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Executive Summary

During the Hanford Site weapons production mission (1943 to 1989), some contaminants
were released to the Columbia River and to the soil. Some contaminants, including
hexavalent chromium (Cr(VI)), eventually moved from the soil into the groundwater and
then into the Columbia River in places where groundwater seeps up into the river bottom
in spaces between rocks and sediment grains. The water in these spaces is termed pore
water. This report summarizes pore water sampling activities carried out near 100-F
during the winter of 2011. The purpose of this sampling event was to evaluate whether
Cr(VI) was present, at detectable levels at each sampling station, and to assess the levels
and extent of Cr(VI) and total chromium in the most biologically active region of the

river bed near 100-F (upper 30 cm [12 in.] of substrate).

During February 2011, 23 pore water samples were collected near 100-F. Bulk samples
of pore water were collected between 28 and 30 cm (11 to 12 in.) below the surface of the
river bed using the Trident? probe and associated deployment techniques. Filtered
samples were analyzed for total chromium, and unfiltered samples were analyzed for
Cr(VI). The sampling techniques were similar to those used during previous pore water

sampling events,

Pore water samples were collected from one station that was previously sampled during
2009 and 2010. Pore water samples obtained previously from this station had Cr(VI)
concentrations between 8 and 20 pg/L. No Cr(VI) was detected at this station in 2011. In
addition, 19 stations were sampled along two nearshore transects running parallel to the
shoreline but at different distances from shore. Only one of these had detectable Cr(VI),
reported at 2.7 pg/L, just slightly above the detection limit (2 pg/L).

Results of this and previous studies indicate that 100-F pore water is not contaminated
with Cr(V]) at levels above the ambient water quality standard (10 ug/L). During three
sampling events, only one sample had an analytical result above 10 pg/L, and that result

is of questionable quality.

1 Coastal Monitoring Associates (San Diego, California) Trident probe has a patent pending.
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1 Introduction

Between 1943 and 1989, during the Hanford Site weapons production mission, some contaminated
materials were discharged to the Columbia River. In addition, waste disposal practices resulted in the
release of contaminants to the upland soil. Some of these contaminants migrated from the soil to the
groundwater and moved via the groundwater into the river where the groundwater percolates (seeps) up
through the river bottom and mixes with river water and riverine sediments. These areas are known as
upwellings, and the intersecting waters are referred to as pore water.

This report summarizes pore water sampling activities carried out near 100-F during the winter of 2011 in
support of DOE/RL-2009-43, Sampling and Analysis Plan for the 100-FR-1, 100-FR-2, 100-FR-3,
100-1U-2, and 100-1U-6 Operable Units Remedial Investigation/Feasibility Study, as revised by the
Tri-Party Agreement Change Notice Form (TPA-CN-391). Pore water in 100-F was previously sampled
in the fall of 2009 and early 2010 (DOE/RL-2008-11, Remedial Investigation Work Plan for Hanford Site
Releases to the Columbia River). The hexavalent chromium (Cr(VI)) concentration of one pore water
sample was above the 10 pg/L ambient water quality standard (AWQS).

Groundwater beneath a portion of 100-F is contaminated with Cr(VI) at concentrations above the AWQS
(DOE/RL-2010-11, Hanford Site Groundwater Monitoring and Performance Report for 2009: Volumes 1
& 2). Strontium-90, nitrate, and trichloroethene also exceed water quality standards in 100-F
groundwater, but concentrations were below levels of concern in pore water samples during a previous
sampling event (WCH-398, Data Summary Report for the Remedial Investigation of Hanford Site
Releases to the Columbia River, Hanford Site, Washington).

The overall goal of the sampling summarized in this document was to provide additional information for
estimating the impacts of the 100-F Cr(VI) plume on the Columbia River (Figure 1). These data provide
insight regarding Cr(VI) levels potentially entering the river through the hyporheic zone and
groundwater/river mixing ratios within the most biologically active zone of the river bed (upper
approximately 30 cm [12 in.] of substrate). The pore water sampling scope involved the following work
activities:

e Pore water was collected from twenty locations along two nearshore transects, both approximately
parallel to the shoreline but at different distances from shore. The transects spanned the width of the
groundwater Cr(VI) plume.

e Pore water samples were analyzed for total chromium, Cr(VI), and additional water quality
parameters (conductivity, pH, dissolved oxygen [DO], temperature, oxidation-reduction potential
[ORP], and turbidity) to define the extent of contamination and support a contaminant transport
evaluation.
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Figure 1. 100-F Pore Water Sample Area, Hanford Site, Washington
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2 Methods

Bulk samples of pore water were collected using the Trident? probe and associated deployment
techniques, shown in Figure 2. Trident is a liquid phase groundwater mapping and sampling tool,
designed for sustained use in complex offshore riverine environments. The probe is mounted on a driving
frame that allows samples to be collected in turbulent waters and rocky river beds while keeping the
probe stable.

Off-Shore Deployment Riverbed Installation On Board Sampling & Monitoring

Pore?w'm’te'r'

Monitoring
Z Sample

and Tubing
——

- Drivin :
~ ,’J’IT Fram:

i, L

Peristaltic
3

River Bottom® “a

Figure 2. Pore Water Sampling Using the Trident Probe and Associated Deployment Techniques

In general, the field sampling techniques and data collected during this sampling effort were similar to the
efforts described in WCH-380, Field Summary Report for Remedial Investigation of Hanford Site
Releases to the Columbia River Hanford Site, Washington: Collection of Surface Water, Pore Water, and
Sediment Samples for Characterization of Groundwater Upwelling, in support of the DOE/RL-2008-11
remedial investigation (RI). The approach was used to detect groundwater upwellings and allowed field
teams to collect verifiable pore water samples to be analyzed for the presence of specific groundwater
contaminants, such as Cr(VI).

Once the offshore deployment vessel was located over a desired station, the driving frame and Trident
probe were deployed to the river bed, and the probe was driven 27 to 30 cm (11 to 12 in.) below the river
bed surface. The sampling tube was then purged using a peristaltic pump onboard the vessel. Pore water
samples were then drawn to a precleaned bulk sample container.

2.1 Pore Water Sample Collection Guidelines

A great deal of research on the Hanford Site has shown the important role that the Columbia River’s stage
(river level) has on groundwater discharge patterns and contaminant concentrations. A river-level gauge
established near 100-F was measured regularly during the current sampling event to help evaluate the
river level before, during, and after sampling. Additionally, changes in pore water conductivity were

2 Coastal Monitoring Associates (San Diego, California) Trident probe has a patent pending.
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monitored using a semipermanent Trident probe tip installed at a single sampling location while river
levels fluctuated throughout this sampling event. Sampling was permitted to continue as long as changes
in the pore water conductivity at the semipermanent station did not appear to be substantially suppressed
during high river flow periods.

River levels encountered during this sampling event were also modeled using the Modular Aquatic
Simulation System-1D (MASS1), a one-dimensional unsteady river flow model developed to characterize
river stages and discharges encountered during each sampling event (PNNL-15226, Hydrodynamic
Simulation of the Columbia River, Hanford Reach, 1940-2004). MASS]1 simulates unsteady discharge
and water surface elevations at each site by solving the one-dimensional equations of mass and
momentum conservation (also known as the St. Venant equations). MASS1 was run with real discharge
and forebay data when pore water conductivity readings were taken and was used to calculate half-hour
river discharge and water surface elevations for transects nearest to the groundwater upwelling sample
locations. The river stage conditions encountered during the sampling events were summarized. Sample
results were flagged with a project unique qualifier if the river level was >0.8 m (2.6 ft) during the
sampling event, or if the sample was collected when pore water conductivity was <90 percent of previous
contaminant sampling events carried out there as part of the DOE/RL-2008-11 RI (WCH-380 and
WCH-398).

The area sampled was selected as being the most likely spot to detect Cr(VI). The two transects span the
portion of shoreline adjacent to the known Cr(VI) plume in groundwater. Groundwater upwelling patterns
were determined by measuring pore water conductivity. Higher conductivity indicates a greater
percentage of groundwater. The transects (F1 and F2 Transect) were then located along the contours
where the highest conductivity measurements were observed.

2.2 Pore Water Sample Collection and Handling

Pore water samples were collected from 27 to 30 cm (11 to 12 in.) below ground surface at each sample
station. Before each sample was collected, 100 to 150 mL of water was purged and discarded. Once
relatively stable, high in situ pore water conductivity readings were detected, 650 mL of pore water was
collected from each station and placed into tamper-proof, amber glass, precleaned containers.

Pore water conductivity was monitored in situ during each sample collection event to help verify that the
samples were not artificially diluted or short circuited with surface water as a result of over pumping.
Staff also measured and recorded temperature, DO, ORP, and turbidity. Pore water samples were
immediately placed into a cooler containing ice until they could be transferred to sampling support staff.

The pore water sampling methods used are provided as Appendix A. All sample results were flagged with
project unique qualifiers if significant (>10 percent) changes occurred in the pore water conductivity
during any given sample event. Collocated surface water quality data were also obtained at each pore
water sample site. The surface water temperature and conductivity were measured using the reference
probe positioned 30 cm (12 in.) above the river bed at all stations. A surface water grab sample was taken
to measure pH, DO, ORP, and turbidity.
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3 Results

During this sampling event, twenty-three pore water samples and one equipment blank were collected
from the locations shown in Figure 3. Thirteen samples, including one duplicate sample and two split
samples, were collected along a transect near the river’s low water mark. Ten samples were collected
along a parallel transect in slightly deeper water (~1 to 2 m [3.3 to 6.6 ft] below the low water mark).

Pore water sampling near 100-F began on February 7, 2011 and was completed on February 28, 2011
(Table 1). Quality control (QC) samples consisted of one equipment blank (collected on

February 10, 2011), one duplicate sample, and two split samples (Table 1). Water depths at the sampling
stations ranged from 1.5 to 3.5 m (5 to 11.7 ft). The probe penetration depth ranged from 27 to 30 cm
(11 to 12 in.).

Figure 4 illustrates the river stage fluctuations that occurred during the pore water sampling event near
100-F. River levels typically fluctuated about 1.0 m (3.3 ft) daily, but ranged up to 2.0 m (6.6 ft) on some
days (Figure 4). The highest river stages shown in Figure 4 correspond to river discharges of

5.7 million L/sec (200,000 ft'/sec), and the lowest river stages correspond to river discharges of

2.3 million L/sec (80,000 ft'/sec). Samples were collected when the river stage was ranged between 2.0 m
(6.6 ft) and 3.0 m (9.9 ft) above the low water mark and when river discharges ranged between 3.3 and
4.7 million L/sec (115,000 and 167,000 ft3/sec) (Table 1 and Figure 4). The decision to continue sampling
while river stage was relatively high was based on findings at the 100-F semipermanent pore water
monitoring station, which showed only subtle changes in the conductivity while river levels were high or
low, as allowed by the sampling and analysis plan. Section 3.3 provides further discussion of these
observations.

3.1 Water Quality Results

The water quality field parameter measurements may be related to the following variables: groundwater
gradients, river bottom elevation horizons, depth of penetration, river stage, and duration of high flow
conditions. These conditions all influence hydraulic heads, gradients and, ultimately, the magnitude and
extent of groundwater discharge into the river. To compare the river field parameters with pore water
parameters, the variable conditions need to be considered. Appendix B tabulates the water quality results.

Table 2 compares minimum, mean, and maximum water quality measurements within the pore water in
the upper 30.5 cm (12 in.). Conductivity of pore water ranged from 143 to 180 uS/cm, while surface
water ranged from 139 to 149 uS/cm. Temperature and pH were similar to the surface water
measurements at this time of year and were not distinctly different at the sites sampled (Table 2). The
ORP of most pore water samples was not appreciably different than surface water, but the minimum pore
water ORP was 180 mV, compared to 160 mV for surface water. The DO of pore water was lower than
surface water at most stations (Table 2). Turbidity of the surface water was consistently low (range 1 to
3 Nephelometric Turbidity Units [NTU]), while turbidity of pore water samples ranged between 11 and
551 NTU.
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Figure 4. River Level Fluctuations during the 100-F Pore Water Sampling Event

Table 2. Comparison of Selected Water Quality Measurements between Pore Water and Surface Water
Samples near 100-F

Minimum Mean Maximum
Pore Surface Pore Surface Pore Surface
Parameter Water Water Water Water Water Water
Conductivity (uS/cm) 142.7 134.0 158.8 138.8 180.1 148.7
Temperature (Degrees Celsius) 2.50 2.34 3.12 2.90 352 3.45
pH 7.26 7.33 7.88 7.96 8.30 8.37
ORP (mV) 188 160 247 248 297 310
DO (mg/L) 722 11:25 9.42 12.58 11.32 13.19
Turbidity (NTU) 10 1 100 5 551 14

Figure 5 illustrates the pore water composite sample conductivity measurements. Except for Stations F1

Transect 9 and F2 Transect 6, conductivity measured in the pore water samples was greater than

150 puS/cm, indicating the presence of groundwater upwelling. However, most samples exhibited
relatively low conductivity (<200 uS/cm) compared to other reactor areas (WCH-380; WCH-398). Only
one station that was sampled previously was sampled again in 2011: previously established station
T100F2A (WCH-380) was within 4 m (12 ft) of Stations F1 Transect 2 and F2 Transect 2.
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In February 2011, pore water conductivity at F1 Transect 2 and F2 Transect 2 was 162 and 175 puS/cm,
respectively. These values were up to 36 percent lower than those measured at Station T100F2A in 2009
(254.3 pS/cm) or 2010 (211.7 uS/cm). The lower conductivity was probably caused by higher river stages
in February 2011. Lower river stages were not anticipated until late summer, so waiting for better
sampling conditions was not an option. Despite the less than optimal sampling conditions, samples were
collected because little to no suppression of the pore water conductivity was measured at the 100-F
semipermanent pore water QC station.

3.2 Hexavalent Chromium Concentrations

Figure 6 illustrates the Cr(VI) levels from pore water samples collected near 100-F in February 2011.
Only 1 of 22 samples contained detectable Cr(VI) (Table 3): the split sample result from Station F1
Transect 4 (2.7 pg/L) was reported just above the analytical detection limit (2 pg/L). The parent sample at
this site had a result below the detection limit. Stations F1 Transect 1 and F2 Transect 2 were within 4 m
(12 ft) of a previously established sampling station, Station TI00F2A (WCH-380), where Cr(VI) levels of
8 and 20 pg/L were reported in 2009 and 2010 (WCH-380; WCH-398). Neither station had detectable
Cr(VI) in February 2011.

3.3 Deviations from the Sampling and Analysis Plan

The sampling and analysis plan (DOE/RL-2009-43, Appendix B) stated that pore water sampling will
take place when river levels were <0.8 m (<2.6 ft) above low water level, and river flows are steady for
more than 1 hour prior to sampling, or when there are minimal signs of groundwater suppression. Low
river stage conditions did not occur during the sampling period and were not anticipated to occur until late
summer. However, little to no suppression of pore water conductivity was measured at the 100-F
semipermanent pore water QC station, despite these relatively higher and more persistent river stages
(Figure 7). Field teams also found that the subtle but persistent groundwater upwellings were prominent
in the 100-F river bed areas sampled, despite the relatively high flows. All but two composite pore water
samples had conductivity values that exceeded the highest surface water reading (149 pS/cm) measured
during this sampling event. These observations led to the decision to collect samples during higher flows.

Figure 7 provides a depiction of the changes in conductivity measured at an established field QC station
(T100F2A) near 100-F, while the river levels fluctuated between 2.3 and 4.6 million L/sec (80,000 and
160,000 ft*/sec) 1 to 2 m (3 to 6 ft) above the low water mark during this sampling event. Conductivity
readings appeared to be stable, near 160 pS/cm, despite relatively unstable and high flows encountered
during this sampling event (Figure 7).
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® Table 3. Conductivity and Chromium in 100-F Pore Water, February 2011

& River Depth Pore Water

- St?tion. at Station Conductivity QC Cr(VI) Total Cr
Identification Date (m) (uS/cm) Sample (ng/L) (ng/L)

. F1 Transect 1 2/28/2011 2.0 162 - 2 U 1 U

: F1 Transect 1 2/28/2011 2.0 162 Split -- 10 U

W F1 Transect 2 2/7/2011 1.8 162 - 2 U 2.13 B

i F1 Transect 3 2/27/2011 153 158 - 2 U 1.03 B

- F1 Transect 4 2/27/2011 22 168 - 2 U 1 U

@ F1 Transect 4 2/27/2011 2.2 168 Split 27 -

‘ F1 Transect 5 2/10/2011 2.6 158 Duplicate 2 U 1 U

[ F1 Transect 5 2/10/2011 2.6 165 Duplicate 2 U 1 U

® F1 Transect 6 2/25/2011 2.0 158 - 2 U 1 U

® F1 Transect 7 2/23/2011 2.0 161 - 2 U 1 U

: F1 Transect 8 2/25/2011 1.3 156 - 2 U 1 U

. F1 Transect 9 2/22/2011 2.1 143 - 2 U 1 U

- F1 Transect 10 2/18/2010 2.6 155 - 2 U 1 U

W F2 Transect 1 2/28/2011 3.1 163 - 2 U 1.21 B

L] F2 Transect 2 2/7/2011 31 175 - 2 U 1.12 B

L] F2 Transect 3 2/28/2011 3.0 180 - 2 U 1 U

® F2 Transect 4 2/27/2011 3.5 151 - 2 U 3.86 B

® F2 Transect 5 2/17/2010 3.4 163 - 2 U 1 U

. F2 Transect 6 2/25/2011 3.6 147 - 2 U 1 U

: F2 Transect 7 2/23/2011 33 153 - 2 U 1 U

® F2 Transect 8 2/23/2011 3.5 152 - 2 U 1 U

® F2 Transect 9 2/22/2011 3.1 152 - 2 U 1.6 B

. F2 Transect 10 2/18/2010 345 157 - 2 U 1.22 B

' B = detected at a value less than contract required detection limit but above method detection limit

. U = undetected

-

®

o

[

o
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100F - Site TIOOF2A (Transect 76)

Water Elevation (m)

Conductivity (uS/em)

Date

CHPUBS1104_49575_1D_07

Figure 7. Pore Water Conductivity Monitoring at 100-F QC Station (F2 Transect 2)

3.4 Quality Control

QC samples in February 2011 included a duplicate, two splits (one for Cr(VI) and one for total
chromium), and an equipment blank. The equipment blank showed no contamination. The duplicate
samples (Table 3) both showed no detectable Cr(VI) or total chromium. The concentration of Cr(VI) in
the split sample was slightly higher than in the parent sample (2.7 pg/L compared to <2 pg/L). Using
routine groundwater quality control protocol, duplicate or split results are only evaluated when at least
one of the results is greater than five times the method detection limit. The analytical precision is lower
when results are near detection limits. Because the reported concentration was so close to the detection

limit, there was no significant difference between the two results.

Although not intended as QC samples, total chromium results provide an extra check on Cr(VI) data.
Dissolved chromium in Hanford Site groundwater is virtually all hexavalent (WHC-SD-EN-TI-302,
Speciation and Transport Characteristics of Chromium in the 100-D/H Areas of the Hanford Site).
Results of filtered total chromium analyses are analogous to Cr(VI) (Appendix C of DOE/RL-2008-01,
Hanford Site Groundwater Monitoring for Fiscal Year 2007). In February 2011, total chromium and

Cr(VI) results were consistent (Table 3).
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4 Discussion and Conclusions

This chapter provides interpretation of the 100-F pore water sampling results. It compares the
February 2011 results to previous results and evaluates data quality.

Table 4 lists the results of pore water sampling conducted in fall 2009 and early 2010 (WCH-380 and
WCH-398). During the first round of sampling, 18 stations were sampled for Cr(VI). Only one station,
T100F2A, had a detectable result: 8 ug/L. This station and one other were sampled again in

February 2010, and the samples were analyzed for Cr(VI), total chromium, and other contaminants.
Station T100F2A again had detectable Cr(VI), this time at 20 pg/L. However, that result includes a data
validation flag indicating it was an estimate; a batch duplicate sample exhibited high variability.

In addition, the total chromium concentration was just 9.2 pg/L, which brings the Cr(VI) result

into question.

Table 4. Chromium Results from Previous Studies

November 2010 February 2010
Sampling Site Cr(Vl1) Cr(Vl) Total Cr, Unfiltered| Total Cr, Filtered
Station Number (ng/L) (ug/L) (ng/L) (ng/L)
J100F1 3.7 U - - -
J100F2 3.7 U - - -
J100F4 3.7 U - - -
T100F2A* 8.0 20.0 J 9.18 4.01
T100F2C 3.7 U - - -
T100F2D 3.7 U - - -
J100F10 3.7 U - - -
T100F2E 3.7 U - - -
J100F11 3.7 U 7.4 U 34.40 4.81
J100F14 3.7 U - - -
J100F16A 3.7 U - - -
T100F4J1 3.7 U - - -
J100F18 3.7 U - - -
T100F4E 3.7 U - - -
T100F5J1 3.7 U - - -
T100F5E 3.7 U - - -
J100F23 3.7 U - - -
J100F25 3.7 U - - -

Sources:

WCH-380, Field Summary Report for Remedial Investigation of Hanford Site Releases to the Columbia River, Hanford Site,
Washington: Collection of Surface Water, Pore Water, and Sediment Samples for Characterization of Groundwater
Upwelling.

WCH-398, Data Summary Report for the Remedial Investigation of Hanford Site Releases to the Columbia River, Hanford
Site, Washington.

* Approximately at same location as Station F2 Transect 2 (Table 3).

] = estimated value; high relative percent difference (36.7 percent) on batch duplicate
U = undetected
- = not sampled

15
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Unlike the previous 100-F pore water sampling efforts, the recent study focused solely on the area most
likely to be impacted by the Cr(VI) groundwater plume. In February 2011, river stage was higher and
pore water conductivity was lower than during previous sampling events. However, there was clear
indication of groundwater upwelling. Sampling results from February 2011 included only one detectable
Cr(VI) result (Table 3). This result was very close to the detection limit, and a split sample from the same
site contained no detectable Cr(VI). Total chromium results ranged from below the 1 pg/L detection limit
up to 3.9 pg/L.

Concentrations of Cr(VI) in the unconfined aquifer at 100-F are >20 pg/L in some wells near the
Columbia River. Hexavalent chromium is not detected in most 100-F aquifer sampling tubes, but has
been as high as 14.7 pg/L in one deep tube near the groundwater plume (DOE/RL-2010-11). A shallower
tube at that location had Cr(VI) concentrations <10 pg/L. Groundwater upwellings have been identified in
the Columbia River adjacent to 100-F, but the pore water is not contaminated with Cr(VI) at levels
exceeding the 10 ug/L AWQS.
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Appendix A

Pore Water Sampling Methods
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A1 Introduction

This appendix describes the methods used for pore water sample collection. These activities were
performed near or in Hanford Site contaminated groundwater discharge areas within the Columbia River.

Pore water sampling activities were required to evaluate contaminated groundwater discharge zones
within the Columbia River adjacent to the 100-BC, 100-F, and 100-N areas of the Hanford Site.

A portable conductivity and temperature probe (Trident! probe) was inserted into the Columbia River bed
to measure the pore water parameters in situ. The probe also had the capability to collect pore water
samples, which were analyzed for specific groundwater contaminants. Pore water sampling was
performed to support the following sampling and analysis plans (SAPs):

e Sampling and Analysis Plan for the 100-BC-1, 100-BC-2, and 100-BC-5 Operable Units Remedial
Investigation/Feasibility Study, DOE/RL-2009-44

e Sampling and Analysis Plan for the 100-FR-1, 100-FR-2, 100-FR-3, 100-1U-2, and 100-1U-6
Operable Units Remedial Investigation/Feasibility Study, DOE/RL-2009-43

o Sampling and Analysis Plan for the 100-NR-2 Operable Unit River Pore Water Investigation,
DOE/RL-2010-69

Sampling activities included collection of pore water using the Trident probe or Trident probe/frame.
These activities were conducted using a boat as an operation platform. Sampling methods were analogous
to those described in DOE/RL-2008-11, Remedial Investigation Work Plan for Hanford Site Releases to

the Columbia River.

Through previous pore water sampling work, field sampling guidelines were developed to guide decisions
on sampling. The guidelines represent the best conditions for sampling. Pore water sample collection
should take place when there are minimal signs of dilution from bank recharge from surface water and/or
when river levels are <0.8 m (<2.6 ft) above low water level, and the river flow has been relatively stable
for more than 1 hour prior to sampling.

A2 Equipment and Materials
The following equipment and materials were used during sample collection:
e Communication devices (e.g., cell phones, two-way radio, and very high frequency)
e Tape measure/river staff gauge
e Davit/Capstan system (mounted on vessel)
e Trident docking station (cradle on vessel)
e Specialized anchoring equipment (as necessary)
e Trident probe deck unit (with push pole assembly, as necessary)
e Trident driving frame

e Trident probe communication cables

1 Coastal Monitoring Associates (San Diego, California) Trident probe has a patent pending.
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e Trident and secondary field global positioning system units
e Trident probe armored tips (with backups, as necessary)

e Field computer (with software installed and operational)

e Peristaltic pump and Masterflex® tubing

e A 12 volt deep cycle battery with 750 watt power inverter

e Water quality measuring equipment capable of measuring the following parameters: pH, temperature,
conductivity, dissolved oxygen (DO), and oxidation reduction potential (ORP)

e Polyethylene tubing (18+ m [60+ ft])

e Trident tool box and associated spare parts

e Underwater Aqua-Vu camera (one mounted to the frame and one for recon surveys)
e Digital camera

e A 500 L+ (132+ gal) graduated cylinder

e Field logbook and associated field record forms

e Sample bottle sets and associated sampling forms (including all necessary sample bottles, sample
labels, sampling data sheets, and sample chain of custody forms)

e Nitrile gloves

e Deionized (DI) water (typically, 4 to 8 L [1 to 2 gal] is sufficient for one field day)

e One percent Liqui-nox® solution (typically, 1 L [0.25 gal] is sufficient for one field day)
e Decontamination tools (e.g., brushes and towels)

e A 19L (5 gal) bucket (for capturing decontamination rinsate fluids)

e Precleaned 9.5 L (2.5 gal) cubitainers (one per station)

A3 Methods

The following methods were used for sample collection:

e Sampling activities included boating to location, collecting pore water using the Trident probe or
Trident probe/frame, and collecting surface water using a peristaltic pump and tubing.

e Measurements of pore water and surface water were made concurrently at each sample location.
e Chain of custody documentation was maintained for all samples.

e Field decontamination was performed on sampling equipment as needed.

® Masterflex is a registered trademark of Cole-Parmer, Vernon Hills, lllinois.
® Liqui-nox is a registered trademark of Alconox, Inc., White Plains, New York.
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Water quality parameter measurements (i.e., pH, temperature, conductivity, DO, and ORP) were
recorded on field paperwork.

Activities associated with this field work were documented in controlled field logbooks.

A3.1 Pore Water Sampling

Staff performed the following tasks during pore water sampling:

At the laboratory, all field instruments were calibrated and results were recorded in the field logbook.
Trident probe temperature calibration checks were performed monthly. Certificates of analyses and
record calibration solution lot numbers and expiration dates were retained in the field logbook.

At the selected sampling site, decontamination of field sampling equipment was performed by
pumping three tube volumes with Liqui-nox solution followed by six volumes of DI water.
Decontamination rinsate was discarded in accordance with the applicable operable unit’s waste
control plan.

River level, time, and river staff station identification were measured and recorded at the beginning
and end of each sampling event. (Note: if river stages were near 0.8 m above the green line or flows
were unstable, pore water conductivity was checked and recorded at a nearby pore water baseline
sampling station.)

The Trident pole assembly was pushed or the Trident driving frame was deployed, approximately
6 to 12 in. below the riverbed or until it resisted further insertion. The depth of the unit into the
sediment was measured and recorded.

After the peristaltic pump was turned on according to manufacturer’s instructions, the system was
slowly purged (6 to10 mL/min) until stable readings were achieved. Typically, approximately 100 mL
of fluid purging was needed to remove nonrepresentative water from the tubing. Purge water was
discarded in accordance with the applicable waste control plan prior to leaving the sampling location
or after that area’s sampling event was completed.

Conductivity readings were recorded intermittently while drawing the sample, and sampling was
stopped or slowed temporarily if the conductivity dropped substantially from the initial reading to
allow the conductivity to restore to near the starting value. Because of the variability of each location,
the time varied from site to site and with river level. A number of observations such as the probe’s
position/depth, pump rate, river flow cycles, substrate types, and water depth were made to ensure a
consistent measurement of the pore water.

Once stable readings were attained, the pore water and surface water conductivity and temperature
were logged using the Trident computer logging feature.

Volatile organic analyte samples were collected first (where required by the applicable SAP).

The desired volume of pore water was collected in precleaned containers, and enough water was
collected so that minimum sample volumes were attained and final composite sample water quality
readings (conductivity, DO, ORP, and pH) could be obtained.

Sample labels and custody seals were attached, and samples were immediately placed into a chilled
cooler. Remaining composite pore water was emptied into a clean, wide-mouth container to allow for
measurement of the selected water quality measurements (pH, conductivity, DO, and ORP). (Note:
the composite sample temperature was not recorded because this was not representative of the sample
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temperature. The temperature logged on the Trident unit was used to represent the sample
temperature. These parameters were recorded on field paperwork.)

e Time and river level were recorded at the end of sampling, using the nearby river staff gauge,
denoting the river staff identification.

e Riverbed conditions were documented with a digital photograph, using an underwater camera or
video recorder.

e A full set of quality control (QC) samples of pore water were collected and one duplicate for every
20 samples was collected, or at least one QC set and one duplicate were collected for fewer than
20 samples.

e The sample tubing was decontaminated by pumping three tubing volumes of Liqui-nox solution,
followed by six volumes of DI water, through the sample tubing.

e All decontamination fluids were collected and disposed in accordance with the applicable waste
control plan.

A3.2 Waste Disposal

Staff disposed of all waste in accordance with DOE/RL-2004-30, Waste Control Plan for the
100-BC-5 Operable Unit; DOE/RL-200-31, Waste Control Plan for the 100-FR-3 Operable Unit; or
DOE/RL-2000-41, Interim Action Waste Management Plan for the 100-NR-2 Operable Unit.
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Appendix B

100-F Pore Water Data Table
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Terms

above ground surface

below ground surface

dissolved oxygen

Environmental Assessment Services
Hanford Environmental Information System
not available

Nephelometric Turbidity Units

oxidation reduction potential

quality control
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Table B-1B. Site Coordinates, Sample Metadata, and Water Quality Data for 100-F Pore Water Sampling, February 2011

Surface 40K Steady
Stick Water State River
River Depth at Stick Reading Pore Water Sensor River River Elevation® at Height (m)
Station Reading After Sensor Depth Height Riverbed Flow Level® Nearest Nearest Above Logbook Page
Station Identification (ft) Before (m) (m) (in. bgs) (in. ags) Elevation® (m) (Kcfs) (m) Transect Transect Low-Water Bottom Photo Filename Number
F1 Transect 1 6.7 1.0 0.8 12 12 112.25 157.4 114.91 76 112.19 2.7 FITRANSECT3 02272011.JPG 89
F1 Transect 2 6.0 0.8 0.8 12 12 111.70 114.9 114.21 76 112.19 2.0 FITRANSECT2 02072011.jpg 51
F1 Transect 3 4.2 0.8 0.8 12 12 112.76 148.6 114.79 76 112.19 2.6 FITRANSECT3 02272011.JPG 85
F1 Transect 4 7.1 1.1 0.9 12 12 112.78 167.4 115.06 76 112.19 29 FITRANSECT4 02272011.JPG 83
F1 Transect 5 8.6 1.4 1.7 12 12 111.62 150.3 114.79 76 112.19 2.6 FITRANSECTS 02102011.JPG 56
F1 Transect 5 8.6 1.7 1.7 12 12 111.62 150.5 114.79 76 112.19 2.6 FITRANSECT5 02102011.JPG 57
F1 Transect 6 6.5 0.7 0.8 11 12 111.75 147.1 114.74 76 112.19 2.5 FITRANSECT6 02252011.JPG 78
F1 Transect 7 6.4 0.4 0.6 12 12 111.48 135.8 114.39 a7 112.03 2.4 FITRANSECT7 02232011.JPG 70
F1 Transect 8 5.0 0.7 0.7 12 12 112.77 145.7 114.57 77 112.03 2.5 FITRANSECTS8 02252011.JPG 77
F1 Transect 9 6.9 1.3 1.4 12 12 111.35 129.0 114.27 77 112.03 2.2 FITRANSECT9 02202010.JPG 68
F1 Transect 10 8.6 1.7 1.6 12 12 111.13 136.3 114.43 7T 112.03 24 FITRANSECT10 02182011.JPG 63
F2 Transect 1 10.2 0.8 N/A‘ 12 12 110.71 144.2 114.71 76 112.19 25 F2TRANSECTI1 02282011.JPG 91
F2 Transect 2 10.2 1.1 0.9 12 12 111.58 1925 114.33 76 112.19 2.1 F2TRANSECT1 02282011.JPG 50
F2 Transect 3 10.0 0.8 0.8 12 12 111.29 151.7 114.83 76 112.19 2.6 F2TRANSECT3 02282011.JPG 90
F2 Transect 4 114 0.9 0.8 12 12 110.61 154.3 114.88 76 112.19 2.7 F2TRANSECT4 02272011.JPG 84
F2 Transect 5 11.2 2.0 2.2 12 12 110.68 159.9 114.94 76 112.19 2.7 F2TRANSECTS 02172011.JPG 59
F2 Transect 6 11.7 0.9 1.0 12 12 111.37 158.7 114.89 76 112.19 2.7 F2TRANSECT6 02252011.JPG 80
F2 Transect 7 10.9 0.6 0.6 12 12 110.12 139.6 114.45 77 112.03 2.4 F2TRANSECT7 02232011.JPG 71
F2 Transect 8 11.5 0.6 0.6 12 12 110.37 140.8 114.47 7T 112.03 24 F2TRANSECTS8 02232011.JPG 72
F2 Transect 9 10.1 1.1 1.2 11.5 12 111.12 119.5 114.13 77 112.03 2.1 F2TRANSECT9 02222011.JPG 67
F2 Transect 10 11.5 1.4 1.8 12 12 110.97 136.0 114.40 77 112.03 24 F2TRANSECT10 02182011.JPG 64
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Table B-1C. Site Coordinates, Sample Metadata, and Water Quality Data for 100-F Pore Water Sampling, February 2011

SGW-49575, REV. 0

Change in
Conductivity
Composite CHPRC Reading
Composite Trident Sensor Pore Composite Composite | Trident Sensor Surface Composite During
Pore Water Pore Water Composite Water Pore Water | Pore Water | Surface Water | Surface Water Surface Surface Water Pore Water Sample
Station Conductivity Temperature Pore Water ORP DO Turbidity Conductivity Temperature Surface Water ORP | Water DO Turbidity | Conductivity Collection Field QC
Identification (nS/cm) (€°) pH (mV) (mg/L) (NTU) (uS/cm) (o) Water pH (mV) (mg/L) (NTU) (nS/em) (Percent) Qualifier
F1 Transect 1 162 2.8 7.62 287 8.07 10 140 2.6 d=1S 310 12.98 11 162 0.0 g
F1 Transect 2 162 3.2 7.46 261 7.89 31 143 3.1 7.50 248 12.15 3 162 -24 g, h
F1 Transect 3 158 2.9 7.84 246 9.36 87 137 2.6 7.94 267 13.04 14 158 -0.6 g
F1 Transect 4 168 2.5 7.67 232 9.51 42 136 2.5 7.80 279 12.87 6 168 -0.6 g
F1 Transect 5 158 34 7.26 228 9.06 82 143 3.0 7.33 206 12.28 4 158 0.0 g
F1 Transect 5 165 3.2 7.85 199 8.58 31 141 3.1 762 222 12.36 6 165 0.0 g
F1 Transect 6 158 2.9 8.04 280 10.57 85 134 2.6 8.25 229 13.19 6 158 2.5 g
F1 Transect 7 161 3l =31 188 9.10 25 140 3.0 8.25 289 12.35 3 161 0.0 g
F1 Transect 8 156 2.8 8.04 255 9.60 89 149 2.5 7.84 2T 12.94 3 156 0.6 g
F1 Transect 9 143 34 7.27 226 10.99 31 136 34 8.22 220 12.78 10 143 24 g
F1 Transect 10 155 34 7.98 297 923 34 137 3.2 8.02 250 12.40 11 155 -0.6 g
F2 Transect 1 163 3.0 8.11 269 891 99 136 257 8.25 247 12.4 6 163 4.2 g
F2 Transect 2 175 34 7.95 240 122 95 141 3.0 7.42 226 11.25 1 175 0.0 g h
F2 Transect 3 180 2.7 8.3 235 7.94 189 139 2.6 795 277 12.87 fi 180 -5.5 g
F2 Transect 4 151 2.8 8.05 260 9.93 195 138 2.5 8.07 262 12.7 S 151 0.6 g
F2 Transect 5 163 3.5 8.19 211 9.96 52 136 3.2 8.24 160 12.57 1 163 -5.1 g
F2 Transect 6 147 2.9 8.21 241 11.32 83 137 257 8.37 241 13.14 6 147 -0.7 g
F2 Transect 7 153 3.3 8.09 249 10.68 12 139 3.1 8.01 242 12.68 2 153 0.6 g
F2 Transect 8 152 34 8.20 232 10.54 74 138 3.2 8.12 243 1257 3 152 0.6 g
F2 Transect 9 152 33 7.88 268 9.40 531 137 3.2 8.06 246 12.35 4 152 1.9 g
F2 Transect 10 157 34 8.04 278 10.03 144 137 34 8.12 270 12.31 2 159 2.5 g
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Table B-1C. Site Coordinats, Sample Metadata, and Water Quality

: : i

a. Elevations are in NAVD88, North American Vertical Datum of 1988.

b. Latitude and longitude are in NAD83, North American Vertical Datum of 1988.

c. Probe malfunction; no reading was recorded.

d. Data were not recorded.

e. Recorded with probe held at surface.

f. NAD&3 StatePlane Washington South FIPS 4602 Meters.

g. Possible dilution of pore water sample due to exceedence of river stage guidelines during sampling event.
h. Sample conductivity is <90% of Phase IIb or III conductivity.

i. In situ readings dropped >10% during sample collection event.

Jj- Sample conductivity is <90% of Phase III conductivity.
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Appendix C

Photographs of River Bed at 100-F Area Pore Water Stations
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@ — Coastal Monitoring Assosciates Porewater Sampling Sheet Ipage 2
Hanford Site
Operable Unit ~ J =7 Date Z- 7—77

Site ID F2 Trdtiasecy 72

Start Time /3%

Porewater Sampling Data

Porewater Sampling Data

Time Volume Cond Temp Time Volume Cond Temp
S | o |77 |s.5%
Z 150|175 |39
/205 [MOO 1175 |3,57%
/220 @90 /75 3/54&
4234
Vi
R
®
®
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@ Coastal Monitoring Assosciates Porewater Sampling Sheet [page2 ]
Hanford Site
Operable Unit = 2225 Date 2 —~7
1Ste D F/ 7Ty socT A Start Time /722

Porewater Sampling Data Porewater Sampling Data
Time Volume Cond Temp Time Volume Cond Temp

(710 | © | /b | 3,057
/338" /725 | /64 |3,07%
/350 | 320 | o4 | 7499
/1925 | 50 | /62 3,077
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Coasta! Monltoring Assosciates Porewater Sampling Sheet _Ipage 2
Hanford Site
Operable Unit = ZL =/ Date 7 — 2= —/7
Site ID F/ 7875 & Start Time /> =0

Porewater Sampling Data Porewater Sampling Data

Time Volume Cond Temp Time Volume Cond Temp

5| O |67 |47

[/25]| 122\ /65 | 7.4

/2200 | /45 | 742

W35\ 722 | /5 |3.%75]

/50 | 650 |65 7.7
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g Coastal MonHtoring Assosciates Porewater Sampling Sheet Ipage2 ]
Hanford Site
Operable Unit © ZZ=F Date Z—JZ2—7T _

Site ID F/ 75 aridec)5 D plicadie.

Start Time /225

Porewater Sampling Data

Porewater Sampling Data

Time Volume Cond Temp

Time Volume Cond Temp

pes| £ /s 7.2/

/222|130 |6l (3,93

1235 220 |5 |3

1250 \4¢2 /65 |3.437

1305 |1 {jot |34
G50
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Coastal Monitoring Assosciates Porewater Sampling Sheet Jpage 2

Hanford Slte

Operable Unit /Do ~

|Date Z2-,%. 207/

[SitelD A= 7oV SET &

A2 TR ECT S [Start Time 74720

Porewater Sampling Data

Porewater Sampling Data

Time Volume Cond Temp

Time Volume Cond Temp
/30| o o | 3953
s Voo /77 13488

Ns=e 1250 |75 |B9/7
lsrs lBseo /72 = 27
yS30 s /77 |Z s
<y 653 B2z o0
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' e Coastal Monitoring Assosciates Porewater Sampling Sheet

Ipage 2

Hanford Site

Operable Unit 7007~

ISiteID <7 TN SELT 7D

Date 2 —/x-20/7/7
StartYime // /<

Porewater Sampling Data

Time Volume Cond Temp

| o | ts7 12205

Porewater Sampling Data

Time Volume Cond

Temp

Zop |rsB |/5r |25y

s < %ﬁ 457 13 %73

750 |45 /57 3387
795 850 /57 |3 34
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Coastal Monitoring Assosclates Porewater Sampling Sheet page 2

Hanford Site

Operable Unit /7o =

Date o2- 29-20//

Site D~/ r e 2r,creT ¥-

S sn e s, L [Start Time 7,/

Porewater Sampling Data

Porewater Sampling Data

Time Volume Cond Temp

VX1

Time Volume Cond Temp
e | o /s |2wzz
2o (2o |/7/ |26/K
V/ ys (oo (/72 2.638
(/55 |650 |/7s |2.698
/25 Bes /77 12.84
/230 /o |/70 [2.672
270 /300 /70 Z2.662
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Coastal Monitoring Assosciates Porewater Sampling Sheet age 2

Hanford Site

[Operable Untt /o0 <~

Site 1D <2 7o SECT 174

Date 2-2>v-20//

Start Time />3~

Porewater Sampling Data

Porewater Sampling Data

Time

Volume Cond Temp

Time Volume Cond Temp
,gi 7-‘5?% Sy | 2o
/(345|250 | /56 | 2.945
Yoo |S50 | /57 | 2997
(90 1855 | <7 |2.884
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Coastal Monitoring Assosciates Porewater Sampling Sheet _Ipage 2

Hanford Site

Operable Unit /oo &<

SitelD < 7o nvzec7 3

Date 02 -2v- 20

Start Time /v s

Porewater Sampling Data

Time Volume Cond Temp

Porewater Sampling Data

Time Volume Cond Temp

r¥so| O /58 | 2.89%

/S0 | /50 /59 (29273
P

/5785 |55 |2.938

AS20 |50 | /55 [2-929
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SGW-49575, REV. 0

@ Coastal Monitoring Assosclates Porewater Sampiing Shaot Ipage 2
Hanford Site
Operable Unit /0 2 Date 7-2g-20//
SitelD £/ 700 crc7 7 spl/ g2 [SarTime 17 ¢s
Porewater Sampling Data Porewater Sampling Data
Time Volume Cond Temp Time Volume Cond Temp

|G ¥ 280
700 |Z00 |58 |z2.848 |
/1S o | /68 |z.933
/30 \8an |88 |2.922
L6 Yopa YAS |2.8/9
200 | /700 |68 |25/5

1E/S oo /58 172809
[225 |20 | /B8 2.8lo

w
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SGW-49575, REV. 0

Coastal Monltorlng Assosciates Porewater Sampling Sheet

Hanford Site

fpage 2

Operable Unit 0 £

(StelD 2 7eorsecr 3

Date Z2-28-z20//

Start Time /2,5

Porewater Sampling Data

Porewater Sampling Data

Time Volume Cond Temp

Time Volume Cond Temp
/35 | © |23 2720
/(330 | /o0 | /82 |z 739
/3YS \2oo /gy 12754
A0 250 |, 29 2.BY
9/5 |Bog | /79 |7 o5
/YO (o0 U/ or Z.766
/95 5c0 |75 |2.7%6
200 |8pp |124 | 2785
/sos1650 |173 |2.304
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Coastal Monltorlng Assosciates Porewater Sampling Sheet Jpage2 1]

Hanford Site

Operable Unit /55 =

IStelD <272 dicicr7

[Date . o2 -25_ 25
Start Time 2

Porewater Sampling Data

Time Volume Cond Temp
B0 O |2 42]2.97>
/630 | 200 | /55 | 2 959
B985 |soo |77 |2 9¢/
50 |gso |r72 2.930

Porewater Sampling Data

Time Volume Cond Temp

\_,f)‘
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Trident System Field Record Log Sheets
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. : , S /,/A/FNW/ S .

foRE  WhTeR SamPLInG e W 26578

L NA

‘ Fkl‘dk\/ 02/0‘//[6‘1/ Z&%& Sl;ﬂmon5 /f/fS) ZMGW—:—-J - Tethnician
Niel SLA/IIVM\_ (549 - vessel Caffam , Chers Smi'th /CM‘U -sz/)
MurK Biser (CMAD - Technizinn £ be on EAS vessel 2
partci /a;h‘n_g /n S'un/e,/ (deta Magping ) ectivitres

o7:30 h¢5 T Talqate meeting //Wf /eld ot Apel. Discvssed peqeals dar

7/

fransect SueveyS i
Discyssed using PPE (e hazd hats).
‘ De.con per SAZ of o7:45 hrS

Log ool EnfreieS éal'/lﬁl}l on fA/'S /7]
T s s e
Following SAPS, in Sygpoct of measorng and ollecting ‘Sampres oF

ere. Wt = SAP for the. (00-FR-(, I00-FR -2, 100 FR~3, (06 -TV~2., and #0-T1/-G -
GQreroble. Vacts Remedial Zovestigation/}

Feas;

tessecting wnth FlTHUSET € F2 TRAVSEET.

and Can?‘/57uz;19 Hon frge. B
activity recor/s /&rz‘,hgnf 5 e

;‘é)ﬁr/ Shly, PDENRL 200743, Kev' &
&

Lot m e i e m
CONFHAFENTEA

E-1

ilcHPRC 2011 100F , , 9/ ¢4 Date: 2)~%—/)
*/ A/ Trident Probs Conductivity Calibration Check
|Standard Mfr. Lot # Expiration Date }Porewater Probe |Surface Probe
Jos.ous Cole Parmer |CCBS596 09/03/11 /7 /D5
| Oakion __|205259 05/31/11 755 495
Myron L Ultrameter Calibration Check: SN
Standard  [Mfr. Lot# Expiration Date  [Actual Reading
H* 7 [Myron L Company [1001397 EB 09/09/11 7,6/
4 Myron L Company [2003077 JM 08/03/11 440
fcond. (us)  {gss Cole Parmer CC8596 09/03/11 704/
447 Oakton 205259 05/31/11 <5/
*ORP [s calibrated using results of pH cal. Check
Y$I Dissolved Oxygen Meter Calibration Check: SN
Standard  JMfr. Lot# |Expiration Date  }Actual Reading
jo.o. Zero [Hanna 1427 {March of 2014 0,08
QAKTON Turblitity Meter Callbration Check: SN 623320
Standard  |Mfr. Lot # Expiration Date Actual Reading
Turbidity(NTU) Jo.02 OAKTON 470/ 0/30/2011 O 80
Turbidity(NTU) ]20 OAKTON 470/1 9/30/2011 /9T
Turbidity(NTU) 100 OAKTON 470/1 |sr30r2011 P55, <P
- Fruridity(NTU) {8co OAKTON 470/ lor30r2011 TEED
P D! Water from Apel Lab 151/153
‘ Im:eny of IMfr lModel megohm-cm
JApplied Process Englneering Laboratory |Bamstead |E-Pure b . >
Ju Fage S 3 7
TR I T EETRYE TNTINTI St I & LN RV Lo By v T

e D= oxfpthon ltntedf

S0 Mtcr 2oy



ﬁf ver

-
fitmée

oloo
©oZoo
o300
0400

oS00
ol oo
0700
0%
‘o900
{ooo

F 37’7/‘“556 Té SWV&)/
| Coordynates | -N9.4¥222003
Depth at SktieniGsS # fube 7p Rpth * / inches BSG

SGW-49575, REV. 0

PoRE WATER SAMAING
26
Flow : ( Friest Repids Dam)
HCFS

i7l
7]
177
171
)7/
oY

137

HNF- N-7ol 2
Y(274/216575

18/ Weather : Mostly
)71 Slight breeze with m/1d
I7/ f&na.‘,—\g -Fr‘om ’Vggpl: [AM)’.S‘OOF,

y w/ pamLm/ Clouds.
+ezn,om%vrd‘

Z5 ol-/os{/ 2ot/

SLfZSff‘a:fe ¢ Spmall [Mediom cobble

Surfpcewntes Kead,'ngs Hom Trideut Kelecence Frobe

Coductivity : 1 o&Sfem. Tenperatvre i 2913 €7
It orewter é%ml:‘ngf From T/‘/c/;:f e
ConJuch},,‘f—y HVAY 74(3/4»«

L
[
30
oo
7o
20
150

i

Ixy

137
)3 3. T4
e 3.398
1SG 3.5
1537 3o
157 3,053
-S- <

e S5 otfitleon Y b

LSRN

E-2

Start Time 1215 Ars.

frote. BSG-_
Tewp. | 3053 C

Cord. (15 /ens) Tc:o:«f. <)
3.913

Blotee
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38 HNF-W-10 2.
PORE  WATER SAMPLING H219/210515~
31
F3TRANSECT -1 S‘tuve,\[ Stact Time 12:35 heS.
CoordinateS: =119, 44219228 Ho0.0p1SS021 Aecwracy /.82 FF
D&p-/’k at Station * 3.0 £ frebe Tip D&fﬂ\ “ 12 incheS BSE
SvbStrate : Smell [Medivm Cobble.
S'W/Z*ccawmfer Z&ul:'ngs Hrom "rn'a/enf" /@fzzr e /’m/e,
Cord. * 140 48 e Temp. ' 2.9 C°
forewiter ReachnaS From Trdent Fobe 556
Cond. /-',/’745/5% Temy + 3.201 C°

m/ Cant//c(f/cm) , //Mf /C .)

_Zs oZ;/ﬂ‘{/Z&/’/

o /4% z.99y
So 8/ 2,707
o 147 3.i05”
Jo /4% 3,)83
lz@ /Y% 3.7
/So /47 3, 20f

%\
F3TRANSET 3 Survey Stact Time 132/ heS.

CoordinadeS : -N1.99215013  Yo.6Gl ol Accvmcy /.93FF
Depth at Station’ 14,3 Ft [k Ty Depth < 12 jncheS BS6-
jubS trete E‘Snm// / Medim Cobble '
SU(“PQC{_?,(A}Q’,‘"@,&’ _f\eq;Jfr\_c)S 1(}5’:\«-. Trident 'ﬁ(’;@f@\i& frobe.

Cord. * 140 S fem Te’"[; Z. 744

Porenmter Xea,Jz}vjf from Trdent frote, BSG

Cord.* 182 4Sfenn Tery. t 3.384 <~

ml Cﬂ/r;{z;/uf/ém) 7577/’(6‘9

o 3,600
20 103 3.092.
o |13 3.217
90 70 3.290
|20 1771 3,322
|s¢ (92 3,2%

~ 34

7/&&, 5 S 07./?4/2::11 1% , W 13030 fovy
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ANF -N-Td Z- 39

ToRE WATER  SAMPLING H219/2lp 515

4%
F3TRANSECTZ  Survey Stact Time [3:5°3 hrS.
Coerdinetes © -119- 44219079 Y. 00l 906S Accvriey /.52 A
Depth ot Stbion < (1S Ft frobe Tip Oepth: 12 incheS BSG-
SobStrate : Smqll [ Medivm cobble
Swrfacewnter Kea:(ﬁ«j; from Trlent ‘/:fh%renz,e/ frebe.
Cond 140 4Sfenn  Tomg. + 2,955 C
forearder ReadingS from' Tridest fobe BSG-
Coneh. : /7345/5»‘ Temp.t 3.625 C°

ml  CondfoSfn) | Tomp (€*)

= oz apet’

e 197 Z2.960
30| 5@ 3,019
o 9 3.35¢

. 90 A4 A
- J2v ] 73 3.5¢%3
f /fal 173 2G2S

P RTRANSECT | Scrrrey Start Time /Y15 hrs

Cooidinites® 9. 44220431 Y6.00/63173 Accoracy /98 F
Depth ot Stdion™ T1H. frobe Tip Pepth’ 12 incheS BSE~
Sebctrgte * Snall Mediyon  Cobble

Svr J;:C&Uacfef' ﬁ&za//hgf trom Trident Fefarence, Frobe

Cond.: Ml e “Temp. t 2,772 C

(orewnater ﬂ&u{:‘nj& ‘ﬁ'am Trident /?vée: BSG—

Cord. " 15T Senne Temp. 8417 C

ml CUﬂ(/&lj‘/@‘\) ’lsz /Ca)

1) )30 2.027
30 | /53 3.j37
o | )55 3,293
90 /56 3.37)
120 |57 3.397

AN

ol /57 3.4/7

RN

Lﬁuﬁ s o %Wm/é///_' | BLlofeey

E-4

o%/ég/zan\_,S v o 4
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40 HF-W-Tel 2
JoBE WATER SAmPLING Serd 216575

39
2537%4/55&7’ Y Survef Start Time /Y Al hrS.

E;;/g;’/ﬁ CoodingteS i 119 W2 1464 Yool TI626 /cmwy 3.65 17

Depth of Stdien @ 195 1 [robe 7oy Dcf/A (2 sncheS BSG

SvbStrate © Small [Hedioan Cobble

S’u//}w&wﬁif }?&20{:}\55 #ﬁ’m ’77‘/aénf fg:@arcm& /?0&7.,
nd. t 14D Sfenn  Temp. - 2984 C°

oapter RendiogS From Trident frote BSC

Cond ¢ 1T aSn” Tenp. ¢ 3485 C”

zs 02/2'721://

! a:;/é,s/m)// ()
IsS

% Z.9%6
30 3./57
wo | IS5 3.260
90| [Sk 3,356
120 /55 3,436

Jso | iss 3,485

“TIooFZA Sor./e.\/ Stert Time /521 A/‘S .

Covdnates * ~119,44220188 Ho.0ole0129 Accvracy 252
Depth at Station » 118t frobe Tip Bepth @ 12 incheS BSC~
SobStrade : Swall/Medive Cobble

Svrtacewater Reading$ From Trident Rederence Frobe

Cond. * 190 (Sfem ~ Temp. i 3,003 C °

foreweder ﬂzk/mgf Fronn Trident frobe BSG—

ZF e —o

Cmc/ ¢ 18 ,OS/CM TZM/- 2 3, 7% zs 9%%/@,
EM/ Cpna//((y[m) fﬁm /C)

7 150 1 3./2/‘,/

30 171 3.500

GO 113 3. A
o 115 3.742
iso| 111 | 3,780 1600 hes: decon in hiotd per SAT
eo | 117 3, 121
2ol

RN

1

E-5

118 3.1%0 e

Nk

e DS ot fputmlidf O




PRE WHTER SILTNG o

Satvrdey. o2/
27

el SUTivg

- Pilot boat dm"\mnzl fo be

" Niel Svlf;van (E/K)- Vessel 2 Captain ) Cher's Smith (CMA)’L&IUI
Merk B"Seffémd‘) ~Tethnician to be on EAS Vessel 2..

SGW-49575, REV. 0

HWE-N- 01 2. 41
Herd f2l57s~

osfacll ZeXe Sinmons (EAS) Tt S act - Technip jur /
70 ff’vf /)oaf Cc\f‘faif\ ) Ada,m frg,dmere(m?/’echmbmn/
on EAS wessel .

Fo9:00 WSt Decon per SAT.
{098 LS ﬂub:ﬁc meeting 6’00) hal/ at /4/‘&/- Diseossed P/ﬁn fo rastal!

Aiver Flow
7ime KCFS
ool N4

25 o2y

J

: 5bul',ﬂmant at QC tatipn 1o collect continvovs Surve dote. over a
peviod of Ar24 hours. This G Stetion will be at/necc T/ooF2A.

Weother {f&f'/’ly C/ow/y, with S/l'@/\"' [)f'ceZe_

g mild Jempeiafures-

oZop| |, @ 4 Se. Dro iom 2 JenT
o%w| |70 CHPRC 2011 100F . ’ Date: 2 — 5 —
) ‘/UO , (ﬂ 3 Trident Probe Conductivity Calibration Check
- §Standard Mfr. Lot# Expiration Date {Porewater Probe  [Surface Probe
osee | / S 9 Jos.ous Cole Parmer |cC8596 09/03/11 =) NA
obo 0| 12 / Jaa7 Oakton 205259 05/31/11 Féa NA
otoo | @l Myron L. Ultrameter Calibration Chock: SN
ogw (f 6 Standard LMfr. Lot # |Expiration Date Actual Reading
c pH* 7 [Myron L Company [1001397 EB 09/09/11 7, 0%
0900 | NA 4 Myron L Company 2003077 JM __ |08/0a/11 “,7)
Cond. (uS)  [99.9 Cole Parmer CCB8596 09/03/11 oz, 5
|47 Oakton 205259 05/31/11 L57,7

Z: 'Og calibrated using regults of pH cal. Check
ﬂ‘, / (/(M-——‘&

YSi Dissolved Oxygen Mster Calibration Check: SN

Standard  [Mfr.

Lot #

|Expiration Date

Actual Reading

D.O. 2Zero iHanna

1427

|March of 2014

NA

OAKTON Turbitity Meter Calibration Check: SN 623329

. Standard  [Mfr. Lot# |Expiration Date  JActuat Reading
Turbidity(NTU) J0.02 OAKTON 470/1 {8r3012011 WA
Turbidity(NTU) 20 OAKTON 470/1 loraor2011 A4
Turbidity(NTU) 100 OAKTON 470/1 le/30/2011 N A
Turbidity(NTU) [800 OAKTON 47011 |ar30726011 A,
Di Water from Apel Lab 151/153
Property of | _IModel megohm-cm ‘
Applied Process Engineering Laboratory |Bamstead ]E-Pure / é '
N to Page N, 72/
speNveewr N T T T IR N S TS RS G TDATI
] . i
loe - 02/, 5’/ 7 :
(R 0S8 /2 oL, :
LT A fF Y/ W \asfpterts |
CONPIE S 1T

E-6
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12 AWF-N-7el Z-
PoRE WATEE SAmfLIn/e Y279/ 216575
4/
1400 hrs Dgf/oye‘l/ installed Release frobe for e SHativn v 24 hr
Svrvey ~data Collection, CoordinateS © =19, 44217897
Y0.00l64 106  Aavmcy ISTH
PUREE ) Tons frie] Al Recidiogs

ml | Cond(tSm ) Tmp Surtice (fater KeadingS Frowm Tridens
o | /SZ 2:957 ReSereace Mrobe *

30 | fof 3.119 Cond(Bln.) 19 Tewp ' B.o2/c”
e\ I/ 32219

9o | oz | 3422 Depth at Statipilod £F
22} (bl 3.47Y Frobe 77,6 /75//'/1 L2 jacheS BSts

501 Jpz 3 s

1130 hes ¢ Fostioned dutn feed wire € teflon Sampling #be on
Mand above high water line. Connected +aty feed wire § foblon
Fubing fo othes € vipment on land /ivc/w//‘nj the Following %V?px!ﬂ"/’l
- Deck hox = eatér /r‘oaf' box ’/4//5;0 Ca'npufe,/‘ - power nvertes”
~MZ velt batlrieS ~pomp

The e uffma-nt /,51‘%’ above Y below will Gp//@(/f /I" ecord
Conhnueys, data (Servey) over an elapSed time. peciad
cof 24 hoyes,

- barowetric f(’ ZSSue f@(ﬂfalaf‘/S‘anSb(‘

- Water leve fpressure. recorder fsensor

%SM«J 0&/&5’&&// %’“Wfﬁ% - Mt

CONPILENT
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[PRE WATER SAMPLIN/
C KA

P e

0

HVF-N-Tol Z

417—7}/'//27/4775_7)/‘

U/IJQ\/ 02fo)20ll ZoKe Simmons (EAS) ZZte DinsS = Techn ician [ Fief

Boat Captain | Adaw Predmore (E45) - Technician [Pl Bact DecKhacd

Lo be on EAS vessel |,

0Goo hrs: econ per SAL

ﬁ@.”/};})fj : Tar./ja*(a M&&ﬁr)g (/ﬂD) A&/c/ atf /4/’&/,

Neil Sullivan (E4S) - Vesse| 2 Captuin , Chrs Smith (cma) - Lead, Murk
Biser (Cmh) - Technician #o be on EAS vessel Z

43

IZ/‘V e pr Wl [cHPRC 2011 100F Date: of ~& —~//
R ;\ i Trident Probe Conductivity Calibration Check
ﬁm [~ A/ 4‘/’ Jstandard [mir. Lot # Expiration Date  {Porewater Probe |Surface Probe .||
o/00 7{ lsss us Cole Parmer |CCB596 09/03/11 725 Jo7
|¢47 Oakton 205259 05/31/11 Y57 P EA
o200 [If
o300\ /1) Myron L Ultrameter Caiibration Chack: SN
Standard ]Mfr. Lot # [Expiration Date Actual Reading
0L/m /00 pH* 7 IMyron L Company 1001397 EB 09/08/11 71@
0% 80 4 Myron L Company 12003077 JM 08/03/11 4,09
Cond. (uS) 99.9 Cole Parmer CCB596 08/03/11 /2.7
1 |a47 Oakton 205269 05/31/11 A 5%.3

*ORP Is calibrated using resuits of pH cal. Check

YSI Dissolved Oxygen Meter Calibration Check: SN
|standard — Jmar. Lot# |Expiration Date _[Actual Reading
Ip.o. |zero |Hanna 1427 |March of 2014 D%
< (—_M pd "~
Zc <~~~ __OAKTON Turbitity Meter Calibration Check: SN 623329
Standard Mfr. Lot # Expiration Date Actual Reading
[Turbidity(NTU) {0.02 OAKTON 47011 9/30/2011 o5
[Turbldity(NTU) |20 OAKTON 47011 9/30/2011 2.7
Turbldity(NTU) [100 OAKTON 4701 9/30/2011 [0
Turbidity(NTU) [800 OAKTON 4701 laraor2011 775
| DI Watar from Apel Lab 151/153
IProperty of 1Mfr IModeI megohm-cm
lApplled Process Engineering Laboratory IBamslead ]E—Pure / 7 /

Discussion ot ailgate M&b‘h‘nﬂ mentined above jaclided /:/anf to

install & new Stal g for river level /”&«JrnﬂS at F. Sufety
topic * Importance of Continvo$ Communrcation between vessels
including the vse of hand held radios, _
L e R L.

TR T ITRST -

CONFIDENTIAL

B TENEAaE B & USO8 By DAL

ﬁa{////f@/‘/f/ Loy |

E-8
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14 NF-N- 7/ 2
FokE WATEA SAMELTMG Ye ) 2575
43
OB0S hrs : Z, SimmenS é A. /f'(,Jmm‘(’, /stalled a 5"'/'61;-}[) Guaye /3/‘
rrier fevel readingS @t JpoF . The P sk oS
Calibrated +or ezm‘ron = 4 fhe green fine on 1A
Svbstpte of the river bed.

S o2 /

OBIS his i b4 Vessel 2 personnel Chinged the ballerieS sovers:
1he =24 4, 50/V5y~JZ/‘;¢A Coflectron %u//‘?mm/’, 7
Z

L2/26 /2 »

F3TRANSECTY  Sucvey Start Time. 08-54 frs.

Coonlinutes © -119. HLIOTT3  Hp o/ 10987 Avrucy 1SS LY
Depth ot Station /8,5 fF frobe 7p Depth ' /2 ,;;7(.5 BSG-
Substrude : Small /Mediom, Cobble

;S,U.f ﬂu‘@(,uw*ef zeadfngf fmm Tf‘l't/&n‘f' K&%(‘&'){,(/ /o/‘()b(’z
Cond: 2B Tt 2475

PRGE/ Tortia] P Readings

el Cond(USkn), Temp (c*)
Lo ! /52 I 3.203

%0 /59

3,002~

fest water Flows = ﬂ,,m Aute a/m/pa/ fo d I'M/Ai"n a_,ﬂpf&f'
B0 ml of Lerging SZTTH o o .

et

fuvbe
/"fyron Svttecewider Feadings

KC | ol | TDS \Cond 125
762\ 519 | "4770) ik )

F3 7724,(/5:27/» /S urvey ffgf% Time [p:fo heS.
ml  Cond. /aS/cm} //Cfﬂ//f'}

o /499 5,320 NoTE ! Statrom §c/f?/t'y Aafa confin ue—op

Fe 15/ 3.0/( o pﬁ,g@ 4s.

V27 {2 .00/

To 57 3.0035

lzo| 5 3,009

ol 157 et ‘*’5

e T 5 O 2w %,,,/%4,/// /sty
E-9
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ANF-N-Tpl 2 45

[0RE UWEE. SAMPTAG Yot fotos 75
44

37K EcT-/ SarVoy Start Time. 10:/0 Ars,

LCovnfnateS -9 44223344 4y, COlp 4792 464‘4.//‘4’:.(__41 497 £4

| Sﬂ&/ﬂf at Station : 3.8 H frobe 70 Pepbh ¢ [/ rioché’s BSe—

wenter )@ac//ﬂgj From Tident Rederence Pobe.
| Cond /’///65 (4% '7&/1//, t 2,992

Myron Saﬁﬁ;uwcf&/ feadings | Mycon Zoitin) Boreander ReadingS
24

;S‘ij/rm‘& : Small/Pledivm Cobble With' fREDMANTLy LIRGE CodRLE

{4 f// ond. /af/m DoVorRF //f rg=3% Corz/@j/cm?w
1821752 39| 14,3 105\ /%/ lzz% %{27} /97 % 'e.n,
Ys1 7 ysr A |
 Turbidity ' Surficewater I foreander (i Vo)

< 3.5 nvTU /o MY

Logged ValveSt Tridept e, Frobe

Trdent Prohe BSG
' (Surbacewatres) (Forewcter)
cm/é/j/cm )4/ D
Temp (c* 3,025 | 2949

F37TRAMSECT & Survey Start Tome /250 hrs.

Coecdinates @ -/9. #4294/ Yol 638 9% 46&//‘44:/ 233 £
Depth at Statron® 6,3 1. Trobe Tp Depth = 12 inchess’ Bsr
Svbstrate : Large/Me:/z’o'M cobble

Mycon  gH ofy Cond/iSiom)
ml [énj{é/u%m) ﬂ’mp /C") Surtacewnder /;-77 206 /‘/@(7
/S0

o 2450 Zatkel Pu/ T Lep| 1548

3o /53 3.00@

ol /s 3.02%  AkTon) Turbidity Yst Do
9| 1Sk 3.017  Swclacwnter 514 W sw o 1z,

/200 15G 3,097 Zaikal Pw b8 v w030
/5ol (1SG 3.029

Laggz_a/ ValveS ¢ Trdent Reb fvbe Tricdent Srobe BS6

; (St Cewsater) (Porewater)
; ConclfEin) 1] /5%
Temy () 30%6 [ 3./03

o drape N ‘% !
WIENEANN D T T

ST

5‘,.§!.\“~,§_3-i;= - \ " B e . |
| 7 5 ’Pg, 72/06/20 d %@W/M% 93 e ,{

P b AN RS EONY 1Y

E-10
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46 HWE-N-Tef 2
foRE  WATER SAMPLIye Yetd/als7s

4ys~

F37RAVSECT | Survey Sthrt Time 1134 ArS.
cwrc};mfcs $ND. 4421872 Yo b loS2T0 Accoracy /.66 £

of Statton + B.0 (+  Frobe Tip Pepth - 12 jaches BStr
S" vbstrate © Large [Medivm Cobble /oAl Cond i )

i;&:zﬂ pH O Cond [e5)em

114/ [0"JA‘S./0") Mf ﬁ ) SUKI{J&VAF\:’/' 7? /98 /q7/
/5! 2475 Tnidi) P 774 193 | 174/
30 /157 3,05/
Go 1o 3.225 QAToN  Tukidt{  YSL Do
(% 1 3,313 Svuchuewnte (50340  Sw  /2.2/
2ol 163 | 2384 Zaihulbw BB P 8,97
AN 3.414

[zy le Valves * “Tr ;Jenr Ref, ﬂvé@ lﬁc/enf’ Pobe BSG

SW’-/'F-‘{; 2 /oﬁ.’,wd?f ,
Cond ) % Aol
Tend (c ER I ;a?%w 3,39%

FBTIANSECT Z- Sucvery Sturk Trme [Z:0#heS  Substude Medsum (obble
CoordnateS : (1944212750 4, W/(ﬂye,cz Aecvracy 1770 FF.
Dypft at Sfafmn : /z,/ f+ Frobe T D /2 ches 55(7

ml Lond(@Shm) Temp c) rgn Cond(al Lin)
e | 15/ J,aa 5urpzwa}ef 7% 22‘/ i /47, ‘//

30 | 164 | 3./40 /ewxfef 798 223 | 179.3

//al

901 163 | 2,272 QAkrenS Torkility 7S Do

el 17/ 3.311  Surfueweder Al 40 /2,20

1so\ 173 | 3.35Y Taikal ) 222 W71/ 7, 1o

Logged VelyeS  Teikat ok Fobe(5w) | Trndent Finbe B5tr(Pn)

7 5@"0//’70»1 ) /4 J VA S
Tery (6D Zeok3 | 2357
AN
{
f )7i 6(—? :S;t - = é » 7%/&(/}0 //‘ %{ W ,é//// djél’/jﬂ//

E-11
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HNE--Tol 2~ 4

PRE WATER SHMRTHG . yaryfasis

F‘?’ TKAA/SAZJ' / Sur;/e/ Start Time. /242 heS
CootdipateS ¢ - /5, 49120134 Hb,06115977 /4caz’mj /.72 £#,

Depth ot Statipn i /0.0 44 [robe Tip D /2 ixches ESE
{55@5#;17"& Medim /Quej/ Cobble (f%

/Vleﬁ/Z'n,f/t«‘t/ P Bead,

ey, ﬁm:/(ﬁ m) 7&:«./}) /‘/}/mn //T/ ORP é'ona//f/M)
I o 2, pf2 SV '8oo\ 23/ 747,¢
30 /5'4 B.o0? Dot lw| 808 229\ /b0, T

o | ez g,829
W0\ ez | 3.6/ HKTEN Fockdity BI Po

120} 1! B.Ilolo S’ Z9.GM0 /2,26
1ISot (i 3,780 Intu/fi) >EooNTw 9 2

Lajg&/ VelveS: 774 deat /?670 Froba /5"“/) Trse ent /4&54— B5¢ (ﬂu )
dar‘q//ayau) 14/ J
Terp. (9 3.097 | 3, 7%

FATRMWSECTZ.  Survey Stark Time 13:09 hrS,

Coordinates * -119. 44(17030 4G, (! 16777 Accoraey /. 83/F

Depth ot Stitton < 12,9 PV (oo Tip Bepbh 1 12 snches £56

Subff?a:fe; Med,vm fSrcll Cobble-

FARCE[Tnitial Pot ReaclingS

Ml (ondlevshem y7% c‘? /"/)(gon // 4 &M;//{,.j'm

o /f/// ) 3% 2 790z 4{' 147, 2 2

30 /573 3.004 ToitwtPos 1.97 | 2945 | 159,

o | /sB 3.284

%) /S8 3.339  QAKTZN Tucbidhty XL po
/5P 3.947 Sw /0,03 /2.29

ﬁo"‘"/”(’/"" Tnitel iy 925 2,96

Logaed Vifves ¢ Tt Feh Prbe) || Tidat frvbe 556 //a/)
(m/of a..) | /s

Temp (€ 7 /a&» l 3%‘/77
13:4S his. ¢ Pecon in f etl per SAT

RS T T T NN S D R TR RSO By THAT

E-12
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FoRE  WATER SAMPLIMG

u &

HNE-N -T2/ Z
Y 1/otes 7S

02]07]1) $hann mr Jobnsars CEAS) = J— -

Reil Sullivarn

CERL)D ~Vessel #2 boa+ Captaiy,

Ahris Sraith (CUHA) -lead and Mark B ser (CHYAD

FeehAerar

Aeke
Rds

S/}ﬁ/j
7

<d

0600 hrs: Decon per SAT

Riper '

Flpio
Thme

o100
200
0300

KEPS

e

133
14
13/

o4

11!

s 148
Ol0d] 132

72 be ) Jesse/#R

ons (EAS) Vescel Bl boat daptin, Ard
neore LEASD Teckhnrnieiar /Prie? Bog 1 /‘EP@/L/W@{

Date: 2 ~ 7 -~ &7

CHPRC 2011 100F
Trident Probe Conductivity Calibration Check
Standard Mfr. Lot # Expiration Date _|Porewater Probe |Surface Probe
Joo.sus Cole Parmer |CC8596 05/03/11 o6 o5
Je47 Oakton _ |205259 05/31/11 50 2
Myron L Ultrameter Calibration Check: SN
Standard ]Mfr. Lot # Expiration Date Actual Reading
pH* 7 Myron L Compan: 1001397 EB 09/09/11 7,06
4 Myron L Company |2003077 JM 08/03/11 ¥.23
Cond. (uS) 99.9 Cole Parmer CC8586 09/03/11 /05 <
Jaa7 Oakton 205259 05/31/11 ST R,

*ORP is calibrated using results of pH cal. Check

YS| Dissolved Oxygen Meter Calibration Check: SN

Standard Mfr. Lot # Expiration Date Actual Reading
D.O. Zero Hanna 1427 March of 2014 o) /2

OAKTON Turbitity Meter Calibration Check: SN 623329

Standard Mfr. Lot # |Expiration Date Actual Reading
Turbidity(NTU) ]0.02 OAKTON 4701 9/30/2011 (P 5
Turbidity(NTU) |20 OAKTON 47011 9/30/2011 201 2
Turbidity(NTU) {100 OAKTON 47011 9/30/2011 /OO0
 Turbidity(NTU) {800 OAKTON 4701 9/30/2011 7? 4
I DI Water from Apel Lab 151/153
ﬁperty of IMfr. |Model megohm-cn
Wied Process Engineering Laboratory |Barnstead E-Pure /5,4

TReY!

v 0

6\\\\

7 %M///,%{//

COSNTIDE N

TR

R
Wlsctoy |
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HIYF- N -Tol 2- 49
forE whEE SAWPLING Yz14d/216575"

4%
D100 Nieeting ﬁ/@ AFPE L
Deterniing tioh of Hranseaks ard there o Saripl
Wwere Covered

Satety hpie: walking wp ard down hills

POR - plek wp the 2ihr rggprc// NG {/‘?m,
the baromefric pressive recorde 4/7 d +he
water level redorder ; che ek sttt gauge the
U n idhte 1With Brett 17 deferiy e
whether 10 Stpaple 0 iroap Copduct/orty.
09430 launched From 7%/727 /d/?&///?é

09453 /)/'&Ltd W2 bgry pretrie presure reader
4drd - /7// record it Sycrere

[0]0 TIVOF2A -AC @ndm,ﬁw@ @/l 2 2
1020 Compr Hrome Bret— Fake Strp/c
(035 Retrieved water fevel! reasrder

1043 Op Statiorn F2 Trarseet 2
Water depth at Hrst aterpt: 974

A D iy e

CONPIDE N T B
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ol AF-N- 7] 2-
[ohE WHTER SAMLING Y274 /N5 75"
T INITIAL Porewater Readings Date:  A2/7774)
Waier quality results (afier purge water)
onductvi 3.5,
Jwsreme, 113 |vemp (co ORP® pH* D.0°
’ o gy, 234 G.9 4 .85

Turbldiy® 233 L0TL

SurfacewaterReadings

—— Water guality Its (after purge water)
C vity
(uS/cm)® Temp (C°)° ORP® pH® D.O°
AT 4 | 2978 22 I, T 77.9%
Turbidity® ]. 377 TbS 9342
COMPOSITE Por S
?prdlnales /. ¢4 I3 f/oez(/y‘\a/
Station ID: SAF# Staff Guage (m.m) Sample Time 5 "{deg.deg)NADS3
R Traneela] Fil-0)7 -pplbefore [ ) atter g [Stat jj 35 End: [2778 €15/ A. 442 19686 IN46. L6 [¢
i . B Fi 1
vommite|  Depthat $radionn J0.2 4 |
{6"-12")
Water quallty results (Composite) /) - /:)07) / . é’ /
} .,L, ! [conductiviy 3.3¢é0
HuS/cm)* Temp (C°) f ORP" pH® 0.0.°
bsq [ 1751 ) 207 7.9% 7,22
‘ Turbldity” 44, ¢ 107)7 JOS /IS, 2 i
'HEIS Sample No.{s) Volume (mL) Duplicate? Tied To: # Bottles/Notes:
"RABDIL Lpp 147 £/ 4
FINAL Porewater Readings
- Water quality results
[Conduct
JuSicm)* Temp (c')‘°3"€[’r ORP® pH? D.0.°
17,3 | 377%%%) =R37 7.92 £.03
Turbidity” [/, #3 TRS 112.4
a) M - .
by Trdont Sitbstrate - med [shy deb by

9 YSI

d) Hanna Meter 5) c}/ZI/// LAEIO L
N\
1300 On station FH Trznseet 2
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foRE WATER SamPLING Y274 /216575
it @ B
T INITIAL Porewater Readings Date: a/7/ 7/
Water quality results (after purge water)
onduchv
(uSiem)® | el [Temp (¢ 3189 |orp pH" D.0.5
T3 27 2L J) Lo b7 K7
Turbidity / Vs ) 7D{/ﬂ§g
SurfacewaterReadings
Water quality results (after purge watar)
onduci
(uS/cm)* Temp (C°)° ORP* pH® D.0.°
/42D | 3, 052 R49% 2.5 WEWZS
Tubidty” 2 2 0T D5 94.37
COMPOSITE Porewater Samp
gordinates 7/ )"7’ Hee ld dza,
Station ID: SAF# Staff Guage (m.m) Sample Time () (deg.deg)NADB3 ir
1 Transcan] £)) - o17-pyn [before; g after

B IStet: 258 End: jHp7

119, 94219 949 N t/é M/A@qg

Probe Tip

Depth (Inches) Dé,tﬂ"/’l d/ZL J’fd/f/m ‘ // ﬁ "P/‘
{6"-12") .
/D\' ) e TIGC Water quality results (Composite)
(uSfcm)* Temp (C°)" ORP* pH* D.0.*
bss , 2] | 7.7Z 7.87
Turbidi Ll D) 705 /043
HEIS Sample No.(s) Volume (mL) Duplicate? Tied To: # Bottles/Notes:
B2BOBY L) Lo 12 L/A
FINAL Porewater Readings
Water quality resuits
onductivi 3,'77
(uS/cm)® Temp (C°)° ORP* pH* D.0.°
a2t ) 7.2¢ 7,73
T“'b'dnv' L5 T ) JDs /p3.
a) Myron .
oTident (_D( LSTra 7 Wud Jdvbd )f
¢) YS!
d) Haanarteter¥ 22/, /4 @/\\\ |
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IUds TIDOF2 ik —Qe @Hm 2
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Toe
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OR00 | /49

0300 | /70 ~

%00 | /g De oy per SH1 & 073
OSpo | /6G

Ghew| 74§

000! 167

CHPRC 2011 100F Date: {@-5—/
Trident Probe Conductivity Calibration Check
|Standard Mfr. Lot# Expiration Date  [Porewater Probe |Surface Probe
99.9 uS Cole Parmer [CC8596 09/03/11 ST /D5
[247 Oakton 205259 05/31/11 Lo P t3

Myron L Ultrameter Calibration Check: SN

YSI Dissolved Oxygen Meter Calibration Check: SN

Standard Mfr. Lot# Expiration Date Actual Reading
pH* 7 Myron L Company 1001397 EB 08/09/11 703
4 Myron L Company 2003077 JM 08/03/11 5(. [2¥4
Cond. (uS) _ |99.g Cole Parmer CCe5gs 09/03/11 223, 7 e l
447 Oakton 205259 0513111 Y772 1 }‘
"ORP is calibrated using results of pH cal. Check -

Standard Mfr. Lot # Expiration Date Actual Reading
D.O. Zero |Hanna 1427 IMarch of 2014 hHOF N \ [
Ny O\,\
OAKTON Turbitity Meter Calibrati Check: SN 623329 /
Standard Mir. Lot# Expiration Date Actual Reﬂng
Turbidity(NTU) |0.02 OAKTON 4701 9/30/2011 01&5
Turbidity(NTU) |20 OAKTON 470/ 9/30/2011 Jo =22
Turbidity(NTU) {100 OAKTON 47011 9/30/2011 % 7 )
Turbidity(NTU) ]800 OAKTON 470/1 9/30/2011 7?7
| Di Water from Apel Lab 151/153
Property of Mfr. ]Model |megohm-cm
Applied Process Enginsering Laboratory Barnstead ]E-Pure / 5. &

< N

02| 04[] %%W//é///
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HOF-N -7pl 2
U274 05T

Date: 2 -~/

Trident Probe Conductivity Calibration Check

Standard Mfr. Lot# Expiration Date  [Porewater Probe  [Surface Probe
lsssus Cole Parmer JcCas96 09/03/11
447 Qakton  |205259 05/31/11
Myron L Ultrameter Calibration Check: SN

Standard ler. Lot # |Expiration Date Actual Reading
pH* 7 iMyron L Company [1001397 EB 08/09/11 7,2 7

4 Myron L Company [2003077 JM 08/03/11 &, 27
Cond. (uS) 99.9 Cole Parmer CC8596 09/03/11 /3.7

447 Oakton 205259 05/31/41 L7

"ORP Is calibrated using results of pH cal. Check

YS! Dissolved Oxygen Meter Calibration Check: SN

Standard IMfr. Lot # Expiration Date Actual Reading
D.O. Zero |Hanna 1427 March of 2014 O
OAKTON Turbitity Meter Calibration Check: SN 623329
Standard Mfr. Lot # Expiration Date  {Actual Reading
Turbidity(NTU) {0.02 OAKTON 470/1 9/30/2011 2, bé
Turbidity(NTU) {20 OAKTON 470/1 9/30/2011 .? v, Z
Turbidity(NTU) {100 OAKTON 470/1 9/30/2011 A
Turbidity(NTU) 800 OAKTON 47011 9/30/2011 TG
1 D! Water from Apel Lab 151/153
@perty of Mfr. ﬂm:del jmegohm-cm
JAoplied Process Engineering Laboratory |Bamstead {E-Pure /5.7

PO- ¢madiedivi

Sw- londuatp!

6,7
140.9
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1429 24-hr deployment of ve aprder begins.
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CHPRC 2011 100F Date: 9 —/22—/,
Trident Probe Conductivity Calibration Check
Standard Mfr. Lot # {Expiration Date  |Porewater Probe  [Surface Probe
9.9 us Cols Parmer |CC8596 09/03/11 /27
Jaa7 Oakton 205259 05/31/11 752 T4
Myron L Ultrameter Calibration Check: SN
Standard IMfr. Lot# Expiration Date Actual Reading }~
pH* 7 {Myron L Company {1001397 EB 09/09/11 T 7 A7
4 Myron L Company |2003077 JM __ |08/03/11 ¥ % Qg_/ D I (
Cond. (uS}) 199.9 Cole Parmer CC8596 09/03/11 Fe7 .
laa7 Oakton 205259 05/31/11 Y4),6
“ORP is calibrated using results of pH cal. Check
YS! Dissolved Oxygen Meter Calibration Check: SN
Standard . M. Lot # |Expiration Date |actuat Reading
D.0. Zero IHanna 1427 [March of 2014 2,049
OAKTON Turbitity Meter Calibration Check: SN 623329
Standard Nifr. Lot # Expiration Date Actual Reading
Turbldity(NTU) [0.02 OAKTON 470/1 9/30/2011 &2, 24
Turbidity(NTU) {20 OAKTON 470/1 9/30/2011 Q&/
Turbidity(NTU) [100 OAKTON 47011 9/30/2011 ”.
Turbldity(NTU) [e00 OAKTON 47011 [sr30/2011 o ad
DI Water from Apel Lab 151/153
Property of ler. IModeI imegohm-cm
Applied Process Engineering Laboratory IBamstead IE-Pure / 7: S
ta Pare S 5—4
T S T WHNESSED & CNBERSTOOD By it
< Ly— 22 /u/ .
Il Low iprtt Ssfoo /ooty
S e e e e e
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o6 X HUE - - 7ol 2
Pore WaTten_  SAMPLIO& 41279) 214575
55
bAIS  Tailgate netg @ 1‘6}7’ ld rdirig
\Qﬁfé’@ @f’dﬁ §lips s 75”//36 l/f) /Hﬂ df(f')oa 10li clee .
POD - chetk Q0 stativy, 7 tonder with Brett
TIopTF24a - QF Mgg (45 .3 (md. Contrrmed 10

2 N\ SAmplé_
1025 pprrived of Pv"/ %%Jééj 5 /4\‘\’/« ’

INITIAL Porewater Readings . — /. \Y\‘bate /’.)/ A / /]
torN

2
R Water quality results (aﬁ@}‘ur\ge .
lwsiem)® ) 173 |Temp ©2° 3 .41 3 jorp* oH DoO.
154 o R ) /Bl 4 7.5/ 7. 22
Turbidiy™ 372 (J70 TDS - /026
SurfacewaterReadings
l Water quality results (after purge water)
onductivity
(uS/cm)" Temp (C°)° ORP* pH® D.0.°
IH3.3 3:033 Y 7.323 /2, 2%
Turbidity® £/, 62~ OTU TS - 95,27
COMPOSITE Por Samp
Coordinates 1,589 f+aae
Istation ID: SAF# Staff Guage (m.m)  |Sample Time {deg.deg)NAD83 LI{PhHor
F1 Trarzeats| Fl1-0/7 - obb [peforer) Jf atter:) 7 [Stan/psp End: J15Q — |e-119. 94/) 291 J 4 [NY (g R34 |

Probe Tip -
bepth ineres)| aAEr depth £ 6 L4

(6"12")

Water quality results (Composite}

r/ [Conductvity
/ 2 (uSicm)® Temp (C°)° 342"" ORP* pH® D.0.f
e /162 O| 2239 180, | 235 Y 7.06
59 Ty g2 > LT () [ 7S -j02.9
HEIS_Sample No.{s) Volume (mL) Duplicate? Tied To: # Bottles/Notes:
PaBD g 06 nL Nes B28DFI[]
FINAL Porewater Readings
Water quality results
[Conductiviy 3 w)
(uSicm)” Temp (C°)° ORP* pH* D.0.°
/57, 5 | 27373 %) 220 7,50 9./a,
Tublay”™ 74, 9 UT U TDS /02 44

a) Myron

b) Trident Substrate i’MM(/J‘M 0&’/14/@,

o) YSI Caltem
d) Hannarater D221 )1

517

S U fi) ot
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L HNED-To) 2 57
Por€ [Jater SAMeL) v o 2T )2 TS
- ol
\
( INITIAL Porewator-Réadings Date: 42 //p// ]
WaterQuatity results (aftor purge water)
nductvity 74
(Siem)* g)"‘%!emp cr oRP* pH® Dos g0y
YN 22} e 236 25
! Turbidity” 20, & AOTU TDsS-/05. o
SurfacewaterReadings
Water quality results (after purge water)
onauctvi
(uS/cm)® Temp (C°)°  $) £2/%|fbre* pH® DO 5 o2y
0.5 | 2AFTI T 2 X T4~ 27 2.3
fubidi” G, 3l DT | TDS -97. 68
PP : POSITE Porewater Samp
l ﬁFM Coordinates 752 faqqa,
Station ID: SAF# Staff Guagg,@m) ple Time (deg.deg)NAD83 L HH ooy
FITvansd B F 13-y - 0] |pefore} 4 atter:[,7] [Start: [R0F End: (275 [E14. 541276 (L INZ ool 7340,
Probe Tij| : :
Dap:hl::nc:es) wél _/f F O/L’P/A P é 7C7L
(6"12")
/9\»// S— 3’;”9 Water quality results (Composm) » v
(uSicm)® . - . |Temp (c*)° ORP* . 1&' o |pos
L4 T 1 3T /9‘7 ’ 1. 7.85 ‘ 85’5’
Turbldiy™ 2/, / JOTD TS~ 106.9
HEIS Sample No.(s) Volume (mL) [Duplicate? Tied To: # Bottles/Notes:
E2B8DBI e OPr L Nes BREDEZ | 7
FINAL Porewater Readings
_ Walerduaﬂtyi‘aullau, e R B
Temp(© - lorer D e e
3“//0 /qq . 1 779 — [ 270
L7/ TS - /o/ S'
a) Myron
b) Trident S/{, )-(S"}m 7e - Mﬁc)’/\lh‘( d&LA/C
) YSI
d\HermrWeter ".)N 2//}

Deeow jn lield per SAL.
1230 T/wFom REL @ /58

ety wm 7? (ANnaing per Brett.
/]:‘;/07/ Pxﬁ//n d? /?f o CH PR

g%)r: 521/ /7k ¢p %mm—/ rep 1, &) devite.

: M Ly v o WY

PN RIE eSS D X USRS Gon T T
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CHPRC 2011 100F

Date; 2 /77 20/

Trident Probe Conductivity Callbration Check

D3 12)
O4tD | 13 [sandan  Jwr Lot# Expiration Date
00 | b feosus Cole Parmer |CC8596 08/03/11

DD 143

Porewater Probe  |Surface Probe
ez f
Jear Oakton 205259 05/31/11 GYL 477
Myron L Ultrameter Calibration Check: SN
Standard Mfr. Lot # |Expiration Date Actual Reading
H* 7 Myron L Company [1001397 EB 09/09/11 AL
4 Myron L Company |2003077 JM 08/03/11 “’ 75
% 1\\\ Cond.(uS) |99 Cole Parmer Cc8596 09/03/11 /24 8
\ 447 Oakton 205259 05/31/11 45/ /

*ORP is calibrated using results of pH cal. Check

YSI Dissolved Oxygen Meter Calibration Check: SN

“|Standard M. Lot#

Expiration Date

Actual Reading

D.O. Zero Hanna 1427

March of 2014

0.08

OAKTON Turbitity Meter Calibration Check: SN 623329

Standard Mfr. Lot # Expiration Date Actual Reading
Turbidity(NTU) |0.02 OAKTON 4701 9/30/2011 Q.07
Turbidity(NTU) |20 OAKTON 470/1 9/30/2011 20, /
Turbidity(NTU) {100 OAKTON 47011 9/30/2011 [
Turbidity(NTU) [800 OAKTON 47011 9/30/2011 77
DI Water from Apel Lab 151/153

Property of IMfr. IModel megohm-cm
Applied Process Engineering Laboratory [Barnstead [E-Pure 7 GPE

% pal [ f%//ﬁ,&//é/
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. Qe @TiovFah

Dedon ¢w €ield per KT |
1238 < paipri

L& €D Blank +aken
SMH FI)-0617T o0&

1//;1737 foy WL

124.8 |l

; INITIAL Porewater Readings Date: »0/ 17/ 1/
} Water quality results (after purge water)
: RV
‘ ORP" pH* D.0.°
15g .27 9,72
TS~ /112,y
SurfacewaterReadings
Water quality resuits (after purge water)
uct
(uS/cm)" Temp (C°)° ORP* pH" D.0.°
136 .4 15.339 /D £.2 1257
Turbidity™ 7, 0 77 7105 - 89 9o .
COMPOSITE P! Sample Acg .47
rdinates
StationID:  |sAF# Staff Guage (m.m)__|Sample Time 4 (d”og deg)NADS3
Yo Trapsetsq £11-2n vplbelored p aferd . L[Stat ) 3  End: JT Ll B 119,44/ 279 75 IN 4 64 1 5670
Probe Tip :
Depth (Inches)
(6"-12") ) /1. LA
" D 4 ’H’] @ St FEn ! Water quality results {(Composite)
12 ordu 3530 a0l RPL“ l
5 e (uSlfcm)® Tomp (C°)° _~ 9 pH* D.0.°
172 -2 1 2&Z5 7] [ 279 XA
Turbidity™ ==/, /o> TS - /0@ o
HEIS Sample No.(s) Volume'(mL) Duplicate? Tied To: |# Botties/Notes:
RBRABIDA ~LPO M/l Ao ,
. FINAL Porewater Readings
7 I " ! {7 Water quality
ndu v ! GRERSE ¥ .
(uS/cm) Temp (?‘)” 8&9 ORP* R IpH' o ipos
[CO, Z 7;9/3"30 R)5 1 2 /8 19, 7L
Turbldity”” 2 4. 5 TD?-/OC'O
a) Myron
oo iy Substrate: me of ¢obd
d) Hanaswster <)p) / 2( (|

o NTRe T

T

D2

e M-_,n/ ,M,ﬁigz%“”m_%@ Zal

. \\‘-
6A fn Pape \n.&b
B O R O T N T N TN P T T
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Zete Sirmmons { £AS ) Zete gu,._‘._..,,.J
EAS) - Captain

HOF-0-T70/ 2. 61
S ./71/;717'@/4»5%“
- ﬁphm"c.l’(u\)

, fon favisen (MA) - Lead | George

- TC'('/"\MC\ZLY\ to be en EAS Vesse
a&‘h' V:‘h‘bg ’

] 2 parhicipationg

0730 hes. Tailgate meeting (Pop) held at Apel, Discussed plans
fo Collect 2 v Samp/e/f along FTRAVSECT |. Discussed re. -

torgue  of ball nut on the ball movnt oF EAS Focod F-zco.
- RiYer Flow : _
. Time  KCFS Decon per SAT at o740 hrs,
Loleo | ey
| 0200 146 k/e&:#»e(A M % StunShine w:,#x very S Ikt bref;t&.
(o300 /56 Temperatures | low 30°5-~ Mid. oS F
o400 e
7 /155
| 0L O0 g
CHPRC 2011 100F Date:oZ~ /&2 29
o7oo 1Z@ Trident Probe Conductivity Callbration Check <
Standard Mfr. Lot # |Expiration Date  {Porewater Probe  |Surface Probe
Jss.ous Cole Parmer [CC8596 09/03/11 oz [74
f447 Oakton 205259 05/31/11 e 74 Y905
’ Myron L Ultrameter Calibration Check: SN
! Standard Mifr. Lot # |Expiration Date  |Actual Reading
| pH* 7 |Myron L Company 11001397 £B 09/09/11 5-79
Lh 4 Myron L Company [2003077 JM 08/03/11 4.0
Cond. (uS)  [99.9 Cole P CC8596 09/03/11 [74
S 447 o‘;b:amnarmer J205259 05/31/11 %, /

TR TR

ke S oafffoon

CHRSEERERS T v

*ORP Is calibrated using results of pH cal. Check

YS! Dissolved Oxygen Meter Calibration Check: SN

Standard ler. Lot # |Expiration Date Actual Reading
DO. . . Zero IHanna 1427 March of 2014 O. R
LS etV

OAKTON Turbitity Meter Callbration Check: SN 623329

Standard  Tmrr. Lot # [Expiration Date  [Actual Reading
Turbidity(NTU) J0.02 OAKTON 470/1 ler3072011 a07
Turbidity(NTU) |20 OAKTON 470/1 lor30/2011 20.Z.
TurbidityNTU) [100 OAKTON 4701 lor30r2011 297
Turbidity(NTU) ]800 OAKTON 470/1 1913072011 79’7
DI Water from Apel Lab 154/153
Property of [Mfr. IModeI megohm-cm
Applied Process Engineering Laboratory [Bamstead ]E-Pure s
be Pawe Na. B2
TR B T A T O T TPV L AT
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62 HVE - 1) -T0] 2=
Pore Warzr St ve 4/974/3/46‘75‘
ol
/040 hrs. F QL Shation. Check[Survey
Stat Qvaae, )T Conduohivity © 1718 4,8/0;%

- F| Transect 10 Weter dé',ﬂl’k ot Station 8.6 £

PeR6E) Tnibizl fW Reedings SubStrade Mediom [Small cobble.
ml  Con ‘/”/5%,»\) Tem F c’)
o 41 3.07%
30 | |5 3,222
Go 156 3.301
9o | 5% 3,3%%
[20) |58 3. 410

63
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FlBeas oAb ity sitober
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: HOE-U-T701 2 63
s FDRE IUATER SAum/Ué oo i 1//274/9/z,g7s~

" Coordinates ,4@,,,-457/
ple Time (deg.deg)NADB3

Zf /

before:~, Jafte, Start /) of S Endt j2.45” E-f9,439903 NYG,

Probe Tip : " Z RSt reE e S e el as g
Depth (Inches) e e

12 | .
/2 ,'nches “ s o o

Bse 0L
{HEIS Sample No.(s) Duplicate? ';‘Ied To: id Bonlesl;o!es

2BDcd ~ (00 AA /LAG

a) Myron _ — »"
b) Trident . N
c) YSI 2 o2 [§
w2 Gl oAKTON [ =
/s P A

Decon in ﬁ'c’f/a/ per SAZ at/3:cohrs.

Cell phone ca(l 4o Brgtt Tiller (e45) at 1339 hrS. He. jnstructed me 4o
call " Anna Radlotf éff/"ﬁc) Cencerning absence aﬁ Cetifitation Sheet in
new box of JIAG bettles (Lot fb. 04312).

1336 s, " Cel phone coll 4o A. Radlobf. She. instrocted me 4o use. #os
bettles ( Lot No. 0936:72) as we 7reviessly coilected SampleS info ILAG
[)o*H’le.S‘ with the Stme. Lot ap. which Came. from Q@ lx)x f"'\q,‘f’
did_Contuin @ Cectifiation Sheet, - et e @Y
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64 CHBE-M- T2 2
Pore LWarER §AMPL/ 06 Hip7< /216575
L3 1359475 Gl phene call o Roy //m@ﬂ(m/’&) ~'§ﬁ;’fus/u/d:»'/‘e,
F2 Tf'tl.{\bvuf 10 Wuter (-‘)&f’”\ at Stution S 1
PURGES Toitel i) Readings ,
ml (’ﬂ(’:u//(,f/u-) _7&14//6 °) SuvbStrufe i /Vie’a//m / Sniall Cobble_

o /1% 3592

30 1577 5: 30

o 1S4 3.309
90 154 3.33 A
10 leo 5.3t R

7, JINKIAL PErewater Readings Date: ».2//8/2011

é A7 Water quality results (after purge water)

Myﬂ"’ Conductivity

[ z'm:l : (pS/em)” Temp (C°)° ORP* pH' - - . D.0.°
/s4.9 L iLo 3371 272 785 .97
Turbidity® o5 AL
SurfacewaterReadings
Water quality resulits (after purge water)
[Conductivity
f{ySicm)* Temp (C*)° ORP* pH* D.0.°

Turbidity’ 7,0 A7/

COMPOSITE Pc ter Sample

Coordinates £e¢es %t 2,97( ’t.
Station 1D: SAF# Staff Guage (m.m) _ |Sample Time {deg.deg)NAD83

£ 2 Frans :I/U Fli-ci1 before—:w/,‘laﬂenv/,s Start:// ief” End: & 30 E-il45,4/35%5 720 ]Na& G'ISEE""!/Z7L
Pobe T | J h6 Lot Moo OFBT2

Depth (Inches)
(6"-12") ey
/ 7, /‘/16 /1‘, S S I/ / 5 7' 3 Water quality results (Composite)
BS €& (uSfcm)* Temp (C°)° ORP* pH* D.0.°
B 274 | 3,374 278 ‘ 8.0 [C.03
[Turbidiy” Y AT
HEIS Sample No.(s) Volume (ml.) Duplicate? Tied To: # Bottles/Notes:
B2EDpps ~ GO0 AMA ol f[/LAG
FINAL Porewater Readings
Water quality results
onductivil
|(ps1cm)' Temp (C°)° ORP* pH' D.0.°
[53.6 3.312 2tk z.1 10, 2%
Turbidity" {12 N W
a) Myron
b) Trident
c) YSI

o HanZindec! 18/ " pakion/

¢
Z;[.(_,SLM’S’ o2fi8/zon , o
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Pors LInTER. SAmeLinie - 4/374/02/1,575

ST Sl phue Cammaniadins wth Kiel Wit (cHA)-Stetus fopoate
17700 hrs. F Q¢ Station check fSurve
StulFguege o 115 Conchihu byl - 1720

:‘ ,’ID'{ /"S": Der"" fe-a‘ S.LT—

P o S I 4
SN L B i id NMUETSRESSED & 1 S RS EOOp Y fryig

Fote St ‘92//6/2&"1%&%// ‘4 VA7
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Pore Werer SamPL 10e-

; 0@[%7\‘1"»‘ '

AVF—V-Tp) 2
#H3T7H 210 5775

#] 7
A

A Shanman Shnsen (ERS) Q—A__ -Technidian
_ Neil sullivanEAS) boat taptian esse]
- Ron Padsen (LMp) - lead cdiendist 5 Uark Biser LM

Yelhnitian ; Zeke Simarmens (EAS)-boa] lapiain Vessel#,

Rdam Predipyiore (

Dbtp

Ry FHows
Time | pOES
00 | 11D
vop |05
v3gg |97
puly | S
INOD ]
I

EASY - boat deek hayd [Heahnidian

Weoathér - F[U’HEQ (l/UdeJ, breeué L wppel D F

0a4s Tail

&4

P

{e ”Vﬁ‘l’s

&M T M
+rardte rine. b E)/%vl” booats.

Deton pev AL @ 080)) .

be) né

al @:rré&lduma h

HA_ (4

refy

71/731)//

D. W&(‘}’)‘zpl&( fro Tva me(tfﬁ

CHPRC 2011 100F

Date: 2~22 -20//

Trident Probe Conductivity Calibration Check

Standard Mir. Lot # Expiration Date |Porewater Probe |Surface Probe
lss.9us Cole Parmer |CC8596 09/03/11 707 /02,
Jaa7 Oakton 205259 05/31/11 - Yy Y37

Myron L Ultrameter Calibration Check: SN
Standard  [Mtr. Lot # Expiration Date  |Actual Reading
o+ 7 IMyron L Company [1001397 EB 09/09/11 & .77
4 Myron L Company 12003077 JM 08/03/11 707
Jcond. (us)  |oo9 Cole Parmer CC8596 09/03/11 Q720
|as7 Oakton 205259 05/31/11 45, S
*ORP is calibrated using results of pH cal. Check
YSI Dissolved Oxygen Meter Calibration Check: SN
Standard ~ IMfr. Lot # |Expiration Date ~ JActual Reading
D.0. Zero |Hanna 1427 IMarch of 2014 .09
OAKTON Turbitity Meter Callbration Check: SN 623329
Standard  |Mfr. Lot # |Expiration Date  [Actual Reading

Turbidity(NTU) [0.02 OAKTON 4701 913072011 g_Qg_
Turbidity(NTU) {20 OAKTON 4701 lor3oi2011 0./
Turbidity(NTU) [100 OAKTON 47011 [sr30r2011 99 2
Turbidity(NTU) [800 OAKTON 4701 lor30/2011 79 =

DI Water from Apsl Lab 151/153

Property of [Mfr lModaI megohm-cm

Applied Process Engineering Laboratory [Bamstead ]E-Pure f 5. ?

?4¢4'."Z\'1—;'Ee' TR '—:5 Wt Zj_';hp',f}ijﬂxnii; RPN D R e 1
Sl N | b2} ] Lowsm, W

CONMPIDENTIAL
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Pere WATER §RMPLIDé 7/27%@1@5‘7?

L b -

& 12002l

Qn - B Nporan @ 1010 af 1108 aond.
o)) at 195 4 aond.
(012 at 191.) sond.
b1> at 1917 dord f

(HS - RvQhor Came 10ise, re-andhpred (Ast deploymaent) |

(0o - Anahpy QM tdme [pD% y wertt back o Get '

\A r30r” AP Choy
Lo - 2ud deplagprent  14S aondue+

95
S

RIS 3

{HEIS Sample No.(s) Volume (mL) Duplicate? Tied To: # Bottles/Notes:

| orcinates
Mdeg)moss
" l 2

RBA5DDYH GO ml Lo

TR T N Yy v/ 9 T
; sl . tfoter

CONVIDENTIAT

BTt Suwbstvate: ed coébqfﬁ ) hard /4,96)’
D oron \Q\W

o Vape ™o,
2@/%

TWEINESSE R UNDE RS OOD BY NIRYTE 1

e 04

S, ]
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68 | . HOF- v-Tp( 2
Pere WatER SamrLive 41274 1ol 575
Decon yn Lield per SAT

INITIAL Porewater Readings Date: (5] 27 fﬁ’m
M{j)’ n S B : wquualnymulu (afhrpumowahr) B
onduchvi ] 5 - . B
15'7.4) (wS/cm)® . [Temp (C)° Corpr o pH' GBI (] A
[ e Y R B Y A e 53'/(4 _ 18,58
Turbidity” Qb& LT :
SurfacewaterReadings
' e :Wahgqugllty r‘esulht(gfhrpl‘xvrgé‘v{a'té :
o pBa Yyl e s 9
AT o
COMPOSITE Porewater Sample T R
| Coordinates ~ Add =2 L A4
{Station ID: SAF# Staff Guage (m.m) ISample Time 1% W
ElTanseel 9 1F1 - Q700 before/ banerl 4 Istan 1525 End: J 5 Lo d4pp39  INYg.
Probe Ti T o
Depth (inches)| y ‘ :
{6"-12")

7"
b‘f‘?j Turbldity’.

{HEIS Sample No.{s) Volume (mL) Duplicate? Tied To: # Bottles/Notes:

p

BABDLT e DOl o /

i a) Myron

b) Trident Splestigte: }’W@d dobb Je

le)ysi \
| 1) OAKTON \
' : ) K A

VAN

RE B TIwFaA © NOO 2450 wm&(ﬁu’vh@
'beun in fleld rrsat

34 mlm%ulwd Sampde w LHTEL .
éM 4.
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Pore L0 K1EE Samrsive # v 21575
o Uk 02f22011 Shannart Johnsart (EAS)
44”4//7/1/!/4//7, lebe Singryures (EAS) Vesse/ #2 b"d’[”md’j’
Ront Faptserr CLEMA) -~ [ead scjesrtisr i Mard Biser (2af B)
1eehnitiary 1y GBS Vyssel #H2-
Riger Flows [Weather et d/ﬁ/ , ree
- Tame [Kofs Satety pie : ‘gl 4’“"‘ # ;Z/; o5 ”{
w7y /é gg /Uf‘tf /’- “4J /’/4J¢f.( {’pM/’/)c)
p2p2 | 5O At 08/)7 @ SPEL A/dj
03m |120

oH | 134
oS { 135

NI AL e

CONTIGEN T

POD - ablepept 70 coffecs 3 Jd/ygokf
dep %

Tha T TN

olzll)

l lh‘ii

E-34

B roon Y

1778/ 0d 1% j 49/4 <% T /O
060 | 120 D445 launcted Harr 2rrop (412 g
[cHPRC 2011 100F Date: 2 -2 3-20//
Trident Probe Conductivity Calibration Check ‘
[standard Mir. Lot # Expiration Date |Porewater Probe [Surface Probe
[s9.9 us Cole Parmer |CCB596 09/03/11 Yy 09 Q7
D¢ ¢om faa7 Oakton __ |205259 05/31/11 257 S/
pLY 82 —
ﬁ Myron L Ultrameter Calibration Check: SN
@ 07 Standard JMfr. Lot # lExpiratIon Date Actual Reading
at Arzl Jer 7 |Myron L Company |1001397 EB___|08/08/11 7./2
Lids 4 [Myron L Company ]2003077 JM 08/03/11 /4
J - Cond. (uS) _ [99.9 Cole Parmer cC8596 09/03/11 9,7
447 Oakton 205259 05/31/11 S5,
*ORP is calibrated using results of pH cal. Check
YSi Dissolved Oxygen Meter Calibration Chsck: SN
Standard [Mfr Lot # lExplratlon Date Actual Reading
joo. [Zero [Hanna 1427 |March of 2014 2.0
OAKTON Turbitity Meter Calibration Check: SN 623320
Standard  [Mfr. Lot # JExpiration Date ] Actual Reading
Turbidity(NTU) {0.02 OAKTON 4701 973012011 .07
Turbidity(NTU) |20 OAKTON 470/1 ~ {er30r2011 20. 2.
Turbidity(NTU) |100 OAKTON 47011 ler30/2011 99/
Turbldity(NTU) |800 OAKTON 470/1 |oraor2011 794
D! Water from Apel Lab 151/153
Property of ler IModeI gohm-cm
,1% ” |Applied Process Engineering Laboratory IBamstend IE-Pure é‘ /4
v
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HUF-1>-72) 2.
‘;’/;277/ 25778

@9
bASD = based wpory weathery #ypasted 10500 r 0w
Sanpls i)l b atteripted 4 be co/teated P
Tyarasects 7.8 fpday

DIst QL - TImF2p@ 4 Velz) 182, o

Ast ate 11yt @. 484t wrspeessstoed .

\
:". ¢ |\\:i A

- INITIAL Porewater Readings Date: 2R/227//)
Ml:)r 4l . Water quality results {after purge water) s
L o 7]
1633 |wsems Temp (C*] R I D.0°
IGZ | 2 905" D5 | 79, 1£,.23
Turbldity” - /4 G A7) )
SurfacewaterReadings .
: .""‘Waﬁerqyallty rb‘sults'(aﬁe'r'purgemlf)' AR
e T.mp(c-)b r ORP. :‘ i NaraTan ! Eap e
/Y2 VR4 b6p 1229 /9. 38
Tubldiy” 2,64 )7 70 ]
COMPOSITE Porewater Sample

Station ID: SAF#

Staff Guage (m.m) |8

ple Time

, {deg.deg)NADB3

Coordinates A 72. 2 /i 7 A4

£l Tranceed 1 | £11 - 017007 [oefore: , ¢/ atter: ¢ [Start: [/ PO End: /)50

-1 4 ﬂ ﬁlf‘ 22 25 |N lfé. ‘Zbo‘?/ﬁé
r 7] B T RTETY - D T B
De:t:';:lzi:es) WI//Z’/ d[‘ff 75 &%ﬁ% )y e
[CEFS T L A L_ 4 ; i
12" Condiie :
bs?) =t Y
Turbldity® 2 25T . . i’ . Co
JHE!S Sample No.(s) 4,2 Volume (L) Duplicate? Tied To: |# Botties/Notes:
BLBEDA / e ) ) Ao
F A?.Porawaur Ro.adlngll .
| ' 3ile] ENS
‘ Turbidity” = /7), ¢7 NTD ; i
a) Myron ;
e Gy bohate: med libble
d) OAKTON

kRN RN B S
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HUF-0-70) 2—
Jrr 575~

Poty Whier g;%mpz,/ L&

| NS Deeosy in fietd pev <AL,

lNITIALPorowatorRaadIngs " Date: @gdagza PR e

1499

i COMPOSITE Porewater Sample. -~

|Station ID: SAF# Staff Guage (m.m) S le Time

o 2t

Coordinates

e X7 7EFF

Probe Tip
Depth {Inches)
{6"-12")

/21/
by

4., fde )NADS3
2 Tra E 1) y7-pajoefore: O.(after g ¢4, [Start [ 24/ End: [222 % Ilé %%ﬁ%a;’l"# % .’2252@

. JHEIS Sample No.(s) Volume (mL) Duplicate? Tied To:

BB DHZ ~doml L0

o Toden Substrode  med cobkle
:: ;i'm‘on \

[7/ D

1335 Deeon nfyetd per SAL

tu 1pe Na YL

CNEREE L EE v

E-36
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72 HOF - b -70/ 2
171;25 w/ﬂZR éﬁmﬂ/% '//?757/ 7S
7
MLJ)I)’J INITIAL Porewater Readings . Date: p>/23///
: J R

. .Water quality results (after purge \'qaler) L

ST 'I'emp(c-)n M
TRt 6‘4

1517 Vo=
[Forbidity™ 5/@ N7

N AR 5.2
Turbidly’ 273 700
'~ COMPOSITE Porawater Sample L5 B R
dl ates Az /7,
“Statlon 1D: SAF# Staff Guage (m.m) Sample Time ngg );g;‘NAnss ‘ ?674/
FRIransearg, ;://,0/7 g2/ |betore: ). batter.0,4 [Start: /2/3) End: j5 a5 §eli) 119 dolpmo0 49 IN#@ L LOSDER
Probe Tip {iijiip
Depth {inches) 5 : 2
{6"-12")
|2
bs9
HEIS Sample No.}s) ‘ Volume (ml.} . 7 — D‘upllcarte.?‘Tlej’T\o:‘ - T#BottIeslNotss
B22 DR3 D g 1 L

§ a) Myron

v 5 wbstrade . med (o84 M
f d) OAKTON W )\'\
' 1530 Debn in {'i@la’ per\fﬂi s f}Xp
o 1,00 St ?fw,/ Ly o
,. W% QA - 0’4 F&F\ @ 3¢ Conduct.

[7100 Q,U’L{EAIJ/’I“{ d sarnpes v AHEFC

tnd of 4u>

g%‘\—’\/ ©2[23)1) %am/,/% - Pt

FiDVANTIA o ek
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Mor-v-757 2= 3

Pm?f WATZ £ S}M‘/PZ/U@ 1//27% 2/0STS

[T S NA

fhu{’S&la

A/(”/l'/ S‘(,L”f\/&\\ /545) - fain ) Ron ﬁw/f'&r\ /CMA') - LCacf/ MafK
f)fSN[cW%) - Techaican 4o be on FAS Vessel 2 f&fﬁ'&;}’ah}g 7'
S'Cuv\lo ling activifies. .

0130 W5 ¢ Ta)lgote mee hing (or) beld at /fpb/ Discussed
{)’anS to Coilect 3 w Samples. Discussed +he, winter
‘wWeather adviSery predicting decreasing fempenties , wirels
| [0 30 mph, T lght Shous fall, Sakf}/ Fopis chscossed

02/24/ 2011 Febe Simmons (EAS) Zele: Sunis - Techoizsan,,

COXNVIDEFATIAL

E-38

[ . . / . :
lelated do weather inclyded ity CondwayS € Shps, frips,
g fulis, |
Arver Flow - Decon per SAL at o7d4s™ hrs.

Time. | PCFS
oee | 152 Weuther AM = MoSty Clovd y #h a Shght
V4% Vi brecze : ' ;
&300 5 ’7, [CHPRC 2011 100F Date: Z--24~Z0//
oYop {9 I Trident Probe Conductlvity Callbration Check ;
V7347 143 |standara [mtr. Lot # Expiration Date  [Porewater Probe | Surface Probe ;
- < les.sus Cole Parmer |CC8596 08/03/11 79 78 i
owop | 15 [z Oskion 205259 05/31/11 754
o1oo | 159
Myron L Ultrameter Calibration Check: SN
Standard  [Mfr. Lot # |Expiration Date  JActual Reading
fpoH* 7 nyron L Company {1001397 EB 09/09/1 1 703
1 4 Myron L Company |2003077 JM 08/03/11 4,02.
Icond. (us)  [se.9 Cole Parmer CCa596 09/03/11 [ A4
{447 Oakton 205259 05/31/11 Y52
‘ORP hbra.ted using results of pH cal. Check
Z/[ 7 | A
YS! Dissolved Oxygen Meter Calibration Check: SN
|standard  imfr. Lot # |Expiration Date  }Actual Reading
D.O. Zero [Hanna 1427 [March of 2014 0./73
OAKTON Turbitity Meter Calibration Check: SN 623329
Standard  |Mfr. Lot# |Expiration Date  [Actual Reading
Turbidity(NTU) {0.02 OAKTON 47011 9/30/2011 ag. 22
Turbidity(NTU) |20 OAKTON 470/1 9/30/2011 20
Turbidity(NTU) |100 OAKTON 47011 9/30/2011 [
Turbidity(NTU) {800 OAKTON 4701 9/3012011 727G/
' DI Water from Apel Lab 151/153
[Property of {mrr. Modet megohm-cm
JApplied Process Enginearing Laboratory |Bamstead |E-Pure /5.4
Yo Page Mo '7[_/
TN T Y A TR MVTENESSED & USRS PO By DT
St o2 /2y
La——e . oz /24, Zofl | :
Jete 27277 i Js/y

00080 Q00CCT 0000000032000 000000OCCGOOOPONDOTDOOOTYS
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" | | HNE AS-T00 2
Pore AR Samp e Y274/ 206675
73
O90c hes  Ammved ot FCffy lana//‘/)j épﬁ"f Jecnch J'u$‘f’
vpstream oAl oo F ~ Ky mile .
Weathes: fa(‘Hy C/pu(;/j with Svstained w:’no/)’ p[ - 2p MP/?LI
Svstained wands ,pl”P,J/b'/L / fo icrense Fhooaghost
'H\@ c/a . k///\z/ 3:/5-}8' ot v 3p l”fﬁl oésfaru/@[/
while at Javnch .
0930 hS + The deciSion wiasS made not to  lawnch He
boat duve 4o extreme weather condifonS. Ao Sanpling
activiheS will be P&rﬁ:rmea[.

N

Tt S ol futf sttt
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. HNF - M-
1274 2 §7E

/%pg wﬂffg S}MP[//O& R
- M ‘

t

S’tlm(; [,’/w achy,/'ties.

76/ #

specifical) y f&ﬂa{c/n'nﬁ A‘ng exs,
yver Floiy:
Time | FcFS  Decon ger S4L at 0T3S lrs.
o100 151
ozo0 | 16S” Weather AM - Cleas SKies. Cold femperatures
. &
0%00 | 168 elow 30 F".
o400 | IS
2500 | 145
Obop | 147
CHPRC 2011 100F Date: 2 ~25-201{
Trident Probe Conductivity Calibration Check
Standard Mfr. Lot # Expiration Date |Porewater Probe [Surface Probe
99.9 uS Cole Pamer }CC8596 09/03/11 /02 )77
447 Oakton 205259 05/31/11 4449 3
Myron L Ultrameter Calibration Check: SN
Standard  [Mfr. Lot# [Expiration Date  [Actual Reading
pH* 7 |Myron L Company [1001307 €8 [oor0mi1 7./
1 4 Myron L Company |2003077 JM ___ J08/03/11 7,./0
Icond. (uS) 99.9 Cole Parmer cCB596 09/03/11 PR YY
l4a7 Oakton 205259 05/31/11 YS9
*0) calibrated using results of pH cal. Check
Z 4/(/, Q——""‘""‘*J
N YSi Dissolved Oxygen Meter Calibration Check: SN
|Standard — atr. Lot # |Expiration Date  [Actual Reading
p.o. [zero |Hanna 1427 |March of 2014 o./0

OAKTON Turbitity Meter Calibration Check: SN 623320

Standard M. Lot # |Expiration Date ~ [Actual Reading

Turbidity(NTU) Jo.02 OAKTON 47011 1513012011 8.04
Turbidity(NTW) |20 OAKTON 47011 |or302011 20,/
Turbidity(NTU) |100 OAKTON 47001 loraor2011 99/
Turbidity(NTU) |800 OAKTON 47071 |5130/2011 790

I D! Water from Apel Lab 151/453

{Property of warr. |Modet imegohm-cm

[Arplied Process Engineering Laboratory [|Bamstead {E-Pure /S. 2

Jo Page N 70

5

f},’d@fﬁl/l(]ﬁ” ZéK& Sitanaon [EAS) /&L& gl«——:——"’s - Technician ,
Neil Sull; Van /EAS) - Ca,‘ofa;‘r\, Ron /)ku/5en (CM/U - L&a.;/) MoarK
Biser (CMA)’ Technitian 4o be on EAS yessel 2 Farﬁb:f&flhj (1

0730 hfs* Tailgate meeting (loD) held ot Apel. D:Scusse:c/f'/m.;j
4o collect 3 Pw Sam,olﬂi .SA-F&}y 1Loffo LS fu‘/)pl\ ,Oﬂl‘nfS

RN T TSV PRTINT NP D & LNDERRTOOD B

DATE

Lshobrr

CONFIDENTIAL
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76 HIoF- 0-Tof Z
Pors Weree Qﬁmm//o‘e Y1274/ 20657S
15
0115 he3S F QL Stedbion Check/Survey
Staft gaege T mo Cenductivity (15/5;“) ¢ [BZ.3

F [ Tra 15¢ct 8 h/&“f&’ dsz\ (L‘}' bh{_‘f‘fm\ J5.0 f g

PRGE) Lnitia| fo) Reod)ng S |

IML (7{‘: d/‘/}%lﬂ) ’Zéih/ /C;.j 50&65‘/'/'0‘7‘? . /Wdt/:b‘m/gmal/ Cpéé}b
o 2,356

/94
3o /152 2.37)
G0 /Se 2,644
G0 /5e 2,767
A0 / 5’8 2,823

77

7 C‘/‘M ‘2/ 74 .
T onflo /4 By

[
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s HME-L-T01 2 Y

4y .;17¢/ 2/6 575

INITIAL Porewater Readings

Date: 02 /25 /2 0ll

Myren Eonducﬁ'ﬂty_
Cond, :

Jrempcy®:

e Water quaity vesults (after puige water)

oo

58 | 2,823

T egz

I77. 6

Turbidity® = 253 - AJ77/

.SurfacewaterReadings . .

- Wataf quiality resilts (after purqowm ater)

0 frempient o lomer

w2

Tubldty' 2,96 NJ70

957 | 277

-~ .© COMPOSITE Porewater Sample RN R

Coordinates Jcsuracf/, 7Y

Station iD: SAF# Staff Guage {(m.m) Sample Time (deg.deg)NADS3 _
Yl Taasect 8| F1l-0]7 [peforeg.7 afers, 7 Sttt jp 20 End: | E-f[],9406 1572 INJ6.66074752]

Probe Tip | ,“:/: L:Aéf\cLb.f:;’"'A/o’ ¢ qllqﬁ 3

Depth (Inches)
(8"-12")

J 2. in cheS
BSC s ‘
HEIS S I Na‘.’(tf)b = e VoAﬁ:nlej(mL) Duplicate? Tied To: # Bottles/Notes: i
| B2BDC2 ~ GO0 ml No oi [ 1LAG ;
i
|
|

a) Myron

ool ¥
RN

d) OAKTON

e e S

115 hes. De,t;on 1}17 ﬁelJ per S‘AI v

//L” 1‘\/'5 : C&I/ f/wne' Cﬂm:wi;nr'q;ifl'otﬂ QJ #l /nrm fa«/ﬁ//'é//ﬂfé)'s‘ﬁtﬁ_/:f/y/t/df&
119% hes: Cell plone Communication with A Rad loFF - Statys fupdate.

T:) Page No. 78

SIGNATURE

DATE i\\ FENESSED & UNDERNTOOD BY

DATE

4

75 b

COZWETDINTEAT

62/25 /211 |
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SGW-49575, REV. 0

HNE -L- To1 2-

?PRE U]ATER ngF{/Ué U274/ 206675

Fl Transect &
/\V’\bf/_/ll/‘lfl/ f/‘l/ ﬁzu.(/n’ly

mL CU:YJ/ {/

77

.\«) /e/hf /C

“/cf'&f LJbP+’\ at Stiben 6.5 Lt

SobStrate. - Mediom Somall Cophle

zZ.sz2
20 2.2
o /§ b z. 792 .
10 /57 2.90( W S
(20 157 2.975 Qpr?
; /. ]/ v/ INlﬂAL Porewater Readings Date: ©2 /25 /20
Myren X _ Water quality reaults (after purge watar)
C—C’”"/ onductivi 4
(uS/cm)® Temp (C°)° ORP* pH* [ XX
151, [1s7 2,975 Zq3 5.07 758
Turbldity” L]7 5 NTU
SurfacewaterReadings
Water quality results (after purge water)
ondactiv : = : 5 P . .
(uS/em)® " * - |Temp (C*)° ORP* 7. : o {pH® : D.0.°
134.0 2.5 B0 229 . g 25 IR ETA
furbldiy™ 5,55 A/TU
| COMPOSITE Porewater Sample
] Coordinates 4, ,,f,;,;g\.//_ gy.//
ihSiatlon 1D: SAF# Staff Guage (m.m) Sample Time (deg.deg)NAD83
VllraisedG ) Fil-ciq  |beforeo.T aferp @ [Stat: /;; 5, End: 7. LfU ENGay1/212 | IN#.Goloz397
Probe Tip . 3 . - L
Depth(netes)|] | LAG Lot No. p42247 ‘
(6"-12") ) ] L
x4 25/ xol . Water quality results (Composite)
7 ondue - — - U —
I InchesS fJusiomp - |remp cp . - oRP* - - . [pos
Bse LIs1p | 2.926 7%0 209 | josT
furbidity’ 84,7 NTU. :
HEIS Sample No.(s) Volume (mL) Duplicate? Tied To: # Bottles/Notes:
B2Bpc & AP i L Ao ot /]LAG
FINAL Porewater Readings
LR COL L \Water quality results -
onduetivity . | oo e e
(uSfem)* © - M[Temp(C)® o UifoRrpr R
1554 284507 WilBE
Tubldiy™ 2,9 g7y
a) Myron
b) Trident
c) YSI
d) OAKTON K W

71

e usattf i

E-43




SGW-49575, REV. 0

HRE -L-T07 >

:Oq)ym 79
P bKE Warze Sﬂmm%— Y2y 5//2/&5;7&’
78 ,
12:30 heS L)l th(/, codl o Tim Hajan [CHF&)—ﬁ{ah;g/ufdﬂ{—a £ be
inferrned me that we Can relingish Semples beke 19700 hes fodey .

12355 s Lell phone call o Brett Tiller (EAS)- Stahs /pdate.
1245 hes ' Cell th@ cell +o Anna Kac“opp(CHPﬂc) Ca.-nem.‘nﬁ /((_écw.’,;‘,‘}o."j
hewrs of ofarolha-'\ this W@e,Kz,m/ ‘

/Z-G/fl’\fﬁ'.  Decon 1 p«glc’ P&f SAT-.

/2:57 hrs Cell fhone. cadl from A ﬂa:l/off. She, intecmed me that we
are adowed do Sample +0J¢>/ unhl v 18:00 hes. On o2f2bf we are Not
LU\DLJ&A te Sample. On 02/27/// We may yeSume S‘a.mpl.'.«j at v /oDhS.

FZ Transect G Wadter cl@fH\ at station 117 101(’ .
f L’KBE/ Initial Py Ke.mf:’mg )

b Conelifusfen) Tenp(c”)

o /45 2 8l

30 | 54 | 7,850

Go /53 | 2,881

V(% /SZ 2. 700

12 15t 2, F0lk

Weother P-M. ¢ Clear SHeeS . Celd demperadveS jn the Mid 20 F-
i 305 F°. Modeate Shight winds ~ lo mPH.

Aﬁ;\"'p“ } e G

B B 1,‘;0 R N ISt IPRTRS SR TR
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SGW-49575, REV. 0

80 HOF A~ 20 2
?DRE U)ﬂmb QAﬂlfL/w : 1//5&74//:41&%/
79
INITIAL Porewater Readings Date: 02/257249//
M’\/r‘on ISR i erqualltymulh{mnrpurlewater)
onductivity |
Condl, (uSiem)®

149.s LI 1 2.%0 |
Turbldity” 7 G4 A 7/

BT ‘/
Turbldlty‘ B

=

. COMPOSITE Porewater Sample_

Coordlnates /Ia,uf“ 97_,’ K
SAF# Staff Guage (m.m)  |Sample Time {deg.deg)NADS3

F//’(?/7 before:0,q after|, ) |Start/ef .7 End: |5 . Ho ENf9491079py IN‘/d’,érQﬁ 273

S Furbidl ; B
a) Myron B \ 4
} b) Trident - /
! c)Ys <
¢ d) OAKTON ”M

§/§>/0 WSt Decon fn fleld per SAL.
606 fys, © F &L Shtion cmz/g,my
| SHoff quage L0 om CanJv&{‘n/H-//Vf/LM) 11127

s

128 Ars ﬂﬂlfnﬁVu'ﬁkéJ S—Rsmf/eg to (HfRC p&fSczrma/‘
‘ L2

/4

- N

Zé‘/g‘“‘”‘} .uz/ZS/.lm[ ,%érz%f// //(//g//

E-45
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Poar lame  Skineijve L Harglanses

S VA
Snduy 02/27/201 Zobe, Sinwnon$ (E4S) Zete. Sumesd - Techmician

! A/@l-{ Zc(”/\/[u'\ (EAS) ‘CR,‘O{'&_{/\) K[m /[u/’sef\ [CMA>’ L&aa‘, Marﬁ
5;"’7(’,KCCMA)~T&chmb\'av\ to be. on EAS \essel 2 fa/—h'c,;;o:.,*/;«_g I

1 SQ.hf Img gcehivities.

L0730 hrS  Tail afe r“’*&C‘i“r\g ((’WD) /7(;[4 at Aﬂ&/. 0/361155&/ ID/anS +o
Collect 3 PW gﬂm’ofcg %( c//'SLUSFGJ /hjl MAJ adw‘sory Prca’:of&v’

this  afterncen.

River Flow : Decon per SAT at 0735 hrs.
- Time . HCFS
o100 4% W‘erf Am : Pﬁr‘J’/y C/audy with mitd .
‘ . (4
i 0200 149 f&.aapam:fvraS n ‘f'h& /M}J 30/3 FC=Low ﬁ/ﬁF
F 0300 123
o400 | 17
0so7 | (L
owoo 171 JcHPRC 2011 100F Date: 32 - 27 2a(/
i oT1oo 1%l I Trident Probe Conductivity Calibration Check
? |standard [nafr. JLot# |Expiration Date  [Porewater Probe [Surface Probe
i [es.0 us Cole Parmer |CCB596 09/03/11 A 7y
fa47 Oakton 205259 05/31/11 /50 /35
Myron L Ultrameter Callbration Check: SN
Standard  |Mfr. Lot # Expiration Date  |Actual Reading
[ . 7 [Myron L Company [1001397 EB 09/09/11 707
4 [Myron . Company {2003077 JM 08/03/11 . 10
[Cond. (uS) 99.9 Cole Parmer CC8596 09/03/11 22T
Jaa7 Oakton 205259 05/31/11 S 7
"ORP is calibrated using results of pH cal. Check
Dbt
— Y$i Dissolved Oxygen Meter Calibration Check: SN
Standard  |Mir. Lot # |Expiration Date _[Actual Reading
D.O. Zero |Hanna 1427 |march of 2014 2./0
OAKTON Turbitity Meter Calibration Check: SN 623329
Standard  |M#r. Lot # |Expiration Date  JActual Reading
Turbidity(NTU) l0.02 OAKTON 470/1 [or3or2011 02
Turbidity(NTU) |20 OAKTON 470/ feraoizo11 20./
TurbidityNTU) [100 OAKTON 470/ {eraorz011 98.2
[ Turbidity(NTU) [800 OAKTON 470/1 lor3or2014 796
i DI Water from Apel Lab 151/183
IProperty of [Mfr IModeI megohm-cm
[Appned Process Enginesring Laboratory lBamstead ]E—Pure Jo. 3
o Fage So. 5L

HOF -0 -70] 2- 81

TIRLEAT SN D & DNDERS Ty vt

’7”& g""’”"’g .};427/,‘ ! ﬂzg&%@%/ W7 7

£
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SGW-49575, REV. 0

82 , Hor- 0-01 2
Pre Whee Saup oz N27et) 216575

g/
1000 hes + F @ Station Ch&cﬂ/ﬁunfg
S{'&PP 9[&/?&5 l.Im Cﬂr\gjugh'./l‘-fy M/‘”") CTD, 2.
EXTREME HIecH WATER conDI TILoNS
Fi TranSect Y M/H@r a’e,ﬂ/w at Station 71 fF
PeR6Ef To'tial ) Reaghngs ‘
mL " Codesfom) Tomp (c°) Svbstrate  Medim/Swall Cobble
o /44 {z.2.4Y4

1 /148 2,29
7 isT 2. 306
9o {02 2,422

SILTT SAMPLE AT STATToN/locATTon Fl Taansect

 Trivary Sample.  colliction vessel bor SOLTT Sample Faten /c"zv//ecfe/
‘Q‘/— F/ Tf&'HSCC“'/—I f /@O‘Zlf‘j Callen LPPE Cubitainel
| BOTTLE  TYPE ¢ flastic

GA LEvEL Ol

LoT Vo' 03708%
MANUFACTURER. © EP Stienthiy Prduets LiC

Zoo B.J, Tome] B\,
Mioms , OK T4354

‘Sdmf(e, Co”Zd'etl ‘n cubitainer o(&.Zn‘b.CL’/ above Fo be, SFLIT satp
o2 ;f% Amber 6lass bottleS ([LAG). | LAG described below,
HZ-ol 4
BoTTLE TYE * GlasS

QA LEVEL 0l

LoT No i 043072

 MAVWFACTORER | Same a5 abpve (EP Stientife. froducts LLo)

| Liter Amber Marcows Mouth Boston Fpund

1025 hrs * Cell /’lan& cormmyngcation wWith Jim /'Foj«n (C///:ZC)-
/{6 was (a f.u'rl'ng as +o Cord ran Shot we were Coffecfrn ¥
W Samples fh'daj .

<5 o o
: . Nov ot ke N 83
%&K/?/Saﬁ..__p&‘? éL/Z7/Zoll L 7 | “
COREITTIT T %%W/é/// ’ /}Z@/&y
E-47
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‘ . HpF-L-To) 2. 83
?DLE wlmiﬂ gﬂWuBc’ - 4’/9-79/2/45'7(
codn Do ag gL

S T i GOMPOSITE Porewater Sample 7 4 s AT
Staff Guage (m.m) _ |Sample Time (deg.deg)NADS3

before: after:),q |Start: “ “ End: j2:3¢

¥

Depth (Inches)
(6"-12")

12 inche$
Bs6

|bupticate? Tied To: T# Bottles/Notes: |

HEIS Samp! No:(:)u ~Volume (mL)
RZBDRGL A LSO ] SPLIT oi [1LAG
BZRDCY ~@gSoOmL SILIT o/ ILAG

b) Trident .
o) Ysl 4

d) OAKTON A

/s

1135 hrs: Cell f}w"\& Commonitation with TJim H"’j“—" /‘lf/dléCJ’
He informed o5 of the adverse wendher alert rssued fw{«_y
predicting high winds,

lA/ea,H\cr (fM) CAF o j230 hes Winds na‘h'c&al to be i'ncr‘&ﬁén'nﬁ

from the 5514/'
/ZVS:A,{‘S ‘Decon  in e ld pPer SAL. b tage . S

SOGRNATERE DATE WITNESSED & UNDERSTOUD RY T{)\ll
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84
Vo Wz Snpts e
| FZ Transectt

PURGE [ Tn fial PH/ Kca;/mjs
wl Coullllo) Torp (%)

o /Y2 2,7'3

30 /52 2.6 90
7% 1sf¥ | z. 110
90 1SY 2. 742

SGW-49575, REV. 0

HOF- -0 2.
274 24575

Water depth ot Station - 1.4 ##

Sobsteade. w Mediym [srall Cobble.

Mn/fan ‘
Cpno‘ i

8

“COMPOSITE Porewater Sampla

Staff Guage {m.m)

Coordinates 4;(,4,//‘4;;/ /2, Zé

Sample Time {deg.deg)NAD8B3

before:p, 9 after:g,

Start:/3: 3 o End

| HEIS Sample Né.(s) » {lolume {mL) — Dupll;ato? Tied To: # Bo&loslNohgs: ;
B2Rbc B A ooml o ol f/lAE

a) Myron

b) Trident * '
o) YSI 9 \/‘// . :

d) OAKTON

seexvio T NETRNTE

Jote S

v 5

B R R N O RN T O N T N TR

CONFIDENTIAY

A | 02/27/24'9(( / éﬁ/&%“" o __/5&/&7%,1
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HOF-D-T701 2. 85

szé wkmz._g&mru)o& ; - 4/27?/ 26577
o 24 YIS hvs: Pecon /n Fetd per $4;f :
Fl Transect 3 Water oF Stadion © 4.2 +t.

PoROE [Tnitinl PN Readings

Ml Can(Lé/m\) Tem’ (C”) Substrate Mu/fl/m /SAwJ | cobble-

4 i35 3.025

30 119 2:941 /l‘/‘/f hrs < Cell P“ML Communicatioa with T
@0 15 2.93(p Hoﬂ n (CHMC) : S+6L/+Uéf/(//)c/rd‘€,

o 155~ Z:1/3 =
R T Grewatar Re " Date: 02/ Z27/221
Myror\
Cord, . |usiem?
| 151.0 - Fusaer

11-/COMPOSITE Porewater Sample.

= I l : Coordinates Accurae
|Station ID: SAF# Staff Guage {(m.m) Sample Time {dag.deg)NADB3

y /9¢

32 /-2 17 loeforep, @ aftero,@ [Stat: /4:6p End: j E-/9,94/81295 N Z52

Probe Tip 5 SEvIEa
Depth (Inches)

(612"
12 inciveS

BSG- |
HEIS Sample No.s) T Volume (mL) Duplicate? Tied To: ¥ Bottlea/Notes: | |

RzpPBS” ~Gce m/] Ao oifltAe |

Myen 100 hes @ F QRC Stotion checkfSurve
c) Ys 5%0-‘@ Mﬁ@ :0JQM COV‘J'{‘QW) ! /7‘/l%
) OAKTONf 0§ hrs T Pecon Per SAL

[0S hes * Rebinguished Samples 4o CHPRC Peysonne] v mf

SIGNATTRI v pArt PWTENESSED & UNDERSTHOD 1Y Dt

Tote Detur | o2ferf20ll Vst . st

CONPIDRDENTIAL

E-50




86

SGW-49575, REV. 0

3 HNF-V-Tp 2-
Pott WATER SamrLine 4214 210575
N4
02/2 8/20” (Mon d[‘)/) ZGK& St on [y [EAS) ~Zete S,

e S - Techpictin,

Ner| Sullivan (£4S)- Captain , Fon favlsen (CMA) - Lead, Mark

Biser (CMA)-Tachm'cfz\n 7o be o1 E4S vesse)
e §zz,mf//n cactivitres,

AATE e
Z;ai/if‘/”fcﬂﬂ'(CH?)ZC) /‘l‘l‘i{;f'meﬂl me vie cell f/wne, that we

f.50730 hrs :

f /f/'n/&/’
| 7ime
[oloo

| o200
{ 2300

lotoo

oS0

joleo

ii o7v0

1
1
G

Flow
HCFS
o9
152
13
174
(74
142
138

Tie. S-S

CNEEBE N 1Y

2 /arf/‘c/'fa/’f'ng
‘At 1700 heS on Sunt/ay 02/27/20I' Anmnee RedloFf

did ot collect 6:\W5A PW olume at F/icinsec+ 4 o
pe/ﬂ/rm a full SILTT a,no\l\/S[S, She ‘nStrvcted
VS fo collect Z /so0 mL ot any ore of the

__lermafain Statipns / (HATIONS,

/cu'/jm‘—e, riceting (Pop) held ot /4/e/ « Dscossed

//a,nncc/ eflorks "o Sample +he 3 remaining 5/@‘/&9«5/

LocATTpp/1S, 5);fe+/ f'a//‘(, Arscossed was 7L0Lu/'nj vesse! on
’f/u—"lt’/f on fDCLzJL\JA?/ M Sewere L(/l}\tl/;,

De con per 5;4:7:af T35 ArS.

Weathe AM : Extreme woinds b1 th fomperatores

in the high 205 FOo M) ofps o
£Light (uin” 0130 hes~ (130 hes. WiadS decrzasing
to Slight breeze at ~ 0930 hrs,

el
R H

o: 280l B %M,é/// e S ey

E-51




PoRE WATER  SAMPLING
TR

F @ Stuion ChecK [Surve
Staff gauge ! [o m

Fl77ansect |
ft/f{@lf/)-’m'h'a/ fw }z&ldl'ﬂgg
mL Cam//i%m) Tewmf (c“')

SGW-49575, REV. 0

HNF-N-Tol Z 87

1/1274/2/05‘75”

CHPRC 2011 100F

Date: ﬂi"%ﬁ

Trident Probe Conductivity Calibration Check

Istandard |mtr. Lot # JExpiration Date  {Porewater Probe |Surface Probe
Joo.sus Cole Pamer |CC8596 09/03/11 /04 /00
fea7 Oakton 205259 05/3111 g5/ 43y
Myron L Ultrameter Calibration Check: SN
Standard  [Mfr. Lot # [Expiration Date  [Actuat Reading
He 7 [Myron L Company |1001387 EB_ |0siog/1 702
4 Myron L Company 2003077 JM 08/03/11 P74
fcond. us)  Jeao Cole Parmer CC8596 09/03/41 %749
Jaa7 Oakton 205259 05/31/11 Hd 2

“ORP Is calibrated using results of pH cal. Check

/; . -
Q/a — YS| Dissolved Oxygen Meter Calibration Check: SN
Standard  |Mfr. Lot # " |Expiration Date  |Actual Reading

p.o. Zero |Hanna 1427 |March of 2014 o./0

OAKTON Turbitity Meter Calibration Check: SN 623329

Standard | Mir. Lot # [Expiration Date  |Actual Reading
[Turbidity(NTU) [0.02 OAKTON 4701 Joraor2011 0.09
[Turbidity(NTU) [20 OAKTON 4701 leraor2011 20.0
Turbidity(NTY) [100 OAKTON 47011 leraor2011 /. 5
Turbidity(NTU) |800 OAKTON 47011 |er30r2011 7G()

DI Water from Apel Lab 151/153
Property of ler IModel gohm-cm
Applied Process Engineering Laboratory |samstead |e-Pure 10,3

Time 0750 hrS
Cﬂma/(/a//i//:f'yﬁf/CM) L /73,3

Witer depth ok Station : 6.7 1
Substrate ! Medivam /Zcz/ja cobble

V4 (4% 2,504
K% /82 2,596
&0 159 Z 613
9o lol 2.7%%
S o
25e o
fo Page Mo gg
ETRSITa. TDAL TWHINESSED & UNDERSTOOD B Tharr

—— VX 2%

' oz/28/200( 1 / Y ,é//

E-52
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88 HNF-N-Tp |2
foRE WATER SAMPLING Yz /26575
%1
SOLT SAMILE AT STA7IoN/tocATTon/ Fl TranSect !
/of/'mary Sample. Collection vesse/ /ﬂ)/ SALZT 5;,,,,0/0, Collected ot
FiTransect (2 100 -2.5 5 Gallon [DFE Coditainer
BoTrLE THE : Plaste
QA LEVvEL ol
AT Mo 2 037088
MAMVFACTURER © £ Stient iz Frodyets lic
oo Z_T, 7;/;1/)&/ 5/\/6/,
| HMami, OK 7935
SM//é Collection 11 cobitamer deseribed above Lo be SHIT jnte
02 L Avber Glass tottles (JLAG). | LAG described belpo.
Az -olA | Liter Amber Narcow Meuth BoSton Reund
BoTTLE TYPE ©~ G/aSS
L GA [FvEL L ol
LeT KOt 043012 -
MANUFACTURER | Same aS above -

- 81

Z(:,Zogwé 04/7. 9/20/( %MW% o /j/,i// Ly

TSI

E-53
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Bt H/\/F’/\//7(7/L

e TRE WAER SMPLING v 41274/ 2llps 78"

' L Lo %":‘//

From e 96 ot T s

! - INITIAL Porewator Readings L. Dats: oz /28/25//) "
M)/ran T T -

Cond,  |itim ~

167.4

.77 7/ COMPOSITE Porewater Sample . _

Coordlnate; /fccura
Station ID: Staff Guage (m.m) Sample Time (deg.deg)NADS3
7 before:/, o afterp, g [Start: fp re/$ End: :
Probe Tip
Dapth (Inches) |
( "-12") :
12 incheS
BSG  |ii
[HEIS Sample No:(';; . . ’Volume (mL) Duplicate? Tied To: # Boftles/Notes:
E2B8DB3 A fOP ml SHZT ol /(46
Bzc(p39 A Joop mi SPLIT ol [{LAG

b) Trident
o) YSI
d) OAKTON

WZ&'H\&( P'M - C’IGVJL/ . g%f& O}\A'_ngecl 4o C()m:'ng ‘ﬁ'am +he_
west. .
Hod hes: el /Ame Commomeation ith Kay / /u-’lKe.H'A'///KtJ *Stts /(//Jgf&
122% ArS ¢ Decon rn -/7e_U pe’” SAL,
/230 A/KCZ// ﬂAl’ﬂC Communicati'c~ et'h /4’\[1[( /461(//0# ((’I‘//K(J -
ﬁ&jﬁo’d’)hj Sa mﬂle/ velume. . p
To Page No. G2

NS Dt [WITNERSED & UNDERSTOOD BY TDATT

SL\—-—‘——I‘}Y } oz/zz/zn// :,/Jﬁ_MoM%/ {‘ﬂ/@/—’éﬁ//

CONFIDENTEAL

E-54
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NF2Tansect3| Fil-of7 |peforeg,gatter . @lStat 1315~ End /5 55~ E-49.99/762 14 LNW
f oef,ﬁ'?fnl’&,, /A6 Lot Ko . 042207 R R

90 HNE-W=T0l 2
foRE  WATER SAMILT jJé Y1274 [2165 75
%1
FZ Trgnsee 1’3 Watsr de,fH* at Statrion lo ﬂ[f
fUKDf/I"I+Ia,{ fW K&\Jmt .
WIL Caiz//té/cm T&v\f/c Suéffr afe - /V&J;i/m L’péé/&
2648
50 /q“{ Ve (708 /4"/{ Aff-' C’&// /h::h& CPMmunl'cnfrbl'\ wf#\ Z F/Uﬂ@ﬂ’
Go| (52 | 4541 (cHrre) - Stcks fupdete .
izo)! 179 2.61] .
2, ANITIAL Porewater Readings Date: OZ /28 / 25/
Myton N L Watar quality results (fr purge water "
Cond.  |usicm tewpic o Joret T T pH* ' D.0.t
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