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Executive Summary

During the Hanford Site weapons production mission (1943 to 1989), some contaminants
were released to the Columbia River directly and others, including hexavalent chromium
(Cr(V1)), were released to the soil at waste disposal facilities or as unplanned spills or
leaks. Some contaminants migrated from the soil into the groundwater and eventually
into the Columbia River. This discharge to the river takes place where groundwater seeps
up into the river bottom in spaces between rocks and sediment grains. This phenomenon

is known as upwelling, and the water in these sediments is termed pore water.

This report summarizes pore water sampling activities conducted during November 2010
in support of DOE/RL-2009-44." It also presents an evaluation of the recent data in

conjunction with previously collected pore water data.

In November 2010, workers sampled pore water at two upstream reference stations and at
ten stations near 100-BC that were previously sampled. The previous work was
conducted during 2009 and early 2010 as part of the work for DOE/RL-2008-11.2 The
purpose of the sampling work was to provide data to assess the Cr(VI) levels in the
Columbia River’s bed near the 100-BC area. Bulk samples of pore water were collected
from the river bed using the Trident3 probe and associated deployment techniques.

Samples were analyzed for total chromium and Cr(VI).

The sampling techniques used were similar to those used during previous studies for the
DOE/RL-2008-11 remedial investigation. Field quality control (QC) helped to minimize
the variation of the water quality caused by fluctuating river levels. Samples were
collected only during relatively low river stage periods, and field teams were allowed to
make several attempts around the established stations to locate pore water conductivity
readings that were within 10 percent of previous sampling events. The conductivity of

upwelling groundwater is higher than that of river water.

1 DOE/RL-2009-44, 2010, Sampling and Analysis Plan for the 100-BC-1, 100-BC-2, and 100-BC-5 Operable Units
Remedial Investigation/Feasibility Study, Rev. 0, U.S. Department of Energy, Richland Operations Office,
Richland, Washington. Available at: http://www2 hanford.gov/arpir/?content=findpage&AKey=1004211024.

2 DOE/RL-2008-11, 2008, Remedial Investigation Work Plan for Hanford Site Releases to the Columbia River,
Rev. 0, U.S. Department of Energy, Richland Operations Office, Richland, Washington. Available at:
http://www5.hanford.gov/arpir/?content=findpage&AKey=0810240394.

3 Coastal Monitoring Associates (San Diego, California) Trident probe has a patent pending.
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Pore water samples were collected in the deep river channel area, near the 100-BC water
intake structure, at several locations near the 100-BC outfall pipelines, and near a former
waste site during low river periods. Daily river fluctuations were typically

about 2 m (6 ft).

Overall, Cr(VI) levels were lower during the November 2010 sampling event than during
the two previous sampling events. Only three of the eleven sample results from near
100-BC exceeded the Cr(VI) water quality limit (10 ug/L). The maximum Cr(VI) pore
water concentration measured was 13.6 ug/L, compared with 112 and 46 ug/L maxima

measured during the previous two sample events.

Some of the Cr(VI) concentrations measured in pore water in the fall of 2009 were higher
than those currently measured in 100-BC groundwater. The change in pore water
concentrations between the fall of 2009 and the fall of 2010 may be due to one or more of

the following:

* Greater dilution with river water in later sampling events (related to river stage)
e Variations in sampling depths in the river bed

e A source of Cr(VI) contamination other than 100-BC groundwater

e Passing of a pulse of high Cr(VI) water, which could have originated from unknown
groundwater contamination (i.e., from areas vertically or horizontally not

characterized) or could have represented older groundwater contamination

* A data quality problem (e.g., interference of suspended particles/turbidity)

Data were evaluated to determine whether changes in conductivity accounted for the
changes in Cr(VI) concentrations in pore water. Because groundwater beneath 100-BC
varies significantly in Cr(VI) concentration, even when conductivity is relatively
constant, there is not a definitive correlation between Cr(VI) concentration and
conductivity. The relationship of Cr(VI) and conductivity at individual stations varied:
some showed a positive correlation, others showed a negative correlation, and some had

no correlation.

In general, conductivity of samples increased with increasing depth in the river bed.
However, as previously noted, the conductivity alone could not explain the change in

Cr(VI) concentrations among the three sampling events.
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Statistical evaluation of data concluded that Cr(VI) and conductivity measurements were
generally consistent with river dilution of groundwater migrating into the river from
beneath 100-BC. The major exception was in the fall of 2009, when several pore water
samples had high Cr(VI) concentrations that statistical tests classify as outliers. No
upstream sources of Cr(VI) have been identified, so it is reasonable to assume that the

pore water contamination originated in 100-BC groundwater.

QC data indicate that most of the data were representative. Data quality issues may have

affected individual samples but not overall conclusions.

The only remaining explanation for the elevated Cr(VI) in the fall of 2009 and the
subsequent drop in concentrations is the passage of an actual pulse of high Cr(VI) water
through the hydrogeologic system. Ten monitoring wells were installed after the fall of
2009 to improve characterization of groundwater contamination vertically and
horizontally. The Cr(VI) plume was discovered to extend farther west than previously
known, but concentrations were less than 50 pug/L (lower than the fall 2009 pore water
concentrations). Historically, groundwater concentrations may have been higher, as
evidenced by >100 pg/L concentrations during 1998 and 1999, in what was then the only

well in western 100-BC.
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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 eventually into the river. This discharge to the river takes place where the groundwater
percolates up through the river bottom and mixes with river water and sediment. These areas are known
as upwellings, and the intersecting waters are referred to as pore water.

The 100-BC study area is located on the south bank of the Columbia River, upstream from the rest of the
Hanford Site former reactor areas (Figure 1-1). Groundwater in the unconfined aquifer beneath 100-BC is
contaminated with hexavalent chromium (Cr(VI)), tritium, and strontium-90 at concentrations above
water quality standards (DOE/RL-2010-11, Hanford Site Groundwater Monitoring and Performance
Report for 2009). Chromium concentrations in groundwater range from <10 to approximately 50 pg/L.

Recent pore water characterization activities, performed under the Remedial Investigation Work Plan for
Hanford Site Releases to the Columbia River (DOE/RL-2008-11), indicated that Cr(VI) was entering the
river at concentrations above the aquatic water quality standard at 100-BC (WCH-398, Data Summary
Report for the Remedial Investigation of Hanford Site Releases to the Columbia River, Hanford Site,
Washington). In those studies, pore water samples collected in both deep and shallow river beds near the
100-BC study area had up to ten times the Cr(VI) water quality limit of 10 pg/L (DOE/RL-2008-11;
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; and WCH-398).

The sampling stations selected for this study corresponded with areas where Cr(VI) concentrations above
aquatic cleanup levels had been detected in the earlier pore water sampling events (WCH-398).

Two additional stations, BC-Near-shore 1 and BC-Near-shore 2, which had not been previously sampled
for pore water and were thought to be out of the influence of 100-BC sources of Cr(VI), were sampled to
serve as upriver reference stations.

This report summarizes pore water sampling activities conducted during November 2010 in support of the
sampling and analysis plan (SAP), DOE/RL-2009-44, Sampling and Analysis Plan for the 100-BC-1,
100-BC-2, and 100-BC-5 Operable Units Remedial Investigation/Feasibility Study. The results of these
sampling activities are evaluated in conjunction with previous results.

1-1
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2 Methods

Bulk samples of pore water were collected using the Trident probe# and associated deployment
techniques, shown in Figure 2-1. Trident is a liquid phase groundwater mapping and sampling tool,
designed for sustained use in complex oftshore 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.

In general, the field sampling techniques and data collected during this sampling effort are similar to the
efforts described in WCH-380. The approach was used to detect groundwater upwellings and allowed
field teams to collect 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 20 to 30 cm (8 to 12 in.) below ground
surface (bgs) of the river bed. The sampling tube was then purged using a peristaltic pump on board the
vessel. Pore water samples were then drawn to a precleaned bulk sample container when in-situ
conductivity readings of the pore water showed the presence of groundwater (greater than ~170 uS/cm) or
when the pore water conductivity was similar (generally within 10 percent) to the measurements
previously taken during DOE/RL-2008-11 sampling efforts.

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 stage
(river level) has on groundwater discharge patterns and contaminant concentrations. Field sampling
guidelines developed during the DOE/RL-2008-11 remedial investigation/feasibility study were used for
this investigation to help minimize variation of the results associated with river stage fluctuations
(WCH-380). The field sampling guidelines were used to help field teams avoid sampling during non-ideal
conditions or to qualify the sample results that were collected. Implementation of these guidelines was
important for obtaining results that were relatively comparable across space and over time. The following
field sampling guidelines were used during this event:

e (ollect samples when the river levels have been <0.8 m (2.6 ft) above the low water mark for at least
one to two hours prior to sampling.

e Intermittently perform pore water conductivity checks at selected sample locations near the work site
to check for signs of significant dilution from bank recharge and/or surface water pressure.

e Collect samples when a pore water conductivity reading is at least 90 percent of the conductivity
measurements previously reported at the location during prior contaminant sampling events.

e Monitor river levels before and after each sampling event.

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

21
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A river level gauge established near 100-BC during the previous pore water sampling work (WCH-380)
was measured regularly during the November 2010 sampling event to help evaluate the river level before,
during, and after sampling. Staff also used 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). MASS1 simulates unsteady discharge and water surface elevations at
cach 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
clevations for transects nearest to the groundwater upwelling sample locations. The river stage conditions
encountered during the sampling events were summarized. Sampling guidelines called for flagging results
with a project-unique qualifier if the river level was >0.8 m (2.6 ft) above the low water mark during the
sampling event, or if the sample was collected when pore water conductivity was <90 percent of previous
contaminant sampling events (WCH-380 and WCH-398).

2.2 Pore Water Sample Collection and Handling

Pore water samples were collected from 20 to 30 cm (8 to 12 in.) bgs 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 measured, ~500 mL of pore water was collected from each
station and placed into tamper-proof, glass, amber, 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 from
a shallow point in the river bed. Staff also measured and recorded temperature, pH, dissolved oxygen
(DO), oxidation-reduction potential (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 in Appendix A. Sample results were flagged with
project-unique qualifiers if the pore water conductivity changed by >10 percent during any given sample
event. Surface water quality data were also obtained at each sample site. The surface water reference
probes and opening of the surface water sampling tube were 30 cm (12 in.) above the river bed at

all stations.

2-3
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3 Results

During this sampling event, 13 pore water samples were collected: 11 samples, including one duplicate
sample, were collected from 10 previously established stations; and 2 samples were collected upstream of
100-BC and near the southern shoreline to serve as upstream reference pore water sample results

(Figure 3-1). Upstream reference samples were collocated with three clusters of aquifer sampling tubes.

Pore water sampling near 100-BC began on November 4, 2010, and was completed on November 16, 2010
(Table 3-1). Quality control (QC) samples consisted of one equipment blank (collected November 4,
2010), one split, and one duplicate sample (Table 3-1). Water depths at the sampling stations ranged from
0.5t0 5.8 m (1.6 to 19 ft). The probe penetration depth ranged from 20 to 31 ¢cm (7.9 to 12.2 in.).

The stations farthest offshore had consistently less penetration than the near-shore stations.

Figure 3-2 generally illustrates the river stage fluctuations that occurred during the November 2010 pore
water sampling event near 100-BC. River levels typically fluctuated about 2 m (6 ft) daily. The highest
river stages shown in Figure 3-2 correspond to river discharges of ~4.5 million L/sec (160,000 ft*/sec), and
the lowest river stages correspond to river discharges of ~1.1 million L/sec (40,000 ft'/sec). All samples
were collected when the river stage was <0.8 m (2.6 ft) above the low water mark (i.c., the green line) and
when river discharges ranged between ~1.08 and 1.7 million L/sec (38,000 and ~60,000 ft'/sec) (see

Table 3-1 and Figure 3-2).

3.1 Water Quality Results

The water quality field parameter measurements are related to the following variables: groundwater
gradients, river bottom elevation horizons, depth of penetration, river stage, and duration of high flows
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.

Table 3-2 includes conductivity measurements from the recent sampling, and Table 3-3 compares
minimum and maximum field measurements of pore water and surface water. Appendix B includes pore
water and surface water field measurements for each station. Conductivity of pore water ranged from 159
to 355 uS/cm, while surface water ranged from 138 to 152 uS/cm. In general, the greatest difference
between conductivity of pore water and surface water was observed in the near-shore stations. Stations
farther offshore had smaller, but measureable, conductivity differentials.

In November 2010, the temperature and pH of the pore water were similar to the surface water

(Table 3-3). The ORP of a few pore water samples was lower than surface water but on average was not
much different from surface water. Station TI00BC1J1, located near the intake structure in a sand-silt
dominated substrate, was the only station exhibiting a low DO and a negative ORP (indicating an
oxygen-depleted environment). Turbidity of the surface water was consistently low (range 1 to

3 Nephelometric Turbidity Units [NTUs]). Turbidity of most pore water samples ranged between 5 and
60 NTU, but the three pore water samples collected from the two deep channel stations had turbidity
measurements between 380 and 650 NTU (Appendix B).

Figure 3-3 illustrates the pore water composite sample conductivity measurements. Conductivity
measured in the pore water samples confirmed the presence of groundwater upwelling at all stations
sampled. The lowest pore water conductivity measured was 159 uS/cm at station TI00BC5C, near the
deep channel (thalweg) of the river. The highest pore water conductivity obtained was 355 pS/cm at the
station farthest downstream (J100BC47). Figure 3-3 also identifies 4 of the 10 (40 percent) established
pore water stations that exhibited substantially lower conductivity compared with previous sampling
events at those locations (<90 percent; Figure 3-2 and Table 3-2).

3-1
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Table 3-1. Summary of Pore Water Samples Collected at 100-BC during November 2010

SGW-49368, REV. 0

River Flow at River Flow at River Stage Water Depth at
General Time of Time of Height above River Bed Elevation | Station at Time Pore Water
Station Substrate Sample Volume | QC Sample Sampling Sampling Low Water Field QC per NAVDSS8* of Sampling Sensor Depth
Identification General Location Sample Date Conditions (mL) Type (million L/sec) (Kcfs) (m) Qualifier |Sample Number (m) (m) (cm bgs)
2A-A Upstream of Intake 11/5/2010  |silt/sand 600 - 1.60 58 0.6 - B296J1 118.8 0.6 31
Structure

J100BC21 Moderate Depth 11/9/2010  |lg/med cobble 560 - 1.63 37 0.6 e B296J6 115.2 3.5 20
J100BC47 Near Shore (128-B-3) 11/10/2010  |sand 800 SPLIT 1.64 40 0.5 - B296K2 118.6 0.9 31
J100BC23 Near Shore 11/14/2010 |medium cobble 600 - 1.08 38 -0.1 - B296K | 115.6 25 25
T100BC1J1 Intake Structure 11/8/2010  |silt/sand 575 - 1.19 45 0.1 ¢ B296J2 114.5 4.1 31
T100BC1J5 Intake Structure 11/9/2010  |silt 600 - 1.65 42 0.7 - B296J3 113.8 5.0 31
T100BC3C Deep Channel 11/16/2010 |lg/med boulders 550 - 1.69 58 0.7 ¢ B296J4 113.6 5.8 20
T100BC3C Deep Channel 11/16/2010  |lg/med boulders 550 DUPLICATE 1.66 58 0.7 ¢ B29Bg4 113.6 5.8 20
T100BC4A Near Shore 11/7/2010  |med/sm cobble 600 - 1.09 58 -0.1 - B296J7 117.5 0.6 31
T100BC5C Deep Channel 11/14/2010  [med/sm cobble 550 - 1.07 38 -0.1 4 B296J9 115.6 3.1 23
T100BC6J10  [Near Shore 11/8/2010  |med/sm cobble 600 - 1.28 38 0.3 - B296K0 1077 0.6 28
Nearshore 1 Upstream Reference 11/4/2010  |med/Ig cobble 700 - 1.63 60 0.7 - B296K3 119.4 1.3 25
Nearshore 2 Upstream Reference 11/7/2010  |medium cobble 600 - 1.14 59 0.0 - B296K4 118.8 0.5 23

a. NAVDSS, 1988,

North American Vertical Datum of 1988, National Geodetic Survey, Federal Geodetic Control Committee, Silver Spring, Maryland.

b. Sample conductivity is <90% of 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,

conductivities.

¢. In situ readings increased >10% during sample collection event.

Kfcs = thousands of cubic feet per second

lg = large

med = medium
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Table 3-2. Comparison of Cr(VI) Concentrations and Conductivity Measured in Pore Water Samples (2009 through 2010)

Percent Change Percent Change
: September 2009 to February 2010 to
August/September 2009 January/February 2010 November 2010 November 2010 November 2010
Cond. Cr (Total) Cond. Cr (Total) :
Station Identification General Location Cond. (uS/cm) Cr(\_/ D) (ng/L) (nS/cm) Cr(VI) (ng/L) (ng/L) (nS/cm) Cr(VI) (pg/L) (ng/L) Cond. Cr(VD) Cond. Cr(Vl)
2A-A Upstream of Intake Structure 305° 24* 329° 10° 6.7 305 44 11.4° 0 -82 -7 ‘ -56
J100BC21 Moderate Depth 332 73 - -- -- 244 <2 4.92° -27 -97 -- --
J100BC23 Near Shore 160 91 230 <37 3.17 207 <2 5.2 29 -98 -10 NC
J100BC47 Near Shore (128-B-3) 370 28 344 13 8.8 355 13.6 14.5 -4 -51 3 5
T100BC1J1 Intake Structure 360 18 322 5 22 295 <2 <1¢ -18 -89 -8 NC
T100BC1J5 Intake Structure - 334 23 7 309 <3.7 D 1.29 773047 =) 2.21 -9 :91 -2 NC
T100BC3C Deep Channel 240 112 278 22 23.6 174 2.3 8.99 -28 -98 -37 -90
T100BC3C DUP Deep Channel -- - -- -- -- 232 6.9 15.8° -3 -94 -17 -69
T100BC4A Near Shore 350" 80° 344 46 20 34] 12.6 13.7° -3 -84 -1 -73
T100BC5C | Deep Channel 279 57 163 <3.7 11.1° 159 =) 5.01 -43 -96 -2 NC
T100BC6J10 ' Near Shore 299 26 302° 10° 10.2° 330 12.6 14.3 10 -52 9 26
BC Nearshore 1 Upstream Reference - == == == = 204 <2 - — = - —
BC Nearshore 2 - Upstream Reference -- -- -- -- -- 281 <2 -- -- -- -- --

Note: NC values near or below detection limit skew percentage.

a. Possible dilution of pore water sample is due to exceedance of river stage guidelines during sampling event.

b. Sample was not filtered.

c. Sample conductivity is <90% of prior pore water sample conductivity.

d. Unknown if sample was filtered.
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Table 3-3. Comparison of Selected Water Quality Measurements between
Pore Water and Surface Water Samples

Minimum Mean Maximum
Pore Surface Pore Surface Pore Surface

Parameter Water Water Water Water Water Water
Conductivity (1S/cm) 159 138 264 143 355 152
Temperature (C°) 12.4 12.3 13.5 13.5 15.6 14.7
pH 7.07 7:32 7.48 7.67 7.82 8.02
ORP (mV) -25 160 258 267 323 312
DO (mg/L) 7.55 8.72 8.72 9.86 10.69 10.42
Turbidity (NTU) 5 1 136 1 650 3
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Figure 3-2. River Level Fluctuations during the November 2010 100-BC Pore Water Sampling Event

During collection of the duplicate sample from station TI00BC3C, conductivity increased from 174 to
232 pS/em (Figure 3-3). The duplicate sample was collected immediately after the parent sample, so the
total volume at this site was two times the volume of all other sites, except the site where the split sample
was taken (J100BC47). This is noteworthy because some sites have illustrated increases in the
conductivity as the sample volume increased, whereas most had relatively stable conductivity during the
sample collection event. Staff attempted to collect a third sample to serve as a more representative (high
conductivity) duplicate to the second sample, but the site did not yield enough water.
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a) Sample collected when river stage > 0.8m of low water level (green line)
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b) Pore water sample conductivity < 90% of WCH-380 Rev.1 conductivities ' |
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=

CHPUBS1106_SGW-49368_R0_03.03

d) In-situ readings increased > 10% during sample collection event

Figure 3-3. Conductivity (uS/cm) of Pore Water Samples Collected near 100-BC during November 2010

During the sample collection event, three of the twelve stations exhibited >1 percent increase in
conductivity (Table 3-4). Excluding the duplicate station (JI00BC47), only one station (J1I00BC21)
showed a conductivity increase of more than 10 percent during sampling. Possibly, the large volume of
water sampled before it finally stabilized at these four sites may have resulted from the lag time from
recent high (nearly 2 m [6 ft]) river stage cycles that were occurring each day during the current sampling
event. The decision to collect pore water samples at four of the ten stations where pore water conductivity
was <90 percent of the prior sampling events (T100BC1J1, JI00BC21, TI00BC5C, and T100BC3C) was
made after field crews made several attempts and were unable to locate higher conductivity readings in
the immediate vicinity (within ~15 m [50 ft] radius) of the established station.
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Table 3-4. Sample Volumes and Change in Conductivity during Sample Collection

November 2010 Change in Conductivity
Station Identification Volume (mL) during Sample Collection (Percent)
2A-A 600 0.0
J100BC21 560 12.1
J100BC23 600 0.0
J100BC47 800 0.8
T100BC1J1 575 0.3
TI100BC1J5 600 -0.3
T100BC3C 550 3.9
T100BC3C DUP* 550 4.8
T100BC4A 600 0.3
T100BC5C 550 -6.6
T100BC6J10 600 0.6
NEARSHORE 1 700 5.3
NEARSHORE 2 600 -0.4

* Conductivity increased 33 percent between parent sample and duplicate.

3.2 Hexavalent Chromium Concentrations

Hexavalent chromium was not detected in the upstream reference pore water samples but was detected at
five of the ten established stations sampled near 100-BC during November 2010 (Figure 3-4; Table 3-2).
The highest Cr(VI) concentration (13.6 pg/L) was measured in a pore water sample collected at station
J100BC47, which is directly offshore from waste site 128-B-3. This waste site was not fully remediated
because part of it is beyond the water line. The other two Cr(VI) concentrations above 10 pg/L (both

12.6 ng/L) were generally proximal to the 100-BC outfall structure (Figure 3-4) remediation sites.
Hexavalent chromium concentrations were measured above the analytical detection limit in the parent and
duplicate sample collected at station TIO0BC3C at 2.3 and 6.9 ug/L, respectively. The ~5 pg/L increase
in Cr(VI) concentration measured in the duplicate sample collected at station TI00BC3C corresponded to
a~60 pS/cm increase in conductivity change at that location (Figure 3-3). Station 2A-A was the only
other station where Cr(VI) (4.4 ng/L) was measured above the 2.0 pg/L detection limit (Figure 3-4)
during November 2010.

3.3 Quality Control

This section summarizes results of QC sampling in November 2010.
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Pore Water Chromium IV Concentrations (ppb)

L
Near Shore Wells or Aquifer Tubes
)

Not Detected (N.D.) € 2.0 pg/L

100-B-15 River Effluent Pipelines

Field QC Qualifiers: a) Sample collected when river stage > 0.8m of low water level (green line)
b) Pore water sample conductivity < 90% of WCH-380 Rev. 1conductivities
¢) In-situ readings dropped > 10% during sample collection event

d) In-situ readings increased > 10% during sample collection event

Figure 3-4. Hexavalent Chromium Concentrations in Pore Water Samples
Collected near 100-BC during November 2010

3.3.1 Field Duplicates

In duplicate samples from station TI00BC3C, Cr(VI) concentrations were reported at 2.3 and 6.9 pg/L.
For routine Hanford Site groundwater monitoring, the accepted QC protocol is to evaluate duplicate
results only when at least one of the sample results is greater than five times the method detection limit
(MDL), because analytical methods are less precise at the low end of their detection range. Both of the
results for the duplicate pair from station TI00BC3C were less than five times the MDL (2 pg/L).

Total chromium was reported at 15.8 and 8.99 pg/L in duplicate samples from station T100BC3C in
November 2010. The MDL was 1 pg/L, so both results were greater than 5 times the MDL. The relative
percent difference (RPD) is 55 percent, which is greater than the 20 percent precision generally
acceptable.

The difference in chromium concentrations may relate to the fact that when the duplicate was collected,
the conductivity had increased significantly. Thus, the samples were not true duplicates.

3.3.2 Split Sample

Two laboratories analyzed samples from station J100BC47 for total chromium and Cr(VI). The Cr(VI)
concentrations were reported at 10 and 13.6 pg/L, yielding an RPD of 30.5 percent, which is greater than
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the 20 percent precision generally acceptable to the project. Total chromium was reported at 14.5 and
15.1 pg/L, with an RPD of 4 percent, which is within acceptance criteria.

3.3.3 Comparison of Total and Hexavalent Chromium

Although not intended as QC samples, comparison of total chromium and Cr(VI) results provides an extra
check on 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). Total chromium in unfiltered samples might be higher than Cr(VI) results because of
possible inclusion of particulate chromium. Total chromium results from November 2010 generally
confirmed the Cr(VI) results (Table 3-2).

3.3.4 Equipment Blank
Equipment blank results were below detection limits for total chromium and Cr(VI).
3.4 Deviations from the Sampling and Analysis Plan

No deviations from the SAP (DOE/RL-2009-44) occurred during this sampling event. All pore water

samples were collected when river levels were <0.8 m (2.6 ft) above the low water mark (i.e., the green
line) as prescribed in DOE/RL-2009-44.
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4 Discussion

This chapter provides interpretation of the 100-BC pore water sampling results. It compares the
November 2010 sampling results to previous results and considers alternative explanations for changes in
Cr(VI) concentrations. Statistical comparisons of pore water and groundwater are consistent with Cr(VI)
in 100-BC pore water originating from 100-BC groundwater. The most likely explanation for observed
decreases in pore water Cr(VI) concentrations is passage of a Cr(VI) pulse. Alternative explanations for
the apparent decrease include changes in river stage, changes in sampling penetration, differences in
sample volume, or QC problems. However, none of these explanations is supported by the data, as
described in this chapter.

4.1 Comparisons to Previous Pore Water Sampling Events near 100-BC

The Cr(VI) concentrations in November 2010 were lower than concentrations measured during previous
sampling events (Table 3-2; Figures 4-1 and 4-2). During November 2010, five of the ten established pore
water stations had detectable chromium levels, compared with ten of ten® in the fall of 2009 and six of ten
in January/February 2010. The three highest Cr(VI) concentrations measured during November 2010
were between 12.6 and 13.6 pg/L, whereas the highest Cr(VI) concentrations measured during 2009 were
between 80 and 112 pg/L.

Pore water Cr(VI) concentrations decreased at all ten established stations between the fall of 2009 and
January/February 2010. Of the nine stations sampled in both January/February 2010 and November 2010,
Cr(VI) concentrations decreased at four stations, remained virtually unchanged in four stations, and
increased in one station.

In areas of groundwater upwelling, pore water samples represent a mix of groundwater and river water.
Lower Cr(VI) concentrations would be expected if sample conductivity was low (i.c., if the sample
contained more river water than groundwater). Table 3-2 shows the conductivity values measured in the
pore water samples, and footnotes indicate which samples were collected when significantly lower
conductivity was measured compared with prior pore water sampling events. Section 4.3 discusses
whether sample dilution (as reflected by conductivity) explains the apparent decrease in Cr(VI)
concentrations among the three sampling events.

Figure 4-3 illustrates river stage during the three sample events. Average river stage was highest (119.6 m
[392.4 ft]) during the middle sampling event (January/February 2010). Average river stage was lowest
during fall 2009 (119.2 m [391.1 ft]), and was higher in November 2010 (119.5 m [392.1 ft]). Daily
fluctuations also were greater in November 2010 (approximately 2 m [6.5 ft]), compared to 1 m (3.3 ft) in
fall 2009.

4.2 Comparison of Chromium in Pore Water to Groundwater

One possible explanation for the anomalously high Cr(VI) concentrations in 100-BC pore water in

fall 2009 is that it derived from a source other than 100-BC groundwater. No upstream pore water
samples were collected in fall 2009, but there are no known sources of Cr(VI) contamination upstream of
or across the river from 100-BC. An in-situ source of Cr(VI) (e.g., from sediment) is another potential,
but unlikely, source since Cr(VI) is highly soluble.

5 Not all of the data from the fall 2009 or February 2010 sampling events are evaluated here. Only data from stations
that were sampled again in November 2009 are considered.
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Figure 4-1. Hexavalent Chromium Concentrations from Three Pore Water Sampling Campaigns at 100-BC,
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Figure 4-3. River Stage at 100-BC during Three Pore Water Sampling Events
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Statistical analyses compared Cr(VI) in each of the three pore water sampling events to that in 100-BC
groundwater. Because migration rates for groundwater to pore water are unknown, comparing pore water
samples to groundwater samples at any specific time may be unrealistic. Therefore, average Cr(VI)
concentrations over the previous five years (2006 through 2010) were used for the groundwater
comparisons. For most wells, Cr(VI) concentrations were relatively stable over that time period, so the
five-year averages are representative. Table 4-1 lists the results of the statistical comparisons.

Table 4-1. Statistical Comparisons of Groundwater and Pore Water

Parameter Date T-Test Mann-Whitney W Test
Chromium Aug/Sep 2009 0.00076544 0.00955187
Conductivity Aug/Sep 2009 0.0643894 0.143186
Chromium Jan/Feb 2010 0.284813 0.102211
Conductivity Jan/Feb 2010 0.0238003 0.0444625
Chromium Nov 2010 0.00289479 0.000485605
Conductivity Nov 2010 0.00120575 0.00329009

In order to determine whether Cr(VI) concentrations and conductivity of groundwater and pore water
were drawn from the same population, the t-test and Mann-Whitney W test were applied. The t-test
assumes normality of the data and equality of variances, but the Mann-Whitney W test does not. Both
tests gave consistent results. Values in the table are the probabilities that pore water and groundwater
would be more different than observed if they were drawn from the same population. A value less than
0.05 indicates a significant difference in the data sets at the 5 percent level. Hexavalent chromium in
January/February 2010 and conductivity in August/September 2009 were not statistically different in pore
water and groundwater. The other sample sets were statistically different.

Statistical differences between pore water and groundwater were greatest in August/September 2009,
when Cr(VI) concentrations were significantly elevated in pore water relative to groundwater. A
statistical difference was also observed in November 2010, when both Cr(VI) and conductivity were
lower in pore water than in groundwater. Statistical differences were weaker or insignificant for the other
monitoring event, consistent with variable groundwater dilution.

The spatial distributions of pore water and groundwater are easily seen in Figures 4-4 through 4-9. The
spatial distribution is consistent with pore water being river diluted groundwater. Hexavalent chromium
concentrations and conductivity decrease with increasing distance from shore. The major exception is the
August/September 2009 Cr(VI), which was significantly elevated in pore water relative to groundwater at
some locations.

Except for Cr(VI) in August/September 2009, Cr(VI) and conductivity values in pore water are always
lower than in groundwater. This is evidenced in the distributions of data in the box-and-whiskers plots
shown in Figures 4-10 through 4-12.

The box-and-whiskers plots indicate the distribution of results for the sampling events. Each box
represents the 50 percent range of a given data set. The vertical line in each box represents the median for
that data set. The red cross in the box represents the mean of the data set (on the right border of the box
for Cr(VI) in January/February 2010). The “whiskers” represent the minimum and maximum values
without considering outliers. Outliers within 1.5 box widths of the mean are represented by small squares
beyond the extent of the whiskers. Outliers farther than 1.5 box widths from the mean are represented by
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red crosses within the distant small squares. The boxes labeled “CondAve” and “CrAve” represent
groundwater results.

The box-and-whiskers plots clearly indicate that, except for August/September 2009, pore water is
consistently lower in Cr(VI) and conductivity than 100-BC groundwater. This supports the view that the
pore water samples represent river-diluted 100-BC groundwater.
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Figure 4-10. Hexavalent Chromium and Conductivity Box-and-Whiskers Plots
(August/September 2009)
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Figure 4-11. Hexavalent Chromium and Conductivity Box-and-Whiskers Plots
(January/February 2010)
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Figure 4-12. Hexavalent Chromium and Conductivity Box-and-Whiskers Plots (November 2010)
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4.3 Relationship between Chromium and Conductivity

In concentrations typically seen in 100-BC groundwater or pore water, dissolved chromium has little
effect on conductivity. For example, an increase of 100 pg/L of chromium would only change the pore
water conductivity by ~2 pS/cm. Other dissolved ions (e.g., sodium, calcium, and bicarbonate) are
present in higher concentrations and have more effect on conductivity. Therefore, conductivity is not a
good indicator of chromium concentration in groundwater.

The conductivity of pore water is a good indication of the relative amount of groundwater present in pore
water. Groundwater in 100-BC has a conductivity ranging from 300 to 400 uS/cm, while river water
typically is 150 pS/cm. Thus, greater mixing with river water decreases both conductivity and Cr(VI)
concentrations in pore water. This section investigates whether mixing (dilution) can explain the change
in Cr(VI) in 100-BC pore water from August/September 2009 to November 2010.

Table 3-2 compares conductivity and Cr(VI) from the three pore water sampling events. The greatest
decreases in Cr(VI) concentrations between 2009 and November 2010 occurred at sampling stations
T100BC3C, J100BC23, T1I00BC21, T100BC4A, and T100BC5C. Conductivity did not correspondingly
decrease from highs to lows at some of these stations but did at others (Figures 4-13 through 4-16).

The top panel of Figure 4-15 shows an apparently strong correlation between Cr(VI) and conductivity,
with an r* value of 0.966. The center panel, showing Cr(VI) and conductivity trends, appears to
corroborate this interpretation. However, when the conductivity is plotted on a scale more representative
of many of the pore water measurements (bottom panel), the correlation is not as apparent. The change in
conductivity was only 9 uS/cm (decrease of 2.5 percent) between fall 2009 and November 2010. The
change in Cr(VI) concentrations was much greater (decrease of 67 pg/L or 84 percent). Statistical
correlation based on just three data points may not represent practical correlation.

If we assume a conductivity change of <10 percent between sampling events can be considered stable,
then six of the ten stations repeatedly sampled had conductivities that were stable or increased between
fall 2009 and November 2010. Despite the conductivity stability, Cr(VI) concentrations decreased
significantly at all ten stations. While some stations exhibited similar Cr(VI) and conductivity
relationships, others did not; therefore, a definitive relationship between Cr(VI) and conductivity is not
apparent across all sites sampled.

The first plot in Figure 4-17 shows Cr(VI) plotted against conductivity for all pore water samples. There
is no correlation between Cr(VI) and conductivity when all the data are considered. Application of the
Maximum Normed Residual test determined that the six largest Cr(VI) values (>28 pg/L) were outliers at
<2 percent. Removing those values resulted in the weak correlation of higher Cr(VI) with higher
conductivity shown in the second plot in that figure.

Plotting the relationship of Cr(VI) and conductivity at each sampling event shows negative correlation in
2009, but weak positive correlations in both 2010 sampling events (Figure 4-18). This lack of a
correlation may indicate nonhomogeneous distribution of pore water conductivity. Such nonhomogeneity
would be expected, given the nonhomogeneous distribution of Cr(VI) in groundwater. Other variables,
such as type of river substrate, may also play a role.
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Figure 4-13. Hexavalent Chromium Relative to Conductivity, Station T100BC3C
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Figure 4-14. Hexavalent Chromium Relative to Conductivity, Station J100BC23
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Figure 4-15. Hexavalent Chromium Relative to Conductivity, Station
T100BC4A
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Figure 4-18. Hexavalent Chromium versus Conductivity, Sampling Events
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Although some sampling stations showed Cr(VI)/conductivity correlation (Figure 4-16), others did not
(Figure 4-19). The change in Cr(VI) concentration at stations T100BC6J10 and 2A-A (Figure 4-19) could
not be explained by decreasing conductivity. At both of these stations, Cr(VI) concentrations decreased
from ~25 to ~10 pg/L or less between fall 2009 and November 2010. Similar trends were observed at
many of the stations. The consistency in the patterns of decrease in Cr(VI), and the common occurrence
of elevated Cr(VI) concentrations in fall 2009, suggest that an actual change occurred.
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Figure 4-19. Chromium and Conductivity at Stations T100BC6J10 and 2A-A

4.4 Effects of River Stage

All pore water samples collected during this sampling event (November 2010) were taken when river
discharges were minimal (<1.7 million L/sec [60,000 ft'/sec], see Figure 3-2) and when the river stage
was less than 0.8 m (2.6 ft) above the low water mark, as prescribed in the SAP (DOE/RL-2009-44).
Despite these efforts and some additional time spent repositioning the probe in the general vicinity of the
station, lower pore water conductivity measurements were found at seven of the ten established stations
during this sampling event. At three of these stations, conductivity was more than 10 percent lower than
previously measured at those locations (Table 3-2).
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One plausible cause may have been the higher daily river fluctuations that occurred during the

November 2010 event compared with the fall 2009 sampling event, when the daily river level fluctuations
were typically <1 m (3 ft) and consistently higher concentrations of Cr(VI) were measured (Appendix G
of WCH-380). Long-term suppression of relatively high pore water conductivity was also observed in
some deep channel regions of the Columbia River during the previous remedial investigation sampling
effort (DOE/RL-2008-11). The long-term suppression ceased after more than 48 hours of stable flows
during upwelling mapping studies conducted in August 2008 (WCH-380).

4.5 Effects of Sampling Depth (Penetration)

Sample depth may affect Cr(VI) and conductivity by altering dilution effects. As the probe penetrates
more deeply and the intake is farther away from the river water, less river water is present to dilute the
groundwater, and conductivity would be higher. If the groundwater contains Cr(V1 ), then Cr(VI)
concentrations in the deeper pore water would be higher.

Sample depths varied between 20 and 31 cm (8 to 12 in.). Conductivity tended to be a little higher with
sample depth, but the effect was weak (Figures 4-20 through 4-22). In November 2010, Cr(VI)
concentrations showed a slight increase with sample depth, but there was little change in Cr(VI) with
sample depth during the previous sampling events. Chromium concentrations may not increase with
sample depth because not all locations in the river bed lie in the path of Cr(VI) contaminated
groundwater. The difference in sample depths (11 ¢cm [4 in.]) may have been insufficient to have a
significant impact on Cr(VI) and conductivity levels in the pore samples.

4.6 Effects of Sample Volume

Conductivity increased >1 percent during the November 2010 sampling event for three of the twelve
stations (Table 3-4). Prolonged pumping to collect relatively large sample volumes may have affected the
overall conductivity. However, the greatest increase in conductivity (12.1 percent) was at site JI00BC21,
with one of the lower sample volumes (560 mL). The split sample site (J100BC47), with a higher volume
of 800 mL, had <I percent change in conductivity. Conductivity increased modestly during collection of
the parent sample at site TI00BC3C, and also during collection of the duplicate. However, it increased
sharply (33 percent) between the parent and duplicate; as previously stated, Cr(VI) did not increase
significantly between the parent and the duplicate.

4.7 Micro-Site Differences between Sampling Events

Samplers attempted to place the Trident probe in the same locations during each sampling event.
However, measurement error and field conditions may not allow for exactly the same locations.

In addition, locations of upwellings likely are not completely constant. The samplers attempted to locate
the upwelling by its conductivity signal in a general region to account for this.

4.8 Data Quality

The possibility that data from one or more of the sampling events are grossly unrepresentative is unlikely.
QC sampling (e.g., duplicates and blanks) did not indicate systemic problems with data. The fact that
elevated Cr(VI) was observed in multiple samples in the fall of 2009 seems to rule out an isolated
sampling or laboratory error. Subsequent sampling events had Cr(VI) results generally confirmed by total
chromium. The possibility of a sample mixup is remote, since only 100-BC stations were being sampled
at the time.
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Figure 4-20. Hexavalent Chromium and Conductivity as a Function of Sample Depth
(Penetration), Fall 2009
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Figure 4-21. Hexavalent Chromium and Conductivity as a Function of
Sample Depth (Penetration), January/February 2010

Samples from all three sampling events were analyzed for Cr(VI) using a colorimetric method,

U.S. Environmental Protection Agency (EPA) Method 7196A (SW-846, Test Methods for Evaluating
Solid Waste: Physical/Chemical Methods, Third Edition; Final Update IV-B). Turbidity in the samples
can interfere with the analysis, resulting in a high bias. The laboratory corrects for this effect by
subtracting the absorbance of a blank carried through the method. However, turbidity effects may still be
evident. Turbidity measurements are not available from the WCH-380 sampling events (fall 2009 and
January/February 2010). Samples collected for Cr(VI) analyses in November 2010 were filtered in the
field; therefore, turbidity is not an issue.
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Chromium vs. Sample Depth, November 2010

16

14
= 12
»
= 10
5 &
E ¢ |
o === Cr Nov 2010
£
o 4

2

0

18 20 22 24 26 28 30 32
Sample Depth (m)
Conductance vs. Sample Depth, November 2010

400
E 350
o
el
= 300
]
&
= 250
2 =@==Cond. Nov 2010
c
S 200

150

18 20 22 24 26 28 30 32
Sample Depth (m)
CHPUBS1106_SGW-49368 R0O_04.22

Figure 4-22. Hexavalent Chromium and Conductivity as a Function of
Sampling Depth (Penetration), November 2010

During the January/February 2010 and November 2010 sampling events, the samples were analyzed for
total chromium by EPA Method 200.8 (SW-846). As discussed in Section 3.3, total chromium in filtered
samples should equate to Cr(VI). In the November 2010 event, total chromium and Cr(VI) were in
agreement; some total chromium results in unfiltered samples were slightly higher than Cr(VI) results,
which can be explained by the presence of trivalent chromium. During January/February 2010, total
chromium and Cr(VI) results were in agreement with one exception: T100BC4A had significantly higher
Cr(VI) than total chromium (46 pg/L compared to 20 pg/L). This suggests a potential high bias in the
Cr(VI) results, since the analytical method for Cr(VI) is less accurate than EPA Method 200.8 (SW-846).
Total chromium results are not available for the fall 2009 sampling event.

In conclusion, with few exceptions, data quality appears to be acceptable. Data quality problems cannot
explain Cr(VI) changes in 100-BC pore water.
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5 Conclusions

Analysis of data from three rounds of Columbia River pore water sampling at 100-BC supports the
following conclusions:

1. Groundwater flows from the aquifer into the Columbia River. Contaminants such as Cr(VI) present in
the pore water were likely derived from 100-BC groundwater. Spatial and statistical evaluation of
data concluded that Cr(VI) and conductivity measurements were generally consistent with river
dilution of groundwater migrating into the river from beneath 100-BC. The major exception was in
fall 2009, when five pore water samples had anomalously high concentrations of Cr(VI). No upstream
sources of Cr(VI) have been identified, so it is reasonable to assume that pore water contamination
originated in 100-BC groundwater.

2. Pore water Cr(VI) concentrations decreased at all ten stations sampled in both the fall of 2009 and the
fall of 2010. Declines ranged from 51 to 98 percent. The maximum concentration in the fall of 2009
was 112 pug/L; in the fall of 2010, it was 13.6 pg/L. The most likely explanation for the decline in
pore water Cr(VI) is the passing of a “pulse” of high Cr(VI) water. This water could have originated
from unknown groundwater contamination (i.e., from areas vertically or horizontally not
characterized), or could have represented older groundwater contamination.

3. Data were evaluated to determine whether changes in conductivity accounted for the changes in
Cr(VI) concentrations in pore water. In concentrations typically seen in 100-BC groundwater or pore
water, dissolved chromium has little effect on conductivity. Because groundwater beneath 100-BC
varies significantly in Cr(VI) concentration even when conductivity is relatively constant, there is no
definitive correlation between Cr(VI) concentration and conductivity. The relationship of Cr(VI) and
conductivity at individual stations varied: some showed a positive correlation, others a negative
correlation, and some no correlation.

4. In general, conductivity of samples increased with increasing depth in the river bed. However, as
noted above, the conductivity alone could not explain the change in Cr(VI) concentrations among the
three sampling events. Sample volume and differences in microenvironment also did not provide
explanation for the changes in Cr(VI) concentration.

5. No systematic problems with data quality were found that would explain apparent changes in Cr(VI)
concentrations with time.

Five Cr(VI) outliers in fall 2009 could not be repeated in two subsequent sampling campaigns, despite
efforts to duplicate sampling conditions and rule out other effects. The only known, remaining
explanation is that a pulse of Cr(VI) contamination passed through the pore water at 100-BC between the
fall of 2009 and the fall of 2010.

Concentrations in 100-BC groundwater currently are less than approximately 60 pg/L. However, there is
evidence of higher concentrations in the past (e.g., Well 199-B5-1 had concentrations above 100 pg/L in
the late 1990s). Until 2010, only Well 199-B5-1 monitored northwestern 100-BC, and no wells monitored
at depth in the unconfined aquifer. Thus, the presence of higher concentration plumes in certain areas or
depths could have gone undetected. Installation of wells in 2009 and 2010, including characterization
sampling of the entire aquifer thickness, confirmed that Cr(VI) concentrations in groundwater currently
are less than about 60 pg/L.
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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 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):

o  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

e 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:
¢ 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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Trident and secondary field global positioning system units
Trident probe armored tips (with backups, as necessary)
Field computer (with software installed and operational)
Peristaltic pump and Masterflex® tubing

A 12 volt deep cycle battery with 750 watt power inverter

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

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

Trident tool box and associated spare parts

Underwater Aqua-Vu camera (one mounted to the frame and 1 for recon surveys)
Digital camera

A 500 L+ (132+ gal) graduated cylinder

Field logbook and associated field record forms

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

Nitrile gloves

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

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

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

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

A3 Methods

The following methods were used for sample collection:

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.

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

Field decontamination was performed on sampling equipment as needed.

® Masterflex is a registered trademark of Cole-Parmer, Vernon Hills, lllinois.
L 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 fieldwork 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 river bed 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:
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the composite sample temperature was not recorded because this was not representative of the sample
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 River bed 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

Data File for November 2010 Pore Water Sampling
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® Table B-1A. Site Coordinates, Sample Metadata, and Water Quality Data for 100-BC Pore Water Sampling, November 2010
QC

® Time Time Latitude” Longitude” Easting Northing' General Bulk Sample Volume Volume Number of
. Station Identification General Region Date (Start) (End) (Degrees) (Degrees) (m) (m) Substrate Number (mL) QC QC Tied to (mL) Bottles
. 2A-A Upstream of Intake Structure 11/5/2010 14:32 15:47 46.63757 -119.65535 564667.44 | 145312.33 | silt/sand B29883 600 - - - |
. J100BC21 Moderate Depth 11/9/2010 15:00 17:55 46.63913 -119.64728 565283.02 | 145492.13 | lg/med cobble B29888 560 - - - 1
. J100BC23 Near Shore 11/14/2010 13:17 14:37 46.63980 -119.64260 565640.49 | 145570.48 | medium cobble B298§93 600 - - - 1
. J100BC47 Near Shore (128-B-3) 11/10/2010 13:02 16:13 46.64084 -119.63597 566146.43 | 145691.29 | sand B29894 800 SPLIT B29895 1000 2
: TI100BC1J1 Intake Structure 11/8/2010 13:53 15:13 46.63728 -119.65335 564820.54 | 145281.50 | silt/sand B29884 575 - - - |
. T100BC1J5 Intake Structure 11/9/2010 12:00 13:20 46.63778 -119.65350 564808.63 | 145336.95 | silt B29885 600 - - - 1

T100BC3C Deep Channel 11/16/2010 11:21 12:18 46.63993 -119.65025 565054.69 | 145578.59 | lg/med boulders B29886 550 - - - 1
[ i g

T100BC3C Deep Channel 11/16/2010 12:21 13:51 46.63993 -119.65025 565054.69 | 145578.59 | lg/med boulders B29B83 550 DUP B29886 550 1
[ ) p
. T100BC4A Near Shore 11/7/2010 15:40 16:54 46.63897 -119.64545 565423.31 145475.86 | med/sm cobble B29889 600 - - - 1
. T100BC5C Deep Channel 11/14/2010 15:45 16:40 46.64098 -119.64438 565502.80 | 145700.15 | med/sm cobble B29891 550 - - - 1
. T100BC6J10 Near Shore 11/8/2010 11:08 12:24 46.63938 -119.64330 565587.06 | 145523.21 | med/sm cobble B29892 600 - - - 1
. NEARSHORE 1 Upstream Reference 11/4/2010 13:20 14:53 46.64453 -119.68078 562712.17 | 146065.15 | med/lg cobble B29896 700 - - - 1
. NEARSHORE 2 Upstream Reference 11/7/2010 11:56 13:23 46.64003 -119.66445 563967.50 | 145578.00 | medium cobble B29897 600 - - - ]
-

1
®
® Table B-1B. Site Coordinates, Sample Metadata, and Water Quality Data for 100-BC Pore Water Sampling, November 2010
® River bed River River Nearest USCOE 40 Kcfs Steady State' Height' (m) Staff Gage Staff Gage River Depth at Pore Water Surface Water
Station Elevation® per Discharge' Level™ Bathymet River Elevation® at above Reading Before Reading After Station Sensor Depth Sensor Height Field QC
P 4 ry

o Identification NAVDS88 (m) (Kcfs) (m) Transect Nearest Transect Low Water (m) (m) (ft) (in. bgs) (in. ags) Qualifier
. 2A-A 118.8 56.7 118.74 34 118.12 0.6 0.7 N/A* 1.9 12 12
‘ J100BC21 115.2 576 118.61 33 117.98 0.6 0.8 N/A® 11.4 8 12 h,k
‘ J100BC23 115.6 38.2 117.73 36 117.80 -0.1 0.2 0.2 8.2 10 12
: J100BC47 118.6 58.0 118.03 37 117.49 0.5 0.8 0.8 2.9 12 12
. T100BC1J1 114.5 42.2 118.20 34 118.12 0.1 0.3 0.5 13.3 12 12 h
. T100BC1J5 113.8 58.4 118.80 34 118.12 0.7 0.8 0.8 16.5 12 12
. T100BC3C 113.1 59.6 118.71 35 117.98 0.7 0.7 0.7 19.0 8 12 h, ]
' T100BC3C 113.1 58.5 118.66 35 117.98 0.7 0.7 0.7 19.0 8 12 ]
. T100BC4A 117.6 38.4 117.90 35 117.98 -0.1 0.2 0.2 1.9 12 12
. T100BC5C 114.9 37.9 117.88 35 117.98 -0.1 0.2 N/A® 10.2 9 12 h
. T100BC6J10 117.9 45.3 118.25 35 117.98 0.3 0.3 0.3 2.1 11 12
®
®
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Table B-1B. Site Coordinates, Sample Metadata, and Water Quality Data for 100-BC Pore Water Sampling, November 2010

River bed River River Nearest USCOE 40 Kcfs Steady State' Height' (m) Staff Gage Staff Gage River Depth at Pore Water Surface Water
Station Elevation® per Discharge' Level™ Bathymetry River Elevation® at above Reading Before Reading After Station Sensor Depth Sensor Height Field QC
Identification NAVDSS8 (m) (Kcfs) (m) Transect Nearest Transect Low Water (m) (m) (ft) (in. bgs) (in. ags) Qualifier

NEARSHORE 1 119.4 57.5 118.98 31 118.28 0.7 0.7 0.7 4.1 10 12

NEARSHORE 2 118.7 40.1 118.22 33 118.19 0.0 0.2 0.2 1.6 9 12

Table B-1C. Site Coordinates, Sample Metadata, and Water Quality Data for 100-BC Pore Water Sampling, November 2010
Diff. in
Pore Change in
Trident Trident Water Conductivity
Sensor Sensor and Reading Pore
Composite Pore Composite Composite Surface Surface | Surface | Surface | Surface Surface During Water
Logbook | Pore Water Water Composite Pore Composite | Pore Water Water Water | Surface | Water Water Water Water Sample PRC
Station Page Conductivity Temp. Pore Water Pore Water Turbidity Conductivity | Temp. Water ORP DO Turbidity Cond. Collection Sample | Cr(VI)
Identification Bottom Photo Filename Number (nS/cm) (9] Water pH | ORP (mV) | DO (mg/L) (NTU) (nS/cm) (€°) pH (mV) (mg/L) (NTU) (nS/cm) (Percent) No. (ng/L)

2A-A 100BC2A-A_11052010.JPG 15 305 14.3 =15 313 8.38 5 146 13,7 7.48 291 10.27 3 159 0.0 B296J1 4.4
J100BC21 J100BC21 11092010.JPG 25 244 13.0 7.38 283 10.69 75 142 13.2 7.43 284 10.17 2 102 12.1 B296J6 <2.0
J100BC23 J100BC23_11142010.JPG 32 207 12.9 7.64 261 9.68 45 142 13.0 7.32 284 9.98 1 65 0.0 B296K1 <2.0
J100BC47 J100BC47 11102010.JPG 28 355 14.2 172 232 10.20 6 140 14.7 7.82 259 10.42 2 215 0.8 B296K2 13.6
T100BC1J1 T100BC1J1_11082010.JPG 21 295 13.6 707 -25 6.34 60 151 14.6 7.47 160 9.81 1 145 0.3 B296J2 <2.0
T100BC1J5 T100BC1J5_11092010.JPG 24 304 14.2 7.23 289 8.62 19 138 12.7 7.77 281 10.21 1 165 -0.3 B296J3 <2.0
T100BC3C T100BC3C_11162010.JPG 40 174 12.4 7.78 232 8.79 650 139 13.1 7.80 223 8:72 3 35 39 B296J4 23
T100BC3C 41 232 12.4 7.82 231 T:58 450 139 12.3 7.50 246 9.21 3 93 4.8 B29B84 6.9
T100BC4A T100BC4A 11072010.JPG 18 341 12.7 7.65 323 9.03 11 144 14.4 8.02 284 10.05 2 197 0.3 B296J7 12.6
T100BC5C T100BC5C 11142010.JPG 34 159 12.7 7.43 311 9.52 380 143 12.7 7.66 282 9.74 2 16 -6.6 B296J9 <2.0
T100BC6J10 NAY 20 330 13.8 7.78 306 8.42 23 141 12.6 7.90 312 9.82 1 189 0.6 B296K0 12.6
NEARSHORE | | 100BCNS1_11042010.JPG 12 204 14.2 7.34 281 7.89 38 146 14.2 7.98 277 10.01 1 59 5.3 B296K3 <2.0
NEARSHORE 2 | 100BCNS2 11072010.JPG 17 281 15.6 7.22 313 8.22 9 152 14.5 7.56 283 9.76 1 129 -0.4 B296K4 <2.0

a. Elevations are in NAVDSS, 1988, North American Vertical Datum of 1988, National Geodetic Survey, Federal Geodetic Control

Committee, Silver Spring, Maryland.

b. Latitude and longitude are in NADS83, 1991, North American Datum of 1983, National Geodetic Survey, Federal Geodetic Control

Committee, Silver Spring, Maryland, as revised.

c. Probe malfunctioned; no reading was recorded.

d. Data are not recorded.

e. Recorded with probe held at surface.
f. NAD83 State Plane Washington South FIPS 4602 Meters.

h. Sample conductivity is <90% of Phase IIb conductivity.

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

J- Sample conductivity is <90% of Phase III conductivity.

k. In-situ readings increased >10% during sample collection event.

1. Height was calculated with Modular Aquatic Simulation System-1D (PNNL-15226, 2005, Hydrodynamic Simulation of the Columbia River, Hanford
Reach, 1940-2004, Pacific Northwest National Laboratory, Richland, Washington).

g. Possible dilution of pore water sample is due to exceedance of river stage guidelines during sampling event.
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Appendix C

Photographs of River Bed at Pore Water Stations
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NOTEBOOK/LOGBOOK COVERSHEET

SECTION | Notebook/L.ogbook No.
HNF-N-701 1
Date of Issue Copy
11/02/2010 1

RECORD COPY [

PORE WATER SAMPLING
Not for Circulation

Author if continued from ancther notebook/,
ANNA RADLOFF logbook, give the book number

This is a controlied notebook/logbook. The assigned custodian is responsible for this book. See MSC-PRO-10863,
Notebooks and Logbooks, for instructions about controlling, placing input, preserving, and retiring the notebook/
logbook. When the beok is completed or no ionger needed, contact your Records Management Specialist for a
Retention Schedule. Complete Section 11 of this form and return the notebook/logbook 1o Controlled Document
Management, A3-95. DO NOT DESTROY.

Responsible Custodian Hanford 1D No. MSIN Date Assigned

ANNA RADLOFF 5143821 R3-50 11/02/2010
SECTION Il Complete this section befare returning notebook/logbook to Controlled

Document Management, A3-95
Abstract: (Give brief description of contents)
Period Covered: (Inclusive dates - Month/Day/Year)

Custodian's Name Custadian’s Signature and Date
Custodian's Manager's Name Custodian's Manager Signature and Date
Retention Schedule: Specialist Concurrence Name
BD-6001-256 (REV 1)
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JOOFrBC-2, ord 0O~ Be-5 O U Ra¥Fs.

- PoE/RL-22/0 - (9 s A SAP for fhe JOO-NE-2
O.U. 185 Pope warée TNESTIGEATION ;
chPee raid
~ OTHen fwwuzo- C SAMP LTNE WS TAWCTTONS.,
" LPsnre Wake— Samplng' WX X Re2, -
V‘;o This Boole s As,tfqvwe) 4o
B . Tier~ - DA)( T DAY teg 500\4 :
Cnsdod tn w1 he ZekKe |
S‘mmo'\s (&9) Z’@u——«t&

D-3
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NI A S

— EQR£_<M..4_755 SAMfLI/\/é/ Project Mo l{/ 74/2/6 S‘7S/ )
From Pape \‘(L'J k (, émk’ Je "lleS N

10/23) 2010 ZeXe SimmenS (EAS), FeleSulot Fob Cu + (AS)
??0(1 P{w,IS&n_(CM), George a.://Seﬂ C/'M') ~ ’ i
Tailgate, Wveeting (Pop) @) (000 ot o!. B Tillr atfended |
Weakhac : Overeaste & Showers | Kiver Flow Steady +/35 Fs |

R R R PTG ]

Fikd measurementS prescribed in these SAP (ol be. reconded
in this  logbook . :
Medadedn, “of Triddent Systes wn W be, recorded on ctt held
' record forms.
isuwm—w Silt frand
2A-A (ﬂ'&:"\br\) Weather ! Gr-u/u.dly /mpm'/&[ to Clear s‘ﬁ.'e,s'/stms/n‘.«e,.

1 Trident Probe Conductivity Calibration Check .. - T
Standard Mfr. Lot # Expiration Date Porewater Probe - { |Surface Probe
.S us C 4 CC RS 420 201/ (/24 Y| /74 f
L4z 205259 Vi \WY74 JAN Wi |
& Myron L Ultramster Calibration Check: SN . 1
Standard Mfr. Lot# Expiration Date " JActual Reading”
- jer Z $9 o reA L /0071377 £E sy | | ‘2oL
‘ “ WA Zoa3d7e T 2 ) Ya 7
cond. (0.5 (S c BSPL ! o/ | {
- LLZ V2 2c&zs9 4
- *ORPIs calibrated using resuits of pH cal. Check .
YS| Dissolved Oxygen Meter Calibration Check: SN
; Standard Mfr. Lot # Expiration Date Actual Reading
bo.__ NAIWVA NA NA N
‘ ¢
x/b o

i 8
! g
]

i
 [crPRe 2010 Date: /o, 10 |
e i oewatateemie- Reading s HHE T
Station ID: SAF# Staff Guage (m.m) Sample Time Coordinates (deg.deg) NADS3

A- A |pefore:g, g after. 0, & [Start o E-J} s32 N 315
: Probe Tip - Water Gus 'S SMMDIe. COMPOe
i | Depth (Inches)

(612" ‘
| JHE!S Sample No.(s) Volume (mb) C Duplicate? Tied To:

A4 /A LA VY] L 7/
d !

| A >« o3

R

ISR

T Sweers 020 o ildf ettt

ISR S IR
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R, oo ///Vf’/V.' Zof / 3
vy PoRE  WATER  SAMPLING Projeet No ‘/‘/27‘//2,/(0575/
e T3 faes contd Shuon D : 2AA

Tine | 1#:50 Injfa.//da/ Semy - pcr‘mwn'f Tridlen? /n'cr-J&maJ

ore witeC Sampler probe (CA/sr pont for Stabon 2AA).
52(45%(4*& ; 5_/’/‘%/52:‘1[/

Tactinted a pamu/a;k,f f'eaz/n'ﬂg WUSing fhe abeve mentioned ‘ofb&&
ot /1iSS, Lost Sigaal at 15109 renderin ;’nﬁam,a/cfe, f‘ca.z/r}y.fl
Re.-Started at 715512 y,‘e/a/;.'v resvlts ]gsfe;/ 10 dada Sheet bebw.

CHPRC 2010
e s R B Porewater Semple Kool g ST
IstationiD:  [sAF# |staff Guage (m.m)  |Sample Time
2A-4 NIA : o |5 1512 End /s i20  JE-
ProheTlp G b . e ettt ——
Depth (inches)[Cond
(6"-12") Y-y
12" o
; [HEIS Sample No.(s) Volume (mL) C Duplicate? Tied To: # Bottlas/Notea:
, 7/ » A NI WA

Decon in Field ot 15:23per SAT (5ee page 1)

T Perge T&E//on f’u.l:/'nﬁ 03 fimes W:Lf\ 1% /i V';'L’:’y Solvfion

L= pacge feflon tubing Ol fimeS wi DI whiter

‘ P ——90/ Pu—fn = "30,44/ ~ Voluome a’)c ‘/f’,‘)e/On f‘ub'l'nﬁ (V) X 3

L Actual Volume of Teflon fdl‘n‘r\j +o be determined vSing

' Volume of a cylindesr Formula . 25# Teblen tbe = 702 cn~
Vztre*h .

V= ﬂ/(a./5’97$) (’/@,z.om) 3\/ = /80,999 /30,,14/

V= (9025201503) (To2)

i ( = (0. 33m/

;0101" f&/ydr\ fl/é& = /52‘/5”‘-

V=2 (0.,5615)% (1524 em) 3Vz 361977 ~ 30~/
V = ¥ (p2520503) (1524 ) :

V= /20/@(0 M/

LYY S

NS
Gte S

CONLINGS Vg

A

D-5
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4 [FOEREN /fA/f"A/‘ 70! /

v FoRE_ WATER  SAMPLING.

Fram Page Np, M

o YT 2ASTS

Tailgere. meghng (Pop) at ©9:00 held at Apel .
Weakher & Suashine with feus clovdS ¢ hight winds

Brver Flow t 5l KPS at fotoo Ars.

/0/27/2?[&-, Zefe SimmonS (EAS : loghooK, 56fl'bb) /{XLSM J

Nevl Sullivan (EAS) |, Ron favlsen (ema) , George favisen (CIM)

e
CHPRC 2010 Date: J Z7
Trident Probe Conductivity Calibration Check
Standard Mfr. Lot # Expiration Date ] Porewater Probe Surface Prcbe
100.5 uS Control Co. __|CCB596 04/30/11 724 s
447 Oakton 205259 05/31/11 Let) 7 ¥ 57
Myron L Uitrameter Calibration Check: SN
Standard |Mfr Lot # Explration Date Actual Reading
[one 7 [Myron L Company  [1001397 EB 09/09/11 702
4 |atyron L Company  |2003077 JM 08/03/11 2.9
Cond. 100.5 Control Co, CC8596 04/30/11 775
447 Oakton 205259 05/31/11 g/ 2
*ORP s calibrated using results of pH cal. Check
YS| Dissolved Oxygen Meter Calibration Check: SN
Standard Imfr. Lot# - Expiration Date |Actual Reading
D.0. Zero JHanna 1427 N March of 2014 . />
L 7S jef27/20/0

1€ >
feo N Ovttall Substrate © Cobble
Woler depth ot Station: 4.7 F
12:19 Pw-ged o £ T&f/m\ ‘fvl)inj

with Zoom| Svrface river wedet
Cleaned /m‘nSeJ N\/rOn vt /-alang cell 3% with Sbf-&e, river wekeS

D-6

e S il fuutlf

05

/2/26/40rd
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i HUE-N-TO1 ( 5
S Pﬂ/zﬁ W/”ff/{ SAMA"LJ-A{O’ Propesd oo 1)‘/274/3/@;7)/

é'um‘:«'\no{
¢

. [chPRC 2010 s jof21/2e/0 Date: jp/27//p

e Porewatar&m&gﬁlmq : Fa

Statlon ID: SAF# |Staff Guage (m.m) |Sample Time Coordinates (deg.deg) NAD83
M{«&” A ]beforeﬂ@ after.g (5 [Start: 2 [ End: ~[3 [0 E-//9. f7/@o lNZ@QZ é’],ﬁ

Probe Tip § R Water quallty ruults 21/ ¢ i
Depth (Inches)|C j : ) > N B :

™12 la

i
12 L
j HE!S Sample No.(s) Volume (mL)
A NA

Surfacewater Readings K v~ Mycon '
LTRSS 6,5'. 77 oy Watdr juality results (after 3x water)s
Conductlvlty e 7
HuS/em) - Temp(C’)' ORP
. (349 [ 4.e00 T
*see CMA Insitu Record Lrom Trident at begmmng of sample)

}

Poce, k/afe([?vv) M ron :

Cond 2 77, 7

Temp  NA

: ORY 251
% Do 1'0%

| S 1303 ppm
[ATE EWTRY : 7S ///a}/.zc'la The Station described belew s Stakion ID TiooNIA
;I/ODA/IA’I Grrived at station ot 15:50 vaS‘\’{'a;\t, Cﬂb“&
- 155€ - 100 FUMPgJ/PWraeJ Teflon 'ful.;nj with qOMI Sorfice fiver
- Wake
T Statien i3 r'&Pe.rru‘ Yo as TIOONIA in CPA recordS for 10f21/2200,
- River Wakee degh ok Shakon ¢ 3.1 £+

5 0@

Zre S5l %Mé/% | /Z/; st

CONFInTA T 0
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D-8

®
o
®
®
@
— o
6 #RE-N - Tot | PY
i 70i2£ WATER . SAMPALING - t‘_1/27‘/_/__-z’_,b:f‘_7__5’ o ®
Ry ] °
CHPRC 2010 i_éﬁj”/ 2210 Dawﬂm ®
N IA ladfzel0 o Porewater Sempie feading S Zrdeal dog.deg) NADES
Station ID: _Z[BAF# ' Istaff Guage gn-m) ::r:\tphﬂm} o E T PL] c;‘a";g“;( % o
lbefore.p ¢, after; art /o to nag: : = Ty
m - Mwm ial from sample compos .
Depth (Inches)
(612" .
“ ; :
I, Tdi'b 3 VOW ‘[’)upllcate? Tied To: # Bottles/Notes: .
HEIS s;:;’?e No.(s) A/A' v A er/ .
®
iver Myron. ‘ )
D%%% | o
o
ful M .
ron |
Cond, i 548.8 Refecence Probe ! ®
Temp-  NA Temp 1. 805
wf .
oRP 218 Cord 150
ph 1,43 ®
Do 3.0 ®
st.3
108 25 ®
Decon in feld af 1bMS per SAT. ®
®
®
3% o ®
®
o
®
| oK o
é(h,i{i‘ii:s o 7 R LE o .
| S 21/ 201D
Gt Ser® Bl L ittt Woglner :
®
®
[
®
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HNE-N-721 / 7

EIER [orE WATER SAMPLING Proert o ‘-//2,76//2/6575"

Prom PPage o A/A

16)29 f20i0 Zelle Simmons (EAS) Tite Siem—es | New) Sullvan (EAS)
ﬂOn Fq,u/Sbv\ (CMA’) Gav;Jﬁ- Ku//.‘er\ (CMA‘)

5900 T&Igal’b fhe«e,hn CPOD) held ot /602/

Weokher © Overcast MM Showess

River Flow * 3G KCFS ot oB:e0

CHPRC 2010 Date: /0/2B/2.00)¢
Trident Probe Conductivity Callbration Check
 [standard Mir. Lot # Expiration Date Porewater Probe Surface Probe .
100.5 uS Control Co. CCB8596 04/30/111 99 [o2.
447 Oakton 205259 05/31/11 49 S7¥£
Myron L Uitrameter Calibration Check: SN
Standard ]Mfr. Lot # Expiration Date Actual Reading
pH* 7 TMyron L Company 1001397 EB 09/09/11 J.02-
! 4 Myron L Company  |2003077 JM 08/03/11 3.99
- lcond. 100.5 Control Co. £CB596 04/30/11 93,7
447 Oakton 205259 05/31/11 NA
*ORP is calibrated using results of pH cal. Check
YS| Dissolved Oxygen Meter Calibration Check: SN
Standard {m. Lot # Expiration Date Actual Reading
‘jp.o. Zero {Hanna 1427 S March of 2014 Jota- o, 12
i -1l ZS /0/28/2010
[ruicty  A/A | ] I [
) ¥ ad

=

SN

Z//&,§M

/. 2/15/4'#/&

D-9
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8 i pE == T01
vy FoRE WATER SAMIING e Y22 S TS
'I.xu:n Prase S, 0-1 T T T '—
CHPRC 2010 Z£S vj28/2010 Date: wzﬁlzg {0
: - : . ... - Porewater Sempts Roadfing § clent” -
{Station 1D: SAF# Staff Guage (m.m) ple Time Coordinatas (deg deg) NA083
44 py/ beforeg)  afler:, 7 IStart: f1:¢fp End: /290 S e~/ LLQL;&.JM
Probe Tip | R S Water quality results from s mploc nposite B
Dapth (inches}[Ca :
(6"12")
12"
HEIS Sampl ua.(;) — ~ Volume ‘(mL) Dl;pﬂcat;? Tied To: T# Botties/Notes:
NA A NA NA
Sobsta ad?a SUrfacmtor ReME 7‘,4ng Vi
Silkfsand [€
‘see CMA Insitu Recc;rd (frbm Tfi;ieﬁt af beginning ef sa

o zﬂ"ﬂ(—;

JlooBLHT_ Svbsteate : Cobble

Waker depth at Stationt 3.2 £t

ICHPRC 2010 _Date: la ‘28 .wm
B Farwapre R »
Station ID: SAF# Staff Guage (m.m) Sample Time (deg deg) NADBS

[before:s; 7 after: .7 StarL 13:90 End: 13.2.0 E. , 27 N Y. ool

yiresults from: safiple; compos

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

q "
Turbldity F
HEIS Sample No.(s) Volume (mL) Dupllcata? Tied To: # Bottles/Notes:

NA MA uA—

(nSlcm

see'CMA Insitu Record {from Trident at beginning of sample) - |

J;

w
0

e Seien 1B fftf Ly

D-10
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Jioo8cd1 CO;’I"{""\U&"/
PW Myron * Keferenwe frobe
cod 2984 Cond 150
orRp 27¢
po b.eo
T05 139,90
| iee / outtall Svbstrate ' Cobble
ilalPRC 2010 25 (ofZ Date: j0/28 fzmo
| R i 'Q,Pdhwmrw’-n%ﬂ ‘egj CMyrons: S
‘ |Station ID: SAF# Staff Guage (m.m) _{Sample Time Coordinates (deg MM
Moo Ovlall beforeg, {p afterg,(p |Start '3 5‘0 End: 4,/2/5/0 N
Probe Tip [t e cot
Depth (Inches)}Con
(6"-12")
I S
12 Turbiditys A/A
HEIS Sample No.{s) Volume {mL) Duplicate? Tled To:
AA KA A

%v; mirn \» 09

SGW-49368, REV. 0

Pk, Do //A/F’A/' 7?’ / 9

/az: MWHAETER SAMPLI/\/(r Progect No 4/274/2/@575

- Surlacewater Readings’ | =7 -
* Water quality results (after 3x purge’

(usli:'m) il Temp gc'r

A [ A | WA

; *see CMA Insutu Record (from Trident at beginning of samplg} /

TlooNIA %
 FreorkiAt 15 b Jbstrate i Cobble

2010 ?A/‘Zz/

Wades depth at Shtion 3.5 FF

| Cs

=

(>

RS

/e

FEIE T A

B 7 23 SM,A; /}a/;q;/,‘z.-,/» %& MW ‘ /6/&9/’&/4
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10 P g i/\/f— A~ 7a/' /

i fORE  WATER. SAMPLING Proect o 4/17;//2/4,5_—7)/

froti I"l:i&j—:l;:, at, - ) T
CHPRC 2010 ) . Date /o[zgz Z gg
l[ﬂﬂ[\"A’ R X :

Statlon 1D: sArE Staff Guage (m.m) lSImplo Time “Coordinates (deg.d NAD83
clopriitt g ISt S S 7S e ld: “ﬁL—M |
Probe Tip [ iamd toF quality results froin sample compo: e

Depth (Inches) QQnducﬁvlty
(6"12")  HsS
i oY
’ / Turbidity: T0D
HEIS Sample NB.(sL Volume (mL) Duplicate? Tled To: # Bottles/Notes:

NA ANA WA

3urfacmtar Rcadlngs

K ,.: R o8 & ‘3 5 E
see CMA Insitu Record (from Tndent at begmmng of sample

e

Vi

fiJ Myran : Roterence Frobe *
Cond 495~ Cond 150
Temp NA Temp 14.57P
ozf (4
p 7,33
po 3.1
705 3IH/%

Decon in freld at 15200 per SpZ.

Mived Lfsu.’no;{ Soluticn -',44' 17:30 hes. Mived 7n Lad /f/ (APM)
~22.0 L 1% LiguinoX
- UJIA DI water feom Ape | Lad | ISI//S’B
, - DI water a¥ 1.6 me\c)ohty\ -CM
For CMA de-Con vse
DL water Pronoh;{/gupf/wd' frem Apel lab /53
Man ufadaref Barnstead
Mode/! " E -pure

prnpur+~/ of /fpﬂu, frocess Enﬁmwnnﬂ waorc«—h?(j
Nk

U

Cg: S‘»j}v” _ /0/19/2010 %’MW oo

O N LAY

D-12
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SGW-49368, REV. 0

Rook No //A/F'M’ 70[ / 11

Prigect No ‘//27‘//2/0§7f

Lt meL "/VA

| Utfod] ze10 Zeke 5%1; (EAS) e SenoeS | fob Cieret (EASD,

Cheis Sm;rl\(aﬁﬁ) HarK S.Ser[cm*)
0400 Twii a,l'& meghing (Pov) held ot /4/&/ ,»5

Weather : wn&hm& ight breeze '
Fiver Flog: 56 KPS oviee o o
yar 0 7
CHPRC 2010 ’ Date: /=¥ —/&
; Trident Probe Conductivity Calibration Check
Standard Mfr. Lot # Expiration Date Porewater Probe Surface Probe
100.5 uS Control Co. _ |CC85%6 04/30/11 y/=24 /27
as7 Oakton 205259 05/31/11 €549 S SF -
’ Myron L Ultrameter II Calibration Check: SN 6227090
Standard Mir. Lot# Expiration Date Actual Reading
. foH* 7 Myron L Company 1001387 EB 09/09/11 7
4 Myron L Company 2003077 JM 08/03/11 7: 5
Cond. 100.5 Control Co. CC8596 04/30/111 7% ¢
447 Oakton 205259 05/31/11 447,/
i *ORP is calibrated using results of pH cal. Check
YSI Dissolved Oxygen Meter Calibration Check: SN 09F100411
Standard ler. Lot # Expiration Date Actual Reading
D.0. Zero |Hanna 1427 March of 2014 .3
, {i ga.',\{’ Col: Dee ‘nq_ HANNA Turbidimeter Calibration Check: SN 08202360
: Standard Mfr. 7 Lot # Expiration Date Actual Reading
Turbidity /00 Hannc 0z77 ©9/30{Z2C12- JEX-)

Start Time 2202  Conductiviyy 310
End Time 2415

] LAG

Let Mo, 043672

2A4-A QcC Stafion
Staff Guege * before 0.1 affer 0.7
L E8! 110 ~ (2435
[ ulpment BlanK

les Volume L

Sample Mo B279%71

ZO&SM,J

COySNEie ~pd

n)m/uu} %‘OWW

D-13
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H vt e ANE-H-Tol
i PRE WATER SANPIT s Y21 20657
(Lo e Mo, Q8 S &>75

Bc Nearshore | SubSHrute Medivm & locse Cobble

Wates dq;{-h ak Stanionv i, Q"

Telephone  Call 1o Brett Tiiler (E45) requurding Sesple Volume at /2752 Ars
Returned telephone call Lrom Brett Thler (EAS) at 13 :35 hrs 5
~Conversation  Beett relayed from Awra Radlo #E (CHec) Fhal we

oce + Collect 53spml = 000ml. &t a. minvmum .

i Coordinafes —_ .
: {Statlon ID: SAF# Staff Guage (m.m)  |Sample Time (deg.deg)NAD83 / I"fk/’ 7
! NST before:ey, Jaflerg SStart: End: ;¢f!5 3 E-19.(.807 NY@. & YYS
Probe Tip = : oot -
Depth (Inches)}:
(6"-12")
i
lo
! HEIS Sample No.(#)u ‘ Volume {mL) Dupli ~# Bonle;lﬁote;:
2.9 ~ Tooml NA ol _ILAG

a) Myron
b) Trident s

o Yst .
,d) Hanna Meter /J[(_/ § V\"//

Stmple Volume : ~Toom!  Bottle Size i LAG :
Decon in field at (9000 poc GAT.

S

TRYER RTURNTRY

Zte Gocmr U fopbef Whstoora

D-14
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o v HIME<N 7ot 1
i TeRE WATER SAMPLING Protect o c//Zﬂ//Z/o_ﬁf

13

[ [:v»;xx e ‘-«.»’,W,-2_
2A-A ¢ Stetion Stect Hime 15198 Can‘/wc~/7'w"f7/ 308 De.con
~G 28 L asked Koy Plinfle it (c#ire) for Costody SealS
16:30 - [6:33 Religuised Sample 3" Lgupment blank
Sample. Ne, B298B96" (Bt Nearshoce 1)
FBl Semple. No, B299p®7

“’/@:’36’ 45'/(6)«/ ﬂzy Plonkett for custedy Seals osain (for the
2Anad +ime v

Response ' We will put them on +he bottles.., it Shoulh} be an
r$sve ... we aill be openina 7%& bottleS Fhes 3/er1/'nj
anyuwasg s . we will get yov custody Seals and p/ay by
B S e ey cal loted on botHeS
er Un cust. SR AL~ on (4
/‘MMCJ'?ZEB aﬂt"/tufry 3?!,-'&;’[(, /)ﬁ.ﬂ/o{’;ﬁ ;f

Koy Plnkett prosided custedy seals 40 EAS ot < 17700

o AE

7 Lee Sars o4/ 2010 m MW /Z/ZE/ZJ‘//

SRARE LI AR R RV

o
StfF Guoge  betore 0.05 affer 0.65  Eal Time IS4 i co/[5AD)
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14 ok e HNE-NM=Tot [
N FPRE  WATER SAMPLING Profert e, ‘//27‘//2,/65’75'

From Page Na. A/A. e
II/UJ/ZC'IO ;&KE SH"\MG’;\) ([AS) Z(@S‘W”/S K#L C‘-’f@f’ [EAQ

56 KCFS at

Chris Smith (CM,() MacK Biser (CMA)
lo:oo Tai fga,i’e, mwhn (fod) held at n{/k’/
Wewkhes 51-9111‘ ava"casf /C/audy

River Flow :

08:00 hrS

oloo | 152 KfS
. @200 | /57 ECFS
03 00| [0l KCFS
o#:00| B3 KcFS
0500 \ 42 pCFS
ow:00 | 55 KcFS
01:00 150 HCfS
CHPRC 2010 Date: //{o5/ 200
Trident Probe Conductivity Calibration Check
|standard |mar. Lot # Expiration Date Porewater Probe Surface Probe
100.5 uS Control Co. CC8596 04/30/11 07 74
447 Oakton 205259 05/3111 Q<7 &5/
Myron L Ultrameter Il Calibration Check: SN 6227090
Standard IMfr. Lot # Expiration Date Actual Reading
He 7 [Myron L Company  |1001397 EB 09/09/11 &6.59
4 Myron L Company 2003077 JM 08/03/11 77
Cond. 100.5 Control Co. CC8596 0413011 27.27
447 Oakton 205259 05/31111 gy F 7

*ORP is cafibrated using results of pH cal. Check

YS| Dissolved Oxygen Meter Calibration Check: SN 09F100411

Stakf

COOVNUEIVEN G

1300 Deton per SAT
ZA-A dC Station

Guege befoce : Q.67

Cov\Jvd—w.#y 306, 1

W/

staff Guege Sfbert 0i67

210

D-16

Zi////erﬁwa %{MW

Standard | Lot # [Expiration Date Actual Reading
D.O. Zero |Hanna 1427 |March of 2014 oYy
4 0279 (092012
< 0:10 IMVMA’ HANNA Tubidimeter Calibration Check: SN 08292360 &' ° / Ty 005
Ustandard M. 4% szt Pot# 5227 . mitation Date L]Actual Reading
Turbidity ) DA Y oo ,Aﬁz,,fn.,- W 9 /30 /2 0O
174

Start time 13535 £ad tine: [3i40

//W/d. -

-
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Mook 2 FAIF - /\/‘ Tol / 15

i PoRE WATER SAMPLING

Mrogect N ‘//2- 74/2 /05‘75”’

!unnl e N

-gzé—%-‘;/’ﬁ 24-A Svbstrate ! 5//+/5M\¢{

Wedter 4{ th a¥ Station ' 1.9 £

Steve Lmue (cHPRS) present on Shore af Station 2A-A. 134D hes

Stewe Lowe feok //wfvs of the apc.rwhun from Shore

WJosjzoi0

|
‘Lm:.r_dcg . dgoth iz L9 £ T COMPOSITE Porewater Sarple: 7 il | b s Wi :
i C dinate < '06
Elswﬂon iD: Staff Guage (m.m) SampleTme (dego.?ireg;::\;sa /{C(.urn. Y{ke;l H
N\ 24-4 beforewﬂer. SR N 3757212
i] ProbeTip [ S
+ | Depth {Inches) }.:
! (6"-12") :
12" 856 T ,
G| Temp (€
57 1 3
HEIS Sample No.(s) Volume (mL) Duplicate? Tied To: # Bottles/Notes:
B29963 A~ oo mUL AMA of //the |
L o FINAL Porewatar Readings- Rl o
R R B Waurqmlltymulumw)zs /I[as’/Zalar,.:;.
onductvity G » zs itlos{zo10 - I ES itfosTzole: [ o
(uSicm) Temp (C°)° ORFY @& pH\ A bos
‘ {“I 303,9 14,86 BIERE | 7.59 B.21
¢ a) Myron
by Trclont ’furb:dﬁ)/ O 6{
c) YSi
d) Hanna Meter / % W/J
Samf,e, Vo’ume_ v 600 m |
Botte Size i /L Amber Glass (A6)
Decon in field per SAT 1608 frs
T

SR et g RTINS ‘ - |H

Tk See e Sl

CONFIDENTI A

Yk nd
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16 ol e fIME A~ Tor /
N PoRE WMTER SAMPLING Prose Mo ?/2-7‘//,?/475"'75/
From Page Mo A/A - -
N /07/ 2010 Zelle. Sipmmpns (Els) Zeke. 59'—..:--”')' 3 /‘ét'/ Sullivan (f/“-) ”
Chris Smith (CMA) |, Mark Biser(CmA) ‘
0%:30 Tall;{?a-i'o megting (fov heid ot Ape! ‘
Weather i Mostly CIC’UJY With ShowserS /o AN, [ ostly soany otk
fiver Flow: 38 KCFS at 0100 hes Sight breste LM
Time HCFS
ooy 130
0206 92
o300 11
0400 %9
oso0 | 36
oo 3¢
o700 38
CHPRC 2010 Date: ;//p7/201%
Trident Probe Conductivity Calibration Check
Standard Mfr. Lot # Expiration Date Porewater Probe Surface Probe
100.5 uS Control Co. _ [CC8596 04/30/11 106G ] OO
447 Oakton 205259 05/31/11 H50 450
Myron L Ultrameter |l Calibration Check: SN 6227090
Standard 3 Lot# Expiration Date Actual Reading
o 7 ~|Myron L Company 11001397 EB 09/09/11 6.98
4 Myron L Company  |2003077 JM 08/03/11 3.3
Cond. 100.5 Control Co. CC8596 04/30/11 97 76
447 Oakton 205259 05/31/11 Y96, 5
*ORP is calibrated using resuits of pH cal. Check
YSI Dissolved Oxygen Meter Calibration Check: SN 09F100411
Standard Mfr. Lot # IExpiration Date Actual Reading
D.0. Zero Hanna 1427 [March of 2014 o, 1Y
HANNA Turbidimeter Calibration Check: SN 08292350
Standard Mfr. Lot # » _|Expiration Date Actual Reading
Turbidity(NTU) |<0.10 Hanna 0279 /" |oeon2 O 5
Turbidity(NTU) {15 Hanna 0286 — 7 10/31/12 5.0
i [Turbidity(NTU) {100 Hanna 0277 N4 09/30/12 [ O
Turbidity(NTU) |750 Hanna 0285 1" 10/31/12 7 RO L2
f0:30 Pecon por SAT
2A-A QC Stafien  Stuct +img) 11'00 End timg © II:07T
ShFf guage ' before 0,20 wfter 0,20 VER{ Low WATER
Condvctivity : 300 | S RN |
SO bt R 1ivis / [EEELE IO I FUNNIE B F IO TR R TN R SERE
it ) ‘g7 Zo(0
D v NN bt Yoo

CONEINEN AL

D-18

KR it e, 1L TR
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Bowd S NE= N~ 70! /
Project No 4/27’1%‘2](; 5’7{

i [PRE WATER SAMPLING

17

Prasn Pooe o I

Bc Nearsher, 2 (5C/\/SZ) Svbsteate’ Medim Cobble

Wode r de.fH\ ak Sttion ¢ [, FF

INITIAL Porewater Readlirigs

L Date: f|fo7 /2010

i, Water quality resu

SurfacewaterReadings -
5 Water quality resuits (z

i 2 T COMPOSITE Poréwater Sample’ | s e G e e T
; Lo Coordinates
. {Station ID: SAF# S\éﬁétﬁge (mb.‘:) Sampl (deg.deg)NAD83 460/4“//’9[‘*
| BeAlS 2 : : /
! Probe Tip
i | Depth (inches) |
(Ca Py I

Q incheS
Turbldiy™ © 0 M) | i SR
E HEIS Sample No.(s) Volume (mL) Duplicate? Tied To: # Bottles/Notes:
'[B29297 A/ @O0 m L NA ot /1446

' a) Myron . -~
. b) Trident N
C ) YSsl -

d) Hanna Meter w&

|
L 13430 Decen per SATL

Stmple.  Volume 1+ - Goom!

Bottle. . | L 4G

15738 Cell phony call with ﬁuy Plonket+ + Status Updlate

D-19

Ng-)

Qf@ Sk /l/ 0«7/20(‘3 /%////1 V774 A%m/// 7y,
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18 Dok Mo //A/F’A/f 7ol /

(i /UA’( WATER . SAMPLING

v xo YR 206575

From Page No, [7

TwoBCHA Svbstrate + Medivem [Small  cobble
Wokor dephh of Station * 109 PF

INITIAL Porewater Read|i

Dats: i{fo7/ 2010

'remp(c:)"

2,00 AT

COMPOSITE Porewater Sample=: © =\ Jtif it i o
Coordinates _fccuracy /iéf.

Statlon ID: SAF# Staff Guage (m.m) Sample Time

. {deg.deg)NADB3

£11.04548718__INiois

rooBc 4 A |1l = 0l _|beforep,ap aflerp, 20 [Start: /S:4p Endj, iS5y
Probe Tip i

Depth (Inches)
{6"-12")
12 incheS ‘ '
55¢ g0 112,
Turhdity‘ ]/,a Va1 k| B B - o
HEIS Sample No.(s) Volume {mL) i Duplicate? Tied To: # Bottles/Notes:
$29%%9 A00 ML MA ol /1LAG

: FINAL Porowator Roadlngs AU

oo

¢ YsI oo V'\,.,./

d) Hanna Meter

700 Decon per SAT
Sample Volume : ~ @00 ml
Bottle 7 1 LAG
11203 Cel phaows call wih foy Pluaiel f\o’(\sf\lmg E1A Foc
_CoC e \:\vmsh.mn‘\’,

\l\\“ 14 H\H"

LonSs oo linf

1(!\.0!!\!‘\1!\!

D-20

(pélém)!i‘il*. Temp(C')\a; a0
| 3loed | 2T g1
Turbldlty 1 O ATU § '
a) Myron S
b} Trident o

Sﬂmf\e/ o ;vk

* v)H 'sHN YT

. Yy

SbaePa caiebiins i i i




/wef WATEE SAMPLING-
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SGW-49368, REV. 0

i HAF- -NM-1/
Wzrf//z/bs‘l:’

I!/aﬁ/ilw Zelle. Simmons (HS)Z/@SWA Nersl Sullivan (/:45)

C]ﬂ('\j Sm;'H‘\ (CMA)

MarK Biser(c M)

07230 Tatlgnte meeting (W) held at Apel.
Weather * SEnshine. u)"/‘l

River Flew : 3% KCFS ot o4+
\ KCFS

5 el

0100,

19

Time

0100 9¢

o200 79

o300 133

o400 | 149

osSed ‘/0

oboo | 7%

otoo | 39

o740 M;Xea/ iquineX Selupen as a’ak_ru‘u/an /’ NMo. 1D 070
1his  Joghook ( NF-N-701 1), For CMA a’e,-z;om vse , DL wales
e !’L(p Megohm- cum.

Date: f//pB /200

i |cHPRC 2010
, Trident Probe Conductivity Calibration Check
: {Standard Mfr. Lot # Expiration Date Porewater Probe Surface Probe
i Control Co._|CCB596 04/30/11 g9 g4
| faa7 Oakton 205259 05/31/11 45y 4 I &
I
H
Myron L Ultrameter II Calibration Check: SN 6227090
Standard ]Mfr Lot # Expiration Date Actual Reading
| 7 [Myron L Company  |1001397 EB 05/09/11 &.43
4 Myron L Company ___|2003077 UM 08/03/11 3.93
" Tcond. 100.5 Control Co. CCas96 04130111 73,7
447 Oakton 205259 05/31/11 YY¢.3
*ORP is callbrated using results of pH cal. Check
YSI Dissalved Oxygen Meter Caiibration Check: SN 08F 100411
Standard Mfr. Lot # IExplratlon Date Actual Reading
D.O. Zero Hanna 1427 {March of 2014 o,/7
HANNA Turbidimeter Calibration Check: SN 08292360
Standard Mfr. Lot# Expiration Date Actual Reading
Turbidity(NTU) [< 0.10 Hanna 0279 09/30/12 LO85
! [Turbidity(NTU) |15 Hanna 0286 10/31/12 /5
Turbidity(NTU) [100 Hanna 0277 09/30/12 /00
Turbidity(NTU) |750 Hanna 0285 10/31/12 750

L.S 11109[7:_30

z/i’/"' S‘u..---r* 5

S

D-21
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20 el . HNF- /2/‘70/ /
w1 PoRE WATER SANPLING 4/27'//2/&5 75~

oot |

loioo Decon per SAL:

2Ah-A Oc Stehon Stct tmgTeize end fime v /oLS
SfuJ—’F guage. before 0.3 oaffer 0.3

Codvihviry » 305

T1e0BCT 10 Substrate Mcc//S'mal/ Cobble
Weder o(egl'l\ o Station ¢ 2.7 FF.
INITIAL Porewater Readin 5 Dato: ///oﬁ/zolo

7.7, Water quality results (after piirge

‘T‘;.ﬁ,‘;(&,a' R

B Ll ~COMPOSITE Porewater Sample. - C MA Trimble.:"

? Coordinates z,o‘/ +‘f’
i|Station ID: SAF# Staff Guage (m.m) Sample Time {deg.deg)NAD83 aacomg/

R TIo|Fll-o 1 [Peorp3 aters,3 [Srjisp@ End: [2 (2 [E119,6433046( _INYpg3ssss

Probe Tlp [ T R e e e A

Depth (Inches) /-~ T e

(6"-12") -
"
I T
fom e
65¢ {32794 13.%3] 9. 7z
Turbldity” 23,0 s , ‘ ; : ’

HEIS Sample No.(s) Volume (mL) Duplicate? Tied To: # Bottles/Notes:
| BZI%92 ~ 000 L LA o/ [ /L AG
i . FINAL Porewater Roadlng:

n Temp(C)" . :v ORP‘ G
4 : 13 bZ’T 30!
i a) Myron
E b) Trident \//
i oy vsi

: d) Hanna Meter («QJ%

| R e

¢ e -

x\{ WHENESSED X !‘i'H V14

MSMvS sl %@M@% Wottow

D-22
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SAMPLI NG

ek M

HNF-A-TO1 / 21

st o Y2 Y 20057

i Proan fage Mo 20

j22f0 Decon in field per SAIL

Tieogely| Substeate SV If/SQuJ
weter c\&?H\ o staton 113:3 +
INITIAL Porewater Readings’: Date:. /[0 8/2010
’ Tenip'(:c")' ' oRe® e .
..4/ \/A/ega»l'ua"

Turbldity” ‘/a,

- SuirfacewaterReadings;

ickent 13 8‘/f

Watet quality results (after purge watar)

Conductivity | . ¥5 MIe%]1o-
uSIcm)' Z Tomp (c‘)\n, :
IS0.8 0 11l
T“'T"'F"Wﬂ'ﬂz bﬂ: R
T GOMPOSITE Porewator SRmpIS. .« - 0w oiner i a e R
Coordinates [, 7¢(9 +1

Station I1D: SAF#

Staff Guage (m.m)

(deg.deg)NADB3 ALCCUraC 7

le Time

Startrﬁ < End: j5 . ,g

E-I19.6533¢C0 !

[Nt r3725722

Probe Tip
Depth (Inches)}. :

before:g, 2 afterp, ;

;&@ _Scwuf

'n H

D-23

(6"-12"} S e
12 incheS fconducmt T —1
ng F(uSIcrn)‘ 2 Iempics o 4 Ca L
[ 295.3 | 3, S8% =25 (Peqokive) I 7, @.3¢
! Turbidity™ 00,0 MV R : R
f HEIS Sample No.(s) Volume (mL) Dupllcate? Tied To: # Bottles/Notes:
| BZ29824 v57S ml MA ([ AG
i FINAL Porewater Readlngs
U . Watorqualltymum i
onduclivity: ) EERRES - B
(uSlcm) Temp (C°)° : ORPY: i B o Xo A
7,7 130X | —@3> g,g@gm) &
| Turbidity” = 2,20 ‘AT o : i
! "a) Myron d)
| b) Trident ’
; c) YS! o8
i d) Hanna Meter "
15:30 Decen per SAL
P Zs- m /Zoz D

l‘|.\x

A0 S il

Y/28/000
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22 . HwE-m-T01 |
i /’orcE WATER SpnPLING z//zw/,z/a,s'ys
wal
ZA—A . Stution Start Time t TISIYO  End Time t VISTYST
Stafl- gua,ge_ before 05 ofrer- 0.5
| Conductivihyt 305 : Cor»F\rmm g
1630 Coll fkw, col 4o Awna. Radioff 5 \{e,ﬁxdmﬁ/smf\& Je\.w

7ot Dot \\I", fe¥jae MW betbrs

D-24
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ok HNE=41- 701/ 23
wn PoRE WATER SAMPLING e 412 14/2065TS”

Erom Faze Mo g /'_//aq/zmo
ZeKe Simmons (EA‘)Z{&,SL«.—:—“MJ ; //6:/ Svilvan /[/95) )

Cheis Smih (M), MarK Biser (CmA) . Il foq] 2010
08:00 Tallpate meeting (Po0) held at Apel.

Weather & Mostly Sunay / Partial-Fews clovelS in the A:Ms hes
Aiver Flow s 57 KeFS ot o1:00 hrs.

Time Kcrs
oled loY Weathes i DM hes - Overcast, Er'ecaZy ~>decreasing
o200 95 4’6mp&ra.+ur& g’ fein,
o300 | BZ _
o4 oo o9
L osva | ©S g
| owpo | S ) /
o100 | 57 S

4 e

CHPRC 2010 Date: {1/p9/20t0]| |
Trident Probe Conductivity Calibration Check
Standard Mfr. Lot # Expiration Date |Porewater Probe [Surface Probe
; 100.5 uS Control Co. |CC8536 04/30/111 95 96 !
: 447 Oakton 205259 05/31/11 496 458 i
; ;
Myron L Gltrameter Il Calibration Check: SN 6227090
i Standard Mfr. Lot # Expiration Date Actual Reading
! pH* 7 Myron L Company |1001397 EB |09/09/11 &7
4 Myron L Company |2003077 M |08/03/11 3.78
! Cond. 100.5 Control Co. CC8596 04/30/11 93,03
! 447 Oakton 205259 05/31/11 Y43, 5

*ORP is calibrated using resuits of pH cal. Check

YSI Dissolved Oxygen Meter Calibration Check: SN 09F100411
Standard Mfr. Lot # Expiration Date Actual Reading
' D.O. Zero |Hanna 1427 March of 2014 o l7

HANNA Turbidimeter Calibration Check: SN 08292360

Standard M. Lot # Expiration Date Actual Reading
Turbidity(NTU) |< 0.10 Hanna 0279 09/30/12 0105
Turbidity(NTU) |15 Hanna 0286 10/31112 TES
Turbidity(NTU) 100 Hanna 0277 09/30/12 100
Turbidity(NTU) | 750 Hanna 0285 10/31/12 750

DI Water from Apel Lab 151/153

; Property of Mifr. Model megohm-cm

Applied Process Engineering Laboratory Bamstead E-pure /7.5

| Decan_in field pec SAL af dopQ hes -4
ESTRNCTRT BAll GHAERSED & U NDERSTOOD BY Gy

Jle S W fp it fonfos

P

D-25
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24 i HMF-N-T01/
Y ?nxg WATER SAMPLING gt t//m//z/om‘
i vaze e 23 zs ,1/07 2000 Zs ///ﬂ;/.u/c)

24-A QG Station Stark Hime ! +AS5 (055 End fiing « 18+ 1100
Stakf ¢ guage 0,75 before : 07 alter: 075
prd‘/c:h\/ A 329.% .~ 330

TtoeBClTS Svbstrate © Silt
Water depth ot Station : 6.5 £t

INITIAL Porewater Readings - . .= Datet. il/oq/2olo

Ms/mn e . o Watorquamy rnumgaﬂ;orpu

] onduchivi : T o L IR B RO e
Cond. ‘(uSIcm) Temp (C*)° . . ORP‘ e Ay DS e
23s.1 4,122 ; 2}@‘{ B R G Al

T“"’"’“Y 50,0 MY

SurfacowaterRaadlngs
lwseme 0 frempen

130, [1Z-72l -~ | 28] -~

Turb!dlty?wlj SE R

i

T COMPOSITE Porewater Sample - (CMA" Trimb i "= -
Coordinates Acovric,
Station ID: SAF# Staff Guage (m.m) Sample Time {deg.deg)NADB3 s 05#

0n8cI TS (FI-0l  Peroisatenn TS St Zigo € 320 e lings34978T IN#.g317600

Probe Ti e S '
Depth (Inchpes)' : TDSI"",: L‘ p
@12 o o :
. 'Water qualit[ results (Compos
|2 incheS |Commemi T ,
@Sicm)t -~ {Temp(C™)® - ‘onp- S GRS oo
BSG [ 3ps.1 [ 149.2z=L | 289 ‘ _7.23 6,07_
Turb!dity‘ Iqo MTU - o - -
HEIS Sample No.(s) Volume {mL) Duplicate? Tied To: # Bottles/Notes:
R2998S LV Goo L ANA ol [ JiAG |
FINAL Porewater Readings
Water quality results:i 7
2 [Temp ()P ORPY: " ‘ Sy b
BYre | 242 - | 1,29
5,0 NTVY ' o
a) Myron
b) Trident

o) Ysl
; d) Hanna Meter A/Y 0/47 (/.»/‘/
7 . 15

apS I bl

D-26
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oo e HNE-A-T0l 1 25
i PoRE  WATER  SAMPLTNE ot v YT 206575

1390 Decon in Fiold pec SAL. | Plonkert (chee) fequacding Sample,/
7aveles (eliagpishment Five.

Ti006e 2l Substrate t Med [Licge. Cobble

Watee depth af Station s j1.¢ Ff

Myron p———
e NuSlem) i [Temp (Co)R T

2003 | 220 113.230 | 285

; S Tubidiy™ 90,0 A/TU | o

et SurfacewaterReadings ' o i i san W
L15" Water quiality results (after purge wate

~._COMPOSITE Porewater Samipls .. CMA. Trismble .

Station D SAF# Staff Guage (m.m) Sample Time (deg.deg)NADB3

JloeBL Z Stat ) Cipp End: (7:5¢  [E-119.0 9727933 [N
Probe Tip LT : N " " — e —
Depth (Inches) |-~ i 2o on o]
(6"-12")
Slem)® ORP*
§Sor 2936 112,971 | 2B
Turbldity” 75 o0 A/T() , T i
HEIS Sample No.(s) Volume (mL) Duplicate? Tied To: # Bottles/Notes:
8292383 S0 ml NA ot /1A
. . : “~ FINAL Porewatar Readings. B SR
I ) S g Water quality results o
onauct e SR e T A T e T R PR TN R
I(uSIcm)', o fremp () s JORPY L e e g i Do
|~g;5,a_.._ 1298 1 728 = 1l0.33 _
Turbidity” 3,0 NT ()~ ;8 ' ‘ ‘ v

a} Myron

‘ v
 b) Trident /:///

; c) YSI "

) Hanna Meter (/[ ,6, 5 v

1910 Decon per SAT,
(15091 coll phone catl with Tim Hogan (erore): Status vpdate !
119150 Cl| phone. cal) with T fogantequanting Semgle feh’.ﬂg!i&kmenf’ o e
MEEL L e std MR iy O b s M) By

Jete Sers tiloifz0t0. luambedtf ~ riw

CONTTT TN

D-27
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e . PPRE WATER SAMPLING .

From Page No. A/A—

oot . HNF A -100 ]
et Y214/ 26575

~ (cMA)

fiof 2010 Zefle, Simmons (EA3) Zobe Summ—eS, Neil Sulliven (E4SD,
Cheis. Smith (cMA) | MarK Bise
08:00 7zilkote. meetisg (FoD) held at Apel .,

Weatheo  Sanshine / packial clovds with Slight breeze

ﬁll\/&(' F‘OW L

Time | ACFS

oloo | 9!

o200 | WA

o300 o

o400 | 199 _

0500 | 51
| otovo 58 S
i oToo| 59 / o

[ s

i CHPRC 2010 ¢ ]/Vg/‘/ . Date: 4/ //p[20{0
; . 7 Trident Probe Conductivity Calibration Check
j fStandard Mfr. Lot # Expiration Date [Pt Probe |Surface Probe
i 100.5 uS Control Co. |CC8556 04/30/11 75 77
| 447 Oakton __ |205259 05/31/11 757 J50
|

Myron L Ultrameter 1} Calibration Check: SN 6227090

Standard [Mfr Lot # Expiration Date Actual Reading
H* 7 ]il!yron L Company |1001397 EB 09/09/11 7:25
4 Myron L Company |2003077 JM___ Josioari1 o of
cond. 100.5 Control Co. ©GCa596 04/30/11 257
I 447 Oakton |205259 0531111 499, 2

*ORP is calibrated using results of pH cat. Check

Meter Calibration Check: SN 09F 100411

YSi Dissolved Oxyg
Standard  [Mir. Lot # Expiration Date  |Actual Reading
D.0. Zero |Hanna 1427 Marchof2014 | 0./ 7

HANNA Turbidimeter Calibration Check: SN 08292360

CONFIDENTIN

Lit
iifr0 /2010

T I ) I
Ly Se—ss

D-28

st todsff

Standard Mfr. Lot# Expiration Date Actual Reading
Turbidity(NTU) |< 0.10 Hanna 0279 09/30/12 ©, 05
Turbidity(NTU) |15 Hanna 0286 10/31112 /5
Turbidity(NTU) {100 Hanna 0277 09/30/12 720
Turbidity(NTU) | 750 Hanna 0285 10/31/12 p2-l=d
I Di Water from Apel Lab 151/153
Eropevty of _M - IModel megohm-cm
[Apptied Process Enginesring Laboratory |Bamstead lE-pure 17:6
d
W pid o
1o 2o —
ST oy T T R e o U sers Taon ey

21
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Bk S H/\/F’/\/"70i l 27

| PoRE . WATER  SMILING e L padat 4127¢/z/(as’75
| T&lephor\b Cell to Awna (cipre) ot 0729. Conversation r‘cjatz/t'nﬁ
St B0 No/LaATYoN of JivoBcH].

/z I\'l ]

- Stution
A4 Start Hime ' (0125 Cad +ime: (p130
Staff quage  helore 0,80 after 0,30

Candudiw'f, v o4y

TwopBe T Substrate ' Send -
Weter depth o Station s 2.9 41

12720 KO‘/ Plyalett (Cﬁpﬁé) called fo fapa,‘m vS that he dees have
peesonell (NLO'S /Sample e available. vkl v Bizo PM/,ZD:;a,

Zs

Primacy Semple. Collection vessel foc SPIT Sasple doklen foollected ot
TI00BCHT % 100 ~2:5; 2.5 Gallon LDPE Cubitainer
BoTTLE TYPE - Plastie
QA LeveLr - ol
LoT ND i 03855k
MMWUFACTURER ¢ EF Scieatific ProdvetS LLC
200 B3, Toanell BI.
Miami , 0K 74354
Smphv colkcted in cobitainer desceibed above o be SPLIT into OZ
[ L Amber GlasS bptries (1LAGY. i LA desuribed belows.
1z-0lA: [ Liter Amber MNarrouy Movth Boston Reund
BoTTLE TYPE i Glass
QA LEVEL “ ol
Lel o 3671 ‘
MANUFACTURER ¢ Same aS above (EP Scrent'frc fredpts LLc)
4
e, ‘
28

e DS e flited Bt

D-29
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Heee . IDORE

WATER  SAM{LI NG Progt

SGW-49368, REV. 0

. HN M0 A
. 4 (216575

Frum Page \0.27

lifip 2010

=:: COMPOSITE Porewater Sample "=~ 5200

: [Station ID: SAF# Staff Guage (m.m)

~Coordinates GCculacH 2,7 Ft|
(deg.degINADS3

Sample Time

[SivoBedt [Fil-pll Ioefore;

Start: (3 'p2. End: [(7413 E-119.¢3597471 ]N%,évpﬂsﬂsf

Probe Tip |
Depth (Inches)|:
(5"_1 2«) :

J2 inc heS

BStr  fsemr
Turbidity® T
HEIS S e No.{s) Volume (mlL.) Dupli ? Tied To! # Bottles/Notes:
[ B24894 ~ Booml PLLT ol [JLAG
B29%9S [oooml [ ] L SPLELT _loiAe
- 'FINAL Porewater Readings ;: /o vy fi T

a) Myron

b) Trident

c) YSI

d) Hanna Meter

TRGCE
INITIAL PW Readings

mL | Cond. (0S[cm) T&m,}

o 1% 12,%f0
30 100 15170
@o 200 13,719
a0 322 213

120 335 14.379
ls’o_ 345 1, %lp

e

ZASM oS

e S B3

”//?/20(0 é SRR

o

At station JV00BCHT.

2

i fkolas

D-30




SGW-49368, REV. 0

vt o HNE-N=T0l | 29

ny Poni awm SAMPLIM& T et e L{[27-‘//le‘75’7f

o 1%
Il( 7 C&ll th(, call pith (Fn:-u) Ao K[Jlo!jf (Cf/f’lfd) _Zn%rma/ Awna
that the Sample collection staet fime at StationIp TiooBeHT (Sample,
Vo' 82‘7344 6527975') wes 13:02 , Coilechion Start +me into

Ct.'biﬁlm@( -’—of Spl{’ 54,«,9]@, 3i02.
Decon per SAT at lo+3%0

JA-4 G Station  Start time iS5 End Fime /b S0
Londvetivit 7 » 305 )

44 Cell phone call +o Roy Plunkett (2;#{’;16) regarz(mj Sample
fdln‘b\skmen‘\’

17899 Cell f’%‘*‘ cadl with Awna ﬂa.a’/ag‘ _Lng)fmecl Awree +hat Sa.m/ﬂw_‘g
at Jiooke~T is Complete

” 40 ﬁélwémsheJ Soamples & Cad/ffo\\/oluj 1o A/CO"/ﬁ'am,olg fntale
Mﬂnell aﬁoompo.n.m by Zoy {luntexy.

"“I‘/A"_

:Zd& Sets  ifetzee %MMW - Lo

f(lllﬂ Vet
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30 Bk N HNF'/\//’(()l )
it /’QRE N U\/A"'EK SAMCLT NG Prosect Nee L{Iz’l“{/z;(,f;{

From Page No. ﬂ//{f
fizfzore  ZeKe Simmons [5(5) ZA S psS :

i0:00 Cedl phone cell /" Talgate. Megt ”(POD) with Bt Tiller E4S)
Discussed /wur'y SQ-Fe.+y ChecK in with Brett via cell phore.
Wewkhe 0 Sunshine . o

K"'/bc/ F/ﬂuj ,

Wyron L Ultrameter Il Calibration Check: SN 8227000  j/ // 2./22/0

Time ALFS Standard __[Mfr. Lot # Expiration Date | Actual Reading
pH* 7 |Myron L Company [1001397 EB - [o9/08/11 Z.0Z
4 Myron L Company [2003077 JM__ |08/03/11 3.98
Cond. 100.5 Control Co. ©C8598 04/30/11 7.4/
447 Oakton 205258 05/31/11 4¥s5.0
*ORP s calibrated using results of pH cal. Check S V:/»-/ ;,.A[f

24-4 (GC Stebion)

bondyctivity Time Cowld not read StSF ugge wn'th
303 1848 ﬂaj Aight [ﬁqf/\l{g/ﬂjg "
307 17495 ]
305 20:1S”
o | zS
300 | 22:1S
2o 123uS

Furned =600 nl betweenr eoch
Conduvehivity f‘admj

Cetl phone hourl, S«.ﬁe{'/ check in with Brett Tifler
( V' INTICATES CoMPLETED
/1730
j 18:30
19:30
/ 20130
/2130
S 2230
v237:30

Decon in tield per SAT at 23:20 hrs.

TR YRIT
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»»_f’_oﬁk’ (W/f‘r?g _;/mm:m

i

i Froi Paee Mo

Personddl

Time
oleo

42010 Fete
Cheis Smith (crd),

Sisnnans (FAS) Zete S, Reb Cocet (E45),

Mark Bises (cma)
{ J above. fo be on EAS vessel 2

meation

KeFs
bl
59
8/
19
3%
3%
3%

&

e 4

SR 4'[2“7‘{/21@5"7Y

Hoil Sullivon (£45)  Adam Tredmore (645) 4o be on EA5 vessel 1 (pibt Boat)

oBi30 722-/5«.7‘& Mwﬁhg (Pop) held at /4’43,/} DiSeusSion o.f' h(,,a/ A@U
rodie Commonication behween EAS vessel 4 £ FAS vessel Z
weather i Sunshine ‘

fiver Flow -

Date: f/—~/4 /2

CHPRC 2010, {JA/ .
71/ Trident Probe Conductivity Calibration Check
Standard  |Mfr. Lot # Expiration Date |Porewater Probe |Surface Probe
100.5 uS Control Co._|CC8536 04730111 /6 /of
447 Oakton 205259 05/31/11 M52 452
Myron L Ultrameter 1l Calibration Check: SN 6227090 I
Standard Mfr. Lot # Expiration Date Actual Reading
pH* 7 Myron L Company 1001397 EB 09/09/11 b d6
4 Myron L Company [2003077 JM___{08/03/11 3. 76 ,
Cond. 100.5 Caontrol Co. CC85%6 04/30/11 q 7,2 7 :
447 Oakton 205259 05/31/14 HH S, & !
*ORP is calibrated using results of pH cal. Check i
YS! Dissolved Oxygen Meter Calibration Check: SN 09F100411 !
Standard Mfr. Lot # Expiration Date Actual Reading
D.O. Zero Hanna 1427 March of 2014 .08 :
HANNA Turbidimetsr Calibration Check: SN 08292360 ;
Standard Mifr. Lot # Expiration Date __JActual Reading :
Turbidity(NTU) J< 0.10 Hanna 0279 09/30/12 005
Turbidity(NTU) |15 Hanna 0286 10/31/42 15.:0
Turbidity(NTU) {100 Hanna 0277 09/30/12 /10900, &
[Turbidity(NTU) {750 Hanna 0285 10/31/42 755D
I DI Water from Apel Lab 151/153
l;aerty of [Mfr Model megohm-cm
JApplied Process Engineering Laboratory |Bamstead E-pure ]7:5
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32 et o HWE-N-Tol {
faﬂf WATER SAMPLT NE~ tmﬂ/jmﬁs
! Froen e 3/ ' o T

: lei30 Decon pec SATLT in /:'e,/c/

ZZAfA O¢ Station Stort Five o330 End Hme - 10125
| Stuff ngge," O iSmlefoce  0.iSmatter
| Conductivity ¢ 308

Jiood 23 Substrute : Medivm Cobble  Water depth ot statien 8.2 £t

Date: |1 [/ 2010

SR COMPOSITE Porewater Sample R T -
i Coordinams /, 62 ;C/ chr«y
|stationD:  |saAr# Staff Guage (m.m) _|Sample Time {deg.deg)NADS3

Probe Tip ;
'| Depth (Inches)
(8"-127)

Higopez3 |Fil-olg |ohepiSaterg.is|Sht/3:77 /A 3] |eys, plasdiute  Nep398027

JO incheS fca

BSe |t 2931 [

[Turbidity” 55,0 M-u

'THEIS Sample No.(s) Volume (mL) Duplicate? Tied To: # Boltles/Notes:

Bz9843 Voo mL NA ol /lcAS

-~ FINAL Porewater Readings’

i a) Myron

! b) Trident / s
Q) YS
: :; :a:ma Meter %wé V‘/

/a&rSWJ h/l'-!/.lo»p %{”4/ “ //2%,,/_
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i HANE=N-T0l [ 33

dv foRE WATER SAMALING v YZTH/2)05TS” ]
E o s N 2, §
| J100BC23 Continved
PURGE/ Tnivia] TwW ﬂcw’,‘nsf

m L tond [A/S/Cm) T&M’1

o Y 12,790

30 /83 12-8(0

b0 27¢{ J2.99(

a0 226 13.005"

120 222 13,0l

150 NA A Decon per SAT at Mi4S heS
1333 (el f’hone, cell From Sim Hogau\ [cHMC) Conce/mhj Sample.

r&l.‘nﬁ wiShment

13:507Cell ghone call from Bett Tiller (EAS) + Stafus update

is:05 Ceil f‘wr‘b Cadl 4o Tim Hogq_r\ thce(‘m‘nj S'amr/&/f/‘av&/c{‘/cvc
rehinguis hment (chue, and ﬁh«& -
1508 Cell /)/wne, call with Awnoc fa.c//p” (&Hfﬂc) Concecning Hhe
 Station ID Mo foe Staon TiooBea3 [Samgle Mo, Bz9EA3
;érmie.d formissign fo Stnke the AATIoN Mo, 1o Cecrect +F.
- (EX: FooBer3 Z5 WHfre0 T looBC23)
| TlooBesc Substrate : Mediom Cobble fSmall cobble.
| Wotec de.pH\ ot Statipn : 02 FF
| ?UIZBE/J:m'h'a’ Pw 'Ke,bwl:'nﬁf

ml CO"-J &JS/CM) .T(A"‘P.

o /92 12,%7%
. o /57 j2 174
Lo V7 4 12,829

T0 V74 [2.827

{Za /9 12,914 w‘(/‘wm

~ Zs z[,[/q,EDIO

3/l A
B | L

‘ /&Z& Sw—-——w‘st ////1//2"’8 MWM W/‘W
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P ?OKE WATEK sﬁMf’LIN’&

o Y2TH 206575

!xn,n !’a'n \u 35

Tioo.

Station Sample Time : (deg.deg)NADB3
: Start:/S1of$” End: fr, § 4)p 7

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

HEIS Sample No. (s) Volume {mL) . # Bottjes/Notes:

Bag4l A~ 530 m) NA o/ 1LAG

a) Myron
b) Trident

S
. e

650 Decon in freld per SUT .

1800 SawpleS reliaguished 4o CHIRC R&f(s)//\/w"/ﬁmple fntafle
e,cSo'\e,\\ LCoMP ameg L Jimn Hogaw\.
oc 5/7rav¢|cr f&hmbmskd/ﬁjnec‘ at ($100 .

\,\lx
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FiE FOKE WATER - SAMLING Proiect N (//z‘l’// 16575~

From Pace ““ﬁjff """"
U)15)10 Sharpan Johnson CERS) S <), Rob Buret CEAS)
Chris Srwnjth CEMA), Iark Biser (EMBD oy £AS Vesse/ 4.

Weil Sullivan (FAS) and Adar, Predowre (FAS) oh EAS
Vesse) #1 (Pi)ot Boat).

0@4@ Ta//. 4%5 paeetira (POR) hd/d at Apelz Discussion
s dl@h wm potential and impsrtarce of wearing
ar . |

Weoqther: M%Hg d/o«aje y

fcHPRC 2010 Date: //~/G ~AD
Tridant Probe Conductivity Calibration Check
Istandard It Lot # Expiration Date |Porewater Probe |Surface Probe
100.5 uS Control Co. _|CC8596 04/30/11 /23 75
447 Oakton 205259 05/31/11 LLE4d 97
Myron L Ultrameter |l Calibration Check: SN 6227090
Standard  {Mfr. Lot # Expiration Date  |Actual Reading
H* 7 IMyron L Company [1001397 EB __09/09/11 7.20
I'L 4 JMyron L Company }2003077 JM __ l08/03/11 3, 9°
Cond. 100.5 Control Co. CC8596 04/30/11 95,93
I 447 Oaklon 205259 05/31/11 Y44, 3

*ORP is calibrated using results of pH cal. Check

YS| Dissolved Oxygen Meter Calibration Check: SN 09F100411

Standard _ [Mfr. Lot # Expiration Date  JActual Reading
Jp.o. Zero [Hanna 1427 March of 2014 2,09
HANNA Turbidimeter Calibration Check: SN 08292360
Standard  |Mfr. Lot# Expiration Date  JActual Reading
Turbidity(NTU) |< 0.10 IHanna 0279 09/30/12 0.05
Turbidity(NTU} [15 Hanna 0286 10/31/42 LB
Turbidity(NTU) [100 Hanna 0277 09/30/12 /6055 |
Turbidity(NTU) [750 0285 107311 250
urbidity(NTU) Hanna 2 WiZ :
| DI Water from Apel Lab 151/153
IProperty of ]Mfr TModeI megohm-cm
IAppIied Process Engineering Laboratory |Bamstead ]E»pure /7.5
USRS O ’

Q’__?S——— "’ ’C 120 /%WW% ///zf/@/a
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36 | o HNF-pM-701 ]
fore  WATER - SAMpLI e 4/219’/1/@575’

o o _—
la/&)hﬂﬂé Gal! 4 Pwpna Radirf+4 éMPQd}ré drd/ &z
ad(/n‘/dmd 7/001%30 d% 1nJ7‘ra %cd & p /4 e

note indicatin end urr in
with vther am of dudhj)/si_{(da(’,) ~ 0745

1030 Received oall +rom Rouy Plunkert (d#/’/zc)
londerning Sdmple %//nﬁm}ﬁmm4 +ime and

A)laae
%%“\ﬁ\lﬁ
WZE7 N aom pev SAT i Freld.

W-F Q( Station Start Twme]) .35 EndTime:lld

Statf ?ua ge:04 00 (1150
lorndu Hyity 30

1335 Tele phorsg cal) 7o B. Tijter 1 relay that

/] 4%/4/;7/0# hape beerr made ﬁ?——dé’jso ;/L i cOMhor
SUdless TP a0 yire 1Rraet Corrdnativs Aar

5 4 wzw% %ﬁ Hhett Are 1y Jeaks ¢ Comts eac

7 L/l S~/
/“rf‘%/’m’h‘ #/ ?%Zj /= / if/{{{p/yzpw //;”dvfﬂ “0

N sﬁe O )4y
30 147 30 /48
by 14> LD 153
AHeprp+ #2 o4+ S AHernp? #5 C1oF+ S
0 1R ofshe) 0147
30 S 30 150
Ll 4S k) )44
At %#3 ( Deadd Alermpt B4 ( 545 Curtte
07 ” 0T TN T
w ‘/2 30 IYS
oD Lo 1Y

3

% l’ﬁy} %ﬂm// et
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..... loe€ WATER  SAMPLTNG 4/27¢/z/(o§7>’
47%’/77##7490# Porider  ABermpi s (20647 ﬁmw
148 FD O 7045 ) |
3p /> 30 4T
Lo 7R b 145
A He ot #9 (104 fiertirer #He/;yp%#/o (/o0& z%m%e—
2 49 p) /47 <) |
30 5D 30 )48
Lo 1498 e 148 ‘
A 17 1211 LRDEF LortherRD Aibe 1o pf 1R ) 1D Bpteoe
0 143 O 2 ) |
30 144 3o 147
y Hlis)o ~to—— §j I1/45] 17

,4#4)77@‘ # [3 LIPPF Larthers) the;,qﬁ #/41(& 664 LON
I4S R0 149

50 /48 2>o /57
) /42 bp - /852
qp 149

ﬁﬁwn IS (30 L)
/ﬂl b, (23?0@57 ZTk/mé/c)
20 /4’7 9. LS0/1949/D
lep 148 1,87 ”#4@/«%47
Dedvn per SAL at 15:30 . 15/5 ad |l 1o Roy-nosany
1420 Call betiwees, B.Til/er and Steye Loxre
eterpmined VFhat € A CorductyerFe of
U0 wad_reackes! ~a Saprple 24l be
+aken. s cq /! and H52 79”4/70’744/” A
The /ﬂ‘/ﬂ///%dﬁﬂ? 20 1 T fer T2 Fhoe
Sxmp lng 1eara 7z /< ,p/m/a b Freen

/] 4
SO0 D¢ o Wplaed, € fedase Fong PriestRap rels
1 Lors /ﬂ(’é’/«él U e Lpee 8n Z? 7il ler
D e 4 ﬁhwd%«bwo/x o o4

% 5110 W/W Wt
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38 | o zsﬁﬁ-ﬁ'——‘iﬁ- HME-N-7o1 |
PoRE WATER SAMPLING b o Y274 2N6STS

.
Shapran Johrson (FAS) <o N Rob duret@S),
(’}zrz’gs‘mf’% Cd);/m),a nd Mqrb,&/\re;f@pd/wﬂ FZH )
EAS Vesse | B

eil Swllivan (ERS) ard Alar Pred CEAS
omersMée'I:M (P 1ot Bo};‘d)- 7 rreanire )

DY Tajlaatc meetivo, held at APEL: working i
w/rzdg i< O “ng 17z

Ll?em”her : Pdkﬁl@' c/pkdﬂ , w//jdé V%W

L . U}PE | ‘/IL( ]E’E_f—w

CHPRC 2010 Date: J/~Ab-/&
Trident Probe Conductivity Calibration Check
i Standard Mfr. Lot # Expiration Date [Porewater Probe [Surface Probe
i 100.5 uS Control Co. }CC8596 04/30/11 /03 ==
' 447 Oakton 205259 05/3111 <55 7P
Myron L Uitrameter Il Calibration Check: SN 6227090
Standard M. Lot # Expiration Date Actuat Reading
[ 7 Myron L Company |1001397 EB  |09/09/11 & 7
4 Myron L Company 12003077 JM 08/03/11 3.9
Cond. 100.5 Control Co. CC8596 04/30/11 T 7S
447 Oakton 205259 05/31/11 L 6
°

*ORP is calibrated using results of pH cal. Check

YSi Dissolved Oxygen Meter Calibration Check: SN 09F1 00411

Standard  |Mfr. Lot # [Expiration Date _ [Actual Reading
ip.o. Zero |Hanna 1427 |March of 2014 .95
HANNA Turbidimeter Calibration Check: SN 08292360
Standard Mifr. Lot # Expiration Date Actual Reading
Turbidity(NTU) |< 0.10 Hanna 0279 09/30/12 o, 05 -
Turbidity(NTU) {15 Hanna 0286 10/31/12 /G
Turbidity(NTU) [100 Hanna 0277 09/30/12 5D
Turbidity(NTU) {750 Hanna 0285 10/31/12 TS
I DI Water from Apel Lab 151/153
ﬁupeny of IMfr Mode! megohm-cm
Wlied Process Engineering Laboratory lBamstnd E-pure - /72

[ TS R

N M by b

b LR Y
CINEINE N EE A AR
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Pp;zg WATER SAuPLIDG e HATYH] R LETS
i 35
Eruey Flows
Tirnie KIS
LY, 75 Detoy, per sATL 0945
07 T4
ey 73
ot 29
oS 232
Y27, 89

2B-A O swmg Syt Tinee - /p/§  End Tipwe: /020

Statt Cu
Gmdud%/wg 305 .3
il elro Station: 710088 3C
Lolrn 1 L) Coirren D - Tzraret o

Trirb/
1ot #/ Y3988 100 b aa%c;%?
ﬁf /jﬁ -#ﬁf@&%w - 9. LtoSTAR/
/ .
ko | 146 1020 (BH dept T /.94 £+
gp 14 6
AHe rnpt+ #2
0 T Ay 6399 3/22
2 | 44 14 depth ~119. /gﬁaw/l
Lo | ! /640 AR V)
Y | e
120 /57

Phone aerl 1 B Ti/ler aondirnes jF /S
AllLe pFabfe o bgi)e 168

Substrote: Lg/med boulders — Water Depth: 1944

D-41
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PoRE UWATER SAmpPL) WG

st oo N

uk e /2)7:7‘/@/ Pl Pedc///z
gb dovs ;ffm% emp[ &)

z//aﬂ/,:a/w%

/2. 290
S0 /5’7 /2. 299
lo D /s /(2.3¢7
g0 (L4 /[R-410
/20 /6 6 /-9 7
ISD /8 /2384
& "INITIALPorwmhardlngs

g ,;rm,e, —

Station ID: SAF# {deg.deg)NADB3
TIPOBEALIEL D | E-/19 45023949 ’

Probe Tip  [ia  viininin
Depth (inches)}.

(6"-12")

8 (pSicm

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

B 2928k ~ &50 mls N BR92A3 |1+ dup

a) Myron

b) Trident

c) YSI

d) Hanna Meter

SNt Aeswhgf
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i PoRE [OATER SAMPLI OG- Progest N 41274)2/657S

1237 Lett mi? with Roy Plunkett €l 1ng i

we were SW Xrnd sarple (For sarmple rel s rigprshizet
U pIses .

PB/Sp J Hogan Calls. He wpill hHare e feass
Wnged wo A4 the Verw/ta boat [awurch . / 9/

Dater M_g//b '

INITIAL Porewater Readings. - " -

AT T

» Céof&lnatéé —J- ' ..4(

|Station ID: ISAF# Staff Guage (m.m) _ {Sample Time (deg.deg)NAD83 ’4,1;1 wia

Tiv2 8L,
Probe Tip |-
Depth (Inches)| -
(6"-12") a

2

before: ,”] after: 4,

Al

JHE!S Sample No.(s) Duplicate? Tied To: # Bottles/Notes:

229824 O/A] B2 ]

FINAL Porewater Readings =
; o tar quality resul

a) Myron

b) Trident

c) YSI

d) Hanna Meter

7

= ANl bl A

I AR ST NN SR |
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ot AHOF-UO -T60
po o B 274) 2168 TS

Page Mo, [7/}

oy Per dall +v Bret! Tiller an add/Hau/

SA 177 /¢ 111 be aplrested- )

[0 LAt rnsg  with J H@A«/) /7177‘/7%( /fé @ladirg &s.

1530 Flojo Dped disiss TL)MS 7 BreH.

brove Hifothe beetle 3¢ And 105t CondulHyity Nusber
Lontined To prm pB algilre (17204t 25,
val /g?&% ) btcw%hu%le ‘Cf;ﬁé%bee 1)1} 10 Ay 3
Y (s € AVr7 ple Pas -~Ho+
ﬁ-)/e{%eg@(fer ﬁcphme@m_}l Idh Brett

[ 35 0all To ). Hogar rexSample relinguishment.

s et

736 Ca)l made o J Hagan re: Sample
Vz//MSM/JhMeﬂ%

100 8arples re)iruished o CHFPEL Rjes
sent M@W@ZZL{O J.Ljogan .

Ul 1/ of 2000 5
/@9@’% & ///0«2/(/ -4 00 St 77)%63652;9’// # Frd 73/2%{5"
abp Cnsce’ - o )7:10 iThs
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Appendix E

Coastal Monitoring Associates Pore Water Field Log
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Coastal Monitoring Assosciates Porewater Samgllng Sheet ]gage 2
o Hanford Site
Operable Unit 2777 =

[ Date //-[6=71D 9
Site 'DT"ID’) 3 i Start Time /],
Porewater Sampling Data Porewater Sampling Data
Time Volume Cond Tem Time Volume Cond Temp
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Coastal Monitoring Assosclates Porewater Sampling Sheet age 2

Hanford Site

Operable Unit /W 5L

Site ID /22> A 2

Date / /& — 72D

Start Time /771 )

Porewater Sampling Data

Time Volume Cond

Temp

Porewater Sampling Data

2 | 2
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