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1 Introduction 1 

This sampling and analysis plan (SAP) addendum supports ongoing groundwater remediation efforts as 2 
described in DOE/RL-2013-33, Remedial Design/Remedial Action Work Plan for the 100-KR-4 3 
Groundwater Operable Unit Interim Action (as modified by TPA-CN-0858, Tri-Party Agreement Change 4 
Notice Form: DOE/RL-2013-33, Remedial Design/Remedial Action Work Plan for the 100-KR-4 5 
Groundwater Operable Unit Interim Action, Rev. 0). This addendum contains site-specific field sampling 6 
plans for the wells identified in Table 1.  7 

Table 1. Proposed Wells 

Borehole ID 

Well 

Easting* Northing* Name Type Diameter 

D0091 199-K-241 Extraction 6 in. 570081 148160 

D0092 199-K-242 568513 146683 

D0093 199-K-243 569061 147010 

*Coordinates are estimates in NAD83, North American Datum of 1983, Washington State Plane South (meters).  
ID = identification 

 

Figure 1 shows the locations of the proposed wells identified in Table 1. Detailed information regarding 8 
well construction, quality assurance, and sampling is provided in DOE/RL-2019-16, Well Installation 9 
Sampling and Analysis Plan for 100-KR-4 Groundwater Operable Unit, and the current revision of its 10 
cited document. DOE/RL-2019-16 replaces the previous drilling SAP, DOE/RL-2013-36, 100-KR-4 11 
Groundwater Operable Unit Well Installation Sampling and Analysis Plan.  Figure 2 presents a general 12 
well construction diagram for these 6 in. diameter wells. 13 

2 Technical Justification Summary 14 

Table 2 lists the technical justifications for each well identified in this SAP addendum. All three locations 15 
will serve as extraction wells to increase the removal of hexavalent chromium (Cr(VI)) for the 16 
100-KR4- Operable Unit. Well 199-K-242 will also support further evaluation of the carbon-14 plume 17 
that originates from the 116-KW-1 Gas Condensate Crib. However, until the wells are connected to the 18 
100-KR-4 pump and treat systems, they will serve as monitoring wells.  19 
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Figure 1. New Well Locations
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Figure 2. Generalized Well Construction Diagram for 6 in. Diameter Well 
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Table 2. Technical Justification Summary 
Proposed 

Well Technical Justification Well Use 

199-K-241 Well to address elevated hexavalent chromium (Cr(VI)) concentrations 
continuing to be observed at downgradient KX extraction well 199-K-161. It is 
assumed that residual Cr(VI) contamination in the deep vadose zone exists at 
the eastern end of the 116-K-2 Trench. Trend in Cr(VI) in well 199-K-161 
indicates a potential continuing source of groundwater contamination. 

Extraction 

199-K-242 Based on the vertical groundwater sampling performed in fiscal year 2021 and 
planned future flow rates, former KW extraction well 199-K-132 (WE1) will 
need to be replaced with a new extraction well capable of sustaining 20 to 30 
gpm, as compared to the previous average rate of <15 gpm from 199-K-132. 
Proposed location will help increase Cr(VI) river protection along the KW 
shoreline, as well as support potential future implementation of the 100-KR-4 
remedy for carbon-14. 

Extraction 

199-K-243 Based on future model predications, additional extraction capacity will be 
needed for Cr(VI) along the KE shoreline to enhance river protection. Proposed 
well 199-K-243 is located between current KX extraction wells 199-K-178 and 
199-K-210 and will help strengthen the capture along the KE shoreline. 

Extraction 

 1 
3 Systematic Planning Summary 2 

Systematic planning defines the criteria that a data collection design should satisfy. This process is used 3 
to ensure that the type, quantity, and quality of collected data will be appropriate for the intended 4 
application. Systematic planning was used to develop sampling requirements for wells identified in 5 
Table 1. Samples collected and analyzed as part of this SAP will provide information to refine the 6 
contaminant distribution conceptual site model for specific contaminant plume areas. Construction of 7 
groundwater monitoring wells is typically performed in a standardized manner with a minimal quantity of 8 
well-specific data being collected (e.g., vertical distribution of contaminants of interest over the thickness 9 
of the aquifer to target well-screen placement, and formation particle size distribution to support 10 
definition of well-screen sizing). 11 

For this well construction evolution, a limited systematic planning process was used to address the 12 
following project-related questions. 13 

• What issue or problem requires new data to make a decision? 14 

− Soil and groundwater data are needed to assess the vertical distribution of contamination to 15 
delineate the continuing source of groundwater contamination originating at the eastern end of the 16 
116-K-2 Trench.  17 

− Groundwater data are needed to assess the vertical distribution of groundwater contamination to 18 
better delineate applicable groundwater plumes as well as optimize the location for the placement 19 
of extraction well pumps along the KE and KW shorelines. 20 

− The hydraulic conductivity data are needed to better define the area near the eastern end of the 21 
116-K-2 Trench.  22 
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• What data are needed to support the decision? 1 

− Aquifer particle size distribution data are needed to specify screen slot size and filter pack2 
requirements per standard practice.3 

− For well 199-K-241, vertical distribution of Cr(VI) and strontium-90 contamination in soil and4 
groundwater are needed to compare to nearby wells 199-K-161 and 199-K-201 and better5 
delineate contaminant concentrations above applicable standards.6 

− For well 199-K-242, vertical distribution of Cr(VI), carbon-14, nitrate, tritium, and7 
trichloroethene contamination in groundwater are needed to compare to nearby monitoring wells8 
199-K-132 and 199-K-185 and better delineate contaminant concentrations above applicable9 
standards.10 

− For well 199-K-243, vertical distribution of Cr(VI) contamination in groundwater is needed to11 
compare to nearby wells 199-K-32A, 199-K-178, and 199-K-226, and better delineate Cr(VI)12 
concentration above applicable standards.13 

− After well construction, the applicable groundwater contaminant concentrations and geochemical14 
parameters described in Table 1-3 in DOE/RL-2013-29, Sampling and Analysis Plan for the15 
100-KR-4 Groundwater Operable Unit Monitoring, collected at the top of the aquifer are needed16 
to establish baseline conditions in the aquifer.17 

• How will data be used to resolve the problem or issue?18 

− Particle size distribution over the anticipated screen interval will be compared to well design19 
standards to determine the appropriate screen slot size and filter pack.20 

− Vertical profile soil and groundwater data collected during drilling will be compared to adjacent21 
wells to determine the lateral extent of contamination and help optimize the appropriate depth to22 
install the extraction well pump.23 

− Post-development groundwater data will be used to establish baseline conditions.24 

Figures 3 through 5 show the estimated sample depths and expected lithology to be encountered during 25 
drilling at each well location. Table 3 provides a summary of anticipated geology, expected water levels, 26 
and total drill depths. Tables 4 and 5 present sample collection depths and analytes at each well location. 27 

After installation, these wells will be added to DOE/RL-2013-29 through Ecology et al., 1989, Hanford 28 
Federal Facility Agreement and Consent Order via a change notice. Groundwater monitoring will be 29 
conducted for a minimum of 2 years at triannual sampling (i.e., three times per year) to establish baseline 30 
conditions. Sampling added to DOE/RL-2013-29 will include the same list of parameters as described for 31 
post-development, unless the reported contaminant concentration is below the detection limit. 32 

4 Documentation and Reporting 33 

Field sampling and laboratory analytical documentation requirements are provided in Section 2.1.4 34 
of DOE/RL2019-16 and the current revision of its cited documents. The analytical results collected under 35 
this SAP addendum will be summarized and included in the Hanford Site annual groundwater reports 36 
(e.g., DOE/RL2019-66, Hanford Site Groundwater Monitoring Report for 2019), as appropriate. 37 
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Figure 3. 199-K-241 General Stratigraphy and Sampling Intervals 
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Figure 4. 199-K-242 General Stratigraphy and Sampling Intervals 
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Figure 5. 199-K-243 General Stratigraphy and Sampling Intervals 
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Table 3. Summary of Geologic Information 

Borehole 
ID 

Well 
Name 

Expected Depth 
(ft bgs) 

To Water* 
To Ringold Formation Member 

of Wooded Island – Unit E 
To Ringold Formation Upper 

Mud Total  

D0091 199-K-241 27 to 41 24 65 70 

D0092 199-K-242 46 to 56 28 138 143 

D0093 199-K-243 51 to 58 30 135 140 

*Expected depth to water will vary based on the time of year wells are drilled. 
bgs = below ground surface 
ID = identification 

 

Table 4. Soil and Geologic Sampling 

Sample Type Comments Well Name 
Estimated Depth 

(ft bgs) Analytes 

Grab Archival purposes All wells Every 5 ft and at lithology changes None 

Screen selection Every 5 ft of screened interval within 
unconfined aquifer 

Grain size (field measurement) 

Vadose zonea 199-K-241 
(D0091) 

20 
24 

Cr(VI) and strontium-90 

Split spoon Unconfined aquifer 199-K-241 
(D0091) 

27 to 29.5 (upper aquifer)b 
45 to 47.5 (middle aquifer) 
62.5 to 65 (bottom aquifer) 

Hydraulic conductivity 
Cr(VI) and strontium-90c 

 199-K-242 
(D0092) 

46 to 48.5 (upper aquifer)b 
92 to 94.5 (middle aquifer) 
135.5 to 138 (bottom aquifer) 

Hydraulic conductivity 
 



 

 

D
O

E/R
L-2019-16-AD

D
1, D

R
AFT A 

AU
G

U
ST 2021   

10 

Table 4. Soil and Geologic Sampling 

Sample Type Comments Well Name 
Estimated Depth 

(ft bgs) Analytes 

 199-K-243 
(D0093) 

51 to 53.5 (upper aquifer)b 
93 to 95.5 (middle aquifer) 
132.5 to 135 (bottom aquifer) 

Hydraulic conductivity 
 

a. Grab samples for Cr(VI) and strontium-90 to be collected via core barrel. If air-rotary or similar drilling method is used, samples will be collected via split spoon. 
b. Upper aquifer split-spoon samples target the top of the unconfined aquifer and should be adjusted in the field to match encountered conditions. 
c. Identified contaminants only apply to the first split-spoon interval. 
bgs = below ground surface 
Cr(VI) = hexavalent chromium 

 

Table 5. Groundwater Sampling 

Sample Type Comments Well Name 
Estimated Depth 

(ft bgs) Analytes 

During 
drillinga 

Top, middle, 
and bottom of the 
screened interval. 

199-K-241 
(D0091) 

29.5b 
47.5 
65 

Cr(VI) – filtered 
Strontium-90 - unfiltered 

199-K-242 
(D0092) 

48.5b 
70 

94.5 
115 
138 

Cr(VI) – filtered 
Trichloroethene – unfiltered 
Nitrate –unfiltered  
Carbon-14 and tritium - unfiltered 

199-K-243 
(D0093) 

53.5b 
95.5 
135 

Cr(VI) – filtered 
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Table 5. Groundwater Sampling 

Sample Type Comments Well Name 
Estimated Depth 

(ft bgs) Analytes 

Post-
development; 
common 
analyte list 

Depth of sample 
will be determined 
based on the 
maximum 
concentration of 
Cr(VI) or other 
contaminants 
observed 
during drilling. 

All wells Screened interval Metals (Cr(VI) filtered; total chromium, calcium, 
magnesium, potassium, and sodium) on filtered 
and unfiltered aliquots 
Anions (chloride, fluoride, nitrate, phosphate, and 
sulfate) on unfiltered aliquots 
Alkalinity (bicarbonate) on filtered and unfiltered 
aliquots 
Volatile organics analysis (trichloroethene) on 
unfiltered aliquotc 
Carbon-14, Strontium-90, tritiumc – unfiltered 

a. Water samples collected during drilling will be on expedited turnaround times to aid in setting well screens. 
b. First water sample is targeted for the top of the aquifer but will be adjusted in the field to allow adequate sample depth for a pumped sample. 
c. Carbon-14, trichloroethene, and tritium will only be collected for well 199-K-242; strontium-90 will only be collected for well 199-K-241. 
bgs = below ground surface 
Cr(VI) = hexavalent chromium 
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