SGW-58863
Revision 0

Field Summary Report: Inspection, Repair, and
Installation of Hyporheic Zone Sampling Points in
the 100-BC-5 Operable Unit

Prepared for the U.S. Department of Energy
Assistant Secretary for Environmental Management

Contractor for the U.S. Department of Energy
under Contract DE-AC06-08RL 14788

P.O. Box 1600
Richland, Washington 99352

Approved for Public Release;
Further Dissemination Unlimited







SGW-58863
Revision 0

Field Summary Report: Inspection, Repair, and Installation of
Hyporheic Zone Sampling Points in the 100-BC-5 Operable Unit

Date Published
June 2015

Prepared for the U.S. Department of Energy
Assistant Secretary for Environmental Management

Contractor for the U.S. Department of Energy
under Contract DE-AC06-08RL14788

SM

P.O. Box 1600
Richland, Washington 99352

APPROVED
By Ashley R Jenkins at 3:12 pm, Jun 11, 2015
Release Approval Date

Approved for Public Release;
Further Dissemination Unlimited




SGW-58863
Revision 0

TRADEMARK DISCLAIMER

Reference herein to any specific commercial product, process, or service by
tradename, trademark, manufacturer, or otherwise, does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof or its contractors or
subcontractors.

This report has been reproduced from the best available copy.

Printed in the United States of America



SGW-58863, REV. 0

Contents
1  Introduction 1
2 Methods 3
3 Results 11
4 Deviations from Planned Work 13
5 Health and Safety Issues 18
6 Observations and Conclusions 21
7  References 23
Appendix
A Data Logger Calibration Records.................ccooeiiiiiiiiiiiiiee e A-i
Figures

Figure 1. Location of Hyporheic Zone Sampling Points Installed near the 100-BC Area in

2013 AN 20D ettt bt b e e e 4
Figure 2. SaMPliNG TUBE SPHICES ...t sreans 5
Figure 3. UNGEIWALET REPAITS ...ttt ettt b et 5
Figure 4. New Design Upper Flange and Cable-Grip CONNECLON .........cccveviiiiiieieceeie e 6
Figure 5. Components of the New Design Flange and Cable-Grip Assembly..........cccocvviininerenennn. 7
Figure 6. Temporary Fixes at Data LOGQEr SITES ........ccvriiiriiiieiiiiesise e 7
Figure 7. Hyporheic Zone Sampling Point Designed for Very Shallow Hyporheic Zone

SAMPIING POINTS ...t r e st e e sbe et e e besae e besbe e e e sreans 8

Tables

Table 1. 2014 Hyporheic Zone Sampling Point Installation LOCAtIONS............cccevveieiiineninicieieee, 9
Table 2. 2014 to 2015 HSP Maintenance, Repair, and Installation Summary...........cccccecevvviienenenn, 14



SGW-58863, REV. 0

This page intentionally left blank.



SGW-58863, REV. 0

Terms
CHPRC CH2M HILL Plateau Remediation Company
DOE U.S. Department of Energy
EAS Environmental Assessment Services
GPS global positioning system
HSP hyporheic zone sampling point
NCO nuclear chemical operator
ou operable unit
S/N serial number
SHOALS Scanning Hydrographic Operational Airborne Lidar Survey
SOW statement of work
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1 Introduction

Decades of storage and disposal of large volumes of radioactive and non-radioactive wastes associated
with operation of two water-cooled nuclear reactors (105-B and 105-C) in the 100-BC Area of the
U.S. Department of Energy (DOE) Hanford Site resulted in soil, groundwater, and hyporheic zone
contamination in the approximate 11.7 km? (4.5 mi?) 100-BC-5 Groundwater Operable Unit (OU).
CH2M HILL Plateau Remediation Company (CHPRC) monitors 100-BC OU groundwater for DOE to
meet Comprehensive Environmental Response, Compensation, and Liability Act of 1980 and Atomic
Energy Act of 1954 requirements.

In addition to the existing long-term groundwater monitoring program at the Hanford Site, CHPRC asked
Environmental Assessment Services (EAS) in 2013 to initiate new studies in the 100-BC Area to reduce
uncertainties relating to the level of risk associated with variable contaminant concentrations in Columbia
River pore water. These studies included installation of hyporheic zone sampling points (HSPs) along the
100-BC shoreline (SGW-57204, Field Summary Report for 100-BC-5 Groundwater Monitoring Wells
and Hyporheic Sampling Points).

In October 2013, EAS designed HSPs using stainless steel sampling points with Teflon® tubing that can
be retrieved from the river bottom for sampling. EAS staff installed 18 stainless steel HSPs at 14 unique
locations along the 100-BC shoreline just below the low river mark. A shallow (0.5 m [1.6 ft]) depth HSP
was installed at each of the 14 locations, 3 medium (1 m [3.3 ft]) depth HSPs were installed at 3 of the

14 locations, and 1 deep (2 m [6.6 ft]) depth HSP was installed; data loggers were installed in four HSPs
to measure water level, temperature, and conductivity.

In August 2014, EAS conducted maintenance and repair of HSPs installed in 2013 and installed six new
HSPs as described in a statement of work from CHPRC. Some HSPs did not withstand seasonal river
conditions and/or river flow rates as high as 8.5 million L/second (300,000 ft3/second). The statement of
work indicated that only 6 of the 18 previously installed HSPs were functioning correctly, and 5 of the 18
were not functioning at all.

This report details the work EAS conducted under the statement of work, including inspecting and
troubleshooting malfunctioning HSPs, repairing and improving previously installed HSPs, replacing data
loggers in four designated HSPs, and installing six new very shallow (15 to 30 cm [6 to 12 in.]) depth
HSPs near six of the previously installed HSPs (Figure 1).

® Teflon is a registered trademark of DuPont, Wilmington, Delaware.
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2 Methods

Work for this project was conducted in multiple phases. Initial field reconnaissance was conducted for the
12 HSPs that were identified as either broken or in service but with low specific conductivity, to
determine the cause of the malfunction. This initial HSP inspection was performed by visually inspecting
the HSPs and associated tubing from the boat to determine if the sampling tube connections were still
intact. In most cases, a disconnect in the tubing (either at the splice between the tube attached to the HSP
and the longer sampling tube, or from the HSP itself) was determined to be the cause of the problem.

The sampling tube and tube from the HSP were originally spliced together with a piece of silicon tubing
secured with zip-ties during initial installation in 2013, several of which failed (Figure 2). All of these
splices were replaced with rigid in-line connectors like the one shown in Figure 2. EAS staff completed
these repairs from the boat in most instances.
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Figure 1. Location of Hyporheic Zone Sampling Points Installed near the 100-BC Area in 2013 and 2014
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original silicone tubing
installed in 2013 In-line connection
splices | installed in 2014

Note: Silicone tubing splices originally installed in 2013 failed, in many cases, and were replaced with new in-line
connectors in 2014.

Figure 2. Sampling Tube Splices

At four HSPs (C8844, C8852, C8855, and C8861), the tube from the HSP had become disconnected.
The tubes at C8844 and C8852 had been pulled through a rubber stopper designed to secure the tube and
a data logger cable within the HSP. The tubes at C8855 and C8861 had become disconnected from the
barbed fitting of the HSP. In these instances, EAS deployed certified divers! using self-contained
underwater breathing apparatus to remove the old flange and barbed fitting and replace them with the
newly designed upper flange and cable-grip connector. Divers were connected to a tether line during all
dive operations to provide stability against the current, communication with the boat crew, and retrieval
assistance (Figure 3). A standby diver was ready during all dive operations, and the boat crew visually
monitored the diver throughout the duration of all dives.

Figure 3. Underwater Repairs

1 Certified by the National Association of Underwater Instructors or Professional Association of Diving Instructors.
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The new upper flange was designed to mate to the 2.54 cm (1 in.) blind flanges of the shallow riverbed
HSPs already in place, using the nuts and bolts that secured the old upper flange (Figure 4). The inside
diameter of the new upper flange has a larger threaded inside diameter than the old design to mate with
the new cable-grip connectors. The cable-grip connectors thread into the newly designed upper flange,
providing for a more secure connection than the barbed fitting of the original design. With this new
design, Teflon tubing (0.64 cm [0.25 in.] outside diameter and 0.32 cm [0.125 in.] inside diameter) is
threaded through a Masterflex® sleeve of silicon tubing and into the newly designed cable-grip connector
with a wire mesh section that provides a more secure connection (Figure 4).

New cable grip connector

| New upper
installed during 2014

3 | flange installed

in 2014 to

accommodate

LA , PL TRV N

L - & _ - - sut &
Sampling tubes were reconnected to the HSP using the new cable-grip connector (left). The new upper flange (right) was
designed to cover to the new cable-grip connector design for the 0.5 m deep (shallow) riverbed HSPs already in place.

Figure 4. New Design Upper Flange and Cable-Grip Connector

The new flanges and cable-grip connectors were built of stainless steel. As with the old design, the new
central piece of the flange assembly had a rubber O-ring to ensure a tight seal between this portion of the
flange and that portion of the old flange that remained attached to the HSP (Figure 5).

All components are stainless steel and were thoroughly cleaned with a 1 percent reagent grade detergent
solution and deionized water (>15 Mohms purity) and triple rinsed and wrapped in aluminum foil prior to
field deployment.

In instances where EAS determined the tube had pulled through the rubber stopper, divers retrieved the
upper flange assembly and reinserted the tube through the stopper and added a rigid connector to the end
of the sampling tube. This was done to prevent the tube from pulling through the stopper again until a
more secure connector could be designed and installed (Figure 6).

® Masterflex is a registered trademark of Cole-Parmer, Vernon Hills, lllinois.
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upper picce of the flange assembly O-ring on the central piece of the flange
assembly to seal the HSP inner chamber

Figure 6. Temporary Fixes at Data Logger Sites

After initial inspection and repair of the HSPs noted in the statement of work as broken or in service but
with low specific conductivity, EAS staff installed six new HSPs. The new HSPs are 15 to 30 cm

(6 to 12 in.) below the riverbed surface, located near HSPs C8844, C8848, C8851, C8855, C8859, and
C8861 (Figure 1). These new very shallow HSPs were made using the same design as the medium

(1 m [3.3 ft]) and deep (2 m [6.6 ft]) HSPs installed in 2013 but included the new cable-grip connector
instead of the barbed fitting used in the earlier design (Figure 7). All HSP parts were thoroughly cleaned
with a 1 percent reagent-grade detergent solution and deionized water (=15 Mohms purity) and triple
rinsed and wrapped in aluminum foil prior to field deployment (15 to 30 cm [6 to 12 in.]) below the
riverbed surface).
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Barbed fitting (2013 design)

Figure 7. Hyporheic Zone Sampling Point Designed for Very Shallow Hyporheic Zone Sampling Points

The six new HSP installations were completed on October 2 and 6, 2014. Each very shallow HSP was
installed approximately 1 m (~3 ft) from a previously installed HSP (Figure 1) and at an elevation that
would provide submergence beneath approximately 1 m (~3 ft) of water during low river stage.

These HSPs were installed from a boat, using a drive pipe and drop hammer along the side of the boat.
Each HSP was driven to a depth such that the screened section of the HSP was between 15 and 30 cm

(6 and 12 in.) below the riverbed surface. The very shallow HSP installation efforts were successful on
the first attempt with the exception of C9445, located near C8859. The initial installation attempt at this
site resulted in the drive pipe folding (mushrooming) around the HSP probe, which prevented release of
the HSP from the drive pipe. Significant resistance, likely a large boulder, was encountered on the second
attempt at a depth of about 1 m (~3 ft), near the end of the installation, but EAS staff managed to drive
beyond the resistance to achieve the desired depth. Approximately 3 m (10 ft) of Teflon pore water
sample tubing was connected to the HSP via a cable-grip connector and then connected to an additional
25 m (82 ft) of tubing with a rigid in-line connector (Figure 2). The tube was zip-tied to the other tube(s)
and sinking tether line already at the location. An aluminum tag with the specific HSP (well)
identification number was affixed to each Teflon sampling tube accordingly. The end of the Teflon tubing
was capped to reduce infiltration of the tube line with river water.

Coordinates of the HSP installation sites were recorded with submeter accuracy Pathfinder GeoXT™
global positioning system (GPS). Riverbed elevations where the new HSPs were installed were
determined using the recorded GPS submeter readings and plotted on the Scanning Hydrographic
Operational Airborne Lidar Survey (SHOALS) system bathymetry (Guenther et al., 1996, “Design
considerations for achieving high accuracy with the SHOALS bathymetric lidar system;” Lillycrop et al.,
1996, “Development and operation of the SHOALS airborne lidar hydrographic survey system;”

Parson et al., 1997, “Use of Lidar Technology for Collecting Shallow Water Bathymetry of Florida
Bay”). The associated data are provided in Table 1.

The very shallow HSPs were pump tested between October 7 and October 16, 2014, to ensure that the
HSPs were functioning correctly (specifically, pulling hyporheic pore water versus river water).

Rates varied from 10 mL/min to 400 mL/min, and a minimum of 1,000 mL of water was pumped from
each of the newly installed HSPs. All the newly installed HSPs displayed specific conductivity readings
indicative of hyporheic pore water (260 uS/cmto 353 uS/cm) versus river water (~137 uS/cm) except for
C9445, which was tested three times and had readings ranging from 141 uS/cm to 263 puS/cm.

These readings are above expected readings for river water (~137 puS/cm) but less than expected for
purely hyporheic pore water when compared to the specific conductivity reading for the other five very
shallow HSP installed during the same period.

™ GeoXT is a trademark of Trimble Navigation Limited, Sunnyvale, California.
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NADS3 State Plane Washington South WGS84 NAVDSS8
Well Riverbed Elevation
Identification Easting Northing Latitude Longitude (m)

C9441 564918.30 145393.23 46.63828151 -119.6520717 117.16899872
C9442 565038.99 145391.60 46.63825521 -119.6504957 118.13400269
C9443 565188.09 145420.57 46.63850131 -119.6485442 117.56600189
C9444 565424.96 145474.90 46.63896708 -119.6454429 117.58100128
C9445 565737.63 145565.48 46.63975133 -119.6413463 118.27100372
C9446 566139.23 145686.91 46.64080432 -119.6360836 117.90100098

Reference: NAD83, North American Datum of 1983.
NAVD88 = North American Vertical Datum of 1988
WGS84 = World Geodetic System 1984

During the last phase of the 2014 to 2015 study, EAS replaced the upper flange and connector assembly
on the remaining shallow HSPs and installed and initiated new data loggers at three of four designated
HSP locations. Three of the four Solinst® 2001 LTC Leveloggers® and associated cables installed in 2013
were removed and replaced with Aqua TROLL® 200® data loggers. The fourth could not be replaced
because river conditions were unsafe for diver deployment. Initially, because replacement data loggers
were substantially longer than previously installed data loggers, they would not fit within the HSP
chamber. Therefore, EAS removed one of the two solid Teflon cylinders inserted during 2013 installation
to reduce the purge volume to allow new data loggers to be inserted. A zip-tie was attached to the top of
each data logger to allow retrieval at a later date to download the recorded data. Each data logger was
initiated prior to placement in the HSP cylinder and set to record one reading per hour.

The following serial numbers (S/Ns) correspond to each data logger and its associated HSP location:

e Well C8844: Aqua TROLL S/N 390929
e Well C8848: Aqua TROLL S/N 391637
e Well C8852: Aqua TROLL S/N 391438

Calibration reports for the distributor (In-Situ Inc.) that provided the Aqua TROLL 200 data loggers are
included as Appendix A.

® solinst and Levelogger are registered trademarks of Solinst Canada Ltd., Georgetown, Ontario, Canada.
® TROLL is a registered trademark of In-Situ Inc., Fort Collins, Colorado.
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3 Results

EAS staff began HSP inspection, repair, and installation efforts on September 23, 2014, and completed
them on January 19, 2015. Repair of the HSPs was deemed successful when pump testing resulted in
conductivity rates comparable with those observed during the initial 2013 installation. Repairs and/or
upgrades were conducted on 17 of the 18 HSPs installed in 2013. Newly designed upper flanges and
cable-grip connectors were installed on all of the shallow HSPs (Table 2). Silicone tubing and zip-tie
splices, connecting the HSP tubes to the sampling tubes, were replaced with rigid in-line connectors at
17 of 18 HSP locations. At the only deep (2 m [6 ft]) HSP (C8846), the sampling tube had disconnected
but could not be reconnected because the top of the HSP is well below the bottom of the riverbed surface
and inaccessible.

Installation of the six new very shallow HSPs during 2014 was deemed to be successful when the target
installation depth (0.3 m [1 ft]) was achieved and pump testing resulted in conductivity readings that were
indicative of pore water (>185 uS/cm). All six (100 percent) of the very shallow HSPs planned for
installation were successfully installed.

Three of four (75 percent) of the new data loggers were successfully initiated and installed in C8844,
8848, and C8852. A data logger replacement planned for C8856 was not completed due to fast currents
and high water levels making conditions unsafe to deploy divers on the site. It is expected that the data
logger may be installed later this year when water discharges have dropped to less than ~100,000 ft%/sec.

Table 2 presents the results of the key HSP measurements (conductivity) taken for each new HSP
installation and for all but one of the repairs. Pump tests were not conducted at C8861, but reasonable
conductivity readings were observed during subsequent monthly sampling events at that location.

11
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4 Deviations from Planned Work

No significant data quality issues were noted during the 2014 and 2015 HSP inspection, repair, and
installation effort. A CHPRC representative conducted a tailgate meeting with EAS work crews at the
beginning and end of each workday on the river to confirm that activities were planned and carried out in
accordance with the statement of work, check project status, and provide project support (e.qg.,
conductivity meter and pump).

Replacement of the data loggers was initially delayed due to the new data loggers being backordered, and
then later delayed due to design problems. The new data loggers were longer than those originally installed
in 2013 and would not fit within the HSP cylinder. A retrieval hook was designed to remove the Teflon
spacers originally placed in the HSP cylinders during the 2013 installations. C8856 could not be accessed
due to high water levels. These HSPs were also equipped with rubber stoppers with two small holes: one for
the Teflon sampling tube, and a smaller diameter hole to accommodate the cable for the data loggers. Data
cables installed in 2013 were substantially smaller in diameter than the new cables, and the new cables are
not designed for long-term submersion, both of which caused leakage into the HSP cylinder. Instead of
installing data cables, new flange assemblies and cable-grip connectors similar to those installed on the
HSPs without data loggers were manufactured for the data logger HSPs and installed at the three accessible
sites (C8844, C8848, and C8852) on January 15 and 19, 2015. Data loggers were also initiated and installed
in the HSP cylinders at that time. The data loggers will need to be removed for data retrieval when the
project concludes. No other deviations from the statement of work were noted.

13
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Table 2. 2014 to 2015 HSP Maintenance, Repair, and Installation Summary

Status as Inspection Date and
Well Depth | Defined in Data Found As Is Specific Conductance
Identification (m) SOwW Logger Condition Action(s) Taken During Pump Testing

8840 0.5 In service No 11/24/14 — Assembly | 11/24/14 — Installed new rigid in-line Stable @ ~250-269 puS/cm @
intact and functioning | connector at splice and new design cable-grip | ~ 60 mL/min (12/8/14)
properly connector and flange to HSP assembly.

C8841 0.5 In service No 11/24/14 — Assembly | 11/24/14 — Installed new rigid in-line Stable @ ~303-311 uS/cm @
intact and functioning | connector at splice and new design cable-grip | ~ 12 mL/min (12/8/14)
properly connector and flange to HSP assembly.

C8842 0.5 In service No 11/25/14 — Assembly | 11/25/14 — Installed new rigid in-line Stable @ ~234-267 pS/cm @
intact and functioning | connector at splice and new design cable-grip | ~ 40 mL/min (12/8/14)
properly connector and flange to HSP assembly.

C8843 0.5 In service No 11/25/14 — Assembly | 11/25/14 — Installed new rigid in-line Stable @ ~234-276 pS/cm @
intact and functioning | connector at splice and new design cable-grip | ~ 50 mL/min (12/8/14)
properly connector and flange to HSP assembly.

C8844 0.5 In service Yes 09/24/14 — Tube to 12/02/14 — Installed new rigid in-line Stable @ ~ 267-301 puS/cm
but low HSP was connector at splice and new design cable-grip @ ~ 30 mL/min (10/1/14);
specific disconnected (pulled connector and flange to HSP assembly. stable @ ~277 @30 mL/min
conductivity out of two-hole rubber | 129/03/14 — Deployed new data logger for NCO sampling (1/21/15)

plug) (SN 390929).
01/15/15 — Initiated data logging (1 read/hr).

C8845 1 In service No 09/24/14 — In-line 09/24/14 — Installed new rigid in-line Stable @ ~ 287-297 uS/cm
but low connector separated connector at splice. @ ~ 47 mL/min (9/25/14)
specific
conductivity

C8846 2 Broken No 09/24/14 — Tube 09/23/14 — Removed tube splice and sampling | Not applicable
splice separated from | tube from river; HSP inaccessible for
HSP reconnection.

C8847 0.5 In service No 12/04/14 — Assembly | 12/04/14 — Installed new rigid in-line Stable @ ~255-265 uS/cm @

intact and functioning
properly

connector at splice and new design cable-grip
connector and flange to HSP assembly.

~ 30 mL/min (12/10/14)

0 'A3Y ‘€9885-M9OS
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Table 2. 2014 to 2015 HSP Maintenance, Repair, and Installation Summary

Status as Inspection Date and
Well Depth | Defined in Data Found As Is Specific Conductance
Identification (m) SOwW Logger Condition Action(s) Taken During Pump Testing
C8848 0.5 In service Yes 09/25/14 — Found 12/04/14 — Installed new rigid in-line Stable @ ~ 303-305 uS/cm
but low assembly intact connector at splice and new design cable-grip | @ ~ 40 mL/min (12/10/14);
specific connector and flange to HSP assembly. appeared to be pulling river
conductivity Initiated and deployed new data logger (S/N water (139 uS/cm @ ~ 30
391637). mL/min after 10 min) during
NCO sampling (1/21/15)
C8849 1 In service No 09/24/14 — In-line 09/24/14 — Installed new rigid in-line Stable @ ~ 294-295 puS/cm @
but low connector separated connector at splice. 30 mL/min (9/24/14)
specific
conductivity
C8851 0.5 In service No 11/24/14 — Assembly | 11/24/14 — Installed new rigid in-line Stable @ ~ 243-284 uS/cm @
intact connector at splice and new design cable-grip 50 mL/min (12/10/14)
connector and flange to HSP assembly.
C8852 0.5 In service Yes 09/24/14 — Tube to 12/03/14 — Installed new rigid in-line Stable @ ~ 248 uS/cm @ 10
but low HSP was connector at splice and new design cable-grip | mL/min for NCO sampling
specific disconnected (pulled connector and flange to HSP assembly. (1/21/15)
conductivity out of two-hole 12/03/14 — Deployed new data logger
rubber plug) (SN 391438).
01/15/15 — Initiated data logging (1 read/hr).
C8853 1 In service No 09/23/14 — Assembly | 12/03/14 — Installed new rigid in-line Stable @ ~307-312 pS/cm @
but low intact connector at splice and new design cable-grip ~10 mL/min for NCO
specific connector and flange to HSP assembly. sampling (10/15/14)
conductivity
C8855 0.5 Broken No 09/24/14 — Loom 09/24/14 — Removed loom and affixed more Stable @ ~ 341-354 pS/cm

mostly unraveled;
tube to HSP was
disconnected from the
barbed fitting of the
HSP

zip-ties.
09/29/14 — Installed new rigid in-line

connector at splice and new design cable-grip
connector and flange to HSP assembly.

@ ~ 10 mL/min (10/1/14)

0 'A3Y ‘€9885-M9OS
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Table 2. 2014 to 2015 HSP Maintenance, Repair, and Installation Summary

Status as Inspection Date and
Well Depth | Defined in Data Found As Is Specific Conductance
Identification (m) SOwW Logger Condition Action(s) Taken During Pump Testing
C8856 0.5 In service Yes 09/25/14 — Assembly | No action; conditions deemed unsafe for Stable @ ~ 280-281 uS/cm
but low intact and functioning | deployment of diver to replace connector and @ ~ 10 mL/min (9/25/14)
specific properly flange to HSP assembly due to high water
conductivity levels.

C8859 0.5 Broken No 09/23/14 — Loom 09/23/14 — Removed loom and affixed more Stable @ ~337-348 uS/cm @
mostly unraveled and | zip-ties. ~ 10 mL/min (12/11/14)
spllc(? in tubing came | 1975/14 _ Installed new rigid in-line
apart; end caps on connector at splice and installed new design
both ends of the cable-grip connector and flange to HSP
sampling tube assembly.

C8860 0.5 Broken No 9/23/14 — Loom 09/24/14 — Removed loom and affixed more Stable @ ~ 334-335 pS/cm
mostly unraveled and | zip-ties; installed new rigid in-line connector @ ~ 14 mL/min (12/11/14)
splice in tubing came | at splice.
apart 12/02/14 — Installed new design cable-grip

connector and flange to HSP assembly.

C8861 0.5 Broken No 09/24/14 — Loom 09/24/14 — Removed loom and affixed more Not pump tested
mostly unraveled and | zip-ties; installed new rigid in-line connector
splice in tubing came | at splice and new HSP tube.
apart; tube to HSP 11/25/14 — Installed design cable-grip
missing connector and flange to HSP assembly.

C9441 0.3 New Install No NA 10/06/14 — Installed ~2 m (~6 ft) upstream of Stable @ ~297-300 uS/cm @

C8844. ~175-200 mL/min (10/7/14)

C9442 0.3 New Install No NA 10/06/14 — Installed ~2 m (~6 ft) upstream of Stable @ ~299-304 uS/cm @

C8848. ~100-300 mL/min (10/7/14)
C9443 0.3 New Install No NA 10/06/14 — Installed ~1 m (~3 ft) upstream of Stable @ ~300-305 pS/cm @

C8851. ~50-300 mL/min (10/7/14)
C9444 0.3 New Install No NA 10/02/14 — Installed ~1 m (~3 ft) upstream of | Stable @ ~341-343 pS/cm @

C8855.

~ 200 mL/min (10/7/14)

0 'A3Y ‘€9885-M9OS
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Table 2. 2014 to 2015 HSP Maintenance, Repair, and Installation Summary

Status as Inspection Date and
Well Depth | Defined in Data Found As Is Specific Conductance
Identification (m) SOwW Logger Condition Action(s) Taken During Pump Testing
C9445 0.3 New Install No NA 10/02/14 — Installed ~1 m (~3 ft) upstream of Stable @ ~187-240 uS/cm @
C8859. ~ 10 mL/min (10/16/14)
C9446 0.3 New Install No NA 10/02/14 — Installed ~2 m (~6 ft) upstream of | Stable @ ~351-353 uS/cm @
C8861. ~ 200 mL/min (10/15/14)
HSP = hyporheic zone sampling point NCO = nuclear chemical operator
NA = notapplicable SIN = serial number
SOW = statement of work

0 'A3Y ‘€9885-M9OS
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5 Health and Safety Issues

EAS teams conducted the work safely and followed requirements of the health and safety plan. No safety
incidents or near misses occurred throughout the duration of this project.

19
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6 Observations and Conclusions
EAS field teams successfully accomplished the following actions safely and rapidly:

1. Troubleshot malfunctioning HSPs.
2. Conducted in-water inspection and repair of HSPs.
3. Installed semipermanent HSPs to 0.3 m (1 ft) riverbed depths using a drop hammer from the boat.

Notably, the varying river discharges encountered during the September through January work period did not
affect the field crew’s ability to install six additional HSPs or conduct in-water repairs, with HSP site C8856
being the only exception.

This approach provided CHPRC a cost effective means to attain real-time, in situ, pore water upwelling
verifications and pore water pump rate assessments during the actual HSP installation process and
repair activities.
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= Calibration Report
’n-s,tu ’nc. Report Number: ~ 2014111101401-390929
221 East Lincoln Avenue, Fort Collins, CO 80524 USA

1-970-498-1500, 1-800-446-7488, FAX: 1-970-498-1598

Visit us at www.in-situ.com

Instrument Details:

Instrument Model: Aqua TROLL 200
Full Scale Pressure Range 206.84 KPa (30 PSI) vented
Serial Number: 390929

Calibration Details:

Calibration Result: PASS

Calibration Date: 2014-11-11 01:40:01 (UTC)

Nominal Range of Applied Temperature: -5 C to +50 C

Temperature Accuracy Specification: +/-0.1 C From 0 C to +50 C

Nominal Range of Applied Pressure: 0 KPa to 206.8 KPa (0.0 PSI to 30.0 PSI)

Pressure Accuracy Specification: +/- 0.1 %FS from -5 C to +50 C, +/- 0.05 %FS at +15 C
Conductivity Calibration: Passed with cell constant of 1.000

Post-Calibration Check:

[Parameter Applied  Reported  Deviation |
Presswe | 300001]  299976|  -0.0082
|Pressure | 12.0000 ’ 11.9983 | -0.0058‘
Pressue | 00000 00006  -0.0021
Temperature | 39.1900|  39.2599|  0.0699

Calibration Procedures and Equipment Used:

Automated calibration procedures used.

Calibrated in 900, 9,000, & 90,000 uS/cm conductivity solution standards.
Manu Agilent Model 34970A SerialNo MY44038789

Manu Instrulab Model 3312A-14-15-24 SerialNo 31099

Manu Instrulab Model 406X-0031-01 SerialNo 2-31140

Manu MENSOR‘Model 600 SerialNo 621433

Manu Agilent Model 53131A-010 SerialNo MY47001136

Manu MENSOR Model 600 SerialNo 623321

Notes:

1. Standards used in this calibration are traceable to the National Institute of Standards and Technology.
2. This calibration report shall not be reproduced, except in full, without the written approval of In-Situ, Inc.
3. A calibration interval of 12 to 18 months is recommended.

4. The post-calibration data is collected at nominal +20 C.

5. 1.0 PSI = 6.894757 KPa

Performed By: EC
Report generated: 2014-11-26 14:35:04 UTC Copyright © 2010 In-Situ, Inc. Page 1 of 1
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- Calibration Report

o ’n-s,tu ’nc. Report Number: 20141116004150-391637
221 East Lincoln Avenue, Fort Collins, CO 80524 USA

1-970-498-1500, 1-800-446-7488, FAX: 1-970-498-1598

Visit us at www.in-situ.com

Instrument Details:

Instrument Model: Aqua TROLL 200
Full Scale Pressure Range 206.84 KPa (30 PSI) vented
Serial Number: 391637

Calibration Details:

Calibration Result: PASS

Calibration Date: 2014-11-16 00:41:50 (UTC)

Nominal Range of Applied Temperature: -5 Cto +50 C

Temperature Accuracy Specification: +/-0.1 CFrom 0 C to+50 C

Nominal Range of Applied Pressure: 0 KPa to 206.8 KPa (0.0 PSI to 30.0 PSI)

Pressure Accuracy Specification: +/- 0.1 %FS from -5 C to +50 C, +/- 0.05 %FS at+15 C
Conductivity Calibration: Passed with cell constant of 1.000

Post-Calibration Check:

[Parameter Appliéd Reported ‘Deviation |
Pressure i 30.6605J 29.9987 | jﬁOdSB
Pressure 12.0000 | 12.0002 | 0.0006|
Pressure | -0.0002| 00005 0.0025
Temperature 39.4990  39.5642 ? ~ 0.0652

Calibration Procedures and Equipment Used:

Automated calibration procedures used.

Calibrated in 900, 9,000, & 90,000 uS/cm conductivity solution standards.
Manu Agilent Model 34970A SerialNo MY44000742

Manu Instrulab Model 3312A-14-15-24 SerialNo 31128

Manu Instrulab Model 406X-0031-01 SerialNo 3-31103

Manu MENSOR Model 600 SerialNo 622738

Manu Agilent Model 53131A-010 SerialNo MY47001136

Manu MENSOR Model 600 SerialNo 623321

Notes:

1. Standards used in this calibration are traceable to the National Institute of Standards and Technology.
2. This calibration report shall not be reproduced, except in full, without the written approval of In-Situ, Inc.
3. A calibration interval of 12 to 18 months is recommended.

4. The post-calibration data is collected at nominal +20 C.

5. 1.0 PSI = 6.894757 KPa

Performed By: SR
Report generated: 2014-11-26 14:33:11 UTC Copyright © 2010 In-Situ, Inc. Page 1 of 1
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© In-Situ Inc.

Calibration Report

Report Number: 20141116004332-391636

221 East Lincoln Avenue, Fort Collins, CO 80524 USA
1-970-498-1500, 1-800-446-7488, FAX: 1-970-498-1598
Visit us at www.in-situ.com

Instrument Details:

Instrument Model:
Full Scale Pressure Range
Serial Number:

Calibration Details:

Calibration Result:

Calibration Date:

Nominal Range of Applied Temperature:
Temperature Accuracy Specification:
Nominal Range of Applied Pressure:
Pressure Accuracy Specification:
Conductivity Calibration:

Aqua TROLL 200
206.84 KPa (30 PSI) vented
391636

PASS

2014-11-16 00:43:32 (UTC)

-5Cto+50C

+/-0.1 C From 0 Cto+50 C

0 KPa to 206.8 KPa (0.0 PSI to 30.0 PSI)

+/- 0.1 %FS from -5 C to +50 C, +/- 0.05 %FS at +15 C
Passed with cell constant of 1.000

Post-Calibration Check:

[Parameter Applied ) _Iieported Deviation T‘
Pressuwre | 300003  209084] 00762
lPressure | 11.9999|  12.0004 | 0.0016|
|Pressure 0.0001| ~ 0.0006|  0.0015
Temperature | 39.1810 392415  0.0605

Calibration Procedures and Equipment Used:

Automated calibration procedures used.

Calibrated in 900, 9,000, & 90,000 uS/cm conductivity solution standards.
Manu Agilent Model 34970A SerialNo MY44038789

Manu Instrulab Model 3312A-14-15-24 SerialNo 31099

Manu Instrulab Model 406X-0031-01 SerialNo 2-31140

Manu MENSOR Model 600 SerialNo 621433

Manu Agilent Model 53131A-010 SerialNo MY47001136

Manu MENSOR Model 600 SerialNo 623321

Notes:

1. Standards used in this calibration are traceable to the National Institute of Standards and Technology.
2. This calibration report shall not be reproduced, except in full, without the written approval of In-Situ, Inc.
3. A calibration interval of 12 to 18 months is recommended.

4. The post-calibration data is collected at nominal +20 C.

5. 1.0 PSI = 6.894757 KPa

Performed By: SR
Report generated: 2014-11-26 14:33:53 UTC

Copyright © 2010 In-Situ, Inc. Page 1 of 1
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@f@’ s.t Calibration Report
N=ITU ’nc. Report Number: 20141114021850-391438
221 East Lincoln Avenue, Fort Collins, CO 80524 USA

1-970-498-1500, 1-800-446-7488, FAX: 1-970-498-1598

Visit us at www.in-situ.com

Instrument Details:

Instrument Model: Aqua TROLL 200
Full Scale Pressure Range 206.84 KPa (30 PSI) vented
Serial Number: 391438

Calibration Details:

Calibration Result: PASS

Calibration Date: 2014-11-14 02:18:50 (UTC)

Nominal Range of Applied Temperature: -5 C to +50 C

Temperature Accuracy Specification: +/-0.1 CFrom0Cto+50C

Nominal Range of Applied Pressure: 0 KPa to 206.8 KPa (0.0 PSI to 30.0 PSI)

Pressure Accuracy Specification: +/- 0.1 %FS from -5 C to +50 C, +/- 0.05 %FS at+15 C
Conductivity Calibration: Passed with cell constant of 1.000

Post-Calibration Check:

Parameter Applied uﬁeﬁtad Deviation }
Pressure | 30.0003|  29.9958|  -0.0148
Pressure 11.9999 | 11.9993 -0.0021
Pressure -0.00(7)‘1_}_777 -0.0005 -(7).7091757}
Temperature 39.5010 ‘ 39.5618 | 0.0608|

Calibration Procedures and Equipment Used:

Automated calibration procedures used.

Calibrated in 900, 9,000, & 90,000 uS/cm conductivity solution standards.
Manu Agilent Model 34970A SerialNo MY44000742

Manu Instrulab Model 3312A-14-15-24 SerialNo 31128

Manu Instrulab Model 406X-0031-01 SerialNo 3-31103

Manu MENSOR Model 600 SerialNo 622738

Manu Agilent Model 53131A-010 SerialNo MY47001136

Manu MENSOR Model 600 SerialNo 623321

Notes:

1. Standards used in this calibration are traceable to the National Institute of Standards and Technology.
2. This calibration report shall not be reproduced, except in full, without the written approval of In-Situ, Inc.
3. A calibration interval of 12 to 18 months is recommended.

4. The post-calibration data is collected at nominal +20 C.

5. 1.0 PSI = 6.894757 KPa

Performed By: EC
Report generated: 2014-11-26 14:40:44 UTC Copyright © 2010 In-Situ, Inc. Page 1 of 1
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