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Figure 5-3. Air Stripper Treatment Unit flow diagram.
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Table 5-8. Air Stripper Treatment Unit compliance sampling.

Analytical
Objective Data Usage Analytes Method Reporting Limit Frequency
Determine effluent water ~ Assess compliance  VOCs (PCE, TCE, SW-846 8260B" 2 ug/L*(VOCs)  Quarterly
concentration (SP-2) with effluent cis-DCE, trans-DCE,  (VOCs)
discharge VO)
requirements

a. Method 8260B, “Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry (GC/MS)” (EPA 1996).

b. The detection level used for vinyl chloride analysis is 1 pg/L. Detection limits are approximate.

DCE 1,2-dichloroethene
PCE tetrachloroethene
TCE trichloroethene
vC vinyl chloride

VOCs volatile organic compounds

Table 5-9. Air Stripper Treatment Unit operational sampling.

Field
Analytical Method Turnaround Quality
Objective Data Usage Analyte Method Detection Limit Frequency Time Control
Determine if Sr-90 is If Sr-90 at ASTU is Sr-90 GFP 1 pCi/L Quarterly when Standard QC part of
migrating as a result of >60 pCi/L, evaluate. operating and OuU 1-07B
ASTIg operations (SP-1 or £ Sr-90 at ASTU is TAN-41 for quarterly
SP-2," and TAN-41). . 2 years after
>100 pCi/L, evaluate
. : shutdown
in detail.
Verify ASTU operating Demonstrate that VOCs (PCE, SW 8260 or  PCE: 4.6 png/L One-time Expedited® None
properly. Only upon ASTU is operating TCE, cis-DCE, ~ SPME-GC-  TCE: 0.9 pug/L sample within
restart if ASTU has been properly. trans-DCE, VC)  FID (VOCs)  ¢is-DCE: 1.3 pg/L first week after
shut down for more than trans-DCE: 0.5 pg/L restart”
a. Because the ASTU does not treat radionuclides, influent (SP-1) and effluent samples (SP-2) are equivalent, so either can be collected.
b. Week 1 sample counts as the quarterly sample. Resume routine quarterly sampling next quarter.
c. Laboratory requested to provide unvalidated preliminary data by fax or email within 7 days.
ASTU Air Stripper Treatment Unit ou operable unit TCE trichloroethene
DCE dichloroethene PCE tetrachloroethene vC vinyl chloride
GC-FID gas chromatography-flame ionization detector QC field quality control (e.g., field blank, trip blank, duplicate) VOC  volatile organic compound

GFP gas flow proportional counter SPME solid phase micro extraction
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Table 5-10. Monitoring summary for Air Stripper Treatment Unit.

Well/Sampling Port Sr-90 VOCs Notes
When ASTU operating
ASTU SP-1 or SP-2 Q —
ASTU SP-2 — Q
TAN-41 Q —
When ASTU is shut down
TAN-41 Q — For 2 years after ASTU shutdown

When ASTU restarted after shutdown for more than 30 days

ASTU SP-2 — 1 One operational sample” collected within first week after restart
a. No field quality control (e.g., field blank, trip blank, or duplicate)

1 1 sample (see Notes column)

ASTU Air Stripper Treatment Unit

Q quarterly

voC volatile organic compound

— no sample




5.2.3 Equipment and Procedures for Air Stripper Treatment Unit Sampling

The ASTU water influent and effluent sampling will be conducted using the dedicated sampling
ports SP-1 and SP-2. Water samples will be collected for VOC and radionuclide analyses, as defined in
Table 5-9.

5.2.4 Air Stripper Treatment Unit Data Validation

All laboratory-generated analytical data supporting compliance monitoring will be validated to
Level “B” per the latest data validation procedure. Analytical data will be controlled and managed in
accordance with the Data Management Plan for OU 1-07B (PLN-1750) and maintained by the Sample
and Analysis Management group and the EDW (ICP 2011). Validated data will be submitted to the
Agencies within 120 days after collection. For operational samples, expedited unvalidated preliminary
data will be requested from the laboratory, and no field QC samples will be collected.
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6. MONITORED NATURAL ATTENUATION

The OU 1-07B Record of Decision Amendment selected MNA for the distal zone of the TCE
plume. The objectives, strategy, and monitoring for the distal zone of the TCE plume are described in
the following sections.

Originally, a two-phased implementation strategy was developed for MNA of the TCE plume to
ensure that key performance parameters are monitored and evaluated. The operational phases described
in the previous MNA Work Plan (DOE-ID 2009c¢) have been replaced by a description of the current
monitoring plan/strategy with a long-term monitoring plan/strategy that will be determined in the future.
The monitoring plan for long-term operations will be established in a subsequent revision of this
document. In addition, after completion of ISB in the hot spot and NPTF operations in the medial zone,
the MNA monitoring network may be expanded to include additional wells from these areas.

6.1 TCE Plume Monitoring Strategy and Objectives

The monitoring strategy for MNA is based on addressing the questions in Table 6-1. The overall
TCE MNA monitoring objective is to demonstrate meaningful progress toward restoring the distal zone
of the contaminated groundwater plume to achieve the RAOs. The monitoring objectives are to:

. Demonstrate that, by 2095, the RAO of plume restoration below MCLs for VOCs in groundwater
will be attained

. Monitor plume expansion, with acceptable plume expansion limited to 30%, as determined
by 5-ug/L TCE isopleth.

The strategy to implement MNA at OU 1-07B is to divide the groundwater monitoring program
into three distinct monitoring zones. The area of each monitoring zone is based on the expected time that
will be required to identify concentration trends for wells within that zone and to confirm that TCE is
being degraded as expected. Details on each zone include the following:

. Zone 1 of the plume is where peak TCE breakthrough is thought to have already occurred based
on previous modeling studies (see Figure 2-1). Peak TCE breakthrough is defined as that point at
which the maximum TCE concentration has migrated past a given well location and concentrations
are declining. In Zone 1, data to confirm modeling predictions are expected to be obtained within
approximately 5 years.

. Zone 2 is the downgradient portion of the plume where confirmation of model-predicted
concentration trends might require more than 15 years.

. Zone 3 is the area outside the downgradient extent of the plume where groundwater data will be
collected to monitor plume expansion. The downgradient extent of the plume is defined by the
5-ug/L TCE isopleth.

6.2 Sampling Locations and Frequencies

Groundwater samples will be collected from a representative set of wells in each monitoring zone
and analyzed for VOCs and/or tritium. Table 6-1 summarizes the monitoring location and analyte list for
MNA monitoring by zone and objective. Note that vinyl chloride, although it is not a contaminant of
concern, is included in the analyte list, as it may be useful in evaluating MNA’s performance and
typically is reported with the other VOC analytes. Tritium data will be collected from wells in Zones 1
and 2 as shown in Table 6-1 and used to assess TCE degradation rates.
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Table 6-1. Monitored natural attenuation objectives and strategy.

Question Zone Objective Wells® Analytes” Data Evaluation
Are natural attenuation 1 Determine TCE TAN-16, TAN-51, | TCE, PCE, cis- and Plot TCE data to determine
rates sufficient to ensure peak breakthrough | TAN-54, and trans-DCE, vinyl timing of peak breakthrough
RAOs will be met for TAN-55 chloride, and tritium
l’?
VOCs by 20957 1 Evaluate TCE TAN-33, TAN-36, | Tritium Construct tritium plume
degradation rate by | TAN-41, TAN-42, map/trends to compare to TCE
comparing to rate TAN-43, and trends for Zones 1 and 2
for tritium TAN-44
2 Determine TCE TAN-52, TAN-21, | TCE, PCE, cis- and Plot TCE data to determine
peak breakthrough | and ANP-8 trans-DCE, vinyl timing of peak breakthrough
chloride, and tritium
Has the TCE plume 3 Determine plume TAN-56, GIN-4, TCE, PCE, cis- and Calculate plume expansion
expanded and, if so, expansion TAN-57, and trans-DCE, and vinyl | percentage
will it exceed 30%? TAN-58 chloride

a. See Appendix A for sampling depths.

b. TCE, PCE, cis- and trans-DCE, and vinyl chloride are included in the standard VOC target list.
DCE 1,2-dichloroethene

PCE tetrachloroethene
TCE trichloroethene
RAOs

remedial action objectives

vVOC volatile organic compound




VOC contaminants in Zone 1 will be monitored for annually at Wells TAN-16, TAN-51, TAN-54,
and TAN-55 to determine whether peak TCE concentration breakthrough has occurred at these wells, as
predicted by numerical modeling (Whitmire 2003). The TCE monitoring data will be compared to the
modeling output to assess these data against the model-predicted time for breakthrough to occur at the
individual wells. Zone 2 will be monitored annually to identify whether Wells TAN-21, TAN-52, and
ANP-8 exhibit peak TCE concentration breakthroughs, as predicted by numerical modeling.

Zone 3 (TAN-56, TAN-57, TAN-58, and GIN-04) will be monitored for VOCs to verify that the
plume does not expand downgradient more than 30% of the plume axis length based on the 5-ug/L
isopleth that was estimated in the ESD (INEEL 1997). Groundwater samples will be collected from the
Zone 3 wells annually. The Zone 3 monitoring plan may be revised, including the installation of a new
downgradient monitoring well, should the TCE concentration in TAN-56 or TAN-57 exceed 10 pg/L in
two consecutive years.

Appendix A summarizes construction information for the OU 1-07B MNA monitoring wells.
Appendix A includes well names, material type, depth, screened or open interval, top of casing elevation,
and sampling depth.

6.3 Monitored Natural Attenuation Analytes and Reporting

Table 6-2 identifies the analytical method, method detection limit, and minimum detectable
activity. Specific requirements for the laboratory analyses will be defined in the task order statement of
work prepared for each analytical service contract. For monitoring purposes, EPA Method 8260B,
“Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry (GC/MS),” will be used for
VOC analysis. A method detection limit no higher than 2 pg/L will be required for MNA performance
monitoring for all VOC contaminants of interest. To verify attaining RAOs, specific analytical methods
and required method detection limits will be established in subsequent revisions of this plan. Tritium will
be analyzed using liquid scintillation counting. Table 6-3 summarizes the MNA sampling by well and
analyte.

Table 6-2. Analytical method summary for monitored natural attenuation.

Method Detection
Analytical Limit/Minimum
Analyte Method Detectable Activity
TCE SW-846 8260B 2 ng/L
PCE SW-846 8260B 2 pg/L
Cis-DCE SW-846 8260B 2 pg/L
Trans-DCE SW-846 8260B 2 pg/L
Vinyl chloride SW-846 8260B 2 ug/L
Tritium Liquid scintillation counting 400 pCi/L

DCE 1,2-dichloroethene
PCE tetrachloroethene
TCE trichloroethene
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Table 6-3. Monitored natural attenuation sampling summary.
Well VOCs H-3

ANP-8 A
GIN-4
TAN-16
TAN-21
TAN-33
TAN-36
TAN-41
TAN-42
TAN-43
TAN-44
TAN-51
TAN-52
TAN-54
TAN-55
TAN-56
TAN-57
TAN-58

A annually
VOC volatile organic compound
— no sample

| > > »
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6.4 Data Validation

Off-Site laboratory-generated analytical data supporting the VOC and radionuclide MNA sampling
will be validated to Level “B” per the latest data validation procedure.
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7. RADIONUCLIDE MONITORING

Monitoring for radionuclides in the hot spot/medial zone is described in this section.

7.1 Radionuclide Monitoring Strategy and Objectives

The OU 1-07B Record of Decision Amendment assumed that Cs-137 and Sr-90 would meet
MCLs by 2095 through sorption and decay and that concentrations would not increase to levels that
would prevent meeting RAOs as a result of either ISB or pump and treat. The monitoring strategy
for radionuclides in the hot spot is to collect the data necessary to evaluate concentration trends and
determine whether radionuclide concentrations will meet the RAO, which is MCLs by 2095.

The radionuclide monitoring objectives are to:

. Prior to the ISB rebound test, monitor concentrations of Cs-137 in the hot spot and Sr-90 in the hot
spot and medial zone.

. After ISB is complete, determine if Cs-137 trends in the hot spot and Sr-90 trends in the hot spot
and medial zone are declining at a rate that will meet MCLs by 2095. Because of the interference
between ISB and radionuclide concentrations, this objective will be assessed after ISB is complete.

The strategy for radionuclide monitoring is based on addressing the questions in Table 7-1.
Because ISB may be increasing radionuclide mobility, radionuclides will also be monitored during the
ISB rebound test to evaluate radionuclide concentration trends (see Section 4).

7.2 Radionuclide Sampling Locations, Frequency, and Analytes

Groundwater samples will be collected annually from a representative set of wells near TSF-05,
including TAN-25, TAN-28, TAN-29, TAN-30A, TAN-37A, TAN-37B, TAN-1861, TSF-05A, and
TSF-05B (Table 7-1 and Figure 7-1).

Table 7-2 identifies the analytical method, method detection limit, and minimum detectable activity
for specified radionuclides. Specific requirements for the laboratory analyses are defined in the task order

statement of work prepared for each analytical service contract.

Table 7-1. Radionuclide monitoring objectives and strategy.

Question Objective Wells Analytes Data Evaluation
Prior to the Prior to ISB TAN-25, TAN-37A, Cs-137 Plot Cs-137 and
rebound test, are  rebound test, TAN-37B,* TAN-1861, Sr-90
Cs-137 and Sr-90 monitor TSF-05A, and TSF-05B*
migrating as a radionuclides
result of ISB? TAN-25, TAN-28, Sr-90

TAN-29, TAN-30A,
TAN-37A, TAN-37B,°
TAN-1861, TSF-05A, and
TSF-05B"
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Table 7-1. (continued).

Question Objective Wells Analytes Data Evaluation
After ISB is After ISB is TAN-25, TAN-37A, Cs-137 Plot trends for
completed, will complete, TAN-37B,* TAN-1861, Cs-137 and Sr-90
Cs-137 and Sr-90 determine if TSF-05A, and TSF-05B,*
decline at a rate Cs-137 and Sr-90
to meet MCLs by will declineata ~ TAN-25, TAN-28, Sr-90
2095? rate to be below TAN-29, TAN-30A,

MCLs by 2095 TAN-37A, TAN-37B,*
TAN-1861, TSF-05A, and
TSF-05B*

a. Well is sampled at more than one depth. See Appendix A for details.

ISB in situ bioremediation
MCL maximum contaminant level
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Figure 7-1. Location of radionuclide monitoring wells.
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Table 7-2. Analytical method summary for radionuclide monitoring.

Analytical Method Detection Limit/Minimum  Maximum Contaminant Level
Analyte Method Detectable Activity (pCi/L)
Sr-90 Gas flow 1 pCi/L 8
proportional®®
Cs-137 Gamma 30 pCi/L 200
spectrometry™®

a. Specific analytical requirements and performance-based standards for radiological analyses will be established in the
laboratory task order statement of work.

b. Methods for the radiological analyses may be reevaluated as the remedial action progresses.

The laboratory reporting requirements will be specified in the laboratory task order statement of
work. For radionuclide monitoring, analytical laboratories will be required to report actual values for
detections below the practical quantitation limit with the appropriate data qualifiers.

Table 7-3 summarizes the radionuclide monitoring by well and analyte prior to the ISB rebound

test and after ISB is complete.

Table 7-3. Radionuclide sampling summary.

Prior To ISB Rebound Test After ISB Is Complete
Well Cs-137 Sr-90 Cs-137 Sr-90
TAN-25 A A A A
TAN-28 — A — A
TAN-29 — A — A
TAN-30A — A — A
TAN-37A A A A A
TAN-37B A A A A
TAN-1861 A A A A
TSF-05A A A A A
TSF-05B A A A A
A annually
ISB in situ bioremediation
— no sample
7.3 Radionuclide Data Validation

All oft-Site, laboratory-generated analytical data supporting radionuclide monitoring will be
validated to Level “B” per the latest data validation procedure.
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8. WATER-LEVEL MONITORING

Groundwater levels will be measured annually for the TCE plume area to maintain the regional
gradient maps and track changes in water levels over time. At the discretion of the OU 1-07B technical
lead, water levels in the ISB area wells may be measured more frequently to help evaluate ISB.

Water levels from the regional wells (as listed in Table 8-1 and shown on Figure 8-1) will be
measured and will be uploaded into EDW and presented in the annual report. The wells will be used to
construct the TAN water-level contour map. Wells other than those listed in Table 8-1 may be measured
at the request of the technical lead.

Table 8-1. Well locations for collection of Test Area North area water levels.

Measuring Point Elevation
Well® (ft)
Required Wells
ANP-7 4,936.68
ANP-9 4,788.24
ANP-10 4,787.64
GIN-1 4,788.11
GIN-3 4,788.43
MW-2 4,789.43
OWSLEY-2 4,785.95
P&W-1 4,897.22
P&W-2 4,892.91
PSTF 4,788.23
TANT-MON-A-001 4,782.08
TAN-08 4,791.58
TAN-10A 4,782.63
TAN-13A 4,782.41
TAN-15 4,788.88
TAN-17 4,792.65
TAN-20 4,782.88
TAN-24A 4,790.93
TAN-27 4,782.41
TAN-28 4,784.02
TAN-29 4,784.07
TAN-57 4,790.30
TAN-58 4,791.70
TAN-1860 4,784.99
TAN-1861 4,785.53
USGS-07 4,790.81
USGS-18 4,804.82
USGS-26 4,790.65
a. This list may be modified per direction from the Operable Unit 1-07B technical lead and/or as
conditions change.
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Figure 8-1. Well locations for water-level measurements.
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9. SAMPLING SUMMARY

Table 9-1 summarizes monitoring planned prior to the ISB rebound test for the three remedy
components and radionuclide monitoring. Table 9-2 provides the breakdown of this summary by well.
Sampling during the ISB rebound test is summarized by well in Table 9-3. Because some wells may be
sampled at several frequencies for the same analyte to satisfy different sampling objectives, the most
frequent routine sampling is shown on Tables 9-2 and 9-3. At the conclusion of the ISB rebound test, the
monitoring may change based on the results of the rebound test and by Agency agreement.

Table 9-1. Remedy component and radionuclide monitoring.

Sample Monitoring Sample Decision/Evaluation
Program Type Parameter Objective Goal
ISB ISB VOCs, Source degradation, Optimize ISB operation to achieve
trittum reduce VOC flux efficient ARD and reduce residual
ethene, ethane, from hot spot source in aquifer
methane, redox
parameters,
bioactivity
Pump and ASTU/NPTF Facility effluent Facility operations Stay within effluent specifications
treat compliance VOCs (and Sr-90
NPTF only)
Pump and NPTF VOCs (transverse ~ NPTF operation Determine NPTF operational
treat operations well[s]) requirements
MNA MNA Zones 1 VOCs, tritium TCE breakthrough Determine if TCE trends show
and 2 curves progress toward achieving RAO
MNA MNA VOCs Plume expansion Monitor plume expansion (<30%)
expansion
Zone 3
Radionuclides Radionuclides Sr-90 and Cs-137 Radionuclide Observe radionuclide
monitoring concentrations during ISB
ARD anaerobic reductive dechlorination MNA  monitored natural attenuation TCE  trichloroethene
ASTU  Air Stripper Treatment Unit NPTF  New Pump and Treat Facility VOC  volatile organic compound
ISB in situ bioremediation RAO remedial action objective
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Table 9-2. Groundwater monitoring prior to in situ bioremediation rebound test by zone and well.

Well

Cs-137

Sr-90

Tritium VOCs®

COD VFAs

Sulfate

Iron

Methane,
Ethene

Alkalinity

Anions/

Off-Site

Hot Spot/Medial Zone (sampled for ISB and radionuclide monitoring)

TAN-D2
TAN-9
TAN-10A
TAN-25
TAN-26
TAN-27
TAN-28
TAN-29
TAN-30A
TAN-31
TAN-37A
TAN-37B
TAN-37C
TAN-1859A°
TAN-1859B
TAN-1860
TAN-1861
TSF-05A
TSF-05B

A
A

A
A
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Medial Zone (sampled for pump and treat and monitored natural attenuation)

ASTU SP-1
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Table 9-2. (continued).

Methane, Anions/

Well Cs-137 Sr-90 Tritium VOCs® COD VFAs Sulfate Iron Ethene  Alkalinity Off-Site
TAN-36 — — A Al — — — — — — —
TAN-41 — Q° A Al — — — — — — —
TAN-42 — — A A — — — — — — —
TAN-43 — — A A — — — — — — —
TAN-44 — — A Q! — — — — — — —
Distal Zone (sampled for monitored natural attenuation)
ANP-8 — — A A — — — — — — —
GIN-04 — — — A — — — — — — —
TAN-16 — — A A — — — — — — —
TAN-21 — — A A — — — — — — —
TAN-51 — — A A — — — — — — —
TAN-52 — — A A — — — — — — —
TAN-54 — — A A — — — — — — —
TAN-55 — — A A — — — — — — —
TAN-56 — — — A — — — — — — —
TAN-57 — — o A o — — — — — —
TAN-58 — — o A o — — = — — —
a. VOCs include PCE, TCE, cis-DCE, trans-DCE, and vinyl chloride.
b. Well TAN-1859A may be sampled if enough water is present.
c. Only when NPTF is operating.
d. See Section 5.1.1 and Table 5-3 for more frequent sampling.
e. TAN-41 will be sampled for Sr-90 quarterly for 2 years after ASTU stops operating.

A annually

ASTU  Air Stripper Treatment Unit

COD chemical oxygen demand

DCE 1,2-dichloroethene
ISB in situ bioremediation
M monthly

NPTF  New Pump and Treat Facility

PCE
Q

S
TCE
VFA
voC

tetrachloroethene
quarterly

semiannually
trichloroethene

volatile fatty acids

volatile organic compound
no sample
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Table 9-3. Monitoring during in situ bioremediation rebound test by zone and well.

Sulfate,
Chloride, Methane,
Well Cs-137  Sr-90  Total U* Tritum VOCs® CODf Nitrate Iron° Ethene Alkalinity
Hot Spot/Medial Zone (sampled for in situ bioremediation rebound and radionuclide monitoring)
Groundwater Well
TAN-D2 — — — A Q M Q M Q Q
TAN-9 — — — A S — S — S S
TAN-10A — — — A S — S — — S
TAN-25 Q Q Q Q M M M M M Q
TAN-26 — — — A S — S S S S
TAN-27 — — — A S — S — — S
TAN-28 — Q — Q M — M — M Q
TAN-29 — Q — A Q — Q — Q Q
TAN-30A — Q — Q M M M M M Q
TAN-31 — — — Q M-q M M-q M M-q Q
TAN-37A Q Q Q Q M-q M M-q M M-q Q
TAN-37B Q Q — Q M-q M M-q M M-q Q
TAN-37C — — — A Q Q Q Q Q Q
TAN-1859A¢ — — — Q M-q M M-q M M-q Q
TAN-1859B — — — Q M-q M M-q M M-q Q
TAN-1860 — — — Q M — M M M Q
TAN-1861 Q Q — A M — M M M Q
TSF-05A Q Q Q Q M M M M M Q
TSF-05B Q Q Q Q M M M M M Q
Vapor Well
TAN-31-195 — — — — Q° — — — —
Medial Zone (sampled for pump and treat and monitored natural attenuation)
TAN-33 — — — A A — — — — —
TAN-36 — — — A A — — — — —

TAN-41 Q — A Q — — —



Table 9-3. (continued).

Sulfate,
Chloride, Methane,
Well Cs-137  Sr-90  Total U* Tritum VOCs® CODf Nitrate Iron® Ethene Alkalinity

TAN-42 — — — A
TAN-43 — — — A
TAN-44 — — — A
NPTF SP-2 — Q — —
NPTF SP-1 — — — —

>

o0 0 >
|
|
|
|
|

Distal Zone (sampled for TCE monitored natural attenuation)

¢-6

TAN-16 — — — A
TAN-51 — — —
TAN-54 — — —
TAN-55 — — —
TAN-52 — — —
TAN-21 — — —
ANP-8 — — —
GIN-04 — — —
TAN-56 — — — —
TAN-57 — — —
TAN-58 — — — —

> > o >

o
|
|
|
|
|

. Starts second quarter.
. VOCs include PCE, TCE, cis-DCE, trans-DCE, vinyl chloride.
. COD and iron samples collected monthly/quarterly until not detected or at background, then not sampled thereafter.

a

b

c

d. Well TAN-1859A may be sampled if enough water is present.

e. In addition to VOCs, this vapor sample will be analyzed for methane, oxygen, nitrogen, and carbon dioxide.
A

annually Q quarterly
COD chemical oxygen demand S semiannually
DCE 1,2-dichloroethene TCE trichloroethene
M monthly vocC volatile organic compound
M-q monthly for first three months, then quarterly — no sample

PCE tetrachloroethene
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10. SAMPLING PROCEDURES

Samples will be collected to implement the monitoring presented in Sections 3, 4, 5, 6, and 7 under
the direction of the field team leader. The field team leader and sampling technicians will collect samples.
PLN-2128, Health and Safety Plan, defines the general roles of each, while the procedures referenced
below describe the specific responsibilities for each position. To minimize SAP discrepancies, SAP tables
will be prepared immediately before each sampling event.

10.1 Groundwater Sampling

Open borehole or screened wells with dedicated sampling equipment will be sampled using the
equipment and techniques specified in TPR-165, “Low-Flow Groundwater Sampling Procedure.” The
procedure addresses training, equipment, instrument standardizations, purging, sampling, purge water
management, decontamination and cleaning of equipment, and recordkeeping. This procedure will be
updated, as required, for the duration of monitoring. All sampling activities will be documented in
accordance with MCP-1194, “Logbook Practices for ICP CERCLA and Removal Action Projects.”

If dedicated sampling equipment is unavailable to support a scheduled sampling round, portable,
submersible pumps will be used to collect samples. Before sampling, all non-dedicated, reusable sampling
equipment that contacts the sample water will be cleaned in accordance with TPR-165, “Low-Flow
Groundwater Sampling Procedure.” A variable-speed submersible pump will be installed with the inlet
at the correct sample depth (see Appendix A). Well purging and sample collection will be performed as
described in TPR-165, “Low-Flow Groundwater Sampling Procedure.” Due to declining water levels,
sampling of monitoring wells that have short screened intervals right at the water table may not be
possible.

Five MNA wells (TAN-51, TAN-52, TAN-54, TAN-55, and TAN-56) have been fitted with
Flexible Liner Underground Technology (FLUTe™) systems. If these FLUTe™ systems are removed,
then dedicated or portable submersible pumps will be used to collect samples. Sampling of wells
constructed with FLUTe™ systems will be conducted in accordance with the requirements of TPR-6371,
“Flexible Underground Technology (FLUTe™) Water Sampling.” This procedure addresses training,
equipment, purging, sampling, purge-water management, decontamination and cleaning of equipment,
and recordkeeping in support of this monitoring plan. Construction information and sampling depths are
identified in Appendix A.

10.2 Vapor Sample Collection Method

Vapor will be collected in Tedlar bags with a portable, battery-powered vacuum pump or collected
in a SUMMA canister at vacuum, as required by TPR-1752. The container will be prepared with a
waterproof, adhesive label and will identify the sampling port from which the sample was collected.
Coolers will be used to store and transport the soil-gas vapor sample collection containers.

Before collecting a sample, the sampler will ensure that all sampling port valves are closed and that
the apparatus is purged with in situ soil-gas only. After purging, samples will be collected, packaged, and
shipped to the laboratory for analysis. The vapor samples will be collected from the deepest vapor port in
TAN-31. After sample collection, the sampler will ensure that the monitoring ports are closed and sealed
to prevent barometric pumping (sucking and blowing) of these sampling points between sampling events
due to pressure changes from daily fluctuations and weather fronts. A field duplicate will be collected
during each annual sampling event.
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10.3 Field Measurements

Multi-parameter water quality instruments may be used for collecting purge parameter data during
sampling and for in situ deployment in wells specified by the technical lead for the duration of the remedy
implementation. Multi-parameter water quality instruments will be deployed, operated, and maintained as
specified in TPR-165, “Low-Flow Groundwater Sampling Procedure.”

10.4 Groundwater Elevations
Groundwater elevations will be measured using an electronic measuring tape (Solinst brand or

equivalent) as described in TPR-165, “Low-Flow Groundwater Sampling Procedure.” Measurement of
all water levels will be recorded to the nearest 0.01 ft.
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11. SAMPLE MANAGEMENT AND ANALYSIS

The OU 1-07B groundwater monitoring program includes three analytical components: (1) onsite
laboratory analyses and field measurements, (2) analyses performed at the IRC, and (3) analyses
performed at off-Site laboratories. This section describes the protocols to be followed during all sample
management (i.e., those activities immediately following sample collection) and analysis activities.

11.1 Sample Management
11.1.1 Sample Designation and Sampling and Analysis Plan Tables

Sample identification numbers will be assigned by the Sample and Analysis Management Program
at the time SAP tables are prepared. The SAP tables will be used to record all pertinent information
(including sample identification number, location, depth, media, date, analysis types, collection types,
and comments) associated with each sample. To minimize SAP discrepancies, SAP tables will be
prepared immediately prior to each sampling event. The field team leader is responsible for SAP table
accuracy.

11.1.2 Container Requirements, Sample Preservation, and Preparation

Bottle requirements and preservatives will be on the field guidance form generated prior to each
sampling event. For each analyte listed on the field guidance form, the container size and type,
preservative, analytical method, and holding time are provided. Samples requiring 4°C preservation will
be chilled in coolers immediately upon collection and will be maintained at 4°C +4° prior to shipment to
ensure adequate preservation.

Sample bottles will be preserved prior to sample collection for those samples requiring zero
headspace (i.e., ethene, methane, and VOCs). For samples requiring preservation at a pH <2 that do not
require zero headspace, appropriate acid will be added and the pH will be checked after sample collection
to obtain a pH between 1.6 and 2. Samples analyzed off-Site will be handled and preserved in accordance
with the governing laboratory statement of work.

All field analyses will be performed in accordance with the stated holding time in the field
guidance forms.

11.1.3 Chain of Custody

To maintain and document possession of samples shipped to a laboratory for analysis,
chain-of-custody procedures will be followed in accordance with MCP-1192, “Chain-of-Custody and
Sample Labeling for ICP CERCLA and Removal Action Sampling Activities”; MCP-1193, “Handling
and Shipping Samples for ICP CERCLA and Removal Action Sampling Activities”; and Quality
Assurance Project Plan for Waste Area Groups 1, 2, 3, 4, 5, 6, 7, 10, and Removal Actions
(DOE-ID 2009f). The purpose of chain of custody is to document the identity of the sample and its
handling from the point of collection until laboratory analysis is complete. When a sample changes
custody, those personnel relinquishing and receiving the sample shall sign the chain-of-custody record.
Each change of possession will be documented. The sample identification number, date, and time will be
entered on the chain-of-custody form the day of sample collection. Sample bottles will be stored in a
secured area. The field team leader is responsible for ensuring that chain-of-custody procedures are
followed in accordance with MCP-1192.



11.1.4 Transportation of Samples

Samples will be transported in accordance with regulations issued by the U.S. Department of
Transportation (49 CFR 171 through 178) and EPA sample handling, packaging, and shipping methods
(40 CFR 261.4(d) and (e)). All samples will be packaged in accordance with the requirements set forth
in MCP-1193, “Handling and Shipping Samples for ICP CERCLA and Removal Action Sampling
Activities”; and the governing task order statement of work and field guidance form.

11.1.5 Radiological Screening

Samples collected from posted radiological wells must be surveyed per the ISB radiological work
permit. Analysis of a gamma screen sample is required from these wells once per year to compare to
historical data.

11.2 Sample Analysis

Samples will be analyzed by using the onsite field laboratory, the IRC laboratory, or a Sample
and Analysis Management-appointed off-Site laboratory, depending upon holding time restrictions,
analytical capabilities, and quality level requirements. The onsite field laboratory, in addition to providing
analytical resources, is used for sample preparation for analysis at both the IRC and off-Site laboratories.
A summary of the laboratory activities is provided below.

11.2.1 Onsite Field Laboratory Activities

The OU 1-07B field laboratory supports project team activities for all components of the
monitoring program. The field laboratory is the center for all onsite collection activities, as well as the
analysis of field tests. These activities provide near-real-time data to evaluate the performance of the
remedy. In addition, the field laboratory is used to coordinate sample delivery to the IRC and to ship
samples to off-Site laboratories. Specific activities the field laboratory supports include colorimetry and
spectrophotometry; digital titration; pH measurement; sample preservation; sample storage, packing, and
shipping; and sample bottle preparation.

The field laboratory lead and field lab technicians will conduct field laboratory operations. Field
laboratory operations and associated equipment are described in TPR-166, “In Situ Bioremediation Field
Laboratory Procedure.” Responsibilities for project personnel are given below:

. The field laboratory lead will ensure that results of the field laboratory analyses are entered into
EDW.
. The field laboratory lead will work with the EDW data management lead to ensure the data are

complete, correct, and uploaded into EDW.

. If any problems occur, the EDW data management lead will notify the project manager and the
field laboratory lead to make appropriate changes.

11.2.2 IRC Laboratory Activities

Analysts at the IRC laboratory analyze samples for chlorinated ethenes (TCE, PCE, cis- and
trans-DCE, vinyl chloride), volatile fatty acids, ethene, methane, and, occasionally, other analyses per
project direction. Details regarding analyses conducted at the IRC laboratory are provided in the most
recent version of SOW-4186, “Statement of Work for Test Area North Operable Unit 1-07B, Samples to
be Analyzed at the INL Research Center.”



11.2.3 Off-Site Laboratory Activities

Off-Site laboratories may analyze samples for chlorinated ethenes (TCE, PCE, cis- and trans-DCE,
vinyl chloride), chemical oxygen demand, alkalinity, iron, anions, radiological analytes, and other
analytes, if needed. Specific requirements will be defined in the task order statement of work and the field
guidance form for each analytical services subcontract.






12. QUALITY ASSURANCE

This section presents or references requirements for quality assurance (QA), including field and
laboratory QA types and frequencies, precision and accuracy, corrective actions, and reporting. This
section includes analyses performed in support of the OU 1-07B remedial action at the onsite field
laboratory, the IRC laboratory, and off-Site laboratories. QA will be implemented as specified in this
Monitoring Plan, the QAPjP (DOE-ID 2009f), and TPR-166, “In Situ Bioremediation Field Laboratory
Procedure.”

For purposes of this Monitoring Plan, laboratory QA measures are those checks that an analyst
routinely performs to determine precision and accuracy of the analytical methods and equipment (method
error). These checks typically include blanks, standards, duplicates, standard reference materials, and
standard additions (matrix spikes). Field QA measures are sample types collected or prepared in the
field during sampling and submitted to the laboratory to assess overall data quality of the sampling and
analysis program (total measurement error). Field QA sample types include field blanks, trip blanks, and
field duplicates.

Performance evaluation samples may be added at the discretion of the technical lead. If
implemented, performance evaluation sampling will be administered by the Sample and Analysis
Management Program, with direction from the technical lead regarding sample type, concentration
ranges, frequency, and analytes for each performance period.

Data validation levels, as defined in the QAPjP (DOE-ID 2009f), are identified for analyses in
Sections 3, 4, 5, 6, and 7. Data from the field laboratory and the IRC are not validated.

Data quality levels are fully defined and their application is discussed in the QAPjP
(DOE-ID 20091). Definitive data have been required to date for assessing completion of remedial
actions at the INL Site. In general, definitive-level data are generated using rigorous analytical methods,
such as approved EPA or American Society of Testing and Materials methods. Either analytical or
total measurement error must be determined. Definitive data QA/QC elements include the following
(DOE-ID 2009f):

. Sample documentation (e.g., location, date, and time).
. Chain of custody.

. Sampling design approach.

. Initial and continuing calibration.

. Determination and documentation of detection limits.
. Analyte or property identification.

° QC blanks (field and method).

. Matrix spike recoveries.

. Analytical error determination. One sample will be analyzed in replicate and the mean and
standard deviation will be determined and reported.

. Total measurement error determination. Duplicate samples will be collected at a frequency of
1 per 20 samples, and the mean and standard deviation will be determined and reported.
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121 Field Laboratory
12.1.1 Laboratory and Field Quality Assurance
Laboratory and field QA for the onsite field laboratory includes analysis of field duplicates, field
blanks, standards, and standard additions (matrix spikes). Table 12-1 gives frequencies for field
laboratory QA measures. Procedures for preparing standards and standard additions, as well as precision

and accuracy requirements and corrective actions, are described in the latest laboratory procedure.

Table 12-1. Field laboratory quality assurance frequency for groundwater monitoring.

Sample Type Frequency Comments
Field duplicate 1 per 20 samples All samples analyzed at the field lab
Field blank 1 per day All samples analyzed at the field lab
Standard additions 1 per 20 samples Sulfate and alkalinity only
Standards 1 per day of analysis Iron, sulfate, and COD only

(COD = 1/batch)
COD chemical oxygen demand

12.1.2 Reporting

Control charts will be prepared and maintained for each QA parameter and analyte. The QA results
will be compiled and summarized for the annual report.

12.2 IRC Laboratory
12.2.1 Laboratory and Field Quality Assurance
Laboratory and field QA for the IRC laboratory includes analysis of field duplicates, standards,
matrix spikes (standard additions), initial calibrations, and continuing calibrations. Table 12-2 presents
the frequencies for all IRC field and laboratory QA measures. Precision and accuracy requirements for
IRC QA measures, as well as corrective actions, are presented in SOW-4186.

12.2.2 Reporting

The IRC QA results will be summarized and reported in the OU 1-07B annual report.

12.3 Off-Site Laboratories
12.3.1 Laboratory and Field Quality Assurance

Laboratory QA for the off-Site laboratories includes blanks, duplicates, standards, and
standard additions (matrix spikes). Off-Site laboratory QA requirements established in the QAP;P
(DOE-ID 2009f) are based on definitive data requirements (Table 12-3). For screening data, field QA
for the off-Site laboratories includes field duplicates. Table 12-4 specifies the frequencies for field QA
analyses.
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Table 12-2. INL Research Center laboratory quality assurance frequency for groundwater monitoring.

Sample Type Frequency Comments

Field duplicate 1 per 20 samples All samples analyzed at the IRC

Matrix spike/matrix spike duplicate VOCs, ethene, and methane

only

1 per 20 samples

Initial calibration check 1 per each lot analyzed;

1 per day minimum

All samples analyzed at the IRC

Continuing calibration check 1 per 10 samples All samples analyzed at the IRC

In accordance with direction VOCs only
from the Operable Unit

1-07B technical lead

Performance evaluation samples

INL Idaho National Laboratory
IRC INL Research Center
VOC volatile organic compound

Table 12-3. Off-Site laboratory quality assurance requirements for definitive data.”

Quality Assurance Parameter Acceptable Range” Parameter Calculated

Precision

Duplicates TCE: £14% Relative percent difference
Accuracy

Standards TCE: 71-120% % recovery

Matrix spikes TCE: 71-120% % recovery
Completeness

Monitoring 90%° % complete

Compliance monitoring 100% % complete

a. As defined by the QAPjP (DOE-ID 2009f).

b. Other analytes for which definitive data will be collected have no quality control requirements specified in the QAPjP
(DOE-ID 2009f).

c. Does not include wells that cannot be sampled due to declining water levels.

QAPjP
TCE

Quality Assurance Project Plan
trichloroethene

Table 12-4. Field quality assurance frequencies for definitive data.

Sample Type Frequency Comments
Field duplicate 1 per 20 samples All off-Site samples
Field blank® 1 per 20 samples Off-Site samples
Trip blank® 1 per sample cooler Off-Site VOCs only

a. Not required for samples sent off-Site for screening-level data.

VOC volatile organic compound
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12.3.2 Corrective Actions

The Sample and Analysis Management Program establishes corrective action requirements for the
performing laboratory.

12.3.3 Laboratory Reporting Requirements

Laboratory reporting requirements for off-Site laboratory QA are established in the task order
statement of work for the performing laboratory. Off-Site laboratory QA results will be compiled and
summarized in the annual report.
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13. WASTE MANAGEMENT

The sampling activities described above will generate potentially contaminated wipes, sample
bottles, personal protective equipment, sample rinsates, and purge water. All waste generated as a result
of groundwater monitoring activities will be managed in accordance with the requirements of the

Waste Management Plan for Test Area North Final Groundwater Remediation Operable Unit 1-07B
(ICP 2010).
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14. HEALTH AND SAFETY

Specific health and safety requirements are covered in PLN-2128, “Environmental Restoration
Project Health and Safety Plan.” The Health and Safety Plan governs all work performed by employees
of the Idaho Cleanup Project contractor, subcontractors, subtier subcontractors, other companies, or
U.S. Department of Energy laboratories.
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15. REPORTING

Validated sampling results will be submitted to the Agencies no later than 120 days after
completion of a sampling event. Non-validated data that support decision-making will be shared with
the Agencies in informal reports, such as bimonthly reports, and presented in the annual report.

15.1 Annual Monitoring Report

All groundwater monitoring information will be compiled in an annual report and will be provided
to the Agencies (i.e., DOE-ID, EPA, and the Idaho Department of Environmental Quality). This report
will document the status of active remediation and MNA components. Information reported will include
analytical results, water-level measurements, trend charts, QA results, interpretations, and operational
changes. The annual report will support Agency 5-year reviews.

15.2 Five-Year Review Reports

Five-year review reports will be prepared and submitted to the Agencies on the schedule for the
INL Site-wide 5-year review. The 5-year review reports will provide information on the effectiveness of
the overall plume remediation in obtaining RAOs and may include comparisons of contaminant plume
concentrations and extent over time along with supporting groundwater quality data.
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Monitoring Well Information

Appendix A

Operable Unit 1-07B

Table A-1. Construction details for hot spot/in situ bioremediation (ISB) groundwater monitoring wells.

Pump Discharge
Elevation at Top  Well Total Screened Sampling Line or Pipe Discharge
Sample of Casing Depth Interval(s) Screen Pump Depth Diameter Line or Pipe
Location Well Name Well ID  (ft above msl) (ft bls) (ft bls) Type Type (ft bls) (in.) Material
TSF-05A ANP-03 71 4,783.36 310.00 180244 Perforated RF2 235 0.38 Polyethylene
TSF-05B ANP-03 71 4,783.36 310.00 269-305 Perforated RF2 268 0.38 Polyethylene
TAN-10A TAN-10A 348 4,780.70 250.00 216-250 Stainless steel RF4, 5E8 233 1 Stainless steel
TAN-25 TAN-MON-A-024 1117 4,783.25 315.00 217297 Stainless steel RF2 230 0.5 Polyethylene
TAN-26 TAN-MON-A-025 1118 4,781.93 412.00 369409 Stainless steel RF4 389 1 Stainless steel
TAN-27 TAN-MON-A-027 1009 4,782.16 253.70 — — RF4, SE8 235 1 Stainless steel
TAN-28 TAN-MON-A-028 1008 4,781.07 262.00 220-260 Stainless steel RF2 240 0.38 Polyethylene
TAN-29 TAN-MON-A-029 1010 4,784.07 265.00 222.25-262.25 Stainless steel ~RF4, 16E4 253 1 Stainless steel
TAN-30A TAN-MON-A-030 1012 4,780.62 320.90 299.90-319.90  Stainless steel ~ RF4, 5E8 313 0.75 Stainless steel
TAN-31 TANT-INJ-A-003 1219 4,780.83 310.00 205-310 Open hole RF2 258 0.38 Polyethylene
TAN-37A°  TANT-MON-A-011 1163 4,784.35 415.90 204-415.90 Open hole RF2 240 0.38 Polyethylene
TAN-37B  TANT-MON-A-011 1163 4,784.35 415.90 204-415.90 Open hole RF2 270 0.38 Polyethylene
TAN-37C  TANT-MON-A-011 1163 4,782.32 415.90 204-415.90 Open hole RF4 375 1 Stainless steel
TAN-D2 TAN-Drainage 339 4,779.89 262.00 116-126 Perforated RF4 241 1 Stainless steel
Disposal 2
— — — — 201-222 Perforated — — — —
— — — — 232-251 Perforated — — — —
TAN-9 TAN-09 346 4,782.62 326 300.4-322.4 Slotted steel RF4 293 1 Steel
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Table A-1. (continued).

Pump Discharge
Elevation at Top  Well Total Screened Sampling Line or Pipe Discharge
Sample of Casing Depth Interval(s) Screen Pump Depth Diameter Line or Pipe
Location Well Name Well ID  (ft above msl) (ft bls) (ft bls) Type Type (ft bls) (in.) Material

TAN-1859A TAN-1859 1859 4,785.23 301 204-301 Open hole RF2 225 0.38 Polyethylene
TAN-1859B TAN-1859 1859 4,785.23 301 204-301 Open hole RF2 250 0.38 Polyethylene
TAN-1860 TAN-1860 1860 4,784.99 413 204-413 Open hole RF2 269 0.38 Polyethylene
TAN-1861 TAN-1861 1861 4,785.53 414 204-414 Open hole RF2 239 0.38 Polyethylene

RF2  Grundfos RediFlo-2 pump
RF4  Grundfos RediFlo-4 pump

Table A-2. Well construction information for the Operable Unit 1-07B medial zone/New Pump and Treat Facility monitoring wells.

Pump
Elevation at Discharge

Top of Casing  Well Total Production Sampling Line or Pipe  Discharge

(ft above msl, Depth Interval(s) Screen  Screen Pump Depth Diameter  Line or Pipe
Well Name  Well ID NGVD29) (ft bls) (ft bls) Type  Material Type (ft bls) (in.) Material
TAN-33 1135 4,800.41 441 231-441 (0] NA RF2 307 0.5 Teflon
TAN-36 1138 4,796.35 443 200443 (0] NA RF2 295.7 0.5 Teflon
TAN-41 1167 4,785.94 422 204-422 (0] NA RF2 275 0.38 Poly
TAN-42 1168 4,802.58 440 197440 (0] NA RF2 268 0.38 Poly
TAN-43 1169 4,801.78 438 220-438 (¢ NA RF2 298.6 0.5 Teflon
TAN-44 1170 4,800.75 442 221-442 0 NA RF2 294.5 0.5 Teflon
NA  not applicable PVC  polyvinyl chloride
NP  no pump RF2  Grundfos RediFlo-2 pump

(0] open hole
Poly polyethylene

RF4

Grundfos RediFlo-4 pump




Table A-3. Well construction information for the monitored natural attenuation monitoring wells.

Pump Discharge
Elevation at Well Total Production Sampling  Line or Pipe Discharge
Top of Casing Depth Interval(s) Screen Screen Pump Depth Diameter Line or Pipe
Well Name Well ID  (ft above msl, NGVD29) (ft bls) (ft bls) Type Material Type (ft bls) (in.) Material
MNA TCE Plume
TAN-16 752 4,788.81 323.00 302-322 ss ss RF4 317 1 ss
TAN-21 793 4,789.2 519.50 431451 Ss ss RF4 432 1 Ss
TAN-51 1316 4,788.59 470.00 NA (0] NA FLUTe®* 413 0.38 Poly
TAN-54 1340 4,789.36 474.00 NA (0] NA FLUTe®* 460 0.38 Poly
TAN-55 1341 4,789.64 470.00 NA (0] NA FLUTe®" 317 0.38 Poly
TAN-52 1317 4,788.00 470.00 NA (0] NA FLUTe®* 373 0.38 Poly
ANP-8 76 4,790.52 309.20 232.8-304.65 P Steel RF2 268 0.38 Poly
TAN-56 1342 4,790.05 460.00 NA (0] NA FLUTe®" 334 0.38 Poly
TAN-57 1343 4,790.30 491.00 221-491 (0] NA NP® 353 — —
TAN-58 1344 4,791.70 483.00 220-483 (0] NA RF2 295 0.38 Poly
GIN-04 162 4,788.08 300.00 287-297 s PVC RF2 292 0.38 Poly
MNA Radionuclides
TAN-25 1117 4,783.25 315.00 217-297 s ss RF2 230 0.38 Poly
TAN-28 1008 4,781.07 262.00 220-260 s ss RF2 240 0.38 Poly
TAN-29 1010 4,784.07 265.00 222.25-262.25 ] ss RF4, 16E4 253 1 ss
TAN-30A 1012 4,780.62 320.90 299.90-319.90 ] S8 RF4, SE8 313 0.75 ss
TAN-37A 1163 4,784.35 415.90 204-415.9 (¢} NA RF2 240 0.38 Poly
TAN-37B 1163 4,784.35 415.90 204-415.9 (¢} NA RF2 270 0.38 Poly
TSF-05A 71 4,783.36 310.00 180244 P Steel RF2 235 0.38 Poly
TSF-05B 71 4,783.36 310.00 269-305 P Steel RF2 268 0.38 Poly
TAN-1861 1861 4,785.53 414 204414 (0] NA RF2 239 0.38 Poly

a. If the Flexible Liner Underground Technology (FLUTe®) is removed, a dedicated or portable submersible pump will be used to sample this well.

b. A port-a-reel pump will be used to sample this well.

NA not applicable

NP no pump
(6] open hole
P perforated

poly  polyethylene

PVC  polyvinyl chloride

RF2
RF4

S
Ss

TBD

stainless steel
to be determined

Grundfos RediFlo-2 pump
Grundfos RediFlo-4 pump




