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1 Introduction/Scope of Work 

This description of work (DOW) covers field characterization and testing that will be performed in the 
I 00-H Area of the Hanford Site to address a milestone from the second Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980 (CERCLA) 5-year review. The 5-year review noted 
that groundwater samples from one deep well extending below the aquitard (i.e., the Ringold Upper 
Mud Unit [RUM]) exceeded both the groundwater standard of 48 parts per billion (ppb) (Ecology 
Publication 94-06, Model Toxics Control Act Cleanup Regulation 173-340 WAC) and the federal DWS 
of 100 µg/L for hexavalent chromium. The extent of hexavalent chromium contamination in this zone is 
not well understood. Action # 12-1 from the review is to "perform additional characterization of the 
aquifer below the initial aquitard." 

This description of work describes aquifer testing and sampling that will be performed to satisfy (in part) 
this action from the CERCLA 5-year review. It is intended that together with the aquifer tests, well 
completions and sediment sampling work planned for the JO0-D/100-H Areas remedial investigation/ 
feasibility study will satisfy the action completely. Testing will be conducted at three deeper 100-H Area 
wells that show elevated hexavalent chromium concentrations (199-H3-2C, 199-H4-12C, and 
199-H4-15CS). Each of the subject test wells is part of a group of wells that are screened at different 
vertical intervals, either in the unconfined aquifer or at depth in the RUM. Testing will consist of pumping 
at a steady rate at each well for an extended period of time and monitoring changes in chromium 
concentrations. This data will help determine the extent and magnitude of deeper chromium contamination. 

The 100-H Area pump-and-treat system will be shut down during testing to facilitate pumping and 
characterization work. This will provide an opportunity to perform rebound testing for the pump-and­
treat interim remedial action. The remedial action objective (RAO) of20 µg/L has been met at most of 
the extraction, monitoring, and compliance wells in this area. Hexavalent chromium and co-contaminant 
concentrations will be monitored during shutdown to determine if the concentrations remain low or 
increase above the RAO with natural, low river stage (non-pumping) conditions. 

Data are presented in Appendix A ( construction data), Appendix B (hydrogeological and test data), and 
Appendix C (test well chromium data). 

1.1 Test Purpose/Background 

The 100-HR-3 Operable Unit (OU) second CERCLA 5-year review set a milestone to conduct an 
investigation of deep chromium contamination in the sediments of the RUM, which underlies the 
unconfined aquifer in the I 00-H Area. In response to the 5-year review, a set of aquifer tests (with time­
series sampling) will be performed to gather data to answer several fundamental questions regarding the 
presence of the deep chromium. The current conceptual model for the 100-H Area unconfined aquifer is 
that the RUM is an aquitard layer underlying the unconfined aquifer and may contain permeable zones, 
stringers, or layers. These permeable zones (if they exist) would provide pathways for chromium to 
migrate deeper into the RUM under certain hydrologic conditions. Cross-cutting features such as elastic 
dikes have not been observed in the 100-H Area. The three test wells covered in this DOW (199-H3-2C, 
I 99-H4-12C, and 199-H4-15CS) exhibit chromium contamination that may have been driven into the 
RUM by the high hydraulic head conditions resulting from discharges of cooling water from operation of 
H Reactor. The cooling water contained 1 to 2 mg/L of hexavalent chromium that was used for corrosion, 
prevention. The resulting groundwater mound was 5 to 10 m ( 16.4 to 32.8 ft) above the natural water 
table in the vicinity of the reactor. Two alternate hypotheses for the introduction of chromium into the 
RUM are as follows: (1) chromium was introduced from the unconfined aquifer via the monitoring wells, 
either during drilling or as a result of poor well construction, which allowed hydraulic communication 
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between the aquifer and the RUM; or (2) chromium migrated across the Hom area in the RUM. The last 
hypothesis seems unlikely, as the data from RUM sampling in the Hom area shows limited levels of 
hexavalent chromium (below the protective level for the Columbia River [20 ppb], the standard from 
Ecology Publication 94-06 [48 ppb] and the Federal DWS [JOO µg/L]). The purpose of the planned 
aquifer testing is to gather data that will help to refine the conceptual model for the source of deep 
contamination, evaluate the hydraulic properties of both the unconfined aquifer and the upper RUM, and 
indicate the extent of chromium contamination in the RUM. In order to conduct these aquifer tests, 
pump-and-treat extraction wells in the I 00-H Area must be shut down prior to aquifer testing. The 
shutdown of pumping in the unconfined aquifer will allow the aquifer to recover to a natural 
(non-pumping) equilibrium state. The rebound study will also begin during the shutdown. 

Wells I 99-H3-2C, l 99-H4- l 2C, and l 99-H4- I SCS are existing monitoring wells that are screened in the 
upper portion of the RUM. Sample results from these wells (see Appendix C) have shown hexavalent 
chromium concentrations above the 20 µg/L RAO. All three wells will be evaluated for hydraulic 
connectivity, hydraulic productivity, and geochemical characteristics of chromium during an extended 
pumping test. 

1.2 Test Location 

The test wells consist of existing monitoring wells in the I 00-H Area (Figure 1-1 ). These wells are each 
part of a three-well set, completed at increasing depths in the unconfined aquifer in the I 00-H Area. 
There is a distance of approximately 7.3 m (24 ft) between each well (see Appendix A for exact distances 
between each well): 

• Well set l 99-H3-2A, 199-HJ-28, and l 99-H3-2C 

• Well set 199-H4-12A, 199-H4-128, and 199-H4-12C 

• Well set 199-H4-1 SA, 199-H4- l SB, and I 99-H4- l SC. 

Well 199-H4- I SCS is part of nested piezometer well l 99-H4- 1 SC. Four 5.1 cm (2-in.) piezometers are 
located in the host well and are completed at increasing depths. Piezometer 199-H4-1 SCS is the 
shallowest completion screened in the upper portion of the RUM; 199-H4- l SCP is the deepest completion 
and is a flowing artesian piezometer completed in the uppermost basalt unit. The higher head indicates 
an upward hydraulic gradient in this area and, therefore, an area of discharge for the deeper aquifer 
system to the upper aquifer and Columbia River. Construction data for each of the testing and closest 
monitoring wells are presented in Appendix A. 

1.3 Test Objectives 

The specific test objectives for this DOW are as follows: 

• Evaluate the sustainable production of the subject wells using a constant-rate pumping test. 

• Collect hydrologic (water-level) data to evaluate the degree of hydraulic connection between the 
RUM and the unconfined (upper) aquifer (natural or induced along the well casing). 

• Collect groundwater samples at specified time intervals during testing to evaluate the extent and 
persistence of hexavalent chromium in the deeper zones. Use data collected to refine the current 
conceptual model for the 100-H Area unconfined aquifer and RUM in this area. 

• Evaluate the concentration "rebound" in the unconfined aquifer of hexavalent chromium and the 
contaminants of concern during shutdown of the extraction wells (Table 6-1 in Chapter 6). 
The co-contaminants will be measured at the beginning, middle, and end of the test. 
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This data will be used to refine the current conceptual model for the l 00-H Area unconfined aquifer and 
the RUM in this area. The information will flow into the remedial investigation work plan and feasibility 
study that is being prepared concurrently with these activities, which will lead to a final Record of 
Decision for the I 00-HR-3 OU. 

To achieve the objectives, the activities for this DOW are divided into five phases: 

• Phase l: Perfonn pre-test design and configuration. 

• Phase 2: Shut down all extraction wells in the I 00-H Area (initiation of the rebound study and 
sampling as shown in Chapter 6, Table 6-2) and reconfigure the pump-and-treat system to handle the 
groundwater pumped during aquifer testing. 

• Phase 3: Perform an initial step drawdown test at each test well . The data will provide the 
sustainable discharge rate for the long-term pumping test. Well 199-H4-15CS will be pumped into 
a tank and will not be connected to the pump-and-treat system because of pump-size limitations for 
a 5.1 cm (2-in.)-diameter piezometer. 

• Phase 4: Conduct a long-term, constant-rate pumping test with concurrent sampling for hexavalent 
chromium concentrations. 

• Phase 5: Complete the rebound study. 

1-4 
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2 Background 

This chapter provides additional information on the test wells and on previous investigations/testing at 
test wells 199-H3-2C, 199-H4-l 2C, and 199-H4-15CS. 

2.1 Test Wells 

The subject test wells (199-H3-2C, 199-H4-12C, and 199-H4-15CS) are completed in the RUM, which 
underlies the unconfined aquifer. Construction information for each of the test wells and the 
accompanying nearby monitoring wells is presented in Appendix A. Chapter 6 lists the wells that will be 
used to monitor hydraulic response (Table 6-1) and also the wells and schedule for sampling during the 
rebound study (Table 6-2). 

2.2 Previous Investigations and Testing 

Testing and hydrogeological data from previous investigations of the wells included in this DOW are 
presented in Appendix B. Previous testing was performed by Pacific Northwest National Laboratory after 
initial well construction in 1986. These wells are now included as part of the monitoring network for 
remediating the hexavalent chromium plume in the 100-H Area. The Declaration of the Record of 
Decision for the 100-HR-3 and 100-KR-4 Operable Units at the Hanford Site (Interim Remedial Action) 
(EPA et al. 1996) was issued in 1996 and identifies pump-and-treat as the interim remedial action for 
removing hexavalent chromium from the aquifer. 
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3 Description of Work Activities 

This chapter presents a general description of the work activities, aquifer test methods, and sequence of 
work to be performed for this testing. 

This DOW outlines the test setup and objectives and is to be used in conjunction with procedure 
GRP-EE-01-6.3, "Well Development and Testing." The first action is to conduct the step test to assess 
the condition of the wells before the constant-rate test. The results will be reviewed to assess the linearity 
of the specific capacity at various flow rates and make a determination if well redevelopment is required. 
Chapter 5 identifies the procedure requirements. Chapter 6 discusses the test instructions and data 
collection, and the test results and data reporting are discussed in Chapter 7. 

3.1 Test Requirements 

This section describes the personnel , equipment, monitoring, and data collection requirements for 
performing testing. 

3.1.1 Personnel Requirements 

Requirements for personnel performing the work activities are as follows: 

• The 100-HR-3 project manager will assign a test coordinator and a technical lead. 

• The test coordinator will act as the central point of contact for the activities in the field that are 
covered in this DOW. 

• The test coordinator is responsible for ensuring that prerequisite conditions are met and for 
coordinating activities among the various organizations. The test coordinator, in conjunction with the 
technical lead, will provide clarification of requirements for each activity. 

• The technical lead is responsible for data analysis, the final test report, and clarification of technical 
issues pertaining to the test requirements. 

• The technical reporting group' s hydrogeology team will be responsible for ensuring that water-level 
data are collected, as required by this DOW. 

• Plant Forces are responsible for constructing the temporary tie-in to the I 00-HR-3 pump-and-treat 
system. 

• 100-HR-3 pump-and-treat operations is responsible for providing the necessary support to conduct 
testing and operational support of the pump-and-treat facility, as well as collecting samples, as 
required by this DOW. 

• Soil and Groundwater Project (S&GRP) engineering is responsible for providing all design and 
construction support to perform this test. 

• S&GRP well maintenance shall be available to install and remove sampling and test pumps as needed 
for both the step drawdown and constant-rate pumping tests. 

• The technical reporting group' s hydrogeology team will supply all temporary monitoring. 

• S&GRP engineering will provide water-level data from operational wells collected by the 100-HR-3 
pump-and-treat monitoring system. 

3-1 
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3.1.2 Equipment Requirements 

This section describes the equipment requirements for activities covered by this DOW. Table 3-1 lists the 
required equipment. 

Table 3-1. Required Equipment 

Activity Testing Equipment 

Rebound study No testing equipment required for 
rebound study 

Step test 15CS Test pump (Grundfos Redi-Flo 2) 
with controller, purge tanks, and 
piping 

Step test pump- Test pumps and level monitors 
and-treat 

Constant-rate test Test pumps and level monitors 

NOTES: 

Monitoring Equipment 

Data loggers, transducers installed in all monitoring 
wells, and E-tape 

Data loggers, and transducers installed in all monitoring 
wells and pumping well 

Data loggers, transducers installed in all monitoring 
wells, and level probes pumping wells 

Data loggers and transducers installed in all monitoring 
wells 

1. Grundtos® is a registered trademark of Grundfos Pumps Corporation, Olathe, Kansas. 

2. Well 199-H4-15CS will be tested separately from the pump-and-treat system. 

For the constant-rate pumping test, 100-HR-3 pump-and-treat operations will operate and monitor the 
pump-and-treat system, collecting all required data for the three test wells as described in this DOW. 

3.1.3 Monitoring and Data Requirements 

Testing and data recording shall be performed in accordance with procedure GRP-EE-01-6.3 . A data 
collection schedule for monitoring and sampling for each test is presented in Section 6.1. Whenever 
possible, rebound study sampling will be coordinated with other scheduled routine sampling at the 
I 00-HR-3 pump-and-treat system. 

Routine 100-HR-3 pump-and-treat process data collection and monitoring will continue for the duration 
of testing. The 100-HR-3 pump-and-treat facility will continue to receive and treat extraction water from 
the 100-D Area extraction wells during testing. When possible, rebound study sampling will be 
coordinated with other scheduled sampling. 

3.2 Pre-Test Design and Construction 

The testing included in this DOW will use existing extraction pipelines, wherever possible, with the need 
to connect new piping to well I 99-H3-2C. This will involve pre-test design, procurement, and 
construction activities. Modification will be considered temporary and controlled by the work package 
configuration management process. Prior to the startup of test activities, the following design and 
construction activities must be completed: 

• Design and procure materials to connect the two test wells ( I 99-H3-2C and l 99-H4-12C) to the 
current pump-and-treat system at the l 00-HR-3 OU 

• Modify wells and install pumps and instrumentation 
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• Make any necessary programming changes to the pump-and-treat system in order to properly monitor 
and control testing 

• Make changes to operation procedures to address test performance. 

3.2.1 Design and Construction Assumptions 

Assumptions for the design and construction work performed under this DOW are listed below: 

• Existing extraction wells in the 100-H Area feeding the I 00-H Area transfer building and the 
100-HR-3 process building will be shut down for the entire duration of the RUM test. The RUM test 
consists of a step drawdown test and constant-rate pumping test. · 

• 100-HR-3 pump-and-treat operations will continue to pump groundwater from the I 00-D Area and 
from the test wells for the duration of testing. 

• Existing extraction well piping, wiring, and instrumentation will be used to the maximum practical 
extent for testing. 

• New extraction well pumps will be installed in the test wells to reduce pre- and post-test operational 
downtime. 

• The power supply, wiring, and piping for wells I 99-H4- I 2A and 199-H4- l 5A can be used for wells 
199-H4-12C and 199-H4-15CS, respectively. 

• Groundwater from well l 99-H3-2C will be piped to the 100-HR-3 process building by tying into the 
existing piping for well l 99-H4-64. High-density polyethylene pipe and electrical cable routing to 
achieve this will not interfere with Washington Closure Hanford excavation areas. 

• The operating parameters for the test wells are within the existing 100-HR-3 pump-and-treat control 
system capabilities. 

• The test duration is 30 days. Because modifications will affect configuration baseline drawings, 
configuration management will use the facility modification package process. 

3.3 Rebound Study 

The rebound study will be a component of the shutdown and recovery of the unconfined aquifer, with 
accompanying sampling for chromium and other co-contaminants the l 00-HR-3 wells, as listed in 
Table 6-2. Wells will be sampled (see Table 6-2) during the rebound study. The change in chromium 
concentrations over a 3-month period will be evaluated and reported in the aquifer test report. No 
additional testing equipment will be required for the rebound study. When the rebound study is 
completed, the 100-HR-3 pump-and-treat system will be restored to its pre-test configuration and 
restarted, as indicated in the project schedule (Chapter 9, Figure 9~ l ). The final report will provide an 
evaluation of the need for further action (in terms of the deep hexavalent chromium contamination and/or 
contaminants of potential concern in the RUM) and will propose a path forward (if any is warranted). 

3.4 Step Drawdown Test 

A step drawdown test will be performed to determine the sustainable pumping rate for the long-term, 
constant-rate test. The objective is to determine the maximum pumping rate that will not exceed 
a drawdown of greater than 50 percent of the available water. The following activities will be performed 
during the test: 
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I. Prior to startup of the step drawdown test, all I 00-H Area extraction wells will be shut down, and the 
groundwater in the unconfined aquifer will be allowed to recover to an equilibrium state 
(approximately 1 month). 

2. Water-level monitoring will be set up to gather baseline data in selected wells prior to test startup. 

3. The step drawdown test will be perfonned at each test well (see Chapter 6). Note that wells 
199-H3-2C and 199-H4-12C will be pumping to the 100-HR-3 pump-and-treat facility, whereas well 
199-H4-15CS will be pumped to onsite tanks and will be monitored locally. 

4. Groundwater samples will be collected for chromium analysis at the intervals specified in Section 6.1 . 

5. After the step drawdown test is completed, analysis will be performed and the optimal pumping rate 
will be calculated for each test well. 

The purgewater for well l 99-H4-15CS will be pumped into temporary onsite storage tanks. Upon 
completion of testing, the temporary tanks will be pumped until empty into purge trucks. The purgewater 
will then be transferred to either the pump-and-treat facility or the ModuTanks1. 

3.5 Constant-Rate Pumping Test 

The constant-rate pumping test will be perfonned after groundwater levels in the wells have recovered 
from the step drawdown test and the optimal pumping rates for each well have been calculated. The 
constant-rate pumping test will be performed as described in Chapter 6. The following general sequence 
of actions will be performed during the test: 

1. Hold a pre-test coordination meeting the day prior to beginning the test, which will include a site 
walkdown and final detail discussion with all involved in the test startup 

2. Start the constant-rate pump test 

3. Pump at constant rate for 30 days (or 8 hours, in the case of well 199-H4-15CS), collect water-level 
data, and perform sampling (Section 6.1) 

4. Collect groundwater samples for chromium analysis at the intervals specified in Section 6.1 . 

5. Terminate pumping upon reaching one of the test termination conditions (Section 6.3) 

6. Continue to collect water-level data and samples during the recovery period (Section 6.1 ). 

1 ModuTank is a trademark of ModuTank Inc., Long Island City, New York. 
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4 Waste Management 

All waste materials will be managed as investigation-derived waste in accordance with the Interim Action 
Waste Management Plan for the 100-HR-3 and 100-KR-4 Operable Units (DOE/RL-97-01). All 
purgewater produced during the step drawdown and constant-rate tests will be handled through the 
100-HR-3 pump-and-treat system in accordance with DOE/RL-97-01, the Environmental Restoration 
Program Strategy for Management of Investigation Derived Waste (DOE-RL et al. 1999), and the 
Strategy for Handling and Disposing of Purgewater at the Hanford Site, Washington (90-ERB-040). 
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5 Procedure 

Field work will be conducted in accordance with existing CH2M HILL Plateau Remediation Company 
procedures and protocols, and in accordance with this DOW. 

Testing and data recording shall be performed in accordance with procedure GRP-EE-0 l-6.3 and as 
specified in this DOW. Equipment used for water-level measurements will be checked for proper 
functioning in accordance with procedure GRP-EE-01-7.4, " Requirements for Use of Field Equipment." 
Chromium sampling will be performed in accordance with procedures GRP-FS-04-G-001 , "Chromium 
Analysis of Water Samples at Pump and Treat Facilities," and GRP-FS-04-H-100-001 , " 100-HR-3 Pump­
and-Treat Operating Procedure," as appropriate. 
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6 Test Instructions and Data Collection 

This chapter outlines the data collection requirements and test instructions for the step drawdown and 
constant-rate pumping tests. Testing will be used to characterize chromium occurrence and persistence in 
Ringold sediments. It is not anticipated that the testing will lead to termination of interim action 
remediation in the upper aquifer. 

6.1 Data Collection 
Water-level data specified in this DOW will be collected by the operations monitoring system for the test 
wells, by both temporary field monitoring equipment and the automated water-level network at both the 
near-, mid-, and far-field monitoring wells (Table 6-1). The automated water-level network wells will 
also be used to collect data to correct river influence effects and to analyze hydraulic response during the 
rebound study. 

All field activities will be recorded (to the nearest minute) in an appropriate field activity report or 
operations logbook. All depth-to-water measurements shall include the reference point of each 
measurement (i.e., top of the casing or the ground surface). All measurements shall be recorded in feet 
(to the nearest hundredth of a foot) . 

Chromium samples for wells 199-H3-2C and I 99-H4- 12C will be collected from sample ports as routine 
operations samples (as specified in procedure GRP-FS-04-G-00I) at the following schedule (for the step 
test and the first day of the constant-rate test): at test start (within the first 5 minutes); at 15 minutes, 
30 minutes, 45 minutes, 60 minutes, 2 hours, 4 hours, and 8 hours; and then once per day for the 
remainder of the test period for the constant-rate test (i.e., for 30 days), with a final sample taken just 
prior to the shutdown of pumping. 

Samples collected at well I 99-H4-15CS during the step drawdown and constant-rate tests will be 
collected at the well head by the site geologist, with both tests on the same schedule as listed above for 
the step test and the first 8 hours of the constant-rate test. Chromium will be measured in the field with 
a test kit. Additional laboratory samples will be taken at 30 minutes, 8 hours, 10 days, and 20 days. The 
8-hour sample for both the step and constant-rate tests will be taken in duplicate, with one of the samples 
sent for laboratory analysis. One sample per week during the test will also be taken in duplicate, with 
one of the samples sent for laboratory analysis. Table 6-2 presents the sample schedule for the rebound 
study. 

During both the step drawdown tests and constant-rate tests, field parameter samples will be collected 
along with the chromium sample: 

• Turbidity (in nephelometric turbidity units) 

• Specific conductivity (in µSiem) 

• Temperature (in degrees Celsius) 

• pH. 

In addition to field parameters, the test conditions should be recorded at the time of each sample, 
including flow rate, drawdown, and time since pumping started. 
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Table 6-1. Hydraulic Response Monitoring Wells 

Near-Field Wells Mid-Field Wells Far-Field Wells Comments 

199-H3-2A,B 199-H4-64, 199-H4-5, 199-H4-10, 199-H4-8 199-H4-17 monitored as an 
injection well 

199-H4-12A, B 199-H4-65, 199-H4-18, 199-H4-18, 199-H4-11 , 199-H4-7 monitored as an 
199-H4-9 199-H4-63 injection well 

199-H4-15A,B,CR 199-H4-6, 199-H4-14, 199-H4-16, 199-H4-2, 
199-H4-48 199-H4-13, 199-H4-45, 

199-H5-1A 

NOTE: Wells in italics are temporarily installed monitoring wells for this test only. Well 199-H5-1A is an 
automated water-level network station and will be used as a background well. 

Table 6-2. Sample Schedule for Rebound Study 

Sample 
Well Constituents Well Type Date 

199-H4-12A, 199-H4-15A, Hexavalent chromium, Tc-99, U, total Sr, Extraction 8/27, 9/8, 9/22, 
199-H4-3, 199-H4-4, tritium, alkalinity, reduction-oxidation, ICP 10/5, 10/19, 10/29, 
199-H4-63, 199-H4-64, metals (list 3), and IC anions (list 1) 11/12 

199-H4-14, 199-H4-18 Hexavalent chromium, Tc-99, U, total Sr, Injection 8/27, 9/8, 9/22, 
tritium, alkalinity, reduction-oxidation, ICP 10/5, 10/19, 10/29, 
metals (list 3), and IC anions (list 1) 11/12 

199-H4-5, 199-H4-9, Hexavalent chromium, Tc-99, U, total Sr, Near-field 8/27, 9/8, 9/22, 
199-H4-12B, 199-H4-13, tritium, alkalinity, reduction-oxidation, ICP 10/5, 10/19, 10/29, 
199-H4-15B, 199-H4-65 metals (list 3), and IC anions (list 1) 11/12 

199-H3-2A,B, 199-H4-6, Hexavalent chromium, Tc-99, U, total Sr, Mid-field 8/27, 9/8, 9/22, 
199-H4-8 tritium, alkalinity, reduction-oxidation, ICP 10/5, 10/19, 10/29, 

metals (list 3), and IC anions (list 1) 11/12 

199-H4-16, 199-H4-10, Hexavalent chromium,. Tc-99, U, total Sr, Far-field 8/27, 9/22, 10/19, 
199-H4-45, 199-H4-48 tritium, alkalinity, reduction-oxidation, ICP 11/12 

metals (list 3), and IC anions (list 1) 

NOTE: Wells not covered by other projects will be sampled specifically for the rebound study, as listed above. 

IC = ion chromatography 

ICP = inductively coupled plasma 

6.2 Pumping Test Instructions 

6.2.1 Step Drawdown Test 

A step drawdown test is typically conducted prior to a constant-rate pumping test to obtain information to 
help design the full test, determine well efficiencies, and estimate sustainable well production. This test 
will be conducted as outlined in procedure GRP-EE-01-6.3. The steps and pumping rates are shown in 
Table 6-3. Step drawdown testing will consist ofa minimum of three steps, but testing may use all 
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five steps presented in Table 6-3. Each step will be performed for the same time interval (typically 
2 hours), which will be determined by the technical lead and test coordinator because the test is performed 
based on the response of each individual well. 

Table 6-3. Step Drawdown Test Flow Rates 

Well Step 1 Step 2 Step3 Step 4• Step 5• 

199-H3-2C 

199-H4-12C 

199-H4-15CS 

10 

5 

2 

20 

10 

4 

30 

15 

6 

NOTE: Test flow rates shown in each step are in gallons per minute (gpm). 

a. Optional steps if needed, as determined during testing by technical lead 

6.2.2 Constant-Rate Pumping Test 

40 

20 

8 

50 

25 

10 

After the target rate has been determined by the technical lead, the constant-rate pumping test will be 
performed at the established target flow rate. The constant-rate pumping will be conducted in accordance 
with procedure GRP-EE-01-6.3 and should, at a minimum, follow these steps: 

1. Coordinate starting the pumps and simultaneously initiate data collection at a logarithmic rate. Adjust 
the pump rate as quickly as possible to the target rate established by the technical lead. 

2. Maintain and monitor the flow rates and well-level data collection to ensure that flow rates remain 
constant and drawdown does not exceed SO percent of available head. If necessary, the flow rate can 
be reduced to ensure that the test well does not draw below the SO percent level. Record any changes 
in flow rate and the time when the change occurred. 

3. Sample the field parameters at the start of testing and then proceed as outlined in Section 6.1. 

4. Maintain constant-rate pumping until a test termination condition is reached (Section 6.3). 

5. Upon reaching a test termination condition, shut off the pumps and simultaneously initiate the 
recovery test. 

6. Record the recovery data for a minimum of one week, or as directed by the technical lead. 

6.3 Test Termination 

The conditions at which pumping shall be terminated are as follows: 

• A constant rate of flow can no longer be maintained (which is unlikely for wells 199-H3-2C and 
I 99-H4-12C). 

• The ability of the pump-and-treat system to contain or process the test purgewater has been 
compromised. 

• An unsafe field condition exists. 

• Test equipment failure that would, if pumping continued, produce one of the above conditions. 

• The test duration has been met (i.e., 30 days). 
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Pumping may continue at the other test wells if termination conditions exist at only one of the test wells . 
The test coordinator or technical lead must be contacted any time one of the above conditions is 
encountered. 
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7 Test Results and Reporting 

The data collected during testing will be compiled and reported by the hydrogeology team via technical 
memorandum to the technical lead. The test report will include processed data, well information, 
hydrographs, a summary table, and any test conditions that would affect the test results. The technical 
lead will analyze the data and then report the results via an S&GRP test report, which will be transmitted 
to the I 00-HR-3 project manager/OU lead. The test report will include the results of the aquifer testing 
and rebound study, the analysis and interpretation of the testing results (in the context of the test 
objectives, as described in Section 1.1), and any recommendations for further actions. 

The data from the test results will be used to evaluate the different conceptual models for the distribution 
of chromium in the RUM. Little persistence in chromium values would suggest that the deep chromium 
presence is due to issues with well construction. Intermediate persistence would tend to suggest that the 
chromium is related to a finite areal extent, which is related to groundwater mounding during reactor 
operations. Strong persistence would tend to suggest that contaminated water is migrating across the 
Hom area in the sand lenses in the RUM and feeding into the pumped zone over a large distance. 

Subsequently, the rebound portion of the test will also be used to examine changes in chromium 
concentrations after cessation of pumping. This data will help evaluate longer term effects of deep 
chromium on the unconfined aquifer and ultimately the Columbia River. The rebound study will support 
any decision on future pumping and remedial actions. 
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8 Safety 

All personnel performing field work associated with this test and covered by this DOW will have 
completed the following, at a minimum: 

• Occupational Safety and Health Administration 40-Hour Hazardous Waste Site Worker training 
(29 Code of Federal Regulations [CFR] 1910.120, "Occupational Safety and Health Standards," 
"Hazardous Waste Operations and Emergency Response") 

• Hanford General Employee Training 

• General Employee Radiation Training. 

All work will be performed in accordance with the following standard procedures: 

• GRP-EE-01-6.3, "Well Development and Testing" 

• GRP-FS-04-G-001 , "Chromium Analysis of Water Samples at Pump and Treat Facilities" 

• GRP-FS-04-H-100-001 , " 100-HR-3 Pump-and-Treat Operating Procedure." 
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9 Schedule 

The project schedule is presented in Figure 9-1. 
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100-HR-3 Aquifer Test Well Construction Data -
Well Name Well# 

Elevation Elevation Stickup Borehole Caalng Slot 0-T~toc Well Bottom 
{Brus cap) fTOCl (toe) Depth (ftl Dia. (ftl 1.0. (ftl Size 1ft boa} Elev.Im} 

199-H3-2A A4611 128.054 128.321 0.267 56 0.92 0.510 20 51.0 112.509 
199-H3-2B A4612 128.015 128.716 0.701 58 0.92 0.510 20 55.0 111.251 
199-H3-2C A4613 128.022 128.662 0.640 155 1.08 0.510 10 17.6 122.651 
199-H+12A A4616 126.454 126.775 0.321 48 0.92 0.510 20 48.0 111.824 
199-H+12B A4617 126.461 127.223 0.762 51 0.92 0.510 20 50.0 111.221 
199-H4-12C A4618 126.342 127.226 0.884 220 0.92 0.510 10 82.0 101.348 
199-H4-15A A4621 124.631 124.927 0.296 46 0.92 0.510 20 13.4 120.541 
199-H4-15B A4622 124.541 125.212 0.671 44 0.92 0.510 20 42.0 111.739 

199-H+lSCS A4625 124.791 125.37 0.579 330 0.92 0.177 20 80.0 100.407 

bgs = below ground surface 
D-T-B = depth to bottom 
I.D. = inner diameter 
toe = top of casing 

100-HR-3 Aquifer Test Well Distance Chart 
Well NorthinR EastinR 83-2B H3-2C H4-12B H4-12C 04-15B H4-15CS 

H3-2B 152757.164 577628.271 0.00 7.84 409.24 416.57 406.27 412.03 
H3-2C 152750.3 577632.07 7.84 0.00 408.54 415.83 408.91 414.57 
04-12B 152918.47 578004.39 409.24 408.54 0.00 7.51 175.74 171.40 
H4-12C 152919.812 578011.772 416.57 415 .83 7.51 0.00 179.19 174.59 
H4-15B 153059.548 577899.598 406.27 408.91 175.74 179.19 0.00 8.09 

H4-15CS 153059.98 577907.68 412.03 414.57 171.40 174.59 8.09 0.00 
H3-2A 152750.068 577624.608 7.99 7.46 415.44 422.74 414.00 419.74 

H4-12A 152912.73 578009.15 411.42 410.58 7.46 7.55 183.19 178.83 
H4-15A 153053.42 577904.31 404.93 407.43 168.01 171.46 7.73 7.38 

NOTE: '199-' is the well prefix. 

Top of Screen Bottom of Screen 

1ft bas} Elev. Im} (ft bas I Elev. {ml 

36 117.081 51 112.509 
so 112.775 55 111.251 
100 97.542 110 94.494 
33 116.396 47.5 111.976 
45 112.745 so 111.221 
72 104.396 82 101.348 
27 116.401 42 111.829 
37 113.263 42 111.739 
78 101.016 80 100.407 

H3-2A H4-12A H4-15A 
7.99 41 1.42 404.93 
7.46 410.58 407.43 

415.44 7.46 168.01 
422.74 7.55 171.46 
414.00 183.19 7.73 
419.74 178.83 7.38 

0.00 417.53 412.62 
417.53 0.00 175.46 
412.62 175.46 0.00 

(/) 

Q 

f ...... 
w 
0 
N 
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Well 199-H3-2C 

Well 199-H4-12C 
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Well 199-H4-15CS 

A-3 



SGW-41302, REV. 0 

WELL caiSTRUCTia. AND co«PLETia. SUMMMY 

Drilling Sairple 
Method: C.ble tool Method: Drive barrel 
Drilling Additive• 
Fluid U•ed: Water Uaed: Not documanted 
Driller•• -"'==------WA State 
Name: D. Garcia Lie Nr:_.:1.:H.:c3=------
Drilling Company 
Coq:,any: Onwego Drilling Looation:Kennnnok, N1t. 
Date Date 
Started: 1500t86 COq:>lete: 04Nov86 

Depth to -ter: 41.0-ft Nov86 
(Ground eurface)4C.9-ft 12Sep94 

GENERALIZED Geologist's 
STAATIGAAPHY Log 

0-4: Not documented 
4-10: GRAVEL "1th SAND 
10-54: Sandy GRAVEL 
54-56: Sandy GRAVEL with 

CL1'Y and CP.LIC!IE 

Drawing By: RKL/l-H3-02A.ASB 
Date : ~v94 
Reference :-HAN==ro=R=o~wt=L~L~S~-

A-4 

WELL TEME'OIU'.RY 
NUMBER: 199-H3-2A 
Hanford 

.11.4611 WELL NO: lH-TCl!\ 

Coordinate•: N/S _N_9~6~,~0
7
l~9..,.. ........ £/K K 40,117 

State Nh:183 N 152,7So.07m E 577,624,tilm 
Coordinate•: N 501,217 E 2,254,962 
Start 
Card f:Not documented 
Elevation 

T __ R __ 9 __ _ 

Ground •urtaoe 1ft): 416.62 Bra•• cap 

Elevation of reference point: 1418.37-ft] 
(top of c«aing) 
Height of reference point above( 1.75-ft J 
9round surface 

Depth of •urface aeal 0-4.5 ft] 
Type of aurface seal, 
Concrete 4-tt x 4-ft x 6-in eurtace pad 
extending 4.5-ft into annulue 
15-in nominal hole, 0-10-tt 
11-in nominal hole, nr-:5Rt 

6-in ID atainlees steel casing, 
+l. 75-36.0-ft 

Volclay tablets, 26.5-30.0-ft 

10-20- me•h •ilica a&nd, 30.0- 56.0-ft 

6-in T304 •tainl••• • teal •creen, 
36.0-51.0-ft, f20-alot 

10-in atainlese steel telescoping screen, 
41.0-51.0-ft, 140-elot 

Borehole drilled depth: I 56. 0-ft l 
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loll L C011ST IUCTI 011 AMO CCNPU Tl 011 SLIIIAIY 

Drill int S111Pl• WELL TEMPOIIAU 
Medlod; ,HIii Si!il Method; grii1111rc11 IIUNIH: ]99·11]· ~• WELL 110: 111-r,a 
Orll llnt Addltl- Manford 
fl~i4 ua.4: WISIC U1ed; !lit !S!m!!Sl!a Coordlnat•: 11/S !I~.~] E/W ~ 40,l~ 
Orlllw•1 ... State State 
.._, II, i1c,i1 Lie Ir: Jl4l coon,1nec•: • 201,242 E 2,224,9ll 
OrHll,. ~ Start 
Caiapeny: ar-macmlm Loceclon:51fJ11Wi,k, ~ Cerd lili!IS &lalSd T --·-- s_ 
Data Data Uavatlan 
Started: 04lfCrr46 Coaptacaa 

Oaptll to ,..,er: 40,5·0 lf1rY§6 
<Gr-,d aurfaca>JZ,Z·ft Jyl9] 

GIIIEIALIUII Geoloelat•• 
STUTIGl»NY Loe 

o-4: IIOt doaaMted 
4"9; SIity ....,.. GIIA'lll 
• 14: GUWl wl tll U.O 
14-241 Silty GIAVll 
24..,4: ~ GUVll 
54-57: SAID 
57-51: Silty SAIID 

14!19iM GrtMld _.face (ft): 4]A,I liUl•stsa 

n--- llavatlan of rafara,,ca point: l~J0,42 · ftl 
(tap of caalne> 
••itllt of rafara,,ca paint abo~•I 2,l · ft I 
....... -fac:a 

• • • 

Daptll of -face Mal 

,.,... of aurfaca _,, Cgncr•s• 
4 ts a 4 ft 1 • lo 1uct•c1 Rtd 

1;p;~ 4 1114fdlHN>S AC9S11;UYI P91SI 
.:;;m~ 1.0. of -·-· c .. ,,,.: 
:;;a:rn "f pr-t) 
:;;iii~ 15· In nalnal 
:/ir; -( turfac:e bola to 10 ft ;g; 
ll 

1.0. of rlNr pipe: 
T'l'PI of rlaer pipe: 
U1icl111 uni 

D1-ter of borellole: 
DI-car of surface hole: 
T-,pa of filler: 
it1CYl•c tmnsonis1 

Depth top of s.nd pack: 
10-zg Ii\ if• Hf9 

-----1 Daptll top of ur..-.; 

: to¾"is3~f!:! •Sn\ • • .-. ____ , Deptll botta of ur..-.: 

, _____ l-1 Oapth bona of borellota: 

c H,Q•tu 

14· In 
(!wrtfd 

I 6-in 

C11 · io •• 
115- ic nm11 

I lS.O·ft I 

I 4S,0· ft I 

I So,o-ft I 

I 55,jl·ft I 

50,Q·ft 

Drwtne ly: agLJ11NJf021,AH 

••f•rwe: IIAlftQIP WbbS 

Oare: ___ _ 

A-5 
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WELL COIIUIUCT UII AMO CCWLU I CII SLNIAIY 

Ortlllnt SMPl• WELL fa.ollAaY 
lletllod: !i~I• Sail llelJlod: Re iv• 11tcr1I IUllll: ]!2·!13-ii; WELL 110: 1n-r,,i; 
ortl llna .wdltivff Nenford 
flwld u,eca: !MSIC UNII: !SIS ._Hg Coordlnetn: .,. ! ii,91! E/W W 49,!!H 
Driller•• WAUIU State 
•-: R, !ilCiil Lh: Mr: ]14~ CoordlnetNI • 591,ill E ~-i~,.~z 
Drllll,. ~ Stert 
CCIIIIP9'1Y1 CRMQQRclUllll LCIC.C ian1511J'D j ck, !116 Card l:!lil amilBIS.a '--·- s ___ 
Date Dete 
Sterceca, 12:ftwM Cclllplete: 

Depdl to .. ,.,1 41,0•ft RISM 
(lirca.nd MWfece>J7,9·fS Jy!9J 

•• IIALl?ID Geol09i1c•a 
ITUTIGLVIIY Lot 

M: llot __,,.., 
5-5S& Sandy GIUl'4L 
55-60: ll"90ld f•• 
60-65: Clayey SMID GL\llfL 
65-15: SIity $MD wlcll CLAY l CAUC:111 
,,_., : Cl•~~ SILT 
a,..1001 Sandy SILT 
100-1101 Cl~ all ty SMID 
110,.1201 Gr-lly ellty SMID 
1Z0-15S: Cl1Y9Y ailty SMID 

IIOTI: 
lole - drilled opm, hole 
below 99•ft. 

Dr•lnt ly: ftll/1ftJI02C,AH 

laferenca: Wtw ,CLLS 

Uevaclon 
J5P1586 liraald _,ace <ft>1 416, 1 ClllfllN 

n-

: :: 

• • • • 
• • • • • • • • • • . -------• • I 
----

.'. :.: = =:== ; :=I 

Uevatlon of reference point: 1418.22•0) 
<cap of CNI,.) 
lleltlllt of reference point above( Z,1 -ft I 
ar--.d 1Wfece 

Type ef aurfece aeel : CPCfrttt 
4 ts 5 4 ft a 6 to aYCtM1 Ptd 
4 IANl411SM!S PC9S1SStv1 Rll•S• 

I Q::4,5·ftl 

I . D. of _,ace CNi,.1 , .... 11_.A.__ __ 
<If pr•eno 

I .D. of riaer P!pe: I 6·1n 
T)lle of r1aer pipe: 
U1lola• Uni 
Di-ter of borehole: (1]·in no,I 

Type of tilter: 
!iCMMi•C l!loSAOISI, 4,5•S6· ft 
WIOSll'f II 11YCCX, HJ· ft 
Dept~ tap of -l: f 83,0·ft) 
Type of ... t: 
v111,1,x RIIIIS' 

D•tll tap of aend pack: C H,5-ft I 
10-zo, zo..sg, ZQ:49 al lls, •tnd 

Oepell top of screen: 
<i - in, 10-,111s 
394 •s•io\n• •snl 

Oeptll bottca of screen: 

Depth ·t»nca of aend pack: 

1100,11-ft l 

(110,0·ft 

ms,5-tc 

---- IMtonlte pelleta, 115.S•117.S· ft 

I 1 .. canlte aturry, 117.5•155.0·ft 
---: Oepcll bona of borlflole: C15S .O·ft J 

A-6 
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.. LL CQISTIUCTIOII A110 CCM'LITIOII SLNIAIY 

Orll llna s11111te 11era tool .. LL TIN'OIMY 
Netllod: cute soot 11echoch PCIYI twee,\ .... , 199·1f4· IZA WILL IIO: )N·JCJA 
Orllltna Addltl- 11.,ford 
nutd UMaa_.v,_s, .. c ..... ____ Undl lklC 119ee1o5-, coordlnet•: 11/1 I 96 549 1/W If H,024 
orttter•• WA scat• Stace 
IIWI o. lYISI!• Lie llr:....,.1 ... m ____ _ Coordlnecn: • SOU'S] I 2,256,223 
Drllllna ~ Start 
~1 9rWIP Pcll\lcw Locactanag.,,,.,,jck, 146 cena •=Mas dpc)M)SM , __ •-- s __ _ 

llw• tlan Date Dec• 
ltartedl Z&;tN CGlllpletea 04ftDM ctr__, aurt•ce Cft>: Ul,9 USIMStd 

GIJIUALIZID Geolotl H' • 
ITIATIGIW'IIY LOI 

Ma Gl'ewlly 1HtY fl,w 
ce --, fl,w IAIIII 

5-lh lllry _.., GIIAWL 
11•341 ._,. GIAVIL 
34-JSa UAVIL i,IUI SAIID 
JS-401 ._,. GIAVIL 
40-45; Gr-ll-, SMID 
45-SI 1 ._,. lilAVIL 
Sl-,Z: ltna• td, 11r-, CLAY 

and CALICIII 

Dr•lne tya MLf1ft4112A.Aff 
t• ferma WHIP )ILLI 

n '-----1 llevaclon of ref•r- point: (413,50·fcl 
I (tap of CNI,.) 

r;-1 lleilllt of refer-• point IIA!ove( 2,5·ft I 
I I .,._... aurfece 
• I 0ept11 of eurfec• ... , l Q:4,5·ftl 

T~ of IUl'face -l: ~ 

t !!Jat,!W :C!¾,~ I .D. of _,_ CM 1111 [ lptytd I 
(If ,.--o 
Surf- llole to 10 ft 

1.0. of rlMr pipe: 
Type of rl1•r ptpea 
as,tolw 1snl 

-I Dl-ter of 11or-.1e: 
01-1er of aurfece llole1 ,m---, Type of flt l•rl 
t:20 MIO KDlllC twosa,ts, 

u 

" 
I 

:1---l Dapth tap of •-l: i;I Type of ... 1: 
, : u•• lo Yt\s\tx ue\111 
---1 Deptll tap of Nnd peck: 

19:20 111b 1tll&1 an 
• •• • • • • •••• •••• ii• •ii 

I DeptJI ca,i of acr•-11 
•• lo, ZR·•\H 
JQ4 •s•tolu• •snl 

i • • ;., 10· In t• lwcaptna acr-
; • • i J7.S"47.5·ft, M·aloc 
i• •ii ! : •:. .... i __ ..,!I Oeptll bona of acnen1 

.. • ...... •--•--•1-: O•plll bon .. of bon"• I•: 

Oates ___ _ 

A-7 

, ••to 

C Z6,0·fc I 

C 21.0·fc I 

, n,o-rs 1 

[ 41,0·ft l 

C 41,0· ft I 
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~ll CattTIIUCTICII Ale CO!Pll!TICII SlJINMY 

Orflllnt s-.,te ••rd tool 
Netllodr CMI• togl Nethodr Drfyt bt[r•l 
Orflltne Addhf-

Ulll 
iu11111 !ft·114· IZ1 
... ford 

Tli.olAll'f 
lalL •>r ..lll:1'1l 

F\uld Ueedr "''" Ulldl !tS .,..,,. C~INtN: •11 • 96.Mf l!/V y H,869 
Orflter•• 1M Stet• Stete 
•-t R, Lydttt lie •n ...... , ... m _____ _ 
Orlttl,. c~ 

Cwdlneteu • 501.11'0 I 2,256,208 
Stert 

c.,...r ArMII Pclllfm Locet1anuc...,,c,. II Card trlff dpqalltlll 
ltevtitlen 

,_._. __ 
Oete Oete 
ttertedt ZZPcsM Collpl•t•r~ INlrd _.fee• c,01 411.g Jltfwtld 

~r~· .:::;,1:1:n ::m 
CfllfULIZR O.Ol .. l1t•t 
ST•ATIIIIAPIIT LOI 

°"' 1 tit ty • ...., GUWIL 
,-.29, s._ llaAWL 
n-sa.,, ~ GIIAYn wttll ceca, 

c_,ted bet- trelN 
6•fn ad. 1A11D wwlt et 36•ft 

31.5-421 C~- eancf\, CIIAWL, 
dllce\19d orpnlce 

42-491 Gr-lly tA11t 
4M0.51 ,._ 
!I0.,-,11 at.,..td • ttlty SA11D wltfl 

CU'f d CALICIII 

Dr•fne 1y, IIL/J..,JD,&H 

1tef~•: WfQIP ,Cllt 

-----1 !tevtitfllft of refff~• points (U).52·ft1 (t. of CNfnt) 
r:-1 .. ftllt ef refer-• pefnt abow( 2,S•ft I 
I I INlftf aurfece 

!ffii 
jiu! 

!l~ 
Jf 

!II 
ff 

:: 

• 

• 
t 

~ 

I De,,tft •f -·-· _, 

,.,._ of -••• ... , , s:r:: 
4 ft It ft It ID M 
t pfdf•saas ns:,san ms• 
1.0. of -fece cN ner 
( If pretentJ 

SUrfec• hole te 10 ft 
tS•ln ,-t,wt 

t .o. of rl1er pt,-: 
Type ef rlsff pipe: 
1t1lnln1 Uni 

~

fft1:•. 

f1-1 Df-ter of borellole1 ~•. Of_,..,. of -fee• hole: ~11---I ,.,._ of flllff: '~i~I H9 .,.,, tcndtt !PmSmts• 
:°i---1 Deptll te,- ef 1 .. 1: ::1 TYJ19 of ••lt 
:: t/4•tn Y91SlfY tlbltS• 

:: 

I 
De,,tlt top of lend pecb 
10-20 ...,, •fllc• ,.. 

-. I Deptll tap of 1crN1'11 • • I • ·la, m-,,,, 
• • JOt •S•latn• •sn\ : :, r I h9Jtlt bottca of ICPNnl 

- 1----1 Deptll bott• of bllf'aftcll11 

0ett1 ___ _ 

A-8 

r H,P·fSJ 

14-ln 
r1_,,,,,1 

(...l:J.!! 

(JJ·fQOPII 
m-1np1 

( Jl,O·ft I 

C 40,0•ft I 

r ,, .o-,, 1 

( SO,O·ft I 

t 51,0•ft I 
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Will COdJIIUCTIOII AIIO COl'UJIOII SUIWIY 

Orll lint S-.t.e Will Tu.cllUT 
Nethod: Cfblt tool Method: Reh• barrel IIUIIIO: 199·114•1ZC Will IIO: 1N·TC1C 
Ori I ling Addltlwe Manford 
Fluid UNds_,Hf_.,.t..,,c,__ ____ UHlh IIS dpc\alntld COONIINtN: 1/1 N 96,573 1/V If 31.145 
Orlller•s \M Stat• Stat• 
.._, be lyltp Lie •rs__,OQH,z:aa,._ __ _ c-dfNtNI • HJ,ffl I Z.Z!f,ZU 
Drllllnt CGlliP9lr st.,., 
c:c..,•n,: 9IWIP Qrfllf• Locetlmur.,,..1ct, II\ Card Islet dgqanttd , __ •-s_ 
Data Oat• !lftlltlon 
Stwted: Jatd Ca.iplet• t Q]Octl6 GrCU!d _.fee• <U>: 411.6 !1t1wtfd 

hpth to •tert ff 1• n ~f P, 
(Graund -face> : • 

Q!M!IAlltn Geolotl•t•1 
STtATlmu,r, lot 

Mt~ GIAVII. 
S-101 ~ llllAVll 11fttl SILT 1-N 
fo-49t Sandy GIIAV!l 
4M41 Silty, ea.t, GtlAYll 

'""''' Ill ty GIIA'4l ,,.,,, ar-lly SILT 
74•191 ar-tly, clayey SILT 
1'9-e4t Gr-lly SILT 
"""92: Sfl ty ale 
,a..99, Silty U. 111th CALICIII 
9• 11'Jt Silty SAIII vlth 

CUT ... CALICJII 
17'-1791 Cl8Y"t' um 
179-IM t Cl 8Y"lt' II LT 
194-2091 Sandy SIU vi th CUT 
ZO• l191 lllty SA110 111th Cl.AY 
21• ZZ1h If l ty SA110 

.n, 
llole - .. fl llld c,p8fl hole 
belOII 174•ft. 

orwtne ty: 8Q.11"'4flZC,AH 

aeferwe: NAl!f!IP W!l!Lbl 

n ----1 llr,etlon of refer-. polnu (41J,52•ftJ 
I <t• of_,,., 

r:-1 lleftllt of refffwe point ._( 2,9•ft 1 
I I trCUIII -fate 

• • • • • • • • 

• I Oeptft of -face ... , 

Type of -face •ffl t CGnc[IS, 
4 ft I 4 ft I • ID M!MI RISI , w••••sms mststln 191S• 

•-----1 1.0. • f rflar pipes 
Type of rf1ar pipe: 
W •s•loln• •tnt 

( P:2,9:ftJ 

c t:to 

<JJ·lo gJ 

-I ,.,,. ef flll • rt • 
~ .,.., .. -mu,, Ht,,-u : f ltDSW!Ut 1tw:a, U,HJ-fS 

';u---1 0-,th ,.,_ of -1: < 61,0·ft J 

• • • • • 

I ,,,. of _,:v,tctn a\\tS• 
---1 0-,tll , ... .. lend peck: ( •2,P•ft 1 

I JtiP, il1H9, lSH9 -'"'"..., -I lerellole df-ter, 60-t74•ft [1J•tn,,,.. 

I 0-,,th ,.,_ of ter""1 
t:ID 119·1\tS 
w •t•fotn• ''"' 

c 72,0•ft J 

tlfl Ottttfl bottca of 1cr"": < R,Q·U J 

-1 
---1 0-,,th bottca of 1.-.I peckt C 17,Q•ft 1 

---1 lentenfte pellet•, 17.HZ.O•ft 
lantonlte 1lurry, 9Z . O-Z20.0·ft 

----1 lonflole dl-ter, 174 .. zzo ft t 6•fn 

----1 0-.,th bottm of bonftole1 l ZZO,O•ftl 

Date: ___ _ 

A-9 
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W!ll COISTIIUCTICM AIID ClWlETl<JI SUIWIT I 
Drtlll119 s-.,te Nerd tool W!ll r~u, 
Methods cmlt tool ,..thod: Drtye berrtl ._...,•: 199·"4·1,A Will IOI 1N•tC2A 
Drlllfnt Addftl,,.. N.,ford 
Fluid Uled1_V,"""t..,,r.._ _____ U1ed1 lot dggmnted CoordfN1tM1 1/S ! 971 012 1/V V 39. t97 
Driller•• 11A Stat• State •-1 I, Ol•on l lc Nr:_1,.,Z..,1.,_7 ___ _ 
Orltll,,. c:~ 

CoordfnatN: I __ soz._,2_1..,3...__ 1 z.z,,.az, 
Caapeny: 9l'Ml9 QrtlllM locatfan11C.,.,tck, \M 

start 
c.rdl:lptdpgalnt-, '--•--•-o,,. o,,. llff• tfon 

Sterted1 ll9stl6 C:~l•t•1 JJ'l9Ylt OrCIUl'd -fac• (ft>: 402,P IHIMCwl 

o•.,tt1 to •twt 3,A·tt 'l9Ylt 
(GrCIIN -fac• >29,D·ft Jyl91 

GlfflALIZID Ceolotl•t•• 
SlhTICIIAPIT. Lot 

0-l: SAie I GIIAWL 
M: SA111 
,..,,, um, caAYfL I ICJUlDHI 
14-191 GUVl!L wt tll SAND I ICUl.DHS 
19-46: Sendy GIIAVl!L 

•t1110ld , •• et t.4-ft 

Orowlnt ly1 9nt]ft411'8,8B 

·•fffWII IWlfOIO WELLS 

:: 

! 

!l..,• tlon of r•fff-• point: [407,ZJ-ftl 
(top of c..t,.J 
Nellltt of r• fff-• point --..r Z,Z·ft I 
tra&nt ..-face 

D•.,ttl of ..-face ••l 
Tytia of ..-fece snl t C9DC[ISI 
4 ft I 4 ft I • fa MtlSt W 
4 gtdt•t91t PC•s:,s•n PIICI 
1.0. of -fee• c• "II 
(If pr".,t) 

lurface hot• to 10 ft 
15• In nafnet dl-tef' 

1.0. of rf•..- pipe, 1if T""9 of rte..- pipes 

\li H•lnlm ""' 
/1'~ -I Dl-tef' of bor•ttole: ·, II 

ij;,____ Type of fll l..-: 

iill j HO ...,, tcndtc bffltanft• :~u• 
~~~ 
---- Depth top of IHI: 

• • 1 r.,,,. of Hel : 
: : 114· ID Y!lc\lY Sll!\ISI 
-----1 D~lt top of terd peck: 

• • • •• •• . ... •• •• •• •• • ..... ! __ _,! I 
___..!! 

19:zo...,. ''"" ff"d 

Depth top of tcrNn: 
•• In. zo.,,,s 
]Q4 1t1tn\n1 ltNl 

ID• In telMCOC,1"1 ICrNn 
32-42• ft, MO· tlot 

D11Pth bott• of 1CrNn1 

c 9:1.0-m 

14• In ( 11...,,,,. J 

C 6-ln 

c !T,O·ft I 

C 22,0·ft J 

c ZZ,P·U t 

I 42.0-ft I 

.__ ___ _._I D~lt bottaa of borlflolot ( Y,P•fS I 

D1te1 ___ _ 
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WELL CONSTRUCTION AND CCMPLETION SUr.!AAY 

Drilling Sample Hard tool 
Method: Cable tool Method: Driv• barrel 
Drilling Additives 
Fluid U•ed: Water UHd: Not doCW11ented 
Driller's ~==------ 11P. State 
Name: K. Olaon Lie Nr: 1217 
Drill ng Company-=~-----
Coq>any: Onwego Drilling Locatl.on:KeMwiclc1 NA 
Date Date 
Started: llNov86 Complete: 19Nov86 

Depth to water: 30.0-tt Nov86 
(Ground eurfacei32.7-ft 12Sep94 

GENERALIZED Geologist's 
STRATIGRAPHY Log 

0-5: S1\ND, GAAVEL 
IBaclctill included) 

5-14: GRAVEL with SAND 
14-39: sandy GAAVEL 
39-43: Gravelly SAND 
43-44: Silty s.o\ND with CLAY 

(Top of Ringold measured 
at 0-ft) 

Drawing By: RKL/1-H4-15B.A98 
Date : 23Nov94 
Reference :-iiHAN=~FOR""'~D~WE=L=L=s--

A-11 

NELL TEMPORARY 
NUMBER: 199-H4-15B 
Hanford 

A4622 MELL NO: 1H-TC2B 

Coordinatea: H/S N 97,032 E/M M 39 212 
State NAD83 N ~ 71~5~3i,~075~9-.~s~sm- E 571,L§§.60m 
Coordinatea: N 502 1 233 E 2,255,86( 
Start 
Card f:Not documented 
Elevation 

T __ R __ S __ _ 

Ground aurface: 404.7-ft Eatimated 

Elevation of reference point: [406.92-ftl 
(top ot oaeing) 
Height of reference point above[ 2.2-ft 
ground surface 

Depth of eurtaoe seal 
Type of surface seal, 
4-ft by 4-ft concrete pad 
extending 5-ft into annulus 

15-in nominal hole, 0-10-ft 
11-ln nominal hole, ~t 

0-5. 0-tt] 

6-in ID stainless steel casing, +2.2-37-ft 

8-20--•h granular bentonite, 5-25-ft 

J-in Volclay tablets, 25-32-ft 

10-20 mesh silica sand, 32-44-ft 
6-in T304 atainl••• ateel acreen, 
37-42-ft, 120-alot 

Borehole drilled depth: [ 44 .O-ft 
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MELL ~S'l'RUCTI ON AND CQIJE'LETION SIJMMI\RY 

Drill i ng Saq,l• Kard tool/ 
Met hods Cabl e tool Met hod s Dr ive barrel 
Drill i ng Additi ve• 
Fluid Used: Water Us@d: Not document ed 
Driller's -~=------WA State 
Name: K. Olean Lio Hr: ND 
Drill ng Company:--------
Colllpany: om,egc Dr i lling Locat i on :Kenn.,.,..iok, ~ 
Dat e Date 
Star ted: 12Aug86 CoJ11>lete: 16Dec86 

Depth to water:S-33 . 8- f t 12Sep94 
ITop casing ) R- 31.•- !t l2Sep9• 

P.:Fiowing 
Mop orcuing GENEAALIZED 

STRATIGRAPHY 
Geologiet • • Log 

0- 35: Sanely GMVEL, ba•altic pebb 
With fine to m.adiwa und 

35-55: Silty, ••ndy GRAVEL, top 
of Ringol d at 46 rt 

55-60: Si lty GRAVEL 
60-65 : Gravelly SI LT 
65-75: Gravelly , c layey SILT 
75-80: Gravelly SILT 
80-100: Silt y Sl\ND 
100-125: CLI\Y and CALICHE 
125-150: Clayey SILT wi t h S!\ND 

and c:.-.LICHE 
150-170: Si l ty SAND wi th CLAY 
110-190: Si l ty SAND with 

190- 195: 
195- 202 : 
202-207: 

207- 212 
212- 295 
295-296 
296- 305 
305- 31• 
314- 322 
322-330 

CLAY and CALICHE 
Si l ty SAND with CLII.Y 
Clayey, sandy SILT 
Fine Sl\ND with SILT 
and CALICl!E 
Fine Sl\ND 
CLAY 
Silty CLI\Y with SAND 
CLII.Y 
Si l ty CLAY with CI\LI CHE 
1"ll/\LT ldark greyl 
1"ll/\LT ldark brown With 
ye l l ov brown/rust c l ay) 

Dr-in9 By: RKL/l - H4 - 15C.ASB 
Date 23Nov94 
Reference ,-..HI\N=~FOR=~D~WE"""L~LS=--

A-12 

WELL TEME'OAARY 
NUMBER: 199-H4-15C A5689 WELL NO : 1H-TC2C 
Hanford . 
Coordinates: N/S N 91,034 E/W W 39 186 

E 5?/,~01.68m State NAD83 
Coordinates: 

N 153,059 . 98N 
N 501 ,115 E 2,256,232 

Start 
Card f:Not docwnented 
Elevati on 

T __ R __ s __ _ 

Gr ound surface: 405 . 5- f t Es t imated 

Elevation or reference point : (401.H - f t J 
ftop of casing, S tubel 
Haight of reference point above[ 1 . 9- f t 
ground •urhce 

Depth of •urtace aeal 0-5. 0- ft l 
Type of aurfaca seal: concrete 
concrete 4-ft x 4-ft x 6-in surface pad 
extending 5-tt into annulu• 
10-in ID carbon steel casing, • l.9--0.5- tt 
2-i n I D ata i nlesa •teel piezometer s 
Granu l ar bentonite, 5-24.5-ft 
13-i n nomlnA l hole , 0- 55- f t 
11-in nolllinal hole , ~5-ft 
Bentoni t e s l urry, 24 . 5-70-ft 

Bentonit e Volcl ay pell et s, 70-15-ft 
10-20-mesh a11 1oa s a nd , 15-83-ft 

2- i n f20- slot T304 SS soreen, 18- 80-ft 

Bent onit e Volc l ay pel let s, 83- 90 . 5-tt 

Bentonite slurry, 90.5- 186- tt 

Bentoni t e Volclay pellets, 186- 191-ft 
10- 20--•h •ilica sand, 191- 191- !t 

2-in f20-elot T304 SS screen, 194-196-ft 

Benton1te Volcl ay pel leta, 191- 200-ft 

Benton1te s l ur ry, 200-281-ft 

Bentonite Volcl ay pelle t s, 281-292-ft 

2-in f20- slot T304 SS scr een, 295-297-f t 

10- 20- meeh silica eand, 292- 299-ft 
Bentonite Volcl ay pel lets 299- 301-tt 
Cement 9rout , 301- 320.5- ft 

8-i n nominal hole, 316 . 5- 330-ft 
Bentonite Volol ay pellet s, 320.5-321- ft 
10- 20- meeh sil i ca sand, 321- 330-ft 
2-in f20- slot T304 SS screen, 325-327-ft 

Borehole drilled depth: I 330.0- ft J 
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Appendix B 

Hydrogeological and Test Data 
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100-HR-3 Aquifer Test Well Hydrogeologic Data 

Aquifer 
Pre-Test Top of RUM Thickness 

Well SWL Elev. Available Saturated Aquifer Description 
Name (ft) (m) Head Screen Depth Elev. m ft In Screened Interval 

199-H3-2A 38.58 116.562 13.30 13.30 55 111 .290 5.272 17.30 Sandy gravel 

199-H3-2B 39.76 116.597 17.54 5.00 56 110.946 5.651 18.54 Sandy gravel transition into sand 

199-H3-2C 39.45 116.638 72.65 10.00 55 111 .258 5.380 17.65 Clayey silty sand 

199-H4-12A 35.68 12.87 12.87 12.87 51 110.909 4.991 16.37 Sandy gravel, to gravelly sand, to sandy gravel 

199-H4-12B 34.80 116.616 17.70 5.00 50.5 111.069 5.547 18.20 Sandy gravel transition into sand 

199-H4-12C 34.78 116.625 50.12 10.00 50 111 .102 5.523 18.12 
Gravelly silt (top 2 in.) to gravelly clayey silt 
(5 in.) 

199-H4-15A 27.36 116.588 15.61 15.00 44 111 .220 5.368 17.61 Sandy gravel (./) 
G) 

199-H4-15B 28.08 116.653 16.12 5.00 44 111 .130 5.523 18.12 Sandy gravel to gravelly sand t 
CD 199-H4-15CS 28.49 116.686 53.41 2.00 43 111 .684 5.002 16.41 Gravelly silt 

.... 
I w .... 0 

I\.) 

RUM = Ringold Upper Mud (Unit) 
~ 

SWL = static water level m 
:< 
0 



CD 
N 

Well 
Name 

199-H3-2A 
production 
test 

199-H3-2B 
Re-Dev 

199-H3-2C 
Re-Dev 

199-H4-12A 
Re-Dev 

199-H4-1A 
production 
test 

199-H4-12B 
Re-Dev 

199-H4-12C 
Re-Dev 

199-H4-15A 
Re-Dev 

Test 
Date 

12/5/95 

8/18/95 

8/21/95 

8/25/95 

11/9/95 

8/25/95 

9nt95 

10/9/95 

D-T-W D-T-B Intake 
(ft toe) (ft toe) (ft toe) 

42.51 52.7 47.77 

42.6 57.8 44.30 

42.62 112.2 97.00 

39.7 51 .7 42.30 

39.81 50.7 N/R 

39.7 53.2 42.30 

40.88 85.4 47.35 

34.46 44 37.35 

100-H Area Well Development Summary Table 

Available Pump Draw- Test 
Water Rate down Length Specific 

(ft) (gpm) (ft) (min.) Capacity 

5.26 265 1.8 10 147.22 

1.7 1.5 2.5 <60 0.60 

54.38 4.5 2.33 =180 1.93 

2.6 4.5 0.2 . <60 22.50 

N/R 30 5.1 82 5.88 

2.6 4.5 1.25 <90 3.60 

6.47 4.5 2.21 <150 2.04 

2.89 4.5 N/R <60 N/R 

Flnal 
Turbidity 

(NTU) 

N/R 

4.09 

3.04 

4.27 

N/R 

4.32 

4.97 

4.62 

Comments 

Production test ran only10 min. due to purge 
water capacity issues oat this pump rate. 
Data collected from the FARs. 

Redevelopment was conducted under well 
services with a Hydrostar. Data collected 
from the FARs. 

Redevelopment was conducted under well 
services with a Hydrostar. Data collected 
from the F ARs. 

Redevelopment was conducted under well 
services with a Hydrostar. Data collected 
from the FARS. 

Production testing. Wells 4H-1 2B (0.246 ft 
drawdown) and 4H-12C (0.091 ft drawdown) 
were monitored during the test. Electronic 
test data are not available. lnfonnation was 
collected from FARs. 

Redevelopment was conducted under well 
services with a Hydrostar. Data collected 
from the FARS. 

Redevelopment was conducted under well 
services with a Hydrostar. Data collected 
from the FARs. 

Redevelopment was conducted under well 
services with a Hydrostar. Data collected 
from the FARS. 

(J) 
G) 

f ..... 
(,J 
0 
N 

;:u 
m 
:< 
0 



CD 
I w 

Well Test D-T•W D-T-8 
Name Date (ft toe) (ft toe) 

199-H4-15A 
production 11/9/95 33.31 44.02 
test 

199-H4-15B 
Re-Dev 

10/6/95 34.12 44.5 

D-T-B = depth to bottom 

D-T-W = depth to water 

FAR = field activity report 

gpm = gallons per minute 

NTU 

TOC 
= nephelometric turbidity unit 

= top of casing 

Intake 
(fl toe) 

N/R 

35.45 

100-H Area Well Development Summary Table 

Available Pump Draw- Test Final 
Water Rate down Length Specific Turbidity 

(ft) (9pm) (ft) (min.) Capacity (NTU) Comments 

Production testing. Data collected from the 
N/R 46 2.54 50 18.11 N/R FARs and previous summary data sheets. 

Redevelopment was conducted under well 
1.33 2.5 1.33 <60 1.88 4.88 services with a Hydrostar. Data collected 

from the F ARs. 
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Appendix C 

Test Well Chromium Data 

C-i 
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Chromium Concentrations at 199-H3-2A,B,C 
200 

180 

-+- 199--H3· 2A --- 1994i3· 28 199·H3 · 2C - RAO 

160 

i 140 

C 
.!I 120 ! 

~ 100 

.3 
E 80 i e 
6 60 

40 

20 

Aue-OS 

Chromium Concentrations at 199-H4-12A,B,C 
400 

300 

i 
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~ 
!I 200 
8 
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E 

i 
! 

100 

Au1·86 Auc-88 Aus-90 Aue-92 Auc-94 ~ug-96 Auc-98 Au&-00 Auc-0 2 Au&-04 Au~6 Au&-08 

Swnple 0.te 

------
Chromium Concentrations at 199-H4-1SA,B,CS 

250 

.&+- 199·M4·15A 
200 

i 
.§ 

150 
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j 
E 100 2 

~ 
.c 
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so 
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Au,-86 Aur-88 Aue-90 Auc--92 Au1·94 Au&-96 Au1·98 Aui-00 Au&-02 Aug-04 Au1·06 Aue-os 
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Chromium Concentrations at 199-H4-3, 4, 5 

600 y---------- ---------------------------
199-H4--5 - RAO 

500 ~ ~---------------------------- - - ------- ----------

i400 -f1a--ac-- ---- - - --------------------------- - --- -------
j 

s I 3oo ffl!'lli-=--------------------------------

] 
~ 200 +-UHl!P'l .. - -ll~ -------------¼-- -.a.--..------------------------
5 

i 
j 

~ 
~ 
8 
~ 

l 

i 
C 
.2 

~ 
~ .s 
~ 
-~ 
5 

Au1·88 Au1·90 Aus-92 Au1·94 Au1·00 Aua-02 Au1·04 Aua-06 Aus-08 

S.-n ple Date 

---------------------------------------------' 

Chromium Concentrations at 199-H4-63 and 64 

500 ~ -----------------

400 

300 

200 

100 
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Chromium Concentrations at 199-H4-15CP,CQ,CR 
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