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A. SAMPLING OBJECTIVES 

A.1 INTRODUCTION 

Th e Hanfo rd Federa l Facil i ty Agreemen t and Consent Order (Tri-Party 
Agreement ) (Eco l ogy et al . 1990 ) was s igned by the Wash ington St ate Departme nt 
of Ecology (Ecology), the U.S. Environmental Protection Age ncy (EPA ) , and th e 
U.S . Department of Energy (DOE) on May 15, 1989. Restr i ct i ons on the dispo sal 
of liqu i d effluents to the soil column at the Hanford Site ar e found i n 
Tri-Party Agreement Milestone M-17-00 and corresponding inter im mil estones . 
Sample and Analysis Plans (SAP) are required for the 33 Phase I and Phase I I 
streams that are discharged to the soil column. These SAPs are subj ect t o the 
approval of EPA and Ecology . 

A SAP was prepared for the N Reactor wastewater. The N Reacto r Effluent _ 
Sampling and Analysis Plan , WHC-SD-NR-PLN-008 (WHC 1991a) , esta blishes the 
r equ i rements and guidelines used by Westinghouse Hanford Compa ny (Westingho us e 
Ha nford) in imp l ement i ng the li quid effluent sampling prog r am for the 
N Reactor wastewa t er . It als o prov ides fo r representative sampling of the 
N Reacto r wastewat er stream and accounts for expected var i ations in volumes 
and contaminant concentrations caused by facility operationa l conditions . 
Revis i on O of the SAP was submitted on September 30, 199 1, to fulfill 
Tri-Party Agreement Milestone M- 17-12 . Th i s document , Rev ision 1 of the 
N Reactor SAP , incorpor ates comments from EPA and Eco l ogy on Revis i on 0. 
Guidance from EPA and DOE-Headquarters on the establis hmen t o.f data qua lity 
ob j ectives has also been i ncorporated into th i s documen t . · 

The requirements i n th i s doc ument are i n add i t i on to the Liqu id Effluent 
Sampli ng Quality Assurance Program Plan (QAPP ), WHC-S D-WM-QAPP- 01 1 (WHC 1992) . 
The QAPP provides the Hanford Si te guide l i nes and qual ity assurance 
requi rements for li quid effl uent sampling act i vities , wh ich include : ove r all 
scope and direct i on to the samp l ing activities, control of samples, laborat ory 
ana l yse s , process i ng and contro l of data , qual i ty assurance requirements, and 
corrective actions used i n obta i ning high quality data fo r t he Li quid Effl uent 
Sampl i ng Program. The data are obtained from contro ll ed grab or compo si t e 
samples called l i quid effluent characterization samp l es tha t are used to 
characterize the distribution of analytes in the effluent . 

The SAP is a facility-specif ic document for descr i bi ng how the 
requirements of the QAPP shall be implemented for activ ities occurring at t he 
facility . The SAP format and content is ba sed on gu ida nce for conducting 
remedial investigat i on s and feasib ility studies under Compre hensive 
Env i ronmental Response Compensat i on , and Li ab i l i ty Act of 1980 (CERCLA) 
(EPA 1988) for a field sampling plan (FSP). Th ~ SAP provide s a gener al 
de scription and identifies procedures that wil l be us ed t o execute the wo rk 
needed to implement t he QAPP requirements. 

An exi sti ng li quid efflu ent monit ori ng program is in place to mee t t he 
requireme nts of DO E Order 5400.1 (DOE 1990 ) . The DOE order req uires ea ch 
facility develop a f acility effluent monitoring plan (FEMP). The rout i ne 
monit ori ng program complies wi th t he r equ i rements in the Qual i ty Assurance 
Program Plan fo r the Fac ility Effluen t Monito ri ng Pl an, WHC-EP -0446 
(WHC 1991b). 

A-1 
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The QAPP was written to allow each facility some flexibility in 
accommodating the Hanford Site requirements. One primary reason for this 
flexibility is because of differences in procedures for surveying radiation 
sources at each facility. The QAPP requirements for chain of custody, 
laboratory analysis, validation of data , control of records , and corrective 
actions shall not be modified by this SAP. 

A.2 OBJECTIVES 

This SAP provides information on how sampling and analysis of the 
N Reactor wastewater will be performed to accomplished the desired objectives. 
The primary objectives are to: 

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

• Confirm the analyte concentration data reported in the N Reactor 
Effluent Stream-Specific Report (WHC-EP-0342, Addendum 3) 
(WHC 1990a) and tDe conclusions that the stream does not contain 
dangerous waste as defined in Washington Administrative Code 
(WAC) 173-303, "Dangerous Waste Regulations," as amended (WAC 1989) 

• Collect data as necessary to support applicable National Pollutant 
Discharge Elimination System (NPDES) permitting requirements for 
rerouting the effluent from the 1325-N Liquid Waste Disposal 
Facility (LWDF) to Outfall 009 following treatment by best available 
technology (BAT). 

The secondary objectives are to meet future needs and do the following . 

• Collect data on chemical and radiological constituents to support 
preparation of a groundwater impact assessment (per Tri-Party 
Agreement Milestone M-17-13) for continued discharge to the 
1325 N LWDF until rerouting of the N Reactor effluent to Outfall 009 
after treatment is complete. 

• Provide data to support trend analysis and statistical evaluation of 
the waste from N Reactor. 

• Provide data as necessary to support the design of a wastewater 
treatment system. 

A.3 APPROACH 

This SAP has been structured to obtain comprehensive quality sampling 
data that will identify the types of contaminants found in the liquid effluent 
streams from N Reactor. The data will come from grab samples, composite 
samples, and liquid effluent characterization samples that have quality 
controlled and verifiable methods for collecting, transporting, and analyzing 
the sample media; statistically evaluating the analytical results, and storing 
the sample records. All liquid effluent characterization sample work will be 
performed according to approved written procedures. 

A-2 
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Liquid effluent characterization samples will be obta ined during two 
sampling events per year for a 2-year period starting from the date the plan 
is approved or the date when an analytical laboratory is found that can 
conduct the analyses herein described. 

Becau se the N Reactor effluent stream is being permitted under the NPOE S, 
sampling and analyses will be completed in accordance with EPA 40 Code of 
Federal Regulations (CFR) 136, Guidelines Established Test Procedu res fo r the 
Analysis of Pollutants (EPA 1973). 

Personnel associated with collecting liquid effluent characteri zat i on 
samples, processing the samples, processing the data, and controll ing the 
records will comply with the procedures related to their responsib iliti es . 
The personnel will sign a document (form letter) verifying that they have read 
and understood the procedures. The signed document will become pa rt of the 
field training records. The liquid effluent characterization samples are grab 
samples because some characterization constituents (volatile organics, 
ammonia) are unstable with time. Grab samples are used to minimize the 
holding time from sample collection to laboratory analysi s to prevent a 
significant loss of these unstable analytes. In addit i on , liquid effluent 
characterization samples shall be obtained on the export (r aw water) , 
filtered/potable, and demineralized water systems. These samples will be 
analyzed for chemical constituents selected from Appendi x A of the QAPP tha t 
are of concern for designating dangerous waste character istics . Chemical 
analytes that are not found will be eliminated from the li st of analytes in 
future liquid effluent characterization . sample s. Chemic al an al yte s fo und in 
both the effluent and export (raw water) systems at equivalent con ce nt rati on 
l evel s will also be el iminat ed from the list of anal yte s . · The amended l ist 
shall be a Class 3 change in accordance wit h the Tr i-Party Agreement, as 
stated in the QAPP. 

The liquid effluent characterization sample da t a will also be us ed t o 
provide a quality control check on the proce·dures and method s used in the 
existing routine monitoring sampl ing program. During the sampling for a 
li quid effluent characterization sample, extra sample container s will be 
obtained and sent to an onsite or offsite laborato ry fay routine analys es . 
The routine sample results will be compared with the liqu id effluent 
characterization sample results for common analytes and concen trations . 
Recurring differences between routine and liquid effluent characterization 
data for similar analysis may require additional sampling and anal ysis to 
explain the differences. 

The existing routine samples are taken at the 105-N Lift Stati on and t he 
105-N Fuel Basin. If l i quid effluent are being discharged to the 1325-N LWDF . 
a sample will also be pulled at the 1325-N LWOF (see Table 1). 

These samples have a very limited list of analytes becau se they are used 
for process control . The routine samples are collected, transported , and 
analyzed according to existing procedures at the Hanford Site. Th es e existing 
procedures will not be modified unless it is determined that th e existi ng 
routine monitoring program needs to be improved. 
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The past routine samples provide an important pool of historical data . 
The number of samples provide soil column and process equipment solids loading 
information for future remediation studies, treatment process design, and 
permitting documentation . The data from the SAP samples will also be used to 
determine the causes of variations in the quality of the liquid effluent. The 
SAP includes the existing routine sampling program for the accumulation of 
historical information and to provide a baseline data pool for comparing the 
reliability and validity of past data. 
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B. SITE BACKGROUND 

B.1 N REACTOR FACILITY DESCRIPTION 

N Reactor is located in the 100-N Area along the Columb i a River 
approx i mately 29 mi north of Richland, Wash i ngton . From 1963 to 1987 it was 
operated by DOE and its contractors to produce special nuclear materials an d 
steam for producing electricity. N Reactor currently is in dry lay-up 
configuration and shutdown activities have been started as a prerequis i te t o 
decommissioning. 

Several radioactive and nonradioactive liquid effluent streams were 
produced by N Reactor during operations .. The effluent streams that were known 
to contain radioactivity, such as reactor cooling systems and the fuel storage 
basin, were routed to the 1325-N LWDF. The flow to the 1325-N LWDF during 
reactor operations from more than 20 process streams was 3,000 to 6,000 L/ min 
(800 to 1,600 gal/min) . 

When the reactor was placed into dry lay-up status i n 1990, t he majority 
of the dischargers to the 1325-N LWDF ceased. Additionally , source cont ro ls 
implemented before the shutdown of the reactor have reduced the vo l umes of 
effluent routed to the 1325- N LWDF to less than 7.6 l/min (2 gal /mi n) . This 
limit was established by Tri-Party Agreement Milestone M-17-lSA . 

8. 2 STREAM DESCRIPTION 

Tri-Party Agreement Milestone M-17-15 requires that discharge of 
N Reactor Wastewater to 1325-N LWDF cease by June 1995. In addit i on t o this 
requirement, and the flow restriction of 2 M gal/min, a flow cap of 1.8 M gal 
of effluent has been establish by the Tri-Party Agreement for cont inu ed 
discharge to the 1325-N LWDF until June 1995. At present, there ha s been no 
flow to 1325-N LWDF since April 1991. It is anticipated that, except for 
emergenc i es, no flow will go to 1325-N . 

The wastewater will be routed to a treatment system before di spo sal at 
N Reactor's NPDES Permitted Outfall 009. The revised NPDES perm i t was 
submitted to EPA and Ecology in June 1992 in accordance with Tri-Party 
Agreement Milestone M-17-150. The effluent streams from the N Reactor are 
described as follows in terms of its parent water supply sources, sources and 
activities contributing potential effluent to 1325-N LWDF (F igure 1) and 
future source terms to Outfall 009 (Figure 2). 

B.2.1 Parent Water Supply Sources 

8. 2. 1.1 Export Water System. 
the 100-N Area. Water intake 
water from the river and pump 
as the export water system. 

The Columbia River is the source of water for 
structures at the 100-8/100-0 reac to r area s draw 
i t through a di stribut i on ne twork, referred to 

8-1 



C'-J 
::::.r-
C"-..J -• ,io 
~ 

"' N'j_ -:::r 
er-,, 

Figure 1. 

Expor1 
Wate r 1 e3 - N 

F lltr at,on Plant 
(Potable Waler ) 

Sample Legend 

@ Central Sampl ing Point 
common to all 
effluent streams 

® Sampling Point 
tor individual 
contributors going 
to common effluent 
sampling point 

WIIC-SD-NR-PLN-008 Rev. 1 
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Figure 2. i 

N Reactor AnticJpated Future Discharge to Outfall 009. 
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This water distribution system serves the 100 and 200 Areas at the 
Hanford Site. This water to 100-N is then routed to the 183-N Filter Water 
Facility for further purification. 

8. 2.1.2 Filtered Water System. At the 183-N Filter Water Facility, the raw 
water is chemically treated with chlorine and alum in a mix tank, piped to a 
coagulator where polyacrylamide is added, and passes through sand filters. 

8.2.1.3 Potable Water System. The potable water system uses filtered water 
with chlorine added to provide drinking water. 

B.2.1 .4 Demineralized Water System. Potable water is used as the water 
supply source to a small demineralization ion exchange column located in the 
105-N Reactor Facility, for demineralized water makeup to N Basin. 

8.2.1.5 Stormwater Intrusion. Stormwater runoff from the roof of the 
109-N Building collects in radioactivity-contaminated sumps within the 
building . Stormwater from leaks in the 189-D roof is collected in a sump and 
periodically shipped by tanker truck to N Reactor for disposal. Approximately 
5, 000 gal of wastewater per year are shipped from the 189-D sump to N Reactor. 

8.2.2 Sources and Activities Contributing 
Potential Effluent to 1325-N LWDF 

8. 2.2.1 Sources Contributing to Effluent Going to 1325-N LWDF. There are 
five sources of ~astewater that could discharge to the 1325-N LWDF (Figure .1) . 
Most of these wastewater sources are .intermittent. Based on water levels 
measured at the 105-N Lift Station over a 4-month period from April to 
August 1991, these sources could contribute on the order of 100,000 
to 150,000 gal/yr of wastewater. 

B.2.2.1.1 Potable Water System and Fire System Leaks. Wastewater from 
leaks in the potable and fire water systems in the 105-N and 109-N Building 
are discharged via floor drains, which potentially contain radioactivity , to 
the 1325-N LWDF . The volume of this discharge is unknown. 

B.2.2.1.2 Fire System Runoff. If a fire occurred in contaminated areas 
of either the 105-N or 109-N Buildings, the water from fire fighting would be 
discharged to the 1325-N LWDF via the floor drains. 

B.2.2.1.3 Stormwater Intrusion. Storm water from leaks in the roof of 
the 109-N Building collected in the building sumps is discharged to the 
1325-N LWDF via the floor drains. Leaks in the 189-D facility roof cause 
rainfall to be collected in a sump within the 189-D facility. The waster 
water is periodically shipped by tanker truck to N Reactor for disposal. 
Approximately 5,000 gal of wastewater is collected yearly. 

B.2.2.1.4 105-N Fuel Basin Activities. Water in the 105-N Fuel Basin 
overflows into the 105-N Lift Station and would be discharged to 1325-N LWDF . 
Overflow of the basin can be caused by moving large pieces of equipment or 
contaminated materials within the fuel basin. Wastewater from equipment and 
area decontamination activities within the fuel basin building is also 
discharged to the 105-N Lift Station. The total volume of wastewater 
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contributed to the discharge by 105-N Fuel Basin activities is unknown ; 
average flow rates during Fuel Basin decontamination activities in April 1991 
were on the order of 0. 75 to 1.0 gal/min. 

B.2.2.1 . 5 105-N Lift Station and 105-N Decon Stations. These are t he 
decontamination stations for personnel and equipment within the 105-N Lift 
Station. The volume of wastewater contributed to the 105-N Lift Station i s 
unknown. Currently, maintenance and operation activities within the 
105- N Building have been substantially curtailed. As a result, the 
contribution of this source to the total 105-N Lift Station wastewater 
discharge is believed to be small. 

B.2.2.2 Activities Generating Effluent Going to 1325-1 LWDF 

Many of the activities to support the shutdown and cl~anout of the 
N Reactor facility will generate quantities of wastewater (Figure 1). These 
activities are also described in greater detail in the N Reactor Shutdown 
Program Plan (WHC 1991c) . 

B.2.2.2.1 Radiation Zone Reduction. Contaminated areas with i n the 105-N 
and 109-N Buildings will be decontaminated to DOE requirement s dur i ng the 
N Reactor shutdown. During this decontamination, substantial quantities of 
water will be used to flush and scrub contaminated areas. Approximately 
400,000 gal of wastewater are anticipated to be generated by this activity 
annually during fiscal years (FY) 1994, 1995 , and 1996. 

B. 2.2.2 . 2 105-N Fuel Basin Hardware Decontamination . Approximately 
200,000 lb of underwater equipment and hardware that remains i n the 105-N Fuel 
Basin must be removed and decontaminated before disposal. These activit i es 
are anticipate to generate approximately 150,000 gal of wastewater per year in 
FYs 1994 and 1995, and 1,110,000 gal of wastewater in FY 1997. 

B.2 . 2.2 . 3 Draining and Decontamination of Pits and Sumps . The C and 
D Elevator Pits within the 105-N Fuel Basin area and wastewater sumps in the 
105-N and 109-N Buildings will be drained and decontaminated . These 
activities are anticipated to generate a total of 570,000 gal of wa stewat er 
during FYs 1992, 1994, 1997, 1998, and 1999. 

B.2.2.2.4 Draining and Decontamination of 105-N Fuel Basin . Water in 
the 105-N Fuel Storage Basin will be drained and the basin decontaminated. 
This activity is anticipated to generate approximately 150,000 gal of 
wastewater in FY 1996, 600,000 gal of wastewater in FY 1997, and 1,000,000 gal 
of wastewater in FY 1998. 

B.2.2.2.5 Draining of D Reactor Test Loop. Approximately 45,000 gal of 
wastewater are scheduled to be drained from the D Reactor Test Loop in the 
189-0 facility in FY 1994; the disposal of this wastewater would involve 
processing at the N Reactor. 
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8.2.3 Future Source Terms to Outfall 009 

There are two source terms of wastewater that will be discharged at t he 
NPDES Outfall 009 (Figure 2). These are noncontaminated water sources 
presently permitted by NPDES permit number WA-000374-3 and those sources 
currently being discharged to 1325-N. 

8.2.3.1 Noncontaminated Effluent Discharging Source Term 
Presently Going to Outfall 009 

8.2.3.1.1 Potable Water System and Fire System Leaks. Leaks from the 
potable water and fire systems that occur in nonradiologically contaminated 
areas are collected in floor drains and discharged to the Columbia River at 
the Outfall 009. This flow is intermittent and of variable rate and volume . 

8.2.3.1.2 Cooling Water. Between 60 and 80 gal/min of cooling water 
(raw water) from equipment and air conditioning units at the N Reactor are 
discharged to -the Columbia River via Outfall 009. 

8.2.3.1.3 Stormwater Intrusion. Stormwater runoff from roof and drains 
at the N Reactor is discharged to the Columbia River via Outfall 009. The 
volume and rate of this discharge is both intermittent and variable. 

8.2.3.2 Contaminated Effluent Discharging Source Term Presently going to 
1325-N LWDF. These sources as listed will be routed to Outfall 009 afte r 
treatment. A NPDES permit application was submitted in June 1992 per 
Tri-Party Agreement Mtlestone M-17-15D. 

B.3 DISPOSAL FACILITY DESCRIPTION 

It is necessary to describe both the 1325-N LWDF (active till June 1995) 
and permitted Outfall 009 (proposed reroute after BAT) because they both have 
potential to receive N Reactor effluent. 

B.3.1 1325-N Liquid Waste Disposal Facility Description 

The 1325-N LWDF consists of a 73-by-76-m (240-by-250-ft) rectangular 
crib, which can accommodate liquid to a depth of at least 0.6 m (2 . 0 ft) 
before overflowing into a trench. The trench extends from the crib in a 
northeast direction. The trench measures 910 m (3,000 ft) long, 17 m (55 ft) 
wide, and 2.1 m (7 ft) deep and is divided into four equal sections by a 
series of overflow weirs. 

The trench was added after the crib was built because the slow 
percolation in the crib rendered it inadequate to handle the volume of 
wastewater discharged. Soon after the trench was built, the reactor was 
placed in standby and the effluent flow was reduced. As a result, on only two 
occasions has the level of liquid wastes in the 1325-N LWDF been high enough 
to spill into the first of four sections of the trench. The remaining th ree 
sections have never been wetted by the N Reactor discharges. 
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Since it was opened in 1985, the 1325-N LWDF has received a maximum 
discharge of 7,570 l/min. By the time the reactor was prepared for its 
present cold standby status in January 1987, the flow rate had progress i vel y 
decreased by flow reduction measures and draining of systems . During the 
recent sampling effort conducted for the stream-specific report, between 
October 1989 and March 1990, the 1325-N LWDF received wastewater at an average 
rate of less than 300 gal/min. Since March 1990, flows have been less than 
2 gal/min. 

Since April of 1991 there has been no flow to 1325-N LWDF. 

B. 3.2 Outfall 009 

N Reactor Outfall 009 is contained in NPDES Permit WA-000374-3. A NPDES 
application for modification to the permit was submitted in June 1992 per 
Tri-Party Agreement Milestone M-17-150. The discharge to the Columbia River 
is through a 102-in. outfall that originates in the 105-N Reactor Bui l di ng and 
the 109-N Heat Exchange Building . 
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C. RESPONSIBILITIES 

The responsibility descriptions below are related to wastewater sampl i ng 
activities at N Reactor as described in this SAP . Overall responsibil i t i es 
for other components of the sampling program are described in the Liquid 
Effluent Sampling QAPP current version . 

C. 1 EFFLUENT TREATMENT PROGRAMS 

• Coordinate the overall program. 

• Act as the liaison between facilities and RL. 

• Prepare the Quality Assurance Program Plan. 

• Provide the Program Manager . 

• Manage input of validated data into the Liquid Effluent Mon i toring 
Information System (LEMIS). 

• Issue a liquid effluent characterization annual report to EPA and 
Ecology. 

C.2 N REACTOR ENVIRONMENTAL SAFETY 

• Prepare the N Reactor effluent sampling and analysis plan. 

• Coordinate N Reactor sampling with other Westinghouse 
Hanford activities. 

• Review the liquid effluent characterization annual report . 

• Ensure that the primary and secondary objectives in Section A. 2 are 
met. 

C.3 N REACTOR HAZARDOUS AND RADIOLOGICAL WASTE CONTROL FUNCTION 

• Appoint the environmental process and waste sampling engineer (EPWS) 
who will be the sample task leader at N Reactor. 

C.4 ENVIRONMENTAL PROCESS AND WASTE SAMPLING ENGINEER 

• Sample task leader to coordinate sampling activities at N Reacto r . 

• Ensure that procedures are prepared and updated to support the 
routine sampling at N Reactor. 

• Initiate scheduling of personnel required for sampling : 
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• Provide technical support for sampling activities. 

• Review data logs and sampling activities. 

• Ensures chain-of-custody procedures are followed at the facility. 

• Ensure liquid effluent characterization sampling data and flow 
information are transferred to the Environmental Data Management 
Center (EDMC) for filing with Effluent Treatment Programs (ETP). 

• Reviews liquid effluent characterization sampling data for 
completeness and consistency, initiating corrective action if 
necessary. 

• Provide flow data for the Effluent Treatment Programs. 

• Provide routine sampling data for N Reactor wastewater to the 
Effluent Treatment Programs . 

• Transmit copies of the validated data, from the liquid effluent 
characterization sampling and routine sampling, to Effluent and 
Emissions Monitoring for inclusion in the annual report of 
environmental releases, if requested. 

OFFICE OF SAMPLE MANAGEMENT 

- Validate the data for a Level C validation per "Data Validation 
for RCRA Analysis," WHC-CM-~-3, Section 2.0 (WHC 1990b). 

- Select a laboratory for liquid effluent characterization 
samples from previous Westinghouse Hanford approved 
laboratories. 

- Transmit validated data packages to the EDMC, which include a 
copy of the chain-of-custody documentation . 

C.6 N REACTOR OPERATIONS ORGANIZATION 

• Provides a trained operator for escort during liquid effluent 
characterization sampling. 

• Provides sampling and transportation of routine monitoring program 
samples. 

• Completes sample log ~heets for routine monitoring program samples. 

• Assists the liquid effluent characterization samplers as required . 
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C.7 N REACTOR HEALTH AND SAFETY ORGANIZATION 

• Provides a health phys i cs technician (HPT) for rad i ati on surveying 
of li qu id effluent characterization samp l e packages. 

• Prov ides the rad i ation work permit (RWP) instruct ions fo r zone 
ent ry. 

• Verifies radiation worker training requirements of sampli ng 
personnel. 

• Stops work if there is undue risk to health or safety . 

C.8 SAMPLING AND MOBILE LABORATORY ORGANIZATION 

• Provides trained samplers for liquid effluent character i zation 
sampling activities. One sampler shall have a Westinghouse 
Hanford Certificate of Qualification from the sampling and mob ile 
laboratories organization . Certificated sampler wi ll di rec t liquid 
effluent characterization sampling, packaging, and sh i pp i ng . 

• Prepares the N Reactor wastewater liquid effluent characteriza ti on 
sampling procedure. 

• Documents ·sampling activities in a log book . 

• Transports liquid effluent characterization samples to l aborato ry or 
shipping center. 

• Initiates "chain-of-custody" documentation for liqu id effl ue nt 
characterization samples . 

• Packages liquid effluent characterization samples for shipping . 

• Ensures that copies of field logs and other sampling data sheets are 
filed with N Reactor Environmental Process and Waste Sampling 
Engineer. 

C.9 QUALITY ASSURANCE ORGANIZATION 

• Provides surveillance of the liquid effluent characterization 
sampling program . 

• Audits records and procedures. 

• Issues a stop work order if procedures are not ' being fol l owed . 
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D. SAMPLE LOCATION AND FREQUENCY 

D.l SAMPLE LOCATION AND FLOW 

Sample locations have been selected based on the current reduced flow fo r 
the N Reactor shutdown configuration to sample the effluent sources to the 
1325-N LWDF that are accessible and can provide a sufficient volume of water 
for the effluent flow to provide a representative sample. Effluent flow rat es 
will be measured, recorded, and included in the sample data package for each 
sampling location. Table 1 identifies the 12 sample locations by fac i lity and 
the specific area or room. 

Table 1. Sample Location for N Reactor Streams. 

Sample Location 

Parent Sources 

Export Water 183- N Coagulation Pump Room 

Filtered water / potable water 183-N Control Room 

Demineralized water 105-N Room 192 

Stormwater Intrusion 189-D (D Reactor) 

Source Terms 

Fuel Basin 105- N Room 192 

Lift Station 105-N Lift Station Pump Well Ro om 43 

Decontamination Stations 105-N Various Locations (a s re quired) 

Cell S1.1mps 109-N (sumps) 

Nuclear Sump 109-N Room 23 

Emergency Dump Basin 1300-N Emergency Dump Basin 

Point of Release 

Outf a 11 009 Outfall 009 NPDES Permit 

1325-N LWDF Common point for discharges 

Treated N Reactor Effluent Future sampling 

As indicated in Figure 1, the combined discharge sampling po i nt will be 
taken at the 1325-N LWDF. The limit is 2 gal/min (per M-17 - 15A September 1991 
Tri-Party Agreement milestone). These are not continuous streams , but are 
batch discharges . The lift station, sumps, and emergency dump basin would be 
discharged separately and at different times. Discharge flow r at e would be 
determined by measuring the sumps before and after pump i ng or by monitoring at 
t he di scharge to the 1325-N LWDF. 
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D.2 FREQUENCY 

D.2.1 Liquid Effluent Characterization Samples 

D.2.1.1 Sample Frequency Rationale. Sampling frequency is based on the 
N Reactor shutdown status and the fact that no effluent has gone to the 
1325-N LWDF since April 1991. Except for upset conditions , those activities 
that will generate radioactive effluent in the future will be treated by a BAT 
process, then discharged to the Columbia River . Upset conditions resulting 
from a pipe break or activation of the fire protection system would gene r ate a 
water inventory that would have to be discharged to 1325-N LWDF until 
June 1995. Sample frequencies and parameters will be part of the revised 
NPDES permit. 

D.2.1.2 Frequency of liquid Effluent Characterization Samples. Liquid 
effluent characterization sampling will be initiated within 3 months after 
approval of this SAP or after a qualified laboratory has been selected to 
conduct the analysis. 

At pre sent no liquid is going to 1325-N LWDF. At lea st one samp l ing 
round wi ll be taken before any N Reactor activity is initiated tha t would 
ca use ef fluent to be discharged to the 1325-N LWDF. 

Liquid effluent characterization samples will be obtained du r ing t wo 
sampling events per year for 2 years starting from the date the plan is 
approved or the date when an analytical laboratory has been approved , that has 
the capability to conduct the analysis here in described. 

D. 2.1 . 3 Frequency of QA/QC Samples. Field duplicate samples , field blanks, 
and trip blanks will be taken during each sampling event. Field duplicate 
samples ar e samples taken at approximately the same time under identical 
conditions and prepared the same way to verify the re pea t abi lity of sample 
col l ection, preservation, storage, and laboratory data. Fi eld blanks and t r ip 
blanks are reverse osmosis/deionized or ASTM Type II water used to check fo r 
possible contamination originating from the reagent, sampling environment , 
container preparation, shipment, handling, or storage . Equipment blanks may 
not be necessary because samples are collected in a precleaned container on a 
stick. Duplicate and blank results will be used in the validation of the 
laboratory data per Section 2 of WHC-CM-5-3 (WHC 1990b) . 

D.2.2 Routine Samples 

Routine sampling for the N Reactor effluent stream to the 1325- N LWDF is 
pe r fo rmed weekly using a grab sample. If there is no flow , a sample is ta ken 
at the 105-N Lift Station (Figure 1). A monthly sample is also taken at the 
105- N Fuel Basin. See Figure 1 and Section G.2 , "Routine Monitor i ng ." 
Sampling frequency at the Outfall 009 is specified in the current NPDES pe rmi t 
and reported monthly to EPA by a discharge monito r ing report (DMR ). 
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E. SAMPLE DESIGNATION 

E.1 LIQUID EFFLUENT CHARACTERIZATION SAMPLE LABELING 

Sample labels for liquid effluent characterization samples shall be 
furnished by the sampling team from the Sampling and Mobile Laboratories. The 
labels will require the following information to be recorded by a member of 
the sampling team. 

• Identification of the person in charge of collecting the sample. 
• A unique sample identification number. 
• Date and time the sample was collected. 
• The place the sample was collected. 
• The stream identification. 
• The analysis to be performed on the sample. 
• The preservative added . 

The unique sample number shall be obtained from the Hanford Environmental 
Information System (HEIS). In addition to identification numbers , the samples 
will require labeling to indicate potential hazards . Any preneutralized 
solution sample container must bear a dangerous waste designation number 0002. 
All sample containers requiring a radiation sticker will be labeled with a 
radiation sticker before release. 

E.2 ROUTINE SAMPLE LABELING 

Sample labeling shall be at the direction of the EPWS . The numbers on 
the label will be assigned by the EPWS. 

The general numbering method will be as follows : 

U - 000000 - 00000 A 
(date) - (seq. #) (bottle letter) 

Date = last two digits of month, day, and year . (Date is optional in 
abbreviation of reports and labels.) 

Sequence number= laboratory log book control number . 

Container letter= sequential lettering of multiple bottle s . 

(Container letter is optional for single bottle samples.) 

The samples also will have the time preceding the assigned number . 

In addition to identification numbers , the samples will require labeling 
that meets Department of Transportation shipping requirements to indicate 
radiation/chemical hazards. 
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F. SAMPLING EQUIPMENT AND PROCEDURES 

F .1 LIQUID EFFLUENT CHARACTERIZATION SAMPLES 

The l iqu id effl uent character i zation sampli ng will compl y wi th specif ic 
procedures prepared for the sampling of the l i quid effluent stream s from 
N Reactor. Those procedures will be based on recommended practices found i n 
SW-846, Chapter 9 (EPA 1982, 1984, 1985) and QAPP Section 2.4. The sampling 
procedure, prepared by Sampling and Mobile Laboratory organizat i on , will 
identify N Reactor specific requirements, which include the following: 

• A description of sampling equipment, containers and reagent s 
• Safety precautions including personal protective equipment 
• Steps for collecting each sample 
• Instructions for completing field logbook entries, sample label s , 

and sample chain-of-custody forms 
• Sampling equipment, maintenance, and calibrat i on. 

Sampl i ng will be surveyed at random by a cognizant Quality Assurance person . 

Sampling equipment for the l iquid effluent charac t erizat i on samples may 
be by a long-handled dipstick for lowering the sample conta i ners . The expo rt, 
filter / potable, and demineralized water shall be run through a pu rged pipe tap 
into sample containers. Samples shall be collected in new comme rciall y 
ava i lable certified precleaned containers. Sampling eq ui pme nt may not require 
maintenance and calibration procedures . 

When an analyses requires that a preservative be added to the sampl e 
container, the preservative is added in a clean laboratory env i ron men t prior 
to traveling to the sampling site. At that time a container chain - of- cust ody 
is completed and follows that container into the field . The sample contai ner 
is stored in a cooler sealed with tamper evident tape and all cu st ody 
transfers are noted on the container chain- of-custody form . Whe n the 
container is used to collect a sample, a, sample chain-of- custody fo rm i s 
initiated which follows the sample until its ultimate delivery to the 
analytical laboratory. The container chain-of-custody fo rm i s mai nt ained in 
the Sampler's file as a quality record. Samples will be packed in accordance 
with a Processing and Analytical Laboratory Procedure similar to the 
Environmental Investigations and Site Characterization Manual , WHC-CM- 7- 7, 
Procedure Ell 5.11° "Sampling Packaging and Shipping . " This pro ced ure will be 
provided by the Sampling and Mobile Laboratory orga nizat i on fo r li qui d 
effl uent characterization samples . 

Field logs will be completed in accordance with a Process i ng and 
Analytical Laboratory Procedure similar to the Environmental Jn vestig~t ions 
and Site Characterization Manual , WHC-CM-7 - 7, Procedure El l 1. 5 "Fi eld 
Logbooks" (WHC 1988) at t he t ime of sampl i ng by the samp ling t eam. This 
proc edure will be prov ided by the Sampling and Mob ile Labor atory organizatio n. 
A fi eld l ogbook that contains informat i on pe r tinent to t he sampling shall be 
main tained ; the info rmat i on sha l l be quality record documents. 

Sample data that has been validated will be transfe rr ed t o ETP for 
i nclusion in the EDMC files and be prepared for public relea se. 
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The N Reactor export, filter, •potable, and demineralized water will be 
drawn under similar conditions and on the sam~ day the sample is taken . If 
there is no flow , the samples may be grab samples us i ng a long - handled 
dipstick for lowering the containers. The sample may be a 24-h compo site if 
there is flowing effluent, using a long-handled dipstick for lowe r ing the 
containers. 

Grab samples will be collected for pH, temperature, cyanide, total 
phenols, residual chlorine, and oil and grease . For all other analytes , 24 - h 
composite grab sample are used. However, a minimum of one grab sample may be 
taken for effluent from basins, sumps, etc., with a retention period of 
greater than 24 h, as stated in EPA 40 CFR 122, "Administered Permit Programs : 
The National Pollutant Discharge Elimination System" (EPA 1983) . 

U"'l F. 2 ROUTINE SAMPLES 
i:-,.J 

The routine process sampling is conducted by facility operational staff 
t r ained to comply with N Reactor Procedure, "Sample Liquid Effluent Stream" 
and N Reactor Procedure "Pack and Ship Samples . " Each sample is two 500-ml 
polyethylene containers with plastic-lined caps. The containers shall be new 
po lyethylene containers. 

The samples are labeled with a sample tag containing sample point 
identification , an unique sample number, date and time . The sample s ar e ta ken 
to the designated onsite/offsite laboratory for analysis. 

Data sheets are filled out at the time of sampling with the 
time, batch number, stream flow (if any) and operator initials . 
data sheets are delivered to EPWS. The data sheets are reviewed 
EPWS with the completed analytical results from the laboratory. 

contain date , 
The completed 
and filed by 

N Reactor wastewater discharges are determined by measuring the building 
basin , lift station , or sump levels before and after pumping or through 
monito r ing of the di scharge to the 1325-N LWDF . 

Data and sample results that have been reviewed wi l l be tran sfe rred to 
ETP and to Effluent and Emissions Monitoring for the annual report of 
environmental releases. 
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G. SAMPLE HANDLING AND ANALYSIS 

G.l LIQUID EFFLUENT CHARACTERIZATION SAMPLING 

G.1.1 Rationale for Liquid Effluent Characterization 
Sample Analyte Selection 

These analytes were selected based on constituents known or suspected to 
be associated with the wastewater. They were chosen after review of data fro m 
past characterization activities, especially sampling for the N Reactor 
Effluent Stream-Specific Report (WHC-EP-0342, Addendum 3), to fulfill the data 
quality objectives from Section A.2 of this SAP for background water sources. 

Conductivity, pH, sulfate, nitrate, and metals were selected because they 
give a good indication of overall wastewater quality. Volatile and 
semi-volatile analyses were selected because they were detected in some of the 
samples taken for the N Reactor Effluent Stream-Specific Report. It is 
bel i eved to be an anomaly, so future sampling should confirm the absence of 
volatile and semi-volatiles in the wastewater. 

Radionuclide analysis for 238
•
239

•
240 Pu and total alpha/beta will prov ide 

information on radionuclide content of the wastewater at the time sampling was 
performed and will provide a basis for comparison against routine monitor i ng 
program data. These radionuclides will be analyzed by the selected ana lyt ic al 
laboratory's method because there is no prescribed standard method . 

Analysis for total dissolved solids (TDS), total oil and grea se, chemi ca l 
oxygen demand (COD), alkalinity, were added to provide data necessary for t he 
permit process. 

G. 1.2 Analytes and Methods of Analysis 

Liquid effluent characterization samples will be analyzed for the 
substances 1 isted in Table- 2. 

Sampling at N Reactor is identified by an "X" in Table 3. These •nalytes 
will be tested by methods identified in the QAPP or SAP . 

G.1.3 Liquid Effluent Characterization Sample Handling 

Liquid effluent characterization samples and quality control samples wil~ 
be collected in commercially avail able, individually certified containers. 
The certification of the precleaned condition shall accompany the container . 
The laboratory sample volume, container type, and preservative should be 
confirmed with Table II, "Required Containers, Preservation Techn i ques , and 
Ho lding Times" of 40 CFR 136 NPDES. Tentative container types, and 
preservatives are in the QAPP and Appendix A of the SAP. The sample vo l umes 
and number of containers are prescribed by the analytical laboratory and are 
subject to change. The QAPP will be updated to meet the requirements for 
preservation techniques and holding times as stated in 40 CFR 136. 
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Table 2. Analytes and Analysis Methods. 

Analyte list EPA method of analysisA 

Sulfide 376.1/376.2 

Semi-volatile organics 625 

Volatile organics 624 

Organochlorine pesticides and PCB' s 608 

Phenolics 420.1/420.2/420.3 

Purgeable aromatics 602 

Purgeable halocarbons 601 

Tin 282.1/282.2 
. 

Mercury 245.1/245.2 

ICP metals 200.7 

Lead 239.2 

Arsenic 206.2 

Selenium 270.2 

Oil and Grease 413.l 

Sulfate 375.1/375.3/375.4 

Nitrogen, Kjeldahl, total 351.l/351.2/351.3/351.4 

Bromide 320.1 

Chloride 325.1/325.2/325.3 

Cyanide 335.2/335.3 

Fluoride 340.1/340.2 

Ammonia (asN) 350.1/350.2/350.3 

Nitrate-nitrite 353.3 

Titanium 283.1/283.2 

Thallium 279.2 

Alkalinity 310.1/310.2 
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Table 2. Analytes and Analysis Methods . 

Analyte list EPA method of analysisA 

Total dissolved solids 160.1 

pH 150. 1 C 

Conductivity 120. 1 C 

Acidity 305 .1 

Chemical oxygen demand 410.l/410 . 2/410 . 3/410 .4 

Total organic carbon 415 . 1 

Biochemical oxygen demand 405 .1 

Phosphorus 365.2 / 365 .3 

Chlorine, tot a 1 residual 330 . l/330 . 2/330.3 / 330.4 / 330 . Sc 

Total alpha/total beta 
B 

Gamma scan determination 
B 

Radium 226 
s· 

Radium tot a 1 
B 

Strontium 89/90 
B 

Tritium 
B 

Plutonium 
B 

238/239 / 240 

Uranium 
B 

ABefore collection of a sample for metals, a decision will be 
made as to the type of data desired, that is dissolved , 
suspended or total, so that appropriate preservation and 
pretreatment steps may be accomplished . (Metal samples should 
include both total and total recoverable metal analysis.) 
8Westinghouse Hanford approved laboratory method for 
radionuclides. 
cField tested. 
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Table 3. Sampling Requirements N Reactor.· 
Field Trip Routine Export Filter Oemin Total 

Totel Parameter Dupl recovereble blank blank Split water water water metals rrietal, 

Sulfide X 

Semi-VOA X X X X X X 

VOA X X X X X X 

PCB1/Pe1ticides X 

Phenolic, X 

Purgeable aromatic, X 

Purgeable halocarbon, X 

Tin X X X 

Mercury X X X 

ICP metal, X X X X X X 

Lead X X X X X X 

Anenic X X X X X X 

Selenium X X X X X X 

Oil and grease X 

Sulfate X 

Nitrogen Kjeldahl X 

Bromide X 

Chloride X 

Cyanide X 

Fluoride X X X X 

Ammonia X 

Nitrate-nitrite X 

Titanium X X X 

Thallium X X X 

Alkalinity X 

TOS X 

pH X X 

Conductivity X X 

Acidity X 

COD X 

TOC X 

BOD X 

Phosphorous X 

Chlorine X 

Alpha/Beta X X 

Radionuclides X X 
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Field notes will be kept by sampling personnel who will identify date , 
time , weather conditions , plant operational status, and any othe r rele vant 
information from each sampling event . The field log for each sampli ng even t 
will identify wh i ch intermittent wastewater contributor s are ope r at i ng for 
eac h loc ation sampled. Thi s informat i on will be gi ven to t he samplers by the 
EP WS . 

A chain-of- custody form will be filled out at the t ime of containe r 
preparation (preservative addition and prelabeling) and will accompany each 
sample. A sample may consist of several containers. The chain of custody 
will account for each container and may be filled out for a maximum of 
20 containers or one cooler. Once the sample has been drawn, it must be in 
the physical control or view of the custodian, locked in an area whe r e i t can 
not be tampered with, or prepared for shipping with ·tamper-evident tape 
applied. The definition of physical control includes being in the sight of 
the custodian, being in a room that will signal an alarm when entered , or 
being locked in a cabinet . 

When more than one person is involved in sampling , one person alone shall 
be designated to sign as sampler . The sampler i s the cu stodian un t il the 
sampl es are transfe rred to another location or group ; he or she shall si gn 
when releasing the samples to designated receive r . Any private ca r rier us ed 
to transport the samples and chain-of-custody documentat i on shall be bo nd ed. 

The liquid effluent characterization samples will be routed to an 
approved Westinghouse Hanford participant contractor or subcontrac t or 
laboratory for analysis consistent with 40 CFR 136 NPDES requ i remen ts. 

The data will be considered representative so long as at lea st 90 percent 
of the data points meet the established requirements i n the QAPP for precisi on 
and accuracy . Data that do not meet this objective will be re vi ewed to 
determine whether the data can be used or whether corrective acti on should be 
taken. Corrective action measures are described in Section 14 .0 of the QAPP. 
If necessary, corrective action will consist of repeating the sampling and / or 
analysi s activity . Validated data will be sent by the Office of Sampl e 
Management (OSM) to the Environmental Data Management Cente r . Th e data will 
be part of the administrative record for Tri-Party Agreement 
Mi lestone M-17-15. An electronic database (LEMIS) for managing th ese da ta is 
being developed and will be accessible by EPA and Ecology when it be comes 
avanable . 

Copies of all sampling and analytical data will be maintain ed by t he 
sampling task leader as quality records . The f i eld log s will be mai nta ined by 
Sampling and Mobile Laboratories. The original shipping papers will acc ompany 
the sample. Within 24 hours of sample shipment, the field sampler s will 
transmit copies of the Sample Analysis Request Form , chain-of-cu stody 
documentation, and shipping papers to the OSM. Sample rs must not i fy OSM of 
samp l es shipped to offsite labora tories on the day before a weekend on a 
hol iday. The laboratory faxes a copy of the chain-of- cus tody and the sample 
anal ys i s request to OSM to verify sample r ece i pt. The rec ord co py of the 
ch ai n- of- custody and sample analys i s reques t wi l l be t r an smitted to OSM with 
t he data packages. 
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G.2 ROUTINE MONITORING 

Routine sampling is completed on the 105-N Lift Station and the 
105-N Fuel Basin. If wastewater is being discharged to the 1325-N LWD'F, a 
sample would also be pulled at the 1325-N LWDF. The effluent is collected in 
two clean 500-ml polyethylene container. This container is surveyed by a HPT 
and released. A chain-of-custody form accompanies all routine sampling. 

Table 4 identifies the analytes to be evaluated and the sampling 
frequency for each routine sampling point. 

Table 4. Routine Sampling Requirements N Reactor. 

Parameter 105N Lift Station 105N Fuel Basin 1325N* 

Gamma weekly monthly weekly 

Alpha weekly monthly weekly 

Beta weekly monthly weekly 

Sr-90 weekly monthly weekly 

H3 weekly monthly weekly 

Pu 238/239/240 weekly monthly weekly 

Temperature weekly 

pH weekly 

Conductivity weekly 

*When there is no flow to the 1325N LWDF the sample is 
taken at the 105N Lift Station. 
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APPENDIX A 

TENTATIVE CONTAINERS AND PRESERVATION TECHNIQUES 
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APPENDIX A 

1. A 500 ml polyethylene container, adjusted by adding zinc acetate 
plus sodium hydroxide to a pH >9 for sulfide. 

2. Four 1-L amber glass containers with tetrofluoroethylene-lined caps, 
for semi-volatile organics, filled without bubble formation and with 
no head space. If residual chlorine is present, add 80 mg of sodium 
thiosulfate per liter of sample and mix well. 

3. Two duplicate 40-ml amber glass containers with tetrofluoro 
ethylene-lined system caps, for volatile organics, filled without 
bubble formation and with no head space. If residual chlorine is 
present, add 80 mg of sodium thiosulfate per liter of sample and mix 
we 11 . 

4 . Four 1-L amber glass container with tetrafluoroethylene-lined cap, 
with no preservatives for organic chlorine pesticides and PCBs. If 
the sample will not be extracted within 72 h of collection, the 
sample should be adjusted to a pH range of 5.0 to 9. 0 with sodium 
hydroxide solution or sulfuric acid. Record the volume of acid or 
base used. If aldrin is to be determined, add sodium thiosulfate 
when residual chlorine is present. 

5 . One 1-L glass container with tetrafluoroethylene- l i ned cap, adjus t ed 
with sulfric acid to a pH <2 for phenolics. 

6. Collect about 500 ml of sample in a clean container for purgea ble 
aromatics. Adjust the pH of the sample to about 2 by add i ng 
1 + 1 HCL. Fill sample container so there are no air bubbl es. If 
the sample contains free or combined chlorine, add sodium 
thiosulfate preservative (10 mg/40 ml is sufficient for up to 5 ppm 
CL 2) to the empty sample container just prior to shipping to tne 
sampling site. 

7. Two duplicate 40-ml amber glass containers with 
tetrafluoroethylene-lined septrum caps, for purgeable holocarbons , 
filled without bubble formation and with no head space . If the 
sample contains free or combined chlorine, add sodium thiosulfate 
preservative (10 mg/40 ml is sufficient for up to 5 ppm (Cl 2) to th e 
empty sample container just prior to shipping to the sampling s ite . 

8. A 1-L polyethylene container, will be used to collect the sample for 
tin. Before collection of the sample the EPWS will determine what 
type of data is desired, that is dissolved , suspended or total , so 
that the appropriate preservation and pretreatment steps may be 
accomplished. Filtration, acid preservation, etc. , are to be 
performed at the time the sample is collected or as soon as po ss ibl e 
thereafter. See number ten ICP metals for preservatio n techniques 
for dissolved , suspended, or total elements. 

9. A 1-L polyethylene container, will be used to collect the sampl e fo r 
mercury. Before collection of the sample the EPWS will dete rmine 
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what type of data is desired, that is dissolved, suspended or total , 
so that the appropriate preservation and pretreatment steps may be 
accomplished. Filtration, acid preservation, etc., are to be 
performed at the time the sample is collected or as soon as possible 
thereafter. See number ten ICP metals for preservation techniques 
for dissolved, suspended, or total elements. 

A 1-L polyethylene container will be used, to collect the sample for 
ICP metals. Before collection of the sample, the EPWS will 
determine what type of data is desired, this is; dissolved, 
suspended or total, so that the appropriate preservation and 
pretreatment steps may be accomplished. Filtration, acid 
preservation, etc., are to be performed at the time the sample is 
collected or as soon as possible thereafter. 

For the determination of dissolved elements the sample must be 
filtered through a 0.45-µm membrane filter as soon as practical 
after collection. (Glass or plastic filtering apparatus are 
recommended to avoid possible contamination.) Use the first 
50-100 ml to rinse the filter flask. Discard this portion and 
collect the required volume of filtrate. Acidity the filtrate with 
(1 + 1) HNO~ to a pH of 2 or less . Normally, 3 ml of (1 + 1) acid 
per liter should be sufficient to preserve the sample . 

For the determination of suspended elements, a measured volume of 
unpreserved sample must be filtered through a 0. 45-µm membrane 
filter as soon as practical after collection. The filter plus 
suspended material should be transferred to a suitable container for 
storage and/or shipment. No preservative is required. 

For the determination of total and total recoverable elements , the 
sample is acidified with (1 + 1) HN03 to pH of 2 or less as soon as 
possible, preferably at the time of collection. The sample is not 
filtered before processing. 

11 . A 1-L polyethylene container, will be used to collect the sample for 
lead. Before collection of the sample the EPWS will determine what 
type of data is desired, that is dissolved, suspended or total , so 
that the appropriate preservation and pretreatment steps may be 
accomplished. Filtration, acid preservation, etc., are to be 

·performed at the time the sample is collected or as soon as possible 
thereafter. See number ten ICP metals for preservation techniques 
for dissolved, suspended or total elements . 

12. A 1-L polyethylene container, will be used to collect the sample for 
arsenic. Before collection of the sample the EPWS will determine 
what type of data is desired, that is dissolved, suspended or total , 
so that the appropriate preservation and pretreatment steps may be 
accomplished . Filtration, acid preservation, etc ., are to be 
performed at the time the sample is collected or as soon as possible 
thereafter. See number ten ICP metals for preservation techniques 
for dissolved, suspended or total elements. 
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13. A 1-L polyethylene container , will be used to collect the sample for 
selenium. Before collection of the sample the EPWS wi ll dete rmi ne 
what type of data is desired, that is dissolved , suspended or to t al, 
so that the appropriate preservation and pretreatme nt step s may be 
accomplished . Filtration , acid preservat i on , etc ., are t o be 
performed at the time the samp l e i s collected or as soo n as po ssible 
thereafter . See number ten ICP metals fo r preserva tion tech niques 
for dissolved , suspended or total el ements . 

14 . 

15. 

16. 

17. 

18 . 

19 . 

20 . 

21. 

A 2- L glass container with a tetrafluoroethylene- lined cap , ad ju sted 
with sulfuric acid to a pH <2 for total oil and grease . 

A 250-ml polyethylene container, adjusted with sulf ri c ac id t o a 
pH <2 for Kheldahl Nitrogen . 

A 1-L polyethylene container having no preservative , for ni t r at e . 

A 500-ml polyethylene container having no preserva t iv e, for bromide. 

A 125- ml polyethylene container , having no prese r va ti ve , fo r 
chloride . 

A 1-L polyethylene container ; adjusted with sod i um hydroxide to pH 
>12 for cyanide. 

A 1-L polyethylene conta i ner, having no prese r vat ive fo r f luoride . 

A 1-L polyethylene container, adjusted with sulf ric acid to a pH <2 
for ammonia . 

22 . A 250-ml polyethylene container , ad j usted with sul furic acid to a 
pH <2 for nitrate-nitrite. 

23. A 1- L polyethylene container will be used to collect the sampl e for 
titanium. Before collection of the sample the EPWS wi ll det ermine 
what type of data is desired, that is dissolved , suspende d or t ota l , 
so that the appropriate preservation and pretreatmen t step s ma y be 
accomplished. Filtration, acid preservation, etc., are to be 
performed at the time the sample is collected or as soo n as po ss ibl e 
thereafter. See number ten ICP metals for preservat i on techni ques 
for dissolved, suspended or total elements . 

24. A 1-L polyethylene container will be used to col l ect t he sample for 
thallium. Before collection of the sample the EPWS wil l de t ermi ne 
what type of data is desired, that is dissolved , su spended or to t al , 
so that the appropriate preservation and pretreatment steps may be 
accomplished. Filtration , acid preservation , etc . , ar e to be 
performed at the time the sample is collected or as soon as po ssi bl e 
t hereafter . See number ten ICP metal s for preservation techniques 
for disso l ved , suspended or tota l· el emen ts. 

25. A 125-ml pol yet hyl ene cont ainer, having no preservative , for 
al ka li nity . 
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26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 
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A 250-ml polyethylene container, having no preservative, for total 
dissolved solids. 

A 125-ml polyethylene container, having no preservative, for pH. 

A 125-ml polyethylene container, having no preservative, for 
conductivity. 

A 125-ml polyethylene container, having no preservative, for 
acidity. 

A 125-ml polyethylene container, adjusted with sulfuric acid to a 
pH <2 for chemical oxygen demand. 

A 125-ml polyethylene container with tetrofluoroethylene-lined 
system caps for total organic carbon, filled without bubble function 
and with no head space. Use HCl or sulfric acid to adjust pH <2. 

A 1-L polyethylene container, having no preservative, for 
biochemical oxygen demand. 

A 125-ml polyethylene container, adjusted with sulfuric acid to 
pH <2, for phosphorus. 

A 600-ml polyethylene container, having no preservative, for 
chlorine, total residual. 

A 2-L polyethylene container; adjusted to a pH <2 by nitric acid; 
for total alpha and total beta; ~amma scan determination; 226Ra · and 
radium total; 89190Sr; tritium; 23 

•
239

•
240 Pu and uranium total. 

For the determination of total metals the sample is acidified with 1:1 . 
redistilled HN03 to a pH of less than 2 at the time of collection. The sample 
is not filtered before processing. 

To determine total recoverable metals, acidify the entire sample at the 
time of collection with concentrated redistilled HN03 5 ml/l. Preservatives 
required above will be vendor supplied and added to the containers where 
practiced in the field. The preferred method is in the laboratory. The 
containers will be labeled, then individually logged and relogged . The outer 
log will be topped with tamper-evident tape. The samples will be refrigerated 
at 4 °C until ready to ship, and will then be placed in a cooler containing 
ice. 
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