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Executive Summary 

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

were relea ed to the Columbia River directly and others, including hexavalent chromium 

(Cr(Vl)), were released to the soil at waste disposal facilities or as unplanned spills or 

leaks. Some contaminants migrated from the soil into the groundwater and eventually 

into the Columbia River. This discharge to the river takes place where groundwater seeps 

up into the river bottom in spaces between rocks and sediment grain . This phenomenon 

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

This report summarizes pore water sampling activities conducted during November 2010 

in support of DOE/RL-2009-44.1 It also presents an evaluation of the recent data in 

conjunction with previously collected pore water data. 

In November 2010, workers sampled pore water at two upstream reference stations and at 

ten stations near 100-BC that were previously sampled. The previous work was 

conducted during 2009 and early 2010 a part of the work for DOE/RL-2008-11 .2 The 

purpose of the sampling work was to provide data to assess the Cr(VI) levels in the 

Columbia River's bed near the 100-BC area. Bulk samples of pore water were collected 

from the river bed using the Trident3 probe and associated deployment techniques. 

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

The sampling techniques used were similar to those used during previous studies for the 

DOE/RL-2008-11 remedial investigation. Field quality control (QC) helped to minimize 

the variation of the water quality caused by fluctuating river levels. Sample were 

collected only during relatively low river stage periods, and field teams were allowed to 

make several attempts around the established tations to locate pore water conductivity 

readings that were within 10 percent of previous sampling events. The conductivity of 

upwelling groundwater is higher than that of river water. 

1 DOE/RL-2009-44, 2010, Sampling and Analysis Plan for the 100-BC-1, 100-BC-2, and 100-BC-5 Operable Units 
Remedial Investigation/Feasibility Study, Rev. 0, U.S. Department of Energy, Richland Operations Office, 
Richland, Washington . Available at: http://www2.hanford.gov/arpir/?content=findpage&AKey=1004211024. 
2 DOE/RL-2008-11 , 2008, Remedial Investigation Work Plan for Hanford Site Releases to the Columbia River, 
Rev. 0, U.S. Department of Energy, Richland Operations Office, Richland , Washington . Available at: 
http ://www5. ha nford. gov /a rpi r/?content=find page&AKey=081 0240394. 
3 Coastal Monitoring Associates (San Diego, California) Trident probe has a patent pending. 
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Pore water samples were collected in the deep river channel area, near the 100-BC water 

intake structure, at several locations near the 100-BC outfall pipelines, and near a former 

waste site during low river periods. Daily river fluctuations were typically 

about 2 m (6 ft). 

Overall, Cr(VI) levels were lower during the November 2010 sampling event than during 

the two previous sampling events. Only three of the eleven sample results from near 

100-BC exceeded the Cr(VI) water quality limit (10 µg/L). The maximum Cr(VI) pore 

water concentration measured was 13.6 µg/L, compared with 112 and 46 µg/L maxima 

measured during the previous two sample events. 

Some of the Cr(Vl) concentrations measured in pore water in the fall of 2009 were higher 

than those currently measured in 100-BC groundwater. The change in pore water 

concentrations between the fall of 2009 and the fall of20l0 may be due to one or more of 

the following : 

• Greater dilution with river water in later sampling events (related to river stage) 

• Variations in sampling depths in the river bed 

• A source of Cr(Vl) contamination other than 100-BC groundwater 

• Passing of a pulse of high Cr(VI) water, which could have originated from unknown 

groundwater contamination (i.e. , from areas vertically or horizontally not 

characterized) or could have represented older groundwater contamination 

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

Data were evaluated to determine whether changes in conductivity accounted for the 

changes in Cr(VI) concentrations in pore water. Because groundwater beneath 100-BC 

varies significantly in Cr(VI) concentration, even when conductivity is relatively 

constant, there is not a definitive correlation between Cr(VI) concentration and 

conductivity. The relationship of Cr(VI) and conductivity at individual stations varied: 

some showed a positive correlation, others showed a negative correlation, and some had 

no correlation. 

In general, conductivity of samples increased with increasing depth in the river bed. 

However, as previously noted, the conductivity alone could not explain the change in 

Cr(Vl) concentrations among the three sampling events. 
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Statistical evaluation of data concluded that Cr(VI) and conductivity measurements were 

generally consistent with river dilution of groundwater migrating into the river from 

beneath 100-BC. The major exception was in the fall of 2009, when several pore water 

samples had high Cr(VI) concentrations that statistical tests classify as outliers. No 

upstream sources of Cr(VI) have been identified, so it is reasonable to assume that the 

pore water contamination originated in 100-BC groundwater. 

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

affected individual samples but not overall conclusions. 

The only remaining explanation for the elevated Cr(VI) in the fall of 2009 and the 

subsequent drop in concentrations is the passage of an actual pulse of high Cr(VI) water 

through the hydrogeologic system. Ten monitoring wells were installed after the fall of 

2009 to improve characterization of groundwater contamination vertically and 

horizontally. The Cr(VI) plume was discovered to extend farther west than previously 

known, but concentrations were less than 50 µg/L (lower than the fall 2009 pore water 

concentrations). Historically, groundwater concentrations may have been higher, as 

evidenced by > 100 µg/L concentrations during 1998 and 1999, in what was then the only 

well in western 100-BC. 

V 
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1 Introduction 

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

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

Recent pore water characterization activities, performed under the Remedial Investigation Work Plan/or 
Hanford Site Releases to the Columbia River (DOE/RL-2008-11), indicated that Cr(VI) was entering the 
river at concentrations above the aquatic water quality standard at 100-BC (WCH-398 , Data Summary 
Report for the Remedial In vestigation of Hanford Site Releases to the Columbia River, Hanford Site, 
Washington). In those studies, pore water samples collected in both deep and shallow river beds near the 
100-BC study area had up to ten times the Cr(VI) water quality limit of 10 µg/L (DOE/RL-2008-11 ; 
WCH-380, Field Summary Report for Remedial In vestigation of Hanford Site Releases to the Columbia 
River, Hanford Site, Washington: Collection of Surface Water, Pore Water, and Sediment Samples for 
Characterization a/Groundwater Upwelling; and WCH-398). 

The sampling stations selected for this study corresponded with areas where Cr(VI) concentrations above 
aquatic cleanup levels had been detected in the earlier pore water sampling events (WCH-398) . 
Two additional stations, BC-Near-shore 1 and BC-Near-shore 2, which had not been previously sampled 
for pore water and were thought to be out of the influence of 100-BC sources of Cr(VI), were sampled to 
serve as upriver reference stations. 

This report summarizes pore water sampling activities conducted during November 2010 in support of the 
sampling and analysis plan (SAP), DOE/RL-2009-44, Sampling and Analysis Planfor 'the I00-BC-1 , 
100-BC-2, and 100-BC-5 Operable Units Remedial Investigation/Feasibility Study. The results of these 
sampling activities are evaluated in conjunction with previous results. 
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2 Methods 

Bulle sample of pore water were collected using the Trident probe4 and associated deployment 
techniques, shown in Figure 2-1. Trident is a liquid phase groundwater mapping and sampling tool, 
designed for sustained use in complex 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. 

In general, the field sampling techniques and data collected during this sampling effort are similar to the 
efforts described in WCH-380. The approach wa u ed to detect groundwater upwelling and allowed 
field teams to collect pore water samples to be analyzed for the presence of specific groundwater 
contaminants, ucb a Cr(VI). 

Once the offshore deployment vessel was located over a desired station, the driving frame and Trident 
probe were deployed to the river bed, and the probe was driven 20 to 30 cm (8 to 12 in.) below ground 
surface (bgs) of the river bed. The sampling tube was then purged using a peristaltic pump on board the 
vessel. Pore water amples were then drawn to a precleaned bullc sample container when in-situ 
conductivity reading of the pore water showed the presence of groundwater (greater than ~ 170 µS iem) or 
when the pore water conductivity was similar (generally within 10 percent) to the measurement 
previously taken during DOE/RL-2008-11 sampling efforts. 

2.1 Pore Water Sample Collection Guidelines 

A great deal of research on the Hanford Site bas shown the important role that the Columbia River stage 
(river level) bas on groundwater discharge patterns and contaminant concentrations. Field sampling 
guidelines developed during the DOE/RL-2008-1 1 remedial investigation/feasibility study were used for 
this investigation to help minimize variation of the results associated with river stage fluctuations 
(WCH-380). The field sampling guidelines were used to help field teams avoid sampling during non-ideal 
conditions or to qualify the sample results that were collected. Implementation of these guidelines was 
important for obtaining results that were relatively comparable across pace and over time. The following 
field sampling guidelines were used during this event: 

• Collect samples when the river levels have been :S0.8 m (2.6 ft) above the low water mark for at least 
one to two hours prior to sampling. 

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

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

• Monitor river levels before and after each sampling event. 

4 Coastal Monitoring Associates (San Diego, California) Trident probe has a patent pending. 
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A river level gauge established near 100-BC during the previous pore water sampling work (WCH-380) 
was measured regularly during the November 2010 sampling event to help evaluate the river level before, 
during, and after sampling. Staff also used the Modular Aquatic Simulation System-ID (MASS 1 ), a 
one-dimensional unsteady river flow model, developed to characterize river stages and discharges 
encountered during each sampling event (PNNL-15226, Hydrodynamic Simulation of the Columbia 
River, Hanford Reach, 1940-2004). MASS 1 simulates unsteady discharge and water surface elevations at 
each site by solving the one-dimensional equations of mass and momentum conservation (also known as 
the St. Venant equations) . 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. Sampling guidelines called for flagging results 
with a project-unique qualifier if the river level was >0.8 m (2.6 ft) above the low water mark during the 
sampling event, or if the sample was collected when pore water conductivity was <90 percent of previous 
contaminant sampling events (WCH-380 and WCH-398) . 

2.2 Pore Water Sample Collection and Handling 

Pore water samples were collected from 20 to 30 cm (8 to 12 in.) bgs at each sample station. Before each 
sample was collected, ~100 to 150 mL of water was purged and discarded. Once relatively stable, high, 
in situ pore water conductivity readings were measured, ~500 mL of pore water was collected from each 
station and placed into tamper-proof, glass, amber, precleaned containers. 

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

The pore water sampling methods used are provided in Appendix A. Sample results were flagged with 
project-unique qualifiers if the pore water conductivity changed by > 10 percent during any given sample 
event. Surface water quality data were also obtained at each sample site. The surface water reference 
probes and opening of the surface water sampling tube were 30 cm (12 in.) above the river bed at 
all stations. 
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3 Results 

During this sampling event, 13 pore water samples were collected: 11 samples, including one duplicate 
sample, were collected from 10 previously established stations; and 2 samples were collected upstream of 
100-BC and near the southern shoreline to serve as upstream reference pore water sample results 
(Figure 3-1 ). Upstream reference samples were collocated with three clusters of aquifer sampling tubes. 

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

Figure 3-2 generally illustrates the river stage fluctuations that occurred during the November 2010 pore 
water sampling event near 100-BC. River levels typically fluctuated about 2 m (6 ft) daily. The highest 
river stages shown in Figure 3-2 correspond to river discharges of ~4.5 million Lisee (160,000 ft3/sec), and 
the lowest river stages correspond to river discharges of ~ 1.1 million Lisee (40,000 ft3 /sec). All samples 
were collected when the river stage was <0.8 m (2.6 ft) above the low water mark (i.e., the green line) and 
when river discharges ranged between ~ 1.08 and 1.7 million Lisee (38,000 and ~60,000 ft3/sec) (see 
Table 3-1 and Figure 3-2). 

3.1 Water Quality Results 
The water quality field parameter measurements are related to the following variables: groundwater 
gradients, river bottom elevation horizons, depth of penetration, river stage, and duration of high flows 
conditions. These conditions all influence hydraulic heads, gradients and, ultimately, the magnitude and 
extent of groundwater discharge into the river. To compare the river field parameters with pore water 
parameters, the variable conditions need to be considered. 

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

In November 2010, the temperature and pH of the pore water were similar to the surface water 
(Table 3-3). The ORP of a few pore water samples was lower than surface water but on average was not 
much different from surface water. Station TlO0BClJl, located near the intake structure in a sand-silt 
dominated substrate, was the only station exhibiting a low DO and a negative ORP (indicating an 
oxygen-depleted environment). Turbidity of the surface water was consistently low (range l to 
3 Nephelometric Turbidity Units [NTUs]). Turbidity of most pore water samples ranged between 5 and 
60 NTU, but the three pore water samples collected from the two deep channel stations had turbidity 
measurements between 380 and 650 NTU (Appendix B). 

Figure 3-3 illustrates the pore water composite sample conductivity measurements. Conductivity 
measured in the pore water samples confirmed the presence of groundwater upwelling at all stations 
sampled. The lowest pore water conductivity measured was 159 µS iem at station Tl00BC5C, near the 
deep channel (thalweg) of the river. The highest pore water conductivity obtained was 355 µSiem at the 
station farthest downstream (J100BC47). Figure 3-3 also identifies 4 of the 10 (40 percent) established 
pore water stations that exhibited substantially lower conductivity compared with previous sampling 
events at those locations (<90 percent; Figure 3-2 and Table 3-2). 
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Table 3-1. Summary of Pore Water Samples Collected at 100-BC during November 2010 

River Flow at River Flow at River Stage Water Depth at 
General Time of Time of Height above River Bed Elevation Station at Time Pore Water 

Station Substrate Sample Volume QC Sample Sampling Sampling Low Water Field QC perNAVDss• of Sampling Sensor Depth 
Identification General Location Sample Date Conditions (mL) Type (million Lisee) (Kcfs) (m) Qualifier Sample umber (m) (m) (cm bgs) 

2A-A Upstream of Intake 11/5/2010 sil t/sand 600 - 1.60 58 0.6 - B29611 11 8.8 0.6 3 1 
Structure 

Jl00BC2 1 Moderate Depth 11/9/2010 lg/med cobble 560 - 1.63 57 0.6 b,c B296J6 115 .2 3.5 20 

J 100BC47 ear Shore (128-B-3) 11/10/2010 sand 800 SPLIT 1.64 40 0.5 - B296K2 118.6 0.9 31 

Jl00BC23 I Near Shore 11/14/2010 medium cobble 600 - 1 .. 08 38 -0. l - B296Kl 115.6 2.5 25 

Tl00BCIJ 1 Intake Structure 11/8/20 l 0 sil t/sand 575 - 1.19 45 0.1 C B 29612 114.5 4. 1 31 

Tl00BC lJ5 Intake Structure 11/9/20 10 silt 600 - 1.65 42 0.7 - B296J3 11 3.8 5.0 31 

Tl00BC3C Deep Channel 11116/2010 lg/med boulders 550 - 1.69 58 0.7 C B296J4 113.6 5.8 20 

Tl00BC3C Deep Channel 11/16/2010 lg/med boulders 550 DUPLICATE 1.66 58 0.7 C B29B84 113.6 5.8 20 

Tl00BC4A Near Shore 11 /7/2010 med/sm cobble 600 - 1.09 58 -0.1 - B29617 11 7.5 0.6 31 

Tl00BC5C Deep Channel 11/14/2010 med/sm cobble 550 - 1.07 38 -0. l C B29619 115.6 3.1 23 

Tl00BC6Jl0 Near Shore 11/8/20 10 med/sm cobble 600 - 1.28 38 0.3 - B296K0 11 7.7 0.6 28 

earshore l Upstream Reference 11/4/20 10 med/lg cobble 700 - 1.63 60 0.7 - B296K3 119.4 1.3 25 

Nearshore 2 Upstream Reference 11 /7/20 10 medium cobble 600 - 1.14 59 0.0 - B296K4 118.8 0.5 23 

a. A VD88, 1988, North American Vertical Datum of 1988, National Geodetic Survey, Federal Geodetic Control Committee, Silver Spring, Maryland . 

b. Sample conductivity is <90% ofWCH-380, Field Summary Report/or Remedial In vestigation of Hanford Site Releases to the Columbia River, Hanford Site, Washington: Collection of Surface Water, Pore Water, and Sediment Samples /or Characterization of Groundwater Upwelling, 
conductivities. 

c . In situ readings increased > I 0% during sample collection event. 

Kfcs = thousands of cubic feet per second 

lg = large 

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

Percent Change Percent Change 
September 2009 to February 2010 to 

ugu1t/September 2009 January/February 2010 ovember 2010 o ember2010 o ember 2010 

Cond. Cr (Total) Cond. Cr (Total) 
Station Identification General Location Cond. (J&S/cm) Cr(VI) (Jag/L) (J&S/cm) Cr(VI) (Jag/L) (J&g/L) (J&S/cm) Cr(VI) (Jag/L) (Jag/L) Cond. Cr(VI) Cond. Cr(VI) 

2A-A Upstream of Intake Structure 305" 24" 329" 10· 6.7" 305 4.4 11.4b 0 -82 -7 -56 

Jl00BC21 Moderate Depth 332 73 -- -- -- 244 <2 4.92c -27 -97 -- --

Jl00BC23 ear Shore 160 91 230 <3.7 3.17 207 <2 5.2 29 -98 - 10 NC 

J 100BC47 Near Shore ( 128-B-3) 370 28 344 13 8.8 355 13.6 14.5 -4 -51 3 5 

Tl00BClJl Intake Structure 360 18 322a.c 5•.c <2a,c 295 <2 < l C - 18 -89 -8 C 

Tl00BC1J5 Intake Structure 334 23 309 <3.7 1.29 304 <2 2.21 -9 -91 -2 C 

Tl00BC3C Deep Channel 240 112 278 22 23.6 174 2.3 8.99 -28 -98 -37 -90 

Tl00BC3C DUP Deep Channel -- -- -- -- -- 232 6.9 15.8c -3 -94 -17 -69 

Tl00BC4A ear Shore 350" 80" 344 46 20 341 12.6 13.7d -3 -84 -1 -73 

TI00BC5C Deep Channel 279 57 163 <3.7 11.1 b 159 <2 5.01 -43 -96 -2 C 

Tl00BC6J 10 ear Shore 299 26 302" 10· 10.2· 330 12.6 14.3 10 -52 9 26 

BC earshore 1 Upstream Reference -- -- -- -- -- 204 <2 -- -- -- -- --

BC Nearshore 2 Upstream Reference -- -- -- -- -- 281 <2 -- -- -- -- --

ote: NC values near or below detection limit kew percentage. 

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

b. Sample wa not filtered. 

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

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

Minimum Mean Maximum 

Parameter 

Conductivity (µSiem) 

Temperature (C0
) 

pH 

ORP (mY) 

DO (mg/L) 
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Figure 3-2. River Level Fluctuations during the November 2010 100-BC Pore Water Sampling Event 

During collection of the duplicate sample from station Tl 00BC3C, conductivity increased from 174 to 
232 µS iem (Figure 3-3). The duplicate sample was collected immediately after the parent sample, so the 
total volume at this site was two times the volume of all other sites, except the site where the split sample 
was taken (Jl 00BC4 7). This is noteworthy because some sites have illustrated increases in the 
conductivity as the sample volume increased, whereas most bad relatively stable conductivity during the 
sample collection event. Staff attempted to collect a third sample to serve as a more representative (high 
conductivity) duplicate to the second sample, but the site did not yield enough water. 
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a) Sample collected when river stage > 0.8m of low water level (green line) 

b) Pore water sample conductivity < 90% of WCH-380 Rev.1 conductivities 

c) In-situ readings dropped > 10% during sample collection event 

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

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

During the sample collection event, three of the twelve stations exhibited > 1 percent increase in 
conductivity (Table 3-4). Excluding the duplicate station (J100BC47), only one station (J100BC21) 
showed a conductivity increase of more than 10 percent during sampling. Possibly, the large volume of 
water sampled before it finally stabilized at these four sites may have resulted from the lag time from 
recent high (nearly 2 m [6 ft]) river stage cycles that were occurring each day during the current sampling 
event. The decision to collect pore water samples at four of the ten stations where pore water conductivity 
was <90 percent of the prior sampling events (Tl00BClJl , Jl00BC21 , Tl00BC5C, and Tl00BC3C) was 
made after field crews made several attempts and were unable to locate higher conductivity readings in 
the immediate vicinity (within ~ 15 m [50 ft] radius) of the established station. 
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Table 3-4. Sample Volumes and Change in Conductivity during Sample Collection 

November 2010 Change in Conductivity 
Station Identification Volume (mL) during Sample Collection (Percent) 

2A-A 600 0.0 

Jl00BC21 560 12.1 

J100BC23 600 0.0 

J 100BC47 800 0.8 

Tl00BClJl 575 0.3 

Tl00BC1J5 600 -0.3 

T100BC3C 550 3.9 

TI00BC3C DUP* 550 4.8 

T100BC4A 600 0.3 

Tl00BC5C 550 -6.6 

T100BC6J10 600 0.6 

NEARSHORE 1 700 5.3 

NEARSHORE2 600 -0.4 

* Conductivity increased 33 percent between parent sample and duplicate. 

3.2 Hexavalent Chromium Concentrations 

Hexavalent chromium was not detected in the upstream reference pore water samples but was detected at 
five of the ten established stations sampled near 100-BC during November 2010 (Figure 3-4; Table 3-2). 
The highest Cr(VI) concentration (13 .6 µg/L) was measured in a pore water sample collected at station 
J100BC47, which is directly offshore from waste site 128-B-3. This waste site was not fully remediated 
because part of it is beyond the water line. The other two Cr(VI) concentrations above 10 µg/L (both 
12.6 µg/L) were generally proximal to the 100-BC outfall structure (Figure 3-4) remediation sites. 
Hexavalent chromium concentrations were measured above the analytical detection limit in the parent and 
duplicate sample collected at station Tl 00BC3C at 2.3 and 6.9 µg/L , respectively. The ~5 µg/L increase 
in Cr(VI) concentration measured in the duplicate sample collected at station T100BC3C corresponded to 
a ~60 µS iem increase in conductivity change at that location (Figure 3-3). Station 2A-A was the only 
other station where Cr(VI) (4.4 µg/L) was measured above the 2.0 µg/L detection limit (Figure 3-4) 
during November 2010. 

3.3 Quality Control 

This section summarizes results of QC sampling in November 2010. 

3-7 



SGW-49368, REV. 0 

ore Water Chromium IV Concentrations b 

• 
N Sh W II A "f r Tubes 

Not Detected (N.D.) S: 2.0 1,1g/L 

-n" ".'' ,.•..i .• i!"- ,., .. ·.· .. '·· .. ·.· .. · ··.' ' -,· ~. ; .··. i"•y~ 
~~~ • :... t, ·; '.•· ' 

,.> ' . '-~"~-' i"I,·,' ' 

a) Sample collected 'Nhen river stage > O.8m of low water level (green line) 

b) Pore water sample conductivity< 90% ofWCH-380 Rev. 1conductivities 

c) In-situ readings dropped > 10°/4 during sample collection event 

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

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

3.3.1 Field Duplicates 

In duplicate samples from station Tl00BC3C, Cr(VI) concentrations were reported at 2.3 and 6.9 µg/L. 
For routine Hanford Site groundwater monitoring, the accepted QC protocol is to evaluate duplicate 
results only when at least one of the sample results is greater than five times the method detection limit 
(MDL), because analytical methods are less precise at the low end of their detection range. Both of the 
results for the duplicate pair from station Tl00BC3C were less than five times the MDL (2 µg/L). 

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

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

3.3.2 Split Sample 
Two laboratories analyzed samples from station Jl 00BC4 7 for total chromium and Cr(VI). The Cr(VI) 
concentrations were reported at 10 and 13.6 µg/L, yielding an RPO of 30.5 percent, which is greater than 

3-8 



SGW-49368, REV. 0 

the 20 percent precision generally acceptable to the project. Total chromium was reported at 14.5 and 
15 .1 µg/L , with an RPD of 4 percent, which is within acceptance criteria. 

3.3.3 Comparison of Total and Hexavalent Chromium 
Although not intended as QC samples, comparison of total chromium and Cr(VI) results provides an extra 
check on data. Dissolved chromium in Hanford Site groundwater is virtually all hexavalent 
(WHC-SD-EN-TI-302, Speciation and Transport Characteristics of Chromium in the 100-DIH Areas of 
the Hanford Site). Results of filtered total chromium analyses are analogous to Cr(VI) (Appendix C of 
DOE/RL-2008-01). Total chromium in unfiltered samples might be higher than Cr(VI) results because of 
possible inclusion of particulate chromium. Total chromium results from November 2010 generally 
confirmed the Cr(VI) results (Table 3-2). 

3.3.4 Equipment Blank 
Equipment blank results were below detection limits for total chromium and Cr(VI). 

3.4 Deviations from the Sampling and Analysis Plan 

No deviations from the SAP (DOE/RL-2009-44) occurred during this sampling event. All pore water 
samples were collected when river levels were :'.S0.8 m (2.6 ft) above the low water mark (i.e. , the green 
line) as prescribed in DOE/RL-2009-44. 
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4 Discussion 

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

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

The Cr(VI) concentrations in November 2010 were lower than concentrations measured during previous 
sampling events (Table 3-2; Figures 4-1 and 4-2). During November 2010, five of the ten established pore 
water stations had detectable chromium levels, compared with ten of ten5 in the fall of 2009 and six of ten 
in January/February 2010. The three highest Cr(VI) concentrations measured during November 2010 
were between 12.6 and 13 .6 µg/L, whereas the highest Cr(VI) concentrations measured during 2009 were 
between 80 and 112 µg/L. 

Pore water Cr(VI) concentrations decreased at all ten established stations between the fall of 2009 and 
January/February 20 10. Of the nine stations sampled in both January/February 2010 and November 2010, 
Cr(VI) concentrations decreased at four stations, remained virtually unchanged in four stations, and 
increased in one station. 

In areas of groundwater upwelling, pore water samples represent a mix of groundwater and river water. 
Lower Cr(VI) concentrations would be expected if sample conductivity was low (i.e., if the sample 
contained more river water than groundwater). Table 3-2 shows the conductivity values measured in the 
pore water samples, and footnotes indicate which samples were collected when significantly lower 
conductivity was measured compared with prior pore water sampling events. Section 4 .3 discusses 
whether sample dilution (as reflected by conductivity) explains the apparent decrease in Cr(VI) 
concentrations among the three sampling events. 

Figure 4-3 illustrates river stage during the three sample events. Average river stage was highest (1 19.6 m 
[392.4 ft]) during the middle sampling event (January/February 2010). Average river stage was lowest 
during fall 2009 (119.2 m [391.1 ft]), and was higher in November 2010 (119.5 m [392.1 ft]) . Daily 
fluctuations also were greater in November 2010 (approximately 2 m [6.5 ft]), compared to 1 m (3.3 ft) in 
fall 2009. 

4.2 Comparison of Chromium in Pore Water to Groundwater 

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

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

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

Parameter Date T-Test Mann-Whitney W Test 

Chromium Aug/Sep 2009 0.00076544 0.00955187 

Conductivity Aug/Sep 2009 0.0643894 0.143186 

Chromium Jan/Feb 2010 0.284813 0.102211 

Conductivity Jan/Feb 2010 0.0238003 0.0444625 

Chromium Nov 2010 0.00289479 0.000485605 

Conductivity OV 2010 0.00120575 0.00329009 

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

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

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

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

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

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

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

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

Table 3-2 compares conductivity and Cr(VI) from the three pore water sampling events. The greatest 
decreases in Cr(VI) concentrations between 2009 and November 2010 occurred at sampling stations 
T100BC3C, Jl00BC23 , Tl00BC21 , Tl00BC4A, and T100BC5C. Conductivity did not correspondingly 
decrease from highs to lows at some of these stations but did at others (Figures 4-13 through 4-16). 

The top panel of Figure 4-15 shows an apparently strong correlation between Cr(VI) and conductivity, 
with an r2 value of 0.966. The center panel, showing Cr(VI) and conductivity trends, appears to 
corroborate this interpretation. However, when the conductivity is plotted on a scale more representative 
of many of the pore water measurements (bottom panel), the correlation is not as apparent. The change in 
conductivity was only 9 µS iem (decrease of 2.5 percent) between fall 2009 and November 2010. The 
change in Cr(VI) concentrations was much greater ( decrease of 67 µg/L or 84 percent). Statistical 
correlation based on just three data points may not represent practical correlation. 

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

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

Plotting the relationship of Cr(VI) and conductivity at each sampling event shows negative correlation in 
2009, but weak positive correlations in both 2010 sampling events (Figure 4-18). This lack of a 
correlation may indicate nonbomogeneous distribution of pore water conductivity. Such nonbomogeneity 
would be expected, given the nonhomogeneous distribution of Cr(VI) in groundwater. Other variables, 
such as type of river substrate, may also play a role. 
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Figure 4-13. Hexavalent Chromium Relative to Conductivity, Station T100BC3C 
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Figure 4-14. Hexavalent Chromium Relative to Conductivity, Station J100BC23 
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Figure 4-15. Hexavalent Chromium Relative to Conductivity, Station 
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Figure 4-16. Hexavalent Chromium Relative to Conductivity, Station T100BC5C 

4-18 



120 

100 

:J' 80 ........ 
O') 
:::1. 60 .._.., 

......... 
> 40 .._.., ,_ 
u 

20 

0 

100 

30 

25 
......... 
.....J 

20 ........ 
O') 
:::1. .._.., 

........ 15 
> .._.., 
...... 10 u 

5 

0 

100 

SGW-49368, REV. 0 

All Cr(VI) vs. Sp. Conductance 

• y = 0.0109x + 20.579 
R2 = 0.0006 

• 
• 
• 

••••• 
200 300 

Specific Conductance (µS/ cm) 

• AIICr(VI) - - Linear (All Cr(VI)) 

Cr(VI) vs. Sp. Cond. w/o Outliners 

• • 

200 300 

Specific Conductance (µS / cm) 

• AIICr(VI) -- Linear (All Cr(VI)) 

• 

400 

400 

CHPUBS1 106_SGW-49368_R0_04.17 

Note : Top of figure includes all data ; bottom of figure excludes outliers (chromium >28 µg/L). 

Figure 4-17. Hexavalent Chromium as a Function of Conductivity 
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Figure 4-18. Hexavalent Chromium versus Conductivity, Sampling Events 
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Although some sampling stations showed Cr(VI)/conductivity correlation (Figure 4-16), others did not 
(Figure 4-19). The change in Cr(VI) concentration at stations Tl00BC6Jl0 and 2A-A (Figure 4-19) could 
not be explained by decreasing conductivity. At both of these stations, Cr(VI) concentrations decreased 
from ~25 to ~ 10 µg/L or less between fall 2009 and November 2010. Similar trends were observed at 
many of the stations. The consistency in the patterns of decrease in Cr(VI), and the common occurrence 
of elevated Cr(VI) concentrations in fall 2009, suggest that an actual change occurred. 
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Figure 4-19. Chromium and Conductivity at Stations T100BC6J10 and 2A-A 

4.4 Effects of River Stage 

All pore water samples collected during this sampling event (November 2010) were taken when river 
discharges were minimal (<1.7 million Lisee [60,000 ft3/sec], see Figure 3-2) and when the river stage 
was less than 0.8 m (2 .6 ft) above the low water mark, as prescribed in the SAP (DOE/RL-2009-44). 
Despite these efforts and some additional time spent repositioning the probe in the general vicinity of the 
station, lower pore water conductivity measurements were found at seven of the ten established stations 
during this sampling event. At three of these stations, conductivity was more than 10 percent lower than 
previously measured at those locations (Table 3-2). 
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One plausible cause may have been the higher daily river fluctuations that occurred during the 
November 2010 event compared with the fall 2009 sampling event, when the daily river level fluctuations 
were typically < l m (3 ft) and consistently higher concentrations of Cr(VI) were measured (Appendix G 
of WCH-380). Long-term suppression of relatively high pore water conductivity was also observed in 
some deep channel regions of the Columbia River during the previous remedial investigation sampling 
effort (DOE/RL-2008-11 ). The long-term suppression ceased after more than 48 hours of stable flows 
during upwelling mapping studies conducted in August 2008 (WCH-380). 

4.5 Effects of Sampling Depth (Penetration) 

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

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

4.6 Effects of Sample Volume 

Conductivity increased > 1 percent during the November 2010 sampling event for three of the twelve 
stations (Table 3-4). Prolonged pumping to collect relatively large sample volumes may have affected the 
overall conductivity. However, the greatest increase in conductivity (12.1 percent) was at site Jl00BC21 , 
with one of the lower sample volumes (560 mL). The split sample site (Jl00BC47), with a higher volume 
of 800 mL, had <1 percent change in conductivity. Conductivity increased modestly during collection of 
the parent sample at site Tl 00BC3C, and also during collection of the duplicate. However, it increased 
sharply (33 percent) between the parent and duplicate; as previously stated, Cr(VI) did not increase 
significantly between the parent and the duplicate. 

4.7 Micro-Site Differences between Sampling Events 

Samplers attempted to place the Trident probe in the same locations during each sampling event. 
However, measurement error and field conditions may not allow for exactly the same locations. 
In addition, locations of upwellings likely are not completely constant. The samplers attempted to locate 
the upwelling by its conductivity signal in a general region to account for this . 

4.8 Data Quality 

The possibility that data from one or more of the sampling events are grossly unrepresentative is unlikely. 
QC sampling (e.g., duplicates and blanks) did not indicate systemic problems with data. The fact that 
elevated Cr(VI) was observed in multip le samples in the fall of 2009 seems to ru le out an isolated 
sampling or laboratory error. Subsequent sampling events bad Cr(VI) results generally confirmed by total 
chromium. The possibility of a sample mixup is remote, since only 100-BC stations were being sampled 
at the time. 

4-22 



120 

100 
::. - 80 1:11) 

.=: 
E 60 ::::, .E 
0 40 ... 

.J:: u 
20 

0 

-E 350 
u -VI 

.=: 300 
QI 
u 
C: 

"' 250 .. 
u 
::::, 

"C 
C: 
0 200 u 

SGW-49368, REV. 0 

Chromium vs. Sample Depth, Aug/Sep 2009 

-+-Cr Fall 2009 

18 20 22 24 26 28 30 32 

Sample Depth (m) 

Conductance vs. Sample Depth, Aug/Sep 2009 

18 20 22 24 26 28 30 32 

Sample Depth (m) 

-+-Cond. Fall 2009 

CHPUBS11 06_SGW-49368_R0_04.20 

Figure 4-20. Hexavalent Chromium and Conductivity as a Function of Sample Depth 
(Penetration), Fall 2009 
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Figure 4-21. Hexavalent Chromium and Conductivity as a Function of 
Sample Depth (Penetration), January/February 2010 

Samples from all three sampling events were analyzed for Cr(VI) using a colorimetric method, 
U.S. Environmental Protection Agency (EPA) Method 7196A (SW-846, Test Methods/or Evaluating 
Solid Waste: Physical/Chemical Methods, Third Edition; Final Update IV-B). Turbidity in the samples 
can interfere with the analysis, resulting in a high bias. The laboratory corrects for this effect by 
subtracting the absorbance of a blank carried through the method. However, turbidity effects may sti ll be 
evident. Turbidity measurements are not avai lable from the WCH-380 sampling events (fall 2009 and 
January/February 2010). Sample collected for Cr(VI) analyses in November 20 10 were filtered in the 
field ; therefore, turbidity is not an issue. 
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Chromium vs. Sample Depth, November 2010 

...... CrNov2010 

18 20 22 24 26 28 30 32 

Sample Depth (m) 

Conductance vs. Sample Depth, November 2010 

18 20 22 24 26 28 30 32 

Sample Depth (m) 

...... Cond Nov 2010 

CH PUBS 11 06_SGW-49368_R0_04.22 

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

During the January/February 2010 and November 2010 sampling events, the samples were analyzed for 
total chromium by EPA Method 200.8 (SW-846). As discussed in Section 3.3, total chromium in filtered 
samples should equate to Cr(VI). In the November 2010 event, total chromium and Cr(VI) were in 
agreement; some total chromium results in unfiltered samples were slightly higher than Cr(VI) results, 
which can be explained by the presence of trivalent chromium. During January/February 2010, total 
chromium and Cr(VI) results were in agreement with one exception: Tl00BC4A had significantly higher 
Cr(VI) than total chromium (46 µg/L compared to 20 µg/L). This suggests a potential high bias in the 
Cr(VI) results, since the analytical method for Cr(VI) is less accurate than EPA Method 200.8 (SW-846). 
Total chromium results are not available for the fall 2009 sampling event. 

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

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

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

2. Pore water Cr(VI) concentrations decreased at all ten stations sampled in both the fall of 2009 and the 
fall of 2010. Declines ranged from 51 to 98 percent. The maximum concentration in the fall of 2009 
was 112 µg/L; in the fall of 2010, it was 13 .6 µg/L. The most likely explanation for the decline in 
pore water Cr(VI) is the passing of a "pulse" of high Cr(VI) water. This water could have originated 
from unknown groundwater contamination (i .e. , from areas vertically or horizontally not 
characterized), or could have represented older groundwater contamination. 

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

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

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

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

Concentrations in 100-BC groundwater currently are less than approximately 60 µg/L . However, there is 
evidence of higher concentrations in the past ( e.g., Well 199-BS-l had concentrations above 100 µg/L in 
the late 1990s). Until 2010, only Well 199-BS-1 monitored northwestern 100-BC, and no wells monitored 
at depth in the unconfined aquifer. Thus, the presence of higher concentration plumes in certain areas or 
depths could have gone undetected. Installation of wells in 2009 and 2010, including characterization 
sampling of the entire aquifer thickness, confirmed that Cr(VI) concentrations in groundwater currently 
are less than about 60 µg/L. 
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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 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 JOO-BC-I, 100-BC-2, and 100-BC-5 Operable Units Remedial 
Investigation/Feasibility Study, DOE/RL-2009-44 

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

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

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

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

A2 Equipment and Materials 

The following equipment and materials were used during sample collection: 

• Communication devices (e.g., cell phones, two-way radio, and very high frequency) 

• 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 parameters: pH, temperature, 
conductivity, dissolved oxygen (DO), and oxidation reduction potential (ORP) 

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

• Trident tool box and associated spare parts 

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

• Digital camera 

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

• Field logbook and associated field record forms 

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

• Nitrile gloves 

• Deionized (DI) water (typically, 4 to 8 L [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 registered trademark of Alconox, Inc., White Plains, New York. 
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• Water quality parameter measurements (i.e., pH, temperature, conductivity, DO, and ORP) were 
recorded on field paperwork. 

• Activities associated with this fieldwork were documented in controlled field logbooks. 

A3.1 Pore Water Sampling 

Staff performed the following tasks during pore water sampling: 

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

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

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

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

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

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

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

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

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

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

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

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

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

• 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 
I 00-BC-5 Operable Unit; DOE/RL-200-31, Waste Control Plan for the I 00-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-1A. Site Coordinates, Sample Metadata, and Water Quality Data for 100-BC Pore Water Sampling, November 2010 

QC 
Time Time Latitudeb Longitudeb Easting' Northing' General Bulk Sample Volume Volume Number of 

Station Identification General Region Date (Start) (End) (Degrees) (Degrees) (m) (m) Substrate Number (mL) QC QC Tied to (mL) Bottles 

2A-A Upstream of intake Structure 11/5/2010 14:32 15:47 46.63757 -119.65535 564667.44 145312.33 silt/sand B29883 600 - - - 1 

Jl00BC21 Moderate Depth 11/9/2010 15 :00 17:55 46.63913 - 119.64728 565283.02 145492.13 lg/med cobble B29888 560 - - - 1 

Jl00BC23 ear Shore 11/14/2010 13: 17 14:37 46.63980 -119.64260 565640.49 145570.48 medium cobble B29893 600 - - - I 

J 100BC47 ear Shore ( 128-B-3) 11 /10/2010 13 :02 16: 13 46.64084 -119.63597 566 146.43 145691.29 sand B29894 800 SPLIT B29895 1000 2 

Tl00BC lJl intake Structure 11/8/20 10 13 :55 15: 13 46.63728 -119.65335 564820.54 145281.50 silt/sand B29884 575 - - - I 

Tl00BClJ5 intake Structure 11/9/2010 12:00 13:20 46.63778 -119.65350 564808.63 145336.95 silt B29885 600 - - - 1 

Tl00BC3C Deep Channel 11/16/2010 11:2 1 12: 18 46.63993 -119.65025 565054.69 145578.59 lg/med boulders B29886 550 - - - l 

Tl00BC3C Deep Channel 11/16/2010 12:21 13 :5 1 46.63993 -119.65025 565054.69 145578.59 lg/med boulders B29B83 550 DUP B29886 550 I 

Tl00BC4A ear Shore 11 /7/20 10 15 :40 16:54 46.63897 -119.64545 565423.31 145475.86 med/sm cobble B29889 600 - - - 1 

Tl00BC5C Deep Channel 11/14/2010 15:45 16:40 46.64098 - 119.64438 565502.80 145700.15 med/sm cobble B29891 550 - - - I 

T l00BC6J 10 Near Shore 11/8/20 10 11 :08 12:24 46.63938 -119.64330 565587.06 145523.2 1 med/sm cobble B29892 600 - - - 1 

EARSHORE 1 Upstream Reference 11/4/2010 13:20 14:53 46.64453 -119.68078 562712 .1 7 146065.15 med/lg cobble B29896 700 - - - I 

EARSHORE2 Upstream -B-.eference 11/7/2010 11:56 13 :23 46.64003 -1 19.66445 563967.50 145578 .00 medium cobble B29897 600 - - - l 

Table B-18. Site Coordinates, Sample Metadata, and Water Quality Data for 100-BC Pore Water Sampling, November 2010 

River bed River River Nearest USCOE 40 Kcfs Steady State1 Height1(m) Staff Gage Staff Gage River Depth at Pore Water Surface Water 
Station Elevation• per Discharge1 Levet•·• Bathymetry River Elevation• at above Reading Before Reading After Station Sensor Depth Sensor Height Field QC 

Identification NAVD88(m) (Kcfs) (m) Transect Nearest Transect Low Water (m) (m) (ft) (in. bgs) (in. ags) Qualifier 

2A-A 118.8 56.7 11 8.74 34 118.12 0.6 0.7 /Ad 1.9 12 12 

Jl00BC2 1 11 5.2 57.6 11 8.6 I 35 117.98 0.6 0.8 /Ad 11.4 8 12 h,k 

JI00BC23 115.6 38.2 117.73 36 11 7.80 -0.1 0.2 0.2 8.2 10 12 

J 100BC47 11 8.6 58.0 118.03 37 11 7.49 0.5 0.8 0.8 2.9 12 12 

Tl00BClJl 114.5 42 .2 11 8.20 34 118.12 0.1 0.3 0.5 13.3 12 12 h 

Tl00BClJ5 113.8 58.4 11 8.80 34 11 8. 12 0.7 0.8 0.8 16.5 12 12 

Tl00BC3C 113. l 59.6 11 8. 71 35 11 7.98 0.7 0.7 0.7 19.0 8 12 h, j 

Tl00BC3C 113.1 58.5 118.66 35 117.98 0.7 0.7 0.7 19.0 8 12 J 

Tl00BC4A 117.6 38.4 117.90 35 1 I 7.98 -0.1 0.2 0.2 1.9 12 12 

Tl00BC5C 11 4.9 37.9 117.88 35 117.98 -0.1 0.2 /Ad 10.2 9 12 h 

Tl00BC6JI0 11 7.9 45.3 118.25 35 117.98 0.3 0.3 0.3 2.1 11 12 
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Table B-18. Site Coordinates, Sample Metadata, and Water Quality Data for 100-BC Pore Water Sampling, November 2010 

Riverbed River River Nearest USCOE 40 Kcfs Steady State1 Heighf (m) Staff Gage Staff Gage River Depth at Pore Water 
Station Elevation• per Discharge1 Leve1•.I Batbymetry River Elevation• at above Reading Before Reading After Station Sensor Depth 

Identification NAVD88(m) (Kcfs) (m) Transect Nearest Transect Low Water (m) (m) (ft) (in. bgs) 

NEARSHORE l 119.4 57.5 118.98 31 11 8.28 0.7 0.7 0.7 4.1 10 

NEARSHORE2 118.7 40.l 118.22 33 11 8. 19 0.0 0.2 0.2 1.6 9 

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

Dill. in 
Pore 

Trident Trident Water 
Sensor Sensor and 

Composite Pore Composite Composite Surface Surface Surface Surface Surface Surface 
Logbook Pore Water Water Composite Pore Composite Pore Water Water Water Surface Water Water Water Water 

Station Page Conductivity Temp. Pore Water Pore Water Turbidity Conductivity Temp. Water ORP DO Turbidity Cond. 
Identification Bottom Photo Filename Number (11S/cm) (CO) Water pH ORP(mV) DO(mg/L) (NTU) (11S/cm) (C°) pH (mV) (mg/L) (NTU) (11S/cm) 

2A-A I00BC2A-A 11052010.JPG 15 305 14.3 7. 15 3 13 8.38 5 146 13 .7 7.48 291 10.27 3 159 

J I00BC2 I JI00BC2I _ I 1092010.JPG 25 244 . 13.0 7.38 283 10.69 75 142 13.2 7.43 284 10.17 2 102 

JI00BC23 JI00BC23_ 1 I 142010.JPG 32 207 12.9 7.64 261 9.68 45 142 13.0 7.32 284 9.98 I 65 

JI00BC47 JI 00BC47 _ 111020 I 0.JPG 28 355 14.2 7.72 232 10.20 6 140 14.7 7 .82 259 I 0.42 2 215 

TI00BCIJI TI00BCIJl _ l 10820 10.JPG 21 295 13.6 7.07 -25 6.34 60 151 14.6 7.47 160 9.8 1 I 145 

TI00BCIJ5 TI00BCIJ5_ 110920l0.JPG 24 304 14.2 7.23 289 8.62 19 138 12.7 7.77 28 1 10.21 I 165 

T I00BC3C TI00BC3C 111620 10.JPG 40 174 12.4 7.78 232 8.79 650 139 13.1 7.80 223 8.72 3 35 

TI00BC3C 41 232 12.4 7.82 231 7.55 450 139 12.3 7 .50 246 9.21 3 93 

TI00BC4A TI00BC4A_ I 10720IO.JPG 18 34 1 12.7 7.65 323 9.03 11 144 14.4 8.02 284 10.05 2 197 

T I00BC5C TI00BC5C_ l l 142010.JPG 34 159 12.7 7.43 3 11 9.52 380 143 12.7 7.66 282 9.74 2 16 

T I00BC6J I0 NAd 20 330 13 .8 7.78 306 8.42 23 141 12.6 7.90 312 9.82 I 189 

NEARSHORE I I00BCNSI 110420 I 0.JPG 12 204 14.2 7.34 281 7 .89 38 146 14.2 7.98 277 10.01 I 59 -

NEARSHORE 2 I 00BCNS2 I I 0720 I 0.JPG 17 281 15.6 7.22 313 8.22 9 152 14.5 7.56 283 9.76 I 129 

a . Elevations are in NAVD88, 1988, North American Vertical Datum of 1988, National Geodetic Survey, Federal Geodetic Control 
Committee, Silver Spring, Maryland. 

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

b. Latitude and longitude are in NAD83 , 199 1, North American Datum of 1983, National Geodetic Survey, Federal Geodetic Control 
Committee, Si lver Spring, Maryland, as revised. 

c. Probe malfunctioned; no reading was recorded. 

d . Data are not recorded. 

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

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

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

k. In-situ readings increased > I 0% during sample collection event. 

Surface Water 
Sensor Height Field QC 

(in. ags) Qualifier 

12 

12 

Change in 
Conductivity 

Reading Pore 
During Water 
Sample PRC 

Collection Sample Cr(VI) 
(Percent) No. (11g/L) 

0.0 B29611 4.4 

12.1 B29616 <2.0 

0.0 B296KI <2.0 

0.8 B296K2 13 .6 

0.3 B29612 <2.0 

-0 .3 B29613 <2.0 

3.9 B29614 2.3 

4 .8 B29B84 6.9 

0 .3 B29617 12.6 

-6.6 B29619 <2.0 

0.6 B296K0 12.6 

5.3 B296K3 <2.0 

-0.4 B296K4 <2.0 

e. Recorded with probe held at surface. 
I. Height wa~ calculated with Modular Aquatic Simulation System- ID (PNNL- 15226, 2005, Hydrodynamic Simulation of the Columbia River, Hanford 
Reach, 1940-2004, Pacific Northwest National Laboratory, Richland, Washington) . 

f. NAD83 State Plane Washington South FIPS 4602 Meters. 
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Appendix C 

Photographs of River Bed at Pore Water Stations 
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Notebook/logbook No. 
HNF-N-701 1 
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PORE WATER SAMPLING 
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logbook, give the book number · 

Copy 
1 

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

Responsible Custodian Hanford ID No. MSIN Date Assigned 

ANNA RADLOFF 5143821 R3-50 11/02/2010 

SECTION II 

Abstract: 

Period Covered: 

Complete this section before returning notebook/logbook to Controlled 
Document Management, A3-95 

(Give brief description of contents) 

(Inclusive dates - Month/Day/Year) 
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. . ·,.., --~-,-~ . -·-•••.: , ., .... ~'.1.-.r_-__ :..0.:.;., ~~--• ••• , • ,_,..._._~~., ~,·.:4.;. • . •• ···- ✓~ ,. 

Trident Probe ConducUvlty Calibration Check .. - · • __ ... ·· - - .... 

Actual Reading . 

D.O. 

,,, 

i ; j, :·-(·,, , ii 1··------

l. A~-§_~) 
(()" '!Ii i \ 11 \ I 

I ) \ It \\_ j I 'I •.,· ! it,\ j '\.: ,I I i ( ( I l! ;:, 

I,,'-'.•••· 03 
:: 
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ll, , .. 1, ·,,, , H#f ,,,,N-lc;/ / 3 
111 1 I fc,{t.~ wArr"?-- SAMfiX/J& ---- l'1, ,1 ,·c1 '\;., 'f/-J. '1'//zl(pS1~ 
- --- ----- - ----- -----·----·- --- -----

1 '"'"I'"~'-"" o• /c-/2-3/2010 Ct:,,?t:'c:i Sfa_f,:,_,,.. :Z.P : 2A-A 
-r,:,,e ,· 11/:S"o ::{n.Sfa.l!u-1 Se.,,_,,,-_f!cl'"rnll..rle'1·f- lr,dl',.,nt h,',(,,..Je_,1e.d 
P.c:re. wcde..r 5_a.,;,f,le..f" f t"o!7be- r a.A/6?C ;70;,'1f- 1:,,- .s-fahcll ..2..A--4). 
'5t,f.sfrc;_-fe, : 5, if/Sane/ 
:[,.,,·f,a.led a.. pot~a-vcd,..r l'e,-J,·,,..:3 c.J.<;/,,9 I-he. <.dJc.✓e_ /1"1(!..ntio, .. ~J f(Z)be. 
a.f- /1/f'S"s. Lc5;f c;,,rl/:Z./ a..f 1~:oq r~"'Jer,"t-i__;1 /,1c.o11,111lcJ-e rw,',,,_jS, 
'/fe,,~Sfc,rfed a_-1- ;5":12.. y,e/d,;1:7 ;esv/fs /,·sfed ,'ri dafa. Shu:r be.lt>1t1. 

I .D~c..ot\ ;·"' .F,-e,,1J £Lt 1~;2-31w- SA.I{'~ pttge 1) 
! - pvr9e,.. ,e.-tfo," -tvk,~e; OJ ftMe-'> w,'-fh / % /,$'_,,,/;ie,)/ Solv/Ji:,M ! 

I -- f'-4./fJ~ 1-e,F/on -hJ,,·tlCj o& -h'm~s w,~ DJ:. M-cl-e.r: · i 
- 0 I P"'--•~ ~ r00 r1" I ,,_ ~c>/vwie. ot 7e-tlcl" -fvbt'n!J (11 ) _ x 3 

Ac.,tvd Vo\vMe.- ot -,e,f/on fub,"j +a /:,e, Je.,fe,.l""t'l'\1·r1~ vS1113 
VolvMe.- o-f (t, C'f /,· .... Jee ForM(.) IQ,, :25' If ,e-f/,:,1 -fvb€- -o> "7/p'}..GA-o.-

v ~ 1Yr-i.h 
v -; 1}-/ { o.,~~1s)-1- (1r;:Le,..,,.) J v ~ /80, C/~1 .-1.,; /~o_,.,,,, / 
v ·: 1}--" (4t>;Z,J. o 1f;'(p$) ( 1(pL) 
{::: rpo.33h\l 

50 /-} 1eJ'/c"' -/i4Je, ~ I .S.24 Cl'V\.. 

I/::: ;<r' ( tJ,1~~1>)1, (!~vi~) 
V::: fr {4025)01 rlR3) (1s:-z--1) 
V-:; /2o~(p{p M ( 

, 1, , '\ I 11 J.:I 11\; t 

7-ek--S~ 
I ' I, '\ ' I . 1 TH . '- l I , f . 

. .. . 
,,. ·_··_~- HA 

\ \ r ! '\ I v ... J !'I· '- I \lt l t .-·.,, •1 ;t •t 1 ; '', 
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4 1:,, .. 1- "" #IJ.r- - tl/- 1t>I I 
1111 I "' '.'~,~ ~~ ':~~-~~~7t/ ft!(p.S'JS- ·------·-· -------
I n 1111 1' ;1~1.· 'lo. ,l./r , 

Jo/~1i~~;-;;__,Jie., 5'·,nMC,i-15 (e,45 : '",Aoe-'/... St:,;-,bt:,) c"~S'-~ ; 
/Ve,,·L StL//.i.'yQ."' (EA<;) 1 Ro" fa.ulSel') __ (CM-tJ 1 Gecr-!Je.,, /a._vl~"' (CMA) 

--f((...1·/'J<-+e,. me-e-.:h'"'j (Poo)_ a,t- 09:00. Ad/ a_f A1e-l . 
Wwhu:: ~ _s_'!,,,,~h,·r1e.- wr-H, ttA.v e,/,,vJf t' /19Jal M,./s 
-/{/ve✓. £/nt1..J..... 5ft, ~c.F5 flt /tnt?o /.r5-

2_,:,JP 

CHPRC 2010 Date:/i::1 Z7 
Trident Probe Conductivity Calibration Check 

Standard Mfr. Lot# Expiration Date Porewater Probe Surface Probe 

100.5 us Control Co. CC8596 04/30/11 YR /O< 

447 Oakton 205259 05/31/11 4'q7 ~59 

Myron L Ultrameter Calibration Check: SN 

Standard Mfr. Lot # Expiration Date Actual Reading 

IPW 7 IMvron L Company 1001397 EB 09/09/11 7, (/ z_ 
4 Myron L Company 2003077 JM 08/03/11 3 . 9A' 

Cond. 100.5 Control Co. CC8596 04/30/11 Y/.R 
447 Oakton 205259 05/31/1 1 ~/~/.~ 

•oRP Is cahbrated using results of pH cal. Check 

Standard Expiration Date 

D.O. Zero March of 2014 

·- . •j;~ 5~~~ 
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ill I 

~·· ... ·-... -: ', - __ :,,_ :..,:,:.--_-.. ~ .... 

thlf - ;./--10I I 
1112,1/4-1~5'15 

·- - -- - :r -- •· -·-·· ·-·---- --··· ·- ·----· ·•- ··------ ------
l· 1 1r t1 l f1 . l !!l ' '\ it 07 

Depth (Inches) 
(6"-12") 

I :2." 

Pore, Wa+et' (fw) Myro"' : 
C,o"J '111,'1 

1 f;'k p I\/ ,t 
OIW 15'/ 
plf 1,•// 
Do 1,o't; 

Voluma(ml) 

t0> j':){p, 3 fpM 
iAr£ E.v'Tl(Y ; ts 11/o>/.2010 ,he. .Sfo..f,,m del,u,bd hJo,v e's sfzt:t;o,, ID ·nooNIA 

11'!00///A-/ cvri·.,.u) a.t sf,d,o" "t /~ : ~o Sv'1strtde..,: Ctihbl€.--
i tf!5f' - /(p ·,oo f'"'""'P.Jlfv.,('1eJ -re-Flon fvJ,.jnj w,·.J-J, qo ..... , 1vrf4.c .... /',"o,e.r 
: l,Vw\-(,r. 
; ---(1.1~ >fah'o"' ,5 re,~u-red -ro v tlOON//t ,',. Ci-\A re,,,,.,JJ fa.- to/:i.-r/.;J."lo . 
/ ~,'ve,, Wa..-\-t.r c,~ oJ- 9m.~(o(\, : .3.1 ft 

! b~~,s~ ~ < t i '•. l . ~ j I l , •. t , ! J J I, I t ~ I J t ~ ! , 

I, I',' ,, O(I) 

t () F 11 )I , '\ I I I I 
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····-··-·. ··:--;_ , ... 
•• • ,'., ' • .J ·.·y· ~<V:V· ........ __ ...... ,.,..,~~-->-~:.:..:..-....__ 

_ ___ ,, .. · ... · ... · . __ ,.,_, .,.".-,-···•····- ·------: 

6 1: .. , ,1 .. ' ·" lftJF-11/ - 7cl I 
II 11 · 1·, .. 1,·c1 \,,, 'l/2 7t//.zJ(pS'iS-
Fr1,,1,·r _~-~:-~.---0-,.~---------- - -------- ----~ 

f'vJ Myro"_: 
Co(\A,, S'i/0. ~ 
-r~- A/ft 
o~r 21B 
P" 1, <t3 
DO 3 .<co 

--ros J~~.3 

f{d't.rc!,,\t;,G, Prcie.- 1 

Ji/. 5(o5 
l~O 

11\ll 1 \! ! '· I '. ( ft,•.! 11 1 I ; .!, 

_JP(2t(~((} ·~ 
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- ··•· .... ~-~~·~•-· .. :. ; ........ ..... ,.- ... --v-- ..... J ·-~ 

11 .. , ,, -, .. 11111;::-tJ--t',:,_1 1 

1•, .. ,,, .. , ,,.. '-{ / 2, 71/ fa /(j:, S 7 .> 
7 

....----~ --- ---------- ---------------------. 
I· r,w1 l' :1;_!t ' '\ ,, _ A/.,f 

!P/v,J/µ10 i!eJ~ s,~",s {£115) 2·~ s~~ J Al~,1 su.1I,-1/,u, c£A51 
~en fq,vls~., (c.MA-) l Gu,r.9.12- r'.t.vlJe." (c,(.,vf) 

~,a :oo /().,,'J9~.+<-- f'l\r.-c..-hnj (Poo) Ae,1J P..f .,lpe.l, 
W~h~r : Ove..rc.,u+ w,'fh 5/u,w.u-s 
~.-..ie,, Floiv ~ 5(p Xcps o..+ o~:co 

, i,::C;.:.H:.;,P.;;R:;::C.:2;;;,0.;;10;_ _____________________________ ...:;D.:;at;;;.e;.;: /:.:0;.,::1/;.::::t.:..-~~h=·"';,1.'l"::_-1 

I I-S-ta_n_d-ar-d--..------.------T-ri_d_e_nt'TP_ro...:bec.;c.;C...co...:n...cduc_tlv_l...:ty_C_a_ll_bra_tlo'-n-C_h_e_ck,----------,-------1 
Mfr. Lot# Expiration Date Porewater Probe Surface Probe . 

100.5 uS Control Co. CCB596 04/30/11 ~CJ /172. 
44 7 Oakton 205259 05/31 /11 '-/ t./ <J '-/ 1 JF 

Myron L Ultrameter Calibration Check: SN 
Standard Mfr. Lot# Expiration Date Actual Reading 

pH" 7 Myron L Companv 1001397 EB 09/09/11 

4 Mvron L Company 2003077 JM 08/03/11 3,"l"I 
Cond. 100.5 Control Co. CC8596 04/30/11 

447 Oakton 205259 05/31/11 NA-
'ORP is calibrated using results of pH cal. Check 

YSI Dissolved Oxvgen Meter Calibration Check: SN 

Standard Mfr. Lot# Expiration Date Actual Reading I 
D.O. Zero Hanna 1427 ~ ~ March 012014 ~ c>, l"'L 

; LT..;u_rb..;id..;it,:.Y_.,,11~/f"-I,. k ____ .._ _____ ,,.. -,.;..,i...., ...... _,.-________ ..._ _______ __, _____ __,1
1 

J ·.✓--

~ 

/o 

" ,., 1· ,-_, -... 08 
' lf ,' \ l I l~ 1 l1\ ! i · j · I .' . J 1; \ . I '-, l l f i-'' l t l • , f , ; I 
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8 
11111 

rl·,;,-.,-, 1-,,-,,.-.,.-,-,-,.-0- I------·--~ - -- ·- -- -----------

HEIS Sample No.(s) Volume(ml) 

JIOO 6~41_ S"bsh-(l.-\-t., : C.cbt It-, 
w~~• . ~ at SfaJt'cn ~ 3,2. f /-

CHPRC 2010 

•. , _ .... ~ .V•-• - . .-_ _.._ . .....:_.., __ ._ 

;;,,,.,. · .. . , //Alf- ,v- 7oi I 
l'i "J '. ·,1 "\ n '//27t//.2)(p'!,-7S' 

Date: lo ~ .u>lo 

I ,. 1• , 

•.I( , , \ 1 I !: I i l\ l l \ '. ! I ' , \ '· , ! • •: , "', 1, ! 1{ ..._ • . '! I ; I. i•. ; , 

D-10 
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·--- ~" . ._,,.,., .. ,. _,_ •· ', . .,., ,.·•-· 

I \,,, I- ·,,, HNF-N- 7ql I 

______ ·--~~~-~~• 'IIZ7t/plf.:?~7s 

5100 8c. l/1 eo.1-h,we-) 
rill/ r11,~()11 •• 

C-c,id 1 ~16, ./ 
Je,Mf NA-
Of!,.,() 21e, 
,1-1 1,(p( 

1)0 {p, fpO 

'JO> 13&1, <t;O 

loo r/ Ovl~J/ 

if e-te.re."ce. fn,6.z.. ~ 
u,10 IS'o 
re_.,,,, tL/,:313 

1/ootJIA- I ~,-010 ?fl 
-,, ''"-f.Kjo'J.. ,LL,_ /1 b'I , , rP~/o ,/f J,.J v'oS·rrc,t-~ : 1.,0 b ~ 

\ Wa.-ie,r clq#i a.f ~lu}/on 3 S J f-

I 

! 
I 

i 
i 

I_~;~ s . ....___-~-Y 

'J •• \\ 11 · 1 ~.-.1 p ,,; , '. 1;1 a, 11 i. I/ 1 t ' \ 
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.-..... ~ ... · . : . -· ·-·- . , .. ;,_ .. · .. · ... ,· ... · ------·----·- -·--· .•.• .....:.._L_ •:; .,, • . ·----•-----·.... ,, .. _ .. __ ,_., ·-.,_,._.,_._. -·-. 

10 
1111 I 

i: , .. . ,, , ... A'Al'F- A/ .... 701 I 

,., .. ,-. , ·, .. 'lli1t//z1t,~.S-
·- '----- ---- - ------- - ------ ·· 

fl<.} . ft f rP.r1 
ep~J &'l'l,S' 
1'~f NA-
O~ tL/t/ 
fH 1,31 
DO 3,11 
-ros 311,S 

fd -
&-krenC£ f r&Jhe ' 
(r,.v/ /0 
T~f it/, 5·-;o 

Oe,co,'\ /~ f,-efd td- 1S':oo per S/t.:£ , 

M/xe,J· L,·ou,·M'J(. SC1/v·h'c;(\ :, A+ 11 ; 301-~·, #/Yd ,,,, k_/, ;s-/ (A-pe.1) 
-22.,o L I¾ L,h~\.-(\t)x 

- Us,-.,3 DJ: w~te.,, +,~ ..... "'",i/,..1 ·L,d, _. 1s,/s-3 
- PI WA..h .. < c'l.t f'i,(p mejof)IY) -c.m 

Fa, CM.A d&-Con vse 

DI w~te.,, pro'l'1Je.d/>v111J,.~J /r.,1¥"\ tl;e.l k_l, ls3 
Mo..nvfac..fe;,-ef' ~ Ba.r11§re,a.J 
Model ~ c1vf" e., 
prppen-1 ck Apt lie frtJte55 Clljlf'I~(".;,_, /.. iJ,c(<t,f-o~ 

\ H , ' · \I I HI !>\l t \Cl ... t -·-;I • '- 1 ·.111 ;.-

1~S1-~.,,,.s-· 
I n '- I• I I\ I.' "\: I I \ I ·- - -· .• 
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.;.~- ,: ,· ✓ .,,· ~ ... --. 

. 111 I 

1/,vF - r(- ,ot I 
t..// :2. 7'-1 fa 1/p <;-7 > 

i CHPRC2010 . J,,,1 /- Date: 1/- 7'-./C? 
I Trident Probe Conductivity Callbratlon Check 

1 Standard Mfr. Lot# Expiration Date Porewater Probe Surface Probe 

! 100.5 uS Control Co. CC8596 04/30/11 /Oy' 
1 

447 Oakton 205259 05/31/11 "!'SE/ 

Myron L Ultrameter II Callbratlon Check: SN 6227090 

Standard Mfr. Lot# Expiration Date Actual Reading 

loH' 7 Mvron L Company 1001397 EB 09/09/11 7 
4 Mvron L Company 2003077 JM 08103/11 

Cond. 100.5 Control Co. CC8596 04130/11 7%,-b 
447 Oakton 205259 05/31/11 if 'f7, I 

·oRP Is calibrated using results of pH cal. Check 

YSI Dissolved Oxvgen Meter Callbratlon Check: SN 09F100411 

Standard Mfr. Lot # Expiration Date Actual Reading 

D.O. Zero Hanna 1427 March of 2014 0,3 

H 4,. ·_,,_ .Y :o-1, '00 r ~,,l,•f\ q HANNA Turbldimeter Calibration Check: SN 08292360 

Standard Mfr. ., Lot# Expiration Date Actual Reading 

Turbidity loo Hti1111a o"l. 71 0 "tl~o/~D/'l- Joo 

I, !'1•1 . I 2.. 
·, ! 1, \ ·. l I ' i !; jJ !'./i 

D-13 
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··-··.,,_._, 
,.• ............. .. .,., ... ,.· .•... ~.. . 

12 !{11; ,k \:11 /l.tlF-lf--1/ll I 

11111 lj/2.1'1/ 2/t,L515" ______ _ 
----

I 111 111 P , l t!l' '\u, i\ 
I 

g ~ ti ea-r 5 ~ "r~ I s ().h s--r ( \.C..,1 e, : M e,J j V'r' t:: I"""' l, Cllbb le, 

vJo..;t,.J clt.fth a.t 5f"~ti"" v l/,, I fr 
/e,IGj)l.o,--ie, Cvl fo ~('(.t-r "f;iler (11~) (~VIV'J,:,'l<J s~,,e, Vo/v, .... e.. ttf 1:2 :r.z /irS 
Re-tvr/lt.J f0{e,f'hc••~ Ca.,/1 ~01111 i!,t?,ff -(;1/e,r (EArj a:t 1·3 '. 3s' h.,.s -; 
-Cc11ve.,6a,·ho"' : Srt!iH (e,14.ye,d_ p.ll...,. /w11u. Kdlol'f {cl/fee) /1,d_ 1ve.. 

tV& -+" c"/{t,(lf ~5'0rnl..., (p(}()_ ,,,.,, . ef ct r,,~U/'Ylv""", 

Jo'' 

I 
a) Myron 

b) Trident ."---0 
I c) YSI ' ___,/ , 

j" "'""' .... , z,}L 7 vv----- . 
,St ... rl~ VolvMe, ! .. "'-' 700,.,_\ Bottle Siu: I t..A& 
I Q~<;:Q." - i,._ __ f,·eJd a.t I~ '.• oo pltc-. SA~ . 

'" I<, \ 1 l l<l 11 \ l I \\ 11 i ! l l ·-'- I ,p J 1
'\,: 

11 •!• ,•· 
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.'., ··•----·- '.-•- .. -~ .. ' . ,. . .~ ... •· ... --.,,.,.· ·,.,.·~· -- •·--•-· . : ·•· - .•.,;·-· ', .~, ·.,-

11 .... ~ "' !,, f{f.lf -1/.~ 7t?I I 13 

'~-'-'_'. ___ ~=-~~--~A!~!--~~!~~~~---- ----- _______ ,.,. ,,,, ,-'·" t//t t t//~1~s1~-----, 

2A-A ac: ~h1--f,'o;'\ SftLrl .f,',11~ l'Jf'{~ ConJ..-c..h'vr't..1 3o O ,, 
. I o ix,C<IY\ ~ 

5ft.t.Pf! Gu"'':le.. : be.-,f;,,.,.e, 0.4,5 CLP.fe-r o.<PS- Ertrl ,,Me.. 1~:-19, ,(p ·.c,~,Af) 
tv /~ r :t e, ::£ a5Kel 'i?oy //11111fe. fl- (clJ-1~) /pr Cv5f eJ'I Se-Al 5 
I~; -5 o - I 19: 3 3 /i'e .. l,~0v,se../ Sa.-p/,.._ f' Egv,p"1enr h/af'IK 

5a.mrle.,, Ntt, 52£1 ~q(p {8t. /1~/..o,.,.e I) 
ERi 5~/e.- No, B2'lto01 

NJ{p: 3~ .4-SK~d t1ioy Plv~Ke-ff for c11sfc)~ Seo../s o.sc..,.., (/;,r f/,e 
2"'d ·hMe.) 

'Re,Sport5e, : We. tui'lf p (,If +~e-- o" fh e. hof.1-Je.S.,, /-I 5/u,11/Jnft. l,e. a~ 
/S~ ve.- .. ~ w_e vi I/ he- ope." ,·"'q -,/lie, bpffle.S f/,,'S e.-,er1/,._j 
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.ff,e, rv/e,S' frp,.,,.. riow o" , 
'Ptr f.oy flvr1Ke,fr1 Crfifx,Jy Seals (ljt:,re-, fla,cej on ~.t 
,'n-ime,Jicc.;+e~ fe,lk,v,>'J '51t;i,.,//~ ha..11J;f/', 

I<~ f/vr1Ke;t+ ff't7i,4Je) cv~+-tdy sealf Jo eA.5' a:t -1./ 17:&o. 
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/o:Po t"ai'f9a..te. me-eh'-'5 {foo) At!,,/ tif i;w--1 
We..wt~ \:S'l,9hl- ov~,..ca.!>t /cloo.1dy 
fl,;-,1e( Flo,v : 5~ 1<cfS a..t o@:tJtJ /,l's 
t)/C?t:J 152 ric.yS . ~ -'J.OO 15'/ 1:e,F5 
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1-li. f,cf-> 
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CHPRC 2010 Date: /1/P'>I :ZoJ('J 

Trident Probe Conductivity Calibration Check 

Standard Mfr. Lot# Expiration Date Porewater Probe Surface Probe 

100.5 us Control Co. CC8596 04/30111 /c?Y qt,' -

447 Oakton 205259 05/31/11 t:/-,;-7 ,:;~/ 

Myron L Ultrameter II Calibration Check: SN 6227090 

Standard Mfr. Lot# Expiration Date Actual Reading 
pW 7 Myron L Company 1001397 EB 09/09111 h . fY 

4 Myron L Company 20030TT JM 08/03111 "J". 78' 
Con<!. 100.5 Control Co. CC8596 04130/11 q7, 2 7 

447 Oakton 205259 05/31/11 ~<Ir-7 
"ORP is calibrated using results of pH cal. Check 

YSI Dissolved Oxygen Meter Calibration Check: SN 09F100411 
Standard Mfr. Lot# Expiration Date Actual Reading 

D.O. Zero Hanna 1427 March of 2014 CJ. 1'1/ 
~ 02.1"1 /" .,tt;J"//:J.ol'J-

~c: O, to llA1MA- HANNA Tu~ ldlmeter Calibration Check: SN 0B292360 ~• , / 
, 

A O,of' 
\. Standard Mfr. ✓-,:,,,.,._~ 'lot# CJZ. 7 7 lalll1lfat1onDate \..!Actual Reading 

Turbidity ./~6 /.) . "e,( 'I .-90;~ .-;I- ,,,.,/,'/,,;.-r,.1>1o-, ,>,/' '7 ./YtJ /2, /,jCJ - 1)}-V ✓ I 
/6 :oo Oe,co" pe-r SA:Z: I 

I 
I 

tA,A ac >fttl/Pl"I .Sfttrl- ,J-,,.,e.. ', l 3: ~5" £11/ -r,~ ... ,. : n : J./o 
5ttt.f[ 911~e bd«e : tJ,4'1 5hf.f 5V'::)C.. ct..f.kr" '. o, (p 1 

C~vvh ✓ i-t-7 : 3o(J;, 9 

-ZI I II 
2t?/i.> I 

r< j 
i, l ' .I'.' • '·• i 

---- -·--- --- -- ---- - •·--·--• --· - ·•--•- ----·-- ·--·- .. 
•,IL'\ \ 1 1 l<i I" II \\ /1 '. l ' "-I i J ,\ I ' Ill 11 · 1u1 ,p •;·\ " \\ ! 

jeJ:L £1......:--"s // i iif '}_/' ~D ~ /4 ~/t( __ _ ·- - --- •· -- -- ·· __ : W tftr,_l,!.JQ.";; _ ~ --- -- - ··-
I l , , 1: 11'\I ,' ' I I \ J 
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d) Hanna Meter 

i 5a=rlf; 
I '£3o-t+fe-

l ~;: 5~r 
( 0 '\1-JIJ I· , 11 \J 
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11 .... 1, "'" !ii./ F- ti./ -1o/ I 
1'11,,,, , 'J,. 'f/2.. 7t//;2.J(pS°7~ 
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11 .... 1. , . .. j/1v,C-tV-1ol I 
,.,.,,,,, ~, .. fl2..1'1/,2;1s,~1~ 

-----·- ----- - ----··-·------

Jl/u-t/ U,JO b,.I(~ Sit1'MOt1S {£ts) :2ete., s~ ......... .r, 1/e,,i Su.ll/v4,'\ (EAS")✓ 
Chr,':S· s,../fh {C.MN I fr(cuK 51'ser{c~A) · 
o~ : :So tw-19"+-~ ruee,,f/,,.,~(lll!J) ht.ii ccf 1fe:/ . 
t,J~tk~,: Mc6flf Cloudy tU,"//, Shc,l(Je,rS , ,-. ;f.1,1, l;'/4sfk Sv11"'y w,-1--J... 
fl,v~r Plow ; 3/c Kcf{ a.f 01:uo >vs- I ~t,y.f l,ruu .f')-1,. 

0/0() 
020/l 
(?"300 
Oi/lJCl . 
(){0,0 

O{RC() 

0100 

CHPRC 2010 

Standard 

100.5 us 
447 

pH" 

Cond. 

H,c,,FS 
/"50 
q:z.., 
1/ 
"59. 
j~ 

3~ 
JS 

Mfr. 

Control Co. 

Dakton 

Standard 

7 

4 

100.5 

447 

Trident Probe Conductivity Calibration Check 

Lot# Expiration Date Porewater Probe 

CC8596 0./30/11 

205259 05/31/1 1 50 

Myron L Ultrameter II Calibration Check: SN 6227090 

Mfr. Lot# Expiration Date 

I Myron L Company 1001397 EB 09/09/1 1 

IMvron L Company 2003077 JM 08/03/11 

Control Co. CC8596 0./30/11 

Oakton 205259 05/31/1 1 

"ORP Is calibrated using results of pH cal. Check 

Date: i 1 ~17/'P 

Surface Probe 

0 

50 

Actual Reading 

b. '"l'J:I 

"1'fb,fj' 

1 1-----.----Y'-'S:..:.,I F-Dl:::css:.:0::..:lv-=.ed=-0::.:1xv=ae:.:..:nc::M::.:e::;.te::...r C::.:a:::ll::.:bra-=.li:.:o::..:n..::Cc:.:hec=k:'-'S:.:..:N..::0::.:9F::..:1::.:004:...:..:,;11'-r----------,-------1 
Standard Mfr. Lot# Expirat ion Date Actual Reading 

0 .0 . Zero Hanna 1427 March of 2014 O,IY 

HANNA Turbldlmeter Calibration Check: SN 08292360 

Standard Mfr. Lot# • Expiration Date Actual Reading 

Turbldity(NTU) < 0.10 Hanna 0279 .r 09/30/1 2 0,8 
Turbidity(NTU) 15 Hanna 0266 - / 10/31/1 2 ) r; .o 
Turbidity(NTU) 100 Hanna 02n ~, t/ 09/30/12 /Cf:7,0 
Turbldlty(NTU) 750 Hanna 0285 10/31/12 7.50,t? 

lo: 3o J)e✓cot'\ rc,r SA.I. 

2ek St, ___ ~ 
< t, :o,; J. J I H "\ !I I I 

ZA-A t}c, Sfa.fr'o"' 5f-1>.r1' hiv..t, •• /1'-00 En/-t,"n-itt : // :o1 
st~Ff 911Q.ae- ~ be.Sore, o/J.o ,tf'te,,r o,Lo v~ly t.. 6 tAJ W,A-1f~ 

.. CQ~A_v~±LVi.tf ~ }_o<.:, _ . . .. __ . ___ _ . _ . ___ . '" .. "•:· 
•~IL'\ \ I t It ! i: \ 1 1 ',\ J ! \ I ·-, .., f I t .\. l ,1,i l(', t P ~ , ;, j!: ii \ I I 

·:::J _ f. {~1/2_•ro .. /4,t:,ff,6,,l',,E 
,, 11 . 
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11.t./r._ JV,, 1 pl I 17 
11 11 I fl :2 -,L.Jµ It, 5"7S"' 

-------·------- ----- -•--------- -------------------, 
I PIII I I' .••.!\' ' " ,~ 

5e, N~Ct.fSJi.•~ Z, ( 6Ct/52) 
Wo;ter de.yth a-+- 9kt,oA ~ 

a) Myron 

S vb>-rra .. Je. : 
/,~ Pt 

b) Trident 

c)YSI 

d) Hanna Meter 1,flV? 
!3~30 De,C(1V\ "fb' SAL 
5a.,.,.,.pk. 1/4, 11.1....,_e.. ~ "--' cPoo ,.,._ / 

I i3otf-/~ ', I L k& 
! /5"/ 3 ~ ~// /h~•'f/ Ca,1/ w,·~ ~uy I'/ vt1l:.e +-.f- ~ 5-ht:f-v-! 

" I ( . '- \ l l !< i 

__ tek <3.._ .. ----~ 
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18 11 .... 1, .,1.. lltlf":tJ. ,.101 I 

l' r111,·, 1 " " t//2'1¥/2/~$7S 

-;'IIJO iJGJ.//t 
w1:1.Jc.r de..pH. cJ- ,stµf,o~ 

a) Myron 

b) Trident 

c) YSI 

d) Hanna Meter 

pe,r S'AI 
,v 1/00 ml 

)vbStrtl:te. 
1,'l Pt 

11: oo 1)e,e,o" 

Sa.mrle, Voh;me. ', 
DoHlet ; l LAG 
\1',o:, Ce.\\ ~hcl'W.J er..\\ w:~~ '&oy Plv"~e\-.\- 'l'\ot,~f''1 E-rA to, 80..rY\rle/ -c~ C, __ ra,\,l\i-lA-\Sh,"'(,l'\"t, .. ,., ______ ··-- -- . -· . . ... . ··-··· ···~··--···· --·- ······ 

\ } ( , '\\ (I H I 11\ IJ \\ l l·•, 1 '-.'- l J> ,~. I \ IHH ~ llH JIJ fn 

j~S~,.,-/s 
Ill 1- 11\1.'\: f( \ I 
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--~- ··~··,.;,;;.,..;..- .. - .. , . :: .. :·,·., ___ , _____ :,,: 

fl-11/F-#-' l?I I 
'-/ I :27¢JIPS7J 

19 
Ill I 

--------------- ------- --- - -- - ----------- -----•·----~---- --- - ----------------- ---- -------- - -
f I 111 l} I' . I \~ l" " N'lt 
It/fl ~/v,o k(e. St,1<1MCt15 (£AS) ~s__:_.~ ~ ,,,/4;"/ Svllt'vcu, (ff AS)., 
C ~,i"5 s.,,,,,'f), (crv1A), J'1o..,K 13,·-s·e..r (crlA) 
o -r : 30 ,a,/o/Lfe- mce..H":J {fo1>) he.tel a.f Ape,/, 
M 1h ' 5 51 · 'fh. 5"1"+ br-~C<-ea: ~r ; ~,, ', "e.., 1)..11 ts 11/o'b/µ/tl 
p,,-✓e,r Flow : 3i f{c.F5 Q..f -~ 01 :oo I 

·f,'rv,e., ' ~cFS 
0100 1t/ 
C);U>O 19 
e3l'O /3J 
o '-{oo ft/'j . 

0 ~oD t/o 
o(Qoo :JS 
o-roo 30 

O-t :ifo 11/Xuf Liu/,,,ox St>lvf/cn tlS de-x..r,'J,eJ 0 r1 f''½J(?, ;Vo. lo of 
/-}i;'5 / cj.bcc.i< { NF - 1.J.- 7o f , ) , For C //IA de. -cov1 v 5e.. , DI Wli!er 
evt 11.,(p l'f-te-johM- CIIY\. • 

CHPRC 2010 Date: ///tJ6he,/U 
Trident Probe Conductivity Calibration Check 

Standard Mfr. Lot# Expiration Date Porewater Probe Surface Probe 

100.5 us Control Co. CC8596 04/30/11 C/9' ..,..,. 
447 Oakton 205259 05/31/11 '/SY 3/5¥ 

Myron L Ultrameter II Callbratlon Check: SN 6227090 

Standard Mfr. Lot# Expiration Date Actual Reading 

'PH' 7 Mvron L Comcanv 1001397 EB 09/09/11 '7,q:3 : 
4 IMvron L Company 2003077 JM 08/03/11 3.g3 

Cond. 100.5 Control Co. CC8596 04/30111 q"!!J ,7 I 

447 Oakton 205259 05131/11 YY~,3 I 
I 

"ORP Is calibrated using results of pH cal. Check 

YSI Dissolved Oxvaen Meter CallbraUon Check: SN 09F100411 

Standard Mfr. Lot# Expiration Date Actual Reading 

D.O. Zero Hanna 1427 March of 2014 Od9 

HANNA Turbldlmeter Callbratlon Check: SN 08292360 

Standard Mfr. Lot# Expiration Date Actual Reading 

Turbidity(NTU) < 0.10 Hanna 0279 09/30/12 ,c,5 
Turbidity(NTU) 15 Hanna 0286 10131/12 /..5 
Turbidity(NTU) 100 Hanna 0277 09/30/1 2 loo 
Turbidlty(NTU) 750 Hanna 0285 10/31/1 2 75<:> 

I i '5 lf/p9/U>IO I ~H·~-, \ I I ll;-··-

1_ ,kb s L~~-" j 

•· - ···-··-·-'"·'---·· -···· ·-- ··· 
·-~ 1! \.I ,~, l !J S. I \ JJI l<'-l ( tt1 l 1 1t) 

I• I' ,, · ., _20 
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20 
1111 I 

I-/IIF-JV-1ol I 

q/;27'/ pt6'S'7S-
:--- ---·- - --------- ----------------------------.. -~---- ·--

1· r11 111 1•:1!: t· '\o . l C\ 

lo 100 De.con /JG.• ~.A-J: • 
:.ZA-A- Q~ S-k·ho~ Sfcu--f ·H.w.Cto : .LIP 

S111-P.F 3<1~ befof'e.. o,3 0:.P-le.r o,s 
Co.Jv~ti·lfd•-J ', sos'" 

-r1008C(p-:J lo 

wed~ Je.pt-k a.t s-tt\.f-t~,, 

II 
I I 

65(r 

a) Myron ;.I 
b)Trident / 
c) YSI ' 

' d) Hanna Meter 1,.,uefl-tS 
L I '-, I(, '\ \I I f-: ! fl\ 1 1 

Svbstr~ ', !1t-,-l/~r1a.l/ u,6/,/e, 
:Z,I f-1-

-------------·---- --- . 
\\ I I 'I '-I ~~ I· 11 ,~;_ \ '\ I JI Isl.._, f I ,, \ I l I{\ 

l._ AA, s ........ L, _ _..,, 5 _____ '. 1_/!~~/_;;u,_rD_~gl//14--. _____ -··· 
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l\,,.,k .' ,, lltJF-A/--7't?/ I 21 
• 1111 I',,,,,, 1 \,., ¥/;/JI/ /.2,t{p•5'"7.S_. 

f l 1111 11 l':t~t.· '\o. 2.0 
I 

-'ffooge,l'f/ 

Wc,.:te..r dG-f•l-h 

a) Myron 

b) Trident 

c) YSI 

d) Hanna Meter 

511/, Sfol.tt.. 
£if s tC{, t,o., : I 3 , > f'f: 

I 5': '3 o Dl-- co t1 pe,,r SA.J:. 

I 
~-------...:--------6;;?~j5jj..--.._-lj1'f~Q:~_,f-.i{2Q~_'.1_D2-_____ _ 
' l I , -.. \ I I 1: I !) '. I I \ \ I I '- 1 .._' I I ) ., i \. t • J I< ,._ l t it l Ji :< \ 

!_ _!._~-~ -~,-r 5 -· if /c?J( fe{O _ ~ (/;111 /411/ _ 
~ , ~ .... 1 1 1~1,11,t ~ --· 
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C 
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! ,, 

.J:,·'. \JI I\: 

'' -
j; \!I .. ... I\~-. \ , ..... : l.1 .\: I \ /} I i l • i ( 11 , : I I, 

II/ o~j;o,p ,4._ /n,.,d. .//./ 
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CHPRC 2010 Date: I i ')Qfl} 

Trident Probe Conductivity Calibration Check 

Standard Mfr. obe 

100.5 us Control Co. CC8596 04/30/11 

447 Oakton 205259 05/31/11 

Myron L Ultrameter II Calibration Check: SN 6227090 

Standard Mfr. Lot# Expiration Date ding 

pH* 7 Myron L Company 1001397 EB 09/09/11 

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

Cond. 100.5 Control Co. CC8596 04/30/11 

447 Oakton 205259 05/31/11 

*ORP is calibrated using results of pH cal. Check 

YSI Dissolved Oxy en Meter Calibration Check: SN 09F100411 
Standard Mfr. Lot# Expiration Date Actual Rea ding 

D.O. 

HANNA Turbfdlmeter CalibraHon Check: SN 08292360 

Standard Mfr. Lot# Expiration Date Actual Reading 

Turbidity(NTU) < 0.10 Hanna 0279 09/30/12 O,D 
Turbidity(NTU) 15 Hanna 0286 10/31/12 

Turbid' (NTU) 100 Hanna 0277 09/30/12 /00 
Turbidity(NTU) 750 Hanna 0285 10/31/12 

DI Water from Apel Lab 151/153 

Property of IMfr. !Model !megohm-cm 
Applied Process Engineering Laboratory !Barnstead IE-pure I /7,5· 

i 

I 
I 

I 
I 
I 

i 
i 
i_ l2i'.UJJL __ ~ fidJ_ -pc:,r_ .sA::Lfrl' ... to ·. QO .... h ( ?_ ______ ___ _ 1

·· 1·• :• ~-." J..tl 
; ., l <, '- \ll ll l 1) \11· " i l '- 1 '-', l' II S. l '\ ll l H'-, JOI Jl l li\ l>\!l 

l tl!-S0-'"~-- ---- 11/0~/1-oio ~~ _ __ __ /q'~j~, 
( t l l l l1 l .- '\. fl \l ~ 
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·"~'" " " -13 _ zr ;1/o'l/u1c -,J· 11/pf/z..•10 

2A-A ac. Siu.t,'ol"\ Sla.r-1-- +,;11e., ~ ~ /0/rs:'1::riJ y-1nie_,, ~ !& · ,,,b//.·c,o 
Sfa..f.:{! ~1.1a..q~ :o.15" be.h,,r~: tJ,1< a.lk-r i t:JdJ 
Co,J11c,+,11,'+-t 3:2,q, to _.,_,, 330 

1toC18e,/ TS" 
vJ d't t clipii aJ-

Svbsfrr:tfe = 5//f­
SfaJipr1 : iCP, ~ ft 

H-t~" 
Co11J·. 
tqi/ 

a) Myron 

b) Trident • I S 
• ;J/" 

c)YSI .. _ ____,---

d) Hanna Meler 
1 

Y s ~ -
J,)JV~ 

, I f , '. \I! I,' ! 

. ~ 5_.....____, .r.L 
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wo..te r ci'?f t'h «f 

~yr(lrl 
Co11dtc ·, .... --z,ti: 

Probe Tip 
Depth (Inches) 

(&"-12") 

g'' 
gs&-- . 

; a) Myron 

• b) Trident 

: c) YSI 
I 

s re\,h' or) •, i I, 'I If 

-) Sv~/ 
A{/~' 

i 'l' 

; d) Hanna Meter 

I !Ill; IO Di-C.c,..., pa,r S,,4..L . 
i ;j': '// Ce,1/ 7ho,tl/,,, Cit.II with -JiM H°'Jll.•'\ {crlfp,q ; 5taf1.1S' vrlr.:te 
IJ~_:_s,:-c:,_ ___ C~\\ eh()t\l!l,_ ~I) wi:th ~~- ~~t\ r~v'1,ll:I /~ _ s~,1~ .. (eli:."~;_s.b_l\\EM r 

"• I L '\ \ l l !.'! ! ) \It V.11 , I "- \ l l l ,, I ·•, D l· H...., 1,l(Pl l H \ 

... jetL s _CA________.,,_,.J 11/01/J_i,/O 

( '0 '. I · 11 ll . '- I I \ I 
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26 
lrll I h/,ff£/2. 

}f rJf , tl ~-iol I 

t./1z.11/z1~s-75-
------~ 

I· ru m P:l ;.!l' 1'\ n. N.k 
11/20/t~!C!. J~t<~ s,·,M"""·tS (EA.S}~S~- · ~--6~ IV'e,.,'/ S"'l/t'vq,¥\. (cAS), 
cl-i,ii. s~.:+h u;lvfA) r Ma.r.K. $i5e,,r Cc.MA) 
66-'oo 7'l/'8o.;t~--'111ee·h"'::J (foo) he-ld. a,f A1el, 
lJ_,M..,-1-ke.r: ·. ~~~5kj,1t, / fM.\i~I c.lo~Js with. 5li~~t bre,e,,U., 
-K,.;e.,r Flow . 
'(,'~e, (,CF 5 
0/t)(} G'l 
otoo A/It 
OJOO 
0'100 
os-oo 
owoo 
o,oo 

JI/ 
/0~ 
51 ,0 
5'~ 

5 /;' . 

CHPRC 2010 Date: /() '2 o ()-t 

Standard Lot# Expiration Date 

100.5 us Control Co. CC8596 04/30/11 

447 Oakton 205259 05/31/11 

Myron L Ultrameter II Calibration Check: SN 6227090 

Standard Loi# Expiration Date 

H• 7 1001397 EB 09/09/11 

-4 20030nJM 08/03/11 

Cond. 100.5 CC8596 04/30/11 

447 205259 05/31/11 

"ORP Is calibrated using results of pH cal. Check 

Standard Loll 

D.O. Zero 1427 

Expiration Date Adual Reading~ 

Marchof2014 0,/ 

HANNA Turbidlmeter Calibration Check: SN 08292360 

Standard Mfr. Lot# Expiration Date Actual Reading ... 

Turbidi (NTU) < 0.1 o Hanna 0279 09/30/12 ~, 0 5 

Turbid' (NTU) 15 Hanna 0286 10/31/12 IS 
Hanna 0277 09/30/12 /00 

Hanna 0285 10/31/12 

Lab 181/153 

Prope of Model m ohm-cm 
Applied Proces• Engineering Laboratory E-pure 

. I 

'f I t t J/071:0JO 
I -- -

I•,,.' ' '• J.1 

[f; s~.vs P I i i --­\\ II '\ I '-', Ill .-. I '\Ill I<:-. JI Jl!ll 1: 1 ; i ! 
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. 11 , Po·Kt -- : . w'AffR SA0.flIN& 
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1:, , 1, ,, ., HNf:"--tv-~,ol I 27 
~ ,. : l','.~_,,i_~'.'._ jf~!f ,~!~!'!$° ... 

fe,/t-phof'e, Gill .+o Awr1tt
1
~(c.lfp~c) o...t- 0'1.ZC¾ .. Col'lll{/Sc..-ti'M 

S,·ro J:.D No./ loe,A-rraN oF JtoOBctf1. 
r t!j a.rJ.'"J --

ac 51-t,..frov, 
J,-h~-
7fAf'f svt.i.5e., ', 
Cot1Juvfh1t'ff ~ 

5-ro.-r-/- +tMe.. ~ /O ! "LS' D,J -f-,:,,._e '. /0~'-30 
bd~.-&- o. eo (l..h·e< o.p,o 
'3ci 1l,t/ 

:nov BC-~ 1 SvJ..Sfrtt+e.. : st\, ... A · 
Wa,-f-~r Jq¼ et-+ Sft,tJ-to~ '. ;2,'-1 -If 

' I 2 ',-Z.O 1-o-, flv,-,~t+ (erffU,) u..,Ul!,i fo .-"'p"'""' v5 fl,,\f h~ clt,eS k,ve 
pe,:-fov\e-11 (,Je,o'5/,c.. .... ~le- 11\-l'tLii.e...) a...V"-1' /cJ,(e- w1-h/ /4/6,=s 0 ffVl-/.z_o :~o. --

: rr,,w..r1 5a.,,,pl~ Col/t,<.:::l·i'o,,, Ve,5$e.l {~, SPtI r S'tt,;,y,/~- -lv.Ke"'/eoiledei il t 
1 j"/oo8Gl/1: lwo-2.S; JS 0tl../lori LDPE Cub/-mine.r 
; Borrlt -rYl'G' : flq_Sh e,, 

aA- L€v11L .- o t 
J..t,7 1\/0 : 03f3 5"5'tp 
HhluFAcrvt.G£.: Ef ScJe.-.ht,'t,, lrodvdS llG 

Joo o, 5, 1u11t1e.l( Blvd. 
Mia."'i , oK 1'13~'/ 

S~)e, eulk.c.te.J i'r'\ C,vb,-fv.1~1(.( da;c..r,he.J a.bc>v'e. fo be, Sfi.:.r.r /,,,fo 02. 
IL At11bef' Gl&...S5 hot+\e,s ( I LAb). i L ,4(&r Je,su;i,u} be,Jou,;;, 
ii 2.. -ot A ; I Li'.fe,r Arnl:er /VtVl'o,,v /4cv#i. &hf Pn ~"'<"-J 

'8of1Lt 1YfE: G/"'t5 
QA LEVEL ',of 
/..0'( /Vr-7; Ot/3(p"12--

11Af../uFAcrul£ R ~ 5ttMe a5' abe1✓ e_ (if' 5c,e-.-.h'f,-c fr1dr1d5 LLG) 

,,,·, 

/~ s~.,.s 
'J'd "li ) l ... I I \ I 

,i,j~ 9{ ~ 
·ZS✓Up/~t•/0 ~&,(~ 
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28 Hft/ff/.10 I I 
11 fl I .foR.f . _tl 12: 1-i / 21(p5'1> __ ___ __ -·-
From Pat:t.' ,\'(I . 21 

b) Trident 

c) YSI 

d) Hanna Meter 

-:fv1.<:,E 
'T.tJI,I:AL fW 1<e,aJinj5 

ML C,or,J. (1,1S/e,M) 1e11,p. At JIOOiSC '-\1, 
0 /If</, IJ./ldo 
30 /(d) /3, 11(p 
(Qo ,c<o 13, ,19 
'lO 322, I 'f, 1../3 
/U) 335' ,..,, '3"7~ 

i ·· 1?0... 3.-1> Jlf, ~4'le. I'. , t~ 
! •. if . ·, 11111: I l\ II t ... t ~ I l, .... ! ( Hi I I' 

I._J~?~,,v) 
---~ '.l . .t ... ·--~------·-···' 

// /to/ ;J.oto 
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i .' ,, . 29 
1111 I 

llcn•k ·,.,i J-/,JF--tl- 1tJ/ f 
_ : I " .r,1;,,.,I •,,,, t.f tz1,if/~11P5r1) 

----~-- - -------------'------·-~ 
l- 111111 l' , l l!,V ,u. ).£, 

/t/',1.1 Ce,l/ ph.,,'(l. ca.II ~i·th ([re"') Aiv1"\.. &Jlof.{' {cl/1',c,) : Intrmed Awna.. 
+haJ N,e,, 15a.,-,.r.le- Colle.die"' S-r<Uf -/,'Me,, qf Sf'<-1-/17,, J:1> J'"100/3t.,41 {54.¥16 
/Vo·~ 62.'1~'1'1 ~, 5t. n,'fS-) i,\(4-.S /3 :oz. , Ccil«.-h'c:;r.. stcu-f -h'M<? ,,, ro 
GtJhifa,Yte.< J~r Spt.1- ~pie....== 13 !02... 

Dec11(l pt,f GA.I. a.-t lw •:~ O 

JA --,t Oc Sf((..t.·on 5-ftuf .f,',...e, /(p;l/; £nJ 1/,,,,.~ Jfo :st:J 
CPl'ldcJ"t,\1,-+y ~ '3o'{ 

/(p :t{t/ Ce,A( fho ,te. e,a,1I fv 'f.oy f/1111~ {cHfp..e,) (ejard1'1\5 5ca11.pfe_ 

re.t,"i'~ hMer1-t' 

J1l "C, Ct.-1/ flv..-.L c.ul w,'fl, Aiu"~ f.o.Jlotf : I,,to,Mecf Ai,..,11e ... +Jttd s~p),~ 
at J"100~'-I• ; .s co111plere., 

11 ~ t/0 i?d ,·--il,(,is~d s-~,..., leS i (d.1/-r,~v-dt!..-1'5 -fo NCO'~ I ~ .... p/e, /r1+aJ<.e, 
peoot1e\l Cl,Cc,olY',fD-"',ii,d by 'Roy h~ek-¾" • 

! --~//. ~- \ j I 1~•·i .. it \ I I 
. ... 

\\I! '..t ,, .. ,! \I ."( I "\ !) I H·, 1 t I~ ' 11 f :\ 

; .. 1•. , .. , " " ,c/,t 
I I 111 

[_!utL S ~~ 
( 11 ,111,1 -, ,-,-~i . --- . . . - . 11/1V/;2-oiO -~l/lltN#---···· -- -___ ii/u/~14. __ 
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30 11, .. ,1, ,,,. , J-/ NF - ,-I .... --rot I 
II I I I p,.,1,., 1 -.. , , 4/7-:1'1pU,'i"15 
1· 111111 l':1~,· \ 11 , IV'fr 

11/,z/~ott' ~d.e 5,~11(111011)° {£As) t<)L s~ 
i~:oo CcAI rhor"\e. Cti.1//"--ra.,·1~C<.k...._ Mte,~14'.'{l'oo) 
D,Sc:,vSSJ hoM'J sC{..fe..+y Chu.I< '" w,f/:: 5re.,H 
we.c,,H.e.., : sl.V\shiAe.-

W, °HJ.· Bret+ tiller (E,1v_ 
v,~. Ce,{/ fhv~. 

~; v",.,- Flor.c.1 ·• 
-fii11e- l<c,FS Myron L Ultramnr II Calibration Check: SN 8227080 i ( / 'Z, ~PIO 

2..4 .... ,4 {0c 
w,,~~,11 

.3o:S 
3.01 .. 

. '3CJ~ 
&;(o 

3o~ 
sCJ(I) 

H• 
4 08/03/11 

Cond. 100.5 04/30(11 

447 Oakton 205259 05/31/11 

•oRP Is calibrated using results of pH cal. Check , ~N 

. ~5.,.,.--:-
Stvf,0,1) 

-,;-,,,.~ 
.18:tf 
/1 : I <;'_ . 

,zo: f ~ _ 

ZFiS' 
zz :,r 
l3 :1(" 

rW"!J.ed '> ~oo ,,..,_l be,·hvee-n eo.c,h 
cori:/t,•c,f-r"-..t/fy re,cJ,~J 

Cetl pho11e. ht1u.dj_ Sa..Aff c.hec~ ;n r.u/fh '$~-ff -,;;~r 

/ 
( ✓ .£lilr:£CA1E.5 Coft Pl E,0) 

11 :,_;o 
/ 16 : "jL) 

/ 11: 38 
./ :z.o :sO 
/ 21 :so 
./ zz. •, '/0 

✓ ZJ:'JiJ 

./)?,Con 1 "ri 

-----
', Jf ,, \I I 1( 1 

t I l '\. f . f l\l. ' I {._ I 

ReJJ 1u ~,,{--r af ~J:hJ A,J . 

-z;J 11/Pfa~ta 
... -
I>\' I , , 1 ; \ l ,. I I ) •• ! \. :,1 : .. - 11 ,, >! I ;., ·, 
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111 I I 

J I 1111. l '.1:~\' , ,. i,J . . . 
!1/1t1-(to/C' Jc 41. s,;,,,,l(~-·J (E,,f-5) Zd:L-5' ...... - ...,,..s I !ob c~er (E,,f s)., 
C /-1,,'5 5,,,.,·tft {a111-) /"ta.rl< 8,sef (oq) 
ru5o,.~I 11'14".tc'o,,c/ above... -fo he o,'\ £'A~ V~5.Se.l ;Z,. 

31 

,.1/c!,i I S1,d/ i11CL" (eA~) 1 Ada.~ f,-eJl'111,e,, {ellS) -to be ~,,,, £A5 Vc.,SSel 1(/,Y ~ -t) 

o~ ~ 3 o ta., 'Ja.--k t11e,e,ft~'3 (fop) k!-1✓ a.+ Ate.I: 0i'5t-tJ>~,~ .... o+ h(.4J ieJ/ 
rc...d,'" CorMll\vM'c..i;i..-hcvi he111./<2e,,,n £6 vessel ::I. i EAS ve.55el 2-
w~\ie.(: .s~., sh,/le. ' 
i{,·11e,("' Flou.1 ', 

OUJO 

OS00-
0'f00 

/fcff 
{p(p 

>'i 

"' ~ 
oS()O 

I ori,w 

8/ 
19 
J~ 
3~ 
39 

CHPRC 2010, nL/ Date: //- /"JI' -/0 

I 01o0 
·'J./ Trident Probe Conductivity Calibration Check 

Standard Mfr_ Lot# Explrallon Dale Porewater Probe Surface Probe 

100_5 us Control Co. CC8596 04130111 /O(o /0/ 
447 Oakton 205259 05131/11 "lfi~ ..,~~ 

Myron L Ultrameter II Calibration Check: SN 6227090 

Standard Mfr. Lot# Expiration Date Actual Reading 

pH* 7 Myron L Company 1001397 EB 09/09/11 b , '10 
4 )Myron L Company 2003077 JM 08/03/11 3.7(p 

Cond. 100.5 Control Co. CC8596 04/30/11 q_7,9z 
«7 Oakton 205259 05/31111 "l'f__8,~ 

'ORP ls calibrated using results of pH cal. Check 

YSI Dluolved Oxvaen Meter Calibration Check: SN 09F100411 

Standard Mfr. Lot# Expiration Date Actual Reading 

0 .0. Zero Hanna 1427 March of 2014 C/, C/'j$ 

HANNA Turbldlmeter Calibration Check: SN 08292360 

Standard Mfr. Lot# Expiration Date Actual Reading 

Turbldity(NTU) < 0.10 Hanna 0279 09/30/12 O •O,~ 
Turbidity(NTU) 15 Hanna 0286 10/31/12 15,0 
Tutbldlty(NTU) 100 Hanna 0277 09/30/12 leJO. o 
Tutbidity(NTU) 750 Hanna 0285 10/31/12 "7.5Ch0 

DI Water from A1>el Lab 151/153 

Property of )Mfr. )Model Jmegohm-<:m 

Applied Process Englnffring Laboratory )Bamstead IE-pure I /7,b 

I, ., , ... '" 3~ 
; r,, \!! /<( : ' 

7'~s--~ 
ii\ii ;\f!"'•I •"' 1 Ii,'\ I \. 1)11~ ..._ l( Hll> H\ 
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32 l' ,11•k ,.,, ifrJFJIJ-7of ( 

111 t i fu1'f W/TTG~ Sftf'IPL.I tJ&-- 111, -1, , I .. l/11. 14 (.1!<Pf15 
·------- ~ -----

I 1'11111 11 :1:_:1· '\ u J f 
to~ 10 De c:.on per SA1 i,1 f}e,1J 

2A-·A oc 
i 9a..f.( ~e. ; 

Cc,I\Jue,,f1' v' ,+f 

Sfa...J-1'on S'f-o.d· 
0, I 5"',.,., k..Jo,e.... 
3o9 

-M~ : Jo:Jo 

o.;~ .... (l..+fe.r 
£;,J /?Me - /P:.lJ 

.:r 100 6(,.t 3 5rJbsfru.-te. : 11,J;.,IV\ eol,hk., . Wa.hf clqlh o..t Sta.-liM 13,2 .f.'t 

I a) _Myron 
I b) Trident 
' c)YSI 

d) Hanna Meter 

,fl. \\ 11_ HJ 

/.;ft 5 ,;,..,---"'/; 
1\\11 

Ou_e_llcate? Tied To: 

M 

,., \ ' 1•:1 

\'- 1: , , • , .·, , \, • 1 r ·.: ·· · 1 ) 1··"' I \j l 

,, 3'.l 

/J!L,5~ . ,,1,1~~-•<:_~ .hf q - .. ----- M~~/d' 
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1:, .. ,1. ·,,. 11//F-N-: 7ol I 

l' "q ,·,, ·,_., t.//2'1'1 /j,J[pS75'" 
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I;- ,;.,;,;.,·.,;.: ..,.: :11- ... . -- -- -··-····· ···- -···· - -- ·----------------

, ~10O-ecz 3 Co11t,·,,,,.,sz) 
ftrR &E / I111 t,4..( "Yl-J 'Ret:.d,·11!) f 
I)\ L t:.c,vl {':"S/c~) '/e,M,, 
o J<fi( Jz✓ 1'1~ 

3CJ Jt63 n, ftto 
~o -2~( /Z, f<J / 
'lO 2:J.6 l3~a?> 
/1.0 -Z."1- -2- 1'3, olb 
1'50 NA- Al.A-

/3 ;~, C&f/ flu,ne, ca-If ft"OM :'.>i,~ Htl~tu\ {cffll.c:) Col1C-e/"JIAJ Sa-1/e.. 
re,/,·,..i u.,·51,i""-L-,.,t 

i 13 :so ~I\ fl.c,"-''- Ct\.ll FrtJM. ore.At ,,'J{e,r(cAS) ~ %.lvs vpda.::re. 
1 ;5 :oS" Ce.ti pi..~,-e, ca.JI fo J iM. llo,'l"' Ct>nc.er";"j S:a.-ple.//ra.vde_r/e,,e-

(e,,i.-11~ui5 hme,,ef pk tV\J fTIYl€- · 
/S:()8 Cell pho11e, ea.JI '1.1/f/, )ivM."- la.cfloPf' &,Hftc) Ct'11Ct2.f'" ,·11'} -fl,e 
sfa.+,on :C.D /JrJ tt,4" 9-kthon :floo&:1.3 />ltftttfe... ,A.h, ·~z.qg-q.3 
Gr"'-n'te.d f9t"Mi55r0., -fo ~-fn'te. the. j,.a;,~-r:roiJ ;Vo, -I" CPrrec-l- , '-f-, 
{ ex, ==n-eoBcz..3 es 1V1tf/-z.0 ,o :r1o0 ~c-2. "3) 

-nooBe,~c,,, Svi5fra:.fe- •. l1tJ,vrYI eohhle... /5/1A41/ u,bble.. 
I w,...,-te.c kp+h CLt ~+a;J-1;,n; 10,2., +f­
l -PuR.6£/x,.,·1-,.i.1 rw -~,,,~ r 
. .v.L Col'\J ~S/c~) ,~""f· 

o /3/Z tz,iti 
; Jo IS' I ;2-, '111 

(p() /(p~ ti, €,2. 'j 

10 //p~ /t..,f,1-1 

/Zo lb1 12,111/ 

ZS 

. .... . ~ . . , . i l' ,\ 1 \ td i'•, 1, ;1 =i .,\ 

;!(IJ//:u,rD •@!?NA/ 
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f/!Jp~/J-1ol I 
'llt-1'/ /~_lff>1) 

35 

1 l/15/10 £hanna.n Jt1 hn6'on {.)€AS) ~) Rph <!-Ji..rd (£116) 
C!hrJ6 Srni-fh{(!.1,1/1-)1 Mdrk [3/ser{'t!/VlH-) oh EAS Vc-s-ud~.Q., 

t\Jei I ~k..lli"vt1n{.£As) ttnd !tdttrn Predrnt1re_{£A~) f)n EA.s 
Vt.~{.eJ )I.I t,p;)J+ 81)4.-f ), 

Of3[i) Td.iljt1l-e ;p~~fla1 LP1JO) he.Id 4,-f /1-p::,J: DisO-t-S.$JtJI{ .. 
~ h 1~h wi11d poi011iaf and Jmtt1rfdl'U!e of kJeAr;~ · 
ht1.rd 'h!li.5 . . . 

CHPRC 2010 Date: //-/G°-,1? 
Trident Probe Conductivity Callbratlon Cheek 

Standard Mfr. Lot# Expiration Date Porewater Probe Surface Probe 

100.5 us Control Co. CC8596 04/30/11 /03 rg 
«7 Oakton 205259 05/31/11 'I'/"¥ ~'/7 

Myron L Ultrameter II Callbratlon Check: SN-6227090 

Standard Mfr. Lot# Expiration Date Actual Reading 

IDH" 7 Mvron L Comcany 1001397 EB 09/09/11 7, 0/!) 

4 Mvron L Comcany 2003077 JM 08/03/1 1 .3,qo 
Cond. 100.5 Control Co. CC8596 04/30/11 'f'l':1',~3 

«7 Oakton 205259 05/31/11 'I.Y~,:5 
*ORP Is calibrated using results of pH cal. Check 

YSI Dissolved o-nen Meter Calibration Cheek: SN 09F10CM11 

Standard Mfr. Lot# Expiration Date Actual Reading 

D.O. Zero Hanna 1427 March of 2014 O,o._, 

HANNA Turbldlmeter Calibratlon Check: SN 08292380 
Standard Mfr. Lot# Expiration Date Actual Reading 

Turbidilv(NTU) < 0.10 Hanna 0279 09/30/12 0,0.!> 
Turbidilv(NTU) 15 Hanna 0286 10/31/12 µ, 
Turbidilv(NTU) 100 Hanna 0277 09/30/12 /Oc.,.., 

Turbldily(NTU) 750 Hanna 0285 10/31/12 7,50 

01 Water from Apel Lab 151/153 

Property of IMtr. !Model lmeqohm-cm 

Applied Process Engineering Laboratory IBam1tead IE-pure J /7,,5 

I I:·,, 

• • )f, \_ \ I i j\l 

: c_=_....::::-7~---
l> . I 
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36 ; ;, ,.,I ,, · llr/F-11--70/ I 

i',• .. : .. , ' "' <~: KfA._1'1£! ' SAl'IPLLtk,_ _ _ _____ ,, ,,,, , ,, '/JJ.1t//,21r,,1S-__ _ _ _ 

Tt!.-/~).)nont, ~/<-II -tP Aw ,v. Rad!Pf-..P !.,ll-lPR~) Pl!.tJ4 rd lltj 
4.ddiiio1?aJ 1/oote3<J eot -2nstru~-led -b fl4.cre 
nofe indiM.fJnffr ~ be d~frtJ0t0

1 

ind -/1<.rh in 
wi+h P!hlr C,"1-,a.in of {l_uJhal~(<!,/Jt!.,,). /1--' tJ74o 

l!)JtJ R.ec~1ve_d (!d./! -lr~m Pio,0, Plu.hketf {(!)-1-fRc) 
euneer11Ji1!:) &arnpk relln5ulJIJ1r7-t-11-/ -+J111e. Md 
p_/ a.(! e. , 

oiq~,.iD 1\\'"u1i 
J.i.:-;1/> D-e. aJY1 .p-e v SA-=t l n ,-f!11d dr 

JA-f\ Ql S-l-A+forJ Sfa rt T,m-l ~ I I . 315' tn d Tlf·yte ; 1/:<.fD 
S-fl( # f!\U.a.fye ; o' ti~L (l/lAJ 
~ond ua!fi vi=t~ · ·. 3 oT 

t3J5 Te,,/t.phN1t 6t.l/ wJ?> .Ti//er 1D Ye/a1 t-he1.i 
I I Afl-e.1-nptr h4µe_ ~eh m4de :/Y ~~11f1~/11 t0H-h/'//-f:J 

st<.. ~ t!~ -rz:; l,/.tf4. KI re -ta r-,c,_e+ <!.tJ nd t<.(!_ J11 i -h..t , Pl cf. h 
is -Iv 1/t:,r/-f(} 'tha:f- -fht~ d~ J?t )~~ ttl1ll ~01-1-/1 h/4<3 
aH-errr,,-;-s . / 

~ tJ I «,f}?n / - rn L t ll ht rn 17 ;;> - t,/J 11 t?!, 1.a:fili'/4 
ftflt-tnpf #-I {,ff)f+ s·w A- H-ttnp+ H ( /[JI-/ 1.J_) V 

{) Jt-// of ~/-Je) {) J1,;-
3o IL/. 7 Jo IIJ/3 
lt!J Ii/ 2> !RO !Go< 

AH-tmp-f µ;;.. {1/J-H- Sl.iJ l+/l~m1xr -116 {. 10-I+ s) 
() If~ o-f s/1-e) D I 11 
? ll JlJ~ :Jo 15-P 
~/} )'-/~ !Pl) /Jiff 

A-Hf 177pf-- JA3 ( /)lad 0/7) A fl-t lrlp/: tJ6 { 5+-1-- -Arfk:1r 
O IL/I" () J1S" ltJ) 

3IJ J f q 3/J J '-I'S 
(d) /7°) &P /<IS 

,, ·, . ' 3/a 
--•· ---· ·- -· -- .. . .. ... ·--- ··----··· 

'· lt . '- \ 11 l.:l I\ l l \ \, 1\. j ·,'- l ii ,\ I '\j )i 'IJ•~ , ,~! •j l '.~\, 

!,-.;~ .1.1trl!_.r,~tkwt,/(/' ~J/U~!_ J 
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11 .•.. , •• , , 1-h/F.., r./-- iol I 37 
1111 1 1••--!,• ' , , . tfli-.1'1/~Jt;,51f" 
f 0 111·1: ; J',l~~j • ~·::% •· --• .. -- . -- - . ·- -· -••• -•. ••··•• ·• --•--------. --------•---•-- ·•· ... I 

lfl-k 17"l/?f # 7 t_~o f.f l-k.ri-her Afkmp-/#8 {;;?o-fr ii<nt~ 
0 l'-/S- J?) D JLJ~ J?) : 

30 Ibo> 31J JJIT" ' 
too J7Q /q;J JI/T 

r+H-tmpr #CJ LIPH lkrifx!r -/+He.1npf#.10 CIO-fi fttn¼o-! 
V 11q AJ) o 117 ~) i 

gt) loZJ av 11./g i 
&D I.Lf& ~D Jf-8 ! 

AHe m p+ji__/ I cfJJJI-!- -flHHher8 Affe In pf#-l<Sl t_l0-1+- fkrf~: 
0 11/-J D 144 t0) : 

JD IJ!,1/ 30 Jt)1 i 
lff{) ~ tl/ro/10 &D -. ~ II /ls-/)P ! 

/l-fk rn pl iJ 13 {_IO P+ fJ a rf her~) RHe ht p+ -I-I/JI~ 6-(1/- W) 
() /I/~ /o2D F/-9 D II./-) 

oO !'-lg oo IS// 
/_pf) 14'£> /4 {> /6:2 
1/J /J.jq 
-/tM /nE_ #-/~ (c),O fl- kJ) 

6 '/s-o lfh, &Jqg/8;).7 LTr//77b)e.) 
;;o IL/IJ - // 1 · 1.Pr~/qtf;/D 
&o /L/S- I ;,,r;? I/~ 4~l(ructtr 

DieeotJ pe_;- SA-:t ti± 15:JD. 15:15 ~tt./ I fD Ro{A-no&iJxt 
1-1~0 {!4..// b~fuJ-t'en 8. 7?1/er 4hd rf-feY~ L1Jk/~ 

def-ei,,..JrJ/ned f-hc1f- 1-f a &Jadt<.eh~v//vi qf 
T10 w tl <J re:. cu:!.kd -- tJ<.. ~d m 1-7 le (! t? ul 9 l,e 

+a ken . 7h /s <!.tt_ I I a. IJ d -fh~ -/r,q /10 ~ r ~-f' 
;nf.. !r;-f P Y17,;tdn'm /#1?7 j). /;/ )e,r -f-~ -/-ht" 

01( rn,P l!11tq i.e~M rP/J)( J?/4l ~~ !x itoee/7 
4 l-l't mpt..s I I 4-h::i J~. 

! /~00 /)Jl(f -Iv 1/)7 eJll>~d-td r~ lease ../r~/1/1 J>✓1~ ,sf]2a.171e!.s 
i1trf~f;r:4:j/f/;;!j~~~1s/~~tve and 

~ -T,/(~4 
1 

• 1 • •.. , 'J. • I •. i i r 1 .'. I t II l~ ·. r 1 ,1 : I· , 

',~ ,, ,1 / 1~/Ji) ~#II/~~ 1$,/4/tf 
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.t,s 
38 11 .... L \ ,. ;./NF• 1r,I . HJIF-ll-101 I 

I I I I ro~E W.krf~ SAMfLI-N6 1·, .. ,,,f\ .. 4/2.1'1/:l-lf:,S-7S-
! 1 , .... ,I',:,,,.-,,- tJj-k- ·11T/~}20lb -· -----· . ---- ----- . --- -· -
I Jhar7J'1tV? J1Jhnt$bn {EAs) ~,PPlo t!:(!'(,--f-(_Btsjj 
: Ch r i~ S'rn /-fh lt!,JAf+ La hd (U4rii /) /~er i~M fl) t>n 
i FAS Uts6e. I #-a.. 

0-e.il $µ_/Ii' van {£ft<;) t1.nd A /tln />r<!dtndre[£Jt-<;-) 
bn Ue-s~el-#-1 U//pf P>otd )-

! 07'-fI: rtl,//tqaf-l; J?7ee+1~ htld 4.f AP£l ; (Olrk//lg ii? 
I w,nu~ (!J}nd1f1tn~ _ · 

i [Oetdher • ft;rl!tg- (')pwf!J , win:IJJ ~✓ 

CHPRC 2010 Data: .//--A.-/.D 
Trident Probe Conductivity Callbratlon Check 

Standard Mfr. Lot# Expiration Date Porewater Probe Surface Probe 

100.5 us Control Co. CC8596 04/30/11 /03 /0:;z 

..... 7 Oakton 205259 05/31/11 'l'S-9 ¥~6 

Myron L Ultrameter II Calibration Check: SN 8227090 

Standard Mfr. Lot# Expiration Date Actual Reading 

IDH" 7 IMvron L Company 1001397 EB 09/09/11 6,~ 
.. Myron L Company 2003077 JM 08/03/11 3 , 9? 

Cond. 100.5 Control Co. CC8596 04/30/11 ;,,r,'y-~ 
447 Oakton 205259 05/31/11 -s-'9'6 ,6 . ORP ,s calibrated us,ng resuHs of pH cal. Check 0 

YSI Dlaaolved Owaen Meter Callbratlon Check: SN 09F100411 

Standard Mfr. Lot# Expiration Date Actual Reading 

0 .0 . Zero Hanna 1427 March of 201-4 o.crr 

HANNA Turbldlmeter Calibration Check: SN 08292360 
Standard Mfr. Lot# Expiration Date Actual Reading 

Turbiditv(NTU) <0.10 Hanna 0279 09/30/12 o,oS 
Turbiditv(NTU) 15 Hanna 0286 10/31/12 /-5 
Turbidltv(NTU) 100 Hanna 0277 09/30/12 /6J8 
Turbidlty(NTU) 750 Hanna 0285 10/31/12 7.SO 

DI Water from Aoet Lab 151/153 

Pronattv of IMfr. IModel !megohm-cm 

Applied Procese EnginHring Laboratory !Barnstead IE-pure I ;;,, <;; 

l •11·1·•• • . .. - ... 

--~ 
[ _______ ---

fl \ li •' I ' '\: '· .... I I, ,\ I I I I !~ \. l u I } ;• .. ,, ,, 

' O \l·llll- \ 11 \I 
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11 111 Po Rt?: WA-JtR Sr+v. Pl!JJ& 

/\,., ,k ·,, . !-1 lJf -)J -101 I 39 
,., ,.,_.._ , , .. Jj/~7'f/ f)/ htTlS 

72/l)eY rlo0~ 
T; m~ K (!,,F:s 
6/00 75 
o:um ·7lf-
!»~ 73 
P/,t(J -,~ 
o'SlltJ g?. 
tJbOJ 8» 

~A-A Ql 6+A--I M,; S+tlrf 7ime; IOI~. r:;.,rd0'»-?e : //J2L> 
~a-1--P t}µ . , 7 
{!_ond ut!,,-f JJJ/ Jor;. .3 

~ t/(I k/10 8-ftf.frP/?: T/IJOJ!G BC, 
~!l/t<.ft71? I -mi; ~llit..rn11 J- ttJ11d){<Z..flvt'~ 

TrtnrbJe! 
-/tfkm t#-/ :I;· ~;i~i1/11t)W 1t..~3CJB~t?~<J 

_t; 13'8 - I,- . -~ - /1 c,. 1.; -r-ow7 ;;i~/ 
~() /4'6 
~1J 11 IP I o;;i,D IBII dt!.p-1--h .:t /. 11- H 

C/0 /4& 

Af-/-e rn + ff-;;i 
0 IJ/1; 

£) t~/f. 
(.p6 ,u 
1/J 11 r 

/JO /t;1, 

fhf}l?t' (!,t// io B. T!//t'r {!PIJ~irMrS" if IS 
()LL,e.r?-lat /~ Iv btJlf/e . /08 . 

S!bbsirefe : ½!med bouk/e.M liJc!.l-o- De17fh: ICJ-/!f 

! ' . i • I I • ' • ·'· : ·, I I ,• ·~ ; , :! 'I I j \ :, f, 

1
_ ,., = ,.____,& _, t i / I v/1 (7 ~ldtfk/~ 
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.. •--~----·--~ -~-~~------· 
40 HJ.J~ - lJ - 70I / 

, 1: I '\ ,, L/I~ 7tf/ ~IC,, ~-"l-s- __ _ 

a) Myron 

b) Trident 

c) YSI 

d) Hanna Meter 

• J ~ ' r •\ t , 
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11111 PoR.£- u).,HGR. 'S1uuPl-JJJ6-
-- - ------------ ... -·- -- . --- -·-· - ·-·-· ------

1 11,111 l' :1t:,r '\ u L-/D 

·----=-.,_ .... , .;..,,,.-..--•----
f/lJ F -JJ-7tJI I 

I./ I 'J.. 71);;)/tp5"7S 

41 

1237 le# m11t,j io/-th HIJ.'J Plunuff te!/111., him _ 
l()t UJ~rt p n :t J? cJ .rd 1'Y1p /e_ l-!v r rS'ff 171 f' le y,e I / n 8kM hhe ,;d 

pur plloe..~) . 
13 I~ J Ho{jan &I Iv. !-1-c 
YJ1eef wo a-I- --fhe Jle,Jt/11,( 

a) Myron 

b) Trident 

c) YSI 

d) Hanna Meter 

I' . -~ • I ' I :,,· 

11 lL0.1 J 

0! / I ha Pe -f./Je 
lo,t)~ t /d.u.neh . 

·.' j ' 'I ·, ·~i j I ,\ : '\, j ,, :~ '-, i \ , l . , ) t, \ 

0-43 
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42 !( .... ,, ,, . , +1-vF-v - 7b1 1 

~-1~~-~ _f_[!?f: /vA-TcR ~It~ f'~<?_~ ----- ____ --~·' .. :~~-1//:27_p__'_~-~: ~---- ... 
I 1 11111 l' .tt!\' "\o. L/ / 

IL/!?/J P-e.r ta I I -Ip i8rt:.-H T// /er ~ap t1dd/f;'d7«/ 
Ui m pie w // I bt! ~PI led-ea -

/1c).O 1- d--1- J??~tj 0.1fh J. Hf¥¼o nrl/(y_ l~tf <!hdfl(j~· 
1530 F)vd£_ ~fec/,-d~eusse,,<f op+Jons LDlf/1 Js~tl 
brovt ~~;,the beeflt. 3X. and, lt?of (!ondu<!flt/0] 11.undd?J,-. 

lohfinl<-td ilJ fkVYZp~ ~~j~ c117da<1_flf1'-!) 
val llef; b1cf-l<)l4) l(~le. ~ &'\ 7}) I~/ /o Ol) 

&~ . '11-? f.J.{ > -+he th f ~ J'h!J rn p le lfJ a. r. -n 0--1 f/;Jf l°lf/{f' ~Y -te.,, Lp n_-e_ 6z} l Wf'th ~il 
I It 3 t;' t! tJ_) I -fv J. H O(jtZh rl1: oa 177 p )e re I /Mfft1!6 h )?( eAi­

l lt'-1~ £_J. hple e1uJph1en.-l d-€.(!(Y>1neo pev '1; A.I· 

/73s (; J JI rna.o/.e -1-o J , /-la::yJ. f7 w : .s-a mp/e.., 
~IIYlSJAiuh!Ylen+ 

/,0 CO j 11. h7 p /f I re J 1731., lo h ed -lo t /.-IF Jz~ re )os 
, ~n + M.t1mp0: n f~t(i~ J, +J o0 ~ c 

9.111/lfi./u 1511/1r./:uio ts t'/1'7/10 
/./;J8(J fl (7/)j J r+-lt {)l,,, Jf,er+ Time: 4= !O En:17iht · · 

SJ-d-{J,-(?- &Jl&.~ ? , Ul ) 1 :/ 0 1'7; IS' 

(!y nju(!,,--/1 Jlfr'J- :- 31x1,, & 
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Appendix E 

Coastal Monitoring Associates Pore Water Field Log 
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m 
I ...... 

:\ ,, 
:1 
J 

~ 

I 

I 
1 

~ Hanford, Washington 

OPW,8LE UNIJ';(z, 4'.C 
JBIQEHT GPS 

YEHEJ-GPS 

LltN _______ _ 

LongW _______ _ 

Accuracy (ft) _____ _ 

Por,was,r Purpe Pumping Data 
ml Cond 

- -COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET 
mg start 12 i"o suRveyom/0--2;5>-Z.OI o 
(on station End ______ _ 

BOAT z 
Po.-atllr Sampling Method _____ _ 

~t/Handhekf, Release Point) 

Station ID :ifO':> $ C 'f' 7 

PROJECT PHASEC:6( .6(r zP<'D 

WATER DEPJtt 's. z_ 

L.IXIC 

REFERENCE PROBE 

Purge tht volume of tubing prior to t •mplt c:OIIIICtlon (c:ln:lt one) YES NO 

FIie lnform•tlon CMA Computar I 7 

I 
6'Ct'O Start Tlm1 

·7 Av.raging Tlm1 

l.''.' Pumpetarttlm1 ~ -/ 'C,,7 
1 

Pump 1ndtlm1 ~ ! ""'•• DO & Ultn-~mo• Nu_,.,_ ______ __. 

'\ Samp~value• l'::6ol~6/ I~ ~ -s 1

2::tf? 

End Timi 

S1mplet1m, 

·1 ,,.,,.. 

·: SurfaceWmr !?.,ro IZ fi'Bl28612',,zil /~ f( 

~ l.---C-om_me_nts/_ObNMt ___ tl_on_•==G;>;:::::Cat:::;:::c::be:;c:.:r~===:p:c;,:,:oA::===========~<=-:===--R.-ec-o_rd_•_r -,-:?;""":~:""'.::::•-----------, 
1 Sample Collector 1 ··- . 

]-

:::0 
m 
< 
0 



II 

m 
I 

I\.) 

-
SITE: Hanford, Washington 

OPERABLE UNIT / 00 fj:::_ 
TRJDENTGPS 

_j:a_ //Cf, 6f}pz{I IV 

~ '-It, Wc/5-3 

YESSELGPS 

LatN, _______ _ 

LongW, _______ _ 

Accuracy (ft), ______ _ 

- -COASTAL MONITORING ASSOCIATES.POREWATER FIELD LOG SHEET 
Im Start ):5D5 SURVEYDATE /)-1/--)0 
(on station End / c,,...,j 

Jc.,-, PROJECT PHASE 

BOAT :2 
Po,_.ter Sampling Method r.T /I-~ ? 
(Frame, Trident/Handheld, Release Point) 

Station ID 13 e,..,Oj 1 

Su,vey Data Table 
TRIDENT PROBE 

/c/,::lOO 

:2/0 

WATER DEPTH 

Lly1r 

-~./ 

Purge the volume of tubing prior to nmple collectlon (clrcle onG NO 

FleldL 

Pump atert um, 

Pump 1ndUm1 

Plcturo ID 

CMA Compular. 6 
Start Tim• 

Averaging Time 

End Time 

Sample time!'-...;}_Lf.......,5"..,:3~----' 
Sample Number ! 8..23/ff/6 

DO & Ultrameter tdl'J:,;•~/✓ry f 
£:'C~k l'·ffl~,:J'/l~/ l~rl I,~~ 3 ~, O trfw (~ 

_____________ su_rfl_ .. _wa1e_r __ 1~_'0,_0_1 _I ·7_15' __ 1 ~_z_z_W_t, z_~_1 _1_1/_s_,_s_---:::-0~. J._'Ll--=~:M-,,,,,-------,~ 
Commenta/Observatlons. __________________________ Recorder _ _s..._..:.t:.:.!...'....:.it..__;__ ~ 
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a e 2 
Hanford Site 

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

/'J,lD 0 :J/V 1½.:J 

/350 JDO ':}0'3 /i/,7:Jb 

1120 t:60 Jqo !t/,Jcb ·-' 

,w7 lfJ&O !) ;q l'-/,3lf5 

• 
~, 
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• - • 
COASTAL MONITORING ASSOCIATES PQREWATER FIELD LOG SHEET 

mg start I ..3 3..3 ,..su..,RV,_.,ev..,_""'oA,_,.,n;.__./L'/_-_5~-..... /'--. c:>_ SITE: Hanford, Washington 

OPERABLE UNIT /t}O l!;,C.., 

W~N:GL&,~~ 753 

LongW 11,r, ~551p 

n:ssecGfi /K/?~ YJ~ 
LatN '/I>, ~J7S"7.(ll:i 

LongW //9, {,S£~¥S/48 
Accuracy (ft) / • {;, 'f' / 

Porewater Purge Pumping Data 
ml Cond TtmD 

C/ l'T/ .r1/,0 
~o /S3 /:3,~5" 
hO .::>S,6 /¥, 3.:!>3 

C/t? 2~:r /Y. 'N 5 
J~c;> 30~ /Y,~7~ 

(on station End / / .F>.2. 
_ C C./ _ PROJECT PHASE 

BOAT 2 
Pol'9Wlter Sampling MethOd, _____ _ 
(Frame, Trident/Handheld, Release Point) 

sf.t1on ID ~,:Jl/:-/J 

WATEBPEPTH 

BOTTOM ~E .£;. 1L 
Surt,c, ~ '/T" 

LaYIC 

/~7 

Purge the volume of tubing prior to Hmple collectlon (circle one~ NO 

Pump atart tlm1 

Pumpendtlm• 

PlcturalD 

Surface Wawr lt&,n tfll:291 1 

CM.A Computar # ~ 
StartTlmt 

A .. raglng Timi 

End Timi 

Sample Ume ! 2£9 Z 

Sample Number I s;rt 6'S.3 

113/.f,9 

:::0 
rn 
:< 
0 
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a e 2 
Hanford Site 

Porewater Sampling Data 
Time Volume Cond Temp 

Porewater Sampling Data 
Time Volume Cond Temp 

0 0 1P~ J'/.txf1 
30 Jl)O jJJ !ff, Pt?/ 

'70 '15t? '3rJ l'/,'fflo 

«1 6#0 11'3 Jt/,tl½' 
lcJ1. ~ d1t) wl~ 

I 
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I 
1 
' 

1 

I 
' 

i 
m \ 
en \ 

j 
l 
\ 

---~--- --
---~----- ----------

- - • 
SITE: Hanford, Washington 

COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET 
1 
;_ 

7
_ / ;---., 

~ Start /Se:!>5 ,.,su.,.R,.,._V.._EYwD.,,AwTE"---'-/,-"r_..,::_ __ e-, __ 

OPERABLE UNIT/~ :f2C­
IlVPENI GPS 

I.at N qt,,J,J~f'7 

LongW /}f l,l/~9§ 

YESSELGPS -,7,~JJ-e 
t.atN L/t.~;KR~~ 
LongW //q', tq,G'7/tple 

I u/ 
.Accuracy 1ft) • L 

Pon1water Purge Pumping Data 
ml Cond Temp 

0 I o/f1 ✓ 1/,/-¥"7 

"3&> :1/£ l~,:J'1f/ 
~17 -::,-,::z, ,~ ,vr.2. 
~t:7 ,::)9'0 ~¥-~-? 

rZ::1e? "':lit: JS,t:Jc:?..t; 

/4_,,/4,,-, // 25" ZC/C 

(on station End /7J O 

BOAT ~ 
~r Sampling Method u7' ridenl/Handheld, Releaae Point) 

Station ID Tl&iO'/?C.'/J? 

Survey Data Table 
TRIDENT PROBE 

PROJECT PHASE 

WATER PEPJ11 /4 r 

L.aytr 

Purge the volume of tubing prior to umple ~ollectlon (clrcle one~ NO 

Pump start Um• 

Pump end Um• 

Picture ID 

Surface Wetar 

CMAComputarfl ~ 
Start Time 

Ave,.glng Tim• 

End Time 

Sample time ,,~@ 
Sample Number l Oa?t$B:1 

DO & Ultrametar 

~ mi Q8I: W:: Cffc~ 
l/P,t>SIS.D;tl:U'i I I )1/3,b 

(J) 
G) 

~ 
~ 
c.o 
c.,J 
0) 
CJ) 

;;a 
m 
< 
0 
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a e 2 

O erable Unit/~ 
Hanford Site • SltelD /d'P 

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

C> t) :3'/tD IY,"lP.:? 

jt7 )&J(;) 353 IS, /'fl 

~t) St'tJ ?]Stf IG,n1 
72 {i;()tl Jfi/ 15,/3~ 

• 
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m 
co 

., 
:] 

J 

\ 

- - • 
SITE: Hanford, Washington 

//-7-/c=> 
COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET 11_ ~- JO 

~ Start //;?:) ..,su,.,_R.,_y.,._Ey._,p=A=TE,,__/...._"L_1_~·,r_· __ _ 

OPERABLE UN1r/ Ot7 ~ 
IBIPENTGPS 

Lat N :/6, ~t&7PJ;" p 
Long w //tr, 61, 7"9' S ~ 

vmeL GPS -r,,:,_,bJ e 
LltN tjt, .. t:#ot?.:?Cf"'~O 
LongW //'?', '7t,t/ ftPf Pf' 

Accuracy (II) / ,q""' 

Porewater Purge Pumping Data 
ml Cond 

(on station End / '2 :?...3 
7 & PROJECT PHASE 

BOAT 2 /. ~,, __ _ ~ WATER DEPTH Y!Z. 
tar Sampling Method 
Trident/Handhe!d, Release Point) 

on ID /0!71K.IJS;J BOTTOM=~- /},- _ ~ / / ..:::::> 
Surt,c,!2t._~~'-c.. 

Layt[ 

156 

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

Field L 

Pump • tart tlmo 

Pump1ndttm1 

Plctur• ID 

Surface Wetar 

FIio Information CMA Computar • b 
Start Tim• 

Aver• glng Tim• 

End Tim• 

1 t.5:2 l,:?P 
Commentll/Obaervatlona, _________________________ Recorder_~<...:......::i.<..:a<L...!c....c...<.-

Sample Collecto~//v {; JlllrfJ1 'f 

(/) 
G) 

~ 
~ 
co 
w 
0) 
CXl 

:::0 
m 
~ 
0 
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Hanford Site 

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

fJ 0 2tt/ t'!J,tp} 

30 a,ot7 :115 rJ,t{t{f/ 
bO t-/15 :J~S 11,t:n 
o/P ~z;, dBf ~~~ 
~ ~ ,,;~ ... ~ 
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SITE: Hanford, Washington 

COASTAL MONITORING ASSOCIATES P~ij:Y'ATER FIELD LOG SHEET ,;_ ~- J,r-,. 
IIM5 Start /&>~2._ ,.,SU.u:BY~EYuPu::.A,.,.,TE---,:,M-:.::..__.......:::77" _ __::/:...._'c.._..., 

OPERABLE UNIT/~~ 

IBIDENTGPS 

Lat N 41,, b~?/3'8 

YESSELGPS 

LatN t./t • b 1e:rttoG'~S 

LongW JR. 6t/ 3 ffe? '7b / 
Accuracy (fl) :2 • c:> i / 

Porewablr purge Pumping Data 
ml Cond 

V /1/0 
30 :,3g 
60 ~7~ 
'fl!'> :J93 
/:/0 '1~ 
/90 ~fq 

Temp 

(on station End / '\ L/0 
« PROJECT PHASE 

BOAT;i WATER PEP™ ~ 1 J , 
tar Sampllng Method 
Trident/Handheld, Release Point) 

on ID 71P1fc1f;"JJP 
tf? 3" /c:> 

Survey Data Table 
TRIDENT PROBE 

Lot[ 

REFERENCE PROBE 

Purge the volume of tubing prior to Hmple collection (circle on@No 

FIie Information CMA Computitr • ~ 

FleldL 

Pump etart time 

Pump end time 

Plctura ID 

CP"'f"if-c 
Sample VIIIMS 

Surface Wllar 

Averaging Tim• 

I End Time 

Sample time I ,1~11 

Sample Number ! 8:Jqf:fr-}. 

DO & Ultrameter --;~ 1''1 ;/i&f 
'j ' SIBe IJ1P. c~gy~ -

CJ) 
G) 

~ 
~ 
<.O 
(.,.) 
O'l 
(X) 

;o 
m 
~ 
0 
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a e 2 
Hanford Site 

O erable Unit ~ 

Porewater Sampling Data Porewater Sampling Data 
r VI C d T 1me oume on emp Time Volume Cond Temp 

t) t5) '3}? n,w, 
3t> ~:75 3'11 l],77~ 

66 ,So 3'1:l 13,191 
7 (p ~so 313 l~:IJ.G 

~,Md) ~Rhr,J dk 

-
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SITE: Hanford, Washington 

COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET 
1 

; _ /2?- /c., 
II.!& Start / ;J"'JO ,.,su..,R~VEY!ii.JuP""AUJTE.....,:/~•'/_....J;-z_..:.... __ _ 

OPERABLE UNIT/@&::-

TR:~ G1'b I 6J·7J_/ 

LongW //t?, b5"3'35 

YESSELGPS -J;,/~ 
LatN t/b, ?317.f:/1":P2 
LongW//~ ~G3J~I 

II -?/ / 
Accuracy (ft),_-'--'-'-"£'-'~=----

Porewater Purge Pumping Data 
Cond 

(on station End JSLm 
_f!:::::_ PROJECT PHASE 

BOAT ~ WtfilB DEPTH / 2 • 3 / 
~r Sampling Method 
~ rident/Handheld, Release Point) 

Station ID T /t::e:> l!{JJ"/ 
Ll!Ytt 

Survey Data Table 
TRIDENT PROBE 
'_2// 

n, 
3'2 

Purge the volume of tubing prior to Hmple collection (clrcle oneGi) NO 

Fleld 

Pump atart Ume 

Pump end Um• 

Plctura ID 

lj?Jll~1~ 
Sample valun 

SurfllceWai.r 

CMA Computer t & 
Start Tim• 

Averaging Tim• 

End Tim• 

Sample time 

Sample Number ! 8::);q???J-4 

Commenlll/Observatlone, _________________________ Recorder-'-....c:.J.L::.!..!...:....:....:__ 

· 5 - ZC/0 
Sample Collector 2a/~ {; 111PP"17f' 

::0 
m 
~ 
0 
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a e 2 
Hanford Site 

Porewater Sampling Data Porewater Sampling Data 
m't!: , jTime Volume Cond Temp Time Volume Cond Temp 

J']6y D "Cl 31/ JJ,9/i 
30 ~J5 'J/Cf' l't~tf 
b(l 55V 310 /3,i"IJ 

14' GtfO JJt) /J,/11:; 
RM. 1 !J1ru1, ·w 

' 

r:-;..-.-:-, 
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SITE: Hanford, Washington 

OPERABLE UNIT /Z)C:;>'9::--­
TRIDENT GPS 

Lat N tjt., bn,;3 

LongW 11e b-M:ttfJ 

VESSELGPS 

La!N L/b. &,39'/L/.:?6G 

- -
COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET 

~ s111r1 IY-?~ ...,su ... s...,vev...._,,.,oA=If~/2~1/----<-~--✓--'iO_ 
(on station 

End ______ _ 

BOAT~ 

r Sampllng Method 
rident/Handheld, Release Point) 

n ID '"J"" /£a9:; :2.) 
' 

PROJECT PHASE 

WATER DEPTH 

Lute 

LongW JR, 63/7.2.?¥"3'3 
I I ,-,:" / 

Accuracy (II),_..;....._:::>;;.__ __ _ 

Por,water Purge Pumping Data 
ml Cond 

c::> ~/~7 
'Jt7 /..!,~ .~ /?b 
(~ /~/ 
/.::1,c> ~'?el/ 
/~ -::: '.1:7 
/49 ~ J~ 

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

FIie Information CMA compuwr, 6 

Pump etart Um, 

Pump and Um• 

PlcturalD 

Cfllll/l>l,b. 
Sample .. ,.,.. 

SurfllcaWatar 

Averaging Time 

-/ End Time 

Sample time L.! _..:,,Z,:::f.;.,.2b.:;.. ____ _, 

Sample Number I Q ?Jf/88 

'/t:>,{/f DO & Ultrameter 

1Lz ,,,,, ,,&3 ~.er{J"'~ 
!IP,17 1 @14itt 166', -r& @7 

(/) 
G) 

~ 
~ 
co 
w 
cr> 
co 

:::0 
m 
~ 
0 
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SGW-49368, REV. 0 

Coastal Monitorin Asaosciates Porewater Sam lln Sheet a a 2 
Hanford Site 

Date/, - - ~ 

Start Time f;'6 e:, 

Porewater Sampling Data Porewater Sampling Data 
T' VI Cd T ,me oume on emp Time Volume Cond Temp 

() 1!? ~/'16 /Ji:zy; 
4f1t23? /Pt? ~-;-< JJ,PSJ 

60 :;a:; :;s-.:; /1,~ 2 ~ 

qf} ;iso 4,{q !Jl/1/6 
/'JlJ 3:;tJ ~tf IJ,Cf?1 

J.~fJ ~w asg /J,q{f)( 
J!O soo <)U) /~/J7o 

~ 'O ~~ -L 
"'0 I . 

-

• 
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. . - ------- --------

- - -
SITE: Hanford, Wa• hlngton 

COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET /L e:JI"' .7.~ 
~ Start J/ /5 SURVEY DATE _,4- t'-,r~ 

OPERABLE UNIT jt:!:>,e:::> ~ 
!BIPENTGPS 

I.at N '16, b7778' 

LongW /17, 65"-:JS~ 

YEMELGPS 

i..tN t/b,~777~~ 
LongW //lo/, 65;J t#?'?G 
Accuracy (ft) L • &1/ 1 

Po1Jwat,r Purge Pumping Data 
ml Cond TlfflD 

0 l'T~ /:J,769 
'30 l'/''7 I/<, ?'7"9 
~ "~R 1.3, S/~ 
9'0 ~?a. 1,. 7Z2. 

l~O 303 I Y, b/1' 
i~ 3&?~ 14",/,.l...;n 

(on station ,,,d,. . 
EndL_¥C°b uPBwOJa,;E..,Cc..:.T..1..Pu,HAS,...._E ___ __ _ 

BOAT {Z WATER DEPD1 /6, !J 
Po,-ater Sampllng Method._· ____ _ 
~ Trident/Handheld, Release Point) 

~on1Dll~/7S BOTTOM~ , // • // 
Surface ~Q /~.,,/er-

LIYIC 

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

Pump start tlmo 

Pump1nd Umo 

Plctura ID 

Surfaco Wetor 

CMA Computar # 6 
Start Time //5.P 

Averaging Tlm• / 

End Time // 

Sample time ._! _/...::q,._o._,_O......., ___ ____ 

Sample Number ! t1)t:/@.fi 

DO & Ultrameter 

~ Rti W ma S~'SY I ,za1 1 ,:2J 1~M11n-t 1•7 
I to,~11z.7-1 id8'7 1ZZ,7d 7J£f 

Commenta/Obaerv1tlona. ________________________ Recorder, __ -t:,__...£.CJ~.;...L'f--

Sample Collecto2@&: .1'[ tJt!,K(PJ f" 
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a e2 
Hanford Site 

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

D 0 "J~<J IL//.:1:i. 

30 Qf)O JIS l'I, 'J.Jt./-

6?> '1t:1tl 'J//p /t/,'Y/ 
9?> trx;J 31'-/ rlr:61 

.._ _____ ,, .... - ·--~--· 
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SITE: Hanford, Washington 

OPERABLE UNIT/OP Bc.-
JBIPENI GPS ,J 

Lat N~ l ~7'P9 :2. 

Long w /Jq', £,"] &~ 

YESSELGPS 

LatN qt. , tt/o(i7IG 
LongW 111, t. ]>97~7 J 

::1, -,~ -Accurscy(II), ___ ,:;,< __ _ 

- -COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET 
1-..,r,-, ;,l- :IP••-~ mg Start ........ ~='--'_,,~==---•'--"'__ ~sv~s~v~EYuP~Au~...___<..<..._~/-•-_ ___;:/<_ 

(on stalion End // .J.,c:> 
/ ~ PROJECT PHASE 

BOAT~ 

Po_, Sampling lhlhod,---:,--,---­
(Frame, Tridenl/Handheld, Release Point) 

Station ID J ~ 'J!l~7 

WATERPEPTl1 

BOTTOM TYPE 

surt,c• ~H.t? 
LIYtc 

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

FIie Information CMA Computar, P 

Av•rsglng Tim• 

-7p _, End Tim• 

Sample time 1 ,:10s: Pump • tart tlm• 

Pump•nd tlm• 

Plctu,-10 Sample Number I q.::w92s I 
/ DO & Ultrameter 

lP"JPlil!!- @ ' ~ ~ ~~11vnx 
S1mpi.v.lllft l.ei,~e>I •7.2 IJ2 IJ..?,tl4, 7 

Surfac.Watar 

fJ::J'1''5"9~ 
-r~,-6;~ 

I §,h:7 

l.~v7 J1/--n 
Commenta/Obaerv1tlona. _________________________ Recorder_..-_:....c;;:..<.<cu..LJ£~ 

C/ , 
Sample Collecto~~ :5'j /11~1¥ 

(J) 
G) 

~ 
~ 
co 
v) 
0) 
co 
::0 
rn 
< 
0 
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SGW-49368, REV. 0 

Hanford Site 

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

0 el J'1S lt{.§§b 

Jfl i!J.t/J ~I l"/,91( 

61:! 1q~t1 363 Jf,Pt?_j 
r{/7 btf'CJ 3~3 1'1,t/11 
j'),{) 'bill 3~1 11//fi, 
I 50 /f;'f 3b~ lc./,57/ 
I &/JO ·~ 136'1 ,~,t/1~ 

It ~o I, ~~)_e.., 

• 
* D11 V vt1!" ~/f-/, '/0 )- V 

...,.,-

~j /.i- }~~ ~/1 
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SITE: Hanford, Washington 

OPERABLE UNIT /PP Oc:__ 
IBIQENTGPS 

I.at N f~., 6~6 

Long W //9'r g/,26c:;> 

VESSELGps V,~ 
1.atN 'I~, b?,'9-j?~-27 

LongW //9', f,/-/ ..:?~~ 

Accuracy (ft) /' 6::Z 
1 

- -COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET ., / . 
~ Start J:23/5 SURVEY PATE j/- / ..,,..-/0 
(on station End /50 7:. PROJECT PHASE 

BOAT 4 ·------ WAIEB PEPJH ~ ~ 
P ter Sempllng Method 

rident/Ha~held, Release Polnl) 

n ID v /.O,c:;, "/K:.. :Z3 

Survey Data Table 
m!DENT PROBE 

L.IYIC 

Purge the volume of tubing prior to aample collection (cln:le one~ NO 

Pumpmrttlmo 

Pump end time 

Picture ID 

Surfllce Weter 

FIie Information CMA Computar t ~ 
Start Time 

0.15 Averaging Time 

End Time 

Sample time!._ _J_,7.__1_7.._ ___ ___. 

Sample Number ! ,J7:;l'13t1:.t 
DO & Ultrameter 

~ .aH W ~ ~9YSlb'.~ 1=6tf7,6fJ-;1/>/ i=ef~-
1 t-1¢) z. 1.2 )..1tf )n,§s) !2-12,-;;2 

;v/?;:/)fL 
7'>,0 

&.9.5' 
Commenta/Observatlons, _________________________ Recorder, _ __,_/,,_--'tz.LJ1.d;fc=.,.../<-=---'-" 

Sample Collector~ :5) /If lf(l Jf 

(J) 
G) 

~ 
~ 
(!) 
w 
0) 
co 

::::0 
m 
< 
0 
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a e 2 
Hanford Site 

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

0 £) !),/'J a,w 
-?;t/ 2#?? 213/ l.ll~S 

hO ift?tJ ;l// /),'!$ 

o/;7 600 ~Jtj JJ. ,9;15 
Eu1; I );;:J.1, il}t1/ 
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a e 2 
Hanford Site 

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

) 0 C? /70 /.,?,,fJ':?; 

3C> :;,a> lb1 )),f!P/ 

w {o50 156 /)11#7 

J; 1,,lJ 6 ~J,17/'} 
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SITE: Hanford, Washington 

QPERABLE UNJT /,(JO~ 
IBIPENTGPS 

COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET LJ 

.m!s Start J.5P S SURVEY PATE ¢-/ 7 - ,I c::;) 

Lat N i/6 I bi/JGC} 

LongW l}f; bt//fato 

VESSELGPS 

LatN ~,~'//£?/,?1£,.'f' 

LongW;/~ 6~t~'9'~/ 
Accuracy (II) /, 71/ / 

POl"IWlter Purge Pumping Data 
ml Concl 

(on station 
j/End. ______ _ 

PROJECT PHASE 

BOAT~ WATER PEPIH /&, ;:)_ 
Po-r Sampling Method. _____ _ 

~clern/Handhe~e!ease Point) 

~nl~~C,,7L-
Lrac 

Purge the volume of tubing prior to sample collectlon (cln:le on@No 

FIie Information CMAComputar• 6 

Fleld 

PumplllllrtUmt 

Pumptndllmt 

Plctura ID 

Sample values 

Surface w.tar 

I 1 

~ SlartTlmt 

Averaging Tlmt 

End Tim• 

Sample time I._ __ J_'S __ f'& ______ _, 

Sample Number ! U;Jf!M; 

l,tf;o 
Commenta/Observatlona. _________________________ Recorder_.-...i....:.;:...c..:.;"-'-=c....:;<-

;:o 
m 
< 
0 

sample Collector .2d£e, :f;HI/M:PH f 

- ------------
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• SITE: Hanford, WQhlngton 

OPERABLE UfflI J,q?,f£/.-

VESSELGPS 

Lat N t.-$,, t,, jf'C('~ 520 

Long w id, h ff O d, 3 L/7'1/ 
Aceuracy(ft) ,2 ,,Di 

• COASTAL MONITORING ASSOCIATES POREWATER FIELD LOG SHEET ;/ 
IlME Start / ,~::)/~ SUBYEY PATE ,l/-/b - ),C::> 
(on station 

Encl. _____ _ 
PROJECT PHASE 

BQAJQ WATER DEPIH /? 
Po-Sampllng Method, _____ _ 

~rident/Handheld, Rel- Point) 

~on IDT /&?1fc, P4: 
Lntc 

Purge the volume of tubing prior to sample collec:tlon (circle onG) NO 

Pump etart tlmo 

Pump encl tlmo 

Pletu,.10 

CMA Compulllr I ~ 
StartTlmo 

Ave,.glng Tlmo 

Encl Timo 

Sample tlmei ._ .... ?,'l=cSZ .... 1 _____ _. 

Sample Number! (.7-.:53/'.~ 
DO & Ultrameter 

~:r::_;J-- 1RJ,w"f,n1~a 1~,n1Zt 

;:o 
rn 
:< 
0 
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/21¥ 

Porewater Sampling Data 
T" VI Cd T ,me oume on emp 

Cl CJ 11 l r;.qt 
,:!JO 31>& i1q J1,i/J.tf 

LfdJ sso /i/6 1/J, 7'3<>2 

.--:-""1---. -.,-:-:-:-·". :--.-. 

Hanford Site 

Porewater Sampling Data 
Time Volume Cond Temp 
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SITE: Hanford, W11hlngton 
COASTAL MONITORING ASSOCIATES POR~ATER FIELD LOG SHEET //_ // _ / /"J 

IM Start J2-;}.b} ..,SVou:BuV-,EVuDa,A..uTEo-.<../_1'.....:.._· -;,c-=-----'-/C---''--

OPERABLE UNTJ/a!? ,/j::­
JBIDENT GPS 

LatNtlb1b~ 
long W /JC(, 65:3?,;iz 

YEHELGPS 

LatN t/b,, t,pf'tf/,52?> 
LongW /E[,b~al39W 
Accu,.cy (II) ;j' /~ 

Pol'ftlater Purge Pumping 0,ta 
ml Cond Temo 

/ 
/ 

/ 
/ 

I/ 
/ 

/ 
/ 

/ 
/ 

I/ 

/ 
7 

/ 

(on 1tation 
End _____ _ 

PROJECT PHASE 

BOAT~ WATER PEPil1 /9' 

Purge the volume of tubing prior to umpfe collectlon (clrcle o~ NO 

Pump start Um• 

Pumpendtlm• 

Plctu,.10 

CIIIIA Computar I 6 
Start Time 

Ave,.glng Time 

End Time 

Sample time ~I ~/.c;2i..d=-'-/ ___ _. 
Sample Number l fi.:213ftt1 l 

DO & Ultrameter 

~pHQBCml~ 
/µ'/~ 

1/.::E? 

::0 
m 
< 
0 
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Porewater Sampling Data Porewater Sampling Data 
T" VI Cd T 1me o ume on emp T' VI C d T 1me oume on emp 

D 0 111 /J/,~f 
1JrJ 156 J52 /2,t-/61 
bJ M'O~f J5~ 11//Jtf 
ir/J £50 26'/ /2,~ 

~ }1 v1 /. IIMIII}& , .. v 

V 

,----,- ., ·• ' . '. -· .-. ''., ... :, '. ·•' 
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SITE: Hanford, Wahington 

COASTAL MONITORING ASSOCIATES !Qlj':""TER FIELD LOG SHEET ,/ ~ ~ 1 
lllm Start /~ SURVEY DATE }(- 1:e_ /~ 

QPERABLE YNJI/~ ~ 

JRIQENJ GPS ~ 
l.atN 3/': ,-b,~ 

LongW ~b-5t!J?::Z? 

YEHEL GPS W/~ ~ 
l.atN ¢ / b)'~tf:2(/f,<d? 
Longw#J"/ ~:z;3~W 

Accuracy (ft) 2 I oy 
Porww!!!r Pura, Pumping Data 
ml Cond TemD 

/ 
/ 

/ 
/ 

/ 
V 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

.I-

-

(on station 

End~------

BOAT2 
P~lamptlnglMthod _____ _ 

(Frame, Trident/Handheld, Releue Point) 

S~tlon ID TJ&p ffC.,.3<:.. 
1JK/Yf4'/e a. 

Survey D,m T1bl• 

PROJECT PHASE 

WAJERQEPJH I~ 

Purge the volume of tubing prior to nmple collectlon (circle o~ NO 

CMACom.,.,,.,1 ~ 
Start Time 

Averaging Time 

End Time 

Pump •tartUm• ~ 
Pump end time 

Plctu191D 

Sample tlmal ._ ...,1_§1,_~ __ ... if..._ ___ ...,. 

Sample Number._ ______ _ 

DO & Ultramear 

SurfaceWNr /,t./P 
Comrnenta/Oblefvltlons _________________________ Recorder_-'-~c....>,,....u.J.L.c.c.....:;,,+ 

Sample Collector 

(f) 
G) 
:;§: 

I 
.j:>. 
CD 
(..v 
0) 
CX) 

::0 
m 
< 
0 
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