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ABSTRACT

The Quarry Residuals Operable Unit (QROU) is one of four operable units comprising
the Weldon Spring Site Remedial Action Project. The Record of Decision for the QROU
outlices additional studies, which include the installation and operation of a pilot-scale
interceptor trench and further definition of the hydrogeological and geochemical constraints on
uranium migration in the fine-grained alluvium porth of the Femme Osage Slough. This
sampling plan describes the sampling of the discharge water from the interceptor trench and
groundwater quality sampling and static water level measurements of nearby monitoring wells.
These data will be utilized to assess the performance of the interceptor trench system and will be
compazred 1o the predictive mode] for the removal of uranium from the shallow aguifer.

DOEFOR/21548-843, Rey, 2 i
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SUMMARY OF CHANGES

Revision 2 of the Sampling Plan for the QROU Interceptor Tremch Field Study
incorporates the following changes:

+ Inclusion of periodic estimations of the mass of uranium in groundwater in the area of
itmpact.

# Deletion of Sample Port IT-3403 (north valve vault) from sampling schedule.

= Modifications in analyses for geochemical parameters and frequencies for sampling.

DHOE/ORY21 548-843, Rev. 2 iii
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1. INTRODUCTION

The Record of Decision for Remedial Action for the Quarry Residuals Operable Unit
(ROD) (Ref. 1) outlines field studies to be conducied 1o verify predictive models presented in the
Feasibility Study (Ref. 2) relating to groundwater remediation. The determination to perform
additional field tests was made given the presence of significant levels of uranium in quarry
groundwater north of the slough, which is in ¢lose proximity to the St. Charles County wel field,
and the reliance on natural systems to limit potential exposure, An evaluation to determine the
effectiveness of uranium removal from the groundwater will be continued into the post-ROD
- phase of the operable unit. Field data will be collected dwing a field study using an interceptor.
trench for the extraction of groundwater. The trench will be sufficiently large to intercept
groundwater from a representative cross section of alluvial material and optimally located to
extract groundwater in areas with high vranium contamination.

1.1 Purpose

The purpose of this sampling plan is to obtain data that can be used to monitor and
evaluate the performance of the trench. Performance will be based on:

¢ The mass of uranium removed from the area of groundwater impact north of the
Femme Osage Slough.

¢ The initial mass of uraninm present in the area of groundwater impact north of the
Femme Osage Slough prior to performance of the full study.

* The changes in uranium concentrations within the area of impact due to withdrawal
of impacted groundwater.

¢ The changes in nitroaromatic compound concentrations within the area of impact due
{0 withdrawal of impacted groundwater,

o The changes in geochemical conditions within the area of impact due to sustained
groundwater withdrawal.

¢ The hydraulic capture zong of the interceptor trench in the shallow aquifer.
1.2 Objectivey

The objective of the field study is to confimm the predictive model (Ref. 2) for uranium
removal from the shallew aquifer using actual field data. Groundwater modeling using
analytical methods indicated that an interceptor trench had the potential to reduce the mass of
uranium in groundwater north of the slough by only 8% to 10% over a 2-year operating period
(Ref. 2).

DOE/ORIZ154B-343, Ray, 2 1
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1.3 Scope
The scope of this plan includes:

¢ Sampling to estimate the mass of uranivm present in the area of groundwater impact
north of the slough.

» Sampling of the interceptor trench and nearby monitoring ‘wells to assess the
performance of the interceptor trench system.

1.4 Authorizing Document

The authorizing document for this sampling plan is the Record of Decision for Remedial
Action for the Quarry Residuals Operable Unit.

DOEMR21548-843, Rev, 2 2
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2, DATA QUALITY OBJECTIVES

Dhaing the development of the Feasibility Study for Remedial Action for the Ouarry
Residuals Operable Unit (Ref. 2) remedial alternatives which could reduce the amount of
uranium in groundwater that could potentially migrate to the St. Charles county well field were
evaluated. The objective of the Feasibifity Study was to identify any alternative that provided a
feasible option for significantly removing or reducing uranium concentrations in the groundwater
north of the slough by means of standard engineering approaches. A broad range of in situ and
ex situ technologies was considered. From these technologies, three alternatives (Table 2-1)
were outlined in the Feasibility Study that met the criteria of effectiveness, implementability, and
cost, as defined in 4Q CFR 300.

Table 2-1 Summary of Preliminary Attematives for the QROU

Remedial Alternative __ Description
Aftemnative 1: No Action AHemative Under this altemative, ne further actlon would be taken.
Thisz alternative is intended to provide a baseling for
comparson with other altematives being evaluvated, as
_ required by CERCLA,
Alternative  2: Monitoring with Mo Active | This akemative would invalve routing sampling and analysis | -
Remediation i monttor for confinued contaminant reduclion.
Contaminant concentrations are expected to decraase dus
_ o saurce removal, natural attenuation, and dilution.
Alternalive 8; Groundwater Removal at Selected | This alternative would involve the removal of groundwater
Areas, On-5ite Treatment whers contaminant concentraions are relatively  high.
Grourcdwaster removal would be perdformed using an
interesptor trench and the waler treated prior fo discharge.

Projections based on the fate and transport modet for uranium in the quarry area
groundwater indicate that the potential for adverse impact to the well field is minimal (Ref 3}
Also, evaluations in the Feasibility Study indicate that all alternatives, including those with
active components, would achieve only a very small and slow reduction in the concentrations af
uratium in groundwater at high costs without attaining increased protection.

In recognizing the inherent uncertainties in these types of models and the importance of
providing as much additional protection to the well field as possible, the performance of
additional field studies was specified in the Record of Decision (Ref. 1). This field test,
consisting of the operation of a small-scale interceptor trench (similar to Alternative 6), will be
conducted to verify predictive models that were presented in the Feasibility Study relating to
groundwater remediation,

DOEMOR21545-843, Rey. 2 3
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2.1 State the Problem

The performance of 2 groundwater extraction system (interceptor trench} for rcmcdiarting
uranium-contaminated groundwater was predicted using optimistic assumptions and limited-field
data. The objective of this field study is to collect data to confirm the predictive model.

2.2 Identify the Decision

This field study will determine:

The total mass of uranium removed from the area of groundwater impact though the
operation of the interceptor trench,

The mass of uranium extracted over time by the trench.
The hydraulic capture zone of the interceptor trench.

The effects of groundwater extraction on the uranium distribution in the area of
impact.

The effects of groundwater extraction on groundwater flow in the area north of the

slough.

The effects of groundwater extraction on the oxidation potential of the aquifer in the
area north of the slough.

2.3 Inputs to the Decision

Inputs into the decizion include;

Analytical results for uranium and nitroaromatic compounds from samples obtained
from the interceptor trench.

Volumes of groundwater extracted from the interceptor trench.

“Groundwater level data from nearby monitoring wells,

Analytical results for uranium and nitroaromatic compounds, as well as geochemical
parameters, from nearby monitoring wells,

DOEACR/21548-843, Ray. 2 4
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2.4 Define the Study Area B oundaries

This field study encompasses the area of groundwater impact north of the Femme Osage
Slough (Figure 2-1). Sampling wiil be limited to discharge from the interceptor trench and the
monitoring wells outlined in this plan. Sampling will be performed over the operational period
of the trench, which could be up to 2 years.

2.5 Develop the Decision Rule

Further evaluation regarding treattent of groundwater in the area will not be necessary if
the field data indicate that the performance of the trench is less effective or within the predicted
performance goals (10% of the mass of wranium removed within the area of influence of the
trench within a 2-year testing period) (Figure 2-2). If the field data indicate that the performance
of the trench exceeds the specified goals, the effectiveness or benefit of continued groundwater
extraction will be evaluated (Ref, 3).

2.6 Optimize the Design
Data ¢ollection will be optimized by:

+ Using samples from the trench discharge o determine the mass of uranium extracted
by the interceptor trench.

» Utilizing existing groundwater monitoring wells for the measurement of static water
levels and groundwater quality data in the vicinity of the trench, in order to minimize
the number of additional monitoring wells necessary for this study.

DOE/OR/21548-243, Rav, 2 5
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3. MONITORING WELL INSTALLATION

This section will focus on the drilling and monitoring well installation activities to be
performed to support this ficld study.

3.1 Monitoring Well Locations

A total of six new monitoring wells is proposed for this ficld study to supplement the
existing monitoring wells in close proximity to the interceptor trench (Figure 3-1), Monitoring
- wells will be installed in two fines perpendicular to the interceptor trench to obtain data across
the study area. The locations of the lines were selected to obtain data from the differing aquifer
materials (coarser grained and finer grained) that the trench intersects and to assess the influence
of groundwater extraction on uranium removal and groundwater flow in these different material
types. The wells will be screened at intervals to simulate the same thickness of the aquifer that
the interceptor trench will have influence (Figures 3-2 and 3-3). A summary of the coordinates
and estimated well depths and screened intervals is provided in Table 3-1. Final well placement
wili be determined in the field, based on actual field conditions.

Table 3-1 Summary of Proposed Monltoring Wells

LOCATION NORTHING m_ TING ESﬂMATEI:I_ﬂEﬁTH ] '
oW 1028320 748000 25
oWz 1026240 748040 25
oW3 1028180 748060 20
oWvWd 1028425 748220 25
OW5 1025350 7482580 20
OWe 1028300 748280 20
3.2 Drilling Activities

Drilling activities will be performed as specified in the task description for Work Package 487A,
Well Instailation and Abandonment (Task 6). The boreholes will be advanced to the depths
specified in Table 3-1. The unconsolidated materials and bedrock will be continuously sampled
for descriptive and correlative purposes.

3.3 Geologic Descriptions

The alluvial materials and bedrock will be logged in accordance witk Procedure ES&H-4.4.7,
Soil, Rock Core, and Rock Chip Borehole Logging. During description of the materials,
emphasis will be placed on identifying the presence of organic, iron or manganese
oxides/hydroxides, sand lenses, staining, zones of core loss, or fractures.

DOE/DR/21548-843, Rey, 2 B
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3.4 Monitering Well Installa tion

The new monitoring wells will be constructed of 2.in. diameter Schedule 40 PV
materials. Wells should be constructed as outlined in Table 3-2; however, the field geologist will
determine final screen placement at the time of installation based on hydrogeologic
considerations, such as fracture density, depth to water, etc. Wells will be installed as specified
in the task description and in accordance with the Missouri Well Drillers’ Law (10 CSR 23),

Table 3-2 New Monitoring Well Construction Specifics

Total Depth Soll Driliing | Rock Coring | Screen Length Filter Pack intarval 1
Location it {linear i) (linear 1) ift) ift bgs
OW1 25 15 10 10 8-25
OWZ 25 25 [ 15 5-25
owWa 20 20 0 10 520
oWd 35 10 15 10 8-20
OWs 20 20 0 15 5-20
OWe 2D 20 0 10 5_30

bgs — below ground surface

3.5 Monitoring Well Develo pment

Each well will be developed to promote the flow of water into the monitoring well,
Development will procesd afier a period of at least 24 hours from grout placement,
Development will consist of surging water into and out of the formation and removing sediment
from the well casing. Development will be performed until the produced water is clear and the
PH stabilizes. Adequate development will be determined in the field by the Project Management
Contractor (PMCY} ficld geologist,

3.6 Radiological Scanning o f Soil Borings

During drilling activities, the soils and rock core will be scanned using a Ludlum 44-9
Geiger-Mueller Detector for the detection of beta and gamma emitters, namely uranium, in
accordance with Procedure ES&H 2.4.1, Calibration and Use of Portable Radiological Survey
Instruments. Any soil portion of the boring that registers counts per minute {cpm) two times
greater than the maximum CPM established at a background location will be submitted to the
site radiological laboratory for U-238 analysis, Analysis will be performed to identify the
disposition of materials during this drilling.

DOEMQRP1548-843, Fey. 2 12
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Elevated levels of U-238 greater than background are present in discrete subsurface
locations, typically above the bedrock surface. Levels greater than 120 pCi/g have not been
identified and therefore, are not expected 1o occur in this area. This conclusion is based on
characterization data presented in the Remedial Investigation (Ref. 4) and post-remedial action
data obtained in support of remediation of Vicinity Property ¢ (Ref. 5). Surface soils exceeding
30 pCi/g were removed during remediation of this area, as outlined in the Record of Decision for
Remedial Action af the Chemical Plant Area of the Weldon Spring Site (Ref. 6).

3.7 Investigation Derived W astes

All waste streams generated during this activity will be managed in accordance with
ECDI-29, Site Generated Waste Management. Wastes Ecnerated during this task include, but are
not limited to, soil cuttings, personal protective equipment, and miscelianeous trash, which will
be handled by the subcontractor, as specified in the task description for WP-487A. Disposition
of these materiais will be approved by the PMC prior to transport of materiais,

DOEAORIZ1546.843, Rov. 2 13
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4. SAMPLING ACTIVITIES

This section outlines the sampling and monitoring activities to be performed for this field
study. Sampling will be performed prior to initistion of the field study to provide data for
estimation of the mass of uranjum present in the area of groundwater impact. Activities
performed during the field study will include sampling effluent from the interceptor trench,
sampling of groundwater from nearby monitoring wells, and measuring groundwater levels.

4.1 Interceptor Trench

Sarnpling activifies will consist of obtaining discharge water from the trench and
recording the quantity of water extracted from the trench,

4.1.1 Sampling Lacations

Samples will be collected from each of the four sampling ports (3004, 3104, 3204, and
3304} located in the south valve vault (Figure 4-1). A sample port {3403) is located in the nnrth-
valve vauit and wiil be used in the event the south valve vault is inaccessible,

4.1.2 Parameters

Operational samples will be znalyzed for total uranium and nitroaromatic compounds.
4.1.3 Sampling Frequency

Samp]es will be collected at the frequencies outlined in Table 4-1. More frequent
sampling is outlined for the first 3 months of operation to assess potential impacts to the

treatment system. Less frequent samples will be obtained for off-site verification of on-site
uranium analysis.

Tabla 4-1 Intefoeptor Trench Sampling Frequency

Parameter Laboratory Frequency
Uranium, total™ On-site 0 = 3 months Daily
>3 monihs Weekly
Off-site ~0-3 months Waakfy
= 3 menths Monthly
| Nitroaromatic Off-site 03 months Weekly
Compounds ZF months Monthly

(&} Filtered samples will be coliected on @ weekly basis for both on-site and of eite analysis during the firet

3 months of the field study, Filter size will bs .45 um.

DOEOR/Z1548-843, Rev. 2
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4.1.4 Sample Identification

All containers will be labeled in accordance with Procedure ES&H 4.1.1, MNumbering
System for Environmental Samples and Sampling Locations. Sample numbers will follow the
designation outlined in Table 4-2, Filtered samples will be given the designation “-F” at the end.
Sample locations, samples collected, and related data will be recorded on the field sheets at the
time of collection.

Table 4-2 Interceptor Trench Sample Identification

~ Sample Port “Sampls ID Location_
3004 IT-3002-data South Vault
3104 —1T-31G2-date Sotth Vault
3204 I7-3202-date South Vaul
3304 IT-3302date South Vault
3403 IT-3402date North Yault
4.1.5 Sample Collection

Sarnples will be collected in accordance with the technical operations procedures and safe
work plans for the operation of the interceptor trench system and quarry water treatment plant.
A sample will not be collected if the flow totalizer indicates the sump did not operate since the
last sample was collected.

4.1.6 Sample Containers and Preservation Methods

Table 4.3 summarizes the appropriate containers and preservation methods for each
sample.

Table 4-3 Sample Containers and Preservation — Intercepter Trench

Parameter Laboratory Contalner Preservation
Uranium, total Or-sita 10 ml, plastic Nene
Oft-site 250 ml, plastic Nitric acikd, pH = 2
Nitroaromatic Compounds Off-sike 1 llter, amber glass foe, 4

DOE/OR/Z1549.543, Rev,_ 7 16
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4,1.7 Flow Rate and Extracted Volume Measurements

A flow rate totalizer is located at each sample port to monitor the quantity of water
extracted from each sump within the trench and the quantity extracted from the trench as a
whole. These quantities, as well as the time of measurement, will be recorded at each sampling
event.

4.2 Groundwater Quality

Sampling activities will consist of measuring the static water level in each well,
measuring field parameters, and obtaining specified groundwater samples.

4.2,1 Sampling Locations

Groundwater samples will be collected from monitoring wells (1008, 1009, 1013, 1014,
1031, 1032, 1047, 1048, 1049, and OW1 througk OW6) located in close proximity to the
interceptor trench (Figure 4-2). Samples will be collected to assess the influence of the
interceptor trench operation on the groundwater quality of the shallow aquifer.

4.2.2 Parameters

Samples collected for the monitoring wells will be analyzed for total uranium,
nitroaromatic compounds, geochemical parameters (sulfate/sulfide, ferrous iron, and dissolved
iron), and field parameters. Field parameters (pH, Eh, dissolved oxygen, and conductivity) will
be measured at each location during each sampling event.

Uranium samples will be ahalyzed at both the on-site radiological laboratory and at off-
site contract laboratories. Off-site analysis will be performed to verify on-site results.
Geochemical parameters will be analyzed on-sitz, The remainder of the parameters will be
determined at off-site contract laboratories.

4.2.3 Sampling Frequency

Samples will be collected at the frequency outlined in Table 4-4,

DQEOR/21548-843, Ray, 2 17
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Table 4-4 Manitoring Well Sampling Frequency

PARAMETER SAMPLING FREQUENCY NOTES
0—3 MONTHS 3 — 24 MONTHS
Uranium, total — nn_-sitem“” weekhy monthly a b c
Uranium, total — ofi-sha™ . monthly quarery a
Hitroaromatic Compounds monthly quarterty
Fe*"/Dissolvad Fe {lolal) monthly quartary
S04H-8 monthly Quariarly

{a) Fitterad samples wil e collected on a weskly basis for bath on-site and off-site analysis during the fimst 3
months of the study.

[{)] Location 1047 will be sampled anly for off-site analysls due fo slow recharge.

{c OW serles wells witl be sampled biwsekly for on-glte uranium analysiz.

4.2.4 Sample Identification

All containers will be labeled in accordance with Procedure ES&H 4.1.1, Numbering
System for Environmental Samples and Sampling Locations. Sample numbers will follow the
designation GW-XXXX-date, where X3O{X designates the well ID number, Filtered samples
will be given the designation “-F” at the end. Sample locations, samples collected, and pertinent
related data will be recorded on the field sheets at the time of collection in accordance with
Procedure ES&H-4.4.1, Groundwater Sampling.

4.2.5 Sample Collection

Samples will be collected in accordance with procedure BES&H 4.4.1, Groundwater
Sampling. Field parameters, including Eh, pH, conductivity, and temperature, will be measured
at each location. Sample filtering will be performed in accordance with Procedure ES&H 4.4.1.
4.2.6 Sample Containers and Preservation Methods

Table 4-5 summarizes the appropriate containers and preservation methods for each
sample,

Table 4-5 Sample Containers and Preservation — Monitoring Yvells

Paramefer Laborafory Container —_Preservation
Uranium, total On-site 10 ml, plastic None
_ Off-site 250 m!, plastic Nitric acid, pH < 2
Nitroaromaht: Compounds Off-sile 1 liter, amber glass tce, 4 {7
Geochemical On-site 230 ml, glass None '
Iron Dissofved Oft-slte 250 ml, plastic Nitric ackd, pH <2 (filtered sample)

DOE/OR/Z1542-843, Ry 2 19
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- 4,27 Static Water Level Measurements

Static water leve]l measurements will be recorded prior to each sampling event.
Measurements will be performed in accordance with procedure ES&H 4.4.2, Groundwater Level
Moritoring and Well Integrity Inspection,

4.3 Imitial Mass Determination

Prior to initiation of this field study, a one-time sampling event wiil be performed in the
area of groundwater impact to estimate the mass of uraninm present.

4.3.1 Sampling Locations

Groundwater samples will be collected from monitoring wells MW-1002, MW-1004,
MW-1005, MW-1006, MW-1007, MW-1008, MW-1009, MW-1013, MW-1014, MW-1013,
MW-1016, MW-1027, MW-1030, MW-1031, MW-1032, MW-1045, MW-1046, MW-1047,
MW-1048, and MW-1049, as well as OW1 through OWé {Figure 4-3). Samples will be
collected to determine the level of uranium throughout the area of impact prior 1o starting the -
field study.
4.3.2 Parameters

Samples collected will be analyzed for total uranium. These samples will be analyzed at
both the on-site radiological laboratory and off-site contract laboratories. Filtered and unfiltered
sampies will also be collected and analyzed.

4.3.3 Sample Identification

Sample identification will be performed as outlined in Section 4.2.4 of this 1eport,
Filtered samples will be given the designation “-F” at the end.

4.3.4 Sample Collection
Sample collection will be performed as outlined in Section 4.2.5 of this report.
4.3.5 Sample Containers and Preservation Methods

The appropriate containers and preservation methods are summarized in Table 4-5,

DOE/OR/21542-847, Rey. 2 20
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4.4 Continuous Monitoring of Groundwater Levels and Field Parameters
Continuous menitoring will be performed with multi-parameter pressure transducers.
4.4.1 Monitoring Locations

Continuous monitoring of groundwater levels and field parameters will be performed in
the six new wells (OW1 through OW$) installed for this field study.

4.4.2 Parameters
Parameters to be measured are water level, temperature, dissolved oxygen and Eh.
4.4.3 Operation _
 Pressure transducer will be calibrated and operated in accordancs with the manufacturer’s

recornmendations, The multi-parameters transducers will be programmed to collect
measurements at the following frequencies: '

__FREQUENCY .
| PARAMETER 0-3 MONTHS 3-24 MONTHS
Pregsure B hrs 12 hrs
Temperature 24 hrs 24 hrs
Dissclved Oxygen_ B hrs 24 hrs
Eh & hrs 24 hrs

DOE/QR/21548-843, Ry, 2 22
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5, ANALYTICAL METHODS
5.1 Field Methods

Field parameters {temperature, dissolved oxygen, pH, and Eh) will be measured for each
groundwater sample as outlined in procedure ES&H 4.4.1, Groundwater Sampling.

5.2 Laboratory Methods

Laboratory analytical methods are specified in Table 5-1.

Table 5-1 Summary of Analytical Methods

PARAMETER LABORATORY METHOD
Lranium, tofal On-gite KPA {ESEH 2 6.5)
. Qff-site __KPA
 Mitroaromatic Compounds Off-gite HFLE of GC
Fe* On-site Hach DR2000 i
_ _ Methods 8145 and 8008
S0JH:5 Onrsite Hach DR2000
Methods 8051 and 8131
Fe, fotal Off site CLF/CP {fiflered) |

5.2.1 On-Site Analyses

_ Geochemieal parameters (Fe™ and SO4/H,S) will be analyzed for each groundwater
sample according to the procedures specified in the Hach DR20O0 instrument manual. Samples
should be analyzed within 2 hours of sample collection.

Total uranjum analyses performed at the on-site laboratory will be conducted in
accordance with procedure ES&H 2.6.5, Calibration and Operation of the KPA-11 Kinetic
Phosphorescence Analyzer.

5.2.2 OHf-Site Analyses

Total uranium, nitroaromatic compounds, and iron will be analyzed by the methods
outlined in Table 5-1. Detection limits for uranium should be less than or equal to 1.0 pCi/l.
Detection limits for each nitroaromatic compounds should be less than 0.1 pg/l. Iron anaiysis
will be performed on filtered samples, Detection mnits for iron anelysis should be less than

1.0 pgfl,

DOE/OR 545-643, Rev. 2 23
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6. QUALITY CONTROL

The Project Management Contractor (PMC) at the Weldon Spring Site Remedial Action
Project (WSSRAP), has developed the Environmental Quality Assurance Project Plan (EQAPP}
(Ref. 7) to guide all environmental activities conducted at the WSSRAP in accordance with the
U8, Environmental Protection Agency guidelines, The Sample Management Guide (Ref. 8) has
been developed following the guidelines listed in the EQAPP. This guide establishes the
approach to sample planning, collection, and data analysis.

6.1 Chain-of-Castody

Chain-of-Custody forms will be completed and placed in the sample coolers in
accordance with Procedure ES&H 4.1.2, Mitiation, Generation, and Transfer of Environmental
Chain-of-Custody.

6.2 Analytical Procedures

The on-site laboratory conducting the radiological analysis for this sampling effort uses
approved methodelogies in accordance with site standard operating procedures (SOPs).

The off-site quantitative laboratories conducting radiological and chemical analysis have
submitted controlled copies of their site-specific guality assurance project plans (QAPjP) and
SOPs. The plans and SOPs have been reviewed and accepted by the Project Management
Contractor (PMC). The Weldon Spring Site Remedial Action Project (WSSRAP) and contract
laboratory SOPs comply with the accepted standards and methodologies for performing
analytical processes, operations, and activities. The laboratory QAPjPs and SOPs specify quality
control requirements to demonstrate the precision, representativeness, and accuracy of the
analytical data.

6.3 Quality Control Samples
Quality control samples will be collected to ensure consistent and accurate performance

of sample collection and laboratory analysis. Table -1 provides a summary list of the quality
control samples that will be collected to support this effort.

Table 6-1 Field Quality Control Sample Summary

QC SAMPLE TYPE FREQUENCY PURPOSE
Field Replicata {on-site and off-site) 1 per 20 samples | Assess matrix, intralaboratory, and  field
oparalions variability
Matrix SpikeMfatix Spike Duplicate or 1 per 20 samples | Assess matrix and possible intrakaboratory
Matrix Duplicate (off-site: anly} variability _
DOE/DRI21548-843, Rev. 2 24
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6.4 Data Evaluation

Data packages received from the off-site contract undergo several processes to evaluate
the quality of the data. When data are first received, copies will be distribuied to the
Verification/Validation Group and data users for review as described in the following sections.

6.4.1 Data Verification

Analytical results received from the iaboratory will be reviewed in accordance with
Procedure ES&H 4.9.1, Environmental Monitoring Data Verificarion. The following factors will-
be evaluated to verify if a sample has been properly handled according to WSSRAFP protocol:

Chain of custody

Holding Times

Sample preservation requirements
Sample analysis request form
Quality control samples
Laboratory receipt forms

* 8 8 & 8 &

6.4.2 Data Review

The data package will be distributed to the data users for review. The data will be
reviewed to identify discrepancies in the field quality control samples, inconsistencies with
characterization data, and apparent abnormalities. Deficiencies identified by data users will be
reported to the Verification Group. Data users may request validation of any data that appear to
be of questionable quality. This review will be done in accordance with Procedure ES&H 1.1.7,
Data Review and Above-Normal Data Reporting.

6.4.3 Data Validation

Randomly selected laboratory data and data selection by verification personne! or data
users will undergo thorough review of the analytical process in accordance with Procedure
ES&H 4.9.2, Environmental Monitoring Data Validation. The Validation Group will conduct
these reviews,

The validation procedure will provide a consistent means for reviewing and evaluating
the data resulting from laboratory analyses and will provide a consistent means of documenting
the evaluation and reporting the usefulness of the data to data users. This will be accomplished
by a thorough review of the analytical data using laboratory records to assess laboratory
conformance to quality control criteria, data quality requirements for data quality objectives, and
procedural requirements.

DIOE/OR/21548-843, Rev, 2 25
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7. DATA REPORTING, ANALYSIS, AND EVALUATION

The trench system will be evaluated and monitored for up to 2 years. Data will be collected from
the trench and nearby monitoring wells and assessed throughout the operational period.

7.1 Data Reporting

At the completion of the field siudy, the data from the trench will be summarized in the
Completion Report for the QROU Interceptor Trench Field Study. This report will detail the
sampling activities, analytical results, and quality control issues for this field study. Deviations
or modifications to this plan will also be discussed. Modifications may include, but are not
limited to, changes in sampling frequencies, changes in sampling methods, or changes in
analyses. Quarterly updates regarding the field study will be reported in the Federal Facifities
Agreement quarterly reporis.

7.2 Data Analysis

The initial mass of uranium in the area of groundwater impact will be derived from the
results of the samples obtained prior to start-up of the field study (Section 4.3), The
concentrations of uranium will be modeled in three dimensions to obtain a plume segregated into
regions of isoconcentration. The extent of the uranjum impact in groundwater will be delincated
to 15 pCi/l (maximnm background) for determination of the volume of the plume, A porosity of
0.27 (Ref. 2) will be used for determination of the volume of water in the area of impact. The
mass of wranium will be estimated by multiplying the concentration of each isoconcentration
tegion by the volume of water within the same region.

Periodic estimations of the mass of uranium in groundwater will be made in the area of
impact. These estimates will be made quarterly to monifor changes in the uranium mass with
respect to the operation of the trench.

Static water level measurements obtained during this field study will be used to
determine the effects of groundwater withdrawal on the groundwater flow in the shallow aquifer
north of the siough, This information will be necessary to estimate the percentage of the plume
that is influenced by the operation of the trench. The hydraulic capture zone of the trench will be
determined by modeling the groundwater surface using water levels measured in nearby wellg,
Drawdowns attributable to operation of the trench will be verified using drawdown analysis
{graphical and/or analytical) of the water levels in the sumps and wells.

The mass of uranium removed from the trench will be derived from measurements of
Uranium concentrations and the volumetric discharge rate from the trench over time. The ratio of
the mass of uranium removed to the initial total mass present within the area of hydraulic capture
will provide an indication of the trench efficiency. A curve of the mass of uranium removed
versus time will be constructed.

BOEFORIZ1548-543, Rey, 2 26
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7.3 Field Study Evaluation

Data presented in the Completion Reporr of the QROU Interceptor Trench Field Study
will be compited to evaluate the effectiveness of an interceptot trench system for the removal of
uranium from the shatlow aquifer in the area north of the Femme Osage Slough. Data to be
presented will include:

Curve of the mass of yranium removed over time.
Curves of the volume of groundwater exfracted
Static water level data from nearby monitoring wells,

Summary of analytical data for uranitm and nitroarematic compounds from the study
area.

Summary of the total mass of uranium removed from the aquifer.
Summary of the total volume of groundwater extracted from the aquifer.

Conclusions regarding the performance of the interceptor trench system

DOE/CH/Z1540-B43, Rav. ? 27
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PROCEDURES AND DEPARTMENT INSTRUCTIONS
ECDI-29, Site Generated Waste Management

ES&H 1.1.7, Data Review and Above-Normal Data Reporting
ES&H 2.4.1, Calibration and Use of Portable Radiological Survey Instruments
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ES&H 2.6.5, Calibration and Operation of KPA-11 Kinetic Phosphoresce Analyze
ES&H 4.1.1, Numbering System for Environmenial Somples and Sampling Locations
ES&H 4.1.2, Initiation, Generation, and Transfer of Environmental Chain of Custody
ES&H 4.4.1, Groumdwater Sampling

ES&H 4.4.2, Groundwaier Level Monitoring and Well Integrity Inspection

ES&H 4.4.7, Soif, Rock Core, and Rock Chip Borehole Logoing

ES&H 4.9.1, Environmental Moniioring Data Verification

ES&H 4.9.2, Environmental Monitoring Data Validation
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