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C1 Introduction 

Appendix C provides the details of the remedial investigation (RI) field effort sampling. Details include 

locations, depths of drilling or excavation work, sample numbers and location, and other information, as 

outlined below: 

 Table C-1 contains the aquifer tube analytical sample numbers and water quality parameters that were 

collected in the field, including conductivity, pH, and turbidity. Comments made by the sampling 

team are also provided.  

 Table C-2 provides a summary of the number and type (soil chemistry or physical properties) of soil 

samples collected at each of the RI wells, in addition to what was planned in the sampling and 

analysis plan (SAP). Deviations from the SAP are noted; however, deviations in sample numbers are 

expected with variations in field conditions and sample recovery.  

 Table C-3 provides the number of groundwater samples collected, the depth the samples were 

collected from, and deviations from the SAP.  

 Table C-4 identifies the wells and boreholes associated with specific data gaps.  

 Table C-5 contains well/ borehole geologic and construction details. The information includes the 

well or borehole location, the elevation of each drilling location, the depth that each geologic unit was 

interpreted to be present, the water level measured during drilling, the screened interval for the well, 

and total well depth.  

 Table C-6 provides a breakdown of samples collected. This table includes information such as the 

number of samples collected for geochemical analysis, and the number of filtered and unfiltered 

groundwater samples collected. The table also identifies the wells that were completed and screened 

for specific geologic units, as well as the boreholes that were converted into temporary wells. 

 Table C-7 includes the test pit location, depth of excavation, and number of samples collected.  

 Table C-8 provides the waste sites that were characterized per the work plan, and the justification for 

selecting each waste site for additional investigation following closeout.  

 Table C-9 provides the location of the Cr(VI) pilot study samples, including depth. Also included are 

the depths to the water table during the pilot study.  

 Table C-10 provides the depths, number of samples collected, and construction details for the RI 

aquifer tubes.  

 Table C-11 provides details for wells used in the evaluation of groundwater spatial and temporal 

distribution. Well name, location, geologic unit depths, and screen depth information are included. 

The dates of sample collection and summary of quality control sample information are also provided. 

Also included are ECF-100HR3-12-0011, Analysis of Slug Test Data at the 100-HR-3 Operable Unit, 

which provides the data used to determine the hydraulic conductivities for the various geologic units, and 

PNNL-20486, Report for Batch Leach Analyses on Sediments at 100-HR-3 Operable Unit, Boreholes 

C7620, C7621, C7622, C7623, C7626, C7627, C7628, C7629, C7630, and C7866. PNNL-20486 

provides analysis of samples from the saturated zone, only one sample of the 117 samples analyzed had a 

value above the detection limit. The result was only slightly above the detection limit. 
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C2 Batch Leach Testing Data Evaluation 

The batch leach test results were further evaluated to provide a basis for estimating a Kd value to use in 

the vadose zone transport estimates used to prepare the SSLs and PRGs for Cr(VI). This data analysis 

includes evaluation of uncertainty and a focused statistical analysis to recommend an area-wide 

conservative estimate for residual Cr(VI) Kd. The basis for the Kd value for Cr(VI) used in vadose zone 

numerical modeling is documented in ECF-HANFORD-11-0165, Evaluation of Hexavalent Chromium 

Leach Test Data Conducted on Vadose Zone Sediment Samples from the 100 Area. 

The relative vertical distribution of soil batch leach results for chromium and Cr(VI) are presented on 

Figures C-1 through C-31. In calculating Kd, it was assumed that each soil sample was 100 g, and the 

volumes of water used in the ratios were 100, 250, and 500 mL. Exact quantities of soil and water were 

not available from the laboratory, but the Kd value is not very sensitive to slight variances from these 

assumed values. Given these uncertainties, along with laboratory analytical uncertainty, the reported Kd 

values are considered accurate within approximately 30 percent. 

Because of the nature of the procedure, these Kd values are to be viewed as desorption partition 

coefficients, as opposed to adsorption coefficients. It is common to observe differences in Kd between 

adsorption and desorption reactions, termed hysteresis (“Nonreversible Adsorption of Divalent Metal Ions 

[Mn
II
, Co

II
, Ni

II
, Cu

II
, and Pb

II
] onto Goethite: Effects of Acidification, Fe

II
 Addition, and Picolinic Acid 

Addition” [Coughlin and Stone, 1995]), with the desorption Kd usually greater than the adsorption value. 

There does not appear to be a consistent relationship between the soil:water ratio and the calculated Kd. 

This is likely due to the inherent uncertainty in analytical methods. Trace metal analysis with ICP 

typically carries a ±20 percent uncertainty, and this can be magnified when total soil concentrations are 

calculated. If a total porosity of 35 percent is assumed, along with a soil particle density of 2.65 kg/L, 

a saturated soil will have a soil:water mass ratio of about 5:1, whereas in these batch leach tests, the ratios 

were 1:1, 1:2.5, and 1:5. The low ratios used in the batch tests are designed to estimate the maximum 

mass of metals that may be leached over multiple flushes of the vadose and saturated soil. Because the 

Kd values do not consistently decrease with decreasing soil:water ratios, the results suggest that partition 

coefficients represent an approximate maximum leaching, or equilibrium, condition. 

Among the consistently detected metals in vadose zone soil, barium was the only one that was detected in 

the majority of leaching solutions. The calculated Kd values ranged between 179 to 20,000 L/kg. 

The arsenic Kd ranged from >9 to 268 L/kg. Cadmium was not detected in any of the leachate solutions, 

so no reliable partition coefficient could be calculated. The data suggest that Kd is greater than 0 L/kg, 

based on the largest value calculated using analytical reporting limits for the water analysis. Cadmium 

was not reported in groundwater. Lead was not detected in any batch leach extract; these data and the 

reporting limit calculations suggest a Kd greater than 10 L/kg for lead. 

Cr(VI) was only detected in a relatively few vadose soil samples (65 of 251 samples), whereas 

acid-extractable total chromium was detected in all 251 samples. This indicates that the majority of 

chromium in the soil is in trivalent form. This form of chromium is known to be far less soluble and 

a much stronger adsorbing ion than Cr(VI). The calculated Kd values for total chromium reflect the 

properties of Cr(III), suggesting a Kd in the hundreds to thousands. By contrast, 97 soil samples could be 

quantified for Cr(VI), but only 19 batch leach extract samples contained detectable Cr(VI), because of 

most soil samples being below the detection limit. 

The range of calculated Kd for Cr(VI) based on batch leaching results for samples collected at 100-D/H 

was from 0.03 to 55 L/kg. Because Cr(VI) is a weak adsorber and stays soluble in solution, the resulting 

low concentrations in soil make quantification of Kd highly uncertain, but the low measured values in 
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these samples and in other literature sources suggest a Kd of less than 1. It is important to note that the 

Cr(VI) sample alkaline extraction method used to prepare the solid soil samples for analysis for Cr(VI) is 

intended to extract low-water-solubility Cr(VI) compounds for measurement. Although mineralogical 

analysis to identify specific mineral species in soil samples was not performed, some of these compounds 

(for example, potassium dichromate and lead chromate) likely can be found in soil from 100-D/H as 

a result of simple ionic reactions between the sodium dichromate in reactor cooling water and other 

naturally occurring metal ions. The batch leach solution used in this test is intended to approximate acid 

precipitation and may not be as aggressive at dissolving low solubility Cr(VI) compounds. 

Leachate results from the 116-H-4 Pluto Crib (Figure C-23) and 100-D-56 Sodium Dichromate Pipeline 

(Figure C-26) appear to be outliers that require further explanation. 

 The 116-H-4 results were not included in the analysis in ECF-HANFORD-11-0165 because three of 

the four soil samples had no detectable level of Cr(VI). The fourth sample had an estimated value of 

0.3 mg/kg Cr(VI). The method required all four soil samples to have at least an estimated level of 

Cr(VI) in order to calculate a Kd value. However, using the one estimated value to calculate Kd values 

would result in an estimated Kd for this location of 0.5, 2.5, 7.5, and 14 mL/g. Again, the majority of 

these values are above the 0.6 mL/g value recommended in ECF-HANFORD-11-0165. The estimated 

Kd values from these samples were either used in selecting a recommended Kd value for Cr(VI) or 

produce similar results to those used in the analysis. 

 The 100-D-6 results from well C7866 were included in the analysis in ECF-HANFORD-11-0165. 

Note these data were collected at a well that was drilled 70 m east of intended location, immediately 

adjacent to the 108-D Chemical Pump House (where solid sodium dichromate was received and 

mixed for deliver to the 185-D, 190-D, and 105-D buildings). A replacement well, C8375, was drilled 

in the location where C7866 should have been placed. The Kd values resulting from leachate results 

from well C7866 for Cr(VI) ranged from 0.03 to 3.69 mL/g. However, only one value (0.03) is lower 

than the recommended Kd value (0.8 mL/g) in ECF-HANFORD-11-0165. Some actual leachable total 

chromium and Cr(VI) was found in intervals I-011 and I-014. Interval I-011 was collected between 

16 to 16.8 m (52.5 and 55 ft) bgs and I-014 at 18.5 to 19.1 m (60.7 to 62.7 ft) bgs. Based on the 

geologist’s logbook, the Hanford-Ringold contact was encountered at 14.6 m (48 ft) bgs. It was noted 

that between 14.6 and 15.2 m(48 and 50 ft), the vadose zone soils consisted of very fine to slightly 

silty sand, a difference from the surrounding soils. It appears that there may be a lens of material right 

there that may impact the leachability of total chromium and Cr(VI) differently than those around it. 

Thus, while data for the 116-H-4 and 100-D-56 sites may appear be outliers, these data were addressed in 

the analysis that resulted in the recommended Kd value for Cr(VI). 
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Table C-1. Aquifer Tube Water Quality Field Data 

Tube Data Sample Water Quality Parameters Post-Sampling Water Quality Parameters 

Conductivity 

Percent 

Change Comments 

Aquifer 

Tube ID Sample Date HEIS Sample No. 

Number of 

Sample 

Containers 

Start 

Time 

Conductivity 

µS/cm 

Temperature 
o
C pH 

ORP 

(mV) 

DO 

(mg/L) 

Turbidity 

(NTU) Time 

Conductivity 

µS/cm Temp 
o
C pH 

C7645 7/23/2010 B25X89, B25X95, B25XC3, 

B25XC7, B25XD0, 

B25XD8 

6 11:14 167 17.0 7.86 141 4.66 >1000 11:58 162 17.8 7.86 -3% Filtered chromium sample bottle 

broken during transport to 

vehicle. Clean sample bottle 

brought to location from vehicle. 

Tube C7646 purged until 

conductivity was stable 

(176 µS/cm) and sample was 

collected using new filter at 

12:49. Conductivity after sample 

(500 mL) collection was 

174 µS/cm. 

 8/29/2010 B26N43, B26N44, B26N46, 

B26PV4, B26PV5, B26PX7 

6 8:53 189 15.6 7.24 201 6.69 4.57 9:37 169 16.4 7.29 -11%   

 12/14/2010 B27V07, B27V08, B27V10, 

B28FV5, B28HH1, 

B28HH2 

6 10:53 171 9.8 8.77 192 8.41 4.01 11:21 170 10.2 7.69 -1%   

C7646 7/23/2010 B25X90, B25X96, B25XC4, 

B25XC6, B25XD1, 

B25XD9 

6 12:04 227 14.9 7.83 177 7.24 7.69 12:46 231 16.8 8.00 2%   

 8/29/2010 B26N47, B26N48, B26N50, 

B26PV6, B26PV7, B26R24 

6 9:41 231 14.9 7.50 135 7.57 3.14 10:18 227 15.7 7.83 -2%   

 12/14/2010 B27V11, B27V12, B27V13, 

B28FV6, B28HH5, 

B28HH6 

6 11:25 224 10.5 7.83 254 7.94 0.9 11:54 219 11.8 7.87 -2%   

C7647 7/23/2010 B25X91, B25X97, B25XB6, 

B25XC5, B25XD2, B25XF0 

6 10:10 221 15.7 8.14 114 5.99 2.65 11:00 212 21.7 8.26 -4%   

 8/29/2010 B26N51, B26N52, B26N54, 

B26PV8, B26PV9, B26R25 

6 10:27 240 14.6 7.74 150 7.32 0.87 11:04 240 15.0 8.08 0%   

 12/14/2010 B27V18, B27V19, B27V21, 

B28FV8, B28HH7, 

B28HH8 

6 11:58 234 11 8.06 232 7.62 0.92 12:24 230 11.4 8.11 -2%   

C7648 7/23/2010 B25X92, B25X98, B25XB7, 

B25XB8, B25XD3, B25XF1 

6 8:22 220 17.9 8.20 121 8.27 67 10:07 231 21.3 8.15 5% Lowest flow rate of the 

four tubes. 

 8/29/2010 B26N55, B26N56, B26N58, 

B26R26 

4 11:09 243 16.5 8.17 126 5.09 24.3 12:31 245 16.5 8.21 1%   

 12/14/2010 B27V22, B27V23, B27V25, 

B28FV9 

4 12:28 240 10.6 8.19 220 6.03 144 13:27 244 11.8 8.20 2% Slower flow rate than other tubes. 



DOE/RL-2010-95, REV. 0 

C-6 

Table C-1. Aquifer Tube Water Quality Field Data 

Tube Data Sample Water Quality Parameters Post-Sampling Water Quality Parameters 

Conductivity 

Percent 

Change Comments 

Aquifer 

Tube ID Sample Date HEIS Sample No. 

Number of 

Sample 

Containers 

Start 

Time 

Conductivity 

µS/cm 

Temperature 
o
C pH 

ORP 

(mV) 

DO 

(mg/L) 

Turbidity 

(NTU) Time 

Conductivity 

µS/cm Temp 
o
C pH 

C7649 8/10/2010 B25X93, B25X99, B25XB9, 

B25XC0, B25XD4, B25XF2 

6 8:34 185 20.9 7.17 93 3.94 2.17 9:16 177 21.3 7.26 -4%   

 9/15/2010 B26N59, B26N60, 

B26PW0, B26PW1, 

B26R93, B26N62 

6 11:29 173 25.7 7.29 109 6.98 2.53 11:57 175 20.9 7.36 1%   

 12/16/2010 B27V26 B27V27, B27V29, 

B28FW0, B28HH9, B28HJ0 

6 9:50 136 4.1 7.69 209 10.58 3.8 10:36 137 7.3 7.2 1%   

C7650 8/10/2010 B25XC2, B25X94, 

B25XB0, B25XC1, 

B25XD5, B25XF3 

6 8/10/2010 196 19.1 7.44 71 4.92 2.66 9:57 190 21.0 7.49 -3%   

 9/15/2010 B26N63, B26N64, 

B26N66,B26PW2, 

B26PW3,B26R27 

6 9/15/2010 186 21.1 7.48 150 6.5 3.49 12:31 181 20.7 7.50 -3%   

 12/16/2010 B27V30, B27V31, B27V33, 

B28FW1, B28KH1, 

B28KH2 

6 12/16/2010 177 5.8 8.15 229 8.62 39.9 11:28 169 9.6 7.66 -5%   

DO = dissolved oxygen 

ID = identification 

ORP = oxygen-reduction potential 

HEIS = Hanford Environmental Information System 

NTU = nephelometric turbidity unit 
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Table C-2. Summary of Soil Samples Collected for 100-D/H RI Wells  

Well Name Borehole ID SAP ID 

Soil Chemistry Physical Properties Deviations from 100-D/H SAP (DOE/RL-2009-40) 

Number Planneda Number Collected Number Planneda Number Collected Soil Chemistry Physical Properties 

199-D3-5 C7620 2 7 10 4 4  Groundwater was encountered deeper than estimated. 

Two additional soil chemistry samples were collected.  

 Four samples with insufficient recovery for all analyses. 

VOCs and batch leach not collected for four samples. 

GEA not collected for one sample. 

 One sample with insufficient recovery for all 

determinations. Moisture content only for the sample. 

199-D5-133 C7621 3 7 9 4 4  One sample not collected due to lack of recovery.  

 Groundwater encountered shallower than estimated. 

One less soil chemistry sample was collected. 

 Three samples with insufficient recovery for all analyses. 

VOCs and batch leach not collected for these 

three samples. 

 One sample not collected due to lack of recovery.  

 Two samples with insufficient recovery for all 

determinations. Moisture content only for these samples. 

199-D5-132 C7622 4 20 19 4 5  One soil chemistry sample not collected due to lack 

of recovery. 

 Groundwater encountered deeper than estimated. 

One additional sample was collected.  

 Two samples with insufficient recovery for all 

determinations. Moisture content only for these samples. 

199-D6-3 C7623 5 7 12 4 3  Groundwater encountered deeper than estimated; 

therefore, two additional samples were collected. 

 Five samples with insufficient recovery to fill all 

containers. VOCs not collected for five samples. GEA not 

collected for two samples. Batch leach not collected for 

five samples. Total uranium, strontium-90, and 

technetium-99 not collected for one sample. 

 Two samples not collected due to lack of recovery.  

 Two samples with insufficient recovery for all determinations. 

Moisture content only for these samples. 

199-D5-134 C7624 R4 10 15 4 6   Groundwater encountered deeper than estimated. 

One additional sample was collected. 

 None. 

199-D5-141 C7625 R5 20 19 4 5  Groundwater encountered deeper than estimated. 

One contingency sample was collected. Two scheduled 

vadose zone samples not collected.  

 Six samples with insufficient recovery to fill all containers. 

VOCs not collected for six samples. Batch leach and 

GEA not collected for one sample.  

 Two samples with insufficient recovery for all 

determinations. Moisture content only for these samples. 

199-H3-6 C7626 6 7 7 2 1  Five samples with insufficient recovery to fill all 

containers. VOCs and batch leach not collected for three 

samples. Technetium-99 not collected for one sample. 

 Sample characterizing the Hanford formation was 

not collected. 

199-H3-7 C7627 7 7 8 2 2  Groundwater encountered deeper than estimated. 

One additional sample was collected. 

 None 

199-H6-3 C7628 10 7 7 2 1  Four samples with insufficient recovery to fill all 

containers. VOCs not collected for three samples. Batch 

leach not collected for four samples. GEA not collected for 

one sample. 

 Sample characterizing the Hanford formation was 

not collected. 

199-H6-4 C7629 11 7 7 2 1  Two samples with insufficient recovery to fill all 

containers. VOCs not collected for one sample. Batch 

leach was not collected for two samples.  

 Sample characterizing the Hanford formation was 

not collected. 
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Table C-2. Summary of Soil Samples Collected for 100-D/H RI Wells  

Well Name Borehole ID SAP ID 

Soil Chemistry Physical Properties Deviations from 100-D/H SAP (DOE/RL-2009-40) 

Number Planneda Number Collected Number Planneda Number Collected Soil Chemistry Physical Properties 

199-H1-7 C7630 12 7 8 2 2  One additional sample collected. The RUM was 

encountered at 9.6 m (31.5 ft) bgs with a damp layer 

overlying it. Water level could not be measured.  

 Two samples with insufficient recovery to fill all 

containers. VOCs not collected for two samples. 

 None. 

199-H2-1 C7631 R3 10 8 2 3  One sample with insufficient recovery to fill all containers. 

Tritium, total uranium, GEA, strontium-90, 

technetium-99, and VOCs not collected for one sample. 

 None. 

199-H3-9 C7639 R1 10 10 2 4  Three samples with insufficient recovery to fill all 

containers. Batch leach samples not collected for two 

samples. Tritium, total uranium, strontium-90, and 

GEA not collected for one sample. 

 Two additional RUM samples were collected. 

 Ringold unit B sample was not collected due to 

heaving sands. 

199-H3-10 C7640 R2 10 11 2 3  None.  None. 

199-D5-140 C7866 9 19 21 4 4  Groundwater encountered deeper than estimate; therefore, 

one additional sample was collected.  

 Nine samples with insufficient recovery to fill all 

containers. VOCs not collected for nine samples. Batch 

leach not collected for two samples. Anions not collected 

for five samples. 

 One samples with insufficient recovery for all 

determinations. Moisture content only for the samples. 

199-D5-143 C8375 9 (redrill) 19 25 5 7  Six samples with insufficient recovery to fill all 

containers. VOCs not collected for six samples. Batch 

leach not collected for three samples. 

 Two additional samples were collected. 

199-D5-144 C8668b R5 (redrill) 24 21 5 5  No requirements were missed since some samples filled 

more than one sample protocol.  

 None. 

a. Actual number of samples may vary depending on geology. Samples were collected at changes in lithology at the geologist’s discretion during drilling. 

b. Drilling depth and sampling conducted under Tri-Party Agreement Change Notice Form: DOE/RL-2009-40 Sampling and Analysis Plan for the 100-DR-1, 100-DR-2, 100-HR-1, 100-HR-2, and 100-HR-3 Operable Units Remedial Investigation Feasibility Study, Rev. 0 (TPA CN-460). 

bgs = below ground surface 

GEA = gamma energy analysis 

RUM = Ringold upper mud 

VOC = volatile organic compound 
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Table C-3. Summary of Groundwater Samples Collected for 100-D/H RI Wells 

Well Name 

Borehole 

ID SAP ID SAP Requirement 

Depth Sampled 

(ft bgs) 

Depth Sampled 

(m bgs) 

No. of 

Intervals Deviations from SAP 

199-D3-5 C7620 2 Collect sample every 1.5 m (5 ft) through unconfined aquifer. 92.3, 97.4, 101.2, 103 28.1, 29.7, 30.8, 

31.4 

4  

199-D5-133 C7621 3 Collect sample every 1.5 m (5 ft) through unconfined aquifer. 88.2, 92.7, 97.8, 103 26.9, 28.3, 29.8, 

31.4 

4  

199-D5-132 C7622 4 Collect sample every 1.5 m (5 ft) through unconfined aquifer. 88.7, 92.3, 96.4, 102, 105 27, 28.1, 29.4, 

31.1, 32 

5  

199-D6-3 C7623 5 Collect sample every 1.5 m (5 ft) through unconfined aquifer. 94, 99, 101.5 28.7, 30.2, 30.9 3  

199-D5-134 C7624 R4 Collect sample every 1.5 m (5 ft) through unconfined aquifer, from water-bearing 

intervals of the RUM, and Ringold unit B if sufficient water present. 

92, 97, 102, 107.3, 135.5, 

158, 268.9 

28, 29.6, 31.1, 

32.7, 41.3, 46.9, 

82 

7  

199-D5-141 C7625 R5 Collect sample every 1.5 m (5 ft) through unconfined aquifer and from water-bearing 

intervals of the RUM, and Ringold unit B if sufficient water is present. 

90.3, 95.5, 100.5, 106.5, 

112, 162.5, 308.8 

27.5, 29.1, 30.6, 

32.5, 34.1, 49.5, 

94.1 

7 Well was mislocated, but was used to fill the data gap since sampling was conducted as per Well R5. 

Under TPA-CN-460, Well R5 redrill was placed in the planned location but completed in the 

unconfined aquifer. 

199-H3-6 C7626 6 Collect sample every 1.5 m (5 ft) through unconfined aquifer. 49.8, 51.8, 53.9 15.2, 15.8, 16.4 3  

199-H3-7 C7627 7 Collect sample every 1.5 m (5 ft) through unconfined aquifer. 49.5, 51.6 15.1, 15.7 2  

199-H6-3 C7628 10 Collect sample every 1.5 m (5 ft) through unconfined aquifer. 48.5, 53.1, 64 14.8, 16.2, 19.5 3  

199-H6-4 C7629 11 Collect sample every 1.5 m (5 ft) through unconfined aquifer. 45.7, 48, 53, 60.5 13.9, 14.6, 16.2, 

18.4 

4  

199-H1-7 C7630 12 Collect sample every 1.5 m (5 ft) through unconfined aquifer. N/A N/A 0 Insufficient water for sample collection. The RUM was encountered at 9.6 m (31.5 ft) bgs with 

a damp layer overlying it. Water level could not be measured. 

199-H2-1 C7631 R3 Collect sample every 1.5 m (5 ft) through unconfined aquifer and from water-bearing 

intervals of the RUM, and Ringold unit B if sufficient water is present. 

30.1, 34.9, 62.9, 158.3, 

179.6 

9.2, 10.6, 19.2, 

48.2, 54.7 

5  

199-H3-9 C7639 R1 Collect sample every 1.5 m (5 ft) through unconfined aquifer and from water-bearing 

intervals of the RUM, and Ringold unit B if sufficient water is present. 

40.4, 45.2, 46.5, 68.4, 134, 

177 

12.3, 13.8, 14.2, 

20.8, 40.8, 53.9 

6  

199-H3-10 C7640 R2 Collect sample every 1.5 m (5 ft) through unconfined aquifer and from water-bearing 

intervals of the RUM, and Ringold unit B if sufficient water is present. 

45.5, 49.9, 52.8, 198, 

223.6 

13.9, 15.2, 16.1, 

60.4, 68.2 

5  

199-D5-140 C7866 9 Collect sample every 1.5 m (5 ft) through unconfined aquifer. 90.2, 94.2, 99, 103.3 27.5, 28.7, 30.2, 

31.5 

4 Well was mislocated. Well 9 redrill was placed in the planned location. Samples from this location 

were not required in the SAP.  

199-D5-143 C8375 9 

(redrill) 

Collect sample every 1.5 m (5 ft) through unconfined aquifer. 91, 95, 102.5, 104 27.7, 29, 31.2, 

31.7 

4  

199-D5-144 C8668* R5 

(redrill) 

Collect sample every 1.2 m (4 ft) through unconfined aquifer. 91.9, 95.5, 99.3, 103.8, 

107.0 

28.0, 29.1, 30.3, 

31.6, 32.6 

5 Per TPA-CN-460, the well was changed from a RUM well to an unconfined aquifer well.  

* Drilling depth and sampling conducted under Tri-Party Agreement Change Notice Form: DOE/RL-2009-40 Sampling and Analysis Plan for the 100-DR-1, 100-DR-2, 100-HR-1, 100-HR-2, and 100-HR-3 Operable Units Remedial Investigation Feasibility Study, Rev. 0 (TPA CN-460). 
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Table C-4. Boreholes and Wells Installed to Address the Associated Data Gap 

Data 

Gap Waste Site/Boreholes  Waste Site/Well (Borehole ID, SAP ID) 

2 116-D-1B Trench (C7855) 

116-D-7 Retention Basin (C7851) 

116-DR-1&2 Trench (C7852) 

116-DR-9 Retention Basin (C7850) 

116-H-1 Trench (C7864) 

116-H-4 Pluto Crib (C7862) 

116-H-6 Solar Evaporation Basin (C7860) 

116-H-7 Retention Basin (C7861) 

118-D-6:3 Reactor Fuel Storage Basin (C7857) 

118-H-6:2, 118-H-6:3, and 118-H-6:6 Reactor 

Fuel Storage Basin (C7863) 

100-D-12 French Drain (Well 199-D5-144; C8668, Well R5 redrill)  

116-D-1A Trench (Well 199-D5-132; C7622, Well 4) 

3 118-D-6:3 Reactor Fuel Storage Basin (C7857) 

118-H-6:3 Reactor Fuel Storage Basin (C7863) 

None 

5 None 199-D3-5 (C7620; Well 2) 

199-D5-133 (C7621; Well 3) 

199-D5-132 (C7622; Well 4) 

199-D6-3 (C7623; Well 5) 

199-D5-143 (C8375; Well 9 redrill) 

199-D5-140 (C7866; Well 9 mislocated) 

199-D5-144 (C8668, Well R5 redrill) 

199-H3-6 (C7626; Well 6) 

199-H3-7 (C7627; Well 7) 

199-H6-3 (C7628; Well 10) 

199-H6-4 (C7629; Well 11)  

199-H1-7 (C7630; Well 12) 

7 None 199-D5-134 (C7624; Well R4) 

199-D5-141 (C7625; Well R5 mislocated) 

199-H3-9 (C7639; Well R1) 

199-H3-10 (C7640, Well R2) 

199-H2-1 (C7631; Well R3) 

SAP = sampling analysis plan 
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Table C-5. RI Well and Borehole Summary  

Well Name 

Borehole 

ID SAP Location ID 

Northing 

(m) 

Easting 

(m) 

Elevation 

at Grade 

m (ft) amsl 

Ringold Unit E 

Upper Contact 

m (ft) bgs 

Depth to RUM 

m (ft) bgs 

Total Borehole  

Depth 

m (ft) bgs 

Depth to Static 

Water Level 

m (ft) bgs 

Screened Interval 

m (ft) bgs 

Total 

Well Depth 

m (ft) bgs 

100-D  

Unconfined Shallow Aquifer Wells 

199-D3-5 C7620 2 150994.54 572787.66 144.053 (472.609) 26.5 (87.0) 
d
 31.7 (104.0) 34.21 (112.20) 27.07 (88.80) 22.50–31.64 (73.80–103.80) 33.17 (108.80) 

199-D5-133 C7621 3 151497.37 573731.55 143.439 (470.595) 16.2 (53.0) 31.7 (104) 34.14 (112.00) 25.3(83.0) 22.86–31.99 (74.99–104.97) 33.52 (109.96) 

199-D5-132 C7622 4 151586.87 573875.35 144.363 (473.626) 15.5 (51.0) 32.3 (106.0) 34.14 (112.00) 26.03 (85.40) 24.64–32.27 (80.84–105.84) 33.78 (110.84) 

199-D6-3 C7623 5 151643.85 574159.09 143.927 (472.196) 18.3 (60.0) 31.0 (101.6) 33.69 (110.50) 25.61 (84.00) 23.20–30.82 (76.10–101.10) 32.35 (106.10) 

199-D5-140
a
 C7866 9 151778.82 573750.68 143.946 (472.258) 14.6 (48.0) 32.9 (108.0) 34.42 (112.90) 25.79 (84.60) 24.78–32.41 (81.29–106.31) 33.93 (111.31) 

199-D5-143
b
 C8375 9–redrill 151784.26 573701.53 143.709 (471.480) 17.4 (57.0) 32.0 (105.0) 35.97 (118.00) 25.15 (82.5) 24.35–31.97 (79.9–104.9) 33.50 (109.9) 

199-D5-144
c
 C8668 R5–redrill 151404.96 573352.05 143.64 (471.3) 24.1 (79.0) 33.1 (108.5) 34.96 (114.70) 25.9 (81.5) 22.4 – 33.1 (73.5 – 108.5) 34.59 (113.50) 

RUM Wells 

199-D5-134 C7624 R4 151862.46 573675.32 143.676 (471.372) 16.2 (53.0) 33.1 (108.5) 82.32 (270.00) 25.30 (83.00) 40.21–43.29 (131.90–142.00) 44.21 (145.00) 

199-D5-141
a
 C7625 R5 151424.51 573243.43 144.213 (473.134) 18.0 (59.0) 34.1 (112.0) 96.53 (316.7) 31.85 (104.5) 49.07–52.12 (161.01–171) 53.04 (174.00) 

Boreholes Converted to Temporary Wells 

199-D8-101 C7852 116-DR-1&2 Trench 152262.43 574069.46 136.38 (447.42) Undefined NE 21.95 (72.0) 19.57 (64.20) 18.21–21.25 (59.73–69.73) 21.95 (72.00) 

199-D5-142 C7857 118-D-6:3 Reactor Fuel Storage Basin 151563.26 573791.87 143.16 (469.68) 13.7 (45.0) NE 27.38 (89.80) 25.06 (82.20) 23.46–26.52 (76.97–87.00) 26.61 (87.30) 

Boreholes 

N/A C7850 116-DR-9 Retention Basin 152315.27 573888.94 136.39 (447.47) Not present NE 22.04 (72.30) 19.57 (64.20) D (1/13/2011) 

N/A C7851 116-D-7 Retention Basin 152307.29 573701.48 135.88 (445.80) Not defined NE 21.03 (69.00) 18.99 (62.30) D (1/5/2011) 

N/A C7855 116-D-1B Trench 151608.16 573841.65 144.13 (472.862) 15.2 (50) NE 27.80 (91.20) 26.34 (86.40) D (12/30/2010) 

100-H  

Unconfined Shallow Aquifer Wells 

199-H3-6 C7626 6 152425.33 578266.47 128.533(421.691) Not present 16.6 (54.5) 18.78 (61.60) 13.84 (45.40) 10.52–16.61 (34.50–54.50) 18.14 (59.50) 

199-H3-7 C7627 7 152279.97 577931.74 129.071 (423.456) Not present 16.0 (52.5) 17.99 (59.00) 14.46 (47.43) 11.37–15.94 (37.30–52.30) 17.47 (57.30) 

199-H6-3 C7628 10 151929.35 578340.40 128.401 (421.258) Not present 18.3 (60.0) 20.55 (67.40) 13.84 (45.40) 11.28–18.90 (37.00–62.00) 20.42 (67.00) 

199-H6-4 C7629 11 151737.10 577771.59 127.456 (418.158) Not defined 16.9 (55.5) 19.39 (63.60) 11.64 (38.20) 9.72–17.35 (31.90–56.90) 18.84 (61.80) 

199-H1-7 C7630 12 153172.10 577629.60 124.804 (409.457) Not present 9.6 (31.5) 11.28 (37.00) 11.03 (36.20) 6.55–9.60 (21.50–31.50) 11.13 (36.50) 
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Table C-5. RI Well and Borehole Summary  

Well Name 

Borehole 

ID SAP Location ID 

Northing 

(m) 

Easting 

(m) 

Elevation 

at Grade 

m (ft) amsl 

Ringold Unit E 

Upper Contact 

m (ft) bgs 

Depth to RUM 

m (ft) bgs 

Total Borehole  

Depth 

m (ft) bgs 

Depth to Static 

Water Level 

m (ft) bgs 

Screened Interval 

m (ft) bgs 

Total 

Well Depth 

m (ft) bgs 

RUM Wells 

199-H2-1 C7631 R3 153239.89 577752.31 123.347 (404.677) Not present 11.3 (37.0) 57.61 (189) 7.16 (23.5) 19.50–22.54 (63.96–73.96) 23.46 (76.96) 

199-H3-9 C7639 R1 152913.60 578039.12 126.364 (414.575) Not present 15.2 (50.0) 66.49 (218.1) 10.67 (35.00) 23.82–26.87 (78.14–88.14) 27.78 (91.14) 

199-H3-10 C7640 R2 152723.52 577545.14 128.249 (420.759) Not present 16.8 (55.0) 70.35 (230.8) 12.65 (41.5) 31.35–34.40 (102.86–112.86) 35.31 (115.86)  

Boreholes Converted to Temporary Wells  

199-H4-84 C7860 116-H-6 Solar Evaporation Basin 152848.73 577902.58 128.66 (422.09) Not present NE 14.63 (48.00) 12.65 (41.50) 11.48–14.52 (37.65–47.65) 14.63 (48.00) 

199-H4-83 C7861 116-H-7 Retention Basin 152634.01 578135.04 126.48 (414.96) Not present NE 12.89 (42.30) 10.67 (35.00) 9.71–12.76 (31.85–41.85) 12.86 (42.2) 

199-H3-11 C7863 118-H-6 Reactor Fuel Storage Basin 152490.41 577786.74 130.21 (427.18) Not present NE 17.01 (55.8) 14.51 (47.60) 12.82–15.88 (42.05–52.10) 15.97 (52.40) 

Boreholes 

N/A C7862 116-H-4 Pluto Crib 152479.39  577708.85  129.61 (425.22} Not present NE 15.97 (52.40) 13.81 (45.30) D (9/1/2010) D (9/1/2010) 

N/A C7864 116-H-1 Trench 152428.01 578090.07 128.74 (422.37) Not present NE 15.48 (50.8) 10.67 (35.00) D (2/9/2011) D (2/9/2011) 

  Intermixed zone/transitional gravels      

Note: Depth to static water was obtained post well development. 

a. Well installed in the wrong location. 

b. Replacement well for the well on the line above. 

c. Replacement well for Well 199-D5-141. Drilled and sampled in accordance with Tri-Party Agreement Change Notice Form: DOE/RL-2009-40 Sampling and Analysis Plan for the 100-DR-1, 100-DR-2, 100-HR-1, 100-HR-2, and 100-HR-3 Operable Units Remedial Investigation 

Feasibility Study, Rev. 0 (TPA-CN-460).  

d. Transition gravels were noted starting at 14 m (46 ft). 

N/A  =  not applicable 

NE  =  not encountered 

D  =  decommissioned (date performed) 

SAP  =  sampling analysis plan 
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Table C-6. Samples Collected for the RI Wells and Boreholes 

Well Name Borehole ID SAP Reference 

Samples Planned in SAP and Associated 

Tri-Party Agreement Change Notices
a
 Samples Collected 

Geochemical Soil 

Samples 

Physical Soil 

Samples 

Groundwater 

Samples–

Unfiltered 

Groundwater 

Samples–

Filtered 

Geochemical 

Soil Samples 

Physical Soil 

Samples 

Groundwater Samples–

Unfiltered 

Groundwater Samples–

Filtered 

100-D  

Unconfined Shallow Aquifer Wells 

199-D3-5 C7620 2 7 4 5 2 11 5 4
b
 1 

199-D5-133 C7621 3 7 4 5 1 9 3
b
 5 2 

199-D5-132 C7622 4 20 4 5 1 20 7 4
b
 1 

199-D6-3 C7623 5 7 4 5 1 13 3
b
 3

b
 1 

199-D5-140
c
 C7866 9 19 4 5 1 24 4 4

b
 1 

199-D5-143
d
 C8375 9–redrill 19 4 5 1 25 7 4

b
 1 

199-D5-144
e
 C8668 R5–redrill 21 4 4 2 20 4 4 3 

RUM Wells 

199-D5-134 C7624 R4 10 4 8 1 18 6 7
b
 1 

199-D5-141
c
 C7625 R5 17 4 11 2 20 4 7

b
 1 

Boreholes Converted to Temporary Wells 

199-D8-101 C7852 116-DR-1&2 Trench 13 2 0 1 13 0
b
 0 1 

199-D5-142 C7857 118-D-6:3 Reactor Fuel Storage Basin 17 2 0 1 17 1
b
 1 1 

Boreholes 

N/A C7850 116-DR-9 Retention Basin 14 2 0 1 15 0
b
 0 1 

N/A C7851 116-D-7 Retention Basin 12 2 0 1 15 1
b
 0 1 

N/A C7855 116-D-1B Trench 17 2 0 1 19 1
b
 0 1 

100-H  

Unconfined Shallow Aquifer Wells 

199-H3-6 C7626 6 7 2 5 1 7 2 2
f
 1 

199-H3-7 C7627 7 7 2 5 1 8 2 2
f
 1 

199-H6-3 C7628 10 7 2 5 1 7 2 3
f
 1 

199-H6-4 C7629 11 7 2 5 1 7 1
b
 4

f
 1 

199-H1-7 C7630 12 7 2 5 1 8 3 0
g
 0 
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Table C-6. Samples Collected for the RI Wells and Boreholes 

Well Name Borehole ID SAP Reference 

Samples Planned in SAP and Associated 

Tri-Party Agreement Change Notices
a
 Samples Collected 

Geochemical Soil 

Samples 

Physical Soil 

Samples 

Groundwater 

Samples–

Unfiltered 

Groundwater 

Samples–

Filtered 

Geochemical 

Soil Samples 

Physical Soil 

Samples 

Groundwater Samples–

Unfiltered 

Groundwater Samples–

Filtered 

RUM Wells 

199-H2-1 C7631 R3 10 2 8 1 10 3 5
b
 1 

199-H3-9 C7639 R1 10 2 8 1 12 5 6
b
 1 

199-H3-10 C7640 R2 10 2 8 1 11 3 5
b,f

 1 

Boreholes Converted to Temporary Wells 

199-H4-84 C7860 116-H-6 Solar Evaporation Basin 11 2 0 1 10
h
 0

b
 1 1 

199-H4-83 C7861 116-H-7 Retention Basin 8 2 0 1 8 0
b
 1 1 

199-H3-11 C7863 118-H-6 Reactor Fuel Storage Basin 9 2 0 1 9 2 1 1 

Boreholes 

N/A C7862 116-H-4 Pluto Crib 12 2 0 1 12 0
b
 0 1 

N/A C7864 116-H-1 Trench 8 2 0 1 9 1
b
 0 1 

Note: This table will be updated once all data have been assembled. 

a. Quality control requirements per Sampling and Analysis Plan for the 100-DR-1, 100-DR-2, 100-HR-1, 100-HR-2, and 100-HR-3 Operable Units Remedial Investigation/ Feasibility Study (DOE/RL-2009-40), and Tri-Party Agreement Change Notice Form: DOE/RL-2009-40 Sampling and Analysis 

Plan for the 10-DR-1, 100-DR-2, 100-HR-1, 100-HR-2, and 100-HR-3 Operable Units Remedial Investigation Feasibility Study, Rev. 0 (TPA-CN-460). 

b. Poor sample recovery. Obtained samples were prioritized in accordance with Section 3.6 of the Sampling and Analysis Plan for the 100-DR-1, 100-DR-2, 100-HR-1, 100-HR-2, and 100-HR-3 Operable Units Remedial Investigation/ Feasibility Study (DOE/RL-2009-40). 

c. Well installed in the wrong location. 

d. Replacement well for the well on the line above.  

e. Replacement well for Well 199-D5-141. Drilled and sampled in accordance with Tri-Party Agreement Change Notice Form: DOE/RL-2009-40 Sampling and Analysis Plan for the 100-DR-1, 100-DR-2, 100-HR-1, 100-HR-2, and 100-HR-3 Operable Units Remedial Investigation 

Feasibility Study, Rev. 0 (TPA-CN-460). 

f. Water table was deeper than expected in the Sampling and Analysis Plan for the 100-DR-1, 100-DR-2, 100-HR-1, 100-HR-2, and 100-HR-3 Operable Units Remedial Investigation/ Feasibility Study (DOE/RL-2009-40). 

g. RUM contact was encountered sooner than expected. 

h. One sample missed due to elevated water table. 

N/A = not applicable 

RUM =  Ringold upper mud 

TCN  = Tri-Party Agreement change notice 
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Table C-7. RI Test Pit Locations, Depths, Samples Collected 

Test Pit Location ID 

Northing 

(m) 

Easting 

(m) 

Elevation at Grade 

m (ft) amsl 

Sample Depths 

According to 

Table 3-1 SAP 

m (ft) bgs 

Actual Sample 

Depths  

m (ft) bgs 

Samples 

Planned 

(SAP) 

QC Samples 

Planned  

(SAP) Sample Date 

Samples 

Collected QC Samples Taken 

100-D 

100-D-4 Trench 152171.03 573969.04 136.03 (446.17) 2.7-3.3 (9–11) 2.7-3.3 (9–11) 1  1/31/2011 1  

100-D-4 Trench 152171.03 573969.04 136.03 (446.17) 3.3-3.9 (11–13) 3.3-3.9 (11–13) 1  1/31/2011 1  

100-D-4 Trench 152171.03 573969.04 136.03 (446.17) 3.9-4.6 (13–15) 3.9-4.6 (13–15) 1  1/31/2011 1  

100-D-4 Trench 152171.03 573969.04 136.03 (446.17) 4.6-5.2 (15–17) 4.6-5.2 (15–17) 1  1/31/2011 1  

100-D-4 Trench 152171.03 573969.04 136.03 (446.17) 5.2-5.8 (17–19) 5.2-5.8 (17–19) 1  1/31/2011 1  

100-D-4 Trench 152171.03 573969.04 136.03 (446.17)   5 FXB, DUP, EB 1/31/2011 5 FXB, DUP, EB 

  

116-D-4 Crib 151757.67 573833.64 144.45 (473.79) 2.7-3.3 (9–11) 2.7-3.3 (9–11) 1  2/1/2011 1  

116-D-4 Crib 151757.67 573833.64 144.45 (473.79) 3.3-3.9 (11–13) 3.3-3.9 (11–13) 1  2/1/2011 1  

116-D-4 Crib 151757.67 573833.64 144.45 (473.79) 3.9-4.6 (13–15) 3.9-4.6 (13–15) 1  2/1/2011 1  

116-D-4 Crib 151757.67 573833.64 144.45 (473.79) 4.6-5.2 (15–17) 4.6-5.2 (15–17) 1  2/1/2011 1  

116-D-4 Crib 151757.67 573833.64 144.45 (473.79) 5.2-5.8 (17–19) 5.2-5.8 (17–19) 1  2/1/2011 1  

116-D-4 Crib 151757.67 573833.64 144.45 (473.79)   5 FXB 2/1/2011 5 FXB 

  

100-D-12 French Drain 151404.96 573352.05 143.88 (471.93) 2.4-3.0 (8–10) 2.4-3.0 (8–10) 1  4/6/2011 1  

100-D-12 French Drain 151404.96 573352.05 143.88 (471.93) 3.0-3.6 (10–12) 3.0-3.6 (10–12) 1  4/6/2011 1  

100-D-12 French Drain 151404.96 573352.05 143.88 (471.93) 3.9-4.6 (13–15) 3.9-4.6 (13–15) 1  4/6/2011 1  

100-D-12 French Drain 151404.96 573352.05 143.88 (471.93) 4.6-5.2 (15–17) 4.6-5.2 (15–17) 1  4/6/2011 1  

100-D-12 French Drain 151404.96 573352.05 143.88 (471.93) 5.2-5.8 (17–19) 5.2-5.8 (17–19) 1  4/6/2011 1  

100-D-12 French Drain 151404.96 573352.05 143.88 (471.93) 5.8-6.4 (19–21) 5.8-6.4 (19–21) 1  4/6/2011 1  

100-D-12 French Drain 151404.96 573352.05 143.88 (471.93) 6.4-7.0 (21–23) 6.4-7.0 (21–23) 1  4/6/2011 1  

100-D-12 French Drain 151404.96 573352.05 143.88 (471.93) 7.0-7.6 (23–25) 7.0-7.6 (23–25) 1  4/6/2011 1  

100-D-12 French Drain 151404.96 573352.05 143.88 (471.93)   8 FXB, DUP 4/6/2011 8 FXB, DUP, FTB 

100-H 

1607-H4 Septic System 153424.54 577557.99 125.21 (410.69) 3.3-3.9 (11–13) 3.3-3.9 (11–13) 1  11/19/2010 1  

1607-H4 Septic System 153424.54 577557.99 125.21 (410.69) 3.9-4.6 (13–15) 3.9-4.6 (13–15) 1  11/19/2010 1  
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Table C-7. RI Test Pit Locations, Depths, Samples Collected 

Test Pit Location ID 

Northing 

(m) 

Easting 

(m) 

Elevation at Grade 

m (ft) amsl 

Sample Depths 

According to 

Table 3-1 SAP 

m (ft) bgs 

Actual Sample 

Depths  

m (ft) bgs 

Samples 

Planned 

(SAP) 

QC Samples 

Planned  

(SAP) Sample Date 

Samples 

Collected QC Samples Taken 

1607-H4 Septic System 153424.54 577557.99 125.21 (410.69) 4.6-5.2 (15–17) 4.6-5.2 (15–17) 1  11/19/2010 1  

1607-H4 Septic System 153424.54 577557.99 125.21 (410.69) 5.2-5.8 (17–19) 5.2-5.8 (17–19) 1  11/19/2010 1  

1607-H4 Septic System 153424.54 577557.99 125.21 (410.69)   4 FXB, DUP 11/19/2010 4 FXB, DUP 

  

116-H-2 Trench 152408.50 577732.79 128.96 (422.98) 2.7-3.3 (9–11) 2.7-3.3 (9–11) 1  11/20/2010 1  

116-H-2 Trench 152408.50 577732.79 128.96 (422.98) 3.3-3.9 (11–13) 3.3-3.9 (11–13) 1  11/20/2010 1  

116-H-2 Trench 152408.50 577732.79 128.96 (422.98) 3.9-4.6 (13–15) 3.9-4.6 (13–15) 1  11/20/2010 1  

116-H-2 Trench 152408.50 577732.79 128.96 (422.98) 4.6-5.2 (15–17) 4.6-5.2 (15–17) 1  11/20/2010 1  

116-H-2 Trench 152408.50 577732.79 128.96 (422.98) 5.2-5.8 (17–19) 5.2-5.8 (17–19) 1  11/20/2010 1  

116-H-2 Trench 152408.50 577732.79 128.96 (422.98)   5 EB, FXB, FTB 11/20/2010 5 EB, FXB, FTB, DUP 

amsl = above mean sea level 

EB = equipment blank 

DUP = duplicate  

FTB = full trip blank 

FXB = transfer blank 

QC = quality control 

SAP = sampling analysis plan 
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Table C-8. Justification for Selecting Waste Sites for Characterization 

Waste Site Site Type Characterization Conducted to Fill Data Gap  Justification for Inclusion 

100-D-4 Trench Test pit was excavated and sampled for all COPCs.  

Sample intervals are presented in Table C-7. 

 RTD less than reported site design depth. 

 Soil concentrations (PCB) exceeded MTCA (WAC 173-340) Method B cleanup levels. 

 Sludge represents highest radioactive inventory for retention basins. Received sludge from 116-D-7 and 

116-DR-7 Retention Basins; not all COCs from these retention basins were analyzed at this site. 

 Represents “sludge trench” site type. 

100-D-56:1 Sodium Dichromate Pipeline Groundwater monitoring well 199-D5-143 (C8375, Well 9 

redrill) was installed at the selected location.  

Soil was sampled through the vadose zone. Groundwater 

samples were collected (Tables C-2, C-3, and C-6). 

 Hole in the pipeline noted during remediation activities. 

100-D-12 French Drain Test pit was excavated and sampled for all COPCs.  

Sample intervals are presented in Table C-7. 

Groundwater monitoring well 199-D5-144 (C8668, Well R5 

redrill) was installed at the selected location.  

Soil was sampled through the vadose zone. Groundwater 

samples were collected (Tables C-2, C-3, and C-6). 

 Liquid quantity received unknown; 70 percent solutions of sodium dichromate discharged. 

 RTD less than reported site design depth. 

 LFI soil concentrations (technetium-99) exceeded RAG value. 

 LFI contaminants omitted from CVP sampling. 

 Site located proximal to high concentration portion of the southern chromium plume.  

116-D-1A Trench Groundwater monitoring well 199-D5-132 (C7622, Well 4) 

was installed at the selected location.  

Soil was sampled through the vadose zone. Groundwater 

samples were collected (Tables C-2, C-3, and C-6). 

 RTD less than reported site design depth. 

 Soil concentrations exceed MTCA (WAC 173-340), Method B cleanup levels. 

 Low volume liquid waste site. 

 Effluent did not impact groundwater during operation. Therefore, a continuing source of chromium may remain in 

the soil column. 

 In samples collected during the LFI (DOE/RL-93-29), additional contaminants were detected below the depth of 

remediation in the borehole drilled into this waste site. The highest concentrations of heavy metals were found at 

depths of approximately 9 m (30 ft). Chromium, lead, and nickel exhibited this behavior, with chromium and lead 

also showing a smaller but distinct high at 4.5 m (15 ft) bgs. The highest concentration of strontium-90 was found 

in the upper 3 m (10 ft). Highest concentrations of radionuclides (cobalt-60, europium-152, europium-154, 

plutonium-239, and strontium-90) are found above 9 m (30 ft) bgs, decreasing to near zero by 15 m (50 ft) bgs. 

116-D-1B Trench Borehole C7855 was installed at the selected location.  

Soil was sampled through the vadose zone. Groundwater 

samples were collected (Tables C-3 and C-6). 

 RTD less than reported site design depth. 

 Soil concentrations exceed MTCA (WAC 173-340), Method B cleanup levels. 

 LFI contaminants omitted from CVP sampling. 

 High-volume liquid site.  

 Effluent reached groundwater during operations. 

116-D-4 Crib Test pit was excavated and sampled for all COPCs.  

Sample intervals are presented in Table C-7. 

 RTD less than reported site design depth. 

 LFI contaminants omitted from CVP sampling. 

 CVP included only Cr(VI) and uranium-238. 

 Associated with effluent from 108-D Building high-priority Cr(VI) site. 

116-D-7 Retention Basin Borehole C7851 was installed at the selected location.  

Soil was sampled through the vadose zone. Groundwater 

samples were collected (Tables C-3 and C-6). 

 Contamination increases with depth.  

 Soil concentrations exceeds MTCA (WAC 173-340), Method B cleanup levels. 

 LFI contaminants omitted from CVP sampling. 

 Effluent reached groundwater during operations. 
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Table C-8. Justification for Selecting Waste Sites for Characterization 

Waste Site Site Type Characterization Conducted to Fill Data Gap  Justification for Inclusion 

118-D-6:3 105-D Reactor Fuel Storage Basin Borehole C7857 was installed at the selected location.  

The borehole was converted to temporary Well 199-D5-142. 

Soil was sampled through the vadose zone. Groundwater 

samples were collected (Tables C-3 and C-6). 

 Fuel storage basin walls and floor left in place. 

 High concentrations of radionuclides and chemicals on concrete samples. 

 RTD less than reported site design depth. 

 Reported to have leaked during operations. 

 Contamination detected exceeds MTCA (WAC 173-340), Method B cleanup levels. 

 No soil sampling beneath basin floor. 

116-DR-1&2 Liquid Waste Trench/ Crib Borehole C7852 was installed at the selected location.  

The borehole was converted to temporary Well 199-D8-101. 

Soil was sampled through the vadose zone. Groundwater 

samples were collected (TablesC-3 and C-6). 

 RTD less than reported site design depth. 

 Soil concentration exceeds MTCA (WAC 173-340), Method B cleanup levels. 

 LFI contaminants omitted from CVP sampling. 

 Effluent reached groundwater during operations. 

116-DR-9 Retention Basin  Borehole C7850 was installed at the selected location.  

Soil was sampled through the vadose zone. Groundwater 

samples were collected (Tables C-3 and C-6). 

 Identified as the worst-case waste site based on contaminant soil data in the LFI report.  

 RTD less than reported site design depth. 

 Exceeds MTCA (WAC 173-340), Method B cleanup levels, concentrations.  

 Contamination increases with depth.  

 LFI contaminants omitted from CVP sampling. 

 Effluent reached groundwater during operations. 

116-H-1 Trench  Borehole C7864 was installed at the selected location.  

Soil was sampled through the vadose zone. Groundwater 

samples were collected (Table C-3 and C-6). 

 RTD less than reported site design depth.  

 LFI contaminants omitted from CVP sampling. 

 Effluent reached groundwater during operations. 

 Site is located proximal to strontium-90 plume.  

116-H-2 Trench Test pit was excavated and sampled for all COPCs.  

Sample intervals are presented in Table C-7. 

 LFI contaminants omitted from CVP sampling. 

 High-volume liquid waste site (6 million L [1.6 million gal]). 

116-H-4 Crib Borehole C7862 was installed at the selected location.  

Soil was sampled through the vadose zone. Groundwater 

samples were collected (Tables C-3 and C-6). 

 This site was exhumed during the construction of the 117-H Building in 1960. 

 The depth of soil removal is not well documented. 

 It is unknown whether the contamination in the soil column beneath this site was removed. 

 Data do not exist to determine the nature and extent of contamination. 

 This site was a significant source of chromium and sodium dichromate. 

116-H-6 (100-H-33)  Solar Evaporation Basin  Borehole C7860 was installed at the selected location.  

Soil was sampled through the vadose zone. Groundwater 

samples were collected (Tables C-3 and C-6). 

 This facility is not “clean closed” due to nitrate, fluoride, and radiological contaminants remaining in the 

soil column.  

 Site may be a Cr(VI) source to groundwater. 

116-H-7 Retention Basin Borehole C7861 was installed at the selected location.  

The borehole was converted to temporary Well 199-H4-83. 

Soil was sampled through the vadose zone. Groundwater 

samples were collected (Tables C-3 and C-6). 

 RTD less than reported site design depth. 

 LFI contaminants omitted from CVP sampling. 

 Soil concentrations exceed MTCA (WAC 173-340), Method B cleanup levels. 

 High-volume liquid site reported to have leaked. 

 Lateral contamination was reported during other investigations; therefore, this borehole will be placed to address 

uncertainty regarding the lateral extent of remediation.  
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Table C-8. Justification for Selecting Waste Sites for Characterization 

Waste Site Site Type Characterization Conducted to Fill Data Gap  Justification for Inclusion 

118-H-6:3  105-H Reactor Fuel Storage Basin  Borehole C7863 was installed at the selected location.  

The borehole was converted to temporary Well 199-H3-11. 

Soil was sampled through the vadose zone. Groundwater 

samples were collected (Tables C-3 and C-6). 

 Known location of a fuel storage basin leak. 

 Identified data need in systematic planning. 

 RTD less than reported site design depth. 

1607-H4 Septic System Test pit was excavated and sampled for all COPCs. 

Sample intervals are presented in Table C-7. 

 Elevated PAH and metals in tank sludge. 

 Elevated PAH in CVP samples.  

 Shallow depth to groundwater 3.6 m (11.8 ft). 

 Represents “septic system” site type. 

Source: Integrated 100 Area Remedial Investigation/ Feasibility Study Work Plan, Addendum 1: 100-DR-1, 100-DR-2, 100-HR-1, 100-HR-2, and 100-HR-3 Operable Units (DOE/RL-2008-46-ADD1). 

COC = contaminant of concern 

COPC = contaminant of potential concern 

CVP = cleanup verification package 

LFI  = limited field investigation (Limited Field Investigation Report for the 100-DR-1 Operable Unit [DOE/RL-93-29])  

MTCA = Model Toxics Control Act (WAC 173-340, “Model Toxics Control Act—Cleanup”) 

PAH = polycyclic aromatic hydrocarbon 

PCB = polychlorinated biphenyl 

RAG = remedial action goal 

RTD = removal, treatment, and disposal 
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Table C-9. Cr(VI) Pilot Study Samples 

Well Name Borehole ID Interval Number 

Northing 

(m) 

Easting 

(m) 

Elevation at Grade  

m (ft) amsl Date Deployed 

Samples Planned in SAP 

m (ft) bgs 

Initial Static 

Water Level  

m (ft) bgs 

Sample Depth  

m (ft) bgs 

Final Static Water 

Level  

m (ft) bgs 

Sample Collection 

Date 

199-D5-99 C5392 1001 151402.01 573349.61 144.67 (474.63) 12/29/2010 Water table dependent 25.77 (84.54) 26.46 (86.8) 25.69 (84.28) 1/17/2011 

199-D5-99 C5392 1002 151402.01 573349.61 144.67 (474.63) 12/29/2010 29.5 (97.0) 25.77 (84.54) 28.80 (94.5) 25.69 (84.28) 1/17/2011 

199-D5-99 C5392 1003 151402.01 573349.61 144.67 (474.63) 12/29/2010 33.2 (109.0) 25.77 (84.54) 32.46 (106.5) 25.69 (84.28) 1/17/2011 

199-D5-99 C5392 1004 151402.01 573349.61 144.67 (474.63) 12/29/2010 34.1 (112.0) 25.77 (84.54) 33.38 (109.5) 25.69 (84.28) 1/17/2011 

  

199-D5-122 C5936 1001 151349.29 573300.25 144.45 (473.91) 12/17/2010 Water table dependent 25.76 (84.5) 26.44 (86.75) 25.67 (84.21) 1/17/2011 

199-D5-122 C5936 1002 151349.29 573300.25 144.45 (473.91) 12/17/2010 29.5 (97.0) 25.76 (84.5) 28.96 (95) 25.67 (84.21) 1/17/2011 

199-D5-122 C5936 1003 151349.29 573300.25 144.45 (473.91) 12/17/2010 32.4 (106.5) 25.76 (84.5) 31.85 (104.5) 25.67 (84.21) 1/17/2011 

199-D5-122 C5936 1004 151349.29 573300.25 144.45 (473.91) 12/17/2010 33.4 (109.5) 25.76 (84.5) 32.77 (107.5) 25.67 (84.21) 1/17/2011 

  

199-D5-126 C6390 1001 151843.28 573705.71 144.40 (473.76) 12/29/2010 Water table dependent 25.73 (84.43) 27.13 (89) NM 1/31/2011 

199-D5-126 C6390 1002 151843.28 573705.71 144.40 (473.76) 12/29/2010 29.5 (97.0) 25.73 (84.43) 29.57 (97) NM 1/31/2011 

199-D5-126 C6390 1003 151843.28 573705.71 144.40 (473.76) 12/29/2010 33.4 (109.5) 25.73 (84.43) 33.22 (109) NM 1/31/2011 

199-D5-126 C6390 1004 151843.28 573705.71 144.40 (473.76) 12/29/2010 34.3 (112.5) 25.73 (84.43) 34.14 (112) NM 1/31/2011 

 

699-97-45 C5659 1001 152978.95 576051.7 126.03 (413.49) 12/29/2010 Water table dependent 9.11 (29.89) 9.75 (32) NM 1/31/2011 

699-97-45 C5659 1002 152978.95 576051.7 126.03 (413.49) 12/29/2010 9.9 (32.5) 9.11 (29.89) 9.91 (32.5) NM 1/31/2011 

699-97-45 C5659 1003 152978.95 576051.7 126.03 (413.49) 12/29/2010 11.1 (36.4) 9.11 (29.89) 11.09 (36.4) NM 1/31/2011 

699-97-45 C5659 1004 152978.95 576051.7 126.03 (413.49) 12/29/2010 12.0 (39.4) 9.11 (29.89) 12.01 (39.4) NM 1/31/2011 

Notes: All of the wells are located in 100-D, with the exception of 699-97-45, which is located in the horn area. 

Sampling authorization form number F11-046. 

NM = not measured 
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Table C-10. RI Aquifer Tube Information 

Aquifer Tube ID 

Hanford 

River Mile 

Northing  

(m) 

Easting  

(m) 

Elevation at Grade 

m (ft) amsl 

Depth to Top of 

Screen 

m (ft) 

Elevation of Top of 

Screen 

m (ft) amsl 

Number of Water 

Samples Collected for 

Field Screening and 

COPC Analysis 

Sample Dates 

High River 

Stage 

Low River 

Stage 

Transitional 

River Stage 

100-D  

C7645 9.706 151003.06 572077.01 117.54 (385.63) 2.43 (7.98) 115.11 (377.65) 3 7/23/2010 8/29/2010 12/14/2010 

C7646 9.708 151003.82 572077.51 117.57 (385.73) 3.73 (12.25) 113.84 (373.48) 3 7/23/2010 8/29/2010 12/14/2010 

C7647 9.705 151002.47 572076.62 117.56 (385.70) 5.63 (18.48) 111.93 (367.22) 3 7/23/2010 8/29/2010 12/14/2010 

C7648 9.707 151003.55 572077.26 117.49 (385.47) 6.43 (21.08) 111.06 (364.39) 3 7/23/2010 8/29/2010 12/14/2010 

100-H  

C7649 15.356 152659.93 578271.2 114.22 (374.74) 1.69 (5.54) 112.53 (369.20) 3 8/10/2010* 9/15/2010 12/16/2010 

C7650 15.355 152659.02 578271.58 114.13 (374.44) 2.37 (7.76) 111.76 (366.68) 3 8/10/2010* 9/15/2010 12/16/2010 

Notes: Hanford river mile marker is measured from the Vernita Bridge. 

* This was the earliest the aquifer tube could be sampled as it was under water until then. 

Field QC samples in the SAP:  

1 EB/round 

1 field blank/round 

1 DUP/round_______ 

Total: 9 QC samples for three rounds 

Number of field QC samples taken: 

6 field blank QC samples 
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Table C-11. Spatial and Temporal Uncertainty Well Information and Dates Samples Were Collected 

Well Name 

Northing 

(m) 

Easting 

(m) 

Elevation at 

Grade 

m (ft) amsl 

Ringold  

Unit E 

Upper Contact 

m (ft) bgs 

Depth to  

RUM Unit 

m (ft) bgs 

Depth to Static 

Water Level  

m (ft) bgs 

Screened Interval 

m (ft) bgs 

Total Well 

Depth 

m (ft) bgs 

Samples 

Planned 

(SAP) 

Samples Collected QC Samples Collected 

1 2 3 

Oct. 

2011 

Mar. 

2010 

May to 

June 

2010 

100-D 

199-D2-11 151120.7 573328.2 143.45 (470.52) 27.50 (90.10) 33.53 (110.00) 25.89 (84.91) 24.41-33.57 (80.07-110.10) 33.57 (110.10) 3 08-Oct-09 30-Mar-10 11-May-10 FTB EBL  

199-D2-6 151119.9 573000.2 143.36 (470.20) 22.90 (75.00) 31.35 (102.90) 25.30 (82.98) 23.53-29.96 (77.20-98.30) 29.96 (98.30) 3 08-Oct-09 30-Mar-10 12-May-10    

199-D4-23 151592.9 572672.5 140.39 (460.48) 13.70 (45.00) 25.30 (83.00) 23.97 (78.63) 19.60-25.70 (64.30-84.30) 25.82 (84.70) 3 07-Oct-09 31-Mar-10 12-May-10  FTB  

199-D4-84 151433.5 572568.0 143.63 (471.11) 17.70 (58.00) 30.93 (101.50) 27.12 (88.96) 23.15-30.77 (75.94-100.92) 31.69 (103.94) 3 08-Oct-09 24-Mar-10 03-Jun-10   DUP 

199-D5-13 151955.1 573535.5 144.71 (474.65) 15.54 (51.0) 27.74 (91.0) 27.19 (89.18) 23.26-29.57 (76.30-97.00) 29.57 (97.00) 3 08-Oct-09 22-Mar-10 13-May-10    

199-D5-14 151787.9 573789.6 144.75 (474.78) N/A N/A 27.13 (89.00) 23.51-29.85 (77.10-97.90) 29.94 (98.20) 3 07-Oct-09 22-Mar-10 13-May-10    

199-D5-15 151673.8 573738.6 143.90 (471.99) 14.00 (46.00) 30.78 (101.00) 26.81 (87.95) 23.51-29.93(77.10-98.20) 29.93 (98.20) 3 07-Oct-09 22-Mar-10 12-May-10 FTB DUP  

199-D5-16 151652.5 573917.4 145.19 (476.22) N/A N/A 27.35 (89.71) 23.59-29.84 (77.4-97.9) 29.94 (98.2) 3 07-Oct-09 22-Mar-10 12-May-10    

199-D5-17 151322.8 573730.5 143.26 (469.89) N/I 31.55 (103.50) 25.37 (83.21) 22.92-29.28(75.20-96.05) 29.37 (96.35) 3 07-Oct-09 23-Mar-10 13-May-10    

199-D5-18 151325.2 573861.7 142.58 (467.66) N/A 30.18 (99.00) 25.24 (82.81) 20.76-28.50(68.10-93.50) 28.50 (93.50) 3 21-Oct-09 30-Mar-10 12-May-10    

199-D5-19 151243.2 573849.1 141.99 (465.75) 15.20 (50.00) 28.80 (94.50) 23.93 (78.50) 22.80-29.02(74.80-95.20) 29.02 (95.20) 3 08-Oct-09 24-Mar-10 12-May-10    

199-D5-37 151916.4 573092.2 143.07 (469.27) 140.0 (46.00) 28.80 (94.50) 25.62 (84.04) 23.71-28.29 (77.78-92.79) 29.20 (95.79) 3 07-Oct-09 23-Mar-10 12-May-10    

199-D5-38 151545.6 572996.8 143.96 (472.19) 16.50 (54.00) 32.00 (105.00) 26.42 (86.65) 24.96-31.06 (81.87-101.88) 31.96 (104.84) 3 07-Oct-09 23-Mar-10 12-May-10 DUP   

199-D5-41 151792.2 573358.2 142.43 (467.17) 15.20 (50.00) 31.85 (104.50) 26.43 (86.70) 24.85-30.95 (81.50-101.50) 31.86 (104.50) 3 09-Oct-09 N/A N/A    

199-D5-43 151269.4 573180.0 143.84 (471.80) 20.10 (66.00) 32.61 (107.00) 26.43 (86.68) 23.99-31.63 (78.70-103.73) 32.54 (106.74) 3 07-Oct-09 23-Mar-10 12-May-10    

199-D5-99 151402.0 573349.6 144.67 (474.63) N/I 33.37 (109.50) 26.53 (87.02) 24.17-33.36 (79.29-109.42) 33.36 (109.42) 3 08-Oct-09 23-Mar-10 12-May-10 EBL FTB  

199-D8-5 152243.5 573537.1 138.17 (453.20) 13.50 (44.40) 25.29 (83.00) 20.87 (68.45) 19.21-25.30 (63.00-83.00) 25.30 (83.00) 3 08-Oct-09 24-Mar-10 12-May-10   DUP 

199-D8-55 152364.3 573621.0 135.60 (444.77) 10.70 (35.00) 21.03 (69.00) 17.71 (58.10) 16.95-72.82 (55.60-76.10) 23.29 (76.40) 3 08-Oct-09 24-Mar-10 12-May-10   FTB 

199-D8-70 152508.7 573942.1 131.95 (432.80) N/P 21.64 (71.00) 14.65 (48.06) 12.50-21.65 (41.00-71.00) 22.50 (73.80) 3 07-Oct-09 22-Mar-10 12-May-10 FTB  FTB 

199-D8-71 152429.4 573837.1 133.72 (438.60) N/P 23.47 (77.00) 17.52 (57.45) 14.02-24.09 (46.00-76.00) 24.09(79.00) 3 07-Oct-09 22-Mar-10 13-May-10   SPLIT 

199-D8-88 152141.3 573292.3 141.10 (462.81) 15.80 (52.00) 29.26 (96.00) 23.50 (77.09) 22.69-29.11 (74.43-95.48) 29.56 (96.98) 3 08-Oct-09 24-Mar-10 03-Jun-10  DUP  

100-H 

199-H3-2A 152750.1 577624.6 128.05 (420.00) N/I 16.50 (54.00) 12.36 (40.54) 10.98-15.55 (36.00-51.00) 15.55 (51.00) 3 11-Oct-09 21-Mar-10 13-May-10 DUP  DUP 

199-H3-4 152293.2 577544.3 126.46 (414.79) N/P 13.70 (45.00) 10.79 (35.39) 6.40-14.02(21.00-46.00) 14.94 (49.00) 3 11-Oct-09 21-Mar-10 13-May-10    

199-H3-5 152287.5 577454.7 126.29 (414.23) N/P 13.70 (45.00) 10.57 (34.67) 7.93-14.02 (26.00-46.00) 14.94 (49.00) 3 11-Oct-09 21-Mar-10 16-May-10    
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Table C-11. Spatial and Temporal Uncertainty Well Information and Dates Samples Were Collected 

Well Name 

Northing 

(m) 

Easting 

(m) 

Elevation at 

Grade 

m (ft) amsl 

Ringold  

Unit E 

Upper Contact 

m (ft) bgs 

Depth to  

RUM Unit 

m (ft) bgs 

Depth to Static 

Water Level  

m (ft) bgs 

Screened Interval 

m (ft) bgs 

Total Well 

Depth 

m (ft) bgs 

Samples 

Planned 

(SAP) 

Samples Collected QC Samples Collected 

1 2 3 

Oct. 

2011 

Mar. 

2010 

May to 

June 

2010 

199-H4-10 153155.8 577827.2 123.70 (405.74) N/I 11.60 (38.00) 9.40 (30.85) 7.01-11.59 (23.00-38.00) 11.59 (38.00) 3 11-Oct-09 01-Apr-10 16-May-10 -- -- -- 

199-H4-11 152728.4 578141.9 127.68 (418.79) N/I 18.00 (59.00) 12.73 (41.77) 11.59-16.16 (38.00-53.00) 16.16 (53.00) 3 21-Oct-09 21-Mar-10 18-May-10 -- -- -- 

199-H4-13 152595.3 578219.3 127.86 (419.38) N/I 18.00 (59.00) 14.39 (47.20) 11.28-15.85 (37.00-52.00) 15.85 (52.00) 3 11-Oct-09 21-Mar-10 13-May-10 -- -- -- 

199-H4-16 152591.6 577981.9 129.82 (425.81) 18.00 (59.00) N/R 14.45 (47.41) 12.96-17.84 (42.50-58.50) 17.84 (58.50) 3 11-Oct-09 21-Mar-10 11-Jun-10 -- -- -- 

199-H4-3 152858.5 577940.5 128.48 (421.41) 15.20 (50.00) N/R 13.29 (43.58) 10.36-16.77 (34.00-55.00) 16.77 (55.00) 3 05-Nov-09 22-Apr-10 20-May-10 -- -- -- 

199-H4-45 152433.3 578156.3 128.01 (419.87) N/R N/R 12.21 (40.04) 9.75-16.09 (32.00-52.80) 16.09 (52.80) 3 11-Oct-09 21-Mar-10 13-May-10 -- -- -- 

199-H4-46 152439.9 577883.9 129.38 (424.37) N/I 18.60 (61.00) 14.64 (48.02) 11.79-18.14 (38.70-59.50) 18.14 (59.50) 3 11-Oct-09 21-Mar-10 13-May-10 -- DUP -- 

199-H4-48 152620.2 577792.7 129.97 (426.30) 12.20 (40.00) 18.90 (62.00) 14.63 (47.97) 11.89-18.23 (39.00-59.80) 18.23 (59.80) 3 11-Oct-09 21-Mar-10 13-May-10 DUP -- -- 

199-H4-5 152939.8 577944.9 127.33 (417.64) N/I 14.60 (48.00) 12.41 (40.70) 9.75-12.95 (32.20-42.50) 17.83 (58.50) 3 11-Oct-09 24-Mar-10 18-May-10 -- -- -- 

199-H4-6 152888.4 577585.3 129.07 (423.35) N/P N/R 13.40 (43.95) 11.89-14.94 (39.00-49.00) 14.94 (49.00) 3 11-Oct-09 21-Mar-10 16-May-10 FTB -- -- 

199-H4-9 152893.9 577923.2 128.28 (420.76) N/I 14.20 (46.50) 12.99 (42.63) 10.98-14.02 (36.00-46.00) 14.02 (46.00) 3 11-Oct-09 01-Apr-10 16-May-10 -- -- -- 

199-H5-1A 152257.7 577650.1 128.17 (420.40) N/I 15.80 (52.00) 12.40 (40.66) 10.61-15.52 (34.80-50.90) 15.52 (50.90) 3 11-Oct-09 21-Mar-10 13-May-10 -- -- -- 

199-H6-1 152247.6 578236.5 128.45 (421.31) N/P 16.76 (55.0) 12.55 (41.15) 10.33-16.67 (33.9-54.70) 16.67 (54.70) 3 11-Oct-09 21-Mar-10 13-May-10 -- -- FTB 

Outer Areas 

699-101-45 154124.2 576032.4 121.81 (399.54) N/P 7.80 (25.50) 6.25 (20.49) 4.79-7.84 (15.70-25.72) 8.76 (28.74) 3 09-Oct-09 22-Mar-10 18-May-10 -- EBL FTB 

699-87-55 149903.9 572969.7 141.12 (462.87) N/A N/A 22.56 (74.01) 17.98-28.04 (59-92) 28.65 (94) 3 09-Oct-09 21-Mar-10 18-May-10 -- FTB -- 

699-90-45 151024.5 576169.2 129.51 (424.79) N/A N/A 11.80 (38.70) 9.75-12.80 (32.00-42.00) 12.80 (42.00) 3 09-Oct-09 21-Mar-10 17-May-10 -- -- DUP 

699-93-48A 151795.3 575094.1 133.54 (438.01) N/I 22.30 (73.00) 16.43 (53.90) 12.56-18.90 (41.20-62.00) 18.90 (62.00) 3 09-Oct-09 21-Mar-10 18-May-10 -- -- -- 

699-94-41 152111.7 577223.1 124.96 (409.87) 9.90 (32.05) 10.80 (35.50) 10.35 (33.95) 7.90-10.95 (25.90-35.90) 11.86 (38.90) 3 09-Oct-09 18-Mar-10 18-May-10 DUP -- -- 

699-94-43 152087.9 576625.6 129.81 (425.78) N/I 16.90 (55.50) 12.86 (42.17) 12.22-16.80 (40.09-55.09) 17.71 (58.09) 3 09-Oct-09 18-Mar-10 17-May-10 -- -- -- 

699-95-45 152556.3 576257.0 128.54 (421.61) N/I 13.70 (45.00) 11.45 (37.54) 11.01-14.05 (36.10-46.10) 14.97 (49.10) 3 09-Oct-09 18-Mar-10 17-May-10 EBL DUP -- 

699-95-48 152323.1 575253.4 130.69 (428.66) N/I 18.00 (59.00) 13.29 (43.59) 12.12-18.22 (39.76-59.76) 19.13 (62.76) 3 09-Oct-09 21-Mar-10 17-May-10 -- -- -- 

699-95-51 152528.6 574439.5 132.29 (433.91) N/I 20.10 (66.00) 15.08 (49.45) 14.02-20.12 (46.00-66.00) 21.04 (69.00) 3 09-Oct-09 21-Mar-10 17-May-10 -- -- -- 

699-96-52B 152656.2 573910.2 123.56 (405.28) N/P 12.00 (40.00) 6.70 (21.96) 6.09-12.23 (19.98-40.10) 13.14 (43.10) 3 09-Oct-09 21-Mar-10 18-May-10 DUP -- -- 

699-97-41 153090.4 577217.5 127.59 (418.50) 14.90 (49.00) 16.50 (54.00) 11.78 (38.65) 10.30-16.40 (33.80-53.80) 17.32 (56.80) 3 09-Oct-09 21-Mar-10 17-May-10 -- -- -- 

699-97-45 152979.0 576051.7 126.03 (413.38) N/I 12.20 (39.90) 9.04 (29.64) 7.53-12.10 (24.70-39.70) 12.99 (42.60) 3 09-Oct-09 18-Mar-10 17-May-10 -- -- FTB 
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Table C-11. Spatial and Temporal Uncertainty Well Information and Dates Samples Were Collected 

Well Name 

Northing 

(m) 

Easting 

(m) 

Elevation at 

Grade 

m (ft) amsl 

Ringold  

Unit E 

Upper Contact 

m (ft) bgs 

Depth to  

RUM Unit 

m (ft) bgs 

Depth to Static 

Water Level  

m (ft) bgs 

Screened Interval 

m (ft) bgs 

Total Well 

Depth 

m (ft) bgs 

Samples 

Planned 

(SAP) 

Samples Collected QC Samples Collected 

1 2 3 

Oct. 

2011 

Mar. 

2010 

May to 

June 

2010 

699-97-48B 152979.4 576049.3 125.99 (413.25) N/P 12.10 (39.60) 9.33 (30.61) 16.92-18.60 (55.50-61.00) 19.51 (64.00) 3 09-Oct-09 18-Mar-10 18-May-10 -- FTB -- 

699-98-43 153369.9 576862.1 122.44 (401.60) N/P 10.40 (34.00) 6.61 (21.69) 5.93-10.52 (19.44-34.50) 11.43 (37.50) 3 09-Oct-09 18-Mar-10 18-May-10 -- -- -- 

699-98-49A 153310.1 574823.3 123.48 (405.01) N/A N/A 6.46 (21.18) Not screened/perforated 7.92 (26) 3 09-Oct-09 29-Apr-10 17-May-10 -- -- -- 

699-98-51 153302.7 574339.3 120.40 (394.91) N/P 7.60 (25.00) 3.51 (11.50) 3.17-7.74 (10.40-25.40) 8.66 (28.40) 3 09-Oct-09 30-Mar-10 18-May-10 -- -- -- 

Note: 199-D5-41 removed via Tri-Party Agreement Change Notice Form: DOE/RL-2009-40, Sampling and Analysis Plan for the 100-DR-1, 100-DR-2, 100-HR-1, 100-HR-2, and 100-HR-3 Operable Units Remedial Investigation/Feasibility Study, Rev. 0 (TPA-CN-368) (156 samples were taken versus the 

159 mentioned in Sampling and Analysis Plan for the 100-DR-1, 100-DR-2, 100-HR-1, 100-HR-2, and 100-HR-3 Operable Units Remedial Investigation/ Feasibility Study [DOE/RL-2009-40]). 

EBL = equipment blank 

N/I = not identifiable from log 

N/P =  not present 

N/R =  well did not reach unit 

The SAP specifies: 

3 EB rounds 

3 field blank rounds 

3 DUP rounds 

1 split/round 

Total: 30 QC samples required 

QC collected data: 

 4 EBs 

13 field blanks 

13 DUP 

 1 split 

31 QC samples were taken 
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Figure C-1. Vertical Distribution of Chromium Batch Leaching Results for Well 199-D3-5 Drilled 

 to Define the Extent of Cr(VI) in Groundwater West of the 118-D-2 Waste Site 

 

Figure C-2. Vertical Distribution of Chromium Batch Leaching Results for Well 199-D5-133 Drilled 

to Define the Extent of Cr(VI) and Strontium-90 in Groundwater Southwest of 105-DR 
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Figure C-3. Vertical Distribution of Chromium Batch Leaching Results for Well 199-D5-132 Drilled 

to Assess Vadose Zone Contamination Beneath Remediated Waste Site 116-D1-A and Define 

the Extent of Cr(VI) and Strontium-90 in Groundwater 

 

Figure C-4. Vertical Distribution of Chromium Batch Leaching Results for Well 199-D6-3 Drilled to Define 

the Extent of Cr(VI) and Strontium-90 in Groundwater East of D Reactor 
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Figure C-5. Vertical Distribution of Chromium Batch Leaching Results for Well 199-D5-134 Drilled to 

Characterize the Deep RUM in the 100-D North Plume 

 
Note: Well was drilled east of the intended 100-D-12 location. 

Figure C-6. Vertical Distribution of Chromium Batch Leaching Results for Well 199-D5-141 Drilled to 

Characterize the Deep RUM in the 100-D South Plume 
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Note: Well was drilled at the intended 100-D-12 location. 

Figure C-7. Vertical Distribution of Chromium Batch Leaching Results for Well 199-D5-144 Drilled to 

Characterize the Vadose Zone and Replace Misplaced Well 199-D5-141 in the 100-D South Plume 

  

Figure C-8. Vertical Distribution of Chromium Batch Leaching Results for Well 199-H3-6 Drilled in the 

Unconfined Aquifer in 100-H East of the 116-H-1 Waste Site to Define the Extent of  

Strontium-90 in Groundwater 
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Figure C-9. Vertical Distribution of Chromium Batch Leaching Results for Well 199-H3-7 Drilled 

in the Unconfined Aquifer in 100-H West of the 116-H-1 Waste Site to Define 

the Extent of Strontium-90 in Groundwater 

 

Figure C-10. Vertical Distribution of Chromium Batch Leaching Results for Well 199-H6-3 Drilled in the 

Southeast Side of 100-H to Define the Extent of Strontium-90 and Nitrate in Groundwater 
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Figure C-11. Vertical Distribution of Chromium Batch Leaching Results for Well 199-H6-4 Drilled 

in the South Side of 100-H to Determine the Extent of Nitrate in Groundwater 

 

Figure C-12. Vertical Distribution of Chromium Batch Leaching Results for Well 199-H1-7 Drilled 

Downgradient of the 1607-H3 Septic Tank and Drain Field 
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FigureC-13. Vertical Distribution of Chromium Batch Leaching Results for Well 199-H2-1 Drilled in the Deep 

RUM Downgradient of the 1607-H3 Septic Tank and Drain Field to Define the Extent of Deep  

Contamination of Cr(VI) 

 

Figure C-14. Vertical Distribution of Chromium Batch Leaching Results for Well 199-H3-9 Drilled in the Deep 

RUM North of the 116-H-7 Waste Site to Define the Extent of Deep Contamination of Cr(VI) 
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Figure C-15. Vertical Distribution of Chromium Batch Leaching Results for Well 199-H3-10 Drilled in the Deep 

RUM Northwest of H Reactor to Define the Extent of Deep Contamination of Cr(VI) 

 

Figure C-16. Vertical Distribution of Chromium Batch Leaching Results for Boring C7850 Drilled to 

Characterize Residual Vadose Zone Contamination below the Depth of the Interim Action at the  

116-DR-9 Retention Basin 
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Figure C-17. Vertical Distribution of Chromium Batch Leaching Results for Boring C7851 Drilled to 

Characterize Residual Vadose Zone Contamination below the Depth of the Interim Action at the  

116-D-7 Retention Basin 

 

Figure C-18. Vertical Distribution of Chromium Batch Leaching Results for Boring C7852 Drilled to 

Characterize Residual Vadose Zone Contamination below the Depth of the Interim Action at the  

116-DR-1&2 Trench 
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Figure C-19. Vertical Distribution of Chromium Batch Leaching Results for Boring C7855 Drilled to 

Characterize Residual Vadose Zone Contamination to Follow Up on the LFI at the 116-D-1B Trench 

 

Figure C-20. Vertical Distribution of Chromium Batch Leaching Results for Boring C7857 Drilled to 

Characterize Vadose Zone Contamination at the 118-D-6 Reactor Fuel Storage Basin 
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Figure C-21. Vertical Distribution of Chromium Batch Leaching Results for Boring C7860 Drilled to 

Characterize Vadose Zone Contamination at the 116-H-6 Solar Evaporation Basin 

 

Figure C-22. Vertical Distribution of Chromium Batch Leaching Results for Boring C7861 Drilled to 

Characterize Vadose Zone Contamination below the Depth of Remedial Action at the 116-H-7 Retention Basin 
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Figure C-23. Vertical Distribution of Chromium Batch Leaching Results for Boring C7862 Drilled to 

Characterize the Vadose Zone at the 116-H-4 Pluto Crib 

 

Figure C-24. Vertical Distribution of Chromium Batch Leaching Results for Boring C7863 Drilled to 

Characterize Vadose Zone Contamination at the 118-H-6 Reactor Fuel Storage Basin 
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Figure C-25. Vertical Distribution of Chromium Batch Leaching Results for Boring C7864 Drilled to 

Characterize Residual Contamination below the Depth of Remediation at the 116-H-1 Trench 

 
Note: Well was drilled 70 m east of intended location, immediately adjacent to the 108-D Chemical 

Pump House (where solid sodium dichromate was received and mixed for deliver to the 185-D, 190-D, 

and 105-D buildings). 

Figure C-26. Vertical Distribution of Chromium Batch Leaching Results for Well C7866 Drilled with Intent to 

Define the Extent of Cr(VI) in Soil and Groundwater Near the 100-D-56 Sodium Dichromate Pipeline 
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Figure C-27. Vertical Distribution of Chromium Batch Leaching Results for Well 199-D5-143 (C8375; 

Well 9 Redrill) Drilled to Define the Extent of Cr(VI) in Soil and Groundwater Near the  

100-D-56 Sodium Dichromate Pipeline 

 

Figure C-28. Vertical Distribution of Chromium Batch Leaching Results for Test Pit at 100-D-4 
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Figure C-29. Vertical Distribution of Chromium Batch Leaching Results for Test Pit at 116-D-4 

 

Figure C-30. Vertical Distribution of Chromium Batch Leaching Results for Test Pit at 116-H-2 
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Figure C-31. Vertical Distribution of Chromium Batch Leaching Results for Test Pit at 1607-H4 
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1. Purpose 
The purpose of this environmental calculation brief is to present the analysis of slug test data at wells in 
the 100-HR-3 Operating Unit. Withdrawal slug test data at sixteen wells are analyzed with AQTESOLV 
software. First-cut and refined estimates of hydraulic conductivity are provided. 

2. Methodology 

An effective initial displacement is estimated for each withdrawal test by back-fitting the measured 
displacement values to zero time. This effective initial displacement is compared with the theoretical 
initial displacement value for verification. The displacements are normalized by the effective initial 
displacement and analyzed using AQTESOLV aquifer test software which has computerized 
implementations of several analytical methods.  A first-cut estimate of the hydraulic conductivity is 
estimated with the Cooper, Bredehoeft and Papadopulos [CBP] model (Cooper et al., 1967). A refined 
estimate is made with the Kansas Geological Survey [KGS] model for partial penetration (Hyder et al., 
1994). Details regarding the two models are presented subsequently. 

2.1 CBP Model  

The CBP model considers a well that fully penetrates a ‘Theissian aquifer’ (infinite in areal extent, 
uniform and perfectly confined) (Cooper et al., 1967). The model has two important advantages over 
approximate methods such as those of Hvorslev (1951) and Bouwer and Rice (1976): 

1. The model incorporates storage in the formation; and  

2. The model incorporates a rigorous representation of the geometry of the tests. 

The CBP model assumes purely radial flow which is strictly valid for a well penetrating the full thickness 
of an aquifer. For partially penetrating wells the assumption of purely radial flow is invalidated to some 
degree. In general, the error introduced by ignoring partial penetration is typically not very significant. If 
the length of the screen is greater than about 20 times the radius, then flow will be essentially radial. The 
errors introduced by neglecting vertical components of flow are further limited in vertically anisotropic 
aquifers in which the vertical hydraulic conductivity is lower than the horizontal, if it is assumed that the 
effective thickness of the aquifer is equal to the length of the well screen. 

The solution can be plotted as a set of type curves which show the variation of normalized displacement 
over time; each curve corresponding to a combination of transmissivity, storage coefficient, casing and 
screen radii. The aquifer parameters can be estimated by matching the type curve from the observed data 
with the library of analytical type curves. AQTESOLV provides the option of matching the curves 
visually or using automatic parameter-estimation methods. 

2.2 KGS Models 

The KGS models were developed for analyzing slug tests in wells that penetrate a portion of a perfectly 
confined or unconfined aquifer that is uniform, anisotropic and infinite in areal extent (Hyder et al., 
1994). As with the CBP model, these models incorporate storage in the formation and are based on a 
correct fluid balance for the well screen; while also accommodating a well of any radius and extending 
over any length of the aquifer. They also consider two alternative boundary conditions for the top of the 
formation: no-flow (as with the CBP model) and constant-head.  

The KGS models represent state-of-the-art in slug test interpretation. They are free of restrictive 
geometries and also free of questionable conceptions of hydraulic processes. AQTESOLV can estimate 
the aquifer parameters with the KGS models with the aid of automatic parameter-estimation methods. 
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Approximate methods of analysis, such as the Bouwer and Rice method, are not applied in this 
investigation. The CBP and KGS analyses are more rigorous, and have the advantage of being able to 
match the entire responses, instead of restricting attention to that portion of the data which appears to 
approximate a straight line.  
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3. Software Applications, Descriptions, Installation & Checkout, and Statements of
Validity 

3.1 Description 

AQTESOLV (Calculation Software) 

 Software Title: AQTESOLV by HydroSolve Inc. (www.aqtesolv.com); software for the design
and analysis of aquifer tests in confined, unconfined, leaky and fractured aquifers.

 Software Version: Version 4.5 for Windows.
 The software identified above was used consistent with its intended use for, and is a valid use of

this software for, the problem addressed in this application.
 The software was used within its limitations.
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4. Calculation 

The well locations for the D-Area Wells and the H-Area wells are shown in Figures 4-1 and Figure 4-2 
respectively. The locations of the D and H areas and other Hanford groundwater interest areas are visually 
shown in Figure 5-1 of section 5. The well/screen information for the D Area Wells and the H Area Wells 
is tabulated respectively on Tables 4-1 and Table 4-2. 
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Figure 4-1. Well locations for D-Area Wells 
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Figure 4-2. Well locations for H-Area Wells 
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Table 4-1. Well / screen information for D-Area Wells. 

199-D3-5 199-D5-132 199-D5-133 199-D5-134 199-D5-141 199-D5-143 199-D5-144 199-D6-3 

Easting (m) 572787.66 573875.35 573731.55 573675.32 573243.43 573701.53 573352.03 574159.09 

Northing (m) 150994.54 151586.87 151497.37 151862.46 151424.51 151784.26 151404.83 151643.85 

Land Surface Elevation (m) 144.78 145.07 144.12 144.33 144.94 144.43 144.94 143.93 

Hanford-Ringold unit E Contact 
Elevation (m) 

117.14 128.85 126.98 127.48 126.21 126.31 126.62 125.17 

Top of RUM (m) 111.94 112.76 111.48 110.58 110.11 111.71 111.17 112.47 

Water Table Elevation (m) 118.78 119.77 120.13 118.56 118.77 119.60 119.83 118.93 

Screen Top Elevation (m) 123.03 121.14 121.93 104.92 96.61 121.05 123.48 121.43 

Screen Bottom Elevation (m) 113.89 113.52 112.80 101.84 93.56 113.43 112.82 113.81 

Casing Diameter (inches) 6 6 6 6 6 6 4 6 

Borehole diameter (inches) 10.75 10.75 10.75 10.75 10.75 10.75 8.75 10.75 

Well log description 
Mixture of 

Sand, Gravel, 
and Silt 

Mixture of 
Sand, Gravel, 

and Silt 

Mixture of 
Sand, Gravel, 

and Silt 

Gravelly 
Sandy Silt 

Gravelly Silt 
Silty Sandy 

Gravel 

Mixture of 
Sand, Gravel, 

and Silt 

Silty Sandy 
Gravel 

Geologic Unit in 100 Area Model 
Hanford and 

Ringold E 
Ringold E Ringold E RUM RUM Ringold E Ringold E Ringold E 
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Table 4-2. Well / screen information for H-Area Wells. 

199-H2-1 199-H3-6 199-H3-7 199-H3-9 199-H3-10 199-H6-3 199-H6-4 199-H1-7 

Easting (m) 577752.31 578266.47 577931.74 578039.12 577545.14 578340.40 577771.59 577629.60 

Northing (m) 153239.89 152425.33 152279.97 152913.60 152723.52 151929.35 151737.10 153172.10 

Land Surface Elevation (m) 124.10 128.53 129.07 127.02 129.01 128.40 127.46 125.53 

Hanford-Ringold unit E Contact 
Elevation (m) 

N/A N/A N/A N/A N/A N/A N/A N/A 

Top of RUM (m) 112.65 111.45 112.79 110.84 111.45 109.66 110.09 114.15 

Water Table Elevation (m) 116.21 115.56 116.21 115.17 116.80 115.45 116.21 116.37 

Screen Top Elevation (m) 105.49 118.93 118.68 104.05 98.54 117.98 118.62 119.77 

Screen Bottom Elevation (m) 102.44 112.84 114.11 101.00 95.49 110.36 111.00 116.72 

Casing Diameter (inches) 6 6 6 6 6 6 6 6 

Borehole diameter (inches) 10.625 10.75 10.75 10.625 10.625 10.75 10.75 10.75 

Well log description 
Slightly Silty 

Sand 
Sandy 
Gravel 

Sandy 
Gravel 

Sand 
Sand and 
Sandy Silt 

Mixture of 
Sand, Gravel, 

and Silt 
Sandy Gravel 

Mixture of 
Sand, Gravel, 

and Silt 

Geologic Unit in 100 Area Model RUM Hanford Hanford RUM RUM Hanford Hanford Hanford 
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4.1 Analysis of Slug Test Data at well 199-D3-5 

Three withdrawal tests were conducted at 199-D3-5 and all of them are analyzed here. 

4.1.1 Raw displacement data for withdrawal tests 
The three withdrawal tests were conducted with slugs of volume 0.688 ft3, 0.328 ft3 and 0.472 ft3 
respectively. The displacements are plotted in Figure 4.3. The normalized displacements in section 4.1.4 
will tell us if these responses are consistent. Inspection of the displacements suggests that the tests are not 
instantaneous but that there is an effective start time for each test. These effective start times are estimated 
in section 4.1.2. 
 

 

Figure 4-3. Displacements from three withdrawal tests at 199-D3-5 

4.1.2 Estimation of effective start time 
Effective start times of 1.75 seconds, 2.25 seconds and 1.75 seconds are estimated for the three 
withdrawal tests respectively. 
 

DOE/RL-2010-95, REV. 0

C-63



ECF-100HR3-12-0011, REV 0 

Page 10 

 

 

Figure 4-4. Effective start time for withdrawal tests at 199-D3-5 

 

4.1.3 Estimation of effective initial displacement 
Adjusted elapsed times are calculated by subtracting the effective start time from the reported elapsed 
times. The displacements are plotted against the adjusted elapsed times. The estimation of the initial 
displacements is shown in Figure 4-5. Effective initial displacements of 2.6 ft., 0.9 ft., and 1.75 ft. are 
estimated for the three withdrawal tests by back-fitting the observations to 0.0 elapsed time. For a slug 
volume (V) of 0.688 ft3 and a casing radius (rc) of 3 inches, a theoretical initial displacement (H0) of 
3.5 ft. is calculated (H0 =V/rc

2).  Similarly, theoretical initial displacements of 1.67 ft. and 2.4 ft. are 
estimated for the slug volumes of 0.328 ft3 and 0.472 ft3. The visually estimated initial displacements are 
less than the theoretical estimates probably because of the non-instantaneous nature of the tests. 
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Figure 4-5. Estimation of effective initial displacement at 199-D3-5 

4.1.4 Normalized displacements 
The normalized displacements are calculated by dividing the observed displacements for the withdrawal 
tests by their respective effective initial displacement. The normalized responses plotted in Figure 4-6 
confirm that the results for all the withdrawal tests are internally consistent. The close correspondence of 
the normalized displacement curves suggests that it is sufficient to analyze the data from only one of the 
withdrawal tests. The first withdrawal test is chosen for analysis because its record is the most complete. 
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Figure 4-6. Normalized displacement at 199-D3-5 

4.1.5 Preliminary analysis 
For a first-cut analysis, the normalized displacements for the first withdrawal test are fit with the CBP 
model.  The CBP model fit is shown in Figure 4-7.  A good match to the observations is achieved with a 
storage coefficient, S, of 10-5, and a fitted transmissivity, T, of 440 m2/d.  This analysis assumes that the 
well penetrates the full thickness of the aquifer. Referring to Table 4-1, we see that for well 199-D3-5, 
this is not the case. The aquifer (Hanford and Ringold unit E) is about 6.94 m (118.78 m – 111.94 m) 
thick at this location, and the length of the well screen is about 4.9 m. Cooper et al. (1967) suggested that 
in the case of a well that penetrates only a portion of the thickness of the aquifer, the effective thickness 
of the aquifer can be specified as the effective length of the well screen.  Since the length of the 
submerged well screen length is 16.05 ft. (4.9 m), the estimated transmissivity corresponds to a horizontal 
hydraulic conductivity, KH, of 90 m/d or 1.0×10-3 m/s. 
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Figure 4-7 CBP Model fit at 199-D3-5 

4.1.6 Refined analysis 
For a more refined analysis, the normalized displacements for the first withdrawal test are fit with the 
KGS model for an unconfined aquifer. The KGS model fit is shown in Figure 4-8. A good match to the 
observations is achieved with a specific storage, Ss, of 2.0×10-6 m-1, an anisotropy ratio KV/KH of 0.1, and 
a fitted horizontal hydraulic conductivity, KH, of 55 m/d or 6.4×10-4 m/s. The specific storage value is not 
iteratively estimated but instead calculated by dividing an assumed storage coefficient of 10-5 by the well 
screen length (16.05 ft. or 4.9 m).   
 
The fitted value of the specific storage value falls in the range suggested by Younger (1993) as 
representative of aquifer materials that consist of coarse sand and gravel. This is consistent with the well 
log which describes the screened interval as a mixture of Sand, Gravel and Silt. 
 
The estimated hydraulic conductivity is in the middle of the range for clean sand and at the higher end of 
the range for silty sand reported in the literature (see for example, Freeze and Cherry, 1979; Table 2.2). 
This is consistent with the well log which describes the screened interval as a mixture of Sand, Gravel and 
Silt. 
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Figure 4-8. KGS Model fit at 199-D3-5  
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4.2 Analysis of Slug Test Data at well 199-D5-132 

Three withdrawal tests were conducted at 199-D5-132 and all of them are analyzed here. 

4.2.1 Raw displacement data for withdrawal tests 
The three withdrawal tests were conducted with slugs of volume 0.688 ft3, 0.328 ft3 and 0.472 ft3 
respectively. The displacements are plotted in Figure 4-9. The normalized displacements in section 4.2.4 
will tell us if these responses are consistent. Inspection of the displacements suggests that the tests are not 
instantaneous but that there is an effective start time for each test. These effective start times are estimated 
in section 4.2.2. 
 
 
 

 

Figure 4-9. Displacements from three withdrawal tests at 199-D5-132 

4.2.2 Estimation of effective start time 
Effective start times of 3.25 seconds, 3.8 seconds and 2.5 seconds are estimated for the three withdrawal 
tests respectively as shown in Figure 4-10. 
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Figure 4-10. Effective start time for withdrawal tests at 199-D5-132 

 

4.2.3 Estimation of effective initial displacement 
Adjusted elapsed times are calculated by subtracting the effective start time from the reported elapsed 
times. The displacements are plotted against the adjusted elapsed times. The estimation of the initial 
displacements is shown in Figure 4-11. Effective initial displacements of 2.45 ft., 1.1 ft., and 1.65 ft. are 
estimated for the three withdrawal tests by back-fitting the observations to 0.0 elapsed time. For a slug 
volume (V) of 0.688 ft3 and a casing radius (rc) of 3 inches, a theoretical initial displacement (H0) of 
3.5 ft. is calculated (H0 =V/rc

2).  Similarly, theoretical initial displacements of 1.67 ft. and 2.4 ft. are 
estimated for the slug volumes of 0.328 ft3 and 0.472 ft3. The visually estimated initial displacements are 
lesser than the theoretical estimates probably because of the non-instantaneous nature of the tests. 
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Figure 4-11. Estimation of effective initial displacement at 199-D5-132 

4.2.4 Normalized displacements 
The normalized displacements are calculated by dividing the observed displacements for the withdrawal 
tests by their respective effective initial displacement. The normalized responses are plotted in 
Figure 4-12. The responses of the three tests are consistent for the first 10 seconds. After 10 seconds, the 
first two tests are consistent but the displacements in the third test do not dissipate quickly. The third test 
is therefore not considered for further analysis. The close correspondence of the normalized displacement 
curves of the first two tests suggests that it is sufficient to analyze the data from only one of the 
withdrawal tests. The first withdrawal test is chosen for analysis because its record is the most complete. 
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Figure 4-12. Normalized displacement at 199-D5-132 

4.2.5 Preliminary analysis 
For a first-cut analysis, the normalized displacements for the first withdrawal test are fit with the CBP 
model.  The CBP model fit is shown in Figure 4-13.  A good match to the observations is achieved with a 
storage coefficient, S, of 4×10-3, and a fitted transmissivity, T, of 129 m2/d.  This analysis assumes that the 
well penetrates the full thickness of the aquifer. Referring to Table 4-1, we see that for well 199-D5-132, 
this is not the case. The aquifer (Ringold unit E) is about 7.01 m (119.77 m – 112.76 m) thick at this 
location, and the length of the submerged well screen is about 6.25 m. Cooper et al. (1967) suggested that 
in the case of a well that penetrates only a portion of the thickness of the aquifer, the effective thickness 
of the aquifer can be specified as the effective length of the well screen.  Since the length of the 
submerged well screen length is 20.515 ft. (6.25 m), the estimated transmissivity corresponds to a 
horizontal hydraulic conductivity, KH, of 21 m/d or 2.4×10-4 m/s. 
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Figure 4-13 CBP Model fit at 199-D5-132 

4.2.6 Refined analysis 
For a more refined analysis, the normalized displacements for the first withdrawal test are fit with the 
KGS model for an unconfined aquifer. The KGS model fit is shown in Figure 4-14. A good match to the 
observations is achieved with a specific storage, Ss, of 6.4×10-4 m-1, an anisotropy ratio KV/KH of 0.1, and 
a fitted horizontal hydraulic conductivity, KH, of 19 m/d or 2.2×10-4 m/s. The specific storage value is not 
iteratively estimated but instead calculated by dividing an assumed storage coefficient of 4×10-3 by the 
well screen length (20.615 ft. or 6.25 m).  
 
The fitted value of the specific storage value falls in the range suggested by Younger (1993) as 
representative of aquifer materials that consist of silt, fine sand and medium sand. This is consistent with 
the well log which describes the screened interval as a mixture of Sand, Gravel and Silt. 
 
The estimated hydraulic conductivity is in the middle of the range for clean sand and at the higher end of 
the range for silty sand reported in the literature (see for example, Freeze and Cherry, 1979; Table 2.2). 
This is consistent with the well log which describes the screened interval as a mixture of Sand, Gravel and 
Silt. 
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Figure 4-14. KGS Model fit at 199-D5-132  

 

4.3 Analysis of Slug Test Data at well 199-D5-133 

Three withdrawal tests were conducted at 199-D5-133 and all of them are analyzed here. 

4.3.1 Raw displacement data for withdrawal tests 
The three withdrawal tests were conducted with slugs of volume 0.688 ft3, 0.328 ft3 and 0.472 ft3 
respectively. The displacements are plotted in Figure 4.15. The normalized displacements in section 4.3.4 
will tell us if these responses are consistent. Inspection of the displacements suggests that the tests are not 
instantaneous but that there is an effective start time for each test. These effective start times are estimated 
in section 4.3.2. 
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Figure 4-15. Displacements from three withdrawal tests at 199-D5-133 

4.3.2 Estimation of effective start time 
Effective start times of 2.75 seconds, 3.3 seconds and 3.5 seconds are estimated for the three withdrawal 
tests respectively. 
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Figure 4-16. Effective start time for withdrawal tests at 199-D5-133 

4.3.3 Estimation of effective initial displacement 
Adjusted elapsed times are calculated by subtracting the effective start time from the reported elapsed 
times. The displacements are plotted against the adjusted elapsed times. The estimation of the initial 
displacements is shown in Figure 4-17. Effective initial displacements of 2.4 ft., 1.1 ft., and 1.7 ft. are 
estimated for the three withdrawal tests by back-fitting the observations to 0.0 elapsed time. For a slug 
volume (V) of 0.688 ft3 and a casing radius (rc) of 3 inches, a theoretical initial displacement (H0) of 
3.5 ft. is calculated (H0 =V/rc

2).  Similarly, theoretical initial displacements of 1.67 ft. and 2.4 ft. are 
estimated for the slug volumes of 0.328 ft3 and 0.472 ft3. The visually estimated initial displacements are 
lesser than the theoretical estimates probably because of the non-instantaneous nature of the tests. 
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Figure 4-17. Estimation of effective initial displacement at 199-D5-133 

4.3.4 Normalized displacements 
The normalized displacements are calculated by dividing the observed displacements for the withdrawal 
tests by their respective effective initial displacement. The normalized responses plotted in Figure 4-18 
confirm that the results for all the withdrawal tests are internally consistent. The close correspondence of 
the normalized displacement curves suggests that it is sufficient to analyze the data from only one of the 
withdrawal tests. The third withdrawal test is chosen for analysis because its record is the most complete. 
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Figure 4-18. Normalized displacement at 199-D5-133 

4.3.5 Preliminary analysis 
For a first-cut analysis, the normalized displacements for the third withdrawal test are fit with the CBP 
model.  The CBP model fit is shown in Figure 4-19.  A good match to the observations is achieved with a 
storage coefficient, S, of 1.5×10-3, and a fitted transmissivity, T, of 288 m2/d.  This analysis assumes that 
the well penetrates the full thickness of the aquifer. Referring to Table 4-1, we see that for well 199-D5-
133, this is not the case. The aquifer (Ringold unit E) is about 8.65 m (120.13 m – 111.48 m) thick at this 
location, and the length of the well screen is about 7.34 m. Cooper et al. (1967) suggested that in the case 
of a well that penetrates only a portion of the thickness of the aquifer, the effective thickness of the 
aquifer can be specified as the effective length of the well screen.  Since the length of the submerged well 
screen length is 24.07 ft. (7.34 m), the estimated transmissivity corresponds to a horizontal hydraulic 
conductivity, KH, of 39 m/d or 4.5×10-4 m/s. 
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Figure 4-19. CBP Model fit at 199-D5-133 

4.3.6 Refined analysis 
For a more refined analysis, the normalized displacements for the third withdrawal test are fit with the 
KGS model for an unconfined aquifer. The KGS model fit is shown in Figure 4-20. A good match to the 
observations is achieved with a specific storage, Ss, of 2.0×10-4 m-1, an anisotropy ratio KV/KH of 0.1, and 
a fitted horizontal hydraulic conductivity, KH, of 38 m/d or 4.4×10-4 m/s. The specific storage value is not 
iteratively estimated but instead calculated by dividing an assumed storage coefficient of 1.5×10-3 by the 
well screen length (24.07 ft. or 7.34 m).   
 
The fitted value of the specific storage value falls in the range suggested by Younger (1993) as 
representative of aquifer materials that consist of silt, fine sand and medium sand. This is consistent with 
the description of the screened interval as a mixture of sand, silt and gravel. 
 
The estimated hydraulic conductivity is in the middle of the range for clean sand and at the higher end of 
the range for silty sand reported in the literature (see for example, Freeze and Cherry, 1979; Table 2.2). 
This is consistent with the description of the screened interval as a mixture of sand, silt and gravel. 
 
 

DOE/RL-2010-95, REV. 0

C-79



ECF-100HR3-12-0011, REV 0 

Page 26 

 

 
Figure 4-20. KGS Model fit at 199-D5-133 

4.4 Analysis of Slug Test Data at well 199-D5-134 

Three withdrawal tests were conducted at 199-D5-134 and all of them are analyzed here. 

4.4.1 Raw displacement data for withdrawal tests 
The three withdrawal tests were conducted with slugs of volume 0.688 ft3, 0.328 ft3 and 0.472 ft3 
respectively. The displacements are plotted in Figure 4.21. The normalized displacements in section 4.4.4 
will tell us if these responses are consistent. Inspection of the displacements suggests that the tests are not 
instantaneous but that there is an effective start time for each test. These effective start times are estimated 
in section 4.4.2. 
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Figure 4-21. Displacements from three withdrawal tests at 199-D5-134 

4.4.2 Estimation of effective start time 
Effective start times of 1.75 seconds, 1.5 seconds and 1.25 seconds are estimated for the three withdrawal 
tests respectively. 
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Figure 4-22. Effective start time for withdrawal tests at 199-D5-134 

4.4.3 Estimation of effective initial displacement 
Adjusted elapsed times are calculated by subtracting the effective start time from the reported elapsed 
times. The displacements are plotted against the adjusted elapsed times. The estimation of the initial 
displacements is shown in Figure 4-23. Effective initial displacements of 3.2 ft., 1.5 ft., and 2.1 ft. are 
estimated for the three withdrawal tests by back-fitting the observations to 0.0 elapsed time. For a slug 
volume (V) of 0.688 ft3 and a casing radius (rc) of 3 inches, a theoretical initial displacement (H0) of 
3.5 ft. is calculated (H0 =V/rc

2).  Similarly, theoretical initial displacements of 1.67 ft. and 2.4 ft. are 
estimated for the slug volumes of 0.328 ft3 and 0.472 ft3. The visually estimated initial displacements are 
comparable to the theoretical estimates suggesting that the test data are reliable. 
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Figure 4-23. Estimation of effective initial displacement at 199-D5-134 

4.4.4 Normalized displacements 
The normalized displacements are calculated by dividing the observed displacements for the withdrawal 
tests by their respective effective initial displacement. The normalized responses plotted in Figure 4-24 
confirm that the results for all the withdrawal tests are internally consistent. The close correspondence of 
the normalized displacement curves suggests that it is sufficient to analyze the data from only one of the 
withdrawal tests. The first withdrawal test is chosen for analysis because its record is the most complete. 
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Figure 4-24. Normalized displacement at 199-D5-134 

4.4.5 Preliminary analysis 
For a first-cut analysis, the normalized displacements for the first withdrawal test are fit with the CBP 
model.  The CBP model fit is shown in Figure 4-25.  A good match to the observations is achieved with a 
storage coefficient, S, of 4×10-3, and a fitted transmissivity, T, of 0.4 m2/d.  This analysis assumes that the 
well penetrates the full thickness of the aquifer. Referring to Table 4-1, we see that for well 199-D5-134, 
this is not the case. The aquifer (RUM) is at least 8.74 m (110.58 m – 101.84 m) thick at this location, and 
the length of the well screen is about 3.08 m. Cooper et al. (1967) suggested that in the case of a well that 
penetrates only a portion of the thickness of the aquifer, the effective thickness of the aquifer can be 
specified as the effective length of the well screen.  Since the length of the submerged well screen length 
is 10.1 ft. (3.08 m), the estimated transmissivity corresponds to a horizontal hydraulic conductivity, KH, of 
0.1 m/d or 1.2×10-6 m/s. 
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Figure 4-25. CBP Model fit at 199-D5-134 

4.4.6 Refined analysis 
For a more refined analysis, the normalized displacements for the first withdrawal test are fit with the 
KGS model for an unconfined aquifer. The KGS model fit is shown in Figure 4-26. A good match to the 
observations is achieved with a specific storage, Ss, of 1.3×10-3 m-1, an anisotropy ratio KV/KH of 0.1, and 
a fitted horizontal hydraulic conductivity, KH, of 0.1 m/d or 1.2×10-6 m/s. The specific storage value is 
not iteratively estimated but instead calculated by dividing an assumed storage coefficient of 4.0×10-3 by 
the well screen length (10.1 ft. or 3.08 m).   
 
The fitted value of the specific storage value falls in the range suggested by Younger (1993) as 
representative of aquifer materials that consist of clay, silt and fine sand. This is consistent with the 
description of the material across which the well is screened as ‘Gravelly Sandy Silt’. 
 
The estimated hydraulic conductivity is in the middle of the range for ‘silt, loess’ and at the lower end of 
the range for silty sand reported in the literature (see for example, Freeze and Cherry, 1979; Table 2.2). 
This corresponds well with the description of the screened interval. 
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Figure 4-26. KGS Model fit at 199-D5-134  

 

4.5 Analysis of Slug Test Data at well 199-D5-141 

Three withdrawal tests were conducted at 199-D5-141 and all of them are analyzed here. 

4.5.1 Raw displacement data for withdrawal tests 
The three withdrawal tests were conducted with slugs of volume 0.688 ft3, 0.328 ft3 and 0.472 ft3 
respectively. The displacements are plotted in Figure 4.27. The normalized displacements in section 4.5.4 
will tell us if these responses are consistent. Inspection of the displacements suggests that the tests are not 
instantaneous but that there is an effective start time for each test. These effective start times are estimated 
in section 4.5.2. 
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Figure 4-27. Displacements from three withdrawal tests at 199-D5-141 

4.5.2 Estimation of effective start time 
Effective start times of 1.75 seconds, 1.0 seconds and 2.0 seconds are estimated for the three withdrawal 
tests respectively. 
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Figure 4-28. Effective start time for withdrawal tests at 199-D5-141 

 

4.5.3 Estimation of effective initial displacement 
Adjusted elapsed times are calculated by subtracting the effective start time from the reported elapsed 
times. The displacements are plotted against the adjusted elapsed times. The estimation of the initial 
displacements is shown in Figure 4-29. Effective initial displacements of 3.2 ft., 1.5 ft., and 2.15 ft. are 
estimated for the three withdrawal tests by back-fitting the observations to 0.0 elapsed time. For a slug 
volume (V) of 0.688 ft3 and a casing radius (rc) of 3 inches, a theoretical initial displacement (H0) of 
3.5 ft. is calculated (H0 =V/rc

2).  Similarly, theoretical initial displacements of 1.67 ft. and 2.4 ft. are 
estimated for the slug volumes of 0.328 ft3 and 0.472 ft3. The visually estimated initial displacements are 
comparable to the theoretical estimates suggesting that the test data are reliable. 
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Figure 4-29. Estimation of effective initial displacement at 199-D5-141 

4.5.4 Normalized displacements 
The normalized displacements are calculated by dividing the observed displacements for the withdrawal 
tests by their respective effective initial displacement and plotted in Figure 4-30.  The responses of the 
first and third tests are internally consistent but the second test’s response deviates from the others after 
300 seconds. An inspection of the field log indicates that the second slug test was abandoned midway 
because the recovery was too long. Therefore, it was excluded from further analysis. The close 
correspondence of the other normalized displacement curves suggests that it is sufficient to analyze the 
data from only one of the withdrawal tests. The third withdrawal test is chosen for analysis because its 
record is the most complete. 
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Figure 4-30. Normalized displacement at 199-D5-141 

4.5.5 Preliminary analysis 
For a first-cut analysis, the normalized displacements for the third withdrawal test are fit with the CBP 
model.  The CBP model fit is shown in Figure 4-31.  A good match to the observations is achieved with a 
storage coefficient, S, of 1×10-3, and a fitted transmissivity, T, of 0.59 m2/d.  This analysis assumes that 
the well penetrates the full thickness of the aquifer. Referring to Table 4-1, we see that for well 199-D5-
141, this is not the case. The aquifer (RUM) is at least 16.55 m (110.11 m – 93.56 m) thick at this 
location, and the length of the well screen is about 3.05 m. Cooper et al. (1967) suggested that in the case 
of a well that penetrates only a portion of the thickness of the aquifer, the effective thickness of the 
aquifer can be specified as the effective length of the well screen.  Since the length of the submerged well 
screen length is 10 ft. (3.05 m), the estimated transmissivity corresponds to a horizontal hydraulic 
conductivity, KH, of 0.2 m/d or 2.3×10-6 m/s. 
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Figure 4-31. CBP Model fit at 199-D5-141 

4.5.6 Refined analysis 
For a more refined analysis, the normalized displacements for the third withdrawal test are fit with the 
KGS model for an unconfined aquifer. The KGS model fit is shown in Figure 4-32. A good match to the 
observations is achieved with a specific storage, Ss, of 3.3×10-4 m-1, an anisotropy ratio KV/KH of 0.1, and 
a fitted horizontal hydraulic conductivity, KH, of 0.2 m/d or 2.3×10-6 m/s. The specific storage value is 
not iteratively estimated but instead calculated by dividing an assumed storage coefficient of 1.0×10-3 by 
the well screen length (10 ft. or 3.05 m).   
 
The fitted value of the specific storage value falls in the range suggested by Younger (1993) as 
representative of aquifer materials that consist of clay, silt and fine sand. This is consistent with the 
description of the material across which the well is screened as ‘Gravelly Silt’. 
 
The estimated hydraulic conductivity is at the higher end of the range for ‘silt, loess’ and at the lower end 
of the range for silty sand reported in the literature (see for example, Freeze and Cherry, 1979; Table 2.2). 
This corresponds well with the description of the screened interval. 
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Figure 4-32. KGS Model fit at 199-D5-141  

4.6 Analysis of Slug Test Data at well 199-D5-143 

Three withdrawal tests were conducted at 199-D5-143 and all of them are analyzed here. 

4.6.1 Raw displacement data for withdrawal tests 
The three withdrawal tests were conducted with slugs of volume 0.688 ft3, 0.328 ft3 and 0.472 ft3 
respectively. The displacements are plotted in Figure 4.33. The normalized displacements in section 4.6.4 
will tell us if these responses are consistent. Inspection of the displacements suggests that the tests are not 
instantaneous but that there is an effective start time for each test. These effective start times are estimated 
in section 4.6.2. 
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Figure 4-33. Displacements from three withdrawal tests at 199-D5-143 

4.6.2 Estimation of effective start time 
Effective start times of 1.75 seconds, 2 seconds and 2.7 seconds are estimated for the three withdrawal 
tests respectively. 
 

DOE/RL-2010-95, REV. 0

C-93



ECF-100HR3-12-0011, REV 0 

Page 40 

 

 

Figure 4-34. Effective start time for withdrawal tests at 199-D5-143 

 

4.6.3 Estimation of effective initial displacement 
Adjusted elapsed times are calculated by subtracting the effective start time from the reported elapsed 
times. The displacements are plotted against the adjusted elapsed times. The estimation of the initial 
displacements is shown in Figure 4-35. Effective initial displacements of 2.9 ft., 1.35 ft., and 1.8 ft. are 
estimated for the three withdrawal tests by back-fitting the observations to 0.0 elapsed time. For a slug 
volume (V) of 0.688 ft3 and a casing radius (rc) of 3 inches, a theoretical initial displacement (H0) of 
3.5 ft. is calculated (H0 =V/rc

2).  Similarly, theoretical initial displacements of 1.67 ft. and 2.4 ft. are 
estimated for the slug volumes of 0.328 ft3 and 0.472 ft3. The visually estimated initial displacements are 
lesser than the theoretical estimates probably because of the non-instantaneous nature of the tests. 
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Figure 4-35. Estimation of effective initial displacement at 199-D5-143 

4.6.4 Normalized displacements 
The normalized displacements are calculated by dividing the observed displacements for the withdrawal 
tests by their respective effective initial displacement. The normalized responses plotted in Figure 4-36 
confirm that the results for all the withdrawal tests are internally consistent. The close correspondence of 
the normalized displacement curves suggests that it is sufficient to analyze the data from only one of the 
withdrawal tests. The first withdrawal test is chosen for analysis. 
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Figure 4-36. Normalized displacement at 199-D5-143 

4.6.5 Preliminary analysis 
For a first-cut analysis, the normalized displacements for the first withdrawal test are fit with the CBP 
model.  The CBP model fit is shown in Figure 4-37.  A good match to the observations is achieved with a 
storage coefficient, S, of 1.2×10-3, and a fitted transmissivity, T, of 137 m2/d.  This analysis assumes that 
the well penetrates the full thickness of the aquifer. Referring to Table 4-1, we see that for well 199-D5-
143, this is not the case. The aquifer (Ringold unit E) is about 7.89 m (119.60 m – 111.71 m) thick at this 
location, and the length of the well screen is about 6.16 m. Cooper et al. (1967) suggested that in the case 
of a well that penetrates only a portion of the thickness of the aquifer, the effective thickness of the 
aquifer can be specified as the effective length of the well screen.  Since the length of the submerged well 
screen length is 20.225 ft. (6.16 m), the estimated transmissivity corresponds to a horizontal hydraulic 
conductivity, KH, of 22 m/d or 2.5×10-4 m/s. 
 
 

DOE/RL-2010-95, REV. 0

C-96



ECF-100HR3-12-0011, REV 0 

Page 43 

 

 
Figure 4-37. CBP Model fit at 199-D5-143 

4.6.6 Refined analysis 
For a more refined analysis, the normalized displacements for the first withdrawal test are fit with the 
KGS model for an unconfined aquifer. The KGS model fit is shown in Figure 4-38. A good match to the 
observations is achieved with a specific storage, Ss, of 2.0×10-4 m-1, an anisotropy ratio KV/KH of 0.1, and 
a fitted horizontal hydraulic conductivity, KH, of 20 m/d or 2.3×10-4 m/s. The specific storage value is not 
iteratively estimated but instead calculated by dividing an assumed storage coefficient of 1.2×10-3 by the 
well screen length (20.225 ft. or 6.16 m).   
 
The fitted value of the specific storage value falls in the range suggested by Younger (1993) as 
representative of aquifer materials that consist of medium sand, fine sand and silt. This does not 
correspond well with the ‘Silty Sandy Gravel’ description of the screened interval. It is possible that there 
could be some fines in the screened interval accounting for the higher specific storage. 
 
The estimated hydraulic conductivity is in the middle of the range for clean sand and at the higher end of 
the range for silty sand reported in the literature (see for example, Freeze and Cherry, 1979; Table 2.2). 
This does not correspond well with the ‘Silty Sandy Gravel’ description of the screened interval. It is 
possible that there could be some unreported fines in the aquifer across from the screened interval 
accounting for the lower hydraulic conductivity. 
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Figure 4-38. KGS Model fit at 199-D5-143  

 

4.7 Analysis of Slug Test Data at well 199-D5-144 

Two withdrawal tests were conducted at 199-D5-144 and both are analyzed here. 

4.7.1 Raw displacement data for withdrawal tests 
The two withdrawal tests were conducted with a slug of volume 0.328 ft3. The displacements are plotted 
in Figure 4.39. The agreement in the responses between the two tests suggests that the test data are 
reliable. Inspection of the displacements suggests that the tests are not instantaneous but that there is an 
effective start time for each test. These effective start times are estimated in section 4.7.2. 
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Figure 4-39. Displacements from two withdrawal tests at 199-D5-144 

4.7.2 Estimation of effective start time 
An effective start time of 1.75 seconds was estimated for the two withdrawal tests as shown in Figure 4-
40. 
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Figure 4-40. Effective start time for withdrawal tests at 199-D5-144 

 

4.7.3 Estimation of effective initial displacement 
Adjusted elapsed times are calculated by subtracting the effective start time from the reported elapsed 
times. The displacements are plotted against the adjusted elapsed times. The estimation of the initial 
displacements is shown in Figure 4-41. Effective initial displacements of 2.78 ft., and 2.88 ft. are 
estimated for the two withdrawal tests by back-fitting the observations to 0.0 elapsed time. For a slug 
volume (V) of 0.328 ft3 and a casing radius (rc) of 2 inches, a theoretical initial displacement (H0) of 
3.75 ft. is calculated (H0 =V/rc

2). The visually estimated initial displacements are close to the theoretical 
estimates suggesting that the test data are reliable. 
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Figure 4-41. Estimation of effective initial displacement at 199-D5-144 

4.7.4 Normalized displacements 
The normalized displacements are calculated by dividing the observed displacements for the withdrawal 
tests by their respective effective initial displacement. The normalized responses plotted in Figure 4-42 
confirm that the results for all the withdrawal tests are internally consistent. The close correspondence of 
the normalized displacement curves suggests that it is sufficient to analyze the data from only one of the 
withdrawal tests. The first withdrawal test is chosen for analysis. 
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Figure 4-42. Normalized displacement at 199-D5-144 

4.7.5 Preliminary analysis 
For a first-cut analysis, the normalized displacements for the first withdrawal test are fit with the CBP 
model.  The CBP model fit is shown in Figure 4-43.  A good match to the observations is achieved with a 
storage coefficient, S, of 4.6×10-4, and a fitted transmissivity, T, of 173 m2/d.  This analysis assumes that 
the well penetrates the full thickness of the aquifer. Referring to Table 4-1, we see that for well 199-D5-
144, this is not the case. The aquifer (Ringold unit E) is about 8.66 m (119.83 m – 111.17 m) thick at this 
location, and the length of the well screen is about 7 m. Cooper et al. (1967) suggested that in the case of 
a well that penetrates only a portion of the thickness of the aquifer, the effective thickness of the aquifer 
can be specified as the effective length of the well screen.  Since the length of the submerged well screen 
length is 23 ft. (7 m), the estimated transmissivity corresponds to a horizontal hydraulic conductivity, KH, 
of 25 m/d or 2.9×10-4 m/s. 
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Figure 4-43. CBP Model fit at 199-D5-144 

4.7.6 Refined analysis 
For a more refined analysis, the normalized displacements for the first withdrawal test are fit with the 
KGS model for an unconfined aquifer. The KGS model fit is shown in Figure 4-44. A good match to the 
observations is achieved with a specific storage, Ss, of 6.6×10-5 m-1, an anisotropy ratio KV/KH of 0.1, and 
a fitted horizontal hydraulic conductivity, KH, of 23 m/d or 2.7×10-4 m/s. The specific storage value is not 
iteratively estimated but instead calculated by dividing an assumed storage coefficient of 4.6×10-4 by the 
well screen length (23 ft. or 7 m).   
 
The fitted value of the specific storage value falls in the range suggested by Younger (1993) as 
representative of aquifer materials that consist of medium sand and coarse sand. This corresponds well 
with the well log which describes the screened interval as a mixture of sand, gravel and silt. 
 
The estimated hydraulic conductivity is in the middle of the range for clean sand and at the higher end of 
the range for silty sand reported in the literature (see for example, Freeze and Cherry, 1979; Table 2.2). 
This corresponds well with the well log which describes the screened interval as a mixture of sand, gravel 
and silt. 
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Figure 4-44. KGS Model fit at 199-D5-144  

 

4.8 Analysis of Slug Test Data at well 199-D6-3 

Three withdrawal tests were conducted at 199-D6-3 and all of them are analyzed here. 

4.8.1 Raw displacement data for withdrawal tests 
The three withdrawal tests were conducted with slugs of volume 0.688 ft3, 0.328 ft3 and 0.472 ft3 
respectively. The displacements are plotted in Figure 4.45. The normalized displacements in section 4.8.4 
will tell us if these responses are consistent. Inspection of the displacements suggests that the tests are not 
instantaneous but that there is an effective start time for each test. These effective start times are estimated 
in section 4.8.2. 
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Figure 4-45. Displacements from three withdrawal tests at 199-D6-3 

4.8.2 Estimation of effective start time 
Effective start times of 3 seconds, 2.25 seconds and 1.75 seconds are estimated for the three withdrawal 
tests respectively. 
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Figure 4-46. Effective start time for withdrawal tests at 199-D6-3 

 

4.8.3 Estimation of effective initial displacement 
Adjusted elapsed times are calculated by subtracting the effective start time from the reported elapsed 
times. The displacements are plotted against the adjusted elapsed times. The estimation of the initial 
displacements is shown in Figure 4-47. Effective initial displacements of 2.95 ft., 1.4 ft., and 1.9 ft. are 
estimated for the three withdrawal tests by back-fitting the observations to 0.0 elapsed time. For a slug 
volume (V) of 0.688 ft3 and a casing radius (rc) of 3 inches, a theoretical initial displacement (H0) of 
3.5 ft. is calculated (H0 =V/rc

2).  Similarly, theoretical initial displacements of 1.67 ft. and 2.4 ft. are 
estimated for the slug volumes of 0.328 ft3 and 0.472 ft3. The visually estimated initial displacements are 
lesser than the theoretical estimates probably because of the non-instantaneous nature of the tests. 
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Figure 4-47. Estimation of effective initial displacement at 199-D6-3 

4.8.4 Normalized displacements 
The normalized displacements are calculated by dividing the observed displacements for the withdrawal 
tests by their respective effective initial displacement. The normalized responses plotted in Figure 4-48 
confirm that the results for all the withdrawal tests are internally consistent. The close correspondence of 
the normalized displacement curves suggests that it is sufficient to analyze the data from only one of the 
withdrawal tests. The first withdrawal test is chosen for analysis. 
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Figure 4-48. Normalized displacement at 199-D6-3 

4.8.5 Preliminary analysis 
For a first-cut analysis, the normalized displacements for the first withdrawal test are fit with the CBP 
model.  The CBP model fit is shown in Figure 4-49.  A good match to the observations is achieved with a 
storage coefficient, S, of 3×10-3, and a fitted transmissivity, T, of 65 m2/d.  This analysis assumes that the 
well penetrates the full thickness of the aquifer. Referring to Table 4-1, we see that for well 199-D6-3, 
this is not the case. The aquifer (Ringold unit E) is about 6.46 m (118.93 m – 112.47 m) thick at this 
location, and the length of the well screen is about 5.11 m. Cooper et al. (1967) suggested that in the case 
of a well that penetrates only a portion of the thickness of the aquifer, the effective thickness of the 
aquifer can be specified as the effective length of the well screen.  Since the length of the submerged well 
screen length is 16.78 ft. (5.11 m), the estimated transmissivity corresponds to a horizontal hydraulic 
conductivity, KH, of 13 m/d or 1.5×10-4 m/s. 
 
 

DOE/RL-2010-95, REV. 0

C-108



ECF-100HR3-12-0011, REV 0 

Page 55 

 

 
Figure 4-49. CBP Model fit at 199-D6-3 

4.8.6 Refined analysis 
For a more refined analysis, the normalized displacements for the first withdrawal test are fit with the 
KGS model for an unconfined aquifer. The KGS model fit is shown in Figure 4-50. A good match to the 
observations is achieved with a specific storage, Ss, of 5.9×10-4 m-1, an anisotropy ratio KV/KH of 0.1, and 
a fitted horizontal hydraulic conductivity, KH, of 12 m/d or 1.4×10-4 m/s. The specific storage value is not 
iteratively estimated but instead calculated by dividing an assumed storage coefficient of 3×10-3 by the 
well screen length (16.78 ft. or 5.11 m).   
 
The fitted value of the specific storage value falls in the range suggested by Younger (1993) as 
representative of aquifer materials that consist of medium sand, fine sand and silt. This does not 
correspond well with the ‘Silty Sandy Gravel’ description of the screened interval. It is possible that there 
could be some fines in the aquifer across the screened interval accounting for the higher specific storage. 
Further discussion with personnel who had knowledge of drilling activities at this well revealed that the 
geologist could have missed the fines because of the well was drilled with a very fast dual percussion 
method using air. 
 
The estimated hydraulic conductivity is in the middle of the range for clean sand and at the higher end of 
the range for silty sand reported in the literature (see for example, Freeze and Cherry, 1979; Table 2.2). 
This does not correspond well with the ‘Silty Sandy Gravel’ description of the screened interval. It is 
possible that there could be some fines in the aquifer across from the screened interval accounting for the 
lower hydraulic conductivity. 
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Figure 4-50. KGS Model fit at 199-D6-3 

4.9 Analysis of Slug Test Data at well 199-H2-1 

Three withdrawal tests were conducted at 199-H2-1 and all of them are analyzed here. 

4.9.1 Raw displacement data for withdrawal tests 
The three withdrawal tests were conducted with slugs of volume 0.688 ft3, 0.328 ft3 and 0.472 ft3 
respectively. The displacements are plotted in Figure 4-51. The normalized displacements in section 4.9.3 
will tell us if these responses are consistent. 
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Figure 4-51. Displacements from three withdrawal tests at 199-H2-1 

4.9.2 Estimation of effective initial displacement 
Adjusted elapsed times are calculated by subtracting the effective start time from the reported elapsed 
times. The displacements are plotted against the adjusted elapsed times. The estimation of the initial 
displacements is shown in Figure 4-52. Effective initial displacements of 3.2 ft., 1.54 ft., and 2.14 ft. are 
estimated for the three withdrawal tests by back-fitting the observations to 0.0 elapsed time. For a slug 
volume (V) of 0.688 ft3 and a casing radius (rc) of 3 inches, a theoretical initial displacement (H0) of 
3.5 ft. is calculated (H0 =V/rc

2).  Similarly, theoretical initial displacements of 1.67 ft. and 2.4 ft. are 
estimated for the slug volumes of 0.328 ft3 and 0.472 ft3. The visually estimated initial displacements are 
relatively close to the theoretical estimates suggesting that the test data are reliable. 
 

 

DOE/RL-2010-95, REV. 0

C-111



ECF-100HR3-12-0011, REV 0 

Page 58 

 

 

Figure 4-52. Estimation of effective initial displacement at 199-H2-1 

4.9.3 Normalized displacements 
The normalized displacements are calculated by dividing the observed displacements for the withdrawal 
tests by their respective effective initial displacement. The normalized responses plotted in Figure 4-53 
confirm that the results for all the withdrawal tests are internally consistent. The close correspondence of 
the normalized displacement curves suggests that it is sufficient to analyze the data from only one of the 
withdrawal tests. The first withdrawal test is chosen for analysis. 
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Figure 4-53. Normalized displacement at 199-H2-1 

4.9.4 Preliminary analysis 
For a first-cut analysis, the normalized displacements for the first withdrawal test are fit with the CBP 
model.  The CBP model fit is shown in Figure 4-54.  A good match to the observations is achieved with a 
storage coefficient, S, of 4×10-4, and a fitted transmissivity, T, of 6.8 m2/d.  This analysis assumes that the 
well penetrates the full thickness of the aquifer. Referring to Table 4-2, we see that for well 199-H2-1, 
this is not the case. The aquifer (RUM) is at least 10.21 m (112.65 m – 102.44 m) thick at this location, 
and the length of the well screen is about 3.05 m. Cooper et al. (1967) suggested that in the case of a well 
that penetrates only a portion of the thickness of the aquifer, the effective thickness of the aquifer can be 
specified as the effective length of the well screen.  Since the length of the submerged well screen length 
is 10 ft. (3.05 m), the estimated transmissivity corresponds to a horizontal hydraulic conductivity, KH, of 
2.2 m/d or 2.5 ×10-5 m/s. 
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Figure 4-54. CBP Model fit at 199-H2-1 

4.9.5 Refined analysis 
For a more refined analysis, the normalized displacements for the first withdrawal test are fit with the 
KGS model for an unconfined aquifer. The KGS model fit is shown in Figure 4-55. A good match to the 
observations is achieved with a specific storage, Ss, of 1.3×10-4 m-1, an anisotropy ratio KV/KH of 0.1, and 
a fitted horizontal hydraulic conductivity, KH, of 2 m/d or 2.3×10-5 m/s. The specific storage value is not 
iteratively estimated but instead calculated by dividing an assumed storage coefficient of 4×10-4 by the 
well screen length (10 ft. or 3.05 m).   
 
The fitted value of the specific storage value falls in the range suggested by Younger (1993) as 
representative of aquifer materials that consist of medium sand, fine sand and silt. This corresponds well 
with the ‘Slightly Silty Sand’ description of the screened interval.  
 
The estimated hydraulic conductivity is in the middle of the range for silty sand and at the lower end of 
the range for clean sand reported in the literature (see for example, Freeze and Cherry, 1979; Table 2.2). 
This corresponds well with the ‘Slightly Silty Sand’ description of the screened interval. 
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Figure 4-55. KGS Model fit at 199-H2-1 

4.10 Analysis of Slug Test Data at well 199-H3-6 

Three withdrawal tests were conducted at 199-H3-6 and all of them are analyzed here. 

4.10.1 Raw displacement data for withdrawal tests 
The three withdrawal tests were conducted with slugs of volume 0.688 ft3, 0.328 ft3 and 0.472 ft3 
respectively. The displacements are plotted in Figure 4.56. The first two tests show dissipation after a few 
hundred seconds whereas the third test dissipates in less than ten seconds. Inspection of the field log 
reveals that the transducer slipped during the third test. Therefore, the third test’s response is not 
considered for further analysis. The normalized displacements in section 4.10.4 will tell us if the 
responses from the first two tests are consistent. Inspection of the displacements suggests that the tests are 
not instantaneous but that there is an effective start time for each test. These effective start times are 
estimated in section 4.10.2. 
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Figure 4-56. Displacements from three withdrawal tests at 199-H3-6 

4.10.2 Estimation of effective start time 
Effective start times of 1.5 seconds and 1.75 seconds are estimated for the first and second withdrawal 
tests respectively. 
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Figure 4-57. Effective start time for withdrawal tests at 199-H3-6 

 

4.10.3 Estimation of effective initial displacement 
Adjusted elapsed times are calculated by subtracting the effective start time from the reported elapsed 
times. The displacements are plotted against the adjusted elapsed times. The estimation of the initial 
displacements is shown in Figure 4-58. Effective initial displacements of 3.0 ft. and 1.3 ft. are estimated 
for the withdrawal tests by back-fitting the observations to 0.0 elapsed time. For a slug volume (V) of 
0.688 ft3 and a casing radius (rc) of 3 inches, a theoretical initial displacement (H0) of 3.5 ft. is calculated 
(H0 =V/rc

2).  Similarly, a theoretical initial displacement of 1.67 ft. is estimated for the slug volume of 
0.328 ft3. The visually estimated initial displacements are less than the theoretical estimates probably 
because of the non-instantaneous nature of the tests. 
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Figure 4-58. Estimation of effective initial displacement at 199-H3-6 

4.10.4 Normalized displacements 
The normalized displacements are calculated by dividing the observed displacements for the withdrawal 
tests by their respective effective initial displacement. The normalized responses plotted in Figure 4-59 
confirm that the results for all the withdrawal tests are internally consistent. The close correspondence of 
the normalized displacement curves suggests that it is sufficient to analyze the data from only one of the 
withdrawal tests. The first withdrawal test is chosen for analysis. 
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Figure 4-59. Normalized displacement at 199-H3-6 

4.10.5 Preliminary analysis 
For a first-cut analysis, the normalized displacements for the first withdrawal test are fit with the CBP 
model.  The CBP model fit is shown in Figure 4-60.  A good match to the observations is achieved with a 
storage coefficient, S, of 6×10-4, and a fitted transmissivity, T, of 113 m2/d.  This analysis assumes that the 
well penetrates the full thickness of the aquifer. Referring to Table 4-2, we see that for well 199-H3-6, 
this is not the case. The aquifer (Hanford) is about 4.11 m (115.56 m – 111.45 m) thick at this location, 
and the length of the well screen is about 2.73 m. Cooper et al. (1967) suggested that in the case of a well 
that penetrates only a portion of the thickness of the aquifer, the effective thickness of the aquifer can be 
specified as the effective length of the well screen.  Since the length of the submerged well screen length 
is 8.95 ft. (2.73 m), the estimated transmissivity corresponds to a horizontal hydraulic conductivity, KH, of 
41 m/d or 4.7×10-4 m/s. 
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Figure 4-60. CBP Model fit at 199-H3-6 

4.10.6 Refined analysis 
For a more refined analysis, the normalized displacements for the first withdrawal test are fit with the 
KGS model for an unconfined aquifer. The KGS model fit is shown in Figure 4-61. A good match to the 
observations is achieved with a specific storage, Ss, of 2.2×10-4 m-1, an anisotropy ratio KV/KH of 0.01, and 
a fitted horizontal hydraulic conductivity, KH, of 38 m/d or 4.4×10-4 m/s. The specific storage value is not 
iteratively estimated but instead calculated by dividing an assumed storage coefficient of 6×10-4 by the 
well screen length (8.95 ft. or 2.73 m).   
 
The fitted value of the specific storage value falls in the range suggested by Younger (1993) as 
representative of aquifer materials that consist of medium sand and coarse sand. This partly corresponds 
with the ‘Sandy Gravel’ description of the screened interval. It is possible that there could be some fines 
in the screened interval accounting for the higher specific storage. 
 
The estimated hydraulic conductivity is in the middle of the range for clean sand and at the higher end of 
the range for silty sand reported in the literature (see for example, Freeze and Cherry, 1979; Table 2.2). 
This partly corresponds with the ‘Sandy Gravel’ description of the screened interval. It is possible that 
there could be some fines in the screened interval accounting for the lower hydraulic conductivity. 
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Figure 4-61. KGS Model fit at 199-H3-6 

 

4.11 Analysis of Slug Test Data at well 199-H3-7 

Three withdrawal tests were conducted at 199-H3-7 and all of them are analyzed here. 

4.11.1 Raw displacement data for withdrawal tests 
The three withdrawal tests were conducted with slugs of volume 0.688 ft3, 0.328 ft3 and 0.472 ft3 
respectively. The displacements are plotted in Figure 4.62. The normalized displacements in section 
4.11.4 will tell us if these responses are consistent. Inspection of the displacements suggests that the tests 
are not instantaneous but that there is an effective start time for each test. These effective start times are 
estimated in section 4.11.2. 
 

DOE/RL-2010-95, REV. 0

C-121



ECF-100HR3-12-0011, REV 0 

Page 68 

 

 

Figure 4-62. Displacements from three withdrawal tests at 199-H3-7 

4.11.2 Estimation of effective start time 
Effective start times of 1.7 seconds, 1.75 seconds and 1.5 seconds are estimated for the three withdrawal 
tests respectively. 
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Figure 4-63. Effective start time for withdrawal tests at 199-H3-7 

 

4.11.3 Estimation of effective initial displacement 
Adjusted elapsed times are calculated by subtracting the effective start time from the reported elapsed 
times. The displacements are plotted against the adjusted elapsed times. The estimation of the initial 
displacements is shown in Figure 4-64. Effective initial displacements of 2.8 ft., 1.3 ft., and 1.85 ft. are 
estimated for the three withdrawal tests by back-fitting the observations to 0.0 elapsed time. For a slug 
volume (V) of 0.688 ft3 and a casing radius (rc) of 3 inches, a theoretical initial displacement (H0) of 
3.5 ft. is calculated (H0 =V/rc

2).  Similarly, theoretical initial displacements of 1.67 ft. and 2.4 ft. are 
estimated for the slug volumes of 0.328 ft3 and 0.472 ft3. The visually estimated initial displacements are 
lesser than the theoretical estimates probably because of the non-instantaneous nature of the tests. 
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Figure 4-64. Estimation of effective initial displacement at 199-H3-7 

4.11.4 Normalized displacements 
The normalized displacements are calculated by dividing the observed displacements for the withdrawal 
tests by their respective effective initial displacement. The normalized responses plotted in Figure 4-65 
confirm that the results for all the withdrawal tests are internally consistent. The close correspondence of 
the normalized displacement curves suggests that it is sufficient to analyze the data from only one of the 
withdrawal tests. The first withdrawal test is chosen for analysis. 
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Figure 4-65. Normalized displacement at 199-H3-7 

4.11.5 Preliminary analysis 
For a first-cut analysis, the normalized displacements for the first withdrawal test are fit with the CBP 
model.  The CBP model fit is shown in Figure 4-66.  A good match to the observations is achieved with a 
storage coefficient, S, of 1.5×10-3, and a fitted transmissivity, T, of 71 m2/d.  This analysis assumes that 
the well penetrates the full thickness of the aquifer. Referring to Table 4-2, we see that for well 199-H3-7, 
this is not the case. The aquifer (Hanford) is about 3.42 m (116.21 m – 112.79 m) thick at this location, 
and the length of the well screen is about 2.1 m. Cooper et al. (1967) suggested that in the case of a well 
that penetrates only a portion of the thickness of the aquifer, the effective thickness of the aquifer can be 
specified as the effective length of the well screen.  Since the length of the submerged well screen length 
is 6.88 ft. (2.1 m), the estimated transmissivity corresponds to a horizontal hydraulic conductivity, KH, of 
34 m/d or 3.9×10-4 m/s. 
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Figure 4-66. CBP Model fit at 199-H3-7 

4.11.6 Refined analysis 
For a more refined analysis, the normalized displacements for the first withdrawal test are fit with the 
KGS model for an unconfined aquifer. The KGS model fit is shown in Figure 4-67. A good match to the 
observations is achieved with a specific storage, Ss, of 7.2×10-4 m-1, an anisotropy ratio KV/KH of 0.1, and 
a fitted horizontal hydraulic conductivity, KH, of 27 m/d or 3.1×10-4 m/s. The specific storage value is not 
iteratively estimated but instead calculated by dividing an assumed storage coefficient of 1.5×10-3 by the 
well screen length (6.88 ft. or 2.1 m).   
 
The fitted value of the specific storage value falls in the range suggested by Younger (1993) as 
representative of aquifer materials that consist of medium sand, fine sand and silt. This does not 
correspond well with the ‘Sandy Gravel’ description of the screened interval. It is possible that there 
could be some fines in the screened interval accounting for the higher specific storage. 
 
The estimated hydraulic conductivity is in the middle of the range for clean sand and at the higher end of 
the range for silty sand reported in the literature (see for example, Freeze and Cherry, 1979; Table 2.2). 
This does not correspond well with the ‘Sandy Gravel’ description of the screened interval. It is possible 
that there could be some fines in the screened interval accounting for the lower hydraulic conductivity. 
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Figure 4-67. KGS Model fit at 199-H3-7 

4.12 Analysis of Slug Test Data at well 199-H3-9 

Three withdrawal tests were conducted at 199-H3-9 and all of them are analyzed here. 

4.12.1 Raw displacement data for withdrawal tests 
The three withdrawal tests were conducted with slugs of volume 0.688 ft3, 0.328 ft3 and 0.472 ft3 
respectively. The displacements are plotted in Figure 4.68. The normalized displacements in section 
4.12.4 will tell us if these responses are consistent. Inspection of the displacements suggests that the tests 
are not instantaneous but that there is an effective start time for each test. These effective start times are 
estimated in section 4.12.2. 
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Figure 4-68. Displacements from three withdrawal tests at 199-H3-9 

4.12.2 Estimation of effective start time 
Effective start times of 2.75 seconds, 3.6 seconds and 3 seconds are estimated for the three withdrawal 
tests respectively. 
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Figure 4-69. Effective start time for withdrawal tests at 199-H3-9 

 

4.12.3 Estimation of effective initial displacement 
Adjusted elapsed times are calculated by subtracting the effective start time from the reported elapsed 
times. The displacements are plotted against the adjusted elapsed times. The estimation of the initial 
displacements is shown in Figure 4-70. Effective initial displacements of 3.15 ft., 1.55 ft., and 2.12 ft. are 
estimated for the three withdrawal tests by back-fitting the observations to 0.0 elapsed time. For a slug 
volume (V) of 0.688 ft3 and a casing radius (rc) of 3 inches, a theoretical initial displacement (H0) of 
3.5 ft. is calculated (H0 =V/rc

2).  Similarly, theoretical initial displacements of 1.67 ft. and 2.4 ft. are 
estimated for the slug volumes of 0.328 ft3 and 0.472 ft3. The visually estimated initial displacements are 
lesser than the theoretical estimates probably because of the non-instantaneous nature of the tests. 
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Figure 4-70. Estimation of effective initial displacement at 199-H3-9 

4.12.4 Normalized displacements 
The normalized displacements are calculated by dividing the observed displacements for the withdrawal 
tests by their respective effective initial displacement. The normalized responses are plotted in 
Figure 4-71. The displacements for the second and third withdrawal tests are internally consistent. 
However, the first test exhibits a different response. The field log did not yield any clues for the cause of 
this discrepancy. The close correspondence of the second and third normalized displacement curves 
suggests that it is sufficient to analyze the data from only one of the withdrawal tests. The third 
withdrawal test is chosen for analysis. In the refined analysis section, the first withdrawal test is also 
considered to check if the resulting hydraulic conductivity values would differ between the first and third 
tests. 
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Figure 4-71. Normalized displacement at 199-H3-9 

4.12.5 Preliminary analysis 
For a first-cut analysis, the normalized displacements for the third withdrawal test are fit with the CBP 
model.  The CBP model fit is shown in Figure 4-72.  A good match to the observations is achieved with a 
storage coefficient, S, of 4×10-4, and a fitted transmissivity, T, of 2.2 m2/d.  This analysis assumes that the 
well penetrates the full thickness of the aquifer. Referring to Table 4-2, we see that for well 199-H3-9, 
this is not the case. The aquifer (RUM) is at least 14.17 m (115.17 m – 101.00 m) thick at this location, 
and the length of the well screen is about 3.05 m. Cooper et al. (1967) suggested that in the case of a well 
that penetrates only a portion of the thickness of the aquifer, the effective thickness of the aquifer can be 
specified as the effective length of the well screen.  Since the length of the submerged well screen length 
is 10 ft. (3.05 m), the estimated transmissivity corresponds to a horizontal hydraulic conductivity, KH, of 
0.7 m/d or 8.1×10-6 m/s. 
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Figure 4-72. CBP Model fit at 199-H3-9 

4.12.6 Refined analysis 
For a more refined analysis, the normalized displacements for the first and third withdrawal tests are fit 
with the KGS model for an unconfined aquifer.  
 
The KGS model fit for the third withdrawal test is shown in Figure 4-73. A good match to the 
observations is achieved with a specific storage, Ss, of 1.3×10-4 m-1, an anisotropy ratio KV/KH of 1.0, and 
a fitted horizontal hydraulic conductivity, KH, of 0.5 m/d or 5.8×10-6 m/s. The specific storage value is 
not iteratively estimated but instead calculated by dividing an assumed storage coefficient of 4×10-4 by 
the well screen length (10 ft. or 3.05 m). The KGS model fit for the first withdrawal test is shown in 
Figure 4-74. Using the specific storage and anisotropy from the third test, a good match to the 
observations is achieved with a fitted horizontal hydraulic conductivity, KH, of 0.7 m/d or 8.1×10-6 m/s. 
Since there is negligible difference between the two estimates, it is sufficient to report only one of them. 
The relatively conservative estimate from the third test, KH, of 0.5 m/d or 5.8×10-6 m/s is reported. 
 
The fitted value of the specific storage value falls in the range suggested by Younger (1993) as 
representative of aquifer materials that consist of medium sand. This corresponds well with the well log 
which describes the screened interval as ‘Sand’. 
 
The estimated hydraulic conductivity values are in the middle of the range for silty sand and at the lower 
end of the range for clean sand reported in the literature (see for example, Freeze and Cherry, 1979; 
Table 2.2). This corresponds well with the well log which describes the screened interval as ‘Sand’. 
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Figure 4-73. KGS Model fit for WT#3 at 199-H3-9 
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Figure 4-74. KGS Model fit for WT #1 at 199-H3-9 

 

4.13 Analysis of Slug Test Data at well 199-H3-10 

Three withdrawal tests were conducted at 199-H3-10 and all of them are analyzed here. 

4.13.1 Raw displacement data for withdrawal tests 
The three withdrawal tests were conducted with slugs of volume 0.688 ft3, 0.328 ft3 and 0.472 ft3 
respectively. The displacements are plotted in Figure 4.75. The normalized displacements in section 
4.13.4 will tell us if these responses are consistent. Inspection of the displacements suggests that the tests 
are not instantaneous but that there is an effective start time for each test. These effective start times are 
estimated in section 4.13.2. 
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Figure 4-75. Displacements from three withdrawal tests at 199-H3-10 

4.13.2 Estimation of effective start time 
Effective start times of 1.75 seconds, 3 seconds and 2 seconds are estimated for the three withdrawal tests 
respectively. 
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Figure 4-76. Effective start time for withdrawal tests at 199-H3-10 

 

4.13.3 Estimation of effective initial displacement 
Adjusted elapsed times are calculated by subtracting the effective start time from the reported elapsed 
times. The displacements are plotted against the adjusted elapsed times. The estimation of the initial 
displacements is shown in Figure 4-77. Effective initial displacements of 3.15 ft., 1.5 ft., and 2.1 ft. are 
estimated for the three withdrawal tests by back-fitting the observations to 0.0 elapsed time. For a slug 
volume (V) of 0.688 ft3 and a casing radius (rc) of 3 inches, a theoretical initial displacement (H0) of 
3.5 ft. is calculated (H0 =V/rc

2).  Similarly, theoretical initial displacements of 1.67 ft. and 2.4 ft. are 
estimated for the slug volumes of 0.328 ft3 and 0.472 ft3. The visually estimated initial displacements are 
lesser than the theoretical estimates probably because of the non-instantaneous nature of the tests. 
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Figure 4-77. Estimation of effective initial displacement at 199-H3-10 

4.13.4 Normalized displacements 
The normalized displacements are calculated by dividing the observed displacements for the withdrawal 
tests by their respective effective initial displacement. The normalized responses plotted in Figure 4-78 
confirm that the results for all the withdrawal tests are internally consistent. The close correspondence of 
the normalized displacement curves suggests that it is sufficient to analyze the data from only one of the 
withdrawal tests. The first withdrawal test is chosen for analysis. 
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Figure 4-78. Normalized displacement at 199-H3-10 

4.13.5 Preliminary analysis 
For a first-cut analysis, the normalized displacements for the first withdrawal test are fit with the CBP 
model.  The CBP model fit is shown in Figure 4-79.  A good match to the observations is achieved with a 
storage coefficient, S, of 5×10-4, and a fitted transmissivity, T, of 5.3 m2/d.  This analysis assumes that the 
well penetrates the full thickness of the aquifer. Referring to Table 4-2, we see that for well 199-H3-10, 
this is not the case. The aquifer (RUM) is at least 15.96 m (111.45 m – 95.49 m) thick at this location, and 
the length of the well screen is about 3.05 m. Cooper et al. (1967) suggested that in the case of a well that 
penetrates only a portion of the thickness of the aquifer, the effective thickness of the aquifer can be 
specified as the effective length of the well screen.  Since the length of the submerged well screen length 
is 10 ft. (3.05 m), the estimated transmissivity corresponds to a horizontal hydraulic conductivity, KH, of 
1.7 m/d or 2.0×10-5 m/s. 
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Figure 4-79. CBP Model fit at 199-H3-10 

4.13.6 Refined analysis 
For a more refined analysis, the normalized displacements for the first withdrawal test are fit with the 
KGS model for an unconfined aquifer. The KGS model fit is shown in Figure 4-80. A good match to the 
observations is achieved with a specific storage, Ss, of 1.6×10-4 m-1, an anisotropy ratio KV/KH of 0.1, and 
a fitted horizontal hydraulic conductivity, KH, of 1.6 m/d or 1.9×10-5 m/s. The specific storage value is 
not iteratively estimated but instead calculated by dividing an assumed storage coefficient of 5×10-4 by 
the well screen length (10 ft. or 3.05 m).   
 
The fitted value of the specific storage value falls in the range suggested by Younger (1993) as 
representative of aquifer materials that consist of medium sand, fine sand and silt. This corresponds well 
with the ‘Sand and Sandy Silt’ description of the screened interval. 
 
The estimated hydraulic conductivity is in the middle of the range for silty sand and at the lower end of 
the range for clean sand reported in the literature (see for example, Freeze and Cherry, 1979; Table 2.2). 
This corresponds well with the ‘Sand and Sandy Silt’ description of the screened interval. 
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Figure 4-80. KGS Model fit at 199-H3-10 

 

4.14 Analysis of Slug Test Data at well 199-H6-3 

Three withdrawal tests were conducted at 199-H6-3 and all of them are analyzed here. 

4.14.1 Raw displacement data for withdrawal tests 
The three withdrawal tests were conducted with slugs of volume 0.688 ft3, 0.328 ft3 and 0.472 ft3 
respectively. The displacements are plotted in Figure 4.81. The normalized displacements in section 
4.14.4 will tell us if these responses are consistent. Inspection of the displacements suggests that the tests 
are not instantaneous but that there is an effective start time for each test. These effective start times are 
estimated in section 4.14.2. 
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Figure 4-81. Displacements from three withdrawal tests at 199-H6-3 

4.14.2 Estimation of effective start time 
Effective start times of 1.5 seconds, 2 seconds and 2.25 seconds are estimated for the three withdrawal 
tests respectively. 
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Figure 4-82. Effective start time for withdrawal tests at 199-H6-3 

4.14.3 Estimation of effective initial displacement 
Adjusted elapsed times are calculated by subtracting the effective start time from the reported elapsed 
times. The displacements are plotted against the adjusted elapsed times. The estimation of the initial 
displacements is shown in Figure 4-83. Effective initial displacements of 2.8 ft., 1.2 ft., and 1.6 ft. are 
estimated for the three withdrawal tests by back-fitting the observations to 0.0 elapsed time. For a slug 
volume (V) of 0.688 ft3 and a casing radius (rc) of 3 inches, a theoretical initial displacement (H0) of 
3.5 ft. is calculated (H0 =V/rc

2).  Similarly, theoretical initial displacements of 1.67 ft. and 2.4 ft. are 
estimated for the slug volumes of 0.328 ft3 and 0.472 ft3. The visually estimated initial displacements are 
lesser than the theoretical estimates probably because of the non-instantaneous nature of the tests. 
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Figure 4-83. Estimation of effective initial displacement at 199-H6-3 

4.14.4 Normalized displacements 
The normalized displacements are calculated by dividing the observed displacements for the withdrawal 
tests by their respective effective initial displacement. The normalized responses plotted in Figure 4-84 
confirm that the results for all the withdrawal tests are internally consistent. The close correspondence of 
the normalized displacement curves suggests that it is sufficient to analyze the data from only one of the 
withdrawal tests. The first withdrawal test is chosen for analysis. 
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Figure 4-84. Normalized displacement at 199-H6-3 

4.14.5 Preliminary analysis 
For a first-cut analysis, the normalized displacements for the first withdrawal test are fit with the CBP 
model.  The CBP model fit is shown in Figure 4-85.  A good match to the observations is achieved with a 
storage coefficient, S, of 1×10-4, and a fitted transmissivity, T, of 180 m2/d.  This analysis assumes that the 
well penetrates the full thickness of the aquifer. Referring to Table 4-2, we see that for well 199-H6-3, 
this is not the case. The aquifer (Hanford) is about 5.79 m (115.45 m – 109.66 m) thick at this location, 
and the length of the well screen is about 5.09 m. Cooper et al. (1967) suggested that in the case of a well 
that penetrates only a portion of the thickness of the aquifer, the effective thickness of the aquifer can be 
specified as the effective length of the well screen.  Since the length of the submerged well screen length 
is 16.7 ft. (5.09 m), the estimated transmissivity corresponds to a horizontal hydraulic conductivity, KH, of 
35 m/d or 4.1×10-4 m/s. 
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Figure 4-85. CBP Model fit at 199-H6-3 

4.14.6 Refined analysis 
For a more refined analysis, the normalized displacements for the first withdrawal test are fit with the 
KGS model for an unconfined aquifer. The KGS model fit is shown in Figure 4-86. A good match to the 
observations is achieved with a specific storage, Ss, of 2.0×10-5 m-1, an anisotropy ratio KV/KH of 0.1, and 
a fitted horizontal hydraulic conductivity, KH, of 27 m/d or 3.1×10-4 m/s. The specific storage value is not 
iteratively estimated but instead calculated by dividing an assumed storage coefficient of 1×10-4 by the 
well screen length (16.7 ft. or 5.09 m).   
 
The fitted value of the specific storage value falls in the range suggested by Younger (1993) as 
representative of aquifer materials that consist of medium sand and coarse sand. This corresponds 
reasonably well with the description of the screened interval as a mixture of sand, gravel, and silt. 
 
The estimated hydraulic conductivity is in the middle of the range for clean sand and at the higher end of 
the range for silty sand reported in the literature (see for example, Freeze and Cherry, 1979; Table 2.2). 
This corresponds reasonably well with the description of the screened interval as a mixture of sand, 
gravel, and silt. 
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Figure 4-86. KGS Model fit at 199-H6-3 

4.15 Analysis of Slug Test Data at well 199-H6-4 

Three withdrawal tests were conducted at 199-H6-4 and all of them are analyzed here. 

4.15.1 Raw displacement data for withdrawal tests 
The three withdrawal tests were conducted with slugs of volume 0.688 ft3, 0.328 ft3 and 0.472 ft3 
respectively. The displacements are plotted in Figure 4.87. The normalized displacements in section 
4.15.4 will tell us if these responses are consistent. Inspection of the displacements suggests that the tests 
are not instantaneous but that there is an effective start time for each test. These effective start times are 
estimated in section 4.15.2. 
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Figure 4-87. Displacements from three withdrawal tests at 199-H6-4 

4.15.2 Estimation of effective start time 
Effective start times of 1.75 seconds, 2 seconds and 1.75 seconds are estimated for the three withdrawal 
tests respectively. 
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Figure 4-88. Effective start time for withdrawal tests at 199-H6-4 

4.15.3 Estimation of effective initial displacement 
Adjusted elapsed times are calculated by subtracting the effective start time from the reported elapsed 
times. The displacements are plotted against the adjusted elapsed times. The estimation of the initial 
displacements is shown in Figure 4-89. Effective initial displacements of 2.1 ft., 1.0 ft., and 1.4 ft. are 
estimated for the three withdrawal tests by back-fitting the observations to 0.0 elapsed time. For a slug 
volume (V) of 0.688 ft3 and a casing radius (rc) of 3 inches, a theoretical initial displacement (H0) of 
3.5 ft. is calculated (H0 =V/rc

2).  Similarly, theoretical initial displacements of 1.67 ft. and 2.4 ft. are 
estimated for the slug volumes of 0.328 ft3 and 0.472 ft3. The visually estimated initial displacements are 
lesser than the theoretical estimates probably because of the non-instantaneous nature of the tests. 
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Figure 4-89. Estimation of effective initial displacement at 199-H6-4 

4.15.4 Normalized displacements 
The normalized displacements are calculated by dividing the observed displacements for the withdrawal 
tests by their respective effective initial displacement. The normalized responses plotted in Figure 4-90 
confirm that the results for all the withdrawal tests are internally consistent. The close correspondence of 
the normalized displacement curves suggests that it is sufficient to analyze the data from only one of the 
withdrawal tests. The first withdrawal test is chosen for analysis. 
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Figure 4-90. Normalized displacement at 199-H6-4 

4.15.5 Preliminary analysis 
For a first-cut analysis, the normalized displacements for the first withdrawal test are fit with the CBP 
model. The CBP model fit is shown in Figure 4-91. A good match to the observations is achieved with a 
storage coefficient, S, of 5×10-5, and a fitted transmissivity, T, of 876 m2/d.  This analysis assumes that the 
well penetrates the full thickness of the aquifer. Referring to Table 4-2, we see that for well 199-H6-4, 
this is not the case. The aquifer (Hanford) is about 16.12 m (116.21 m – 110.09 m) thick at this location, 
and the length of the well screen is about 5.21 m. Cooper et al. (1967) suggested that in the case of a well 
that penetrates only a portion of the thickness of the aquifer, the effective thickness of the aquifer can be 
specified as the effective length of the well screen.  Since the length of the submerged well screen length 
is 17.1 ft. (5.21 m), the estimated transmissivity corresponds to a horizontal hydraulic conductivity, KH, of 
168 m/d or 1.9×10-3 m/s. 
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Figure 4-91. CBP Model fit at 199-H6-4 

4.15.6 Refined analysis 
For a more refined analysis, the normalized displacements for the first withdrawal test are fit with the 
KGS model for an unconfined aquifer. The KGS model fit is shown in Figure 4-92. A good match to the 
observations is achieved with a specific storage, Ss, of 9.6×10-6 m-1, an anisotropy ratio KV/KH of 0.1, and 
a fitted horizontal hydraulic conductivity, KH, of 118 m/d or 1.4×10-3 m/s. The specific storage value is 
not iteratively estimated but instead calculated by dividing an assumed storage coefficient of 5×10-5 by 
the submerged well screen length (17.1 ft. or 5.21 m).   
 
The fitted value of the specific storage value falls in the range suggested by Younger (1993) as 
representative of aquifer materials that consist of coarse sand and gravel. This corresponds well with the 
‘Sandy Gravel’ description of the screened interval. 
 
The estimated hydraulic conductivity at the lower end of the range for gravel and at the higher end of the 
range for clean sand reported in the literature (see for example, Freeze and Cherry, 1979; Table 2.2). This 
corresponds well with the ‘Sandy Gravel’ description of the screened interval. 
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Figure 4-92. KGS Model fit at 199-H6-4 

 

4.16 Analysis of Slug Test Data at well 199-H1-7 

One withdrawal test was conducted at 199-H1-7 and it is analyzed here. 

4.16.1 Raw displacement data for withdrawal tests 
The withdrawal test was conducted with a slug of volume 0.688 ft3. The displacements are plotted in 
Figure 4-93. Unlike the tests at other wells in the vicinity, the response at this well remains nearly static 
for about 230 seconds before dissipation commences. Additionally, the measured response did not 
document the recovery completely. According to the field log, the slug could not be fully inserted into the 
well screen and hit the bottom of the well during the test. An inspection of Table 4-1 reveals that the 
water table is below the screen elevation. Because of the above mentioned reasons, this test was not 
considered reliable. We recommend testing of this well with a smaller slug when the water level is within 
the well screen. 
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Figure 4-93. Displacements from one withdrawal test at 199-H1-7 

 
 

 

 
 
 
 
 
 

  

 
 

 
  

DOE/RL-2010-95, REV. 0

C-153



ECF-100HR3-12-0011, REV 0 

Page 100 

 

5. Summary of interpretations 

5.1 Summary of Slug Test Data 

Slug test data at sixteen wells in the 100-D-Area and 100-H-Area has been analyzed with the CBP and 
KGS methods. The locations of the D and H areas and other Hanford groundwater interest areas are 
shown in Figure 5-1. The slug tests were conducted in materials of the Hanford formation, Ringold E 
Formation and the underlying RUM unit. The estimated specific storage and hydraulic conductivities for 
the D-Area and H-Area are tabulated on Table 5-1 and Table 5-2 respectively. The new estimates of 
hydraulic conductivity are compared with historical estimates from slug tests and pumping tests. Maps of 
all well locations (historical and new) are provided in Figures 5-2 and 5-6.  In Figures 5-3 and 5-7, the 
estimates are classified according to the test type: historical slug test, historical pumping test or new slug 
test. In Figures 5-4 and 5-8, the estimates are classified by magnitude with the new test estimates 
displayed in red and the historical estimates displayed in green. In Figures 5-5 and 5-9, the estimates are 
classified by formation. The well screen elevations along with the elevation of the water table and the top 
of the RUM are shown in Figures 5-10 and 5-11. 
 
The reported hydraulic conductivity values on Tables 5-1 and Table 5-2 are from the refined KGS 
analysis. While the KGS model is more refined, the CBP model has provided a useful first-cut estimate of 
the storage coefficient and hydraulic conductivity. Since the CBP model neglects vertical flow, it yields 
an upper bound estimate of the hydraulic conductivity. It is to be noted that the reported storages are the 
specific storage and not the specific yield. In an unconfined aquifer, the drainage of the pores of the 
formation at the water table is quantified with the specific yield, also referred to as the drainable porosity. 
The effects of the slug tests are not sufficient to cause drainage of pores; therefore, the specific yield does 
not enter into the analysis. Rather, the changes in storage reflect an elastic response, and are more 
appropriately quantified with the specific storage or confined storage coefficient, also referred to as the 
storativity. 
 
In the D-Area, the RUM wells 199-D5-134 and 199-D5-141 yield the lowest hydraulic conductivity 
values of 0.1 m/d and 0.2 m/d, respectively. Out of the remaining six wells, five were screened in the 
Ringold E Formation. Among these wells, the hydraulic conductivity ranged from 13 m/d to 40 m/d. The 
remaining well 199-D3-5 which was screened in both the Hanford and Ringold E units had a higher 
hydraulic conductivity of 59 m/d. The comparison with the historical data shows that there is generally 
good agreement between the two datasets. The vertical anisotropy ratio was assumed to be 0.1 for all the 
D-wells. Changing the anisotropy ratio did not lead to a very different value of the horizontal hydraulic 
conductivity. For instance, at 199-D5-132, the hydraulic conductivity for an anisotropy ratio of 0.01 was 
estimated to be 23 m/d. This estimate is very close to that of 22 m/d for an anisotropy ratio of 0.1. 
 
In the H-Area, three wells were screened in the RUM with hydraulic conductivities ranging from 0.6 m/d 
to 2 m/d. All the remaining wells were screened in the Hanford formation. The hydraulic conductivities at 
these wells ranged from 30 m/d to 127 m/d. The dataset for 199-H1-7 was not analyzed because the water 
table was below the well screen. The comparison with the historical data shows that there is generally 
good agreement between the two datasets. With the exception of 199-H3-6 (0.01) and 199-H3-9 (1.0), an 
assumed anisotropy ratio of 0.1 lead to good fits.  
 
With the exception of 199-H1-7, the tests show 'near-textbook' responses suggesting that excellent field 
practices were in use during the tests. For several wells, the estimated hydraulic conductivity was not 
quite consistent with the value that would be inferred by matching the geologic description with typical 
ranges of values reported in Freeze and Cherry (1979). It was hypothesized that this likely reflects the 
effects of fine-grained materials. As shown in Figure 5- 12, the hydraulic conductivity decreases by 
orders of magnitude for even relatively small amounts of fines. 
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 In addition to the slug test data, well development data were also analyzed in the H-area to help in the 
delineation of Ringold E in the Horn area. This analysis is summarized in the next section. 
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Table 5-1. Estimated Aquifer Properties for D-Area Wells. 

Well name 

 KGS method 

Geologic 
Unit 

Specific 
Storage (m-1) 

Horizontal 
Hydraulic 

Conductivity 
KH (m/d) 

Horizontal 
Hydraulic 

Conductivity 
KH (m/s) 

Horizontal 
Hydraulic 

Conductivity 
KH (cm/s) 

Vertical 
Anisotropy 

Ratio (KV/KH) 

199-D3-5 Hanford 
and 

Ringold E 
2.0×10-6 55 6.4×10-4 6.4×10-2 

0.1 

199-D5-132 Ringold E 6.4×10-4 19 2.2×10-4 2.2×10-2 0.1 

199-D5-133 Ringold E 2.0×10-4 38 4.4×10-4 4.4×10-2 0.1 

199-D5-134 RUM 1.3×10-3 0.1 1.2×10-6 1.2×10-4 0.1 

199-D5-141 RUM 3.3×10-4 0.2 2.3×10-6 2.3×10-4 0.1 

199-D5-143 Ringold E 2.0×10-4 20 2.3×10-4 2.3×10-2 0.1 

199-D5-144 Ringold E 6.6×10-5 23 2.7×10-4 2.7×10-2 0.1 

199-D6-3 Ringold E 5.9×10-4 12 1.4×10-4 1.4×10-2 0.1 

 

Table 5-2. Estimated Aquifer Properties for H-Area Wells. 

Well name 

 KGS method 

Geologic 
Unit 

Specific 
Storage (m-1) 

Horizontal 
Hydraulic 

Conductivity 
KH (m/d) 

Horizontal 
Hydraulic 

Conductivity 
KH (m/s) 

Horizontal 
Hydraulic 

Conductivity 
KH (cm/s) 

Vertical 
Anisotropy 

Ratio (KV/KH) 

199-H2-1 RUM 1.3×10-4 2 2.3×10-5 2.3×10-3 0.1 

199-H3-6 Hanford 2.2×10-4 38 4.4×10-4 4.4×10-2 0.01 

199-H3-7 Hanford 7.2×10-4 27 3.1×10-4 3.1×10-2 0.1 

199-H3-9 RUM 1.3×10-4 0.5 5.8×10-6 6.9×10-4 1.0 

199-H3-10 RUM 1.6×10-4 1.6 1.9×10-5 1.9×10-3 0.1 

199-H6-3 Hanford 2.0×10-5 27 3.1×10-4 3.1×10-2 0.1 

199-H6-4 Hanford 9.6×10-6 118 1.4×10-3 1.4×10-1 0.1 

199-H1-7 Hanford Dataset unreliable. Recommend re-testing with smaller slug during high water level. 

 
 
 
 
 
 
 
.     
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Source:  DOE/RL-2008-66, Hanford Site Groundwater Monitoring for Fiscal Year 2008. 

Figure 5-1. Location of 100 Area Groundwater Operable Units 
in Relation to Other Hanford Site Groundwater Operable Units 
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Figure 5-2. Wells: D-Area 
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Figure 5-3. Hydraulic Conductivity (m/d) Estimates by Test Type: D-Area 

DOE/RL-2010-95, REV. 0

C-159



ECF-100HR3-12-0011, REV 0 

Page 106 

 

 

 
Figure 5-4. Hydraulic Conductivity (m/d) Estimates by Magnitude: D-Area
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Figure 5-5.  Hydraulic Conductivity (m/d) Estimates by Formation Type: D-Area

DOE/RL-2010-95, REV. 0

C-161



ECF-100HR3-12-0011, REV 0 

Page 108 

 

 

 
Figure 5-6. Wells: H-Area
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Figure 5-7. Hydraulic Conductivity (m/d) Estimates by Test Type: H-Area
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Figure 5-8.  Hydraulic Conductivity (m/d) Estimates by Magnitude: H-Area
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Figure 5-9.  Hydraulic Conductivity (m/d) Estimates by Formation Type: H-Area 
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Figure 5-10.  Well Screen Elevations in D-Area 

 

 
Figure 5-11.  Well Screen Elevations in H-Area 
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Figure 5-12.  Effect of fines on the hydraulic conductivity of gravel 

Source: From United States NAVFAC SM Design Manual 7.01, Figure 6 (1986) 

5.2 Summary of Well Development Data 

Well development was analyzed at 19 wells in HR-3 and the specific capacity calculated when data were 
available. When the pumping rate was known, the specific capacity was estimated to be the pumping rate 
divided by the maximum drawdown. The calculated specific capacities are tabulated on Table 5-3 and 
shown visually in Figure 5-14. When both the hydraulic conductivity and the specific capacity data were 
available, the two datasets were plotted against each other. As we can see in Figure 5-13, there appears to 
be a clear correlation between the specific capacity and hydraulic conductivity. This serves as an 
additional qualitative assessment of the reliability of the hydraulic conductivity estimates.  
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Table 5-3. Specific Capacities for H-Area Wells. 

 

Initial 
Submergence 

(ft.) 

Maximum 
Drawdown 

(ft.) 

Pumping 
Rate 

(gpm.) 

Specific 
Capacity 
(gpm/ft) 

Specific 
Capacity (m2/d) 

699-95-48 12.096 11.97 20 1.67 29.9 

699-94-43 10.375 10.34 3.25 0.31 5.6 

699-93-48 51.62 0.85 12.82 15.08 269.7 

199-H6-4 13.658 0.727 38.9 53.51 956.7 

199-H6-4 13.658 0.339 17.9 52.8 944.1 

199-H6-3 7.78 3.8 29 7.63 136.5 

199-H4-80 5.93 1.26 68.8 54.6 976.3 

199-H4-80 19.86 1.233 68.8 55.8 997.7 

199-H4-78 14.95 11.58 unknown   

199-H4-74 4.45 2.38 21 8.82 157.8 

199-H3-9 44.7 44.67 6.7 0.15 2.7 

199-H3-7 2.496 2.45 7.9 3.22 57.7 

199-H3-6 6.25 4.01 18 4.49 80.3 

199-H3-10 65.125 56.37 24 0.43 7.6 

199-H3-10 65.125 56.1 20 0.36 6.4 

199-H2-1 41.25 40.18 unknown   

199-H2-1 41.25 41.168 unknown   

199-H1-5 8.18 6.525 65.8 10.08 180.3 

199-H1-5 14.56 9.6 71.8 7.48 133.7 
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Figure 5-13. Specific Capacity vs. Hydraulic Conductivity: H-Area
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Figure 5-14. Spatial plot of Specific Capacity and Hydraulic Conductivity: H-Area 
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Introduction 
 
Between November 4, 2010 and April 25, 2011 sediment samples were received from 100-HR-3 Operable Unit for geochemical studies. 
 
 
Analytical Results/Methodology 
 
The analyses for this project were performed at the 331 building located in the 300 Area of the Hanford Site. The analyses were performed 
according to Pacific Northwest National Laboratory (PNNL) approved procedures and/or nationally recognized test procedures. The data sets 
include the sample identification numbers, analytical results, estimated quantification limits (EQL), and quality control data.  
 
Quality Control 
 
The preparatory and analytical quality control requirements, calibration requirements, acceptance criteria, and failure actions are defined in the 
on-line QA plan “Conducting Analytical Work in Support of Regulatory Programs” (CAW). This QA plan implements the Hanford Analytical 
Services Quality Assurance Requirements Documents (HASQARD) for PNNL. 
 
Definitions 
 
Dup      Duplicate 
RPD  Relative Percent Difference 
NR  No Recovery (percent recovery less than zero) 
ND  Non-Detectable 
%REC Percent Recovery 
 
Sample Receipt 
 
Samples were received with a chain of custody (COC) and were analyzed according to the sample identification numbers supplied by the client. 
All Samples were refrigerated upon receipt until prepared for analysis.  
 
All samples were received with custody seals intact unless noted in the Case Narrative.  
 
Holding Times 
 
Holding time is defined as the time from sample preparation to the time of analyses. The prescribed holding times were met for all analytes 
unless noted in the Case Narrative.  
 
Analytical Results 
 
All reported analytical results meet the requirements of the CAW or client specified SOW unless noted in the case narrative. 
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Case Narrative Report 

Hold Time: 

Preparation Blank (PB): 

Duplicate (DUP): 

Duplicate RPD for Uranium 238 (38.9%) was above the acceptance limit (35) in 1E05003-DUP1 for ICPMS-Tc_U-WE 
The sample result is less than 10 times the detection limits. Duplicate recoveries are not applicable to this analyte. 

Laboratory Control Samples (LCS): 

Post Spike (PS): 

Matrix Spike (MS): 

No Discrepancies Noted 
 

Other QC Criteria: 

Matrix Spike Recovery for Chromium, Hexavalent (48.8%) was outside acceptance limits (75-125) in 1E23001-MS1 for Hexavalent 
Chromium/Soil 
Potential Matrix interference. Sample results associated with this batch are below the EQL. There should be no impact to the data as 
reported. 

No Discrepancies Noted 
 

 
I certify that this data package is in compliance with the SOW, both technically and for completeness, for other than the 
conditions detailed above. Release of the data contained in this hard copy data package has been authorized by the 
Laboratory Analytical Manager as verified by this signature. 
 

          
                                                     Michael Lindberg 

 
DISCLAIMER 

 
This report was prepared as an account of work sponsored by an agency of the United States Government. Neither the United States 
Government nor any agency thereof, nor Battelle Memorial Institute, nor any of their employees, makes any warranty, express or implied, 
or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any specific commercial 
product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any agency thereof, or Battelle Memorial Institute. The views and opinions 
of authors expressed herein do not necessarily state or reflect those of the United States Government or any agency thereof. 

No Discrepancies Noted 
 

No Discrepancies Noted 
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SAMPLES INCLUDED IN THIS REPORT 

100-HR-3 Remedial Optimization Wells 

Date Received Date Collected Matrix Laboratory ID HEIS No. 
B28JK2 1011025-01 SOIL 11/3/10  10:20 11/4/10  14:30 
B27C24 1011025-02 SOIL 11/9/10  09:25 11/11/10  13:30 
B28KF6 1011025-03 SOIL 11/5/10  14:54 11/11/10  13:30 
B28KW9 1011025-04 SOIL 11/12/10  12:15 11/16/10  08:40 
B28N30 1011025-05 SOIL 11/11/10  11:30 11/16/10  08:40 
B273M1 1011025-07 SOIL 11/19/10  10:15 12/2/10  09:05 
B27C13 1011025-08 SOIL 12/1/10  11:03 12/2/10  09:05 
B29M71 1011025-09 SOIL 12/1/10  11:03 12/2/10  09:05 
B28YW2 1011025-10 SOIL 12/3/10  08:35 12/6/10  13:20 
B28CP2 1011025-11 SOIL 1/14/11  08:50 1/19/11  13:40 
B29C20 1011025-13 SOIL 1/22/11  08:18 1/24/11  13:30 
B29P71 1011025-17 SOIL 1/25/11  09:35 1/26/11  13:15 
B29HN7 1011025-21 SOIL 2/16/11  14:35 2/17/11  13:30 
B2B4H0 1011025-29 SOIL 3/16/11  13:05 3/21/11  13:30 
B2C647 1011025-33 SOIL 4/14/11  14:40 4/25/11  13:00 
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The following analyses were performed on the following samples included in this report: 
 Metals 1:1 DI Water Extract by ICPMS 
 Metals Acid Extract by ICPMS 
Hexavalent Chromium by Colorimetric Determination 
Metals 1:1 Water Extract by ICPOES 
Metals Acid Extract by ICPOES 
Moisture Content 
Tc_U  Acid Extract by ICPMS 
Tc_U 1:1 DI Water Extract by ICPMS 
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Wet Chemistry 

Moisture Content (% by Weight) by AGG-WC-001 
HEIS No. Lab ID Results EQL Analyzed Batch 

1011025-01 B28JK2 3.13E1 5/02/11 1D29007 N/A 
1011025-02 B27C24 3.04E1 5/02/11 1D29007 N/A 
1011025-03 B28KF6 2.66E1 5/02/11 1D29007 N/A 
1011025-04 B28KW9 2.22E1 5/02/11 1D29007 N/A 
1011025-05 B28N30 3.42E1 5/02/11 1D29007 N/A 
1011025-07 B273M1 1.32E1 5/02/11 1D29007 N/A 
1011025-08 B27C13 1.67E1 5/02/11 1D29007 N/A 
1011025-09 B29M71 1.88E1 5/02/11 1D29007 N/A 
1011025-10 B28YW2 2.82E1 5/02/11 1D29007 N/A 
1011025-11 B28CP2 1.20E1 5/02/11 1D29007 N/A 
1011025-13 B29C20 2.39E1 5/02/11 1D29007 N/A 
1011025-17 B29P71 2.18E1 5/02/11 1D29007 N/A 
1011025-21 B29HN7 1.72E1 5/02/11 1D29007 N/A 
1011025-29 B2B4H0 1.51E1 5/02/11 1D29007 N/A 
1011025-33 B2C647 2.10E1 5/02/11 1D29007 N/A 
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Hexavalent Chromium/Soil 

Chromium, Hexavalent (ug/g dry) by Colorimetric Determination 
HEIS No. Lab ID Results EQL Analyzed Batch 

1011025-01 B28JK2 <6.62E-1 5/20/11 1E23001 6.62E-1 
1011025-02 B27C24 <6.52E-1 5/20/11 1E23001 6.52E-1 
1011025-03 B28KF6 <6.33E-1 5/20/11 1E23001 6.33E-1 
1011025-04 B28KW9 <6.10E-1 5/20/11 1E23001 6.10E-1 
1011025-05 B28N30 <6.72E-1 5/20/11 1E23001 6.72E-1 
1011025-07 B273M1 <5.71E-1 5/20/11 1E23001 5.71E-1 
1011025-08 B27C13 <5.85E-1 5/20/11 1E23001 5.85E-1 
1011025-09 B29M71 <5.94E-1 5/20/11 1E23001 5.94E-1 
1011025-10 B28YW2 <6.37E-1 5/20/11 1E23001 6.37E-1 
1011025-11 B28CP2 <5.59E-1 5/20/11 1E23001 5.59E-1 
1011025-13 B29C20 <6.19E-1 5/20/11 1E23001 6.19E-1 
1011025-17 B29P71 <6.09E-1 5/20/11 1E23001 6.09E-1 
1011025-21 B29HN7 <5.87E-1 5/20/11 1E23001 5.87E-1 
1011025-29 B2B4H0 <5.75E-1 5/20/11 1E23001 5.75E-1 
1011025-33 B2C647 <6.05E-1 5/20/11 1E23001 6.05E-1 
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Hexavalent Chromium/1:1 Water Extract 

Chromium, Hexavalent (ug/g dry) by Colorimetric Determination 
HEIS No. Lab ID Results EQL Analyzed Batch 

1011025-01 B28JK2 <3.43E-2 5/05/11 1E05001 3.43E-2 
1011025-02 B27C24 <3.48E-2 5/05/11 1E05001 3.48E-2 
1011025-03 B28KF6 <3.67E-2 5/05/11 1E05001 3.67E-2 
1011025-04 B28KW9 <3.89E-2 5/05/11 1E05001 3.89E-2 
1011025-05 B28N30 <3.29E-2 5/05/11 1E05001 3.29E-2 
1011025-07 B273M1 <4.44E-2 5/05/11 1E05001 4.44E-2 
1011025-08 B27C13 <6.26E-2 5/05/11 1E05001 6.26E-2 
1011025-09 B29M71 <4.05E-2 5/05/11 1E05001 4.05E-2 
1011025-10 B28YW2 <3.58E-2 5/05/11 1E05001 3.58E-2 
1011025-11 B28CP2 <4.40E-2 5/05/11 1E05001 4.40E-2 
1011025-13 B29C20 <3.79E-2 5/05/11 1E05001 3.79E-2 
1011025-17 B29P71 4.62E-2 5/05/11 1E05001 3.91E-2 
1011025-21 B29HN7 <4.14E-2 5/05/11 1E05001 4.14E-2 
1011025-29 B2B4H0 <4.23E-2 5/05/11 1E05001 4.23E-2 
1011025-33 B2C647 <4.42E-2 5/05/11 1E05001 4.42E-2 
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Total Metals by PNNL-AGG-ICP-AES/1:1 Water Extract 

CAS #  Analyte Results Units EQL Analyzed Method Batch 

1011025-01 Lab ID: HEIS No. B28JK2 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES <1.24E-1 Barium 1E09001 1.24E-1 

1011025-02 Lab ID: HEIS No. B27C24 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES <1.24E-1 Barium 1E09001 1.24E-1 

1011025-03 Lab ID: HEIS No. B28KF6 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES <1.24E-1 Barium 1E09001 1.24E-1 

1011025-04 Lab ID: HEIS No. B28KW9 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES <1.24E-1 Barium 1E09001 1.24E-1 

1011025-05 Lab ID: HEIS No. B28N30 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES <1.24E-1 Barium 1E09001 1.24E-1 

1011025-07 Lab ID: HEIS No. B273M1 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES <1.26E-1 Barium 1E09001 1.26E-1 

1011025-08 Lab ID: HEIS No. B27C13 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES <1.76E-1 Barium 1E09001 1.76E-1 

1011025-09 Lab ID: HEIS No. B29M71 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES <1.24E-1 Barium 1E09001 1.24E-1 

1011025-10 Lab ID: HEIS No. B28YW2 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES <1.24E-1 Barium 1E09001 1.24E-1 

1011025-11 Lab ID: HEIS No. B28CP2 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES <1.24E-1 Barium 1E09001 1.24E-1 

1011025-13 Lab ID: HEIS No. B29C20 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES <1.23E-1 Barium 1E09001 1.23E-1 

1011025-17 Lab ID: HEIS No. B29P71 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES <1.24E-1 Barium 1E09001 1.24E-1 

1011025-21 Lab ID: HEIS No. B29HN7 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES <1.24E-1 Barium 1E09001 1.24E-1 

1011025-29 Lab ID: HEIS No. B2B4H0 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES <1.24E-1 Barium 1E09001 1.24E-1 

1011025-33 Lab ID: HEIS No. B2C647 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES <1.36E-1 Barium 1E09001 1.36E-1 

DOE/RL-2010-95, REV. 0

C-181



Radionuclides by ICP-MS/Acid Extract

CAS #  Analyte Results Units EQL Analyzed MethodBatch

1011025-01Lab ID:HEIS No. B28JK2

U-238 ug/g dry 5/05/11 PNNL-AGG-4155.64E-1Uranium 238 1E050044.59E-2

1011025-02Lab ID:HEIS No. B27C24

U-238 ug/g dry 5/05/11 PNNL-AGG-4153.16E-1Uranium 238 1E050044.58E-2

1011025-03Lab ID:HEIS No. B28KF6

U-238 ug/g dry 5/05/11 PNNL-AGG-4154.30E-1Uranium 238 1E050044.45E-2

1011025-04Lab ID:HEIS No. B28KW9

U-238 ug/g dry 5/05/11 PNNL-AGG-4157.17E-1Uranium 238 1E050044.27E-2

1011025-05Lab ID:HEIS No. B28N30

U-238 ug/g dry 5/05/11 PNNL-AGG-4151.00E0Uranium 238 1E050044.68E-2

1011025-07Lab ID:HEIS No. B273M1

U-238 ug/g dry 5/05/11 PNNL-AGG-4151.84E-1Uranium 238 1E050043.96E-2

1011025-08Lab ID:HEIS No. B27C13

U-238 ug/g dry 5/05/11 PNNL-AGG-4151.61E0Uranium 238 1E050044.03E-2

1011025-09Lab ID:HEIS No. B29M71

U-238 ug/g dry 5/05/11 PNNL-AGG-4157.89E-1Uranium 238 1E050044.13E-2

1011025-10Lab ID:HEIS No. B28YW2

U-238 ug/g dry 5/05/11 PNNL-AGG-4158.41E-1Uranium 238 1E050044.52E-2

1011025-11Lab ID:HEIS No. B28CP2

U-238 ug/g dry 5/05/11 PNNL-AGG-4151.75E-1Uranium 238 1E050043.93E-2

1011025-13Lab ID:HEIS No. B29C20

U-238 ug/g dry 5/05/11 PNNL-AGG-4152.03E-1Uranium 238 1E050044.33E-2

1011025-17Lab ID:HEIS No. B29P71

U-238 ug/g dry 5/05/11 PNNL-AGG-4157.03E-1Uranium 238 1E050044.28E-2

1011025-21Lab ID:HEIS No. B29HN7

U-238 ug/g dry 5/05/11 PNNL-AGG-4153.85E-1Uranium 238 1E050044.05E-2

1011025-29Lab ID:HEIS No. B2B4H0

U-238 ug/g dry 5/05/11 PNNL-AGG-4152.17E-1Uranium 238 1E050044.04E-2

1011025-33Lab ID:HEIS No. B2C647

U-238 ug/g dry 5/05/11 PNNL-AGG-4154.37E-1Uranium 238 1E050044.20E-2
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Radionuclides by ICP-MS/1:1 Water Extract 

CAS #  Analyte Results Units EQL Analyzed Method Batch 

1011025-01 Lab ID: HEIS No. B28JK2 
U-238 ug/g dry 5/06/11 PNNL-AGG-415 1.68E-3 Uranium 238 1E05003 7.98E-5 

1011025-02 Lab ID: HEIS No. B27C24 
U-238 ug/g dry 5/06/11 PNNL-AGG-415 4.30E-4 Uranium 238 1E05003 8.00E-5 

1011025-03 Lab ID: HEIS No. B28KF6 
U-238 ug/g dry 5/06/11 PNNL-AGG-415 1.81E-3 Uranium 238 1E05003 7.99E-5 

1011025-04 Lab ID: HEIS No. B28KW9 
U-238 ug/g dry 5/06/11 PNNL-AGG-415 9.00E-5 Uranium 238 1E05003 8.00E-5 

1011025-05 Lab ID: HEIS No. B28N30 
U-238 ug/g dry 5/06/11 PNNL-AGG-415 <7.99E-5 Uranium 238 1E05003 7.99E-5 

1011025-07 Lab ID: HEIS No. B273M1 
U-238 ug/g dry 5/06/11 PNNL-AGG-415 3.30E-4 Uranium 238 1E05003 8.16E-5 

1011025-08 Lab ID: HEIS No. B27C13 
U-238 ug/g dry 5/06/11 PNNL-AGG-415 4.92E-3 Uranium 238 1E05003 1.14E-4 

1011025-09 Lab ID: HEIS No. B29M71 
U-238 ug/g dry 5/06/11 PNNL-AGG-415 3.28E-3 Uranium 238 1E05003 7.99E-5 

1011025-10 Lab ID: HEIS No. B28YW2 
U-238 ug/g dry 5/06/11 PNNL-AGG-415 <7.99E-5 Uranium 238 1E05003 7.99E-5 

1011025-11 Lab ID: HEIS No. B28CP2 
U-238 ug/g dry 5/06/11 PNNL-AGG-415 2.31E-4 Uranium 238 1E05003 8.00E-5 

1011025-13 Lab ID: HEIS No. B29C20 
U-238 ug/g dry 5/06/11 PNNL-AGG-415 4.02E-4 Uranium 238 1E05003 7.98E-5 

1011025-17 Lab ID: HEIS No. B29P71 
U-238 ug/g dry 5/06/11 PNNL-AGG-415 1.26E-3 Uranium 238 1E05003 8.00E-5 

1011025-21 Lab ID: HEIS No. B29HN7 
U-238 ug/g dry 5/06/11 PNNL-AGG-415 1.59E-3 Uranium 238 1E05003 8.00E-5 

1011025-29 Lab ID: HEIS No. B2B4H0 
U-238 ug/g dry 5/06/11 PNNL-AGG-415 2.71E-4 Uranium 238 1E05003 7.98E-5 

1011025-33 Lab ID: HEIS No. B2C647 
U-238 ug/g dry 5/06/11 PNNL-AGG-415 1.03E-3 Uranium 238 1E05003 8.76E-5 
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RCRA Metals By PNNL-AGG-415/1:1 Water Extract 

CAS #  Analyte Results Units EQL Analyzed Method Batch 

1011025-01 Lab ID: HEIS No. B28JK2 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 <3.44E-3 Chromium 1E06003 3.44E-3 
7440-38-2 ug/g dry 6/13/11 PNNL-AGG-415 <2.83E-3 Arsenic 1E06003 2.83E-3 
14687-58-2 ug/g dry 5/31/11 PNNL-AGG-415 <7.90E-3 Selenium 1E06003 7.90E-3 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <3.12E-3 Silver 1E06003 3.12E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <5.72E-4 Cadmium 1E06003 5.72E-4 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 <1.16E-3 Lead 1E06003 1.16E-3 

1011025-02 Lab ID: HEIS No. B27C24 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 <3.44E-3 Chromium 1E06003 3.44E-3 
7440-38-2 ug/g dry 6/13/11 PNNL-AGG-415 8.12E-3 Arsenic 1E06003 2.83E-3 
14687-58-2 ug/g dry 5/31/11 PNNL-AGG-415 <7.91E-3 Selenium 1E06003 7.91E-3 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <3.13E-3 Silver 1E06003 3.13E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <5.73E-4 Cadmium 1E06003 5.73E-4 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 <1.16E-3 Lead 1E06003 1.16E-3 

1011025-03 Lab ID: HEIS No. B28KF6 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 1.25E-2 Chromium 1E06003 3.44E-3 
7440-38-2 ug/g dry 6/13/11 PNNL-AGG-415 5.87E-3 Arsenic 1E06003 2.83E-3 
14687-58-2 ug/g dry 5/31/11 PNNL-AGG-415 <7.91E-3 Selenium 1E06003 7.91E-3 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <3.13E-3 Silver 1E06003 3.13E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <5.73E-4 Cadmium 1E06003 5.73E-4 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 <1.16E-3 Lead 1E06003 1.16E-3 

1011025-04 Lab ID: HEIS No. B28KW9 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 <3.44E-3 Chromium 1E06003 3.44E-3 
7440-38-2 ug/g dry 6/13/11 PNNL-AGG-415 <2.84E-3 Arsenic 1E06003 2.84E-3 
14687-58-2 ug/g dry 5/31/11 PNNL-AGG-415 <7.92E-3 Selenium 1E06003 7.92E-3 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <3.13E-3 Silver 1E06003 3.13E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <5.73E-4 Cadmium 1E06003 5.73E-4 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 <1.16E-3 Lead 1E06003 1.16E-3 

1011025-05 Lab ID: HEIS No. B28N30 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 <3.44E-3 Chromium 1E06003 3.44E-3 
7440-38-2 ug/g dry 6/13/11 PNNL-AGG-415 5.98E-3 Arsenic 1E06003 2.83E-3 
14687-58-2 ug/g dry 5/31/11 PNNL-AGG-415 <7.91E-3 Selenium 1E06003 7.91E-3 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <3.13E-3 Silver 1E06003 3.13E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <5.73E-4 Cadmium 1E06003 5.73E-4 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 <1.16E-3 Lead 1E06003 1.16E-3 

1011025-07 Lab ID: HEIS No. B273M1 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 <3.50E-3 Chromium 1E06003 3.50E-3 
7440-38-2 ug/g dry 6/13/11 PNNL-AGG-415 <2.88E-3 Arsenic 1E06003 2.88E-3 
14687-58-2 ug/g dry 5/31/11 PNNL-AGG-415 <8.05E-3 Selenium 1E06003 8.05E-3 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <3.18E-3 Silver 1E06003 3.18E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <5.83E-4 Cadmium 1E06003 5.83E-4 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 <1.18E-3 Lead 1E06003 1.18E-3 

1011025-08 Lab ID: HEIS No. B27C13 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 <4.89E-3 Chromium 1E06003 4.89E-3 
7440-38-2 ug/g dry 6/13/11 PNNL-AGG-415 7.65E-3 Arsenic 1E06003 4.03E-3 
14687-58-2 ug/g dry 5/31/11 PNNL-AGG-415 <1.12E-2 Selenium 1E06003 1.12E-2 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <4.44E-3 Silver 1E06003 4.44E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <8.13E-4 Cadmium 1E06003 8.13E-4 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 <1.65E-3 Lead 1E06003 1.65E-3 
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RCRA Metals By PNNL-AGG-415/1:1 Water Extract 

CAS #  Analyte Results Units EQL Analyzed Method Batch 

1011025-09 Lab ID: HEIS No. B29M71 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 <3.44E-3 Chromium 1E06003 3.44E-3 
7440-38-2 ug/g dry 6/13/11 PNNL-AGG-415 6.69E-3 Arsenic 1E06003 2.83E-3 
14687-58-2 ug/g dry 5/31/11 PNNL-AGG-415 <7.91E-3 Selenium 1E06003 7.91E-3 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <3.12E-3 Silver 1E06003 3.12E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <5.73E-4 Cadmium 1E06003 5.73E-4 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 <1.16E-3 Lead 1E06003 1.16E-3 

1011025-10 Lab ID: HEIS No. B28YW2 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 <3.44E-3 Chromium 1E06003 3.44E-3 
7440-38-2 ug/g dry 6/13/11 PNNL-AGG-415 1.18E-2 Arsenic 1E06003 2.83E-3 
14687-58-2 ug/g dry 5/31/11 PNNL-AGG-415 <7.91E-3 Selenium 1E06003 7.91E-3 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <3.13E-3 Silver 1E06003 3.13E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <5.73E-4 Cadmium 1E06003 5.73E-4 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 <1.16E-3 Lead 1E06003 1.16E-3 

1011025-11 Lab ID: HEIS No. B28CP2 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 <3.44E-3 Chromium 1E06003 3.44E-3 
7440-38-2 ug/g dry 6/13/11 PNNL-AGG-415 <2.84E-3 Arsenic 1E06003 2.84E-3 
14687-58-2 ug/g dry 5/31/11 PNNL-AGG-415 <7.92E-3 Selenium 1E06003 7.92E-3 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <3.13E-3 Silver 1E06003 3.13E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <5.73E-4 Cadmium 1E06003 5.73E-4 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 <1.16E-3 Lead 1E06003 1.16E-3 

1011025-13 Lab ID: HEIS No. B29C20 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 <3.44E-3 Chromium 1E06003 3.44E-3 
7440-38-2 ug/g dry 6/13/11 PNNL-AGG-415 <2.83E-3 Arsenic 1E06003 2.83E-3 
14687-58-2 ug/g dry 5/31/11 PNNL-AGG-415 <7.90E-3 Selenium 1E06003 7.90E-3 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <3.12E-3 Silver 1E06003 3.12E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <5.72E-4 Cadmium 1E06003 5.72E-4 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 <1.16E-3 Lead 1E06003 1.16E-3 

1011025-17 Lab ID: HEIS No. B29P71 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 3.73E-2 Chromium 1E06003 3.45E-3 
7440-38-2 ug/g dry 6/13/11 PNNL-AGG-415 8.84E-3 Arsenic 1E06003 2.84E-3 
14687-58-2 ug/g dry 5/31/11 PNNL-AGG-415 <7.92E-3 Selenium 1E06003 7.92E-3 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <3.13E-3 Silver 1E06003 3.13E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <5.73E-4 Cadmium 1E06003 5.73E-4 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 <1.16E-3 Lead 1E06003 1.16E-3 

1011025-21 Lab ID: HEIS No. B29HN7 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 5.44E-3 Chromium 1E06003 3.44E-3 
7440-38-2 ug/g dry 6/13/11 PNNL-AGG-415 <2.83E-3 Arsenic 1E06003 2.83E-3 
14687-58-2 ug/g dry 5/31/11 PNNL-AGG-415 <7.91E-3 Selenium 1E06003 7.91E-3 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <3.13E-3 Silver 1E06003 3.13E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <5.73E-4 Cadmium 1E06003 5.73E-4 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 <1.16E-3 Lead 1E06003 1.16E-3 

1011025-29 Lab ID: HEIS No. B2B4H0 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 <3.44E-3 Chromium 1E06003 3.44E-3 
7440-38-2 ug/g dry 6/13/11 PNNL-AGG-415 <2.83E-3 Arsenic 1E06003 2.83E-3 
14687-58-2 ug/g dry 5/31/11 PNNL-AGG-415 <7.90E-3 Selenium 1E06003 7.90E-3 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <3.12E-3 Silver 1E06003 3.12E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <5.72E-4 Cadmium 1E06003 5.72E-4 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 <1.16E-3 Lead 1E06003 1.16E-3 
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RCRA Metals By PNNL-AGG-415/1:1 Water Extract 

CAS #  Analyte Results Units EQL Analyzed Method Batch 

1011025-33 Lab ID: HEIS No. B2C647 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 <3.77E-3 Chromium 1E06003 3.77E-3 
7440-38-2 ug/g dry 6/13/11 PNNL-AGG-415 5.75E-3 Arsenic 1E06003 3.11E-3 
14687-58-2 ug/g dry 5/31/11 PNNL-AGG-415 <8.67E-3 Selenium 1E06003 8.67E-3 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <3.42E-3 Silver 1E06003 3.42E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <6.27E-4 Cadmium 1E06003 6.27E-4 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 <1.27E-3 Lead 1E06003 1.27E-3 
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RCRA Metals By PNNL-AGG-415/Special Extract 

CAS #  Analyte Results Units EQL Analyzed Method Batch 

1011025-01 Lab ID: HEIS No. B28JK2 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES 8.65E1 Barium 1E09002 1.89E0 

1011025-02 Lab ID: HEIS No. B27C24 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES 5.00E1 Barium 1E09002 1.88E0 

1011025-03 Lab ID: HEIS No. B28KF6 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES 5.20E1 Barium 1E09002 1.83E0 

1011025-04 Lab ID: HEIS No. B28KW9 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES 4.95E1 Barium 1E09002 1.76E0 

1011025-05 Lab ID: HEIS No. B28N30 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES 5.79E1 Barium 1E09002 1.93E0 

1011025-07 Lab ID: HEIS No. B273M1 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES 7.12E1 Barium 1E09002 1.63E0 

1011025-08 Lab ID: HEIS No. B27C13 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES 1.12E2 Barium 1E09002 1.66E0 

1011025-09 Lab ID: HEIS No. B29M71 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES 9.13E1 Barium 1E09002 1.70E0 

1011025-10 Lab ID: HEIS No. B28YW2 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES 8.13E1 Barium 1E09002 1.86E0 

1011025-11 Lab ID: HEIS No. B28CP2 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES 4.50E1 Barium 1E09002 1.62E0 

1011025-13 Lab ID: HEIS No. B29C20 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES 2.82E1 Barium 1E09002 1.78E0 

1011025-17 Lab ID: HEIS No. B29P71 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES 7.01E1 Barium 1E09002 1.76E0 

1011025-21 Lab ID: HEIS No. B29HN7 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES 1.17E2 Barium 1E09002 1.66E0 

1011025-29 Lab ID: HEIS No. B2B4H0 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES 3.27E1 Barium 1E09002 1.66E0 

1011025-33 Lab ID: HEIS No. B2C647 
7440-39-3 ug/g dry 5/09/11 PNNL-AGG-ICP-AES 6.39E1 Barium 1E09002 1.73E0 
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RCRA Metals By PNNL-AGG-415/Acid Extract 

CAS #  Analyte Results Units EQL Analyzed Method Batch 

1011025-01 Lab ID: HEIS No. B28JK2 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 1.64E1 Chromium 1E06004 6.48E-1 
7440-38-2 ug/g dry 6/15/11 PNNL-AGG-415 1.68E0 Arsenic 1E06004 3.76E-1 
14687-58-2 ug/g dry 6/14/11 PNNL-AGG-415 <7.27E-1 Selenium 1E06004 7.27E-1 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <1.18E-3 Silver 1E06004 1.18E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <3.10E-3 Cadmium 1E06004 3.10E-3 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 4.19E0 Lead 1E06004 1.77E-1 

1011025-02 Lab ID: HEIS No. B27C24 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 1.17E1 Chromium 1E06004 6.46E-1 
7440-38-2 ug/g dry 6/15/11 PNNL-AGG-415 1.50E0 Arsenic 1E06004 3.75E-1 
14687-58-2 ug/g dry 6/14/11 PNNL-AGG-415 <7.25E-1 Selenium 1E06004 7.25E-1 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <1.17E-3 Silver 1E06004 1.17E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <3.09E-3 Cadmium 1E06004 3.09E-3 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 4.23E0 Lead 1E06004 1.76E-1 

1011025-03 Lab ID: HEIS No. B28KF6 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 1.17E1 Chromium 1E06004 6.28E-1 
7440-38-2 ug/g dry 6/15/11 PNNL-AGG-415 1.14E0 Arsenic 1E06004 3.64E-1 
14687-58-2 ug/g dry 6/14/11 PNNL-AGG-415 <7.05E-1 Selenium 1E06004 7.05E-1 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <1.14E-3 Silver 1E06004 1.14E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <3.01E-3 Cadmium 1E06004 3.01E-3 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 3.74E0 Lead 1E06004 1.71E-1 

1011025-04 Lab ID: HEIS No. B28KW9 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 1.18E1 Chromium 1E06004 6.02E-1 
7440-38-2 ug/g dry 6/15/11 PNNL-AGG-415 1.06E0 Arsenic 1E06004 3.50E-1 
14687-58-2 ug/g dry 6/14/11 PNNL-AGG-415 <6.76E-1 Selenium 1E06004 6.76E-1 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <1.09E-3 Silver 1E06004 1.09E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <2.89E-3 Cadmium 1E06004 2.89E-3 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 4.22E0 Lead 1E06004 1.64E-1 

1011025-05 Lab ID: HEIS No. B28N30 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 2.10E1 Chromium 1E06004 6.60E-1 
7440-38-2 ug/g dry 6/15/11 PNNL-AGG-415 5.78E-1 Arsenic 1E06004 3.83E-1 
14687-58-2 ug/g dry 6/14/11 PNNL-AGG-415 <7.41E-1 Selenium 1E06004 7.41E-1 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <1.20E-3 Silver 1E06004 1.20E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <3.16E-3 Cadmium 1E06004 3.16E-3 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 5.60E0 Lead 1E06004 1.80E-1 

1011025-07 Lab ID: HEIS No. B273M1 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 5.44E0 Chromium 1E06004 5.59E-1 
7440-38-2 ug/g dry 6/15/11 PNNL-AGG-415 5.34E-1 Arsenic 1E06004 3.25E-1 
14687-58-2 ug/g dry 6/14/11 PNNL-AGG-415 <6.27E-1 Selenium 1E06004 6.27E-1 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <1.02E-3 Silver 1E06004 1.02E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <2.68E-3 Cadmium 1E06004 2.68E-3 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 1.33E0 Lead 1E06004 1.52E-1 

1011025-08 Lab ID: HEIS No. B27C13 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 1.35E1 Chromium 1E06004 5.69E-1 
7440-38-2 ug/g dry 6/15/11 PNNL-AGG-415 1.49E1 Arsenic 1E06004 3.30E-1 
14687-58-2 ug/g dry 6/14/11 PNNL-AGG-415 <6.38E-1 Selenium 1E06004 6.38E-1 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <1.03E-3 Silver 1E06004 1.03E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <2.73E-3 Cadmium 1E06004 2.73E-3 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 4.40E0 Lead 1E06004 1.55E-1 
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RCRA Metals By PNNL-AGG-415/Acid Extract 

CAS #  Analyte Results Units EQL Analyzed Method Batch 

1011025-09 Lab ID: HEIS No. B29M71 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 8.77E0 Chromium 1E06004 5.82E-1 
7440-38-2 ug/g dry 6/15/11 PNNL-AGG-415 3.51E0 Arsenic 1E06004 3.38E-1 
14687-58-2 ug/g dry 5/31/11 PNNL-AGG-415 <4.90E-1 Selenium 1E06004 4.90E-1 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <1.06E-3 Silver 1E06004 1.06E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <2.79E-3 Cadmium 1E06004 2.79E-3 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 2.32E0 Lead 1E06004 1.59E-1 

1011025-10 Lab ID: HEIS No. B28YW2 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 1.01E1 Chromium 1E06004 6.37E-1 
7440-38-2 ug/g dry 6/15/11 PNNL-AGG-415 1.13E0 Arsenic 1E06004 3.70E-1 
14687-58-2 ug/g dry 5/31/11 PNNL-AGG-415 <5.36E-1 Selenium 1E06004 5.36E-1 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <1.16E-3 Silver 1E06004 1.16E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <3.05E-3 Cadmium 1E06004 3.05E-3 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 5.36E0 Lead 1E06004 1.74E-1 

1011025-11 Lab ID: HEIS No. B28CP2 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 2.10E1 Chromium 1E06004 5.55E-1 
7440-38-2 ug/g dry 6/15/11 PNNL-AGG-415 8.18E-1 Arsenic 1E06004 3.22E-1 
14687-58-2 ug/g dry 5/31/11 PNNL-AGG-415 <4.67E-1 Selenium 1E06004 4.67E-1 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <1.01E-3 Silver 1E06004 1.01E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <2.66E-3 Cadmium 1E06004 2.66E-3 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 1.42E0 Lead 1E06004 1.51E-1 

1011025-13 Lab ID: HEIS No. B29C20 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 5.57E0 Chromium 1E06004 6.11E-1 
7440-38-2 ug/g dry 6/15/11 PNNL-AGG-415 9.68E-1 Arsenic 1E06004 3.55E-1 
14687-58-2 ug/g dry 5/31/11 PNNL-AGG-415 <5.14E-1 Selenium 1E06004 5.14E-1 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <1.11E-3 Silver 1E06004 1.11E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <2.93E-3 Cadmium 1E06004 2.93E-3 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 1.38E0 Lead 1E06004 1.67E-1 

1011025-17 Lab ID: HEIS No. B29P71 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 1.74E1 Chromium 1E06004 6.04E-1 
7440-38-2 ug/g dry 6/15/11 PNNL-AGG-415 1.07E0 Arsenic 1E06004 3.51E-1 
14687-58-2 ug/g dry 5/31/11 PNNL-AGG-415 <5.09E-1 Selenium 1E06004 5.09E-1 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <1.10E-3 Silver 1E06004 1.10E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <2.90E-3 Cadmium 1E06004 2.90E-3 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 4.77E0 Lead 1E06004 1.65E-1 

1011025-21 Lab ID: HEIS No. B29HN7 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 8.20E0 Chromium 1E06004 5.71E-1 
7440-38-2 ug/g dry 6/15/11 PNNL-AGG-415 7.11E-1 Arsenic 1E06004 3.31E-1 
14687-58-2 ug/g dry 5/31/11 PNNL-AGG-415 <4.80E-1 Selenium 1E06004 4.80E-1 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <1.04E-3 Silver 1E06004 1.04E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <2.74E-3 Cadmium 1E06004 2.74E-3 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 1.99E0 Lead 1E06004 1.56E-1 

1011025-29 Lab ID: HEIS No. B2B4H0 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 5.75E0 Chromium 1E06004 5.70E-1 
7440-38-2 ug/g dry 6/15/11 PNNL-AGG-415 8.45E-1 Arsenic 1E06004 3.31E-1 
14687-58-2 ug/g dry 5/31/11 PNNL-AGG-415 <4.80E-1 Selenium 1E06004 4.80E-1 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <1.04E-3 Silver 1E06004 1.04E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <2.73E-3 Cadmium 1E06004 2.73E-3 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 1.36E0 Lead 1E06004 1.55E-1 
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RCRA Metals By PNNL-AGG-415/Acid Extract 

CAS #  Analyte Results Units EQL Analyzed Method Batch 

1011025-33 Lab ID: HEIS No. B2C647 
14092-98-9 ug/g dry 5/31/11 PNNL-AGG-415 1.15E1 Chromium 1E06004 5.93E-1 
7440-38-2 ug/g dry 6/15/11 PNNL-AGG-415 8.73E-1 Arsenic 1E06004 3.44E-1 
14687-58-2 ug/g dry 5/31/11 PNNL-AGG-415 <4.99E-1 Selenium 1E06004 4.99E-1 
14378-37-1 ug/g dry 5/31/11 PNNL-AGG-415 <1.08E-3 Silver 1E06004 1.08E-3 
14336-64-2 ug/g dry 5/31/11 PNNL-AGG-415 <2.84E-3 Cadmium 1E06004 2.84E-3 
13966-28-4 ug/g dry 5/31/11 PNNL-AGG-415 2.87E0 Lead 1E06004 1.62E-1 
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Equilibrium Kd 1:1 Calculations
1011025-01 B28JK2 1011025-02 B27C24 1011025-03 B28KF6
Analyte Kd (L/g) Analyte Kd (L/g) Analyte Kd (L/g)
Arsenic ND Arsenic 0.183729 Arsenic 0.193208
Barium ND Barium ND Barium ND
Cadmium ND Cadmium ND Cadmium ND
Chromium ND Chromium ND Chromium 0.935
Chromium, Hexavalent ND Chromium, Hexavalent ND Chromium, Hexavalent ND
Lead ND Lead ND Lead ND
Selenium ND Selenium ND Selenium ND
Silver ND Silver ND Silver ND
Uranium 238 0.334714 Uranium 238 0.733884 Uranium 238 0.236569

1011025-04 B28KW9 1011025-05 B28N30 1011025-07 B273M1
Analyte Kd (L/g) Analyte Kd (L/g) Analyte Kd (L/g)
Arsenic ND Arsenic 0.095656 Arsenic ND
Barium ND Barium ND Barium ND
Cadmium ND Cadmium ND Cadmium ND
Chromium ND Chromium ND Chromium ND
Chromium, Hexavalent ND Chromium, Hexavalent ND Chromium, Hexavalent ND
Lead ND Lead ND Lead ND
Selenium ND Selenium ND Selenium ND
Silver ND Silver ND Silver ND
Uranium 238 7.965667 Uranium 238 ND Uranium 238 0.556576

1011025-08 B27C13 1011025-09 B29M71 1011025-10 B28YW2
Analyte Kd (L/g) Analyte Kd (L/g) Analyte Kd (L/g)
Arsenic 1.946712 Arsenic 0.523664 Arsenic 0.094763
Barium ND Barium ND Barium ND
Cadmium ND Cadmium ND Cadmium ND
Chromium ND Chromium ND Chromium ND
Chromium, Hexavalent ND Chromium, Hexavalent ND Chromium, Hexavalent ND
Lead ND Lead ND Lead ND
Selenium ND Selenium ND Selenium ND
Silver ND Silver ND Silver ND
Uranium 238 0.326236 Uranium 238 0.239549 Uranium 238 ND

1011025-11 B28CP2 1011025-13 B29C20 1011025-17 B29P71
Analyte Kd (L/g) Analyte Kd (L/g) Analyte Kd (L/g)
Arsenic ND Arsenic ND Arsenic 0.120041
Barium ND Barium ND Barium ND
Cadmium ND Cadmium ND Cadmium ND
Chromium ND Chromium ND Chromium 0.465488
Chromium, Hexavalent ND Chromium, Hexavalent ND Chromium, Hexavalent ND
Lead ND Lead ND Lead ND
Selenium ND Selenium ND Selenium ND
Silver ND Silver ND Silver ND
Uranium 238 0.756576 Uranium 238 0.503975 Uranium 238 0.556937

1011025-21 B29HN7 1011025-29 B2B4H0 1011025-33 B2C647
Analyte Kd (L/g) Analyte Kd (L/g) Analyte Kd (L/g)
Arsenic ND Arsenic ND Arsenic 0.150826
Barium ND Barium ND Barium ND
Cadmium ND Cadmium ND Cadmium ND
Chromium 1.506353 Chromium ND Chromium ND
Chromium, Hexavalent ND Chromium, Hexavalent ND Chromium, Hexavalent ND
Lead ND Lead ND Lead ND
Selenium ND Selenium ND Selenium ND
Silver ND Silver ND Silver ND
Uranium 238 0.241138 Uranium 238 0.799738 Uranium 238 0.423272
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Result Limit 
Reporting 

Units Level 
Spike 

Result 
Source 

%REC 
%REC 
Limits RPD 

RPD 
Limit Notes   Analyte 

Hexavalent Chromium/Soil - Quality Control 

Environmental Science Laboratory 

Batch 1E23001 - Hexavalent Chromium Digest 

Blank (1E23001-BLK1) Prepared & Analyzed: 05/20/11  
ug/g wet <5.00E-2 Chromium, Hexavalent 5.00E-2 

LCS (1E23001-BS1) Prepared & Analyzed: 05/20/11  
ug/g wet 5.01E-1 80-120 81.9 4.10E-1 Chromium, Hexavalent 5.00E-2 

Duplicate (1E23001-DUP1) Prepared & Analyzed: 05/20/11  Source: 1011025-04 
ug/g dry ND 20 <6.09E-1 Chromium, Hexavalent 6.09E-1 

Matrix Spike (1E23001-MS1) Prepared & Analyzed: 05/20/11  Source: 1011025-04 
ug/g dry 5.00E-1 3.00E-3 75-125 48.2 2.44E-1 Chromium, Hexavalent 6.14E-1 
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Result Limit 
Reporting 

Units Level 
Spike 

Result 
Source 

%REC 
%REC 
Limits RPD 

RPD 
Limit Notes   Analyte 

Hexavalent Chromium/1:1 Water Extract - Quality Control 

Environmental Science Laboratory 

Batch 1E05001 - 1:1 Water Extract (Cr6) 

Blank (1E05001-BLK1) Prepared & Analyzed: 05/05/11  
ug/g wet <5.00E-2 Chromium, Hexavalent 5.00E-2 

LCS (1E05001-BS1) Prepared & Analyzed: 05/05/11  
ug/g wet 5.01E-1 70-130 101 5.05E-1 Chromium, Hexavalent 5.00E-2 

Duplicate (1E05001-DUP1) Prepared & Analyzed: 05/05/11  Source: 1011025-04 
ug/g dry ND 20 <3.89E-2 Chromium, Hexavalent 3.89E-2 

Post Spike (1E05001-PS1) Prepared & Analyzed: 05/05/11  Source: 1011025-04 
ug/mL 5.00E-1 2.00E-2 75-125 101 5.25E-1 Chromium, Hexavalent N/A 

DOE/RL-2010-95, REV. 0

C-193



Result Limit 
Reporting 

Units Level 
Spike 

Result 
Source 

%REC 
%REC 
Limits RPD 

RPD 
Limit Notes   Analyte 

Total Metals by PNNL-AGG-ICP-AES/1:1 Water Extract - Quality Control 

Environmental Science Laboratory 

Batch 1E09001 - 1:1 Water Extract (ICP/ICPMS) 

Blank (1E09001-BLK1) Prepared: 05/04/11  Analyzed: 05/09/11  
ug/g wet <1.24E-1 Barium 1.24E-1 

LCS (1E09001-BS1) Prepared: 05/04/11  Analyzed: 05/09/11  
ug/g wet 4.99E0 80-120 98.9 4.94E0 Barium 1.24E-1 

Duplicate (1E09001-DUP1) Prepared: 05/04/11  Analyzed: 05/09/11  Source: 1011025-04 
ug/g dry ND 35 <1.24E-1 Barium 1.24E-1 

Post Spike (1E09001-PS1) Prepared & Analyzed: 05/09/11  Source: 1011025-04 
ug/L 2.50E2 3.20E0 75-125 99.1 2.51E2 Barium N/A 
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Result Limit 
Reporting 

Units Level 
Spike 

Result 
Source 

%REC 
%REC 
Limits RPD 

RPD 
Limit Notes   Analyte 

Radionuclides by ICP-MS/Acid Extract - Quality Control 

Environmental Science Laboratory 

Batch 1E05004 - ASTM D 5198 (ICP/ICPMS) 

Blank (1E05004-BLK1) Prepared & Analyzed: 05/05/11  
ug/g wet <1.00E-2 Uranium 238 1.00E-2 

Duplicate (1E05004-DUP1) Prepared & Analyzed: 05/05/11  Source: 1011025-04 
ug/g dry 7.17E-1 35 2.45 6.99E-1 Uranium 238 4.24E-2 

Post Spike (1E05004-PS1) Prepared & Analyzed: 05/05/11  Source: 1011025-33 
ug/L 1.00E0 1.04E0 75-125 93.8 1.98E0 Uranium 238 N/A 
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Result Limit 
Reporting 

Units Level 
Spike 

Result 
Source 

%REC 
%REC 
Limits RPD 

RPD 
Limit Notes   Analyte 

Radionuclides by ICP-MS/1:1 Water Extract - Quality Control 

Environmental Science Laboratory 

Batch 1E05003 - 1:1 Water Extract (ICP/ICPMS) 

Blank (1E05003-BLK1) Prepared: 05/05/11  Analyzed: 05/06/11  
ug/g wet <8.00E-5 Uranium 238 8.00E-5 

Duplicate (1E05003-DUP1) Prepared: 05/05/11  Analyzed: 05/06/11  Source: 1011025-04 
ug/g dry 9.00E-5 35 38.9 1.33E-4 Uranium 238 8.00E-5 

Post Spike (1E05003-PS1) Prepared: 05/05/11  Analyzed: 05/06/11  Source: 1011025-33 
ug/L 1.00E0 1.89E-1 75-125 102 1.21E0 Uranium 238 N/A 
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Result Limit 
Reporting 

Units Level 
Spike 

Result 
Source 

%REC 
%REC 
Limits RPD 

RPD 
Limit Notes   Analyte 

RCRA Metals By PNNL-AGG-415/1:1 Water Extract - Quality Control 

Environmental Science Laboratory 

Batch 1E06003 - 1:1 Water Extract (ICP/ICPMS) 

Blank (1E06003-BLK1) Prepared: 05/06/11  Analyzed: 05/31/11  
ug/g wet <3.44E-3 Chromium 3.44E-3 

" <2.84E-3 Arsenic 2.84E-3 
" <7.92E-3 Selenium 7.92E-3 
" <3.13E-3 Silver 3.13E-3 
" <5.73E-4 Cadmium 5.73E-4 
" <1.16E-3 Lead 1.16E-3 

LCS (1E06003-BS1) Prepared: 05/06/11  Analyzed: 05/31/11  
ug/g wet 4.99E0 80-120 99.6 4.97E0 Chromium 3.44E-1 

" 4.99E0 80-120 95.9 4.79E0 Arsenic 2.84E-1 
" 4.99E0 80-120 99.7 4.98E0 Selenium 7.92E-1 
" 4.99E0 80-120 93.3 4.66E0 Silver 3.13E-1 
" 4.99E0 80-120 92.7 4.63E0 Cadmium 5.73E-2 
" 4.99E0 80-120 94.3 4.71E0 Lead 1.16E-1 

Duplicate (1E06003-DUP1) Prepared: 05/06/11  Analyzed: 05/31/11  Source: 1011025-04 
ug/g dry ND 35 <3.44E-3 Chromium 3.44E-3 

" ND 35 <2.83E-3 Arsenic 2.83E-3 
" ND 35 <7.91E-3 Selenium 7.91E-3 
" ND 35 <3.13E-3 Silver 3.13E-3 
" ND 35 <5.73E-4 Cadmium 5.73E-4 
" ND 35 <1.16E-3 Lead 1.16E-3 

Post Spike (1E06003-PS1) Prepared: 05/06/11  Analyzed: 05/31/11  Source: 1011025-33 
ug/L 5.00E0 1.40E-1 75-125 99.9 5.14E0 Chromium N/A 

" 5.00E0 1.05E0 75-125 106 6.36E0 Arsenic N/A 
" 5.00E0 2.82E-1 75-125 100 5.30E0 Selenium N/A 
" 5.00E0 1.18E-3 75-125 95.4 4.77E0 Silver N/A 
" 5.00E0 1.18E-2 75-125 102 5.11E0 Cadmium N/A 
" 5.00E0 1.62E-2 75-125 99.8 5.01E0 Lead N/A 
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Result Limit 
Reporting 

Units Level 
Spike 

Result 
Source 

%REC 
%REC 
Limits RPD 

RPD 
Limit Notes   Analyte 

RCRA Metals By PNNL-AGG-415/Special Extract - Quality Control 

Environmental Science Laboratory 

Batch 1E09002 - ASTM D 5198 (ICP/ICPMS) 

Blank (1E09002-BLK1) Prepared: 05/04/11  Analyzed: 05/09/11  
ug/g wet <4.12E-1 Barium 4.12E-1 

LCS (1E09002-BS1) Prepared: 05/04/11  Analyzed: 05/09/11  
ug/g wet 5.80E0 80-120 97.8 5.68E0 Barium 4.12E-2 

Duplicate (1E09002-DUP1) Prepared: 05/04/11  Analyzed: 05/09/11  Source: 1011025-04 
ug/g dry 4.95E1 35 4.53 4.73E1 Barium 1.75E0 

Post Spike (1E09002-PS1) Prepared & Analyzed: 05/09/11  Source: 1011025-04 
ug/L 2.50E2 2.32E2 75-125 103 4.88E2 Barium N/A 

DOE/RL-2010-95, REV. 0
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Result Limit 
Reporting 

Units Level 
Spike 

Result 
Source 

%REC 
%REC 
Limits RPD 

RPD 
Limit Notes   Analyte 

RCRA Metals By PNNL-AGG-415/Acid Extract - Quality Control 

Environmental Science Laboratory 

Batch 1E06004 - ASTM D 5198 (ICP/ICPMS) 

Blank (1E06004-BLK1) Prepared: 05/06/11  Analyzed: 05/31/11  
ug/g wet <1.41E-1 Chromium 1.41E-1 

" <8.20E-2 Arsenic 8.20E-2 
" <1.19E-1 Selenium 1.19E-1 
" <3.85E-3 Silver 3.85E-3 
" <1.02E-2 Cadmium 1.02E-2 
" <3.85E-2 Lead 3.85E-2 

LCS (1E06004-BS1) Prepared: 05/06/11  Analyzed: 05/31/11  
ug/g wet 5.80E0 80-120 104 6.04E0 Chromium 9.42E-1 

" 5.80E0 80-120 96.4 5.60E0 Arsenic 4.10E-1 
" 5.80E0 80-120 93.5 5.43E0 Selenium 7.93E-1 
" 5.80E0 80-120 97.5 5.66E0 Silver 2.56E-2 
" 5.80E0 80-120 98.6 5.72E0 Cadmium 6.77E-2 
" 5.80E0 80-120 100 5.81E0 Lead 2.57E-1 

Duplicate (1E06004-DUP1) Prepared: 05/06/11  Analyzed: 05/31/11  Source: 1011025-04 
ug/g dry 1.18E1 35 4.60 1.13E1 Chromium 5.98E-1 

" 1.06E0 35 8.02 9.82E-1 Arsenic 3.47E-1 
" ND 35 <6.71E-1 Selenium 6.71E-1 
" ND 35 6.13E-2 Silver 1.63E-2 
" ND 35 6.10E-2 Cadmium 4.30E-2 
" 4.22E0 35 7.05 3.93E0 Lead 1.63E-1 

Post Spike (1E06004-PS1) Prepared: 05/06/11  Analyzed: 05/31/11  Source: 1011025-33 
ug/L 5.00E0 3.65E1 75-125 101 4.15E1 Chromium N/A 

" 5.00E0 2.08E0 75-125 96.0 6.88E0 Arsenic N/A 
" 5.00E0 7.72E-2 75-125 107 5.44E0 Selenium N/A 
" 5.00E0 1.18E-3 75-125 93.1 4.66E0 Silver N/A 
" 5.00E0 1.18E-2 75-125 99.4 4.98E0 Cadmium N/A 
" 5.00E0 9.13E0 75-125 89.4 1.36E1 Lead N/A 
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I 

--C-HA_I_N-OF_C_U_S~-0-D_Y_/SAMPL;~~~~Y-S-IS -;EQ~-ES_T ____ .. -----··~ F10-214--0-1G-- -~ PA~E 1 OF 1 

COMPANY CONTACT ---- ---rT.ELEPHONE NO~----- TiiR.oJECT- COORDINATO~ -------- ----D;.;:--A --
1 • • PRICE CODE 8N 

DYEKMAN, DL 373·2530 DYEKMAN, DL J TURNAROUND 

~~-- CH2MHitl Plateau Remediation Company 
----- ----·--~-- -------

~LL 

l~_!'-QC l~..C . .-Yxz.{lY\~tcu_\.~ 
PROJECTDESIGNATION ------ SAFNo:---------- 1 AIRQUALITY D 45Days/45 

100 Area Remedial Investigation/Feasibility Analysis- 100-HR-3- Sediment F1~-214 _______ --~-- __ Days_ 

I SAMPLING LOCATION 

' C7620 (199-03-5); I-020 

FIELD LOGBOOK NO. -TACTUAL SAMPLE DEPTH COA I METHOD OF SHIPMENT -- - - -

HNF-N- 4Cjl c;f Pc t~ 0'5 .0 - ~ oS", \(\t 300110ES10 _ FEDERAL EXPRESS 

SHIPPED TO ---~0-F_FS_IT_ E PROPERTY NO. _r--__<j__ ------- BILL OF LADING/ AIR BILL NO. 

ICE CHEST NO. 

~Environmental Sciences Laboratory SEE PTR I SEE PTR 

· MATRIX* POSSIBLE SAMPLE HAZARDS/ REMARKS G~ PRESERVATION None ~ 
I 
~~~~rum Ccmtains Radioa~ive Material at con~entrations _ - _ __. __ ---. . ___ .. 
liquids tflat may 6~ me~ not~ r'egulat~for. . . . - .. HOLDING TIME ·-~Months . I • 

' DS=Drum transportation per 49 CFR f lATA Dangerous · · 
Solids Goods Regulations but are not releasable per 
L=liquid · : DOE Order 5400.5 (1990/1993) 
O=Oil 
S=Soil 
SE=Sediment 
T=Tissue 
V=VegetatioQ 
W=Water 

- . . 
·TYPE OF CONTAINER 

NO. OF CONTAINER($) 

VOLUME. 

I~~;::: I SPECIAL ..... ,.;.. AND/OR STORAGE I SAMPlHNALVSIS 

~. -SAMPLE No:~1 MATRiX* 

273M1 SOIL 
.. 

SAMPLE DATE \ SAMPLE TIME 

I J· I q • \0 II \) \ s 

GfP 

1000ml 

KD- Batch {No 
CAS}; 

SIGN/ PRINT NAMES SPECIAL INSTRUCTIONS - . I . _ zi: ~- RECEIVE~ BYiSToRED IN -~--->----M-~· T-E-/TI_M_E __ ----'--1 ** Th~ 100 Area_ S&GRP _Characterization and Monitoring Sampling and 1• 

~\.. )CLV"Cl.C. ~/ fi/19/IOIZI ssu_ .. Rt . NOV 1. 9 201U letS AnalySIS GKI apphe~ to thiS SAF.D The CACN for all analytical work at 
--- --- -- -- -- · ~ - ·- - - --- WSCF laboratory is 401642ES20. · 

RELINQUISHED BY/REMOVED FROM 

RELINQUISHED BY/REMOVED FROM 

RELINQUISHED BY/REMOVED FROM 

LABORATORY 
SECTION 

FINAL SAMPLE 
DISPOSITION 

RECEIVED BY 

DISPOSAL METHOD 

DATE/TI,M~•O[ MECEIVED 
I)...,_. 

I 
DATE/TIME I RECEIVED BY/STORED IN 

DATE/TIMe! RECEIVED BY/STORED IN 

I 

DATE/TIME I RECEIVED BY /STORED IN 

~____j_ _____ _ 

DATE/TIME 

DATE/TIME 

DATE/TIME 

Y!J-G-'# f;SL 09002JJ--

.BRM.# 13~6({ 

0 
TITLE 

DISPOSED BY 

1H~ I' t.lt: •. ~ . ~ 
\ ·t i 

DATE/TIME -- -

DATE/TIME 

A-6003-618(01/06) 
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~OLLE:O~~Hm Plate~ Re.media~ion~lllpa~y . .-. L .. OMP.ANY CONTACT ~HAIN o~ c~~~~~:L:P::;::~A. L ~s~s -.RE. j::O:ECT CooRD~ TOR jt ~1~-214-019 ~_}PAG~--~--D-~A 1 _ 

'I ---t' PRICE CODE SN I 

/{o/lfe>_J{tfi.J_e_/:. ~~~~ /(;;.~--- _ _ ___ _ DYEKMAN, ~-L ____________ . _ 373-25~0_____ __ _____ , DYEKMAN, ~ _ _ __ TURNAROUND 

1 SAMPLING LOCATION PROJECT DESIGNATION I SAF NO. I AIR QUALITY 0 45 Days I 45 

C7621 (199-D5-133);_I-02~------- __ j 100 Area Remedial Investigation/Feasibility Analysis- 100-HR-:3_-_Sedim~ent ! 10-214 ______ J __ D:s_ __ 

[IcE CHEST NO. TfiELD LOGBOOK NO. I ACTU~L SAMPLE DEPTH coA 

1 

METHOD OF SHIPMENT I 

j____ __________ j HNF-N-S8'5=-JZ __ ?!l:3t._" 102,.3-- /oS,~ ,:r bolloEs~---~-GoVERNMENTVEHrc'=._ __________ , 

I 

SHIPPED TO -
1 

OFFSITE PROPERTY NO. 
1 

BILL OF LADING/AIR BILL NO. 
1 

Environmental Sciences Laboratory N/A _ _j_ N/A _ . J 
J_MATRIX* GossiBLESAMPLEHAZARDS/REMARKS PRESERVATION --1Non-e-~---------- ---------------------------------

1 

~L~~rum -1 Contains Radioactive Material at concentrations ---, 
Liquids j, that may or may not be regulated fo~ · HOl.DING TIME 

.

1 

os~orum transportation per 49 CFR 1 IATA Dangerous 
Solids 

1

. Goods Regulations but are not releasable per 

I 
L~Liquid DOE Order 5400.5 (1990/1993) 
0~011 

s~soil I 
.

1 

SE~Sediment 

T~Tissue 

, v~vegetation [ ' VOLUME 
I w~Water ~ +-l :~ J SPECIAL HANDLING AHD/OR STORAGE SAMPLE .,..._YSJS +---

l B27C1~"-ENO. }s~;-~TRIX~ !,7~';:" ~ l/o3 

TYPE OF CONTAINER 
G/P 

NO. OF CONTAINER(S) 

lOOOml 

CHAIN OF POSSESSION SIGN/ PRINT NAMES -----·---JSPECIAL INSTRUCTIONS - ---------~ 

RELINQUISHED&_!!~~~~---- DATE/TIME --.--RECEIVED BY/STORED IN _ -_- --·--DATE/"!"!!'E - 1· ** Th~ 100 Area_ S&GRP _Characterization and Monitoring Sampling and 
itdl<JN'z.ll..~_Jl.-I·•0_/2. oS __ i 1.- 1·1~--- n.. {)5 __ Analysis GKI applies to thiS SAF. · I 

DATE/TIME·""- ~ECEIV D I DATE/TIME fl.. t:2 AJ -/-1. 13 5, I J ' 

DEC 0 2 20\0 oJ~.A.WhHe. · -~"''73?> - V" n rr ""' - I 
I 0 ED I AW/TIME ' 

.UIII .... I·~~ u~......._ ....... __ ._- 1:' ..... *" ~-">'Lin _01._2010 ,.-os I . 
DATE/TIME . CEIVED B OR~F DATE/TIME 

RELINQUISHED BY/REMOVED FROM 

f RELINQUISHED BY/REMOVED FROM 

l :··"'"" OY f"MD"D :· 

[-LA~ORATOR;-TitECEIVED BY 

SECTION 

DATE/TIME RECEIVED BY/STORED IN DATE/TIME 

-----------1- --------j 
DATE/TIME RECEIVED BY/STORED IN DATE/TIME 

_ I'"""' OYfm>OED '" DATEmME -

·--

DATE/TIME 

---------------·· ---------

----- --- ---------------------------==----...::::; 
TITLE DATE/TIME 

1 F~~:~o~~;~ _____________ ______ _ ____________ _j 
, _______ ___j ______ ---- ------- --· ------------------- A-6003-618(01/06) 

DISPOSED BY 
DISPOSAL METHOD DATE/TIME 
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-------~--~- -- ---------- ------ ---"···--------------.---~------------------~--- -~--------~~------

CH2MHill Plateau Remediation Company CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST F10-214-100 __ PAGE 1 OF _:__~' 
--------- --~-- ---

COLLECTOR COMPANY CONTACT TELEPHONE NO. PROJECT COORDINATOR DATA PRICE CODE 8N 

Ko.t1ro /(. ~~-
RADLOFF,AW 376-4554 RADLOFF,AW TURNAROUND 

e ------ -----~- ------
SAMPLING LOCATION PROJECT DESIGNATION SAFNO. AIR QUALITY 0 45 Days /45 

I C7621 (199-D5-133); I-022 DU_P ~- 100 Area Remedial Investigation/Feasibility Analysis - 100-HR-3 - Sediment Fl0-214 Days 

--- ----- --
liCE CHEST NO. FIELD LOGBOOK NO. ACTUAL SAMPLE DEPTH COA METHOD OF SHIPMENT 

HNF-N--S"8S- 12 P.:i .36 
, , 

300110ES10 GOVERNMENT VEHICLE loJ..S- ros,o r=r -------- ---
SHIPPED TO OFFSITE PROPERTY NO. BILL OF LADING/ AIR BILL NO. 

Environmental Sciences Laboratory N/A N/A 
--- ----------------------------------

MATRIX* POSSIBLE SAMPLE HAZARDS/ REMARKS PRESERVATION 
I A=Air Contains Radioactive Material at concentrations DL=Drum 

that may or may not be regulated for Liquids HOLDING TIME 
DS=Drum transportation per 49 CFR 1 lATA Dangerous 
Solids Goods Regulations but are not releasable per G/P 
L=Uquid DOE Order 5400.5 (1990/1993) TYPE OF CONTAINER 
O=Oil 
S=Soil 1 
SE=Sediment NO. OF CONTAINER(S) 
T=Tossue 
V=Vegetation VOLUME 

1000ml 
W=Water 
WI=Wipe --

X=Other SPECIAL HANDLING AND/OR STORAGE SAMPLE ANALYSIS 
KD - Batch {No 
CAS}; 

~ SAMPLENO. ~IL -~ATRIX* ~- SAMPLE DATE I SAMPLE TIME ' 
M71 / IZ-1-Io 1/o::S 

CHAIN OF POSSESSION SIGN/ PRINT NAMES 

I . -- .. --- DATE/TIME I RECEIVED BY/STORED IN DATE/TIME ----1 

r---.--_______ - -~~~-~--- ____ SSU-lU {'Z..,I-Io !24_('__----------'~ 

DATE/TIME 

RELINQUISHED BY/REMOVED FROM DATE/TIME j RECEIVED BY/STORED IN DATE/TIME 

I RELINQUISHED BY/REMOVED FROM DATE/TIME I RECEIVED BY/STORED IN DATE/TI~ 

RELINQUISHED BY /REMOVED FROM DATE/TIME RECEIVED BY /STORED IN DATE/TIME 

SPECIAL INSTRUCTIONS 

** The 100 Area S&GRP Characterization and Monitoring Sampling and 
Analysis GKI applies to this SAF. 

B~ M-=tr 1356<1 

D ORr \[ 

I LABORATORY RECEIVED B_Y___________ -~---TrrLE ----- DATE/TIME - i 
I 

SECTION 

---;INAL SAMPLE DISPOSAL METHOD ------- DISPOSED BY -- DATE/TIME 

DISPOSmON 
__ ...L_____ -----· -------· -------------

A-6003-618 (REV 2) 

DOE/RL-2010-95, REV. 0
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-----------------------------,---;------
L_ ~H2MHill_'"l~teau Remediation Company_ -1~---_______ CHAIN O~CUSTODY/SAMPLE ANALYSIS REQUEST __________ J__"l0-214-021 __ 

-

1

- COLLECTOR COMPANY CONTACT rELEPHONE NO. ___,

1 

PROJECT COORDINATOR 

1 

PRICE CODE 8N 
~£'C _ __ _ __ ___ __ DY_EKMAN,~---__ __ __l_ 373-2530_ _ __ ~DLOFF, AW ___ _ 

DATA 
TURNAROUND 

45 Days/45 
Days 

-~ 

,SAMPLING LOCATION 
1 

PROJECT DESIGNATION ~rAF NO. 1 AIR QUALITY o I _c7629 {199-D6-3);Bottom unconfined aquifer; I-018 ___ ~100 Area Remedial Investigation/Feasibility Analysis - 100-HR-~ediment F10-214 __ _ _ __ L ____ _ 
ICE CHEST NO. FIELD LOGBOOK NO. /. tCTUAL SAMPLE DEPTH COA I METHOD OF SHIPMENT 

~----~--------- N ---~-~~tpq); _:;> 8: ~7 __ 3oouoEs1o __ __j__<;_ovERNMENTVEHic-==._______ [ r SHIPPED TO OFFSITE PROPERTY NO. ~LL OF LADING/AIR BILL NO. -l 
I_EnvironmentaiScienceslaborato~ ___ _ _______ _j N/A________ _ _______________ j 
'I _MATRIX* l POSSIBLE SAMPLE HAZARDS/ REMARKS PRESERVATION r None I 
~L~~rum I Contains Radioactive Material at concentrations ' _ _ _____ J _____ I 
Liquids that may or may not be regulated for [ HOLDING TIME _ 1 6 Month-'s 1 

DS=Drum , transportation per 49 CFR I lATA Dangerous t' __j 
Solids [ Goods Regulations but are not releasable per 'I ------------ -- GjP ~~ 
L=Uquid DOE Order 5400.5 (1990/1993) TYPE OF CONTAINER 
O=Oil · 

!;E: 1 
1 

••. OF:::·R(·) ·r : .. ~. 
I ~£? I sPECIALIIANDL;NG AND/OR ,.,.. ... , -1 . --.;.. ... ANALYSIS --I ;:.,~ O• i 
1 1 I 1 I 

~27C2:"'~~ -~.OIL MA101X• I ;,~I :;:-riM~ 

!CHAIN OF POSSESSION_____________ SIGN/ PRINTNAMES-------------~ SPECIAL INSTRUCTIONS . - ---------- : 

l

f--RELINQUIS_HEY BY/R Mo ED FROM ---- 0 •mM• ~ """"'" nJn••_ED IN ---- (, 'rTE/TIME ** The 100 Area S&GRP Characterization and Monitoring Sampling and 
~:S::~J.Jr c._ tl q /v-tl!!__ MP1-f~ :2___~ 1:= &W"--I/3~ Analysis GKI applies to this SAF. 

jR.RELINQUISHED BY REMOVED FROM - DATE/TIME RE IV D BY/STORED IN DATE/TIME b' (/ 

~ __ SSU-Rl _____ _M}V 11 2010 -O-J _NWljj.1010__o..,J h M.-J-1 13]6 1 I 
! RELINQU.ISHED,BY/REMOVED FR~ NOV 1 P~fi};IM't.-, DATE/TIME _'~I ~Q'\ tt- I 

I LUlU ("S3 . NOV 11 2010 13~ 
RELINQUI~i\YiREMcJ~~ ---- DATE/TIME ' RECEIVED BY /STORED IN --- DATE/'TxME I I 
RELINQUISHED BY/REMOVED FROM- ----DATEtTIME-1 RECEIVED BY/STORED IN __________ DATE/TIME. I 

~-~-~=~~-~~~~-~~ ]M~L ; ~RELINQUISHED BY/REMOVED FROM DATE/TIME J:CEIVED BY/STORED IN DATE/TIME j .<f . I 

l ' ------------- - ____________________ _l_ _______ _ 

1

---------,----------------------- ---------

1 LABORATORY RECEIVED BY TITLE 

I 

SECTION J 
----- ------- ---------------

FINAL SAMPLE I DISPOSAL METHOD 
DISPOSITION 

DISPOSED BY 

-~----- ------ ---------~-n-~ESC09oow --

--DATE/TIME --- --1. 

I 
DATE/TIME 

---~ 

I ----­A-6003-618(01/06) 
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-----

CH2MHill Plateau Remediation Company 

COLLECTOR 

IA1.Mo tfA-I.{e-1( B,1/,ri~sr~r 
SAMPLING LOCATION v 

C7626 (199-06-3); J-ots 
ICE CHEST NO. 

SHIPPED TO 

Environmental Sciences Laboratory 

MATRIX* POSSIBLE SAMPLE HAZARDS/ REMARKS 
A~Air 

Dl,.Drurn Contains Radioactive Material at concentrations 
uquiils· ·-- that may or "may: rio~ be reg&lated for ... -.. ' . 
DS=Drurn transportation per 49 CFR 1 lATA Dangerous 
Solids Goods Regulations but are, not releasable per 
L=Liquid , DOE Order 5400.5 (1990/1993) 
o~o;1 

s~Soil 

SE=Sedirnent 
T~Tissue 

v~vi!Qetation 
w~Wat~r 
WI=Wipe 
x~other SPECIAL HANDLING AND/OR STORAGE 

SAMPLE NO. 

B28JK2 SOIL 
-

CHAIN OF POSSESSION 

RELINQUISHED BY/REMOVED FROM 

RELINQUISHED BY/REMOVED FROM 

RELINQUISHED BY /REMOVED FROM 

LABORATORY 
SECTION 

FINAL SAMPLE 
DISPOSmON 

RECEIVED BY 

DISPOSAL METHOD 

MATRix* 

DATE/TIME 

DATE/TIME 

DATE/TIME 

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

I PAGE 

-

CHAIN Of CUSTODY /SAMPLE ANALYSIS REQUEST Fl0-214-032 1 OF 1 

COMPANY CONTACT 
- ---

I TELEPHONE NO. PROJECT COORDINATOR DATA PRICE CODE SN 
DYEKMAN, DL 373-2530 DYEKMAN,DL TURNAROUND 

PROJECT DESIGNATION SAFNO. AIR QUALITY D 45 Days /45 

100 Area Remedial Investigation/Feasibility Analysis - 100-HR-3 - Sediment Fl0-214 Days 

FIELD LOGBOOK NO. I. Ac:UAL SAMP,-LE DEPTH COA METHOD OF SHIPMENT 
--

HNF-N- 5~ b- ~ PJ. IZo/ 
300110ES10 FEDERAL EXPRESS 

J'/.f- Sb. f rr 
OFFSITE PROPERTY NO. BILL OF LADING/ AIR BILL NO. 

SEE PTR SEE PTR 

PRESERVATION 
None 

., 

. . . · - HOLDING TIME 
._ 

· 6-~hths -... . · . "! ··.: '• .. ·. " ... . ·. ., .. ~ .· . .. 
' . ·. • < ... ·. •-:· ... ·• 

.,....-_ 
k<i!SP•t.. '-~4 t. • TYPE OF CONTAINER / t.-1 .. 

.. .. 
' . s --

1 
NO. OF CONTAINER(S) 

VOLUME· 
lOOOrnl 

' -=-
KD - Batch {No 

SAMPLE ANALYSIS CAS}; 

SAMPLE DATE SAMPLE TIME f'~;~~;~~:;: ; 
11-3/h lt::JZCJ / 

-- --

SIGN/ PRINT NAMES SPECIAL INSTRUCTIONS 

** The 100 Area S&GRP Characterization and Monitoring Sampling and 
Analysis GKI applie~ to this SAF.D The CACN for all analytical work at 

WSCF laborgr;,is #/36~~· . 
DATE/TIMJ:' 

RECEIVED BY/STORED IN DATE/TIME 

'] k_;:;_ ORIGINAL RECEIVED BY/STORED IN DATE/TIME 

RECEIVED BY /STORED IN DATE/TIME 

----------------------------------------------~---E----------------------- DAn/TIME ~-~ 
DISPOSED BY DATE/TIME ~ 

s1>G-11 £5L o 9Mt.o A-6003-618(01/06) 

. . 

DOE/RL-2010-95, REV. 0
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CH2MHill Plateau Remediation Company 

>rl.-1... 

ICE CHEST NO. 

SHIPPED TO 

Environmental Sciences Laboratory 

MATRIX* 
A=Air 
DL=Drum 
LiquKis. · · · 
DS=Drum · 
Solids · 
L=Liquid· 
O=Oil 
S=Soil' 
SE=Sediment 
T=Tissue 
V=Veg«;!tation 
W=Water 
WI=Wipe 
X=Other 

POSSIBLE SAMPLE HAZARDS/ REMARKS 
Contains Radioactive Material at concentrations 
that miw or'tliay riot be. regulated fer '· ·. 
transportation per 49 CFR I lATA Dangerous 

.. GOods Regulations but are not releasable per 
DOE Order 5400.5 (1990!1993) 

SPECIAL HANDLING AND/OR STORAGE 
FW\BS~RiliN +IIi W· .M, rJ J1 

~lurlt~ 
SAMPLE NO. MATRIX* 

B28KF6 SOIL 

CHAIN OF POSSESSION 

CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 

COMPANY CONTACT 

RADLOFF, A 

PROJECT DESIGNATION 

TELEPHONE NO. 

376-4554 

100 Area Remedial Investigation/Feasibility Analysis - 100-HR-3 - Sediment 

FIELD LOGBOOK NO. Q. lmCT AL SAMPLE DEPTH 
1 ~ i' sir• 1 1 

, tJ -s-srs-, \'2. 22 - o. s- l.?3.o 
OFFSITE PROPERTY NO. 

N/A 

PRESERVATION 

HOLDINCi'TIME . 

TYPE OF CONTAINER 

NO. OF CONTAINER($) 

VOLUME · 

SAMPLE ANALYSIS 

G/P 

1000ml 

KD • Batch {No 
CAS}; 

. .: ... ·. .. · 

PROJECT COORDINATOR 

RADLOFF, AW 

SAFNO. 
Fl0-214 

COA 

300110ES10 

BILL OF LADING/ AIR BILL NO. 

N/A 

... < ,· ... 

SIGN/ PRINT NAMES SPECIAL INSTRUCTIONS 

F10·214-036 

PRICE CODE SN 

AIR QUALITY 0 

METHOD OF SHIPMENT 

GOVERNMENT VEHICLE 

... ~ .. . . . . 

PAGE 1 OF 1 

DATA 
TURNAROUND 

45 Days/45 
Days 

~ .. ·. 

** The laboratory is to achieve a·detection limit of 10 pCi/g for· 
· Tritium. D D** The laboratory is to achieve a detection limit of 0.25 pCi/g 

l' 1 .' __ ... _~~-.... '2'£ff,// '£1"" 11 ""/'W<A.J·. 1 ,-..... 712 .,J.Jv-,-, ''!::)f'"f'IA"''-' l'for.Technetium.D · 

RELINQUISHED BY /REMOVED FROM 

RELINQUISHED BY/REMOVED FROM 

RELINQUISHED BY/REMOVED FROM 

LABORATORY 
SECTION 

FINAL SAMPLE 
DISPOSmON 

RECEIVED BY 

DISPOSAL METHOD 

DATE/TIME RECEIVED BY /STORED IN 

DATE/TIME RECEIVED BY /STORED IN 

DATE/TIME RECEIVED BY /STORED IN 

[] R M if- 17J56Y 

n onyt-''\L w l\1\.;L\,.i, 

DATE/TIME 

DATE/TIME 

DATE/TIME 

DATE/TIME 

TITLE DATE/TIME 

DISPOSED BY DATE/TIME 

A-6003-618(01/06) 

DOE/RL-2010-95, REV. 0
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[ -- -- . CH2;,.Hill Plateau Remediation Company 

irju~~oR_ ---------
l-. --· --- CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST _ --- - : F10-~14-0:is" --- l:f»AG;-1-~-~ 

icoMPANvcoNTAcT --~ TELEPHONE·N-o.- 1 PioiEcrcooRDINAToR-----t- -- -- - ----DATA--~ 
~_to.; ~-tU Co 

ICE CHEST NO. 

--~1/Y-

MATRIX* 
A=Air 
Dl=Drum 
Liquids 
DS=Drum 
Solids 
L=Liquid 
O=Oil 
S=Soil 
SE=Sediment 
T=Tissue 
V=Vegetation 
W=Water 
WI=Wipe 
X=Other 

i 

POSSIBLE SAMPLE HAZARDS/ REMARKS 
Contains Radioactive Material at concentrations 
that may or may not be regulated for 
transportation per 49 CFR 1 lATA Dangerous 
Goods Regulations but are not releasable per 
DOE Order 5400.5 (1990/1993) 

l-c~HANM 
[____ ____ ~---- ------

1 ___ SAMPLE NO. I ---- MATRIX* 

~2BKW9 so_~~:_ __ _ 

CHAIN OF POSSESSION 

DATE/TIME 

t~~T~E 

1 PRICE CODE SN 
RADLOFF, AW 376-4554 RADLOFF, AW , TURNAROUND 

PROJECT DESIGNATION ------ -- - SAF NO~ - -- , AIR QUALITY D 45 Days /45 

100 Area Remedial Investigat-io-n/Feasi~ility Analysis~ 100-HR-3 - Sedir11ent F10-214 -~1 
__ ---~ays j' 

FIELD LOGBOOK NO. ACTUAL SAMPLE DEPTH COA METHOD OF SHIPMENT 

HNF-N- SliG13 6 1lf7 3Z:b -~y.s (:1 t 30011~'=~~ GOV~NMENTVEHICLE -------
OFFSITE PROPERTY NO. BILL OF LADING/ AIR BILL NO. 

N/A N/A 

PRESERVATION __ r~~:~~ ~:=r 
6 Months 

___ j 

HOLDING TIME 
---

TYPE OF CONTAINER 
G/P 

NO. OF CONTAINER($) 

SAMPLE ANALYSIS 

VOLUME i 1000ml 

--- j 
•.--KD---B-atc_h_{_N_o , 

CAS}; 

SAMPLE TIME 

SIGN/ PRINT NAMES 

~-~··,~~~ ...... ~ •·•w·r_. 
DATE/TIME . ~ 

r~.l<l,_~-~ \l:i(o-lt> g;vv I~ 

I RELINQUISHED BY /REMOVED FR~ -

rE~INQU_I_S_H-ED_B_Y_/_RE:~VED-F-RO-M 

LLINQ==== 

I LABORATORY I RECEIVED BY 
I SECTION 

I;;;L SA_M_P-LE-+DISPOSAL METHOD 

l_ DISPOSITION 
---------- ~ -

DATE/TIME 

-5 t:Je> fl EL090l52.. 0 

DATE/TIME I 

DATE/TIM~ 

DATE/TIMEl 
I 

~---- ~ 

Tn .. .,.."'.'10 
• .-...o.oJlU 

DATE/TIME _L -- -- . 
-- --- -

TITLE 

DISPOSED BY 

~D 

_j 

DATE/TIME 

DATE/TIME 

A-6003-618(01/06) 

DOE/RL-2010-95, REV. 0
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CH2MHill Plateau Remediation Company 

COLLECTOR 

SAMPLING LOCATION 

C7627 (199·H3-7); 1·017 

ICE CHEST NO. 

SHIPPED TO 

Environmental Sciences Laboratory 

MATRIX* 
A=Air 
DL=Drum 
Liquids 
DS=Drum 
Solids 
L=liquid 
O=Oil 
S=Soil 
SE=Sediment 
T=Tissue 
V=Vegetation 
W=Water 
WI=Wipe 
X=Other 

POSSIBLE SAMPLE HAZARDS/ REMARKS 
Contains Radioactive Material at concentrations 
that may or may not be regulated for 
transportation per 49 CFR I lATA Dangerous 
Goods Regulations but are not releasable per 
DOE Order 5400.5 (1990/1993) 

SPECIAL HANDLING AND/OR STORAGE 

SAMPLE NO. MATRIX* 

828N30 SOIL 

CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 

COMPANY CONTACT 

RADLOFF,AW 

PROJECT DESIGNATION 

N/A 

PRESERVATION 

HOLDING TIME 

TYPE OF CONTAINER 

NO. OF CONTAINER(S) 

VOLUME 

SAMPLE ANALYSIS 

SIGN/ PRINT NAMES 

None 

TELEPHONE NO. 

376-4554 

6 Months 

G/P 

1000ml 

KD - Batch {No 
CAS}; 

PROJECT COORDINATOR 

RADLOFF, AW 

SAFNO. 
Fl0-214 

COA 

300110ES10 

BILL OF LADING/AIR BILL NO. 

N/A 

SPECIAL INSTRUCTIONS 

Fl0-214-049 

PRICE CODE SN 

AIR QUALITY D 

METHOD OF SHIPMENT 

GOVERNMENT VEHICLE 

PAGE 1 OF 1 

DATA 
TURNAROUND 

45 Days /45 
Days 

I CHAIN OF POSSESSION 

** The 100 Area S&GRP Characterization and Monitoring Sampling and 

L~~UJ'l... 1/JIJfiO Jt{/1 1 lvf.i:J&f-/3 ~>t.t~'f a/,1/t?J .¥if tt" ... lysisGKiappliestothisSAF. 
~ .. ' j I• II '/0 

DATE/TIME 

O}ou 

I RELINQUJUED BY/REMOVED FRO 

~RELINQUISHED BY/REMOVED FROM 

IVr'\ #::WI)M tp.C CA"l\ I~ p-tLrru 1£18Jk J/VVrY?v If'" -~\-i(g·-J'{) ::.:. •-
'""~/TIME 

______ I' ~ '9} ~ 1 '~""'- 1 r '7 't ~ --------1 
DATE/TIME DATE/TIME 

RELINQUISHED BY/REMOVED FROM DATE/TIME RECEIVED BY /STORED IN DATE/TIME 

DATE/TIME I RECEIVED BY/STORED IN DATE/TIME 

BIZM-# 1"3 56~ 

D n\Rlt.~ \iAL lij '.)J.,,l ,J 

rELINQUISHED BY/REMOVED FROM 

=T.==~~==========~======================~===== 

=~ 1=~ .... , :"'" :::::- I 
DISPOSITION lME -- . . --~J 

-----
A-6003-618(01/06) 

DOE/RL-2010-95, REV. 0
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~
--- CH2MHill Plateau Remediation Compa~_Y____ ---- CHAIN 0; CUSTO-D--y,;;M~~~ALYSIS REQU;;,;:-- --- _ - --;ro-i~-=o;--_ -- E~GE 1 OF 1 l 

, PRICE CODE 8N 
OLLECTOR - -------- COMPANY CONTACT ~EPHONE NO. PROJECT COoRDINATOR ---DATA---l 

I

, ~(tC\A ANf),;;;llSKJIJ RADLOFF, AW 76-4554 RADLOFF, AW TURNAROUND 

SAMPLING LOCATION I PROJECT DESIGNATION --- - - SAF NO. ----- AIR QUALITY 0 4 S Days I 4S . 

C7623 (199-D6·3); I-021 _ 100 Area Remedial Investigation/Feasibility Analysis- 100-HR-3- Sediment F10-214 Days I 

: ICE CHEST NO. \ FIELD LOGBOOK NO. . I ACTUAL SAMPLE DEPTH COA METHOD OF SHIPMENT l 

f, \J ~ N p-N- 44 I , g L1 5). I ~ J 6'/ -- 300110ES10 GOVE~_NMENT VEHI~L_E _______ ____j 
HIPPED TO OFFSITE PROPERTY NO. DA, I 2. , 3 , 1 0 BILL OF LADING/ AIR BILL NO. I 

. nvironmental Sciences Laboratory N/A __ N/A __ _j 

MATRIX* POSSIBLE SAMPLE HAZARDS/ REMARKS PRESERVATION None 
~~~~rum Contains Radioactive Material at concentrations 
liquids that may or may not be regulated for HOLDING TIME 6 Months 
DS=Drum 1 transportation per 49 CFR I lATA Dangerous 
Solids Goods Regulations but are not releasable per G/P 
L=Liquid DOE Order 5400.5 (1990/1993) TYPE OF CONTAINER 
O=Oil 
S=Soil 1 
SE=Sediment , NO. OF CONTAINER(S) 

~=~:~~tkln f VOLUME 1000ml 
W=Water 
WI=Wi~ -----------------------------

1._=0t-he_r_ I ~=HAHDUNGAOO/OR=BGE I ~MMUNM~ ~)~<• 

i SAMPLE NO. I MATRIX* SAMPLE DATE 

l828YW2 ~L__ ~k}· IP Oi35 _ ___L_ __ ~ 

SIGN/ PRINT NAMES ---- SPECIAL INSTRUCTIONS ~ 

LLINQUISHED BY/REMOVED FROM -

I RELINQUISHED BY/REMOVED FROM 

rELINQUISHED BY /REMOVED FROM 

~ELINQUISHED BY/REMOVED FROM 

L 
~-LABORATORY RECEIVED BY 

I SECTION 

FINAL SAMPLE I DISPOSAL METHOD 

DATE/TIME 

-~ - ------
DATE/TIME -t.::VED BY/STORED IN DATE/TIME 

DATE/TIME 1 RECEIVED BY/STORED IN DATE/TIME 

DATE/TIME RECEIVED BY/STORED IN DATE/TIME 

'l__ DISPOSMON 
------·----·-- ----s'DG 1f: E9L-0900-2.0 

** The 100 Area S&GRP Characterization and Monitoring Sampling and 
Analysis GKI applies to this SAF. 

{3 R M-=1113 ~GLf 

1J ORIGr,~.\l 

TITLE DATE/TIME 

DISPOSED BY DATE/TIME 

A-6003-618 (REV 2) 
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CHZMHill Plateau Remediation Company 

COLLECTOR 

~lt4C> /(~etc_ 8;1/,-,~ ~ 
SAMPUNG LOCATION 

C7622 (199-D5-133); I-Q27 

ICE CHEST NO. 

tJIA 
SHIPPED TO 

Environmental Sciences Laboratory 

MATRIX* POSSIBLE SAMPLE HAZARDS/ REMARKS 
A=Air 
DL=Drum Contains Radioactive Material at concentrations 
Liquids that may or may not be regulated for 
DS=Drum transportation per 49 CFR I IATA Dangerous 
Solids Goods Regulations but are not releasable per 
L=Uquid DOE Order 5400.5 (1990/1993) 
O=Oil 
S=Soil 
SE=Sediment 
T=lissue 
V=Vegetation 
W=Warer 
Wl=Wipe 
X=Other SPECIAL HANDUNG AND/OR STORAGE 

~6ER.iE~I +IE TQ. 82881'6-

f5 I /I'll'' 
SAMPLE NO. MATRIX* 

B28CP2 SOIL 
'-----· --

CHAIN OF POSSESSION 

REUNQUISHED BY/REMOVED FROM 

REUNQUISHED BY/REMOVED FROM 

REUNQUISHED BY /REMOVED FROM 

LABORATORY 
SECTION 

FINAL SAMPLE 
DISPOSmON 

RECEIVED BY 

DISPOSAL METHOD 

PRINTED ON 1/14/2011 

DATE/TIME 

DATE/TIME 

DATE/TIME 

CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST F10·214-029 I PAGE 1 OF 1 

COMPANY CONTACT I TELEPHONE NO. PROJECT COORDINATOR DATA PRICE CODE 8N 
ANNA RADLOFF 376-4554 RADLOFF,AW TURNAROUND 

PROJECT DESIGNATION SAFNO. AIRQUAUTY D 45 Days/45 

100 Area Remedial InvestigatiOn/Feasibility Analysis - 100-HR-3 - Sediment Fl0-214 Days 

FIELD LOGBOOK NO. I ACTUAL SAMPLE DEPTH 
HNF-N- ..5~tz. ?':i£ I lo.J.2 - tof. o 

OFFSITE PROPERTY NO. 

N/A 

PRESERVATION None 

HOLDING TIME 6 Monttls 

TYPE OF CONTAINER 
G/P 

NO. OF CONTAINER(S) 
1 

SbO. 
VOLUME I.~Ldc (, 

KD- Bat<h 
SAMPLE ANALYSIS {No CAS}; 

SAMPLE DATE I SAMPLE TIME . <•, 

,_/II-/I I ~(J-z> --

SIGN/ PRINT NAMES 

DATE/TIME 

1300 

RECEIVED BY /STORED IN DATE/TIME 

RECEIVED BY/STORED IN DATE/TIME 

RECEIVED BY /STORED IN DATE/TIME 

0 

COA METHOD OF SHIPMENT 

300110ES10 GOVERNMENT VEHICLE ORIGINAL 
BILL OF LADING/ AIR BILL NO. 

N/A 

SPECIAL INSTRUCTIONS 

** The 100 Area S&GRP Characterization and Monitoring Sampling and 
Analysis GKI applies to this SAF.D The CACN for all analytical work at 
WSCF laboratory is 401642ES20. 

0 R M-=# 1'35Glf 

TITLE DATE/TIME 

DISPOSED BY DATE/TIME 

A-6003-618 (REV 2) 
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CH2MHill Plateau Remediation Company 

C7639 (199-HJ-9); 1-017 

ICE CHEST NO. 

SHIPPED TO 

Environmental Sciences Laboratory 

MATRIX* 
A~Air 

Dl~Drum 

liquids 
os~orum 

Solids 
l~liquid 
o~on 

POSSIBLE SAMPLE HAZARDS/ REMARKS 
Contains Radioactive Material at concentrations 
that may or may not be regulated for 
transportation per 49 CFR I lATA Dangerous 
Goods Regulations but are not releasable per 
DOE Order 5400.5 (1990/1993) 

s~Son 

SE~Sediment 
T~Tissue 

v~vegetation 

w~water 
wr~wipe 

x~Other SPECIAL HANDLING AND/OR STORAGE 

SAMPLE NO. 

B29C20 SOIL 

CHAIN OF POSSESSION 

RELINQUISHED BY/REMOVED FROM 

RELINQUISHED BY /REMOVED FROM 

RELINQUISHED BY /REMOVED FROM 

LABORATORY 
SECTION 

FINAL SAMPLE 
DISPOSmON 

RECEIVED BY 

DISPOSAL METHOD 

MATRIX* 

DATE/TIME 

DATE/TIME 

DATE/TIME 

CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST F10·214·059 I PAGE -~ OF 1 j 
COMPANY CONTACT 

RADLOFF,AW 

PROJECT DESIGNATION 

TELEPHONE NO. 

376-4554 

PROJECT COORDINATOR 

RADLOFF,AW 

SAFNO. 

PRICE CODE 8N 

AIR QUALITY 0 
Data Turnaround 
30 Days/30 Days 

100 Area Remedial Investigation/Feasibility Analysis - 100-HR-3 - Sediment Fl0-214 

FIELD LOGBOOK NO. 1"3 I ACTUAL SAMPLE DEPTH 

OFFSITE PROPERTY NO. 

N/A 

PRESERVATION 

HOLDING TIME 

TYPE OF CONTAINER 

NO. OF CONTAINER($) 

VOLUME 

SAMPLE ANALYSIS 

SIGN/ PRINT NAMES 

RECEIVED BY /STORED IN 

RECEIVED BY /STORED IN 

RECEIVED BY /STORED IN 

till ·0 - <ItS 

None 

6 Months 

G/P 

1000ml 

KD- Batch 
{No CAS}; 

DATE/TIME 

DATE/TIME 

DATE/TIME 

SfJ~# ESL 0900ID 

COA 

300110ES10 

METHOD OF SHIPMENT 

GOVERNMENT VEHICLE 

BILL OF LADING/ AIR BILL NO. 

N/A 

SPECIAL INSTRUCTIONS 

** The 100 Area S&GRP Characterization and Monitoring Sampling and 
Analysis GKI applies to this SAF.O The CACN for all analytical work at 
WSCF laboratory is 401642ES20. 

BRM"# 135GC£ 

0 ORIGINAL 

TITLE 

DISPOSED BY :::::: I 
---------------~ A-6003-618 (REV 2) 

DOE/RL-2010-95, REV. 0
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CH2MHill Plateau Remediation Company CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST F10·214·115 PAGE 1 OF 1 

COLLECTOR COMPANY CONTACT I TELEPHONE NO. PROJECT COORDINATOR DATA 

I 
PRICE CODE SN •· 

RADLOFF, AW 376-4554 RADLOFF, AW TURNAROUND 

PROJECT DESIGNATION SAFNO. AIR QUALITY D PRICE CODE 7 H DATA 

C7624 (199-D5-134); I-024 I 100 Area Remedial Investigation/Feasibility Analysis -100-HR-3- Sediment F10-214 TURANAROUND 30 DAYS/30 

\ICE CHEST NO. I FIELD LOGBOOK NO. I ACTUAL SAMPLE DEPTH COA METHOD OF SHIPMEN\ DAYS 

SHIPPED 

Environmental Sciences Laboratory 

MATRIX* 
A=Air 
DL=Drum 
Liquids 
DS=Drum 
Solids 
L=Liquid 
O=Oil 

POSSIBLE SAMPLE HAZARDS/ REMARKS 
Contains Radioactive Material at concentrations 
that may or may not be regulated for 
transportation per 49 CFR 1 lATA Dangerous 
Goods Regulations but are not releasable per 
DOE Order 5400.5 (1990/1993) 

S=Soil 
SE=Sediment 
T=Tissue 
V=Vegetatlon 
W=Water 
WI=Wipe 
X=Other SPECIAL HANDLING AND/OR STORAGE 

SAMPLE NO. MATRIX* 

829P71 I SOIL 

RELINQUISHED BY /REMOVED FROM 

RELINQUISHED BY/REMOVED FROM 

RELINQUISHED BY/REMOVED FROM 

RELINQUISHED BY /REMOVED FROM 

LABORATORY 
SECTION 

FINAL SAMPLE 
DISPOSffiON 

RECEIVED BY 

DISPOSAL METHOD 

DATE/TIME 

i-2.5tl \~66 
DATE/TIME 

olloo 
DATE/TIME 

(?;."/) 
DATE/TIME 

DATE/TIME 

DATE/TIME 

DATE/TIME 

rsNF'- N-4'71- r?J .Dt • -:z.. , .......... ..,1 , "..., _, 3oouoEsto GOVERNMENT VEHICLE 

OFFSITE PROPERTY NO. 

N/A 

PRESERVATION 

HOLDING TIME 

TYPE OF CONTAINER 

NO. OF CONTAINER($) 

VOLUME 

SAMPLE ANALYSIS 

None 

6 Months 

G/P 

lOOOml 

KD ·Batch 
{No CAS}; 

BILL OF LADING/ AIR BILL NO. 

N/A 

SIGN/ PRJ NT NAMES I SPECIAL INSTRUCTIONS 

I RECEIVED BY /STORED IN 

AA ,..,, LJ n SSU-Rl 
DATE/TIME 

I/ ,..,....,._, c.Av~ '?"~ 1/"C,.'-//( o8oc 

~EIVED.BY/STcfK'ED IN DATE/TIME 

RECEIVED BY /STORED IN DATE/TIME 

RECEIVED BY /STORED IN DATE/TIME 

RECEIVED BY /STORED IN DATE/TIME 

** The 100 Area S&GRP Characterization and Monitoring Sampling and 

Analysis GKI applies to this SAF.D** The CACN for all analytical work at 

WSCF laboratory is 401642ES20. 

B R M-# 13564 

0 OI'.··i ""'··r ' ' . ; 
... .II ·~. ~" ,· ~ i ...... ,} 

TITLE DATE/TIME 

DISPOSED BY DATE/TIME 

A-6003-618 (REV 2) 
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CH2MHill Plateau Remediation Company 

SAMPLING LOCATION 

C7631 (199-H2-1); I-014 

ICE CHEST NO. 

SHIPPED TO 

~A.) 

Environmental Sciences Laboratory 

MATRIX* 
A=Air 
DL=Drum 
Liquids 
DS=Drum 
Solids 
L=Liquid 
O=Oil 

POSSIBLE SAMPLE HAZARDS/ REMARKS 
Contains Radioactive Material at concentrations 
that may or may not be regulated for 
transportation per 49 CFR I lATA Dangerous 
Goods Regulations but are not releasable per 
DOE Order 5400.5 (1990/1993) 

S=Soil 
SE=Sediment 
T=lissue 
V=Vegetatlon 
W=Water 
WI=Wipe 
X=Other SPECIAL HANDLING AND/OR STORAGE 

SAMPLE NO. 

B29HN7 SOIL 

CHAIN OF POSSESSION 

RELINQUISHED BY/REMOVED FROM 

RELINQUISHED BY /REMOVED FROM 

RELINQUISHED BY/REMOVED FROM 

LABORATORY 
SECTION 

FINAL SAMPLE 
DISPOSMON 

RECEIVED BY 

DISPOSAL METHOD 

MATRIX* 

DATE/TIME 

DATE/TIME 

DATE/TIME 

CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 

COMPANY CONTACT 

RADLOFF,AW 

PROJECT DESIGNATION 

TELEPHONE NO. 

376-4554 

PROJECT COORDINATOR 

RADLOFF,AW 

SAFNO. 

100 Area Remedial Investigation/Feasibility Analysis - 100-HR-3 - Sediment F10-214 

LOGBOOK NO. A '\1 ACTUAL SAMPLE DEPTH 

OFFSITE PROPERTY NO. 

N/A 

PRESERVATION 

HOLDING TIME 

TYPE OF CONTAINER 

NO. OF CONTAINER($) 

VOLUME 

SAMPLE ANALYSIS 

SIGN/ PRINT NAMES 

None 

6 Months 

G/P 

lOOOml 

KD- Batch 
{No CAS}; 

sS'. I 
COA 

300110E510 

BILL OF LADING/ AIR BILL NO. 

N/A 

SPECIAL INSTRUCTIONS 

F10-214-089 

PRICE CODE IN 

AIR QUALITY D 

METHOD OF SHIPMENT 

GOVERNMENT VEHICLE 

PAGE 1 OF 1 

ftATA 

Data Turnaround 
30 Days/30 Days 

** The 100 Area S&GRP Characterization and Monitoring Sampling and 
Analysis GKI applies to this SAF.D 

BRM-#1356G( 

DATE/TIME 

RECEIVED BY /STORED IN DATE/TIME D OlUGINA.L 
DATE/TIME RECEIVED BY /STORED IN 

RECEIVED BY /STORED IN DATE/TIME 

TITLE DATE/TIME 

DISPOSED BY DATE/TIME 

L 0900 A-6003-618 (REV 2) 

DOE/RL-2010-95, REV. 0
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CH2MHIII Plateau Remediation Company 

COLLECTOR 

~-f\-LleV) 
SAMPLING LOCAnON 

C764o (199-HJ-10); I-Q15 

ICE CHEST NO. 

NIIJ. 
SHIPPED TO 

Environmental Sciences Laboratory 

MATRIX* POSSIBLE SAMPLE HAZARDS/ REMARKS 
A~Air 

DL~Drum 
Contains Radioactive Material at concentrations 

liquids that may or may not be regulated for 
os~orum transportation per 49 CFR I lATA Dangerous 
SOlids Goods Regulations but are not releasable per 
L~Liquld DOE Order 5400.5 (1990/1993) 
o~on 

s~Soil 

SE~Sedlment 

T~lissue 
v~vegetation 

w~water 
WI~Wipe 

x~other SPECIAL HANDLING AND/OR STORAGE 

SAMPLE NO. 

B284HO SOIL 

CHAIN OF POSSESSION 

RELINQUISHED BY /REMOVED FROM 

RELINQUISHED BY /REMOVED FROM 

RELINQUISHED BY /REMOVED FROM 

LABORATORY 
SEen ON 

FINAL SAMPLE 
DISPOSffiON 

RECEIVED BY 

DISPOSAL METHOD 

MATRIX* 

DATE/TIME 

DATE/TIME 

DATE/TIME 

CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST F10·214·143 I PAGE 1 OF 1 

COMPANY CONTACT I TELEPHONE NO. PROJECT COORDINATOR 
PRICE CODE BN Data Turnaround RADLOFF,AW 376-4554 RADLOFF, AW 

PROJECT DESIGNAnON SAFNO. AIR QUALITY 0 30 Days/30 Days 

100 Area Remedial Investigation/Feasibility Analysis - 100-HR-3 - Sediment F10-214 --·-
FIELD LOGBOOK NO. /: 

l~f ... ~ .. lfq I ·ILJ -"ZI 
I ACTUAL SAMPLE DEPTH 

'5 ~. I' - 5$, ~I 
OFFSRE PROPERTY NO. 1 

SEE PTR 

PRESERVAnON None 

HOLDINGnME 6 Months 

TYPE OF CONTAINER 
G/P 

NO. OF CONTAINER($) 
1 

VOLUME 
1000ml 

KD- Batch 
SAMPLE ANALYSIS {No CAS}; 

~;;~ 
SAMPLE DATE 

3.-J., ... II 

SIGN/ PRINT NAMES 

RECEIVED BY /STORED IN DATE/TIME 

RECEIVED BY /STORED IN DATE/TIME 

RECEIVED BY /STORED IN DATE/TIME 

COA METHOD OF SHIPMENT 

300110ES10 FEDERAL EXPRESS 

BILL OF LADING/ AIR BILL NO. 

SEE PTR 

SPECIALINSTRUcnONS 

** The 100 Area S&GRP Characterization and Monitoring Sampling and 
Analysis GKI applies to this SAF. 

1> rz n--:# r>>6 Vf 

0 ORIGI\U 

TITLE DATE/TIME 

DISPOSED BY DATEfflME 

A-6003-618 (REV 2) 

DOE/RL-2010-95, REV. 0
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--

CH2MHill Plateau Remediation Company 
--
COLLECTOR 

£A-ue-~ /?;,u.o k A-uc.te. 
SAMPLING LOCATION 

C8375 (199-D5-143); I-034 
---

ICE CHEST NO. 

SHIPPED TO 
AJVt I ~ 

Environmental Sciences Laboratory 

MATRIX* POSSIBLE SAMPLE HAZARDS/ REMARKS 
A=Air Contains Radioactive Material at concentrations Dl=Drum 
Liquids that may or may not be regulated for 
DS=Drum transportation per 49 CFR I lATA Dangerous 
Solids Goods Regulations but are not releasable per 
L=Liquid DOE Order 5400.5 (1990/1993) 
O=Oil 
S=Soil 
SE=Sediment 
T=Tissue 
V=Vegetation 
W=Water 
WI=Wipe 
'"""6 I SPECJALHANDLlNG .. D/ORsroRAGE 

SAMPLE NO. 

B2C647 SOIL 

CHAIN OF POSSESSION 

RELINQUISHED BY /REMOVED FROM 

RELINQUISHED BY /REMOVED FROM 

RELINQUISHED BY /REMOVED FROM 

LABORATORY 
SECTION 

FINAL SAMPLE 
DISPOSmON 

RECEIVED BY 

DISPOSAL METHOD 

PRINTED ON 2/23/2011 

MATRIX* 

DATE/TIME 

I f")t::J 

DATE/TIME 

DATE/TIME 

DATE/TIME 

- ----

CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST F10-214-158 1 PAGE 1 OF 1 

PROJECT COORDINATOR--
f---------~ PRtcr 

COMPANY CONTACT I TELEPHONE NO. coor ~ 
RADLOFF,AW 376-4554 RADLOFF, AW PRICE CODE 04r4 fUR Sc ?/'~ 

lSoa~ N4RouNo ~ 
PROJECT DESIGNATION SAFNO. AIR QUALITY 0 :flS Day~ 
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