
Columbia River 
Pore Water Sampling 
in 100-F Area, 
February 2011 

Prepared for the U.S. Department of Energy 
Assistant Secretary for Environmental Management 
Contractor for the U.S. Department of Energy 
under Contract DE-AC06-08RL 14788 

@ CH2MHILL 
~ Platoau Remediation Company 

P.O. Box 1600 
Richland, Washington 99352 

Approved for Public Release; 
Further Dissemination Unfimttoo 

0097368 

SGW-49575 
Revision 0 



Columbia River 
Pore Water Sampling 
in 100-F Area, 
February 2011 

B.L. Tiller 
Environmental Assessment Services 

M.J. Hartman 
CH2M HILL Plateau Remediation Company 
Date Published 

June 2011 

R. Paulsen 
Coastal Monitoring Associates 

SGW-49575 
Revision 0 

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

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

CH2MHILL 
...,_ Plateau Remediation Company 

P.O. Box 1600 
Richland, Washington 

Ji~ 
Release Approval 

eo.f~ldtJrt 
Date 

Approved for Public Release; 
Further Dissemination Unlimited 



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

This report has been reproduced from the best available copy. 

Printed In the United States of America 

SGW-49575 
Revision 0 



SGW-49575, REV. 0 

Executive Summary 

During the Hanford Site weapons production mission (1943 to 1989), some contaminants 

were released to the Columbia River and to the soil. Some contaminants, including 

hexavalent chromium (Cr(VI)), eventually moved from the soil into the groundwater and 

then into the Columbia River in places where groundwater seeps up into the river bottom 

in spaces between rocks and sediment grains. The water in these spaces is tenned pore 

water. This report summarizes pore water sampling activities carried out near 100-F 

during the winter of 2011. The purpose of this sampling event was to evaluate whether 

Cr(VI) was present, at detectable levels at each sampling station, and to assess the levels 

and extent of Cr(VI) and total chromium in the most biologically active region of the 

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

During February 2011, 23 pore water samples were collected near 100-F. Bulk samples 

of pore water were collected between 28 and 30 cm (11 to 12 in.) below the surface of the 

river bed using the Trident1 probe and associated deployment techniques. Filtered 

samples were analyzed for total chromium, and unfiltered samples were analyzed for 

Cr(VI). The sampling techniques were similar to those used during previous pore water 

sampling events. 

Pore water samples were collected from one station that was previously sampled during 

2009 and 2010. Pore water samples obtained previously from this station had Cr(VI) 

concentrations between 8 and 20 µg/L. No Cr(VI) was detected at this station in 2011. In 

addition, 19 stations were sampled along two nearshore transects running parallel to the 

shoreline but at different distances from shore. Only one of these had detectable Cr(VI), 

reported at 2. 7 µg/L, just slightly above the detection limit (2 µg/L ). 

Results of this and previous studies indicate that 100-F pore water is not contaminated 

with Cr(VI) at levels above the ambient water quality standard (10 µg/L). During three 

sampling events, only one sample had an analytical result above 10 µg/L, and that result 

is of questionable quality. 

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

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

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

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

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

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

• Pore water samples were analyzed for total chromium, Cr(VI), and additional water quality 
parameters (conductivity, pH, dissolved oxygen [DO], temperature, oxidation-reduction potential 
[ORP], and turbidity) to define the extent of contamination and support a contaminant transport 
evaluation. 
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2 Methods 

Bulk samples of pore water were collected using the Trident2 probe and associated deployment 
techniques, shown in Figure 2. Trident is a liquid phase groundwater mapping and sampling tool, 
designed for sustained use in complex offshore riverine environments. The probe is mounted on a driving 
frame that allows samples to be collected in turbulent waters and rocky river beds while keeping the 
probe stable. 

Peri taltJ 
Pump 

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

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

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

2.1 Pore Water Sample Collection Guidelines 

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

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

River levels encountered during this sampling event were also modeled using the Modular Aquatic 
Simulation System-ID (MASSI), 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). MASSI simulates unsteady discharge 
and water surface elevations at each site by solving the one-dimensional equations of mass and 
momentum conservation (also known as the St. Venant equations). MASSI was run with real discharge 
and forebay data when pore water conductivity readings were taken and was used to calculate half-hour 
river discharge and water surface elevations for transects nearest to the groundwater upwelling sample 
locations. The river stage conditions encountered during the sampling events were summarized. Sample 
results were flagged with a project unique qualifier if the river level was >0.8 m (2 .6 ft) during the 
sampling event, or if the sample was collected when pore water conductivity was <90 percent of previous 
contaminant sampling events carried out there as part of the DOE/RL-2008-11 RI (WCH-380 and 
WCH-398). 

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

2.2 Pore Water Sample Collection and Handling 

Pore water samples were collected from 27 to 30 cm (1 I to 12 in.) below ground surface at each sample 
station. Before each sample was collected, 100 to 150 mL of water was purged and discarded. Once 
relatively stable, high in situ pore water conductivity readings were detected, 650 mL of pore water was 
collected from each station and placed into tamper-proof, amber glass, precleaned containers. 

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

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

4 
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3 Results 

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

Pore water sampling near 100-F began on February 7, 2011 and was completed on February 28, 2011 
(Table 1). Quality control (QC) samples consisted of one equipment blank (collected on 
February 10, 2011), one duplicate sample, and two split samples (Table 1). Water depths at the sampling 
stations ranged from 1.5 to 3.5 m (5 to 11.7 ft) . The probe penetration depth ranged from 27 to 30 cm 
(11 to 12 in.) . 

Figure 4 illustrates the river stage fluctuations that occurred during the pore water sampling event near 
100-F. River levels typically fluctuated about 1.0 m (3.3 ft) daily, but ranged up to 2.0 m (6.6 ft) on some 
days (Figure 4). The highest river stages shown in Figure 4 correspond to river discharges of 
5.7 million Lisee (200,000 ft3lsec), and the lowest river stages correspond to river discharges of 
2.3 million Lisee (80,000 ft3lsec). Samples were collected when the river stage was ranged between 2.0 m 
(6.6 ft) and 3.0 m (9.9 ft) above the low water mark and when river discharges ranged between 3.3 and 
4.7 million Lisee (115 ,000 and 167,000 ft3lsec) (Table 1 and Figure 4). The decision to continue sampling 
while river stage was relatively high was based on findings at the 100-F semipermanent pore water 
monitoring station, which showed only subtle changes in the conductivity while river levels were high or 
low, as allowed by the sampling and analysis plan . Section 3.3 provides further discussion of these 
observations. 

3.1 Water Quality Results 

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

Table 2 compares minimum, mean, and maximum water quality measurements within the pore water in 
the upper 30.5 cm (12 in.). Conductivity of pore water ranged from 143 to 180 µSiem, while surface 
water ranged from 139 to 149 µSiem. Temperature and pH were similar to the surface water 
measurements at this time of year and were not distinctly different at the sites sampled (Table 2). The 
ORP of most pore water samples was not appreciably different than surface water, but the minimum pore 
water ORP was 180 mV, compared to 160 mV for surface water. The DO of pore water was lower than 
surface water at most stations (Table 2). Turbidity of the surface water was consistently low (range 1 to 
3 Nephelometric Turbidity Units [NTU]), while turbidity of pore water samples ranged between 11 and 
551 NTU. 
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Table 1. Summary of Pore Water Samples Collected at 100-F during February 2011 

River Flow at River Bed River Height 
Time of Sampling Elevation Depth above 

per at Low 
tation ample General Vol. QC Million AVD88 Station Water 

Identification Date ubstrate (mL) Sample Lisee Kcfs (m) (m) (m) 

F l Transect l 2/28/201 1 med/lg 1,000 Split 4.46 157.4 112.25 2.0 2.7 
cobble 

Fl Transect 2 2/7/2011 med cobble 600 - 3.25 114.9 111.70 1.8 2.0 

Fl Transect 3 2/27/20 11 med/m 600 - 4.21 148.6 112.76 1.3 2.6 
cobble 

F 1 Transect 4 2/27/2011 med/ m 650 Split 4.74 167.4 112.78 2.2 2.9 
cobble 

FI Transect 5 2/10/201 I med/sm 600 Duplicate 4.26 150.3 111.62 2.6 2.6 
cobble 

F l Tran ect 5 2/10/2011 med/sm 600 Duplicate 4.26 150.5 111.62 2.6 2.6 
cobble 

Fl Transect 6 2/25/2011 med/sm 600 - 4.17 147.l 111.75 2.0 2.5 
cobble 

Fl Transect 7 2/23/201 1 med cobble 600 - 3.85 135.8 111.48 2.0 2.4 

F l Transect 8 2/25/2011 med/m 600 - 4.13 145.7 112.77 1.5 2.5 
cobble 

F l Tran ect 9 2/22/2011 med cobble 600 - 3.65 129.0 11 1.35 2.1 2.2 

Fl Transect 10 2/18/20 10 med/sm 600 - 3.86 136.3 111.13 2.6 2.4 
cobble 

F2 Transect l 2/28/2011 med/lg 620 - 4.08 144.2 110.7 1 3. 1 2.5 
cobble 

F2 Transect 2 2/7/2011 med/sm 600 - 3.47 122.5 111.58 3.1 2.1 
cobble 

Pore Water 
Conductivity Field QC 

(pS/cm) Qualifier 

162 a 

162 a,b 

158 a 

168 a 

158 a 

165 a 

158 a 

161 a 

156 a 

143 a 

155 a 

163 a 

175 a,b 

Sample 
umber 

B2BDB3 

B2BDB4 

B2BDB5 

B2BDB6 

B2BDB8 

B2BDB9 

B2BDC0 

B2BDCI 

B2BDC2 

B2BDC3 

B2BDC4 

B2BDC5 

B2BDC6 

(/) 
G) 

~ 
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~ 
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Table 1. Summary of Pore Water Samples Collected at 100-F during February 2011 

River Flow at River Bed River Height 
Time of Sampling Elevation Depth above 

per at Low 
Station Sample General Vol. QC Million AVD88 Station Water 

ldendtlcation Date Substrate (mL) Sample Usec Kcti (m) (m) (m) 

F2 Transect 3 2/28/20 I l med cobble 620 - 4.30 151.7 111.29 3.0 2.6 

F2 Transect 4 2/27/2011 med/sm 600 - 4.37 154.3 110.61 3.5 2.7 
cobble 

F2 Transect 5 2/ 17/2010 med cobble 600 - 4.53 159.9 110.68 3.4 2.7 

F2 Transect 6 2/25/2011 med cobble 600 - 4.49 158.7 111.37 3.6 2.7 

F2 Transect 7 2/23/2011 med cobble 600 - 3.95 139.6 110.12 3.3 2.4 

F2 Transect 8 2/23/2011 med cobble 600 - 3.99 140.8 110.37 3.5 2.4 

CXl F2 Transect 9 2/22/2011 med cobble 600 - 3.38 119.5 111.12 3.1 2. 1 

F2 Transect l 0 2/18/2010 med/sm 600 - 3.85 136.0 110.97 3.5 2.4 
cobble 

Source: NA VD88, North American Vertical Datum of 1988. 

a. Exceedence of river tage guideline (>0.8 m) during sampling event. 

b. Sample conductivity is <90% of the conductivity reported in WCH-380. Other station were not previou ly sampled. 

lg = large 

med = medium 

sm = small 

Pore Water 
Conducti ity Field QC 

(pS/cm) Qualifier 

180 a 

151 a 

163 a 

147 a 

153 a 

152 a 

152 a 

157 a 

Sample 
umber 

B2BDC7 

B2BDC8 

B2BDD0 

B2BDD1 

B2BDD2 

B2BDD3 

B2BDD4 

B2BDD5 :::0 
m 
< 
0 
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Figure 4. River Level Fluctuations during the 100-F Pore Water Sampling Event 

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

Minimum Mean Ma imum 

Pore Surface Pore Surface Pore Surface 
Parameter Water Water Water Water Water Water 

Conductivi ty (µS iem) 142.7 134.0 158.8 138.8 180.1 148.7 

Temperature (Degrees Celsiu ) 2.50 2.34 3.12 2.90 3.52 3.45 

pH 7.26 7.33 7.88 7.96 8.30 8.37 

ORP (mV) 188 160 247 248 297 310 

DO (mg/L) 7.22 11.25 9.42 12.58 11.32 13.19 

Turbidi ty (NTU) 10 l 100 5 551 14 

Figure 5 illustrates the pore water composite ample conductivity measurements . Except for Stations F 1 
Transect 9 and F2 Transect 6, conductivity measured in the pore water samples was greater than 
150 µS iem, indicating the presence of groundwater upwelling. However, mo t sample exhibited 
relatively low conductivity (::;200 µSiem) compared to other reactor area (WCH-380; WCH-398). Only 
one station that was amp led previously was sampled again in 2011: previou ly established station 
Tl00F2A (WCH-380) was within 4 m (12 ft) of Stations Fl Transect 2 and F2 Transect 2. 
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In February 2011, pore water conductivity at Fl Transect 2 and F2 Transect 2 was 162 and 175 µSiem, 
respectively. These values were up to 36 percent lower than those measured at Station Tl00F2A in 2009 
(254.3 µSiem) or 2010 (211.7 µSiem). The lower conductivity was probably cau ed by higher river stages 
in February 20 11. Lower river tages were not anticipated until late summer, o waiting for better 
ampling conditions was not an option. Despite the less than optimal sampling condition , samples were 

collected because little to no suppression of the pore water conductivity was measured at the 100-F 
semipermanent pore water QC station. 

3.2 Hexavalent Chromium Concentrations 

Figure 6 illustrates the Cr(VI) levels from pore water samples collected near 100-F in February 2011. 
Only 1 of 22 samples contained detectable Cr(VI) (Table 3): the split sample result from Station Fl 
Tran ect 4 (2. 7 µglL) wa reported just above the analytical detection limit (2 µg/L). The parent sample at 
thi site had a result below the detection limjt. Station Fl Transect 1 and F2 Tran ect 2 were within 4 m 
(12 ft) of a previously established sampling station, Station Tl00F2A (WCH-380), where Cr(VI) level of 
8 and 20 µg/L were reported in 2009 and 2010 (WCH-380; WCH-398). Neither tation had detectable 
Cr(VI) in February 2011. 

3.3 Deviations from the Sampling and Analysis Plan 

The sampling and analysis plan (DOE/RL-2009-43 , Appendix B) stated that pore water sampling will 
take place when river levels were <0.8 m (<2.6 ft) above low water level, and river flows are steady for 
more than l hour prior to sampling, or when there are minimal signs of groundwater uppression . Low 
river stage conditions did not occur during the sampling period and were not anticipated to occur until late 
ummer. However, little to no suppression of pore water conductivity was measured at the 100-F 

semipermanent pore water QC station, despite these relatively higher and more persistent river stages 
(Figure 7). Field teams also found that the subtle but persistent groundwater upwellings were prominent 
in the 100-F river bed areas sampled, despite the relatively high flows. All but two composite pore water 
amples had conductivity values that exceeded the highest surface water readjng (149 µSiem) measured 

during this sampling event. These observations led to the decision to collect samples during higher flows . 

Figure 7 provides a depiction of the changes in conductivity measured at an establi hed field QC station 
(Tl00F2A) near 100-F, while the river levels fluctuated between 2.3 and 4.6 mrnion Lisee (80,000 and 
160,000 ft3/sec) l to 2 m (3 to 6 ft) above the low water mark during this sampling event. Conductivity 
readings appeared to be stable, near 160 µS iem, despite relatively unstable and high flows encountered 
during this sampling event (Figure 7). 
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Table 3. Conductivity and Chromium in 100-F Pore Water, February 2011 

River Depth Pore Water 
Station at Station Conductivity QC 

Identification Date (m) (µSiem) Sample 

F 1 Transect l 2/28/2011 2.0 162 -

Fl Transect l 2/28/2011 2.0 162 Split 

Fl Transect 2 2/7/2011 1.8 162 -

Fl Transect 3 2/27/2011 1.3 158 -

Fl Transect 4 2/27/2011 2.2 168 -

Fl Transect 4 2/27/2011 2.2 168 Split 

Fl Transect 5 2/10/2011 2.6 158 Duplicate 

Fl Transect 5 2/ 10/2011 2.6 165 Duplicate 

Fl Transect 6 2/25/20 1 l 2.0 158 -

F 1 Transect 7 2/23/2011 2.0 161 -

Fl Transect 8 2/25/2011 1.5 156 -

Fl Transect 9 2/22/201 l 2.1 143 -

Fl Transect 10 2/ 18/2010 2.6 155 -

F2 Transect 1 2/28/2011 3.1 163 -

F2 Transect 2 2/7/2011 3.1 175 -

F2 Transect 3 2/28/2011 3.0 180 -

F2 Transect 4 2/27/2011 3.5 151 -

F2 Transect 5 2/ 17/2010 3.4 163 -

F2 Transect 6 2/25/2011 3.6 147 -

F2 Transect 7 2/23/2011 3.3 153 -

F2 Transect 8 2/23/201 l 3.5 152 -

F2 Transect 9 2/22/201 l 3.1 152 -

F2 Transect l 0 2/18/2010 3.5 157 -

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

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

3.4 Quality Control 

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

Although not intended as QC samples, total chromium results provide an extra check on Cr(VI) data. 
Dissolved chromium in Hanford Site groundwater is virtually all hexavalent (WHC-SD-EN-TI-302, 
Speciation and Transport Characteristics of Chromium in the 100-D/H Area of the Hanford Site). 
Results of filtered total chromium analyses are analogous to Cr(VI) (Appendix C ofDOE/RL-2008-01 , 
Hanford Site Groundwater Monitoring for Fiscal Year 2007) . In February 2011 , total chromium and 
Cr(VI) results were consistent (Table 3). 
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4 Discussion and Conclusions 

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

Table 4 lists the results of pore water sampling conducted in fall 2009 and early 2010 (WCH-380 and 
WCH-398). During the first round of sampling, 18 stations were sampled for Cr(VI). Only one station, 
Tl 00F2A, had a detectable result: 8 µg/L. This station and one other were sampled again in 
February 2010, and the samples were analyzed for Cr(VI), total chromium, and other contaminants. 
Station TI00F2A again had detectable Cr(VI), this time at 20 µg/L. However, that result includes a data 
validation flag indicating it was an estimate; a batch duplicate sample exhibited high variabi li ty. 
In addition, the total chromium concentration was just 9.2 µg/L, which brings the Cr(VI) result 
into question. 

Table 4. Chromium Results from Previous Studies 

November 2010 February 2010 

Sampling Site Cr(VI) Cr(VI) Total Cr, Unfiltered Total Cr, Filtered 
Station Number (pg/L) (pg/L) (pg/L) (pg/L) 

Jl00Fl 3.7 u - - -

Jl00F2 3.7 u - - -

Jl00F4 3.7 u - - -

Tl00F2A* 8.0 20.0 J 9.18 4 .01 

TI00F2C 3.7 u - - -

T l00F2D 3.7 u - - -

Jl00F 10 3.7 u - - -

TI00F2E 3.7 u - - -. 
J l00F 11 3.7 u 7.4 u 34.40 4.8 1 

Jl00Fl4 3.7 u - - -

Jl00Fl6A 3.7 u - - -

Tl00F4Jl 3.7 u - - -

Jl00F 18 3.7 u - - -

TI00F4E 3.7 u - - -

TI00F5Jl 3.7 u - - -

TJ00FSE 3.7 u - - -

Jl00F23 3.7 u - - -

Jl00F25 3.7 u - - -

Sources: 

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

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

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

J = estimated value; high relative percent difference (36.7 percent) on batch duplicate 

U = undetected 

not sampled 
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Unlike the previous 100-F pore water sampling efforts, the recent study focused solely on the area most 
likely to be impacted by the Cr(VI) groundwater plume. In February 2011, river stage was higher and 
pore water conductivity was lower than during previous sampling events. However, there was clear 
indication of groundwater upwelling. Sampling results from February 2011 included only one detectable 
Cr(VI) result (Table 3). This result was very close to the detection limit, and a split sample from the same 
site contained no detectable Cr(VI). Total chromium results ranged from below the 1 µg/L detection limit 
up to 3.9 µg/L. 

Concentrations of Cr(VI) in the unconfined aquifer at l 00-F are >20 µg/L in some well near the 
Columbia River. Hexavalent chromium is not detected in mo t 100-F aquifer ampling tubes, but has 
been as high as 14.7 µg/L in one deep tube near the groundwater plume (DOE/RL-2010-11). A shallower 
tube at that location had Cr(VI) concentrations < 10 µg/L . Groundwater upwellings have been identified in 
the Columbia River adjacent to l 00-F, but the pore water is not contaminated with Cr(VI) at levels 
exceeding the 10 µg/L A WQS. 
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A 1 Introduction 

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

Pore water sampling activities were required to evaluate contaminated groundwater discharge zones 
within the Columbia River adjacent to the 100-BC, 100-F, and 100-N areas of the Hanford Site. 
A portable conductivity and temperature probe (Trident1 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): 

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

• Sampling and Analysis Plan for the 100-FR-l, 100-FR-2, 100-FR-3, 100-IU-2, and 100-IU-6 
Operable Units Remedial In vestigation/Feasibility Study, DOE/RL-2009-43 

• Sampling and Analysis Plan for the 100-NR-2 Operable Unit River Pore Water In vestigation, 
DO E/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) 

• Tape measure/river staff gauge 

• Davit/Capstan system (mounted on vessel) 

• Trident docking station ( cradle on vessel) 

• Specialized anchoring equipment (as necessary) 

• Trident probe deck unit (with push pole assembly, as necessary) 

• Trident driving frame 

• 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 parameter : 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 one 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 [l 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, Illinois. 

® Liqui-nox is a reg istered 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 as ociated with this field work were documented in controlled field logbooks. 

A3.1 Pore Water Sampling 

Staff performed the following tasks during pore water sampling: 

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

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

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

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

• After the peristaltic pump was turned on according to manufacturer's instructions, the system was 
slowly purged (6 tol0 mL/min) until stable readings were achieved. Typically, approximately 100 mL 
of fluid purging was needed to remove nonrepresentative water from the tubing. Purge water was 
discarded in accordance with the applicable waste control plan prior to leaving the sampling location 
or after that area ' s sampling event was completed. 

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

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

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

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

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

• Time and river level were recorded at the end of amp ling, using the nearby river staff gauge, 
denoting the river staff identification. 

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

• A full et 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. 

• 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. 

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

Pore Water 
Station Time Time Longitudeb EAS HEIS QC Volume umber of 

Identification Date (Start) (End) Latitudeb ( deg) (deg) Eastingr (m) orthingr (m) General Substrate umber Volume (mL) QC ample QC Tied to (mL) Bottle 

F l Transect l 2/28/2011 10:45 12:20 46.66177 -119.44256 58092 l. 5 l 148 198.22 med/lg cobble B2BDB3 1,000 Split B2C6J9 1,000 2 

Fl Transect 2 2/7/201 1 13:20 14:07 46.66161 -I 19.44219 580950.06 148 180.81 med cobble B2BDB4 600 - - - l 

Fl Transect 3 2/27/2011 14:50 15:30 46.66139 -119.44 18 1 580979.47 148156.75 med/sm cobble B2BDB5 600 - - - l 

Fl Transect 4 2/27/20 11 11:11 12:35 46.66128 -119.44162 580994.17 148144.72 med/sm cobble B2BDB6 650 Split B2BDC9 650 2 

Fl Transect 5 2/ 10/2011 10:50 11:53 46.66112 -119.44128 581020.43 148127.29 med/sm cobble B2BDB8 600 Duplicate B2BDB9 600 l 

Fl Transect 5 2/ 10/20 11 12:05 13:05 46.66 112 -119.44128 581020.43 148127.29 med/sm cobble B2BDB9 600 Duplicate B2BDB8 600 l 

Fl Transect 6 2/25/20 11 11 :50 12:40 46.66102 -119.44112 581032.82 148116.34 med/sm cobble B2BDC0 600 - - - l 

Fl Transect 7 2/23/2011 11:00 11 :50 46.66092 - 11 9.44090 58 1049.80 148105.45 med cobble B2BDC1 600 - - - l 

Fl Transect 8 2/25/20 11 10:20 11:00 46.66075 -1 19.44068 581066.89 148086.78 med/sm cobble B2BDC2 600 - - - I 

F l Transect 9 2/22/201 1 15 :25 16: 15 46.66053 -1 19.44020 581 103.95 148062.82 med cobble B2BDC3 600 - - - l 

Fl Transect l 0 2/ 18/2010 11 :45 12:45 46.66041 - 119.43990 581127.09 148049.79 med/sm cobble B2BD 4 600 - - - l 

F2 Transect l 2/28/2011 16: 10 16:50 46.66 182 -119.44256 580921.43 148203.77 med/lg cobble B2BDC5 620 - - - l 

F2 Transect 2 2/7/2011 11 :35 12: 18 46.66165 -1 19.44220 580949.24 148185 .25 med/sm cobble B2BDC6 600 - - - I 

F2 Transect 3 2/28/20 11 13: 15 15:05 46.66 145 -119.44176 580983.20 148163.47 med cobble B2BDC7 620 - - - l 

F2 Transect 4 2/27/2011 13:30 14:05 46.66136 -119.44156 580998.64 148153.67 med/sm cobble B2BDC8 600 - - - I 

F2 Transect 5 2/17/20 l 0 14:30 15:45 46.661 16 -1 19.44128 581020.37 148 131.73 med cobble B2BDD0 600 - - - l 

F2 Transect 6 2/25/2011 14:07 15:40 46.66 103 -11 9.44 108 581035.86 148117.49 med cobble B2BDD1 600 - - - l 

F2 Transect 7 2/23/20 11 12:45 13:30 46.66094 -11 9.44083 581055.13 148 107.74 med cobble B2BDD2 600 - - - l 

F2 Transect 8 2/23/2011 14:30 15:25 46.66080 - 11 9.44058 581074.47 148092.44 med cobble B2BDD3 600 - - - I 

F2 Transect 9 2/22/2011 12:04 13:25 46.66055 -119.440 16 58 11 06.98 148065.09 med cobble B2BDD4 600 - - - l 

F2 Transect l 0 2/18/2010 14:45 16:30 46.66041 -119.43986 581130.15 148049.83 med/ m cobble B2BDD5 600 - - - l 
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Table B-18. Site Coordinates, Sample Metadata, and Water Quality Data for 100-F Pore Water Sampling, February 2011 

urface 40K teady 
tick Water tate River 

RI er Depth t Stick Reading Pore Water Sensor Rlnr RI er Ele ation• at Heigbt(m) 
tattoo Reading fter Sensor Depth Height Riverbed Flow Lever earest ear t Abo e Logbook Page 

tation Identification (ft) Before(m) (m) (in. bgs) (in. ag) Elevation• (m) (Kcfi) (m) Transect Transect Low-Water Bottom Photo Filename umber 

Fl Tran ect l 6.7 l.0 0.8 12 12 112.25 157.4 114.91 76 112.19 2.7 F lTRANSECT3 02272011.JPG 89 

F I Transect 2 6.0 0.8 0.8 12 12 11 1.70 114.9 114.21 76 112.19 2.0 F l TRANSECT2_02072011 .jpg 51 

F 1 Transect 3 4.2 0.8 0.8 12 12 112.76 148.6 114.79 76 112.19 2.6 FlTRANSECT3 0227201 l.JPG 85 

F l Transect 4 7.1 1.1 0.9 12 12 112.78 167.4 11 5.06 76 112.19 2.9 FlTRANSECT4 0227201 l.JPG 83 

Fl Transect 5 8.6 l.4 l.7 12 12 111.62 150.3 114.79 76 112.19 2.6 FlTRANSECT5 0210201 l.JPG 56 

Fl Transect 5 8.6 1.7 l.7 12 12 111.62 150.5 114.79 76 112.19 2.6 Fl TRA SECTS 02102011.JPG 57 

Fl Transect 6 6.5 0.7 0.8 11 12 111.75 147. 1 114.74 76 112.19 2.5 Fl TRANSECT6 02252011.JPG 78 

F 1 Transect 7 6.4 0.4 0.6 12 12 111.48 135.8 114.39 77 112.03 2.4 Fl TRANSECT? 02232011.JPG 70 

F 1 Transect 8 5.0 0.7 0.7 12 12 ll 2.77 145.7 114.57 77 112.03 2.5 FlTRA SECTS 02252011.JPG 77 

Fl Transect 9 6.9 1.3 1.4 12 12 l l l.35 129.0 114.27 77 112.03 2.2 F l TRANSECT9 022020 10.JPG 68 

Fl Transect 10 8.6 l.7 l.6 12 12 111.13 136.3 114.43 77 112.03 2.4 F 1TRANSECT10 02182011.JPG 63 

F2 Transect I 10.2 0.8 /A d 12 12 110. 71 144.2 114.71 76 112.19 2.5 F2TRA SECTl 02282011.JPG 91 

F2 Transect 2 10.2 I.I 0.9 12 12 111.58 122.5 114.33 76 11 2.19 2.1 F2TRAN ECTl 02282011.JPG 50 

F2 Tran ect 3 10.0 0.8 0.8 12 12 111.29 151.7 114.83 76 112.19 2.6 F2TRANSECT3 02282011.JPG 90 

F2 Transect 4 11.4 0.9 0.8 12 12 l!0.61 154.3 114.88 76 112.19 2.7 F2TRANSECT4 02272011.JPG 84 

F2 Transect 5 11.2 2.0 2.2 12 12 110.68 159.9 114.94 76 112.19 2.7 F2TRANSECT5 021720 11.JPG 59 

F2 Transect 6 11.7 0.9 1.0 12 12 111.37 158.7 114.89 76 112.19 2.7 F2TRANSECT6 0225201 l.JPG 80 

F2 Transect 7 10.9 0.6 0.6 12 12 110.12 139.6 114.45 77 112.03 2.4 F2TRA SECT7 02232011.JPG 71 

F2 Transect 8 11.5 0.6 0.6 12 12 110.37 140.8 114.47 77 112.03 2.4 F2TRANSECT8 02232011.JPG 72 

F2 Transect 9 10.1 1.1 1.2 11.5 12 111.12 119.5 114.13 77 112.03 2.1 F2TRANSECT9 02222011.JPG 67 

F2 Transect l 0 11.5 1.4 1.8 12 12 110.97 136.0 114.40 77 112.03 2.4 F2TRA SECTl0 02 1820 1 l.JPG 64 
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Table B-1C. Site Coordinates, Sample Metadata, and Water Quality Data for 100-F Pore Water Sampling, February 2011 

Change in 
Conductivity 

Composite CHPRC Reading 
Composite Trident Sensor Pore Composite Composite Trident Sensor Surface Composite During 
Pore Water Pore Water Composite Water Pore Water Pore Water Surface Water Surface Water Surface Surface Water Pore Water Sample 

Station Conductivity Temperature Pore Water ORP DO Turbidity Conductivity Temperature Surface WaterORP Water DO Turbidity Conductivity Collection Field QC 
Identification (µSiem) (CO) pH (mV) {mg/L)- ( TU) (µSiem) (CO) Water pH (mV) (mg/L) ( TU) (µSiem) (Percent) Qualifier 

Fl Transect l 162 2.8 7.62 287 8.07 10 140 2.6 7.75 3 10 12.98 11 162 0.0 g 

Fl Transect 2 162 3.2 7.46 26 1 7.89 31 143 3.1 7.50 248 12. 15 3 162 -2.4 g, b 

Fl Transect 3 158 2.9 7.84 246 9.36 87 137 2.6 7.94 267 13.04 14 158 -0.6 g 

Fl Transect 4 168 2.5 7.67 232 9.5 1 42 136 2.3 7.80 275 12.87 6 168 -0.6 g 

F 1 Transect 5 158 3.4 7.26 228 9.06 82 143 3.0 7.33 206 12.28 4 158 0.0 g 

F 1 Transect 5 165 3.2 7.85 199 8.58 31 141 3.1 7.62 222 12.36 6 165 0.0 g 

F 1 Transect 6 158 2.9 8.04 280 10.57 85 134 2.6 8.25 229 13.19 6 158 2.5 g 

F 1 Transect 7 161 3.1 7.51 188 9.10 25 140 3.0 8.25 289 12.35 3 161 0.0 g 

F 1 Transect 8 156 2.8 8.04 255 9.60 89 149 2.5 7.84 277 12.94 3 156 0.6 g 

Fl Transect 9 143 3.4 7.27 226 10.99 31 136 3.4 8.22 220 12.78 10 143 2.4 g 

Fl Transect 10 155 3.4 7.98 297 9.23 34 137 3.2 8.02 257 12.40 11 155 -0.6 g 

F2 Transect l 163 3.0 8.11 269 8.9 1 99 136 2.7 8.25 247 12.4 6 163 4.2 g 

F2 Transect 2 175 3.4 7.95 240 7.22 95 141 3.0 7.42 226 11 .25 l 175 0.0 g, h 

F2 Transect 3 180 2.7 8.3 235 7.94 189 139 2.6 7.95 277 12.87 7 180 -5.5 g 

F2 Transect 4 151 2.8 8.05 260 9.93 195 138 2.5 8.07 262 12.7 5 151 0.6 g 

F2 Transect 5 163 3.5 8.19 211 9.96 52 136 3.2 8.24 160 12.57 l 163 -5. l g 

F2 Transect 6 147 2.9 8.21 241 11.32 83 137 2.7 8.37 241 13.14 6 147 -0.7 g 

F2 Transect 7 153 3.3 8.09 249 10.68 72 139 3. 1 8.01 242 12.68 2 153 0.6 g 

F2 Transect 8 152 3.4 8.20 232 10.54 77 138 3.2 8.12 243 12.57 3 152 0.6 g 

F2 Transect 9 152 3.3 7.88 268 9.40 551 l37 3.2 8.06 246 12.35 4 152 1.9 g 

F2 Transect l 0 157 3.4 8.04 278 10.03 144 137 3.4 8. 12 270 12.31 2 157 2.5 g 
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Table B-1C. Site Coordinates, Sample Metadata, and Water Quality Data for 100-F Pore Water Sampling, February 2011 

tatlon 
Identification 

Composite 
Pore ter 

Conduetlvlty 
(pS/cm) 

Trident Sensor 
P.oreWater 

Temperature 
(C°) 

Compo te 
Pore ater 

pH 

a. Elevation are in A VD88, North American Vertical Datum of 1988. 

Composite 
Pore 

Water 
ORP 
(mV) 

b. Latitude and longitude are in AD83 , North American Vertical Datum of 1988. 

c. Probe malfunction ; no reading was recorded. 

d. Data were not recorded. 

e. Recorded with probe held at surface. 

f. AD83 StatePlane Washington South FTPS 4602 Meters. 

Composite 
Pore ater 

DO 
(mg/L) 

g. Pos ible dilution of pore water sample due to exceedence of river stage guidelines during sampling event. 

h. Sample conductivity is <90% of Phase ITb or Ill conductivity. 

i. Jn situ readings dropped > I 0% during sample collection event. 

j . Sample conductivity is <90% of Phase Ill conductivity. 

B-4 

Composite 
Pore ater 
Turbidity 

(NTU) 

Trident Sensor 
urface ater 

Tempenture 
(C°) 

Surface 
WterpH 

urfi ce 
WaterORP 

(mV) 

urface 
aterOO 
(mg/L) 

urface 
Water 

Turbidity 
(NTU) 

CHPRC 
Compo ite 
Pore Water 

Conductivity 
(J&S/cm) 

Change in 
Conducdvity 

R ding 
During 
ample 

Collection 
(Percent) 

Field QC 
Qualifier 
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Appendix C 

Photographs of River Bed at 100-F Area Pore Water Stations 
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F1TRANSECT1_02282011.JPG F2TRANSECT1_02282011.JPG 

F1TRANSECT2_02072011.jpg F2TRANSECT2_02072011.jpg 
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F2TRANSECT3_02282011.JPG F1 TRANSECT 4_02272011.JPG 

F2TRANSECT 4_02272011.JPG F1TRANSECT5_02102011.JPG 
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F2TRANSECT5_02172011.JPG F1TRANSECT6_02252011.JPG 

F2TRANSECT6_02252011.JPG F1TRANSECT7 _02232011 .JPG 

C-3 



SGW-49575, REV. 0 

F2TRANSECT7 _02232011.JPG F1TRANSECT8_02252011.JPG 

F2TRANSECT8_02232011.JPG F1TRANSECT9_02202010.JPG 
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F2TRANSECT9_02222011.JPG F1TRANSECT10_02182011.JPG 

T1 00F2A_02052011.jpg 
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Appendix D 

Field Logbook Records 
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0 
I 
~ 

SITE: Hanford, Washington 
COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET !2- l-/,1/ 

lJI!!!; Start /o.z/q_ ,.,su ... R,.._VEV.....,D=A....,TE..__ ___ __;_ __ 

::-RASL~ UNIT E /41°11 

IB:~N~G~1~4' 
LongW //'fr t'~__:2 

Yf%55LCPi p,;~ 

t..tN 'f!j?,w•· 6sc>Cl'r 
LongW //1', ?jq2,j'7~~ 

Accuracy(lt) / ,W P!Jt::?//,-b/ 

Porywater Purge Pumping Data 
ml Cond 

Comments/Observations 

(on station 
End, ______ _ 

BOAT 2 
tar Sampling Method PY ef ?U' t:::, 
Tndent/Handhetd, Release Point) 

on ID [ (2 //1/H'!l?&r :J._ 

Purge the volume of tubing prior to sample collectlon (circle one(@ NO 

Pump • tart Um• 

Pump end time 

Picture ID 

CMA Computer# C, 
Start Time 

Avereglng Tim• 

End Time 

Sample time ..._./_./_:z....,5.._ ___ __ 

Sample Number.,_ ______ _. 

DO & Ultrameter 

Ce>K/ff;f- ~ ~ ~ ma ssts1ixux 
&1111,11u1IUN l~.72.l=qzl O l115,,?.l75",9 

/J,l'?"~tA-1::;: 
91,6 

Surface Watar !//,.'.29 I z;'f2 IJ.24> lq1, 3/JI /¼/,-f / , J--1 

I 
r 

\ 
fr 

~==-==---==------- __:_--- ----

CJ) 

G) 

~ 
I 

.,I:>. 
CD 
(J1 
-.J 
(J1 

::0 
rn 
< 
0 
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O rable Unit ;= '/de?/, 
Site ID F-tl 7?, ~ 

Porewater Sampling Data Porewater Sampling Data 
T" VI C d ,me oume on Temp Time Volume Cond TemD 

1//:Jr 0 l1~ 1✓s-76 

IJ¥ !SO 1-75· ~/ff$' 

/.2CJ!i ~00 17-5 3,575 
/2~0 [ft) 115 J,5{h 
, --, .-z C 

, ~ ,,, ~ 

..... --/--~ 

,..A - ./ 

r.:r"'.,J 

e 

-
D-2 



0 
I w 

-COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET 
2-7-/J SITE: Hanford, Washington 

OPERABLE UNIT E ;>4 zt=-11--
TRIDENT GPS it 

Lat N 't I W./L:> 
LongW /ll, c/f;Zl:2 

'l'fflWil'S-;;, i~~le. 
LatN it ,U,.l t!..!Jd 

IlME Start,_./~· ~2~~=-'-­
(on station 

End,_· _____ _ 

BOAT Q 

Porvwatar Samplln9 Method !?'~ 
(Frame, Trtdent/Handheld, Release Point) 

fution ID F/-J;~:>t7e,c../-2._ 

SURVEY DATE 

PROJECT PHASE 

WATER DEPTH ,. ~' O -· 

BOTTOM TYP~ ~ - ./ _ 7 / J 
surt•ct 4?~;,u'.k-f'. ~~ a. 

LongW I/~ l/lf:;'t%73 /'J%C/' 
Accuracy(ft) 2,7/ l)IJ0,,0 2, 23/ 

I 

Porewater Purge Pumping Data 
ml Cond Temp 

0 /J./9 '5, <"J''8S 
:}o ).,s-:2 3;,75~ 
6c) J~:3 -;; / .?'?'·7 
q'p /t:-.5 1,:25~ 
l~O /4C.. '?1 -;2./ ., 
/5'0 /M:? ; .1~-? 

Comments/Observations 

Purge the volume of tubing prior to sample collection (circle one)@ NO 

File Information CMA compui.r # 0 

Pump atart time 

Pump end time 

Picture ID 

/7-

Averaging Time 

End Time /.J:2'1 

Sample time ....,.l_.$_':l._. 'O _______ _, 

Sample Number _______ ___. 

DO & Ultrameter /1(/~Ytl::; UJ~~✓../-
.;..,mplev1h1u JI,! 

Surface Water 1,09. 

J)J;J;,1-/ PW C;, ,67 :JS 6 /tJ5', 

h!Jt;I PuJ 7,13 7.JL/ ?b~ /PJ ,J.. (,,5/ 
1, 

f: ~:::::-==-~==------------___., 

(J) 
G) 
:;E 

I 
~ 
<.D 
CJ1 
--i 
CJ1 

:::0 
rn 
< 
0 
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. -•--.!~ ' ·.~· --·.' .• 

Porewater Sampling Data Porewater Sampling Data 
T" VI Cd T ,me oume on emp Time Volume Cond Temp 

/1Jb 0 /~6 J,1cn 

/JJS /::15 /~£ J/1t 

/J5'0 j~ /61 J;!?/1 
J'/1?5 ?,51> It?.. j 1lr'7 

• 

-
0-4 



0 
I 

CJ1 

-
SITE: Hanford, ~~•hington 

COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET .,_, )
1
r?f.j 

~ Start /OQ 5 SURVEY DATE .,,L'//?//J _ ~=-'-""~~+, -'-'--,7<.J-<---
OPERABLE UNIT 'F /fJf:¥/-

Long W //?', 1/1-f .:J. J 

'J'E99¢CGPS -;;:-;~6k..-
LatN 2/611-t,//:?t/;?t 
Long W // ~ 1/£//;?? t:./ L/ 
Accuracy (ft) /, 5 ~ fe)c?~ j, if' 

Comments/Observations 

(on station 
End ______ _ 

BOAT 2 
PorewaterSampllng Method P7 ~e_ 
(Frame, Tridenl/Handheld, Release Point) 

S~tion ID [f 7(~n~ .E 

Survey Data Table 

PROJECT PHASE 

WATER DEPTH 

L•Ytt 

Purge the volume of tubing prior to sample collectlon (circle on~ NO 

CMA Computer# / 

Data flle name .dat StlrtTlmo 

Avoraglng Timi 

End Time 

Sample time /V,z~ Pump 1tart limo 

Pump end tlmo 

Picruro ID 
~ 
~ 

Sample Number...._ _______ _. 

DO & Ultrameter 

~ ~ ~ IAA cg,ws7 ~ ~& 
tfJ,2 

Surfaco Water ~ L/P,5 

q,~ 

All.vi 11P1 q" Q r,stJ-:J.10 1P2,r i.jt-/, 1 

,#; 
i 

ll71'// '· 

!1 r 

(j) 
G) 

~ 
I 

.i,.. 
<O 
CJ1 
-.J 
CJ1 

;o 
m 
< 
0 
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....... ·-·-· .... 

Porewater Sampling Data Porewater Sampling Data 
T" VI Cd T 1me oume on emp Time Volume Cond Temp 

;£>SD 0 /#-:f 1,~13 

/ICJ5 jt9&> /b§ J,,ij3t I, 

l/2v ~~ /'75 J/1;:p 

!IJ5 o/'t?P /65 J~1/;j1f 
1/.50 650 16f J,ffl 

-

-
0-6 



0 
I 

-..J 

- -
SITE: Hanford, Washington 

COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET ..., "")'9-) j 
~ Start J.2RP _su-R=V=EY~P-A~TE~-~-~----

::-RABLE UNIT F /).t?l-(; 

YESSELGPS 

utN t/~/ '7?!/;2l/)? 
LongW J(q, '-/t//JJpJij 
Accuracy(II) / 1 f5 f}/)p//, J/'/ 

Poi,water Purge Pumping Data 
ml Cond T'"11D 

\. 
'\. 

:\. 

'\.. 
'\. 

'\.. 
'\. 

'\. 
'\. 

'\. 
'\. 

'\. 
\. 
" 

(on station End ______ _ 

BOAT~ 

Porewatar Sam piing Method F;Y7{-'Jlle, 
(Frame, Tridenl/Handhe/d, Release Point) 

Station ID F / //JYJ~5 /)I('~ 
D 11' fi/; 4,1,1-t;. • 

Survey Data Table 

PROJECT PHASE 

WATER DEPTH j, b 

BOTTOM TYPE[). /2_ ,/ , ,.) /_ 
Surftc• &~ /;{7fr :,&n(t 4? ~ 

Lav,c 

Purge the volume of tubing prtor to sample collection (circle one~ NO 

CMA Computer# J 
Data file name .dat Start Time 

Pump •tart time 

Pump end time 

Plctura ID 

Surface Water 

i 111 :;'f}/ fi 

Averaging Timo 

End Time 

· Sample time 

St!!e or f{• fJ~W/6 
Sample Number .__ ______ __, 

DO & Ultrameter 

,,. 57il~ g,l~q ,~.q1C'2f~~ 
Tw1'.b_ . 
3/,/ 

IP1&1 z,h 11.2:t l'l/,t-91 l'ib1 s ,e;,-2b 
Recorder 

Pv'n~l f}/,f} 1.10 1.1'/ ,re, /t)/.E IS-5, 1 

:::0 
rn 
< 
0 
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Porewater Sampling Data Porewater Sampling Data 
Tl VI Cd T me oume on emp Time Volume Cond Temp 

J;?e>.<; p) /i>G 1,2/ff 
/2:?0 ,~o II#~ J,'/fJi 
J~3S '120 /~) J,'1f17 
1250 ljpP /'95 J.13~ 
1305 ~ /~? ?J,tj(t) 

(;50 

-

-
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0 
I 

<D 

' SITE: Hanford, Washington 

OPERABLE UNiT/7~ 

IBIPENJGPS 

Lat N #', ({6//7 

Longw-//9;. ~f//28 

VESSEL GPS 

LatN 4'6-661/St{/O 

LongW //J?.. 9'~/2,79f'9 

Accuracy (ft) 2 , 6 7 , 

Por:,water Purge Pumping Data 
Cond 

I 
' •. -

COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET 
!!ME Start /2 /C) SURVEY DATE 2. -/ 7-2o/ I 
(on station End . ·(5 .5-b ._/_o_____ PROJECT PHASE /@,F ,,-a;,-/:' 

BOAT &/ z WATER DEPTH IL 2. 
Po'9Wlltar Sampling Mothod nz,,-,,,c 3 
(Frame, Trident/Handheld, Release Point) 

Station ID £2 J'izM..ra:.(5 
Laxer 

Purge the volume of tubing prior to sample collection (clrcle one) YES ~ 

File Information CMAComputar#~5 

Data flle name .dat I'? am Start Tim• 

Pump start time 

Pump end time 

Picture ID 

S.mple values 

Surface Water 

Averaging Tim• 

End Time 

Sample time ._! ..,/_.f: ... '3 ___ CJ _______ __, 

Sample Number l~.CO 

DO & Ultrameter 

1: zz,I :v I e 1 ,.7 Jz_ E', 

vzszlgz~ 1/o'o 1mu1132'. ¥ 

re,/6 
I z3:5 

I i,t17 

Comments/ObservationsE?;: /-f??P 2;;.. ,, z ci,22-Zm 
/ 2' V .-r ,R. r_:j ~ /.A::=> ,,,-4 

,c;,,,~ I ~7£ 13.18 
~ -~ r, /, 9-9t: 8,1q 

of,e::' 

2/-5 

2/I 

1'??.J" ~ 
/65.o /t;(O.J 

//)/ / /L-< 7 

~ !Sample Collector,S-/4--,,,.,a.,..-, 

3f,cJ 
,c:-/. ,,c. 

(f) 
G) 
:;§: 

I 
.i::,. 
<D 
CJ1 
-.J 
CJ1 

;:o 
rn 
< 
0 
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.. ··~-~-·,./ 

Porewater Sampling Data Porewater Sampling Data 
Time V I oume Cond Temp Time VI C d T oume on emo 

/{/3'0 a /#o 3 y73 

////:;;- /tJ O /77 3.4&( 

. /Sec:,, Z5o /7.:5· 3~/7 
-
- /~/5 ~o V7.z. ~ //09 

I/S3o 4/So /7/ s:~~ 
V5"f"'5 ~ /4e ;' / oo 

-
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0 
I _., 

_., 

e 
SITE: Hanford, Washington 

OPERABLE UNIV4:Z£ 
IBIPENT GPS 

Ult N _ __,1/t'--C~:;...· -__._662~'""-.LY: .... Z_ 

LongW //9. 9'C .Z 9g_J 

VESSEL GPS 

LatN 

LongW / / <J. B9'9o3tf I 
Accuracy (It) 2 « Z .t/ 

Comments/Observations 

-COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET 
Ifil Start // 0 d SURVEY DATE 2.- /g.;J.::J/ I 
(on station /.. <~ {' I C 

End.,,.. / ,._, PROJECT PHASE/,-?7/' d / e 
BOAT &-,r.dli WATER DEPTH B. 6 . 
Porawatar Sampling Method ,G-,;;rme 3 
(Frame, TridenVHandheld, Release Point) 

Station ID F/TR@<::;,EC Tio 

Survey Data Table 
TRIDENT PROBE 

BDTTDMTYPE 

Syrftc• ~a;$c: 
LaYtr h✓ 

REFERENCE PROBE 

Purge the volume of tubing prior to sample collectlon (clrcle one) YES 

Fleld L 

Pump 1tart time 

Pump and time 

Picture ID 

Sample VIIUH 

Surface Wat.er 

File Information CMAComputar#(42"d5 

Start Time 

Averaging Time 

-70 / z_ End Time 

~ Sample time j // i5'. 
~ B7,t'L2/Di!£J/tJmple Number :1 ::z::L-:::s::'.t\::c::?-::::: 

DO & Ultrameter 

~ ~ W ~ cgnguc71v 

Recorder R & z,:,;; 
~cn-t~ § .so O L ISam~Collector Z?--d- r 

/w 6t,.._/4 ~,,... /4/A-, se 

(/) 
G) 

::E 
J,.. 
<D 
U1 
---J 
U1 

:;o 
rn 
< 
0 

I 

I 

I 

I 
I 
I 
I 
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· .••.. ,.·.; .. ·.•~!-.,: 
:;_----::-;,,··•·- • :,e·~---·· ····· •·-;~ = · .. ,.. ·1.;.,,;...:,; __ ............. - .. ,~---~--~~·-i.; -~-. -·. 

Porewater Sampling Data Porewater Sampling Data 
i Tme Volume Cond Temp Time Volume Con d Temp 

~ ~ /57 g, _~97 

/Zoo / S8 15'"~ '3.3(5'f./ 

il?/-:S° ~ /<47 3.:U-3 

VZ.:so 45C> /.S'7 5-367 

/ -71/L:' 550 /57 3 .36fi 

e 

-
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0 
I ...... 

(,J , 

-
SITE: Hanford, Washington 

COASTAL MONITORING ASSOCIATES!,QREWATER FIELD LOG SHEET 
~ s~rt B O o suRvev P-'TE ez -✓ a -2011'> 

oPeRABLE uN1T /en F 
TRJOENT GPS 

LAI N% c:'60//Z 

LongW -//9~ 4/39/?7 

VESSEL Gps 

La!N ~,,(, <{c{.O>f'lf'7Z 

LongW //9, f'.3985726 
-'ccuracy (lt), _ _ z_,_6----'-9 __ _ 

Porewater Purge Pumping Data 
ml Cond Temp 

.r?Q,...-.;o,i--- ///7 ·::.:;_ ;>,P,< 
c:::,' /9"9 3;_:57z.... 
so /:s:-7 :3 .:.rL/ 

6:C> /~9 33 -369 
?C> /,q :.:~..; 

Vzc, /60 ~ =<.7/ 

Comments/Observations 
Z>a 

~,-,c / 
/t?,22-

Cc---t" 1403 

~~ 1= - ~ End 1 0{) PROJECT PHASE ;'t7t7 r- cf'iw Z 

BOAT g?e,c Is WATER PEPil1 / /, 5 

Porewatar Sampling Method &-::-ze 'f 
(Frame, Tridenl/Handheld, Release Point) 

BOTTOM~ & 
Surftc• /7? a,;; 

Ltx•c &a/ 
REFERENCE PROBE 

Purge the volume of tllblng prior to sample collection (circle one) YES 2:9' 
Fife Information CMAComput.or# Ones 

Data file name .dat g Start Tim• 

Pump 1tart time 

Pumpendtlma 

Picture ID 

Sample valun 

Surface Water 

<?h ~rt" 

8.// 2£6 

B.o,;- 278 

Avtroglng Tlmt 

2- EndTlmo 

Sampletlme !_/_¥_0 ... '.5-____ __. 

~~~---'"'--""" r<! 4/7.S«r_,t? _ Sample Number ! ,g ;£,? L>L> S 
G.Z/Ba,// 

DO & Ultrameter 

~ ~ ~ ~ c9pgy~11v 

_!1_2_, s_c_·1-a_. _;L_ 1~2_7._o_..l-82 ........ -tbl..__7_3 ___ 6-_._7_~1~60 
Recorder I::. ~{p.a 

7",=>.S: c:c,,o/ -,-;...,-6, 
jsamele Collector z_-~ , 

/ Clas· /5".:5.6 172- >- > 

/0/,$ J:57,3 /~if """"/,,..,_ / ,,/ . / . I ' ,, 

::0 
m 
< 
0 

------ ---------
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Porewater Sampling Data Porewater Sampling Data 
T" VI Cd T ,me oume on amp Time Volume Cond Temp 

/~~5· C) /i{I ~?73 

/500 /t::)c; /53 3 _37c; 

/.S/5 Zoo /£5 3.358 

1/.:2,,..,, 3:'c>o //£ :s.~~L' 
;s~?;- 9cc- /66 3 .35'5" 

v.t{ev So6 1/2(7 3.31/q 

,6/5 6co /6'7 :s. 339-
/ 

/6',?o ,<s;-o /,!7 5.3/2 

• 

• 

0-14 



I 

I 

\ 

0 
I ....... 

(J1 

SITE: Hanford, Wathlngton 
COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET '/ 

rug Start//~ SURVEY PATE 2-22..-;a::)/. 
OPERABLE UNIT laJ E 
IBIPENTGPS 

Lat N '/£. 66055 

LongW //9 • L/t/0/7 

VESSEL GP§ 

LatN 

Long W //{I , f£'O /$A' 2 7, 

Accuracy (ft) /, f?(,{ 
~ -,. t!.08 

Por,water Purge Pumping Data 
ml C ond Temo 

- - - /d3 ~ '2.19 
/ 

,.-'\ / U<:"" 3./£2--
3a /5:2 3,/Z7 
,-jO / 5-:/ ~~Z/"6 
9c5 /SB '=!!:-2.1'8 
/.2CJ /59 3 Zero/ 

I 
I 

Comments/Observations 

Do 

~~ 3 -End / Z S PROJECT PHASE .tr;'('y2:Y/ /gz 

BOAT ~ ✓ z. WATER DEPTH lo, I . 
Poraw1tor Sampllng Method, _____ _ 
(Frame, Trident/Handhold, Release Point) 

Station ID & TR,11/SECTC/ 

Survey Data Table 
TRIDENT PROBE 

BOTTOM TYP~ _ ./, ~ 
Surface ~nz ~ 

laYI[ 4-q( 
REFERENCE PROBE 

/2-

3 . Z2-

Purge the volume of tubing prior to sample collectlon (circle one) YES )16 
File Information 

Data file name .dat 

Pump etort time 

Pumpondtlma 

Picture ID 

Sample v1lu. 

Surface Water 

_,P-f/ o# 

Averaging Tim• 

End Time 

Sample time ! / 2 q 9:: 
~r • l 'i'6'' ' Sample Number LQZB0.04' 

- '1-oZ.ZZi!l:>II 

DO & Ultrameter 

QQ it1. ~ m SsnducllW "/t,r t ~,k~_-&.,..,.,ls~a-v_.1&,-...-1__.1rgo!iA-z-t-1~1~-s-2-.~t-~l9~3 

To.s a:,,d Urb !Sample Collector ~ 

,, 
!: 
\· 

\' 

\ ' 
\ 

( 
' t 
I 
\' 
\; 

9,5~ r 
-~~~~~~~~~c,;c;..._;/'t";~;,k;=~~~!"_!=~~~_:___:~~~__!_~~~-=~~-------------------------· 

7.8o z !:/ IOZ.',t l.5lxo =,;53 ., ,3// ~ ,,,.,.r~-,,-

5 'E:I 

~--------==9=,f'<="= 7.98 ~ 9.-9 /L/ /57.,::; -

;:o 
m 
< 
0 
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•• 2 
Hanford Site 

Porewater Sampling Data Porewater Sampling Data 
y· V I C d T ,me oume on emp Time Volume Cond Temp 

V:Zt?L/ 0 15'9 3. 61 L/--

/2/~' /OrJ I<?' 3 31/6 

/2-6~ 'ZS:::::J /S"6 ?:.19/ 

/_7// .. 3.Q:) /<t( sr/87 

V3'.:::C> ~50 / 6 J:2.. ~ ;q/ 

I/A"/'> 
,_ 

/ -5/5 5o,/', :! 77/j 

/3ui s:s-o /,,('Z. 3 ~ '37-f.l 

-

• 
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0 
' ~ 

--.I 

COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET 
SITE: Hanford, Washington 

OPERABLE UNIT/():? E 
IBIPENT GPS 

Lal N /f5_ 66<:J.53 

Long w 4'9. {(,& Zo 

YESSELGPS 

LalN (/:6- t/6053 lfJO 

Longw//5>. Ef'//020319 

Accunacy (11)_.=z=-~-=6::.....a'/ __ _ 
,..r.:b'c-,,.. ~/1?7 

Portwater Purge Pumping Data 
ml Cond Tem 

Commenlll/Obaervatlon1 

,&.-.,,,/ 

eo.,..,_A'::.1",/4 

TIM£ Start /f"l(S: SURVEYDATE 2-ZZ-<PI/ 
(on station 

End_ ______ PROJECT PHASE ,.C,.,.(° ~ afz..-

BOAT 6?-a,,-/Z 
Porewatar Sampling Method 0?n:, .... S 
(Frame, Tridenl/Handheld, Release Point) 

WATER DEPTtt ~ -9 

BDTTDMTYPE 

sur1ma.w/ca41/r 
IJYtc 

REFERENCE PROBE 

Purge the volume of tubing prior to sample collectlon (circle one) YES NO 

Pump atart um, 
Pump end lime 

Picture ID 

Sample valuea 

Surfaca Water 

i:::t::> ,di 
/U, ?o 773 

/ O QQ 7,-. 

FIie Information 

~ 
t::::::::::j 

2.. 

.Fi r~/i'tv.s~cr9_azzz.Zc>11 

CMA Computer# ·7 
Start Time 

Avenaglng Time 

EndTlmt 

Sampletlme I 152.s 
Sample Number I ,,aa &' pr(~ 

DO & Ultrameter -r,,., t 

Zc,G" 

c;;:~,,. 

QQ Rtl ~ ms c~~~ 

"'k'z-.:..c• ai;g,/,.1 li?~-z .... 2..c'2a:.12.o"-'-1~a.i:i& .... s:i-41-/"'"'$=1 .,_:s....____.l 9 , ·13 
.A 

Recorder Z'. ?k L 9 

oeP 7C>S a,-d "lvrt? I Samele Collector s:4n.;.,.., -:rn,.-,,,""' 
Z.3t; <?//27 / J/~ f 9,50 /'1c.k .s-, /-I I.-? s:cre ,-r7 

Zz.s 9 7 ,:, /, /..,-, ';.>, -
, ,I 

'f- «.J 

(/) 
G) 

~ 
~ 
<D 
CJl 
--.I 
CJl 

::0 
rn 
< 
0 
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----~~- ·-· 

'(' 
StartTlme :s-:; 

Porewater Sampling Data Porewater Sampling Data 
T" VI Cd T ,me oume on emp Time Volume Cond Temp 

0 
I e::::.Jt::. r\ /6'~ ~-~7« 
/5~5 /s·o /,,{,H s .3.~ 

/.,.("~ 3oe> /7n 3 . ~ e,.q 

///5 t::so /'7,2_ 3. s7Z 

-

. I 

D-18 



0 
I __._ 

c.o 

r SITE, ~oro, WHhl,,.., 

OPERABLE UNJT /QQr 
TRJPENTGPS 

Lat N &- b6.09 z_ 

Long W //,?, fJ/0 92. 

YESSELGPS 

Accuracy (ft) /, 72.. 
,.;?Q:IP /. 92 

Comments/Observation, 

,.::;'?,,.,/ 

ea.,,,-.,,/4 

-COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET 

,.:::,o 

&// 

<?. 10 

rn s1ar1 /OQcJ susvevoATE 2-Zif -20// 
(on station / .,, 

End _.e:-0-C, PROJECT PHASEA?<QY c::::6 
BOAT A2c / Z WATER PEPil:1 "'7'H.R: /'/' t{L/ 
Porvwater Sampling Method ~ 3 
(Frame, Trident/Handheld, Release Point) 

Station ID F/ TRA'/VSl:CT? 

Survey Data Table 
TRIDENT PROBE 

5 . s 
z_ 

BOTTOM TYPE , 

Surt•ct ~ /2:& 
Ltx•c/4-r/ 

REFERENCE PROBE 

Purge the volume of tubing prior to sample collection (circle one) YES NO 

File Information CMAComputtr# Z 
Data flle name .dat Ster! Time 

Pump atart time 

Pump end time 

Picture ID 

Sample valun 

Surface Water 

/-'// 

7-6~ 

7:SI 

Averaging Time 

Z- End Tlmt 

Sample time I Voo ~ 
~ Sample Number l .8d..8C> C I 
-".Flnt?.IWS£CJ'?-IJ Z.Z) ~I/ 

DO & Ultrameter 

22. gl:! IE.. !IL Ssndws11xt1X '7i,,-/ ~14·_-3-~.,.1~?-. z-~-1~z;-;~1n~~·z-o~l/.~~~~~~_~3--.l1¥& 

... vz .... ,.., .... ·•s-___..1a..,zs: .......... l_z .... s.,.2 .. 1 ... 9;.._z: ... ~ .. ~ .... 1 """10'"n ... _;,._____.I z _5t 

Recorder ..e /4«ea 
o.,,e.,,::, To~ ayt:/ 7Z,~- !Sample Collector s~ 
z;~ /a.o /t°l.6 /0,07 

l8R /,,,e _ /~/Jr ., _, 

Utt11:;1 

•: 
' t 
I· 
I 

\. , .. 
I 
f 
F 

i ,· 
t 

l 
I\ 

(J) 
G) 

~ 
~ 
c.o 
(J1 
--..J 
(J1 

::0 
m 
< 
0 
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.·. ~-= ,· ·~ - .:.:..,.._:- ~ ..... ,1..-;_::;.:· ···· ·• 

e2 
Hanford Site 

Porewater Sampling Data Porewater Sampling Data 
T" VI Cd T 1me oume on emo Time Volume Cond Temp 

//t'IO 0 1/'Z. 3. IZ3 

//,~ /SCJ /?{;< 3 /5't:. IP 

//30 3 50 V'-'5'7 3 //✓.., 

1,/)'I./-<;' 6.!:X'.'.J //,<' 3 ./.5'/ 

-

' 
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0 
I 

N _.. 

-
SITE: Hanford, Washington 

.OPERABLE UNITI' <X2 F 
JBIPENTGPS 

Lot N 

Long W //'7'. 1/-',(0 8 3 

VESSEL GPS 

LIIN 

L.ongW 

L/.{,660</5728 

//?. ~L/ot32Bo2.. 

Accuracy (II) /, t/H' 
~✓-o'/ 

Por,water Purge Pumping Data 
ml Cond Ttm 

Comments/Observation• 

F,..,., ( 

-COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET 
mg Start / 22.Z... SURYEVDATE ?· 25 -ZOI ( 

{on 
sta

tion End /¥'o O PROJECT PHASE ~ c/Gz,. 

BOAT 'E::c::z / 2,. WATER DEPD1 (CJ, 9 
Pol'9Wlltar Sampling Method ~ 3 
(Frame, Trident/Handheld, Release Point) 

BOTTOM TYPE 

syrtac, a'dM?t C$-

Sensor Depth Onl 

Temperaturs [CJ 

Survey Data Table 
TRIDENT PROBE 

I -/z~ 

. I ~-289 

ConducUvlty [mS/cml I /S-3 

REFERENCE PROBE 

I /2.:: 
I '3 . os.s 

I /33 

Purge the volume of tubing prior to sample collecUon (circle one) YES Ne" 

CMAComputer# -~ 

Data file name .dat Start Time 

Averaging Time 

End Time 

Pump ,tart time 

Pump end time 

Plctura ID 

Sample Ume! ._ ..;./_._2..-9"'.: ___ :.:s;...· ____ _. 

Sample Number I ;J 2-..i DO 2.. 

Sample valun 

DO & Ultrameter / 
-r,-, t., 

gQ ~ fIBl: ~ Con~~ I 10.49lj,o:3 lzsz I 9.?yz I / = i I r-a-
Surface Watar lu/Zo;,;.&_e__.l_B;;:. .... 0 ..... r...,I U-...2. ....... l'-'9;'-'-;,, ... 1...,?:al ..... / ....... s:::;.t..,:..g.,._~I Z- · oz_ 

Recorder ?Z::ha 
Do r'/1 o/p 7£:>'S fr.,,(' t. aJ:xample Col!ecto~.,,....:::z 5;°A,.11;a 

/0, ?7 8.10 z01 985'7 Zo. 3 /$0,8 \. 
Ca...--..r..r:. ;,.,1- 10 . ~R ;;,~a. 7 , ,c. on-- '7? -==- --~~~~ ~-=-==--=-:_:.__------

(J) 
G) 

~ 
!,. 
co 
(J1 
-.J 
(J1 

:;a 
m 
< 
0 
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·· .. _:. ,:._··:.. 

A Coaatal Monltorln Auosclatn Porewater Sam lln Sheet a e2 

W' 1-------,-----=------~H•=.:n:..:..fo=.:rd-=--=S.;.:;lt•=----T:c---=---------t 

Porewater Sampling Data Porewater Sampling Data 
T" VI Cd T ,me oume on emp Time Volume Cond Temp 

/2~~- 0 /~.3 3.2?o 

~vo V.0 /S..~' 3.26'.:3 

/'?/~- ~SC) 1/St< 12"7.79 

/330 k'.s<:> /<A 3 ::><:::<: 

-

-
0-22 



0 
I 

N 
<,.) 

-----

- -COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET 
SITE: Hanford, Washington 

OPERABLE UNIT ~CJd ,,-=:-­
IRIQENT GPS 

ut N 

LongW 

VESSEL GPS 

utN 1/6'. &{OB'a:J88 
Long W // 9 r/ </0 5:EoL/Z... 

Accuracy (ft) /, 9 6 
P a;;.I"' I, 7 P 

Porewater Purge Pumping Data 
ml Cond Tom 

Comments/Observations 

F,,,</ 

~ Start / Y: / .S SUBYEY DATE 2-2 3 -20 / / 
(on station Jf 

End L_Q_ 0 d PROJECT PHASE G.{Zv'# Ct'(Z. 

BOAT &a lz_ WATERDEPTH 222, 5-,e;;/,.5 

Porewatar Sampling Method ,,c;t;,,..-:>1e 3 
(Frame, Tridenl/Handheld, Release Point) 

Station ID E2. TR,&NSECTa 

Survey Data Table 
TRIDeNT PROBE 

-IZ N 

BOTTOM~ . 

Surface ~t72 

REFERENCE PROBE 

Purge the volume of tubing prior to sample collection (circle one) YES 

File Information CMA Computar # 

Data file name .dat Start Time 

Pump start Um• 

Pump end Um• 

Picture ID 

Sample velues 

Surface Water 

DO ,.:,h 
lO. l'f 8.1B 

Averaging Tim• 

HI-/F- 701 End Tima 

.,, Sample time ! /,t/ 30 

Sample Number lr-B._Z_A_,..L;_D_..,,3 __ ..., 
,CZ 7i ~ -EcT8 _D2.Z3ZDrf 

DO & Ultrameter 

~ Stl ~ IRA cooduct1v~ IZz 21 '8.12. 1£2 1 9~221 ,.-s-.,~ 

~i,s71 s:Z ,!~IZ iJ l~tl I /~7. 6. ! Z .73 

Recorder ~~Z&i 
orf) °TL>S a:;nd_ -C,6 I Samele Collector .s½zzaa::z Tc-/,11~ 

237 9~~09 /t/7;,· Zl,6 

Cc.-...pa;;,fe /0 . ~l,J. e20 ;>::, .. OD,_ 

--------- -

,. 
i 
:· 
\: 
t 

. 
I! 

!l 
! 
! 

i 

r 
I 
; 

I: 
I: 

;:o 
rn 
< 
0 
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. . . . '.- . _. .- . . . ~-~•- ...... . 

- Coaatal Monltorin Auoscl1tu Porew1ter Sam lln ShNt e2 
Hanford Site 

Porewater Sampling Data Porewater Sampling Data 
T VI C d ime oume on Temp Time Volume Cond Temo 

/1/J'O C, /5·,5 's -f'/fO 

/~/s /50 /5)1 ·s, //?L / °S'/ 

¥ s·o 
/ Soo ltG9 __ /<"4 3 .4/'P . 
/SIS 556 /59 3.31/7 

/52..5 ~ /S-9 3_3&-'J , 

-

-
0-24 



0 
I 

N 
u, 

-
SITE: Hanford, Washington 

OPERABLE UNII l'q:,, ~ 
JBIQENTGPS 

Lot N (/&• 66(:)7_5 

Longw//9* qyO 72-

VESSEL GPS 

utN ~6- 66C>7t/9£"Z 

LongW //9 , </f'V67572 

Accuracy (It) /, 6 7 
/*✓-' Z./0 

Poi,wat,r Purge Pumping Data 
ml Cond T9111D 

/7 ""re~ /U -
c::, 1¥~ ~ - 3~· 

3LS is--2- 2.3"'7/ 
60 /56 7 ~¥1/ 
9,,..., /_<;6 2..767 
/"Zc, /SB 2 - 5-!'Z.~ 

Comments/Obaervationa 

-COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET 
I1M£ start /Q o 6: suRvEYom02-25·Zp/ I 
(on station // ,., 

End · /Q PROJECT PHASE ~42// r/4 Z 

BOAT .&x,: / Z WATER DEPTH 5. O 

Porewatar Sampling Method ,,z:;;;.~ 3 
(Frame, Tridont/Handhekl. Release Point) 

Station ID 07/./1-!s?cTR 

Su,vey Data Table 
TRIDENT PROBE 

BOTTOM TYPE 

swrt•ct ~cc.iff_ 
Lav,r/44 

REFERENCE PROBE 

/2 ...... 

2 . 

Purge the volume of tubing prior to aample collectlon (circle one} YES NO 

Fite tnfonnation CMAComputar# 7 
Data file name .dat Start Time 

Pump atart time 

Pump end time 

PlcturalD 

Sample values 

Surface Watar 

Averaging Time 

End Time 

a 
P7'Rl?/'lf ,FC/'8-0Z.U;ZOtl 

Sampietlme toz.o 

Sample Number ! /S Z. L? ?PC 2.. 

DO & Ultrameter 

~ gli W IR§ co~~flxll" ~,..t 
!Zo.3 

.... Pz. .. · ..... w ........ l ... 7. ... e .... £:: ........ 1 2 ..... 7__.z ___ l""'&U;,,__z__.._l _/ ... ~....._ .... z ___ , z. 96 

Recorder 4£' f-., 
z:;x::, ;t1II 

,,t:;,;,c. I B-7o' 7.9 7 
1,,j, !Sample Collector~ 

9-80 

:::0 
m 
< 
0 
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:;._,~;.. ... · . 

- Coaatal Monltorln Anoaclatn Porewater Sam lln ShHt a • 2 
Hanford Site 

Porewater Sampling Data Porewater Sampling Data 
T" VI Cd T 1ma ouma on amp Time Volume Cond Temp 

/t"J2o 
,,.,,,,.a 
~ /.58 2. 5:1.3 

1/J<~ WO /59 2.81? 

l t'J'/.s· ~o I/sq ze//7 

//00 65D VXn rz.8S6 

-

-
D-26 



0 
I 

N 
-.J 

-----

SITE: Hanford, Washington 

OPERABLE UNIT /oo ;.::;­

IBIPENT GPS 

Lat N 9'6 . ,56/2.0 

VESSELGPS 

Lal N ¢6' _ 00/02397 

LongW // 9'. ~W/ .C /Z / 

Accuracy (II) /, E?~ 
?a//, ~2-

Por,water Purge Pumping Data 
ml Cond Tern 

Commentll/Observationa 

--------

-COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET 
I!M!i Start / / Z. S SURVEY DATE OZ. 25 ZO I I 
(on station End /Z 5 . .c-

_, PROJECT PHASE §:tfj{p/1 Clh 

BOAT &:i ;/ 2.. WATER DEPTH 6- 5 
Por9Wltllr Sampling Method /7'b#t!'. .3 
(Frame, Trident/Handheld, Release Point) 

Station ID r / r,,z,4 NS E"C To BOTTOM TYPE 

suctm ~ azllf lc 
Loyor lz,,,-/ 

REFERENCE PROBE 

z 
/3'2... 

Purge the volume of tubing prior to sample collection (circle one) YES 

File Information CMA Computer# 

Data file name .dat Start Tim• 

Averaging Time 

A 'N·-M- "101 • Z.. End Time 

Sample time ! /I SO Pump 1t11rt time 

Pumpendtlma 

Picture ID r O Sample Number! #2.i.OCQ 
'=' 77"R/1NSEC"Tb_o22'!,20ff 

DO & Ultrameter 

Sample VIIUH 

5!Q g11 s=._ m_ C_andyctl~ 7.,rt 
.... I i __ , w ......... l B=o..,_7_.,IN_.._'S___,l...,di""".""..3__..I .._/_S,_%...,8...____,! 473 

Surface Wetllr ul1~~-,1~r~1~e ....... z.a~l2-.2_9~l~e:=t ..... ~u~1~1_3=~~o~_.I ~~~ 
Recorder £&, /.rra 

,c, C> jP/f ORP ToS C:0-,0 Tott!, !Sample Collectorz~ 

9,/2. 8 .0/ Z76 103_ 'f /.SS,Lf 2.q','/. 

'0 . S-"7 R .o4- 7C'I,.., .,,,,...,::-, ,•<-:,,., =,/-

- - --- t 

;o 
m 
< 
0 
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· .. · - .. ,.· ·--·~---•--
,,_ :.. . . ·•· ;.-__.:,._~ . 

Porewater Sampling Data Porewater Sampling Data 
T" VI C d ,me oume on Temp Ti VI Cd T me oume on amp 

/ISO 0 IS7 Z .932-

/Zoo l()'O /60 3.otCJ I 

V,t/S 3co v'.(3 S.ooo 

v2so 550 /tG 2.93/ 

/2 //t!J 6.SO /t"f ? .C/32-

• 

• 

0-28 



0 
I 

N 
(0 

-
SITE: Hanford, Washington 

OPERABLE UNIT /C)O,C­

JBIPENT GPS 

ut N o/"C , ($6/03 

LongW //9' 9',~/08, 

VESSEL GPS 

utN 9"£. 60/Q3273 

LongW //7.. ff/0790{t. 

Accuracy (fl) 3. 7 S' 

r"a::.," ;,-. ~ 
Po!Jwater Purge Pumping Data 
ml Cond Temp -~ --- / «/ ., -

Cl .,-'5YS: < - <2-/,< 

s~ / s 1/ 7 'g C-r-i. 

c;,----. /5" ~ Z. . P9tl 

96 / 5:".? z .<;t::>c; 
Va:::> /s,, 2.906 

Comments/Observations l'O , ., 

~,.,1,/ 

Ca..-,.....-"\ ..... t:° ,:./..,J,," 

e 
COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET 

~ Start r3$0 SURVEYDATE z-z5- 2.0 ( \ 
(on station / / 

End L.OQc> PROJECT PHASE R.t-Zod r-,4 ;:, 

✓ ~ BOAT ,:'.s:ac, Z WATER DEPTH ~ / / , 7 
Porvwatar Sampling Method t'.'5'.nnx: 3 
(Frame, TridenVHandheld, Release Point) 

Sensor Depth [lnJ 

Temperature [Cl 

Survey Data Table 
TRIDENT PROBE 

I -/2 .... 

I 2.909 

Conductivity [mS/cmJ I /£/ 

BOTTOMlYPE 

surt,c• cncdv,..., e,;$ 
Lmr,e' /2.-,/ 

REFERENCE PROBE 

I /.2-,.. 

I 2 . 688 

I /37 

Purge the volume of tubing prior to aample coUectlon (circle one) YES _NC> 

7 CMA Computer# 

Data flle name .dat Start Time 

Averaging Time 

#Nt="-1v - 7ol 2.. End Tim• 

Sample time /;'VO:Z Pump ,tart Um• 

Pump and Um• 

PicturalD ~ 
C Fz. r,e;:N s £C1"6- 02.zr20 , 1 

Sample Number ! .82 MDI 

DO & Ultrameter 

Samplavalun 
~ ~ W ~ c~duc~lvltv 

Recorder 

z:,o /# o..Cr' T.D.S Co-id Wil?g jsamele Collector .Z,,.-R,:::, .,..e . .2.z. 
//.33 ~ 2.¥S 9.S:~ /3'1,2- 22 .9 

// '?/ ;?;,_/ 7.i// 00,,,,. ///./ / o- / 

f. 
1· 
'· 

(J) 
G) 

~ 
I 
~ 
(0 
(J1 
--J 
(J1 

;o 
m 
< 
0 
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~ .. .... _. __ .. ,:. ;,. _ ;~,,.. •·'· · · -,,., ... ; 

Porewater Sampling Data Porewater Sampling Data 
Ti VI Cd T me oume on emp Time Volume Cond Temp 

/¥cJ7 c:> 15/ 2 .?/4 

/~'.5 so /SO Z.R73 

V4130 /{}1'7 /~6 2 ~II 

1/~4'.S 200 /50 2.7R3 

/Sr,, >oo /S/ Z,77,< 

V.5;,< L/o~ /Sc. 2 . 7,-r;, 

/53:0 .S'oc> /50 2 .75"/ 

/S~D 650 /t/9 ?.7C,7 
, 

-• 

• 
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-
SITE: Hanford, Washington 

OPERABLE UNIT /c;cJ _,,r­
TRJQENJ GPS 

L.atN 0(. &/28 

LongW 1/9 q'l//£2 

YESSELGPS 

Lat N,_9'.<L-~=.L.'---­
Lona w_/~'I_Z~------
-'<:curecy (ft) ______ _ 

Porywater Purge Pumping Data 
ml Cond 

Comments/Observations 

Tem 

e 
COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET 

!!ME Start /0 20 SURVEYOATE 2-27-ZO// 
(on station 

End,_______ PROJECT PHASE /-;;{?O// Cl/? 
3-=/? BOAT ~ ._ WATER DEPTH B . ( 

Po111W11tar Sampling Method Mme ..l 
(Frame, TridenVHandheld, Release PoinQ 

Station ID F/ T.l?/INSECTL/-

Sensor DeDth nn1 

TemDeratunt [Cl 

Survey Data Table 
TRIDENT PRDBE 

I /2,:; 

T 

Conductlvltv rmS/cml r 

LIYtr 

REFERENCE PROBE 

I /Z ,, 

I 

I 

Purge the volume of tubing prior to sample collection (circle one) YES N6 

File Information CMACompulllr# 7 
Data file name {.dat} 1£ __ 3;::-,;1,,._, - I Start Tlmo 

Station gauge reading I Avoreglng Time 

Field Loabook # I End Time 

Sampletlme 

I 

I 

I 

Pump llllrt Umt 

Pump end time 

Picture ID Sample Number ________ __, 

DO & Ultrameter 

Sample values 

QQ 

1 1 
conduct1v)ty 

Surface Watar 

Recorder 

/41,_,, S:J/1c / .s; /4. ~/4-m 
\' 

~k,~ ! 
----~~-------------~ 

(J) 
G) 

~ 
I 

~ 
<D 
(Jl 
-.J 
(Jl 

::u 
m 
< 
0 
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-
SITE: Hanford, Washington 

OPERABLE UNIT /oO F 
IRIPENTGPS 

Lat N «:<. 65 /2 7 

LongW //9' ~/,//65 

VESSELGPS 

LatN t/6 66/2 'i:/0 21 
Longw//7', t/1//6228/ 
~curacy (ft) /, 7 3' 

/7...tb..,.o zoe 
Por:,water Purgi Pumping Data 
ml Cond Temo 

- -· /V'_:~ _., 

Cl /(/12 2 Z9U 
.s'C / p/9 2.zqq 
00 /57 ? -~6,< 
l9t'3 / ,,<J.., 2. f/27-

Comments/Observation• S<O'L\I 

Fr,-,c-/ 

~s-k 

- • COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET 
II.ti Start /0 zo SURVEYDATE 2 - Z 7- ZOii 
(on station /Z 1 ./ 

End_ 7"'5 PROJECT PHASE !F/<0// Q¼' 
BOAT iS::?c / z WATER DEPTH "Z I 
Por9Wltar Sampling Mathod !%,¢ .3 
(Frame, Tr1dent/Handhekl, Release Point) 

Station ID E( TR(/N5ECT~ 

Survey Data Table 
TRIDENT PROBE 

BOTTOM~ 

Surfm~ 

Laver 

REFERENCE PROBE 
,. 

Senior Depth [In] I /2.. 4 I /2... 

Temperature [CJ I 2 ."5c>Z.. I 2 .31./.3 

Conductivity [mS/cm] I /66" I /~7 

Purge the volume of tubing prior to ,ample collection (circle one) YES N6 

Data flle name .dat 

Pump • tart llm• 

Pumpendllm1 

Plcturo ID 

Simple valUH 

FJI• Information CMA Complllar # 7 
Start.Time 

Averaging Tim• 

End Time 

Sample time I//// 

Surface Watar _112_1/_g_z_1_7._q_o_1_2_?._~_1_9._~-0-&-/.-~-~~- -✓--I o. 1~ 

.S:zr-:..el~ s',-k Recorder ~.c~ .... z,!5 
,c,,o ,P#' o/Z/&' r.os a:r,,,o( '1i,r£ Jsamete Collector Z-/:.~ 
8~6- 788 238 /0£,t, /6/.5 7,~ 

9,s-/ 7..r,7 7<!.7 /,.; , //7 r, I/.?::? 

t 

(/) 
G) 

~ 
I 
~ 
co 
(J1 
-....J 
(J1 

;o 
rn 
< 
0 

t 
f. 
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SGW-49575, REV. 0 

,. __ .• ,...,,0,,,1 .... -

Hanford Site 
Date 02.-

sr/ =~- -,{. s, k Start Time 

I 

'1 

I 
I 
I 
I 

Porewater Sampling Data Porewater Sampling Data 

I 
I 
I 

I 

I 
Time VI Cd oume on Temp Time Volume Cond Temp 

//// 0 /06 Z .'/.3'.3 

1/SO 2tXP /7/ 2 ,t{/i{ 

//y-~ ¢'00 / '72.. Z , 6'3 8 

//5S /250 17/ 2, ,5'18 

/2/.S Re:---.. /7/ Z . 666 

/Z.3o //56 l?o 2 . 672-

✓ZY-o 1/300 170 Z.662. 
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-
SITE: Hanford, Washington 

OPERABLE UNIT /C,)O E 
JBIPENT GPS u 

Lal N ~ #tf'6/.J'5 

LongW / / f y',<'/60 

YESSELGPS 

LatN 

LongW 

~ 66/360Z.5 

//9', ~t/1562..6 

Accuracy (It) 2. • 2. 6 
?Dc,p 2...¥7 

Por,water Purge Pumping Data 
ml Cond Temp 

, ~,·-,-~ /s ~ .., 

C /f/L Z,7/3 
S o / 5:2- 2 .,69() 
,....0 / S ~ z ./10 
9n / $ ' .a 2 . 7?/2-

Comments/Observations r, un/v 

- e 
COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET 

I!.!!£ Start / .3 ( .5 SURVEY PATE 2 - 2 '7 - 2.0 I I 
(on station End / ✓ /2. O 

..,. PROJECT PHASE &co11 cc1z 
BOAT R:,o I 2 WATER DEPTH 1 /, ~ 
Po-r Sampling Method £/t207¢' 3 
(Frame, Trident/Handhold, Release Point) 

Station ID ,,CZ 7£//IYS:FCT4-
BOTTOM TYPE 

syrt,ce 1'?2Mwaz Cc I 6 lc 

Layer tY 6ac/ 
REFERENCE PROBE 

/2 ,;, 

/ 

Purge the volume of tubing prior to sample collectlon (clrcle one) YES 

File Information CMA Computar # 

Data me name .dat Start Time 

Pump 1tart time 

Pumpendtlm• 

Plctura ID 

Sam pie val1189 

Surfaco Watar 

l;X;, 

9,73 

Averaging Time 

End Time 

Sample time! ... _?_3_30 _____ __. 

Sample Number l B280C a 
DO & Ultrameter 

gg it1 ~ ~ 9s"1ttv j,,;,,,.z;;-J 7. es1~o IJ,ao l : ?? 
7~£ 

I 79",9 

kia:,· le.0 7 1242. I 'l'1slef 11 z;z 9 l¢s-6 
Recorder Z A u IIm 

PII ORP ,c,.S G:ni lir6 !Sample Collector z~t,-
·7p9 Z63 97.917 if?.Z t/?, 5 

9.9~ s::i",..,e:- 7.,,,,... / ,,,,,.. .,.. I Qe:' 

j' ,· ,. 
' 

t'. 
I' .. 
r-

t ; 

r 
t 
r 
I 
I; 

I' 
i 
I 

r 
!; 

i: ,. ,. 
f 
f' 

(f) 
G) 

~ 
I 

+>, 
co 
(J'1 
-.J 
(J'1 

:;:o 
m 
::::: 
0 
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SGW-49575, REV. 0 

•.... '.. · ---·•; . ' &.:. ___________ , ___ ,._, ____ _._.,_,_ .... ---· 

Hanford Site 

Porewater Sampling Data Porewater Sampling Data 
T" VI Cd T ,me oume on emp T' VI C d T 1me oume on emp 

/330 Q 

..es:c-,, -/::S7/rP /SL/ 27D 

/3//5" 7!5'"a /5;< z; <rJ'-15" 

1/¥00 $5::::, 157 Z.~'7, 

/~/o 6.:::?r /~/ Z,R.R~ 

• 

-
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-
SITE: Hanford, Washington 

OPERABLE UNIJ / 00 F' 

IBIPENTGPS 

Lat N f/6. 6.6/3 7 

LongW / /7_ L/',l/83 

VESSEL GPS 

LatN 9'6. 4tf/3925'Q 

//9' . 'll(/8/7..95 LongW 

Accuracy (ft) /, 9£ 
/<>&>c-/' I, 78' 

Porewater Purge Pumping Data 
ml Cond Temp 

~ --,,- /5 ;--
r <J 

0 / 3 c;: 3 02..~ 
so /'/9 2- , 91/9 
<$'0 /</ z.o:.>L 
9o ✓- s-~ 2 9/.3 
IZ. O /Ss- 2 . 9/? 

- ' 
COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET 

~ Start \ L;\ '3 0 SURVEY DATE Z,.," Z 7 - 2-0 {{ 
(on staUon • ,;~ 

End I 5 Za2. PROJECT PHASE Fs-b 2.011 c«2-
BOAT ~Cb ! '2... WATER DEPTH q, Z. 

Poraw•tar Sampling Method E:P""-~ 3 
(Frame, Trident/Handhold, Release Point) 

BOTTOM TYPE 

Station ID fiTB; h\\lS: f!C:C 3 sur1ac, a::n/2 «n:2 ca£lle 
' 

Layer /2,,d 

REFERENCE PROBE 

✓Z'' 

2 , 6'.2 

/2 

Purge the volume of tubing prior to sample collectlon (clrcle one) YES )K5 

7 File Information CMA Computer# 

Data file name .dat Start Tim• 

Pump 1tart Um• 

Pump and tlme 

Plctura ID 

Sample valun 

Surface Watar 

Av• raglng Tim• 

End Time 

~ 
Sample time 

Sample Number I B28oas 
r/ T/<?",/\ls;~c,3. 0Z. Z. 7Z.O/ I 

DO & Ultrameter 

~ lltl ~ l2l. ssosvsllYISX -n.,6 
~IJ~ .• 'f'9-'-'1_7~,~a~t.lZ"""""6w8-l~h ......... s~2~l ....... 1_~_~_0 ___ _,I 575 

... 11 __ 3 __ , ( __ J_il .... '7. __ .... f ... ( ... 1_2_6_7......,1_9._1/-_.tJ_.6 ... 1_1_·3_7, __ 3 ____ 113. 90 

I 

Comments/Observations /l(t;r C'<??tro I seer½ Recorder tR A .. tcc:q 
,"::>O 1>/1 oR/J 

hno / 8. 7¥, 7-60 2 £3 

2. //,( 

'TOS 

/00 . / 

,,,,,7 ..... 

o,r,,I ;tArb !Sample Collector Zr-ltc ,$' 
1s-2_5· 22 , 0 

(J) 
G) 

~ 
~ 
c.o 
CJ1 
-.J 
CJ1 

::0 
rn 
< 
0 
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........... , ... ---
·--·•-:·-•·-· ··-· -

Coaatal Monltorln Aasosclates Porewater Sam lln Sheet 
Hanford Site 

Porewater Sampling Data Porewater Sampling Data 
Tl VI C d me oume on Temp Time Volume Cond Temp 

/~s·o 0 /5R 2.99A 

/Coo /5o /59 2.9<~ 

1515." 
~(P 
i .c:-a _ /5>? 2 .936 

/530 6'So /SR 2 .qzq 

• 

-
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' w 

(X) 

- -COASTAL MONITORING ASSOCIATESJ>OREWATER FIELD LOG SHEET 
IlMs Start /' 0 /5 SURVEY DATE 2 - 2 ~20 ii SITE: Hanford, Washington 

OPERABLE UNJT/' a:;> F 
IBIPENT GPS 

Lat N ~/6'. 6~/75 

LongW //9. ~~2.58 

VESSELGPS 

LalN L/6 . 66 i 772.. 7 f 

LongW // 9 t/l/2.5576¢ 

Accuracy (It) /, 7 / 
r".&lc/' Z,,e,s; 

Porywater Purge Pumping Oat.a 
ml Cond Tam 

Comments/Observations ¼ stir 
~ 

F.roqj S,6/ 

~----- . I 9.CJ'7 

(on slation End /Z '9'1 ~ _ V~ PROJECT PHASE a:tf?t7// r._f{,/2. 

BOAT tfhzf2. 
Por8'Nlller Sampling Method E"8f/lE.:5 
(Frame, Trldenl/Handheld, Release Point) 

Station ID O TR4N$E"Cr I 

WATER DEPTH 

BOTTOM TYPE ,., 

sucr•c, c?Zdrc"' @lfk 

Lam he.-.,/ 

REFERENCE PROBE 

/Z,, 

2 . 5"63 

/.3..3 

Purge the volume of tubing prior to sample collection (clrcle one) YES NO 

CMA Computer# 7 
Data ftle name .dat Start Time 

Averaging Time 

z.. End Time 

Sample time I /Of'.S Pump atart time 

Pumpondtlmo 

Picture ID ~ 
~l"f'l~~NS"l'CT I_ 0Zl8ZPI I 

Sample Number .. le...,Z..,,..,f.,.jQcf.,..,.;3.._ ___ ..J 

.iZCo-;J'9 

Sampl• values 

DO & Ultrameter 
~ ~ QR!! Ill§ xSQdUcllvltv. 7vr 6 
... li ....... 20___._li ....... a: ... tJ ...... 12_.2.Q=-_._I _./d._rt ... 7......._I /_s-_..._7"-': ; _ ___.l l5'o 

Surface Water v ... z ... h -.... 8 ... ~ .... I ... Z'. ... 7 __ 5_..l 3...,1_0 ___ 1 __ 9.?._,. x' ... 1_._l 1 __ 3.....,9_9._____.l I 0. '7 C 

Sffiie1< S:qE Recorder £ ,$, Ge 
pl/ O~P 

7.~8 290 
rPS cc ... o Tu.l.G 

105.. 0 ISB. 8 /,Si/-
!Sample Collector kfo, £ 

"7 ✓ 7 Z87 

CJ) 

G) 

~ 
.1. 
<O 
(J'1 
-.J 
(J'1 

:::0 
m 
~ 
0 
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e2 
Hanford Site 

Porewater Sampling Data Porewater Sampling Data 
T" VI Cd T ,me oume on emp Time Volume Cond Temp 

10~· a 16'4 2 .R~ 

111ao zoo 166 2 JJt/fJ 

//IS t/oo /06 z .. g.83 

1//.?o IR~/'\ 16'6 Z .R:32-

//✓o , _._ V..<5 2 .R/9 '£/,,, ~-
v200 /t/OCJ ~6 Z.'i:115 

121.s· l/700 /,<,( l7AJoq 

/Z-:2:5 Zooc:> /66 2.010 

• 

-
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-
SITE: Hanford, Washington 

oPERABLE uN1r /aa F 
TRIDENT GPS 

i.Jlt N 9'6'; ({6/ y"'5 

LongW //9. //'~/ 7.5 

YESSELGPS 

i.JltN 

LongW 

~l5~ 661 f</8.17 

//9 ~t/17621'1 

Accu.-cy(lt) 2~08 
Pc:,u, 2. . j>c, 

Por,water Purge Pumping Data 
ml Cond 

Comments/Observation• 

------------ ------------- --------

-COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET 
~ Start/2 5".S SURVEY DATE 2-2 8 -ZQ II 
(ons1ation /-z ,, c 

End ;., S PROJECT PHASE ~q'2o// l(Z 

BOAT .~I z. WATERDEPTH IQ,O 

Po_, Sampling Method .,.::-~( /.! 5 
(Frame, Trident/Handheld, Release Point) 

BOTTOM TYPE 
Station ID r"Z ,..;:ANSECT.3 Syrfm c?7a;;/ c,,-4,{,? 

Survey Data Table 
Lavtr 0 ' 

TRIOENT PROBE REFERENCE PROBE 

2~607 

/3.3 

Purge the volume of tubing prior to sample collection (clrcle one) YES NO 

Pump • tart time 

Pump end limo 

Picture 10 

Sample VIIUH 

Surface Watar 

C>o f'/./ 
t!,,?f 8.Sz.. 

CMA Computar # 7 
Start Time 

Avo.-glng Tim• 

'0/ 2- End Time 

~ 
t:::=:::j 

Sample time /3(.5 

~r-2 r-e/llNSECTs- 0?.2 82'.>II 
Sample Number! (52(i'DC Z 

DO & Ultrameter 

~ gl:! w W- Conduc~~ -rv,·b l .... i ... r: ... t: ....... I e ____ .0_.q_,I ... Z-8_0_.lf_/ ... 2_ .... 1 /~a::;..;o."""_!::.u.6 ... ·_...,I 5-z 1 

!/Z-8717.951277 I 92.231 /38.~ lc:<:tg 

Recorder A 4/21::::z 
Tl:>.5 eo,,,o -r ... r{:, !Sample Collector ~ ~ -

//¥..S i73.z. IZO 

7.C>/I p-,~, /.Q//'l,J! 

(J) 
G) 

~ 
I 

""" CD 
(Jl 
---.J 
(Jl 

:::0 
m 
< 
0 
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.... ~ -~ ----·· -· - -~----..:--...:,,;..._.;-..:,.-.,..:.;_, - - .,_ 

Coastal Monitoring Aaeosclatn Porewater SamDllna Sheet IDaae 2 
Hanford Site 

Operable Unit IC.OF I !Date 2 ··28- Zoll 
Site ID r2. r R LJNSCCT ~ I IStartTlme I.JiS 

Porewater Sampling Data Porewater Sampling Data 
Time VI Cd oume on Temp Time Volume Cond Temp 

/316 0 183 2 ,730 

/330 loo 193 2 .739 

/3t/S coo 1/R/ 2.756 

/~c.v 2.So //9 2 . /6d 

Vf'/ .-t;· 3~ /79 7 7,,{.t; 

/~30 ~C)C} V7,q Z.756 
/°f/f.5' 500 175 Z,7£6 

/5oo 6tJ/) 17'1 '2.755 

• /So5 6.50 173 2.71./6 

D-41 



0 
I 

.t,. 
N 

-
SITE: Hanford, Washington 

OPERABLE UNIT IO O E' 
JBIPENTGPS 

Let N ~~ - 66182-

LongW 

VESSELOPS 

LetN 

LongW 

~t:(. o6'/B/8tf"~ 

//9, <l'','Z. 561//0 

Accurwcy (It) 2 , c[3 
/'Re?",,. Z .9/ 

Porewatar Purge Pumping Data 
ml Cond Temp 

/.s7 , -
<=) IV 7" z. . s9~ · 

3c.> /...--o Z .609 
o ·o /t( z_ Z -~87 
90 /6/ z.91/9 
/ZO /'6z._ '2 . 9'69 

Comments/Observations 

,=:-;,.,o/ 

e.o,,,.,_.,,,.,ar ,'J,, 

-COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET 

'r->O 

mg Start /5s0 SURVEYDATE z-zs-zotl 
(on station _,, /-7 ,, 

End " / ,,'Q PROJECTPHASE,£{20// Cl/2. 

BOAT ~,-../ 2- WATER DEPTH /0, Z.. 
Porwwater Sampling Method HOtJ1<::. 3 
(Frame, Tridenl/Handheld, Release Point} 

Station ID 

Survey Data Table 
TRIDENT PROBE 

b•vtr v-·had 
REFERENCE PROBE 

Sensor Depth [In] I -1z ~ I /Z. ~ 

Tem1>9rature [CJ I Z,9Bz I Z .67B 

Conductivity [mS/cml I /6'.3 I 133 

Purge the volume of tubing prior to sample collection (circle one) YES ~ 

Pump start time 

Pump end Um• 

Picture ID 

Sam pie vat ues 

Surface Water 

,11 

Fife Information 7 

Avoraglng Time 

z_ End Time 

Sample time /6/0 1°~ I 
c;; FZ7'£./f#J~cT/.OZ.:Z.8i!OI/ 

Sample Number! 82-6.L>CS' 

DO & Ultrameter 

, ~ ~ TDS Cond~v!~ I 14 C ('2 j£j l/03.ij I : 

112,fd a2slztz 1w.oz..l 13s. a 
Recorder 

s.GB 

~~,,U'ca 
ORI' -ras ""'d -r;,./'6 jsamele Collector ;z<'!t,r::, s.; 

7.Ji 8.o<; 26'1 /O'f. '2. /6~3 29,7 

891 B// 2.'59 /1"'1 C> -
/.,.., ,. 0,-q. ,/ ij 

(/) 
G) 

~ 
I 

.t,. 
<.O 
u, 
~ 
u, 

:;o 
m 
< 
0 
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··---~ 

a e 2 
Hanford Site 

Porewater Sampling Data Porewater Sampling Data 
r· VI Cd T ,me oume on emp T" VI C d T ,me oume on emp 

/'510 0 '/l. /tz 2,972-

/t<.3o z.oo /65 2..96"7 

~9:S S-oo 17/ 2 , 9¥/ 

/65"0 ,<5"0 /72. ? . '130 

-

-
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Appendix E 

Trident System Field Record Log Sheets 
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I ' ,: 

f offf W..4TER ';Atff l 1 /\16 1·,., ... · 

fltlf-N ·7ol -Z. 
1//itt.f/ZlftJSJs 

! Fri'd1-.y 02/01/tci_t! !ck$;"'~"> (£tfs) '?'vu-S~ - 1ec/,,,,c/&r.r\ / 
M'd S,4/t"vAn_ (~AO -- v e. ~5i?-/ Ulffa.,·,1 J Ch,,5 5,wf/, (cu.1) - Le.~ I 
Ma.rK f3,·se.r {c1v1.11)- 1ed,nt'e,1°&t"'- le k, «9,.., EA5 ve.-sse,J ·z_ 
/~~~

1c11~.f,·tt1 j11. 511.r✓~f (~c.fu M"ff'·.,5) tc.c-h',//-fie-~• , j 
~1-Jo hr> · 7~,!9afe- rriee,f,11!) (ft;p) /,e,IJ a.-r Ate/. P/5cvsseJ 7e.-~c.,,kt..r 
ff'at1~t St<fVe..0JS 1afuse.cf,-,,,3 '<.//f/, Fl ,~1r1.15fc.-r ef Fz 7,1.A,vSE::T. 

! Odc1,1§~ed k>,~1:) /ft {;e, hflrJ Jials): 
Pe-con -pu- <;;A:t- (l,f 0"1 :'f> hrs 

Loy/;oc,tc., e/'\f;te-5 be~p'11n1',i:3 v,1 -1/,,'5 /J.tlge li.ftd CP,,f✓ ;7e,,1;19 l'ron-1 /qge,, .iv 
It, /pc, ;!0-:ried -Iv dt?cuMenf al/ ./J,,/d acf/v,IV, /'e.D:?;z/S /eA"nhe,rit fl:> -/he.. 
ft?J/ow,;,:i SA/5.J ,'r, Sv/forf- e:,/ /J1UJ,fu/>/1_j cud a:,1/a./;;'.9 5tlm//e5 c.f 

/J..ttre- wr3e,.r. : - j'Af lo/" /-he,. /tJP-Ftf-lJ ltJt1-F/(-2_) /PPF~-3, /Pt> -:zv-z,, a..,,J /t1P-:£v-(p . 

tl;e,ra.lJ& t/,i,'/f K efHethJ In✓e-.5f/Jt1.f,'c,,-,./F~p5r Sfuly,1 !?DE//?/.. -2Po9-tf3/ /(i>-v.. ~ 
' d? 

Standard Lot# 

99.9 us Cole Parmer CC8596 09/03111 

447 Oakton 205259 05/31/11 

Myron L Ultrameter Calibration Check: SN 

Standard Mfr. Lot# Expiration Date 

H* 7 M ron L Com any 1001397 EB 09/09/1 1 

4 M ron L Company 2003077 JM 08/03/11 

Corn!. uS) 99.9 Cole Parmer CC8596 09/03/1 1 

447 Oakton 205259 05/31/11 

•QRp la calibrated using results of pH cal. Check 

YSI Dissolved O><Vnen Meter Calibration Check: SN 

I Standard )Mfr. ILot # I Expiration Date )Actual Reading 

0 .0 . IZero )Hanna 11427 !March of 2014 10,06 

OAKTON Turbltlty Meter Calibration Check: SN 823329 

Standard Mfr. Lot# Expiration Date Actual Reading 

Turbidi1v(NTUl 0.02 OAKTON 470/1 9/30/2011 O , t!:1!::) 
TurbidilY(NTU) 20 OAKTON 470/1 9/30/2011 /?,,t::J9 
Turbldity(NTU) 100 OAKTON 470/1 9/30/2011 95, x> 
Turbidlty(NTU) 800 OAKTON 470/1 9/30/2011 760 

DI Watar from Apel Lab 1511153 

Property of IMfr. )Model lmegohm-011 

Applied Process Engineering Laboratory IBamstead IE-Pure I /6 , 0 

·------· - - ---· - -· ··--- --·-- - - -·- ------~--
'-IL\ \ I I Il l 11\ lf / \\11\1 , •, l ll,~ t , 111 (l , t (Hl(ll<\ 1)\ 11 

/tf/t,e., :S~--" , oz/Pl/fe1( ; ~ tL M1tiA~ JtJJ1¥£r12t>I; 
-----·---- -••------- . ---- ____ .., ________ .. -- -- --·- -- --- - ----- - - '- - ----- ----- ------ -- - --- --- - ----~-- - - ----------

( 0'-1 I D I \ I I \I 

-- - -- - - ---- - --- - -- . --- I 11 1·.1:.:1 '\. 11 .3 7 ---
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/1/t/f- Al-1PI 2- 37 
J./ /;;. 1¢/,21 (p S7 S-

3rs, 

f;v~, rlo,,./; (lo"r:,Sf 1141,/5 Dt>..r---) 
7'',,vie., }fc-F~ 
0100 /~/ WU1.rhe,,( : Mostly SIA.r,,,,'! LU/ fa.rh4/ c.,loudS, 

' O'J.C't) 1,/ s l19ht bre.e;U w,·-1-1,., ft1//d +-e,n,.fer1,:fvre.J 
i o'5oo 11 I rt--":) ,-,13 f,0 ,,_.._ ,v 35'''f {A-fYl) - S-o"F. 
, o'-/oo /7 / 
i o'>'oo 11 J 
ouoo 1-, I 
0·100 )1/ 
O?/CJO /'1} 
OC/00 l&c./ 
i (000 131 
; __________ ..5',,ZS:i.L.....Jo~2..;.6,t0'2::~i;t:Z.e.2e!f:!.l:t-l~.----------

I F31/(AAl5£cr¢ Swvc1;y Sfa.rf 1;;.,,.,e, 1;2:15" /2rS, 
J Ccxx-J/,1a:le5 : -1/9,tft/zzzo(p.3 wP-~ls"~e¾ Aecv~:1_ /. fl'/ ff: 
, Der,fh af S-kNcn t [p,S- II; 1'rt:16e --r;i kflh : // 1'r1Che-> BS& 
5v'lisfrcde ~ Small (11d,i.h~ ce1hble-
Surface..wafu /i(ea.J/n.9S lll?m -,;-,JtA1f te-fe/e-ne,e,, /l'"p~ 

Coriduc.../ivifY', : I'll .t.S/~ -r~f)e.f'a..11.1,~: 211'3 c 
fo,fbUJrde, K~l,·119S frPM ,r,t:lef\f /role, ~G-., 

Co..JCJch11ify : ,i;7 -&5/t,,ir. -r~'kf, : 3,oS-3 C 

"1 1 c()nlM/c,,,,J 1'e;,;r (c:~J 
0 /31 3, 113 
5o /S'3 3, 1rt4 
bo tr1 j, -~~~ 
'/o I~~ 3, IS'~ 

/z.o 1.s-i 3, II o 
/}0 IS1 3,05'3 

'i,t ,. li } l ·,.·, 1 \t 

·- · · ··· ·-·-·-·- ·-
li \ f f \ \t r ··"..._ ..... Jp ,\ , \ H!l.: ••t\P.i!lf~ 'i r , \ f i 

,,2.fP4!20,, k:t,1'/,4/#---_ _ _f!['°k':t ____ • 

E-2 



38 

31 

SGW-49575, REV. 0 

Po~[ W.Arf~ 5/tMPir.tJ& 
f/tv'F, N-1o/ ~ 
1/,iz.1 o/2 I ltJS-1 "5 

f-"3Tl.h./5£cr-l s;(,l'V&j Sfuf /iMe./Z :ss.--hrS, 
Coorc.h,,de,5 : -//1, 'i</z.112z..'l, i/~.~~/S'.so2. I llcc.u./,icJ /.fJ2.. ff 
pt,pf~ ct+ Sfa.ht:111 : 3,& Ir fr~b.,.. flf j)~rfA : iZ.. /r1clr,zS 2U b 
SubSfra:fe, ; Sm(,l.,II I ne,l,'vwa c.&U/e.., 
S~/,lctce,w,1.:fer f?e£u/;.,..5S l're-,-i.. 11icleA1f ~fere,;-i<€.. /11, .. /e... 
Co,-.cf, : l'-/0-<.LS/civ,. ~"1/• : 2,'1// C" 
fo,e,t,(/c,,fer KeA."t.(J,,,,:JS /,c,,,,,, -r,,~1 f /,tJl,e., '6Sb 
Cc;,,,,i .;; t'-/7.lf>jc,...,,., 1e,w,,, : 3,tol c"' 

. ~ 'I ?.~ Q 1,fov,hr2il 
I 

/71 / Cot?c/ {4J/4m) , l~f (c ") 
0 ! '-1? -z.,. 'l '-11/ 

:So I S'tl 2.- 16'r 
(tXJ ;c;~· 3 , ioS-
?o Ire :5,,JS'3 
ho Jyi :3. J"1&7 

l~o /t/1 3,21.1/ 
i;.> Oz.pt(,b..:zi/ 

(-'3--,~,,{AfSEc::13 S1,1,n1ey Sra.rf- 1/'Me.. /3 :2/ hrs, 
Coo,rl,·r1q}eS : , /rt, l/'lz..1>'&13 1./(t;.(;~/(t;v//t/ Acc,v/"acv /,7.1.fr 
Det,Hi aI S~dle-11: i'/,~ 1-f frd:;e -rt; l>ef>l/i : It. 1',JcheS ~ 
5ubs fr((,-fe- · Sn,a/J / 11d (/11,{ C,o/:}ie-
Surfa.ce.,u1cd-er . ~,'"35 l}c,"' f('/de,,f t?efe.reA .. e, f /c?be, 
Cc;,,.J, : l'-/O .,vS/t>t !ell1f- : 2, o/'11! 
/Jo1e,,w~ifer- A1w,;..,5S' -A,,~ Yr,Jerit l/"v~ ~& 
eo.-J. : 10:1- .uS/ct'IA,. 7e-n-f, ! 3, '3S4 c · 

ml c,o/lJ (,vS}tn,.} "Temp (c'J 
o lt/1 3,6<£;1 
~ /(f 3 3,oqi. 

<RO /1> 3,2,-1 
~o 17& J,210 
/2-0 111 3, 32..,2... 
JS'O I tp2- 31 ·;iLI 
------ --- - --._C>.--';~,u;./42.::.....;Lf.,µ,!2=-!:e>~ILI _ ___ __; 

3c, 

/ ,t;,,&_ s~,,.-~· 02/ot.1/2"11 t~/1(1{/J# IJIN(a,t; 
f,} j .... , 1 f •,i 
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fftJf- /J-1ol i. 
'f/z1t.//tJtR515 

~0 
F31KArtsra Z. .S~vey Sfti-d 7,m~ 13 :s-s ht'S. 
CC1t:'/'d111cd-es_ : - 1/1, 'l'/2.l'oCJ7C/ . ',I~. ~{;/(p'/O&S' Ace-v,q_ C,,1 /4.>2 ./f. 

. !)~l-11, e,tt Sb:d10,"- : 1/,S' ff ll'Phe. -r;I ~ : IZ ,:,~es 6.s'&--
: S116ffrr.Je,, : Swiqll / He~/,'vi41. Cobble 
; S~rfa__,e,wtcl-e,r_ 'f{e,aJ,'nj> f/'Q11,1 Pdenf ~Wenu,, frtil:e 

Cc,,,/ ' l'IO ~A~ 1e,,,,..,, : ;l,, 9.sS c 
lor~lu i~1i135 frt'V\ tr1h-t /rohe., 55& 

. Co,uJ. : /13 tD/c"" 7~. ! 3,&Z> C' 

,;1 I Cc11J /45/oJ te1YJ(I (c ") 
, o Jl/'f Z, 9foo 
, so l>'flJ 3 ,o/1 
: {prJ /(plf 3, 3S1 
i 1' 0 ,,U .,f- ,y.,f-
; /ZtJ I 1J 3., S-6,3 
i IS'O 113 3,(.p:2..S-
, --------

-------ZZsL,::;,~z,/4~~~~ia;1L__ 

!F·'5,Ji'AN'~f"crl St.1/'vey S-huf t/tvte /V:1s l,,s -
I Cot7rd,·,,,u.+e5 ·' -~ /11. 1./'f 2.'Lot/~I L/~. (pf:,/fi,s/ 73 4C.Wl'4.t<J /, o/'!!$ ./f, 

I 
[)_eprh rxr SW(e1v'\. : 6/. I//-_- /,(lbe, -r:'/J Pe,/-h : /2 1'r1ch~.s ~t":r. 
S,,bst'r4fe ~ J11--1Q.I/ /MeJ1vw1. Cobble.. 
Svrft,c.evq;fe(" R&idl'r19r t-t1m tr/.knf t#re11ce. /rphR-
Ccl~, ,' I'll /4bfc~ 1B1t11. : :z, 7,2 C 
l'or~le, 'tt¼l·,..1s /;o,,,., 0i:/e11f froh~ 5S6-
e,p,.J. · 1>"1 #....., -re~I- : S, '1!1 C 

I
M I Co11J {HSjc~) '01V1f (c") 
O ) 5'0 3,CJ.21 

1 3o I S3 3, I 3 1 
! ~o JS-s 3,,213 
i 10 I 5'(, '3, 3 i I 
I J~O !S1 3.,317 
/ 15"'0 IS1 3~'-//1 

i --- - zs-::02;w;/2Jut~---- .-... ...... 1 ... r.,n _'" .. t/o.; 
t" , 1( ,·-..\ 1!-1.u ii\ 11 ,,11 \ ,i '·,.'-l. D i\. l "-..fJ I t~<..,i;·,{ )111'.\ 

l ... ~ s~ .. ~---··-1 _o2/c4/:)D•~--. .1ktt#l;~~ ·-
.- ·,1-v t . 11, 1 · " 1· 1 ... , ~If/'---

' () \ l'I 

i ~.J/]P/a111 
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J/11/f-/l - -tc I 2-

t.j/.27t/ /.2.1&5'7) 

i--r,ooFZA Svr.tl•'{ S'-luf-1'/he. 15':ZI ),,s. 
i c.ronl,l'\Ct.+e.S·-' -llo/,t/~Z2ol06 %.~tp/wPIJ.'I Acu,,Ci.c'f .,?,s-'2 ff 
! ~erf"A cd <;;.ftLt1't;r. !:, ii. ro .Pt. !t--C'~ It/ Pqf/, : 12 I 'ndieS [:56-
i )ubS-/(r)...k, : 5,wi/{ t1eJ/u,-i C'"/;l,k, 
I Sv,lt,j,c,J,{,Vt:,,fe,,, 1.&~'r'lgf fr,/Y\,, --rr,kf Ke.l'ert!AC"e. fre,l,e.. 
! C<?r1c/. : ltfo ,d;,/c,-,, _ ,er-;. : 3.00> c"' 
lbrewa:le, Rehh°f1Jf l/'(ltv, -rncb-t fm~ p~ 

! Co,,1J. ; /1'b ~/cw.. -re1t1f. ' 3, 1~l7 

\ t?1 I CCJ;,J (/4'cn-). Ufflf' (c) 
1 0 /)0 3, /Z f 
: 3o /"1 I 3,.>C?O 
; (po 113 3. v~ 
: '?o 115' 3. ·1'-12-
: JZ1.7 It(; 3,113 
· f)O /11 3, 100 Jr,,~o hrs ~ duo"' ,11 l)e1J fef SAI. 
:tio 111 3,1<'6{ 
it()_ 11S '$_. 1-~Q , .. · · · · JJJr 

~~ H. ', \ lt HI ~ J) \11 \ 'd j '\ I '-. '-. !P t\ I ' dH n "-. ! 01 IP W~ !~'.! I I 

7-~ 2~_J oz/::t//~n . i/utttMI/M✓ _____ __ _ . -~!0'f~~--j 
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. __ ,.,_.,,-~•-•2••~---====··.~ :.,..:...:..:..:.,~..:,:..;.;.:.;.i._·.,:.;.·.,.,;,~~~..:.. •. • · ......... -... ; 

I! /Pfl£ WA'fr~ S.4/vfLLA/6 
, .... , ,</A-

., 

j/;lf-;V,, "bl .2-

'f/27t/ /21~1) 

Sa.:tvrcla.-y., . o2;Jf')µ~d k¼. S>~?!Mc,-u (e-AS) ~S:-,. · -d - 7e-din,c,./ce,n / 
N~i-t .Svii, ?if# 'f'/" fdof boo . ..t C"'ffaif\ J Ada.NI fruJr11iore{(~}1ee,J,n/t., i'&t" / 
filo-t bocd de,a<h"'"J -fo be, ~•11 EAS" Vt-55e.l I . 

~s 6~/-u,n 
N,'e,I Svl/ivc,,,"' {£Ar)- Vt55el J. ca.tfo.. it'\ J c~r,'5 ~,.,,·fh (o-1A)- L~J J 

rla.tr', 'Si5er (c1v1,t) -1r:.ch 11 lcJc,. f'\ f o be o,, £AS Vi!.SS-el 2-, 

41 

. · -1 

I 

oq: oo t,, rs ! oe,,u,,,.. fe-, Sif-.I . 
o 1: '1S /.,,> : ~,~a.t~ /Ylulit15 {l"p) ht:,i) a:I Arel. iJ,Jc.,15SeJ p/4;,, fr7 1~15ft, J/ 
ef;.,.,i'frrie,,,,,t vif rxc S"ta...t,o,') fr, c"ilt.c:f Co,,f,',wv.,:; 5v,V~y da..fc,_ eve,'" a,_ 

p.::.:t io/ of ,v Jt./ h,,,.,,15_ fh/.s &c ":>--+a..t,0,1 wi ll JJe a..+/r1e,v TlooF:z..A . 

n/11e,r Flow : tUe-c-.+h.e..< : /C<.-rf l,1 c.lo1.1J':J w,-.J.-1 .. s J,'tjJJ br~ez.e_ 
?tine, 11C.F5 t;, !h,/d -le-n1pe.rtlJvr-eS-
0100 f/A 
O'J.IJO I (p If 
0~ /10 
()t/oo /~3 
()>Oo 1,B 
&IPoo 11-1 
0100 0(o 
oictJ C/6 
OCJoo NA 

-· ··-·-· -- - • ·•· - -
, 11., \ll 1/1 

~ 

-~ 
• ,Standard Mfr. Lot# Expiration Date Porewater Probe Surface Probe 

99.9 us Cole Panner ICC8596 09/03/11 

447 Oakton 1205259 05/31/11 

Myron L Ultrameter Calibration Check: SN 

Standard Mir. Lot# Expiration Date Actual Reading 

pH' 7 Myron L Companv 1001397 EB 09/09/11 7, O"i:I 
4 Mvron L Company 2003077 JM 08/03/11 ~,,/J 

Cond. (uS) 99 .9 Cole Panner CC8596 09/03/11 /02,j:7 
447 Oakton 205259 05131/11 1/S7,,/ 

;o~ ~Its of pH cal. Check 

YSI Dissolved Oxvaen Meter Cailbratlon Check: SN 
Standard Mfr. Lot # Expiration Date Actual Reading 

D.O. Zero Hanna 1427 March of 2014 A/A-

OAKTON Turbltlty Meter Cailbratlon Check: SN 623329 

Standard !Mfr. !Lot# )Expiration Date jActuai Reading 

NT\Jl )0.02 IOAKTON 1470/1 19/30/201 1 

NTU) 120 OAKTON 470/1 9/30/2011 

100 OAKTON 470/1 9/30/2011 

800 OAKTON 470/1 9/30/2011 

I Lab 151/153 

Prope_l!y_of Model 

Applied Process En9ineering Laboratory_ E-Pure 

1., J'a~,- ,,,. ~ 
.. -.---~-,,-,•j·,-·- -------· i\\ l "l ' '-1 ll,~ l '11111', fllnt , I:\ j P .\'11 

;?'~ S~--:- .,,_ . , oz(c,,;/z,11 1~~ la5h,&;,,11 
l<J'\I JIH', 11 \1 
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42 

'II 

illllf'- !V- 1c>I 2-

l// 2. 71 /z11;57S-

it./OCJ hrs· : iJeflrJje.i/1//Sfa./leJ Jfe.Je.ase. /,11~ /e-1" _ &<- 91a.;f-,~,, --v 2Lj J,, 
5v,v~y -dcd,;;. Cc1llecfio1"l, Coo.r~l,-,,,~k,S : -//'1, l./'l-2-11~1·1 

f'v!Zb£/£n,fral fw i?&--.J·~s 
Ml ec,,J(.<,£/en.) -«,.,.,, 
o ;~z_ 1./lr/ 
?0 !fR( 3,111 
~ 1&1 3,2-,r 
t/O /{pZ. 3,L/ZZ 

· ll./J ([pi, 3.t./ft./ 
ISO /(fz., 3, 5"00 

4&, (p[p/t;,t(/o(o .4Cu/rc.cy /,S-1/f 

5u.,J~,el)Jcc.,fe,,r tfc✓IUh¥ /~ ...... 7o~4 
tf e-f e re.-ice. I robe,,, : 
CeJ,1Jf£~): /t:// 1tAy: '5,e1P/c"' 

Pt;f~h a.f- sfctf1rJ1"\_ ~ 10,1 If 
fld:t'.- 7tt DerfA '. 12.. 1'-1die.s 6S6 

li/3o h6 ~ ?C?JJ/l~1eJ d(lfa_ f'tUJ tU/re~ { le/Ion 51zm;l,'ny lv6e,, ~,., 
: la11d above, h,5/-. LUttftt-r /;;, e . r.:~"necfed .,/rd{( I~ w,i"e- ~' 1-el/4n 
· ./ub1i,1(J fo o-!Au" ~1ithfrl1Ll'lf t:1r1 /((,r1J ,-,,,c/vi1'r1_J /lie, /):,/k,t.V/r1.J eg~j,,,,Mf : 
- Du:,f #(l)( ~ Wea~, ;rwF bpx -- la./Wf CtJ,>Jpvle-r - ft1'</er /nv~rkf 

' ~ IZ. Ye-II klert'ef .- f't/lYI/ . 

--fh-a. eiv,/Me,r1t J/s!,z.d above ~ he-low t_v/// C..p//u,,i /reUJ,J 
, C,onhf'!uou5 da.fo.. (svrveJ.f) ove, o..n e., l°'-f s~..d ft'mt:,,. ;e..,/a:I 
i of .-v 2 i.-( hot/r>, 
; - bMo,Jt1(!,,fric., f re,,5Swe teuorde.r /4-ens,,r 
i - w'a..-+e-r- /e,,ve.-lftreS~c1n:.,. recorder 1~e!1So(-
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-,---.· .... ...,.. ._ ...-=_., .. -1/~.,,· ..,:::i.'ffLl-,-•. , - • , -~ ---~ -- ·- -· ,' ---·' ·.= .. ,.;,,a___,;,;,;,.,;,,~. -;:--- ..-.~ , • •.. --::>"'- .4-"."- • •·• ,-, •. ,: .• -~ T --=;;; ... :=::;· . ....-••. :.: 

j ~t 

for£ 111.A!tf<- 5AP!ftU& j , .• 

!/!IF- .,V- 1ol z 
'//7.. 1tf /z!1Ps-1; 

43 

i I, .. , _, I, •. , • ,v'A-

i )v11J4. ,1 ()'J-/0&/Jt:1(/ le.lie S'i'Mn.ot\.) (EAi;) ?'vt<. s~ ..... J - 7e£h,i/c,1C\r\ /tt"IPf 
: flocd· CA.t/t• ... ,f' , Aclc~r:- 'PreJMO(l, (.rA-5)- 1ec/.l\1C/a,.._/ //bf i>Paf {Jet,· /41,~~ 

I +o be. 011 CA5 Yl-55i?I I. 
I . ,J I Ale;/ )11d,/a.n (fAS)- Ve,ffe..l 2 utfftt1'" J C/i,.s 51>1/I·/. (cMA - Lei~~ #uK 
1 5i5cf (ct111-)- '1eclviic1c..n lo k o,'1 £A5 ve,s;-e/ z 
I 
I 

1 ors, o tJ i, t' J : le,,corr per 5;; A-L 
[J(R :t,js hrs. : ~a./04fe, Me,e,,f1113 {ftJP) /,e,{j a,:/- Ape_/, 

/f/ve,.r FIP,v t 

7tMe.. /{c,f( 
0/00 I/) 
o:).cV /!( 
CJ3oP Ill 
ot./@ /t?{, 
O>tJo 6{.p 

CHPRC 2011 100F Date: ;;l -C:. - // 
Trident Probe Conductivity Calibration Check 

Standard Mfr. Lot# Expiration Date Porewater Probe 

99.9 us Cole Parmer CC8596 09/03/11 10.5 
447 Oakton 205259 05/31/11 ¥SI 

Myron L Ultrameter C..llbratlon Check: SN 

Standard Mfr. Lot# Expiration Date 

PH° 7 1 Mvron L Company 1001397 EB 09/09/11 

4 Myron L Company 2003077 JM 08103/11 

Cond. (US) 99.9 Cole P~rmer CC8596 09/03/11 

447 Oakton 205259 05/31/11 

•ORP Is calibrated using results of pH cal. Check 

YSI Dissolved Oxygen Meter Callbratlon Check: SN 

Standard Mfr. Loi# Expiration Date 

0 .0 . Zero Hanna 1427 March of 2014 

c- ~.-d-7 

fa r__, c..,/- OAKTON TurbltltY Meter Callbratlon Check: SN 623329 

Di5c,,v5Si'or1 ~+ --fa,l:1, 
111sftt\\ ei.. (\(A\} s+ 
-fof I(,, : -:£./'V\fO(fa,.,e,,e, 

//'\(,lvJit1~ the.- 11~e, 

Standard Mfr. Lot# Expiration Date 

Turbldlty(NTU) 0.02 OAKTON 470/1 9/30/2011 

Turbldlty(NTU) 20 OAKTON 470/1 9/30/2011 

Turbldllv!NTU) 100 OAKTON 470/1 9/30/2011 

Turbidity(NTU) 800 OAKTON 470/1 9/30/2011 

DI Walllr from Alie! Lab 151/153 

Property of Mfr. Model 

Applied Process Engineering Laboratory Barnstead E-Pure 

Surface Probe 

/~7 
~'7'-'-

Actual Reading 

710o/ 
.1/,09 

/c:r~~? 
·o/ s~,:3 

Actual Reading 

tY•V~ 

Actual Reading 

C/•05 

:2e?,/ 
/&e> 
7'75 

megohm-an 

/7,./ 

' I(, '\ \ I I l {I 

?~s~~ 
( '0'1•111[• '\'Tt.\ l 

lu Pa ~,· ,u '-Jt/ . 
---- - ·--·-r,··,:1-\1, ,, ,-, " 1 ·,,,,.1t..,Hl. i'i ;iii- · ll\11· J I>'\ It 1, ....... , 

i r:n/4t.,,,, 1kuw~ t/f ~ 

E-8 

' 
! 
i 
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!t1/E W;f-ff/1, SA-l!f L:IA/G 
!IIYF,,,Al-~/2-
'/!z 11 /21tPs"1S-

&6of;' h/'f : L, 5,,,im~,J r:, ,,(. lrJ-v,e t~S fa!/e.d C(. S'·fa.[/' .Sv'½)e /;.r 
/'t·i,.e,r lt::-vd ,eadt~s at /t?t? r. -rhe ¢ ,-,,, ,u""'K ~" s 
Ca}ll,ra.Je/ .for elevahon :::: Iv /lie., 3ree..--. 1,-,,,r.- o"' fl, Jl,, 

'>'vks-fraJe Qf -/lie. rlver kc/. 

L 

t'~I.? hr>" : [,f5 V~~se/ 2. perJ~11nef Cht~el'~ I-he- ba/1-el"'/f!}; f""tv~.,-1~ 
/he,,, ,,z,, z.1 hr, Sf/rve.y- c/Q.k< C<J//l!.(.Jton ~v,1men/-, ·---- {/ . ----zc;~ 

F31i7.AAIS[c,Ttf Sunl~,f 5fo.rl 7rme.- Of3-5'i .hrf. 
Cc,c,,J/111,1.,ff,.'S : ,{/1, 'lt/2-101'13 t/(p,{f(p/101i·1 A?Cv,tU-rj /, ~73 .f'f. 
, D,qlh 0-f ~-rc(,h,,,._ : ;g,~ ff. /rtJhe:,, It/ oo/~ •; /2 1'tld,es 856-
S, v..h{f ra)~ · 5M4,// / fl:1 eJvlYI ul,I,/ e 

.Sttrfa.c·uvafer Mcdin3S lrt11"V\ tocle-nt rfc.-~ence, !rt1b~ 
, w/lJ: ll-/2-u6/a•.... ~,/If,: .J,11tb (,,.' 

?vJb£/-:£11/h'c<.I /Jw Xe.tlri,),,9S 

' O /)2- 3,2(p3 
' ,i,t,( I CoP1dµ,tSJ-)I liMf [e") 

70 /r'f '3,P]-2-

: /-o-3f /,Uf<_+e✓r Plow ~ t~~ 10.:l-e- cJ,,."j)fe,J -Ir> d 1v1 I fa, ;"n a.fk,r 
: 30 wr I ct t,,,._r~,-,,.:J 5r:,:z.~ " +el'Jv1, fvk . 

1'1yron 5v/fl<c:,e,t,(/;;.l-e,/ . Ke«J,,-~~ 
, O((f l 11_/1 I J/Jf \&~J rvs1~) 
/~q i11 11,J(p /{J, 5 

' F3t!<,4JJ5Fct- I S"v.rvelf {:°fvf 'J;"Me ltJ:10 h~S. 
,11.f Cor1d.' /-tb/C-111}. '/unf.(C") 
0 l't1 5, JZO /Vtf/T~ ! S/-1<,/r'c7,-, S"vNc"'f dtl/P t ·onfr~we-tl 

JC' I fl 3. 0/ < OY, fa,e t/s. 
{aJ l~l- '3.o~I 
1D l'f7 J.oo> 
/z_o I 'i'1/ 3, 00'1 

f fo ff] ; .. co+ ~5' 
• ii .. ·. j ! !' !• j 

, .:::~ ~ t~Y CJi/t&/,7.pr/ ~td/6./~ t?J~/a1f 

E-9 
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--~,-=--'<~..:.-·--..;..:..-.-..: .. ,; ......... .:..; .• ~~ ...... --·_-....,. __ _. .... . ,_...,. --<.-:... •.•. :. •- •··--·••·'-' ,.;...., ............ :•..,.;.;.~ 

/()f!.£ lJJ.41'$1!- S4Mft::CAIG 
t/t/ 

; F31'/U,t1,6f'e,,r- I Su.('Vt!.,f Sftuf fl/l?c',,. /o.'/0 hrs, 

i/;lf-t(,, 10/Z­

l//2.7'1/z;r,~7F 
45 

i CoP,d'/lcdeS · - //'/, 'f'/2.~33'/t./ ~(p,(p(p/{j7¢l'l2. 4u.vrca.!:J /497.f'f. 
'. P~;-flud-Sfa.h'C1n : 3, Sh /Jrobe- 77; Po/# t l//~c.),e5 356--­
!S~bS/rcd~ : S~cclf//llech,,,,rn Cc,6/,/e, Wiih fl{Ei>Pl1I/{ANTL't" I.A~ CCJ!?B/.£ 
i5tvf1te.-avalt-r te;d,'n!)5 -frp,., //'/dui-r fi'ele.rvue. /,,-d,e,. . 
i t:P1-d i I~/ d/c;,,,, 'le-n11., t :Z, 112... . 

; Myl"V11 S1,,rkceewkfe-r ,,f~,-,,~s ~ 1'1yrt?"' ::z,.,-1,a./ A,,e,""tdef Kqtd,·~S 
i 0~1,,11 ,ros roriJ.&S/~J,00 Ot?f 1111 ,,e>S )Cond~.s,¼:"'".JIM , 
; l'/JZ. 7-5'2.J 'Jt/,31 11/&-✓ 3 ll,0 /<p/ 1 .. 2~ 'li27 /~7✓ /fJ /9,li~ 
! YS.I -::f y's..r ../1 ) 
/ 'tv,b,d/-ly ~ Stt.r/4c..ewa-Jer j ~,etva.k.r (lw) I 
; 3,S-'1 NTU /~o IV7V . 
i '-o5cpd Va,/ve,,,S ~ Tr,'Jc.n+- KeJ: frohe.- 7h'/enf /rol,e, 8S6r · : 
/ ,I ] (S£.l.r.PC<.cewA.+e.r) {fP,el,(,Ja;te..r) 
/ UJ//l(vSlcm __ 1~~!....!..'~----+-~wc__ __ 
. 'lt;u/1 (c" 5,02> .z CJ'-/<J 

F31/?lf/.J{£CJ¢ Survey_ [:;fttd -r;-,,,,,e, /t:?!:0 hrf,. 
C:o,,rJi'na.t~5 : -119. J./t/7-/1/t(/ t/1,,t,{p/fpJ(p1'l> 4cevl'4c,y 2,3"$ .flf 
Df!fH! cd Sla../,'or1 : ~' 3 f1. fr17}Je, 1if De/M ~ IZ /r1che,5 /55{:r 
S,,-bsJrcde : La.rfJe-/Med/'-'rY1 ecbb/e.- . 

M.:i,run /JI O/?f Co11Jµt5/~) 
M I t'o11J M/tm) 1_ fftf fc.,) 5 wiat:,-w~e, "f.11/ .2,olP I /if~. 1 
O ISO 12,'t>O ;t;,,{//4./ /tv' 1:JI .2o(, /s/,$ 
10 /f3 3,00~ 
(po 1s-r- 3,02,£, 
qo l>(p 3,01'1 
/2o J5(p 3, o 'i1 
/50 t)(p 3,o.:Z.'l 

OAlffeA.I !{)rb,Jd-y_ 
5"-<.f~~r 5,lo/ NTU 
~it,~/ fw {p(p81,/TV 

Y5.Z: Do 
s:J"' 12., il 
rw 10,'3to 

I L":)':)J 14/veS; Mkt- li'c!'. /'r,,l,e "1r,;/e,,f I'~ 856--
/ ) {5t.,v'.fltce., ... .✓.,.__-kr) {for't::--'4./t:).f.._r) 
i Ccmc/{6~ I 
I -re..11-1(' (c') '3,otf<o 3, /c,3 

l 
l11l':il'.1 \o LV__ I 

·- .. ... . . .... . - - -- ,------ . -- ·---.7-J/?.- l I.· . . 'j)\1 1 " · 11, 'i"'\•l \ 'IJl ,, l'-J•ll< ... l<IO lll<\ . J)\ 1 1 I ; ,1 r., \ I I J..I 

i ?a,_ ~ - _ e:z/P.~~~1-~/~L ____ ;t,1,/.1,,/= , 
( 1/\111>1 '-- 11 \ 1 ~ -

E-10 
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46 
f oF,C /,Jtffff!- S.A;fltft:f#'b 

i/5 

i/Jf,/1-- 1t:'/Z, 

I/-/Z-11/i!t?>15-

F31'R.,4AJS~r.::,7/ Si,,ve-y Sfa.rf "/J',vr-e;, // t$t/ /2,,5 . 
C.'o(,rc,//nu:fe.5 : -//1, '-lt/2,./'1;,1J../ J/tp,(prp/(p~37o A,~vrui:."1 /,r,(p ff: 
Dl';fl!: a_f Sfafto1i i S ,o .f f f rohe- "T,J ~/fh : /2 ir1clv BS&-
5'v'bsl,a fe.- ~ lt,,?;e.,,//1.&f;v,1,t Uhle-

tl.µon fl/. ol?f Corid /4,J/~) 
m I {c,,..,J(vS/c~J U~f (c.~) _:~l"kew"W f.~~ /9g I F/1. I 
o 1>'! J ,115 =t,1, ·hw rw 11i.l !n 11¥,1 
:3o !~1 3,os/ 
&o /(po 3,.2,z~ CJAl-retl -fv1'1,i,lf 
C/O /(pf 3, 3i.3 Svr.Pa.uw"fRr />,tJ3#rt1 
iZO /&~ 3, 3'1/l :rn,•fr~I fw (/ll/-3;.J7v 

l>O I&?'-( 3,'-//1/ 

Lry~ ¾--/ ve.S ~ --f:,J'!ev,.·f" /f e,;f, f roh(l., 
(svr.ff..t~ "af-r!.r) 

Do 
/2,s/ 
'B,91 

u¾l/4>/U¾J z.sc-.· ✓I I 
ten1 {c" J ~:zs.-;;:•j]~--4-'?'li,-:-"'-rf/l.r,..,.......,~--r--~~"?~~~~-r,;--~~-=----

f3rt.11Ns~rz. S'vl'il'-'1 5;fvl "(;-/k~ :/,Z!ol/fi,,J SvtslrJe.,!/1eJ,"vlYI Cot.tie,.., 
Co"1el,,u .•. 1es: -(/9. t/t/211-1.:;o I/IP,&(pftp71~(l, ,4ccvri<,e,'1 ;,--11 Pf_ 
: /):,/.fl,. ,uf- 5fuft'tm ! IZ,/ fr frclJe ~ Peffl, '. /2 i1tdt~s 65(:r ) 
ml l()n,l(t<>/4, .. ) :e,,..l'fc .. J 11pt;ro"' f. 11 i ofl-f JCo~~Jjc.1~ 
o ISi 3,optf 5«r (l.wder 1/1~ J:;../ /~1, <1 

; '30 !&I · J,lt/0 Po/_~r).la.:rer 1,1'1> 22-3 l11. <S 
' /pt) /~&, 3,/ti,1 {.t;,,,/f1'al) 

CfcJ /foS 3,2,12- f2il(u;rJ 1vl'h{,l:/y i~Z Po 
12-0 11I '3,311 51,(rf'-lWJ~ #✓t111rv 12,,2,0 
15"0 /13 3, Jfc/ Jitt'f(a/ fw .J;.'J.llf{I 7, /{p 

· k:;,ed ~lveS : -'fr,lerir ;fe,/, f'~he(sw) Y✓ie-t1f !l't1k l35&(i7w) 
c~✓fyt:;+"1) _ __:_l«~l----+-----
'JeMf '(c ') :7, ~ 1 7' '3 s-1 

E-11 
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fof.E WA1lf- St1f1IL:U!b 
I 

! .. I -· ff J/F -11-1o/ 2-

l.//~1'1/zlv575' 
j I 11 .0 ;,, J'.1. 

I 

1 p ·"f ,KAA/5Ec . .rl Svrvey Si1<.,I- 11;..,e,. /2 :t/z. A,s 
j Ct!J.-,,J,•11,de..S t -1/'l, t/¢l211st/ '-//,,(p(p//>171 /leu..,,,-cu.:;1 /, 72 Ir., 

I
. Dq,fl-, a. f' ~ta.:/,"t-,h : /0, o /'I, /,p/;,e_ ltf' />~ : /2. /~es CS6-
JvbSf,trfe.- : Md,v/YI /~;.,,QJ/ Cobble-
' /vRbt=(Zn,f,ci/ ?w lfe..,J,o/ ) 

Ml C:,,,,dfa/cm} 7~/(cj Mtl'l?J'l \/If \tJ?.f ICo,,d~>/4-
0 J~I '5,o'f"2- SJ./ 8,00 :23/ /'17dP 

1 3o /5'~ 's,oo? -:In,'f/4/fw ~,Cl'i, :221 /ts,o, 9 
CPo J&L ?,. , .S-2-9 
<=to /(pz_ 3, &,II tJAl{ro;I -r;.,,.j,,;/,ff f't.I. Po 
1·2-0 /(pf '3, ,o(p sw .21.0N7v - /z.,zr, 
,s-o tlPf 3,-7~0 ::l°A,'1-,rtllw >Ba,AtTv 7,¥2-

L«j9e.J ~lve..S·} l/'1·J~,-,r fi'~t f,d.,a fsw) ~i,/c/er,t /41,~ 856--(1'4.I) 
Cc:N//via..._} Ii// - It;/ . -re~, fcPJ 3,01 ·1 3, ,20 

Fi/1?(At,/Surz. Svr✓e,f ~fa.t"f ,;-,,,,e 13 ,"(J'J hrS, 
Coc>✓-~-,,,af.eS" ~ - l/'/. tf'l//,o'3o L./1P,WR//(p777 Au.vr~e-'1 ~~3./'/­
[}qfA a.f S-la.iltJ,1 t /2, t./ ff, lr,1,~ 'l!J J:kl/1, : /2 /n1:,/,e5· 856, 
S11bSka1~ ! Mei,vfV\/sMC .. fl &hble.. 
?v/lt.:,rf:t;.,l,tt! rv /(~•rt~ 

M/ {p~µfr, .. ) 1e~") .Mycoo 111 ~f lcor1d(usj?-I) 
~ I~/ '3,ot/? Shi 1,4](~ .2l/~ l.t/1,L-
3o /S3 3,ot;-'( -:I,,ih"1/lw 1.11 ,1'/S" IS"l,< 
roo ;s-e 3,.ZBt/ 
10 /~fl. ~,339 ~ -fwt;c/,:fy 

IUJ /s<b 3, '-1'11 S'{,,(/ /~,p3 
15(/5 t1>-/(){p/;u JI --::l,i//ud lw 1~ ~ 

E-12 

(S;J;_ Vo 
/2.,2.1 
1,9/p 
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48 
/tJ!l..£ /4/ATE/Z. SA/4/L.I.)16 

ljtx 

1-h/F-#'-7t? I z_ 

tfi2.. 1#1b>75 

/'1t:1hd~ O~Dl I I J i!hanrz a,11 V1Jh1?Jon {,Eli!,)~ -J­
-te.ehn,t!-ia.rz; Del( Su/ll'<d/'? c.5M) -t/e.sse/ -ll-:2. btJ~f (!£p/:4i4.1 
t!_hr/.s .SrnJfh ceU.4) -l-tLt.d tU?d Mar}_ Biser {~JIID 
+eehnltt/tt.n -/z; be ~ l!c.f..re./:li~ 

:Zt:,,k.e ~i w l'Yltrns {_ E!rs) Ve~ e I ./:JI l:>04.f d,<pfl/"n a /?d 
Aci11177 IPrd more, {,GAS) Te0-hi1/eia1? /P/)11t i1()t1 t ~eJJ;lP<d_ 

o ~ oo I; rs : !)ec:,on per s'ft r 

R i JJe.r 
f/otu CH PRC 20111 00F Date: :;z - 7 ·- 2Cv/ 

T11r1e I kt.HS Trident Probe ConducUvlty Calibration Chec:k 

f)/()0 
11}.[)0 

/53 
Jt-lt 

bt/CO /II 
!J.c;pO· q,f 

Standard 

99.9 us 

447 

pH' 

Mfr. Lot# Expiration Date 

Cole Parmer CC8596 09/03/11 

Oakton 205259 05/31/11 

Myron L Ultrameter Calibration Check: SN 

Standard Mfr. Lot# 

7 Myron L Company 1001397 EB 

4 Myron L Company 2003077 JM 

Porewater Probe Surface Probe 

/06 /05 
~so L;,/~Q... 

Expiration Date Actual Reading 

09/09/11 7,Qf, 
08/03/11 y, :23 

0300~/31 

I 0/fO~ /3~ 
Cond. (uS) 99.9 Cole Parmer CC8596 09/03/11 /06. :-; 

447 Oakton 205259 05/31/11 o/'r7', ·.z 
•oRP is calibrated using results of pH cal. Check 

YSI Dissolved Oxy en Meter Calibration Check: SN 

Standard Mfr. Lot# Expiration Date 

0.0. Zero I Hanna 11427 I March of 2014 

OAKTON Turbltlty Meter Calibration Check: SN 623329 

Standard Mfr. Lot# Expiration Date 

Turbidity(NTU) 0.02 OAKTON 470/1 9/30/2011 

Turbldily(NTIJ) 20 OAKTON 470/1 9/30/2011 

Turbiditv(NTU) 100 OAKTON 470/1 9/30/2011 

Turbldity(NTU) 800 OAKTON 470/1 9/30/2011 

DI Water from Apel Lab 151/153 

Property of Mfr. !Model 

ApJ)lied Process l:ngineerinl!_Laboratory Barnstead E-Pure 

j . 

I ~~ 
<mi 11 >1·.Y I J \j 

! >11 1 

! o'J./ 07 (l _~_uJ,,,£f!;f,(/,,/✓ 
\\ I I ··, I ' ,,,!"I t ,\ ! -... 11 1 ;.: •. i< t 

E-13 

Actual Reading 

0,,13 

Actual Reading 

0,05 
~O,.;:;[ 
/e>O 

7'?8 

megohm-cm 

/5',,6 

II: i.·" . 1-f 1 
tf.J/20/~,~ i 

.. I 
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fot£ W)r£f. S/f11tPL:r1v& 
L/0 

l-!!Yf-N'-1012-
l/1z1t//z.1/.tJs-;.) 

D1oo JUtefi11t;, @) A-f51-
{)e.:ferh~ in{}( fr,Jh of -trl"-c 17Je~fs dnd u.Jherc tv 
wt r .e t{) ver e.cJ -

S11.le f!J iPp It! : totl! kil?j kp a rd d ow;z h; I Js 

PD f) - p/e,k. /,<.P the. ;;Lfhr rt~P rd/11.0 crfJs-le1n ./ 
-/ht:. b&rt?mefr/(! prtss1<..re reetJrdc,/11,fn'd -fhe 
waftr levt.J rf.,t!Ordef-' ; <!ht ~k ..s.k-f-( q ~~ fh. e. 
eommu11/(!/)._fe w;ff; ./3r~ h dt-te.rrn1Jte 
iv h ~H1 tf'" fD ~ tn I' le I Y h?d p &J J?d uef/yP/71 

D qJ O I t1u11<!h~d from /Jenz; /d nd 111() 

oqqr f.l~l(d llp bt:r,rP mefrtC:, pn(--rurc //'"'t¼.de.r 
a. nd ~11-:hr rc(!..on::/ 11'1j ,s gukl?? 

Io IO 1l 00 P2A -Q~ ~nd ua:f/ol(J <&Ile.;), ;;_ 

I o ;) D (!,(}mm l1ro /Y7 BYP-f/- kke u I?-?/' le 

I OcJ C" /{a,-/r ie ved wa f~r /e v tJI r~t!/J rd er 

/01~ Dn ~lit'n F;)_ rrdn.f'e..(!,,f ~ 

LI.J tl fer d -er-lh ttf /!; rcsf 12. lie /Yl ,Pf : 9- 7 /JI.. 

49 
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lul ' .1:• ,• ..... 11 ~ , 

, II \11 ! 

~.r ,d?/4,/1' I 
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/oJE h/4ftl. SAMli_tiY6 

~ 
INITIAL Porewater Readings 

Water quail results (after purge water) 

pH' 

SurfacewaterReadings 

Water quality results (after purge water) 

pH' 

COMPOSITE Porewater Sample 

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

f(;/Jrl!ol!t /J. f-/ / - lJ/7 ·{};/ before: /. after: , Sta rt: i / .6s End: ,) ,' 

De:;~~~n!:es) {) e pf )~ a ·I .J d-/- !rf n : tJ, ~ P-f 
(6"-12") 

Water quality results (Composite) 

pH• 

f/!ilf ~ 1tl 1c12-
1112-. -1t/ phj-JS-

, CJ I 

f.{){l f 

, .2 2 

Duplicate? Tied To: # Bottles/Notes: 

(µSiem)" 

I I 
Turbidity 

a) Myron 

b) Trident 

c)YSI ,,,,..,...,,."J , ){,,Ill bN.lbO ~ 

. }({tf v/ \) 

FINAL Porewater Readings 

Water quality results 

t:t OD On o--faft' &"J Fl Tv1111<Saf ).,. 

OF{ /{( 

E-15 

r, ,o 

t;/ 



iii, I 

11, 

Station ID: 

Fl 1rl<h ru. 
Probe Tip 

Oeplh (Inches) 
(6"-12") 

SGW-49575, REV. 0 

f o r;.c WA~fZ- SAM Plr/,/ b 
fl> 

INITIAL Porewater Readings 

Water uallty results (after pu 

FINAL Porewater Readlnga 

Water quall results 

~ ,,_....'' 

I ., 

r·. ,:. 

pH° 

/{!If-- ii-- /CJ/2., 
'l-/2. 1'1 /zJr,,-.S-7§' 

Dale: I I 

51 
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•-1, ., ~ •11;1~/Pr/Jt ,, ,,, , ,·.11>,\ l·:S.,,1,1~1<H•l•1<1 •ll\ 11 
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52 
/of£ WArfK J1rM PL 

tJ//A o)/ oe, / t I f:ha1-m, 
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.;J''-1~/' I 

~ ~4/.?-7(/214:-57-5 

n )thhstr; {~ A<!J ~ - ~ 
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rk B/sr:.r ( tMft)- -ft (lh/(1/&n -1-c.; 

it!· Id sA )7711/n .5 aeflv}l/f',;-,. 
1)7Cj t)/ lrPEL:. .d1 i {f.f,(_S'S-(d 
,s ~ pt!s ~11 w.Jt/4;J!;pc;-- f PE, 

417(! ht r fl /'?td tl Mil ofht'r 

/)) 1 trfhtr . tV!nd11 , rn'lls--/ IL!:\ Sl</1 N l6-
;t)j {,F") u 

j)e1 t!~h per Sir] e? 073v 

Date: <Jl-8-// 
Trident Probe Conductivity Calib ration Check 

Standard Mfr. Lot# te I Porewater Probe Expiration Dal 

99.9 us Cole Parmer CC8596 09/03/11 

447 Oakton 205259 05/31 /11 

SN Myron L Ultrameter Calibration Check: S 

Standard Mfr. Lot# Expiration Date 

pH" 7 Myron L Company 1001397 EB 

4 Myron L Company 2003077 JM 

Cond. (US) 99.9 Cole Parmer CC8596 

447 Oakton 205259 

09/09/11 I /;0-::J I \. / 
08/03/11 9,07 y I 

.\\ I 109/03/11 I /03,7 IL /-
•oRP is calibrated using results of pH cal. Check 

05/31/11 '/~7,-<, ) t:9-\0't>l 

ck: SN YSI Dissolved Oxygen Meter Calibration Che, 

Standard Mfr. Lot# Expiration Date 

0 .0 . Zero Hanna 1427 March of 2014 

N 623329 OAKTON Turbltity Meter Calibration Check: SN 

Standard Mfr. Lot# Expiration Date 

Turbidlt (NTU) 0.02 OAKTON 470/1 9/30/2011 

Turbidlty(NTU) 20 OAKTON 470/1 9/30/2011 

Turbidlty(NTU) 100 OAKTON 470/1 9/30/2011 

Turbidity(NTU) 800 OAKTON 470/1 9/30/2011 

51/153 01 Water from Apel Lab 1 ! 
Propert of Mfr. Model 

Applied Process Engineering Laboratory Barnstead E-Pure 

~~ 0:}._( OB( I 
J11tr MIi p¥ 
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µvr ~ IJ ~701 2 
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CHPRC 2011100F Date: :2- -// 
Trident Probe Conductivity Calibration Check 

Myron L Ultrameter Callbratlon Check: SN 

Standard Mfr. Lot# Expiration Date 

pW 7 Myron L Company 1001397 EB 09/09/11 

4 Myron L Company 2003077 JM 08/03/11 

Cond. {uS) 99.9 Cole Parmer CCB596 09/03/11 

447 Oakton 205259 05/31/11 

•oRP Is calibrated using results of pH cal. Check 

YSI Dissolved Oxy en Meter Calibration Check: SN 

Standard Mfr. Lot# Expiration Date 

D.O. Zero Hanna 1427 March of 2014 

OAKTON Turbltl Meter Calibration Check: SN 623329 

Standard Mfr. Lot# Expiration Date 

Turbidlty{NTU) 0.02 OAKTON 470/1 9/30/2011 

Turbidlty{NTU) 20 OAKTON 470/1 9/30/2011 

Turbidlty{NTU) 100 OAKTON 470/1 9/30/2011 

Turbldity{NTU) 800 OAKTON 470/1 9/30/2011 

DI Water from Apel Lab 151/153 

Property of Mfr. Model 

Applied Process Engineering Laboratory Barnstead E-Pure 

PW - ~ d 1,l(!,,i-1 v; ~ l le b, 7 
6 w - ~ 0 YI d U(!,,t/ LI l -tzi JLt O. 0 

14 -n r de,p Io L~ m v-z +- of- VLC-tJ Yd&- betj i' x s . 

... ,~ \• !• 
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1 
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7.,e_,,Vt ~'1mwtCins lE"+l-S) - bov\-+ ~ ·2/11/,1 ilip-fttin ! N~m 
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/61 
/7 / 
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[ 0 l,O ;;_(} '.s (.f0) 

.fllMfJill olJ 
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OoOV 
b'-/0~ 
D9Jl) 

Dubn pe.y SA-I @Dk/A? 
t '- I (!he tk f- ,me ()6r3v 
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CHPRC 2011100F Date: :) -JO - /. 
Trident Probe Con<iuctlvlty Calibration Check 

Standard Mfr. !Lot # I Expiration Date 

99.9 us Cole Parmer ICCB596 (09/03/11 
447 Oakton (205259 (05/31111 

Myron L Ultrameter CallbraUon Check: SN ~ 
Standard Mfr. lot# Expiration Date Actual Reading 

pW 7 MyronlCompany 1001397EB 09/09111 ~O?.t. _ , 

08/03/11 I Y.1 ~ I -'"'1 /0 /(( 4 

Cond. (uS) 

2003077 JM 
99.9 CC8596 09/03111 .;:;;;,=, 272 [,b'-1 

447 (Oakton 1205259 05/31/11 

•ORP is calibrated using results of pH cal. Check 

YSI Dissolved Oxygen Meter Calibration Check: SN 
Standard • !Mfr. I Lot# (Expiration Date IActual Reading 

0 .0 . Zero (Hanna (1427 IMarchof2014 I &, 0 

OAKTON Turbltltv Meter Callbratlon Check: SN 823329 

Standard Mfr. Loi# Expiration Date 

0.02 OAKTON 470/1 9130/2011 

20 OAKTON 470/1 9/30/2011 

ITurbidijy(NTU} 1100 OAKTON 47011 9130/2011 

ITurbldlty(NTUl !BOO OAKTON 47011 9/30/2011 

DI Water from Apel Lab 151/153 

Property of Mfr. Model 

Applied Process Engl1111_eri"!l laboratory Barnstead E.Pure 

I II l' a~1· '\ 11 , 6l 
',I <- ~ 

• . 1 11\II -;-\\ll._;1 ~"111,\ I \1111,'-l<lOll In i ll\11 

£::::1 . ~ . _ L D ~~~JM ~ i.ts/4,,/,>ol / 
<. ·o '\ Hlll \. ' II \I 
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/-i-(IJF - u - t O [ 2.. 

'-/ I ).. 7'7) :2 I Ir 1:,-7f;' 

b 0 I~ Ta.I I 9t1-fe m-t ~ @ -ftrl,'"l1 I~ nd1n1. , J . 

j[; ft r1j 77) f If!: ~ ~ ) i /J f 1Jfr; pS o';;J i C ~ c:/esf' 9 o~/ J tJ/ 11 e:J~~ 

? DD - ~ e8- 0t .s+efJrn i tP11/&r tolfh fi,t ft. 

TI /JO F -;;i.A - Ql 
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SurfacewalerReadlngs 

Water quality results (after purge water) 
Ic onauc11v1ty I 
(11S/cm)' Temp (C0

) " ORP' 

J>/3 ,3 I s , 6 33 ;). {j,, 
Turbldity0 

'-/ , O!, lvTU T/JS· q 5 I ?-7 

COMPOSITE Porewater Sample 

FINAL Porewater Readings 

Water quality results 
Iconaucuv1ty 

b i :btf, 
(µSiem)' Temp(C") ORP' 

l:o? . S ~ ';, 'fb)./)1 /}1 :i ~D 
Turbidity" 4" cJ,q lJTU Tb-S /l},t , '-/-

a) Myron (\ L 
b) Trident v U, /1 J"-/-;,--ti,7-t 
c) YSI ta L-~ 
d)~ ~M{")- / //1 

DZ-) Ill I I\ 
{: i i 1 1H ! I, 

E-21 

'pH• 

I '7, 3 3 

'pH' 

Coordinates 
(deg.deg)NAD83 

I '7 ,S-0 

lo.o.• 
l /:1 , ::t6 

lo.o.• 
I Cf, l:t.. 

·-•--·~ 
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IJA OJ) ,,I)) ~ hl1~~-Yl -~l1nsz,yz LEA S)~­
,t~V11~il-(J1 i ~e--1 I ~idUua.n lf3A-S) - ~.l t~..;.e.l 2 ~o,tf 
~apt-E:·1n (. G-eol7<1e PtA.l,<1 -sen l<!__n~ A) -1ee!,)1.f1j(!fotn i 
~vh. P!l IA. -5e-h LeM A") - l-{'.fl d s1 itn+,~+ t'.Ll I Pn lits~·( i 2 . 
1e,,,'tf. f1mmrns CE-P6> -Ve~$"d I boa+ ttt.r-ttn_n I Adtt 111 
?v-,.ed more. lr;-AS J -de~ hand) t -e.~hn I l/dn lfYl. \J1ss:E__{ I, 

bq :3 D Ttt i l t?) 4-te Yrtt°'i , ttt ft\?E L. Ga fe:tll\ 1Dp i~ -
be, 1Yl~ l)Jtrt ar0 a tvare Jt· i)hes ~-1 V'rtiAnd,n0~-

fDb 

Dl 
w 
02,r. 
~1£ 
Db[)!) 

- Ol ~el-k-·> ~~ £:\t-r n.t,) and I sti rnple 

C Ll..1 c!h l(1.., @ lO l Cl the f" - m t£ t-\ ii ~n1~ 

DC[ [}!} . -U-f 'f lY-1-ftJ\· lf'-tj 

CHPRC 201110DF 

Trident Probe Conductivity Calibration Check 

Standard Mfr. !Lot# (Expiration Date 

99.9 us Cole Parmer ICC8596 109/03/11 
447 Oakton 1205259 (05/31 /11 

Myron L Ultrameter Calibration Check: SN 

Standard (Mfr. !Lot# (Expiration Date 

4 
A,:::--,,- 4 2003077 JM 08/03/11 

' . \ \ \ Cond. (uS) 99.9 CC8596 09/03/11 = , . \ r, 447 205259 05/31 /11 /. ""'·/ , 

@ •ORP Is calibrated using results of pH cal. Check 

W 17 IMyronLCam.e.any l1001397EB (09/09/11 

YSI Dissolved Oxygen Meter Calibration Check: SN 

· ·standard !Mfr. !Lot# !Expiration Date !Actual Reading 

D.O. Zero (Hanna (1427 (March of2014 I CJ~() 

OAKTON Turbitlty Meter Calibration Check: SN 623329 
Standard (Mfr. (Lot# (Expiration Date 

Turbidi_l}l{NTU) I0.02 (OAKTON (470/1 (9130/2011 

Turbidity_(NTU) (20 OAKTON 470/1 9/30/2011 

Turbidity(NTU) I 100 OAKTON 470/1 9/30/2011 

Turbidity(NTU) (800 OAKTON 470/1 9/30/2011 

DI Water from A_l)_el Lab 151/153 

Property of Mfr. Model megohm-cm 

Applied Process Englneerinll_ Laboratory Barnstead E-Pure /7, 9Z. 

S----4-- D;).I !1/11 lrw II#/ ;,,y 
89 

t' .J/:K~,:1 If 
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fr i'd((~ 01../1r/.t,&1 1I 1.e,Ke, s~--~,,s (t'AS) 1-?k, S,.,___:__.~ - te-L-hf"\tt.,t'(Ln) 

N,'e,f Sv11; '"-" ( EA~)- C4>fcu'"' , tftJI'\ fa..r.11Sc!,n {c;t1 A) - Lea.el~ Ge..c,9 e, 

Pa..v I se,., (c.f'f.A) - '1e-C,h"1C.10--r'\ -to b~ ,.,'\ £ ~> v'eS>e-1 1.- f whc,1a.f,~"9 
t'r1 Sa,,,-,//i11j Ctl-fiv,'ti'e,~, 

0130 hr5.: ,a.,' /~cde mu..t,~~ {fPP) held~+ Ate-I, Di'scvS5ee/ ;l"'-As 
-fo Collec,J- 2 Iv 5().'"fl~f c~lo,.,:.; F-rt.Ar.Js~cr I. Di5t-v5se.d re ­
for'l,ve., of ha.II t1v'f' on +hf/ ba...11 /VlfJll,,f cP EA-S Forol F-Z5:'o. 
'/<.i ~ef Flow : 

: -rime.. Kc r> 
I O{PO J(f t/ 
I OZ()O f </8 
i 0300 / 'f(p 
I ot.foo /fR(p 

i ~OfJ I>>' 
' O(pOO /ffJ 
o,oo /2,.(p 

v~+h.uAM ~ 5~"5~in(, w,lh very sl.',M- br~'f,e,. 
"1ernpe. ,t:,..-fvres '"' f()w 30··5 _ ;v M,(J. L/0

1
s- F 0 

CH PRC 2011 1 OOF Date:oz- /,t::;J..;;-,.,/ 
Trident Probe Conductivity Callbratlon Check 

Standard Mfr. Lot# Expiration Date Porewater Probe Sulface Probe 

99.9 us Cole Parmer CC8596 09/03/11 rut:_ 'lb 
447 Oakton 205259 05/31/11 /./"T6 t/f/0 

Myron L Ultrameter Callbratlon Check: SN 

Standard Mfr. Loi# Expiration Date Ac1ual Reading 

IPH° 7 Myron L Company 1001397 EB 09/09/11 6 , 9"Y 
4 Myron L Company 2003077 JM 08/03/1 1 lf,06 

Cond. CuS) 99.9 Cole Parmer CC8596 09/03/11 Y6'. ,( 
447 Oakton 205259 05/31/11 ~9"..(_ / 

•oRP Is calibrated using results of pH cal. Check 

YSI Dlssolved O>Naen Meter Calibration Check: SN 

!Standard Mfr. Loi# Expiration Dale Actual Reading 

D.O. _ • Zero Hanna 11427 March of 2014 0 . t"JR 
,_1...__~-...J 

).; .,v- OAKTON Turbltlty Meter Callbratlon Check: SN 623329 1 Standard Mfr. Loi # Expiration Date Actual Reading 

Turbidltv(NTU) 0.02 OAKTON 470/1 9/30/2011 0,07 
Tult>idltv(NTIJ) 20 OAKTON 470/1 9/30/2011 zo.z. 
Turbldltv(NTU) 100 OAKTON 470/1 9/30/2011 (JI/, '7 
Turbldity(NTIJ) 800 OAKTON 470/1 9/30/2011 79'7 

DI Water from Apel ub 151/153 
Property of !Mfr. !Model I megohm-cm 

Applied Process Engineering Laboratory !Barnstead IE-Pure I /.s. 9 
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b) Trident 

c) YSI cs e,z./l~/11 
d) Manna Mew OA K..To/1{ 
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Cdl An1\(l 'Mdloi.f' (c!fP,:.c.) c..c,,,c.e,rf\1·.,.:1 ~5e,.,.:e. ('f ce..~+d'.cc(..,ho,--. 5'1ee..t ,·" 
ne.Av' be>/ of /t,A&, bc+l-lef; {Lv+ Nb. ol./~-12.). 

, 13 ·1& t,,5. · Ce-I! /htJJ111., ¼.II fc, A, KQ:.JloF.f. She,.. /115-lr'-'c.leJ ,,.4?,, -1-v use. lltk , 
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bot-Hes v, .}I., +he..- <;:ctM~ Lo+. rlo. wh,'cfi Ca.Me,. fro•"" q__ hox j-ho.,t'" I 
~id_<;-.Mta..,"' Q. ce...-+i-F,u1.fi'o,1 $.h~t! ----- l oo l".,::, '- " "~ i 
'-. l(, '\\ i t t f! H \f J \\ll '\ l '."-'-l fll 1\ I '\. l lll{'.f l H1HI'.'\ l) \ f! t 
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/-1 D~ - iJ - t I'/ 2.-

4 /:). 1'{ /:; ;1.,.57<;; 

l,,3 13 5'1 /..rs . . ( .. ti 1h,.1e, l'<tfl fc 

FZ frcu:,>evt /0 t~kte-r de.rf" ,d Sft1.Ji~,1 
Roy flv ,1~,tf (t.!f f'k) : f kfc; s/.,,;d-.,re., 
fl,) Pt 

f,,,~&t/r,1,"f,e;./ Iv ?..e,,id,:-,9 s 
111 L ({',~lµJJ'-'-) Je-<i-,/ (c, ·) 
0 

My,c,? 
l t',,J. 
6'-/.12, 

/'/<ii 3, ·Y(2., 

!51 
I 5"1 
/5''1 
lwo 

) ,· 3 &7&• 

5 . )!t.'1 

3.·3u,3 
3. "311 

Temp(c•,• 

3.31I 

conductlVlty I· 
(µSiem)' Temp (C")" 

/3(.,,, ·1 I 3 . ~ (,•(.• 
Turbidity• l,(p N,~, 

ORP' pH' . 

SurtacewaterReadings 

Water quality results (after purge water) 

ORP' lpH' 

270 I 

COMPOSITE Porewater Sample 

ID.o.< 

s:-: I :z. I 12,.3I 

Station ID: SAF# Staff Guage (m.m) Sample Time 
Coordinates .1t:L° <-',;. c :J ,2,177( 't . 

(deg.deg)NAD83 

~t,r..,,0-, <IC F"/1-01, befor..,_,/,lfafter;v/.f; Start :/'{ :~IS End: lb: ·3v E-111, '/5',~S' 7 Z.C; N<lt, ,,,-,,.,,,t/1'{7 L 

Probe Tip 
/t,16 f,c,-f /Vt7. cJ<f 3{p7Z. 

Depth (Inches) 
(6" -12") , /57. ·3 

!Lii1c.hc-S 
Water quality results (Composite) 

1'-0nauctiviv 

es.c- (µSiem)' Temp (c•,• ORP' pH' D.0.' 

~~.JI'< 1 ~. ;A 3,37'{ 2 7B 'rl. c,,, !c.r. ~ 
Turbidity• /1-('f N1u · 

H~IS Sample No.(s) Volume(ml) Duplicate? Tied To: # Bottles/Notes: 

f52.3 DD<;" .-vf£700 A.IA ol //tAG 

FINAL Porewater Readings 

Water quality results 
1<.;onaucav1cy I 
(IJS/cm)' Temp (C")" ORP' lpH' ID.o.• 

J5''"A_,,l, I 3 .311.- ,2~{p I r,,,, 1/ I !CJ, J-'7--
Turbidity 1'12. JJ'(l) 

a) Myron 

b) Trident 

c) YSI Z> o~/ie,Jll o A" -, {) . / 
d) Hanna~ er " IV 
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,···~--· ~:..:.;.__,-.:...:..:_,. ·, .. : --·~··»·.~s."·~-..... • ·.·,:~·--· ~__.._·, ·. .:. =---~.,__.__ . ,.· .... .. -··........ __ _.,.. 

HNr::. - 1.) - 11)/ 2- 65 
foP..G v.JJrr~ ~A/UPL,111.1& , , , . . L/!:>-71jo211.t-5?7& 

i ' · · ! ' · rP 1 ;s-: 11 J,~ :{;.1/ fhv,~ Cc, ... 1>1.r,1,"c,al,#,, w,'IA A1irl //11!~ ( Cill'k) SJl{,fvJ /vtckt~ . 
. 1100 hrs, F ac Sfa.f,o,, chuK/Su.1'✓t?f 
! Sfv../f 9 t'~e-: ,v I,"]{"" Co,'lfvt.,.fi'v;+y (v.s/c,v..) •. /12-, 1 

! j1DS°" n6·. : Pe,,_,.,, fe.t· 5."...U. 

J " ' ': ~ \-1-, i, i~-- - ~ 

! ~~~~ 
llll l 

....... - ·- -•· -•- •· ·•· ---.... , ·•• --- . 
\111 ' 1"'-'-1 ii .' I '- 11 1 l< '- f l )C1J) B) 

. '"" -- -~·· '~'"' -~--~·}!_t__ -
I I I II 

( c , ·, r I II!· 1 1 \J 
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CHPRC 2011100F 
Trident Probe ConducUvlty Callbratlon Check 

Standard · Mfr. lot# Expiration Date 

99.9 us Cole Parmer CC8596 09/03/11 
447 Oakton 205259 05/31/11 · 

Myron L Ultrameter CallbraUon Check: SN 

4 08/03/11 

Cond. us 99.9 Cole Parmer 09/03/11 
447 Oakton 05/31/11 

•ORP Is calibrated using results of pH cal. Check 

YSI DIHolved 0 n Meter CallbraUon Check: SN 
Standard Mfr. Lot# Expiration Date 

D.O. Zero Hanna 1427 March of 2014 

OAKTON Turbltl Meter C• llbr•Uon Check: SN 823329 
Mfr. Lot# Expiration Date 

OAKTON 470/1 9/30/2011 

OAKTON 4 70/1 9/30/2011 

OAKTON 470/1 9/30/2011 

OAKTON 470/1 9/30/2011 

DI Water from A I Lab 151/153 

Pro of Mfr. Model 

Applied Process Engineering Laboratory Bam1tead E-Pure 

CO"\l-"I IJI '.:-1 I \I 
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a) Myron 

b) Trident 

c)YSI 
j JQAKTON 
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'-fl 2.1~ &J li!S-7':;' 



68 

SGW-49575, REV. 0 

'. ~ . .- _· .' . ·,' -· .... ·• .. _·•--·~--- ,: . _.· •. ,.;...: •------. ·--· 

f t1R8' lDA-TB'/2. ~}Wl'1fL/ /0&­

~/ 
D.e lo n '1 /\_ t'i e..\ c\, ;:>f:,r ~Pr~ 

.- -· .... •-···.· __ .. -: .. •.,~··• ----,.;;..:.;,.·,;:.;..,·.,._ .... :,-:, .: _. · .. •· . -~•--·-•:· ··---·- .. ,_,.;:;.:.:;. 

1-HvF 1J •·,D( 2..-

11;). ,L/ fol~L/J!;' 

M'.e rbn '--~~~---'--=-:.::.!!!:=:..:ii=:.::.r..:=:~:;:::..c::.:J!::.;;:.:::;:!.!.-.._;____;_..:.;_-=----, ______ ~ 

1,;7. q 

' a) Myron 

b) Trident 

c) YSI 

j)QAKTON 

... -- .. ..... . .... 
1 ... !( ,'. \t i 1:1 

I ~ 
i .. ~~ 
( ( i'. I- IJ•1· , 11 \I 

'' t· ,:·· ' ' .1\JfA 
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.;.~~:..;Li.,; -·~·--· :... _,.;. :.... .. :. .. -

µv-,:; -u .- 7t:> I 2 69 
·p, ot-& lt:h:1 et- ~;A'll,,__, t-Jv6- 4o71/ 2 /(J '.:>1&-

, . ..... i. • ,. V/A Oz/23,//I .5/ynn~n.Johm-on {GAS) ~ ;· . ~ 
-1~.thl'I/I ltt...n, Ze.-tt S1177rn/lY1$ (&As) v1.s·\u #--.;;).. btJttl c'dp/tdr),; 
'Rtfl'I Paµ!se11 lt..M II) - I trt d ~ckn-ft-r1- ; lfo rt. 13,s-c' ,,..- {ell/ A) 
-ft(!)11·z/{?ia17 h1 BAS Ve~·~e/ 1:f-;;i_ 

fil}t1 r!P/o~ 
T,J//-'tt: t:t?.-1/ 

o/~() l~t 
IJ:2 o» I b ZJ 
() .s/JIJ I[) o 
tJ~,1 13/ 
o~to 1Jc;;-
tJ6 tJ! I ;;Jf 

Wt 4/hE r · M ml-lq /!h!-<.d q / bre ~ 2/f 
1 

30;. F 
f)t1~fJ; /Jf'ld : ci21J1rod/nf:; -iv ~M/7,ft'.s' ht . 

111,~ tt:Je Ltkr -!ue'llr /t2.,(j~ r~_,,- 'kep t!d<'r/;)c) I 
tli;, ~/ ~ (i} /JfEL- /2/dJ ! 

I 

f()/) . tlt/Cm,/-f -II} C'~//("C'-1 c3 .S??/7(p!Af· I 
. /r/&kd/111[ s;p;:-1 .S't:f /X-,;PJ( de/' ~rl 
01L/f laJUZd?~cf -fY/;n ✓~r,,,.y 1«~'.?j . I 

CHPRC 2011 1 OOF Data: 2 -2 g-20/ I 
~l!n 
pe. V 6J4 

~071{' 
a,fAfw 

bldj. 

Standard 

99.9 us 
447 

pH' 

Cond. (uS) 

Trident Probe Conductivity C•!lbratlon Check 

Mfr. lot# EJcelratlon Date 

Cole Panner ICC8596 09/03/11 

Oak ton 1205259 05/31/11 

Myron L Ultrameter Callbrallon Check: SN 

Standard Mfr. Lot# Expiration Date Actual Reading 
7 Mvron L Company 1001397 EB 09/09/11 '7,/2.. 
• Mvron L Companv 2003077 JM 08103/11 ¥ , // 
99.9 Cole Panner CC8596 09/03/11 '1t5, 77 
447 Oak1on 205259 05/31/11 ¢~8'- 3 

'ORP is calibrated using results of pH cal. Check 

en Met.r Calibration Check: SN 

Standard lo1 # I Expiration Date 

D.O. ero 1 •27 I March of 201 • 

OAKTON Turbltlty Meter Calibration Check: SN 1123329 

Standard Mfr. Lot# Expiration Date Actual Reading 

Turbldltv(NTUl 0.02 OAKTON •70/1 9/30/2011 n.1'17 
TurbldlMNTUl 20 OAKTON •70/1 9/30/2011 zo,Z 
Turbldltv(NTU) 100 OAKTON •70/1 9/30/2011 Ve/./ 
Turbldity(NTU) 800 OAKTON •70/1 9/30/2011 '/<{/, 

I lab 151/153 
Model 

E-Pure 

,.,,~ 

I. - - • ._ •• ·-···· --· · 
( 11,Hf>V'\ 1 1 \i 

, .. 1•a ~• '"·lo 
l)\ll · - · - -,,- ,,,i,~1ii,, 1·\-l}i .. ,:-:, ,·();-HIH\ 71," 1 -

__ · [fl-/r;/~J __ ~/4,1'~ W-"'AP"-"-. (/~ 
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: . . .. · . - . --•~--- _.:;;=:c•-- ·~-:·· .. ·· --~::::::r=:;- .. ---r~~---·~ .... _ .. '3,,;. - ~'.;½ .,,.. __ 

70 HVf-V 1o/ 2... 
Po Rf WA7!:F<- Sltrn p u D&-- 11;27y/ ;21t,s'is 

liq 
D!Jr;D -/ /o4.-5t,J U.p_t?r? totll-fhe;/ ·ftJ/'(l«:J-kd -flJo;o,;,-/"c:J,v_, 

5t1h//.pltS tu11/ bt all(!Xl>-fed -b ix' ~(I/kale';/ -lr,0-z 
7vt1n0eds 1 · ~ 8 --/od4j. 

oqs-s Qt - 1/PPfS<tr@ .!lrsJoz/26111 18:J, ~ 

.J,1 t{ Ht 17,ipl-<£ 1 £3/r lU'7St-de.E Jr&/, 

(\,{ ~n:ll) 
INITIAL Porewatar Readings 

/~3, 3 

Station ID: )SAF# 

r:I Tn111~ut1 
Probe Tip 

Depth (Inches) 
(6"-12") 

I a) Myron 
b) Trident 

c)YSI 

d)OAKTON 

~ ? 

I !I'd 11 11 ' , 1 1 \I 

DupUcate? Tied To: 
)JI) 

J lL b~-fnutt : rntd tfllf,;b/e_ 

~ 02./ 2-">/ I I ~~q!Uffo~ 
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··_:•.·.•C/4····-0;'¼ .··. . . ;• ...;..'.,;..;.. __ 

r 
! 

I ,, -ru I 
I 1/S"t; D-e e-o}J in fietd pev <;;,HI. 

fl,('() Nn &,;:;;;:iifi=i~C:..,.-~c'-,-:--C.::-f:~~~:-E'~~'"'5::.:.,i:.:;~~ 

)ljt/,q 

a) Myron 

b) Trident 

c)YSI 

d)OAKTON 

~!(,, \1 1 1: 1 / >( . 
c-' ----~ 

, . . .... ~- -- ·---·-
( O\ i 111 1 ' , t I \! 

med tohblf 

E-36 

,_·_ ... -· ·.·-- ·, . 

II-/JF-JJ.-7t?/ Z­

f/lJ.7f ;2_11,57s;-

·--~---:.;-.;....;.:"Z: 
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72 
Yu~t lJJ1t78R gfi!){PUP&­

'7 f 

Hl.},f - lJ --7PI Z. 

1P7f/ ;;i_k,.,s--7S-

a) Myron 

b) Trident 

c)YSI 

d)OAKTON 

(l II ( re 

I "~ "," . "" "'···• "·" " '' ,. " '"" '" 
L ___________ )--L o-;,J_~~!L_L_ktdlf4J/ __ _______ _ 
(<1'\Vl ll l'.,11.\ I tf_/1. w--
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!•,.,,, /-1-IJ~ -IJ - 7v/ :2.- 73 
' '. , foil{ LU1r1t R ~Ill /?L/iJG- 1· . • · '/t:i.7f .9/ttPS7,;;: 

, ,, ,,,,;·· · NA ; 
fhw·5Jc,..'/ oz/zo.t/.zc,1( lae- 5;·,'-\,..,,onS (!!A5) le,µ_ S~,-J - /ec,h,-11(.,,14.'1.) I 

AJ_t-,I Sc,t.11,·vf,\.1,_{EA5) -uvr~,-,,.,.) ff(!,,, fttvl:e.n. (cHA) - Leuc/ I t1o..rK. 
f}1su--(ct1ft).-,, IU.Yl/11~,iA."' /CJ be,, ()1'1 E"A-S VU5e/:2- fv-/f1C(fa.hn3 /,1, 

5·c,_,v,e. /,·,13 a..c. hv,'ti'e..5 . . 
o ·J??D hr>-} fa.,, '/00..Je, tnee,h,,,3 {/bpJ ht-Id a_f A/JC/. £)(5c.u0e.J 

plan5 +-o Coile,e,,-f '5 IUJ Sa.ntple,5, D,·s{,uss2,l fl,~ w,-,..,ter 
. tvl¼--+her a.JviSpry -pre..di"c-+,-.,,j du-reA..f;\~,9 -le-M/e,,-a.,/v,e.S .J w1'rlds 
I /{l - s O Y½f)\ I ~ kql,t >MJtu rt,;._/{ ' 5, .... .fe_1y fo;,e,_s d,>C-v5.fc>_Lj 

ft/ahd +o u.Je.t;t &r i111c...lvde.d 10y roAdWC<.,f{ f-,1 5:ltj)5,,. frr~ 
~ fc,._//§, 
fi', •ve/ Flow ·. De.e-o.--. fer 5A-L a..+ o,4S- hr>• 

11me,, /1Cf'5 
{?/(flt? !S'"2 
tf'J-r;J{l ;Vft 
{l~OO /5°3/ 
o'ioo 111 

11/eA.~e-r AM : /Vlp~f-ly C/fJvdy tu,1/4 C{. 5/1~kt-
bru.-r:.e-- · 

CHPRC 2011100F o .. : Z··Z.1/~ZOI/ 
Trident Probe Conductivity C• llbraUon Check 

0500 143 
O{p()(? f t;°S 
0100 ,s-g 

Standard Mfr. Lot# Expiration Date Porewater Probe Surface Probe 

99.9uS Cole Parmer CC8596 09/03/11 q'I Y11 
«7 Oakton 205259 05/31111 1/S~ 4t/(} 

Myron L Ultr•meter C• llbr•Uon Check: SN 

Standard Mfr. Lot# Expiration Date Actual Reading 

IDH" 7 Mvron L Comoanv 1001397 EB 09109/11 7,03 
4 IMvron L Company 2003077 JM 08/03/11 q,oz.. 

Cond. (US) 99.9 Cole Parmer CC8596 09/03/11 '1'7. ~/ 
«7 Oakton 205259 05/31/11 ¥~.5-2.. 

-oRP ~:lbrated using results of pH cal. Check 
/I I) ; .,,,,-s 

- YSI Dlaaolved Q,rv""'n Meter C1llbr•Uon Check: SN . 
Standard Mfr. Lot# Expiration Date Actual Reading 

0 .0. Zero Hanna 1427 March of 2014 0,//J 

OAKTON TurblUty Met.r C• llbratlon Check: SN 1123329 

Standard Mfr. Lot# Expiration Date Ac1ual Reading 

TurbldltvCNTU) 0.02 OAKTON 47011 9/3012011 a. tJz... 
Turbldltv(NTU) 20 OAKTON 470/1 9/30/2011 zo 
Turbldlty(NTU) 100 OAKTON 470/1 9130/2011 '1"1',9 
Turbidity(NTU) 800 OAKTON 47011 9/3012011 7<11 

DI Water from Anal Lab 11111153 

Propertv of IMfr. !Model I megohm-cm 

Applied Process Englneenng Labor•tOf)' IB1mate1d IE-Pure I /S, £/ 

E-38 
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, •· _ _,_- . '• •, .. - -~-

/.UJ F - JC, -7 6/ 2-

'/IJ 7 t./-/ :i/v57) 

tJ100 /,rs· : .Amve,J a..f fr_,rr.; _LC1.Y,J/)J boa.._1 /ec,/l"L-h jusr 
Vf sfruuv, off {00 F -v y'I (Vii le- . 
i,\/(¼.;f-he,,(": r~(tly C/Pvc~ w,'H, 5·v~-fcti't1t'.-&I w t'nd.f tlr --vb flP/1_; 

Su~+a.,'ne,,cl J.V1'rid{ r -e-d/e-f-ed fo tYJCrea~ . -fAra:5)1pV-/­
fhe,, Ja.f · V~cl 3vsl-r of -u 3o 11ff/ ohs-e.rvrf..d 
lUh//-e,, a../- /CLv"'-c)'\., 

o13o kf'S' ' 1Ae. de.e,,,'s,'i>~ lUtLS /vlude 110-f h-> la..c_,,,,e,I, /1,e-
foo~-/- d~ -ft? exfre..Me, lveA:/fie, Co,-idJ/,pn~ . /10 5c;_""l/4"r:J 

a...c.h'v,'f; es Cu,'// 6e- pe,C,,ri1.ed, . 
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I ,. / •. ' 

!'ti ~Rt W111ttz. ~/IMPl;!OG- 1 •1 ' / \ I 

•-.•. · .. ··-~---.,_.., ...... •._ 

IINF -- N-701 z. 

41:J.-7</-) ::J-/q €:?~ 

75 

11• :•, .. , NA 
i fnJc:,. { oz/J.. 1}.oll 1.e-l'ie.- 5,·"""~"n.S {EAS) /'d:e,, 5'~ .. --.s - I e<:,}\f"11'C 1tt.n .> 

I ,ve,t! 5"1,( {{, lie- I"\ (£A'>) - Ca..f fc.. /0

1""\ I /<.en'\ /ti...v / sen { C..M A) - Lu...J I Mc-..,!< 
13;seI (c;v(11)- -red-v,1'e,,,'u.r'\ +o be,, ol'I £A5 Vl-S-Se.l J.- fa.rhe-,fa..f,'r'IJ ,'t'l 
Stl1'1'\rl,/JI ac...fi'v,'ti'e..S' . 
01'5o J,,rs : fa, i' /':)o..te- w.eeJi""j {f()D) held 

, --1-o colle.d 3 f\v >"~f le<;, "5'"'- fdy forfr--
1 .5f~e,i f;co.._,\ y . r e,,3t>-.rd.·r1j hllj e,,'(' 5. 

{(.1 ver F/0111 ·. 

a .. .-1- Afef . Di'5c,v55e.d flc,.nS 
t.,/t{.$ f,',,e,,." f P1';1 tS 

7,-~ t.e,F> Dee,.or. per 5.fI.. A-t o,3S-!ArS. 
OIOO 15'1 
OWO /(p{' i-Jc¼..th e( fl f"'\ ·. C leo..r S~,-eS . (p/d fewy>e.-rp._fvreS 
[J"?OO llP~ b1tJOl-U 3o F 0

• 

o'--foo /5"/ 
o~oo tt./,-
o(poo /47 

CHPRC 2011100F Date: 2 -2.5-20( I 
Trident Probe Conductivity Callbratlon Check 

Standard Mfr. Lot# Expiration Date Porewater Probe Surface Probe 

99.9 us Cole Panner CC8596 09/03/11 /(),2... /11/J 
447 Oakton 205259 05/31111 1/1/9 t./3q 

Myron L Ultrametar Calibration Check: SN 

Standard Mfr. Lot# Expiration Date Actual Reading 

loH' 7 Myron L Company 1001397 EB 09/09/11 7 , // 
4 Myron L Comoanv 20030TT JM 08/03/11 '-1,/0 

Cond. (uS) 99.9 Cole Panner CC8596 09/03/11 91?. ¢1/ 
447 Oakton 205259 05/31/11 t/t/5" q 

•o~ callbra1ed using res~ pH cal. Check 

- . YSI Dluolved Oxvaan Met.r Callbratlon Check: SN 

Standard Mfr. Lot# Expiration Date Actual Reading 

0 .0 . Zero Hanna 1427 March of 2014 /],//'} 

OAKTON Turt>ltlty Metar Calibration Check: SN 1123328 

Slandard Mfr. Lot# Expiration Date Actual Reading 

Turbldltv(NTU) 0.02 OAKTON 470/1 9/30/2011 {J,OE, 
TurbldltvlNTUl 20 OAKTON 470/1 9/30/2011 LO, / 
Turbldltv(NTU) 100 OAKTON 470/1 9/30/2011 Y'I.I 
Turbidlty(NTU) 800 OAKTON 470/1 9/30/2011 79/J 

DI Water from Anel ub 1111/153 
Property of )Mfr. )Model )megohm-an 

Applied Process Engineering Laboratory )Barnstead IE-Pure I /5, ~ 

l u l•a~,· \ ,, -"](, 

. . ·--- - ---,-, ,-:i1____ •\', n , 1. :,,n1 ,X· l \Ill.I{~ n 10 1> ll \ j ll .U I 

, "~~ .~,;______er : o ~,;,,,,, ~~- -----'--'I ~:.....>#A: 
, I( , \ \I I 10 

E-40 

• 



LL 

£-Z:8 '?: 
L<'L'?: 
f,/,''J"Z: 

i \ I I , 1, ll ! '-<> 1 

f/.f:..'7. -Z..51 uS, 

~~r;f'"t /lh/ o 
r;>(<Jlfo:J 11--.,ws/ W/1_•/'?j,,,/ ; ?.Jj"!:'./fYl"'~ (=7} /11~~ (..,r.r~p.•.7) 7 nl 

f'.N,'?1-1dj r-1/ / lJ.'.f.'i,,1/_::Jq'!,1J 
·-1-J O -_r;: \'o-'t='JS f1' wbp ./?+-i;i1 ~ +??51,1•.~ 1.::f 

£ '"ZB/ : ("'o/<;t'"f) A+.',,,!-f-J{lp1,J,• w L.'J. ?r,"'"'G J:T,-l-S 
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Trident Probe Conductivity Callbratton Check 

Date: 

Standard Mfr. Lot# 

99.9 us Cole Parmer CC8596 09/03/11 

447 Oakton 205259 05131/11 

Myron L Ultrameter CallbraUon Check: SN 

Standard Mfr. Lotti Expiration Date Actual Reading 

pH" 7 IMvron L Company 1001397 EB 09/09/11 '7,117 
4 !Myron L Comoanv 2003077 JM 08/03/11 t/. //) 

Cond. (uS) 99.9 Cole Panmer CC8596 09/03/11 OR.2~ 
447 Oakton 205259 05131111 dll- '7 

n Meter Callbratton Check: SN 

Lotti Expiration Date 

1427 March of 2014 

OAKTON Turbltlty Meter C1llbratlon Check: SN 823329 

Standard Mfr. Lot# Expiration Date Actual Reading 

h'"urbldi1v(NTU) 0.02 OAKTON 47011 9/30/2011 011'7 
Turbidi1v(NTUI 20 OAKTON 470/1 9130/2011 ;,r,. I 
Turbldi1v(NTU) 100 OAKTON 470/1 9/30/2011 </9. 2 
Turbldity(NTU) 800 OAKTON 470/1 9130/201 1 796 

I Lab 11111183 

Pro of Model m ohm-cm 

Applied Process Engineering Laboratory E.Pure Jo, 

._, ! ( , ' , \ l : t ~ I IJ \l l 

/ ~ S~~-B 
. . ~-

( ' , ·, I i ltf '\ I ! \ t 
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Ne,, I S'l1..llivCL1" (£A<;) ~ Ca.pt-tt,'n > /M fa.vl5er1 (c.t1A) - L~J.1 /1r'-r}< 
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CHPRC 2011100F Date: 2-'7,J:;'- ?/7// 

Trident Probe Conductivity C.llbratlon Check 

Standard Mfr. Loi# Expiration Date Porewater Probe Sur1ace Probe 

99.9 us Cole Panner CC8596 09/03/11 ltW /00 
447 Oakton 205259 05131/11 t/5/ IJ~t/ 

Myron L Ultrameter Calibration Cheek: SN 

08/03/1 1 

us 09/03111 
05/31/11 

*ORP II calibrated using results of pH cal. Check 
- ,.....s, 

n Mater Calibration Cheek: SN 
Lot# Expiration Date Adual Reading 

D.O. 1427 March of 2014 

OAKTON Turtit Meter Callbrallon Check: SN 8233211 
Standard Mfr. Lot# Expiration Date 

NTU) 0.02 OAKTON 470/1 9130/2011 

NTU) 20 OAKTON 470/1 9130(2011 

NTU) 100 OAKTON 470/1 9130(2011 

800 OAKTON 47011 9/30/2011 

Lab 151/153 
Prope of Model me ohm-cm 

Applied Process Engineering L1borato E-Pure o 3 
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Ff1ra..115"ec.f/ ~ /tRo --,Z,.s I Ga.lie:,,, LDfE Cv61ta,'rle::.f 

· GotrL-E T'(IC: llasl,;; 
a.A LE//£L : o I 
L,?/ NO ; 03J(pf?'(3 

: /'1;41./vrAcrvKEf?. : £/ S'c,e,nf,f,e- f/'tlekt./-.S LLC 
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: }ta.M,·-' oK 713st./ 
· 5,~/e C<9/hc,:.J-/f'r, 1'n C,,vb//-a. ,"ne,/ descr,i,J a_h..,ve, /-o .60 S/?.:£1 /;1fv 

: oz. IL Awibe.r Gta.ss ho/lies (J LAG). I LAG de 5co½d be/Pt(;! . 
'. //z. -o/A-- j I J,./fer Amber A/4,rt?v Me1v~ f3e,5h,,, /tv~ 
1 $cr{1].f"" 7Y/£ : G/eJ5 
: 0A- /.EV£t : o I 
i LP, VO i Ot/3&,Z-
: MAf.loF/tc-(C/REf!, : s~e ~s Jc,ve--

1 ·,1 : .·. \< [ 1.; 

: 1w.-5~,..£ 
)1 ~ I \'._ ! l ·. j _, , I-, " I .... ! iJ l'.. I 1 ), I • j' t 

I 

! ( , , 1 f i ll 'I I , ' 
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I 1 ,11 11 11;; 

b) Trident 

c)YSI 

d)OAKTON 
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11, ,, ,1 , l+t-!F--f/,.,,-Jot 2-, 

'-{tZ10Jf.PS'15 

C /ovJ,---/ 8(01:e,- c),(f..,,5ecl -lo Co"",:ri.5 +roF"h +he... 
lU t:, 5-t. . 

II ot./ hf"f : (d( /AP11e. C,.?11A,.,,w,,,uif,~ •• 1.u,:/t, 1.ry f!v11Keff (cJ11k) : Sf~LM ;{fclafe_ 
/2 z ~ A 1'5 : Oe..c-<?..... /,,, f,e.ld per 5"'.A-..L , 
/2Jo t,,s : Cell (Jho,1e C,o,..,..Nt.v,1,u,h'c,.~ v,'H, Annc<.. /&<ci/4.fl {ct-ll~cJ 

Ke.,jCtrdi'nJ Stt, n•'f' le..,,.. volt.1/Vle.- . 
lu l1.1~1.· "\ o . 

89 

. . -- - ------ - ---------,-------- -,------------- --------- ---, 

,

1

,~-~/z~.2s1tl 
1
,11, " .':~•~/-~/--~•; 1:2_n ____ l .,,n"'1'J.·1...,T=,c....:.=J-.. _ _, 

s 1< :'i \l llU 

~s~ 
( 'O N Fll>F:\'l' I \ I "~/- @/£? 
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90 

FZ Tra.t'.St?<.t·3 W.L-fc:r dqth a.f 5/a.J,i•n I lo ff. . 
r v fl..C?{ / r,,, + ,a. I tw Xe.-J ir'l'J r 

,,., i G,J/4r;/4, .. J Te,~r (c ') 
! o 

,io 

N'-I ,2 ,tJ?'IS 
Ni/ 1, &of; 

i, 5''1 I 
1,&31 

Z.&1 / 

Turbidity 

Temp (C-)" ORP" 

'"' /v'TV ~.b'i3 

COMPOSITE PonrNater Sam le 

, Station ID: 

Probe Tip 
· Depth (Inches) 

(6"-12") 

/2 ,'tidv.5 
BS&-

SAF# Staff Gua e (m,m) Sample Time 

HEIS Sam le No.(s) 

2 Dl-1 

a) Myron 

b) Trident 

c)YSI 

d)OAKTON 
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' . 
pH' 

tllvf'- Al-7,1 12-

1/1 z... 7'I /vt,1·15-

Date: CJ:t. 

'8,o 

----· . ------- -~ I 

.£3, h' 

Duplicate? Tied To: # Bottles/Notes: 

i7 01 I A-. 

1( 
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- -:.:..· 

I , f/t/f-#, 7o I 2-

I i i! 'f f 21'1/21t,s-1s-
I , ,,:; r·.,, · 1o IS:,,;- h,s,: J~t" ,-,, .f',-e-(J pe, S'A- .:z:. . 

F2 Trtt.,.,.su+ I LvA.-+u cle-r~ a .. .f-- s-+"'"+-,·oV\ •. /t7.i-ft-: 
fvU,E/I,,,'f,-c.,/ fw te.AJ,,,.,JJ 
~ L Ct,,,d~S/4.,.J M,rnf• (c~ 
o N{ Z,S1~ 

IW 

b) Trident 

,c) YSI 

j d) OAKTON 

/)O 1,bo'f 
({pZ­

/ft, ( 

I IP 2--

2.~s--r 
2,1'{S 
2,'t(p4 
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92 )///f~ /11.--1ol z,, 

fo~ fAJ/tT[iZ 5trMfL:£/./6 

rj ,.,;,, I',,; , ·. 11 
,lit I Jf / Z-1'(/z/{.pf'?> 

F" Qc_ 5+"-+ro., cJ, .. u :,'f.-/SIA/ve.1 ftme!-- i J 7 ; IO h,-S' 

>"Alf ':)a.vc;.e.. ~ o. ;?J/'V\ C(J'ndvc...tr"v1'+'1f¥N..J .! /7CJ, ~ 

/1 :1st,,{ : Pe.c.c,n i'ri /;e/cl ;e, Q-r.. . 

/1SO h r5 : tfe/,'!1'bv1 ·sJud Stu-,,,pleS -l-o Ctlfk:.- fe-rsor111e./, 

,"J.,e, e."'·fr, 'eS or1 fh:s ftuJ? { f'a.~IZ-- t¼. qz,) Clf f/, ,'S lo:;he,o/<. ~,e,,. f-1"& f1'ctl &wtr;es re.e-or;Jed 1/'I -f/,/5 /c,:1Jool<{II/I/F-#-Jo1 2), 
p4,'je,5 q:3-100 (J-F fh,:J io2bo0Jt- wt'// 11tlf .he. u._H/,'£ed, 

~ ,\llltl·- ·-· - .. ---- --- -----11\11 . ·, ,,jj, i°:;'- I P.1:. 1'.JJJl;'-IIIOPH\ 

'°[~?'-'--.-5 . oz/4s/.,,,, ~f,/11-___ __wJ~ 

...... ' ·~_,, :''._ ~ .. J{lr_ 
I>\ II 
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