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ABSTRACT

In 1992, the Record of Decision was issued for Operable Unit 2-12, the
Test Reactor Area (TRA) Perched Water System (PWS), at the Idaho
National Engineering Laboratory. The sclected remedy was no action with
groundwater monitoring and a three-year review of the monitoring program.
This plan outlines the activities and objectives for the selected remedy.
Monitoring activities have becen designed for the following objectives:
(a) verifying contaminant concentration trends in the Snake River Plain
Aquifer (SRPA) predicted by the computer model and (b) evaluating the
effect that discontinued discharge to the warm waste pond has on contaminant
concentrations in the SRPA and the deep PWS. Groundwater monitoring will
be conducted twice a year at a network of SRPA wells located in the vicinity
of TRA and quarterly for selected deep PWS wells. Samples collected from
these wells will be analyzed for specific contaminants of concern.

iil



CONTENTS

ABS T RACT ... e e il
ACRONYMS e e e s xi
1. INTRODUCTION .. i i i i ittt sttt enacae e 1
2. QUALITY ASSURANCE PROJECT PLAN . ... ... .. i, 2
2.1 Project Description ....... ... . it 2
211 OBJECUVES .. .o e et 2

2.1.2 SiteBackground ........ .. ... e e 2

2.1.3  Summary of Sampling and Analysis Tasks . .. .. ... . ... ... ... ... 8

2.2 Project Organization and Responsibilities . ... ... .. ... ... . oo .. 10

2.3 Quality Assurance Objectives for Measurement ............... ... ..o .. 12
2.3.1 Data Quality Objectives . . ... ...ttt i 12

232 Data Analytical Level ... ... ... ... ... ... ... ... .. 17

24  Sampling Procedures ... ... e 18

25 Sample Custody ... ... .. 18

2.6  Calibration Procedures . . . ... ... .. e 18
261  Field Instrument Calibration . ... .........oo'oeneneenenn... ... 19

2.6.2 Laboratory Instrument Calibration ......... ... ... ... ... ... ... 19

263  CalibrationRecords . ... ... . e 19

264 Calibration Failure . ... ... ... . . . e 19

27  Analytical Procedures ... ... e s 20

2.8  Data Reduction, Validation, and Reporting ............. ... .. ... .. ..... 20
281 Data Reduction ... ... ...ttt 20

282 DataReporting ... ... . e 20

283 Method Data Validation ......... ... .. . . i, 23

2.8.4 Data Quality Objective and Field Data Validation .................. 24

29 Internal Quality Control ... ... . . e e e e 24

2.10 System and Performance Audits ... . ... ... . 25



2.11  Preventative Maintenance .. ... ... ... e e 25

2.12 Data Assessment Procedures . ....... ... ... ... 25

2.12.1 Concentration Trends .. ........ . i, 25
2.12.2 Concentration Changes in the Deep Perched Water System from

Discontinued Discharge to the Warm Waste Pond .. ................ 36

2.13 Corrective ACHIONS . .. ..ottt it ittt e et e 36

2.13.1 Field Corrective ACHION . . ... ...ttt 37

2.13.2 Laboratory Corrective ACLION . ... ...ttt 37

2.14 Reporting Requirements and Decision Criteria . ......................... 37
2.14.1 Ciriteria for Determining Changes in Frequency, Wells, and Contaminants

of Concern . ... .. e e e 38

2.14.2 Critcria for Determining the Need to Resample ... ... ... ... .o 39

2.14.3 Criteria for Determining to Cease Monitoring . .. .................. 39

FIELD SAMPLING PLAN . ... e et e e 40

3.1 Site Background ... ... e e e 40

32  Sampling Objectives . . .. ... e 41

321 Sample LOCation . ...ttt e e 41

3.22 Monitoring Frequency .. ... ... .. 42

3.3 Sample Designation ... .. ... 42

34 Sampling Equipment and Procedures .. ...... ... .. ... ... .. ... ... ... 51

3.4.1 Field Decontamination Procedures . . . .. ......................... 51

3.42 Groundwater Sampling Procedures . ......... ... ... i 51

3.5 Sample Handling and Analysis . .......... .. ... ... ... ... . .. ... 52

3.5.1 Sample Containers and Preservation .................... ... ..... 54

3.5.2 Packaging, Labeling, and Shipping ... ...... ... .. ... .. . 54

353 Documentation . ..... ... ... 54

3.6 Waste Management ... ... ... e 55

3.6.1 Identification/Generation . ............ i 55

362 MiInIMIZatiOn .. ...ttt e e e e 55

363 Disposal .. ... 56



3.7 Schedule . ... .. e e e e 56
4, REFERENCES . ... i e i e e aas 57

Appendix A—Health and Safety Plan for the Post-Record of
Decision Monitoring Plan ... ... ... . L A-1

Appendix B—ERP-SOW-59 Statement of Work for Inorganic
Analyses Performed for the Environmental Restoration
Program at the Idaho National Engineering Laboratory ......................... B-1

Appendix C=ERP-SOW-33 Statement of Work for Radiological
Analyses Performed for the Environmental Restoration
Program at the Idaho National Engineering Laboratory
and Quality Assurance/Quality Control Program of the
Radiation Measurements Laboratory for Gamma
Spectroscopy and Direct Gross Alpha/Beta Counting .. ... ... .. ..o C-1

Appendix D—Environmental Restoration Department Program
Directive 5.7, “Chain-of-Custody Record” . . ... ... ... o oo D-1

Appendix E=Environmental Restoration Standard Operating
Procedure 11.3, “Chain-of-Custody, Samplc Handling,
and Packaging” ... ... ... E-1

Appendix F—Environmental Restoration Department Program
Directive 4.2, “Logbooks™ . . . . ... F-1

Appendix G—Environmental Restoration Standard Operating
Procedure 11.9, “Measurement of Ground Water Levels” . .. ... .. ... .. ... ... ... G-1

Appendix H—Environmental Restoration Standard Operating
Procedure 11.8, “Ground Water Sampling” ...... ... ... .. i H-1

Appendix I—Environmental Restoration Department Program
Directive 4.1, “Document Control” . ... .. .. . i i e I-1

Appendix J—Environmental Restoration Standard Operating
Procedure 11.5, “Field Decontamination of
Sampling Equipment™ .. ... ... J-1

Appendix K—Position Paper for the Disposition of
Groundwater Collected through ERP Characterization
Activities at TRA . ... i e e e K-1

Attachment 1—Resolution of Agency Comments on the Post Record of
Decision Monitoring Plan

vii



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

FIGURES

Map of the INEL and surrounding areas . ........... ... . 3
TRA waste disposal areas . ... ... ..ot e 5
Generalized cross section of the perched water zones beneath TRA ............... 6
Configuration of the deep perched groundwater at TRA on March 21, 1991 ......... 7
TRA perched water system post-ROD groundwater monitoring well network ... .. .... 9
Organization chart for post-ROD monitoring . . .......... oo, 11
Tolerance interval calculation for Well USGS-53 total chromium . ................. 27
Tolerance interval calculation for Well USGS-54 total chromium . ................. 27
Tolerance interval calculation for Well USGS-55 total chromium . ... .............. 28
Tolerance interval calculation for Well USGS-56 total chromium . ................. 28
Tolerance interval calculation for Well TRA-03 total chromium . .................. 29
Tolerance interval calculation for Weill TRA-04 total chromium . .................. 29
Tolerance interval calculation for USGS-58 total chromium . ..................... 30
Tolerance interval calculation for Well USGS-65 total chromium . ................. 30
Tolerance interval calculation for Well USGS-53 tritium ... ... .. ... .. ... 31
Tolerance interval calculation for Well USGS-54 tritium .. ........... ... ...... 31
Tolerance interval calculation for Well USGS-55 tritium .. ....... ... ... ... .. ..., 32
Tolerance interval calculation for Well USGS-56 tritium ... ... ..., 32
Tolerance interval calculation for Well TRA-03 tritium .. ... ... oot 33
Tolerance interval calculation for Well TRA-04 tritium ... ... ... ... oot 33
Tolerance interval calculation for Well USGS-65 total tritium .................... 34

Vit



Tolerance interval calculation for Well USGS-58 tritium . ....................... 34
Sampling and analysis plan table—chemical parameters . ... ...................... 47
TABLES

Analytical DQOs, sample analysis, and data validation requirements . . .............. 13
Target analyte list and detection limits for inorganics ........ ... ... ... . o at 21
Target analyte list and detection limits for alpha-emitting isotopes . ................ 21
Target analyte list and detection limits for beta-emitting isotopes . ................. 21
Target analyte list and detection limits by gamma spectrometry for gamma-emitting

T80 o 22
TRA PWS groundwater monitoring well network ... ... ..o oo 43
Purge volume calculations .. ... ... .. L L 53
Required sample containers and preservation techniques . .......... ... .. . ... 54



ACRONYMS
ARDC Administrative Records and Document Control

DQO data quality objective

EPA U. S. Environmental Protection Agency

ER&WM Environmental Restoration and Waste Management
ER Environmental Restoration

ERIS Environmental Restoration Information System
FTL field team leader

HRA health risk assessment

IEDMS Integrated Environmental Data Management System
INEL Idaho National Engineering Laboratory

%RSD  percent relative standard deviation
PARCC precision, accuracy, representativeness, completeness, and comparability
PM project manager

PWS Perched Water System

QPP Quality Program Plan

RI remedial investigation
ROD Record of Decision
RPD relative percent difference

SMO Sample Management Office
SOP standard operating procedure
SOwW statement of work

SRPA Snake River Plain Aquifer

TAL target analyte list

TL tolerance limit

TRA Test Reactor Area
USGS U.S. Geological Survey

WAG Waste Area Group

xi



Post-Record of Decision Monitoring Plan
for the Test Reactor Area Perched Water System
Operable Unit 2-12

1. INTRODUCTION

The final remedial investigation (RI) for the Test Reactor Area (TRA) Perched Water
System (PWS) at the Idaho National Engineering Laboratory (INEL) was finalized in June 1992
(Lewis et al. 1992). The TRA PWS is designated as Operable Unit 2-12 in Waste Area Group
(WAG) 2. The proposed plan, issued in June 1992, proposed no action with groundwater
monitoring and a three-year review as the preferred alternative for treatment of the PWS [EG&G
Idaho, Inc. (EG&G Idaho) 1992a]. The Record of Decision (ROD) for Operable Unit 2-12 was
issucd in December 1992 (EG&G Idaho 1992b). The sclected remedy was consistent with the
proposed plan, no action with groundwater monitoring and a three-year review of the monitoring
program.

This monitoring plan outlines the activities and objectives that support the groundwater
quality monitoring requircment of thc ROD. This plan has been prepared to fulfill the
requirecments stated in all applicable EG&G Idaho, Inc. Environmental Restoration & Waste
Management (ER&WM) program directives. Other requirements for this document are stated in
the Quality Program Plan (QPP) for Environmental Restoration (ER) [formerly the
Environmental Restoration Program}, QPP-149 (EG&G Idaho 1991).

This Post-ROD Monitoring Plan has been designed in accordance with ERD Program
Directive 5.2, “Preparation of Sampling and Analysis Plans” (EG&G Idaho 1993a). The
monitoring plan consists of two elements: a quality assurance project plan and a ficld sampling
plan. Section 2, the quality assurance project plan, is based on the 16 elements prescribed in the
U.S. Environmental Protection Agency (EPA) guidance (EPA 1983; EPA 1991). Secction 3 of the
monitoring plan is the field sampling plan and includes the site background, sampling objcctives,
sample location and frequency, sample designation, sampling equipment and procedures, sample
handling and analysis, and waste management. The format of Section 3 is consistent with EPA
guidance on preparing ficld sampling plans for remedial investigations and feasibility studies
(EPA 1988). The health and safety plan, appropriate ER standard operating procedures (SOPs),
and laboratory statements of work (SOWs) have been appended to this document.



2. QUALITY ASSURANCE PROJECT PLAN

2.1 Project Description

Because the no remedial action decision of the ROD will result in hazardous substances
remaining on-Site above health-based risk levels, post-ROD monitoring of the deep PWS at TRA
is required. A three-year review of the no action decision will be conducted by EPA and the
Idaho Department of Health and Welfare (referred to as “the Agencies”) to ensure that human
health and the environment are being protected by the no action response and that the
assumptions used for the no action decision are still valid. These assumptions, as stated in the
ROD, are as follows:

+  Groundwater monitoring will be conducted to verify that contaminant levels decline as

predicted by a numerical model. A monitoring program will be deveioped as a post-
ROD document.

»  Operations at TRA will continue at least through the year 2016, followed by a
minimum estimated 10-year decontamination and decommissioning period. Existing
institutional controls, which include land vse and property access restrictions, will
continue to be maintained during this period.

+  The existing warm waste pond, which is the major source of contamination in the
perched groundwater, will be replaced by a new lined pond in 1993. The RI assumed
that the existing warm waste pond would be removed after the new lined pond
becomes operational.

The data collected under this plan will support the three-year review. The data will be
reported to EPA and the State of Idaho through quarterly data transmittals and annuatl technical
memoranda (see Section 2.14).

2.1.1 Objectives

Post-ROD monitoring will observe the water quality of the deep PWS and Snake River
Plain Aquifer (SRPA) in the vicinity of TRA. As stated in the ROD, the objectives of
monitoring are to (a) verify the accuracy of contaminant of concern concentration trends in the
SRPA predicted by computer modeling and (b) evaluate the effect that discontinued discharge to
the warm waste pond has on contaminant of concern concentrations in the SRPA and the deep
PWS. All data generated will be available for use in the WAG 2 comprehensive RIL

2.1.2 Site Background

TRA is located in the southwestern portion of the INEL, north of the Big Lost River and
approximately 47 miles west of Idaho Falls (see Figure 1). The area houses high neutron flux
nuclear test reactors. Three major reactors have been built at TRA: the Materials Test Reactor,
the Enginecring Test Reactor, and the Advanced Test Reactor. Only the Advanced Test Reactor
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is operational today. More than 73 buildings and 56 structures have been constructed at TRA,
providing four major types of functional support: reactor, laboratory, office, and crafts.

The area around TRA is relatively flat with elevation variations not exceeding 38 ft.
Generally, the land surface gently slopes from the west-southwest corner to the east-northeast
corner. TRA is in an area measuring 1,900 by 1,700 ft and is surrounded by a double security
fence. The buildings and structures are located inside the fence. Located outside the fence are
parking areas, a helicopter landing pad, the sewage treatment plant, the Engineering Test Reactor
waste gas stack, the North Storage Area, and four unlined waste disposal ponds (see Figure 2).
Also located around the perimeter of TRA are unpaved roads, groundwater monitoring wells, and
numerous construction rubble piles created as facilities were built at TRA.

Wastewater discharged to unlined surface ponds at TRA percolates downward through the
surficial alluvium and the underlying basalt bedrock. A resulting shallow perched water zone has
formed at the interface between the surficial sediments and the underlying basalt. Further
downward movement of groundwater is again impeded by a low permeability layer of silt, clay, and
sand encountered at a depth of approximately 150 ft. The deep perched water zone occurs on
top of this low permeability interbed. Figure 3 shows the PWS under TRA. Figure 4 illustrates
the configuration of the deep perched groundwater at TRA. Various groundwater investigations
in the vicinity of TRA have been conducted since 1949 to characterize the gquality of the
groundwater. These investigations are summarized in the final RI report (Lewis et al. 1992).

The U. S. Geological Survey (USGS) began monitoring waste migration in the deep perched
groundwater zone at TRA in 1960. By 1986, the deep perched groundwater monitoring network
had expanded to 22 wells. Four USGS wells monitor the SRPA in the vicinity of the TRA.

Other wells used to monitor the SRPA include three test wells, the TRA disposal well, three wells
installed for RI purposes, and two of the four TRA production wells. Monitoring parameters in
the shallow and deep perched water zones and in the SRPA have included nitrate, chloride, pH,
specific conductivity, sodium, hexavalent chromium, total and dissolved chromium, chromium-51,
tritium, cobalt-60, cesium-137, and strontium-90.

Groundwater in the PWS was sampled in 1991 for a comprehensive water quality evaluation.
The data from this study were used for a health risk assessment (HRA) to evaluate potential risks
to human health and the environment, as discussed in the final RI report (Lewis et al. 1992).
The purpose of this sampling effort was to extend the scope of the USGS monitoring effort to
include additional groundwater quality parameters not routinely monitored by the USGS. Data
generated during this sampling effort were obtained from a total of 39 wells (6 shallow perched
wells, 22 deep perched wells, and 11 SRPA wells). The samples were collected to provide water
quality information and to assess the nature and extent of the chemical and radiological

contaminants in the perched water zones and the SRPA from past waste disposal practices at
TRA.

Groundwater samples collected from existing TRA monitoring and production wells were
analyzed for volatile organics, acrylonitrile, semivolatile organics, metals by atomic absorption and
inductively coupled plasma, hexavalent chromium, and radionuclides. In addition, groundwater
collected from these wells was analyzed for field parameters of specific conductivity, pH, and
tcmperature; taboratory analyses were performed for the water quality parameters of alkalinity,

4
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fluoride, total dissolved solids, nitrate, nitrite, phosphate, chloride, silica, and sulfate. The PWS
RI focused on using these data, in conjunction with the historical information, to identify
contaminants of concern, assess fate and transport of the contaminants of concern, and conduct
the bascline risk assessment. The contaminants of concern for the PWS are fluoride, chromium,
hexavalent chromium, cadmium, manganese, cobalt, arsenic, beryllium, lead, tritium, strontium-90,
cobalt-60, americium-241, and cesium-137. A summary of the site characterization efforts, the
contaminant of concern identification process, and site risks to human health and the environment
are documented in the final PWS RI report (Lewis et al. 1992).

2.1.3 Summary of Sampling and Analysis Tasks
The sampling and analysis tasks for the post-ROD monitoring program include groundwater
collection and analysis for the contaminants of concern identified in the final RI report (Lewis
et al. 1992). Water level measurements and field water quality testing (e.g., pH, conductivity, and
temperature) also will be performed.
2.1.3.1 Groundwater Sampling. Deep PWS samples will be collected quarterly for the
first year whilc SRPA groundwater samples will be collected semiannually. This frequency of
sampling and the wells to be sampled will be evaluated after one year of monitoring. The wells
that will be sampled are listed below (see Figure 5):
. Deep PWS
- PW-11
- PW-12
- USGS-53
- USGS-54
- USGS-55
- USGS-56
« SRPA
- TRA-7
- USGS-58
- USGS-65.
Section 3 discusses the rationale for selecting these wells for monitoring. Wells TRA-03 and
TRA-04 are production wells and are considered to represent hydrologically upgradient water
quality (i.e., SRPA water unaffected by perched water contamination). These wells will not be

sampled as part of the post-ROD monitoring program; however, chemical data from these wells

8




TRA-04 B |9 TRA-03

D Chemical Waste Pond

TRA
PW-12 4 USGS-56{e Q Sewage Pond
® USGS-55
PW-11
®

Warm Waste Pond

USGS-53 /. /.
USGS-54 W USGS-58

:% Cold Waste Pond

Yoy,
TRA-O7TW
UsGsS-65 0

Big Lost River

T 000 | e T —— 2

® Perched water well

M Snake River Plain Aquifer well

0 500 1000 2000 ft.
ey e ———

Figure 5. TRA perched water system post-ROD groundwater monitoring well network.



will be obtained from other programs at the same frequency that the SRPA wells are sampled,
and will be evaluated as necessary.

Field measurements of pH, temperature, and conductivity will be measured at each sample
site. Both filtered and unfiltered groundwater samples will be collected from the SRPA wells;
filtered groundwater samples will be collected in the deep PWS wells. The water samples will be
analyzed for the nonradiological contaminants of concern identified in the RI for OU 2-12 (Lewis
et al. 1992):

+  Arsenic

+  Beryllium

+  Cadmium

. Chromium {trivalent and hexavalent)

. Cobalt

. Lead

. Manganese.

Unfiltered samples from both the SRPA and deep PWS network wells will be analyzed for
the remaining contaminants of concern for the PWS RI:

. Fluoride

. Americium-241
. Strontium-90

e Cesium-137

+  Cobalt-60

. Tritium.

See Figure 23 for a summary of the network wells, frequency of sampling, and specific analysis.

2.2 Project Organization and Responsibilities

The organizational structure and reporting relationships are illustrated in Figure 6. All field
personnel will have received the required training before the start of field activities, including the
health and safety training required by the health and safety plan (Appendix A). Field team
leaders (FTLs) will report to the EG&G Idaho project manager (PM) and will coordinate onsite
activities with the job site supervisor.

10
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2.3 Quality Assurance Objectives for Measurement

The requirements established by the Quality Program Plan for the Environmental Restoration
Department, QPP-149 (EG&G Idaho 1991), address the quality for data collected in support of
environmental restoration activities. The data use categories that are applicable to the post-ROD
monitoring include performance assessment and monitoring during remedial action. The goal of
the post-ROD monitoring program is to produce data of known and documented quality at a
quality level appropriate for its intended use.

2.3.1 Data Quality Objectives

Data quality objectives (DQGOs) are defined as qualitative and quantitative statements that
specify the quality of data required to support a decision process (EPA 1987). The post-ROD
monitoring activity requires data of a known quality to assess the effectiveness of the no action
decision. The precision, accuracy, representativeness, completeness, and comparability (PARCC)
parameters are indicators of data quality. The PARCC parameter objectives have been developed
to support the end use of the post-ROD monitoring program data and are described in the
following sections in terms of field and laboratory objectives. The analytical levels required to
mect these objectives are described in Section 2.3.2 and are summarized in Table 1 along with the
analytical DQOs, sample analysis, and data validation requirements.

2.3.1.1 Precision. Precision is assessed by means of laboratory duplicate and field
replicate sample analysis, and measures the reproducibility of a measurement under a given set of
conditions. The closer the numerical values of the measurements, the more precise the overall
mecasurements. Precision will be stated in terms of the standard deviation for three or more
measurements or the percent difference for two measuréments (EG&G Idaho 1991).

Precision will be stated as the relative percent difference (RPD) for duplicate measurements
or percent relative standard deviation (% RSD) for three or more replicate measurements. The
standard deviation, s, is calculated from the variance, s, as

$2 = (x; - x)?
n -1
where
x, = the measurement of the i™ population unit
x = arithmetic mean of n measurements
n = number of samples.

12



Table 1. Analytical DQOs, sample analysis, and data validation requirements.

Data
Task Analytical validation Data
(management) Method level level uses® Precision® Accuracy Detection limit
Walcr level Electronic sensor 11 C PA,M NA = 0.01 ft 0.01 ft
Temperature Hydrolab Il C M NA * 0.15°C 0.01°C
Conductivity Hydrolab | C M NA *+ 1% of range® 4 digits
pH Hydrolab 1l C PA, M NA + pH unit® 0.01 units
Dissolved Hydrolab Il C M NA
oxygen
Metals ERP-SOW-59 1l B PA, M Per ERP-SOW-59 Per ERP-SOW-59  Per ERP-SOW-59
Gamma ERP-SOW-33 il PA, M Per ERP-SOW-33  Per ERP-SOW-33  Per ERP-SOW-33
spectroscopy®
Alpha ERP-SOW-33 11 B PA, M Per ERP-SOW-33  Per ERP-SOW-33  Per ERP-SOW-33
spectroscopy®
Tritium, ERP-SOW-33 11 B PA, M Per ERP-SOW-33  Per ERP-SOW-33  Per ERP-SOW-33
strontium-90°
a. M = monitoring during remedial action
PA = performance assessment.

b. NA

not applicable.

¢. Variation from calibration value.

d. Refer to Table 2 for targer and analyte list of inorganic compounds for water samples. Appendix B contains ERP-SOW-59.

e. Refer to Tabies 3, 4, and 5 for target analyte lists of radionuclides for water samples. Appendix C contans ERP-SOW-33.




The 9RSD is then

%RSD = 3 x 100
X

The standard deviation and %RSD are calculated for every replicate measurement or sample
analysis. For duplicate measurements, the precision expressed as RPD is calculated as

Cl 'Cz

RPD = - x 100
(C, + CHR

C, and C, are the two values obtained from the analysis of the duplicate samples. C, is the larger
of the two observed values. One field duplicate sample will be collected per sampling round. A
reproducibility goal of £20% is set for field precision.

2.3.1.1.1 Laboratory Precision—Laboratory precision will be within established
control limits for a particular method. Laboratory precision will be evaluated with laboratory
duplicates and spiked samples for inorganic and radiochemical analyses. Precision will be
calculated as RPD for duplicate measurements. Standard deviation (%RSD) calculations will be
used for the assessment of precision on three or more replicate measurements. Numeric precision

goals for laboratory measurements are provided in the ER Sample Management Office (SMO)
laboratory SOWs (Appendices B and C).

2.3.1.2 Accuracy. Accuracy is defined as the degree of agreement between the average
mcasurements for a parameter and the accepted reference or true value (EG&G Idaho 1991).
Accuracy is assessed by means of reference samples and percent recovery of matrix spikes.

2.3.1.2.1 Field Accuracy—Accuracy of the sample collection process is addressed, in a
qualitative scnse, by the representativeness of the sampling network design. However, because no
accepted reference or true value exists for contaminants being measured in the field, no
quantitative assessment can be made to determine whether a sample will yield results that
accurately reflect the true concentration of the contaminants in the groundwater. Cross-
contamination of the samples would yicld inaccurate results. The probability of cross-
contamination occurring can be estimated with field quality control sample results. Therefore,
one equipment rinsate to determine the thoroughness of cross-contamination control and one
field blank to measure background will be submitted for analysis for each sampling round.
Contaminants detected in the blanks will be assessed for impact on the accuracy of the analytical

results. The objective for the field program is to have no detectable levels of contaminants in the
blanks.

2.3.1.2.2 Laboratory Accuracy—Laboratory accuracy will be within established
control limits for a particular method. Laboratory accuracy is calculated by assessing the percent
recovery of matrix spike samples and the percent recovery of laboratory control samples.
Surrogate spike recoveries are also applicable for assessing the accuracy of the organic analyses.
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Laboratory accuracy will be used to help determine if the laboratory is in control and to assign
uncertainties to the data.

Accuracy expressed as percent recovery for a standard reference material (laboratory control
sample) is calculated as follows:

c
%R = _ T x 100
C

m

where
C, = measured concentration value obtained by analyzing the sample
C,, = reference concentration of the analyte in the standard.

For measurements where matrix spikes or surrogate spikes are used, the percent recovery is
calculated by

s -U

%R = x 100
3a
where
S = measured concentration in the spiked aliquot
U = measured concentration in the unspiked aliquot

C., actual concentration of the spike added.

Numeric accuracy goals for laboratory measurements are provided in the ER SMO
laboratory SOWs (Appendices B and C). The laboratory is also required by the laboratory SOW
to run a sufficient number and type of blanks to detect laboratory contamination.

2.3.1.2.3 Radiological Laboratory Precision and Accuracy—For radiological
analyses, uncertainties traditionally have not been broken down into precision and accuracy
components. Instead, the analyses have reported either a statistical uncertainty based on Poisson
statistics of radioactive emissions, or a total uncertainty, in which other error components are
combined with the statistical uncertainty by adding in quadrature. The statistical component is a
function of the number of counts in the instrumental peak response. Because the decay of
radioactive elements is subject to Poisson statistics, the statistical uncertainty is equal to the
square root of the number of counts in the peak (i.e., the characteristic energy for the specific
radionuclide). For gamma spectrometry, where peak-fitting programs are used to quantify the
pcak area, the statistical uncertainty is dependent on the peak-fitting routine. Other components
added may be uncertainties from the chemical procedure (efficiency or geometry uncertainties), or
may be added separately. Because of cascade summing effects of some gamma decays,
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uncertainties may be higher for samples containing more than one radionuclide or for samples not
in the exact gcometry used to calibrate the detector.

Results of radiological analyses are very dependent on the geometry and matrix of the
sample. If the actual geometry and matrix are not the same as those specified, both the detection
limits and the range of uncertainties may change in ways that can only be determined by an
experienced analyst. An experienced analyst should always be consulted for each individual
analysis to resolve these and other questions.

2.3.1.3 Representativeness. Representativeness expresses the degree to which sampie
data represent a characteristic of a population, parameter variations at a sampling point, or an
environmental condition. Representativeness is a qualitative parameter that is most concerned
with the proper design of the sampling program. The representativeness criterion is best satisfied
by making certain that sampling locations and methods are selected and documented properly and
that a sufficient number of samples are collected (EG&G Idaho 1991).

Wells in the vicinity of TRA were evaluated for inclusion in the monitoring well network for
the post-ROD monitoring activities. Existing well construction data and information regarding
historic well uses and contamination history were assessed for both deep PWS and SRPA wells.
These data were assessed to select appropriate wells to monitor groundwater levels and water
quality. The wells selected represent locations hydrologically upgradient of the deep PWS, within
the boundaries of the deep PWS, and hydrologically downgradient of the deep PWS. The
location map in Figure 5 shows the monitoring locations. The ficld sampling plan (Section 3)
details the rationale and purpose for the locations selected.

2.3.1.4 Completeness. Completeness is defined as a measure of the amount of valid data
obtained from a measurement system compared to the amount that was expected under a normal
condition (EG&G Idaho 1991). A set of data must be complete so that it can be used with
confidence in assessing the effectiveness of the no action decision (i.e., there must be enough
samples and valid data from analyses to make the assessment). An integral part of obtaining valid
data is to design the sampling network in a manner that provides the minimum data necessary for
monitoring and identifies critical samples.

2.3.1.4.1 Sampling Completeness—Sampling completeness for the monitoring
program will be assessed by comparing the number of samples collected to the number of samples
planned. Sampling completeness for the project will be determined by the following calculation:

% =V 100
N
where
V = number of samples obtained (data points)
N = total number of samples planned.
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The goal for completeness for the post-ROD monitoring program to provide enough
planned data to meet the project objectives. The overall completeness goal for all sampling
cfforts is 90%. This means that at least 90% of all samples requested in this document must be
collected. Sampling compicteness will be computed on an annual basis.

2.3.1.4.2 Analytical Completeness—Completeness of sample analyses will also be
examined. Analytical completeness is defined as the percentage of all requested sample analyses
that have been completed and are compliant with the method requirements (EG&G Idaho 1991).
It is reduced by the following factors: expiration of sample holding times; sample damage incurred
during handling, shipping, unpacking, or storage; and inability to validate laboratory data and
reanalyze the corresponding samples. These factors must be minimized in order to maximize
analytical completeness. Analytical completeness is computed using the following equation:

%
%C, = < x 100

a

where
V, = number of requested analyses completed and compliant with method requirements
N, = total number of requested analyses.

The overall analytical completeness goal of the program is 90%. Analytical completeness will be
calculated on an annual basis following the completion of all data validation and reduction.

2.3.1.5 Comparability. Comparability expresses the confidence with which one set of data
can be compared to another set of data. To assist in comparing data, all chemical analyses will be
accomplished using an EPA or equivalent method as prescribed through the laboratory SOWs.
All analytical results and {icld measurements will be reported in the concentration values and
units required for entry into the Environmental Restoration Information System (ERIS) data base
(EG&G Idaho 1991). For data from subsequent sampling at the same site or facility to be
compared, established monitoring wells have been selected for the post-ROD monitoring

activities. Comparability will be assessed by comparing the following information for each data
sct:

. Field collection methods

+  Field and laboratory quality assurance/quality control procedures

. Laboratory detection limits.
2.3.2 Data Analytical Level

QPP-149 (EG&G Idaho 1991) gives the data analytical level requirements for different data
uses. The data uses for the post-ROD monitoring are described as performance assessment and
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monitoring during remedial action. In accordance with QPP-149, performance assessment data
applications arc used to predict the migration of contaminants from the area including release,
movement along migration pathways, and residence within a secondary source. The performance
asscssment provides predictions of contaminant concentrations as a function of distance and
future time so that remedial alternatives can be evaluated. Monitoring during remedial action
uses data collected during the remediation (in this case the remediation is considered no
action) to evaluate the effectiveness of the action (EG&G Idaho 1991).

Analytical Level III is suggested in QPP-149 for both of the data uses described above.
Level III analytical data requires that analyses are performed at a permanent fixed laboratory
remote to the site of sampling operations. The analytical methods used are approved by EPA or
the American Society for Testing and Materials or equivalent. The methods do not necessarily
follow Contract Laboratory Program procedures. Uncertainty in-analytical results will be
quantified on a sample-set basis by using duplicates and matrix spikes (EG&G Idaho 1991).

2.4 Sampling Procedures

Section 3, the field sampling plan, details all aspects of the field program including sampling
procedures, frequency of monitoring, monitoring network design, sampling objectives, and
documentation requirements.

2.5 Sample Custody

Sample custody procedures will follow ER Program Directive 5.7, Chain of Custody
Record (Appendix D) and ERSOP 11.3, Chain-of-Custody, Sample Handling, and Packaging
(Appendix E), for samples going to an ER&WM-approved off-Site laboratory.

2.6 Calibration Procedures

Each piece of equipment will be identified in the field logbook so calibration and
maintenance can be tracked (see Appendix F). The equipment will have an individual calibration
log and will be calibrated or standardized before use or as part of the operational use. The
manufacturer’s recommended procedures and the procedures detailed in this section will be
followed.

Measuring and test equipment will be calibrated at prescribed intervals and/or before use.
Frequency will be based on the type of equipment, inherent stability, manufacturer’s
recommendations, intended use, and experience.

The instrument calibration data will be recorded in the field logbook as specified in Program

Directive 4.2 (Appendix F). Daily checks to verify instrument function using check sources also
will be entered into the field logbooks.
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2.6.1 Field Instrument Calibration

The hydrolab (or equivalent) and radiological measurement instrumentation will require
calibration and a field check before use. The electronic water elevation meter will be calibrated
as appropriate and operated in accordance with ERSOP 11.9 (Appendix G). Radiological
instrumentation will be maintained and calibrated in accordance with the EG&G Idaho
Radiological Control Manual (EG&G Idaho 1993b) and applicable SOPs. The portable ficld
radiation detection instrumentation will require daily verification of operability in addition to the
annual calibration that is traceable to the National Institute of Standards.

2.6.2 Laboratory instrument Calibration

Calibration procedures and protocols are documented for all analyses (radiological and
chemical) in the appropriate SOWs (Appendices B and C).

2.6.3 Calibration Records

Records will be maintained in the field logbook (see Appendix F) for each piece of
calibrated equipment used in the field to show that established calibration procedures have been
followed. Calibration records for the equipment controlled by the various laboratories, offices,
and groups will be maintained by the respective organizations during analysis. A copy of the
instrument calibration logs for field instruments will be provided to the FTL weekly to indicate
calibration status when the samples were collected. Any necessary deviations from the instrument
operating specifications will be documented, dated, and signed. At the end of the project, all
records will be forwarded to ER&WM Administrative Records and Document Control (ARDC)
for final archiving.

Calibration records applicable to the prescribed laboratory analytical methods are detailed in
the appropriate SOWs (Appendices B and C). All laboratory documentation, which includes
calibration records, is part of the data package deliverables and will be forwarded to ARDC and
the SMO for method validation (EG&G Idaho 1992c).

2.6.4 Caiilbration Failure

Field and laboratory equipment out of calibration will be recalibrated in accordance with the
requirements of this section and Section 2.13, Corrective Actions. The FTL will be notified
immediately by the operator when field test equipment is found to be out of calibration, damaged,
lost, or stolen. An evaluation will be made to ascertain the validity of a previous inspection of
test results and the acceptability of components inspected and/or tested since the last calibration
check. When it is necessary to ensure the acceptability of suspect items, the originally required
inspections and/or tests will be repeated using properly calibrated equipment. Suspect results
where a questionable device was used will be listed in a nonconformance report or deficiency
notice and forwarded to the ER&WM quality engineer with an information copy to the FTL.
Test equipment consistently found to be out of calibration will be repaired or replaced.
Inspection and test reports will include identification of the test equipment used to perform the
inspection or test.
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2.7 Analytical Procedures

The EG&G Idaho Radiological Control Manual gives procedures for analyzing the
radioactive smears taken on the field sampling equipment between sampling locations (EG&G
[daho 1993b). Procedures for collecting other ficld measurement data (e.g., pH, temperature, and
conductivity) are detailed in the specific SOP for that measurement.

Analytical procedures for laboratory analysis of groundwater samples will be provided and or
referenced in task order SOWSs prepared by the ER&WM SMO. The Task Order SOWs refer to
the EPA methods or laboratory SOPs applicable to the parameter being measured (i.e., organics,
metals, or radionuclides). These procedures will be performed by approved laboratories under
contract with the EG&G Idaho SMO and/or the Radiation Measurements Laboratory at the

INEL. The parameters to be analyzed are summarized, along with the required detection limits,
in Tables 2-5.

2.8 Data Reduction, Validation, and Reporting

Field and analytical laboratory procedures and results for the project must be fully
documented and contain sufficient quality control results, as discussed in Section 2.3 to allow

reviewers and end users to determine the quality of the data. The data reduction, reporting, and
validation requirements [ollow.

2.8.1 Data Reduction

Data reduction refers to computations and calculations performed on the data. This
includes computing summary statistics, standard errors, confidence limits, tests of hypotheses
rclative to the parameters, and model validation. Standard equations and statistically acceptable
procedures will be used. Section 2.12, Data Assessment Procedures, provides details of the
data analysis procedures 1o be used for the post-ROD program. When appropriate, as
determined by the type of analysis, data will be reported with statistically supported limits of
uncertainty to indicate limitations on the use of the data. All data, when reported, will be
rounded to the number of significant figures consistent with the confidence limits.

Laboratory data reduction is addressed in the laboratory contracts. All caiculations will
document sample preparation activities in a bound laboratory notebook, which will serve as the
primary record for subsequent data reduction. Final data reduction of analyses performed will be
the responsibility of the individual compiling the final report. Results from each data collection
activity will be reported in consistent units throughout each task. When applicable, as when

presenting data on contaminant concentrations, any applicable State or Federal regulatory limits
will be presented with the analytical data.

2.8.2 Data Reporting

Field measurements will be recorded in the ficld logbook. The field logbooks are archived
at ARDC, and will contain the following information (EG&G Idaho 1992c) where appropriate:
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Table 2. Target analyte list and detection limits for inorganics.

Chemical Abstract Service Detection limits in water®
number Compound (ug/L)
7440-38-2 Arsenic 10
7440-41-7 Beryllium 5
7440-43-9 Cadmium 2
7440-47-3 Chromium 10
7440-48-4 Cobalt 50
7782-41-4 Fluoride 5
7439-92-1 Lead 1
7439-96-5 Manganese 15

a. Detection limits are highly matrix dependent. The detection limits listed herein are the contract-
required detection limits under ERP-SOW-59 (Appendix B).

Table 3. Target analyte list and detection limits for alpha-emitting isotopes.

Detection limit*©
Isotope (pCi/L)
Americium-241 0.2

a. Based on 100 mL of water sample. If a smaller volume is analyzed, the detection limits may be
higher.

b. Isotope-specific analysis will be done if gross alpha/beta analysis of sample is >10 pCi/L.

¢. Source: ERP-SOW-33 (see Appendix C).

Table 4. Target analyte list and detection limits for beta-emitting isotopes.

Detection limit

Isotope (pCi/mL)
Strontium-90 1E-03
Tritium 4E-01
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Table 5. Target analyte list and detection limits by gamma spectrometry for gamma-emitting
isotopes.

Detection limit®?

Radionuclide (pCi/mL)
Cobalt-60 2E-02
Cesium-137 3E-G2

a. Limits furnished by the Radiation Measurements Laboratory.

b. If a smaller sample is analyzed, the detection limits may be higher.

+  Project title (TRA PWS Post-ROD Monitoring)

+  Operable Unit (2-12, Perched Water System)

. Date of sample collection

«  Date of sample analysis

+  Date of report and/or logbook entry

»  Type of analysis

s  Name, address. and telephone number of analyst

. Sample identification number(s)

+  Matrix of samples

e Instrument identification numbers

«  Calibration logbook reference.

Laboratory data reporting will follow the procedures and format specified in the SOW for
that laboratory (EG&G Idaho 1992¢). Results and quality control data for each analysis will be
transcribed onto anaiytical reporting forms specific to the particular analysis. These forms will be
provided in the analytical data package according to the SOW. All data will be checked for
accuracy and precision at the bench and instrument operator/analyst level and at the laboratory
manager level before the data package is submitted to EG&G Idaho. Laboratory reports will

include the following at a minimum (EG&G Idaho 1992c):

«  Project title (TRA PWS Post-ROD Monitoring)
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+  Operable Unit (2-12, Perched Water System)

. Name of report

»  Date of sample receipt at the laboratory

s Date of sample analysis

. Date report was prepared

«  Analysis performed

. Name, address, and telephone number of analyst
. Sample identification number(s)

. Matrix of samples.

The reporting requirements for Analytical Level 111 data are outlined in QPP-149 (EG&G Idaho
1991).

2.8.3 Method Data Validation

Data verification and method data validation, including uncertainty calculations, determine
whether a sample measurement, method, or piece of data is useful for a specified purpose. A
description of the method validation levels and supporting validation procedures are contained in
SOPs SMO-SOP-12.1.1, Levels of Mecthods Validation, SMO-SOP-12.1.2, Radiological Data
Validation,” and SMO-SOP-12.1.5, “Inorganic Data Validation.”

Data obtained from ficld measurements will be validated to Level C. Level C method
validation ensures that the data have been checked so that the value returned from the laboratory
or ficld instrument is the value that is input into the ERIS (i.e., transcription error checking).
These data will be checked for completeness, and any deficiencies will be resolved. The EG&G
Idaho PM is responsible for ensuring that these checks are completed.

All data obtained from the radiological and off-Site laboratories will be validated to Level B
by the ER&WM SMO or their designated subcontractor. Level B validation includes a check of
completeness and an assessment of adherence to requirements of the analytical method criteria.
Leve! B method data validation is appropriate for data that will be used for site characterization
activities.

In addition to the data package completeness check, data entry into the ERIS will be

verified.  All of the procedures used for the data entry and automated method data validation
steps performed by Integrated Environmental Data Management System personnel are described
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in EG&G Idaho Statistics, Reliability, and Assessment Unit internal operating procedures.” The
product of both Level C and Level B method data validation is an upload of results to the ERIS.
Additionally, a limitations and validation report is prepared for Level B method validation
(EG&G Idaho 1992b).

2.8.4 Data Quality Objective and Field Data Validation

The validation process for DQOs and field data is a comparison of analytical data and field
documentation. The information is obtained by investigating project specifications for data quality
and data quantity (Jenkins 1992). The DQOs for the post-ROD monitoring program are
delineated in Section 2.3. The DQO validation will focus on, but may not be limited to, the
following items:

»  Data completeness based on the specified requirements of the investigation.

+  The degree to which sample data accurately and precisely represent a characteristic of a
population. The information is obtained from the project definitions or the statistical
design of the sampling scheme. Some information may also be found in the limitations
and validation reports.

The EG&G Idaho PM or designee will validate that DQOs have been successfully fulfilled
using Reguirements and Guidance for Data Validation (Jenkins 1992) as a guide. The EG&G
Idaho PM or designee also will validate the field data according to the referenced guidance by
comparing the information in the monitoring plan with the data in the field logbook, chain-of-

custody data, and/or the data in the quality engineer’s monitoring surveillance report (Jenkins
1992).

2.9 Internal Quality Control

Internal quality control will be performed in accordance with QPP-149, Section 11 (EG&G
Idaho 1991). As discussed in QPP-149, quality control checks are one of the mechanisms to
monitor DQOs. The quality control checks provide a measure of the error or uncertainty
associated with the sampling and analysis effort. The checks prescribed in QPP-149 are document
review, field quality control samples, and laboratory quality control samples.

All documents will be reviewed in accordance with Program Directive 4.8, Internal and
Independent Review of Documents.  Laboratory quality control samples will be processed as
required by the laboratory SOW.

Field quality control samples required for this plan include equipment rinsate blanks, field
blanks, and ficld duplicates. A description of each is provided below. The frequency of collection
for all field quality control samples is one per sampling event. A sampling event is considered the
sampling of all network wells; nine wells make up the monitoring network. Field judgment by the

a. Unpublished report of EG&G Idaho, Inc., Idaho Falls, Idaho.
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FTL will be exercised in selecting the locations from which the field quality control sampies will
be collected for each event. The quality control samples are described below.

+  Equipment rinsate blanks are samples of the final analyte-free water rinse from the
equipment cleaning and are collected during a sampling event. The rinsates are
analyzed for the same analytes as the samples. One equipment rinsate blank will be
collected per sampling event.

. Field blanks are samples of analyte-free water that is used to determine if cross-
contamination is occurring because of field activities or sample containers. One field
blank will be collected per sampling event.

»  Field duplicates are water samples collected simultaneously from the same location.
One field duplicate will be collected per sampling event.

2.10 System and Performance Audits

The frequency of system and performance audits will be determined by the assigned quality
cngincer. The EG&G Idaho PM or FTL will notify the quality engineer of the start date of the
sampling activities at least two weeks in advance so the assessment can be scheduled and a
checklist can be prepared. All assessment activities will be performed in accordance with the
assessment requirements of QPP-149. Section 12 (EG&G Idaho 1991). All analytical support
laboratories must be ER&WM-approved.

2.11 Preventative Maintenance

All preventative maintenance will be performed according to the manufacturer’s operating
and maintenance manual or SOP for each piece of equipment used. All maintenance will be
recorded in the instrument calibration loghooks, as required by ER Program Directive 4.2,

Logbooks {Appendix F). Laboratories will provide for appropriate preventative maintenance
practices in their internal quality assurance documents.

2.12 Data Assessment Procedures

Data analysis techniques to support the project objectives include comparing post-ROD
monitoring concentrations with respect to the predicted future concentrations, evaluating
concentration trends with respect to calculated tolerance intervals, and evaluating observed
concentrations in response to discontinued discharge to the warm waste pond.

2.12.1 Concentration Trends

A statistical analysis was conducted to establish the baseline trends, if any, in chromium and
tritium and calculate tolerance limits for each well that had sufficient data. Tolerance limits will
be used to positively identify excursions (outliers) in the data collected during the post-ROD
monitoring program. The tolerance limits (TLs) for a normal distribution of measurements with
unknown mean and unknown standard deviation are computed using the equation below where &
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is determined such that the given limits contain a certain percentage of the measurements with a
specified degree or level of confidence.

= -+
TL x, * ks
where
Y .
Xp = — = mean concentration
n

k = normal distribution tolerance factor (can be found in a variety of statistical literature)

nTx-(Zx) .
s = ! __ = standard deviation
nin-1)

x, = sample concentration
n = total number of data points.

Figures 7 through 22 illustrate the results of these calculations. The statistical analysis was
limited to chromium and tritium in wells with a sufficient number of data points (i.e., greater than
five). The data set for other contaminants is presently too small (i.e., one-time sampling) to
conduct a comparative analysis. As the monitoring program is implemented, these analyses will be
performed for all of the contaminants of concern in all of the network wells. Data analysis will be
initiated after five data points are available (i.e., five sampling events).

For wells with a sufficient number of data points, concentration versus time plots for each
well were constructed as the initial step in the analysis. Following this step, a linear regression
analysis was performed and the upper and lower tolerance limits were calculated. Other types of
trend analyses (curvilinear regression, orthogonal polynomial regression, etc.) may be used for
future computations if deemed appropriate as new sample data is incorporated. The linear
regression trend model is defined by the following:

y=mx +b

where

n n n

"Exi)’f' Exi Eyi
_ i=] =] i=]
2
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Figure 7. Tolerance interval calculation for Well USGS-53 total chromium.
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Figure 8. Tolerance interval calculation for Well USGS-54 total chromium.
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Figure 16. Tolerance interval calculation for Well USGS-54 tritium.
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Figure 19. Tolerance interval calculation for Well TRA-03 tritium.
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Figure 20. Tolerance interval calculation for Well TRA-04 tritium.
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Figure 22. Tolerance interval calculation for Well USGS-58 tritium.
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b=y -mx,

n = total number of data points

fl

X, = time in days

y; = sample concentration

X, = mean time in days

Y, = Mean concentration.

The tolerance limits were calculated as described above such that 95% of the observed
concentrations fall within these limits with a 99% confidence level. Tolerance limits are used to
control the false identification of a trend change. As new samples are collected (i.e., quarterly for
deep PWS wells and semiannually for SRPA wells), the results will be compared to existing
tolerance limits to determine whether the sample represents an excursion (i.e., trend change).
The trend and tolerance limits will be recalculated annually, incorporating new data. It is
assumed that concentrations will usually fall within the tolerance limits. The concentrations will
be input to the database to develop the annual technical memorandum.

The expected near-term changes for the concentrations of the contaminants of concern in
the SRPA are summarized as follows (Lewis et al. 1992):

*  Americium-241 concentrations are expected to remain below detection

¢ Arsenic concentrations are expected to remain below detection

+  Beryllium concentrations arc expected to remain below detection

¢  Cadmium concentrations may increase and be followed by a rapid decline
*  Cesium-137 concentrations are expected to remain below detection

«  Chromium concentrations are expected to continue to decrease

»  Fluoride concentrations are expected to remain below detections

»  Lead concentrations are expected to remain below detection

e  Manganese concentrations are expected to remain below detection

*  Strontium-90 concentrations may increase and be followed by a decrease

+  Tritium concentrations are expected to continue to decrease.
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The expected changes are based on the fate and transport computer model predictions. The
predicted increases in the concentrations of cadmium, cobalt-60, and strontium-90 are uncertain
because of conservative model parameters used for the PWS RI fate and transport assessment.
As a result, the concentrations of these contaminants may not exhibit a measurable increase.
Additionally, the potential increase in cobalt-60 and strontium-90 concentrations predicted is
unlikely because of radioactive decay. Cobalt-60 has a half-life of approximately 5.2 years,
strontium-90 approximately 29 years (Lewis et al. 1992).

The results from the post-ROD monitoring will be qualitatively compared to the expected
changes listed above to verify that the contaminant trends observed are comparable to those
predicted. The tolerance limits calculated before and updated during the post-ROD monitoring
will aid in this comparison. An excursion is a value that falls outside the tolerance limit and
potentially triggers a contingency action. For the post-ROD monitoring program, a change in the
concentration trend, other than those anticipated by the computer model (listed above), will
require verification. For example, if a chromium result above the upper tolerance limit is
observed, this data point will require verification. Verification is required because chromium
concentrations are expected to decrease, not increase, in the near term. The excursion will first
be verified by review of raw analytical data. If an analytical or reporting error is not identified for
the concentration, the result will be verified pending the results from the next scheduled round of
sampling and analysis. At that time, the PMs or their designees from the regulatory agencies will
establish contingency actions (i.e., increased sampling and analysis frequency). The need for
verification of excursions (i.e., resampling) will be evaluated on a case-by-case basis. Resolution
of the problem will be documented, as appropriate, in a letter from the U.S. Department of
Energy to the Agencies or in PM meeting minutes, Contingency actions planned or implemented
and the outcome or conclusions drawn will be documented in the technical memorandum issued
annually (see Section 2.14).

As stated above, post-ROD concentrations falling within the tolerance limits will be assumed
to be usual and will require no contingency actions.

2.12.2 Concentration Changes in the Deep Perched Water System from Discontinued
Discharge to the Warm Waste Pond

The results from post-ROD monitoring will be analyzed to identify the impact on
contaminant of concern concentrations in the deep PWS after discharge is discontinued to the
warm waste pond. The expected impact is a decline in deep PWS concentrations for all
contaminants of concern because of the dilution effect from discharge to the cold waste pond.
The monitoring results will be compared to the baseline data to assess whether the expected
decreases in concentration are actually observed. The results will be assessed and verified, if
necessary, as described in Section 2.12.1.

2.13 Corrective Actions

The overall project direction will be established by the U.S. Department of Energy and
regulatory PMs or their designees. Corrective action will be initiated when the project objectives
are not met or when assessment of the data reveals questionable or unknown data quality. These
corrective actions may include, but are not limited to, modifications of the sampling procedure,
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sampling design, analytical techniques within EPA-approved guidelines, and data reporting
procedures. Field corrective action may be initiated by any individual on the project. If a
problem occurs that might jeopardize the integrity of the project, cause a quality assurance
objective to not be met, or impact data quality, the EG&G Idaho PM will be notified and
corrective measures will be decided and implemented with the responsible parties. The EG&G
Idaho PM will document the situation, the objective affected, the corrective action taken, and the
result of the action. Copies of the documentation will be provided to the quality engineer, the
ER manager, and ARDC. Corrective actions will be documented in the data transmittal package
submitted after each sampling event (see Section 2.14).

2.13.1 Fleld Corrective Action

The initial responsibility for monitoring the quality of field measurements lies with the field
personnel. The FTL is responsible for verifying that all quality assurance procedures are
followed. This requires the FTL to (a) assess the correctness of field methods and their ability to
meet quality assurance objectives, and (b) make a subjective assessment of the impact a procedure
change will have on field objectives and subsequent data quality. If a problem occurs that might
jeopardize the integrity of the project, cause a quality assurance objective to not be met, or
impact data quality, the FTL will immediately notify the project supervisor. The FTL will
document the situation, the field objectives affected, the corrective action taken, and the results
of that action. Copies of the documentation will be provided to the PM and the project quality
assurance officer.

Corrective action will be implemented when the project objectives are not met or when
conditions adverse to quality have been identified. Conditions adverse to quality will be promptly
identified and corrected as soon as possible. The cause and corrective actions to prevent
recurrence will be determined and documented for significant conditions adverse to quality.

2.13.2 Laboratory Corrective Action

The laboratory corrective action plan will be detailed in the laboratory quality assurance
program plan. The need for corrective action may come from several sources: equipment
malfunctions, failure of internal quality control checks, method blank contamination, failure of
performance or system assessments, or noncompliance with quality assurance requirements.

ER Program Directive 5.5, "Obtaining Laboratory Services,” ER Program Directive 5.8, “Control
of Nonconforming Analytical Data,” and QPP-149 (EG&G Idaho 1991) outline ER&WM
requirements for laboratory quality assurance/quality control and reporting requirements.

2.14 Reporting Requirements and Decision Criteria
A data transmittal package containing the following deliverables will be provided within 75
to 120 days after each sampling event in accordance with Section 19 of the FFA/CO. A sampling
event is considered the sampling of network wells in support of this plan.
«  Cover letter

«  Analytical data (diskette if possible)
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»  Water levels for wells sampled

«  Concentration versus time plots.

A technical memorandum will be prepared annually and the data will be formally evaluated.
Each report will include the following information as appropriate:

. Introduction

s A tabulation of the validated analytical results for the samples collected since the
previous technical memorandum

. Tabulated water level data

» A discussion of the results from the data assessment and evaluation as described in
Section 2.12 against the program objectives to include revised time-series plots,
regression analyses, and tolerance limit calculations

»  An evaluation of deep PWS concentrations in relation to discontinued discharge to the
warm waste pond

. The identification of excursions observed and verified according to Section 2.12, if any

e A description of contingency actions planned and/or implemented as a result of any
observed excursions, if appropriate

» A discussion of deviations, if any, from the monitoring plan
»  Summary.

The annual technical memorandum will be submitted to EPA and the State of Idaho within 30
working days after the receipt of validated analytical data from the final sampling round for that
reporting period. For the first year the last sampling round is April 1994.

The review of the monitoring results and data evaluations reported in each annual technical
memorandum will be used by the Agencies to determine whether modifications to the monitoring
program are necessary. Criteria for modification may result from contingency or corrective action
responses or a reevaluation of program data needs or uses. Decision types relate to determining
changes in frequency, wells to be monitored, and contaminants of concern; contingency actions in
response to excursions (i.e., when to resample); and when to stop monitoring. The criteria for
these decisions are discussed below.

2.14.1 Criteria for Determining Changes in Frequency, Wells, and Contaminants of
Concern

An evaluation will be made annually to determine if any changes should be made in regard
to the frequency of monitoring, the wells included in the network, and the contaminants of
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concern. The concentration of chromium and tritium will be used as indicators for determining
the wells to be monitored and the frequency of monitoring. Contaminants of concern will be
evaluated according to observed trends on an individual basis.

2.14.2 Criteria for Determining the Need to Resample

Resampling will take place immediately if sample integrity is lost. Resampling may also
occur if an excursion is observed in the data and the cause cannot be determined. This situation
will be evaluated on a case-by-case basis, taking into consideration the amount of time until the
next scheduled sampling event, and the excursions conformance to previous trends.

2.14.3 Criterla for Determining to Cease Monitoring

The decision to cease the post-ROD monitoring program will be based on contaminant
concentration trends with emphasis on when the contaminant concentration trends drop below
and remain below risk levels. Monitoring, as outlined in this plan, is anticipated to be conducted
at least through the WAG RI/FS. At that time, a decision will be made as to whether monitoring
should be broader in scope and possibly be superseded by a separate WAG plan.
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3. FIELD SAMPLING PLAN
3.1 Site Background

TRA is located in the southwestern portion of the INEL, north of the Big Lost River and
approximately 47 miles west of Idaho Falls. The facility houses high neutron flux nuclear test
reactors. More than 73 buildings and 56 structures have been constructed at TRA, providing four
major types of functional support: reactor, laboratory, office, and crafts. There are three
production wells at TRA in the northeast corner of the facility.

The subsurface movement of water and contaminants or advective transport at TRA follows
a general path. Initially, the wastewater is discharged into a variety of unlined surface ponds and
percolates into the shallow perched zone, flows downward to the deep PWS, and eventually flows
to the SRPA. The percolated wastewater has penetrated through the surficial alluvium and
underlying basalt bedrock.

The waste stream discharged to each disposal pond has a unique chemistry that can be
traced into the deep PWS. The chemical waste pond is used to dispose of wastewater that is high
in dissolved solids but with no radioactivity. Discharge water containing tritium and other
radionuclides, as well as hexavalent chromium, is disposed of in the warm waste pond. Discharge
to the warm waste pond is scheduled to cease in 1993 when the lined evaporation pond becomes
operational. The cold waste pond is used to discharge wastewater with no radioactive content but
with low to moderate dissolved salts. The sanitary waste pond is used to dispose of wastewater
with elevated nitrate concentrations and no radioactivity.

There are 27 monitoring wells within the deep PWS monitoring network that were sampled
during the site investigation and used for the final PWS RI (Lewis et al. 1992). The PWS RI
focused on using these data, in conjunction with the historical information, to identify
contaminants of concern, assess fate and transport of the contaminants of concern, and conduct
the baseline risk assessment. The contaminants of concern for the PWS are

e Americium-241

*  Arsenic

¢«  Beryllium

+  Cadmium

+  Cesium-137

e  Chromium (trivalent and hexavalent)

. Cobalt

. Cobalt-60



+  Fluoride

« Lead

*+  Manganese

«  Strontium-90
o Tritium.

A summary of the site characterization efforts, the contaminant of concern identification
process, and site risks to human health and the environment are documented in the final PWS RI
report (Lewis et al. 1992). The contaminants of concern are the analytes to be monitored under
the post-ROD monitoring program.

3.2 Sampling Objectives

Sampling will collect the data required to (a) verify the accuracy of contaminant of concern
concentration trends in the SRPA predicted by computer modeling and (b) evaluate the effect
that discontinued discharge to the warm waste pond has on contaminant of concern
concentrations in the SRPA and deep PWS. These objectives were delineated in the PWS ROD
issued in December 1992 (EG&G Idaho 1992b). The groundwater monitoring network,
frequency of monitoring, and analytical parameters have been designed and selected to achieve
these objectives.

A three-year review of the no action decision will be conducted by the Agencies to ensure
that human health and the environment are being protected by the no action response and that
the assumptions used for the no action decision are still valid. The data collected under this plan
will support the three year review.

The data collected under the post-ROD monitoring program will be transferred to ARDC
from the field logbooks and the laboratory analytical files twice a year. The sample coliection and
analytical methodology will be validated and transferred to the ERIS. A morc detailed
explanation of procedures can be found in the data management plan for ER (EG&G
Idaho 1992c). The PM will then qualify the data and subsequently incorporate it into various
reports. Data will be formally reported to EPA and the State of Idaho through a quarterly data
transmittal package after each sampling event and in the annual technical memorandum.

3.2.1 Sample Location

Wells in the vicinity of TRA were evaluated for inclusion in the monitoring well network for
the PWS post-ROD monitoring activities. Existing well construction data and information
regarding historic well uses and contamination history were assessed for both deep perched zone
wells and SRPA wells, These data were assessed to select appropriate wells to monitor water
quality in support of the PWS ROD.

41



The sample locations for this post-ROD monitoring effort are illustrated in Figure 5 in
Section 2. Six deep PWS wells and three SRPA monitoring wells were selected for inclusion in
the monitoring network. Two of the deep PWS wells, PW-11 and PW-12, were installed in 1990.
The other deep PWS wells, USGS-53, 54, 55, and 56, were installed in 1960. Discharge to the
warm waste pond is scheduled to discontinue in 1993 when the warm waste evaporation pond is
completed. Monitoring of these wells will aid in evaluating the effects of cessation of warm liquid
waste disposal to the subsurface.

The three SRPA wells selected for inclusion into the sampling network are TRA-07,
USGS-58, and USGS-65. TRA-03 and TRA-04, production wells that are used for both industrial
and drinking water purposes, are located upgradient of contamination in the SRPA beneath TRA
and will not be sampled as part of the post-ROD monitoring program. However, data from these
wells will be used to supplement the SRPA data set if increases in contaminant concentrations are
observed in the network wells.

Both TRA-07 and USGS-65 are located downgradient of the disposal ponds and are
screened in the upper portion of the SRPA. Historical data from USGS-65 was used to calibrate
the computer model and supports verification of the modeled contaminant of concern trends in
the SRPA. USGS-58 is located immediately adjacent to the warm waste pond.

The selected wells are outlined in Table 6, which summarizes the rationale for selection of
each well, the date drilled, and the depth of the screened interval(s). Also included are comments
regarding the integrity of the construction of the selected wells.

3.2.2 Monitoring Frequency

For the first year, the post-ROD monitoring program requires sampling twice a year for
SRPA wells and four times a year for deep PWS wells. After the first year, the frequency of
monitoring, wells being monitored (along with the number of wells), and contaminants of concern
will be reevaluated and modified as deemed necessary. In the reevaluation, the concentrations of
chromium and tritium will be used as indicators for determining the number of wells to be
monitored and the frequency of monitoring. Contaminants of concern will be evaluated on an
individual basis according to observed trends. The first reevaluation is tentatively scheduled for
June 1994.

3.3 Sample Designation

Unique identification numbers will be assigned for chemical analysis parameters for each
sampling event. The identification scheme will consist of four numbers and two letters. The first
four numbers will be randomly generated by the Integrated Environmental Data Management
System (IEDMS), and the last two characters will represent the sample analysis code. The
sampling designation scheme will continue through the entire monitoring period. Figure 23
depicts the sampling and analysis tables and provides a summary of the sample numbers, sample

type, location, and analyses for the post-ROD program. Quality control samples are also provided
in the tables.
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134

Table 6. TRA PWS groundwater monitoring well network.

Rationale for inclusion in monitoring
network®

Well construction
comments

Well

Hydrologic Date screen/  Screened

Well unit installed  open® interval

PW-11 Deep PWS 1990 Well 109-129
screen

PW-12 Deep PWS 1990 Well 108-128
screen

USGS-53 Deep PWS 1960 Open 75-80

The water level and water quality in this
well will monitor changes in the PWS in the
area of the warm waste pond after discharge
to the warm waste pond has stopped.

Water quality monitoring should
demonstrate whether dilution effects from
continued cold waste discharge are affecting
water quality in this area or if desorption of
contaminants from the warm waste pond
sediments {remediated or unremediated) is
occurring from natural infiltration.

Located near the western extent of the
perched water zone, in the direction of
water movement from the warm waste pond
based on water-level measurements in the
perched water zone (conducted in April
1988).

To monitor the effects of discontinued
discharge to the warm waste pond in the
immediate vicinity of the pond. The well is
located downgradient of the warm waste
pond and monitors perched water at
approximately 65 ft below land surface.

Variance from State
standards does not
compromise sample integrity.

Variance from State
standards does not
compromise sample integrity.

A seal is recommended to
upgrade the well construction
to State standards; however,
without the upgrade, water
quality sample integrity is
not compromised, and
comparability with the
historical data set is
maintained.



Table 6. (continued).

Well

Hydrologic
unit

Well
Date screen/
installed  open®

Screened
interval

Rationale for inclusion in monitoring
network®

Well construction
comments

USGS-54

USGS-55

USGS-56

TRA-07

Deep PWS

Deep PWS

Deep PWS

SRPA

1960 Open
1960 Open
1960 Open
1990 Well

screen

60-91

45-80

59-80

463493

To monitor the effects of discontinued
discharge to the warm waste pond in the
immediate vicinity of the pond. The weli is
located near the warm waste pond and
monitors perched water at approximately
70 ft below land surface.

To monitor the effects of discontinued
discharge to the warm waste pond in the
immediate vicinity of the pond. The well is
located near the warm waste pond and
monitors perched water in the basalt.

To monitor the effects of discontinued
discharge to the warm waste pond in the
immediate vicinity of the pond. The well is
located near the warm waste pond and
monitors perched water in the top 20 ft of
the basatt.

To monitor concentration trends in the
SRPA. The well is located along the
southwest extent of the perched water zone
and is intended 1o provide information on
the amount of contaminants entering the
SRPA to the wesL.

A seal is recommended 10
upgrade the well construction
1o State standards; however,
water quality sample integrity
is not compromised, and
comparability with the
historical data set is
maintained,

A seal is recommended 10
upgrade the well construction
to State standards; however,
water quality sample integrity
is not compromised, and
comparability with the
historical data set is
maintained.

A seal is recommended to
upgrade the well construction
to State standards; however,
water quality sample integrity
is not compromised, and
comparability with the
historical data set is
maintained.

Variance from State
standards does not
compromise sample integrity.



Table 6. (continued).

Screened
interval

Rationale for inclusion in monitoring
network®

Well construction
comments

Well
Hydrologic Date screen/
Well unit installed  open®
USGS-58 SRPA 1961 Open
USGS-65 SRPA 1960 Open
&
TRA-G3 SRPA 1957 Open

218-503

456-493

470497
518-592

To monitor the effects of discontinued
discharge to the warm waste pond on water
quality in the SRPA immediately below the
pond. The well is located adjacent to the
warm waste pond.

To monitor concentration trends in the
SRPA downgradient of the PWS. The well
is located downgradient of the disposal
ponds, monitors water quality in the upper
portion of the SRPA, and best represents
the undiluted effects of the PWS on the
SRPA.

To provide information on upgradient water
quality in the SRPA.

A seal is recommended to
upgrade the well construction
to State standards; however,
water quality sample integrity
is not compromised, and
comparability with the
historical data set is
maintained.

A seal is recommended 10
upgrade the well construction
to State standards; however,
water quality sample integrity
is not compromised, and
comparability with the
historical data set is
maintained.

None.



Table 6. (continued).

Well
Hydrologic Date screen/  Screened Rationale for inclusion in monitoring Well construction
Well unit installed  open® interval network® comments
TRA-04 SRPA 1963 Open 900-965 To provide information on upgradient water None.

quality in the SRPA.

a. Well screen or open in hydrologic unit being monitored.

b. Source: DOE 1993,
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Any descriptions for non-standard snaiysis types (not given in SAP Table &) should be entered undar “COMMENTS™ on the |ines beiow,

AT1: Chromium VI (Cr+é) - Unfiltered

AT2: Chromium V1 (Cr+6) - Filtered

AT fluoride

ATé: CLP Wetals (TAL) - (As/Be/Cd/CryCo/Pb/Rn)y - Flitered
ATS: CLP Metals (JAL) - (AasRe CrfCo, - infilitered
AT6: Gamma Spec (Cs-137/Co-80)

AT?: Gamma Screen

AFB: Tritium

ATO:  Strontium-$0

AT10: Alpha Spec (Americiuwm-241)

Figure 23. (continued).
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CONMENTS
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AT14:
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AT20:
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Figure 23. (continued).



Page 1 of 1

SAP dusber; Py -9 - SANPLING AND ANALTSIS PLAN TABLE FOR CHENICAL AND RADIOLOGICAL AMALYSIS a
:::o:#&l.&ﬁ! Revision: 1.0 Project: POST ROD MONITORING PLAN FOR TRA PERCMED WATER SVSVEN - O4 Project Raneger: P, J. PERNANN Form No: SAPYIR
SANPLE DESCRIFTION SANPLE LOCATION ENTER ANALYSIS TYPES (AT) AND QUANTIYY REQUESTED I
PPN Py [y [Yveeryen RO, p—— poe AT1 |ATZ [AT3 |AL& |ATS Ja1é {AT7 [A18 [a19 IHIIIMII ATIZJATIBIATL |ATIS |ATIS{AT AT (AT 18] AV IS M’ZB;
ACTIVITY TYPE |NEDIA TYPE] NETROD DATE AREA 1OCATION 10CATION [413] Rl | FUJuf | k| me [ RS ERB[RE| MM
0058 REG GROMD WMTER GRAS 04701794 | TRA usGs-33 PERCHED WELL N/A 1 1 1 1 1 1 1 1
05® REG GROUND WATER GRAR 04 /01/94 F TRA USGS- 54 PERCHED WELL LTL 1 1 t 1 1 1 t 1
0060 REG GROUMD WATER GRAR 04701794 | TRA USGS-5% PERCNED WELL N/A 1 1 1 t 1 t 1 1 -
0081 REG GROMD WATER GRAB D4/01 /94| TRA USGS-56 PERCRED WELL N/A 1 1 1 1 1 1 1 |
} 0042 REG  |GROUND WATER  |oaas 04701796 { TRA -1 PERCHED WELL n/A Voo tfa] o] 1 ]
j 0063 REG GROMD WATER GRAD 04 /017961 TRA Pu-12 PERCHED WELL N/A 1 1 1 1 1 t 1 1
: 0064 oC GROUND MATER [ 04/01/94 | 1RA . PERCHED WELL /A 1 1 1 1 1 ¥ 1 ]
: 0045 at WATER FBLK 04701796 | TRA of FIELD BLANK N/A 1 1 1 1 1 t t
0066 aC MATER RNST O&L/OV/PSITRA C|ac RINSATE NIR 1 1 1 ¥ 1 1 1
=S

Enter the appropriste analysis type code in the boxes between the double lines under "ENTER ANALYSIS TYPES™.
Enter the number of bottles in the single line boxes below the snalysis t
Any descriptions for non-standard sanatysis types (not given in SAP Table

AT3:  Fluoride

Y

for each sanpling sctivity.
should be entered under “COMMERTS® on the Lines below.

Refer to SAP Table 2, Sawpling And Analysis Plan Teble - Codes L Descriptions.

CONNERTS

ATB: Iritium

AT1: Chromium VI (Cr+8) - Unfiltered ATY1:
AT2: Chromium ¥ _{Cr+8) - Flitered AT12:

ATI3:
Al4:  CiP Metals {TAL) - (As/Be/Cd/Cr/Co/Pb/Mn) - Filtered A%
ATS: P Metals (TAL) - (As/BesCd/Cr/Co/Ph - unfiltered ATS:
ATé: Gamms Spec {Cs-137/Co-60) AT1é:
AT7:  Gowme Screen AUIT:

AT18:
AT9: Strontium-90 AT19:
AYV0:  Alpha Spec (Amerjcium-241) AT20:

Figure 23. (continued).



3.4 Sampling Equipment and Procedures

The following sections provide Site-specific considerations needed to implement the field
sampling plan. Health and safety considerations are provided in detail in Appendix A. The
following ER procedures have been included in this plan as appendices:

Program Directive 5.7 Chain-of-Custody Record Appendix D
ERSOP 11.3 Chain-of-Custody, Sample Handling, and Packaging Appendix E
Program Directive 4.2 Logbooks Appendix F
ERSOP 11.9 Measurement of Ground Water Levels Appendix G
ERSOP 11.8 Ground Water Sampling Appendix H
Program Directive 4.1 Document Control Appendix |

ERSOP 11.5 Field Decontamination of Sampling Equipment Appendix J.

3.4.1 Field Decontamination Procedures

Tap water will be run through the pumps for 1 minute to decontaminate the system.
Deionized water will then be run through the pump as a final rinse. All other sampling
equipment will be cleaned first with nonphosphorous soap, then rinsed with tap water followed by
deionized water. Decontamination solutions will be combined with purge water for disposal.
Equipment will be wiped dry with a paper wipe. The wipes will be surveyed for radioactivity
using hand-held instrumentation. All radioactivity measurements will be performed by a qualified
technician. If the wipes are determined to be clean, they will be disposed of as sanitary waste. If
the water or wipes are found to contain radiological contamination, the environmental engineer
and/or radiological engineer will be notified for disposal. Procedures and equipment release
criteria are specified in the EG&G Idaho Radiological Control Manual (EG&G Idaho 1993b).
The SOP for decontamination of sampling equipment is contained in Appendix J.

3.4.2 Groundwater Sampling Procedures

This section briefly summarizes some of the details not provided in ERSOP 11.8,
“Groundwater Sampling” (Appendix H). All results and field notes will be recorded in the
logbooks, which will be kept on file with ARDC. A logbook number will be included for easy
reference.

All wells will be purged before sample collection. The purged water will be stored in a
container suitable to handle the anticipated volume based on previous sampling events. A
minimum of three wellbore volumes (borehole diameter) of water, including the volume in the
sandpack, will be removed before sampling. If the well is pumped dry, samples will be collected
the following day, or as soon as the water has recovered adequately to fill the required sample
bottles. Purging will be performed using a portable Bennette pump® (or equivalent) for the deep

b. Mention of specific products and/or manufacturers in this document implies neither endorsement or
preference, nor disapproval by the U.S. Government, any of its agencies, or EG&G ldaho, Inc. of the use of
a specific product for any purpose.
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PWS wells. A Bennette pump is a gas-powered piston submersible pump. The system is operated
by compressed gas and driven by an air motor. The pump is self-priming, and the gas that drives
the pump does not contact the purged water. The pump is constructed of stainless steel and can
be decontaminated easily. The appropriate purge location of the pump is below the water level
and above the screen. Dedicated Grundfos submersible pumps for the existing USGS wells will
be used along with a dedicated turbine pump for the TRA production wells. Table 7 gives the
calculated purge volume required for removal of one wellbore volume.

During the purge operation, a Hydrolab-brand instrument or equivalent will be used to
measure the pH, temperature, specific conductance, and dissolved oxygen content of the water.
After three wellbores, including sandpack, are evacuated, and when three consecutive Hydrolab
readings are within the following limits, water quality samples will be cotlected:

. pH * 0.1 standard units
+«  Temperature = 0.5°C
s  Specific conductance + 10 pus/cm.

If the Hydrolab readings do not stabilize, a maximum of five wellbore volumes will be removed
before sampling.

All water sample containers will be field tested for gamma and wipe tested for any
removable radioactive contamination by the radiological control technician onsite. Any containers
showing signs of contamination will be thoroughly decontaminated and verified to be clean before
leaving the sampling location. In addition, the sample containers and handling equipment will be
checked for any potential cross contamination.

3.5 Sample Handling and Analysis

Sample bottles for liquid samples will be filled to approximately 90% of volume allowing for
some expansion except for those samples being delivered to the Radiation Measurements
Laboratory at TRA for a gamma screen analysis. These sample bottles will be filled as full as
possible. All samples requiring cooling will be cooled to 4°C. Samples to be analyzed for filtered
and unfiltered metals will be acidified to a pH <2 using 10% ultrapure nitric acid. Hexavalent
chromium samples will be unacidified. One 500-mL unfiltered sample will be collected to perform
fluoride analysis. Refer to Table 8 for a summary of the required sample containers and
preservation techniques.
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Table 7. Purge volume calculations.”

Sat
open
Well Waler Casing Sat. Bore- Bore- bore- Sat.
Land completion level Casing depth casing hole hole depth  Completion hole sandpack Sand- Well
Monitoring clev. depth’ depih diameter interval kmglhf diameter interval interval length length pack storage
well (fn msi)b (h bls)d (1t bis) (in.) (01 bls) (ft) (in.) (M bis) (N bis) (M) (i) porosity (gal}
PW-1t 491546 129.0 638 100 044 0.0 120 0-45 103-134 NA 260 03 43
4.0 0-129 260 9.9 45-135
36 135~1688
PW-12 4,923.0 1280 759 10.06 0-40 0.0 120 0-43 103-133 NA 26.0 03 43
4.0 0-128 260 929 43-133
36 133-141.5
TRA-7 4931.1 4930 474.0 100 0-46 0.0 12.0 046 455-501 NA 19.0 0.3 k3]
4.0 0-493 19.0 9.9 46-501
USGS-53 49225 800 62.7 6.0 0-25 0.0 6.0 0-90 15-80 NA NA NA n
4.0 25-90 173
USGS-54 4,921.6 81.75 66.1 6.0 0-60 00 6.0 0-91 60-91 249 NA NA 37
USGS-55 4,920.6 80.0 68.0 6.0 0-45 6.0 6.0 0-80 45-80 12.0 NA NA 18
USGS-56 4,921.5 80.0 62.7 6.0 0-59 0.0 6.0 0-80 59-80 17.3 NA NA 25
USGS-58 4,919.2 503.0 456.7 120 0-51 0.6 12.0 0-101 218-503 0.0 NA NA 68
8.0 0-101 0.9 8.0 101-218 0.0
6.0 0-218 0.0 6.0 218-503 46.3
USGS-65 49259 4980 464.1 6.0 0-325 0.0 12.0 0-60 456498 0.0 NA NA 29
4.0 0-456 0.0 10.0 60-325 0.0
6.0 325472 79
4.0 472-498 26.0

NA Not Applicable
Source: Mattick and Doornbas 1999; Doorsnbas et al. 1992,

Feet above mean sca level.

Bottom of completed interval.

Elevation estimaled from topographic map.

Water level elevation minus bottom of perforated interval.

a.
b.
c.
d. Feet below fand surface.
€.
f.
2

Top of sandpack minus botiom of perforated interval.




Table 8. Required sample containers and preservation techniques.

Sample volume Container

Sample type required type® Preservation
Alpha emitting 2L Plastic HNO,; to pH <2
radionuclides (Am-241)
Tritium 1L Plastic None required
Strontium-90 2L Plastic HNO, to pH <2
Gamma emitting 540 mL Plastic HNO, to pH <2
radionuclides (Cs-137,
Co-60)
Total metals (unfiltered) 1L HDPE HNO, to pH <2, 4°C
Dissolved metals (filtered) 1L HDPE HNO, to pH <2, 4°C
Hexavalent chromium 500 mL HDPE 4°C
(filtered)
Hexavalent chromium 500 mL HDPE 4°C
(unfiltered)
Fluoride 500 mL HDPE 4°C

a. HDPE = high-density polyethylene.

3.5.1 Sample Containers and Preservation
The required containers and preservation techniques are listed in Table 8.
3.5.2 Packaging, Labeling, and Shipping

To determine the appropriate shipping procedures, the Radiation Measurements Laboratory
at TRA will perform a gamma screen analysis on one sample per well. Samples will be packaged
and shipped according to all appropriate and relevant U.S. Department of Transportation
shipping requirements and ERSOP 11.3, *Chain-of-Custody, Sample Handling, and Packaging”
(Appendix E). This procedure covers the samples from the time they are acquired until they are
received at the destination laboratory.

3.5.3 Documentation
All documentation will be in accordance with ER Program Directive 4.1, “Document

Control” (Appendix I). A copy of the following documentation will be forwarded to ARDC upon
compietion of each sampling event:

.54



+  Chain-of-custody record. Samples for off-Site analysis must be labeled and handled
according to standard custody procedures to ensure the project objectives are met.
These procedures will be in accordance with ER Program Directive 5.7, “Chain-of-
Custody Record,” (Appendix D) and ERSOP 11.3, “Chain-of-Custody, Sample
Handling, and Packaging® (Appendix E).

»  Field logbooks. Field activitics must be recorded with indelible ink in the appropriate
field logbooks. Logbooks will be used in accordance with ER Program Directive 4.2,

“Logbooks® (Appendix F).

+  Field data. Field data and field measurements from the sampling will be reported to
Donna Kirchner, EG&G ldaho, Inc., Environmental Restoration, PO Box 1625, Idaho
Falls, ID 83415-3904, telephone (208) 526-9873.

+  Final data. A report incorporating the sample data will be issued to the PM upon
completion of data evaluation.

*  Training. Pre-job briefings and personnel training sessions will be documented in the
FTL’s logbook. Records of training will be reported to the employees safety training
representative and filed in individual training files.

3.6 Waste Management

Waste generation from the groundwater sampling is expected to include items such as
purged water and potentially contaminated equipment. Water removed from the deep PWS has
the potential to be radiologically contaminated and should be treated as such.

3.8.1 identification/Generation

Waste will be generated when equipment is decontaminated and purge water is developed
from the well sampling activities. Other potential contaminated waste forms include paper towels,
gloves, and other disposables. Decontamination will be conducted in accordance with
ERSOP 11.5 (Appendix J) with one exception: the isopropanol rinse has been eliminated
because of its inapplicability to the decontamination of equipment contaminated with the PWS
contaminants of concern.

3.6.2 Minimization

Waste minimization will involve a basic understanding of how to reduce the volume of
material generated. The amount of waste material generated will be minimal considering the

types of activities proposed.

Source reduction will involve prudent housekeeping in that the use of unnecessary
equipment will be minimized. Contamination of disposables also will be kept to a minimum.
Equipment decontamination rinsate will be mixed with the purged water. The disposables and
other potentially contaminated field equipment will be field screened and wipe tested according to
the EG&G Idaho Radiological Control Manual (EG&G Idaho 1993b).
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3.6.3 Disposal

3.6.3.1 Purge water. Purge water from groundwater sampling will be disposed of in the
warm waste system as soon as practicable after generation (see Appendix K, “Position Paper for
the Disposition of Groundwater Collected Through ERP Characterization Activities at TRA").
The purge water will be transported to the disposal area by a water truck used for radiologically
contaminated water, or another method deemed appropriate.

3.6.3.2 Decontamination Liquids. Water generated from equipment decontamination will
be combined with the purge water generated from the sampling effort for disposal.

3.7 Schedule

The post-ROD monitoring program will be implemented in 1993 after the monitoring plan is
finalized. The sampling events will be initiated in July and scheduled quarterly for the deep PWS
monitoring wells and semiannually for the SRPA wells.An annual technical memorandum
summarizing data since the last memorandum will be provided to EPA and the State of Idaho
within 30 working days after the receipt of validated analytical data from the final sampling round
for that reporting period (i.e., 105 to 150 days after the last sampling event). For the first year,
the last sampling round is April 1994.

The duration of the post-ROD monitoring program is contingent upon the observations
made throughout the monitoring period. As indicated under the comparative analysis discussion,
the interval calculations and plotting of the monitoring data will be updated after each sampling
event. Post-ROD monitoring program results will be available for a three-year review. This
review is approximately the half-way point in the anticipated monitoring period. The three-year
review will allow, if appropriate, a reevaluation of the monitoring program goal and the
observations being made.

The overall duration of the post-ROD monitoring anticipated at this time is through 1998.
At this time, the WAG 2 comprehensive RI will be nearing completion and the WAG 2
comprehensive ROD will be under development for signature in June 1999. At that time, an
assessment of the post-ROD monitoring program data can be used to either extend or terminate
monitoring related to the PWS. This decision is expected to be included in the WAG 2
comprehensive ROD.
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ABSTRACT

This health and safety plan (HSP) establishes the procedures
and requirements that will be used to minimize health and safety
risks to persons during the post-Record of Decision monitoring for
the Test Reactor Area Perched Water System (Operable Unit 2-12
of Waste Area Group 2). This HSP has been prepared to meet
the requirements of the Occupational Safety and Health
Administration, other regulatory agencies, and EG&G Idaho, Inc.
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Health and Safety Plan for the Post-Record of
Decision Monitoring Plan—Test Reactor Area Perched
Water System (Operable Unit 2-12)

1. INTRODUCTION

This health and safety plan (HSP) establishes the procedures and requirements that will be used
to minimize health and safety risks to persons working at the task site. This HSP meets the
requirements of the Occupational Safety and Health Administration (OSHA) standard, 29 Code of
Federal Regulations (CFR) 1910.120, "Hazardous Waste Operations and Emergency Response.” It
has been prepared in recognition of and is consistent with the [National Institute of Occupational
Safety and Health] NIOSH/OSHA/[U.S. Coast Guard] USCG/{U.S. Environmental Protection Agency]
EPA Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities (NIOSH
1985), the EG&G Idaho, Inc. (EG&G Idaho) Company Procedures Manual (EG&G Idaho 1993a),
the EG&G Idaho Safety Manual (EG&G Idaho 1993b), the EG&G Idaho Industrial Hygiene Manual
(EG&G Idaho 1993c), and the EG&G Idaho Radiological Control Manual (EG&G Idaho 1993d).

This HSP will govern all work conducted while implementing the Post Record of Decision
Monitoring Plan for the Test Reactor Area Perched Water System (EG&G Idaho 1993e). This HSP
applies to employees of EG&G Idaho, subcontractors to EG&G Idaho, and employees of other
companies or U.S. Department of Energy (DOE) laboratories. Persons not normally assigned to
work at the task site, such as representatives of DOE, the State of Idaho, OSHA, and EPA will be
considered to be "occasional site workers,” in accordance with OSHA 29 CFR 1910.120, and are
subject to the requirements of this HSP.

This HSP will be reviewed and revised by the health and safety officer (HSO) in collaboration
with the field team leader (FTL) and other health and safety professionals as necessary to ensure the
effectiveness and suitability of this HSP.

1.1 Site Description

The Idaho National Engineering Laboratory (INEL), formerly the National Reactor Testing
Station (NRTS), encompasses 890 miZ, and is located approximately 20 mi west of Idaho Falls, Idaho
(Figure 1). The United States Atomic Energy Commission, now DOE, established the NRTS in 1949
as a site for building and testing a variety of nuclear facilitics. The INEL also has been a storage
facility for transuranic (TRU) radionuclides and low-level radioactive waste since 1952. At present,
the INEL supports engineering and operations efforts of DOE and other Federal agencies in areas
of nuclear safety research, reactor development, reactor operations and training, nuclear defense
materials production, waste management technology development, and energy technology/conservation
programs. The DOE Idaho Operations Office (DOE-ID) has responsibility for the INEL, and
designates authority to operate the INEL to government contractors. The largest prime contractor
for DOE-ID at the INEL is EG&G Idaho, Inc., which provides maintenance and operation services
to the majority of INEL facilities. Other contractors who operate facilities at the INEL, but are not
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covered by this HSP, include Westinghouse Idaho Nuclear Company, Argonne National Laboratory,
Westinghouse Electric Corporation, and Babcock and Wilcox.

1.2 Task Site Description

TRA is located in the southwestern portion of the INEL, north of the Big Lost River and
approximately 47 mi west of Idaho Falls (see Figure 1). The area around TRA is flat with a gentle
slope to the west southwest corner and to the east northeast corner. TRA occupies an area that
measures 1,900 by 1,700 ft and is surrounded by a double security fence.

Wastewater discharge has occurred at several locations at TRA, including the warm waste pond,
cold waste pond, an injection well, and a chemical waste pond. Contaminants have percolated
downward through the surficial alluvium into the underlying basalt bedrock (Lewis and Sinton et al.,
1992). The ROD for the Perched Water System (PWS) was signed in October 1992 and mandated
that no remedial action is required; however, monitoring of the system is needed. This HSP covers
the monitoring activities during the post-ROD period. The groundwater samples taken to date have
indicated the presence of volatile organic compounds only slightly above the detection limits and
cadmium, chromium, and manganese above the Federal limits for groundwater in the PWS. Fluoride
and radionuclides (e.g., tritium and strontium-90) are also present in the PWS. The Snake River
Plain Aquifer (SRPA) groundwater sampling in this area has shown the presence of chromium and
tritium.

1.3 Scope of Work

Groundwater samples will be taken at a series of monitoring well locations surrounding and
within TRA. Groundwater elevations will be recorded as part of the field activity. The specific well
locations are identified in the field sampling plan (FSP) and are summarized below. The wells are
completed in the deep PWS and the SRPA.

SRPA Deep PWS
TRA-07 PW-11 USGS-54
U.S. Geological Survey (USGS)-58 PW-12 USGS-55
USGS-65 USGS-53 USGS-56

Figure 2 illustrates the general site locations for these wells. Sampling will be conducted as
specified in Environmental Restoration Standard Operating Procedures (ERSOPs) 11.8,
"Groundwater Sampling,” and 11.9, "Measurement of Groundwater Levels.," The details regarding
well purging techniques and sample container requirements are documented in these procedures.
Decontamination will be conducted in accordance with ERSOP 11.5, "Field Decontamination of
Sampling Equipment.”

Groundwater sampling involves collecting groundwater for geochemical and radionuclide
contaminant chemistry analysis. Before purging and sampling of the well, the static water level in the
well must be measured as specified in ERSOP 11.9. The water in the well is purged (usually three
to five times the calculated volume of water in the well) to obtain a representative sample. A bottom
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filling bailer or suitable sampling pump will be used to remove the stagnant water in the monitoring
wells and to obtain samples. The sampler will use gloves to transfer water samples to suitable
containers to prevent possible contact. Other protective equipment requirements will be covered in
a later section of this HSP. The sample containers will be labelled appropriately as specified in the
ERSOPs. Field equipment blanks and duplicates will also be taken as specified in the Post-ROD
Monitoring Plan (EG&G Idaho 1993e).



2. TASK SITE RESPONSIBILITIES

2.1 Task Site Personnel

The organizational structure for this task reflects the resources and expertise required to
perform the task, while minimizing risks to personal heaith and safety. Key personnel and lines of
responsibility and communication are shown on the organizational chart for the task (Figure 3). The
following sections outline responsibilities of key site personnel.

2.1.1 Environmental Restoration and Waste Management Department Manager

The Environmental Restoration and Waste Management (ER&WM) Department manager is
responsible for investigation and remediation activities performed by the department. This manager
provides technical coordination and interfaces with the DOE-ID Environmental Support Office. The
ER&WM manager

. Ensures that all activities are conducted in accordance with DOE, EPA, and State of Idaho
requirements and agreements

+  Monitors and approves program budgets and schedules
+  Ensures the availability of necessary personnel, equipment, subcontractors, and services

»  Provides direction for developing tasks, evaluating findings, developing conclusions and
recommendations, and producing reports.

The ER& WM Department manager has primary responsibility for the technical quality of all projects
and the safety of personnel.

2.1.2 Project Manager

The project manager ensures that all tasks conducted during the project are in compliance with
the EG&G Idaho Environmental Restoration management plans and all applicable OSHA, EPA,
DOE, U.S. Department of Transportation, and State of Idaho requirements. The project manager
is responsible for ensuring that tasks comply with the Quality Program Plan for the Environmental
Restoration Program (QPP-149) (EG&G Idaho 1991), Environmental Restoration program directives
(EG&G Idaho 1993f), and the Post-ROD Monitoring Plan (EG&G Idaho 1993e). The project
manager coordinates all ficld, laboratory, and modeling activities.

2.1.3 Field Team Leader

The FTL represents ER&WM at the task site and has the ultimate responsibility for the safe
and successful completion of the project. The FTL works with the facility manager to manage field
operations and execute the work plan. The FTL enforces site control and documents task site
activities. The FTL and facility manager conduct daily safety briefings at the start of the shift. All
health and safety issues at the task site must be brought to the attention of the FTL.
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If the FTL leaves the task site, an alternate individual will be appointed as the acting FTL.
Persons acting as FTL at the task site must meet all training requirements for the FTL, as outlined
in Section 3. The identity of the acting FTL will be conveyed to task site personnel and recorded
in the FTL logbook. The identity of the acting FTL also should be communicated to the facility
representative when appropriate.

2.1.4 Task Site Personnel

All task site personnel, including EG&G Idaho and subcontractor personnel, are responsible for
understanding and complying with requirements of this HSP. Task site personnel will be briefed by
the FTL at the start of each shift. Task site personnel should report potentially unsafe situations or
conditions to the FTL or HSO for corrective action. If unsafe conditions develop, task site personnel
are authorized to stop work and then notify the FTL or HSO of the unsafe condition.

2.1.5 Nonworkers

All persons who may be on the task site and who are not a part of the field team arc considered
nonworkers for the purposes of this project. Nonworkers will be considered occasional site workers
in accordance with 29 CFR 1910.120, and must meet minimum training requirements for "occasional
site workers” as described in the OSHA standard, and any additional task-specific training that is
specified in Section 4.

Nonworkers, including EG&G Idaho employees from other departments and representatives of
DOE or State or Federal regulatory agencies, may not proceed beyond the support zone without
receiving a safety briefing, wearing the appropriate protective equipment, and providing proof of
meeting the training requirements specified in Section 4 of this HSP. Nonworkers will be escorted
by a fully trained task site representative (the FTL or HSO, or a designated alternate), at all times
while on the site. Personnel will be considered to be "on site” when they are present within the
designated support zone or any other zone, as identified in Section 6.

2.1.6 Health and Safety Officer

The HSO is the person located at the task site who serves as the primary contact for health and
safety issues. The HSO advises the FTL on all aspects of health and safety, and is authorized to stop
work at the site if any operation threatens worker or public health or safety. The HSO has other
specific responsibilities as stated in other sections of this HSP. The HSO is supported by other health
and safety personnel at the task site (safety engineer, industrial hygienist, radiological control
technician, radiological engineer, and facility representative, as necessary). The HSO or alternate
HSO must be qualified to recognize and evaluate hazards, and must have the authority to take or
direct actions to ensure workers are protected. When sampling is conducted, an HSO or designee
thereof will be present to ensure that the necessary precautionary measures are taken.

If it is necessary for the HSO to leave the site, an alternate individual will be appointed by the
HSO to fulfill this role; the identity of the alternate HSO will be recorded in the FTL's logbook.



2.1.7 Industrial Hygienist

The industrial hygienist (IH} is the primary source of information regarding hazardous and toxic
agents at the task site. The IH will monitor the task site to determine worker exposures to hazardous
agents in accordance with the Company Procedures Manual (EG&G Idaho 1993a) and the Industrial
Hygiene Manual (EG&G Idaho 1993c). The IH also will recommend appropriate hazard controls for
protection of task site personnel, review the effectiveness of monitoring and personal protective
equipment (PPE) required in this HSP, and recommend changes as appropriate. Following an
evacuation, the TH will assist in determining whether conditions at the task site are safe for reentry.
Employees showing health effects resuiting from possible exposure to hazardous agents will be
referred to the Occupational Medical Program by the IH. The IH may have other duties at the task
site as specified in other sections of this HSP or in the EG&G Idaho implementing procedures and
policy and requirements manuals.

2.1.8 Safety Engineer

The safety engineer (SE) offers guidance on all safety issues arising at the task site, observes
site activity, advises the FTL on required safety equipment, and recommends solutions to safety issues
that arise at the task site. The SE, under the direction of the IH, also may perform air sampling to
evaluate the presence of combustible mixtures of gases and toxic or low-oxygen atmospheres. The
SE may have other duties at the task site as specified in other sections of this HSP or in the EG&G
Idaho implementing procedures and policy and requirements manuals.

2.1.9 Radiological Control Technician

The radiological controi technician (RCT) is the primary source of information and guidance
on radiological hazards. The RCT will be present at the task site during any task operations when
a radiological hazard to operations personnel may exist or is anticipated. Responsibilities of the RCT
include radiological surveying of the task site, equipment, and samples; providing guidance for
radiological decontamination of equipment and personnel; and accompanying the victim to the nearest
INEL medical facility (TRA-667) for evaluation if significant radiological contamination occurs.
These tasks will be performed in accordance with the Radiological Control Manual (EG&G Idaho
1993d). The RCT must notify the FTL of any radiological occurrence that must be reported as
directed by the Safety Manual, Section 3, Appendix II (EG&G Idaho 1993b). The RCT will have
other duties at the task site as specified in other sections of this HSP or in the EG&G Idaho
implementing procedures and policy and requirements manuals.

2.1.10 Radiological Engineer

The radiological engineer (RE) is the primary source of information and guidance for
radiological controls imposed on a task. The RE will make recommendations to minimize health and
safety risks of task operations personnel if a radiological hazard exists or occurs at the task site.
Responsibilities of the RE include performing radiation exposure estimates and as low as reasonably
achievable (ALARA) evaluations, identifying the type(s) of radiological monitoring equipment
necessary for the task, advising the FTL and RCT of changes in monitoring or PPE, and advising on
task site evacuation and reentry. Conduct of these tasks also will conform to the Radiological Control
Manual (EG&G Idaho 1993d).



2.1.11 Occupational Medical Program

The INEL Occupational Medical Program (OMP) provides medical surveillance for personnel
assigned as hazardous waste site workers in accordance with OSHA. OMP personnel are also
responsible for evaluation of personnel injured or exposed to hazardous materials at the task site.
See Section 4 for details of the medical surveillance program.

21,12 Facility Manager

The facility manager is responsible for managing all aspects of their assigned area, and must be
cognizant of work being conducted in the area.

2.1.13 Facility Representative

The facility representative serves as the area landlord representative, and is responsible for the
safety of personnel and the safe completion of all project activities conducted within the area.
Therefore, the facility representative will be kept informed of all activities performed in the area.
When applicable, the facility representative and FTL will agree upon a schedule for reporting task
progress and plans for work. The facility representative may serve as an advisor to task operations
personnel with regard to the area operations.

2.1.14 Environmental Engineer

The environmental engineer oversees, monitors, and advises EG&G Idaho organizations
performing field activities at the INEL. Responsibilities include ensuring compliance with DOE
orders, EPA regulations, and other regulations concerning the effects of activities on the
environment.

2.1.15 Quality Engineer

The quality engineer provides guidance on task site quality issues when requested. The quality
engineer observes task site activities and verifies that task operations comply with quality
requirements pertaining to these activities. The quality engineer identifies activities that do not

comply or have the potential to not comply with quality requirements and suggests corrective actions
for such activities.

2.2 Recordkeeping Requirements

2.2.1 Industrial Hygiene and Radiological Control Monitoring Records

If applicable, the TH will record air monitoring and personal sampling data on Form EG&G-737,
“Industrial Hygiene Monitoring Data Form." Additionaily, data will be entered into the IH System 80
data management system. Industrial hygiene monitoring data are treated as limited access information
and are maintained by the IH in accordance with Company Procedure 11.14 (EG&G Idaho 1993a).
The RCT keeps a logbook of all radiological monitoring, daily operational activities, and instrument
calibrations.
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2.2.2 Field Team Leader Logbook

The FTL will keep a record of daily task site events in the FTL logbook. Records will be
maintained as stated in Section 3.4.3 of the Post-ROD Monitoring Plan (EG&G Idaho 1993¢) and
Chapter 8, Section 3.1, "Calibration and Control" of the Radiological Control Manual (EG&G Idaho
1993d). The FTL is also responsible for maintaining an accurate record of all personnel (workers
and nonworkers) who are at the task site each day. This logbook must be obtained from
Administrative Records and Document Control (ARDC) and submitted to ARDC at the end of the
project.

2.2.3 Administrative Record and Document Control Office

ARDC is responsible for organizing and maintaining data and reports generated by ER&WM
field activities. ARDC maintains a supply of all controlled documents and provides a documented
checkout system for the control and release of controlled documents, reports, and records. Copies
of the Environmental Restoration management plan, and the Post-ROD Monitoring Plan (which
includes this HSP) are maintained in the project file by ARDC. All project records and logbooks,
except IH and RCT logbooks, will be forwarded to ARDC within 30 days after completion of the
task.

11




3. PERSONNEL TRAINING

All task site personnel will receive training as specified by OSHA 29 CFR 1910.120 and the
Company Procedures Manual, 1.11 (EG&G Idaho 1993a). Table 1 summarizes training requircments
for task site personnel. Specific training requirements for each worker will vary depending on the
hazards associated with the job assignment.

Proof of completion of all required training courses (including refresher training) must be
maintained on the site at all times. Form EG&G-2580, "Health and Safety Permit Card," is
acceptable proof of training. A copy of the certificate issued by the institution where the training
was received may be carried by task site personnel in lieu of Form EG&G-2580.

Before beginning work at the task site, a project safety orientation will be conducted by the
FTL. The orientation will consist of a compiete review of this HSP and any relevant attachments,
with time for discussion and questions. At this time, personnel training will be checked and verified
to be current and complete for all required training shown in Table 1. Upon completing the safety
orientation, personnel will sign the training acknowledgement form to indicate that they have received
and understand the HSP (see Section 10).

12



Table 1. Required training for task site personnel.

Sampling
Training FTL team HSO  Nonworkers

Task site orientation X X X X
Decontamination? X X X x®
Hazard communication® X X X X
Signs, tags, warning devices® X X X X
Emergency action plan for task site® X X X X
Hazardous waste operator® X X X

Hazardous waste operator—24 hours field X X

experience

Hazardous waste site supervisord X X

Hearing conservation X©
Radiation worker qualification X X X X¢
Medic First® X X

Respirator qualification and fit test X X!
Hazardous waste operator—occasional worker® X

a. Will be included in task site orientation.

b. Includes 24 hours of field experience.

c. As appropriate.

d. At least one person with OSHA supervisor training must be on-site at all times.
e. Two Medic First-qualified individuals must be present during site activities.

f. If entering areas requiring respirator use.

g Includes 24 hours of classroom instruction and 8 hours of on-the-job training.
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4. OCCUPATIONAL MEDICAL PROGRAM
AND MEDICAL SURVEILLANCE

Task site personnel will participate in the INEL OMP according to the requirements of OSHA
29 CFR 1910.120, which requires medical surveillance examinations before assignment, annually, and
after termination of hazardous waste duties. This includes employees who are or may be exposed to
hazardous substances at or above published exposure limits, without regard to respirator use for 30
or more days per year, as well as those who wear a respirator for 30 or more days per year.
Employees who must use a respirator in their job or who are required to take training to use a
respirator to perform their duties under this plan must be medically evaluated for respirator use at
least annually. Job-related information must be provided to the OMP for each hazardous material
worker by completing Form EG&G-735, "Industrial Hygiene Identification of an Employee for a
Medical Surveillance Program to OMP." This information must be submitted to the OMP before

work begins and as long as the employee is required to maintain hazardous waste/hazardous material
worker medical clearance.

The OMP is responsible for evaluating the physical ability of a worker to perform the task
assigned and providing medical clearance of the worker for the work to be performed. The OMP
may impose medical restrictions on the employee that may limit the amount of work performed.

Areas addressed by the OMP for hazardous waste site workers include

¢«  Current comprehensive medical examinations in an INEL medical facility for full-time
employees

+ Records and reports from employees’ private physicians, as required by the Site
occupational medical director

+  Medical evaluation by the OMP on return to work following an absence in excess of one
workweek (40 consecutive work hours) resulting from illness or injury

»  Medical evaluation when a supervisor questions the physical condition of an employee
¢ Medical evaluation when an employee questions their own physical condition.

The information provided on the forms and by employee examination are used to determine the
following for each employee:

e  Ability to perform relevant occupational tasks
+  Ability to work in protective equipment and heat stress environments
»  Ability to use respiratory protection

NOTE: If the OMP does not have sufficient information at the time of request for
clearance for respirator training, the employee’s supervisor will be notified and clearance

14



will be withheld until the needed information is provided and any additional examination
or testing is completed.

+  Need to be entered into additional specific medical surveillance examination programs.

Results of the following tests will be made available to the OMP when any abnormal radiological
exposure is noted or a radiological contamination incident occurs:

«  Whole body count (baseline, annual, and an actual or suspected radiological contamination
incident)

e  Bioassay (baseline, as required to assess internal radiation dose and an actual or suspected
radiological contamination incident).

4.1 Subcontract Personnel

Medical data from the worker’s private physician, collected pursuant to hazardous material
worker qualification of subcontract personnel, will be made available to the OMP upon request.
Also, subcontract personnel’s past radiation exposure histories must be submitted to the Operational
Dosimetry Unit of EG&G Idaho [Radiological Control Manual, Sections 3.6 and 3.10.2(k) (EG&G
Idaho 1993d)).

4.2 Injuries on the Task Site

It is the policy of the OMP to examine all workers, including subcontract personnel, if the
workers are injured on the job, if they are experiencing symptoms consistent with exposure to a
hazardous material, or if there is reason to believe that they have been exposed to toxic substances
or physical agents in excess of allowable limits.

In the event of a known or suspected injury or illness from exposure to a hazardous substance
or physical agent, the worker(s) will be transported to the nearest medical facility (TRA-667) for
evaluation, with as much information as possible regarding the suspected cause of injury or illness.
As much of the following information as is available will accompany the individual to the medical
facility:

»  Name, job title, work location, and supervisor’s name and phone number

»  Substances or physical agents exposed to, known or suspected; material safety data sheet,
if available

«  Date of employee’s first exposure to the substance or physical agent
) Locations, dates, and results of exposure monitoring

*  PPE in use during this task (for example, respirator and cartridge)

15



*  Number of days per month PPE has been in use

¢ Anticipated future exposure to the substance or agent.

Further medical evaluation will be in accordance with the symptoms, hazard involved, exposure
level, and specific medical surveillance requirements.

4.3 Substance-Specific Medical Surveillance

No substance-specific medical surveillance requirements apply to personnel working at the TRA
PWS and SRPA groundwater monitoring sites. Although the contaminants are known to cause
health effects in large concentrated doses, this section has been omitted based on the known
concentration of the contaminants at this time and in the foreseeable future.
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5. SAFE WORK PRACTICES

8.1 General Safe Work Practices

The following are general safe work practices that will be followed at the task site:

Do not wear contact lenses in designated eye-hazard areas unless they are essential to
correct a vision defect not correctable by prescription safety glasses. Additional restrictions
may apply in accordance with the Safety Manual, Section 16 (EG&G Idaho 1993b).

Do not eat, drink, chew gum or tobacco, smoke, or perform any other practice that
increases the probability of hand-to-mouth transfer and ingestion of hazardous or
radioactive materials within the work and radiation zones.

Report all broken skin or open wounds to the FTL. The OMP will determine if the
wound presents a significant risk of internal chemical or radiological exposure. The OMP
evaluation will consider whether the wound is to be bandaged and will determine the PPE
that will be worn. Personnel with unprotected wounds will not be permitted to enter
contamination areas, and they will not be permitted to handle contaminated or potentially
contaminated materials at the site.

Avoid direct contact with potentially contaminated substances. Do not walk through spills
or other areas of contamination. Avoid kneeling, leaning, or sitting on equipment or
ground that may be contaminated.

Be alert for dangerous situations, strong or irritating odors, airborne dusts or vapors, and
broken containers. Report all potentially dangerous situations to the FTL or HSO.

Prevent releases of hazardous materials, including those used at the task site. If a spill
occurs, contain it (if possible) and report it to the FTL (and facility representative, where
applicable). Steps must then be taken to clean up the spill in accordance with the
appropriate procedure, which may mean activating the emergency preparedness procedures
for the area. Guidelines for spill cleanup found in Appendix III of the Company
Procedures Manual, Section 11.6 (EG&G Idaho 1993a), may be useful. Appropriate spill
kits or other containment and absorbent materials will be maintained at the work site.

Avoid splashing during decontamination.

Keep all ignition sources at least 50 ft from explosive or flammable environments and use
nonsparking, explosion-proof equipment if advised to do so by a safety professional.

Be familiar with the physical characteristics of the task site, including, but not limited to
the following:

- Wind direction
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- Accessibility of fellow workers, equipment, and vehicles

- Communications at the task site and with other nearby facilities
- Areas of known or suspected contamination

- Major roads and means of access to and from the task site

- Nearest water sources and firefighting equipment

- Waming devices and alarms

- Capabilities and location of nearest emergency assistance.

»  Work in teams according to the "buddy system” (see Section 5.1.2 of this HSP) if you are
working in the exclusion zone.

e Proceed directly to a survey station upon leaving a radiological contamination zone. Care
should be taken not to touch the face, mouth, and eyes before a survey has been
performed.

5.1.1 As Low as Reasonably Achievable Principles

Personnel working at the task site must strive to keep radiation and hazardous material
exposures ALARA through the following practices:

. Adhere to all written radiological and material safety data sheet requirements and verbal
guidance

»  Be aware of personal radiation exposure history
e  Work within ALARA guidelines and make suggestions as needed
«  Minimize the production of all radiological and hazardous wastc

«  Minimize personal radiation or hazardous matcrial exposure with these basic protection
techniques:

- Time-Exposure is minimized as time is minimized
- Distance—Maintain 2 maximum distance from the radiation source
. Shielding—Use any solid material (such as lead, steel, or concrete) as a shield

- PPE=Use PPE that is appropriate for the job

18



- Limits—Radiation exposure limits are contained in the Radiological Control Manual,
Chapters 2 and 3 (EG&G Idaho 1993d).

5.1.2 The Buddy System

The buddy system will be used at the task site to ensure that each worker’s mental and physical
well-being is monitored during the course of the day. Task site personnel will be assigned a "buddy”
by the FTL to work with and regularly check on during the day. A record of the buddy assignments
will be maintained by the FTL and updated as necessary. Workers need to be able to see or hear
and effectively communicate with their buddy at all times when in the exclusion zone. Everyone
should watch for signs and symptoms of illness or injury in their assigned buddy.
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6. SITE CONTROL AND SECURITY

Based on the expected levels of contamination and work activity anticipated by each task,
work/radiation zones may be established if sampling locations are located in a radiation control area.
Entry into the work zone must be controlled through the appropriate use of barriers, signs, and other
measures and are described in detail in this section. Personnel not directly involved with the task at
hand will be excluded from entering work zones. Nonworkers, such as inspectors, will be admitted
to the task site provided they are on official business and have demonstrated compliance with the
training requirements in Section 3 of this HSP.

The following work zones will be set up as deemed necessary by the well location and
contaminant levels. Work zones will be required only if the sampling location is a radiation control
area. If sampling locations are not located in a radiation control area, the exclusion and support
zones will be used exclusively. External radiation control areas and radioactive contamination zones
are identified and posted at TRA. Barriers are used to help confine radiological hazards to a specific
area. Yellow and magenta ribbons, ropes, tags, and signs are used to keep unauthorized personnel
out of the area. External radiation control areas and radioactive contamination zones will be posted
in accordance with the Company Procedures Manual, Section 10.10 (EG&G Idaho 1993a), and the
Radiological Control Manual, Chapter 2 (EG&G Idaho 1993d). The need for continued segregation

of work zones will be evaluated periodically by the HSO during the performance of the sampling
activities.

6.1 Contamination Reduction Zone

The contamination reduction zone is a transition area that surrounds the exclusion zone, and
is located between the exclusion zone and the support zone. A designated portion of this zone,
called a decontamination corridor, will serve as a decontamination area for equipment and a PPE
removal area for task operations personnel. The contamination reduction zone may serve as a staging
arca for equipment and a temporary rest area for workers. Because of the potential for
contamination, PPE and sample packaging and preparation equipment should not be stored here.
Control of contaminated areas and removal of PPE when exiting contamination control zones shall

be performed in accordance with Chapter 4 of the Radiological Control Manual (EG&G Idaho
1993d).

6.2 Support Zone

The support zone is the area outside the contamination reduction zone (when work is being
performed in a radiation controlled area). If work is not being performed in a radiation controlled
area, the support zone will be adjacent to the exclusion zone. The support zone may contain the
equipment trailer, command post, vehicle parking, additional equipment staging, or any support
activity related to the task at hand.

Radiological control zones must be established or incorporated into the work zones as
appropriate for the levels of radiological contamination or radiation present. Task site areas with
radiological contamination in excess of the limits established in Chapter 4 of the Radiological Control
Manual (EG&G Idaho 1993d) will be posted or labeled as specified in Chapter 2 of the manual.
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Ingestion of hazardous substances is likely when workers do not practice good personal hygiene
habits. It is important to wash hands, face, and other exposed skin thoroughly after completion of
work and before smoking, eating, drinking, and chewing gum or tobacco. NO SMOKING,
CHEWING, EATING, OR DRINKING IS ALLOWED AT THE TASK SITE, except in an area that
is designated as an eating area. The designated eating area at the task site will be determined by the
HSO. The actual location will vary according to the daily activity and specific well location. The
contamination zones will be recognized to the fullest extent with contamination screening performed
before any break. The designated eating area will be verified "clean” on a daily basis by the HSO or
RCT. The designated eating area will be checked with radiological screening techniques using the
appropriate instrumentation as specified in the Company Procedures Manual (EG&G Idaho 1993a).

The RCT will be responsible for radiological monitoring in accordance with Chapter 2,
Section 3.8 and Chapter 4, Section 3.4 of the Radiological Control Manual (EG&G Idaho 1993d),
and Section 10 of the Company Procedures Manual (EG&G Idaho 1993a). All health physics
equipment will be source checked and calibrated in accordance with Chapter 8 of the Radiological
Control Manual (EG&G Idaho 1993d). The equipment will be maintained by the RCT according to
the manufacturer’s instructions. Survey equipment will be used to verify boundaries and work zones,

survey personnel and equipment before leaving the task site, and confirm that waste items are sent
to the appropriate disposal facility.

To evaluate exposure to ionizing radiation, all task site personnel will be required to wear a
thermoluminescent dosimeter (TLD) while at the task site. Personal sampling pumps (lapel monitors)
may also be worn by personnel at the request of the RCT to evaluate individual exposures. Guidance
for personne! dosimetry can be found in Chapter 2, Section 3.10 of the Radiological Control Manual
(EG&G Idaho 1993d).
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7. HAZARD EVALUATION

Personnel may be exposed to chemical and physical hazards while working at the task site.
Tables 2 and 3 contain information about the hazardous materials that are expected to be
encountered at the task site. The radiological and industrial hygiene hazard monitoring plans are
outlined later in this section.

7.1 Heat Stress

Workers may be required to work outdoors during summer months or wear protective clothing
that prevents the body from cooling. High body temperatures can result in physical discomfort, heat
exhaustion, or heat stroke. Personnel must inform the FTL or HSO if they experience any of the
signs and symptoms of heat stress or observe that their work buddy is experiencing these symptoms.

Company Procedures Manual, Section 11.10 (EG&G Idaho 1993a), discusses the hazards of heat
stress.

Monitoring for heat stress conditions will be performed by the IH according to Company
Procedure 11.10 (EG&G Idaho 1993a) and the Industrial Hygiene Manual, Section 20, "Temperature
Extremes” (EG&G Idaho 1993c). The IH will recommend work and/or rest schedules in accordance
with Company Procedure 11.10. Depending on the ambient weather conditions, work conditions, and
physical response of task operations personnel, the TH will inform the FTL of necessary adjustments
to the work and/or rest cycle. The IH may also make exception to the PPE requirements where heat
stress is likely in accordance with Chapter 4, Section 3.5.3 of the Radiological Control Manual
(EG&G Idaho 1993d). A supply of cool drinking water will be provided at the task site and
consumed only in the designated eating area.

Workers may be interviewed by the IH or HSO periodically to ensure that the controls are
effective and that excessive heat exposure is not occurring. Workers will be encouraged to monitor
their body signs and to take a break if symptoms of heat stress occur. The signs of heat exhaustion
are clammy skin, dizziness or nausea, fatigue, profuse sweating, skin color change, or vision problems.

Individuals showing any of the symptoms listed above will stop work, move to a shaded area to
rest, be given cool drinking water, and be monitored by a Medic First qualified person. If personnel
exhibiting symptoms of heat stress do not show signs of immediate recovery when removed to the rest
area, they will be transported to the dispensary for medical attention.

Heat stroke is an extremely serious condition that can result in death and should be treated as
such. An individual who stops sweating, or who shows symptoms of confusion, slurred speech, or any

Table 2. Task site activities and associated hazards.

Activity Hazards or hazardous agents
Deep PWS groundwater sampling Heavy metals, radionuclides
SRPA groundwater sampling Heavy metals, radionuclides
Groundwater elevation studies Heavy metals, radionuclides
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Table 3. Hazardous materials present in the TRA deep PWS and the SRPA®

Hazardous Exposure Hmit Symptoms of Target organs/ Carcinogen Levets of
material/CAS number (PEL/TLVREL) Routes of exposurc? overexposure’. systems (source)d Exposure®
Arsenic/ 02 mg/m> TWA Inh,Abs,Con,Ing DERM,RESPNS  Liver, kidncys, skin, lung, Yes S gl
7740-38-2 lym. sys.

Beryllium/ 0.0022 mglm3 Inh RESP Lung, skin, eyes, mucous mem. Yes 1 ug/l
7740-41-7
Cadmium/ 0.05 mgim> Inh,Ing RESP,NS Resp. sys., kidneys, blood No 3ugll
7740-43-9
Chromium/ 0.05 mg/m> Inh,Ing RESP Resp. Sys. No 90 ug/l.
7740-47-3
Cobalt/ 0.05 mg/m’ Inh,Ing,Abs RESP,DERM Resp. Sys., Yes 14 gl
7740-47-3
Lead/ 0.15 mg/m> Inh,Ing,Abs NS Gl tract, CNS, kidneys,blood, Yes 9 ugl
7439-92-1 gingival tissue
Manganese/ 5 n'.l'g,.'m3 Inh,Ing RESP NS Resp. Sys, CNS, blood, kidneys No 255 pgll.
7439965
Fluoride/ 2.5 mg/m> Inh,Ing.Abs RESP,NS, Eyes, Resp Sys No 200 pg/L
16984-48-8 DERM CNS, skeleton, kidneys, skin
Cobalt-60f 5,000 pCi/L8 Ing, Direct? Nonel GI Tract Yes 143 pCiL
Cesium-1378 3,000 pCi/L8 Ing, Direct? Nonel Whole body Yes 25.0 pCilL
Americium-241¢ 30 pCiL8 Ing, Direct! None! Bone surface, red bone marrow, liver Yes 25.0 pCilL
Strontium-90f 1,000 pCi/LE Ing, Direct! None! Bone surface, red bone marrow, GI tract Yes 319 pCilL
Tritium® 2 x 108 pCiL8 Ing Noncl Whole body : Yes 115 x 10°
pCilL

a, CNS = central nervous system

PEL. = permissible exposure limit

REL = recommended exposure limit

TLV = threshold limit value

(Inh) Inhalation; (Ing) Ingestion; (Abs) Skin absorption; (Con) Skin or eye contact

(NS) Dizziness/nausea/lightheaded; (DERM) Rashesfitching/redness; (RESP) Respiratory effects; (EYES) Tearingfirritation; (O) Other symptoms - must be specified.

If yes, identify agency and appropriate designation (ACGIH Al or A2; NIOSH; OSHA; IARC; NTP).

These concentrations represent environment groundwater concentrations (deep PWS mean concentrations). Airbore concentrations are not expected to exceed the exposure limit.
Radionuclides do not have CAS numbers

Derived concentration guides for the public (DOE 5400.5, Chapter iII)

Direct exposure minimal at expected concentrations and not further considered

No acute health effects expected at these concentrations.
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other evidence of change in level of consciousness, will be transported IMMEDIATELY to the
nearest medical facility for evaluation (for work outside the security fence at TRA, the Central
Facilities Area (CFA) dispensary; inside the security fence, the TRA dispensary).

7.2 Cold Stress

Exposure to low temperatures may be a factor if work is done in the winter months, or at any time
of year if the conditions are right. Relatively cool ambient temperatures and wet or windy conditions
increase the potential for cold injury to personnel. The Company Procedures Manual, Section 11.10
(EG&G Idaho 1993a), discusses the hazards of cold stress. The IH will monitor cold stress conditions
in accordance with Section 11.10 of the Company Procedures Manual (EG&G Idaho 1993a), and
Section 20 of the Industrial Hygiene Manual (EG&G Idaho 1993c).

7.3 Fire and Explosion Hazards

Fire and explosion hazards at the site are not expected other than those normally found while
driving a truck or performing field activities in the hot sun.

7.4 Handling Heavy Objects

Operations personnel may risk injury by lifting heavy objects. All operations personnel should be
cautioned against lifting heavy equipment and objects. Mechanical and hydraulic assists will be used
whenever possible to minimize lifting dangers.

7.5 Personal Protective Equipment

Wearing PPE will reduce a worker’s ability to move freely, see clearly, and hear directions and
noise that might indicate a hazard. Also, PPE can increase the risk of heat stress. Work activities
at the task site will be modified as necessary to ensure that personnel are able to work safely in the
PPE that is required. The PPE requirements at this time will not impair the worker’s ability to
perform the tasks proposed.

7.6 Decontamination

The chemical and radiological decontamination processes used to remove contaminants from tools,
equipment, and task site personnel can spread contamination and increase the risk of exposure if
decontamination activities are not performed according to procedures. Decontamination procedures
(ERSOP 11.5, "Field Decontamination of Sampling Equipment") must be followed, and appropriate
PPE must be used during decontamination activities. However, the use of isopropanol as prescribed
in ERSOP 11.5 has been eliminated.

24



7.7 Inclement Weather

In the event that adverse weather conditions develop that pose a threat to persons or property on
the task site, such as sustained strong winds (25 mph or greater), electrical storms, heavy
precipitation, or extreme heat or cold, the situation will be evaluated by the FTL with input from the
HSO, TH, SE, RCT, and other personnel, as appropriate. A decision to stop all work at the task site
will be made by the FTL with input from the HSO, IH, and RCT based on the hazards involved and
the situation. In some cases, work at the site may proceed, provided that workers are afforded
adequate, appropriate protection. At no time will individual heaith and safety be jeopardized to
continue work.

7.8 Other Task Site Hazards

Task site personnel should look for potential hazards and immediately inform the FTL or HSO of
the hazards so that action can be taken to correct the condition.

7.9 Radiological Hazards and ALARA Review

Radioactive contaminants known to be present include low levels of americium, cesium, cobalt,
strontium, and tritium. The actual concentrations (in pCi/L) were developed based on laboratory
analysis. Radiological instrumentation used in the field will have limited detection capabilities. In
order to detect personnel or equipment contamination, wipe samples will be required in addition to
the portable field survey techniques. The RCTs will follow the tasks outlined in the Radiological
Controls Manual (onsite specific radiological control) (EG&G Idaho 1993d). Table 4 shows the
radiological contaminants as summarized in the remedial investigation report for the TRA PWS
(Lewis and Sinton et al., 1992). The shallow PWS concentrations were significantly higher; however,
they are not considered to be part of this monitoring plan.

ALARA is a process to keep radiological doses as far below limits as reasonably achievable while

operating under the conservative assumption that any dose has some risk. An aggressive approach
must be used to keep radiation doses to the minimum amount practicable consistent with job and

Table 4. Radiological contaminants in the TRA PWS (in pCi/L).

Radionuclide concentrations in pCi/L

Deep PWS SRPA mean
Radioisotope mean concentration concentration Background
Cobalt-60 143 10.0 10.0
Cesium-137 25.0 25.0 250
Americium-241 25.0 25.0 25.0
Strontium-90 31.9 1.9E-03 8.17E-03
Tritium 1.15E+05 1.3E+05 1.6E-02




program needs and associated costs. All radiological exposures must be maintained as far below the
DOE limits as social, technical, economic, practical, and policy considerations permit. An ALARA
review and evaluation in accordance with Chapter 2 and Appendix 2A of the Radiological Control
Manual (EG&G 1993d) will be conducted when any of the following are true:

» The total estimated dose to accomplish the job is 0.5 person-rem or greater
¢ The individual dose is expected to be 0.1 rem/day or greater
+ The work is to be accomplished in a high (>100 mrem/hr) radiation field

»  Zone III contamination levels are involved (this may be at the beginning or anticipated as the
work progresses)

» A radioactive system reading greater than 5 mrem/hr at near contact or with potential to
exceed Zone Il contamination levels is to be breached

»  Work evolutions may cause uncontrolled airborne contamination levels to exceed the derived
air concentrations.

Questions concerning whether a project requires an ALARA review and evaluation shouid be
directed to a radiological engineer. The ALARA review and evaluation must engineer and ensure
compliance with employees’ or subcontractors’ ALARA goals. Names of subcontractor employees
that work on ER&WM projects at the INEL where a radiological exposure hazard exists must be
forwarded to the RE to ensure compliance with ALARA goals and the Radiological Control Manual
(EG&G Idaho 199348).

7.10 Hazard Monitoring

Personnel may be exposed to hazardous materials or hazardous physical agents, as noted previously.
The time duration of the groundwater sampling and elevation tasks is expected to be short term (i.c.,
less than a day per well location).

All industrial hygiene equipment will be maintained by the TH in accordance with the
manufacturer’s recommendations. Instruments will be calibrated before and after use, or according
to the schedule outlined in the Company Procedures Manual, Section 11.4, "Calibration of Industrial
Hygiene Instruments” (EG&G Idaho 1993a). Contaminants to be monitored and the types of
equipment used to monitor are shown in Tables 5 and 6.

Air sampling will be conducted using NIOSH methods and according to Company Procedures
Manual, Section 11.5, "Industrial Hygiene Air Contaminant Sampling Procedure” (EG&G
Idaho 1993a). Samples will be personal samples whenever possible; the number and frequency of
sampling will be dependent upon the TH’s assessment of the potential exposures and risk assessment
for task site personnel, according to Company Procedures Manual, Section 11.9, "Industrial
Hygiene/Workplace Surveys,” (EG&G Idaho 1993a). Results from direct-reading instruments and
ficld observations will be recorded on Form EG&G-737, "Industrial Hygiene Monitoring Form." The
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Table 5. Contaminants to be monitored.

Task or assignment Contaminant or agent to be monitored
Groundwater sampling Radionuclides
Groundwater elevations Radionuclides

FTL will record the four-digit number printed at the upper right-hand corner of the TH monitoring

Table 6. Equipment to be used for monitoring if required by the HSO.

Equipment Agent to be monitored
Portable radiation survey equipment Alpha, beta, and gamma radijation
Heat stress monitor (wet bulb globe temperature) Heat stress conditions

data form that corresponds to that day’s industrial hygiene monitoring. This will allow easier access
to the monitoring data once entered into the IH System 80 database.

7.10.1 Physical Hazards Control and Monitoring

The FTL will conduct daily inspections of the task site to ensure that barriers and signs are being
maintained, unsafe conditions are corrected, and debris is not accumulating on the site. Health and

safety professionals present at the task site may, at any time, recommend changes in work habits to
the FTL.

Individuals working at the task site are responsible for using safe work techniques, reporting unsafe
working conditions, and exercising good personal hygiene and housekeeping habits throughout the
course of their job.

7.10.2 Radiological Monitoring

Radioactive contamination surveys, smears, and other sampling will be performed at the discretion
of the RCT at the task site.

The RCT will be responsible for radiological monitoring in accordance with the Radiological
Control Manual, Chapters 2 and 4 (EG&G Idaho 1993d); and Section 10 of the Company Procedures
Manual (EG&G Idaho 1993a). All health physics equipment will be source-checked daily and
calibrated every six months. The equipment will be maintained by the RCT according to the
manufacturer’s instructions. Survey equipment will be used to verify boundaries and work zones,
survey personnel and equipment before leaving the task site, and verify that waste items are sent to
the appropriate disposal facility.
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The following equipment (or equivalent) may be used to monitor radiological contamination on
site:

o Scaler/ratemeter with Geiger-Mueller and alpha scintillation detectors to obtain a direct
reading of contaminants on personnel and equipment

+ Portable single channel analyzer with planchet counter detector (ZnS) to analyze smears from
equipment.

7.11 External Radiation Exposure Control

As discussed in Section 6, wells may be located in areas that are controlled because of the potential
for external exposure. External exposure control is accomplished by identifying areas containing
sources of radiation and controlling personnel access into these areas. Radiation control areas have
been identified at TRA. Chapter 2 of the Radiological Control Manual (EG&G Idaho 1993d)
discusses external radiation exposure control requirements.

External exposure control is required in the following areas:

e Controlled area—Any area where radioactive materials or elevated radiation fields may be
present. The area will be clearly and conspicuously posted as a controlled area.

+ Radiation area—Any area within a controlled area where an individual can receive a dose

equivalent greater than 5 mrem but less that 100 mrem in 1 hour at 30 cm from the radiation
source.

» High radiation area—Any area within a controlled area where an individual can receive a dose
equivalent of 100 mrem or greater, but less than 5 rem in 1 hour at 30 cm from the radiation
source.

« Very high radiation area—Any area within a controlled area where an individual can receive
a dose of 5 rem or greater in 1 hour at 30 cm from the radiation source. Access to these areas
will be maintained, locked, or physically guarded.

Sampling locations inside radiation control areas will require work zone development described in
Scction 6 and the PPE described in 7.11.1. Task specific radiation control areas and contamination
zones will be determined by the RE and RCT and appropriate measures will be initiated at that time.

7.11.1 Personal Protective Equipment

PPE that will be used at the task site was selected based on the toxicity and anticipated levels of
known or suspected hazardous materials and agents (including radiological hazards) at the task site,
recommendations contained in NIOSH (1985), and in the hazard analysis in Section 7 of this HSP.
Based on the hazard analysis and the recommendations cited above, a modified Level D has been
sclected using the anti-contamination (anti-C) clothing specified in Zone I as appropriate for



protection of personnel working at the task site. Required PPE is described in the sections that
follow. Variations in PPE are allowed at the discretion of the HSO, RCT, or TH.

7.11.1.1 Level D. Level D PPE affords little protection against chemical hazards but is
appropriate for use at the task site. Personnel at the task site are not expected to be exposed to
hazardous chemicals above an allowable limit and no danger exists from absorption of chemicals
through the skin. Level D PPE at the task site consists of

» Standard work uniform
» Eye protection [see Section 16 of the Safety Manual (EG&G Idaho 1993b)]

+  Safety footwear as described in Supplement 16.4 of the Safety Manual (EG&G Idaho 1993b).

7.11.1.2 Level D Modified. Anti-C clothing will be worn in the event the sampling team
enters a contamination controf zone. Health physics personnel (RCT and RE) will define the anti-C
requirements for working in areas on the basis of contamination levels determined by surveys and the
guidclines below. When entering an area where contamination is suspected (before determining the
extent and level of contamination), Zone II level anti-C clothing will be worn as a minimum unless
higher contamination levels are suspected. For entry into Zones II and 111, all openings between the
coveralls and shoe covers, gloves, and hood will be taped. Anti-C clothing will be donned only at or
near the contamination control point of the area to be entered. Guidelines for personnel protection
in radioactively contaminated areas are contained in Chapter 4, Section 3.5 of the Radiological
Control Manual (EG&G Idaho 1993d). The minimum anti-C personal protection for each
contamination zone is presented below.

7.11.1.3 Zone |-Low-Level Contamination. The minimum requirements for Zone I anti-C
personal protection include

¢ One pair of cloth anti-C coveralls (or disposable)

Note: This requirement may be deleted by the RCT for walk through entries or health physics
surveys.

»  One yellow cloth hood (or disposable)
» Two pair of vinyl or latex shoe covers

»  One pair of latex gloves.

All personnel required to wear respirators must prove that they have been trained and acceptably
fit-tested for the assigned respirator, in accordance with the training and documentation requirements
in Section 3 of this HSP. Requirements for respirator use, emergency use, storage, cleaning, and
maintenance, as stated in the Company Procedures Manual, Section 11.1 (EG&G Idaho 1993a), will

be followed. Table 7 lists the PPE and modifications necessary for personal protection at the task
site.
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Table 7. Level of PPE and modifications for specific tasks.

Task or assignment Level of PPE Modifications
Groundwater sampling Level D/Modified D? Anti-contamination clothing®
Groundwater elevation Level D/Modified D? Anti-contamination clothing®

a. Required if entering a radiation control area.

7.12 Decontamination Procedures
Most of the well locations are outside potential radiation control areas; thus, the need for personal
decontamination will be minimal. If a well location is within a radiation control area (work zones as

identified in Section 6), the decontamination procedures in Table 8 should be followed.

Table 8. Decontamination procedures.

Step number Location Task
1 Contamination Remove equipment
reduction zone

2 Wash and rinse boot covers and gloves (if
worn)

3 Remove tape

4 Remove boot covers and outer gloves

5 Wash, rinse, and remove boots and suit (if
worn)

6 Remove and drop respirator.

7 Support zone Wash, rinse, and remove inner gloves

8 Control line Remove coveralls

9 Field wash/shower

10 Put on personal clothing
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7.12.1 Radiologlical Decontamination

Radiological decontamination of personnel will be done under the direct supervision of a health
physics professional (RE or RCT) and in accordance with Chapter 4, Section 3.6 of the Radiological
Control Manual (EG&G Idaho 1993d) and the Company Procedures Manual, Section 10.4 (EG&G
Idaho 1993a). Personnel and personal property decontamination procedures will include taping,
vacuuming (vacuum must be equipped with a high efficiency particulate air filter), washing with soap
and water, or other approved techniques based on the effectiveness as determined by the RCT. All
decontamination operations for equipment and areas will be performed in accordance with Chapter
4, Section 3.3 of the Radiological Control Manual (EG&G Idaho 1993d), and approved task specific
procedures.

7.12.2 Decontamination in Medical Emergencies

If a person is injured or becomes ill, the situation will be evaluated by first aid personnel on the
task site. Emergency care will be initiated and the emergency preparedness procedure for the facility
at which the task is being performed will be activated. Medical care for serious injury or illness will
not be delayed for decontamination. In such cases, gross contamination may be removed. Additional
decontamination may be performed at the medical facility. The TH or RCT may accompany the

employee to the medical facility to provide information and decontamination assistance to medical
personnel.

7.13 Emergency Procedures, Equipment, and Information

All personnel should be familiar with the following site-specific information. This information will
be part of the pre-job briefing,

7.13.1 Emergency Actions
The following are actions to be taken during the specified situation. These situations will always

require immediate response but do not necessarily require immediate evacuation of the site. The
FTL will determine where personnel will go for the duration of the following events:

+ Lightning or approach of electrical storm—Work will be halted until the storm has completely
passed

»  Unexpected contamination—Work will be halted until the contamination can be evaluated and
proper precautions can be taken in terms of PPE and the adequate containment of the

contamination

» High winds—Work will be halted until the FTL and HSO have determined that the winds have
abated enough to allow safe operations.
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7.13.2 Emergency Procedures

Response to emergencies at the work site will be coordinated between the FTL, IH, RCT, and
HSO. In emergencies that require immediate evacuation, such as fires, explosions, or other
catastrophic events, personnel at the site will be notified by the FTL or designee by radio or using
the horns on vehicles at the site. Personnel inside the exclusion zone will be immediately informed
by a person outside of the zone and will evacuate at once. Decontamination will be secondary to
evacuating the site in a timely fashion. All personnel will meet in the support zone and await
instructions from the FTL or designee. In site emergencies, the FTL is responsible for calling the
Warning Communications Center. If the emergency is for the INEL or TRA, personnel will follow
the emergency action procedure for TRA.

7.13.3 TRA Emergency Action Procedures

Refer to the shaded portions in Figure 4 for locations of emergency facilities and staging areas
discussed in the following sections. The closest medical facility is the TRA medical dispensary
(TRA-667). Personnel working outside the TRA fence must enter TRA through the main guard gate
(see Figure 4) to access all emergency take-cover/medical facilities.

7.13.3.1 Steady Siren. If a steady siren from TRA sounds, personnel are to take cover in the
designated take-cover areas within TRA; the Materials Test Reactor (MTR) basements are the
preferred location (TRA 603/604). Personnel at the site are to immediately report to the FTL.
Evacuation to the TRA guard gate will proceed in as few vehicles as practicable. After arriving at
TRA, personnel will proceed to the take-cover locations as directed by the security guard at the main
guard gate. When traveling to the TRA facility and once inside the facility, personnel should pay
close attention to the environment around them and avoid any hazardous areas.

7.13.3.2 Alternating Siren. The alternating siren at TRA indicates that personnel must
evacuate the facility. Personnel located either inside or outside the fence are to check the direction
lights located on the MTR and Engineering Test Reactor building roof tops (see Figure 4). An "S"
indicates the evacuation is to the primary south staging area located near the front of the TRA main
guard gate where the buses load and unload; an "E" indicates the alternate east staging area located
outside the east perimeter fence. If an "S" is shown on the rooftops, personnel will report to the FTL
and evacuation will proceed to the staging area in as few vehicles as practicable. Once at the staging
area, personnel will line up at the sign marked "VISITORS AND OTHERS" while waiting for the
evacuation buses. If an "E" is shown on the rooftops, personnel are to report to the east staging area
and line up at the sign marked "VISITORS AND OTHERS" while waiting for the evacuation buses.
If personnel at the staging area have questions, they should seek out an area warden (wearing a green
hat), or the staging area coordinator (wearing an orange hat).

Changes to these evacuation procedures, if required because of relocation of the evacuation buses
in the east staging area, will be communicated to all task workers before beginning work.



—! H
! o° |
i ! I chemical
1 | & } waste pond
i Bl |
i |_—TRA 2
i Cafeterla = 701

=

MTR
{Preferred

"7

B it .+ . 4 i &

take-cover

location)

—_—————— el

o PREEERAEEEE
853 2 .
% £ E East Staging
708
s g J Area
] 662 @
i & 751

||

[ 1

Sunfish Ave JL ’ﬂi i
||

|

. Main Guardgate

South Staging Area To2 0624

Figure 4. Locations of emergency facilities and staging areas.




7.13.4 Emergency Equipment
Personnel will be briefed on the location of emergency equipment onsite.
The following equipment will be on hand at all times:
» 8-1b ABC fire extinguisher (1)
» First aid kit (1)
+ 15-min eye wash
s+ FNET two-way radio (1)
+ Radiological spill kit
« Sufficient supply of clean water and hand soap
+ Decontamination wash solution.

The FTL is responsible for ensuring that this equipment is on hand and for verifying its readiness
for use before beginning work.

7.13.5 Evacuation Route
The main evacuation route from the site will be by dirt roads to the TRA guard gate depending

on conditions present. If the emergency is Site-wide, evacuation from the site will be to the arca
designated by the TRA emergency evacuation procedures.
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This emergency phone list is to be posted at the sampliﬁg vehicle.

.

9. EMERGENCY PHONE LIST FOR TRA POST MONITORING

Warning Communications Center

Area Emergency Action Director TRA
(W. W. Gray III)

First Aid (CFA Dispensary CF-603)

Occupational Medical Program
[Willow Creek Building Dispensary]

Fire
Security
Explosives expert (R. C. Green)

Hazardous Materials (HAZMAT) Team
(CFA Fire Station)

Environmental Engineer
(R. D. Johnson)

Radiological Engineer
(S. T. Laflin)

Safety/Industrial Hygiene
(D. K. Nims)

Radiological Control Technician
(S. L. Key)

Project Manager
(P. J. Permann)

Program Manager
(A. R. Baumer)

Field Team Leader

(Environmental Technology Group Unit personnel to be determined)
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526-4438

526-2356

526-1596

777

777

526-2702

777

526-4201

526-4840

526-5935

526-2749

525-5889

525-3935



10. HEALTH AND SAFETY PLAN TRAINING ACKNOWLEDGEMENT

The signatures below certify that

The employee has received a copy of the Health and Safety Plan for the Post-Record of
Decision Monitoring Plan and the plan has been reviewed with the employee

The employee understands the hazards that are or may be involved in work at the TRA
monitoring site

The employee agrees to comply with all requirements as outlined in this HSP

Training is verified complete and current according to HSP requirements by checking the
documentation.

Empioyee’s name

Printed Signed Date

Company of employment

Task site health and safety officer’s name

Printed Signed Date

Field team leader’s name

Printed Signed Date
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ACRONYMS AND DEFINITIONS

AA atomic absorption

ARDC Administrative Record and Document Control
CCB continuing calibration blank

ccv continuing calibration verification

CLP Contract Laboratory Program

coC chain of custody

CRA AA standard at the CRDL

CRDL contract required detection limit

CRI ICP standard at two times the CRDL

CRM standard for miscellaneous analysis at the CRDL
DOE Department Of Energy

ERP Environmental Restoration Program

ICB initial calibration blank

ICP inductively coupled plasma atomic emission spectrometer
ICP/MS inductively coupled plasma/mass spectrometry
ICS interference check sampie

ICSA ICS consisting of only the interferents

ICSAB ICS consisting of analytes mixed with the interferents
ICV initial calibration verification

IDL instrument detection limit

INEL Idaho National Engineering Laboratory

ISOW inorganic statement of work (ERP-SOW-59}
LCS laboratory control sample

LQAP lalioratory quality assurance plan

LRA linear range analysis

L&V limitations and validation report

MDL method detection limit

PB preparation blank

PE performance evaluation

SA subcontracts administrator
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SDG
SMO
SOP
sow
SOW-390
TAL
USEPA

sample delivery group

Sample Management Office

standard operating procedure

statement of work

SOW-3/90 Contract Laboratory Program statement of work
target analyte list

United States Environmental Protection Agency



STATEMENT OF WORK FOR
INORGANIC ANALYSES PERFORMED FOR THE
ENVIRONMENTAL RESTORATION PROGRAM AT THE
IDAHO NATIONAL ENGINEERING LABORATORY

1. INTRODUCTION

EG&G Idaho, Inc., is the management and operations contractor for the Department of Energy
(DOE) at the Idaho National Engineering Laboratory (INEL) research and development facility located
near Idaho Falls, Idaho. The EG&G Idaho Environmental Restoration Program (ERP), which is a group
in the Waste Management Operations Department of EG&G Idaho, is responsibie for restoration of
various waste disposal sites within INEL boundaries. The ERP Sample Management Office (SMO),
under the auspices of the EG&G Idaho ERP, has been delegated the responsibility of formulating an
inorganic statement of work (ISOW) subcontract.

This ISOW subcontract specifies the requirements common to all ERP analytical services for
inorganic parameters. Individual task orders shall be submitted to the subcontractor to support ERP
projects. The task orders will be accompanied by a task-specific statement of work (SOW) for the
project. These task-specific SOWs will specify the number of samples, analyses, any specific quality
control additional to the methods [e.g., spike frequency, lower contract required detection limit (CRDL)],
and expected performance period for the task.

This ISOW was written to clarify the EG&G Idaho ERP requirements for subcontractors that
analyze INEL samples for inorganic constituents. Since written communication of detailed requirements
is such a formidable task, it was decided that the United States Environmental Protection Agency
(USEPA) Contract Laboratory Program (CLP) SOW for Inorganic Analysis Multi-Media, Multi-
Concentration document' (hereinafter referred to as SOW-390) would be the document used as the
primary contractual agreement between EG&G Idaho and a subcontracted inorganic chemical analysis
laboratory (hereinafter referred to as the Subcontractor). SOW-390 was chosen as the basis for the ISOW
for several reasons. Various editions to the inorganic CLP SOW have been evolving over the course of

the last ten years. At the time of this publication, SOW-390 is the latest edition to the inorganic CLP



SOW. SOW-390 is a thorough and technically sound work order document. One of the most appealing
aspects of using a CLP SOW is that most laboratories are familiar with using this type of protocol for
performing inorganic environmental analyses. In addition to soliciting SOW-390 protocol methods, the
ISOW may be used as a vehicle to request other types of inorganic procedures, such as wet chemistry,
ion chromatography, toxicity characteristic leaching procedure, and inductively coupled plasma/mass
spectrometry (ICP/MS).

Because SOW-390 is written specifically for a target analyte list (TAL) of 23 metals and cyanide,
certain aspects of SOW-390 protocol will have to be modified to accommodate inorganic parameters that
are not contained in the TAL. Any pertinent SOW-390 protocol modifications that are not found in this
ISOW will be specified in the task-specific SOWs. In order to correlate the language of the SOW-390
to the EG&G Idaho ERP ISOW, the term "EG&G Idaho ERP" will replace "USEPA" or "Government”,
"ERP SMO" will replace the "USEPA CLP SMQ," and "Subcontractor” will replace "Contractor”
whenever the SOW-390 document is being referenced by this ISOW. 1t is acknowledged that
interpretation problems will arise whenever a document of this size is modified to fit a more general array
of analyses. In order to minimize deviations from the ISOW’s main objectives, SOW-390 will be
followed by the Subcontractor exactly as written, unless one of the following three requirements is met:
(1) requirements are presented in the task-specific SOW or EG&G Idaho ERP ISOW, which are to be
used in favor of SOW-390 protocol, (2) an addendum to the ISOW is distributed by the ERP SMO that
changes SOW-390 requirements, or (3) the Subcontractor is given written permission by the ERP SMO
to deviate from SOW-390 protocol. The technical contact that needs to be notified by the Subcontractor

of a request to implement requirement (3) above will be:

Mr. Robert J. Sheehan

EG&G Idaho, Inc.

ERP Sample Management Office
Idaho Falls, 1daho 83415-1410
(208) 525-5940.

All technical questions and/or concerns with any aspect of this subcontract or the task- specific
SOWs issued under this subcontract shall also be directed to Mr. Sheehan.

B-10



2. MODIFICATIONS TO SOW-390

Although SOW-390 was written for a specified TAL, the majority of the requirements can be
expanded to cover any inorganic constituent for which analysis is requested. This section of the ISOW
is designed to make modifications to the individual exhibits that are presented in SOW-390. All
Subcontractor personnel that will be doing analyses involving INEL ERP samples are required to have
read SOW-390 and the ISOW. Proof of compliance to this required reading must be documented by the
Subcontractor. The Subcontractor’s laboratory quality assurance plan (LQAP) must contain a section that
outlines employee training procedures. The training program initiated by the Subcontractor for this
subcontract should provide evidence that the required reading was performed. If any of the Subcontractor
personnel do not understand SOW-390 or ISOW subcontract requirements or find parts of these
documents either contradictory or unintelligible, their concerns must be resolved with the ERP SMO
before the Subcontractor’s technical proposal is submitted to EG&G Idaho. Failure on the
Subcontractor’s part to voice any questions or concerns to the ERP SMO about this subcontract will be

considered a declaration of understanding and acceptance of the subcontract in its entirety.

2.1 Summary of Requirements (SOW-390, Exhibit A)

Subcontractors under this ISOW may not sublet any task orders or any portion of a task order
10 other laboratories. This includes any laboratories affiliated with the Subcontractor in any way,
including those possessing the same corporate name, unless both laboratories have complied fully with
the requirements specified in this ISOW for ERP SMO laboratory approval, and both have submitted
technical proposals during the request for proposal phase of this subcontract.

The Subcontractor will be asked to perform analyses using methods that are USEPA-approved,
either directly or by reciprocity (e.g., American Society for Testing and Materials, Standard Methods,
etc.). For purposes of this subcontract, the SOW-390 TAL will not necessarily be the only target list
requested. Analytes not contained in the SOW-390 TAL and non-SOW-390 methods may also be
requested under this subcontract.
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Prior to accepting any EG&G Idaho ERP samples, the Subcontractor shall have, in house, the
appropriate standards required to run all of the inorganic constituents that have been requested by the
EG&G Idaho ERP project manager.

The Subcontractor must provide written documentation, before the subcontract is awarded, on
the number of samples per analysis that their laboratory can easily handle for this subcontract in a one-
month time frame. These numbers should be based, not only on the analysis of the samples, but also on
the completion of the final report in SOW-390 format. Care should be exercised in the formulation of
these numbers because they will be expected to be met if the Subcontractor is awarded the subcontract.
The onsite evaluation performed by EG&G Idaho prior to the subcontract award will assess the
Subcontractor’s ability to meet this sample load based on numbers of instruments observed, qualified
personnel, etc,

The Subcontractor must submit a complete list of all inorganic analyses, including wet chemistry,
that they are experienced in doing and wish to be EG&G Idaho ERP-approved to perform. The
method(s) and standard operating procedures (SOPs) used for each analysis, along with the names of the
personnel experienced with these methods, must also be submitted by the Subcontractor. Complete
resumés, laboratory training SOPs, and employee training records for all Subcontractor personnel
associated with EG&G Idaho ERP work, must be submitted to the ERP SMO. After reviewing all
resumés, training SOPs, and employee training records, the ERP SMO will delegate which analyses each
individual will be authorized to perform under this subcontract. No Subcontractor personnel will be

allowed to work on any phase of this subcontract without prior written approval from the ERP SMO.

All instrumentation descriptions, including type, manufacturer, model, age, purchase date, and
method of servicing, must be submitted by the Subcontractor for each and every instrument used for
INEL ERP work. It must also be noted which personnel are experienced in the operation of each
instrument. The amount of experience each operator has on an instrument must be documented and

supplied with the instrument information.
Samples must be assigned to sample delivery groups (SDGs) by matrix (i.e., all soils in one

SDG, all waters in another). An SDG is a group of 20 or fewer samples that were collected from a

common site within a short enough time frame so that all requested analyses can be performed by the
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Subcontractor before any of the analytical holding times have expired. Each data package submitted by

the Subcontractor is required to contain one and only one SDG.

The samples to be analyzed by the Subcontractor are from known or suspected hazardous waste
sites at the INEL and have the potential of containing hazardous organic and/or inorganic materials at
high concentration levels. Additionally, the samples may contain radionuclides at environmental levels.
EG&G Idaho will request information on the maximum radionuclide activity the Subcontractor will
accept, and will not ship any samples that have an activity above the Subcontractor’s acceptabie limit.
Prior to shipment, the samples will be screened for total counts per minute at sample container contact
and/or fully characterized at the INEL Radiation Measurements Laboratory. The sample tag will be
rmarked with the results of the pre-shipment screenings. The Subcontractor should be aware of the
potential hazards associated with these samples. It is the Subcontractor’s responsibility to take all

necessary precautions to ensure the health and safety of their employees.

Subcontractors must validate all of their data prior to submitting the data packages to the EG&G
Idaho ERP. The Subcontractor’s data will be validated again by either the ERP SMO or a validation
representative to the ERP SMO (see Section 3). The Subcontractor will be given copies of all data
validation reports and will be expected to rectify any procedural or reporting deficiencies detected by the
data validator. If the ERP SMO has determined that deviations from the requirements in the subcontract
agreement have resulted in a nonconformance, reanalysis of the samples, at the Subcontractor’s expense,
will be required upon request of the SMO.

The Subcontractor is required to retain unused sample volume and used sample containers until
given written notice by the ERP SMO or 180 days after the sample collection date, whichever comes
first. Unused sampie volume and used sample containers will then be disposed of in accordance with the

Subcontractor’s LQAP. (NOTE: The LQAP must be submitted to and approved by the EG&G Idaho
ERP before any subcontract is awarded.)

Contrary to SOW-390, INEL field sample numbers will likely be longer than six digits in length.

If the Subcontractor’s electronic data system cannot handle the complete field sample number, the

hardcopy submitted by the Subcontractor must have the complete field number delineated on the forms,
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even if this means completing the number with a legible hand entry. The Subcontractor will be required
to provide a diskette deliverable with all SOW-390 data packages (see Section 2.8).

The Subcontractor is required to immediately notify the ERP SMO if any of the holding times
for INEL samples are in danger of being exceeded before the analysis is complete.

EG&G Idaho reserves the right to formulate and enforce addendums to this ISOW.
Subcontractors will receive any addendums that the ERP SMO publishes. The Subcontractor will not be
held liable to follow addendums that are received while a successfully bid upon project is in progress,
but will be held liable for those same addendums on future projects that have not been bid upon before
the receipt of the addendums.

2.2 Deliverables and Reporting Requirements (SOW-390, Exhibit B)
2.2.1 Deliverables

NOTE: Distribution of deliverables will be to whichever of the following groups are specified:

. EG&G Idaho ERP SMO
. EG&G Idaho Subcontracts Administrator (SA)
. EG&G Idaho Administrative Record and Document Control (ARDC).

A, Three copies of the technical proposal and the LQAP will be delivered to the SA as specified
in the request for proposal.

B. One copy of the Subcontractor’s updated SOPs (see SOW-390, Exhibit B, pages B-5 and B-6)
will be delivered within 45 calendar days after the subcontract is awarded. This copy will be
submitted to the ERP SMO.

C. One copy of the chain-of-custody (COC) forms will be submitted to ARDC within three

calendar days after the Subcontractor receives the last sample in an SDG. [NOTE: The
laboratory sample custodian shall return the yellow copy of the COC form and the shipping

B-14



document (Form EG&G-361) immediately upon receipt of the sampies at the laboratory. The
laboratory shall return the original EG&G Idaho COC form. along with the laboratory’s internal
COC documentation, when submitting the last data package produced for samples represented on
the EG&G Idaho COC form.]

Two copies of the sample data package (see SOW-390, Exhibit B, pages B-7 through B-11) wiil
be delivered within 28 calendar days after the Subcontractor receives the last sample in an SDG.
Both copies will be submitted to ARDC for distribution.

Three copies of data in computer readable format (see SOW-390, Exhibit B, pages B-11
through B-13) will be delivered within 28 calendar days after the Subcontractor receives the last
sample in an SDG. The data shall be submitted on an IBM or IBM-compatibie, 3.5-in., double-
sided, double-density, 720 K-byte or a high-density, 1.44 M-byte diskette (see Section 2.8). All

three copies will be submitted to ARDC for permanent file and distribution.

One copy of the complete SDG file (see SOW-390, Exhibit B, pages B-13 and
B-14) will be delivered within 28 calendar days after the Subcontractor receives the last sample
in an SDG. This copy will be submitted to ARDC for permanent file.

Two copies of semiannual and annual verification of instrument parameters will be delivered

as follows:

The Subcontractor shall perform and report semiannual (due prior to the beginning of sample
analysis and updated every April and October thereafter) verification of instrument detection
limits (IDLs), specified in Exhibit E of SOW-390, for each atomic absorption (AA), ICP, and
other pertinent instrument (e.g., ICP/MS if approved by the EG&G Idaho ERP) used under this
subcontract. For ICP instrumentation, the Subcontractor shall also perform and report annual
(due prior to the beginning of sample analysis and updated every April thereafter) interelement
correction factors (including method of determination, wavelengths used, and integration times).
Forms containing only the results for semiannual and annual verification of instrument parameters
must be submitted in each SDG data package. Submission of semiannual and annual verification

of instrument parameters must include the raw data used to determine those values reported.
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One copy will be submitted to the SMO and one copy will be submitted to ARDC.

Distribution Addresses:

Mr. Cliff Watkins

Environmental Restoration Program
Sample Management Office

EG&G Idaho, Inc.

P.O. Box 1625

Idaho Falls, ID 83415-1410

Ms. Renee Simmons
Subcontracts Administrator
EG&G Idabo, Inc.

P.O. Box 1625

Idaho Falls, ID 83415-2082

Ms. Donna R. Kirchner

Administrative Records and Document Control
EG&G Idaho, Inc.

P.Q. Box 1625

Idaho Falls, ID 83415-3904.

2.2.2 Reporting

All raw data pages, including instrument printouts, must contain the date that they were produced
and the initials of the analyst responsible for their production. Instrumentation descriptions, including
type, manufacturer, and model, must be included with the raw data associated with each analytical

instrument used to generate results for this subcontract.

All pages in the data packages, including copies, must be completely legible and understandable.
The cost to EG&G Idaho for data validation is substantial. Since data validation costs rise when
validators spend time trying to decipher carelessly prepared data packages, unclear and illegible data
pages will not be tolerated. The Subcontractor will be required to resubmit any reporting forms and/or
raw data pages deemed illegible by the ERP SMO.

There is a great emphasis on documentation at the INEL. Raw data are the most important aspect
in producing high quality documentation. The submitted raw data must be complete and understandable.
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All reporting forms must be able to be regenerated by a source entirely independent of the Subcontractor,

using only the submitted raw data as an information outlet.

The raw data must contain complete and understandable information on the sources and
preparation procedures used in making initial calibration verification (ICV), continuing calibration
verification (CCV), initial calibration blank (ICB), continuing calibration blank (CCB), preparation blank
(PB), CRDL, interference check sample solution A (ICSA), interference check sampie soiution AB
(ICSAB), laboratory control sample (LCS), calibration standards, and spiking solutions.

Complete and understandable information on how interelement and/or isobaric correction factors

are calculated and used must be presented in the raw data.

Any raw data present on instrument printouts that are not used for generating the final data
package must be clearly marked on the printout. This needs to be done in order to expedite the data

validation process.

Results for requested analytes that are on the SOW-390 TAL will be entered on the forms
contained in SOW-390. For any requested analyte that is not contained on the SOW-390 TAL, the data
must be entered on modified versions of all pertinent CLP-type reporting forms. These modified forms
will be similar to SOW-390 forms, with the versatility to be used for most inorganic parameters. Copies
of these modified forms are included in Appendix A of this ISOW. Special forms will be provided by
EG&G Idaho with the task-specific SOW if CLP forms or the forms provided in Appendix A are not
appropriate.

A case narrative is required for every data package submitted by the Subcontractor. The case
narrative should be formatted as follows:

. This document shall be clearly labeled "Case Narrative” and shall contain:
- Laboratory name

- Sample numbers in the SDG, differentiating between initial analyses and reanalyses
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- SDG number

- Detailed documentation of any quality control, sample, shipment, and/or analytical

~ problems encountered in processing the samples reported in the data package.

. Whenever data from reanalyses are submitted, the Subcontractor shall state in the case narrative

for each reanalysis, whether it considers the reanalysis to be billable, and if so, why.

. The Subcontractor must also include any problems encountered; both technical and administrative,

the corrective actions taken, and resolution.
. The case narrative shall contain the following statement, verbatim:

I certify that this data package is in compliance with the terms and conditions of
the EG&G Idaho Inorganic Statement Of Work and any task specific Statements
of Work for this project, both technically and for completeness, for other than
the conditions detailed above. Release of the data contained in this hardcopy data
package has been authorized by the laboratory manager or his designee, as
verified by the following signature.

This statement shall be directly followed by signature of the laboratory manager or his/her
designee with a typed line below it containing the signer’s name and title, and the date of the

signature.

. Additionally, the case narrative itself must be signed in original signature by the laboratory

manager or his designee and dated.

The State of Idaho, DOE, and USEPA Region X, have allocated relatively short time frames for
EG&G Idaho ERP projects to be completed. Since laboratory analyses and data submittal are included
in these allocated time frames, the EG&G Idaho ERP requires the Subcontractor to meet all stipulated
turnaround times and sample holding times as outlined in this ISOW and/or task-specific SOWs. Due
to the large number of samples that will be taken at the INEL, the EG&G Idaho ERP will be employing
a number of subcontractors to do inorganic analyses. Subcontractors must only commit themselves to

a sample load that they can easily complete in the required turnaround times.
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2.3 Inorganic Target Analyte List (SOW-390, Exhibit C)

For this subcontract, inorganic analyte additions or deletions to the CLP TAL may be requested
in the task-specific SOW. The CRDLs for analytes to be analyzed that are not on the CLP TAL will be
provided for the Subcontractor by the ERP SMO by way of the task-specific SOW,

2.4 Anailytical Methods (SOW-390, Exhibit D)

All INEL samples must be kept at 4°C (+2°C) upon receipt until they have undergone method-
specific sample preparation. (NOTE: Some samples will require cold storage until the time 6f the
analysis, depending on the parameters being tested.) The inside cooler temperature must be noted on the
COC forms at the time the sample shipment arrives at the laboratory. All sample bottles must be capped

tightly except at the time of sample preparation or sampie analysis.

Any analytical methods that are used for this subcontract must be USEPA and/or ERP SMO
approved. The USEPA is currently formulating a SOW that allows samples to be analyzed by ICP/MS
methodology.” Once this SOW is published and put into circulation, the ISOW will most likely be
revised to include analyses by ICP/MS methods. If the Subcontractor wishes to use ICP/MS methodology
before the ISOW allows for such methodology, the Subcontractor must submit an ICP/MS SOP to the
ERP SMO for acceptance. ERP approval for the use of ICP/MS methodology by a Subcontractor will
be granted on a case by case basis. All calibration, tuning, and interference correction procedures for
ICP/MS methodology must be outlined in detail in the Subcontractor’s SOP. The ICP/MS SOP must also
address the subject of the Subcontractor’s electronic deliverables capability (e.g., can the Subcontractor’s
submitted electronically stored data be printed out to exactly match the concentrations calculated and

printed on the original hard copy of the raw data?).

If an ICP/MS instrument is used for this subcontract, the ICP/MS operator is required to have
the same qualifications for ICP/MS operation as the inductively coupled plasma atomic emission
spectrometer (ICP) operator is required to have for ICP operation under SOW-390 (see SOW-390,
Exhibit A, page A-10).
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In order to clarify quality control requirements when using the ICP/MS technique, the following
controls must be implemented when ICP/MS instrumentation is used.

o All blanks (ICB,CCB, and PB) must be within + the CRDL.

. The CRDL standards for furnace AA (CRA) will be used and must be within + 10% of the actual
values for As, Pb, Sb, Se, and T1. (NOTE: If the CRA value is over the ICP/MS calibration
range, the CRA may be diluted for the analysis, but must be dilution corrected for reporting
purposes.) All other metals will use ICP (CRI) CRDL standards and will require no corrective
action limits. (NOTE: In the future, action limits will be required for the CRI solution if
stipulated in USEPA CLP SOW revisions.)

. The composition of the ICSA and ICSAB solutions must be addressed in the Subcontractor’s
ICP/MS SOP. Isobaric elemental, molecular, and doubly charged interference corrections, which
use established isotopic response ratios or parent-to-oxide ratios (providing an oxide internal
standard is used) will be used to program the ICP/MS data system to help eliminate false positive
test results.

. The ICP serial dilution analysis must not cause the reported values to be flagged as estimated (see
SOW-390 for qualifying flag discussion) for As, Pb, Sb, Se, and Tl.

. The pre-digestion spikes for As, Pb, Sb, Se, and Tl must be made at the concentrations listed in
SOW-390 for furnace AA analysis. The spike recovery must be within the limits of 75 to 125%

unless the sample concentration exceeds the spike concentration by a factor of four or more.

. If any of these first five requirements are not met for As, Pb, Sb, Se, or Tl, the nonconforming
analyte must be reanalyzed using SOW-390 furnace procedures.

. All analytes that are normally run by ICP must follow all of the rules and requirements that
SOW-390 mandates for ICP anaiyses.

B-20



2.5 Quality Assurance/Quality Control Requirements
(SOW-390, Exhibit E)

The Subcontractor’s laboratory shall have and shall maintain an effective quality assurance
program to govern all areas affecting quality during the receival, analysis, and reporting of samples.

The quality assurance program must be structured to control ail areas affecting quality. These
areas include, but are not limited to, the following:

. Sample and material identification, storage, and handling
. Chain-of-custody procedures

. Qualification, certification, and training of personnel

. Document control and revision

. Control of nonconformances

. Corrective action

Independent data verification

2.5.1 Standard Operating Procedures (SOPs)

The Subcontractor is required to submit written SOPs to the ERP SMO, for each method of
analysis it will be performing that is not clearly outlined in either SOW-390 or ISOW documents, prior
to using these methods under this subcontract. The ERP SMO will either accept or reject the
Subcontractor’s SOP for each particular method of analysis. If deviations from the Subcontractor’s SOPs
are required by the ERP SMO, these deviations will be detailed in a task-specific SOW.
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‘The DOE Environmental Compliance and Planning Manual® invokes QAMS 005/80 on
laboratories performing work for DOE. Most laboratory operations can be standardized and written as
SOPs. The subcontracting laboratory must have written SOPs for all areas of operation that can be
standardized and that add to the production of quality data. All employees associated with a particular
area of operation must adhere to the SOPs for that same area. These areas include, but are not limited

10, the following:

. Sampie receipt and storage
. Data package preparation
. Standards preparation

. Sample preparation

. Sample chain of custody

. Analytical procedures

. Technical review of data

. Quality assurance/quality control self-inspection
* Instrument maintenance and calibration

. Preparation of glassware

. Use of logbooks

. Laboratory corrective action

. Data validation

. Records storage and retention

. Preparation of reagents

. Handling and disposal of hazardous materials.

2.5.2 Instrument Calibration

Instruments must be calibrated according to procedures described in SOW-390. For inorganic
analytes that are not on the SOW-390 TAL, instrument calibration procedures must be approved by the
ERP SMO before any ERP samples are analyzed. Whenever the ERP SMO approves calibration
procedures for inorganic analytes that are not on the SOW-390 TAL, the procedures must be documented
by the Subcontractor.
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2.5.3 ICV and CCV

Bvery inorganic analysis performed under this subcontract is required to run ICVs and CCVs at
the intervals described in SOW-390, unless the ERP SMO specifically tells the Subcontractor otherwise.
For inorganic analytes that are not on the SOW-390 TAL, the control limits for both ICVs and CCVs
will be +10% of the true value, unless the ERP SMO specifically tells the Subcontractor otherwise.

2.5.4 CRDL Standards for Furnace AA (CRA), ICP {CRI), and Miscellaneous (CRM}

A standard at the CRDL (see Section 2.3) must be analyzed for all requested inorganic analytes
not listed on the SOW-390 TAL, unless specific instructions are given to the contrary by the ERP SMO.
Analytes that are requested from the SOW-390 TAL will follow the protocol outlined in SOW-390.

2.5.5 ICB, CCB. and PB

Every inorganic analysis performed under this subcontract is required to run ICBs, CCBs, and
PBs at the intervals described in SOW-390, unless the ERP SMO specifically tells the Subcontractor
otherwise. For inorganic analytes that are not on the SOW-390 TAL, the control limits for ICBs, CCBs,
and PBs will be + the CRDL (see Section 2.3), unless the ERP SMO specifically tells the Subcontractor
otherwise.

2.5.6 ICP Interference Check Sample

Every analyte that is run by ICP must be contained in the ICSAB. For each analyte that does
not have an ICSAB concentration listed in SOW-390, add berween 100 and 1000 times the IDL
concentration for that particular analyte to the ICSAB. [NOTE: Until the USEPA promuigates a SOW
for ICP/MS analyses and this SOW is incorporated into a revised ISOW, the interference check samples
for ICP/MS (if applicable) wilt only be addressed in the Subcontractor’s ICP/MS SOP.]
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2.5.7 Spike Sampie

At least one pre-digestion spike must be run under this subcontract, for each batch of samples,
for each analysis performed, unless specific instructions to the contrary are given by the ERP SMO. If
specific spiking levels are not listed in SOW-390 for a particular analyte, spike the solution with five
times the CRDL (see Section 2.3) of that analyte. Unless specificaily stated in SOW-390 to the contrary,
any parameter that warrants a qualifying flag of "N" must have a post- digestion spike analyzed. (NOTE:
A batch must not exceed 20 samples and each sample in the batch must be of similar matrix.)

2.5.8 Duplicate Sample

Every batch of samples under this subcontract must have at least one duplicate prepared and
analyzed according to the specifications outlined in SOW-390. Certain inorganic analyses, at the
discretion of the ERP SMO, could be required to have a duplicate for every sample prepared and
analyzed. When this is necessary, it shall be stated in the task-specific SOW.

2.5.9 LCS Sample

Each inorganic analysis under this subcontract must have an LCS associated with every batch.
Unless instructions to the contrary are given by the ERP SMO, the protocol outlined in SOW-390 will
govern the preparation and analysis of each LCS.

2.5.10 ICP Serial Dilution Sample

The ICP serial dilution sample, as defined in SOW-390, will be required when samples are
analyzed by either ICP or ICP/MS methods. At the discretion of the ERP SMO, a serial dilution sample
may also be required for other methods of analysis. When this is required, it shall be stated in the task-
specific SOW.
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2.5.11 IDL Determination

Any metal analyte requested that is not on the SOW-390 TAL, must undergo the same IDL
determination procedure as described in SOW-390. When wet chemical procedures are reguested by a
USEPA-approved method, the literature-listed method detection limit (MDL) for that analyte can be
substituted for the IDL. The IDL determination procedure will be required every 6 months instead of
every 3 months as stated in SOW-390.

2.5.12 Interelement Corrections for ICP

Interelement correction factors must be calculated for the ICP as outlined in SOW-390. The raw
data are required to contain complete information on how interelement correction factors are calculated
and used. (NOTE: The raw data are required to contain complete information on how isobaric elemental

and molecular-ion correction factors are calculated and used if ICP/MS methodology is incorporated.)

2.5.13 Linear Range Analysis {LRA)

The linear range analysis (LRA) will follow the protocol outlined in SOW-390, with an additional
requirement that the LRA must be run and be within +5% of the actual value for every ICP and ICP/MS
instrumental run. The LRA must be the first analytical sampie (see SOW-390, Exhibit G, for analytical
sample definition) to be analyzed after each instrumental calibration.

2.5.14 Furnace AA

All metals that could not meet SOW-390 CRDLs or other SOW-390 requirements, by either ICP
or ICP/MS, must be analyzed by furnace methods as outlined in SOW-390. (NOTE: Mercury will be
run by cold vapor AA.)

2.5.15 Analytical and Facility Performance Check

The Subcontractor can expect an onsite audit of their laboratory by ERP SMO personnel before
any subcontract is awarded. Before EG&G Idaho schedules any onsite audit trip with the Subcontractor,
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a compendium of the laboratory’s SOW-390 required SOPs must be sent to the ERP SMO for review and
acceptance. Once the subcontract is awarded, EG&G Idaho reserves the right to audit the Subcontractor’s

facility at any time deemed necessary during the performance period.

As of September 1991, the ERP SMO does not have a performance evaluation (PE) program
implemented. Until a PE program is set up, the Subcontractor can expect to receive only double blind
performance evaluation samples. Once an ERP PE program is in place, the Subcontractor will be
required to satisfactorily analyze single blind PE samples on a semiannual basis. The Subcontractor will
be responsible for obtaining a pre-agreed upon number of PE sample parameter results, within specified
concentration control limits, in order to retain ERP laboratory approval. The laboratory will
semiannually receive a maximum of two single blind PE samples, per matrix, for each parameter the
laboratory will be ERP-certified to perform. The Subcontractor should be aware, before submitting any
sample price bids, that the single blind PE sample analyses will be performed at the Subcontractor’s
expense.

2.6 Chain of Custody, Document Control, and SOPs {SOW-380,
Exhibit F)

As mentioned previously, documentation is very important to the EG&G Idaho ERP and DOE.
All documents required by this subcontract must be kept in a neat and legible manner. It shouid be noted
that all data produced by the Subcontractor may be useless if proper document control procedures are not
followed.

All SOPs outlined in SOW-390 are required to be written by the Subcontractor and approved by
the ERP SMO before any subcontract can be awarded. All Subcontractor personnel who will deal with
INEL samples in any way, will be required to have read, understood, and been trained in the use of
SOPs. Both evidence of SOPs training for personnel and evidence of SOPs implementation by personnel
must be documented. The Subcontractor can expect to be audited to these procedures precisely as they

are written.
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2.7 Glossary of Terms (SOW-390, Exhibit G)

For this subcontract, the term analyte will be defined as the element, ion, compound, or

aggregate property of a sample an analysis seeks to determine,

A USEPA-type traffic report will not be used for this project. The INEL equivalent to the
USEPA traffic report will be the EG&G Idaho ERP COC forms.

For this subcontract, low or medium concentration levels will not be defined. Since this ISOW
considers the concentration level to be relative in nature, the "Level (low/med):" section on the inorganic
data sheets does not need to be filled in. (NOTE: If the Subcontractor’s CLP software requires an entry

in this section, either "low" or "med” may be used.)

2.8 Data Dictionary and Format for Data Deliverables in Computer
Readable Format (SOW-390, Exhibit H)

This subcontract requires data from analyses performed using SOW-390 protocol to be submitted
in both hard copy and electronic form. The electronic data must be generated using USEPA Format A.
The USEPA is currently working to define the Agency standard for diskette deliverable data format. It
is likely that at some time during the performance period of this subcontract, this standard format will
be finalized. EG&G Idaho will require the subcontractor to convert from Format A to the new standard
upon request. Until the time of request for such conversion, Format A will be the only allowable format
for diskette deliverables. The data shall be submitted on an IBM or IBM-compatible, 3.5-in., double-
sided, double-density, 720 K-byte or a high-density, 1.44 M-byte diskette. The data dictionary for the
Format A diskette deliverable is found in Exhibit H of SOW-350.

Any Subcontractor that cannot deliver data in the specified electronic form will not be considered
for this EG&G Idaho subcontract.
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3. INORGANIC LABORATORY DATA VALIDATION

The inorganic laboratory data submitted by the Subcontractor will be subject to 100% validation
by either the ERP SMO or a representative of the ERP SMO. Any reported data points that have not met
the subcontract agreement are susceptible to penalty. The penalty will be in the form of either
nonpayment for, or reanalysis of, the data points in question. Flagrant or continual infractions of the
terms of this subcontract by the Subcontractor will result in the termination of the Subcontractor’s

services,

A description of the EG&G Idaho data validation procedure is presented to the ISOW
Subcontractor in order to help minimize analytical and reporting nonconformances. (Guidelines for
jnorganic data validation and a full description of the procedure are provided in References 4 and 5,
respectively.) The following section on the data validation process describes how the ERP SMO or a
representative of the ERP SMO will validate the Subcontractor’s data packages.

3.1 Inorganic Validation Process

The data validator must receive legible copies of all correspondence, instructions, and compiete
data packages that were exchanged between EG&G Idaho and the subcontracting laboratory. Access (o
this information is essential in order to evaluate the laboratory based on their ability to comply with
subcontract requirements. Each SDG must be validated separately. There will be three parts to the data
validation process: (1) data confirmation, (2) data clarification, and (3) data assessment. The validation
process parts are outlined as follows:

PART 1: DATA CONFIRMATION

The first part of the validation process is to confirm whether or not all of the data that
are entered on the report forms can be derived directly from the raw data pages. Comments
describing the laboratory’s analytical performance and compliance to the subcontract requirements
wilt be documented throughout this part of the validation process.



The raw data will be checked for the following:

. Completeness and legibility
. Comparability to the COC forms
. Understandable preparation sheets for standards and quality assurance/quality

control solutions

. Detailed explanation for any calculations or data manipulations

. Compliance to the task-specific SOW and the ISOW including, but not limited
to, the following:

- Holding times

- Calibrations

- Blanks

- Interference check samples

- Laboratory control samples

- Duplicate analyses

- Matrix spikes

- Serial dilutions

- Method of standard additions

¢ Detailed explanation for the determination and use of interelement correction

factors

. Accuracy of statements made in the case narrative

. Detailed explanation for any manufacturer programmed qualifiers entered on raw

data instrument printouts
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o A copy of the certificate of authenticity from the manufacturer of laboratory
control samples

. Detailed explanation of any nonconforming data and subsequent corrective

actions taken
. General good laboratory practice.
PART 2: DATA CLARIFICATION

After a comprehensive comparison of the raw data to the reported data has been
compieted, the data clarification process begins. This part of the process involves putting
qualifying flags next to reported values that for one reason or another have questicnable accuracy.
The usability of data is compromised whenever validation qualifying flags have been added.

Descriptions of the validation qualifying flags that will be used are as follows:
. U - The material was analyzed for, but was not detected above the level of the

associated value. The associated value is either the sample quantitation limit or

the sample detection limit.

. ] - The analyte was analyzed for and was positively identified, but the associated
numerical value may not be consistent with the amount actually present in the
environmental sample.

. R - The data are unusable,

o UJ - The material was analyzed for, but was not detected. The associated value

is an estimate and may be inaccurate or imprecise.
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PART 3: DATA ASSESSMENT

The data assessment part of the validation process is the formulation of a comprehensive
inorganic data limitations and validation (L&V) report. This report will include a description of
any results that were given qualifying flags by the data validator. The total number of data points
that were analyzed by the laboratory will be listed, along with the totali number of data points that
required validation qualifying flags. The percentage of compromised data will be reported.

The L&V report will be a detailed summation of the entire validation process. Comments
;conc‘erning the laboratory’s performance will be included and will be based on their compliance
to deliver the subcontractually agreed upon product. All comments will be stated as clearly and
accurately as possible, since both the project manager and the laboratory will be given copies of
the L&V report. Any problems that were caused by EG&G Idaho ERP (such as a poorly written

statement of work), rather than by laboratory deficiencies, will also be noted.

It is the intention of the ERP SMO to foster a relationship with the Subcontractor that will
facilitate the production of data that conform to the ISOW subcontractual requirements. The L&V report
is a means of documenting a Subcontractor’s performance. The Subcontractor will avoid repeated
requests to conform to the requirements if the recommendations delineated by the data validator in the
L&YV report are implemented.
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APPENDIX A

MODIFIED REPORTING FORMS
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COVER PAGE -INORGANIC ANALYSES DATA PALKAGC

Lab Name: Contract:

Lab Code: Case No.: SAS Na.: SCG No.:

SOW No.:

£5&G Sampie Mo. Lap Sampie [D.

Were ICP interelement corrections applied? Yes/No
Were ICP background corrections appiied? Yes/No
If yes-were raw data generated before
application of background corrections? Yes/No

Comments:

Release of the data contained in this hardcopy data package and in the
computer-readabie data submitted on floppy disketts has Deen authorized by
the Laboratory Manager or the Manager’'s designee, as verified Dy the
following signature.

Lab Manager:

Date: _ /_/
COVER PAGE - IN 1/7¢1
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£8&G Samciez No.

.
INORGANIC AMALYSIS DATA SHEZIT

Lab Name: Contract:

Lab Code: Case No.: __ SAS No.: S0G No.:
Matrix {soil/water;: __ Lab Sample ID:
% Solids: ____ Date Receivec:

Concentration Units (ug/L or mg/kg dry weight):

CAS No. Analyte |Concentration|C| Q M

| -

- —

-...-i R
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts: __
Comments:

FORM I - IN 1/91
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IHITIAL AND CONTINUING EELZBRATEON VERIFICATICH

Lab Name:

Lab {ode: fzse No.:

Initial Lalibration Sourcsa:

SAS No.: SDG No.:

Contract:

Continuing Calipration Source:

Concentration Units: ug/L

Initial Calibration

Continuing Calibration
Found %ZR(1)  Found

Analyte True Found %R(1)| True %R(1)
i
E
!
|
|
1
!
j
FORM II (PART 1) - IN 1/51
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28
CRDL STANDARD FOR AA AND ICP

LaD Name:

Lab Code: Case No.:

AA CRDL Standard Sources:

Contract:

SAS No.: SBG No.:

ICP CRDL Standard Source:

Concentration Units: ug/L

CRDL Standard for AA CROL Standard for ICP
Initial Final
Analyte True Found % True Found %R Found %
FORM II {PART 2} - IN 1/91
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BLANKS

LaD Name: Contract:

~

_aD Coae: fase No.: SAS No.: S0G hg.:

Preparation 3l1ank Matrix (soil/water):

Preparation Blank Concentration Units (ug/L or mg/kg):

Initial E

i i
| Calib. Continuing Calibration |l Preca-
Blank Blank {ug/L) L ration
Analyte (ug/L) C 1 C 2 C 3 C Blank

L

AN

R
I|III|IIIIlllIIIIIIiIAllll

R T I R T L T L I L I O A A

TR RER s

(LTI ey =

[

FORM III - IN 1/¢1
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s

ICP INTERFEZRENCE CHECK SAMPLZ

Lab Name: Contract:
Lab Code: Case No.: SAS No.: SDG Nog.:
IC? 10 Number: ICS Sourcz:

Concentration Units: ug/L

True Initial Found Final Found
Sel. Sol. Sol. Sol. Sol. Soi.
Analyte A AB A AB %R A AB %
|
l
‘;
FORM IV - IN 1/91
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5A
SPIKE SAMPLE RECOVERY

Lab Hame: Contract:

Lap Coga: Czse No.: SAS No.: SDG No.:

Matrix (soii/water):

% Solids for Samoie:

Concentration Units (ug/L or mg/kg dry weight):

CPTTT T I

|
!Contro1 |
| Limit | Spiked Sample Sample Spike 4
Analyte | %R Result (SSR) C| Result (SR) CiAdded (sa)l % la
! | I [
i | n i
| “ z
! Z _ I
_ - -
- - i~
- - ||
- : I
_ _ |-
_ _ |
|
- - i
Comments:

FORM V (PART 1) - IN 1/61
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. EGAG SAMPLE NO.
=]}
'PCST DIGEST SPIKE SAMPLE RECOVERY | [
Lap Name: Contract: | i
-ab Code: fase No.: SAS No.: S0G No
Concentration Units: ug/L
I
Control i
Limit | Spiked Samole Sample Soike j
Analyte %R Result (SSR) €| Result (SR) CjAdded (5A) % G Mi
! _ _ i
1
- - i
_ - il
Comments:
FORM V (PART 2) - IN 1/91
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DUPLICATES

Lat Name: Contract: |

Lap Code: Case No.: SAS No.: SOG MNo.:

Matrix (soil/watar;:

———————

% Soiids for Sampie: % Soiids for Duplicats:

Concentration Units (ug/L or mg/kg dry weight):

|Control ' |
Analyte | Limit Sample (S) C ||Duplicate (D) C|| RPD lig| M
i P
| - - -
- - -
- - i
- - U
FORM VI - IN 1/91
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LABORATORY CONTROL SAMPLE

Lab Name:

Lab Code: Case No.:

Solid LCS Sourcs:

Agueous LCS Sourcs:

Contrac

SAS No.:

-
-

Aqueogus (gg/L)

Analyte True Foun R

True

Found

Solid (mg/kag)

¢

Cimits

L by b erd

FORM VII - IN
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Lab Name:

Lio Coage:

S
STANDARD ADDITION REZSULTS

Contract:

Case No.: SAS No.:

Concentration Units: ug/L

S2G No.:

EG&G
Sampie
No.

0 ADD 1 ADD 2 ADD 3
AES |CON ABS |CON  ABS {CON

ADD
ABS

Final
Conc.

r

LErer et s

L e e

FORM VIII - IN
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g
ICP SERIAL DILUTIONS

m

233G SAMPLZ NO.

Lab Name: Contract: |
Lap Code: Case No.: SAS No.: SOG No.:
Matrix (soii/water):
Concentration Units: ug/L
Serial Yo
Initial Sample Dilution Differ-
Analyte Result (I} C|| Result (S§) C ence

R,

T T T L o e O O O O O D A A

FORM IX - IN

rr 1ttt rrrcr el e

LV et it =
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b
THSTRUMENT DIZTELTION LIMITS (SaMi-Al

NUAL)
Lab Name: Contract:
Lap Code: Czse No.: AS HNo.: SOG No
ICP ID Numper: Date: S
Flame AA ID Number:
Furnace AA ID Numper:
| i '
: Wave- ;
Tength | Back-| CROL : IDL
Analyte (nm) |ground| (ug/L) ! (ug/L) | M
| _
| _
! —
i —_—
1 —
| -
| _
i -
: -
] —
: —_
i —_
i .
| -
| _—
Comments:
FORM X - IN 1791
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T

i

13
IC? INTERELZIMENT CORRECTION rACTCRS (ANNUALLY)

Lab Name: Contract:
Lap Code: Case No.: SAS No.: SOG Meo.:
ICP ID Numper: Date: S
Wave- Interelement Correction Factors for:
Jength
Analyts (nm) Al Ca Fe Mg __
i
Comments:
FORM XI {PART 1) - IN 1/91
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Lab Name: Contract:
Lap Code: Czse No.: SAS No.: SOG No.:
IC? 1D Numper: Date:

. ‘
| Wave- | Interelement Correction Factors for:
Tength
Analyte (nm) - — —_ — —
| | | ;
|
i
i
'\
t
i
!
Comments:

FORM XI (PART 2) - IN 1/91
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-
#
-

1
ICP? LINEAR RANGES

Lab Nazme: Contract:
Lab Code: Lase No.: SAS No.: SDG No.:
ICP 10 Numoer: Date: S

Integ.

Time Concentration

Analyte (Sec.) {ug/L) M
Comments:
FORM XII - IN 1/91
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XJ
o ¢ |
rey
\
I
-
—qs+
—ita)
o
=z
r-
o
(3]

Lab Mame: Contract:
Lab Code: Case Ng.: SAS No.: SCS Ne.:
Method: __
EGAG
Sample Preparation{Weight Volume
No. Date (gram)| (mL)

FORM XIII - IN 1/91
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tab Name:

14
ANALYSIS RUN LCG

Contract:

Lab Code:

Instrument ID Number:

Start Date:

Case No.:

SAS No.:
Method: __
End Date:

SOG No.:

EGAG
Sample
No.

D/F

Time

Analytes

% R

T O T T T T O O O

R .
R e
R .
L S O O T O O O B e e ey

FORM XIV - IN
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Appendix C

ERP-SOW-33
Statement of Work for
Radiological Analyses Performed for the
Environmental Restoration Program at the
Idaho National Engineering Laboratory

and
Quality Assurance/Quality Control Program of the
Radiation Measurements Laboratory for

Gamma Spectroscopy and
Direct Gross Alpha/Beta Counting
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1. INTRODUCTION AND PURPQSE

The purpose of this document is to specify the requirements for control
of the accuracy, precision, and completeness of radiological analysis sample
data from the point of sample coliection through analysis, data reduction, and
reporting. The radiological analytical laboratory is referred to in this
document as the subcontractor.

1.1 Scope

The requirements of this document apply to EG&G Idaho Environmental
Restoration Program (ERP) subcontractors conducting radiological analyses on
environmental samples.

Laboratories performing work in support of ERP projects are required to
pass a review and must be granted approval prior to beginning analysis of
samples. The review and approval process will be conducted by the ERP Sample
Management Office (SMO) of EG&G Idaho. The ERP SMO will initiate and maintain
an ongoing laboratory approval program to track the status of laboratories
performing work under this SOW.

Individual sampling projects will be assigned to subcontractors by
individual task orders issued under this SOW. Work for task orders issued
under this SOW may not be sublet to any other laboratories. This includes any
laboratories affiliated with the subcontractor in any way, including those
possessing the same corporate name, unless all laboratories have undergone a
review and been approved by the ERP SMO.

Section 4 of this document provides the requirements necessary for

laboratories to follow in order to pass review and maintain active status.
Should more than one laboratory be invoived in the analysis of samples, each
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laboratory performing analyses must undergo a quality and technical review and
must comply with the quality assurance/quality control (QA/QC) requirements.
In general, the objectives and requirements of this SOW conform with the basic
requirements of "Quality Assurance Program Requirements for Nuclear
Facitities™, ASME NQA-1, 1989 ed. and "Interim Guidelines and Specifications
for Preparing Quality Assurance Project Plans", EPA QAMS 005/80.

The data deliverables outlined in Section 5 of this document are
required to ensure that the data from the subcontractor can be validated
independently. Failure to provide the necessary data deliverables may result
in rejection of the data, reanalysis of samples at the subcontractor’s
expense, and/or could ultimately result in loss of laboratory approval.

EG&G Idaho reserves the right to publish and enforce modifications to
this SOW. Subcontractors will be informed of and will receive copies of any
modifications. The subcontractor will not be held liable to follow
modifications that are published while a project is in progress, but will be
held Tiable for those addendums on future projects.

1.2 Responsibilities

The subcontractor shall have well-defined organizational
responsibilities sufficient to maintain a successful operation and meet the
needs of this SOW. As a minimum, the subcontractor shall designate and define
the responsibilities of the following personnel to be involved in the
performance of the EG&G Idaho contract. Personnel functions shall include,
but are not limited to, the following:

1.2.1 Propject Manager

The project manager is responsible for the overall performance of work
on the EG&G Idaho contract and shall be the primary contact for EG&G project
management personnel. The project manager shall be knowledgeable of all
requirements concerning analysis of EG&G Idaho samples.
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1.2.2 Laboratory Quality Assurance Coordinator

The laboratory QA coordinator is responsible for overseeing all aspects
of the laboratory quality assurance plan (LQAP) and reporting laboratory
performance relative to the requirements of the LQAP to management.

1.2.3 Sample Custodian

The sample custodian is responsible for receipt and control of EG&G
Idaho samples (receipt, log-in, storage, and disposal).

1.2.4 Technical Staff

The subcontractor shall maintain a staff of qualified and trained
personnel with the capabilities to perform all required analyses of EG&G Idaho

samples.

The ERP SMO shall be the EG&G Idaho representative for all technical
interfaces with the subcontractor. Questions or inguiries are to be directed
to SMO personnel responsible for radiological analyses of ERP samples: Mr,
David Anderson (208-525-5941, FTS 859-5941}. )
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2. ANALYTICAL LABORATORY REQUIREMENTS

This section describes the requirements for analytical methods, standard
operating procedures, and general and specific analytical reaquirements.

The samples to be analyzed by the subcontractor are from known or
suspected waste sites at the Idaho National Engineering Laboratory (INEL).
A1l samples are screened for activity levels prior to being shipped offsite.
The sample label and/or tag will be marked with the results of such
preshipment screenings. EG&G Idaho shall inform the subcontractor of any
samples showing elevated activity Tevels. Laboratories performing
radiochemistry analyses must be certified or licensed by the Nuclear
Regulatory Commission (NRC) or a recognized federal, state, or local agency.
EG&G Idaho will request information on the maximum radionuclide activity the
subcontractor will accept, and will not ship any samples that have an activity
level above the subcontractor’s acceptable level. The subcontractor must be
aware of the potential hazards associated with these samples. It is the
subcontractor’s responsibility to take all necessary measures to ensure the
health and safety of its employees.

2.1 Analytical Methods

For radiochemical analysis of ERP samples, analytical methods shail be
based on accepted radiological techniques. Guidelines for laboratory
procedures and methods are presented in the latest revisions of the following
documents:

. "Radiochemical Analytical Procedures for Analysis of Environmental
Samples”, No. EMSL-LV-0539-17, U.S. Environmental Protection Agency, Las
Vegas, Nevada.

. "Prescribed Procedures for Measurement of Radicactivity in Drinking

Water®, No. EPA-600/4-80-032, U.S. Environmental Protection Agency,
Cincinnati, Ghio.
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J "Eastern Environmental Radiation Facility Radiochemistry Procedures
Manual", No. 520/5-84-006, U.S. Environmental Protection Agency.

. "Standard Methods for the Examination of Water and Wastewater", 16th
Edition, American Public Health Association, New York, New York.

. "Procedures for Radiochemical Analysis of Nuclear Reactor Aqueous
Solutions”, No. R4-73-014, U.S. Environmental Protection Agency.

. "EML Procedures Manual", No. HASL-300.
. "Quality Assurance for Radiological Monitoring Programs (Normal

Operations) - Effluent Streams and the Environment", NRC Regulatory
Guide 4.15.

. "Calibration and Usage of Germanium Detectors for Measurement of Gamma-
ray Emission of Radionuclides", ANSI N42.14, American National Standards
Institute.

The methodology used for a particular analysis must be specified by the
subcontractor. Standard methods may be modified or alternative methods
substituted only with the approval of the ERP SMO.

2.2 Facilities
The subcontractor shall have adequate facilities to accomplish the
required work outlined by this SOW. As a minimum, the subcontractor shall

have the following facilities available:

2.2.1 Sample Receipt Area

An adequate, contamination-free work space, provided with chemical-
resistent bench tops for receiving and handling EG&G Idaho samples must be
available. An exhaust hood will be used when deemed necessary for the health
and safety of the laboratory personnel and to prevent contamination.
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2.2.2 Sample Storage Area

The subcontractor shall have sufficient space to store sample residuals
and final analytical preparations for 60 days after reporting results to EG3G
Idaho.

2.2.3 Sample Preparation and Analysis Areas

Adequate, contamination-free work spaces, provided with chemical-
resistent bench tops, operational exhaust hoods, a source of distilled or
demineralized water, analytical balances Tocated away from drafts or rapid
temperature changes, and adequate safety equipment in the event of a chemical
spill or radioactive contamination of personnel or equipment shall be
provided.

2.2.4 Sample Counting Area

The subcontractor must have a dedicated, contamination-free, temperature
controllied area for operation of radiocactive counting instrumentation. The
minimum required counting equipment is specified in Section 2.3, Specific
Technical Requirements.

2.3 Standard Operating Procedures

The subcontractor shall have written standard operating procedures
(SOPs) detailing each stage of the work performed in the laboratory. An SOP
is defined as a written, step-wise description of laboratory operations,
including examples of laboratory documents used. The S0Ps shall accurately
describe the laboratory activity and controlled copies of the written SOPs
shall be available to the appropriate laboratory personnel. All activities in
the laboratory pertaining to the analysis of ERP samples shall be performed
from written, approved SOPs. Published methodology papers shall not be used
as the direct instructional guideline for laboratory analyses.
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The subcontractor shall provide complete, updated copies of its SOPs to
the EG&G Idaho, ERP SMO within 45 days after the subcontract is awarded.

As a minimum, the subcontractor shall have mechanisms in place and
written SOPs for the following activities:

. Sample receipt, handling, and storage

. Chain-of-custody (COC) procedures

. Analytical methods, including reference

¢ Data reduction, data review, and reporting

. Qualification and training of personnel

. Document and records control

. Preparation and traceability of laboratory standards

. Reporting nonconformance

. Corrective actions

. Equipment calibration and maintenance, inciuding use of logbooks
. Internal audits and surveillances.

A more comprehensive description of the requirements for the QA/QC
related procedures listed above can be found in Section 3 of this document.
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2.4 General Technical Requirements

2.4.1 Sample Custodian

The subcontractor shall designate a sample custodian responsible
for receiving all samples. In the event the sample custodian is not available
to receive samples, a representative shall be assigned by the subcontractor to
assume the sample receiving duties.

2.4.2 Sample Receipt

The condition of the shipping containers and sampie containers shall be
inspected and documented by the sample custodian or designated representative.
The sample custodian or representative shall sign and date the EG&G Idaho COC
forms accompanying the samples at the time of sample receipt.  Upon receipt of
the samples, the yellow copy of the CCC form and the shipping document (Form
EGG-361) shall be returned to EGAG Idaho at the address listed in Section 5,
and the original shall be returned with the compieted data package.

2.4.3 Sample Receipt logbook

The sample custodian or representative shall maintain a bound logbook
for documenting sample receipt.

2.4.4 MWater Sample pH Check

The pH of water samples shall be checked and documented within five
working days of sample receipt. If the sampie pH is not < 2, the laboratory
shall add the necessary preservative {usually HNO, or HC1 to a pH of < 2) and
document this action. The sample must not be analyzed for a minimum of 16
hours following acidification. The sample pH must be verified by the analyst
at the time of the analysis.
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2.4.% QDiscrepancies

The ERP SMO shall be notified of any discrepancies noted in sample
condition or in paperwork received with the samples.

2.4.6 Lost Samples

The subcontractor shall immediately notify the ERP SMO representative
(Mr. David Anderson, 208-525-5941, FTS 859-5941) orally of any lost or
inadvertently destroyed samples, or of any loss of capability to analyze
samples that may adversely affect analytical results or the ability to deliver
analytical results data within the turnaround times specified. Written
confirmation shall be provided within five business days of this oral report.

2.4.7 Sample Disposal

Sample residuals and analytical sample fractions may be returned to EG&G
Idaho for disposal if the presence of radioactive materials in the samples is
not within the permitted disposal capabilities of the subcontractor. The
subcontractor shall state its sample return/disposal policy in its technical
proposal. Sampie residuals and fractions will be held by the subcontractor
for a minimum of 60 days after reporting of sample results.

2.4.8 Sample Matrix

ERP samples shall consist of the following matrices:

. Groundwater

. Surface water
. Surface soil
. Soil borings
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.  Sludge

. Sediment
. Vegetation
. Liquid wastes of mixed or unknown matrix.

2.4.9 Sample Filtering

Aqueous samples may be filtered or nonfiltered. Filtering requirements
will be defined in the project-specific task order. Any questions about
sample filtering should be directed to the ERP SMO personnel identified in
Section 2.4.6.

2.4.10 Sample Preparation

The subcontractor shall have the capability, if requested by EG&G Iidaho,
to dry, mill, sieve, and homogenize soil, sediment, and siudge samples prior
to analysis. Requests for special preparation of samples will be outlined in
the project-specific task order.

2.4.11 Variation of Procedures

Any deviations from written SOPs necessary for the analysis of ERP
samples must be documented by the subcontractor and noted in the case
narrative of the sample data report.

2.4.12 Counting Instruments

Counting instrumentation used for ERP sample analyses shall be state-of-
the-art and must have the capability to detect the radionuclides of interest
at the necessary activity levels.
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2.4.13 Calibration and Maintenance lLogs

An instrument calibration and maintenance log shall be maintained for
each counting instrument.

2.4.14 Instrument Setup
Instrumentation shall be setup and calibrated according to the
instrument manufacturer’s instructions. Any changes or modifications shall be

documented.

2.4.15 Counting Instrument Backgrounds and Source Checks

The subcontractor shall take instrument backgrounds and count source
checks according to an established schedule. This schedule shall be
documented by the subcontractor. This schedule shall conform to the minimum
requirements put forth in Sections 3.7.5 and 3.7.6 of this document.

2.4.16 Sample Detivery Group

Samples shall be grouped together in sample delivery groups (SDGs) for
analysis and reporting. Each SDG shall contain a maximum of 20 samples. All
samples in a SDG shall be from the same sampling project. The samples in the
SDG may be collected over a period of time and be batched together by the
laboratory. Consideration must be given to the required turnaround times when
batching samples for a SDG. SDGs shall be given the number of the Towest
sample number in the SDG (considering both alpha and numeric designations).

2.4.17 Quality Control Samples

For each SDG, a set of QC samples shall be analyzed. The results from
the QC samples shall be included in the report to the contractor. The
specific QC samples to be run for each analysis type are outlined in Section
2.5. A definition and description of the various types of QC samples to be
analyzed appears in the following sections.
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For SDGs of three or less samples, only the laboratory blank and

laboratory control sample {LCS) need to be analyzed (no duplicate sample}.
Preparation and identification of QC samples snall be recorded in a QC sample
togbook.

2.4.17.1 Laboratory Control Samples.

An LCS is an aliquot of deionized or distilled (DI) water or an
equivalent matrix to the samples being analyzed that contains a known
quantity of the analyte of interest. The LCS goes through all analysis
steps and receives equal quantities of all reagents used in the analysis
of the EG&G Idaho samples. The LCS has the same final form and counting
geometry as the samples in the SDG that it is counted with.

The subcontractor shall document the source material used to prepare
LCSs. The source material used for control samples shall be traceable

to NIST or other certified source.

The activity level of the LCS shall be representative of the activity
level seen in the samples.

2.4.17.2 Laboratory Blanks.

A laboratory blank is an aliquot of DI water or an equivalent matrix to
the samples being analyzed that contains none of the constituent of
interest that goes through the a1l the analytical steps and receives
equal quantities of all the reagents as the samples being analyzed.

The laboratory blank shall use the same aliquot size as would typically
be used for the matrix being analyzed. The blank shall have the same
final form and counting geometry as the samples in the SDG that i? is
counted with.
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2.4.17.3 Laboratory Duplicates.

. A duplicate is a laboratory generated split of one of the samples in the
SDG.
. The sample from which the duplicate is taken shall be thoroughly

homogenized. The duplicate shall utilize the same aliquot size and
counting time as the original sample. The duplicate shall go through an
identical analysis process as the original sample.

. For gamma analyses, the duplicate sample shall consist of a sample or
samples from the SDG counted again on a different detector from the
original count. This second count shall be for the same duration as the
original count.

2.4.18 Required Detection Limits

Experimental parameters (sample aliquot size, counting efficiency,
counting time, and instrument backgrounds) shall be optimized such that the
required detection limits, shown in Table 1, are met for each analysis type.
Circumstances may arise where the experimental parameters cannot be controlled
to allow the required detection limit to be met. These cases shall be noted
in the case narrative and/or in a minimum detectable activity report included
as part of the data package. In addition, cases may arise where a more rapid
or less expensive analysis may be requested. The detection limits for these
analyses will be determined in the project-specific task order. The detection
1imits shown in Table 1 represent the most stringent conditions that will have
to be met by the analytical laboratory.

Requirements for analysis of isotopes not shown on the target list will
be negotiated or specified in a project-specific task order.

The subcontractor shall indicate if they have specific forms they prefer

to use for analysis requests. These forms shall be provided to EG&G Idaho
after contract award, but prior to beginning sample analysis.
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Table 1. Required radiochemical detection limits

Soil or Other

Analysis MWater {pCi/L) Solid Matrices {pCi/q)

Gross Alpha 4 10

Gross Beta 4 10

Strontium 1 0.5

Tritium 400 -

Plutonium 238, 239/40 0.2 0.05
Uranium Isotopes 0.5 0.05
Americium 241 0.2 0.05
Thorium 228, 230, 232 0.5 0.05

Gamma Isotopes ° 10 1

a. Based on Cesium-137, all other gamma isotopes shall have a
detection 1imit commensurate with its photon yield and energy
as related to the Cs-137 detection 1imit. The gamma isotopes
of interest for ERP samples are listed in Table 2.

Table 2. Gamma-emitting isotope target list

Mn-54 Ag-110m Eu-152
Co-60 Sb-125 Eu-154
IZn-65 Cs-134 Eu-155
Ru-106 Cs-137 y-235
Ag-108m Ce-144 Am-241

2.4.19 Calculation of Detection Limits

The subcontractor shall present evidence that the required detection
1imits Tisted in Table 1 can be met or exceeded.
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2.4.20 Calculation Equations

The subcontractor shall provide the equations used for the calculation
of its sample results and total propagated errors for all analyses requested
either in its technical proposal or as part of the laboratory SOPs.

2.4.21 Signature List

A signature 1ist showing all laboratory personnel working on EG&G Idaho
samples and their responsibilities shall be provided to the ERP SMO prior to
beginning ERP sample analysis. This 1ist shall contain typed name, initials,
title, responsibilities, and handwritten signature and initials. The
subcontractor shall provide updated lists as necessary.

2.4.22 Requests for Data Review. Recounts or Reruns:

EG&G Idaho reserves the right to request that the subcontractor perform
a review of previously reported results. This review shall consist of
verification of data entry, data calculations, quality control results, or
other factors that may have affected sample results. EG&G Idaho also reserves
the right to request the recounting of a final analytical preparation or the
complete reanalysis of a sample if, upon review of the data, there is doubt as
to the accuracy or validity of the reported sample results. The
subcontractor shall document its policies concerning reviews, recounts, and
reruns.

If it is determined by the subcontractor that a correction needs to be
made on a previously reported result, the corrected results and an explanation

of the correction shall be reported in writing to EG4G Idaho.

2.4.23 Participation in Interlaboratory Comparison Sample Programs

The subcontractor is required to participate in the EML intercomparison
program and, additionally, is encouraged to participate in the EPA, or other
recognized interlaboratory comparison programs for radiological analyses. The



subcontractor shall analyze all samples provided for all radionuclides
specified on the ERP target 1ist presented in this SOW. The subcontractor
shall maintain records of its performance in these programs and these records
shall be part of the laboratory data package (see Section 5.1.5). Results
from intercomparison programs shali be included in the laboratory QA/QC
reports (see Section 3.11).

2.5 Specific Technical Requirements

2.5.1 Gross Alpha/Gross Beta Analysis

Counting instrumentation used for gross alpha/gross beta analysis shall
consist of a low-background gas proportional counting system connected to a
scaler or other recording instrumentation. The counting system shall
demonstrate sufficiently low backgrounds and sufficient counting efficiencies
to meet the necessary detection limits.

Counting instrumentation shall be calibrated using Am-241 as the alpha
emitting source and either Cs-137 or Sr-90 as the beta emitting source.
Calibration methods and traceability of the source material to an NIST
standard or other certified standard must be documented. Efficiency curves
shall be prepared using tap water residue (as per USEPA SW-846, Method 9310)
to simulate the total range of precipitate weights that will be utilized on
the counting planchets. A1l calibrations shall be entered into the detector
calibration logbooks.

The sample aliquot analyzed for gross alpha analyses shall be regulated
so that the density of the sample residue on the counting planchet is not
greater than 5 mg/cm’ (e.g., for a 1.5-inch planchet, the residue weight shall
not be greater than 60 mg, and for a 2-inch planchet, the residue weight shall
not be greater than 100 mg). If gross beta activity is determined using a
separate planchet from the gross alpha analysis, the above restrictions do not
apply to the gross beta counting planchet.
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The following QC samples shall be run with each SDG: one laboratory
blank and one laboratory control sample per SDG, and one laboratory duplicate
for each ten samples in the SDG (e.g., 10 samples or less = one duplicate,
more than 10 samples = two duplicates.).

2.5.2 JTritium Analysis

Counting instrumentation shall consist of a liquid scintillation counter
designed for the detection of low energy beta particles with a scintillation
cocktail mixture.

The liquid scintillation counter shall be calibrated by an accepted
method using a tritium standard that is traceable to NIST or other certified
source. The calibration method used shall be documented, along with the
identification and traceability of the calibration standard. Al1 calibrations
shall be entered into a detector calibration logbook.

A1l samples, including QC samples and duplicates, must be distilled
prior to counting.

The subcontractor shall identify the source of water used for laboratory
blanks. The water used for preparing QC samples shall be shown to be free of
tritium activity (by comparison to EPA blank water or other means). The
identification of the water used for preparation of QC samples must be
recorded.

The following QC samples shall be run with each SDG: one laboratory
blank and one LCS per SDG, and one laboratory duplicate for every ten samples
in the S0G (e.g., 10 samples or less = one duplicate, more than 10 samples =
two duplicates.).
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2.5.3 Alpha Soectroscopy Analysis

The alpha spectrometer shall consist of a surface barrier silicon
detector connected to a multichannel analysis system. As a minimum, the
detector system shall be calibrated for detection of the alpha particle
energies from 4 to 6 meV. The system shall have the demonstrated capability
(backgrounds, counting efficiencies) to meet the required detection limits.

The alpha spectrometer system shall be calibrated by an accepted method
with traceable standards. The calibration procedure shall take into account
the entire range of alpha energies expected to be encountered during analysis
of ERP samples. The method of calibration and the identification of standards
used shall be documented. Al11 calibrations shall be entered into a detector
calibration logbook.

Detectors used for counting of environmental Tevel samples shall be
segregated from detectors used for counting higher level samples.

The subcontractor shall provide a written explanation of the method of
spectrum analysis used (computer software type, sofiware revision and date
last revised, or if manual integration is used, etc). This written
explanation shall contain the parameters used to identify and quantify peaks
along with measures taken for uncharacteristic spectra. If special
integration or treatment of the spectrum is required for a sample analysis, a
written explanation of actions taken shall be included in the case narrative
of the laboratory report for that sample data group.

If a radioactive tracer is used to correct sample results for
experimental losses of the constituent of interest, the tracer materials shall
be traceable to NIST or other certified source. The activity level of the
added tracer shall be consistent with the activity level of the samples.
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The methodology used for alpha spectroscopy analysis of soil samples
shall include a total dissolution of the soil prior to separation and
quantification of the individual alpha isotopes.

The QC samples to be analyzed with each SDG are: one Iaborafory blank
and one LCS per SDG, and one laboratory duplicate for every ten samples in the
$OG (e.g., 10 samples or less = one duplicate, more than 10 samples = two
duplicates.).

" The subcontractor shall store the sample and background {or biank) alpha
spectra from analysis of ERP samples. These spectra shall be kept as
laboratory records. These records shall be made available to EG&G Idaho upon
request.

2.5.4 Gamma Spectroscopy Analysis

The gamma spectrometer shall consist of a high purity germanium (HPGe)
detector or equivalent. Sodium iodide (Nal) detectors are not suitable for
ERP samples. The supporting instrumentation shall have multichannel
capabilities and the instrumentation shall be such that the full range of
gamma ray energies of the gamma-emitting isotopes shown on the ERP target
analyte 1ist (Table 2) can be detected and quantified.

The gamma spectrometer system shall be calibrated by an accepted method
using reference standards traceable to NIST or other certified source. The
calibration procedures shall be documented and all calibrations entered into a
gamma calibration logbook with the identification number of standards used for
the calibrations.

The calibration procedures for the gamma detectors shall take into

account all sample geometries that will be used for counting ERP samples. The
subcontractor shall designate the preferred geometries it customarily uses.
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The methodology used to analyze the gamma spectrum shall be documented.
If a commercially available software package is usad, the source of the

software, the program revision number, if applicable, and the year the
software was purchased shall be documented. ODocumentation of revisions to
software packages shall be maintained as controlied records. Any additional
review or analysis of gamma data conducted prior to data reporting shall be
documented.

For QC purposes, one duplicate sample shall be analyzed for each 10
samples in the SDG (e.g., 10 samples or less = one duplicate, more than 10
samples = two duplicates). A duplicate sample for gamma analyses is a
laboratory selected sample from the SDG that is counted a second time on a
different detector system. This repeat count shall be for the same duration
as the original count and is to be reported as a duplicate result.

The gamma spectrum from each sample counted and the background spectrum
subtracted shall be uniquely identified and stored by the subcontractor as
laboratory records. These records shall be made available to EG&G Idaho upon
request.

2.5.5 Strontium Analysis

Strontium analysis may consist of a Sr-90 only analysis, or a total Sr
analysis, depending on contractor needs. The type of analysis required for a
specific set of samples will be outlined in the project-specific task order.

Strontium samples shall be counted on a gas proportional counter as
described in the gross alpha/gross beta analysis in Section 2.5.1. Sr- 85
tracer activity, if used, shall be counted on a gamma detection system. The
Sr-85 activity may be counted on a Nal detection system if desired by the
subcontractor.
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Calibration of the detectors shall take into account the different beta
detection efficiencies for Sr-89, Sr-90 and Y-90. The gamma detection system
shall be calibrated for the Sr-85 tracer sample geometry. Calibration methods
shall be documented, identification of standards used for calibrations shall

be listed, and all calibrations shall be entered into the detector calibration
logbooks .

The following QC samples shall be run with each SDG: one laboratory
blank and one LCS per SDG, and one laboratory duplicate for every ten samples

in the SDG (e.g., 10 samples or less = one duplicate, more than 10 samples =
two duplicates).
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3. QUALITY ASSURANCE AND QUALITY CONTROL REQUIREMENTS

This section describes the minimum QA/QC requirements that must be met
by the subcontractor to obtain approval to perform analyses on ERP samples.
The laboratory QA/QC program must cover all aspects of laboratory operation.
Specific guidance on QA/QC program requirements can be found in the basic
requirements of "Quality Assurance Program Requirements for Nuclear
Facilities™, ASME NQA-1, 1989 ed. and "Interim Guidelines and Specifications
for Preparing Quality Assurance Project Plans", EPA QAMS 005/80, U.S.
Environmental Protection Agency. This program must be in place and
operational at the time of the pre-award, onsite evaluation conducted by EG&G
Idaho personnel. '

The (LQAP) shall address, as a minimum, the following areas:

3.1 Laboratory Organization and Personnel

The subcontractor shall present an overview of the laboratory
organization, showing the personnel responsible for implementation of the
quality program and the lines of communication between laboratory departments.

3.2 Personnel Qualification and Training

The subcontractor shall document the minimum qualifications necessary
for each position in the laboratory, training programs used to train
personnel, and documentation and maintenance of qualification and training
files.

3.3 Chain-of-Custody {COC) Requirements

3.3.1 COC Procedure

The subcontractor shall have a procedure for documenting custedy of
samples throughout the Taboratory analysis process from sample receipt to data
reporting.
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3.3.2 COC Documentation

The COC documentation shall contain signatures and dates of laboratory
personnel showing sample receipt and transfer of custody of samples and/or
paperwork pertaining to the samples.

3.3.3 COC Reporting

The COC document shall be associated with an SDG and shall list all EG3G
Idaho and laboratory sample numbers contained in that SDG. If more than one
COC is required for a sample data group, copies of all COCs shall be included
in the final laboratory report.

3.4 Sample Receipt, Handling, and Storage

3.4.1 Sample Receipt

The subcontractor shall document the steps to be taken by the sample
custodian upon sample receipt, including the screening of samples for
radioactivity levels and the actions to be taken for any discrepancies found.

3.4.2 Sample Handling

The subcontractor shall document the handling requirements for samples,
including samples containing radioactivity at elevated levels. The
subcontractor shall also document the methods used to transport samples
through the laboratory and to maintain sample security during the analysis
process.

3.4.3 Sample Storage

The subcontractor must have sufficient methods and facilities to
securely store the samples prior to analysis, and store sample residuals and
final analytical preparations for a minimum of 60 days before disposal or
return of the samples to EG&G Idaho.
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3.5 Nonconformance and Corrective Actions

The subcontractor QA plan shall contain the procedures and personnel
responsibilities for identifying a nonconformance, initiating a nonconformance
report, identifying corrective actions, verifying corrective actions, and
notifying the customer concerning results data and analysis schedules affected
by nonconformances.

3.5.1 Nonconformance Notification

The subcontractor shall notify the ERP SMO as soon as possible when an
out-of-control event occurs that might affect the timely analysis of ERP
samples or the accuracy and quality of ERP sample results.

3.5.2 Nonconformance Documentation

A1l out-of-control events shall be documented in a nonconformance report
as described in Section 3.5.3 and shall be submitted to the ERP SMO.

3.5.3 Nonconformance Report Format

Nonconformance reports (NCRs) shall contain the following information:

. When the out-of-control event was discovered

. The equipment affected by the out-of-control event

. The signature of the person who detected the out-of-control condition

. The effect of the out-of-control condition on the analysis of samples

. A description of any sample data that may have been affected by the out-
of-control event
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. Corrective actions to be taken, measures to prevent a reoccurrence of
the problem, and effectiveness of the corrective actions

. A copy of the instrument control chart or other data that demonstrates
the out-of-control condition.

3.5.4 Reporting Nonconformance and Corrective Actions to the Contractor

A copy of the NCR shall be included in the laboratory report for any
SDGs that were affected by the nonconformance. The subcontractor shall
demonstrate how corrective actions have solved the nonconformance and the
steps taken to prevent reoccurrence of the problem.

3.6 Document Control
The subcontractor shall have documented procedures for writing, review,

approval, and distribution of controlled documents, the use of controlled
copies, and documentation for distribution of revisions.

3.6.1 Controlled Documents

Controlled documents shall include, but are not limited to; laboratory
S0Ps, the LQAP, and program/project directives.

3.6.2 Corrections to Controlled Documents

Changes or corrections to controlled documents shall be made according
to a documented procedure such as a document revision request.

3.6.3 Laboratory Records

The subcontractor shall maintain files of laboratory records. These
records shall include, but are not limited to; laboratory logbooks, COC
records, computer data and spectra, and any other pertinent records concerning
EG&4G Idaho ERP sample analysis and results.
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The subcontractor shall retain a copy of all data packages, calibration
records, and other QA/QC-related records pertaining to the analysis of ERP
samples for a period of five years or until instructed to dispose of the
records, whichever is shorter. Laboratory records shall be traceable,
retrievable, legible, and protected against damage, deterioration, or loss.

3.6.4 (Corrections to Laboratory Records

A1l corrections to laboratory records shall be made by drawing a single
line through the error and entering the correct information. The person
making the correction shall initial and date the record at the point of the
correction.

3.6.5 Entries to taboratory Logbooks

A1l logbook entries shall be initialed and dated by the person making
the entry at the time the activity is performed.

3.7 Control of Measuring and Test Equipment

The subcontractor shall have documented procedures for calibration of
all equipment used for measurements in the laboratory (counters, balances,
pipettes, thermometers, etc.), acceptance criteria for these calibrations,
documentation of calibration results in Jogbooks, and corrective action
procedures for out-of-control conditions.

3.7.1 Primary Instrument Calibrations
Primary calibrations of counting instrumentation shall be performed at

least once per calendar year. Primary calibrations shall cover all sample
geometries and all target radionuclides.
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3.7.2 Calibration Traceabilitv

Counting instrument calibration shall be performed using traceable
standards. Traceability shall be maintained to NIST or other recognized
standard agency.

3.7.3 Calibration Standards

The subcontractor shall provide a Tist of calibration standards used for
counting instrument calibration to the ERP SMO within 45 days of contract
award. This list shall include identification numbers and documentation of
traceability.

3.7.4 Calibration Acceptance Criteria

The subcontractor shall have established acceptance criteria for
calibrations and these criteria shall be documented in the specific instrument
calibration logbooks.

3.7.5 Daily Check Sources

As a minimum, daily efficiency check sources shall be run on each
detector used for counting EGAG Idaho ERP samples, with the exception of alpha
spectroscopy detectors, which, as a minimum, shall have weekly check sources
counted. The results of the check sources shall be compared to established QC
criteria. The results of the check sources shall be maintained in an
instrument-specific logbook. A1l logbook entries shall document the source
identification, the initials of the person performing the check, the date of
the check, the results of the check, and the status of the detector.
Acceptance criteria for the check sources shall be documented in the logbooks.
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3.7.6 Instrument Backgrounds

As a minimum, background checks shall be run weekly on each detector for
gas proportional and gamma detectors and at least once per month on alpha
spectroscopy detectors. Backgrounds may be taken more often if deemed
necessary by the laboratory. Backgrounds for liquid scintillation detactors
shall be taken each time a group of samples is counted. The frequency of
backgrounds for each instrument shall be documented by the Taboratory. The
results of the background checks shall be maintained in an instrument-specific
logbook. ATl logbook entries shall document the initials of the person
performing the check, the date of the check, the background count detected and
the detector status. Acceptance criteria for the background check shall be
documented in the logbooks.

3.7.7 Control Charts

Results of check sources and background checks shall be recorded on
control charts (see Section 3.8).

3.7.8 Equipment Maintenance

The subcontractor shall document required maintenance schedules,
indicators of necessary maintenance, and documentation of maintenance in
logbooks for all necessary laboratory equipment.

3.8 Requirements for Control Charts

3.8.1 Responsibility for Control Charts

Control charts shall be established and maintained by the subcontractor.
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3.8.2 Control Chart Requirements

As a minimum, each control chart shall consist of a centerline, an upper
and lower warning limit, and an upper and Tower control limit. The
subcontractor shall document the equations or methodology used for calculating
the warning and control limits.

A minimum of 20 data points shall be obtained prior to the establishment
of the warning and control limits. The subcontractor shall collect enough
data points to establish the chart limits prior to beginning analysis ¢f ERP
samples. Data collected by the subcontractor during the previous celendar
year may be used for the establishment of these limits.

3.8.3 Quality Control Requirements for Control Charts

The LQAP shall address the following items concerning control charts:
. The laboratory activities which will have control charts.

. The ﬁersonne1 responsible for maintaining and interpretfng the
control charts

. The time interval for updating control charts and control chart limits

. A definition of what constitutes an out-of-control situation on the
control charts and the corrective actions to be faken.

3.9 Procurement of Materials and Services

The subcontractor shall have documented procedures for control of
materials purchased for use in the laboratory analysis of ERP samples (e.g.,
quality specifications for reagents, receipt inspection procedure, etc.}.
Qualifications and specifications for any subcontracted services shall be
documented.
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3.10 Internal Audits and Surveillances

3.10.1 Audits

. Planned and scheduled audits shall be performed by the subcontractor to
verify compliance with all aspects of the LQAP and to determine its
effectiveness.

. Audits shall be performed in accordance with written procedures or

checklists.

. Personnel conducting audits shall not have direct responsibility for
performing or supervising the activities being audited, but will have a
working knowledge of the operation.

. Audit results shall be documented, reported to management, and shall be
reviewed by management.

. The subcontractor shall have a method for management to assess the
adequacy and effectiveness of the QA program, which shall include
provisions for reporting and distributing the results of these
assessments.

3.10.2 Surveillances
. Surveillances shall be planned and performed to verify compliance to the
quality requirements of this SOW and the QC requirements of the project-

specific statements of work (SOWs).

. Surveillances shall be performed by persons who are not performing or
directly supervising the work being inspected.

. Results from surveillances shall be documented and reported to
management for appropriate corrective action.
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3.11 Quality Assurance/Quality Control Reports

3.11.1 Scope of QA/QC Reports

The subcontractor shall generate QA/QC reports which present an
evaluation of the performance of the laboratory in regards to its established
QA/QC program. The format of the report is up to the subcontractor, but must
meet the minimum requirements outlined in Section 3.11.3.

3.11.2 Frequency of QA/QC Reports
Reports shall be generated on a quarterly basis and must be received by
the ERP SMO of EG&G Idaho within 30 business days of the end of each calendar

quarter.

3.11.3 Content of QGA/QC Reports

The contents of the report shall address, but not be limited to, the
following items:

. Introduction: The introduction shall present an overview of the
laboratory performance during the previous calendar quarter. This
overview focuses on laboratory performance with regards to the
Jaboratory QA/QC plan. It should include a discussien of any significant
personnel changes or training programs inveiving technical or quality-
oriented subjects that have taken place.

. Quality Control Data, which includes:

A summary of results from QC samples analyzed and instrument
calibration and background checks taken during the quarter

- Control charts generated or updated during the quarter

- Trends or out-of-control events noted

- Corrective actions taken for out-of-control events or trends
- Effectiveness of previous corrective actions taken.
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. Laboratory Intercomparison Sample Data, which includes:

A summary of results from inter-comparison program sampies
analyzed during the guarter

- Sample results tables '

- Biases or trends noted

- Corrective actions taken for biased results or trends noted
- Effectiveness of previous corrective actions taken.

3.11.4 Quality Reports to Management

The subcontractor shall have a documented plan for reports to management
concerning the status of quality programs in the laboratory.

3.12 Data Review and Approval

The subcontractor shall have an established and documented method for
review and approval of sample results and QC data. A secondary review of all
ERP data shall be conducted before release, and the signatures of both
reviewers shall be included in the data report to the contractor.

3.13 Control of Software

3.13.1 Software Documentation

The point in the development of Taboratory software where documentation
is required, and the minimum documentaticn requirements for software shall be
established by the subcontractor. Each computer program affecting the quality
or reliability of analytical results shall be separately documented.

3.13.2 Software Testing

Verification of computer programs affecting the quality of amalytical
results shall be established using data for which the correct result is known.
The verification process shall be documented.
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3.13.3 Software Control

Methods shall be established and documented to ensure that changes to
computer software affecting the quality of analytical results are properly
controlled and approved. These methods shall prevent unauthorized use or
changes to software.

3.13.4 Software Error Control

Methods shall be established to evaluate, control, and correct data
entry errors or program problems that could affect the quality of analytical
results.

3.14 Certifications from Outside Agencies

The subcontractor shall present all certifications from outside agencies
(Tocal, state, Federal) that provide indication of the quality and
capabilities of the subcontractor.
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4. LABORATORY APPROVAL REQUIREMENTS

The subcontractor must be approved by the ERP SMO Taboratory approval
process before performing analyses for EG&G Idaho. An ongoing labcratory
approval program will be maintained to track the status of Jaboratories
performing work under this SOW. The requirements for laboratory approval are
outlined in the following subsections.

The approval process shall consist of four major elements:

e  Review of the LQAP {Section 4.1}

. Analysis of performance evaluation samples (Section 4.2)

. Laboratory audit and inspection (Section 4.3)

. Regular review of laboratory data (results from ERP samples,
intercomparison program sampies, and blind performance evaluation
samples).

4.1 Laboratory Quality Assurance Plan

The organization of the LQAP is up to the subcontractor. The LQAP
should contain the QA/QC elements covered in Section 3 of this SOW. The
subcontractor LQAP shall be submitted to the ERP SMC for review prior to the
pre-award onsite audit. Implementation of the LQAP shall be verified by EGAG
Idaho quality personnel at the onsite audit.

4.2 Performance Fvaluation Samples
Prior to beginning analysis of ERP samples, each laboratory must

analyze a set of performance evaluation (PE) samples that are representative
of the expected ERP environmental sampies.
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Upon approval of the LQAP, the ERP SMO will send a set of PE samples to
the laboratory for analysis. The PE sample package will contain
instructions as to how the PE samples are to be analyzed and reported. Data
deliverable requirements will be spelled out in the instructions.

Laboratory results from the PE samples will be evaluated by the ERP SMO.
The laboratory must pass proficiency testing prior to approval for ERP sample
analysis. The ERP SMO will respond to the laboratory with the results of the
proficiency samples so that the laboratory can assess its performance and
correct any deficiencies, if necessary.

As part of the ongoing laboratory approval program, blind performance
evaluation samples will be periodically sent to laboratories as part of a
routine sample set. The results from these analyses will be compiied and
charted by the ERP SMO.

4.3 Laboratory Audit

The laboratory audit will be conducted after review of the LQAP,
laboratory response to review comments,'and completion of the proficiency
testing. The audit will be performed by the ERP SMO. The scope of this audit
will be implementation of the LQAP, inspection of laboratory facilities,
verification of instrument calibrations, verification of analytical
methodologies, tracking of the PE samples through the laboratory using
laboratory documentation, and interviews with laboratory personnel. Al1l
findings and/or observations from the audit must be resolved prior to
laboratory approval. A followup audit may be necessary in instances where
there are a large number of deficiencies requiring corrective action.
Followup audits will be scheduled as soon as possible after the last
corrective action response is received from the laboratory.
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4.4 Notification of Aporoval

The laboratory shall receive a written notification of approval upon
satisfactory dispensation of all audit findings, acceptance of the LQAP, and
successful completion of the PE samples.

4.5 Re-Appraovals

Each laboratory will be scheduled to undergo a re-approval every 18
months. To be eligible for re-approval, the laboratory must be currently
performing analyses for the ERP or be needed for future work on a project
currently taking place.

The re-approval process is similar to the initial laboratory approval,
except that it will include a review of data reports and/or monthly progress
reports from the laboratory for the past calendar year.



5.  LABORATORY REPORT AND DATA DELIVERABLES

The subcontractor shall provide reports and other deliverables as
specified. The described sample data package for the Tevel of analytical
support required shall be delivered, in triplicate, to the EG&G Idaho
Administrative Records and Document Control (ARDC) department at the following
address:

Ms. Donna R. Kirchner
EG&G Idaho, Inc.
ERP ARDC
P.C. Box 1625
Idaho Falls, ID 83415-3904

The required content and form of each deliverable in the sample data
package is described in this section. The deliverables necessary to meet the
analytical support Tevel required for each sampling project will be described
in the individual project-specific task orders. The subcontractor shall have
the capabiiities to provide the results data described in Section 5.1.4 in
computer readable fotm. Data, in computer readable form, shall be submitted
in triplicate on three IBM or [BM-compatible, 3.5-inch diskettes and shall be
delivered to the above ARDC address. Data on computer diskettes shall be in
ASCIT text files unless otherwise specified by EG&G Idaho.

Provisions may be made for EG&G Idaho to provide the subcontractor with
computer templates of the results tables shown in Attachment B and data entry
software for completing the tables.

The subcontractor shall perform the requested analyses on ERP samples
within 30 days after taking custody of a sample. If circumstances arise that
would not allow the laboratory to meet the required turnaround time, the ERP
SMO must be notified. This notification must be received, in writing, at
least ten (10) days prior to the required date so that alternative
arrangements can be made for the analysis of the samples. Failure to provide
the requested deliverables, to meet required turnaround times, or to notify
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the ERP SMO in the event of unexpected delays may result in withdrawal of
laboratory approval.

Section 5.2 describes the additional supporting documentation the
subcontractor shail maintain on file as laboratory records. These records
shall be made available to EG&G Idaho upon request and shall be available for
audit.

5.1 Laboratory Reports

The format for the sample data package shall follow the outline
described below. The report shall contain the items Tisted in Table 3.

Table 3 Radiological deliverables for analysis of environmental restoration
program samples

P nten

. Cover letter/letter of transmittal
. Chain-of-custody form(s)
. Request for analysis form(s)
. Laboratory data package

- Data reporting forms information (see Attachments A and B)
. QA/QC summary

- Internal QA/QC documentation

- External QA/QC documentation
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A detailed description of each item in Table 3 is provided below.

5.1.1 Cover Letter/letter of Transmittal

Tne cover ietter should contain the project name and/or number, a case
narrative describing any problems encountered or procedure modifications made
during sample analysis, a summary of the achieved detection limit of the
analysis, an explanation for detection limits not met, and the signature of
the person responsible for the data release.

5.1.2 ghain-of-Cuystody Forms

. Field COC form - The chain-of-custody form used for tracking the samples
from field sampling to delivery at the laboratory, and the return of the
results data package.

. Lab COC form - The chain-of-custody or internal tracking forms used for
tracking the samples through the analysis process within the Taboratory.

5.1.3 for Analysis Forms

The analysis request form is the form that is filled out during sampling
activities or by the laboratory to show the analyses to be performed on each
sample.

5.1.4 Results Data Package

The sample results data shall be reported in a format compatible to the
EGAG Idaho data reporting forms attached. Instructions for formatting the
data deliverables from the analysis of ERP samples is provided in Attachment
A. The instructions provide the necessary format and the maximum number of
characters for each data entry field. The forms on which the data will be
entered at EGAG Idaho are shown in Attachment B.
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Cover Page - Contains project information (title, SCW number, case
number, lab report number), field sample and laboratory sample number
cross-references, and the signature of the person responsitle for
release of the data from the laboratory.

Radiganalytical Analysis Resylts - Form [ - Contains the required
results data from the analysis of ERP samples. These results include
field & laboratory sample identification, sample matrix, analysis type,
sample result, total error of sample result, reporting units, analysis
date, sample date, sample size, analysis yield when yield monitors or
tracers are utilized, and detector identification.

Radicanalytical Quality Control Results - Form II - Contains the
required results data from the analysis of QC samples analyzed in
conjunction with the ERP samples. This form contains results from the

analysis of blanks, spikes, laboratory control samples and duplicates.
These results include: QC sample identification, QC sample type (blank,
LCS, duplicate), analysis type, sample resuit, total error of sample
result, known value for laboratory control samples, total error of Kknown
value, reporting units, percent recovery of laboratory control samples,
analysis date, analysis yield when yield monitors or tracers are
utilized, and detactor identification.

A1l EG&G Idaho sample results, QC sample results, and the associated
total propagated uncertainties shall be reported in scientific notation.
Results and the associated errors shall have the same number of
significant figures. A1l total errors shall be reported as one standarc
deviation. The laboratory report shall aiso contain the signature of
the technician performing the analysis and the persons responsible for
reviewing the data.
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5.1.5

Quality Assurance/Guality Control Summary

Internal QA/QC documentation - - Documentation to show that the
laboratory instrumentation was in control during the time of sample
analysis.

- Laboratory control charts - - A copy of the most recent laboratory
control sampie and instrument background control charts for each
detector used for the analysis of the samples being reported. These
control charts shall be up-to-date and cover the time period
immediately proceeding and/or including the time of EGAG Idaho sample
analysis.

- Calibration verification - - A written checklist or other evidence
that shows the date of the most recent primary calibration, source
check count and, background count for each detector used with the set
of samples being reported. The documentation shall contain the
signature of the person responsible for the calibration and the
calibration status of the detector [An example of a calibration
checklist (Form III} is shown in Attachment B].

External QA/QC documentation - - Results from interlaboratory comparison
samples (EPA, EML, etc.) that the laboratory has analyzed which reflect
the ability of the taboratory to aralyze the radionuclides and sample
matrices being reported.
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5.2 Additional Supportina Documentation

The documentation described,jn this section shall be maintained on file
at the laboratory. Al supporting documentation records shall be traceable to
the laboratory sample identification number, the ERP field sample
identification number, the SDG number, or the laboratory report number.
Additional supporting documentation shall consist of, but is not Timited to,
the following:

. Sample receipt, shipping, storage, and disposal records
. Laboratory COC records
. Certifications for standards which show the traceability to NIST or

“other accepted source

. Standards preparation sheets or logbooks which show all dijutien
calculations, preparer‘s signature, and dates of preparations

. Instrument maintenance and operational logbooks which show all
calibrations, repairs, out-of-control conditions, samples analyzed,

signatures, and dates

. Laboratory benchsheets and logbooks which reference analysis type,
sample numbers, analysts’ initials, and dates

. Sample and background spectra from gamma spectroscopy which are
traceable to the sample result

. Sample and background spectra from alpha spectroscopy which are
traceable to the sample result

. The raw data from all radiochemical analyses necessary to hand calculate
all sample results and total propagated uncertainties.
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Instructions
Instructions
Instructions

Instructions

ATTACHMENT A
INSTRUCTIONS FOR DATA REPORTING FORMATS

for Cover Page Data
for Form I Data, Radioanalytical Analysis Results
for Form II Data, Radjoanalytical Quality Control Results

for Form III Data, Instrument Calibration Checklist
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Project Title:

Lab Name:

Case No.:

Report No.:

Method Type:

INSTRUCTIONS FOR COVER PAGE DATA

Title of project as specified in the project-specific
statement of work (SOW) (maximum 60 characters).

Name of laboratory performing analyses, a 6 character
unique laboratory code assigned by EG&G Idaho after
contract award.

Five-character site identification code. Designated
in the project-specific SOW.

Laboratory generated report number for the data
package (maximum 12 characters).

Code for the type of analysis performed on the
samples reported in this data package. Analysis
method codes are listed in Table 1 (3 characters).

Table 1. Analysis method type codes for radicanalytical report forms

Code Description

ALS Alpha spectroscopy

GMS Gamma spectroscopy

GRA Gross alpha

GRB Gross beta

L.SC Liquid scintillation

SRR Strontium isotopes by radiochemistry

SRT Total strontium by radiochemistry

OTR Other radiochemical analyses (e.g., C-14, I-129, I-131)
NRM Nonroutine method (e.g., ICP mass spectroscopy}

(OTR and NRM analyses must be defined in the comments)

SDG No:

Field Sample No.:

Lab_Sample ID No.:

The SDG number assigned by the laboratory to the data
package (maximum 12 characters).

A unique sample identifier, generated by EG&G Idaho,
and defined in the approved sampling and analysis plan
(maximum 12 characters).

A unique alphanumeric identifier assigned to each

sample by the analysis laboratory {(maximum 12
characters).
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gcmments :

Data Releass:

Comments concerning method types nct defined in Table
1 (OTR or NRM). Any other. pertinent information the

laboratory feels is necessary to include {maximum 254
characters).

Signature, typed or printed name, and title of person
authorizing release, and date of report package
release (date format = mm/dd/yy) (25 characters each
for typed name and title, 8 for date).
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INSTRUCTIONS FOR FORM I DATA
RADIOANALYTICAL ANALYSIS RESULTS

Date: Date of report package preparation (date format =
mm/dd/yy) (8 characters).

Lab Name: Name of Laboratory performing analyses, a unique 6-
character laboratory code assigned by EG&G Idaho after
contract award.

Case No.: Five-character site identification code designated in
the project-specific SOW.

rt No.: Laboratory generated report number for the data
package {maximum 12 characters).

SDG No: The SDG number assigned by the Taboratory to the data
package {(maximum 12 characters).

Field Sample No.: A unique sample identifier, generated by EG&G Idaho,
and defined in the approved sampling and analysis plan
(maximum 12 characters).

Lab Sample ID No.: A unique alphanumeric identifier assigned to each
sample by the analysis laboratory (maximum 12
characters).

Sample Matrix: Matrix of samples analyzed. See Table 2 for matrix

codes to be used for reporting sample results {6
characters maximum).

Table 2. Table of valid sample matrix codes

Code Description
NWATER Nonfiltered groundwater or surface waters
FWATER Fittered groundwater or surface waters
SOIL Soils analyzed as received
MSOIL Soils that have been milled and sieved
SLUDGE STudge samples
SEDMNT Sediment samples
VEGETA Vegetation samples
OTHER Other matrices are defined in comments
Anal Type: The isotope being analyzed. Isotopes are to be entered

in the format shown in the foliowing examples: Am-241,
Cs-137, Pu-238, alpha, beta (maximum 6 characters).
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Sample Value:

Sample Ervror:

Units:

Anal Date:

Samplie Date:

Sample Size:

Detector ID:

Comments:

ASL:

NOTE:

Sampte result obtained, decay corrected to sample
collection date and time, and background corrected if
necessary. Result shall be reported as a real number
(even if negative) in scientific notation (using the
format x.xxE+xx}. Less than (<) numbers or nondetect
is not acceptable (maximum 8 characters).

The one standard deviation total propagated
uncertainty of the sample result (format = x.xxE+xx)
(maximum 8 characters).

The reporting units in which the sample result and
total error are given. Units to be used are pCi/L for
1iquid samples and pCi/g dry weight for solid
matrices. Total uranium, if requested, may be
reported in ug/L or ug/g (maximum 5 characters).

Date on which the counting of the sample was
completed {date format = mm/dd/yy) (8 characters).

Date on which the sample was collected (date
format = mm/dd/yy) (8 characters).

Size of the sample aliquot taken for analysis.
Report in liters (L) for liquids and grams (g) for
solid matrices (format = xxxx.xxxx) (maximum §
characters).

The chemical yield or radiocactive tracer yield of the
analysis reported as a percent (format = xx.x%)
(maximum 5 characters).

Lab identification code for the counting or measuring
instrument used for the sample analysis (maximum 12
characters).

Contains definitions of any abbreviations used in
the form which are not in the instructions.
References matrices which are not defined in Table 2
(matrix OTHER). Any other pertinent information the
Taboratory feels is necessary (maximum 254
characters).

Data qualifier flag assigned to the result during data
validation. Left blank by the analytical laboratory.

Analytical support level achieved by the sample
delivery group reported. Determined during data
validation. Left blank by the analytical laboratory.

NA is to be entered if an item is not applicable.
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Lab Name:

Case No.:

rt No.:

SDG_No:

QC Sample ID:

Sample Type:

INSTRUCTIONS FOR FORM II DATA

RADICANALYTICAL QUALITY CONTROL RESULTS

Date of report package preparation {dats format =
mm/dd/yy) (8 characters).

Name of Laboratory performing analyses (&-character
lab code assigned by EG&G Idaho after contract award).

Five-character digit site identification code
designated in the project-specific SOW.

Laboratory generated report number for the data
package (maximum 12 characters).

The SDG number assigned by the laboratory to the data
package (maximum 12 characters).

The laboratory generated identification number of the
quality control sample analyzed (maximum 12
characters).

Type of quality control sample analyzed. Sample type
codes are shown in Table 4 (3 characters).

Table 3. Sampie type codes for quality control samples

Code Descriptien
pup Duplicate sample
BLK Blank sample
LCS Laboratory control sample
Anal Type: The isotope being analyzed. Isotopes are to be

Sample Value:

entered in the format shown in the following examples:
Am-241, Cs-137, Pu-238, alpha, beta (maximum 6
characters).

Semple result obtained, decay and background corrected
as necessary. Result shall be reported as a real
number ({even if negative) in scientific notation
{using the format x.xxE+xx}. Less than (<) numbers or
nondetect is not acceptable (8 characters]).
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mple Error:

pu)

Known Value:

1

wn_Lrror:

Spike Yield:

Anal Date:

Chem Yield:

Detector ID:

comments:

NOTE:

The one standard deviation total propagated
uncertainty of the sampie result (format = x.xxE+xx)
(8§ characters}.

The known activity in the Taboratory control sample.
Shall be recorded with the same number of significant
figures as tne sample value (format = x.xxE+xx). For
biank or duplicate samples, enter NA. The comments
section will note the source or preparation
identification number used for laboratory control
sampies (8 characters).

The one standard deviation error associated with the
known value (format = x.xxE+xx) (8 characters).

The reporting units in which the sample value, sample
error, known value, and known error are given.

Units can be the same units as the samples analyzed or
the QC data may be reported in dpm/L, dpm/g or dpm/sa
as long as the sample value and the known value are in
the same reporting units (maximum & characters).

The percent recovery of the laboratory control sampie
activity. Determined by dividing the sample value by
the known value. Reported as a percentage (xx.x%).
For blanks and duplicates, put NA (maximum 5
characters).

Date on which the counting of the sample was
completed (date format = mm/dd/yy) (8 characters).

The chemical yield or radioactive tracer yield of the
analysis reported as a percent (xx.x%) {maximum 5
characters).

Laboratory identification code for the counting or
measuring instrument used for the sample analysis
(maximum 12 characters).

Contains definitions of any abbreviations used in

the form that are not in the instructions,

references any matrices that are not defined in Table
2 {(e.g., matrix OTHER), and any other pertinent
information the laboratory feels is necessary (maximum
254 characters).

Quality control flag assigned to the QC sample result
during data validation. Left blank by the analytical
taboratory.

NA is to be entered if an item is not applicable.



INSTRUCTIONS FOR FORM ITI DATA
INSTRUMENT CALIBRATION CHECKLIST

Project Title: Title of project as specified in the project-specific

SOW (maximum 60 characters).

Lab Name: Name of Taboratory performing analyses, a 6-character

unique laboratory code assigned by EG&G Idaho after
contract award.

Case No: Five-character site identification code. Designated
in the project-specific SOW.

Report No.: Laboratory generated report number for the data
package (maximum 12 characters).

t Type: Code for the type of analysis performed on the
samples reported in this data package. Analysis
method codes are listed in Table 1 (3 characters).

Table 4. Analysis method type codes for radicanalytical report forms

Code Description

ALS Alpha spectroscopy

GMS Gamma spectroscopy

GRA Gross alpha

GRB Gross beta

LSC Liquid scintiilation

SRR Strontium isotopes by radiochemistry

SRT Total strontium by radiochemistry

0TR Other radiochemical analyses (e.g., C-14, I-129, I-131)
NRM Nonroutine method (e.g., ICP mass spectroscopy)
(OTR and NRM analyses must be defined in the comments)

Detector ID: The unique laboratory identification number for the
detector used to count the samples (maximum 12
characters).

G_No: The SDG number assigned to this data package (maximum

12 characters).
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QC Checks:

Comments:

The date, status flag, source identificaton number and
background identification number for the most recent
QC checks for the detector (date format = mm/dd/yy)
(source identification number = the laboratory
assigned identification number for the source used %o
check the detector status - maximum 12 characters).

Comments concerning method types not defined in Table
1 (OTR or NRM). Any other pertinent information the

laboratory feels is necessary to include (maximum 254
characters}.

Signature, typed or printed name, and title of person
confirming detector status, and date of status
confirmation (date format = mm/dd/yy} (25 characters
each for typed name and title).
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ATTACHMENT B
DATA REPORTING FORMS

Cover Page, Radioanalytical Analyses Data Package
Form I, Radioanalytical Analysis Results
Form II, Radioanalytical Quality Control Results

Form I1I, Instrument Calibration Checklist
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ENVIRONMENTAL RESTORATION PROGRAM

COVER PAGE
RADIOANALYTICAL ANALYSES DATA PACKAGE

Project Title:

Lab Name: Case No.:
Report No.: Method Type:
SDG No:

SAMPLE NUMBERS

Field Lab Sampie Field Lab Sample
Sample No. ID No. Sample No. ID No.
Comments:

Release of the data contained in this data package has been authorized by the
laboratory manager or the manager’s designee, as verified by the following
signature:

Signature: Name:

Title: Date:
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FORM I ENVIRONMENTAL RESTORATION PROGRAM Page of
RADIOANALYTICAL ANALYSIS RESULTS Date:

Lab Name: Case No.:

Report No.: s No:

EGG ID Lab ID Sample Anal Sample Sample | Units Anal | Sample | Sample | Yield | Det { DQF
Matrix Type Value Error Date Date Size ID

See Instructions for Form 1.

Comments:




L90

FORM 11 ENVIRONMENTAL RESTORATION PROGRAM Page of
RADIOANALYTICAL QUALTITY CONTROL RESULTS Date: .
Lab Name: Case No.:
Report No.: SDG No:
[QC Sample | Sample Anal Sample Sample Known Known [ Units Spike Anal | Chem Det ID _flji_J
ID Type Type Value _ Error __!g}ue Erron_ __ Yielg __gete Yiel?

|

|

See Instructions for Form I1.

Comments:




FORM 111
INSTRUMENT CALIBRATICN CHECKLIST

Project Title:

Lab Name: Case No:
Report No: Method Type:
Detector ID: SDG No:

Quality Control Checks:

Date  Status Action
‘ Efficiency Source Check - Source ID #
Background Check - Bkgd ID #
Primary Calibration Check - Source ID #

Status Flags: I = parameter is in control
Q = parameter is in conirol but outsida warning Timits
0

= parameter is outside of control limits

Comments:
Signature: Name:
Title: Date:
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Quality Assurance/Quality Control Program of the
Radiation Measurements Laboratory
for Gamma Spectroscopy and
Direct Gross Alpha/Beta Counting
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QUALITY ASSURANCE/QUALITY CONTROL PROGRAM
FOR GAMMA SPECTROSCCPY AND CIRECT GRCSS ALPHA/BETA COUNTING

1.0 INTRODUCTION

The Radiation Measurements Laboratory (RML) or its predecessors have
been in existence since 1951 at the Idaho National Engineering Laboratory
(INEL) and is operated for the Department of Energy (DOE) by £G&G Idaho,
Inc. In additien to conducting research and development, the RML provides
nuclear science support and services to many INEL facilities and
programs. The RML specializes in quantitative and qualitative ionizing
radiation measurements and neutron dosimetry. It is a goal of the RML to
advance the state-of-the-art in ionizing radiation measurements, radiation
instrumentation and analysis methods.

The RML, which is part of the RML/Radiochemistry Unit, is comprised
of Operations, Data Management, Radiation Instrumentation, Software
Development, and the technical staff. Inclusion of each of these
disciplines within the Unit allows the RML to provide services and support
for gamma-ray and gross alpha/beta measurements, neutron dosimetry,
electronic design/development and software engineering. The
RML/Radiochemistry Unit is also comprised of the Radiochemistry and
Operational Dosimetry Sections which provide support to the RML and other
organizations. This document does not address the QA/QC programs of
Radiochemistry or Operational Dosimetry, as they are described elsewhere.

The purpose of this manual is to describe the quality control (QC)
and quality assurance (QA) programs used by the RML to assure a quality
product in the field of gamma-ray spectroscopy and direct gross alpha/beta
counting. As a result of new DOE Orders resulting from national laws and
government regulations, there has been increased emphasis on the
verification of the quality of a laboratory’s analytical results through a
formal quality program. To demonstrate and document the quality of the
data reported to our customers, the RML has developed a formalized QA/QC
program. This program will result in improved operations, improved data
quality and more defendable results. Quality Assurance and Control is a
major thrust of the RML in its quest for excellence in radiation
measurements.

2.0 ORGANIZATION STRUCTURE
The following flow charts show the Company (EG&G Idaho, Inc.)
structure, the Department (Science & Technology) structure, the Group

(Chemical Sciences) structure, and the Unit {RML/Radiochemistry)
structure.
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3.0 RML ORGANIZATIONAL PERSONNEL

Years

The RML has 271 years of combined experience related directly or

indirectly to radiation measurements. Staff members have attained their
experience through radiation measurement related research and/or routine
counting and analysis. Senior staff members are active in the measurement
and/or the evaluation of basic nuclear decay data and maintain a high
leval of competence through their scientific activities, their
professional contacts, and their membership and active participation in
technical societies, visiting other laboratories and surveying the
literature. Seminars, group training, individual on-the-job training,
Titerature and ciose communication between staff members keeps RML
personnel abreast of the state-of-the-art in radiation measurements. RML
Operations personnel are strongly encouraged to compiete a comprehensive
on-the-job training and certification program {Appendix A) which is
intended to demonstrate an in-depth understanding of the radiation
measurements being performed with an appreciation for the importance of
high quality results.” Only certified operators or trainees under the
direction of a certified operator are authorized to count and analyze
samplies for radionuclide content. RML Operations and Data Management
personnel follow documented procedures during the counting/analysis and
reporting process. .

The RML section is organized into three functional sections: (1)
Operations, {(2) Data Management, and (3) Technical Staff. The Operations
section is responsible for the accumulation of high quality data, the
analysis performed by the RML computers and a review of the results,
especially those which do not require a formal QA review (this review is
performed by the work leader or his designated alternate). The Data
Management section is responsible for compiling, evaluating, verifying,
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reporting and archiving of data and results of analyses that require
formal quality assurance and reporting methods (e.g., effluent and
environmental samples). The Technical Staff is consulted when any
analyses results are questionable and cannot be properly verified and/or
evaluated by Operations or Data Management. A senior staff member or a
designated alternate performs the final review of all formally reported
data and signs the approved section on the report.

4.0 DEFINITIONS

The following definitions are given to convey the precise meaning of
certain terms used in this manual which may have other meanings outside
this context.

Quality Assyrance. A network of activities that assures that the
customer’s needs are met (i.e., conformance to requirements) and that the
results of analyses are correct within the associated uncertainties.
These activities include evaluating the customer’s needs, designing these
needs into the service rendered, monitoring the quality of results by
inspection and by the injection of QC samples and certifying that the
personnel performing the service are qualified. This is accomplished
through a planned and systematic set of actions, training, controls and
documentation so as to provide confidence and reliability in the official
results issued to the customer.

Quality Control. Quality control is determined from a sample prepared
by an independent party, from material that is traceable to the National
Institute of Standards and Technology (NIST). This QC sample shall be
treated as any other routine sample submitted for analysis. Upon receipt
of the RML QC results, the independent party determines whether the
measured values and their uncertainties are within the acceptance criteria
of the actual known values. When this is the case the analyzing '
Iabora%ory {s "in control” and when this is not the case it is “out of
control®.

. A radioactive source whose activity is accurately known.
It §s either a National Institute of Standards and Technology (NIST)
Standard Reference Material (SRM) (i.e., primary standard) or one whose
activity was determined by a direct comparison with a NIST SRM (i.e.,
secondary standard). Whenever the matrix of a standard has been changed
or a standardization transferred, the steps involved must be clearly
delineated and the uncertainties associated with each step propagated with
that in the original standard to assure traceability to a primary
standard. Each additional step weakens the traceability 1ink and
increases the uncertainty assigned to the standard.

i . Often the terms standardization and
calibration are used interchangeably without distinguishing the subtle
differences. It is a method of setting up an instrument with or without
the use of standards and the determination of a set of conditions,
materials, equipment, procedures, etc. that are used to obtain a
qualitative or quantitative determination of radicactivity.
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Limit of Detection (Enl. [Also referred to as the Tower limit of
detection (LLD).] The minimum level at which a given analytical procedure
may be relied upon to produce a detection with a certain measure of
confidence. The RML has adopted L. A. Currie’s method of defining
detection limits (Lp). Currie’s method of reporting a detection limit
is that level at which there is 95 percent confidence that an activity
will be detected above the background level. The detection limit (Lp)
is expressed by Currie as follows:

Ly =k +2, = 2.0 +4.65 /8

whcrt:'

k= _%.64?3 the value of the standard normal deviate (95% confidence
evel),

lc = k/2/B the net number of counts which must be exceeded
before a sample can be said to contain any activity above the
background level (critical level), '

B = background counts.

Precision. The term precision refers to a measure of the variability
of the data presented (also called reproducibility or repeatability).
Precision for ganmma spectroscopy is determined by the length of time the
sampie is counted and the measured intensity of the photopeaks inciuding
the associated uncertainties (Poisson counting statistics and how well the
photopeak was fit to a gaussian function).

Precision can be determined by making multipie measurements of a
sample under the same counting and analysis conditions. Precision is then
the mutual agreement among individual measurements and is expressed as a
standard deviation as follows: -

Op-1 * / n-1l
whers:

n = number of measurements
x = measured value

X = measursd mean value.
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Accuracy. Accuracy is the degree of agreement of a measurement with
accurately known standard reference materials from NIST (primary standard)
or NIST traceable activity (secondary standard).

Blank Sample. A sample prepared in the same matrix and physical form
as unknown samples but with no added activity. This sample is often used
to d?termine detector system background and can also be used as a QC
sample

iji;i;l_ﬂg;g_;;. Those resu1ts which have been thoroughly evaluated,
verified and completely QA’d by the analyst. The results are reported and
transmitted to the customer by Interoffice Correspondence (letter),
Internal Technical Reports or formal computer generated reports. The
official results are QA checked and signed by the analyst compiling the
report and approved and signed by a senior staff member or a designated
alternate

Results. Those results which are transmitted to the
customer with or without a cover letter and are stamped or designated
"Preliminary”. These results have been partially or completely analyzed
but have not been completely evaluated, verified, QA’d or formally
approved and are subject to change. Preliminary results are only
transmitted to a customer when there is a customer need for quick results
to help investigate a problem or to help meet customer time constraints.

. Results for which only the computer analysis summary
printout has been requested by the customer. These data are generally
checked, edited, and signed by the analyst. The summary data, depending
on the sensitivity, may also be evaluated, verified and approved by the
Data Management Section. These data will normally not have an attached
cover letter and will normally be provided only to customers who have
demonstrated their ability to RML personnel to correctly understand the
data. The RML will not be responsible for misidentification or
misinterpretation of the summary results.

5.0 RML QUALITY ASSURANCE PROGRAM

The RML successfully participates in five routine quality control
programs 1isted below:

1. RML internal qualtty control program

2. Environmental Monitoring Programs - EG&G Idaho, Inc.

3. Environmental Monitoring Systems Laboratory Program - EMSL-Las
Vegas, EPA

4. Radiological Environmental Sciences Laboratory - DOE, INEL

§. Neutron Fluence Standards Program - NIST (NBS) :

The above listed programs routinely send radioactive sources of known
but undisclosed values to the RML for qualification and quantification.
At the conclusion of any QC exercise the RML receives documentation from
the program stating the calibration values, the RML submitted values and
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whether the comparison agreed or disagreed within limits established by
the individual program.

The purpose of the quality program is to assure that quality data is
produced and to demonstrate the competence and reliability of the RML and
the skill of its staff.

5.1 RML Internal QC Program
*  The RML performs both QA and QC checks routinely to verify proper
operation and calibration of equipment and analysis programs. The QC and
background checks performed are as follows:

-

. 0C _Check Performed Required Fr n
1. Gamma-ray energy calibration for Ge
detectors Daily
2. Calibration source check for Ge detectors Monthly
3. Instrument/ambient background checks on Monthly and/or before
Ge detectors _ and after each set of

environmental samples

4. Calibration source check for alpha/beta

counter Weekly
§. Instrument/ambient backgrounds checks on Biweekly and before and
alpha/beta counters after each environmental

sample and before and
after each set of
effluent samples

The above listed QC and background checks performed are evaluated,
recorded, archived and formally reported in the RML annual QA report.
Whenever problems are encountered that place a counting system cut of
control they shall be investigated and corrected before results from that
counting system are reported. In certain circumstances it fs permissible
to report results from a system found out of control when the
uncertainties on the results have been increased to reflect the level of
accuracy achieved with the counting system. Under these circumstances the
customer should be made aware of the fact that the accuracy of the results
have been degraded.

£.1.1 Gamma-ray Energy Calibration for Ge Detectors

" The gamma-ray spectrum data analyses slots are energy
calibrated daily to determine the relationship between photopeak channel
positions and actual photopeak energies. A ?28Th (or 232U parent)
source spectrum is used to establish an energy calibration which produces



values of the coefficients (A, B, C) for a quadratic energy equation,

£ = A+ B(x) + C(x?), and the coefficients (Z,Y) for a peak width
equation, (W = Z + Y(x)). The computerized process finds the location of
the 2614 keV y-ray and from its position calculates the gain. With

this gain, the calibration program locates four other full energy
gamma-ray peaks and measures the peak position for all five photopeaks anc
performs a least-squares fit of the resulting channel positions to their
known energies to obtain the energy equation coefficients. The same
least-squares fitting process is repeated using channel positions and the
full width at half maximum (the peak position and width results from
fitting the spectral data with a Gaussian function} to determine the
coefficients of the width equation. A printed table (Appendix B) is
produced which shows the values for the coefficients and the difference
between the known values and the values calculated with the fitted
equation. The printed energy calibration results are recorded and
archived for one year. The energy and width calibration coefficients are
automatically stored with each analyzed sample spectrum. Each sample
spectrum with its associated calibration information is stored on computer
disk and ultimately archived on magnetic tape.

§.1.2 Calibration Source Check for Ge Detectors

The performance of each RML Ge or Ge{lLi) gamma-ray spectrometer
is checked monthly to verify the full-energy-peak efficiency _
reproducibility and the energy resolution at low, medium and high energies
using a 1%2Eu "point” source standard.

At present, the RML uses a !52Eu source (PTB 387-76) to
perform the checks. The 132fu (Tl/ « 13.4 yr.) source emits strong
gamma rays ranging from 122 keV to 7408 keV. The standard is counted in a
point source geometry for a duration which will produce peak areas with
uncertainties of <2%. The accumulated spectrum is analyzed with the RML
"GAP* computer analysis program with activity results printed in
disintegrations/second (DPS}. The results of the weighted average (mean)
1$2fy activity and the 122 keV, 779 keV and 1408 keV photopeaks are
evaluated to verify that they are within three estimated standard
deviations of the known value. The RML is considered "IN CONTROL" if the
measured weighted average (mean) activity is <2 estimated standard
deviations from the known value, and "IN CONTROL - WARNING" if the mean
activity is >2 estimated standard deviations but <3 estimated standard
deviations from the known value, and "OUT OF CONTROL" {f the mean activity
is 23 estimated standard deviations from the known value (Appendix C).
The same criteria (<2 std. dev. and 3 std. dev.) is applied to the 122
keV, 779 keV and 1408 keV measured gamma-ray peaks to evaiuate the low,
medium and high energy regions (Appendix C). However, the RML is not
considered completely out of control if only one of these gamma-rays is
out of agreement with the known value. The out of agreement energy region
will be investigated and corrected in 2 timely manner.

The results of the monthly :32Eu measurements for all

detectors are recorded, plotted, archived and formally reported in the RML
annual QA report.
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5.1.3 Instrument/Ambient_Bickground Checks on Ge Detectors

Instrument or blank sample background counts, typically of 16
hour counting duration, are accumulated on each Ge gamma-ray spectrometer
monthly and/or before and after each set of environmental samples.
Background photopeaks and their associated counting rates are evaluated to
determine the level of stability of the background radiation and to assure
that no Tow-level contamination of the detector system has occurred.

Each background spectrum is stored on the VAX 750 computer disk
and also on magnetic tape.

Subtraction of background photopeak counting rates from the
sample spectral data can be accomplished in a variety of ways depending on
the application. With each background correction,~the net peak-aresa. .
counting rates of the most current stored background spectrum are
subtracted from those counting rates associated with each corresponding
photopeak found in the sample spectrum. If the energy of a photopeak
found in the sample spectrum agrees within 1 keV of the photopeak found in
the background spectrum, then the background area counting rate is
subtracted from the area counting rate of the corresponding photopeak in
the sample spectrum.

It is also possible, at the discretion of the analyst, to apply
a concurrent background subtraction method. This method is particularly
useful for very weak radioactive samples for which the differentiation of
sample activity from ambient background “equivalent activity" is very
difficult. This method applies the channel and background fitting
parameters (expressed in energy units) used for the photopeak(s) analyzed
in the sample spectrum to the same exact energy region (converted to
channels) of the background spectrum. This technique 1s actually an
overlay or 2 mapping of the background spectrum regions to the
corresponding regions of the sample spectrum. Normally, an average of the
four most current background spectra are used when this method is chesen
for sample analysis.

Environmental samples, which are in large sets, are processed
in a batch analysis mode which uses the concurrent background subtraction
method. In the batch mode, the analyst selects the background spectra to
use. Typically the analyst chooses the two background spectra that were
counted immediately before and after the set of environmental samples,
plus two to four previous background spectra. The analysis program uses
the weighted average peak area counting rates of the background results
with any outliers removed.

Background spectral results are recorded, archived and formally
reported in the RML annual QA report.
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5.1.4 Calibration Source Check for Low Background Alpha/Beta Counter

The Tennelec low-background gas-proportional alpha-beta counter
is1?erformance checked weekly to verify its proper operation and
calidbration.

The RML uses both a %°Sr (IPL-119-07-3) and a 137Cs
(IPL-119-07-4) source to verify the proper response for the beta channel
and a ?4!Am source (RML #1) for the alpha channel. The sources are
each counted for 10 minutes and the resulting counting rates are recorded
in an RML logbook.

The $37Cs check source shall be counted at the end of each
bimonthly set of environmental .air filters to verify that the proper
calibration was maintained during the sample counting period. The
137Cs source counts/10 minutes are entered into an RML PC program
after each set of air filters and the counts (decay corrected) are
evaluated by the PC program to verify that they are within two statistical
standard deviations of the running average. Values greater than + 2
standard deviations from the running average are flagged and investigated.

The :37Cs check source results are recorded (Appendix D),
archived and formally reported in the annual RML QA report.

5.1.5 Instrument (Blank Sample) Backgreund Checks on the Alpha/Beta
Counter

Alpha and beta background counting rates {(counts/10 minutes)
shall be determined biweekly and before and after each individual
environmental air sample. Empty sample planchets are used when measuring
the background counting rates. The biweekly background results are
recorded in an RML logbook. The alpha and beta background counting rates
determined before and after each individual environmental air sample are
entered into an RML PC program that evaluates and verifies that the
average is within two statistical standard deviations of the running
average. Background averages greater than i 2 standard deviations from
the running average are flagged and investigated.

The alpha and beta background results are recorded (Appendix
D}, archived and formally reported in the RML annual QA report.

5.2 Environmental Monitoring QC Program

The RML supports many EG&G ldaho waste management programs, including
environmental monitoring efforts. Samples of water, soil, air, vegetation
and smal) mammals are routinely collected by Environmental Monitoring
Program (EMP) personnel and counted/analyzed by the RML. To assure the
accuracy, precision and stated limits of detection (Appendix N), the EMP
submits quality control (QC) samples at least once yearly with a set of
routine samples.




The 3C samples are counted, analyzed and reported in the same manner as
the routine samples. The measured QC results reported by the RML are
evaluated by the EMP and also by an independent party. The results are
then made known to the RML Unit Manager and the RML Data Management
Section (an example of the QC results are in Appendix E). The results of
the QC check are also evaluated by the RML to verify that the results,
within stated uncertainties, agree with the known value in order to
determine “IN CONTROL® or "OUT OF CONTROL" status (Appendix F). The RML
evaluation also checks for ongoing biases or changes in the accuracy of
the reported results. Any measurements outside of stated uncertainties
are promptly investigated to determine the cause and corrected in a timely
manner, When QC measurement results are outside stated uncertainties, no
sample rasults will be reported to the customer until either the problem
has been identified and corrected or appropriately increased uncertainties
are assigned and so indicated to the customer.

The QC results are recorded, archived and formally reported in the RML
annual QA report.

5.3 Environmental Monitoring Systems Laboratory (EMSL) Intercomparison
Program - EPA

The RML has participated in the Environmental Protection Agency (EPA)
Las Vegas cross-check program since 1985. The EMSL routinely sends
samples of various geometries to the RML for counting and analysis
(Appendix G). Each sample is counted and analyzed three separate times
and the results of each analysis are reported to EPA via mail or the
computer phone-in program.

The measured (QC resulits reportad by the RML are evaluated by EMSL and
a tabulation of results of all participating laboratories is later issued
to the RML.

The results of the EPA QC checks are evaluated by the RML upon
recaipt, and any measurement results that did not meet EPA requirements
(flagged) are investigated and corrected. ‘

The QC results are recorded (Appeﬁdix H), archived and formally
reported in the RML annual QA report.

5.4 INEL-RESL Interlaboratory Comparison Program

The RML participates in the Department of Energy (DOE) INEL
Intercomparison Program administered by the Radiological Environmental
Sciences Laboratory (RESL). RESL sends samples of various geometries to
the RML for counting and analysis. The results of dach analysis are
reported to RESL via letter or the phone-in program after completion.
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The measured QC results reported by the RML are evaluated by RESL and
a tabulation of results are issued to the RML. The results of the QC
checks are carefully evaluated by the RML and any measurements that were
not within quoted RML accuracies are investigated and corrected.

The QC results are recorded (Appendix I), archived and formally
reported in the RML annual QA report.

£.5 NIST (NBS) - Neutron Flueﬁéérgiaﬁaards‘Program

The National institute of Standards and Technology (NIST) produces
neutron fluence standards which are available to laboratories which
determine neutron fluences by measuring the radicactivity of neutron
monitors irradiated in neutron-fields. The neutron fluence standards
consist of NIST standardized neutron dosimeters which are irradiated in
standardized neutron fields at NIST to a known neutron fluence. After
irradiation the fluence standard is sent to a laboratory (RML) to have the
‘induced radioactivity measured. The measuring laboratory then reports its
observed activity to NIST. The results from the measuring laboratory are
then reduced to reaction cross sections for the reactions based on the
NIST known fluence rate. Finally the deduced cross sections from the
measuring laboratory are compared with the NIST measured cross sections
for the standard neutron field in which they were irradiated (Appendix
0). The RML has measured NIST fluence standards for *8Ni(n,p),
$4Fe(n,p), **Ti(n,p) and 238U(n,f) reactions. The RML
participates in this program based on customer requirements.

6.0 LABORATORY FACILITIES AND EQUIPMENT

“The RML counting laboratory is a modern fully equipped radiation
measurements laboratory with Ge, Si(Li) and NaI(Tl) x-ray and gamma-ray
spectrometers, gamma ionization chambers, and alpha/beta preportional
counters. The radioanalytical chemists in the RML/Radiochemistry Unit
supplement the RML radioanalysis capabilities and have alpha
spectrometers, alpha/beta proportional counters and liquid scintillation
counting and analyzer systems. The instrumentation is primarily located
in the RML, but some systems are located in other laboratories located -
nearby.

The RML is air conditioned to provide an evenly controlled temperature
between 68° and 72° to maintain instrument stability. A positive pressure
is maintained inside the RML, with respect to the rest of the building, to
reduce the entry of natural radicactive gases and aerosols. The walls
have been treated with a paint impermeable to gas to reduce the release of
naturaliy occurring radon gases from the cinder block and cement .
surfaces. The RML laboratory is monitored by Health Physics weekly for
possible contamination and/or direct radiation problems. Samples brought
into the RML counting laboratory are kept behind shields before and after
counting. Environmental samples are prepared and stored in separate
facilities (outside the RML) designated for low activity samples. After
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samples have been counted they are returned to the customers, discarded,
or removed to one of the designated storage areas.

The gamma-ray spectral analyses are performed on the RML VAX computer,
which has 8 megabyte memory, two 456 megabyte hard disks, a plotter, two
line printers, one laser printer and two magnetic tape drives. The
computer and instrumentation electrical power is regulated and conditioned
to maintain stability. The RML laboratory and equipment is protected by a
Halon fire protection system. The following is a 1ist of the radiation
detaction instrumentation used by the RML:

Ten Germanium spectrometers {2-40% Ge).

One automatic sample changer (Ge).

Four in-field (remote) Ge spectrometers.
One Si{Li) x-ray detector. :

Three thin window coax Germanium detectors.
One NaI(T1) detector.

One guard-ring low-background alpha/beta gis proportional
counter.

Four end window proportional counters.

Two gamma ionization chambers.

One high range gamma Victoreen R-meter.
One 2x proportional counter.

.
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7.0 GERMANIUM GAMMA-RAY SPECTROMETER SYSTEM CALIBRATIONS

The RML Ge detectors and associated electronics are setup and
calibrated in accordance with the applicable requirements stated in the
American National Standards Institute (ANSI) standard N42.14, "Calibration
;hg;Usc gfasermanium Detectors for Measurements of Gamma-ray Emission of

adionuclides”.

The gamma-ray full energy peak efficiency curves and tables are
measured from the emission rates of gamma-rays from standards obtained
from reputable metrology laboratories (e.g., NIST, Analytics, Amersham,
etc.). The standards are of the same type and geometry as the samples.
RML efficiency curves typically span a useable energy-range from 60 keV to
3000 keV and are established for a wide variety of geometries. The
efficiency curves are normally determined interactively by a specialized
VAX computer program that analyzes the Reference Standard spectrum, -
generates a table of experimental results from the analysis, fits a basic
polynomial curve to the experimental efficiency data, allows interactive
editing and refinement of the curve (efficiency versus energy) by
displaying the curve on the work-station monitor screen (i.e., Megatek) in
three different formats. The formats are displayed as a full scale
log/109 plot of efficiency vs. energy, linear plot of the low energy
region (<400 keV) of efficiency correction factor vs. energy, and a linear
plot that displays the energy region above 200 keV 1n the form of
efficiency times energy (function Y = EFF(ENERGY S'OP€) vs. energy.
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This latter efficiency plot 3allows a more sensitive view of the efficiency
curve as a function of energy and can be interactively edited to refine
the final efficiency curve. A complete description of this utility
program can be found in "An Operator’s Guide to VAXGAP". RML Procedure
OM-12: "Efficiency Curve Generation on the RML VAX-11/750" describes the
computerized methods of generating efficiency curves and tables. Appendix

J presents a typical computer generated efficiency curve showing the three
formats. '

The option to generate efficiency curves by hand also exists; however,
this method shall be used only by senior radiation measurements experts.
Data points used to form an efficiency table are taken from a hand-drawn
curve and manually entered into the VAX computer. The VAX displays the
curve determined by the manually entered values. The curve can be edited
and refined by adding, deleting or changing data point values until the
analyst is satisfied with the curve shape and results. In no case shall a
¢curve be arbitrarily changed in such a way as to ignore the measured
efficiency values. The curve and a computer-generated table are saved on
the VAX computer,

The RML has calibrations for the following standardized geometries:

1. Water - 60 m1 and 540 ml poly bottles, 1 liter and 4
liter Marinelli beakers.

2. Air - 2" and 4* dia. particulate filters, charcoal and
AgX cartridges.

3. Gas - 15200 cc pressurized sample ‘container for noble
gases. :

4.  Soil - 100 cm? and 500 cm? plastic vials and

squat jars.

5. Vegetation

500 cm? plastic squat jars.

6. Small Mammals

500 ¢m? squat jars.

7. Point Source Sample size depends on intensity and

source-to-detector distance.

8. Others - Special arrangements can be made.
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8.0 RML GROSS ALPHA/BETA DETECTION SYSTEM CALIBRATION

The RML Tennelec low-background gas proportional alpha/beta detection
system was initially set up and tested by the manufacturer. The detector
operating voltages are determined by running a plateau of counts/minute
versus high voltage on both alpha and beta modes annually. The detector
efficiency for alpha was established with a 241Am reference standard
and the beta efficiency was established with a !37Cs reference . _
standard. A description of the calibration and operating procedure can be
found in RML Procedure RML-5: “RML Gross Alpha-Beta Counting System".
Efficiencies for air filters and dried 1iquids have also been determined
from standards prepared By Radiochemistry.

9.0 RML SAMPLE ANALYSES REQUéST, CUSTODY AND TRACKING.

Samples to be analyzed by the RML/Radiochemistry Unit should be
accompanied by a "RML/Radiochemistry Analyses Request/Custody Form" (see
Appendix K). This is a dual purpose form that informs the RML what type
of analyses is to be performed, including all the pertinent information
necessary to-.anzlyze the sample, and serves as a sample custody/tracking
device. A copy of the form will be available to each section performing
analyses. Customers that have their own unique request, custody and
tracking forms must have them reviewed by the RML prior to sending
samples, to verify that it can be satisfactorily used in the RML system,
The facility reguesting analyses should assign a unique ID to its sample
(< 12 characters), which carries through each analyses process. In
addition, the RML records the sample and tracking infcrmation on their
"Sample and Counting Information® log (Appendix L). These RML logsheets
contain all the sample information used in the gamma-ray analysis, the
unique RML ID assigned, the sample tracking ID and who the sample was
forwarded to for additional analyses.

Radicactive samples above 10CFR20 Appendix C delivered to the RML
shall have a radiation/contamination label on the sample as well as the
activity levels stated on the regquest/custody form. Radioactive samples
should be coordinated with RML Operations, Data Management cr technical
staff personnel prior to collection and delivery so that proper
standardized geometries can be utilized and to determine methods for
sample handling and to jdentify where samples should be stored.
Radioactive samples arriving from areas outside TRA are delivered to the
MTR HP office unless the sample activity is below levels requiring
shipment papers. These latter samples can be deiivered directly to RML
personnel. Samples of higher activity that are sent with shipment papers
need to be checked at the MTR HP office for direct radiation and also for
external contamination.

The RML will not accept samples for routine analysis that have a
gamma radiation reading >200 mr/hr at € inches and/or any external
contamination present. Samples that exceed these requirements require
that special arrangements be made with RML Operations personnel prior to
delivery for handling and analysis.
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The custody of a sample is transferred to the RML after it has been
accepted by a member of the RML Operations Section. It is recorded on the
accompanying Sample Analyses Request/Custody Form. The analyses request
section of the form is reviewed by RML Operations personnel to verify that
all required information associated with the sample is provided. The RML
reserves the right to return a sample to the customer if the proper
information is not provided.

When a sample is ready to be counted/analyzed, the appropriate sample
information from the Analyses Request/Custody Form is transcribed on the
RML Sample and Counting Information Log Sheet. The RML assigns a unique
identification number and records the unique samplie identification number
assigned by the customer. The Sample and Counting Information Log also
contains the sample name, collection date/time, counting date/time,
spectrometer system used, sample volume/weight, source-to-detector
distance used, efficiency table number, analyses requested, etc. When the
RML has completed the gamma analyses, the gamma analysis section on the
Analyses Request/Custody Form is signed/dated as completed. The sample
and a copy of the Analyses Request/Custody Form are forwarded to the
appropriate radiochemist if further analyses are requested. The name of
the radiochemist and the date the sample is forwarded is recorded on the
Analyses Request/Custody Form to aid in sample tracking.

10.0 RML MEASUREMENT, ANALYSIS, REPORTING PROCEDURES AND METHODS

The RML counts and analyzes approximately 800-1000 samples for
gamma-ray emitting radionuclides per month in a variety of geometries and
matrices. The different types of samples. counted, anzlyzed, QA’'d and
reported by the RML are done in accordance with documented procedures. A
l1ist of these procedures is shown in Appendix M. All procedures for RML
Operations, RML Data Management, and miscellaneous documents are kept in
the Document Control Center in the Data Management office. Procedures are
reviewed annually.

Gamma-ray spectral analyses are generally performed with computer
analysis programs on the VAX-11/750 computer. The analysis program used
is generally dictated by the sample type and/or the analysis required or
requested. The analysis method (program} utilized by the analyst is
normally stated in the RML procedure that is being used to analyze a
particular sample. All computer analysis routines have been thoroughly
tested and QA checked to insure that they give the correct results.
Available computer analysis programs are described in “An Operator’s Guide
to VAXGAP: A Gamma-Ray Spectrum Analysis Package for a VAX Computer” or
in specific procedures. A description of the analytical models and
algorithms for gamma-ray spectrometry can be found in "VAXGAP: A Code for
the Routine Analysis of Gamma-Ray Pulse-Height Spectra on a VAX
Computer”. The computer libraries used for a gamma-ray analysis are
normally stated in the specific procedures. The libraries perform the
functions of identification of radionuclides, gamma-ray interference
corrections and directing peak fitting to specific gamma-ray energies of
interest.
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Sample counting, anaiysis and reporting are typically handled in a
four-step process. First, sample and analysis information is verified on
the Analyses Request/Custody Form and recorded in the Sample and Counting
Information Log by the Operations Section. Second, the sample is counted
in the proper geometry and analyzed by the Operations Section. Third,
computer spectral analysis results requiring a formal QA of the data and
results are carefully re-examined and verified by the Data Management
Section. Large sets of samples (e.g., environmental and some effluent
samples) that require computer generated reports are batch analyzed,
examined and evaluated by the Data Management Section. Analysis results
are checked to verify the correctness of the input parameters and to
scrutinize gquestionable spectral results. Questionabie results are those
results that do not satisfy requirements in RML Procedure "DM-1:
Evaluation and Verification of Data for Radionuclide
ldentification/Selection”, -or that of the analyst. Individual photopeak.
fits can be re-examined and evaluated with the aid of computer spectral
graphics techniques. Sample analysis results are checkad against the
quoted RML detection limits (Appendix N). Gamma-ray summary results and
routine reports are computer generated and are reported by either the
Operations or Data Management Section depending on the sample origin.
Normally, routine reactor support analysis results are reported by the
Operations Section. Effluent, environmental, QA/QC data and many
non-routine sample results are reported by the Data Management Section.
Results transmitted to most customers are sent in the form of a letter,
Internal Technical Report or formal computer-generated reports. All
results reported by letter, Internal Technical Report or formal
computer-generated reports are approved by a senior staff member or a
designated alternate (radiation measurements expert).

The criteria for examining, evaluating and verifying the correctness
of the counting, analysis and reporting of data is either described in the
procedures specific to the sample type and the operation performed or is
based on the experience of the senior staff. The criteria for the final
approval is primarily based on the experience, knowledge and insight of
the senior staff.

The uncertainties reported by the RML are expressed as one estimated
standard deviation unless otherwise specified. Summary results that
originate directly from the computer analysis (VAXGAP) show only the
uyncertainties in the determination of the photopeak parameters (i.e., peak
position, area and width). A description of how the photopeak fitting
process determines the uncertainties associated with the peak parameters
can be found in "VAXGAP: A Code for the Routine Analysis of Gamma-Ray
Pulse-Height Spectra on a VAX Computer” (EG&G-2533). Environmental data
and sample data of non-routine nature are reported with a total
uncertainty. The total uncertainty reported by the RML typically includes
the uncertainty in the peak parameters defining the net area, sample
geometry and detector efficiency. These uncertainties are propagated in
quadrature and are expressed as one estimated standard deviation. If and
when other uncertainties are identified and quantified, they will be
included in the calculation of the total uncertainty. The process used to
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define and propagate the uncertainties is stated inm the data report or
letter. The following equation describes how the total uncertainty is
propagated:

g; =/ apz + aEZ + cGZ AR an2
where '

ar = Total uncertainty - one estimated standard deviation
(sigma).

Cp = Uncertainty associated with peak parameters defining net
area. T )

og'- Uncertainty associated with peak efficiency.

og ™ Uncertainty associated with sample geometry/matrix.

on = Uncertainties of any other identified/quantified parameters

(e.g., flow rate measurements).

The number of significant figures quoted for the measured values in
the data report is determined by the uncertainty. If the first digit of
the standard deviation is a "one”, then two digits in the standard
deviation are reported. The measured activity value must reflect the same
number of decimal places as the standard deviation [e.g., (3.11 + .13)E-lO
or (4.7 + 1.4)E-10]. 1If the first digit of the standard deviation is
"other than a one”, then one digit in the standard deviation is reported.
The measured activity value must reflect the same number of decimal places
as the standard deviation [e.g., (1.7 + .4)E-10 or (7 & 3)E-10]). This
technique is not applied to computer-generated reports at this time. Only
reports manually generated include this method.

11.0 COMPUTER SECURITY

In order to ensure that appropriate administrative, technical,
physical and personnel safeguards and procedures are maintained on the RML
computer systems when processing sensitive unclassified information an
Assistant Computer Protection Program Manager (ACPPM) has been appointed
by the Safeguards and Security Division’s Computer Protection Program
Manager. Presently, the ACPPM for the RML computers is C. L. Rowsell.
The responsibilities of the ACPPM are described in the Computer Protection
Program Procedures Manual and include, but are not limited to,
implementation of a Contingency Plan for use during disaster recovery
situations. This plan is presently under development.
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APPERDIX A

rE e ey,

ReC

Sezzion
[,
A.
B.
C.
I1.

SIVING SANMPLES

is familiar with and understands the use of AL
“analyses requast” forms. -

[s familiar with the radiological checks that are

necessary prior to receiving samples in the RML.

Uncerstands storage locations for incoming samples.

SAMPLE PREPARATION and HANDLIIIG

's familiar with radiological control procedures.

Knows how sample information 2nd data is
recorded ana saved.

Knows how to prepare standard liquid sampies for
counting.

Knows how to prepare various point-source type
sampies for counting.

Knows how to presare Continuous Air Monitor (CAM),
High Yolume (HV) and charcoal air filters for counting.

Knows how to prepare gas samples for counting.
Knows how to prepare soil samples for counting.
Knows how to0 usa the RML analytical balances.

Knows how to store and/or disposz of various
sample types after counting/analyses.
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Fage 2

Saczicn

11T, QPSIATION OF RNML COUNTING ing aNALYSSS fQUIPHENT
A, Gamma Specirometars:

1. Knows how 3 ocerz:ta all RML Ge{Li) datacsor
$ySTEMS. -

2. Knows how to operata the Hal(T1) system.

3. Knows how to operate the Hot Call/RML gamma
scanner system (iiot required for general
qualification). - e

4, Knows how to operaca the ILF/RHL-eist
environmental counting/ analysis system (Not required
for general qualification).

€. Knows how to ccerate the portable germanium
cdetsctor multi-channel analyzar system (Mot
required for general qualification).

6. Knows how to set up and operata
the remota “real time* on line
monitors (STACK, RBHT, PCS).

g. Miscellaneous Counting Equipment:

1. Knows how +o operate the Gas-Proportional Alpha-Beta
thin window smear counter.

2. Knows how to operate the Four-Channel Gas
Proporticnal Alpha-8etz thin window 2utomatic
counter,

3. “Xnows how to operate the Flux Monitor Wire
Scanners.

4. Knows how to operate the Liquid Scintillation
Spectrometer.

§. KXnows how to operats the TEMNELEC low background
Alpha-Bata counting systam.

§. Xnows how to operata the High Prassure lonization
Chamber.

7. Knows how to operate the Hi-range Gamma lonization
Chamber.

8. Knows how to operate the X-ray Fluorescence
system (Mot required for general qualification).

g. Xnows how to operzie the Alpha Spectrgqeter-
Systam (Mot required for general qualification).
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1. £nows hCw I3 cCoer3t2 tne Xarl Hwverige Foil Counting
System.

€. GCAYVA ACQU!

&y

TTI0N ang COMPUTEZR ANALYSZIS SCQUIPMENT:
1. ¥nows how to cperate varigus cata acquisition eguipment

2. Xnows how 0 operate varicus RHML computar systems. -

D. SAHPLE DATA
1. Xnows how to intsrpret the results of the znalysis. )
2. Knows how to prgperly report the data. )
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APPENDIX B

THORIUN CALIBRAATION-RAML VAX-730 29-MAR-L909 OB:26:54.47

DETECTOR SYSTEN:

LERO= -1 . 6114
ENERGY =

Al

0.1390+ 0.37052{X)¢

WIDTH= 2.603¢ T.4448E-04{X)

ERROR HATRIX:

CHANNEL

645

7055

.240
1375,
231).
174,
.49}

037
525
k05

ENERGY

118,
S0,
150,
I620.
6ld.

14
174
5)o
l80
176

9.82%59108-04

CAlL.
118.
501,
260,
1620,
214,

1.421J0E-08(X)**2

1.205314E-11

ENG
614
173
53
08
415

D-ENG
0.008
0.001L
-0.009
-0.008
6.001

2.218400C-19 -9.99237)3E-09

WIDTH
1.10
1.8}
4.27
$.41
7.719

1.208765%£-112

-1.&)3015E-15
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APPENDIX D

VEMNELEC BACKGACUND AND QA CMETX
1538
10=MINUTE S2UNTS

- - -

AVERAGE ] TANCARD DEVIATION | RUNNING AVERAGE
£s-137 | [ e
LA ETA 5T | ALZMA 100 WL TR b b A LY 8ITA  (E-ii7
-v-I-- 2 4 - -1------ TEVERRCTRTVY
157 AN 'y 3.9 85788 | 1.2 5.7 | 4.5 35.0  ¢gr3s
230 Jan 1.2 8.8 ssrsz | 1.3 7.2 17 3.9 %8 §87%
187 FI3 i1 2.2 139098 | 1.8 8.8 155 | 4.0 29.8  gsare
™0 P23 2.3 27,3 iocess | 1.8 7.8 123 | 4.1 29.2  9sses
157 wAR 1.8 27.3 99533 | 1.7 ta 209 | 1.3 8.3 23548
290 AR 1.z 28.4 99484 | 3.3 4.8 234 | 4.0 2%.1  eery?
157 AR 3.1 2.8 29885 | 2.t 4.2 us | .9 0.9 ¢9738
W0 A 1.2 7.8 e85 *| p.7 2.8 are | 3.3 28.7 99837
157 waY 1.3 25.2 120194 | 1.8 3.3 ars | .3 .5 95333
IND MAY 2.3 8.4 gge2 | 1.1 i 375 | kI 28.2  ges:2
5T o 2.3 25.3 95825 | 0.3 8.3 454 | 3.5 28,3 g8is2
2% Jun 1.3 t.7 8§22 | 8.3 i3 223 | 1.: 27.9  esEi7
LT TR P | 27.8 99840 | 2.0 8.7 222 | 3.4 27.3 983l
M0 St 3.2 8.3 98318 | 1.2 4. 233 | 3.4 7.3 egEse
25T AL 1.8 .8 ssaze | 1.4 - I a1 | 3.5 7.5 95588
™0 A6 3.8 2.8 99492 | 1.4 5.3 %9 | i3 27.3- ¢85
157 seP 4.3 32.9 §9a3s | 1.7 21.2 352 | 15 7.5 2%57%
N s2P e 32.8 99438 | 1.4 4.9 7 | .5 27.8 29857
157 OCT 3.2 2%.9 99728 | 1.2 12.3 378 | 3.t 27.5  ¢857%
20T - 3.3 28.3 §§322 | 1.2 10.2 13| 1.8 28.0  gess:
15T w0V 4.5 27.1 98723 | 1.8 1.7 402 | 3.5 7.3 9523
T MOV 3.6 7.2 98648 | £.8 5.5 434 | 1.5 27.9  §5463
1S7 DEC i 258 99180 | 1.3 5.0 430 | 3.5 27.8 534683
N0 DEC 3.8 5.0 ggos9 | 1.2 5.3 427 | 3.5 27.7 99453
| i

RUN AVE 1.5 7.7 99453 | 1.4 7.3 s | 1.7 28.2  0mEs?
570 eV 0.7 2.3 427 | ]

NOTE: * INDICATES A VALUE QUT OF STATISTICAL RANGE (2 sig) OF AVE RUNNING AVG.

£S$-137 STD. OECAY CORRECTED TD REFERENCE OATE 4/1/8S,

C-103



YoT1-D

Appendix D
Page 2

(Thousends)

COUNTS /10—MINUTES
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99 -
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97
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1988
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*t5 2 25 3 35 4 45 5 6 6.5
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s

COUNTS /10=MIN

TENNELEC BACKGROUND DATA

1988
40.0
35.0 _
30.0 \\\'
S \ /.
—— ,\\/’P—ff/ ] ____.\‘
25.0 - | St
g
20.0 -
15.0 -
10.0 -
5.0 B _ .
-'f"\..,-/'—:' ‘“‘B—--El"’H“‘*-,;,_-.m__ P R R DS gy O B R
) ) “1:1--[-]\“_[,.'/ _
(00 B hetl s el i A S R Rt B S Ey A Mt Rt R R B Rt Rl I R R
1 1.5 2 25 3 35 4 45 5 55 6 65 7 7.5 B B85 9 95 1010511 11512125

MOt
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APPENDIX E
ENVIRONMENTAL HONITORING OC PROGRAIY

ACCURUATIVE
SANME NUMBER BLUMBER 5N L L " AGREEREMY CRIDERIA NUNBER TInES
FREPARATION  SANPLE AN MEVIOUS  mEvIOUS €O, NEAS. i SI6mA LAb MATIR -mreemresscsammeee el

(1113 B WUCLIBE  AGAEEMENTE DIGAGREEREMT (uCE/B) teli/6} uCifg) RESOL. LAM/STD LouEn UPPER AGREE  DISAGREE
NN MROISOE  Ma-U 1.43E-43 {.33€-03 LIE-6 " N 4 1.4 1 .
te-it 1. 244E-03 1. 42E-03 -0 " “H LN U (N 1] [ ]
Ls-137 1.0X-03 1.84£-03 1, 3-04 " L (N N1 i )
Ce-1U4 {.73E-04 1.32E-84 1.1E-03 i . $.00 i ’
Ae-2I 1. 1008-04 1.91E-03 1.4E-08 (1] 0.8 0.4 1 0
18 DERBESOL  Ma-34 1. 156-04 1.08€-04 $E-00 12 (R ) L 1] I ]
Ca-i0 i.%8c-0) 1. 10E-87 b.9E-00 i 0.5 0.0 . t 0
Ce-107 1.3%-02 1.948-07 7. 3600 i 0.0 e 1.8 | 0
Ce-144 {.%E-04 {.50E-0b LIE-00 12 0. 0.0 i.4b i o
Aa-Ti 3.34E-04 3.27e-04 1E-0) i3 6. 93 0.40 1.4 I 0
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Anpendix F
MWL QUALLIY CORIROL DAIA SINT

GAHMA MEASIMOHLHES

FNVIRDMHLNIAL HOHT TR LHG PROGRAN

-------------- (U PEEEPREE TS
RHL SAHPLE SAMP £ RADIO- KHOWM ACHIVEIT  RHE ACHIVIEY  RHL WGCIRIATHEY R /KHOAN w
(srip o PRIP. DAME  NUCLIDE tuC 1/ o) {uC 1/gu) (uC i /pu} UALIG RIS CO NS

88R0BSOI AS020/89012  02/02/88  Mn-54 1.150-06 1.06¢ - 06 H. 00 - 08 092 .1 HONC
Co 60 8.98C-07 7.000-07 &.904 - 08 oHe 1
Cs- 137 9.33E-07 7.96 -07 7.300 08 ons o
Ce-144 4.90¢- 06 4.600-06 3.06-07 T
w241 5.561 -06 5.2(-06 4.106-0) 095 |

HBRONS 02 AG0Z078901)  02/02/89  Ma-5d b 6SE-05 1.55¢-05 1.100 -06 (I TR nong
Co-60 1.240- 05 1.02(-05 8.00f -0/ ous |
Cs-137 2.00¢-05 ). BEGE 05 1.301 -06 0z |
Ce-144 1.730-04 V.52 04 b.A00-05 o |
Aa-24t 1 1IL-04 9 91t -05 7.40L-06 0.0 4

HBROASOY A5020769024  02/02/83 Hone 8 ANK Kt )

RME VHCLRTAIRDEY &s 1w tota) uncectainly reswbbing from the stalislical, s le geonelry{SX) and selector edficiency{%%)}. Hwse uncertaint jes

lave been propagated o guadiadm g anl are expressed os one est afed stamboad devial ion,

HOIL €K RUSIN 1S Eo= "R CorIRm ™ {< or = 2 stambsred deviations Trom U biown)
Iw = TUH COMHOL  wacming” (<2 stk adev., <3 st alev, tram 1he bosvn) .
O = " 0F e f+ om0 - 3 sbaemdonad dheviat vz foom U oo
Cottecaa o v e - 1 stamdaed deviab vons 15 Loom the Conbeieme on eedity A Tor bavivmmsenlad Boeaan cienl s wmeeon e hy

bl A% ITH, LA el S s Frocestungs (“"ua bty Acarasee Bor S av el Heasamemest 37 F by bay ba fbaaiey g A0



To: U.5. Enviconmental Protection Agency -‘PPE.‘.'DIX -
favironmencal Monitoring Systems Laberatory
Nuclear Radiation Assesszent Division NN e
Radioanalysis Branch
Qualizy Assurance Group
P.O. Bex 93478
Las Vegas, Nevada 89193-31478

Please inciude our laboratory in the cross-chezk studies ve have indicated belov.
All sampies are tn be shipped to:

Contact Person f 5;-—_, =, .f.:.gl‘,f{e_
Tizle l..-\-; N L

Laboratory . 1./« /

Address _Z -i..!n o

Address(cont.) -. r. 0.

Telephone No. _( 152
len:i.::nu Type(s) Copsstgaata s -u:- Nws e ! '.;!-'u

State License Nuambez(s) D= -ACD7 -'?&-;30 el

Note: %hen cequesting participation in a study containing either nuclear by-
products ot special nuclear materials, 8 copy ¢f the NRC license(s)
musSt accompany the reguest.

Please indicate the desired fraquency of participation.

Frequln:y Duirtd .Frequency Desired .
Bl e b A fblp)? oY gt
L-v—- 24 L\ PRy d d’ﬂnu v .‘nn'-‘a:;?
L-I” a £- tb#™ < b S'- Ann“ ' sem:nnu
VaTIR: VATER: (continued)
Gamna (¥ (g g Mixed Alpha, Beta, Gamma | __1|_|

— {(3lind Performance Sample)
Iodine-131 xi_!

Gross Alpha,

Gross Beta i< il_i
’ — — uu: —— ——
Tritium Il Strontium, Gasma NN N
Radiua-226, o
Radium-228 [N I
= T AR FILTER:
Plutenium=229 L Gross Alpha, Gross Beta, - -
- Cesium-137, Strontium-%0 [>=1i_1
Strentium-89, —_ -
Strontium-90 XI_I_i
Natural Uranius 11 12
I certify this Liboratory is authorized to receive the samples requested.
Signatuza %k';f‘r.y_id‘é.g : pate  o/3 /20
Title o YA
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APPENDIX H

Sug -7 INTERIIWIZR Iy TIIT RINCLTE
ARCRATCAY A
S0
EXFERIMINTI, IIIMI e gramsarT fevealiae £ ey teeer lazoepTrev cesilis.
FETIIIIIN o ex3aiies Tassritsey Teesiiedn UL L seteemrsaliss)
Fe¥T » puare vreg remzaevigngl zmuergs,
He1? o gumurc jrTaecay IRSISCTMET.
C3eilow o gumtaze tvecwr 33 1iGSe RITTM ISESLTITELRC.
WI0 e limins amimaetlazien soumter.
WCTL: T ce=zezazes ressisia lasmeiirey samseslogvoeten
b famet R A, TxPEReETa
A% b/ 34 473 ]l 4 Lt & $i3ms R CRd
HTIZTH: Re2 TIST AT in Lacrl I PR S S §+«38 RO JAT1 EIVIII
S=EvIITRY: YIS SaMPT; —euees Leta9s - H §.:2
ARALYST: b VeULmE HI uniTE: 240
e YALSE: LS iee2n b
L2 t394 39~ 1 MY 1+ i
NIty =i o L8 L
LLE )
STITRR: &~ TEIT QAT iita KNCsR ¥ALE: .20 AT ALPEA i
eIy o Sami £ gLt ot t=hg e §.ok .o
XA TST: e L) oL 7ot 2l wit: =i 1.3 3.
o VALt 8.0 308l T 2.2
=4 2 H - ’ &3
UNITs:; =it .: -+ .
LTITAR: He TIET ATL: Lattm 0w VLR £5.20 b 3.3
UERITTRY: K ALt wises nroiLion: £33 7.3
AL TYT: am, oL 41 . ee H 4P 0.2 g ] I

Cwn VALt $<.50 .1
EREZISION: §.40
i § 82/

e
4
.

-

- -
[
T )
’
.
.
.
+
.
.

Muama
w oo

KNOWW WALUZ: 102.3¢ Au=iT8
IS -3 £

L1y B . §.5 il
L& 1m0 i) Sk SR ael3d £3.2
METISION: £.22 5.3
UNiTS: =N .3 b it

X0 SRS 9450 = L )
mezision: §.30
L} 4 9 oLi

LB
m ~i ik
oo
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APPENDIX !

RERL
[NEL3A INTZRCOMPARIZON TEI3T REZLTI
CYBER ANALYSIS

NOTE: Ratia of LAB/ENDNN ~esylts for “XNOWN® activily eguals [,000,
P EE 4 404 40 45 4 H 0 4 0 4 HE S HH B B A PR R A R R H M R H R R

NCLIDE .o "XNCWR*

120 o L1 A M RATID RATID NN KNQNN RATID

' JATA ENERSY - RESWLT TOT UNC,  REL/KNOWN UNC,  ACTIVITY 70T UNC. UNC.

A HH A R H R FHHEH H I HH I HH R

S G A Cr-%! 1. 166-01  4,00E-02 0.984 0,086  1.1BE-01  4.00E-03  0.248
SAMPLE: Liaun Mn-34 3.96E-93  1.30E-04 0,986 0,055  4.0%E-03  2,80E-M 0,045
ORIBING RESL Co-38 L.BE-D2 4.00E-M 0.986  0.049 JI0E-92  I.00E-0 0,054
REF. OATE: 111687 Fe-39 .IE-02  B.00E-04 - 0.987  £.057  L.%EE-02  1.2CE-03  0.087
UnNITs: uli/g La=e0 1.0TE-02  3.00B-04. 0,987  0.04]  1,08E-02  3.00E-04  0.019
in=33 3.246-02  1.00E-43 0.977 0,047 3.3ZE-02  1.208-07 0.5

Cs-134 .50E=02  B.00E-04 1,022 0,057 2.45E-92  L.10E-d)  0.04]

Cs-i37 0402 4.00E-94 0,992 0,042 2.06E-02  4.00E-34 0,04

Crldl .04E-02  6.00E-04 0.7145  0.04%  2,14E-92  9.00E-04 2%

Ce-tdd 1.768=93  4.30E-D4 9,960 0,050  1.33E-02  T.00E-d4 0,034

mmmmmmmnumu:s:zuﬂu=sa
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EFFICICNCY 1ABLL C400150109
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ETFICIENCY TABLE C400150109

.60

/"*""o
Y
.

, .

‘.\.
3.08 "«

2.5 i N

2.06 , . i DU Y v— -

NCY CORRECTION FACTOR

/

1.54

10.0"=D2*EFFICIE

1.03

1.4
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ves 4 0.834
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EFFICIENCY TABLE C400150109
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RML/RADIOCHEMISTRY ANALYSIS REQUEST/CUSTODY FORM
PHONE: 6-4177 / 6-4182

ONE SAMPLE PER SHEET!

[ F 3 P T 3 3 T R 3 0 0 8 5 P 3 & 8 4 & 1 0 0 b 4 34 b 4 B § 2 £ 3 3 0 2 2 0 £ 2 ;2 2 2 % b & 2 2 &+ .2 2 2.2 2 % £ 2 2 5 2 3 5 2 & &£ 3 2 & 3 9
SAMPLS NAME OR DESCRIPTION:
FACILITY/AREA SAMPLE ID #:

REQUESTING SEND
FACILITY: RESULTS TO:
SUBMITTED BY: EXT.:

AR IS A A I RS E S rSEE AN EEE NS E NS EEEEEES
sl e e e o e e e el e e I e e el ek

R * *
M * DATE RECEIVED: *
L= INITIAL: *
REQUESTOR, PLEASE CHECK /* *
TYPE OF ANALYSES DESIRED: € + DATE *
H * COMPLETED INITIAL =
Isotopic gamma scan E* Hamma *
Gross alpha/beta M- A/Beta *
Strontium beta * Sr-90 *
Tritium U+ H-3 *
Actinide S* ___ Actinide *
Other £E* Cther *
| *
0 * FORWARDED TO: *
N * DATE: *
L * W«

Y

:
|
i

REQUESTOR, PLEASE FILL IN APPROPRIATE INFORMATION BELOW:
Activity (mr/hr):

Sample On (time & date):

Sample Off {time & date):

‘Collection time (hrs):

No. of cams in envelope:

Stack flow (cfm):
Filter fiow (cfm):

Filter fraction (%):
(Area used)

Effluent volume (gal.):
(Total gal. discharged)

20 D U W AR IR A e [ 2 1k SRR ENEEEEEEAEEENE S EEEEENEESEREE

REMARKS :
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e 247

RADIATION MEASUREMENTS LABORATORY - SAMPLE AND COUNTING INFORMATION

Sample: NAME Transterres — Analyzeg Z
ESPD or 87 » 1D =] Coos
SampieFiter (In Time) Lae Irragiation Time (RRS)
Sampie Count Startec: Time __________ Caw Count Trme (MIN)
Oemecior» = - DNEANTE SN . SaMpie VOIUME veiume Units
€4. Corr. Facior Eticiency Tapie Anaryst
Ascitona) Analyses Recuestea: Remarxs;
No. of CAMS — NONE
Stacx Flow (CFM) N ‘ — Gross Alona
Eilter Fiow (CFM) —— Gross Beta
Coll. Time {WAS) — S
Fiiter Frac. (W) — H-3
Reactor Power (MW) —
EMiuem Volume {(GAL) — Storec
Dats Recovea Cumpen or
a—— D1SD0SET Of
Sampie Earwarcec o Damws
Sampig: NAME Transterrad = Analyzee =
ESPID ar 8T # 1D o] : coos
Sampie/Filter (in Time)} Datwe irracianon Time {HRS)
Sampie Count Startes: Time Date Count Time {MIN)
Datecior » Dustance (6M) e Sampie Volume Votume Units
EH. Corr. Facior Efficiency Tabie Analyst
Additional Anaiyses Recuesied: . Remarxs:
No. of CAMS — None i
Siack Flow (CFM) —— 31033 AlONa
Filter Flow {CFM) — Gross Bena
Coll. Time (HRS) — S
Filter Frac. (%) — 3
Resctor Power (MW) —
Eftiuent Volume {GAL) — Storeg
Date Raceived ' Dumpad or
— Disposeq of
Sampie Forwarged .Date
Sampie: NAME Transferred — Anaiyzed T
ESPID or ST. # 1D o] Cace
Sampie/Filier {In Time) Daw irradiation Time (HRS)
Sarnpre Count Stanteg: Time Dats Count Time (MIN)
Oetecor » __________Owstance (o Sampie Voiume Volume Units
Eft. Corr. Factor Efficiency Table Analyst
Azginanal Anatyses Requested: Remarxs:
Na. of CAMS — NOne
Stack Flow (CFM) — GfOSS AlOha
Fitar Fiow (CFM) —_— Gross Beta
Cail. Time (HRS) _5
Fiter Frac. (%) —_— N3
Reactor Power (MW) —
Etfieant Volume [(GAL) — StOTRY
Date Raceved . Oumped or
— DisDO3EC Of
Sample Forwaraed 1o Date
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T ANt PRrOocIIUNES Y

AML - CPERATICNS

tsasssbennasrsasan -

1$SUE

PRCCISURE  TITLE MUMBER  VERSION  CaTs S1STRIBUTICN
ATR 120 RADICHUCLIDE ANALYS:S. C e 1 0s/02/88 L, oM
SUBSURFACE SCIL RADIGAMALYTICAL -2 1 0s/10/88 1RC, OM
MEASUREMENTS AT [RC-LABCS.
311, VESETATION AND MAMMAL L3 1 10/14/88 . AL, SN
SAPLE MEASUREMENTS. -
AIR MOMITER RILTER SaMPLE MEASUREMENTS. RML & 1 es20/08 AL, oM
GROSE ALPMA-SETA SSUNTING. At -5 1 10/25/88 AML, OM
AML LIOUID SAMPLE COUNTING/ANALYSIS. -6 1 10/25/28 aML, oM
ERERLINE PING-2A CALIBRATION, RML-T 1 10/25/88 REL, oM
RML PCUR -CHANNEL ALPHRA-SETA COUNTING RML-8 1 10725788 AML, DM
AND ANALYSIS STSTEM. B
ML ANALYSIS OF X-RAY EMITTING RADIO- RML -9 2 11721788 RML, DM
WUCLIDE IN ATR STACK EFFLUENT GAS SAMPLE.
RADIATION MEASUREMENTS LABORATORY TRAINING. o .10 1 10/25/28 RML, OM
PREPARATATION OF STANDARD SCURCE AND ML 11 1 03/28/89 RML, oM

CALIBRATION OF FULL ENERGY PEAX EFFICIENCY
FOR AIR FILTERS,
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faqe 7
L 32N Pr 2 EQUNES "
AML - DATA MANAGESENT
[SSUE
PRCIESURE  TITLE WSER  VERSION  SATE S1STaIELT oN

m!ﬂ.’.m . 1 : 3 NS
EVALUATION AND YER{FICATION OF DATA fer Bu-1 2 02/19/%9 AL, oM
. RADIOMUCLIDE (DENTIFICATISN/SELECTION.
AUNIS AIRSCRME EFFLUENT REPCAT. on-2 2 C2/27/80 o

© ATR STASX SFILUENT ALPORT. w3 2 04/21/89 &N
RIS LIS BEILUENT AESCRT, -4 2 06/27/59 o
TRA ASNT EFFLUENT REPCRT, Bn-5 2 0420789 oM
ATR COERATISNAL MISTCRY INFSRMATION. -5 1 04/15/89 e
INVIRCENTAL AIR SanLE ene? 1 caso1/88 om
ANALTSIS AXD REPCRT.
GRSES ALPWA-ETA AIR SAMPLE ) \ 0o/01/88 t

. AMALYSIS AND REPCRT. ’
SOIL, VESETATION AND MANMAL Bue9 1 09703 /88 oM
SAMPLE ANALYSIZ AND REPORT.
ML AN SPING-3A ACTIVITY b-10 2 10/07/88 oK
COPARISON GA CHESXS.
VATER ANO ASSSCIATED FILTERED MATERIAL BM-11 1 10/14/28 e
ANALYSIS AND REPORT.
EPFICIENCY CURVE GENERATION oNe 12 1 03708789 o
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Pace 3
*  MISTELLANESUS ML JEIUMENTS ¢
SCCUMENT  TITLE WUMBER VERSION DATE JISTRIZLTION
SEINTIRGENCY PLAN FOR BACXLP QF THE vax S0 CEH-nl-37 N/& aTs0% /87 DM
YANGAP: A TTIRE ECR TME ACUTINE ANALYSES COF GAMmA-  £323- H/A 0% /xx/88 AML, 5N
LAY PULSE-~£1CHT SPESTAA SN A VAX CIMPUTER. 33
TISMONTHLY STATUS OF AUDIT FINDINGS LAL-58-88 N/A 08/26/18 M
TADH CUTSISE SRGANIZATIONS
SPERATCRS SUIDE TO "VAXGAP®: A GAMMA-RAY £T-CS- N/A 09/12/28 ML, 3N
SPECTRAM ANALYS!S SPEZTAUM ANALYS!S Q27-88
SALIBRATION AND USE 3F GERMANIUM DETECTCRS ANST NG2.14 N/A 0s/25/88 M
TIR MEASURENENTS OF GAMMA-RAY EMISSICN
S# AADISNUTLIDES.
S.ISURE SF J0F 1D EFFLUENT AND GEN-F5+88  N/A 19/24/88 -1
EWVIRONMENTAL AUDIT '
RECORDS MANAGEMENT PLAN (2CF 1324.20) DOE 1324.20 N/A 91/C6/89 oM
ML CUALIFICATION CMEDXL!ST N/A N/A 01/24/39 m
AwL GROSS ALPHA AND GROSS BETA DETESTION LOK-16-89  N/A 03/01/89 oM
LIMITS FOR ENVIRONMENTAL MOMITORING
L
OLD PROCEDURES
™, SOIL SAMPLE ANALYSIS ROUTINES $81L-1 N/A 05/18/82 AML, OM
AN, AIR PILTER SAMPLE ANALTSIS ROUTINES AlR-1 /A 05/18/82 ML, BM
M. LIGUID SAMPLE ANALYSIS ROUTINES L1g-1 N/A oT/0T/AS AML, oM
ML POP- 11764 SYSTEM TRA NOTCELL SCANNER 1176449 N/A Ca/06/84 RML, M
REMOTE SYSTEM
TN, POP-11/66 TRA RETENTION BASIN L 11768 N/A 08/06/34 RML, M
REVOTE STITEM
B POP- 11744 STSTEM DISK ASSIGNMENTS 11/64i7 N/A 08/04/84 RML, 2N
AND BACKLD
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APPENDIX N

(stimsted ML Beleclion Limits fer Envirommental Surveiilance Progias Scnlu"
'uu‘ rounl lime

H fime ) | i, |

1bhe. counl Vime \L ol coul Vi :‘f..::“ E:“:om Yeg. or Mummal

Alr fllters ») Surface llatgr" __Seld__ _!!.L!!’.'!:l" __in Maler_

_High Vol —lewVel,  _ Tiltrale _Fileved | _ 50wl Jar AUl Jar ¥ AUml dar

Muclide  pCl/cc  pCi peiec  pCl  pClfcc pCl eCifsc oLl eCh/e pSL #Elfes pt]l  pCifsc phd
Sc-45 S€-10 12 5t-10 3 0.006 25 SE-4 1.5 0.3 210 0.0} o 8.0 k]

Cr-5), sof-10 200 100€ - J0 [ %) 0.06 250 B -4 30 3.0 2 9.} 300 o.7 i)
Hn-54 5E-18 12 s€-1o b | 0.006 25 “a-+ 1.5 0.} F411) p.0] . 10 0.0} h 1]

Co-5} sE-10 20 J6E-0 10 0.03 120 1¥-4 5 6.9 600 ﬂ.& 90 0.} 140
Co-58 SE-10 12 5€- 10 b | 0.006 25 4H-4 1.5 0.1 210 00} . 10 0.0 30
Fe-59 at-10 20 8E-10 5 0.01 40 6E-4 2.% 2.6 0 0.1% 60 0.1 60
Co-fA -10 20 10€-10 [ 0.006 25 of-4 3 0.3} zin 0.0% L 0.09 [ L]
in-b3 160-10 40 206-30 12 0.012 50 14E-4 [] 0.6 L1 I 0.2 i L] 0.20 * B8O
hb-94 SE-10 12 SE-10 k | 0.006 25 4E-4 1.5 [ I ] 210 0.0} 3 0.0? 10
h-95 st-10 1”2 SE-10 b | 0.006 25 44£-4 1.5 0.} 2in 0.0} 10 o.m 30
Ir-9% 12€-10 30 10E-10 7 0.010 40 100 -4 4 0.6 um a.15 60 0.15 60
Ru-l0) 6E-10 16 5!-"! 4 0.008 25 SL-4 2 8.1 210 o.ul k] 0.0? k1)

#u- |06 8okE-10 200 100€ - 10 &0 0.06 250 BOE -4 3o 2.0 j400 0.} ' 100 0,7 no
Ay~ ) 10m s£-10 12 5€-10 3 0.008 30 -4 1.5 2.3 z2ie 0.0} Jo 0.0} R 11}
Sh-124 12€-10 3o ot-10 ? 0.016 &0 101 -4 9 2.0 1400 0.4 150 0.2 90
Sb-12% 2gE-10 20 HE-10 [ 0.010 (1] BE-4 k| 0.6 400 8.5 60 0.15 60
Cs-134 5€-10 12 st-10 3 0.006 25 4E-9 3.5 0.3 2 9.9} o 0.07 30
-1 BE-10 20 sE-10 5 0.008 30 6E-4 2.5 0.1 z210 8.0% 40 0.09 40
Ce- 14} S€-10 12 SE-10 4 D.00A b {1} 5(-4 2 0.3 210 0.0} 10 0.0} N

Cn-149 JOE- 10 80 30€-10 70 8.06 210 25€-4 [11) 1.5 1100 0.4 150 0.4 150
fw-152 12E-10 30 15¢-10 ] 0.015 60 J10L-4 4 1.5 HLL] 0.4 150 0.2 90
Eu-154 6E-10 16 6£-10 i | 0.015 60 SL-4 2 0.6 400 0.15% 60 0.15 60

Lu-15% 24€-10 60 25€-10 15 0.0)0 120 20£-4 8 2.0 140 0.4 150 0.5 200
HE- 181 SE- 10 | ¥4 5E-10 3 0,006 25 4F -4 1.5 0.3 210 0.6} 30 0.2 kU]
Ta-182 16E-10 40 §i6E- 10 10 0.014 60 TMH-4 5 0.9 &M} 0.2 L] 0.2 90
liy-2a} SE-10 12 SE-10 h | 0.005 20 4€-4 1.5 0.1 210 0.0} M 0.0? 30

Am-241 ¥i-19 an J0E-10 20 0.040 160 25L.-4 10 2.0 1400 0.} 190 0.) 0

Gross Ml.lnl- - -+ 3.3E-9 9

fiiay, Bela - - o2 @.5BE9 5.3
“ttpdabed 10ab 18y (LDK- G- ¥8)



Agpencix XN
Fage 2

R. J. Gahrxs
Agrii 7, 1323
LOK-27-38
Attacament
TABLE I
ESTIMATED RML DETZICTION LIMITS FOR SUBSURFACE SCIL SAMPLES

Subsurfaca Soil (70 emi)

“““ Radignyuelida InCi/fa)
Sc-24 0.4
r-31 4.0
Mn.34 0.4
€a-23 0.4
Fe-32 0.8
Co-%0 0.2
in-33 0.8
Rb-%& 0.4
Nb-%35 0.4
ir-38 0.3
Ru-103 ©0.¢
Ru-i08 3.0
Ag-1l0m 0.4
S$b-124 2.0
Sb-128 0.8
Cs-3134 0.4
Cs-137 0.4
Ca-141 0.4°
Ce-144 <.
Eu-182 2.0
Eu-1%4 0.8
Eu-13% 3.0
Af-181 0.4
Ta-182 1.5
Hg-203 0.4
Am-241 3.0
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APPENDIX

0

iaho Nuclear Imgisesring Laiboralasy (INZIL)

[

CROS5 sToTIaN

A. “masured Accivizy at T2l and Derivaiion of Avarage leaciion Zaze
b~ I . |obsarved aAciivicy !!:!II Nuazer sf Seeav Average I
CosiaezTy * Nysief, | CDezay  |CacTeestan| lesesien |
Tluanss Aeacsisn Aevaszed | frandard v Yiei2 ®¢| Comgzaac | Faczar't et
Standasd| trral. Farmae(®) |posnac A(3 w A(s™t ¢ |
Feodi=a [T4/Fe=1 | ¥*7ala,5)3un 5.5078450 (103225003 [2.3002-29 [2.8587Z-08 |0.9%cc poratzarr |
Te=ii~d {T4/Pe-2 | S¥ui(=, )32, 1.86309=02-(A.22 =04 1.250%=31 {1.1332-47 10.9810 STy ’
Moo |Tre-t | S0Mifz.3)38cs  [sizoszecz |1.idsz-ds 1033 z-3: |1.133z-37 |o.es10  |1.3ei-f |
Tiel G/Tewl | S$Ti(n,p)%8se 6.3623-00 [1.944%+0) [2.37 T+10 (§5.570I-08 |p.3339 1570816 |
o3 o/Te=3 | ¥3mra ni32n,  eliaiEedt [7.43 E-2 11,33 229 [2.510r-07 l9.ecTe 5.50 T-13 |
08 1 175 2% 23y(s, N¥ize L.38a2-31 [2.82 =34 [1.19 2e27 [1.2t33-37 |o.347: 1,35 -1t |
Us=%1 Gite=3 | 32ta ni-dsa 2.3454%902 1,92 =35 [1.27 =23 |6.273r-27 |0.8:i%: §.29 3-8
TN=51 U/Te=3 21285(a, ) 3a-1a 2.3412-92 11.92 E-08  [1.IY T2 g.2TT-R7 [0.8292 5.5 a3t .i
UN=31 T/Fe=] | 35(n, 2)337Cs  [3.211%000 [2.71 352 |5.27 EeID |7.1802-10 [0.99%3 5.88 Zai8 |
|
3. Dacivatisn of Obsarved (Cooss Sacsisn sod Compatisons wvith Publizned Ixperizessal Tilues, and wvith
Caleulazed Talues %37 NeutTon Dosizssly Siandatdizaiion.
1.9. MBS Average|CTaxs Sectlion|Ixperisental 2401 |Caleulaced| 2acis:
Tiuanew Deduced frsa Value seduced Sesuned
Ylusnce Rate Reporzed Dass {n3s Ixperisani Cross Caisuiates
S:andaze| Reacziorn Cadme/T << Cazpend tz) Sazgio=(?)
Te-ti=a |¥%%e(s,7) 1.5532+10 $§2.5 mb 81.7 as 1.210 21.0 1.31¢
To-ui-a |33%1(n,») 1.251%10 111.4 133} 1.504 165.9 1.250
Hi-C $8xe(a,p) 1.7982+10 | 110.9 11 0.999 165.0 1.5¢
L | v$ri{a,9) 1.7138+10 11.5 1.8 0.973 11.2 1.037
oNes)  |3g(a, N 1.7128+50 | 314.8 32 1.008 8.2 1.820
Us-31  |33¢(a, N2z 1.7128+10 | J12.2 12 1.501 305.2 1.52
G¥=51 2183, 218 1.7128410 208.% 2 0.989 305.2 1.911
uN=31 [2305(n, N1%e-La( 1.7122+10 | 8.4 32 0.388 108.2 1.810
T¥=51 138g(s, 5)Cs 1.712%+10 325.3 312 1.041 305.2 1.064

(8)quanzizy reporied (vith gaems attemuaticn eorreeticn iaciuded): observed

par ag of foil.

dps of rTeactiion praduzz &2 IVI

(")!ru-.".:u dps of rassciion preduct st ZOI = (2eporssd Formac) » (foil mass)/(leug.). The scatlesin ‘
corTeciion, (l-gu). is gives 18 the tasc Teperz. A 2350 fisgisn correction (2.23) {s insluded for the

218y fNyencs standard

(w515,

(‘)!nbcz of resction isotope atums iz foil x fission yisld when appropriztes.

“)Spcc.:.::d i3 che test repeT:. Yor an uuintertupted Lrradiation of langsh T at 2 consgans
€ i equal e2 {{1 = axp(-133)/a%].

“)Ln'.'ul rescsion Tate: < = o<ad> = AJ(ACTMY), vhers <> iz tha NBS exstified fluenmee éiv
{2 the tesi Sspors.
Ty" per oucleus a3 esployed 1o 303T ASTM stasdards, =elably

&
-

lexgsh ol the

rl
Lati

as specifi
idencified wich she “saturation actl

AS 3 2easuted quan

iy,

L-b

(Dyatue calevlated wich 2357 2253ion specttum shape acd dosiaecry ¢ross secilons from INDF/3-V.
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Appendix D
Environmental Restoration Department

Program Directive 5.7,
“Chain-of-Custody Record”
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EG&G Idaho, Inc. Title: CHAIN-OF-CUSTODY RECORD No.: PD 5.7
Page: 1 of 11
PROGRAN Date: 12/04/92
DIRECTIVE
Approved: Legend
ENVIRONMENTAL . = Change
RESTORATION ager,
Reviewed by: \*2
Original signatures appear on DRR# ERD-709, release QSQQ\J /03/92.
1\(\
QB
PURPOSE AND SCOPE \\\?Q

This Program Directive (PD& establishes policy, procedures, and
responsibilities for the chain-of-custody (COC) for all samples collected
during field sampling activities for Environmental Restoration (ER).

ACRONYMS/DEF INITIONS

coC -~ Chain of Custody
DOE -- U.S. Department of Energy
ER -- Environmental Restoration
PD -« Program Directive
QA -- Quality Assurance

COC Form: Record to document the transfer of sample custody.

;Qg_ﬂrgggdur%: Procedure to document sample custody from the time each
sample is collected until analysis is complete and any residue is disposed.

Characterization Plan: An abbreviated Sampling and Analysis Plan; Sampling
and Analysis Plan [(PD 5.2) (Reference 1)]; Monitoring, Analysis, and
Testing Plan; or Groundwater Monitoring Plan.
Custody: A sample is considered in custody if it:

. Is in one’s possession

. Is in one’s view after being in possession

. Was in possession and is now locked up

. Is in a designated secured area.
Evidence: Anything offered at the time of a legal proceeding as a means of
ascertaining the truth. In investigations involving hazardous wastes,
physical and documentary evidence is collected to determine if the site

poses a potential threat to human health or the environment and/or if the
site complies with applicable regulations.



Title: CHAIN-OF-CUSTODY RECORD No.: PD 5.7
PROGRAM Page: 2 of 11

DIRECTIVE Date: 12/04/92

ACRONYMS/DEF INITIONS (continued)

: A portion of environmental media (air, soil, or
water) or waste that has been screened for radiological activity, and is
found to be less than 100 counts per minute above background beta-gamma and
no detectable alpha by direct surveys; and less than the limits presented in
Chapter 2 of thes EGAG Idaho Radiological Contro] Manual. A1l samples will

be considered radioactively contaminated until screened by a Radiological
Control Technician. .

Properly Sealed Shipping Container: Any shipping container that has two
custody seals applied to opposite sides of the shipping container top, over
which is placed clear plastic tape, and is taped shut, preferably with
fiberglass tape.

Sample: Any physical evidence collected from an environmental measuring or
monitoring activity.

Sample Custodian: Person who is responsible for sample custody.
Sampler: Person who collects samples.
POLICY

Implementation of this PD meets the requirements of the Resource
Conservation and Recovery Act [Section 3007(a)(2)], the Comprehensive
Environmental Response, Compensation, and Liability Act (Section 104), and
the Federal Facility Agreement and Consent Order. An ER COC form (EG&G
Form 114) (Appendix A) is the preferred form to be used to track sample
custody from the time of collection through laboratory analysis until it
reaches its final destination. Every person who transfers custody of
samples is responsible for timely and accurate completion of the COC form.

Under the current U.S. Department of Energy - Headquarters waste shipping
moratorium, all samples shipped offsite for analysis must go to Nuclear
Regulatory Commission or Agreement State licensed facilities.

PROCEDURES

Sample Custodian .1 Completes information required for each
sample to be shipped on the COC form.
Records and identifies all samples to be
shipped on COC form, as indicated in
Appendix A.

NOTE: Quality assurance (QA) samples (e.g.,

field blanks, field duplicates,
equipment rinsates, spiked matrices,

D-4
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DIRECTIVE

Title: CHAIN-OF-CUSTODY RECORD No.: PD 5.7

Page: 3 of 11
Date: 12/04/92

4.

PROCEDURES (continued)

Sample Custodian
(continued)

Either

or

or

.5a

.5b

.5¢c

D-5

trip blanks) should not be indicated in
the remarks portion of the COC form.

QA samples must be submitted blind to
the laboratory performing the analyses.
The Administrative Record and Document
Control document number of the
Characterization Plan should be
included on the COC form. The ER
Statement of Work number under which
the samples will be analyzed must be
entered on each COC form.

Signs, dates, and notes the time on the
COC form when transferring custody of the

samples.

Retains the green copy or photocopy of
the COC form in the working project file.
Sends the pink carbon copy of the COC
form to the Field Data Coordinator.

Ensures that an original COC form
accompanies each shipment container.

When shipping nonhazardous,
nonradioactive samples onsite, arranges
delivery of samples to receiving
location;

When shipping nonhazardous,
nonradioactive samples offsite, completes
a Request for Shipment of Materials {Form
EG&G-176) (Appendix B} and arranges

delivery of shipment to Shipping and
Receiving;

When shipping hazardous and/or
radicactive samples onsite or offsite,
completes a Request for Shipment of
Materials (Form £EG&G-176) and a DOE
OffSite Radioactive Material
ShipmentRecord (Form ID F 5480.1A)
(Appendix C); arranges for a qualified
transporter (an equipment opertor) to
deliver shipment to receiving location or
Shipping and Receiving.




Title: CHAIN-OF-CUSTODY RECORD No.: PD 5.7
PROGRAM Page: 4 of 11

DIRECTIVE Date: 12/04/92

4.

PROCEDURES (continued)

Sample Custodian NOTE: Every person who transfers custody of
samples is responsible for timely and
accurate completion of the COC form,
except the following personnel when
handling a properly sealed shipping
container: a qualified transporter (an
equipment operator) who has signed the
ID F 5480.1A form accompanying the
shipment; Shipping and Receiving

~ personnel who receive the shipping
container prior to delivery to a
transport carrier; and transport
carrier personnel (e.g., express
carriers). In each case, COC can be
tracked by the documentation required
for shipment [e.g., Forms EG&G-176,
ID F 5480.1A, and EG&G-361 ("Shipping
Document") (Appendix D), and transport
carrier shipping papers}.

.6 Instructs shipping personnel to complete
the Shipping Document (Form EG&G-361)
with: (a) number of coolers shipped,

(b) project title, and (c) the COC form
numbers present in the coolers shipped.

Field Team Leader .7 Ensures laboratory COC requirements are
followed as stated in ER PD 5.5
Appendix A (Reference 2).

Field Data Coordinator .8 logs in and files COC forms for future
retrieval.

REFERENCE/BIBL IOGRAPHY

1. Environmental Restoration, Program Directives, 5.2, "Preparation of
Sampling and Analysis Plans."

2. Environmental Restoration, Program Directives, 5.5, "Obtaining
Laboratory Services.”

EG&G Idaho, Inc., Quality Program Plan for the Environmental Restoration
Program, QPP-149.
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Title:
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No.: PD 5.7
Page: 5 of 11
Date: 12/04/92

REFERENCES/BIBLIOGRAPHY {continued)

Environmental Restoration, Program Directives
Process in the Environmental Restoration Program.*

, 4.8, "Characterization

Environmental Restoration, Program Directives, 5.6, "Conducting Audits."
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Title: CHAIN-OF-CUSTODY RECORD No.: PD 5.7
PROGRAM Page: 7 of 11
DIRECTIVE Date: 12/04/92
APPENDIX B
REQUEST FOR SHIPMENT OF MATERIALS
GHQ EG&G idsha, Ine.
—~cia REQUEST FOR SHIPMENT OF MATERIALS
Ship From Ship To

Charga No. Org. No. Attn: RAY
| Collect

Requestor: Phone: Company: | Prepaid

Approved By: Date: Address:

Qate Neeced at Destination: City: Zip:

Air Fraight: Yes No Purchase Ordar No.:

' No. of Boxes:

We.ight (Approx):

Description of Matenais (include complete part number and serial numoer)

if materiai is hazardous. it must be accompanied by a DOE-ID hazardous material form

Line Hams Quantity une | P
] ((QFARAAIN
| OYH f
i
! |
» E
| — UBTAIN TATFST REVISION
\ L | AR 9
| T TUR

Detalled Reason For Shipmem

Current Location of Matenal:

“Consistant with ihe Government Self-insurance Folicy, (DOE 101-40.104) funds shail not ba expendad 10 insure property agains! loss,

damage or destruction 1n transit.”’

Additional Information Required (for pramium transparaton cniy)

Pramium Transportation Consisis of Air Freight Over 100 Ibs., Special Vans, Exclusive Use Vehicies

Jusutication for Services:

Mode of Transportation:

Size of Shupmant:

Authonzed By:

dpnravad By

Date:

Oate:




PROGRAM
OIRECTIVE

Title: CHAIN-OF-CUSTODY RECORD No.: PD 5.7
Page: 8 of 11
Date: 12/04/92

APPENDIX B (continued)

INSTRUCTIONS FOR FORM EG&G-176

The requesior is responsible for initiating the Request for Shipment of Matarials form. Provide instructions 1o the
consignes as to the identification, use and disposal of the material. Provide charge numbers for [abor to cover efforts
involved in the inspection of packaging, preservation and shipment of the matenials. Insure proper paperwork, packaging,
and data accompany the shipment. All shipments are shippec from CFA 601

It a shipmant involves hazardous materials, it is the requastors responsibility to insurg that the proper containers
and forms are used, The DOE-I0 hazardous material shipping form is required in addition to the form 176.

Traffic is responsible lor inspection of matariais for shipment from the (NEL and 10 adhera to requiremants furnished
by the requesior.

Traffic is rasponsible for coordinating the shipment of malerials. making shipping arrangements. compieting bills of
lading for shipments onginating at the INEL and reieasing shipments originating outside the iNEL.

Alter Request for Shiomant is approved, Traffic shall compiete shipping arrangements. prepare the biil of lading and
a form £GAG-361, Shipping Document, and ship the material.

For those shipments requiring Premium Transportation,
please complete “ADDITIONAL INFORMATION REQUIRED"
at the bottomn of the front page in detail

SAMPLE

OBTAIN LATEST REVISION
OF FORM FROM
FORMS MANAGEMENT OFFICE

D-12
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APPENDIX C

US DOE OFF-SITE RADIOACTIVE MATERIAL SHIPMENT RECORD

US DOE OFF-SITE RADIOACTIVE MATERIAL SHIPMENT RECORD

Shipment From: @ Iﬂ\ vr l Log No.
1 g Referances:
J‘J -r=r DGE 5480.14 Chap iH.
48 CFR 100-199
To Charge No. Cotlect L] Prepaia (J
Carner(s)
Ccnsignaee 13 Aumonmto E:QRM.;ERBM Consignee Noufiea ] Date
- FORMS MANAGEMENT QFFICE cepe
Waight vol
Container Used (describe).
DOT icenanfication NG,
Pnysical Form:  Send(J waguwald Gas 3 Type of shipment Packaging:
Principai
- . . Industrial
3 | Nuchders) Cunes (Ch Limitad Quantity O C
g Rad. Articla a DOT Spec.
& AT Ay Typea d 80 sy O s
S Greatef than: C of € No.
AT A O
Highway Route Size
Controiled a Weight
LA a Transport [ndex
Totai Cunes Empty a
Other
Seat No.(sl
FISSILE MATERIALS: Not Appiicadle [ Fissile Shipment a Fisaiie Exampt d
Fissile Malenals: U gms Py gms Other gms
Fissie Exempt (1 Class 1 [T Crass [ Trans. tndex
Class i1 [J Contrain:
INo more than —____packages may De 10aded on any venicia or slorage location)
ACCOUNTABLE NUCLEAR MATERIALS: Nt Applicable [0  Appiicabie O
DOENRC F 741 No. Remarks:
a LABELS
> | Tiedowns Adequate Remarks:
T : i White |
= | Racdiauon: (surfacel miemihr (3188t} e MEMYAC None Required {7} e 1L
A 2 Yellow iI
- Contamination: (Avarageo over any 300 cm< Package Surtace)
g ‘ 2 ellow 1 O
2 t Bela-Gamma dissmin/100 em
= ) 2 Peiagro a
s Aipha dis/min/100 cm Emot D
2 | adgditional Surveys; Vercie (J Orver[J Other aty
-4 Qther(s)
Aemarxs:
Lsader: Date VEHICLE PLACARD(S)
Seal Apphcator Date None Required a
Safety Insp.: Date Radioactive 0
taty:
‘;”““M" Satety Date Highway Route Controlled [
d. - (Pack
a ad. Surveyor: (Package(s)} Date Othary)
3 {Driver and Vahicie) Data
'g‘ {Fisslle andior Accounianle Nuglear Matenal oniy)
b_f; Sateguaros Rep.: Date
Secunty Reo. Dale
This 18 1o certity that the apcve-named materals are oreparty classified. described, packaged, marked, and labelec. and in proper
candition lor transportanon accoraing 10 the applicable reguiations of the Department of Transportation ang DCE [J
Qniginator Date Area Supervisor QOate
2 | Carnier Rep, Date
kd
= | Trattic agemt Qrganmzaton .Date Releaseq

{DIRECTIONS ON REVERSE SIDE)
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APPENDIX C (continued)

INSTRUCTIONS FOR COMPLETION OF ID F 5480.1A

GENERAL
1. All antries must De complated with either the appropriate sntgrmation or tha abbreviation of “'not applicable” {NIA),

2.  Whare a selection is made from several choices in a group (e.¢.. Mode ot Transport), that selection negates the need td use N/A for
the remainder.

3. Each section of the lorm (Originator, Mealth and Safety, Signatures. atc.) must be compieted in accordance with 1. above.
4. Thendividual $igning authenticates the accuracy and validity of all information pertinent to the activity.
SPECIFIC
Most of the selections are self-explanatory; however, the lclicwing brief explanations may be helpfyl:
1. Qnginator
& Matenais shipped - use proper shipping name(s) in accordance with 43 CFR part 172 (para. 172,131},
b. Physicai Form, —
A, - Special Form - solid or encapsulated as defined in 49 CFR Para. 173.4031a).
A, - Radicactive matertais that do not qualify as Special Form and are generally dispersable. This designation is defined in
49 CFR Para. 173.403(h).
¢. Packaging -
Ingusinal - ysed tor less than A4 or A5 quantities and in accordance with 43 CFR 173,421,
C ot C - Caruficate of Compliance 13sued for Type B containers.
B(M) ang BiU) - packaging used far international shipments as defined in 49 CFR 171.401(ee) and (I1), respactively.
d. Fissile - (49 CFR 171.451)
(1) Fisaile Matenals: Uranium-233. Uranium-235, Plutonium-238, Plutonium-239, Plutonium-241, Negtunim.237, and Curium.244,
(2) Fissile exempt - less than 15 grams or in accordance with 49 CFR 173.453.
13 Transport index - used for Fissile Class Il in accordance with 43 CFA 173.403(bb) or Cert. af Comp.
(4) Fissida Class |l - require listing controls ang maximum number ¢f these pkgs. permitted for the transport vehicle or
storage location.

8. Accountable Nuclear Materiais indicate the presance of any of the following matenais: Uranium, Plutonium, Calilornium,
Neptumium, Thorium, Tritiurn, Berkelium, Amenciuem, Lithium {ennched), Deuteriurm, and Cunum.

{1) 10 Facilities: Applicanle to matenals greater than two nanocuries per gram matrix.

{2) NRF and ANL-W: Appiicable to any quantity of accountatle nuclear matarial,
1. Type of shipment

(1} Limited Quality - as defined in 49 CFR 173.421.

(2) LSA -Low Specilic Activity - as defined in 49 CFR 173.425.

{3) Radicactive Articla - as gelined in 49 CFR 173,422,

(4) Ay and A, - a3 defined in 49 CFR 173.403(a) and (b), respectively,

(5) Greater than A4 or Aq, - @ quantity of ragicactivity tn excess ot Ay or Ag, Dut less than “Highway Route Controited™.

(6} Highway Route Controlied - as celined in 48 CFR 173.403( 1).

2. Heaith and Safety

Salety Inspection - 10 be performed in accordance with 10 5480.1 Chapter {Il, Pa

D OBTAIN LATEST REVISION
Ali entrigs must be filled {either with the appropriate nama or NiA) OF FORM FROM
| FORMS MANAGEMENT OFFICE

a.  Onver or carrier representative, assumes custody and responsibility for shipment,
t.  Traftic agent represants final release authonzatian from INEL.

D-14
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APPENDIX D
SHIPPING DOCUMENT
Em
LAY L2l Numper ST

HORU €GAG- 81
Mam G408

Qais Asturned -

SHIPPING DOCUMENT

EGLG idang, In¢., Qrder Ma

EGAG idana, Ine., Charge Na

Ciner

vengars RMA No,

Meathoa at Shipment

Return far Cracit O

Expiain Below T

A

Shic ler Anatysis

Matarial lor Reparr or Excrange T

O

RAequired Accounting Action

Collect l |Prega‘sd L

Vendors and Person Comacied for Rewrn enal Shipped o
2 n g

1

‘-,,-.f'.‘;}lrf i

} _.-

e Wy

T T i - e

OF FORM-FRCM
FORMS-MANAGEMENT OFFICE

Cetaiiea Reason {or Reymn

Signature of Person Shipping Maianal

» SHIPPING ADDRESSES
EGAG !daho Inc For U.S DOE

785 Lincsay Sha.

laana Fails. idang 43415
EGLG ldana, Inc For U OCE,

CF-601/Orger Na.

lgang Natienal Engieering Lagsoralory

Scavide, Idano 83415

MAIL & FARCEL PCST
340 Idanag. Ing For WS, ZLO.E.

Treer N

PO, Sox 1825

IGanG Fais,

lcano 83418
D_15 SAFFIC COPY

Signature of Person Racawving Matenal

ATTENTION - REPAIR CROERS: Please
advise esimated reoqur cost and detivery
date. 0O NOT proceed with repairs unit
you have received authorization to do so.
Matenal should be returned Oy 3ama
matnod received. Excesy traniponauon
cast will be cnargQed 10 sticper ynfess
autnenzea. Teleonone 208-326-24£4 tor
further inlormaticn,

BILLING INSTRUCTICNS
Mad laveree in Quoncate
Ta: ACSOUNTS PAYABLE SETTICON
PO, 3or 1§25
idano ~aiis, Idang 83415




Appendix E
Environmental Restoration

Standard Operating Procedure 11.3,
“Chain-of-Custody, Sample Handling, and Packaging”
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ENVIRONMENTAL TITLE: CHAIN-OF-CUSTODY, SAMPLE HANDLING, AND
STANDARD OPERATING PACKAGING
PROCEDURES MANUAL

NUMBER: 11.3 ISSUE DATE: 04/03/92

1. PURPOSE AND SCOPE

This instruction establishes the reguirements for documenting and maintaining
environmental sample chain-of-custody in order to ensure the integrity of such
samples from the time they are acquired until they are received at the
destination laboratory. When specifically invoked by technical work plans,
sampling and analysis plans, field sampling plans, and/or QA project plans
(QAPjPs), this procedure shall apply to all types of environmental samples and
shall remain applicable from the time of sample acquisition until custody of
the sample is transferred to the destination laboratory. Laboratory chain-of-
custody controls shall be as specified within EG&G-approved laboratory QA
program plans and pertinent standard operating procedures {SOPs}).

2. PROCEDURE
2.1 Prerequisites
2.1.1 Quality Assurance

This procedure is consistent with the general requirements of
Program Directive (PD) 5.7, "Chain-of-Custody Record" (EG&G,
1991a); it will normally be invoked in the context of an
investigation-specific QAPjP, and will be subject to periodic
systems audits in compliance with the procedures referenced
therein. Activities conducted in compliance with this procedure
may also be audited as part of quality program audits performed
under the auspices of the ERD Quality Program Plan (QPP-1489;
EG&G 1991b).

2.1.2 Health and Safety

A1l activities conducted in compiiance with this procedure are
subject to the applicable controls of investigation-specific
Health and Safety Plans (HASPs) and safe work permits; the latter
are required on a daily or weekly basis, depending on the
significance of the safety hazards associated with the
investigation.

2.1.3 Training

Training of personnel in the use of this procedure shall be
conducted and documented in compliance with the applicabie
requirements of QPP-149 (EG&G 1991b) and Program Directive (PD)
1.3, "Employee Training" (EG&G, 1991c), at the direction of the
Project Manager.
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2.1.4 Change Control
Modifications of this procedure that may be required to suit the
needs of a particular project or to respond to unforseen field
conditions shall be processed as a temporary Document Revision
Request (DRR) in compliance with Section 2.4 of Standard Operating
Procedure (SOP) 11.1, "Preparation of Environmental Standard
Operating Procedures” (EG&G, 1991d). Permanent changes shall be
processed in compliance with Section 2.3 of SOP 11.1.
2.2 Materials and Equipment
Materials and equipment required to implement this procedure include:
a. sample labels, tags, and custody seals (see Figure 1);
b. chain-of-custody forms (Form EG&G-114; see Figure 2);

C. radiological properties labels (if required) (see
Figure 3);

d. sample packing and shipping materials, which (as
applicable to the sample matrix, container type,
and/or required analysis) may include:

insulated sample shuttles or coolers;
: "blue"/water/or dry ice;
vermiculite or bubble-wrap;

laboratory-prepared trip blanks (if volatile
organic compounds are parameters of interest);

' DOT material hazard 1abels;

: clear and regular plastic strapping tape;
resealable plastic bags;
plastic garbage bags;
duct tape;

: address/return address labels;

E-6
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"this side up” labels;
' airbill forms, as required;
indelible marking pens; and
' scissors or pocket knife.

e. Requests for Shipment of Materials forms (Form EGAG-
176; see Figure 4)

f. U.S. Department of Energy (DOE) Off-Site Radiocactive
Material Shipment Record forms (as required) {Form ID
F 5480.1A; see Figure 5); and

g. EG&G Shipping Document forms (Form EG&G-361; see
figure 6).

2.3 Procedure Description
2.3.1 Summary

This procedure addresses the general chain-of-custody requirements
of NEIC Policies and Procedures (EPA, 1986). Environmental
samples must be tracked, handled and transported in a manner such
that sample integrity and identification (to the location and
interval at which they were obtained, sample type, and type of
analysis requested) is maintained. Field Team Members assigned
specific custodial responsibilities for environmental samples must
maintain proper storage and custody of samples from the time of
collection until they are transported to the iaboratory. If
custodial responsibilities are transferred to other Field Team
Members, chain-of-custody forms shall be completed, signed, and
dated as noted in Section 2.3.5. Sample identification and
integrity shall be ensured through the application of seals and
labels (see Figure 1) to the sample containers at the time of
sample acquisition and shipment. Field Team Members shall
initiate chain-of-custody forms (see Figure 2) which shall
accompany samples from the collection site, to the cognizant EGAG
shipping authority, and onward to the destination laboratory; the
forms shall provide documentation of all custody transfers
throughout the period of transport. Seal integrity and the
legibility of sample labels and accompanying chain-of-custody
forms and/or sample analysis request forms shall be verified upon
receipt of samples at the destination laboratory, as a condition
of the laboratory services procurement. Unacceptable samples
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shall be identified by the laboratory and referred to the EG&G

Project Manager and ERD Sample Management Office for evaluatiocn

and appropriate disposition.

2.3.2 Labeling, Sealing, Field Screening, and Storage Pending O0ff-
Site Transport

At the time of collection, all samples shall be labeled and stored
in the custody of the assigned Field Team Member. Container caps
shall be checked for tightness and resealed as necessary. Caps
may be over-wrapped with parafilm at the Field Team Leader’s
discretion except for samples designated for volatile organics
analyses. Examples of standard seals and labels are provided in
Figure 1. Bagged sampies may be identified by wire-attached paper
tags to which standard labels have been applied. If field
radiation screening is required by governing project plans,
additional radiological properties labelling by Health Physics
(HP) personnel shall be required as specified in applicable
screening procedures. Sample storage arrangements prior to
releasing custody must meet the custody requirements defined in
Section 3.

2.3.3 Sample Packaging

A1l samples shall be properly packaged for shipment by the
assigned Field Team Member in order to protect them from damage or
degradation in transit to the cognizant EG&G shipping authority
and the analytical laboratory. Environmental sampies shall be
placed in jars, bottles, or other containers as required by
governing sampling procedures and project plans, and shall be
shipped in insulated sampie coolers. Individual environmental
sample containers shall be protected with bubble wrap or shall be
placed in plastic bags filled with vermiculite prior to placement
in the cooler. Where cool temperatures are required as a
preservative, samples shall be shipped in insulated coolers
containing sealed frozen "blue ice" packages, water ice, or dry
ice packages sufficient to keep the samples at or below 4°
Centigrade, but above freezing. [Note: At the Field Team
Leader’s direction, where critical volatile organics samples are
“involved, a distilled/deionized (DDI) water temperature blank may
be included with this shipment. When such an option is selected,
the laboratory shall be requested to verify blank temperature upon
receipt.] Additional packing material shall be added to fill any
remaining void space in the interior of the shipping cooler; in
all cases, direct contact between individual sample containers and
the interior surface of the sample cooler shall be avoided. A
label containing the shipping address and telephone number of the
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destination laboratory and the return address of the cognizant
Project Manager shall be affixed to the top of each shipping
cooler.

Environmental rock core sample boxing, marking, and labeling shall
be in compliance with SOP 11.16, "Rock Core Sampling" (EG&G,
1992a) and governing project plan requirements.

2.3.4 Chain-of-Custody Form Initiation

The assigned Field Team Member shall complete the chain-of-custody
form (see Figure 2) that initiates sample transfer. The following
information shall be entered on the form:

a. identification of the project and sampling site, and
the control number of the governing sampling and
analysis plan (SAP) or other project plan;

b. the sample identification number;
C. the date and time of sample collection;

d. the analysis required, as stated in the governing
project plan {Note: depending on plan requirements
and the conditions of the laboratory procurement
agreement, the laboratory’s own sample analysis
request forms may need to be completed and appended to
the chain-of-custody form);

e. the destination laboratory, as specified in governing
project plans (in the "remarks" or "special
instructions" block) and the applicable EG&G Statement
of Work (SOW) number;

f. the date by which the laboratory must acknowledge
receipt, aleng with the telephone and/or facsimile
number of the ERD Field Data Coordinator or other
appropriate representative (if appropriate, in the
"special instructions” block); and

g. dated signatures by any interim sample custodians
responsible for accompanying the samples to the
cognizant EG&G shipping authority, and/or the shipping
representative receiving custody from the Field Team
Member (in the appropriate "received by" block);
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2.3.5 Transport of Samples to the EG&G Shipping Authority and
Final Sample Examination

The Field Team Member is responsible for accompanying the samples
to the cognizant EG&G shipping authority; custodial
responsibilities may be relinquished to another Field Team Member
provided that the transfer is documented on the chain-of-custody
form. Prior to the physical transfer of samples to the cognizant
EG&G shipping authority, the assigned Field Team Member shall
ensure that:

a. all required labels are attached and properly
completed;

b. that the c¢hain-of-custody form is properly filled out;

c. that sample analysis request forms are included (where
required by individual laboratory agreements for
services);

d. that there are no indications of sample container
leaks or other questionable conditions that may affect
the integrity of the sample;

e. that all required radiation screening has been
performed;

f. that the cooler is temporarily sealed pending
completion of chain-of-custody paperwork as discussed
in Section 2.3.7;

g. that potentially hazardous and/or radicactive samples
are clearly labeled and identified as such; and

h. that applicable DOT material hazard labels are affixed
to cooler and the cooler is properly sealed, if
necessary.

Sampies that do not meet the requirements for initial transfer
shall be repackaged or removed from the cooler and referred to the
Field Team Leader for evaluation and disposition.

2.3.6 Transfer of Custody

To document the initial transfer of samples, the Field Team Member
relinquishing custody and the EG&G shipping representative
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accepting custody shall sign, date, and note the time of transfer
on the chain-of-custody form. The original and the yellow copy of
the chain-of-custody record shall accompany the samples to the
analytical laboratory along with any sample analysis request
forms, and shall be placed inside sealed clear plastic envelopes
and taped inside the top of the sample shipping cooler. If final
radiation screening at the shipping authority requires sample
removal, the samples shall be repackaged by or under supervision
of the assigned Field Team Member in compliance with Section -
2.3.3. The container shall then be re-sealed (see the facsimile
seal in Figure 1) and overwrapped with clear plastic strapping
tape to prevent tampering. The custody seal number shall be
recorded in the sampling logbook in compliance with applicable
sampling SOPs and SOP 11.2, "Field Log Books" {EG&G, 1992b).

The green copy of the chain-of-custody form shall be retained by
the Field Team Member, and the pink copy forwarded to the ERD
Field Data Coordinator who shall track the chain-of-custody form

- to ensure timely receipt of samplies at the destination laboratory.
Copies of all attached information shall be distributed with the
chain-of-custody form.

2.3.7 Other Shipping Paperwork Requirements

The Field Team Member shall prepare Request for Shipment of
Materials (Form EG&G-176; see Figure 4) and a U.S. DOE Off-Site
Radioactive Material Shipment Record (Form ID F 5480.1A; see
Figure 5) for the transferred samples and provide them to the
cognizant EG&G shipping authority. Shipping personnel must be
properly certified and are responsible for completion of the
Shipping Document (Form EG&G-3611; see Figure 5) documenting the
number of sample containers shipped, the project designator or
title, and the numbers of the chain-of-custody forms included in
the shipment.

2.3.8 Receipt at the Destination Laboratory
As a condition of the service procurement agreement with the
destination laboratory, the laboratory’s receiving technician
shall inspect the transferred samples to ensure that:

a. the seals are intact;

b. all Tabels are legible;

c. sample analysis request forms are provided
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3.

where required;

d. that the as-received physical condition of the samples
(including temperature, if cooled for preservation
purposes) is acceptable; and

e. the samples being transferred directly correspond to
those listed on the chain-of-custody form.

If sample integrity is acceptable, the sample receiving technician
and the transporter shall sign, date, and note the time of
transfer on the chain-of-custody form. The sample receiving
technician may identify the carrier and reference the bill of
lading number in lieu of the transporter’s signature. If the
integrity of the samples is questionable, the sample receiving
technician shall immediately notify the ERD Sample Management
Office and/or the EG&G Project Manager, and shall segregate the
unacceptable samples pending EG&G direction. The sampie
receiving technician shall retain the yellow copy of the chain-of-
custody form for inclusion in the associated analytical data
package, and shall forward the original copy to the ARDC for
incorporation into the project QA records; a xerox copy shall be
forwarded to the ERD Field Data Coordinator for tracking purposes.
Appropriate internal laboratory sample custody procedures shall be
initiated upon completion of transfer of custody, in compliance
with the laboratory’s EG&G-approved internal QA program
requirements.

DEFINITIONS

Chain-of -Custody - refers to the history of the physical transfer of
samples between the Field Team Member assigned acquisition and/or
custodial responsibilities, the transporter or carrier, and the
technician responsible for sample receipt at the analytical laboratory.
Chain-of-custody documentation is required as evidence that the
integrity and identification of samples was maintained throughout the
shipment and transfer process. Analogous procedures apply within the
analytical laboratory to ensure the maintenance of sample identity and
integrity through the sample preparation, analysis, and analytical
report preparation.

Cognizant EG&G Shipping Autherity - is defined as the group having

shipping authority over the site or facility associated with a
particular sample acquisition area.
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Custody - refers to the physical responsibility for sample integrity,
handling, and/or transportation. Custody responsibilities are
effectively met if the samples are:

a. in the responsible individual’s physical possession;

b. in the responsible individual’s visual range after having
taken possession;

c. secured (i.e., sealed) by the responsible individual so that
no tampering can occur; or

d. secured or locked by the responsible individual in an area
in which access is restricted to authorized personnel.

4. REFERENCES

EG&G, 1991a; Environmental Restoration Program Directive PD 5.7, "Chain-
of-Custody Record"; EG&G Idaho, Idaho Falls, Idaho.

EG&G, 1991b; Quality Program Plan for the Environmental Restoration
Division, QPP-149; EGAG Idaho, Idaho Falls, ldaho.

EG&G, 1991c; Environmental Restoration Program Directive PD 1.3,
"Employee Training"; EG&G Idaho, Idaho Falls, Idaho.

EG&G, 1991d; Standard Operating Procedure 11.1, "Preparation of
Environmental Standard Operating Procedures"; EG&G Idaho, Idaho Falls,
Idaho.

EG&G, 1992a; Standard Operating Procedure 11.16, "Rock Core Sampling";
EG&4G Idaho, Idaho Falls, Idaho.

EG&G, 1992b; Standard Operating Procedure 11.2, "Field Log Books"; EG&G
Idaho Falls, Inc. Idaho Falls, Idaho.

EPA, 1986; NEIC Policies and Procedures; EPA 300/9-78-001-R; U.S.
Environmental Protection Agency, National Enforcement Investigations
Center, Denver, Colorado.

DOE, 1989; DOE Environmental Survey Manual, Appendix I - Sample and

Document Audit, U.S. Department of Energy, Office of Environmental
Audit.
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ENVIRONMENTAL TITLE: CHAIN-OF-CUSTODY, SAMPLE HANDLING, AND
STANDARD OPERATING PACKAGING
PROCEDURES MANUAL

NUMBER: 11.3 ISSUE DATE: 04/03/92

EG&G ldaha, Inc.

[ SAMPLE 1.D. NO.: {

Date: ___ Tune:

Location: Depth:

Media:

Preservative:

Fiekd Parameters:
Potential Hazards:

Sample Acquired By;

Environmental Sample Label

EG&G [daho, Inc. Sasied
Custody Seal Br:
31024

Custody Seal

SAMPLE

OBTAIN LATEST REVISION
FROM ARDC

FIGURE 1
E-14
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Appendix F
Environmental Restoration Department

Program Directive 4.2,
“Logbooks”
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EG&G Idaho, Inc. Title: LOGBOOKS No.: PD 4.2
Page: 1 of 6
PROGRAM Date: 01/08/93
DIRECTIVE
Approved: Legend
ENVIRONMENTAL - T = Change
RESTORATION Manager, £R ‘\\k

Reviewed by: ﬁi

Original signatures appear on DRR# ER-732, rissﬁssshate 01/07/93.

W

This Program Directive (PD) defines policy, procedures, and requirements for
use of logbooks controlled by an Environmental Restoration (ER) Field Data
Coordinator.

PURPOSE AND SCOPE

ACRONYMS/DEFINITIONS

EPA -- Environmental Protection Agency
ER -- Environmental Restoration

FTL -- Field Team Leader

PD -- Program Directive

Characterization Plan: An abbreviated Sampling and Analysis Plan; Sampling
and Analysis Plan [PD 5.2 (Reference 1)]; Monitoring, Analysis, and Testing
Plan; or Groundwater Monitoring Plan.

POLICY

3.1 ER logbooks shall contain all data, activities, references to
procedures, and observations necessary to reconstruct the activity
being recorded. Reference shall be made to other logbooks (e.g.,
operations, inspections) maintained by other organizations in support
of other ER activities, as required by the Field Team Leader (FTL).

3.2 Logbooks shall be bound in a manner that prevents easy removal of
pages. Pages of logbooks shall be sequentially numbered.

3.3 Project logbooks are the property of ER, regardless of the performing
organization. Requesters shall obtain unused logbooks and an
associated control number from the Field Data Coordinator and return
used and unused logbooks to the Field Data Coordinator.

3.4 The logbooks designated for project use shall be listed in the
Characterization Plan.

3.5 The FTL is responsible for ensuring project information is recorded in
the appropriate logbook. Recordable information may include, but is
not limited to, field work documentation, field instrumentation
readings, calculations, calibration records, photograph references,
sample tag/label numbers, meeting information, and relevant times and
dates of telephone conferences, correspondence, or deliverables.
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Title: LOGBOOKS No.: PD 4.2
PROGRAM Page: 2 of 6
DIRECTIVE Date: 01/08/93
PROCEDURES

4.1 Administration of Loagbooks

FTL

r .

Field Data Coordinator

FTL

Field Data Coordinator

4.2 \Use of Logbooks

Personnel Using Logbooks

.1

Reviews 1ist of available logbooks;
requests needed logbooks from the Field
Data Coordinator.

If documentation requirements for the
project are not satisfied by existing
logbooks, provides Field Data Coordinator
with master pages for new logbook.

If master pages for a new logbook are
received, initiates process of creating
new logbook to meet project
specifications.

Ensures that 1ogbooks are bound and pages
are numbered sequentially.

Provides FTLs with logbooks and an
assigned control number for each logbook.

Receives appropriate logbooks from the
Field Data Coordinator before initiating
a sampling activity.

Returns logbooks to the Field Data
Coordinator at a time agreed upon between
the FTL anq the Field Data Coordinator.

Files project logbooks and ensures the
record storage requirements of PD 1.9
(Reference 2).

Ensure minimum requirements for common
Yogbooks found in Appendix A of this PD
are met. Specific instructions for the
use of other logbooks listed in
Appendix A shail be obtained from the
Field Data Coordinator.

Apply the following for all logbooks:
a. Use nonsmearable, waterproof ink.

b. Write legibly.
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Title: LOGBOOKS
PROGRAM
DIRECTIVE

No.: PD 4.2
Page: 3 of 6
Date: 01/08/93

4.2 \Use of Logbooks (continued)

Personnel Using Logbooks c.
(continued)

REFERENCES/BIBLIOGRAPHY

1. Environmental Restoration, Program

Sampling and Analysis Plans.”

Correct errors in logbook by drawing
a single line through the error (the
erroneous information shall pot be
obliterated) and writing the correct
information next to the error. The
individual making the correction
shall initial and date the
correction.

Avoid writing information in the
margins of field logbooks.

Ensure all signatures and dates are
completed for each page as required.

Protect logbooks against damage,
deterioration, or loss.

Prevent contamination of logbooks
when working in a high risk area by
recording comments in a separate
bound and numbered Togbook and
transferring information to the
appropriate project logbook. The
original records shall be retained
(if not contaminated) per this PD,
and the transferred information
shall be noted as such.

Draw an "X" over any blank space
remaining at the bottom of logbook
pages to indicate when entries are
complete.

irectives, 5.2, "Preparation of

2. Environmental Restoration, Program Directives, 1.9, "Records

Management."

Environmental Restoration, Program Directives, 5.7, "Chain-of-Custody

Record."




Title: LOGBOOKS No.: PD 4.2
PROGRAM Page: 4 of 6
DIRECTIVE Date: 01/08/93
APPENDIX A

REQUIREMENTS FOR ER LOGBOOKS

Logbooks have specific provisions required by Environmental Protection Agency
(EPA), ER, and/or field sampling teams.

1. Sample Loabook

FTL and Field Samplers

Field Samplers

FTL or designee

FTL

Maintain a Sample Logbook during a
sampling project.

Record the following information when
applicable: sampling location, depth or
depth interval, field personnel, document
numbers of Standard and/or Detailed
Operating Procedures, types and numbers
of samples collected, collection method,
time and date of sample collection, type
and preparation of sample bottles,
preservation of samples, field
measurement data, field instrument
calibration checks, weather conditions,
ambient temperature, barometric pressure,
any observations about conditions or
incidents affecting sampiing activities
and/or sample quality, preparation and
submission of field quality control
samples, work/quality assurance plan
number, and any deviations from the
characterization plan used for the
project.

Sign and date entries immediately after
concluding each sampling activity.

Signs and dates the loghook immediately
after concluding each sampling activity.

Reviews, initials, and dates each page
daily.

Ensures that the names of the field team
members are recorded in the Sample
Logbook for each location sampted.
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No.: PD 4.2
Page: 5 of 6
Date: 01/08/93

Title: LOGBOOKS
PROGRAM
DIRECTIVE
Field Team Leader’s Daily Logbook
FTL 1
.2
.3
4
Calibration Logbook
Radiological Control .1
Technicians or Field
Sampling Team Member
.2
i ogb
FTL or designee .1

APPENDIX A (continued)

Maintains a Field Team Leader’s Daily
Logbook or equivalent ER logbook during a
sampling/data collection activity to
provide a daily record of events,
observations, and measurements during
field investigations. The purpose of
this logbook is to report information on
field activities when sampling/data
collection activities are being
performed.

Records Industrial Hygiene monitoring
data form number from Form EG&G-737 in
logbook and project information
including, but not limited to, field work
documentation, photograph references,
meeting information, times and dates of
important telephone conferences,
correspondence, and deliverables.

Ensures signatures of field team workers
are recorded in the logbook next to the
printed name of each field team worker.

Ensures names of visitors during field
activities are recorded in this logbook
or in a separate site logbook. ATl
entries shall be signed and dated.

Maintains a Calibration Logbook with
entries, as appropriate, for each piece
of equipment and instrument that requires
calibration.

Records the time, method, results, and
name of individual performing the
calibration.

Records date each sample is sent to a
laboratory, name of laboratory, cooler
number (if appropriate), chain-of-custody
number (Reference 3), and the sample
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Title: LOGBOOKS No.: PD 4.2
PROGRAM Page: 6 of 6

DIRECTIVE Date: 01/08/93

APPENDIX A (continued)

Sample Shipping Logbook (continued)

FTL or designee {continued) shipping classification (EPA or U.S.
Department of Transportation).

.2 Ensures each page is signed and dated as
required.
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Appendix G
Environmental Restoration

Standard Operating Procedure 11.9,
“Measurement of Ground Water Levels”
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ENVIRONMENTAL TITLE: MEASUREMENT OF GROUND WATER LEYELS
STANDARD OPERATING

Y\\:\
PROCEDURES MANUAL NUMBER: 11.9 ISSUE DATE: ,QQ!é§> 2

1.

2.

PURPOSE AND SCOPE

S
\¢

To provide general instructions for Fie]ﬁﬁ%ﬁrsonne] to measure ground
water levels in wells intercepting both regional and perched water
systems. This information may be used to determine the regional
groundwater flow direction and to determine water level fluctuations.
Also, prior to bailing, purging, and/or sampiing, calculate the static
wa¥$r level in the well and the voiume of standing water in the

well.

PROCEDURE

2.1 Each well should have a permanent, easily identified measuring
point from which its water level measurement is taken. The
measuring point is established to the nearest 0.01 foot by a
Ticensed surveyor in relation to an established National Geodetic
Vertical Datum (NGVD). In remote areas, a temporary benchmark is
established to facilitate resurveying.

2.2 The measurement will be taken to 0.01 foot. The device used to
detect the water level surface is sufficiently sensitive so that a
measurement to +0.01 foot is obtained reliably. A weighted water
level steel or fiberglass measuring tape, electronic water level
indicator, or transducer will suffice.

2.3 As a field calibration check, all new or newly repaired electronic
water level indicator are checked against a weighted measuring
tape in at least one well, prior to use.

2.4 Whenever nondedicated equipment is used, procedures as outlined in
ERP-SOP-11.5, "Field Decontamination of Sampling Equipment" are
instituted where wells are suspected or known to be contaminated.

2.5 At contaminated sites fumes and gases may be present, requiring
both radiologic and hazardous constituent monitoring equipment.
Refer to the site-specific Health and Safety Plan and/or safe work
permit, for the proper personal protective equipment (PPE)

required.

2.6 Material and equipment to perform groundwater level measurements
include:
a. Black or dark colored pen or permanent non-smearabie marker

of a color that will copy.

b. Appropriate "Measurement of Groundwater Levels" (MGL) Forms
(see Figure 1).

c. Keys and/or combinations for all well head protective
casings and/or continuous recorder housing locks.
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ENVIRONMENTAL

STANDARD QPERATING
PROCEDURES MANUAL NUMBER: 11.9 ISSUE DATE: 02/28/92

TITLE: MEASUREMENT OF GROUND WATER LEVELS

Weighted water level measuring tape with length greater than
the anticipated water depth, or electreonic water level
indicator, or continuous recorder.

Carpenters’ chalk {if using weighted measuring tape).
Portable computer and cable assembly for downloading water

level measurements to magnetic disks and/or drum charts (as
appropriate for continuous recorder)

2.7 If a weighted measuring tape is used, the water-level measurement
should proceed in the following order:

a.

Rinse the first ten feet of the measuring tape with
detergent solution, then with distilled water and dried with
a clean cloth. If previous measuremenis have been made at
this well refer to them to estimate where to hoid the
measuring tape.

Chalk the Tower segment (3-5 ft) of the tape by carefully
drawing the tape across a piece of carpenter’s chalk. Chalk
need not be used on stainless-steel tapes.

Lower the weighted tape slowly down the center of the casing
or riser pipe until the tape penetrates the water surface.

After water is encountered in the well, hold the tape at the
closest even foot marker at the measuring point {typically
top of well casing on north side). Make a note in field
logbook and MGL form of measuring point Tocation. If a
measuring point is not identified on the well casing or
apron, mark the measuring point where the tape is held at
the top of the casing, so that successive measurements are
taken from the same point. Record the "hold" measurement in
feet on the MGL Form (see Figure 1).

Note: If a measuring point is not marked on the well
contact the area Tandlord or appropriate personnel to have a
measuring point permanently marked on the well and recorded
in the INEL Comprehensive Well Survey Database.

Pull or reel the measuring tape out of the weli.
Record the measurement to the nearest 0.01 ft where the tape

became wet on the MGL form.

Depth to water (DTW) is found by subtracting the "wet"
measurement from the "hold" measurement. Record depth to
water to the nearest 0.01 ft on the MGL form.
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TITLE: MEASUREMENT OF GROUND WATER LEVELS

3.

Water-level elevation relative to mean sea level is found by
subtracting the depth to water from the measuring point
elevation.

Repeat the measurement and compare the DTW measurements with
past measurements at this well, if available. If the value
is inconsistent with past values or if this is the first
measurement at this well, repeat the measurement and record
the results in the MGL form.

Repeat step 2.7a.

2.8 If an electronic water-level indicator is used, the water-level
measurement proceeds as follows:

a.

Note:

Check battery condition and continuity as recommended in the
owners’ manual. The continuity cell can be tested by
pIaci?g it in water and observing the audio or visual
signal.

Measurement markers on the wire may siip or move out of
place. Periodically, check that the measurement markers on
the wire have not shifted with a tape measure.

Clean the first ten feet of the electric tape with detergent
solution; rinse with distilied water; and dry it with a
clean cloth.

Slowly Tower the probe into the center of the casing until a
contact with the water surface is indicated. Raise and
lower the probe several times to ascertain surface water
level. Use caution so that the electric tape is not cut by
a sharp casing edge. Record the measurement to the nearest
0.01 ft on the MGL form; the reading represents DTW.

If the tape is not incremented in 0.01 ft, measure (using
folding ruler or tape measure with 0.01 ft increments) the
distance from the "hold" mark to the nearest tape band or
marker and add or subtract to the band or marker reading.
Repeat the reading before pulling out the electronic water-
level indicator. Record all measurements on the MGL form.

Reel the probe out of the well.

Compare the DTW measurement with past measurements at this

well, if available. If the value is inconsistent with past
values or if this is the first measurement at this well,

Fepeat the measurement and record the results in the MGL
orm.
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h.

Water-level elevation relative to mean sea level is found by
subtracting the depth to water from the measuring point
elevation.

Repeat step 2.8c.

2.9 If a continuous recorder is used, the water-level measurement
proceeds as follows:

a.

3. DEFINITIONS

Cheek batteries prior to use in the field to ensure an
adequate power supply for the recorder. Reset (or set, if
an initial installation) the downhole float or the
transducer, as appropriate in compliance with the
manufacturers’ operating manual.

For initial installation, install the recorder at the
wellhead and fit the supplied weatherproof housing as
specified in the owners’ manual. Install a new chart (for
drum recorders) or initiate the data recording function as
necessary. Initial and date the chart or disk and specify
well number. Recheck all operating functions.

For routine maintenance, change the chart or download data
onto magnetic disks, as appropriate for the type of
recorder. Initial and date the chart or disk and specify
well number.

Water-level elevation relative to mean sea level is found by
subtracting the depth to water from the measuring point
elevation.

Depth to Water (DTW)- is the depth from the MP to the water level
intercept point.

Land Surface Datum (1.s.d.)- is a surveyed benchmark indicating the true
elevation at the land surface, generally identified by a brass marker
set in the concrete surrounding the well.

Measurement Point (MP)- is a fixed, clearly marked point of reference at
the top of the well riser casing or on the apron, and where
applicable, the protective casing; from which the depth to groundwater

is measured.
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4. REFERENCES

U.S. EPA, 1986. RCRA Groundwater Monitoring Technical Enforcement Guide
(TEGD} .

ERP Environmental Standard Operating Procedures Manual, 1692. ERP-SOP-
11.5, Field Decontamination of Sampling Equipment.
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MEASUREMENT OF GROUND WATER LEVELS (MGL) DATA SHEET

Project: Well Number:
M.P. Description:
Site: M.P. lleight above land: (ft)
M.P. Elevation: (ft)
Land surface elevation: (ft)
Date Time Hold Wet Depth to Water | Elev. of Water Remarks Initial
(ft) (ft) (below M.P.) (adj. to m.s.1.)
(ft) (ft)

Figure 1.

Measurement of Ground Water Levels Data Sheet.
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Appendix H
Environmental Restoration

Standard Operating Procedure 11.8,
“Ground Water Sampling”
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1.0

2.0

=

This procedure provides general instructions and requirements for the
sampling of ground water. Ground water sampling entails collecting
ground water for geochemical and contaminant chemistry analyses for
ground water adjacent to the well screen. Often the investigator wiil
be evaluating contaminants at the parts per million {(ppm) or parts per
billion (ppb) concentration levels. Consequently, the possibilities of
errors in data collection are enlarged. Therefore, extreme care and
quality control must be used when obtaining samples.

PURPOSE AND SCOPE

Impiement this procedure in conjunction with the statement of work (SOW)
for the analytical laboratory. The laboratory should be contacted
through the ERD SMO prior to sampling to obtain the proper sample-
handling specifications.

PROCEDURE
2.1 Quality Assurance

Activities conducted according to this procedure will be in
compliance with an investigation-specific Quality Assurance
Project Plan (QAPjP) or other project-level plan as applicable.

2.2 Health and Safety

Activities conducted according to this procedure will be in
compliance with an investigation-specific Health and Safety Plan
and/or Safe Work Permit, as required.

2.3 Training

A1l personnel training relative to the use of this procedure shall
be conducted in compliance with Section 2.0 of QPP-149 (EGA&G,
1991a) or other applicabie EG&G QPPs at the direction of the
Project Manager.

2.4 Field Equipment

A list of necessary and recommended equipment is included in Table
1. Sampling equipment will be decontaminated prior to use in the
field and after use according to ERP-SOP-11.5 Field
Decontamination of Sampling Equipment. C(lean sampling equipment
should not be placed directly on the ground or other contaminated
surfaces prior to insertion into the well. Non-dedicated pumps
and tubing must be thoroughly decontaminated between well sampling
sites.
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2.5

2.6

Measurement of Static Water Level

Prior to bailing, purging and sampling of the well, the static
water Jlevel in the well must be measured. Water levels are
measured from the surveyed reference marker and recorded to the
nearest 0.01 ft. Procedures for taking static water level
measurements are outlined in ERP-SOP-11.9 Measurement of Ground
Water Levels. Repeat the ground water level measurements again
after sample collection.

Purging the Well

The water standing in a well prior to sampling may not be

representative of in-situ ground-water quality. The standing

water in the well and filter pack should be removed so that

formation water replaces the stagnant water. When purging

standing water in the casing, typically three to five times the

calculated volume of water in the well is removed in an effort to

obtain a representative sample from the aquifer. The actual

number of volumes to be removed are specified in the Sampling and

Analysis Plan (SAP). To calculate the volume of standing water in

a well, the following generalized equation may be used:

V= (h, - h,)r’(0.163)

where: V = static well volume in gallons

h, = depth of the well in feet, from the top of the
casing

h, = depth to water, in feet, from the top of the casing

r = inside radius of well casing in inches

Well purging continues until the volume specified in the SAP is

removed and certain indicator parameters {i.e., pH, specific

conductance, dissolved oxygen and temperature) are stabilized.

Take measurements periodically during purging and again after

sample collection to check the stability of the water sampled over

time. Stabilization of the indicator parameters is satisfied when

successive readings indicate the following criteria are met:

a. pH: + 0.1 standard units

b. Specific conductance: + 10 micromhos/cm
c. Temperature: + 0.5° C
d. Dissolved oxygen: + 1 mg/L

Document the readings of the indicator parameters on the well
purging field measurements data sheet (Figure 1). After purging
the well, record the amount of water removed on the data sheet.
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2.7

2.8

2.9

Low-Yield Formations

When purging a low-yield well (a well that is incapable of
yielding three casing volumes), evacuate the well to dryness once.
As soon as the well recovers sufficiently (ample water for
collection), the first sample should be tested for pH, specific
conductance, dissolved oxygen and temperature. Samples should
then be collected and containerized in the order of the
parameters’ volatilization sensitivity. In the event the well has
very limited production it may be possible to collect smaller
volumes depending on the analysis required and after consultation
with the analytical laboratory and ERD SMO. Retest the well after
the samples have been collected for pH, specific conductance,
dissolved oxygen, and temperature as a measure of purging
efficiency and as a check on the stability of the water samples
over time.

Disposal of Purge Water

Refer to the site specific SAP and Investigation Derived Waste
Plan for the proper handling of purge water.

Selecting Equipment for Collecting the Water Sample

Select sampling equipment so that disturbance of the actual
concentrations of the chemical constituents of interest is
minimized, To remove water from the well, bailers, low-volume
suction pumps, and submersible pumps may be used. Use of
dedicated bailers or pumps for each well is desirable, where
feasible, to avoid cross contamination.

2.9.1 Dedicated Pumps

Many of the production wells at the INEL have dedicated high
capacity turbine pumps. The advantage of having dedicated pumps
at a well include: avoiding cross-contamination between wells,
water samples are readily available, and provides an efficient
manner for sample collection. However, the high flowrates may
iﬁpact the volatiles present in the water due to the agitation of
the water.

2.9.2 Bailer

A bottom-filiing bailer constructed of Teflon™, or stainless

steel can be used to remove the stagnant water in monitoring wells
and obtain samples. The bailer is preferred when volatile
stripping is of concern or the well casing diameter is too narrow
to accept a submersible pump. However, this method can be very
time-consuming and is recommended for shallow wells only. The
bailer shouid not come in contact with any materials outside of
the well casing. Wear clean disposable gloves during sampling and
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changed between each well sampling. Keep the bailer cord (teflon
coated) clean and change the cord after each well sampling.

Sample from 5 to 10 feet below water level or as the SAP
specifies. Lower the bailer siowly until it contacts the water
surface and allow the bailer to sink and fill with a minimum of
surface disturbance. Slowly raise the bailer to the surface. Tip
the bailer to allow slow discharge from the top of the bailer to
the sample bottle, allowing the water sample to flow gently down
the side of the sample bottle with minimum entry disturbance.

2.9.3 Electric Submersible Pumps

Submersible pumps are used for both the purging and collection of
samples from depths which often exceed the limitations of
conventional sampiing equipment and can be used to sample several
monitoring wells in a brief period of time. Before lowering into
the well, the discharge tubing is rolled out and cleaned using a
cloth and non-phosphate detergent followed by a rinse with
distilled water. Then the pump is slowly lowered into the well
with the safety line. A1l tubing and cord is gently wiped clean
with cloth as the pump is lowered. Ideally the pump is set just
below the dynamic water level and above the screened section of
the well. The pump should not be set on the bottom.

2.9.4 Positive Displacement Pumps

Positive displacement pumps work by blowing compressed air or an
inert gas into a sample chamber. The gas displaces the water in
the chamber and forces it up an excavation tube. The gas is blown
intermittently, using a pressure-controlled regulator, to aliow
for recovery. Water returns to the sample chamber from the well
through the bottom of the sampler, and is then prevented from
leaving the bottom by a ball check-valve. Although the sampler is
in contact with compressed air or inert gas, there is no violent
introduction of gas into the sample, so the sample water is
unaltered. Al1 downhole parts must be assembled and cleaned with
a non-phosphate detergent and rinsed before use in each well.

2.9.5 Air-Tift Pumps

Air-1ift pumps are useful for evacuation of the well or as
skimmers, separating liquid from solid, but not for sampling. The
violent introduction of air into the water changes its chemical
characteristics. These pumps may be used when samples are to be
analyzed for constituents that are not volatile, are not effected
by aeration, and are not effected by changes in pH.

2.9.6 Lysimeters

Lysimeters are used for sampling water in the unsaturated zone.
They induce the collection of soil moisture through negative
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pressure. A vacuum is put on the chamber, which is buried in the
unsaturated zone, and moisture is drawn into the sample chamber
through a porous-filter intake. Depending on soil texture and
moisture content, as much as several hours or days under vacuum
may be required.

Filling the Containers

Inspect the containers first to ensure they are the right type and
number and are certifiably pre-cleaned. Wear clean gloves to
prevent skin oils, dust particles or other contaminants from
contaminating the sample. Gloves may also serve to protect the
sampler from direct skin contact with the sampie material, when
potential contaminants are present.  Affix the waterproof gummed
labels containing information concerning the sample ID number,
name of project area/well, type of analysis, date, and time to the
containers at the time of collection. Place clear plastic tape
over the label to protect it from damage. Transfer samples in the
field from the sampling equipment directly into the container that
is specifically prepared for that analysis. It is not an
acceptable practice for samples to be composited in a common
container in the field and then split in the laboratory, or poured
first into a wide mouth container and then transferred into
smaller containers. Pour the samples carefully into the
containers, avoiding agitation or turbulence, which might result
in loss of volatile organics and/or excessive oxygenation of the
samples. Fill the bottles to the neck, except for volatiles,
which require no headspace to minimize the possibility of
volatilization of organics. Be careful to avoid breakage and to
eliminate the entry of, or contact with, any substance other than
the water sample being collected. Do not remove caps until the
actual sampling time and then just long enough to fill the
container.

Samples should be collected and containerized in the order of the
volatilization sensitivity of the parameters of interest. A
preferred coliection for some common ground-water parameters is as
follows:

a. Volatile organics (VOA)

b. Purgeable organic carbon (POC)

C. Purgeable organic halogens (PCX)

d. Total organic halogens (TOX)

e. Total organic carbon (TOC)

f. Extractable organics
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g. Total metals
h. Dissolved metals
i. Phenols
J. Cyanide

2.11

2.12

k. Sulfate and chloride
1. Turbidity

m, Nitrate and ammonia
n. Radionuclides
Filtration

Prior to preservation, water samples for dissolved metals analysis
are filtered through a 0.45 micron pore-size filter to remove
suspended particulate matter. Some radionuclides require
filtration except certain radionuclides (i.e., tritium, carbon 14,
and radiojodines). Usually the majority of radioactivity is in
the solid phase and dissolved isotopes have an affinity for
adsorption on solid particles in the sample, sampling material,
and sample container walls, necessitating filtration. The SAP
should specify if filtration is necessary for samples. Filtration
should be done as soon as possible after a water sample is
obtained, preferably simultaneously with the production of the
water. Where possible, the standard procedure should be to use an
in-1ine flow-through filter. Refer to the SAP for direction as to
whether the metals and/or radionucliides need to be filtered.

Sample Preservation and Handling

Sample preservation is required for many of the chemical
constituents and physiochemical parameters that are not chemically
stable but are measured or evaluated in a ground water sampling
program. Methods of sample preservation are generally intended fo
retard biological action, retard hydrolysis, and reduce sorption
effects. Preservation methods usually include pH control,
chemical addition, refrigeration, and protection from light.
Specific preservation methods for each constituent are found in
the SOW for the analytical services. A summary list of
appropriate sample container types and sample preservation is
found in Table 2. Appropriate chemical preservation is performed
in the field for the various analytical parameters at the time of
sampling. Indicate the type and amount of preservation used in
the field logbook.

Samples should be preserved at approximately 4°C in the dark
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2.13

2.14

during transport to the laboratory for analysis, excepting samples
for metals and radionuclide analysis.

A documented chain-of-custody program shall be used to identify
and trace all samples, from the point of collection to final
analysis. The procedures for following this chain-of-custody and
proper sample handling and packaging is outlined in ERP-SOP-11.3
Chain-of -Custody, and ERP-S0P-11.3.1 Sample Handling, Packaging
and Shipping.

Field Quality Control Samples

The SAP should provide for the routine collection and analysis of
the foliowing field QC samples: trip blanks, field blanks,
equipment blanks, and duplicate samples. A trip blank is used for
purgeable organic compounds only. Trip blanks are typically
prepared by the analytical lab sent to the project site and stored
with precleaned sample containers, taken to sampling Tocation and
treated like a sample from that point on and travel with the
collected VOA samples. Trip blanks are not opened and are
returned and analyzed with the project samples. A field blank is
prepared in the field with organic-free water. Fill a vial with
organic-free water and follow all other sampling and handling
practices. The sample accompanies the project samples to the
laboratory and are analyzed for specific chemical parameters
unique to the site at which they are prepared. The equipment
blank is collected from the field equipment rinsate as a check for
decontamination thoroughness. Pour organic-free water through or
over the cleaned equipment and collect water in sample bottle and
return to laboratory for analysis. Duplicates are collected as
"second samples" from a selected well. They are collected as
either split samples (collected from the same bailer volume or
pumping discharge) or as second-run samples (separate bailer
volumes or different pumping discharges) from the same well.

Transportation of Samples

Make prior arrangements for timely delivery of the samples to the
analytical laboratory. All on-site and off-site shipments must
follow DOT 49 CFR shipping requirements. EG&G Form 176 "Request
for Shipment of Materials” will be filled out for off-sitle
shipments and will accompany the shipment to its final
destination. If the total activity level of the sample is above
EG&G and DOT 49 CFR standards (0.002 pCi/L), procedures for
shipping radioactive materials will be implemented. DOE-ID Form
5480 will be filled out prior to removing the sampie from the
site. Requirements regarding transportation of samples of
potentially hazardous material, on the INEL, are detailed in EG&G
gompanyIProcedure 14.1 Onsite Transportation of Hazardous
aterial.
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3.0

4.0

Samples collected from a controlled radicactive area must be
surveyed by an HP technician and if clean a release tag will be
jssued prior to removing from the site.

2.15 Departure from the Site

When leaving the site ensure the well cap is replaced and locked,
the area is policed for trash, and the pump and power is off.
Return keys or any other plant property and inform contacts of any
unusual circumstances.

DEFINITIONS

Duplicates/replicates-are collected as "second samples" from a selected
well and/or project site. They are collected as either split samples
(collected from the same bailer volume or pumping discharge) or as
second-run samples (separate bailer volumes or different pumping
discharges) from the same well.

Equipment blanks-are collected from the field equipment rinsate as a
check for decontamination thoroughness.

Field Blanks-are prepared in the field with organic-free water. These
samples accompany the project samples to the laboratory and are analyzed
for specific chemical parameters unique to the site at which they were
prepared.

Trip blanks-are used for purgeable organic compounds only. They are
sent to the project site and travel with the collected samples. Trip
blanks are not opened and are returned and analyzed with the project
samples.

REFERENCES

DOE, 1989. DOE Environmental Survey Manual, Appendix E, "Field Sampling
Protocols and Guidance." DOE Office of Environmental Audit.

EG&G, 1991a, Quality Plan for the Environmental Restoration Program,
QPP-149, EG&G ldaho, Inc., Idaho Falls, Idaho.

EG&G, 1991, Environmental Standard Operating Procedures, ERP-SOP-11.2
Field Logbooks, EG&G Idaho, Inc., Idaho Falls, Idaho.

£G&G, 1991, Environmental Standard Operating Procedures, ERP-50P-11.3
Chain-of -Custody, EG&G ldaho, Inc., Idaho Falls, Idaho.

EG&G, 1991, Environmental Standard Operating Procedures, ERP-SOP-11.3.1

Sample Handling, Packaging, and Shipping, EG&G Idaho, Inc., Idaho
Falls, Idaho.
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EG&G, 1991, Environmental Standard Operating Procedures, ERP-SO0P-11.5
Field Decontamination of Sampling Equipment, EG&G Idaho, Inc.,
Idaho Falls, Idaho.

EG&G, 1991, Environmental Standard Operating Procedures, ERP-50P-11.9
Measurement of Ground Water Levels, EG&G Idaho, Inc., Idaho Falls,

Idaho.

EG&G, 1991, £G&G Company Procedure 14.1 Onsite Transportation of
Hazardous Material, EG&G Idaho, Inc., Idaho Falls, Idaho.

United States Environmental Protection Agency, 1986, RCRA Ground-Water
Monitoring Technical Enforcement Guidance Document, Office of
Waste Programs Enforcement, Office of Solid Waste and Emergency

Response, Washington DC.

H-13



ENVIRONMENTAL TITLE: GROUND WATER SAMPLING
STANDARD OPERATING .
PROCEDURES MANUAL NUMBER: 11.8 ISSUE DATE: 03/09/92

Table 1. Field Equipment List.

Appropriate field logbooks Vermiculite
Data Forms Chain-of-Custody Forms

Custody Seals

Pencils, pens, permanent markers This-side-up Arrows
Key to unlock wellhead Address labels for coolers
Watch Coolers

Electronic water-level measuring device or Blue Ice

Weighted steel tape marked Ziploc baggies

in hundredths of ft

Chalk Plastic trash bags

Safety equipment specified in Tools

Health and Safety Plan

Flashlight Appropriate containers
for purge water, as applicable

Mirror

Pump, bailer, bailer line Scissors, knife

Purge hosing Shipping papers, forms

Bucket

Specific conductance, dissolved oxygen,
pH, and temperature sensing devices, calibrated buffer solutions

Sampling Manifold
Sample bottles, preservatives

Pipette or eye dropper for
dispensing preservatives

Reagent grade water

Tape- clear tape for bottles,
parafilm, strapping tape and duct tape
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Table 2. Typical ground water sample requirements.®

Analytical Parameter Container Preservative Holding T ime® Sample Volume
Size Type
" Yolatile organics 40 ml amber glass ¢ 14 days 80 m1/ 2240 ml
vial 4 drops HCL {6x40 m) for full
b
o)
Semivolatile organics 1L amber glass 8°c extract 7 days, 1 L per analysis
PCBs/pest icides per jugs analyze 40 days (pest., herb.,
organophosphorus pesticides/ analysis etc.)
organochlorine herbicides 3 xblL (for full
o)
Nitrate 1000 m1 HDPE c 14 days 1600 m1
pH<? H,50,
Anions 125 m! HOPE (M) °c 28 days 125 m}
48 hrs N0y, PO,
A1l metals/cations 1000 m) HOPE (NM) pH<2 HNDy 6 months 1L
Hg 28 days
crd* 500 m1 HDPE (NM) O 24 hrs 500 m)
Cyanide 1000 m1 HDPE (NM) pH>12 NaOH 14 days 2 x IL b
.6g ascorbic acid {for full QC)
Sulfide 500 ml glass({NM} pH>9 NaOK/Zinc 7 days 3 x 500 m b
acetate {for full QC)
Alkalinity 500 m1 HOPE (NM) 4% ¢ 14 days 500 m1
Suspended particles 500 m1 HOPE (WM) 4%c 7 days 500 ml
Gross alpha, beta screen 125 ml HOPE (NM) pH<Z HNOy screen 100 m}
immediately
Gamma analysis or screen 540 ml plastic pH<Z HNOy 1 year 500 ml
Rad. analysis/Total U 2-1/2 gal plastic pH<2 HND3 1 year 4L
Sr-90 1000 m} HOPE (NM) pH<2 HNOy -- 1000 m1
Tritium 125 ml HDPE {NM) none 1 year 100 m1

a.
b.
c.

Holding times are from the date of collection as referred to
One sample for full QC is required for each project or every
Additional guidance on sample bottle and preservative requirements can be obtained from the ERD SM0.

in Federa) Register Vol. 49, No. 209, October 26, 1984,
20 samples, whichever is greatest.
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Figure 1. Well Purging Field Measurement Data Sheet.

WELL PURGING DATA SHEET

Well Number:

Start Date Time

End Date Time

Development Team

Total Well Depth

Well Diameter

H-16

Sample # Time Temperature | pH Specific Dissolved
Conductance | Oxygen
Pre-Purge Water Level Reading (ft bls)
Post-Purge Water Level Reading (ft bls)
Calculated Purge Volume {(gallons)
Actual Purge Volume (gallons)
Pump Flow Rate (gpm)
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EGAG Idaho, Inc. Title: DOCUMENT CONTROL No.: PD 4.1
Page: 1 of 23
PROGRAM Date: 11/06/92
DIRECTIVE y
Approved: et Legen
ENVIRONMENTAL R L = Change
RESTORATION Manager) ER &

Reviewed by:
Original signatures appear on DRR# ERD-684, release date 11/05/92.

al r\&&\g

PURPOSE AND SCOPE \\\\ : ORN\K“\)\\\ oY

This Program Directive {PD) establishes policy and procedures for issuing,
distributing, controlling, and revising Environmental Restoration (ER)
assigned documentation.

ACRONYMS/DEFINITIONS
ARDC  -- Administrative Record and Document Control
DCN -- Document Change Notice
D&D -- Decontamination and Decommissioning
DOE -- U.S. Department of Energy
DRR -- Document Revision Request
ER -- Environmental Restoration
ES&Q -- Environmental, Safety, and Quality Department
INEL -- Idaho National Engineering Laboratory
or -- Operating Procedure
PD -- Program Directive
PM -« Project Manager
CRA  -- Resource Conservation and Recovery Act
SPM -- Specification Preparation Manual
TBA -- Task Baseline Agreement

Approval: Formal authoritative permission to issue a document.

Camera-ready: A complete, reviewed, approved, and technically edited
document ready for printing.

Construction Manager: The prime U.S. Department of Energy (DOE) contractor
responsible for construction activities at the Idaho National Engineering
Laboratory (INEL).

Control Process: Compliance process established to control documents (see
Section 4.4 of this PD).

Controlled Documents: Numbered documents released or issued through a
system that imposes appropriate controls on the origin, change,
distribution, receipt, maintenance, return, and recall of the documents.
(Reference 1) (Appendix A).
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ACRONYMS/DEFINITIONS {continued)

Copyholder: Recipient of controlled documents.
Documeni'tontroi Coordinator: Individual within Administrative Record and
Document Contro) tARQQ)'WhQﬂcontro1s and distributes copies of documents.

Document Control Number: bﬁidue number assigned by ARDC to each controlled
document .

Document Number: An EGAG Idaho, Inc. report number (e.g., EGG-ERD-XXXX).

Document Revision Request (DRR): Form EG&G-1844 (Appendix B) used to issue
documents and control changes to several types of documents, unless another
specific form is required.

Field Change: A change originating at the task site to an approved
controlled document when: (a) specified task cannot be performed as
written, (b) work directions are unsafe as written, or {c¢) significant
productivity savings can be realized without adverse effects.

Information-Only Copy: A copy of a controlled document that is not
maintained current and therefore may not contain up-to-date or approved

information. Information-Only copies are labeled as such and not assigned
control numbers.

Issue Sheet: Transmittal page attached to controlled document package
requiring copyholder’s signature, date, and return to ARDC.

Minor Change: Changes to documents, such as spelling, grammar, punctuation,
and other inconsequential editorial corrections, that do not change meaning
(Reference 1).

Operations Number: An alternate DRR number (e.g., MHR-01) when a DRR number
cannot be obtained due to off-shift field work or remote location.

Proprietary Information: Information that a company considers relevant to
its status or operations and does not want to disclose or cannot disclose to
the public without proper authorization.

Requester: Individual desiring a change in an existing document or one who
initiates a new document.

POLICY

Any person performing work for ER may initiate issuance of documentation or
suggest changes. The person submitting a new document or changing an
existing document will submit the request on a DRR Form EG&G-1844 with
approval by the appropriate ER Unit Manager.
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POLICY (continued)

A1l ER-controlled documents requiring issue or update will be processed
through ARDC.

3.1 ER Unit Managers shall approve a distribution list for all controllied
documents generated by the respective unit.

3.2 Copyhoiders of controlled documents that are out of compiiance with the
control process will be removed from the documents’ controlled
distribution list.

3.3 Copyholders of controlled documents shall immediately notify ARDC of
intent to transfer ownership of the document.

3.4 Copyholders of controlled documents are responsible for performing the
actions as instructed on the controlled document issue sheets,
including reading, filing updates, signing, dating, and returning to
ARDC.

3.5 Copyholders of controlled documents are responsible for the return of
controlled documents to ARDC when no longer needed and upon termination
of employment.

3.6 ARDC shall conduct quarterly surveillance of maintenance by copyholder
of controlled document.

3.7 Minor changes (as defined in Section 2) do not require that the revised
document receive the same review and approval as the original document
(Reference 1). The Document Control Coordinator and cognizant manager
will determine and approve minor changes.

3.8 If the copyholder’s controlled document is lost or misplaced, the
copyholder notifies ARDC as soon as possible.

PROCEDURES

4.1 New Controlled Document

Requester .1 Prepares draft of new document per ER

PD 4.4 (Reference 2).
.2 Requests document number from ARDC.

ARDC Document Control .3 Assigns document number.

Coordinator

I-5
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4.1 New Controlled Document (continued}

Requester

Unit Manager

Requester

ARDC Document Control
Coordinator

.4

.10

.11

.12

.13

Obtains review/approval signatures per
PD 4.8 (Reference 3).

Completes DRR blocks 2, 3, 5, 6, 8, and
10.

Attaches approved document to DRR.

Forwards DRR and attachments to
requester’s manager for initialing in
block 2 of DRR. Submits DRR and
attachments to Unit Manager, requesting
distribution 1ist for controlled
document.

Initials block 2 of DRR and returns to
requester. Provides requester with
distribution list for controlied
document.

Submits to ARDC:

DRR plus any attachments
Camera-ready approved document

Other information required by PD 4.4
Unit Manager distribution list
Original diskette.

Assigns DRR number per DRR log and places
on DRR in block 4.

Verifies package is complete per ER
PD 4.4.

Prepares printing request (Form EG&G-95)
(Appendix B}.

Initiates control process (see
Section 4.4 of this PD).

4.2 Revision to Controlled Document

Requester

1

Prepares draft of revised document using
copy of original disk from ARDC.

Obtains technical editing and appropriate
review (see ER PDs 4.4 and 4.8).
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4.2 Revision to Controlled Document {continued)

Requester (continued)

Unit Manager

Requester

ARDC Document Control
Coordinator

.3

.10

.11

.12

.13

Completes DRR blocks 2, 3, 5, 6, 8, and
10.

Obtains review/approval signatures per ER
PD 4.8.

Attaches approved revised document to
DRR.

Forwards DRR and revised document to
requester’s manager for initialing in
block 2 of DRR. Submits DRR and
attachments to appropriate Unit Manager
for update to distribution list for a
controlled document.

Initials block 2 of DRR. Provides
updates to distribution list for
controlled document to requester.

Submits to ARDC:

DRR plus any attachments
Camera-ready, approved, revised
document
Other information required by PD 4.4
Unit Manager updates to distribution
list

. Updated diskette.

Assigns DRR number per DRR log and places
on DRR in block 4.

Updates distribution list for controlled
document per Unit Manager revised
distribution Tist.

Issues document or revisions per
distribution 1ist.

Initiates control process (see
Section 4.4 of this PD).

Updates controlled document in accordance
with provided issue sheet instructions.
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4.3 Field Change Process

Requester

ARDC Document Control
Coordinator

Requester

4.4 Control Process

ARDC Document Control
qurdinator

NOTE:

Dbtains necessary review/approval
signatures {minimum: Quality, Safety,
and Project Manager signature) (telecon
when necessary). Assigns an operations
number when a DRR number cannot be
obtained because of off-shift or remote
location.

Marks the appropriate places or steps in
the controlled field copy document with
"see DRR or operations number." A1l
changes will be listed on the DRR and
subsequent continuation forms rather than
redlined or additional attachments.
Attaches copy of DRR to controlled field
copy document.

Requests DRR number from ARDC as soon as
possible and provides copy of original
DRR to ARDC within five working days.

Assigns DRR number per DRR log and sends
copy of DRR with issue sheet to
controlied copy holders.

Upon complietion of field work, determines
potential reuse of document. For
documents {i.e., SOPs, Monitcring Plans)
to be used in the future, impiements
Section 4.2 of this PD.

Documents not requiring reuse by ER do
not need to be permanently changed.
ARDC will provide final guidance on
questions regarding documents.

Attaches issue sheet to document to be
controlled.

Applies "red dots" to front cover and
spine of document indicating document is
controlled.

Issues document per Unit Manager supplied
distribution 1list.

1-8
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4.4 Control Process (continued)

Copyholder 4
ARDC Document Control .5
Coordinator
Either .ba
or .6b
Copyholder )
ARDC Document Control .8
Coordinator
.9
Unit Manager .10

Completes and returns issue sheet within
15 working days to ARDC upon receipt of
document.

Verifies that the issue sheet for each
controlled document is returned.

Files issue sheets.

Initiates inquiry with copyholder and
copyholder’s manager regarding return of
issue sheet.

If inquiry is made by ARDC, provides ARDC
with issue sheet within 15 working days
of date of inquiry.

If issue sheet is still not returned to
ARDC within 15 working days of Unit
Manager notification, informs Unit
Manager and copyholder that copyholder’s
document is no longer a controlled
document.

Removes copyholder’s name from document’s
controlled distribution list.

Ensures copyholder’s document is returned
to ARDC.

4.5 EG&G Idaho Drawings as Defined in Company Procedure 2.7

Project Manager (PM) .1
Support Organizations .2
.3

Communicates to support organizations,
via Task Baseline Agreement or similar
work authorizing document, that all
drawings developed within EGAG Idaho will
be controlled by the Environmental Safety
and Quality Department (ES&Q) per EG&G
Idaho Company Procedure 2.7

(Reference 4).

Obtain drawing number from ES&Q.
Develop drawings that comply with the

EG&G Idaho Drawing Requirements Manual
{Reference 5).
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4.5 EG&G Drawings as Defined in EG&G Idaho Company Procedure 2.7

(continued)

Support Organizations
(continued)

PM

Support Organization
PM

Configuration and
Document Management
Unit Manager

4.6 Vendor Drawings

Project Manager

PM

.10

Submit drawings to PM for review and
approval.

Designates appropriate reviews (e.g.,
safety and quality checker).

Ensures review(s) is conducted.
Revises drawings per comments.

Ensures drawing approval in accordance
with ER PD 4.8.

Submits drawings to the ES&Q
Configuration and Document Management
Unit with a distribution list and a
completed Form EG&G-1217, Document
Information Form (Appendix B).

Ensures drawings are released as
specified in Engineering Operating
Procedure (OP)-142, "Release of Drawings
and Change Control Documents”

(Reference 6}.

Identifies drawing submittal requirements
on the Vendor Data Schedule
Form IDF 4700.1D (Appendix B).

Submits the Vendor Data Schedule Form
with the Inter-contractor Work
Authorization, Form ID F-2100.A

(Appendix B), and other work related
documentation {e.g., technical
specification, scope of work, Quality
Program Plan) to the Facility Engineering
organization for the INEL.

Obtains drawings or other vendor data
from construction manager.

Reviews and obtains required reviews per
ER PD 4.8.
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4.6 Vendor Drawings (continued)

PM (continued) .5

ECM .10

4.7 Change Control for Drawings

Organization Identifying .1
Change
.2
.3
PM .4

4.8 Specifications

PH .1

Submits review comments to Facility
Engineering for resolution.

If corrections are adequate, approves
drawing per ER PD 4.8.

Obtains as-built drawings from Facility
Engineering.

Reviews as-builts for adeguacy and
determines which drawings will be
maintained as "EG&G Idaho controlled"
drawings.

Submits vendor drawings to ES&Q
Configuration and Document Management
Unit for inclusion in EG&G Idaho
controlled document process.

Releases vendor drawings into ES&Q
Configuration and Document Management
Unit Document Control system.

Obtains Document Change Notice (DCN)
(Form EG&G-1180).

Obtains DCN number from Configuration and
Document Management Unit and makes
drawing revisions per the EG&G Idaho

Drawinc Requirements Manual, Section 7.
(Reference 7)

Submits DCN and drawing to PM for review.

Reviews and approves changes as described
in Section 4.5 of this PD.

Reviews EG&G Idaho Specifications
Preparation Manual (Reference 8) to
determine applicable specification
format.

Obtains specification number from ER
ARDC.
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4.8 Specifications (continued)

PM (continued) .3 Develops or has the specification
developed.

.4 Submits specification for review and
approval per ER PD 4.8.

.5 Submits approved specification to ARDC.
ARDC .6 Releases and controls specification in
accordance with this PD or the
requirements in the Specification
Preparation Manual (SPM).

4.9 Specification Changes

PM .1 Revises specification as specified in
Section 4.2 of this PD or the
requirements of the SPM,

REFERENCES/BIBLIOGRAPHY

1. American Society of Mechanical Engineers, Quality Assurance Program
Requirements for Nuclear Facilities, NQA-1, Supplement 65-1,
"Suppliementing Requirements for Document Control."

2. Environmental Restoration, Program Directives, 4.4, "Producing ER

Reports.”

3. Environmental Restoration, Program Directives, 4.8, "Internal and
Independent Review of Documents.”

4, EG&G Idaho, Inc., Company Procedures Manual, Section 2.7, "Use of
Drawings."

5. EG&G Idaho, Inc., Drawing Requirements Manual, October 1987.

6. Engineering Document Control, OP-142, "Release of Drawings and Change
Control Documents.”

7. EG&G Idaho, Inc., Drawing Requirements Manual, Section 7, "Drawing
Revisions."

8. EG&G Idaho, Inc. Specifications Preparation Manual.
DOE Order 1324.2A, "Records Disposition."

DOE-ID Order 1324.2A, "Records Disposition.”
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REFERCNCES/BIBLIOGRAPHY (continued)

EGRG Idaho, Inc., Quality Manual, QP-6, "Document Control."

EG&G Idaho, Inc., Quality Manual, QP-17, "Quality Records.”
EG&G Idaho, Inc., Resource Manual, Section 10, "Documentation Systems."

EG&G Idaho, Inc., Specifications Preparation Manual.

Environmental Restoration, Configuration Management Plan,
EGG-WM-9413, Revision 0, September 199].

Environmental Restoration, Implementing Program Management Plan for the FGA&G
Idaho Environmental Restoration Program, EGG-WM-8676.

EG&G Idaho, Inc., Safety Manual, Section 2, "Safety Review, Analysis and
Work Control."

Environmental Restoration, Program Directives, 5.11, "Preparation and Use of
DOPs and SOPs."

EG&G Idaho, Inc., Engineering Standard Practice, 4.4.1, "Document Control."

Idaho National Engineering Laboratory Environmental Restoration Program
Records Management Plan for EGAG Jdaho, EGG-WM-9742.
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APPENDIX A
DOCUMENTS PROPOSED TO BE CONTROLLED BY ARDC
ER - EG&EG DOE-ID

Abbreviated Sampling and Analysis
Plans

Baseline Risk Assessment - Waste
Area Group 7

Characterization and Decision
Analysis Plan

Categorical Exclusions

Closure Plans

Community Relations Plan
Configuration Management Plan
Cost Account Plans
Decontamination and Decommis-
sioning (D&D) Final Report

D&D Plans

Data Collection Quality Assurance
Plans

Data Management Plan

Design Packages

Detailed Operating Procedures
Feasibility Study Report
Environmental Protection Agency
Document

Remedial Investigation Report
Engineering Design Files
Engineering Specifications
Environmental Assessments
Environmental Checklists/
Categorical Exclusions
Environmental Impact Statements
Fieid Sampling Plans

Groundwater Monitoring Plans
Health and Safety Plan, plus
addenda

Implementation Program Management
Plan

I-15
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Federal Facility Agreement/
Consent Order

Level "0" and "I" Schedules
Environmental Restoration and
Waste Management Five-Year Plan
Current-Year Budget Document
Program Management Plan
Appendix I Advanced Acquisition or
Assistance Plan

Appendix Il Test and Evaluation
Plan

Appendix III Environment, Safety,
and Health Protection
Implementation Plan

Financial Plan

Prioritization Plan

Program Execution Guidance
Activity Data Sheets
Site-Specific Plans

Annual Budget Submittal

Field Office Current-Year Work
Plan

Roadmapping
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APPENDIX A (continued)
PROPOSED DOCUMENTS TO BE CONTROLLED BY ARDC (continued)

ER - EGAG (continued)

Monitoring, Analysis, and Testing
Plans

Operating and Maintenance Manuals
PDs :

Quality Assurance Project Plan
Quality Program Plan

Resource Conservation and Recovery
Act (RCRA) Facility Investigation
Report

RCRA Facility Investigation Work
Plan

RCRA Feasibility Study

Records Management Plan

Remedial Investigation Report
Remedial Investigation/Feasibility
Study Work Plan

Remedial Investigation/Feasibility
Study

Safety and Analysis Plans

Sampling and Analysis Plans

Safety Assessment

Site Health and Safety Plan
(Scoping)

Standard Operating Procedures
Summary Assessments

Systems Engineering Management
Plan

Technical Memorandum as defined by
Unit Manager

Technical Safety Requirements

Work Plans

Draft Regulatory Documents as
defined by managers
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APPENDIX B

Document Revision Request (Form EG&G-1844)

Printing Request for Services (Form EG&G-95)

Document Information Form (Form EG&G-1217)

Vendor Data Schedule (Form IDF-4700.10)

Inter-contractor Work Authorization (ID F-2100.A)

Drawing Change Form (Form EGA&G-1180)
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APPENDIX B (continued)

DOCUMENT REVISION REQUEST (Form EG&G-1844)
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APPENDIX B (continued)
PRINTING REQUEST FOR SERVICES (Form EG&G-95)
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ENGINEERING DOCUMENT CONTROL DOCUMENT INFORMATION FORM (Form EG&G-1217)

APPENDIX B {continued)
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APPENDIX B (continued)

VENDOR DATA SCHEDULE (Form IDF-4700.1D) {continued)

PFATRC
e N

CCOLUMN 1.8

COLUMN §:

COLUMN 9;

COLLMN 10:

COLUMNS 11, 2. 13:

COLUMN 33;

COLUMN 1%,

INSTRUCTIONS FOR IDF-4700.10
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STANDARD OPERATING

ENVIRONMENTAL TITLE: FIELD DECONTAMINATION OF SAMPLING &’ PMENT
PROCEDURES MANUAL | NUMBER: 11.5 ISSUE Y 11/23/92

1.0

2.0

4
PURPOSE AND SCOPE QQQ\\Q‘

To provide general instructions for fieVYd decontamination of sampling
equipment used to support environmental investigations. Thorough
decontamination is required to prevent cross contamination between
samples and sampling sites.

PROCEDURE

2.1

z.z

2.3

A1l sampling equipment (i.e. Teflon bailers, split-spoon samplers,
funnels, spoons, pans)} is decontaminated before sampling
activities begin, before moving sampling activities to another
location/well, and after sampling activities are completed. If
several samples are being collected from a single location, such
as with split-spoon sampling at depth, the sampling equipment is
thoroughly decontaminated between samples. However, full
decontamination of sampling equipment between locations is not
required when collecting subsamples that will constitute a single
composite sample. For composite sampies, the equipment used
between subsample collection need only be brushed or wiped off to
remove any large chunks of soil adhering to the equipment.

Establish a central decontamination location away from the
immediate sampling site.

Material and Equipment Needs:
a. Non-phosphate detergent (i.e., Microclean)
b. Wire brush/bettle brush

c. Water:

a. Organic-free water

b. Deionized tap water

c. Uncontaminated/potable tap water
d. Isopropanol

e. Carboy and/or 55-gal drums (poly) for storage of tap water
used in steam cleaning/decontamination, as appropriate

f. Waste water collection system (may include):
a. Plastic sheeting
b. Containers for waste water collection (separate

containers for water, solids, and solvents)

J-5



ENVIRONMENTAL
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PROCEDURES MANUAL NUMBER: 11.5 ISSUE DATE: 11/23/92

g. Steam cleaner and generator (optional)

k. Personal protective equipment (PPE} as stated in the Health
and Safety Plan

i. Stainless steel pans with 1ids

J. Maislan wipes

K. Blotter paper

1. Spray bottles

m. Sponges

2.4 Field Decontamination Procedure for Sampling Equipment:

a. Physically remove any bulk material adhering to the item
that requires decontamination by using a wire brush or
scraper. .

Note: Wire brushes should not be used on non-metal equipment.

b. Remove gross contamination with tap water and rinse, using
pressurized or gravity flow tap water. Scrub brushes or
wire brushes may help in removing material.

c. Wash and scrub the equipment with a non-phosphate detergent
and tap water.

d. Rinse thoroughly with tap water. Steam clean the equipment
if a steam cleaner is available and the equipment is not
heat and steam sensitive.

Note: Steam cleaning is not acceptable if radiological

contamination is present, due to the potential for creating
airborne contamination problems.

e.

Check for adhered soils; use a brush to dislodge any
particles.

Double rinse with organic-free water.

Spray-rinse all surfaces with isopropanol from an approved
wash bottle.

Collect the isopropanol in a container for appropriate
disposal (see Section 2.5). One effective collection
technique is to place a large glass or stainless steel
funnel below the tools during rinsing. Allow waste to fiow
into appropriately sized bottles for later disposal. Use a
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TITLE: FIELD DECOMTAMINATION OF SAMPLING EQUIPMENT

stainless steel mixing bowl as a collection vessel. The
bowl is the last item cleaned in the sequence of operations.

If a rinsate sample is required for QA, make an additional
final rinse of the equipment, using ASTM Type II or HPCL
grade water, and collect it in the appropriate sample
bottles.

If the equipment is known to be or suspected of being
radioactively contaminated, have the Radiological Control
Technician collect a smear (100 cm® smear) sample for
immediate radionuclide analysis.

The item is considered clean and suitable for unrestricted
use if there are <100 cpm above background beta-gamma and no
detectable alpha for direct surveys; and less than the
limits presented in Chapter 2 of the EG&G Idaho Radiological
Control Manual.

If the radiological limits are not met, discuss with the
Radiological Control Technician the possibility of using a
special decontamination solution for radionuclides and/or
disposing and replacing the item.

Allow sampling equipment to completely dry prior to re-use.

Wrap and store sampling egquipment. Aluminum foil is
recommended for equipment used in the sample collection for
organic analysis. Use plastic wrap or bags if equipment is
used for sample collection intended for inorganic analysis.
Attach a label to the wrapping or bag indicating the date of
decontamination and the initials of the person who performed
the decontamination.

2.5 The final disposition of rinse water and material dislodged from
equipment will be specified in the Sampling and Analysis Plan and
the Investigative Derived Waste Plan. The ERP Project Manager,
Field Team Leader, Radiological Control Technician and/or Safety
Officer, and Environmental Coordinator for the facility, and the
facility engineer determine appropriate disposal to decontaminated
wash water. A1l solvents used during decontamination are
collected for appropriate disposal.

3.0 DEFINITIONS

No terms cited in this procedure require special explanation.
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REFERENCES

U.S. DOE, 198%. The Environmental Survey Manual, 2nd edition, Appendix
G-Decontamination Guidance, Section G2.4, sampling Equipment, p.
G-6.

NIOSH/QSHA/USCG/EPA, 1985. Decontamination of the Occupational Safety
and Health Guidance Manual for Hazardous Waste Site Activities,
Chapter 10. U.S. Printing Office, October, 1985.

U.S. EPA, 1985. Decontamination Techniques for Mobile Response
Equipment Used at Waste Sites (State-of-the-Art Survey),
EPA/600/52-85/105.



Appendix K
Position Paper for the Disposition of

Groundwater Collected through
ERP Characterization Activities at TRA

K-1




Attachment 1
QOctober 15, 1990
HS-07-90

Position Paper for the Disposition of Groundwater
Collected Throuah ERP Characterization Activities at TRA

I. Issue Statement

The policy for disposal of well development and sample purge water generated
during characterization activities at TRA undertaken pursuant to CERCLA
authorities is not well defined. This is intended to address the issue and to
recommend that well development and sample purge water be disposed directly to
the Warm Waste Pond (WWP) at TRA without sampling. This recommendation is
based on a review of applicable requirements, available guidance, process
%ggwledge, and existing characterization data of the groundwater underlying

11. Background

Tritium and chromium have been identified as the major constituents of concern
discharged to the environment at TRA. From the early 1950’s until 1972
hexavalent chromium was added to the secondary reactor cooling systems at TRA
as a corrosion inhibitor in concentrations of 11-14 mg/L. Cooling tower
blowdown water containing 4-5 mg/L chromium was then added to the secondary
reactor cooling water. Further dilution resulted when the blowdown water and
secondary cooling water were combined with other waste streams and discharged
directly to the Snake River Plain Aquifer via the TRA Injection Well ar
discharged to the WWP. Concentrations of chromium in the waste water
discharged between 1952 and 1972 were monitored by TRA Operations and are in
the range of 0.7 to 2.0 mg/L (Hull, 1989). Although chromium has not been
discharged to the environment since 1972, the WWP continues to receive
tritiated waste water.

Water discharged to the WWP percolates through the subsurface to perched water
zones that also receive process waters percolating from the TRA Sewage
Treatment, Chemical Waste, and Cold Waste Ponds. Historically, concentrations
of chromium found in the perched zones are less then those found in the waste
water discharged to the pond. Two factors contributing to this include mixing
with other process waters in the perched zone and the chromium coming out of
solution in the alluvial soil. In addition, as process water entered the
Aquifer from the perched zones or the injection well, the chromium
concentration was greatly diminished due to mixing with Targe volumes of
uncontaminated groundwater from the Snake River Plain Aquifer. The USGS has
monitored the groundwater at TRA since the early 1960’s. Figures 1l and 2,
compiled by the USGS, show chromium concentrations contours for various time
periods in the perched zones. These figures do not show chromium
concentrations above 0.5 mg/L. Figure 3 (Hull, 1989) shows the chromium and
tritium concentrations as a function of time for two aquifer monitoring wells
downgradient from TRA. Well USGS-76 typifies most aquifer wells around TRA
with its chromium concentration +in the 0 to 0.09 mg/L range. Well USGS-65 has
always shown anomalously high chromium concentrations in the 0.2 to 0.8 mg/L
range.
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I11. Disposal Requirements

A. RCRA Requirements

Under RCRA, a material is identified as a hazardous waste if it exhibits
characteristics of hazardous waste (40 CFR 261 Subpart C) or is found on the
1ists of hazardous waste (40 CFR 261 Subpart D). Water beiow TRA is not a
Tisted waste and does not exhibit the characteristics of hazardous waste
(ignitability, corrosivity, reactivity, or toxicity). The toxicity
characteristic however has some general relevance to this discussion because
this characteristic lists contaminants which exist in the waters belaw TRA.
The toxicity characteristic (40 CFR 261.24) revised by 55 FR 11862 [March 29,
1990] gives the method for testing solid waste for its toxic characteristic by
using the TCLP test and analyzing the extractable leachate. When the waste
contains < 0.5 percent filterable solids (such as groundwater), the waste
itself, after filtering, is considered the extract and can be analyzed for its
chemical content. The TCLP Timits for the contaminants covered by this
standard are given in Figure 4. The regulatory level for chromium is 5 mg/L
(5000 pgg/L). As a comparison, the highest concentrations of chromium in any
of the aquifer wells at TRA were found in well USGS-65. These levels, as
stated previously, were still much below the TCLP limit.

Based on the available monitoring data and process knowledge, it can be
concluded that purge and well development water produced at TRA will not be a
RCRA hazardous waste.

B. CERCLA Requirements

Due to the presence of chromium, tritium, and other contaminants, the purge
water will contain CERCLA hazardous substances (40 CFR 302.4) and should be
managed as a radicactive waste because of the tritium.

A technical memorandum was prepared by MSE, Inc., outlining the requirements
governing the transportation, storage, and disposal of material generated
during characterization activities at TRA (Attachment 3). The memorandum

notes that for CERCLA hazardous substances generated under CERCLA authorities,
it may be:

"... permissible to return these materials to other facilities or
areas of contamination which are located on site. Under CERCLA,
on-site is defined as the areal extent of contamination necessary
for implementation of the response action. Facility is defined as
any building, structure, instailation, equipment, pipe or pipeline

. well, pit, pond, lagoon, impoundment, ditch, landfill, storage
container ... or any site or area where a hazardous substance has
been deposited, stored, disposed of, or placed.”

C. LDR Requirements

In addition, the memorandum notes that RCRA hazardous wastes (i.e.,
characteristically hazardous or listed wastes) may be returned to the point of
origin. However Land Disposal Restrictions (LDRs) (40 CFR 268) prohibit the
placing of hazardous waste in a noncontiguous facility for disposal. LDRs are

K4
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appiicable to RCRA hazardous wastes; they can also be considered ARARs under
CERCLA. This ARAR states that a RCRA hazardous waste is also a CERCLA
hazardous substance (40 CFR 302.4). The contaminated well development and
purge water, which based on process knowledge and past characterization data
has been determined not to be a RCRA hazardous waste, would not be covered by
LDR requirements.

IV. Conclusion and Recommendations

Well development and sample purgewater produced from TRA monitoring wells can
be classified as a CERCLA hazardous substance rather than a RCRA hazardous
waste. Since the WWP can be defined as another on-site facility or
contamination area under CERCLA, CERCLA hazardous substances may be returned
to the WWP. Disposing of water to the WWP wouid also comply with EG&G Idaho,
Inc. requirements concerning the disposal of radioactive wastes. Therefore,
it is recommended that well develgopment and sample purge water produced at TRA
during all RCRA and CERCLA characterization activities be disposed directiy to
the WWP as the water is producead.
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RECORD OF COMMENTS REVIEW

TITLE/DESCRIPTION: Draft Post Record of Decision Monitoring Plan
Test Reactor Area Perched Water System, Operable Unit 2-12

REVIEWER: Environmental Protection Agency

10805-668-5706

Item# Sec# Page# Comments

Resolution

General Comments

! The major issues which require resolution for the proposed

‘ monitoring plan for the Perched Water System are: 1) Rational for
well selection for monitoring contaminants, 2) Moaitoring frequency,
3) Constituents which will be monitored, and 4) The Lack of
Specificity provided in the Monitoring Plan and subsequent Technical
Memorandums. These items are addressed in further detail below.

Each item will be discussed in
relation to the comments
provided.

2 Rational for Well Sclection

The rational for selecting only three deep perched wells is not
supported in the monitoring plan. The number of sampling wells
selected for the post Record-of-Decision (ROD) monitoring appears
to be inadequate for the deep Perched Water System (PWS).
According to the post-ROD monitoring objectives (Sections 2.1.1 and
3.2 of the monitoring plan), data collected from three deep PWS wells
will be used to evaluate the effect of discontinued discharge to the
warm waste pond on contaminant-of-concern concentrations in the
deep PWS as well as SRPA. Data from the three selected monitoring
wells will be insufficient to achieve the objective for the following

réasons:




RECORD OF COMMENTS REVIEW Page 2

TITLE/DESCRIPTION: Draft Post Record of Decision Monitoring Plan
Test Reactor Area Perched Water System, Operable Unit 2-12

REVIEWER: Environmental Protection Agency
10805-668-5706
Item# Sec# Page# Comments Resolution -

2 (cont) « Discontinuving discharge to the warm waste pond may The objectives of the post-ROD
significantly affect distribution of contaminant-of-concern Plan and the wells to be
concentrations in the deep PWS and, consequently, the monitored werc agreed upon in
contaminant plume distribution in the Snake River Plain the April 1, 1993 comment

Aquifer (SRPA). Three deep PWS wells may not give enough resotution meeting. Responscs
information to allow evaluation of the effect of the warm waste to the specific comments reflect
pond on the deep PWS and SRPA. these agreements.

» Since monitoring welt PW-8 is as close 1o the cold waste pond, PW-8 is no longer included in
water samples collecied for well PW-8 may not reflect the effects | the monitoring network.
of the warm waste pond due to the volume of water discharged
through the cold waste pond.
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TITLE/DESCRIPTION:  Draft Post Record of Decision Monitoring Plan
Test Reactor Area Perched Water System, Operable Unit 2-12

REVIEWER: Environmental Protection Agency
10805-668-5706
Item# Sec# Page# Comments Resolution
3 This seven SRPA wells identified in the plan for the monitoring As agreed upon in the April 1,

network appear (o support the objectives. Three more wells, however, | 1993 comment resolution

(USGS-58, USGS-79, and TRA-7) are recommended for inclusion in meeting, USGS-58, TRA-07, and

the network for the following reasons: USGS-65 will be the SRPA wells

monitored for the post-ROD

+ USGS-58 is near and directly downgradient from the warm waste | program. Because definition of
pond. If vertical migration of contaminants of concern for the the plume extent or transverse

pond and the PWS to the SRPA is predominant at the Test migration in the SRPA, were not
Reactors Area (TRA) site, groundwater samples from this well objectives of the PWS RI or the
will have the earliest responses that may reflect the effect of post-ROD program, inclusion of

discontinuing discharge of the warm waste pond on the SRPA. well USGS-79 is not warranted.
This well was also constructed in the upper portion of the
SRPA.

+ USGS-79 is near the western boundary of the deep PWS and
cross-gradient in the SRPA 10 the potential contamination
sources (ponds ad disposal well). Monitoring this well will
provide information 10 evaluate the plume extent and the
transverse migration of contaminants within the SRPA.

+ TRA-7 was constructed in the upper portion of the SRPA, at an
interval similar to that of well USGS-65. This well will provide
additional information such as: 1) the transverse extent of the
plume of contaminants of concern in the SRPA, and 2)
additional data if a satisfactory correlation between the data
collected in USGS-65 and TRA-6 cannot be obtained. Two
selected wells, USGS-65 and TRA-6, actually were screened in
two different vertical intervals in the SRPA. Therefore, the
rclationship between water quality data obtained from these two
wells may not be easily established.
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TITLE/DESCRIPTION: Draft Post Record of Decision Monitoring Plan
Test Reactor Area Perched Water System, Operable Unit 2-12

REVIEWER: Environmental Protection Agency
10805-668-5706
Item# Sec# Page# Comments Resolution
4 Moritoring Frequency As explained in the specific
- comments, the application of

The monitoring frequency (twice yearly) was based on an autocorrelation 10 establish
autocorrelation analysis of historical data obtained from some of the monitoring frequency is an
selected monitoring wells. The concept of determining sampling acceptable technical approach;

frequency to avoid redundancy and the applicability of autocorrelation | however, the monitoring -
analysis 1o the data are questionable and should be further evaluated. | frequency agreed upon in the

Generally, the discussion of monitoring frequency (Section 3.2.2) is April 1, 1993 comment
invalid (sce specific comments) and the frequency of the monitoring resolution meeting will be
program should be reevaluated to meet the stated objectives. incorporated into the post-ROD

Monitoring Plan.
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TITLE/DESCRIPTION: Draft Post Record of Decision Monitoring Plan
Test Reactor Area Perched Water System, Operable Unit 2-12

Page 5

REVIEWER: Environmental Protection Agency
10805-668-5706
Item# Sec# Page# Comments Resolution
5 Monitoring Contaminanis A summary of the contaminants

The discussion of the determination of contaminants/
constituents which will be analyzed for in this monitoring plan should
be expanded to include the following:

» A discussion should be included defining, "contaminants of
concern®, results of the Remedial Investigation and tables
summarizing past analytical results. Rational for eliminating
other contaminants in the perched water from the monitoring
activity should be included.

« Diesel fuel was encountered during installation of well PW-13.
Volatile organic compounds (VOC) and semi-VOCs should be
considered for monitoring in this well 10 verify the fuel
contamination at this location and to confirm whether the fuel
contamination is of concern.

+ Nitrate had been detected in one of the SRPA monitoring wells
at a concentration over maximum contaminant levels (MCL)
during the RI for the PWS. Nitrate concentration monitoring
should be included in the monitoring plan.

of concern identification process
and rationale was detailed in the
PWS RI Report and summarized
in the ROD and thus
incorporated by reference in the
Monitoring Plan. As agreed
upon in the April 1, 1993
comment resolution meeting,
monitoring of hydrocarbons in
well PW-13 and nitrate in the
SRPA will not be conducted in
support of the post-ROD
program.
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6 Lack of Specificity As agreed upon in the April 1,

The sampling equipment, especially the sampling pumps and field
parameter monitoring instrument, should be described in detail. The
sampling pump (HYDROSTAR) used during the remedial
investigation of the PWS was identified as a contributor of chromium
contamination to the sample. The new portable Bennette pump '
should be checked and cleared of similar cross-contamination

1993 comment resolution
meeting, the level of detail
provided in the post-ROD
Monitoring Plan and the
Standard Operating Procedures
appended to the Plan is
adequate. Additional

statistical procedures used in this document and proposed for future
data evaluation. The comparability and use of existing data should be
addressed dbefore establishing tolerance limits and trends as detection
limits and quality assurance procedures can have a significant impact
on the establishment of these "acceptability” limits. Equations used to
generate tolerance limits, regression equation, and results of the
autocorrelation should be provided. Statistical procedures proposed
for analyzing future data shouid also be included.

problems. information will be provid
upon request. :
7 Additional detail needs to be included for the data evaluation and As provided in the responses 10

the Specific Comments, more
detail with regards to data
assessment (i.c., trend analysis,
regression analysis, and tolerance
interval calculation) have been
added to the text of the
Monitoring Plan. Because of the
elimination of the use of
autocorrelation to support the
determination of monitoring
frequency, such discussions in the
text have been eliminated.
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8 More specific outline for data reporting should be included. The Data reporting will be
technical memoranda should include a complete data presentation and | incorporated in the Monitoring
results evaluation. The extent of the deep PWS and spatial Plan as agreed in the April I,
distribution of plumes of contaminants of concern in the deep PWS 1993 comment resolution
and SRPA should be illustrated. New and existing data should be meeting. Deiails are provided in
compared, and the report should discuss results and present responses to the specific
conclusions. The historical data base should be compiled after each comments.
sampling event, including water level and analytical data.
Specific Comments
1 2.1.2 2-4, last This section should include additional historical information As agreed upon in the April 1,
paragraph concerning USGS data, existing site data and remedial investigation 1993 comment resolution

data. This information should include specifically: data, well,
contaminants analyzed for, frequency of sampling, analytical resuits
and method detection limits. In addition, determination of
contaminants of concern should be explained.

meeting, the data and
information requested is
provided in detail in the PWS Rl
Report which is incorporated
into the post-ROD Monitoring
Plan by reference. Reproducing
this information in the post-
ROD Monitoring Plan is not
required.
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2 2131 2-7 The rational for selection of monthly monitoring for one year should As agreed upon in the April 1,

be included. 1993 comment resolution
meeting, monitoring the effect of
discontinued discharge o the
warm waste pond on PWS water
elevation is not an objective of
post-ROD monitoring. As a
result, monthly water level
measurements of the PWS will
not be conducted.

3 2.1.3.2 2-7 last Nitrate should be included as a contaminant of concern that will be As agreed upon in the April |1,
paragraph sampled for during the post-ROD monitoring. These data will help 1993 comment resolution

to confirm that the source of nitrate was the sanitary waste pond. meeting, the constituents to be

This section and Section 3.1 should aiso specify whether the same list | monitored are the contaminants

of contaminants of concern is applicable for both the deep PWS and of concern identified in the PWS

the SRPA. RI and presented in the ROD.
Nitrate will not be added 1o the
list of constituents 10 be
monitored.
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4 23.14 2-15 It is not clear what the purpose of this section is, statements such as, | The post-ROD monitoring plan
paragraph 1 | "completeness for the monitoring program will be assessed by was formatted as a Sampling and
and 2 comparing the number of samples collected to the number of samples | Analysis Plan per EPA guidance
planned®, and "90% of the samples requested in this document must for conducting R1/FSs and

be collected”, should be clarified. EG&G Idaho’s Procedures for
developing monitoring and test
plans (Program Directive 5.2).
The format includes both a
Quality Assurance Project Plan
and a Field Sampling Plan.
Developing a quantitative goal
for completeness is consistent
with this format. EPA guidance
was used for developing data
quality objectives (Data Quality
Obijectives for Remedial
Response Activities, EPA 1987).
The discussion has been
expanded for clarification.

5 2.3.1.5 2-16 Evaluation of the existing data with respect to the bullets listed should | Comparability of the existing

be completed before establishing trends and tolerance limits. These data (i.e., the data which was
items should, however, be evaluated also as data is collected for * | used to conduct the PWS R!)
comparability. was established during the RI.
The methods proposed in the
post-ROD Monitoring Plan were
selected to achieve comparability,
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6 81 2-18, first This section should be more specific than “standard equations and The data reduction procedures

paragraph statisticatly acceptable procedures. Equations for computing presented in this section are
summary statistics, standard errors, confidence limits, and model general in pature. Reference 10
validation should be provided. Hypotheses need to be identified and Section 2.12, Data Assessment,
tests of these hypothesis should be included. Details on how new data | has been added 1o direct the
will be evaluated statistically, how nondetects and laboratory qualifiers | reader to the detailed data
will be addressed should also be included. analysis description.

7 2123 2-23 Details concerning the use of data from locations with one sample As suggested, text has been
should be included. Statistical methods, number of samples before added to clarify treatment and
statistical analysis is completed and specific data use should be use of data with fewer than five
outlined. data points. Additionally, text

and equations which describe the
Derails concerning use of new data to revise trend and tolerance limits | techniques for incorporation of
should be included. new data in trend and tolerance
limit calculations has been
added.

8 2.12.1 2-31, The statement, "a change in the concentration trend, other than those | By assessing actual (observed)
second anticipated by the computer model will require verification,” will change in concentration trends
paragraph require quantifying model predictions. qualitatively against the expected -

(modeled) trends, an assessment
of the accuracy of the model
predictions can be made.
Quantifying model predictions is
not required to conduct the
assessment and is not necessary
to meet the objectives of the
Plan.
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2.12.1

2-31,
second
paragraph
2.31,
second

It is not clear what is meant by, "if the reanalysis indicates the high
excursion is an accurate result, the new trend will be verified.”

The complete sentence, as
provided in the Plan, states "if
the reanalysis indicates the high
excursion is an accurate result,
the new trend will be verified
pending the results from the next
scheduled round of sampling and
analysis.” As agreed upon in the
April 1, 1993 comment
resolution meeting, the need for
verification of excursions (i.e.,
resampling) will be evaluated on
a case-by-case basis. Text has
been added to the plan for
clarification.

10

2.13

2-32

It should be clarified that corrective action subject to EG&G approval
refers to in-field corrective actions.

The corrective action section will
be amended to state that the
EG&G Idaho PMs have the
approval 10 impiement field
changes. The statement
"Corrective action may be
initiated by any individual on the
project, subject to approval by
the EG&G Idaho PM" has been
modified 1o read "Ficld
corrective action may be initiated
by any individual on the project.”
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11 2-33 Technical memorandum reporting requiremenis should include A statement that deviations from
deviations from monitoring plan and data evaluation and procedures. the Monitoring Plan will be
It is not clear how long after sample collection data are reported and | included in the Technical
evaluated. Memorandum has been added to
the text. The specific data
reporting requirements as agreed
in the April 1, 1993 comment
resolution meeting have also
been delineated in the text.
12 2.14 2-33 It is not clear what evaluation of deep PWS concentrations will Evaluation of the deep PWS is
consist of. specifically discussed in Section
2.12.2.
13 3.21 3-2, second | The second sentence of this paragraph states that four deep PWS The text has been corrected 10
paragraph wells were selected for inclusion in the monitoring network. state that six deep PWS wells
However, only three wells (PW-8, PW-9 and PW-11) were described in | were selected for inclusion in the
the following text and in Table 6. monitoring network. The six
wells (PW-11, PW-12, USGS-53,
USGS-54, USGS-55, and USGS-
56) were agreed upon in the
April 1, 1993 comment
resolution meeting.




RECORD OF COMMENTS REVIEW Page 13

TITLE/DESCRIPTION: Draft Post Record of Decision Monitoring Plan
Test Reactor Area Perched Water System, Operable Unit 2-12
REVIEWER: Environmental Protection Agency
10805-668-5706
Item# Sec# Page# Comments Resolution
14 321 3-2, fourth | TRA-6 and USGS-65 were both selected for groundwater monitoring | As agreed upon in the April 1,
paragraph in the SRPA 10 establish the correlation between these two wells. 1993 comment resolution

However, monitoring of USGS-65 should be continued because: (1)
the two wells were not screened in the same interval (TRA-6, 528-558
Feet; USGS-65, 456-493 feet) even though these two wells were both
installed in the upper portion of the SRPA; (2) continuous
monitoring of USGS-65 was used as a calibration well in the
contaminant transport modeling for the deep PWS remedial
investigation; future data obtained from this well will best verify the
modeled contaminant-of-concern trends; and (4) correlation of the
two data sets based on four sampling rounds may be false

because of differences in well construction, sampling equipment, and
sampling procedures. Establishing true correlation between these two
wells will require verification that may go beyond a simple comparison
of four data points. Monitoring data supporting the conclusion that
information from these two wells is correlated should be provided.

meeting, three SRPA wells will
be monitored in support of the
plan: TRA-07, USGS-58, and
USGS-65. Samples from
upgradient SRPA wells TRA-03
and TRA-04 are obtained in
support of other INEL programs.
These data will be incorporated
in the data reports as defined in
section 2.14 of the plan.
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15 3.22 3-8 and The monitoring frequency determined from the autocorrelation The autocorrelation analysis is

39

analysis cannot be justified. This section of the monitoring plan
should be revaluated and modified.

The application of autocorrelation analysis (o the TRA historical data
to determine “sampling redundancy” is inappropriate. Autocorrelation
analysis is generally used to determine sample spacing of time
intervals for random sampling to avoid redundancy. This analysis is
applicable if the random process or sampling results do not have long-
term trends, cycles or show sudden variability. In other words, the
mean, variance, and serial correlation for any time lag wilt be constant
as the series of events or sampling results accumulate over time. In
practice, a minimum sampling size (n) of 50 is required to accurately
estimate the autocorrelation function with the maximum of lags equal
to n/4 (Gilbert 1987).

Concentrations of contaminants of concern in the deep PWS and
SRPA at the TRA site do not result from a random process. Trends
were identified from historical data for some contaminants such as
tritium and chromium, while trends for other contaminants were
predicted by groundwater modeling. In addition, noise (or errors) in
some sampling results may be substantial because the monitoring
results reflect

accuracies and precision of groundwater purging and sampling
procedures, sample collection, storage, and shipment procedures, and
lab

technically sound for selecting
ground water sampling frequency
for the post-ROD program.
However, as agreed upon in the
Aprit 1, 1993 comment
resolution meeting, the frequency
of deep PWS monitoring will be
quarterly for a minimum of one
year. After onc year the
frequency of sampling will be re-
evaluated and modified, if
necessary. Sampling frequency
of the SRPA wells will be
biannual.
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16 34 3-9 through | The sampling equipment and field parameter measuring instrument to | As agreed upon in the April 1,
316 be used in the post-ROD monitoring program should be specified to 1993 comment resolution
allow proper evaluation. The descriptions of equipment should meeting, the level of detail
include the manufacturer and specifications, as well as field setup and | provided in the post-ROD Plan
calibration procedures. and the Standard Operating
Procedures appended to the Plan
are adequate. Additional
information will be provided
upon request.
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General Comments

1 2.1.1 2-1 The Draft Monitoring Plan does present
objectives for the post-ROD monitoring activities
(see page 2-1, Section 2.1.1). However, these
objectives need to be reevaluated to facilitate
development of more specific criteria. Also, the
three agencies need to agree on a specific plan
that meets the goals and objectives of post-ROD
monitoring activities. Therefore, IDHW requests
that the three agencies meet early during DOE’s
next comment resolution period 1o develop at a
minimum the criteria for the Monitoring Plan:

+ The selection of monitoring wells to evaluate
changes in both groundwater levels and
contaminant needs.

» The selection of appropriale contaminants of
concern and other key parameters.

As agreed upon in the April 1, 1993
comment resolution meeting, the objectives
have been limited to a) verifying
contaminant concentration trends in the
SRPA predicted by the computer modcl;
and b} evaluating the effect that
discontinued discharge to the warm waste
pond has on contaminant concentration in
the SRPA and the deep PWS.

Other elements of the comment will be
addressed in the specific comments section.
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Commeats
« Sampling and analysis frequency.
« Reporting format and specific deliverables.

» Specific criteria for key decision points during
the monitoring process.

» Specific criteria that would indicate
completion of the monitoring activities.

Resolution

IDHW proposes that the following items be
considered in developing the criteria and
objectives of the post-ROD monitoring activities.
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A) As a result of the subject monitoring plan,

previous reviews of the Remedial
Investigation Report for the TRA Perched
Water System, and published data on the
TRA Perched Water System, IDHW has
raised concerns relaied to the complexity of
the deep perched water system and the
variety of existing wells with varied screen
intervals used to monitor this complex
system.

IDHW has interpreted that the deep perched
walter system consists of a shallow,
intermediate, and deep zone (see Figure 1,
attached). Existing wells are screened o
evaluate various portions of this perched
water system.

Therefore, in order to monitor the vertical
trends of contaminant levels, possible
combinations of paired wells (i.e., close
proximity wells screened in various zones of
the perched water system) can be identified.

A) The objectives for the post-ROD
monitoring program were agreed upon in
the Aprit 1, 1993 comment resolution
meeting. The Monitoring Plan has been
modified accordingly.
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B)

Commcnis

A review of historic concentrations of
contaminants such as tritium, strontium-90,
and chromium revecal areas of relatively
higher contamination in the perched water
system both vertically and aerially.

We suggest that for the monitoring of
contaminant trends, consideration should be
given o choosing wells with the higher
contaminant levels and wells closest Lo the
sources of contamination and hydrogeologic
toading arcas.

Resolution

B) As agreed upon in the April 1, 1993
comment resolution meeting, the wells to be
monitored in the deep PWS are: USGS-53,
USGS-54, USGS-55, USGS-56, PW-11, and
PW-12. The SRPA wells to be monitored
are: TRA-07, USGS-65, and USGS-58
supplemented by TRA-03 an TRA-04 data
as needed.

)

Criteria for selecting wells 10 monitor the
¢levation changes o the perched water
system should consider the importance and
impact of screened or open intervals of
existing wells. If wells are chosen that are
completed through the main perching layer,
then the reconstruction of these wells (i.e.,
cemented back to the top of the perching
layer) should be considered.

As agreed in the April 1, 1993 comment
resolution meeting, monitoring of water
level elevations as a Monitoring Plan
objective has been eliminated.

D) The frequency of monthly water level

measurcments seems appropriate. However,
IDHW recommends that the data be
evaluated after the first year to determine
whether or not the frequency is appropriate
and to recommend any modifications to the
frequency.

As agreed in the April 1, 1993 comment
resolution meeting, monitoring of water
level elevations as a Monitoring Plan
objective has been eliminated,
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Resolution

E) A formal nceds to be developed to determine
specific deliverables. For example, how will
waler elevations be presented for the perched
water system. Also, key decision points and
how all of the agencies fit into the review
process needs identification.

The format for data reporting and key
decision points were agreed upon in the
April 1, 1993 comment resolution meeting,
The post-ROD Monitoring Plun has been
modified to delineate these requirements.

F) IDHW recommends considering the initiation
of quarterly sampling and analysis for all
wells that are considered for the monitoring
activity as several new wells (i.e., wells
installed for the recent characterization
elfort) have very limited historical sampling
dala. This data needs to be evaluated after
the first year data collection to determine
whether or not the frequency is approprizate.

As expressed in the comment and agreed
upon in the April 1, 1993 comment
resolution meeting, the monitoring
frequency will be quarterly for the first ycar
for perched wells only (i.c., USGS -53, -54, -
55, -56, PW-11,12). Evaluation of the
monitoring frequency for ali wells will be
conducted afier one year.

Specific Comments

1 2-1,12 IDHW recommends that this paragraph be
rewritten to reflect that data collected under this
plan has many more implications that supporting
just a 3-year review. We believe that this be
revised 1o include the specific goals of the plan
that will be better defined during the tri-agency
meetings 1o resolve comments during the week of
March 29, 1993 (see IDHW cover letter for
transmitting comments).

As agreed upon in the April 1, 1993
comment resolution meeting, the objectives
of the post-ROD monitoring program are
limited in scope 10 the objectives stated in
the ROD and reiterated in the post-ROD
Monitoring Plan.
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2 2.1.3.1 2-7 The proposed water level measurcment program | As agreed in the April 1, 1993 comment
includes wells that are dry (e.g., 64, 75, 80) resolution meeting, monitoring of water
because they are completed through the main level elevations as a Monitoring Plan
perching interbed. 1IDHW suggests that if these objective has been eliminated.
are considered critical wells to the proposed
network that these wells should be reconstructed
(cemented back to the top of the perching layer)
so that they are providing the intended dalta,

We also agree that water levels in wells chosen
for monitoring the deep perched water system be
monitored monthly, however, we recommend
that the walter level data be evaluated at the end
of the first year of data collection in order 10
determine the future sampling frequency.

3 2132 2-7 IDHW has concerns that the criteria for As agreed upon in the April 1, 1993
selection of wells for groundwater sampling and comment resolution meeting, the wells to be
analysis in support of the Record of Decision monitored in the decp PWS are: USGS-53,
goals has not been agreed (o by the tri-agencies USGS-54, USGS-55, USGS-56, PW-11, and
(sce Gencral Comment #s 1 & 2). IDHW PW-12. The SRPA wells to be monitored
recommends that the criteria be evaluated and are: TRA-07, USGS-65, and USGS-58
defined in an upcoming tri-agency meeting supplemented by TRA-03 an TRA-04 data
during DOE’s next comment resolution period. as needed.
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Comments

Resolution

2-19 and 2-20

In Tables 3, 4, and 5, it is not clear what the
detection limits for radioactive species represent.
Are these detection limits defined as an activity
level based on counting statistics (e.g., 4.66s, with
the random error based on a predetermined
count time), or are they interpreted from
uncertainty values provided with analyticat results
(e.g., detection assumed where measured value is
3s)?

The detection limits and supporting
methodologies are included in Appendix C
of the post-ROD Monitoring Plan.

283

221,14

The plan needs to specify how ofien the data will
be entered into ERIS.

The text has been modified as suggested.

2.12.1

2.23

The trending results for PW-8, TRA-03, TRA-04,
and TRA disposal (as presented in Figures 8, 10,
11, 12) arc not useful because for these plots
most of the values are at the detection limit of 5
or 10 g/l Thus, the zeros plotted are actually
less than the detection limits.

Also, the trending shown for TRA-03 and TRA-
04 tritium is also misleading. For the figures
(17, 18), the count is plotted without the
associated analytical error, Error for tritium
values reported by the USGS has been generally
* 300 pCi/L. (or .3 pCi/mL). Therefore, this
data docs not appear to be correctly used.
Piease reevaluated these figures accordingly.

As agreed upon in the April 1, 1993
comment resolution meeting, onc-half the
detection limit will be used in the tolerance
interval calculations.

The uncertainty value reported with
radiological results is routinely used to
determine if the result is statistically
positive. The uncertainty value is not
intended to represent a concentration range
to be used during calculations or data
interpretations.
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23,12

The half-lives for Co-60 and Sr-90 have been
incorrectly stated in this paragraph. Sr-90 half-
life is about 29 years, not 12 years. Co-60 half-
life is about 5.2 years, not 29 years. Have the
incorrect values been used in determinations of
expected change scenarios?  If so, what impact
does using the correct values have on expected
change scenarios?

The half-lives were incorrectly transcribed in
the text of the Monitoring Plan. The text
has been modified. :

8 2123

As stated previously in IDHW Specific Comment
#2, in order 1o evaluate the changes to the areal
extent of the perched water system, wells
completed through the main perching zone
should be reconstructed (cemented back to the
top of the perching layer).

Also, in the deep perched water zone (sec
previous IDHW General Comment #2), where
two sedimentary layers are separated by basalt,
Wells penetrating through the upper scdimentary
layer should not be treated as if they are in the
same water body as wells complieted above the
upper sedimentary layer. Wells which penetrate
through the upper sedimentary layer at the
margins of the perched water body(ies) may
fluctuate between conditions of (a) hydraulic
continuity with the watcr above the upper
sedimentary layer, and (b) a separate water table
between the two sedimentary layers.

Further delineation of the areal extent of
the perched zone is not required to meet the
objectives agreed upon in the April 1, 1993
comment resolution meeting.
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9 214 2-33 IDHW recommends that the Monitoring Plan The Monitoring Plan has been modified to
contain an annotated Table of Contents for reflect the data reporting requirements as
covering the reports (o be submitted 10 IDHW agreed upon in the April 1, 1993 comment
and EPA for review. IDHW rccommends that resolution meeting,
the Table of Contents be developed and finalized
during our next meeting early in DOE’s
comment resolution period.
10 321 3.2 As discussed previously (see IDHW General The goals and objectives for monitoring

Comment #s 1 & 2), the criteria that the three
agencies agree meets the ROD goals for
monitoring needs to be determined.

In paragraph four it is suggested that both wells
TRA-06 and USGS-65 are screened in the upper
portions of the SRPA. However, it needs 1o be
pointed out that these two wells are not
completed in the same zone of the aquifer (i.e.,
USGS-65 is screened from 465-493 1 and
TRA-06 is screened from 528-558 ft.), nor do
these wells exhibit the same levels for
contaminants of concern (ie., for RI sampling
1991, USGS-65 samples returned 179 and 186
ng/L. Cr, while TRA-06 was non detect, and
USGS-65 showed 61,000 pCi/L tritium, while
TRA-06 was non detect). Please reevaluate
whether or not it would be appropriate to
suggest dropping USGS-65 based on results of
TRA-06,

were stated in the ROD and agreed upon in
the April 1, comment resolution mecting,

As agreed upon in the April 1, 1993
comment resolution meeting, the SRPA
wells included in the program arc TRA-07,
USGS-65, and USGS-58. The data sct will
be supplemented, as necessary, with results
from wells TRA-03 and TRA-04.
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11 3-3 10 3-7, Table Please cxplain the interpretation of the heading The footnote has been modified 10 clarify
6 "Cased/Open” with 1he footnote "a.” reading "Cased/Open” on the table. The cased

"Cascd or open in hydrologic unit being
monitored.” What does it mcan that a well is
cased or open in the hydrologic unit of concern?
If it is cased in the unit of concern, how could
that well be used to monitor this unit?

General statements concerning each well:

« TRA-06 This well is not included in the
USGS monitoring network.

» TRA-08 This well is not included in the
USGS monitoring network.

« USGS-65 TRA-06 and USGS-65 do not
sample the same region of the
aquifer (see IDHW Specific
Comment 10), therefore, it is
highly unlikely trends in TRA-06
could replace the 30 years of
samples collected from
USGS-65.

interval identified refers Lo the screencd
interval; the open interval indicates there is
no well screen.

As agreed in the April 1 comment
resolution meeting, TRA-06 and TRA-08
have been eliminated from monitoring
network

Agreed




