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SUMMARY 

The objective of the Sampling and Analysis Plan (SAP) is to address the 
requirements of the U.S . Department 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 cal led 
the Tri-Party Agreement. Specific requirements addressed in this SAP inc l ude 
the fo 11 owing. 

• Provide suffi~ient data to support a waste designation for each 
liquid effluent. 

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

• Provide sufficient data on chemical and radiological constituents to 
assist in making an estimate of constituent loading and their 
potential rate of migration to support an assessment of potentia l 
impacts of continued discharge. 

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

This plan describes the 284 W Powerplant and the 277 Fabrication Shop . 
Sample collection i.s 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 methodo logy 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 . 

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

***WAC 173-240, 1990, "Submission of Plan and Reports for Construct i on of 
Wastewater Facilities, " Washington Administrative Code, as amended, Washington 
State Department of Ecology, Olympia, Washington. 
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A.O SAMPLING OBJECTIVES 

The following are primary objectives of the Sampling and Analysis Plan 
(SAP). 

• Obtain several sets of known quality data to develop a long-term 
sampling plan. 

• Confirm the analyte concentration data reported in the stream 
specific reports and the conclusion that the stream does not contain 
dangerous waste, as defined in Washington Administrative Code (WAC) 
173-303, "Dangerous Waste Regulations," as amended (Ecology 1990a). 

The following are secondary objectives. 

• Provide highly quality controlled data for the evaluation of routine 
process sampling methods so that existing data can be evaluated and 
used. 

• Provide solid waste loading data to support development of waste 
water treatment projects and groundwater remediation studies. 

• Provide historical data for the WAC 173-240 (Ecology 1990c) 
engineering reports and WAC 173-216 (Ecology 1990b) waste discharge 
permit applications . 

The sampling program is based on addressing these object i ves and has been 
tailored based on available information (see Section 0.0). The results of 
this sampling program should provide reproducible, representative waste water 
characterization. Sampling and analyses will be carried out consistent with 
the provisions of the Hanford Federal Facility Agreement and Consent Order 
(Tri-Party Agreement) (Ecology et al. 1990) and Federal and State regulatory 
requirements and guidance. Any amendment to this document will be considered 
a Class III change to the Tri-Party Agreement once this document is approved 
by the regulatory agencies. Revisions of this document would be under the 
direction of the facility manager according to standard Westinghouse Hanford 
Company (WHC) procedures. 

A.l INTRODUCTION 

This SAP addresses the requirements in the U.S. Department of Energy 
(DOE) Order 5400.1, General Environmental Protection Program, (DOE 1988) and 
the May 21, 1991, proposed amendments to the Tri-Party Agreement (Ecology 
et al. 1990). It is the policy of DOE and WHC to protect the public and the 
environment through collection of effluent characteri stic data that can be 
compared to the requirements of applicable Federal, State, and local 
regulations. 

The SAP prov ides detailed descriptions of field procedures and methods 
that will be used to characterize the chemical and radiological constituents 
of the process waste water generated by the 284 W Powerp1ant and the 
277 W Fabrication Shop in the 200 West Area of the Hanford Site . The 
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requirements in this document are in addition to the Liquid Effluent Sampling 
Quality Assurance Program Plan (Liquid Effluent QAPP) (WHC 1992). This plan 
includes discussions of the following: 

• Sampling objectives 

• Project organization and responsibilities 

• Site background 

• Rationale for selecting sampling locations and frequencies 

• Analytical parameters 

• Field parameter measurements 

• Radiological screening 

• Sample collection methodology 

• Health and safety 

• Documentation 

• Equipment decontamination 

• Sample custody and transport 

• Data management 

• Quality assurance. 

The SAP is to be used in conjunction with the Liquid Effluent QAPP 
(WHC 1992) and an applicable health and safety plan. The program complies 
with the requirements in the Quality Assurance Program Plan for the Facility 
Effluent Monitori~g Plan, WHC-EP-0446 (WHC 1991b). 

A-2 
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8.0 SITE BACKGROUND 

The Hanford Site is a DOE facility located i n Benton County , Wash i ngton . 
The 200 West Area is located in the south-central portion of the Hanfo rd Site, 
south of the Columb i a River. The 284 W Powerplant consists of three 
processing facil i ties: the 282 W Reservoir, the 283 W Water Treatment Pl ant , 
and the 284 W Powerhouse (see Figure 8-1). The 284 W Powerhouse i s a coal
fired steam plant that provides steam for 200 West Area operat i ons . In tota l, 
four facilities contribute to the process waste water stream to be 
characterized : the three facilities listed above and the 277 W Fabrication 
Shop. Previously, only the 284 W Powerhouse waste water was sampled. 
Processes have changed , and other streams are now included in the l i qu i d 
effluent. A new baseline needs to be established. 

8.1 PROCESS DESCRIPTION 

Reservoir and Water Treatment Plant 

Water drawn from the Columbia River at the 100 B or 100 D Area i s pumped 
to a 94,635,000-L (25,000,000-gal) reservoir located in the 100 Area. Water 
is pumped from there to the 11,356,200-L (3,000,000-gal) 282 W Reservoir and 
then pumped to the 283 W Water Treatment Plant (see Figure B-2) . Al um 
(aluminum sulfate) is added to the water to neutralize electritall y cha rged 
suspended particles ·and colloids. The alum~treated water is then sent through 
one of five flocculation basins and then into a settling basin . Overfl ow from 
the settling basin is filtered through one of four gravity mu l t imed i a f il te rs 
consisting of four layers (ceramic, gravel, sand, and anthracite f rom bott om 
to top, respectively). The filters are backflushed four t imes a mont h to 
remove filtered materials or solids. The waste water flows into the combined 
waste water stream that discharges to the 284 WB Percolation Pond. The cle an , 
filtered water is then chlorinated and stored in two covered clearwells wi t h a 
total capacity of 1,514,160 L (400 , 000 gal). This treated water prov ides 
potable water to the 200 West Area . 

Powerhouse 

Sanitary (potable) water from the clear wells is sent to the 284 W 
Powerhouse where it is treated with sodium sulfite to destroy residual 
chlorine and then sent through a water softener to remove mineral hardness 
(i.e., calcium and magnesium). Polyquest* 683 (<4% potassium hydrox ide ) is 
added to the water to control corrosion and scale formation before introduc i ng 
the water into the waterside of a coal-fired boiler. The powerhouse prov ide s 
superheated steam (11 to 12 °C [52 to 54 °F]) above saturation temperature ) at 
225 pounds per square inch (psi). Super Filameen* 14 (nonhazardous ami ne 
derived from animal protein) is added to control condensate corrosion in the 
distribution piping. The steam generated at the 284 W Powerhouse is used i n 
process facilities in the 200 West Area for heating and process operati ons 
(e .g. , PFP-T Plant). 

*Polyquest, and Super Filameen are trademarks of Grace De arborn. 

8-1 



.. 
~ ~ 
C"-..! 
I'-,.~ -...:. 
c:,-.., 

g 
er 

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

Figure B-1. Aerial View of 284 W Powerplant. 
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A continuous boiler blowdown discharges to the waste water stream to keep 
the contaminant concentrations in the boiler water at operational levels . 
Once per shift, the heavier solids in the bottom of the boiler are discharged 
to the waste water stream ("mud drum blowdown"). Approximately twice a week , 
the water softener is regenerated using a salt brine solution created from 
water from the potable water supply; the used brine is discharged to the waste 
water stream. 

Fabrication Shop 

The 277 W Fabrication Shop, located upstream of the powerhouse, also 
discharges to the waste water stream. This shop fabricates metal parts and 
discharges approximately 16,656 L (4,400 gal) per week of equipment-cooling 
water to the waste water stream. Chemicals used in the Fabrication Shop 
include solvents and oils. 

8.2 PROCESS CHANGES 

Dearborn* 4846, 4856, and 4812 were previously used at the 284 W Power
house to reduce corrosion and scale formation in the boiler. The Dearborn 
compounds were replaced with Polyquest 683 in 1990. The use of potassium 
permanganate was discontinued in 1987, and methyl purple indicator replaced 
barium chloride in 1990. The potential exists for these compounds to appear 
in the chemical analyses conducted under this SAP, if residuals are present in 
portions of the piping. 

If compounds are detected that are not readily tied to currently used 
chemicals, comparison of the analytical results to the material safety data 
sheet (MSDS) for these previously used compounds may aid in the interpretat i on 
of the data. 

8.3 WASTE WATER STREAM DESCRIPTION 

The 284 W Powerhouse, 283 W Water Treatment Plant, 282 W Reservoir, and 
277 W Fabrication Shop contribute to the common process waste water discharged 
to the 284 W8 Pond (see Figure 8-2). A flow meter installed at the 
284 W8 Pond shows an average waste water flow of approximately 443 L/min 
(117 gal/min) entering the pond, depending on operation functions. This flow 
rate does not agree with the flows reported by operations; therefore, flow 
rates of the separate waste water streams will be measured as a part of the 
sampling effort. The largest contributors to the discharge at the pond are 
the reservoir, the powerhouse, and the water treatment plant. Table 8-1 li sts 
hazardous chemicals that may be introduced into the waste water stream. 
Table 8-2 presents waste water contributors, ·sources, estimated amounts of 
waste water contributed by each source, and the approximate frequency of wa ste 
water discharged by each source. Flow rates for waste water sources at the 
284 W Powerhouse will vary seasonally, with higher flow rates due to increased 

*Dearborn is a trademark of Grace Dearborn. 
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Table B-1. Hazardous Chemicals Inventory. 

Product Name Uses Potentially Hazardous 
Compounds 

Alum Flacculent Aluminum sulfate 

Salt Water softener Sodium chloride 

Chlorine Disinfectant Chlorine gas 

Lead (in gaskets/ In stored pump gaskets, Lead 
valves) valve packing 

Mercury (in In stored instruments Mercury (metallic) 
instruments) 

Polyquest 683a Boiler water treatment <4% Potassium hydroxide 

Sulfuric acid Battery banks Sulfuric acid 

aPolyquest is a trademark of Grace Dearborn and is used as an 
antiscalant/oxygen scavenger in the boiler water. 
Source: WHC-EP-0472, p. 2-12 (WHC 1991a). 

demand for steam heating throughout the 200 West Area during the colder 
months. Waste water gene~ated from continuous boiler blowdown, mud drum 
blowdown, water softener regeneration, and equipment cooling at the 
284 W Powerhouse is discharged to the floor trench or directly into floor 
drains that connect to the 284 WB Pond via vitrified clay pipes. 

At the facilities (or contributors) listed in Table B-2, potential 
sources of dangerous or regulated materials are prevented from enter i ng the 
effluent stream by using administrative and engineering controls. These 
controls include lock and tag procedures, source reduction (minimization) , 
spill prevention, employee training in hazardous communications, MSDSs, waste 
handling, and emergency response practices. A detailed description of each 
effluent contributor follows (WHC 1991a). 

282 W Reservoir 

Water in the reservoir is pumped from the 100 B or 100 D Area River 
Pumphouse. Noncontact cooling water is used to cool the raw water turbine. 
The cooling water heater condensate and reservoir overflow are not expected to 
contain any dangerous or regulated materials. 

283 W Water Treatment Plant 

Water pumped from the 282 W Reservoir is treated with alum, filtered, 
chlorinated, and then stored as a source of potable water in two clearwells . 
Administrative and engineering controls are used in the plant to prevent 
sources of water contributing to the effluent stream (listed in Table B-2) 
from coming into contact wi th dangerous or regulated materials. The resu l t i ng 
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Table B-2. Contributors to Flow into 284 WB Ponda. 

Contributor Source Discharged Estimated amount contributede 
(flow rate during discharge} 

282 IJ Cooling water C 1,325 L/min (350 gal/min} 
Reservoir P~ strainer back flush water B 

Heater condensate C 

Reservoir overflow B 26,498 L/min (7,000 gal/min} 

283 IJ \later Filter backwashb B 8,831 L/min 
Treatment Floor drains B (2,333 gal/min}/f ilter x 
Plant Heater condensate C 4 filters x 4 backwash/month 

Cooling water C (264,978 L/min (70,000 gal/min}/ 
Basin wash down water B 30 min/filter x 4 filters x 
Clearwell overflow B 4 backwash/month] 
Basin overflow B 
\later testing and sarT4Jling station B 
Continuous turbidity meter C 

284 IJ Cooling water C 189 L/min (SO gal/min} with 2 
Powerhouse boilers online 

(8,327,880 L/month 
(2,200,000 gal/month} with 
2 boilers online] 

Continuous blowdownb C 34 to 80 L/min (9 to 21 gal / min} 
(varies from 11,340 kg/hr 
(25,000 lb/hr} steam load using 
2,044 L/hr (540 gal/hr}, to 
27,216 kg/hr (60,000 lb/hr} 
steam load using 565 L/min 
(1,246 gal/hr}] 

Mud dru:n blowdownc C 4.32 .L/min (1.14 gal/min}/ 
blowdown 189,270 L/month 
(50,000 gal/month} 

\later softener regenerationb B 212 to 254 L/min (56 to 
67 gal/min} 8 x month 
(37,854-45,425 L 
(10,000-12,000 gal]/3 hr 
8 x month) 

Steam heater condensate C 

277 IJ Floor drains B Volune unknown but drains washed 
Fabrication down 3·4 time/year 
Shop 

Cooling water C 1. 7 L/min (.44 gall/min (7,912 
(2,090 gall/wk + 9,085 L 
(2,400 gal]/wlc = 16,656 L 
C4, 400 gall /wk total} 

Steam jet condensate B 

Fire water blowdown B 189 L (50 gal}/year 

Hydrotesting B 37,854 L (10,000 gal}/test 

aAll flow estimates taken from IJHC·EP-0342 Addendu:n 27 (IJHC 1990). 
bBased on information supplied by plant operations. There are four filters in 283 IJ \later 
Treatment Plant. 

~Based on 189,270 L/month (50,000 gal/month} (information provided by plant operations). 
Identification of discharge type: B = batch, C = continuous. 

eFlow quantities not shown are nominal. 
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effluent stream is not believed to be a dangerous waste; however, filter 
backwash water and basin washdown water are anticip at ed to be high in 
suspended solids and metals, including aluminum. 

284 W Powerhouse 

Sanitary (potable) water from the 283 W Water Treatment Plant is trea ted 
with sodium sulfite to destroy residual chlorine and then passed throug h a 
water softener to remove calcium and magnesium before introducing the water 
into the boiler. This aids in minimizing scaling on the tube bundles in the 
boiler. When the resin in the ion exchange column inside the water softener 
becomes saturated, the resin is regenerated by passing 9 percent sodium 
chloride solution through the ion exchange column. Lock and tag procedures 
are used on control valves so that a concentration of not more than 9 percent 
sodium chloride is used or discharged to the effluent stream. 

Noncontact cooling water is used to cool boiler feed pumps, stoker 
bearings, water jackets, air compressors, and some fans. Because the cooling 
water does not come into contact with the equipment, it is not anticipa t ed t o 
be a source of concern. 

To minimize potential sources of dangerous or regulated wastes from 
entering the floor drains located throughout the powerhouse, pump wells 
(sumps) have been plugged, and floor drains within 1.5 m (5 ft) of any pump 
have been plugged. 

During steam production, minerals not removed in the water soft ener 
process collect in the boiler. Two separate blowdown operations are us ed t o 
remove these minerals: continuous and mud drum. Continuous blowdown is 
ongoing anytime a boiler is in operation . A sample of the contin uous blowdown 
will be indicative of the quality of steam leaving the bo i ler and will be 
composed of a mixture of steam and water. Mud drum blowdown occurs once pe r 
shift to remove solids that have accumulated in the boiler. Slowdown efflu ent 
contains the antiscaling and oxygen scavenging compound Polyquest 683, wh ich 
is not considered a dangerous waste after introduction into the process. Th i s 
is based on the concentration used when this chemical is mixed with water in 
the mixing tanks before entrance into the boiler. 

277 W Fabrication Shop 

The floors in the machine shop and boiler shop are washed down three t o 
four times per year. Water used for hydro testing is also discharged to th e 
floor drains. Administrative controls are used to keep cutting oil s and 
machine oils from being discharged to the floor drains. 

Cooling water is used to continually cool the welding machine and 
compressor in the 277 W Machine Shop. A steam jet is occasionally used wh i ch 
produces steam condensate . Fire water blowdown occurs once per year and 
consists of discharging approximately 189 L (50 gal) of potable water. 
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C.O RESPONSIBILITIES 

The program manager will be responsible for coordinating this SAP with 
the other liquid effluent SAPs, prepared under the Tri-Party Agreement, and 
for providing support and technical guidance to the facility manager. 

The facility manager will be responsible for overall execution of the 
project and for environmental compliance. Responsibilities include plann i ng, 
staffing, scheduling, and coordinating field activities. 

The sampling and analysis task leader will be responsible for 
coordinating sampling and analysis activities, including scheduling operators 
and health physics technicians (HPT) to support the sampling team, reviewing 
field logs and sampling techniques, tracking sample chain of custodies and 
data, and seeing that analytical data is filed with the Environmental Data 
Management Center (EDMC). The task leader will also assist the facility 
manager with maintaining site-specific sampling schedules, authorizing changes 
to the sampling and analysis plan, and keeping management informed of 
potential impacts of schedule deviations on individual and programwide 
schedules and budgets. 

The sampling team, from Sampling and Mobile Laboratories (S&ML) or a 
qualified subcontractor, will coordinate directly with operations staff to 
determine when discharges will be occurring and to schedule sample collection 
accordingly. Hanford Environmental Information System (HEIS) wil~ provide the 
sample team with sample labels with a unique sample number. WHC will provide 
sample bottles. 

Sampling and Mobile Laboratories shall do the following. 

• Provide trained samplers for liquid effluent characterization 
sampling activities. One sampler shall have a WHC Certificate of 
Qualification from the S&ML group. A certificated sampler shall 
direct liquid effluent characterization sampling, packaging, and 
shipping. 

• Prepare the plant liquid effluent characterization sampling 
procedure. 

• Document sampling activities in a log book. 

• Transport liquid effluent characterization samples to laboratory or 
shipping center. 

• Initiate "chain-of-custody" documentation for liquid effluent 
characterization samples. 

• Package liquid effluent characterization samples for shipping . 

• Ensure copies of field logs and other sampling data sheets are 
forwarded to the plant cognizant engineer. 
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Protocol samples (hereafter called samples) meeting the quality assurance 
(QA) criteria of U.S. Environmental Protection Agency (EPA) SW-846 (latest 
edition) criteria will be collected by S&ML or the designated sampling team. 
Protocol samples shall be collected according to an approved written 
procedure. The sampling procedure will comply with the requirement 
established in EPA SW-846 (latest edition). The sampling team will make a
written record of the sampling as discussed in Section E.3. Once the protocol 
or baseline samples are taken and analyzed, routine monitoring or process 
samples specific to the process will be identified. 

The Office of Sample Management (OSM) or designee will participate in the 
evaluation and selection of a laboratory or laboratories to perform the needed 
analysis. These laboratories must meet the criteria of this SAP and the 
Liquid Effluent QAPP (WHC 1992). 

Environmental samples being sent from the Hanford Site must undergo a 
radiological screening analysis to monitor radiological activity exceeding the 
Hanford Site release limits. Arrangements will be made by S&ML with the 
222 S Laboratory to meet this requirement. 

Facility Quality Assurance will provide surveillance of the liquid 
effluent characterization sampling program and will audit surveillance records 
and procedures. 

Data resulting from sampling will undergo two levels of review and 
validation: within the laboratory and -outside the laboratory. Initial data 
reduction, validation, and reporting at the laboratory will be carried out as 
described in the Liquid Effluent QAPP (WHC 1992). Completed data packages 
will be validated by OSM, a qualified individual designated by the facil i ty 
manager, or a qualified subcontractor. The validated data will be stored and 
managed in a liquid effluent sampling database. Hard copies of validated data 
will be retained in the Administrative Record Vault by EDMC. 

The EPA and Washington State Department of Ecology (Ecology) will have a 
regulatory oversight role in this project so that the requirements of the Tr i 
Party Agreement (Ecology et al. 1990) are met. Staff from these regulatory 
agencies may choose to visit the site, collect split samples during sampling , 
or visit the analytical laboratory to observe the work being performed. 
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0.0 SAMPLING LOCATIONS AND FREQUENCIES 

0.1 FIELD APPROACH 

Sampling locations were chosen based on process knowledge , the 
configuration of the waste water discharge piping, and probable access i bility. 
These sampling locations are also strategically located on the effluent 
streams from particular operations. The time of sample collection wil l be 
directly related to the various operations and a predetermined period i c, 
sampling schedule. The sampling team will coordinate with operat i ons staff so 
that the samples are taken at the proper time during the discharges (as 
described below). 

Eight sampling locations have been chosen based on the configurat i on of 
discharge lines from the different processes contributing to the overa l l 
discharge. A description of these processes and their waste water streams , a 
map (Figure B-1), and a flow schematic of the 284 W Powerplant area show i ng 
sampling locations (Figure B-2) are given in Section B. The ei ght sampling 
locations consist of an open concrete tank (the reservoir , sample l ocat ion 1), 
four manholes (sample locations 2, 3, 7, and 8), two dra i nline sampl e t aps 
(sample locations 4 and 5), and one drainline sample tap (sampl e l oca ti on 6). 
To sample mud drum blowdown separately from the other waste wa t er sources, a 
drainline sample tap has been installed at sample location 6. 

The field effort to characterize the 284 W Powerplant waste water has 
been phased into the following four sequential field activit i es. 

• Field Activity 1 will confirm that proposed sample locat i ons are 
accessible and appropriate for waste water stream sampl e co ll ec tion . 

• Field Activity 2 tasks will focus on two objectives over t wo 
sequential weeks: collecting field measurements and eva l uating a 
combined discharge. During the first week, flow rates and f i eld 
parameters (conductivity, pH and dissolved oxygen) will be mea sured 
for each of the major waste water str eams and in the common 
discharge . These data will verify that changes in field paramet ers 
(specifically, conductivity) track batch discharges downs t ream. 

Assuming the first week's activities confirm that changes in f i el d 
parameters result from batch waste water discharges, then in the 
second week an attempt will be made to stagger the discha rges so 
that they arrive at sample location 7 at the same time. Fi eld 
parameters will be used to verify that two sets of waste water 
samples were taken during the coincided batch discharges; thes e 
samples will be analyzed for a full set of chemical parameters 
(Appendix IX). Chemical results from this chemical sampling , i n 
conjunction with waste stream data, should identify a subse t of 
chemical analytes which are neither expected nor det ec t ed in the 
waste water process streams . These nondetected ana lytes will not be 
quant i f i ed i n success ive sampl i ng. 
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• Field Activity 3 will extend sampling frequency to twice in FY 93 
and twice in FY 94. Chemical analyses will be limited to the 
expected or detected analytes identified in Field Activity 2. 

• Field Activity 4 will extend sampling frequency to four sequential 
quarters. Chemical analyses will be limited to the same subset of 
analytes identified during the initial chemical characterizat i on 
sampling in Field Activity 2. 

Table D-1 details the specific tasks to be performed during each of the 
four field activities. The following discussions describe the rationale for 
the phased approach and for the proposed locations and frequencies. 

D.2 FIELD ACTIVITIES 

The field effort consists of 4 Field Activities to evaluate the 
effectiveness of this sampling scheme (see Table 0-1 for sampling details). 

Field Activity 1, 2, and 3 will be performed during 1993 and 1994 to 
fully characterize the effluent waste stream. Field Activity 4 will be 
implemented after full characterization and validation of the effluent waste 
stream. 

D.2.1 Field Activity 1 

Because of the age of the facility , some of the available draw i ngs did 
not adequately indicate whether certain manholes were tied to the discharge 
lines that need to be sampled. Consequently, some of the chosen sampl ing 
locations need to be checked before samples can be taken. A dye study wi ll be 
performed to verify that the sample location is a strategic point on the waste 
water discharge (e.g., is the manhole chosen for sampling actually located on 
the discharge line in question?). 

Field Activity 1 consists of conducting a dye study in the sewer lines to 
see if the manholes selected as sample locations 2 and 8 are tied to the 
discharge line in question. Access to sample locations 3 and 7 w1ll be 
verified. 

D.2.2 Field Activity 2 

A review of existing data (see Appendix 2) indicated that variat i ons in 
constituent concentrations could be tracked by measuring the conductivity of 
the waste water discharges. In other words, higher chemical constituent 
concentrations appear to result in higher conductivities. This finding is 
consistent with knowledge of the waste water streams that discharge from the 
284 W Powerplant area. These waste water discharges would be expected to have 
concentrations of salts and so l ids above background levels. Assuming that the 
waste water constituents are fairly cons i stent from di scha rge to di scharge (a 
reasonab l e assumption given the nature of the discharges), the magnitude of 
the change in conductivity for a given waste water di scharge i s expected to be 
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Table 0-1. Field Activities and Sampling Frequencies. 

Field Activity 

Field Activity 1 

Field Activity 2, 
Week 1 

4 sheets 

Data/samples collecteda/frequencies 

• Conduct dye studies to verify the source of waste 
water for sample locations 2 and 8 (see Figure B-2 
and Table E-1). Release dye into the process piping 
near the discharge point, upstream from the sample 
location and see if the dye shows up at the sample 
location. 

• Verify access to sample locations 3 and 7. 

• Measure flow and field parametersb only for 7 days. 
No samples will be collected for chemical analyses. 

• Collect flow data. 
• At sample locations 1, 2, 3, 7, and 8 (the 

reservoir and manholes), use DataSonde* 3 data 
loggers or similar equipment to collect continuous 
field parameterb data every 30 minutes. 

• At sample locations 4, 5 and 6 (drainline sample 
taps), use portable field instruments to collect 
manual measurements of field parametersb every 
15 to 30 minutes from 1 hour before batch waste 
water discharge begins, continuing through to 
1 hour after the batch waste water discharge ends . 
If the sample tap is on a continuous discharge 
(e.g., sample location 4), then samples should be 
taken every hour. Drainline sample taps should be 
opened for 1 minute before taking the manual · 
measurement (see Section E.l). 

• Coordinate with the operations manager to determ i ne 
when batch waste water discharges will occur and 
how long they last. 

• Examine the field parameterb data at the end of the 
week to see if each waste water batch discharge can 
be detected by its conductivity and if each batch 
discharge can be detected at sample location 7 by 
its conductivity. 

*DataSonde is a registered trademark of Hydrolab Corporation. 
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Table 0-1. Field Activities and Sampling Frequencies. 

Field Activity 

Field Activity 2, 
Week 2 

4 sheets 

Data/samples collecteda / frequencies 

• Measure flow and field parametersb for 7 days, as 
in Field Activity 2, Week 1. Measure these 
concurrently with the sampling described below. 

• Determine which waste water batch discharges can be 
detected at sample location 7 using conductivity. 
Those batch waste water discharges that cannot be 
detected at sample location 7 will be sampled 
individually (i.e., at sample locations 2, 3, 4, 5, 
6 and 8, as appropriate) for the chemical analysis. 

• Coordinate directly with operations staff at 
282 W Reservoir, 283 W Water Treatment Plant, 
284 W Powerhouse, and 277 W Fabrication Shop to 
discharge all continuous and batch waste water 
discharges so that the batch discharges reach 
sample location 7 at the same time. The time lag 
needed for the waste water to travel through the 
piping system can be figured out based on the 
results of Field Activity 2, Week 1. This combined 
discharge is the waste water discharge pulse that 
will be sampled at sample location 7. 

• Collect waste water samples (24-hour composite , if 
possible, and grabc) using a sampler or simi lar 
equipment and a bailer one hour before the pulse or 
waste water discharge continuing until one hour 
after the end of each pulse or waste water 
discharge. Analyze samples collected for one hour 
before and for one hour after the pulse or wa ste 
water discharge for routine parameters only 
(indicated with an R in Table F-1). Analyze 
samples collected during the pulse for all the 
parameters listed in Appendix IX. 

• Take two rounds of samples during the week. 
• Review the analytical results to determine wh ich 

parameters are of interest and the location of the 
sources of interest. 
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Table 0-1. Field Activities and Sampling Frequencies. 

Field Activity 

Field Activity 3 

4 sheets 

Data/samples collected 8 /frequencies 

• Measure field parameters at the eight sample 
locations 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 
grabe). 

• 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). 

• Samples 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 
during 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 Fi~ld 
Activity 4. 
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Table 0-1. Field Activities and Sampling Frequencies. 

Field Activity 

Field Activity 4 

4 sheets 

Data/samples collecteda/frequencies 

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

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

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

aSample location 6 is the preferred location for sampling mud drum 
blowdown before it is mixed with other waste water stream. 
bField parameters consist of conductivity, pH, and dissolved oxygen . 
cAt manhole locations (1, 2, 3, 7, and 8) . grab samples are vo latil e 
organics, sulfide, total organic halogens (TOX), and onsite radiation 
screen samples. At sample tap locations (4, 5, and 6) grab samples are 
collected for all the parameters listed in Table F-1. 
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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. 

0.2.2.1 Week 1. Because i ndividual waste water discharges should have 
different conductivity magnitudes and different batch discharge cycles, the 
individual batch waste water discharges should be able to be monitored by 
measuring conductivity downstream, after several of the discharges come 
together. Field Activity 2, Week l 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 l 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 (sample 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 disch~rges cannot be detected and measured at t he 
"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 locat i ons 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 0-1). 

0.2.2.1 Week 2. Analysis of the field measurements (flow, conductivity, pH, 
and dissolved oxygen) should 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 discharge 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 conductivity can be used to track the indiv idua l 
batch waste water discharge. 

In Field Activity 2, Week 2 of the sampling program, the 284 W Powerp l ant 
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 . Th i s 
comb i ned di scharge is the waste water di scharge "pulse". Field measuremen ts 
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will continue to be taken at sample locations 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 combin ed discharge should be representative of 
the greatest total amount of dissolved 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 sample s 
will be grab samples). The total discharge pulse will be sampled twice at the 
selected sample locations before, during, and after the discharge so that a 
representative sample is obtained. Analytical data from the two samples will 
be compared to determine if the samples are consistent. If this sampling does 
not adequately characterize the waste waters, more samples will be taken over 
a longer period of time to more fully characterize the waste water. 

Samples collected before and after each pulse will be sent to an 
analytical laboratory for routine analyses as indicated with an R in 
Table F-1. Routine analysis parameters are those expected to be in the wa ste 
water stream based on available process knowledge and chemical data (see 
Table F-1). Samples collected during each pulse will be analyzed for a~l 
constituents listed in Table F-1, including the full 40 CFR 264 Append ix 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 ind ividual 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. 

D.2.3 Field Activity 3 

Once conductivity has been established as a characteri stic that can be 
used to track the general quality of the batch discharges and a conductivity 
baseline has been established for the various discharges, conductivity can be 
used as the long-term routine monitoring parameter. If conductivity is 
measured in the field during routine discharges and a conductivity higher than 
the baseline is seen, it would be easy for the person measuring the discharge 
to take a sample for laboratory analysis. The constituent s for laboratory 
analysis would be chosen based on the results of the long-te rm sampling in 
Field Activities 3 and 4. 

Field Activity 3 of the sampling 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 ~64 Appendi x IX 
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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 sampl e locations may also need to be 
sampled (see Field Activity 2, Week 2) . Th e results then wil l be evaluated; 
additional chemical constituents may be removed from the analysis list 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 continues the waste water evaluation after 
characterization is completed. 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.I. 
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E.O SAMPLE COLLECTION, IDENTIFICATION, AND HANDLING 

Proposed sampling locations are listed in Table E-1. 

Table E-1. Sample Locationsa. 

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 

aLocations 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 field data will be collected as follows, based on 
available information (see Table 0-1 for more information). 

• Field Activity !--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. 

• 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. 
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Figure E-1. Waste Water Source Frequenc i es and 
Contributors to Total Slowdown. 
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• 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 collected before and after the pulse will be analyzed 
for routine parameters; samples collected during the pulse will be 
analyzed for all the analytes listed in Appendix IX (40 CFR 264). 
Flow data and field parameters will also be collected. 

• Field Activity 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. 

• Field Activity 4--Samples will be collected and analyzed as in Field 
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 (assuming there is sufficient water to submerge the 
data logger probe). The DataSonde 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 irr 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.l FIELD PARAMETER MEASUREMENTS 

The DataSonde* 3 or similar equipment will be used at five locations (see 
Table D-1) to continuously monitor 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 of the week. Calibration measurements will be 
recorded in the bound field logbook. 

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 is on a continuous discharge (e.g., sample 
location 4), then samples should be taken every hour. Prior to sample 
collection, the drainline sample taps at 4, 5, and 6 will be opened, and water 

*OataSonde is a registered trademark of Hydrolab Corporation. 
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will be discharged into a container for at lea~t 1 minute to remove any debris 
or contaminants from the sample taps themselves. A clean cup or beaker will 
then be filled and used for field parameter measurements. Field parameters 
will be measured invnediately after sample collection. The monitoring probes 
will be rinsed with RO/DI American Society for Testing and Materials (ASTM) 
Type II water before each measurement. The field meters used for these 
measurements will be calibrated in accordance with manufatturers' 
specifications using appropriate standard solutions. Field parameters and 
calibration measurements will be recorded in the bound field logbook. Refer 
to the Liquid Effluent QAPP (WHC 1992) for QA procedures for calibrating field 
instruments. 

E.2 SAMPLE COLLECTION 

During week 2 of Field Activity 2, 24-hour composite samples will be 
collected at selected sample location(s) using dedicated samplers or similar 
equipment as specified in S&ML procedures. Sample locations will be selected 
on the basis of field parameter data collected during Week 1 of Field 
Activity 2. The manholes will be monitored for radiation before entry. 
Required confined space entry will comply with the Industrial Safety Manual 
WHC-CM-4-3. 

Grab samples at selected sampling locations will be collected directly 
from drainline sample taps or with dedicated stainless steel bailers with 
Teflon check valves. Bailers will be lowered on a monofilament line into the 
waste stream using a cord reel . The full bailer will be retrieved, and a 
Teflon stopcock will be inserted at the check valve so that flow from the 
bailer can be controlled. Likewise, the drainline sample tap will be used to 
reduce the flow rate when collecting samples for volatile organic analysis to 
minimize aeration of the sample and possible volatilization of organic 
compounds. 

Equipment decontamination procedures and the disposal of contaminated 
materials are discussed in Section E.4, Equipment Decontamination. 

Field quality control samples will be collected as part of the field 
sampling effort. Field quality control samples may include equipment blanks, 
field blanks, trip blanks, and duplicate samples. The analytical schedule for 
the field quality control samples is shown in Table E-2. The frequency of 
quality control sample collection is described below and discussed further in 
Section 10.0 of the Liquid Effluent QAPP (WHC 1992). 

• Field Duplicates--For each phase of sampling activity, a m1n1mum of 
5 percent of the total collected samples will be duplicated. 
Duplicate samples will be retrieved from the same sampling location 
using the same equipment and sampling technique and will be placed 
into two sets of identically prepared and preserved containers. 

• Field Blanks--Field blanks will be transferred into a sample 
container at the site, and preserved with the reagent specified for 
the analytes of interest. Field blanks are used as a check on 
reagent and environmental contamination and will be collected at a 
minimum frequency of 5 percent of the total number of samples taken. 
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Table E-2. Analytical Schedule for Field Quality Control Samples. 

Sample type 
Parameter group' 

Duplicates Field Equipment Trip 
bl anks blanks blanks 

Volatile organics' X X X X 

Semivolatile organics' X X 

Pesticides and X X 
polychlorinated 
biphenyl (PCB)' 

Herbicides' X X 

Dioxins and furans 1 X X 

Metals 8 X X 

Radionuclidesb X X 

Field parametersb X 

General parametersc X X 
8 Individual constituents in each parameter group are presented in 
Tables 3-1 through 3-7 in Appendix 3. 
bSee Table F-1. 
csee Table 3-7 in Appendix 3. 

• Equipment Blanks--Equipment blanks will consist of RO/DI ASTM 
Type II water washed through decontaminated sampling equipment and 
placed in containers identical to those used for actual field 
samples prior to sampling event. Equipment blanks are used to 
verify the adequacy of sampling equipment decontamination procedures 
and will be collected at a minimum frequency of 5 percent of the 
total number of samples taken. 

• Trip Blanks--Trip blanks consist of RO/DI ASTM Type II water added 
to one or two clean septum-sealed vials, accompanying each batch of 
containers shipped to the sampling activity. Trip blanks will be 
prepared by the S&ML, stored with the samples, and returned unopened 
to the laboratory. Trip blanks are a check on possible volatile 
organic compound contamination originating from container 
preparation methods, shipment, handling, storage, or site 
conditions. Trip blanks will accompany each shipment of samples 
scheduled for volatile organic analysis. Trip blanks will be 
prepared and analyzed at a minimum frequency of 5 percent. However, 
the project manager or laboratory personnel may elect to analyze 
additional trip blanks if unusually high or otherwise unexpected 
concentrations of vol atile organics are detected i n the field 
samples. 
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Sample collection during Field Activities 3 and 4 will use slmilar 
methodology. See Table 0-1 for details. 

E.3 SAMPLE DESIGNATION AND FIELD DOCUMENTATION 

Sample bottles will be tracked from the point of sample or1g1n to the 
laboratory in accordance with a chain-of-custody system described in 
Section E.5, Sample Custody and Transport. A unique sample number will be 
obtained from HEIS. 

The bottles will be labeled with these numbers. Also, each bottle will 
be identified with a bar code sticker attached to the bottle by the bottle 
manufacturer. The bar code will identify the bottle lot number and individual 
bottle number. Additional information recorded on the label will include the 
foll owing: 

• Time sample was collected to the nearest minute using a 24-hour 
clock (military time system) 

• Analysis 

• Preservative 

• Sampl er's initials and ,_name printed 

• Type and matrix of sample (i.e . , grab or compos-ite, water or waste 
water) . 

Th·e sampling team shall maintain a written record of sampling activities 
and field observations in a bound f ield logbook and recorded on a sample 
authorization form. All logbook entries shall be completed in nonerasable 
black ballpoint ink. Any required corrections to the information in the 
logbook will be made by drawing a line through the erroneous information, 
entering the correct information, and initialing and dating the change. The 
erroneous information should remain legible. 

At a minimum , the following information should be noted in the bound 
field logbook: 

• All information required under Section 6.1 of the liquid Effluent 
QAPP (WHC 1992) 

• Field observations (e.g., temperature, windy day, dusty day, 
raining) 

• Sampling point and method 

• Date, time, and sample identification number for each sample 
collected 

• Type and matrix of sample being collected (i.e., grab or composite , 
water or waste water) 
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• Scheduled analyses for each sample collected 

• Qualitative indication of sample turbidity and color 

• Field parameter measurements, other sample survey information, and 
time they were me asured 

• Dot numbers and expiration dates for calibration solutions and gases 

• Equipment manufacturer, model number, and serial number 

• Names of sampling personnel and HPT 

• Radiological screening results for each sample 

• Deviations from procedure described in this SAP 

• Daily signatures for each person making logbook entries 

• Sketches, drawings, if appropriate 

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

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

• Any other pertinent information (e.g., note deviations from the 
intended samp1ing method) 

All sampling personnel who enter data must sign and date each page of 
logbook entries. All 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 completion of the field effort, the field logbook will 
be managed in accordance with QR 17.0, "Quality Assurance Records" (WHC 1989). 

E.4 EQUIPMENT DECONTAMINATION 

All metal and glassware used in the sample collection that are not 
certified "precleaned" will be decontaminated prior to first use, then 
dedicated to a specific sampling point per WHC-CM-7-7, Ell 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 regulatJons. 

Field meter sensors [e.g., pH, dissolved oxygen (DO), and specific 
conductance probes] used to monitor the process waste water will be rinsed 
with deionized water after measurement. 
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At the end of each sampling event, all equipment exposed to the process 
waste water will be sent to the 1706 K-East RCRA cleaning facility where it 
will be decontaminated. This wash water will be disposed of according to 
applicable regulations. 

E.5 SAMPLE CUSTODY AND TRANSPORT 

Samples will be routed to the selected contractor or subcontractor 
laboratory for analysis consistent with the Liquid Effluent QAPP (WHC 1992) 
and in accordance with this SAP. Samples of the 200 Area process waste water 
will be shipped by overnight air courier to a designated analytical 
laboratory. 

All samples will be packaged for shipment in iced coolers. Radiological 
screening of a representative portion of each sample delivery group will be 
conducted by the laboratory in Building 222 S (see Section E.8 for more 
information on radiological screening). A chain-of-custody record will be 
generated at the time of bottle preparation and accompany the sample to the 
laboratory from the field. (A copy of a typical chain-of-custody record is 
provided in Appendix 1.) At a minimum, the following information will be 
provided on the chain-of-custody record by the sample team: 

• All information required in the Liquid Effluent QAPP (WHC 1992) 

• Chain-of-custody number 

• Project name and number 

• Customer name 

• Project manager 

• Sampler's name and title 

• Sample location 

• Sample identification 

• Date and time of sample collection 

• Type of sample (i.e., grab or composite) 

• Requested analyses 

• Number of containers 

• Type of container, preservative, and sample volume 

• Signatures of all persons having custody of the sample from 
collection until receipt by the laboratory 

• Inclusive dates and times of sample possession 
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• Courier name and airbill number (remarks column) 

• Corresponding sample authorization form number(s) 

• Other remarks as required. 

In addition, the laboratory identification number(s) will be entered on 
the chain-of-custody record by the laboratory sample custodian when the 
samples arrive at the laboratory. A copy of the signed chain-of-custody 
record with laboratory-assigned identification numbers written in the 
appropriate colµmn is faxed to OSM to verify sample receipt. The record copy 
is returned to OSM with the data 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 line through 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 lid. Typical sample container packaging includes the following steps. 
Adhesive labels on the sample 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 leakage 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 logbook. 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: 

• Sealing the drain plug and lid seam with waterproof tape 

• Attaching a minimum of two chain-of-custody seals in a way that they 
would be broken if the cooler was opened 

• Attaching a shipping label 

• Attaching the WHC offsite property control form and the courier's 
shipping papers to the lid. 

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 long as 
the custody record is sealed inside the sample cooler and chain-of-custody 
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seals remain intact, representatives of courier companies will not be required 
to sign the custody record. Shipping papers provide documentation of custody 
for the courier company. 

OSM will telephone the laboratory each time a sample delivery group is 
shipped . The laboratory will be informed of the number of samples that will 
be arriving, the expected arrival time, and the analyses that will be 
required. Laboratory notification will be documented in the bound field 
logbook by the team member. The sample custodian receiving the samples at the 
laboratory shall sign and date the chain-of-custody record to acknowledge 
receipt of the samples. Once the samples are received at the laboratory, 
laboratory personnel will be responsible for maintaining internal logbooks and 
records that document sample custody throughout sample preparation and 
analysis. Further details on laboratory chain of custody are provided in the 
Liquid Effluent QAPP (WHC 1992). The sample team leader will transmit all 
shipping documentation (i.e., chain-of-custody record, total activity report, 
and offsite property control form, courier, and air bill number) by facsimile 
to OSM or a designee within 24 hours of sample shipment. The laboratory will 
transmit by facsimile to OSM or a designee, copies of the shipping 
documentation with the laboratory receipt signature within 24 hours of 
receiving the samples. OSM or the des ignee will inform the sample team leader 
that it was received. 

E.6 SPLIT SAMPLES 

EPA and Ecology may elect to .collect split samples independent of the 
sampling effort described in this SAP. Advance written request will be needed 
to obtain proper clearance to these areas if EPA or Ecology exercises this 
opt i_on. 

E.7 FIELD EQUIPMENT PREVENTIVE MAINTENANCE 

Preventive maintenance for field equipment will be carried out in 
accordance with the manufacturer's recommended procedures and schedules . The 
manufacturer's operating and calibration guidelines for field instruments are 
available in the operations and maintenance manuals for the specific 
equipment. Spare parts can include batteries, replacement check valve and 
ball for bailers, and spare pH, dissolved oxygen, and conductivity probes . A 
suitable inventory of spare parts shall be maintained, as recommended by the 
manufacturer. 

E.8 RADIOLOGICAL SCREENING 

Environmental samples being sent from the Hanford Site must undergo a 
radiological screening analysis to monitor for radiological activity exceeding 
the Hanford Site release limits. This requirement applies to all samples 
collected as part of this project. Arrangements will be made with the 
222 S Laboratory to meet this requirement and to meet the shipping deadline. 
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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 build i ng where the field sample team will pick it 
up. If the sample exhibits radioactivity at levels below the Ha~ford 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 
regulations, 49 CFR) to the Hanford Shipping and Receiving office. The 
resident HPT in the shipping 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.O SAMPLE ANALYSIS 

F.l ANALYTICAL PARAMETERS AND PROCEDURES 

The chemical parameters for analysis include the groundwater monitoring 
list (40 CFR 264, Appendix IX), and water quality parameters as required by 
the Liquid Effluent QAPP (WHC 1992). Table F-1 lists proposed analytical 
parameters. Tables C-1 through C-7 in Appendix 3 list specific Appendix IX 
parameters and the target detection limits for these parameters. Table C-7 
lists target detection limits (based on EPA SW-846, latest edition) for the 
other parameters; the target detection limits may be redefined after final 
laboratory selection by OSM or 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 
results of week 2 of Field Activity 2 or Field Activity 3 are analyzed) dur i ng 
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). 
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Table F-1. Sample Parameters, Holding Times, Containers, and 
Preservatives. 

2 sheets 

Parameter Ra Methodb 

40 CFR 264 Appendix IX 
Total and amenable cyanide 9010, 9012 

Sulfide 9030 

Metalsc R SW 6010/7000 series 

Volatile organics (Appendix IX) and SW 8240 
ethylene glycol 

Semivolatile organics (Appendix IX) SW 8270 

Pesticides/polychlorinated biphenyl SW 8080 
(PCB) 

Organophosphate pesticides SW 8140 

Chlorinated herbicides SW 8150 

Field parameters 

pH ' R SW 9040 

Conductivity R SW 9050 

Water qua 1 ity 

Total organic carbon (TOC) R SW 9060 

Total organic halogens (TOX) SW 9020 

Turbidity R EPA 180 

Alkalinity R EPA 310.1 

Total phenols EPA 420.1 

Chemi ca 1 oxygen demand (COD) R EPA 410.1 

Fluoride R EPA 340.2 

Chloride R EPA 325.3 

Sulfate R EPA 375.1 

F-2 

. . .. . 



"' ~ 
c::> 
"'-! 
~ --~ a--, -

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

Table F-1. Sample Parameters, Holding Times, Containers, and 
Preservatives. 

2 sheets 

Water quality (continued) 

Sulfite R EPA 377 .1 

Nitrate R 9200 

Ni trite R EPA 354.1 

Anvnonia R EPA 350.1, . 2, or .3 

Radiological 

Gross alpha/beta R 
Q 

Onsite rad. screen 
8 R a Routine analysis parameter. 
~ethods are from EPA SW-846 (latest edition), EPA 1983, or 

APHA 1989. 
cThese parameters are sensitive to residual chlorine. 
dRadionuclides will be analyzed by methods that meet or 
exceed EPA or Nuclear Regulatory Commission guidelines. 
Methods and requirements shall be defined by the laboratory 
prior to analyses. 
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EVALUATION OF AVAILABLE DATA 

To develop a defensible sampling strategy and rationale, the ava ilable 
existing data had to be reviewed and evaluated. WHC sampled waste water from 
the 284 W Powerplant, including water softener regeneration and mud drum 
blowdown and specific streams constituting batch input to the powerplant 
continuous blowdown. Analytical data of detected analytes, tabulated in the 
Operations Support Services Department August 1990 report, 284 W Powerplant 
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 compounds, 
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 analyte s) 
and water quality (three analytes) parameters were detected over the period 
the mud drum blowdown was sampled. In November 1987, a similar subset of 
parameters were quantified and detected from samples collected from the 
softener regeneration stream. Between November 1987 and April 1988, ana lytes 
were quantified from a single to a maximum ot eight samples. Sampling of the 
continuous blowdown began in July 1988 and continued through March 1990. The 
set of analytes quantified and detected was more extensive, particularl y 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 oyerlap in the sampling periods for the three discharge 
components limits interpretation 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 acceptable 
levels. 
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Table 2-1. Westinghouse 284 W Powerplant Sampling Summary Data Summary. 
2 sheets 

Sample dates 07/88 - 03/90 11/87 - 04/88 09/85 - 01/87 
An alytical class Number of samples Number of samples Number of samples 

·ana lyt i ca 1 continuous softener boil er 
parameter blowdown regeneration blowdown 

Inorganic/metal 
A 1 ka 1 i nity 4 
Aluminum 9 4 5 
Ammonia 9 4 5 
Arsenic 4 
Barium 13 4 5 
Boron 5 
Cadmium 13 4 5 
Calcium 9 4 5 
Chloride 9 4 5 
Chromium 4 5 
Cobalt 5 
Copper 9 4 5 
Fluoride 18 8 
Iron 8 4 5 
Lead 13 4 3 
Lithium 5 
Magnesium 9 4 5 
Manganese 9 4 5 
Mercury 13 5 
Ni eke 1 4 
Nitrate 9 5 
Phosphate 5 
Potassium 9 4 5 
Reactivity cyanide 4 
Reactivity sulfide 4 
Selenium 4 
Silicon 5 
Silver 4 

Sodium 9 4 5 

Strontium 9 4 

Sulfate 9 4 5 
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Table 2-1. Westinghouse 284 W Powerplant Sampling Summary Data Summary. 
2 sheets 

Sample dates 07 /88 - 03/90 11/87 - 04/88 09/85 - 01 / 87 
Analytical class Number of sampl~s Number of samples Number of samples 

analytical continuous softener boil er 
parameter blowdown regeneration blowdown 

Inorganic/metal (continued) 
Uranium 8 4 5 
Vanadium 9 -
Zinc 9 4 5 

Radioactivity 
Alpha activity 2 4 
Beta activity 7 3 5 

Organic 
Total organic 
carbon (TOC) 9 2 5 
Total carbon 4 
Total organic 
halogens (TOX) 
( as Cl) 9 4 5 

Volatile organic (VOA) 
2-Butanone 22 
Dichloromethane 8 7 
Pentachloroethane 22 
1, 1, 1-
Trichloroethane 8 
Trichloromethane 22 8 7 

Semivolatile organic (Acid/Base Neutral [ABN]) 
Oiacetone alcohol 1 
Hexadecanoic acid 1 ' 
Pentachloroethane 1 
1, 2,3,3-
Tetrachloropropene 1 
Unknown ABN 2 

Water quality 
Conductivity 9 3 5 
Ign itabi 1 ity 4 
pH 9 4 5 
Su spended solids 4 

· Total dissolved 
so l i ds (TDS) 4 
Temperature \ 9 4 ~ 5 
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Coincidental sampling will address these data gaps and provide a more complete 
understanding of the relative influence of intermittent sources on contaminant 
levels in the powerplant and entire 284 discharge. 

Inspection of available results from the continuous blowdown indicated 
that several parameters, primarily· inorganics, exhibited pronounced increases 
in the levels detected from the final sample collected in March 1990. Levels 
of these parameters (including barium, cadmium, calcium, chloride, magnesium, 
mercury, potassiums, sodium, strontium, conductivity, and total dissolved 
solids [TDS]) ranged between 5 and 1,000 times levels previously recorded, 
levels that approached concentrations found in the water softener regeneration 
samples collected two to three years earlier. 

Figures 2-1 and 2-2 present time series of a subset of parameters: 
calcium, chloride, and conductivity, and gross alpha radiation, gross beta 
radiation, and conductivity, respectively. The time axis represents the time 
period between the first mud drum blowdown sample collected (September 1985) 
and the final continuous discharge sample collected (March 1990), 
approximately 60 months. The axis is divided into sequential months. The 
points have been coded B for boiler blowdown, S for softener regenerat i on , and 
C for continuous routine discharge sample results. Data have been transformed 
to natural logs to facilitate interpretation. Where Washington groundwater 
quality criteria exist, the criterion level has been indicated with a broken 
line. 

Thi time series plots illustrate the foliowing. 

• There are no data where batch blowdowns (Sand B) and continuous 
blowdown (C) coincide. Data from two batch blowdowns were 
collected between September 1985 and January 1987 and 
November 1987 and April 1988, respectively . Continuous bl owdown 
sampling occurred both prior to (July 1988 to March 1989) and 
following (November 1989 to March 1990) implementation of a rigor
ous data validation program in October 1989. Because of the 
timing of previous studies, no relationship can be drawn between 
batch blowdowns, continuous blowdown, and the combined waste water 
stream leaving the 284 W powerhouse. 

• The same suite of parameters was not measured in the different 
waste water streams. For example, gross alpha and beta were 
reported for water softener regeneration, but gross alpha was not 
measured in the continuous blowdown. The specific source of gross 
alpha cannot be related to a particular process because the same 
parameters were not measured in each of the different source wa st e 
streams. 

• Because the ponds may be recharging groundwater, the Washington 
groundwater standards (Washington Administrative Code [WAC] 
173-200) were compared to existing data. WAC 173-200-040(2)(b) 
states that the most stringent criteria should be used for: 
groundwater quality criteria, Federal maximum contaminant level 
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Figure 2-1. 
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Figure 2-2. 
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goals (MCLGs), Federal maximum contaminant levels (MCLs ), or t he 
State MCLs. Chloride, conductivity , alpha, and beta cr iteri a 
(dotted l i nes on Figures 2-1 and 2-2) are exceeded by some and/ or 
all waste streams monitored to date. The criterion for chlor ide 
is the Washington State Secondary Drinking Water Standard (SOWS) 
MCL. The gross alpha and beta criteria are the Washington Stat e 
Groundwater Quality Criteria. 

• In general, concentrations from the water softener regeneration 
(S) are much greater than the mud drum blowdown (8) which, in 
turn, is comparable to concentrations measured in the cont i nuous 
blowdown (C). 

• Conductivity seems to provide a field measurement which tracks 
variations in other parameters. This relationship may be useful 
in finalizing sample locations in the field. 

In addition, prel iminary examination of WHC data indicates tha t a more 
extensive analysis may detect parameters that we have not yet eva l ua t ed. For 
example , although pentachloroethane (a semivolatile compound) was quant i f ied 
by volatile analysis on eight dates, it was detected only when ana lyzed as a 
semivolatile. It is anticipated that more parameters will be detected when 
the 40 CFR 264 Appendix IX list is used for sample analysis. 
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APPENDIX 3 

ANALYTICAL PARAMETERS 
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Table 3-1. 40 CFR 264 Appendix IX Volat i le Organ i cs 
Method 8240a . 

2 sheets 

Targ et wate r 
Parameter quant it ati on 

1 i mi t 
(µg / 1) 

Acetone 25 

Acetonitril e 100 

Acrolein 100 

Acryl on itril e 100 

Al lyl chloride 5.0 

Benzene 5.0 

Bromodichloromethane 5.0 

Bromoform 5.0 

Bromomethane (methyl bromide) 10 

Carbon disulfide 5.0 

Carbon tetrachloride 5.0 

Chlorobenzene 5.0 

C.hloroprene 5.0 

Chloroethane 10 

Chlorodibromomethane 5.0 

Chloroform 5.0 

Chloromethane 10 

OBCP (l,2-dibromo-3-chloropropane) 5.0 

EOB (l,2-dibromoethane) 5.0 

Oibromomethane 5.0 

Trans-1,4-dichloro-2-butene 5.0 

Oichlorodifluoromethane 10 

1,1-0ichloroethane 5.0 

1,2-0ichloroethane 5.0 

1,2-0ichloroethene (total) 5.0 

1,1-0ichloroethene 5.0 

Oichloromethane 25 
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Table 3-1. 40 CFR 264 Appendix IX Vo l at i l e Organ i cs 
Method 8240a. 

2 shee ts 

Target water 
Parameter quantitat i on 

1 imit 
(µg/1) 

1,2-Dichloropropane 5.0 

cis-1,3-0ichloropropene 5.0 

Trans-1,3-dichloropropene 5.0 

1,4-Dioxane 100 

Ethyl benzene 5.0 

Ethyl cyanide 5.0 

2-Hexanone 10 

lodomethane 5.0 

Isobutyl alcohol 100 

Methacrylonitrile 5.0 

Methyl ethyl ketone (2-butanone) 25 

4-Methyl-2-pentanone 10 

Styrene 5.0 

1,1,1,2-Tetrachloroethane 5.0 

1,1,2,2-Tetrachloroethane 5.0 

Tetrachloroethene 5.0 

Toluene 5.0 

1,1,1-Trichloroethane 5.0 

1,1,2-Trichloroethane 5.0 

Trichloroethene 5.0 

Trichlorofluoromethane 5.0 

1,2,3-Trichloropropane 5.0 

Vinyl acetate 10 

Vinyl chloride 10 

Total xylenes , 5.0 
8 Method 8240 must be mod i f i ed to i ncl ude all the li st ed 

p_arameters. The method is from EPA SW-846 (l at est ed iti on). 
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Table 3-2. 40 CFR 264 Appendix IX Semivolatile Organics 
Method 8270a. 

5 sheets 

Target water 
Parameter quantitation 

1 imit 
(µg/1) 

Acenaph~hene 10 

Acenaphthylene 10 

Acetophenone 10 

2-Acetylaminofluorene 10 

4-Aminobiphenyl 10 

Aniline 10 

Aramite 10 

Benzo(a)anthracene 10 

Benzo(b)fluoranethene 10 

Benzo(k)fluoranthene 10 

Benzo(g,h,i)perylene 10 

Benzo(a)pyrene 10 

Benzyl alcohol 20 

4-Bromophenyl phenyl ether 10 

Butyl benzyl phthalate 10 

2-Sec-butyl-4,6-dinitrophenol (dinoseb) 10 

4-Chloroaniline 20 

4-Chloro-3-methylphenol 20 

2-Chloronaphthalene 10 

2-Chlorophenol 10 

4-Chlorophenyl phenyl ether 10 

o-Cresol 10 

M & p-cresol(s) 10 

Chrysene 10 

Dibenzo(a,h)anthracene 10 

Dibenzofuran 10 

Di-n-butyl phthalate 10 
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Table 3-2. 40 CFR 264 Appendix IX Semivolatile Organics 
Method 8270a. 

5 sheets 

Target water 
Parameter quantitation 

1 imit 
(µg/1) 

1,2-Dichlorobenzene 10 

1,3-Dichlorobenzene 10 

1,4-Dichlorobenzene 10 

3,3'-Dichlorobenzidine 20 

2,4-Dichlorophenol 10 

2,6-Dichlorophenol 10 

Diethyl phthalate 10 

Dimethoate --
p-Dimethylaminoazobenzene 10 

7,12-Dimethylbenzanthracene 10 

3,3'-Dimethylbenzidine 10 

a,a-Dimethylphenethylamine 10 

2,4-Dimethylphenol 10 

Dimethyl phthalate 10 

1,3-Dinitrobenzene 10 

4,6-Dinitro-o-cresol 50 

2,4-Dinitrophenol 50 

2,4-Dinitrotoluene 10 

2,6-Dinitrotoluene 10 

Di-n-octyl phthalate 10 

Di phenyl amine 10 

Di sul foton --

Dimethoate --
Bis(2-chloroethyl)ether 10 

Bis(2-chloroisopropyl)ether 10 

Ethyl methacr:-ylate 10 

Ethyl methanesulfonate 10 
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Table 3-2. 40 CFR 264 Appendix IX Semivolatile Organics 
Method 8270a. 

5 sheets 

Target water 
Parameter quantitation 

1 i mi t 
(µg/1) 

Ethyl parathion --
Famphur --
Fluoranethene 10 

Fluorene 10 

Hexachlorobenzene 10 

Hexachlorobutadiene 10 

Hexachlorocyclopentadiene 10 

Hexachloroethane 10 

Hexachlorophen --

Hexachloropropene ·. 20 

Indeno{l,2,3-c,d)pyrene 10 

Isophorone 10 

Isosafrole 20 

Bis(2-chloroethoxy)methane 10 

Methapyrilene 10 

3-Methylcholanthrene 20 

Methyl methacrylate 10 

Methyl methanesulfonate 10 

2-Methylnaphthalene 10 

Methyl parathion 10 

Naphtha 1 ene 10 

1,4-Naphthoquinone 10 

1-Naphthylamine 10 

2-Naphthylamine 10 

2-Nitroanil i ne 50 

3-Nitroan i1 i ne 50 

4-Nitroaniline .. 50 
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Table 3-2. 40 CFR 264 Appendix IX Semivolatile Organics 
Method 8270a. 

5 sheets 

Target water 
Parameter quantitation 

1 imit 
(µg/1) 

Nitrobenzene 10 

2-Nitropheno 1 10 

4-Nitropheno 1 50 

4-Nitroquinoline-1-oxide --
N-Nitrosodi-n-butylamine 01 

N-Nitrosodiethylamine 10 

N-Nitrosodimethylamine 01 

N-Nitrosodiphenylamine 10 

N-Nitroso-di-n-propylamine 10 

N-Nitrosomethylethylamine 10 

N-Nitrosomorpholine 10 

N-Nitrosopiperidine 10 

N-Nitrosopyrrolidine 10 

5-Nitro-o-toluidine 10 

Pentachlorobenzene 10 

Pentachloroethane 10 

Pentachloronitrobenzene 50 

Pentachlorophenol 50 

Phenacetin 10 

Phenanthrene 10 

Phenol 10 

p-Phenylenediamine --
Phorate (thimet) --
Bis(2-ethylhexyl)phthalate 10 

2-Picoline 10 

Pronamide 20 

Pyrene 10 
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Table 3-2. 40 CFR 264 Appendix IX Semivolatile Organics 
Method 8270a. 

5 sheets 

Target water 
Parameter quantitation 

1 i mi t 
(µg/1) 

Pyridine --
Safrole 10 

Sul fotepp --
1,2,4,5-Tetrachlorobenzene 10 

2,3,4,6-Tetrachlorophenol 20 

Thionazin --

o-Toluidine 10 

2,4,6-Tribromophenol --

1,2,4-Trichlorobenzene 10 

2,4,5-Trichlorophenol 50 

2,4,6-Trichlorophenol 10 

o,o ~o-Triethylphosphorothioate --
Sym-trinitrobenzene 10 

aMethod 8270 must be modified to include all of the 
indicated parameters. Method 8270 is from EPA SW-846 
(latest edition). 
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Table 3-3. 40 CFR 264 Appendix IX Or~anochlorine 
Pesticides/PCBs Method 8080 . 

2 sheets 

Target water 
Parameter quantitation 

1 imi t 
(mg/1) 

Aldrin 0.050 

Aroclor-1016 0.50 

Aroclor-1221 0.50 

Aroclor-1232 0.50 

Aroclor-1242 0.50 

Aroclor-1248 0.50 

Aroclor-1254 1.0 

Aroclor-1260 1.0 

Alpha-BHC 0.050 

Beta-BHC 0.050 

Delta-BHC 0.050 

Gamma-BHC (lindane) 0.050 

Chlordane 0. 50 

Ch 1 orobenz i1 ate 0.50 

4,4'-DDD 0 .10 

4,4 '-DDE 0 .10 

4,4'-DDT 0. 10 

Diallate 1. 5 

Dieldrin 0 . 10 

Endosulfan I 0.050 

Endosulfan II 0 .10 

Endosulfan sulfate 0 .10 

Endrin 0 . 10 

Endrin aldehyde 0 .10 

Heptachlor 0.050 

Heptachlor epoxide 0.050 
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Table 3-3. 40 CFR 264 Appendix IX Or~anochlorine 
Pesticides/PCBs Method 8080. 

2 sheets 

Target water 
Parameter quant itat ion 

1 imit 
(mg/1) 

lsodrin 0.050 

Kepone 0 .10 

Methoxychlor 0.50 

Toxaphene 1.0 

'Method 8080 must be modified to include all of 
the listed parameters. Method 8080 is from 
EPA SW-846 (latest edition). 
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Table 3-4. 40 CFR 264 Appendix IX Herbicides Method 8150a 
Target water 

Parameter detection 
limit 
(µg/1) 

2,4-0(2,4-d ichlorophenoxyacitic acid) 12 
2,4,5-T (2,4,5-trichlorophenoxyacetic acid) 2 
2,4,5-TP (silvex; 2,4,5- 2 
trichlorophenoxypropanoic acid) 

1Method 8150 is from EPA SW-846 (latest edition). 

Table 3-5. 40 CFR 264 Appendix IX Dioxins and Furans 
Method 8280a 

Target 
practical 

Parameter quantitation 
limits 
(ng/1) 

Dioxins 
Total tetrachlorodibenzo-p-dioxins 10· 
2,3,7,8-Tetrachlorodibenzo-p-dioxin 5 

Total pentachlorodibenzo-p-dioxins 10 
Total hexachlorodibenzo-p-dioxins i'o 
Total heptachlorodibenzo-p-dioxinb --
Octachlorodibenzo-p-dioxinb --

Furans 

Total tetrachlorodibenzofurans 10 

Total pentachlorodibenzofurans 10 

Total hexachlorodibenzofurans 10 

Total heptachlorodibenzofuranb --
Octachlorodibenzofuranb --

1Method 8280 is from EPA SW-846 (latest edition). 
~hese parameters are not on the 40 CFR 246 

Appendix IX list, but have been added in accordance with 
the Liquid Effluent Quality Assurance Program Plan 
(WHC 1992). 
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Table 3-6 . Metals. 

Target wate r 
Par amet er detect i on An a 1 yt i ca 1 

1 imit met hoda 
(mg/1) 

Appendix iX metals 

Antimony 0.032 6010 

Arsenic 0.001 7060 

Barium 0.002 6010 

Beryllium 0.0003 60 10 

Cadmium 0.004 60 10 

Chromium 0.007 60 10 

Cobalt 0.007 601 0 

Copper 0.006 60 10 

Lead 0.001 7421, 74 20 

Mercury 0.0002 74 70 

Ni eke 1 0.015 ' 60 10 

Selenium 0.002 7740 

Silver 0.007 60 10 

Thallium 0.001 7841 

Tin 0.8 7870 

Vanadium 0.008 60 10 

Zinc 0.002 60 10 

Additional metals 

Aluminum 0.045 60 10 

Ca lei um 0.01 7140 

Iron 0.03 7380 

Magnesium 0.001 7450 

Manganese 0.01 7460 

Potass i um 0.01 7610 

Sod i um 0.002 7770 
8Methods are fr om EPA SW-846 (l atest ed iti on ). 
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Table 3-7. General Parameters. 

Target water 
Parameter detection limi t 

(mg/1) 

Appendix IX parameters 

Cyanide, total 0.01 

Sulfide, total 0.05 

Additional parameters 

Alkalinity 1.0 

Ammonia 0.01 

Chloride 1.0 

COD (chemical oxygen 9 
demand) 

Col if orm (fecal ) 1 colony / 100 ml. 

Coliform (total) 1 colony/100 ml . 

Conductivity --
Cyanide (amenable) 0.01 

Fluoride 0 .1 

Nitrate 0.03 

Ni trite 0.02 

pH --
Phenols (total) --

Sulfate 1.0 

Sulfite 

TOC (total organic 1.0 
carbon) 

TOX (total organic 0 .1 
halogens) 

Turbidity --
1Methods are from EPA 1983. 
t>r-1ethods are from EPA SW-846 (latest edition). 
cMethods are APHA 1989. 
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Analytical 
method 

335a 

376a 

310a 

350a 

325a 

410a 

908Cc 

908Ac 

9050b 

335a 

340a 

3~2a. 

354a 

9040b 

420a 

3 75a 

377a 

9060b 

9020b 

180a 
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