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TPA-CN- 0865 JiEe CHANCENGTICE FORM  September 12, 2019
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DOE/RL-2013-35-ADD10, 100-HR-3 Groundwater Operable Unit Well Installation Sampling January 2018
and Analysis Plan, Addendum 10: 199-D1-1, 199-D7-7, 199-H1-12, 199-H3-21, 199-H3-31,
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DOE/RL-2013-35-ADD10 is amended to reflect the change of well 699-97-47D from unconfined extraction well to RUM
extraction well. Analytical requirements are to follow the current HASQARD requirements and are added to the document.

M. W. Cline and K. Welsch / L. Buelow . agree that the proposed change
DOE Lead Regulatory Agency
modifies an approved workplan/document and will be processed in accordance with the Tri-Party Agreement Action Plan,

Section 9.0, Documentation and Records, and not Chapter 12.0, Changes to the Agreement.
The following changes were made:

- The Table of Contents is updated and new Tables 8, 9, 10, and 11 are added to the Table of Tables

- The well type for well 699-97-47D is changed in Tables 1 and 2

- Changes to text in section “2 Technical Justification”

- Information for well C9925 in Table 3 is updated

- Well 699-97-47D is removed from Table 4

- Anew “Table 8. RUM Extraction Well 699-97-47D Sample Analytes” is added on page 17

- Anew section “3 Analytical Requirements” is added, containing new tables 9 through 11 of the analytical
requirements for wells 699-97-47D, 199-D1-1, 199-D7-7, 199-H3-31, and 699-95-48C

- Section “3 References” is renumbered to section “4 References”

- The page number for section “4 References” is changed from page 17 to 23

- References cited in newly added Table 9 are added to the References section on pages 23 and 24

Additions are shown using double underline. Deletions are shown using strikeout.
Note: Include affected page number(s): v, 1,10, 11, 12, 16, 17, 18 through 24 -

Justification and Impacts of Change:

Plume conditions have changed. It has been reallzed that extraction in the unconfined aquifer is no longer needed.
However, contamination in RUM is present in the central Horn area. Therefore, the change from unconfined extraction
well to RUM extraction well is for increased hydraulic control and plume management in the RUM agquifer.

Analytical requirements are updated to follow the current HASQARD requirements, and are included in newly added
analytical requirement tables for wells 699-97-47D, 199-D1-1, 199-D7-7, 199-H3-31, and 699-95-48C.
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1 Introduction

This Addendum 10 for DOE/RL-2013-35, 100-HR-3 Groundwater Operable Unit Well Installation
Sampling and Analysis Plan, contains site-specific field sampling plans for the wells proposed and
identified in Table 1.

Table 1. Proposed Wells

Well
Borehole Diameter Easting Northing
Identification Name Type (em [in.]) ) )

C9935 199-D1-1 Unconfined injection well 15.2 (6) 574551 151048
C9722 199-D7-7 RUM monitoring well 152 (6) 574433 152668
C9926 199-H1-12 Unconfined monitoring well 15.2 (6) 5765979 | 153898.8
9923 199-H3-21 Unconfined extraction well 15.2 (6) 578130 152633
C9723 199-H3-31 RUM monitoring well 15.2 (6) 578151.45 | 152364.23
C9724 199-H3-32 RUM monitoring well 15.2 (6) 577710 153063
C9719 199-H7-1 RUM monitoring well 152 (6) 575643 153389
9930 699-95-48C RUM monitoring well 15.2(6) 5752304 | 152573.6
9925 699-97-47D u“‘*‘ﬁ“dv%TﬂM ERRACHON 1526) | 5756875 | 1529377

RUM = Ringold Formation upper mud

The objectives and requirements of these wells are defined in SGW-60843, FY2018 Plume Containment
and Remediation Utilization Plan, and described in general in this report. The following figures are
included in this addendum:

o Figure 1 presents the proposed well locations.

» Figure 2 presents the well construction diagram for wells completed in the unconfined aquifer.
General well construction can also found in Section 3.2.5 of DOE/RL-2013-35.

e Figure 3 presents the construction diagram for wells completed in the first ‘water-bearing unit of the
Ringold Formation upper mud (RUM). Wells encountering separate aquifers will use multiple casing
strings as needed.

o Figures 4 through 8 show the sample intervals and general lithology for each well.
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Post-development samples will be analyzed on an expedited turnaround time to ensure that the
contaminant concentrations are as expected prior to connection to the HX or DX pump and treat (P&T)
system. The wells will be added to DOE/RL-2013-30, Sampling and Analysis Plan for 100-HR-3
Groundwater Operable Unit Monitoring, through a Tri-Party Agreement (TPA) (Ecology et al., 1989,
Hanford Federal Facility Agreement and Consent Order) Change Notice. Quality control and assessment
elements and acceptance criteria associated with field samples for analysis of hexavalent chromium
(Cr[VI}) in water will adhere to DOE/RL-2013-30.

Following completion, wells will be transitioned to the 100-HR-3 groundwater monitoring schedule for
2 years of quarterly sampling to establish baseline conditions. Samples will be collected for the same list
of parameters as described for post-development unless the contaminant is below the detection limits.
After the establishment of baseline conditions, the well sampling schedule will be re-evaluated and
modified through a TPA Change Notice for DOE/RL-2013-30, as needed.

2 Technical Justification

P&T and monitoring wells planned for drilling in FY 2018 will help remediate known groundwater
.contamination in the unconfined aquifer and provide critical information on the nature and extent of
Cr(VI) contamination in the RUM water-bearing unit. Characterization and monitoring samples from the
water-bearing and confining layers of the RUM will provide a deeper and necessary understanding of the
hydraulic and lithologic properties of this lower aquifer along with its relationships with the unconfined
aquifer and Columbia River.

Three Two of the three four wells planned for completion as unconfined aquifer wells (199-D1-1;and
199-H1-12;-and-699-97-47D) will be drilled into the RUM aquifer to collect soil and water samples in
this deeper aquifer. The RUM section of the boreholes will be sealed and decommissioned prior to final

completion as unconfined aquifer wells. The technical justification for the wells is summarized in
Table 2.

Table 2. Technical Needs and Justification Summary

Proposed Well Use
Well Technical Justification (Aquifer)
199-D1-1 | This well will be completed in the unconfined aquifer to increase injection Injection
capacity in the 100-D Area. Samples collected during drilling and - (unconfined)

post-development will provide characterization of contaminants on the
southeastern margin of 100-D and southern boundary of 100-HR-3.
Characterization samples in the RUM aquifer collected during drilling will
provide additional characterization of the lower aquifer.

199-D7-7 | This well will be completed in the uppermost RUM aquifer as a monitoring | Monitoring
well to help define the extent of the Cr(VI) plume in the RUM aquifer (RUM)
between the 100-D Area and the Horn. It will also help provide additional
characterization of this lower aquifer.

199-H1-12 | This well will be completed in the unconfined aquifer as a monitoring well Monitoring
to help evaluate the degree of hydraulic containment and river shoreline (unconfined)
protection of the Cr(VI) plume at the northeastern extent of 100-HR-3.
Samples collected in the RUM aquifer during drilling provide additional
characterization of the lower aquifer.

10
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Table 2. Technical Needs and Justification Summary

Characterization samples in the RUM agquifer collected during drilling will
provide additional characterization of the lower aquifer.

Proposed Well Use
Well Technical Justification (Aquifer)

199-H3-21 | This well will be completed in the unconfined aquifer as an extraction well Extraction -
near the former 107-H retention basin where elevated concentrations of (unconfined)
Cr(VI) and strontium-90 persist. P&T extraction in this location will
improve river protection and mass removal of Cr(VI) and strontium-90.
There are existing wells drilled and completed in the RUM aquifer nearby,
so additional RUM characterization sampling is not necessary in this
borehole.

199-H3-31 | This well will be completed in the uppermost RUM aquifer as a monitoring | Monitoring
well to assist in defining the southeastern extent of the Cr(VI) plume in the (RUM)
RUM aquifer in the 100-H Area. It will also help provide additional
characterization of this lower aquifer.

199-H3-32 | This well will be completed in the uppermost RUM aquifer as a monitoring | Monitoring
well to assist in defining the northern extent of the Cr(VI) plume in the (RUM)
RUM aquifer in the 100-H Area. It will also help provide additional '
characterization of this lower aquifer.

199-H7-1 | This well will be completed in the uppermost RUM aquifer as a monitoring | Monitoring

well to assist in defining the northern extent of the Cr(VI) plume in the (RUM)
RUM aquifer in the central Horn area. It will also help provide additional
characterization of this lower aquifer.

699-95-48C | This well will be completed in the uppermost RUM aquifer as a monitoring | Monitoring
well to assist in defining the southern extent of the Cr(VI) plume in the (RUM)
western Horn area. This well will be drilled and sampled through the entire
RUM unit to characterize the vertical distribution of Cr(VI) and RUM
lithology.

699-97-47D | This well will be completed in the uneenfined uppermost RUM aquifer as an | Extraction
extraction well in the central Horn area. It will provide plume management, | (uneeonfined
hydraulic control, and mass removal of Cr(VI) further eastward in the Horn. | RUM)

A summary of the anticipated geology and number of samples scheduled to be collected for each well is
presented in Table 3. Estimated depths and analytes for soil and water samples are presented in Tables 4

through #8. There is no suspected contamination in the vadose zone; therefore, soil samples will be
‘collected from the unconfined aquifer material and not from above the water table.

11
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Table 4. Unconfined Completion Wells 199-D1-1; and 199-H1-12,-689-87-47D Sample Analytes

Sample Location

199-D1-1; and 199-H1-12;699-97 47D

Estimated Depth to 199-D1-1 16.8 (55)
Water (m [ft] bgs)
199-H1-12 104 (34)
60007 A7 20028
Projected Total Depth | 199-D1-1 41.4 (135)
(m [ft] bgs)
199-H1-12° | 25.9 (85)
£90 057490 274003
q Sample Estimated Depth
Media Type Comments (ft bgs) Analytes
Soil/Geologic Grab Archival purposes Every 5ftand at None
lithologic changes
Screen selection Every 5 ft of Particle-size distribution
screened interval* | (field analysis)
Continuous | Begin 5 ft above D1-1 (70) None
core RUM surface to HI-12 (38)
total depth
DTATD25)
Unconfined aquifer Particle-size distribution
(laboratory analysis), total
chromium, and Cr(VI)
chromium
Confining units in | D1-1 (85) Particle-size distribution
the RUM H1-12 (48) (laborz}tory analysis), total
chromium, and Cr(VI)
97-47D-45) chromium
Water-bearing -D1-1 (105, 130)
units of the RUM HI-12 (80)
O 45303
Water During Middle of DI1-1 (70) Bicarbonate, carbonate,
drilling unconfined aquifer | y11_12 (40) calcium, Cr(VI) (both
filtered and unfiltered),
97-47D-35) total chromium (both
Water-bearing DI-1(105,130) | filtered and unfiltered),
units of the RUM chloride, fluoride,
H1-12 (80) magnesium, manganese,
97 47D (45,80) nitrate, potassium,
- sodium, strontium-90,
Pumped After well Screened interval sulfate, technetium-99,
development and uranium

*See Table 3 for estimated screen intervals.

16




DOE/RL-2013-35-ADD10, REV. 0

Sample Location -97-47D
Estimated Depth to
Water (mftlbgs) | 50m (26f1)
Projected Total Depth
(m [ft] bos) 27.4 m (90f1)
. :
Media Sample Comments e
T U Lype L (it bgs) e
Soil/Geologic Grab Archival purposes | Every 5 fi and at None
’ -lithologic chan:
reen i Everv 5 fi of icle-size distribution
screened interval* (field analysis)
Continuous | Begin 5 fi above 35 None
core RUM surface to
total depth
Unconfined aquifer Particle-size distribution
labor: i
chromium, and Cr(VI)
nfining units in Particle-size distribution
the RUM 45 labor nalysi 1
= chromium, and Cr(VI)
=
units of the RUM | ¢4
Water During Middle of K Bicarbonate, carbonate,
drilling unconfined aquifer calcium, Cr(VI) (filtered),
) total chromium (both
Water-bearing 45,80 filtered and unfiltered),
Pumped After well reened in G i e
trate, potassium, .
development sodium, strontium-90,
sulf etium-
ranium

17
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3 Analﬂical Requirements

AL ITY | Alkalinity, fotal as CaCQs 310.1, Standard Methods 2320, Standard 5250 N/A
' Methods 4500
18540-29- Hex: nt chromium 7196 10.5 400
Amnions ®
16887-00-6 | Chloride 300, 9056 400 35,000
16984-48-8 | Fluoride 525 25,000
14797-55-8 | Ni N 250 12,500
14265-44-2 | Phosphate 225 2.000
14808-79-8 | Sulfate 1050 27,500
Field Measurements
== pH 150.1 & N/A N/A
= Dissolved oxygen 360.1, Standard Methods 4500 O N/A =
= xygen-reduction potential ASTM D1498-14 N/A =
= Temperature 1701 N/A N
= Turbidity 180.1, Standard Methods 2130 B N/A =
Metals
7440-70-2 | Calcium 6010 1050 100,000
7440-47-3 | Chromium 6020 10.5 1,000
7439-954 - | Magnesium 6010 1050 100,000
439-96-5 | Manganese 6020 4.3 1000
7440-09-7 | Potassium 6010 2250 300,000
7440-23-5 | Sodium 6010 1050 100,000
1440-61-1 | Uranium 6020 105 150
Radiochemi
12587-46-1 | Gross alpha Gas proportional counting 3 3
12587-47-2 | Gross beta roportional countin. 4 10

18



DOE/RL-2013-35-ADD10, REV. 0

ical itation limi
T h I nts and A riteri
! Criteri
QC Flement Water | sol Corregtive Action
General Chemistry

LCS 80% to 120% recovery Flag with “o™
DUP® or MS/MSD? <20% RPD ] <35%RPD Review o
EB.FIB <MDL Flag with “Q”

=5% sample concentration
Field duplicate® <20%RPD ] f Review data®

<5% sample concen n
LCS 80% to 120% recovery Flag with “o™®
DUP* or MS/MSD? <20%RPD ‘ <35%RPD Revi ¢
MS/MSD¢ 75% to 125% recovery N
EB.FIB <MDL Elag with “0”

<5% sample concentration
licate* Q0%RPD | f Review data*

19
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Anions by ion MB <MDL Flag with “C”

chromatography <5% sample concentration
LCS 80% to 120% recovery Flag with “o™
DUP*or : <0%RPD | <35%RPD Review data*

<5% sample concentration
Field duplicate® <0%RPD | Review data*

Metals

led plasm i <59 le con ion
DUP< or 20%RPD | <35%RPD Review data®
MS/MSD¢ 75% t0 125% recovery ith “N”
EB.FIB <MDL Flag with “Q”

<5% sample concentration
Field duplicate® <20%RPD | Review data®

coupled plasma/mass <59 ble con i

e LCS : 80% 10 120% recovery Flag with “0™
DUP* or MS/MSD* <0%RPD | <35%RPD Review data®
EB.FIB <MDL Flag with “Q”

<5% sample concentration
Field duplicate® <20%RPD | -=-f Revi :

Radiochemi

Gross alpha/gross beta MB <MDC Flag with “B”

<59 le aptiv .

- ] - l]. - g

EB, FIB <MD Flag with “Q”

<9 Ie v .
i licate® <20% RPD [ f Revi ¢

20
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Strontium-90 MB <MD Flag with “B”
B :
Q 0, 12 0, 111, 699D
T Elag with "™
Tracer %-1059 Review datad
EB.FIB MDC Flag with “Q”
coog garoie o :
Field duplicate® <209 A = Review data®
<5% sam ivi ion
LCS * 80%to 120% recovery or Elag with “o™
I istically derived limi
DUP* <0%RPD | <30%RPD Review data®
M.S 0/ 0, g!gg !ﬂli]_:]@ “21”
<59 )| ivi I tion
Field duplicate’ <20%RPD | Review data®
SRA.. .
LCS 80% to 120% recovery or Elag with “o™
o “statistically derived limitsé
MS 75%125% recovery Elag with “N”
T

21
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Alkalinity Store <6°C Store <6°C ladays
Anions

Nitrate, phosphate Store <6°C Store <6°C 48 hours
Metals

tals by in i led plasma-atomic Adj <2 wi NA 6 months

emission spectrometry '

Metals by inductivel led plasm; < i i N/A 6 months

Imass spectrometry
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