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1.0 SCOPE OF WORK 

BHI-00415 
Rev . OB 

This description of work (DOW) details the field activities to be performed in support of the 
200-UP-1 interim remedial measure (IRM) groundwater pump-and-treat system. This DOW will 
serve as a field guide for those performing the work and will be used in conjunction with the 
Environmental Investigations Procedures (BHI 1994a). Up to three extraction, three injection, and 
three monitoring wells are proposed to be drilled, sampled, and constructed to support an IRM 
groundwater pump-and-treat system. Aquifer tests will also be conducted to evaluate the need for 
constructing all six extraction and injection wells. The purpose of the IRM is to reduce uranium and 
99Tc contamination of the groundwater in the 200-UP-1 Operable Unit. Specific project objectives 
are to (1) assist in containing the highly contaminated portion of the plume, (2) reduce concentrations 
of contaminants in the groundwater, and (3) provide information necessary to develop a final remedy. 
The locations of the proposed wells are presented in Figure 1. 

1.1 PROPOSED ACTIVITIES 

The following sections supply the general criteria and activities for the proposed injection, extraction, 
and monitoring well installation. Information on waste volumes , contaminants , and operable unit 
history are contained in the U Plant Source Aggregate Area Management Study Report (DOE-RL 
1992) , the 200 West Groundwater Aggregate Area Management Study Report (DOE-RL 1993), and 
the Engineering Evaluation/Conceptual Plan for the 200-UP-1 Groundwater Operable Unit Interim 
Remedial Measure (BHI 1995b). It is proposed that five wells be initially installed, including one 
extraction well (B2460), one injection well (B2461) , and three monitoring wells (B2462, B2463 , and 
B2464) as presented in Figure 1. The other four injection and extraction wells may be installed 
(fiscal year 1996) depending on the results of pump tests performed on the initial two injection and 
extraction wells to define their ability to capture the target plume. 

The first extraction well will be located in an area of the uranium and 99Tc plume (see Figure 1). 
The first injection well will be placed upgradient of the target plume to drive contaminants toward the 
extraction well (see Figure 1). 

Aquifer pump tests will be conducted on the first extraction and injection wells after they are 
completed. The purpose of the aquifer tests is to determine the need for installing additional 
extraction and injection wells and/or to modify the location for these wells. 

Up to three monitoring wells (B2462, B2463, and B2464) will be constructed to assess the 
effectiveness of the pump-and-treat system. Monitoring well B2462 will be placed near the middle of 
the plume to determine how contaminant and water levels change during the pump-and-treat action. 
Well B2463 will establish the southwest extent of the plume. Well B2464 will be placed southeast 
from the 216-U-17 Crib to monitor the performance of the pump-and-treat action. 

BHl-00415.R0B 1 
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2.0 GENERAL SITE GEOLOGY AND HYDROLOGY 
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Holocene deposits form the uppermost unit in the vicinity of the 200-UP-1 IRM. These deposits 
consist of eolian silt and sand that form a thin, discontinuous sheet (Figure 2). 

The Hanford formation occurs below Holocene deposits and consists of two units (i.e. , units 1 and 2). 
The thickness of the two units is between 155 and 185 ft. Unit 1 consists of an uncemented, open­
framework, coarse gravel-dominated facies and is 54 to 95 ft thick. Intercalated deposits of medium 
to coarse sand and silt are also present with the finer grained fraction, typically occurring as interbeds 
less than 5 in. thick. The sand sequence is 50 ft thick at well 299-W19-24 and pinches out south of 
the crib. 

Unit 2 of the Hanford formation consists of well bedded, medium- to fine-grained sand. Silty 
interbeds are very common within this unit and generally increase with depth. Occasional gravelly 
sand lenses are also present. Unit 2 is 79 to 118 ft thick, and the upper contact is 54 to 95 ft below 
ground surface (bgs). Units 1 and 2 thin to the south. 

The upper contact of the Plio-Pleistocene unit (i.e., caliche layer) occurs below unit 2 of the Hanford 
formation at a depth between 155 and 180 ft bgs . This unit consists of silts cemented with calcium 
carbonate [previously referred to as Early Palouse soil in WHC (1993)], and carbonate rich silt, sand, 
and gravel that contains abundant calcium carbonate stringers and other associations (e.g., lenses as 
well as massive calcium carbonate). The Plio-Pleistocene unit is 18 to 48 ft thick. This unit is a 
major horizon that impedes downward migration of water. 

The upper contact of the Ringold Formation is below the Plio-Pleistocene unit at a depth between 200 
and 210 ft bgs . The uppermost unit of the Ringold Formation (upper Ringold) consists mainly of 
medium- to coarse-grained fluvial sand. The sand is interbedded with silt and can be moderately 
calcareous . The upper Ringold Formation thins to the southeast and is 17 to 44 ft thick. The 
Ringold Formation, unit E occurs below the upper Ringold unit and consists largely of partially 
cemented to compact fluvial gravel and sand with minor silt. The gravels are generally clast 
supported. The matrix consists of fine- to medium-grained sand with a silt fraction typically less than 
5 % . The upper contact is between 220 and 249 ft bgs, and its thickness is about 230 ft. The upper 
Ringold Formation and unit E contain the unconfined aquifer about 240 ft bgs. Confined conditions 
may also exist locally within unit E; however, this has not been documented in the study area. 

Silt-rich paleosols and lacustrine deposits of the lower mud unit are inferred to underlie Ringold 
unit E . The top of the lower mud unit is about 450 ft bgs, and it forms the base of the unconfined 
aquifer. Pluvial gravels similar to unit E comprise the lowest Ringold Formation~ unit A. Pluvial 
sands and mud-rich zones can be found in unit A. Unit A is present beneath the entire site and 
overlies basalt of the Elephant Mountain. Basalt is inferred to be about 550 ft bgs. 

BHl--0041S.R0B 3 
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Figure 2. Conceptual Stratigraphic Column for the Area Near the Extraction and Injection Wells . 
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3.0 GENERAL REQUIREMENTS 

3.1 HEALTH AND SAFETY 
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Field personnel working to this DOW will have completed a 40-Hour Hazardous Waste Site Worker 
Training Program and will perform all work in accordance with the following: 

• BHI-EE-01 , Environmental Investigations Procedures (BHI 1994a) 
• BHI-EE-02, Environmental Requirements (BHI 1995a) 
• HSRCM-1 , Hanford Site Radiological Control Manual (HSRCM 1994) 
• Quality Management Plan (BHI 1994b) 
• BHI-SH-02, Safety and Health Procedures (BHI 1994c) 
• Site-specific health and safety plan/radiation work permits/job safety analysis - as applicable . 

3.2 TECHNICAL PROCEDURES/SPECIFICATIONS 

This section identifies technical procedures/specifications applicable to the 200-UP-1 Operable Unit 
field activities. 

• BHI-SH-01 , Hanford ERC Environmental Safety and Health Program (BHI 1995d) 

• BHI-FS-01 , Field Support Administration, Section 4.0, "Waste Management" (BHI 1995c) 

• BHI-EE-02, Environmental Requirements , Section 11.0, "Solid Waste Management" 
(BHI 1995a) 

• BHI-SPEC-00008, Technical Specification for Environmental Drilling Services (BHI 1994d) 

• BHI-EE-01 , Environmental Investigations Procedures (BHI 1994a) 
EIP 1.5, "Field Logbooks" 
EIP 1.8, "Well Characterization and Evaluation" 
EIP 3.0, "Chain of Custody" 
EIP 3. 1, "Sample Packaging and Shipping" 
EIP 4.0, "Soil and Sediment Sampling" 
EIP 4.0, Appendix B, "Split-Spoon Sampling" 
EIP 6.0, "Decontamination of Well Drilling and Completion Operations" 
EIP 6.2 , "Field Cleaning and/or Decontamination of Drilling Equipment" 
EIP 7.0, "Geologic Logging." 

Each item on the checklist for tasks requiring no prestart readiness check will be signed and dated by 
the cognizant engineer or field team leader prior to the start of work. 

BHI--00415.ROB 5 
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4.0 GENERAL DRILLING ACTIVITIES 
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This section details the activities to be conducted for the drilling, sampling, aquifer testing, and well 
construction of one extraction, one injection, and three monitoring wells. If additional extraction and 
injection wells are needed, activities supporting well construction will be performed consistent with 
this DOW. 

All drilling will be conducted utilizing the specifications and guidance presented in the Washington 
Administrative Code (WAC) 173-160. All drilling activities will be performed in accordance with the 
Technical Specification for Environmental Drilling Services, BHI-SPEC-00008 (BHI 1994d), except 
where stated in this DOW. Drilling operations will also conform to EIP 6.0, "Documentation of Well 
Drilling and Completion Operations," and EIP 6.2, "Field Cleaning and/or Decontamination of 
Drilling Equipment" (BHI 1994a). All waste will be handled according to BHI-FS-01, Section 4.0, 
"Waste Management" (BHI 1995c), and/or the Waste Control Plan. 

If perched water above the carbonate-rich Plio-Pleistocene unit is reported during drilling, it should 
be noted that the requirements presented in WAC Section 173-160-500, Item 2, "No resource 
protection well shall interconnect saturated formations or aquifers," are not being violated when 
casing is carried through them. Previous studies conducted in the area and the site conceptual model 
have shown that perched layers above the carbonate-rich Plio-Pleistocene unit are discontinuous, and 
any water encountered can be treated as a single hydrologic unit. No technical purpose would be 
served by attempting to seal individual clay or silt beds that occur in the lower fine-grained unit of the 
Hanford formation (Touchet-like beds) (Attachment 1). The perching units expected are typically 
several centimeters to no more than 0.305 m (1 ft) thick and are laterally discontinuous. Perched 
water has not been reported in previous 200-UP-1 and 200-UP-2 characterization activities performed 
in 1993 and 1994. 

Downhole gross gamma geophysical logging will be conducted on casing only if radiation levels 
above background are detected during field screening by Health Physics personnel. If geophysical 
logging is performed, it will be conducted in accordance with EIP 7.0, "Geologic Logging" 
(BHI 1994a). 

The borings will be drilled using any Bechtel Hanford, Inc. (BHI) approved drilling and sampling 
method. It is imperative that drilling through the vadose zone be achieved in as timely a fashion as 
possible in all wells. The selected drilling method must allow the collection and adequate 
interpretation of the subsurface geology. This would involve the basic description of encountered 
lithology. 

The site geologist will record all important activities on the field activity report per EIP 6 .0, 
"Documentation of Well Drilling and Completion Operations" (BHI 1994a). Items for entry will 
include such items as the borehole number, site location drawings, drawing of downhole tool strings, 
site personnel, sampling types and intervals, and specific information regarding well completion 
activities. 

BHl-00415.R0B 6 
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The borehole will be logged according to EIP 7.0, "Geologic Logging" (BHI 1994a). The geologic 
log will include lithologic descriptions, a record of significant water-producing intervals , sampling 
intervals, screening results, and any general information the site geologist believes is pertinent to the 
characterization of subsurface conditions (e.g., heaving sand horizons, formation contacts) . 

5.0 WELL DESIGNS 

This section delineates well design criteria and specifications required for the installation of 
extraction, injection, and monitoring wells. General construction specifications and criteria for the 
drilling and construction of groundwater wells on the Hanford Site are provided in the Technical 
Specificationfor Environmental Drilling Services , BHI-SPEC-00008 (BHI 1994d). BHI-SPEC-00008 
supplies the design and construction standards necessary for the installation of monitoring wells . In 
addition, specifications delineated in BHI-SPEC-00008 (BHI 1994d) reflect the required well drilling 
and construction practices detailed in WAC-173-160 and W AC-173-162. 

The design for both the injection and extraction wells is based on the following criteria: (1) maximize 
the open area of the screens, (2) inside diameters must be large enough to install packers and 
instruments, (3) minimize the turbulence in the wells while maximizing well efficiency, (4) minimize 
particulate inflow into the wells, (5) ensure a useable lifetime of the wells of approximately 10 years, 
and (6) ensure the ease of well maintenance. 

The injection and extraction wells will require more extensive surging and pumping for development 
than the monitoring wells. The project hydrologist or site geologist will determine when development 
is complete. The purpose of the extended development is to seat the well filter packs properly, 
prevent uncontrolled infiltration of fines , and maximize well production and injection rates. 

After completing the required development on the first extraction and injection wells, an aquifer test 
(as described in Section 6.3) will be conducted to assess pumping and injection rate capacities . This 
information will be used to determine the need for additional injection and extraction wells as 
discussed in Section 1.1. To achieve desired pumping rates, an additional extraction well may be 
constructed in lieu of the planned monitoring well B2462. 

5.1 EXTRACTION WELL 

The extraction well will be completed with 8-in.-diameter nominal carbon steel permanent casing and 
V-slot continuous wire wrap stainless steel screens of the same diameter. The carbon steel permanent 
casing shall be seated above the water table to preclude any potential problems with oxidation or 
future iron bacteria growth. 

Based on existing information from previous subsurface sampling and required pumping rates, the 
screen slot size is expected to be 0.010- to 0.030-in. slot with 20-40 to 10-16 filter pack. If sufficient 
coarse-grained water-bearing units are reported, a formational gravel pack may replace the filter pack 
sand. The appropriate screen slot and filter pack will be chosen as a function of particle size analyses 
[Geotechnical Engineering Laboratory (GEL) procedure GEL-07 (WHC 1992)] performed on 
lithologic samples obtained from the proposed screened intervals. To achieve the desired nominal 

BHI-00415 .R0B 7 
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pumping rate of 50 gal/min, the expected screen length required will be 40 to 50 ft. Final selection 
of screen lengths will be based on the water-bearing horizons reported. The Project Geologist and 
Hydrologist will establish the final well design. Table 1 and Appendix A present well construction 
information. 

5.2 INJECTION WELL 

The injection well will be completed using 8-in.-diameter nominal carbon steel casing and V-slot 
continuous wire wrap stainless steel screen of the same diameter. The screen will extend above the 
water table at least 10 ft. 

The screen slot size is expected to be either 0.010- or 0.030-in. slot with 20-40 to 10-16 filter pack. 
If sufficient coarse-grained water-bearing units are reported, a formational gravel pack may replace 
the filter pack sand. The appropriate screen slot and filter pack will be chosen as a function of 
particle size analyses (procedure GEL-07) performed on lithologic samples obtained from the 
proposed screened intervals. Screen lengths are anticipated to be at least 50 ft. The Project Geologist 
and Hydrologist will define the final well design. 

Additional design considerations for the injection well will include a 15-ft-thick cement seal placed 
above the filter pack. This cement plug is to ensure protection against washout around the casing in 
the event of elevated water pressures during injection. Table 1 and Appendix A present well 
construction information. 

Table 1. Well Construction Parameters, 200-UP-1 IRM. 

Depth 
Sand Depth 

Well Number 
Estimated Screen Water Depth Top 

Bottom 
Interval pack Interval of 

(Type) 
Total Depth Length (ft) / Level Screen (ft) 

Screen 
Sand total 15-ft 

(ft) size (in.) (ft? Pack (ft) length cement 
(ft) 

(ft) seal (ft) 

EX1-B2460 283-293 40-50 I 8 243 242 (1 ft 282-292 237-283 46-56 NA 
(Extraction) above WT) 237-293 

INl-B2461 283 50 I 8 240 230 (10 ft 280 220-283 60 205-220 
(Injection) above WT) 

MWl-B2462 261 20 / 4 241 240 (1 ft 260 237-261 24 NA 
(Monitoring) above WT) 

MW2-B2463 262 20 / 4 242 241 (1 ft 261 238-262 24 NA 
(Monitoring) above WT) 

MW3-B2464 263 20 / 4 243 242 (1 ft 262 239-263 24 NA 

(Monitoring) above WT) 

NOTE: All depths are estimates. 
awater levels are approximately 1 year old; levels may have dropped. 
WT = water table. 

BHl-00415.R0B 8 
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5.3 MONITORING WELLS 
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All monitoring wells will be constructed of 4-in. stainless steel permanent casing and 20 ft of 
0.010-in. slot continuous wire wrap screen. The filter pack material will consist of 10-20 silica sand . 
Table 1 and Appendix A present well completion information. 

6.0 SAMPLING AND TESTING STRATEGY 

The following section describes the sampling program for the 200-UP-1 IRM activities . The purpose 
of the sampling program is to obtain sufficient hydrogeologic information to identify water-bearing 
zones and allow the approximate selection of screen size and intervals for extraction and injection 
wells. 

6.1 FIELD SCREENING ACTIVITIES 

Samples and cuttings will be field screened for radionuclides and organic vapors , as specified in the 
Waste Control Plan and the site safety plan. The action level for radiological monitoring will be the 
minimum detectable activity of the instruments . The action level for carbon tetrachloride screening is 
dependant on the test equipment utilized and the area being monitored (e.g., breathing zone, 
downhole). Guidance for carbon tetrachloride monitoring is presented in the site safety plan and the 
Waste Control Plan. All instruments will be used, maintained, and calibrated consistent with 
BHI-SH-05, Industrial Hygiene Work Instructions (BHI 1995e). The field geologist will record 
screening results on the borehole log per EIP 7.0, "Geologic Logging " (BHI 1994a). 

6.2 PHYSICAL SOIL SAMPLES 

Soil sampling will be conducted only in the first extraction and injection wells. Three samples of 
aquifer materials will be collected from each of these wells : one at the water table, one at 20 ft 
below the water table, and one at 35 ft below the water table. Sample depths provided are nominal; 
actual depths will be determined by the site geologist. Samples are to be collected using split spoon, 
sonic coring, or equivalent approved techniques to permit confirmation of screen slot size selection. 
No soil samples will be collected from the monitoring wells . The samples will be analyzed for 
particle size distribution and will be either field sieved or taken to the 300 Area Geotechnical 
Engineering Laboratory for analysis (GEL-07). Chain of custody of all samples will be maintained 
and documented in accordance with EIP 3.0, "Chain of Custody" (BHI 1994a). 

6.3 AQUIFER TESTING 

A constant discharge aquifer test is proposed to be conducted using the first extraction and injection 
wells to be constructed. 

BI-Il-00415.R0B 9 
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6.3.1 Purpose 
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The purpose of the proposed aquifer test of the 200-UP-1 IRM well couplet is to provide site-specific 
hydrologic data derived from near full-scale stressing of the target aquifer. Test duration is to be a 
nominal 7 days (10,000 minutes) to provide a full-scale test of aquifer response under operating 
(extraction and injection) conditions. These data are needed to fully refine the treatment system size 
and provide ground truth input to numerical predictive modeling of hydrologic response to system 
operation. Analysis and modeling will be used to make decisions on the need for additional wells to 
capture and contain the target plume. 

6.3.2 Data Quality Objectives 

A data quality objective (DQO) review was conducted using personnel of the Environmental 
Restoration Contractor (ERC) Hydrology and Modeling Group as the reviewing organization. This 
review determined that sizing of the treatment system depends on site-specific aquifer properties. The 
aim of this testing effort is to characterize those properties at the 200-UP-1 IRM site at a sufficient 
level of accuracy to permit finalization of equipment sizing. 

Hydrologic modeling of the proposed site has indicated a range of possible containment and capture 
strategies. This modeling has been carried out using a limited data set to define flow parameters. 
The analysis of the proposed aquifer test will be used as input to reanalysis of this effort to refine the 
final pumping, treatment, and reinjection rates to accomplish the IRM objectives. 

The decision on which conceptual model of the hydrogeologic system best fits the capture and contain 
requirements of the· IRM Proposed Plan (DOE-RL 1995) is the driver behind the proposed tests . 
Hydraulic conductivity, transmissivity, and degree of isotropy of the aquifer in the targeted plume 
region are the essential parameters required to make that determination. These parameters are to be 
derived through tests at both extraction and injection sites . 

The boundary of the study area is well defined and shown in Figure 1. A firm decision rule is not 
necessary, because the system design can be readily adjusted to accommodate aquifer performance. 
There are no requirements on tolerable decision error limits, as the aquifer is sufficiently 
heterogenous that if parameters indicate insufficient capacity from a single well , that well can be 
supplemented by additional drilling and well installation to provide a means of capturing and 
containing the target plume. 

6.3.3 Data Collection 

Establishment of baseline (undisturbed) groundwater flow conditions is essential to the performance 
and analysis of the proposed tests . 

Electronic measuring devices (pressure transducers) will be installed in existing wells within 200 ft of 
the extraction and injection wells. These transducers are to be calibrated to provide accurate and 
precise measurement of water level change to within +/- 0.01 ft. Data loggers will be used to record 
data from the transducers. Frequency of transducer interrogation is to be hourly for up to 2 weeks 
before start of the active test (nominal 340 measurement sequences) . Monitoring wells in which 
electronic measuring devices are to be installed are listed in Table 2. 

BHl-00415.R0B 10 
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Table 2. Monitoring Wells That will be 
Monitored Electronically. 

Well 

Extraction Injection 

W19-19 W19-28 

W19-20 W19-29 

W19-25 W19-34A 

W19-26 W19-34B 

BHl-00415 
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A parallel measurement of barometric pressure is to be made and recorded as part of the monitoring 
array. 

The potentiometric (water-level) baseline shall be deemed to have been met when water levels in the 
wells monitored have stabilized to +/- 0.05 ft over a period of 24 hours , when corrected for 
barometric effect, and/or water-level trends. 

The active aquifer test may begin after 2 weeks of baseline measurement or when water levels have 
stabilized as noted above, whichever occurs first. 

6.3.4 Aquifer Test (Extraction Well Portion) 

Pump Requirements : A submersible pump capable of providing 50 gal/min, 24 hours/day from a 
pumping depth of 300 ft. 

Discharge Measurement Requirements: A totalizing flow meter capable of providing discharge 
measurements in the range of 10 to 70 gal/min with +/- 5% accuracy. 

Water-Level Measurement Requirements : A pressure transducer capable of measuring water-level 
changes of +/-0.01 ft over a range of 30 ft . Access to the well bore for physical measurement is to 
be available. A minimum of one E-tape or steel tape measurement is to be made on every shift, 
nominally one per 8-hour shift. 

Frequency of Water-Level Measurement: During the test, the Table 3 schedule for electronic 
measurement of water-level response will be followed . 

BHl-00415.ROB 11 
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Table 3. Frequency of Measurement (Pumping Well) . 

Time Period (min) Frequency (min) 

Start to 10 0.5 

11 to 100 1.0 

110 to completion 10.0 

Recovery (repeat as above Recovery (repeat as above) 
until 95 % recovery or 
30,000 min) 

6.3.5 Water Handling 

BHl-00415 
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Water extracted during the aquifer test is to be processed through the existing 200-UP-1 Treatability 
Test Pilot-Scale System to remove uranium, ~c, and trace organic constituents. There will be no 
treatment of nitrate concentrations. Water handling is to be part of a continuation of the ongoing 
treatability test. The anticipated increase in flow through the treatment system may impact the 
consumption of ion exchange resins. Water from the test will be carried from the pumping well 
through the process system to the injection well in temporary flexible hoses similar to those used in 
the current test operation. Culverts will be constructed under both Beloit Ave and 16th Street to 
support this activity. 

6.3.6 Aquifer Test (Injection Well Portion) 

Pump Requirements: No pump required . (Water supplied from injection side of Pilot-Scale 
Treatability Test System.) 

Injection Requirements : Injection tubing extending from 2 to 10 ft below static water table. 

Discharge Measurement Requirements: A totalizing flow meter capable of providing discharge 
measurements in the range of 10 to 70 gal/min with + /- 5 % accuracy. 

Water-Level Measurement Requirements: A pressure transducer capable of measuring water-level 
changes of +/-0.1 ft over a range of 60 ft. Access to the well bore for physical measurement is to be 
available. A minimum of one E-tape or steel tape measurement. is to be made on every shift, 
nominally one per 8-hour shift. 

Frequency of Water-Level Measurement: During the test, the Table 4 schedule for electronic 
measurement of water-level response will be followed. 

BHl-00415.R0B 12 
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Table 4. Frequency of Measurement (Injection Well). 

Time Period (min) Frequency (min) 

Start to 10 0.5 

11 to 100 1.0 

110 to completion ( ~ 10,000) 10.0 

Recovery (repeat as above) Recovery (repeat as above) 

6.3. 7 Monitoring Wells 

BHI-00415 
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Water-Level Measurement Requirements: A pressure transducer capable of measuring water-level 
changes of +/-0.01 ft over a range of 20 ft . Access to the well bore for physical measurement is to 
be available. A minimum of one E-tape or steel tape' measurement is to be made on every shift, 
nominally one per 8-hour shift. 

Frequency of Water-Level Measurement: Electronic measurement of water levels is to be done at 
10-minute frequency throughout the active and recovery portions of the test. 

6.3.8 Recovery Test 

A recovery test is to be run using the same wells and frequency of measurements as described for the 
active pumping portion of the test. The initiation of measurements at the increased frequency is to 
occur immediately upon completion of active pumping for the extraction well and upon completion of 
active injection for the injection well. Full rate of injection (nominal 50 gal/min) is to be maintained 
as long as possible. When injection can no longer be maintained at 90% of the average test rate 
(water supply is depleted) , injection is to cease and the recovery portion of the injection test begins. 

6.3.9 Data Handling 

Data are to be transmitted for analysis on a daily basis. All data are to be transferred to two 3.5-in. 
floppy disks (for backup purposes) . Assurance that all data have copied to the disk is to be made and 
a backup data disk created before any stored data are deleted from data logger memory. Data are to 
be transferred to : 

BHl-00415.R0B 

L. Craig Swanson 
Rm. 1610 

2440 Stevens Blvd. 
372-9353 
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6.3.10 Data Analysis 
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Analysis of both pumping and injection portions of the test is to be done on a daily basis to ascertain 
if early termination of the active portion of the test is appropriate . Determination of hydraulic 
properties, identification of hydrologic boundaries and/or anisotropy, response of the pump and inject 
couplet, and prediction and reanalysis of the long-term interactions of the system are the desired 
analytical deliverables . Criteria for early termination of the 200-UP-1 aquifer test are as follows. 

• Injection well is unable to handle flow of 50 gal/min. If water levels rise in the injection 
well to within 50 ft of the land surface, the test will be terminated due to lack of 
injection capacity. 

• A minimum of 3 days of testing is necessary . If draw down has stabilized in the 
withdrawal well (and buildup in the injection well) and the cone of depression has 
expanded to include at least two observation wells, the test may be terminated. 
Drawdown (or buildup) in the observation wells must exceed 1.0 ft before early 
shutdown is permitted. 

• If drawdown in the pumping well or observation wells indicates a hydraulic barrier, the 
pumping shall continue until that indication reaches a second well . The pumping phase . 
of the test may be extended to meet this criterion. 

• The test is contingent on the successful operation of the treatment system. The test may 
require rescheduling if treatment operational problems arise. 

Analysis of the aquifer test, both active (pumping and injection) and recovery, will be done in part 
using ISOAQX Version 5.0 by HydraLogic Inc. Aquifer parameters determined from the test will be 
input into the analytical code MODFLO to assess the hydrologic impact of site-specific data on 
proposed system operation. 

7.0 SCHEDULE 

Drilling of the initial 200-UP-1 extraction, injection, and monitoring wells should commence in 
July 1995. An Agreement Activity Notification form will be issued at least 5 days before the start of 
field work. 

8.0 CHANGES TO THE DESCRIPTION OF WORK 

Field changes to this DOW, such as a significantly changing the well design and configuration, will 
be submitted on the attached form (Attachment 2) and kept on file with the operable unit coordinator . 
Copies will be submitted to the U.S. Department of Energy, regulatory agencies, and the appropriate 
BHI personnel within 10 working days of the occurrence. 
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TELE?HONE CONF=:1E:-JCc ME~/JORANDUM 

[ j ;;;C:J(lliC 

• •1;;;: K. Kowaiik)(~ ~. l'-1 ;~:; 

v1'iil: Marty Girdne?" 

C:?iH ... ·-· 
M. G. Gard:ier 
~. L. J·ck<"n p..,:,. c;. • _... (J 
J. p . Ke ii :r 
K. D. Reynoids 
R. R. Thcr.:~scn 

~ . • 0 
,-.i::ii I • : 9:00 c..::'l • 

:f: 

CF: ~~vironmentil Fie1d SErvic2s~Hc~e: 376-2508 

lll!"'<! 

HE-·J6 
L4-:3 

L4-:5 

Si.=jec-:: Disc:ission of: l) ~emedic.t:on cf Z-ZO we!ts - 2:9-!.Jl3 - 17, 18, l9 c.nd 20 
2) Gi~hydrolcgic c~nditicns c.t U-!4 Jitc~ 

Gccscicnc:s F~nc::on 372-·J:40 

~e:ar-::.ent K. 0. ?.eynOICiS ieL::~cne • 

1) A detailed disc~ssicn of camenting plans for t~e fcur wells along the Z-ZO •itc~ was 
held, K. 0. Reynolds ex~lained the reasoning and data used to define the int:r~als 
salectad for camenting. M. D. Girdner ~xpiained the techniques that wi11 be employed. 
After disc~ssion, K. Kowalik gave verbai app~ova1 to proca:d"with the planned remediation. 

2) A brief disc~ssion of the currant knowiedge of t~2 ?Erc~ing conditions being · 
encountered at the U-14 Ditch drilling project was held. Sasad en infor~at~cn gathered 
frem 299-WlS-2:0 and 251 and from weils in the ar:a wHC Gco!ci:nc:s And K. Kowaiik of 
State of Washington Departrnent of Eco i og/ agre2d th At the Tcuc~et faci es of the Hanford 
formation· should be tre.atcd as a singie hydro1og.ic unit c.nd no ta6nica!. purpose would be 
ser~ed by attampting to sea1 individual siii/ciay beds within the Touchet member. 

Blll--00415 .R0B 16 
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Date: 

Person Initiating Change: 

Change Description: 

Reason for Change: 

APPROVALS 

Field Team Leader: 

Operable Unit Coordinator: 

Quality Assurance: 
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APPENDIX A 

WELL DESIGN CONSTRUCTION 

A-1 
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EXTRACTION WELL B2460 
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Cement Grout, 0 to 9.5'. 

Bentonite Crumbles, 9.5 to 
234'. 

NOTE: Well design and 
depths are approximate. 

Bentonite pellets (3'), 234 
to 237'. 
Water at 243'. 
Soil Sample @- 244 

Filter Pack 23 7 to 293'. 

Soil sample @-253• 

Stainless Steel screen (50') 
set at 242 to 292'. 

Soil Sample @-278' 

Approximate TD= 293' 

C/Z S P C/8 

I I I I 

I I 
C/Z S P C/8 

A-2 

0-42' SAND to Gravelly SAND 

42-60' Sandy GRAVEL 

60-95' SAND 

80-95' Gravelly SAND 
HANFORD UNIT 1 (upper coarse)/UNIT 2 (fine) CONTACT AT 
95'. 

95-155' Silty SAND 

155-178' Sandy Silt 

HANFORD UNIT 2 (fine)/PLIO-PLEISTOCENE (silts) CONT ACT 
AT178'. 
178-185' Gravelly SAND 
PLIO-PLEISTOCENE with CARBONATE DEVELOPMENT 
185-195' Silty SAND 

195-205' Sandy SILT 
. PLIO-PLEISTOCENE (silts)/RINGOLD UPPER UNIT CONT ACT 

\.AT 205'. / 
205-225' Silty SAND 

225-248' Sandy GRAVEL 

248-255' SAND 

255-298' Gravelly SAND/Sandy GRAVEL 
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INJECTION WELL 82461 
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Cement Grout, 0 to 9.5 ' . 

Bentonite Crumbles, 9.5 to 
205' . 

NOTE: Final well design 
end depths are 
approximate. 

Cement Grout (15 '), 205 to 
220'. 

Filter Pack 220 to 283 •. 

Water at 240'. 
Soil sample @-241 • 

Stainless Stael screen (50') 
set at 230 to 280' . 

Soil sample @-261' 

Soil sample @-275• 
Approximate TD= 283' 

.. . . .. .. 

C/Z S P C/8 

I I I I 

I I 
C/Z S P C/B 

A-3 

0-27' Sandy GRAVEL, SAND and Gravelly SAND. 

27-56' SAND, w ith occassional thin silty sand and coarse sand 
intervals. 

56-70' Gravelly SAND 

HANFORD UNIT 1 (upper coarse)/UNIT 2 (f ine) CONTACT AT 
70'. 
70-109' SAND, with occassional thin silty sand lenses and 
sporadic calcareous nodules. 

109-120' Silty SAND and SAND interbedded. 

120-170' SAND 

170-187' Sandy SILT/Silty SAND interbedded, occassional 
calcite stringers. 
HANFORD UNIT 2 (fine)/PLIO-PLEISTOCENE (silts) CONT ACT 
AT187' . 
187-190' Sandy SILT, oxidize staining, partially cemented, 
strong reaction to HCL. 
PLIO-PLEISTOCENE (silts)/CARBONATE CONTACT AT 190'. 
190-195' Slightly Gravelly SAND, strong reaction to HCL 
195-205' Gravelly SAND, and SAND/ calcareous. 
PLIO-PLEISTOCENE CARBONATES/RINGOLD UPPER UNIT 
CONTACT AT 205' 
205-219' Silty SAND/SILT interbedded, non-moderately 
calcareous. 
219-249 ' Silty SAND and SAND 

RINGOLD UPPER UNIT/RINGOLD UNITE CONTACT AT 249 '. 

249-283' Gravelly SAND 
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Cement Grout, 0 to 9.5' . 

Bentonite Crumbles, 9.5 to 
236'. 

NOTE: All depths are 
approximate. 

Bentonite pellets (3'), 236 
to 239'. 
Silica Sand (24') , 239 to 
263' . 
Water at 243'. 
Stainless Steel screen (20') 
set at 242 to 262'. 

Approximate TD= 263' 

C!Z S P C/8 

I I I I 

I I I I 
C!Z S P C/8 

A-4 

0-27' Sandy GRAVEL, SAND and Gravelly SAND. 

27-56' SAND, with occassional thin silty sand and coarse sand 
intervals. 

56-70' Gravelly SAND 
HANFORD UNIT 1 (upper coarse)/UNIT 2 (fine) CONTACT AT 
70'. 

70-1 09' SAND, with occassional thin silty sand lenses and 
sporadic calcareous nodules. 

109-120' Silty SAND and SAND interbedded. 

120-170' SAND 

170-1 87' Sandy SILT /Silty SAND interbedded, occassional 
calcite stringers . 

. HANFORD UNIT 2 (fine)/PLIO-PLEISTOCENE (silts) CONT ACT 
AT 187'. 

187-190' Sandy SILT, oxidize staining, partially cemented, 
strong reaction to HCL. 
PUC-PLEISTOCENE (silts)/CARBONATE CONTACT AT 190'. 
190-195' Slightly Gravelly SAND, strong reaction to HCL 
195-205' Gravelly SAND, and SAND/ calcareous. 
PUC-PLEISTOCENE CARBONATES/RINGOLD UPPER UNIT 
CONTACT AT 205' 
205-219' Silty SAND/SILT interbedded, non-moderately 
calcareous. 
219-249' Silty SAND and SAND 

...._ RINGOLD UPPER UNIT/RINGOLD UNITE CONTACT AT 249'. 
249-274' Gravelly SAND 
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MONITORING WELL 82463 
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Cement Grout, 0 to 9.5'. 

Bentonite Crumbles, 9.5 to 
235'. 

NOTE: All depths are 
approximate. 

Bentonite pellets (3'), 235 
to 238'. 
Silica Sand (24'), 238 to 
262'. 
Water at 242'. 
Stainless Steel screen (20') 
set at 241 to 261 '. 

Approximate TD= 262' 

crz s P c,s 
I I I I 

". 
•• o_ • 1>:-

l) ._ 

0. 

: o_ • 1>:-

l>·. 
0. 

: o_ • i:>:-
. o: o·_ 

I I 
crz s P c,s 

A-5 

0-32' Sandy GRAVEL 

32-35' Sandy SILT 
35-52' Gravelly SAND 

52-55' Sandy GRAVEL 
HANFORD UNIT 1 (upper coarse)/UNIT 2 (fine) CONTACT AT 
55' 
55-95' Silty SAND 

95-98' SAND 
98-119' Silty SAND 

119-122' SILT 
122-155' Silty SAND 

HANFORD UNIT 2 (finel/PLIO-PLEISTOCENE (silts) CONT ACT 
'~C_A __ R_B--=O=N=-A_T_E_D.,...E_V:-E--:LO:c-P_M..,...,...EN-c:T---,-A_T_1_5_5--:' --,--------✓ 

155-175' Sandy SILT with Carbonate development 

,.._1_7_5_-_1_8_8_' S_a_n_d-'y_S_I_LT_w_i_th_c_a_r_bo_n_a_te_d_ev_e_lo~p_m_e_n_t _____ .,, 
178-185' Gravelly SAND 

188-190' Sandy GRAVEL with strong carbonate development 
1 90-1 98' Gravelly SAND 
195-205" Sandy SILT 
198-205' Sandy SILT 
PLIO-PLEISTOCENE (silts)/RINGOLD UPPER UNIT CONT ACT 
AT 205' 
205-21 O' Silty SAND 
210-225' Sandy SILT 

'\,RINGOLD UPPER UNIT/RINGOLD UNITE CONTACT AT 225' / 
225-248' Gravelly SAND 

248-255' SAND 

255-272' Gravelly SAND/Sandy GRAVEL 
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Cement Grout, 0 to 9.5'. 

Bentonite Crumbles, 9.5 to 
234'. 

NOTE: All depths are 
approximate. 

Bentonite pellets (3'), 234 
to 237'. 
Silica Sand (24'), 237 to 
261 '. 
Water at 241 '. 
Stainless Steel screen (20') 
set at 240 to 260'. 

Approximate TD= 261 ' 

C/Z S P C/8 

I I I I 

: .o _:•. 

I I 
C/Z S P C/8 

A-6 

0-42' SAND and Gravelly SAND 

42-60' Sandy Gravel 

60-95' Gravelly SAND 

80-95' SandY GRAVEL 

HANFORD UNIT 1 (upper coarse)/UNIT 2 (fine) CONTACT AT 
95'. 
95-155' Silty SAND 

155-178' Sandy SILT 

HANFORD UNIT 2 (fine)/PLIO-PLEISTOCENE (silts) CONT ACT 
AT178'. 

178-185' Gravelly SAND 
PLIO-PLEISTOCENE with CARBONATE DEVELOPMENT 
185-195' Silty SAND 

195-205' Sandy SILT 

\

PLIO-PLEISTOCENE (silts)/RINGOLD UPPER UNIT CONTACT / 
AT 205' '-------------------~ 205-225' Silty SAND 

225-248' Sandy GRAVEL 

248-255' SAND 

255-271' Gravelly SAND/Sandy GRAVEL 


