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EXECUTIVE SUMMARY 

Document Overview 

DOE/RL-2004-45, Rev. 0 
06/2004 

This sampling and analysis plan (SAP) provides infonmtion and instructions to be used for sampling nnd 
analysis activities in the B Plant Construction Lnydown Yard. The SAP consists of three parts-the data 
quality objectives, the qu:ility assurance project pl:m, and the tidd s:impJing pfan. 

The Data Quality Objectives (DQO) summ:1ry report (Sections 1.0 through 7.0) describes the planning 
approach for defining the data collection design criteria for data obtained through sampling and analysis, 
visual inspection, and direct-reading radiological surveys. 

The Quality Assurance Project Plan (QAPjP) (Section 8.0) presents the objectives, functional activities, 
methods, and quality assurance/quality control procedures associated with the B Plant Construction 
Lnydown Yard decontamination nnd demolition (D&D) sample collection, laboratory analyses, visual 
inspection, and radiological surveys. The QAPjP follows U.S. Environmental Protection Agency (EPA} 
guidelines contained in EPA Requirements/or Quality Assurance Project Plans/or Environmental Data 
Operations (EPA 2001) and EPA QA/R-5, EPA Requirements for Quality Assurance Project Plans 
(EPA 2001a}. 

The Field Sampling Plan (FSP) (Section 9.0) provides the strategy for sample collection, laboratory 
analyses, visual inspections, and radiological surveys during characterization activities at the B Plant 
Construction Lnydown Yard. Data collection from sampling and analysis, process knowledge, and/or 
existing characterization, will be used to identify the chemical, hazardous, and radiological contamination 
of the facility structure and internal components and the wastes resulting from the D&D activities and will 
support the preparation of the waste profile summaries to determine the appropriate waste disposition in 
accordance with Washington Administrative Code 173-303, "Dangerous Waste Regulations"; 1/anfortl 
Site Solid Waste Acceptance Criteria (FIi 2003); and Environmental Restoration Disposal Facility Waste 
Acceptance Criteria (BHI 2002). 

Quality Assurance 

The activities descn'bcd in this SAP meet the qU3lity assurance (QA) requirements for data quality found 
in EPA QA/G-4, Guidance for the Data Quality Objectives Process (EPA 1994). The QAPjP covers the 
sampling and analysis activities that ore required to support the D&D of the D Plant Construction 
Lnydown Yard. The QAPjP was prepared using the guidance provided in EPA QAIG-5, EPA Guidance 
for Quality Assurance Project Plans (EPA 1998). 

Two Jaboratories have been identified to provide analytical services: the Waste Sampling and 
Characterization Facility (WSCF) and the 222-S Laboratory. The WSCF Quality Assurance Plan is 
specified in HNF-SD-CP-QAPP-017, Waste Sampling and Characterization Facility Quality Assurance 
Plan and the 222-S Quality Assurance Plan is specified in HNF-SD-CP-QAPP-016, 222-S laboratory 
Quality Assurance Plan. These laboratory Quality Assurance Plans implement the applicable 
requirements of the Hanford Analytical Services Quality Assurance Requirements Document 
(IIASQARD), Volume 4 (DOE-RL 1998). Further details regarding QA are included in Section 8.0 of 
this report. 
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J.O DATAQUALITYOBJECTIVES 

t.t PURPOSE 

The purpose of the 8 Plant Construction Laydown Yard Data Quality Objectives (DQO) summary report 
(FU 2004) was to develop a defensible sampling approach for use in dispositioning waste material 
generated from the cleanup of equipment and materials, as well ns demolition of trailers and other 
miscellaneous structures, within the D Plant Construction Laydown Yard. The types of waste that are 
expected to be generated include building and trailer demolition debris, contaminated equipment and 
materials, and soil. Sections 1.0 through 7,0 of this SAP present the data quality objectives process for 
the B Plant Construction Laydown Yard decontamination and demolition (D&D) project. 

1.2 SCOPE 

The field activities in the scope of work covered by the B Plant Construction Laydown Yard DQO 
summary report are (I) sampling and analysis for waste characterization purposes, (2) radiological survey 
and disposal or recycle of equipment and materials, (3) demolition of structures and mobile offices, and 
(4) radiological survey and visual inspection of areas below structures, and removal of contaminated soil. 
This DQO summary report addresses the disposition of waste resulting from demolition of structures and 
mobile offices, as well as cleanup of contaminated equipment and materials from then Plant 
Construction Laydown Yard. 

1.J EXISTING REFERENCES 

The documents identified in Table 1-1 were used to support the description. process history, deactivation 
activities and previous s:impling/analysis of points in the facility addressed in this DQO process. 

Table 1-1. Existing References. 

Reference Summary 

Engineering Evaluation/Cost Analysis for 
tl,e 214-B Pluto11i11m Concemralion Provides the basis for the CERCLA removal action in 
Facility, DOE/RL-2000-06 Rev. 2 the B Plant Construction Laydown Yard. 
(DOE/RL.2003) 
Waste E11caps11/atio11 anti Storage Facility Provides radiological characterization data for (WESF) Radiological Characterization contamination associated with the fruit fly waste. 
Studv, HNF-3956, Rev. 0, ffi&W 1999) 
SW/TS Report Shipment 30953 From Provides radiological data for contamination associated 
Dyncorp (D Poor) to WMP TSD Unit with the fruit fly waste. LLBG. (DYN 1998) . 
Fafl /998 200 East Area Biological Provides historical information regarding the 
Pector Contamb,ation Report, HNF-3628, construction laydown yard and the source of the 
Rev. 0 (Fl-I 1999) radiolo~ical contamination. 
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Table 1-l. Existing References. 

Reference Summary 

Environme11tal Restoration Disposal Provides land disposal restriction limits and the chemical 
Facility Waste Acceptance Criteria. BHI• and radiological concentration limits in the wastes to be 
00139, Rev. 4 (BHI 2002) disposed at ERDF. 

Hanford Site Solid Waste Acceptance Provides waste acceptance criteria for disposal at the low 
Criteria, HNF-EP.0063, Rev. 8 (FH 2003) level burial grounds. 

1.4 AREA HISTORY AND DESCRIPTION 

1.4.1 llistorkal Description 

The B Plant Construction Lnydown Yard is located south of the 221-D Building in the 200E Arca 
(Figure 1-1) of the Hanford Site. The laydown yard was last managed by the Fluor Federal Services 
Construction Forces and has since been vacated. The laydown yard contains radiologically contaminated 
materials, equipment, mobile offices, and miscellaneous structures. 

From late September through early November 1998, an approximately 2.5 hectare (6.2 acre) area 
(Figure 1-2) at the Hanford Site's 200 East Area came under intense scrutiny to determine the source of 
an unexpectedly high number of radioactive contamination discoveries. The area is immediately 
southwest of B Plant and contains facilities that were, at one time, under the supervision of five different 
Hanford Site contractors. 

Biota-related transport of radioactive contamination had been observed and tracked in this area since at 
least 1982. Past monitoring records indicate that Russian Thistle (Salsola ka/1), also known as 
tumbleweed, harvester ants (Pogo11omynnex sali11as), and deer mice (Peromyscus maniculatus) had been 
observed to be frequent contributors to cont:imination transport (i.e., vectors), often with significant loss 
of equipment and the need for expensive cleanup actions. The most recent (summer 1998) significant 
contamination spreads had been caused by deer mice at the 241-ER-l S 1 Diversion Pit and at B Plant's 
K-3 Filter Pit Encapsulation Facility. Discovery of additional contamination at the nearby MO~967 
Mobile Office, used as a lunchroom, was first thought to be related to these incidents. 

Increased surveys found contamination in places not typical of mouse or ant caused contamination. The 
contamination was found to be associated with discarded food and food containers in places such as 
refuse cans, on wa11s, and in dumpsters. A radiological control technician (RCI) conducting a radiation 
survey at the lunchroom observed contamination 'flying away', alerting environmental monitoring 
personnel that a new vector for contamination spread had to be considered and new methods for survey 
had to be adopted. Fruit flies of the genus Drosophila were observed to be prevalent in the lunch trailer 
and throughout the area. Flying insect traps baited with fruit were placed at each facility in the immediate 
area and near the 200 East Area quickly collected contaminated fruit flies, while those at the 200 West 
Arca or at other 200 East Area locations did not. Only one contaminated frui t fly was discovered outside 
the immediate 2.5 hectare (6.2 acre) area. 

The contamination was spread from a radioactive waste transfer piping diversion pit to nearby mobile 
offices and structures. It is believed that fruit flies were attracted to a sucrose-based contamination 
fixative applied to the inside of n contaminated concrete diversion pit to control smearablc radiological 
contamination before work was initiated inside the pit. After eggs were laid in the sweet mixture by the 
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insects, they hatched, matured, and spread contamination in the pit to the nearby B Plant Construction 
Laydown Yard. 

As referenced in FH 1999, the source of contamination that lead to the 1998 fruit fly contamination event 
was presumed to be the 241-ER-152 Di version Box (Figure 1-3) located in the B Plant Construction 
Laydown Yard. Trailers and materials/equipment in the vicinity of this diversion box were, at that time, 
placed within a Radiological Buffer Area (RBA) (Figure 1-2) until such a time that they could be 
dispositioncd. 

3 



Figure 1-1. Hanford Site 200 East Area. 

4 

DOFJRL-2004-45, Rev. 0 
06/2004 



l,l 

: . . 

! m . • • 
• •· 
i • I • 

ii 
a• 

---··· 

I 

• • I 
I 
• • 

-----·---·.. ... . .... 

.. •• I 
... 

__ ...._ ______ ---=-------i l __ .:L...l~----'--""'-~~------------~ 

ci u 

< ~ 

~ :::, 

'° -r:I u 
-~ 0 
0 
:a on 
~ ... C 
r:I 

s: 
Q 

N I 

-~ 
~ 

i.i: 



-

.. -
•Ii· - . 

. , .. 
I •, 

l l 
t' ., 

I I , , , . ,, ,• 
l , , , 

l ,l 
l l 

•' ,' 
•' l : ~ 

," . 

II 

I 1B 

• 

• 

Figure 1-3. Location of241-ER-152 Diversion Box. 

6 

DOFJRL-2004-45, Rev. 0 
06/2004 

• 



DOE/RL-2004-45, Rev. 0 
06/2004 

1.4.2 Physical Description 

The B Plant Construction Laydown Yard is located south of the 221-B Building in the 200 East Area 
(Figure 1-1) of the Hanford Site. The Jaydown yard consists of contaminated mobile office trailers, and 
miscellaneous stnictures (Figure 1-4) which housed materials and equipment used by construction forces. 
In addition, the taydown yard contains contaminated equipment and materials, scrap metal, obsolete 
machinery, and wood. Table 1-2 lists the contaminated structures and office trailers t~t arc contained 
within the la yd own yard, as well as potential waste streams and contaminants of potential concern that arc 
expected to be encountered. 

a C - LY1 own T bt l 2 Lad Y dS ar tructures. 
Structure No. Type Primary Material Potential Waste cores 

Streams 
1\10-958 Mobile Trailer Metal and Wood Building Debris, Asbestos Asbestos, 

containing materi:11, Light R3diological 
Dall:lsts, Paint, Oils Contamination, PCDs, 

TOX, arsenic, barium, 
c:idmium, chromium, 

lead, mercury, 
selenium, silver, iron, 

tin 
M0-964 Mobile Trailer Metal and Wood Building Debris, Asbestos Asbestos, 

containing material, Light Radiological 
D:illasts, Paint, Oils Contamination, PCBs, 

TOX, arsenic, barium, 
cadmium, chromium, 

lead, mercury, 
selenium, silver, Iron, 

tin 
J\10-967 Mobile Trailer Metal and Wood Building Debris, Asbestos Asbestos, 

containing material, Light Radiological 
B.lll:ists, Paint, Oils Con1:imiMtion, PCBs, 

TOX, arsenic, barium, 
cadmium, chromium, 

lead, mercury, 
selenium, silver, iron, 

tin 
M0-959 Mobile Trailer Metal and Wood Du,ldmg Debris, Asbestos Asbestos, 

cont.iining rn.itcrial, Light R:idiological 
Dallasts, Paint, Oils Contamin:11ion, PCDs, 

TOX, arsenic, b:irium, 
cadmium, chromium, 

lead, mercury, 
selenium, silver, iron, 

tin 
1\10-965 Mobile Trailer Metal and Wood Building Debris, Asbestos Asbestos, 

containing matcrinl, Light Radiological 
13:illasts, Paint, Oils, Contnmination, PCDs, 

Transronners TOX, arsenic, barium, 
cadmium, chromium, 

lead, mercury, 
. selenium, silver, iron, 

tin 
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Structure No. Type Primary Material 

2238E Skid Mount Shack Metal and Wood 

22-I0E Trailer Skid Metal and Wood 

22SIE Trailer Skid Mct:il and Wood 

225-'E Building Metal and Wood 

22531:: Trailer Skid Metal and Wood 

2241B Building Metal and Wood 

2ll9E Trailer Skid Metal and Wood 
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true tu res. 
Potential Waste COPCs 

Streams 
Building Debris, Asbestos Asbestos, 
containing m.iterial, Light Radiological 

Ballasts, Paint, Oils Contamination, PCBs, 
TOX, arsenic, barium, 
cadmium, chromium, 
lc:ad, selenium, silver, 

iron, tin 
13uikling Debris, Asbestos Asbestos, 
containing material, Light Radiological 

Ballasts, Paint, Oils Contamination, PC0s, 
TOX, arsenic, barium, 
cadmium, chromium, 

lead, mercury, 
selenium, silver, iron, 

tin 
Buikhng Debris, Asbestos Asbestos, 
containing material, Light Radiological 

BaUasts, Paint, Oils, Contamination, PCBs, 
Incandescent Light Dulbs TOX, arsenic, barium, 

cadmium, chromium, 
lead, mercury, 

selenium, silver, iron, 
tin 

Building Debris, Asbestos Asbestos, 
containing material, Light Radiological 

Ballasts, Paint, Oils, Contamination, PCDs, 
Incandescent Light Dulbs TOX, arsenic, barium, 

cadmium, chromium, 
lead, mercury, 

selenium, silver, iron, 
tin 

Building Debris, Asbestos Asbestos, 
containing material, Light Radiological 

Ballasts, Paint, Oils, Contamination, PCDs, 
Incandescent Light Bulbs TOX, arsenic, barium, 

cadmium, chromium, 
lead, mercury, 

selenium, silver, iron, 
tin 

Building Debris, Asbestos Asbestos, 
containing material, Light Radiological 

Ballasts, Paint, Oils Contamination, PCDs, 
TOX, arsenic, barium, 
cadmium, chromium, 

lcild, mercury, 
selenium, silver, iron, 

tin 
Building Debris, Asbestos Asbestos, 
containing material, Light Radiological 

Ballasts, Paint, Oils Contamination, PCDs, 
TOX, arsenic, barium, 
cadmium, chromium, . lead, mercury, 
selenium, silver, iron, 

tin 



Structure No. 

2728C 

21018 

Uf.48 

22458 

22478 

l252E 

22008 

l25SEA 

a C - . 1y1 own T bl I 2 la d Y dS ar 
Type Primary Material 

Trailer Skid Met.ii and Wood 

Building Metal and Wood 
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tructurcs. 
Potential Waste COPCs 

Streams 
Building Debris, Light Radiological 

Dallasts, P:iint Cont:imination, PCBs, 
barium, k:id, arsenic, 
cadmium, chromium, 
mercury, selenium, 

silver, iron tin 
Building Debris, Light Asbestos, 

Ballasts, Paint, Radiological 
Thcrmosto1tsflllcnnomctcr, Cont:amin:ation, PCDs, 

Asbestos cont:aining TOX, arsenic, b:arium, 
materi:al, Oils cadmium, chromium, 

le:ad, mercury, 
selenium, silver, iron, 

tin 
Building Mctnl and Wood Building Debris, Light Asbestos, 

l3Jll3sts, Fuses, R:tdiological 
Transfonncrs, Cont:imination, PCBs, 

Thermometers, Emergency TOX, arsenic, b:arium, 
Light 13:ittcrics, cadmium, chromium, 

Incandescent Light Bulbs, lc:td, mercury, sulfuric 
Asbestos cont:aining acid, selenium, silver, 
material, Oils. Paint iron tin 

Building Mct:al and Wood Building Debris, Light Asbestos, 
B:all:asts, Fuses, Asbestos Radiological 

containing material, Contamination, PC13s, 
lnc:indescent Light Bulbs, TOX, arsenic, barium, 
Oils, Thcnnomctcr, Paint, cadmium, chromium, 

D:iucrics le.id, mercury, nickel, 
selenium, silver, iron, 

tin 
Buil1hng Metal and Wood Asbestos containing Asbestos, 

matcri:al, Building Debris, Radiologic:al 
Light Ballasts, Fuses, Cont:amim1tion, PCBs, 

Transformers, TOX, arsenic, barium, 
Thermostats, Oils, P:iint cadmium, chromium, 

lead, mercury, 
selenium, silver, iron, 

tin 
2Conexes Mct:al and Wood Building Debris, Light Rad1ological 
I Building Ballasts, Paint, Thcnnostat Contamination, PCDs, 

arsenic, barium, 
cadmium, chromium, 

le.id, mercury, 
selenium, silver, iron, 

tin 
Building Mct:al and Wood Building Debris, Light Radiological 

Ballasts, Thermometer, Contamin:ation, PCl3s, 
Oils, Paint TOX, arsenic, barium, 

cadmium, chromium, 
lead, mercury, 

selenium, silver, iron, 
tin 

l3uilding Metal and Wood Building Debris, Radiological 
Transformers, Paint, Light Contamination, PCBs, 

D:all:ists, Containerized arsenic, barium, 
Low Level Waste from the cadmium, chromium, 

Fruit Fly Incident lc:id, mercury, 
selenium, silver, iron, 

tin 

9 
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Structure No. Type Primary Material 

l257E Building Metal and Wood 

22SSE Building Metal and Wood 

22S6E Building Metal and Wood 
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tructures. 
Potential Waste COPCs 

Streams 
Building Debris, Paint, Radiological 

Light Ballasts, Exit Signs Contamination, PCDs, 
lead, cadmium, 
arsenic, barium, 

chromium, mercury, 
selenium, silver, 
tritium, iron, tin 

Building Debris, Paint Radiological 
Contamination, lead, 

cadmium, arsenic, 
barium, chromium, 
mercury, selenium, 

silver, iron, tin 
Building Debris, Paint Radiological 

Contamination, lead, 
cadmium, arsenic, 
barium, chromium, 
mercury, selenium, 

silver, iron, tin 
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Figure 14. Location of Structures Within the Yard. 
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1.5 LIST OF CONTAMINANTS OF POTENTIAL CONCERN 

Table 1-3 summarizes the radiological and chemical COPCs described.in the various waste streams. 
These COPCs are based on process knowledge, historical data, and DQO team pre-demolition 
wnlkdo,,11s. 

Table 1-3. Contaminants of Potential Concern. 
Sr90 • Y90 

Cs\37 - Ba\37 
Plutonium Isotopes 

Asbestos 
Lead 

Sulfuric Acid 
PCBs 

Mercurv 
Tritium 
Barium 
Arsenic 

TOX 
Cadmium 

Nickel 
Iron 
Tin 

Selenium 
Silver 

Chromium 
Petroleum products 

1.6 CONT Al\llNANT OF POTENTIAL CONCERN EXCLUSIONS 

Table 1-4 presents a list of the cores to be excluded from the investigation. These exclusions are based 
on physical laws, process knowledge, bsk focus, and/or historical data. Table 1-4 also provides the 
specific rationale for the exclusion of each of the identified cores. 

Table 1-4. Rationale for COPC Exclusion. 
core Excluded Rationale For Exclusion 

Iron 
Excluded as a solid material; not a Washington State toxic or persistent 
waste and not a UI IC as defined in 40 CFR 268.2. 

Tin 
Excluded as a solid material; not a Washington State toxic or persistent 
waste and not a UI IC as defined in 40 CFR 268.2. 

Plutonium Isotopes Not expected to be present per Fll 1999. 
UIIC = underlying haiardous constituent 

12 



1.7 FINAL LIST OF COCS 

DOFJRL-2004-45, Rev. 0 
06/2004 

Table 1-5 presents the final list of contaminants of concern (COCs) that will be carried through the 
remainder of the DQO process. In addition, Table 1-5 lists the final list of waste streams that are 
expected to be encountered during D&D activities. 

Table 1-5. Final List of COCs. 
Waste Waste Streams COCs 

Stream No. 
Bulk demolition debris includes but is not 
limited to: 
• poured concrete 
• concrete block 
• Sheetrock 

I • wooden doors Sr-90 
• non-asbestos containing roofing materials Cs-137 
• machinery & miscellaneous equipment 
• steel siding 
• tin roofing 
• steel (scrap, I-beams) 

2 Asbestos-containing material Asbestos Fibers, Sr-90, Cs-137 
3 Incandescent Light Bulbs Lead, Sr-90, Cs-137 
4 Fluorescent lill:ht Ballasts and Tubes PCBs (baUasts only). Sr-90, Cs-137 
s Lead Fuses Lead, Sr-90, Cs-137 
6 Thermostats and Thermometers Mercury, Sr-90, Cs-137 
7 Emcr£ency light batteries Lead, Sulfuric Acid, Sr-90, Cs-137 
8 Exit Sil!TIS Tritium, Sr-90, Cs-137 

Lubrication grease, oil, hydraulic oils PCDs, arsenic, barium, cadmium, 
9 chromium, lead, mercury, TOX, Sr-90, (includes door 11ctuators and transformer oil) 

Cs-137 . 
Arsenic, Barium, Cadmium, Chromium, 

10 Paints Lead, Mercury, Selenium, Silver, PCBs, 
Sr-90, Cs-137 

11 Batteries Nickel, Cadmium, Sr-90, Cs-137 
12 Electrical Transformers PCBs, Sr-90, Cs-137 
13 Step off pnd soft waste Sr-90, Cs-137 

Sr-90, Cs-137, (These isotopes 11rc only 
COCs for those areas that are currently 

14 posted as radiologically contaminated) 

Stained or discolored soil PCBs, arsenic, barium, cadmium, 
chromium, lead, mercury, TOX, 
petroleum. 

13 



DOE/RL-2004-4S, Rev. 0 
06/2004 

2.0 STATEMENT OF THE PROBLEM 

Demolition and cleanup of the D Plant Construction Laydown Yard will generate radiologically and 
non-radiologically contaminated waste material. This wnste wilt have lo be disposed and, therefore, must 
~e properly designated to ensure that the receiving facilities' waste acceptance criterion are met. 

3.0 IDENTIFY THE DECISION 

To address the problem statement, a series of principal study questions (PSQs) must be answered. 
Table 3-1 presents these PSQs nnd the nltemative actions (AAs) that wilt be taken after each PSQ has 
been answered. Each M has the possibility of being an incorrect choice. Table 3-1 discusses the 
consequences of incorrectly choosing each Mand provides a qualitative assessment of the severity of 
the consequences of incorrectly choosing each AA. Finally, the PSQs and AAs are combined into 
decision statements (OSs). 

Table 3-1. Summary of DQO Problem Statement Information. 
Severity or 

PSQ·A Allemativc Action Description or Consequences of Consequences 
A# lmptcmcnting the Wrong Alternative Aclion ( Low/Moderate/ 

Severe) 

PSQ # I - Does the waste material e.-cceed tlie radiological criteria for the disposal facility? 

The affected media~ the waste Waste is improperly managed and disposed 
1-1 acceptance criteria for radionuclidcs. at an inappropriate facility. Severe 

The affected media docs nor cxcted the Additional project cost incurred as a result of 
1·2 waste acceptance criteria for using alternative disposal facilities. Moderate 

radionuclidcs. 
DS II I - Oetcnnine if the rod1onuchdcs present in the waste material exceed the disposal facility's waste acceptance criteria. 
PSQ #2 - Do 1l1e chemical ancVor physical properties of 1he waste material uceed tire disposal facrlity"s waste acceptam:e 
criteria limits? 

The chcmieal and/or physical properties Waste is m:in:igcd as a nonh:vardous waste 2-1 of the waste material e'(cccd the disposal 
and improperly disposed. 

Severe 
facility's wa.~te acceptance criteria limits. 
The chemical and/or physical properties Waste is unnecessarily managed as a 

2-2 do not e:,cccd the disposal facility's waste hazardous waste. Additional project cost is Low 
acceptance criteria limits. incurred. 

DS #2 - Dctenninc If the chemical and/or physical properties of the waste material exceed the disposal facility's waste 
acceptance criteria limits. 
PS() #J - Is the waste material a listed da11,?ero11s waste? 

3-1 The waste material i1 a listed dangerous Waste is managed as a non-listed dangerous Severe waste and receives a listed waste code. waste and impropcrlv dispased. 
The waste material i1.n.Q1 a hstcd Waste is managed as a listed dangerous 

3.2 dangerous wasre and is not regulated as waste and improperly disposed. Additional Low 
such. project costs incurred. 

DS #) - Octcnnmc if the waste material is regulated as listed dangerous waste. 

14 
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Table 3-1. Summary of 000 Problem Statement Information. 
Severity of 

PSQ.A Alternative Action Description of Consequences of Consequences 
A# Implementing the Wrong Alternative Action (Low/Modcr:itc/ 

Severe) 
PSQ #4 - Is tl,e waste niaterial a d,aracter/Jtic danl!ero,u waste (e.l(, il(nltable. corrosh~. r,actii~. or to.tic)? 

The waste: material n a char:ictcristic 

4-1 d:ingerous waste (e.g., corrosive, Waste is managed as a nonchar:ictcristic Severe ignitable, reactive, and/or toxic) and dangerous waste and improperly disposed. 
receives a ch:tr:1ctcris1ic w:iste code. 
The waste material .i!.n.2l a ch31'3ctcristic Waste is m:inagcd as a eharacteristic 

4-2 dangerous waste (e.g., corrosive, dangerous waste and Improperly disposed. Low ignitable, reactive, and/or toxic) and is not 
rc2ulatcd as such. Additional project costs incurred. 

DS #4 -Determine if the char:ietcristic dangerous waste codes (e.g., corrosivity, ignitability, reactivity, and toxieny) apply to 
the waste material. · 
PS() #j - Is tl,e waste material a to.tic dangerous tt.'0.tte oer WaJhin1-?ton State criuria? 

The waste material il a toxic dangerous Waste is m:inagcd as a non-to:cic d:ingerous .5-1 waste per Washington Stale criteria and waste and improperly disposed. Severe 
receives a toxic dan~erous waste code. 
The waste m:11eri:1J .i1.nm_a ro.1ic Waste is m.>n.iged as a toxic d311gcrous waste 

.5-2 dangerous waste per Washington State and improperly disposed. Additional project Low 
critcri:i and is not rc!lulatcd 115 such. costs incurred. 

OS #5 - Determine if the waste material meets the definition of a toxic d;mgerous waste in accordance with Washington State 
criteria. 
/'SO #6-ls the waste material a ~rsistttnt danKero11s waste In accortla11ce wit/, Washin1-?ton State criteria? 

The waste material ~ the definition of 

6-1 a persistent dangerous waste in Waste is managed as a non-persistent Severe 
accordance with Washington State dangerous waste and improperly disposed. 
criteria. 
The waste m:iterial don not meet the Waste is man.iged as a persistent dangerous 

6-2 
definition of a persistent dangerous waste waste and Improperly disposed. Additional Low 
in accordance with Washington State project cost incurred. 
criteria. 

DS #6 - Determine if the waste material meets the definition of a persistent dangerous waste in accordance with Washington 
State criteria 
I'S(} #7 - Is the waste material a /'CB waste? 

7-1 
The waste material ii regulated due to Waste is managed as a non-PCU regulated Severe 
PCB concentrations. waste and impropcrlydisooscd. 

7-2 
The waste material iU121 regulated due to Waste is man:igcd as a PCB regulated waste Low 
PCB concentrations and improperly disposed. 

DS #7- Determine if the waste material is rcl!ul:itcd due to PCD conecntralions. 
PSO #8- Is the waste material ACM'? 

8-1 
The waste material ll regulated due 10 Waste is managed as non-ACM and Severe 
asbestos content. Improperly disooscd. 

The waste material .i.u.21 regulated due to 
Waste is managed, as an ACM and 

8-2 improperly disposed. Additional project cost Low 
asbestos content. Incurred. 

OS #8- Dcrcnnine if rhe waste matcri.il is rcl<!ulatcd due to asbestos content. 
/>SQ #9 - Is the waste niaterial s11bied to tl,e land D,soosa/ Restrictions 1 

The waste material i1 land disposal Waste is m:inaged and disposed as non-land 
9-1 restricted. Treatment is imposed on the disposal restricted waste when it should have Severe 

debris 1>rior to disoosal. been treated. 
The waste m.ilerial iuQ1 land d1spoS.1I 

Waste is managed and disposed as land restricted. Treatment is not required for 
9-2 the debris prior to disposal. The debris disposal restricted waste. Additional project Low 

will be disposed in an onsile f.icility costs incurred. 
without treatment. 

DS #9 - Determine if Land Disposal Restrictions imoosc trc:itment for waste nutcrial. 
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Table 3-1. Summary of DQO Problem Statement Infonnation. 
Severity of 

PSQ-A Alternative Action Description of Consequences of Consequences 
A# Implementing the Wrong Alternative Action (Low/Moderate/ 

Severe) 
l'SO #10- l><Hs tl,e ,,,aterial meet the reaulrement:1 for recw:lini!? . 

10-1 
The afTcctcd media mrm..1he Waslc is disposed when i1 should have been Low requirements for recycling. recycled. Additional project costs incurred. 
The affected media docs no1 meet the Waste is improperly recycled when it should 

10-2 requirements for rtcycling and must be Severe 
m:ina~cd as a waste malcrial. have been disposc:d. 

DS #IO - Dctcnnine if the affected media meets the recvchni rrouiremcnts . . . • The dcfinmon of cbngcrous waste also includes haz:irdous waste. 

4.0 IDENTIFY INPUTS TO THE DECISION 

The purpose of Table 4-1 is to identify the type of infonnation needed to resolve each of the DSs 
identified in Table 3-1. The infonnation may already exist or mny be derived from comput:itional or 
survcying.lsampting and an:ilysis methods. Analytical perfonnance requirements (e.g., practical 
quantit:ition limit [PQL]. precision. and accuracy) are also provided in this step for any new data th:it need 
to be collected. 

4.1 INFORMATION REQUIRED TO RESOLVE DECISION STATEMENTS 

Table 4-1 identifies the DSs where data do not exist or nrc of insufficient quality to resolve the DSs. 

Table 4-1, DSs Where Data Do Not Exist or Are of Insufficient Quality to Resolve the DSs. 
OS# Information Needed Available Data Is lnfonnation 

Sufficient? 
1 Jnfonnation on ~diological composition DYN 1998. FH 1999, D&W No forWS#l4 

of waste 1999 (Only areas 
currently 
posted for 

radiological 
contamin:ition) 

2 lnfonnation on chemical and/or physical DYN 1998, Fil 1999 No forWS#l4 
properties of waste 

3 Listed waste code status DYN 1998. FH 1999 Yes 
4 Characteristic waste code status Process knowledge No forWS# 9, 

14 
5 Toxic waste code status Process knowledge No forWS#9, 

10 
6 Persistent waste code status DYN 1998, FH 1999 Yes 
7 PCB concentrations Process knowledge No forWS# . 10, 12, 14 
8 lnfonnation on asbestos containing Good faith estirruitc by certified No forWS#2 

materials (ACM) asbestos handler 
9 Information regarding land disposal Process knowledge Yes 

restricted materials 
10 lnfonnation on recyclable m:iterials FH 1999 Yes 
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Table 4-2. Analytical Performance ReQuirements for Solid/Other M:iterials. 

COCs Analytical Method Action level._, RDL Accuracy" Precision• 
.ReQuircmcnt (% Recovery)• (% RPD}' 

Radiolo~ical Conslitucnls 
Cesium-137 GEA 10 pCi/g 0.1 pCi/g 70-130. ::t:301 

Tola! Strontium Rad-Sr 10 pCi/g I pCi/g 70-130• ±301 

Nonradiological Constituents - Metals 

Arsenic 
EPA Method 6010/200.8 100 mg/kg 10 mg/kg 70-130° f:JOb 

EPA Melhod 1311/6010 5.0mWl,• 0.5 mg/L 70-13Qb ::t:3Qb 

Barium 
EPA Method 6010/200.8 2,000 mg/kg 2 mg/Jcg 70-130° ::t:30b 
EPA Method 1311160\0 lOOmg/L11 lOmg{L 70-130" ±30" 

Cadmium 
EPA Method 60I0/200.8 20 mg/kg 0.5mg/lct 70-1301> fJOb 
EPA Melhod 131116010 l.Omg/L" 0.1 mg/L 70-130° ±30° 

Chromium 
EPA Method 6010/200.8 100 mg/kg IOmg/kg 70-1301> ::t:30b 
EPA Method 1311/60 I 0 5.0 mg/L11 0.5 mg/L 70-1301> ±30" 

Lead 
EPA Method 6010/200.8 100 mg/kg 5 mg/kg 70-130° ±30b 
EPA Method I 311/6010 5.0mg/L' 0.5 m!VL 70-1301> ±30° 

Mercury 
EPA Method 200.8 4.0 mg/kg 0.2 ml?,/lcl! 70-1301> ±3Qb 

EPA Method 1311/200.8 0.2mg/L41 0.02 mg/L 70-13011 ±3Qb 

Selenium EPA Method 6010/200.8 20 mg/kg 10 mg/kg 70-130° ±30" 
EPA Method 1311/6010 I.Omg/L11 0.1 mg/L 70-130" ::t:30° 

Silver EPA Method 60 I 01200.8 100 mwJcg 1 mg/kg · 70-130" :f:30b 
EPA Method 1311/6010 S.OmgtL• 0.5 mg/L 70-130" ±30" 

Nonradiological Constituenls - General lnor2anics 
Asbestos PLM l wt0/o1 <1 wt%1 NIA NIA 

Organic Compounds 

PCDs EPA Method 8082 2 mg/kg 0.017 mg/leg 70-l30c ±JOC 

Waste O,nracteristics 
Gross beta Proportional counting 10 pCi/g IS pCi/g 70-130~ ±301 

TOX EPA Method 9020 1,000 mg/kg O.S mg/leg 70-lJOc ±30c 
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Table 4-2. Ana) ical Perfonnancc Re uiremcnts for So1id/Othcr Materials. 

COCs Analytical Method Action Lever·' WL ~ci~~ 
R uirement % Rccove " % RPO " 

• Accuracy criteria for associ:ited batch laboratory control sample percent recoveries. With the exception of GEA. 
additional analysis-specific evalU3tions also pcrfonncd for matrix spikes, tracers, and carriers, as appropriate to 
the method. Precision criteri:i for batch laboratory replicate s:implc analyses. 
11 The accuracy criteria specified is for calcul:ited percent recoveries for associated analytical batch matrix spike 
samples. Additional accuracy evaluation based on statistical control limits for analytical batch laboratory control 
samples is also performed. The precision criteria specified is for calculated relative percent differences (RPDs) 
for batch laboratory replicate matrix spike analyses or replicate sample analyses. 
c Accuracy criteria are the minimum for associated batch laboratory control sample percent recoveries. 
Laboratories must meet statistically b:ised control if more stringent. Additional an:ilyte-specific evaluations also 
pcrfonned for matrix spikes and surrogates as appropriate to the method. Precision criteria for batch laboratory 
replicate matrix sample analyses. 
,. Lower action level may be needed to determine land dispos:i.l treatment requirements. 
e The 222-S Laboratory may be used for sample analyses due to high dose rates. Laboratory procedures based on 
EPA SW-846 methods will be used. This approach has been accepted by Washington State Department of 
Ecology due to the ALARA concerns with the samples and how they must be h:i.ndlcd in the 222-S Lab. 
r MDLs for the 222-S laboratory are orders of nugnitudc higher than these values nnd will be acccpt:i.ble since 
only the very high content samples wifl be sent to 222-S (or radionucfidc quantification. The 222-S fob will not 
be used for any kind of cle:i.rance sampling that could require these low MDLs. 
1 Asbestos concentrations in soil s:i.mpks will be reported by one of the following phrases, rather than weight 
percent: 
t .) None: No asbestos fibers found. 
2.) Trnce detectable: with extensive searching, a fc:w asbestos fibers were found; concentration very low, well 
below 1%. 
3.) Obvious presence: Asbestos fibers easily found but overall concentration still low. 
4.) Signifo;;mt presence: Asbestos fibers readily found; overall concentration tn3Y approach or exceed 1% level. 
EPA = EPA 's Test Methods for Evaluating Solicl Waste: Physical ancl Chemical Methods 

(SW-846 [EPA 1997]), except for Methods 300.0 and 418.1 (from EPA 's Methods for 
Chemical Analysis of Water and Wastes [EPA 1983)). 

GEA • gamma energy analysis 
N/ A .. not applicable 
PLM • pol:irized light microscopy 
RPO -= relative percent difference 
TOX = total organic halides 
• DOE-RL. J 998, Hanford Ana/ylical Services Quality Assurance Requirements Document, DOE/RL-98-68, 
Vol. 4. 
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Table S-1 presents the decision rules (DRs) that correspond to each OS identified in Table 4-1. 

Tobie 5-1. Decision Rules. 
DR No. Decision Ruic 

t If process knowledge or existing data for contaminated materials exceed the final action levels 
in Table 6-1, then the materials will be evaluated for storage at the ewe in accorcfance with 
DR #2 through DR #8, as applicable. 

If process knowledge or existing data for contaminated materials do not exceed the final 
action levels in Table 6-1, then the materials will be evaluated for disposal at a solid waste 
landfill, the ERDF, or an offsite TSO unit in accordance with DR tl2 through DR tl8, as 
aoolicable. 

2-8 If process knowledge or existing data for contaminated materials indicate that the materials are 
to be designated as listed, characteristic, toxic, persistent, PCD, or asbestos containing material 
waste, then materials will be ev:iluatcd for treatment or disposal at the ERDF or storage at the 
ewe in accordance with DR #9. 

If process knowledge or existing data for contaminated materials indicate that the materials arc 
not to be designated as listed, characteristic, toxic, persistent, PCD, or asbestos containing 
material waste, then materials will be evaluated for being sent to a sotid waste landfill in 
accordance with DR #9. 

9 If process knowledge or existing data dictate land disposal restriction-imposed treatment, then 
the materials will be treated and disposed at the ERDF or stored at the ewe. 

If process knowledge or existing data do not dictate land disposal restriction-imposed 
treatment of the materials, then the materials will be disposed at the ERDF. 

10 If process knowledge or existing data for materials indicate that the materials are likely to be 
reused or recycled, then the materials will be surveyed per Section 7.3 or analyzed per Table 
6-2. 

If process knowledge or existing data for materials indicate that the materials are not likely to 
be reused or recycled, then the materials will be disposed in accordance with DR #1 through 
DR#9. 

Because waste designation will be based largely on process knowledge, and existing data from waste 
shipping records associated with the fruit fly contamination incident, statistical sampling designs are not 
applicable to the DQO process. Therefore, discussions on statistical approaches have been omitted. 
Instead, sampling and analysis will focus on those waste matrices for which existing data is limited or not 
available. For example, stained soil, and paint on the structures within the D Plant Construction Laydown 
Yard are w.iste matrices that do not have existing characterization data. 

6.0 FINAL ACTIQN LEVELS 

The concentration or action levels for disposaVrecycling/reuse options are described in Tables 6-1 
through 6-3. The most restrictive concentration limits or action levels for the disposaVrecycting/reuse 
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options are used for the materials included in the DQO summary report. Dy meeting the analytical 
requirements for the most restrictive disposal/recycling/reuse options, the data will be adequate for other 
less restrictive options. These tables also reflect analysis that may be associated with the anomalous 
media that may be found during D&D activities and must meet ERDF analytical criteria. 

Table 6-1. Concentration Limits - Environmental Restoration Disposal facility (8111 2001, 2002) 

COCs Concentrntlon Limits 

PCBs1 

PCBs 500mg/kg 

Metals• 

Arsenic 3,000mg/kg 

Barium 940,000 mg/kg 

Cadmium 39,000 mg/kg 

Chromium (total) 59,000 mg/kg 

Selenium 400,000 mg/kg 

Silver 350,000 mg/kg 

Radionuc/idel 

Ccsium-137 32 Ci/m3 (c) 

Strontium-90 7,000 Ci/m3 <.S> 

Tritium Unlimited 

Waste Characteristics 

Moisture content Fail 

• Public exposure is limiting (DOE-RL 1994). 
b Radioactive waste Class C limits also apply (10 CFR 61 ). 
e Remedial lnvestigatio11 and Feasibilily Study Report for the Environmental Restoration Disposal 
Facility {DOE-RL 1994). 
d Class C limit in accordance with 10 CFR 61. 

a e . ct1on 1m1ts-T bl 6-2 A . L" . R ecyc mg ;eauirements or s I. r R f. U ed ffl 
COCs Preliminary Action Levels 

PCBs 2mwk~ 
TOX 1,000 mg/kg 
Chemical constituents and characteristics Sec Table 4-2 
Radiolo~ical constituents See Table 4-2 
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T bl 6 3 A . Le l PHMC R d. l ' IC a e - . ct1on ve s- I a 10 0~1ca ontro lM anua a 10 0l!tca e ease l R d' 1 ' l R l t· . 1m1ts. 

Waste Stream No. COCs 
Action Levels 

for Solids 
Gross beta 10 oCi/2 
Cesium-137 10 oCi/2 
Strontium-90 10 oCi/2 

All Tritium 400 oCili! 
Removabk beta-S?amma 1,000 (dom/100 cmz) 
Total (fixed+ removable) S,000 (dpm/100 cm2

) beta-smmma 

7.0 SAMPLING DESIGN 

The objective of the sampling design is to present data collection designs that meet the minimum data 
quality requirements specified in DQO Sections 1.0 through 7.0. 

7.1 FOCUSED SAl\lPLE DESIGN 

A focused sampling design is suited to provide waste characterization information that will meet the DSs 
for all of the waste streams identified in this project. The sample design will incorporate historical 
infonnation, process knowledge, visual inspections, and radiological surveys and discrete samples of 
selected waste materials, to determine the historical maximum values of each COC in each waste stream. 

7.2 SPECIFIC MEDIA SAMPLING 

As needed, discrete samples of specific media will be collected from biased locations from those waste 
streams that have been identified as needing additional sampling/analytical data for final disposition. The 
laboratory data will be used to confirm contamination levels in each of the materials and to establish the 
waste profile. This sampling and analysis process will occur prior to and during demolition and cleanup 
activities. 

Table 9-1 identifies the specific media sample design for all of the waste streams identified in the DQO 
process to resolve the DS for each waste stream. 1n some cases. existing data, including radiological 
surveys, and process knowledge will be used to resolve the DS and provide adequate characterization 
information. 

7.3 \\'ASTE DISPOSITION OPTIO~S 

The primary disposal option for the waste streams described in the DQO summary report is the ERDF. 
The ERDF waste acceptance criteria addresses the radiological, chemical, and physical forms of waste. 
Those waste streams that are not acceptable to the ERDF will be evaluated for disposition in an alternate 
disposal location. If these waste streams are encountered, regulatory approval will be sought to ship the 
waste off site. Waste shipped to the CWC or to a TSO off the Hanford Site must meet the acceptance and 
packaging criteria outlined in HNF-EP.0063, Hanford Site Solid Waste Acceptance Criteria (Fil 2003). 
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The project will evaluate salvageable materials that may have the potential for reuse. At this time, the 
only items that witt be considered for release for reuse will be those items that are not radiologically 
contaminated. It is recognized that lubricants (i.e., grease and oils) have the potential for volumetric 
contamination; however, these items will be evaluated for recycling using established criteria. 

8.0 QUALITY ASSURANCE PROJECT PLAN 

8.1 SCOPE AND PURPOSE 

This Quality Assurance Project Plan (QAPjP) covers the sampling and analysis activities (including field 
radiological surveys) that are required to support the decontamination and demolition (D&D) of the B 
Plant Construction Laydown Yard, as described in Section 1.0 of this Sampling and Analysis Plan (SAP). 
This QAPjP was prepared using the guidance provided in EPA Guidance for Quality Assurance Projecl 
Plans (EPA 1998) to meet the EPA Requirements for Quality Assurance Project Plans (EPA 2001) and 
EPA QAIR-5, EPA Req11ireme11Jsfor Q11alily Assurance Projec/ P/011s (EPA 200Ja). 

This QAPjP defines the Quality Assurance (QA) and Quality Control (QC) activities to be applied to the 
project to assure the data obtained from the sampling and analysis activities arc of the type and quality 
needed and cxpc~ted, based on the established Data Quality Objectives (DQOs) described in this SAP. 

8.2 PROJECT MANAGEMENT 

8.2.1 Project Organization 

The project organization and responsibilities are described in the Decontamination and Demolition 
Project Execution Plan and in the B Plant Construction Laydown Yard Project Specific Implementation 
Plan. Detailed responsibilities of those involved in all aspects of the sampling and analysis, from sample 
coJlcction to disposition, including data generation and acquisition, assessment and oversight, and data 
validation and usability, are described in applicable implementing procedures. 

8.3 PROBLEM DEFINITION/BACKGROUND 

The problem definition and background are described in Sections 1.0 and 2.0 of this SAP. 

8.3.l Project Description and Schedule 

The project description and schedules are described in the B Plant Construction Laydown Yard Removal 
Action Work Plan. 

8.3.2 Quality Objectivu and Criteria 

The overall objective of this QAPjP is to provide assurance that the DQOs are achieved. Achievement of 
the DQOs is assured by implementing the QA and QC activities which are defined in this QAPjP. 
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8.4 DATA QUALITY OBJECTIVES 

The DQOs were esbblished using the guidance provided in EPA QNG-4, Guidance for lhe Data Quality 
Objectives Process (EPA 1994), and arc documented in the DQO summary report (FU 2004). The DQOs 
are summarized in Sections 1.0 through 7.0 of this SAP. 

8.4.1 Data Quality Indicators 

Dab Quality Indicators (DQls) arc qualitative and quantitative measurements taken on data which, when 
interpreted, determine the degree to which the data arc acceptable (i.e., satisfy the DQOs). The DQO 
process determined that the characterization of waste streams identified in the DQOs does not require 
statistically based sampling because the characterization deals with individual waste components. 
Therefore, discrete samples of specific media will be collected from biased locations from those waste 
streams that have been identified ns needing additional sampling/analytical data to determine the upper­
bounding level of each conbmimmt of interest. Since the sampling design will not be statistically based, 
the DQls applicable to this SAP will be limited to precision, accuracy, and representativeness. For each 
DQJ, a measurement method and acceptance criteria are specified. 

8.4.1.1 Precision 

Precision is a quantitative measure of agreement among replicate measurements of the same property, 
under prescribed similar conditions. The Relative Percent Difference (RPD) method is specified in the 
DQOs for analytical performance. 

The calculationat tools specified in the 1/a11ford Analytical Services Quality Assurance Requirements 
Document (HASQARD), Volume 4, (DQE.RL 1998) will be used to determine the RPD. 

Accepbncc criteria for RPO are specified in Table 4-2 for each analyte of concern. These criteria will be 
used during the Data Quality Assessment (DQA) to verify the DQOs were achieved. 

The manufacturer's specifications will be used as the basis for specifying the precision of radiological 
field survey instruments. 

8.4.1.2 Accuracy 

Accuracy is a qu:mtitUive measure of the closeness ofan individual measurement (or the average of a 
number of measurements) to the true value. The Percent Recovery (¾R) method is specified in the DQOs 
for analytical performance. 

The calcu1ational tools specified in the IIASQARD, Volume 4, (DOE-RL 1998) will be used to determine 
the %R. 

Accepbnce criteria for ¾R ore specified in Table 4-2 for each analyte of concern. These criteria will be 
used during the DQA to verify that the DQOs were achieved. 

The manufacturer's specifications wilt be used as the basis for specifying the accuracy of radiological 
field survey instruments. 
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8.4. t .3 Representativeness 

Representativeness is a qualitative measure of the degree to which a sample, or collection of samples 
from the same media, appropriately reflect the media from which they were taken. Representativeness 
applies to solid and liquid samples. Factors that influence the representativeness of a sample include 
when, where, and how the sample was collected; how the sample was packaged, handled, and transported; 
the time duration between collection and analysis; and the homogeneity of the media from which the 
sample is taken. These factors arc considered in the sampling process design, described in Section 9.0 of 
this SAP, to assure the samples are representative. 

There are no acceptance criteria specified for representativeness in the DQOs. However, during the DQA 
process, represcnbtivencss will be assessed using the factors discussed above. 

8.4.2 Special Training Requlrcments/Ccrtifkatlon 

Training and certification requirements arc established in the Project Hanford Management Contract 
(PHMC) requirements document HNF-RD-11061, Training Requirements. These requirements arc 
implemented in accordance with Central Plateau Remediation Project Procedure CP-PRO-013, Employee 
Trai11i11g. In addition, the B Plant Construction Laydown Yard project site specific health and safety plan. 
work packages, pennits, and job hazards analysis fonns will provide additional training requirements. A 
B Plant Construction Laydown Yard D&D training mntrix will be prepared to summarize and reference 
the specific training requirements for all personnel for each phase of the project. 

8.4.3 Documentation and Records 

Documentation and records are controlled (i.e., specified, prepared, reviewed, approved, issued, used, 
revised, stored, protected, retrieved, dispositioned, etc.) in accordance ,vith Project Hanford Management 
System (PHMS) procedures. Documents are controlled in accordance with the requirements specified in 
HNF-RD-8310, Document Colltrol Program, which are implemented in accordance with HNf.PRO-589, 
Project 1/anford Ma11ageme11t System Documents. Records are controlled in accordance with the 
requirements specified in HNF-RD-210, Records Management Program, which arc implemented in 
accordance with HNF-PRO-10588, Records Management Process. 

8.5 MEASUREMENT/DATA ACQUISITION 

8.S.1 Sampling Process Design 

The sampling process design is presented in Section 9 .0 of this SAP. 

8.5.2 Sampling Methods Requirements 

A summary of the sampling methods is presented in Section 9.0 of this SAP. 'These sampling methods 
are implemented through approved project technical procedures and/or Job Control System (JCS) work 
packages. Technical procedures are controlled in accordance with HNF-PRO-589, Project llaeford 
Management System Documents, and JCS work packages arc controlled in accordance with HNF-12115, 
Work Manageme11t. 
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8.S.3 Sample Handling and Custody Requirements 

Samples are collected, labeled, packaged, shipped, stored, and dispositioned in accordance with approved 
project and nnalytical laboratory technical procedures and/or JCS work packages. These procedures and 
work packages ensure that samples arc collected, transferred, stored, and analyzed by authorized 
personnel; that sample integrity is maintained from collection through disposition; and that an nccurate 
record of handling and custody is maintained frorn collection through disposition. 

An unbroken chain of custody is established and d~cumented using the Central Plateau Chain of 
Custody/Sample Analysis Request (Form A-6003--6 l 8) or equivalent. All field sampling activities are 
documented in controlled field logbooks in accordance with project technical procedures. Logbook 
entries, as a minimum, record the names of those collecting samples, the date and time samples arc 
collected, the locations samples are collected, the sample identification numbers, the sample container 
type and size, and the description of the s:implc media. 

8.S.4 Analytical Methods Requ~rements 

The analytical methods (e.g., Gamrrui Energy Analysis and Liquid Scintillation) which are applicable to 
each analytc of interest arc specified in the DQOs. The specific analytical methods (e.g., EPA Method 
60108) used to satisfy the DQOs are identified in Table 4-2 of this SAP. These analytical methods are 

• conducted in accordance with approved laboratory procedures which are controlled in accordance with , 
the laboratory's Quality Assurance Plan. 

Two laboratories have been identified to provide analytical services: the Waste Sampling and 
Characterization Facility (WSCF) and the 222-S Laboratory. The WSCF Quality Assurance Plan is 
specified in HNF-SD-CP-QAPP-017, Waste Sampling and Characterization Facility Quality Assurance 
Plan and the 222-S Quality Assurance Plan is specified in HNF-SD-CP-QAPP-016, 221-S laboratory 
Quality Assurance Plan. These laboratory Quality Assurance Plans implement the applicable 
requirements of the HASQARD, Volume 4 (DOE-RL l 998). 

8.S.5 Quality Control Requirements 

The QC procedures must be followed in the field and laboratory to ensure that reliable data are obtained. 
When perfonning this field sampling effort, care shall be taken to prevent the cross-contamination of 
sampling equipment, sample bottles, and other equipment that could compromise sample integrity. 
Deviations shall be controlled and documented in accordance with Appendix A, B Plant Constn,ction 
Laydown Yard Sample logbook. 

Analytical laboratories implement the QC requirements specified in their Quality Assurance Plans. 
Qua\ity control of radiological surveys is implemented in accordance with ltNF-5173, PHMC 
Radiological Control Manual. 

8.5.6 Instrument/Equipment Testing, Inspection, and Maintenance Requirements 

All onsite environmental instruments and measuring equipment are tested, inspected, and maintained in 
accordance with the manufacturers' requirements and in accordance with approved project technical 
procedures and/or JCS work packages. The results of tests, inspections, and maintenance activities are 
documented in logbooks and/or JCS work packages. · 
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Analytical laborntory instruments and measuring equipment are tested. inspected, and maintained in 
accordance with the laboratories' Quality Assurance Plan. Daily response checks for radiological field 
survey instruments are performed in accordance with Fl[ procedures. 

8.5.7 Instrument Calibration and Frequency 

AU onsite environmental instruments and measuring equipment ore calibrated in accordance with IINF• 
PRO-490, Calibration Management Program, using approved project technical procedures and/or JCS 
work packages. The results of calibrations arc documented in logbooks and/or JCS work packages. 

Analytical laboratory instruments and measuring equipment are calibrated in accordance with the 
laboratories' Quality Assurance Plan. Calibration of radiological field survey instruments on the Hanford 
Site is performed under contract by Pacific Northwest National Laboratory (PNNL) on an annual basis, as 
specified in their program documentation. 

8.S.S lnspcctton/Acceptancc Requirements for Supplies and Consumables 
\ 

Supplies and consumables procured by FH, which are used in support of sampling and analysis activities, 
are procured in accordance with HNF•RD.}0320, Pl/MC Acquisition System Requirements and IINF• 
PRQ.268, Control of Purcl1ase,I/Acq11ired Items and Services. The procurement process ensures that 
purchased items and services comply with applicable procurement specifications. Supplies and 
consumables are checked and accepted by users prior to use. 

Supplies and consumables procured by the analytical laboratories arc procured, checked, and used in 
accordance with their Quality Assurance Plan. 

8.5.9 Data l\lanagcmcnt 

Data resulting from the implementation of the SAP will be managed and stored by the organization in 
accordance with IINF•RD-210, Records Ma11agement Program. 

Alt validated reports and supporting analytical data packages shall be subject to final technical review by 
qualified reviewers before submittal to regulatory agencies or inclusion in reports or technical 
memoranda, ot the direction of the project task kad. Electronic data access. when appropriate, shall be 
through computerized databases (i.e .• the Hanford Environmental Information System). Where electronic 
data are not available, hard copies will be provided in accordance with Section 9.6 of the J/a11ford 
Federal Facility Agreement and Co11sei1t Order (Tri;Party Agreement) (Ecology et ol. 1998). 

All validated reports and supporting analytical data packages will be retained and dispositioned in 
accordance with HNF-RD-210, Records Ma11ageme11t Program. The requirements oflINF-RD-210 are 
implemented in accordance ,vith HNF-PRO•l0588. Records .Ma11ageme11t Processes. 
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The Plateau Projects Quality Assurance organization may conduct surveillances in accordance with HNF­
PRO-9769, S11rveilla11ce Process to verify compli:1nce with the requirements outlined in this SAP, project 
procedures, and project JCS work packages. Deficiencies identified during surveillances ore addressed in 
accordance with HNF-PRO-052, Co"ective Action Ma11agement. 

Oversight activities in the analytical laboratories, including corrective action management, are conducted 
in accordance with the laboratories' Quality Assurance Plan. 

8.6.2 Reports to l\l:i.n:i.gcmcnt 

The Plateau Projects Quality Assurance organiz.ition reports the results of surveillances to responsible 
management in accordance with 1 tNF-PR0-9769. Sun:eiltance Process. The results of oversight 
activities at the analytical laboratories are reported to m:inagemcnt in accordance with the laboratories' 
Qua1ity Assurance Plan. 

8.7 DATA VALIDATION AND USABILITY 

8.7.t Data Review, Validation, and Verification Requirements 

Data verification and validation is performed on analytical data sets, primarily to confirm that sampling 
and chain•of-custody documentation is complete, sample numbers can be tied to the specific sampling 
location, samples were analyzed within the required holding times, and analyses met the data quality 
requirements specified in the field sampling plan, Section 9.0. 

8.7.2 Validation and Verification Methods 

All data verification and validation shat\ be performed in accordance with EPA QNG-8, Guidance on 
Environmental Data Verijicatio11 and Data Va/idatio,r (EPA 1996). A validation performed in a 
comparable manner to Level C, as dcscnocd in the identified procedures, will be performed on onsite 
laboratory analyses. This allows the review of all QC data, transcription error verification, and holding 
time review. This leveJ is the middle validation level and does not require review of raw data and 
recalculation of data. Should problems arise from the Level C review, the project reserves the option to 
review or recalculate. 

8.7.3 Reconciliation with Data Quality Objectives 

A data quality assessment (DQA) will be performed on the resulting analytical data in accordance with 
EPA QNG-9, Guidance for Data Quality Assessment: Practical Methods for Data Analysis (EPA 
1996a). The data quality assessment will determine if the data are the right type, quality, and quantity to 
support the intended use. The data evaluation for this project entails the following: 
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• Reviewing analytical data, including data packages and QA reports 
• Drawing conclusions from the data 
• Interpreting and communicating the test results. 

9.0 FIELD SAMPLING PLAN 

9.1 SAMPLING OBJECTIVES 
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The objective of the field sampling pl:in (FSP) is to cle:irly identify the s:impling and analysis activities, 
visual inspection, and radiological surveys needed to resolve the DRs identified in Table 5-t of the DQO. 
The FSP takes the sampling design proposed in Section 7.0 of this SAP and presents the parameters to 
identify sampling locations. Work packages will dictate the total number of samples to be collected, 
analyses to be performed, and sample bottle requirements. 

9.2 SAMPLING LOCATIONS 

The field sampling will be conducted in accordance with sampling procedures listed in Section 9.7. If an 
outside sampling organization (i.e., Sampling and Mobile Labs) is used to perfonn the sampling 
activities, field sampling activities will be conducted in accordance with that organizations' procedures. 
Exact sample locations will be confirmed with the D&D Characterization team members, sample 
personnel, and radiological control technician supervisors. Table 9. I describes the sample media and 
sample strategy. Work p:ickagcs will identify specific locations and sampling methods. If ALARA 
reasons or field conditions prevent the collection of samples, as identified in Table 9-1, any deviations 
sh:ill be documcnt~d in the field logbook (Appendix A) as they occur. 

Throughout the duration of the project, facility conditions will change and/or additional infonnation will 
become available, which may alter the initial characterization plans. Uncertainties, such as the use of 
sampling equipment and accessibility, are possible. Therefore, the key to success of this characterization 
effort lies with the ability to adjust efforts in the fidd to appropriately react to the uncertainties or 
changing conditions. 

9.2.l DOE and_ EPA Involvement with Specific Sample Events, Sampling Location. and Disposal 

The D&D activities in the B Plant Construction Lnydown Yard are planned in a sequence that proceeds 
from areas of relatively low risk to areas of higher risk. Individual work packages will be used for 
sequential scopes of work. Sampling and characterization hold points in these work packages will allow 
for appropriate decision making. 

When proposed sample locations have been identified. they will be incorporated into work packages 
identifying sample points, special sampling equipment, and sample onaJyte priorities ifthcre is not 
enough sample volume to run all analyses. Detection limits and precision and accuracy requirements 
would also be identified if they differ from those identified in Table 4-2. Sample work packages will be 
shared with DOE and EPA. 
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The primary disposal option, as identified in the action memorandum for the D Plant Construction 
Laydown Yard, for each waste stream is the ERDF. EPA approval is required for storage, treatment. or 
disposal of waste in locations other than the ERDF. 

9.3 LABO RA TORY ANALYSIS 

The COCs, analytical method, technique, required detection limit, and laboratory detection limits needed 
to support data for waste designation are summarized in Table 4-2. These analyses will support the 
identified waste streams, as well as anomalies found during demolition activities. The sample volumes arc 
separated into maximum volumes for full protocol analysis and minimum volumes for quick-turnaround 
data. Previous radiological survey activities at the B Plant Construction Laydown Yard, process 
knowledge, and ALARA infonnation indicate that under most circumstances, maximum volume 
collection m:iy not be achieved. Each sample location will be evaluated on a case-by-c:ise basis to 
determine if full protocol will be used or if minimum volume collection will be used for quick-turnaround 
data. 

9.4 ARCHIVE SAMPLES AND SPLITS 

Provided volume allows, a sufficient volume ofliquid and solid will be kept in an archive until data have 
been returned and have been found to meet criteria. The sample archived will be a subset of the 
homogenized material sent to the laboratory. The samples will be archived at the WSCF lab, contract lab, 
or on the project site until data validation. 

If requested by EPA, sample splits will be provided for data verification. 

9.5 RADIOLOGICAL SURVEYS 

9.5.1 Routine Radiological Surveys 

Routine radiological surveys will be conducted prior to any major equipment removal activities. The 
routine radiological surveys will consist of routine surveys of accessible surfaces of the waste media and 
will be conducted by project radiological control technicians (RCTs). Additional uniformly distributed 
and/or biased measurements may be taken at the discretion of the project radiological engineer or project 
characterization lead. Information obtained from the routine radiological surveys will be used to 
determine the extent of contamination in the area and to support worker health and safety during O&O 
activities. These surveys will be conducted in accordance with HNF-5713, PHMC Radiological Control 
M:muat (FH 2002) and HNF-IP•l277, D&D Radiation Protection Procedures. 

9.5.2 l\latcrlal Release Surveys for Reuse 

Salvageable materials that have no potential for volumetric contamination m:iy be surveyed for release. 
The material release surveys will involve routine radiation surveys of accessible surfaces of the waste 
materials and will be conducted by project RCTs in accordance ,vith appropriate procedures. 

Additional surveys for off site release will be conducted os needed in accordance with appropriate 
property release requirements (Table 6-3). 

29 



9.5.3 Soll and Slab Vlsuat and Radiologkal Surveys 

DOE/RL-2004-45, Rev. 0 
06/2004 

The intent of soil surveys is to Jocatc and remove radiologically contaminated soil from areas below those 
structures that arc currently posted as having radiological •contamination areas• underneath. In addition, 
visual surveys will be performed to locate any discolored soil which may indicate n spill or release of 
hazardous material. These actions will ensure that areas containing hazardous materials are either 
cleaned up ns part of the removal action, or posted with appropriate signage to allow for future remedial 
actions. These actions witl also allow the mobilization of materials and equipment into the area in 
support of the 224-B Facility removal action without disturbing those areas that sti\1 contain stabilized 
hazardous materials. 

After demolition of contaminated structures, the area immediately below the radiologically posted 
structures will be radiologically surveyed using standard hand survey instruments (i.e., GM). In the event 
contamination is encountered, the soil will be removed and packaged for disposal in the ERDF. 
Assuming contamination continues to be encountered, soil removal will only occur to a depth of 1 meter. 
If the radiological contamination continues to be detected, the area will be posted and entered into the 
WlDS datab:ise to ensure future remediation. Any contaminntion detected on building slabs will be fixed 
in place. The areas will be entered into the WIDS database. 

In addition to radiological surveys, the soil will be visually inspected to locate any discolored soil which 
may indicate a spill of hazardous materials, other than radiological contamination. In the event discolored 
soil is encountered, the soil will be sampled and analyzed. Depending on the outcome of the analytical 
data, the soil will be left in place or packaged and shipped to an appropriate facility for disposition. 
Discolored soil removal will only occur to a depth of 1 meter. If the discolored soil continues to be 
detected, the area will be posted and entered into the WIDS database to ensure future remediation. 

Visu:il surveys for discolored soil will not be limited to the areas under structure, but rather to the entire B 
Plant Construction Lnydown Yard project area. Radiological Control postings will be placed in those 
areas th:it contain fixed or stabilized radiological contamination. In addition, those areas that contain 
other hazardous materials may be posted as WIDS sites. 

9.6 SAMPLING PROCEDURES 

The sampling procedures to be implemented in the field shall be consistent with the procedures outlined 
in DOFJRL-96-68, Hanford Analytical Services Quality Assurance Rcquiremel1ls Document 
(l/ASQARD), Volume 2. The project will utilize the WSCF Sampling and Mobile Labs organization to 
perform the sample coUcction at the B Plant Construction Laydown Yard. Sampling and Mobile Labs 
will perform the sample collection activities in accordance with DTS-SSPM-001, Sampling Services 
Procedures Manual. 

9.7 . SAMPLE AND \\'ASTE MANAGEMENT 

Sample and waste management activities shall be performed in accordance wjth the following FH 
procedures: 

• CP-WMO-LL W-002, Packaging And Storage of Low Level Waste (UW) 

• CP-WMO-MW-003, Packaging And Storage of Low Level .Mited Waste (MW) 
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• CP-WMO-DW-004, Packaging and Storage of Dangerous Waste (DW) 
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• CP-WMO-NRW -005, Handling, Packaging and Storage of Non-Regulattd, Non-Radioactive Waste 
(NRW) 

• DTS-SSPM-001, Sampling Services Procedures Manual 

All waste (including unexpected waste) generated by sampling activities will be managed in accordance 
with HNF-21184, B Plant Construction Laydown Yartl \Va.rte Management Plan. Unused s:imples and 
associated laboratory waste for the nnalysis will be dispositioned in accordance with the laboratory . 
contract and agreements for return to the project Site. Pursuant to 40 CFR 300.440, EPA Project Manager 
approval is required before returning unused samples or waste from offsite labor.11ories. 

In addition, EPA Project Manager approval is required before shipping sample waste from Hanford onsite 
laboratories (e.g., 222-S Analytical Laboratories, or Waste Sampling and Characterization Facility 
(WSCF) back to the waste site of origination. Approval of this SAP constitutes the DOE Project 
Man:iger's approval of this action. 

9.7.1 _Waste Profiling 

Process knowledge obtained from previous char:icteriz~uion of the source facility was used to esublish the 
isotopic ratios contained in the waste matrices. That process knowledge combined with historical 
radiological survey results of the waste materials and survey results obtained during w:iste structure 
demolition/sizing operations will be used in conjunction with an appropriate engineering calculation to 
establish and bound the isotope-specific activities reflected in the waste profile. A small percentage of the 
waste matrices are expected to cont:iin low levels of dctecuble radioactivity (biotransport via fruit fly). 
while a smaller percenuge of the waste matrices (e.g. rodent feces. tumbleweeds. fruit flies. etc.) may 
contain significant levels of radioactivity. Since the waste contributing the highest pCi/g activity (which 
provides the upper bounding values for the waste profile) is a small percentage of the total waste matrix, 
the isotopic values for the actual waste shipments to the disposal facility are expected be a fraction of the 
profiled values, ns detennined by the project engineer (i.e., the shipment may be determined to be 
anywhere from 1-100% of the profiled limits). 

9.8 HEALTH AND SAFETY 

All field operations will be performed in accordance with FH health and s:ifety requirements outlined in 
CP-MD-019, Central Platca11 Remediation Project Safety and Ilea/ti, Policy. In addition, a work control 
package will be prepared that will funher control site operations. This work package will include an 
activity hazard analysis and CP-19640. Site-Specific 1/ealth and Safety Plan, 224-B and 224-T 
Decommissioning Project and wHI also reference applicable RWPs. 

The s:impling procedures and associated activities will take into consideration exposure reduction and 
contamination control techniques that will minimize the radiation exposure to the sampling team as 
required by HNF-PRO-1623, Radiological Work Planning Process. 

9.9 ANAMOLOUS WASTE MATERIALS 

Anomalous waste materials include any unplanned or unexpected material discovered during D&D 
operations that will require sampling and analysis to support disposition. The anomalous waste category 
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is provided to allow field decision making based on "as-found" conditions discovered during demolition. 
The Waste Man:igcment Organization will support the final determination of the sample analysis that is 
required on a case-by-case basis. The project will evaluate appropriate historical information, process 
knowledge, and existing analytical data to detcnnine ifadditional analytical information is needed to 
facilitate the appropriate disposal pathway. The project will work with RL and EPA to determine the best 
path forward for these materia\s. 

n e - . pees 1c e 1a amp m~. T bl 9 1 S 'fi M d' S r 
WS# Wa,te Stn:am Media S:arnollne l\ltlhod, AnaMkal Rcqulremtnh 

Bulk dcmohllon debris 
includes but is not 
limited to: 
• poured concrete 

• concrete block No s::impling required. Dcbris 
• shectroclr. will be managed as low level 
• wooden doors radioactive waste, per 

Bulk • non-asbestos radiological charactcriution data 

\ Demolition conlilining roofing found in B& W 1999 (Sec: Existing radiological data; 

Debris malc:rials Section 9.7.J). Dc:bris 1hat h:is Process knowlc:dgc• 
• machinery& not been located in a 

miscellaneous radiologically contaminated area 
equipment may be salvaged for reuse or 

• steel siding recycle. 

• lin roofing 
• steel (scrap, 

I-beams) 

Sarnplcs for asbestos containing 

Asbestos- MIERA asbestos 
material, if present, will be 

2 containing inspector will pcrfonn obtained in accordance with Asbestos fibers simplifh:d sampling scheme for 
material inspection friable surface materials (EPA 

198S) 

Incandescent No s:unphng required. Oulbs will 
J light bulbs Lead be m:maged as dangerous or Process knowledge• 

mixed waste. or recycled. 
No sampling required. Light 
ballasts will be managed as PCD Process knowledge• 

4 Fluorescent Internal light ballasts or non-PCB waste. Fluorescent 
light fixtures and nuorcsccnt tubes 1ight tubes will be man:iged as 

dangerous or mixed waste, or 
recycled. 
No samphng required. Lead 

s Electrical fuses Lead 
waste will be managed as Process knowledge• dangerous or mixed waste, or 
recycled. 

Thermostats and Mercury cont:iining No sampling required. Mercury 
6 Thermometers switches and waste will be man:iged as Process knowledge• 

thennost:its dani:icrous or mixed waste:. 
No samphng required. Waste 

7 Emergency Lead-11cid batteries, matrices will be managed as Process knowledge:• 
lights incandescent bulbs dangerous or mixed waste, or 

recycled. 
No sampling ,cquired. Tntium 

8 Exit signs Tritium 
containing exit signs will be Process knowledge• 

' managed as low level radioactive 
waste. 
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\\'S# Waste Strf:lm l\ltdla Samplln~ Methods 

Lubrication One representative sample per 

grease, oil, container or batch or the same 

hydraulic oils material from the same source. 

(includes door Waste lubricants will be m:inagcd 
9 actuators and oil Non:1qucous liquids per sample results. 

from 
miscellaneous Lubricants may be rcc)-cled if 

machinery) Shey meet the criteria listed in 
Tablc6-2. 

- Paint/coatings on Scr.1ping paint; minimum of one 
10 Paint exterior or m.itcriais ff representative s.imple from each 

observed IYTlC paint/cootin,:i. 

Flashlight No umpling required. Batteries 
II b.ittcrics Ni-Cd Oattcrics will be managed as mixed waste, 

or recycled. 
lfno process knowledge exists, 

12 Electrical N~ucous liquids one representative sample per 
transformers container or batch orthc same 

material from the same source. 
13 Step off pad ,oft PPE garments, 1'3gs, No sampling required. Soft waste 

w:tstc tape, plastic, gloves, will be managed as low level 
etc. radioactive w3Sle with the 

demolition debris. 
14 Discolored or Soil Rad,ological survey and visual 

stained Soil inspection of soil beneath each 
trailer or structure that is posted 
with a •contamination area under 
structure' sign. 

In addition, the remainder or 1hc 
D Plant Construction la)-down 
Yard will be visu:allysurveycd 
for discolored or stained soil. 

One representative sample per 
discolored area, if discovered. 

Structures with concrete 
foundations will also be surveyed 
and visually Inspected. If 
discovered, the cont:amination 
will be fixed in place. 

All ERA • Asbestos llozard Emtrgency Rtsponst Act of /936 
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Analvtkal Requirements 
PCOs, arsenic, barium, 
cadmium, chromium, Jc.id, 
mercury, TOX 

Spent oils that arc determined 
to be free or radiological 
contamination will be 
evaluated against the CCRC 
acceptance criteria to 
determine ir1hcy can be 
recycled. 
Arsenic, cadmium, chromium, 
b.irium. lead, mercury, 
selenium, silver, PCBs 

Pro«ss knowledge• 

PCOs 

Process knowledge• 

Radiological survey (for shose 
areas posted as radiologic:ally 
contaminated); RCRA metals, 
PCOs, and TOX for 1!!X 
discolored areas in the soil 
identified during visual 
inspection. 

• Proctu linowledgt lnc/11des, but Is not limited lo. infom,ation from Ala/trial Safdy Dato S1,uts, ptrsonntl inttrvlews, 
historical documents, ulsting data, etc. 
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F1dllno S1mnle I Sanmlln1 Date 

A11alv1l1 Rtt11l11 

Facility Sample# Sam11lln1 Date 

Analvils Rttulll 

Fadlity Sam11le Ill Sampll111 Date 

Analnls Rtt11l11 

B Plant Construction Laydown Yard Sample Logbook 

Sam11lrr Name Aealvtfal Lab Lab JD# Tyr,eor Sami,le 

Sam11lt Disoo1l1lo11 Commm11 

Sanmlu Name Anah11nl Lab Lab ID# Tn,e or Sample 

Sam11le Di11,c~1loa Commtnlt 

Sanmln- Name Aulvtfnl Lab Lab ID# n,,eor S1nmle 

Sample Dimosition Commt1111 

APPA-1 
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Date Analnls Rrtarned 

Date A111!vsl1 Rftllnied 

Dale Analvsl1 Rftllrnd 
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