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1.0 SCOPE OF WORK 
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This description of work (DOW) details the field activities (aquifer characterization and drilling) 
to be performed in support of the 200-ZP-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 (EIP) 
(BHI 1994a). The drilling program is planned to be implemented in stages. The first phase will 
include the construction of one extraction well. This well will be drilled to an approximate depth 
of 270 ft. Subsequent·phases will include the construction of four additional withdrawal wells, 
four injection wells, and four monitoring wells. Monitoring wells will be drilled to the top of the 
Ringold Formation lower mud. Aquifer tests will be conducted on each production (extraction or 
injection) well to evaluate the spacing and locations for subsequent wells. Aquifer tests run on 
monitoring wells will be used to assess aquifer characteristics and the distribution of 
contaminants with depth. These aquifer tests will provide data for use in a groundwater 
numerical analysis. The final number of IRM wells depends on what is needed to contain the 
high-concentration portion of the plume. 

The scope of the IRM is such that analysis of the long-term effects of pumping and reinjecting 
are essential to the appropriate placement of the production wells. The purpose of the IRM is to 
contain and reduce the mass of carbon tetrachloride contamination in the groundwater of the 
200-ZP-1 Operable Unit. Specific project objectives are to (1) contain the highly contaminated 
portion of the plume as defined by the 2,000 µg/L or greater carbon tetrachloride isopleth, 
(2) reduce concentrations of contaminants in the groundwater, and (3) provide information 
necessary to develop a final remedy. A series of wells is required to effect these goals. The 
location of the initial well is presented in Figure 1. The locations of the remaining wells will be 
determined as data from the drilling program are evaluated and analyzed. 

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 Z 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 Planfor the 200-ZP-1 
Groundwater Operable Unit Interim Remedial Measure (BHI 1995b ). It is proposed that 
13 wells be initially installed, including 5 extraction wells, 4 injection wells, and 4 monitoring 
wells. Adjustment in the number of injection and extraction wells may be necessary depending 
on the results of system operations and the ability of the initial injection and extraction wells to 
contain the target plume. Significant deviations from this DOW will be submitted for regulatory 
information prior to their initiation. Because of the iterative nature of the proposed numerical 

BHI00434.W60/A2 
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Figure 1. Locations of the Extraction, Injection, and 
Monitoring Wells to Support 200-ZP-1 Pump-and-Treat 
Activities. 
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analyses, locating monitoring, extraction, and injection wells will not be considered sufficiently 
significant to require formal review and approval. Selected well locations will be forwarded for 
information via the Project Change Form (Attachment 1). 

The initial extraction well will be located within the carbon tetrachloride plume, north of the 
Plutonium Finishing Plant (Figure 1 ). An aquifer test will be conducted using this well when it 
is completed. The purpose of this aquifer test is to confirm the hydraulic character of the aquifer 
(using up to three observation wells), and guide the placement of subsequent wells. The final 
selection of well locations (production and monitoring) will be based on the results of the aquifer 
testing, a numerical analysis of the 200-ZP-1 groundwater flow system, and data from ongoing 
contaminant monitoring activities. Each proposed location will be subject to standard excavation 
permitting. Each production well, injection or extraction, brought on line will be tested and the 
results of those tests used to guide subsequent activities. 

2.0 GENERAL SITE GEOLOGY AND HYDROLOGY 

The general stratigraphy of the sedimentary units underlying the 200-ZP-1 Operable Unit is 
depicted in Figure 2. These units consist of Holocene dune deposits, subunits of the Hanford 
formation, a Plio-Pleistocene soil horizon, and subunits of the Ringold Formation. These units 
comprise the unsaturated zone and upper unconfined aquifer system of the 200 West Area. 

Holocene dune deposits form the uppermost geologic unit in the vicinity of the 200-ZP-1 
Operable Unit. These deposits consist of a thin discontinuous sheet of silt and sand. 

The Hanford formation directly underlies Holocene deposits. In the project area, the unit 
consists of two of the four major units. The combined thickness of these units present is between 
130 and 185 ft. Unit 1 generally consists of an uncemented, open-framework, coarse gravel­
dominated facies. However, Unit 1 may include major subunits of coarse to fine sand. Coarse 
gravels may locally be missing. 

Unit 2 of the Hanford formation in the project area typically consists of well-bedded, medium- to 
fine-grained laminated sands. Thin silty interbeds are common and generally increase with 
depth. In the vicinity of this project, recent drilling indicates that very coarse, open-framework, 
basaltic gravels up to 50 ft thick comprise the basal portion of this unit. 

The Pliocene-Pleistocene unit occurs below Unit 2 of the Hanford formation at a depth between 
130 to 150 ft. This unit consists of sandy silts, silty sands, and gravelly, sandy silts and sands 
with high calcium carbonate content. Mature caliche horizons are a typical feature of this unit. 
They may be several feet thick and act to impede downward water migration. Locally, this 
massive caliche gives way to thin, discontinuous caliche stringers and incipient nodules and 
cylindroids. The Pliocene-Pleistocene unit ranges from 15 to 35 ft thick in the project area. 

BI-il00434.W60/A2 3 
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Figure 2. Conceptual Stratigraphic Column for the Area. 
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Hanford fm, unit 1 (upper coarse), sandy, pebble-cobble 
~ gravel, sand interbeds and open-framework texture common. 

Hanford fm, unit 2 (fine), interbedded sand and silt that 
generally fines downwards, contact w/ unit 1 sharp to 
graduational. . 

Hanford fm, unit 3 (lower course), localized sandy gravel 
similar to Unit 1. 

~ Hanford fm, unit 4 (lower fine), localized silt and sand. 

Plio-Pleistocene unit, upper · silt interval and ·1ower carbonate­
rich silt, sand, and gravel, carbonate beds discontinuous, 

Rin old Fm, u er unit, sand w interbedded silt . 

..L Approximate Water Level at 240 ft. 

Ringold Fm, unit E, sandy pebble-cobble gravel with 
lenticular interbedded sand and silt locally. 

Ringold Fm, lower mud unit, silt w/ minor sand, continuous 
beneath area. 

Ringold Fm, unit A, sandy pebble-cobble gravel similar to 
that of Unit E. 

Elephant Mountain Basalt Member. 

PU4KA-M 
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The Ringold Formation lies beneath the Pliocene-Pleistocene unit at depths ranging from 153 to 
167 ft. The uppermost member of the Ringold Formation is the Upper Ringold. It typically 
consists of calcareous silty sands, sandy silts, and silts. Its presence in the project area is 
discontinuous (recent drilling indicated only 10 ft of Upper Ringold Formation silty sand present 
in one boring). 

Ringold Formation Unit E fluvial gravels underlie the Upper Ringold member at a depth of 153 
to 177 ft. This gravel member is approximately 300 ft thick in the project area and contains the 
unconfined aquifer system in the 200 West Area. Depths to water are a function of the regional 
gradient and local elevation.differences. They range from 215 to 230 ft in the project area. The 
Unit E gravels consist of a complex mix of sandy gravels; slightly silty, sandy gravels; silty, 
sandy gravels; sands; slightly silty sands; silty, gravelly sands; and slightly silty, gravelly sands. 
Silty sandy gravels are the most common in the project area. They tend to be indurated and may 
locally display incipient silica cementation, especially on gravel clasts. Ringold Formation 
Unit E silty, sandy gravels also typically display features consistent with significant pedogenic 
development. These features include local mottling; turbation as indicated by small-scale 
contorted lenses of sand, silt, and sandy gravels admixed with a silty, sandy, gravel host; 
decomposed peaty organic debris; and reworking of primary sedimentary framework support 
gravels to matrix and subframework support units. Ringold Formation Unit E sediments without 
significant silt in the matrix tend to preserve largely unmodified sedimentary features ( e.g., 
framework support, pebble imbrication). These sediments tend to have limited lateral extent in 
the project area. However, they are commonly major water-producing horizons. 

Silt and clay-rich paleosols and lacustrine deposits of the lower mud member are inferred to 
underlie Ringold Formation Unit E gravels. Based on previous drilling, the top of the lower mud 
member is at a depth of approximately 480 ft in the project area. It forms the base of the 
unconfined aquifer system. Pluvial gravels of Ringold Formation Unit A underlie the lower 
mud. These basal Ringold gravels are similar in character to the Ringold Formation Unit E 
gravels discussed previously. 

Groundwater generally occurs within the Ringold Formation Unit E. The depth to groundwater 
is controlled by surface location, topography, and the position of a remnant groundwater mound. 
In the vicinity of the proposed wells, groundwater flow is currently oriented radially outward 
from this low mound. Extraction of contaminated groundwater and reinjection of treated water is 
anticipated to alter the present-day flow system, reorienting the primary flow in a west-to-east 
direction. Hydraulic conductivity of the Ringold Formation Unit Eis anticipated to be on the 
order of 50 ft/day (10-2 cm/sec). 

BHI00434.W60/A2 5 
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3.0 GENERAL REQUIREMENTS 

3.1 HEALTH AND SAFETY 

BHI-00434 
Rev. 0A 

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: 

• Hanford Site Radiological Control Manual (HSRCM 1994) 

• Industrial Hygiene Work Instructions (BHI 1995g) 

• ERC Quality Program (BHI 1995d) 

• Safety and Health Procedures (BHI 1994b) 

• 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-ZP-1 Operable 
Unit field activities. 

• Hanford ERC Environmental Safety and Health Program (BHI 1995f) 

• Field Support Administration, Section 4.0, "Waste Management" (BHI 1995e) 

• Environmental Requirements, Section 11.0, "Solid Waste Management" (BHI 1995c) 

• Technical Specification for Environmental Drilling Services (BHI 1994c) 

• Environmental Investigations Procedures (BHI 1994a) 

BHI00434.W60/A2 

EIP 1.5, "Field Logbooks" 
EIP 1.6, "Surveying" 
EIP 1.8, "Well Characterization and Evaluation" 
EIP 1.11 , "Purgewater Management" 
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" 

6 
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EIP 7.0, "Geologic Logging" 
EIP 7.1, "Aquifer Testing" 

• Geotechnica/ Engineering Procedure Manual (WHC 1992). 

BHI-00434 
Rev. 0A 

Geophysical logging will be performed in accordance with a subcontractor-supplied, Bechtel 
Hanford, Inc.- (BHI) approved procedure. 

4.0 GENERAL DRILLING ACTIVITIES 

BHI00434.W60/A2 7 
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This section details the activities to be conducted for the drilling, sampling, aquifer testing, and 
well construction of five extraction, four injection, and four monitoring wells. If additional 
extraction and injection wells are needed, activities supporting well construction will be 
performed consistent with this DOW. 

Drilling shall be conducted in accordance with the specifications and guidance presented in the 
Washington Administrative Code (WAC) Chapter 173-160. Drilling activities will be performed 
in accordance with the Technical Specification/or Environmental Drilling Services (BHI 1994c), 
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). Waste will be handled according 
to Field Support Administration, Section 4.0, "Waste Management" (BHI 1995e), 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 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 in the vadose zone 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 at other locations are typically several centimeters to no 
more than 1 ft thick and are laterally discontinuous. Perched water has not been reported in 
previous 200-ZP-1 or 200-ZP-2 characterization activities. 

Downhole gross gamma, gamma-gamma, and neutron geophysical logging will be conducted in 
the monitoring wells to aid in the characterization of the saturated portion of the wells. 
Geophysical logging will be conducted in accordance with a contractor-supplied, BHI-approved 
procedure. 

The borings will be advanced through the vadose zone using any BHI-approved drilling and 
sampling method. It is desirable that drilling through the vadose zone progress rapidly in all 
wells. The selected drilling method must allow for the containment of drill cuttings including 
water, collection of samples, and adequate interpretation of the subsurface geology. 
Containment must be demonstrated in advance. Description means a basic recognition of 
lithology. Advancement through the saturated zone may be performed by either air-rotary, cable 
tool or, pending approval by BHI, the resonant sonic technique. 

Production wells will be advanced to approximately 50 ft below the water table (nominal depth 
of 270 ft). Samples of aquifer materials will be collected and submitted for grain-size analysis to 
ensure selection of appropriate screen and gravel pack. Screens and gravel packs will be selected 
based on the 50% retained value from the sieve analysis. Gravel packs will be designed to 
approximate five times the 50% retained fraction; screens will then be selected to pass up to 10% 

BHI00434.W60/A2 8 
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of the selected gravel pack. No protective casing is required beyond the approved carbon steel 
casmg. 

Monitoring wells will be advanced to the top of the Ringold Formation lower mud estimated to 
occur at a depth of 450 ft. The monitoring wells will be tested both chemically and 
hydrologically as they are advanced below the water table. Hydrologic testing consists of 
withdrawing groundwater by bailing and subsequent measurement of water-level recovery with 
time. Testing will be conducted at intervals of approximately 40 ft (two drill string joints) from 
the water table to total depth (two or three intervals). The general test process is as follows. The 
temporary casing is advanced to the bottom of the drilled interval and the boring cleaned to 
remove drilling debris. Water is then bailed from the borehole and water-level recovery 
measured with an E-tape. Following recovery of the w~ter level, a sample will be collected (by 
bailing) for field-screening analysis of carbon tetrachloride. 

The site geologist will record activities on the field activity report per EIP 6.0, "Documentation 
of Well Drilling and Completion Operations" (BHI 1994a). Entries will include the borehole 
number, site location drawings, distances to nearby wells, drawing of downhole tool strings, site 
personnel, testing and sampling types and intervals, and specific information regarding well 
completion activities. 

The boreholes 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 chapter includes well design criteria and technical specifications 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 Specification for Environmental Drilling Services (BHI 1994c). The technical 
specification (BHI 1994c) contains the design and construction standards applicable to the 
installation of monitoring wells. This DOW supplements that document to include the 
installation of production wells. In addition, specifications presented in BHI ( 1994c) reflect the 
required well drilling and construction practices required in W AC-173-160 and W AC-173-162. 

The design for both the injection and extraction wells is generally based on the following criteria: 
(1) maximize the efficiency of the well/aquifer interchange; (2) provide inside diameters 
sufficient to install pumps, packers, and instruments; (3) minimize particulate inflow into the 
wells; ( 4) ensure a useable lifetime of greater than 10 years; and ( 5) ensure ease of well 
maintenance. 

BHI00434.W60/A2 9 
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All wells will require extensive surging and pumping for development. The project hydrologist 
or site geologist will determine when development is complete. The purpose of the extended 
development is to seat the filter packs properly, prevent uncontrolled infiltration of fines, and 
maximize well response to changes in hydraulic head as well as production and injection rates. 

After completing the required development of each well, an aquifer test (as described in 
Section 6.3) will be conducted to evaluate aquifer properties. This information will be used to 
assess and support the location of the additional planned injection and extraction wells as 
discussed in Section 1.1. 

5.1 EXTRACTION WELL 

Extraction wells will be completed with 8-in.-diameter carbon steel permanent casing and V-slot 
continuous wire wrap stainless steel screens of the same diameter or appropriate telescoping 
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. The lower portion of the 
casing will be cemented into place over a 15-ft interval. 

Based on information from nearby wells and the required pumping rate, the screen slot size is 
expected to be 0.030 in. to 0.070 in with 8-16 or larger filter pack. The appropriate screen slot 
and gravel pack will be chosen as a function of particle size distribution analyses (Geotechnical 
Engineering Laboratory [GEL] procedure GEL-07 [WHC 1992] or field analyses) performed on 
lithologic samples obtained from the proposed screened intervals. Screens and gravel packs will 
be selected based on the 50% retained value from the sieve analysis. Gravel packs will be 
designed to approximate five times the 50% retained fraction; screens will then be selected to 
pass up to 10% of the selected gravel pack. Selection of the screen slot size and gravel pack size 
will be documented as a Design Calculation per BHI (1995a). To achieve the desired pumping 
rate of 50+ gal/min, the expected screen length required will be approximately 50 ft. Final 
selection of screen lengths will be based on the water-bearing horizons encountered. The 
assigned geologist and hydrologist will establish the final well design. Table 1 presents 
anticipated general well construction information. 

5.2 INJECTION WELLS 

The injection wells will be completed using 8-in.-diameter carbon steel casing and V-slot 
continuous wire wrap stainless steel screens of the same diameter or appropriate telescoping 
diameter. The screens may extend above the water table. 

B1Il00434.W60/A2 10 
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Table 1. Well Construction Parameters, 200-ZP-1 Interim Remedial Measure. 

It ~ Screen Sand Depth -; 

Esti_mated Depth to pept~ to Satt<;I 
~~4 ' ·' Length Water ,., Pack ., · , Interval 

Well Total 
(ft) I Level 

Top of Bottom Pack 
Total of 15-ft 

1
~ • Typ_e , Depth Diameter (ft)• Screen of Screen (ft) 

_Length .· cement 1; 
(ft) (ft) ' (ft) ·- Jnterval ·. :ht • (in;) .if . (ft) Seal (ft) .. .. ·" ' 

Extraction 270 50 / 8 230 230 280 225-280 55 210-225 
or 

telescoping 

Injection 270 50 / 8 230 220 270 210-270 60 195-210 
or (10 ft 

telescoping above water 
table) 

Monitoring 450 (drilled) TBDl4 230 TBD TBD TBD TBD NIA 
TBD 

( completed) 

NOTE: All depths are estimates. 
awater levels are approximate. 
NIA = Not available. 
TBD = To be determined based on subsurface conditions. 

The screen slot size is expected to be 0.030 in. to 0.070 in. with 8-16 or larger filter pack. The 
appropriate screen slot and filter pack will be chosen as a function of particle size analyses 
(procedure GEL-07 [WHC 1992] or field analyses) performed on lithologic samples obtained 
from the proposed screened intervals. Screens and gravel packs will be selected based on the 
50% retained value from the sieve analysis. Gravel packs will be designed to approximate five 
times the 50% retained fraction; screens will then be selected to pass up to 10% of the selected 
gravel pack. Selection of the screen slot size and gravel pack size will be documented as a 
Design Calculation per BHI (1995a). Screen length is anticipated to be 50 ft to 80 ft. The 
assigned 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 and to serve as an aid to any 
future well rehabilitation activity. Table 1 presents well construction information. 

5.3 MONITORING WELLS 

All monitoring wells will be constructed of 4-in. stainless steel permanent casing and 20 ft of 
continuous wire wrap screen. The filter pack material will consist of silica sand. Screen slot size 
and gravel pack parameters are to be selected based on grain-size analysis of aquifer materials. 
Screens and gravel packs will be selected based on the 50% retained value from the sieve 
analysis. Gravel packs will be designed to approximate five times the 50% retained fraction; 
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screens will then be selected to pass up to 10% of the selected gravel pack. Table 1 presents well 
completion information. These wells will be developed to 5 nephelometric turbidity units using 
a dual block surge. 

6.0 SAMPLING AND TESTING STRATEGY 

The following section describes the sampling program for the 200-ZP-1 IRM activities. The 
purpose of the sampling program is to obtain sufficient hydrogeologic information to identify 
water-bearing zones; allow selection of filter pack, screen size, and screen interval for each well; 
and, in the monitoring wells, identify the vertical distribution of carbon tetrachloride. 

6.1 FIELD SCREENING ACTIVITIES 

Samples and drill 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 above background. The 
action level for carbon tetrachloride screening is dependant on the test equipment utilized and the 
area being monitored (e.g., breathing zone or 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 Industrial Hygiene Work Instructions 
(BHI 1995g). The field geologist will record all screening results on the borehole log per 
EIP 7.0, "Geologic Logging" (BHI 1994a). 

6.2 PHYSICAL SOIL SAMPLES 

Soil sampling will be conducted in all wells. These samples will provide information on the 
distribution of sediment sizes and will be used to confirm or redefine the screen slot sizes and 
gravel packs for the wells. Continuous or grab samples of aquifer materials will be collected 
from each of the production wells across the proposed screened zone at 10-ft intervals ( starting 
approximately 5 ft below the water table) . A single sample of aquifer materials will be collected 
during advancement of each monitoring well. Samples may be collected using split-spoon, sonic 
coring, or equivalent approved techniques to permit confirmation of screen slot size selection. 
The samples will be analyzed for particle size distribution and will be either field sieved or taken 
to the 300 Area GEL for analysis (GEL-07). Chain of custody of all samples will be maintained 
and documented by the site geologist/hydrologist in accordance with EIP 3.0, "Chain of 
Custody" (BHI 1994a). 
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Hydrologic tests will be performed on all wells to determine aquifer parameters. These tests will 
use observation wells wherever appropriate wells are available. The duration of individual tests 
will be determined by the project hydrologist as the tests are conducted. (It is recognized that 
test duration may be limited by water disposal capacity.) Where observation wells are available, 
a minimum 24-hour constant discharge test is proposed. The discharge portion of each test is to 
be followed by recovery testing. Test pumps will be operated with check valves in place. 

Two types of aquifer tests are to be conducted using the monitoring wells: slug withdrawal and 
constant discharge with recovery. The slug withdrawal tests will be performed as the bores are 
advanced. These slug tests will consist of bailing a known volume of water and measuring the 
recovery of potentiometric head over time. The intent of this testing is to provide an indication 
of hydraulic conductivity distribution with depth. Upon completion ofrecovery, a water sample 
will be collected for carbon tetrachloride analysis. Constant discharge aquifer tests will be 
conducted on the completed monitoring wells. 

6.3.1 Purpose 

The purpose of the proposed tests of the 200-ZP-1 !RM wells is to provide site-specific 
hydrologic data of the target aquifer. Slug test data collection will be limited to the slugged well, 
and the test will last approximately 2 hours at the maximum. The data from these tests will be 
used to refine the hydrologic data describing the aquifer properties with depth and provide a 
vertical profile of contaminant concentration. The constant discharge tests will use available 
monitoring wells in the vicinity of the tested well. These tests will be conducted over sufficient 
time to obtain the critical data. Test duration is to be approximately 24 hours to provide aquifer 
response data under theoretical operating conditions. These data are needed to provide site­
specific input to numerical predictive modeling of hydrologic response to system operation. 
Analysis and modeling will be used to determine the placement of production wells to contain 
the targeted portion of the contaminant plume. 

6.3.2 Data Collection 

Slug tests will be performed while the aquifer is disturbed due to drilling activities. These test 
data are of a preliminary and general nature, and as such will not require equilibration of the 
aquifer system. After the slugged well has recovered, a sample of groundwater will be bailed 
from the bore and analyzed for carbon tetrachloride. Samples will be analyzed using field 
screening methods. Because the expected concentration is greater than 1,000 µg/L, a 
concentration resolution of 100 µg/L is all that is necessary. Measurements of water-level 
recovery shall be taken with sufficient frequency to describe the shape of the recovery curve. An 
acceptable alternative to time-based measurements is to record the time required to recover a set 
distance. 
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Establishment of baseline (undisturbed) groundwater flow conditions is essential to the 
performance and analysis of the proposed aquifer pumping tests. Electronic measuring devices 
(pressure transducers) will be installed in existing wells within the expected area of influence of 
the extraction and injection wells. These transducers are to be calibrated to provide accurate and 
precise measurement of water level change to within+/- 0.05 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 (approximately 340 measurement sequences). Those 
monitoring wells in which electronic measuring devices are to be installed will be selected as 
well locations are refined. A concurrent 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+/- 0.1 ft over a period of 24 hours, when corrected for 
barometric effect, and/or water-level trends. The active aquifer tests may begin after 2 weeks of 
baseline measurement or when water levels have stabilized as noted above. 

6.3.3 Aquifer Pumping Tests (Monitoring Wells) 

Equipment and measurement requirements are as follows: 

• Pump: A submersible pump capable of fitting inside the 4-in-diameter monitoring well 
casing and yielding 25 gal/min from a pumping depth of 270 ft for a period of 24 hours. 

• Discharge Measurements: A rotometer or equivalent device capable of reading 
discharge to +/-1 gal/min. Manual recording of discharge is sufficient. 

• Water-Level Measurements: Water-level measurements made per procedure shall be 
taken on a logarithmic-based frequency with the maximum frequency of 10 minutes. 

6.3.4 Aquifer Pumping Tests (Extraction and Injection Wells) 

Equipment and measurement requirements are as follows: 

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

• Discharge Measurements: A totalizing flowmeter capable of providing discharge 
measurements in the range of 10 to 70 gal/min with +/-10% accuracy. 

• Water-Level Measurements: A pressure transducer capable of measuring water-level 
changes of +/-0.05 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 every shift. 
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• Frequency of Water-Level Measurement: During the test, the schedule presented 
Table 2 will be followed for electronic measurement of water-level response. 

Table 2. Frequency of Measurement (Pumping Well). 

l0tJ\?L; ;. Time Perio~ (min) . Frequency (m~!)}. 
. ...... ,, .. •<' . 

' ·-
I ,;t, .'~y,,,,. 

Start to 10 0.5 

11 to 100 1.0 

110 to completion 10.0 

Recovery (repeat as above until 95% Recovery (repeat as above) 
recovery or 3,000 min) 

6.3.5 Water Handling 

Water extracted during the aquifer test is to be contained and processed through the existing 
200-ZP-1 pump-and-treat system to remove carbon tetrachloride, trichloroethylene, and 
chloroform. Water handling is to be part of a continuation of the ongoing treatability test. Water 
from the tests will be transported via truck from the pumping wells to the existing process and 
disposal system. This method of water handling follows the essence of the Strategy for Handling 
and Disposing of Purgewater at the Hanford Site, Washington (WHC 1989) by invoking 
Section 3.7 of that document. Treating the water and reinjecting it is more protective of the 
environment than sending it to the purgewater facility. 

6.3.6 Observation Wells 

Equipment and measurement requirements are as follows: 

• 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 every shift. 

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

6.3.7 Recovery Test 

A recovery test will be run using the same wells and frequency of measurements as described for 
the active pumping portion of the test (see Table 2). The initiation of measurements at the 
increased frequency is to occur immediately upon completion of active pumping. 
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All 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 initial 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: 

6.3.9 Data Analysis 

L. Craig Swanson 
Room 1610 

2440 Stevens Center 
372-9353 

Analysis of slug test data will be handled in the same manner as the constant discharge test data. 
Analysis of each constant discharge test is to be done 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, and prediction and reanalysis of the long-term 
interactions of the system are the desired analytical deliverables. The project hydrologist will 
make the determination as to whether or not a test is to be continued. Criteria for deviation from 
planned 200-ZP-1 aquifer pumping tests are as follows: 

• A minimum of 8 hours of testing is necessary. If drawdown has stabilized in the 
extraction well and the cone of depression has expanded to include at least one 
observation well, the test may be terminated. 

• If drawdown in the pumping well or observation well(s) indicates a hydraulic barrier, 
the pumping shall continue until drawdown due to the barrier has stabilized. The 
pumping phase of the test will be extended to meet this criterion. 

• The test is contingent on the successful disposal of groundwater pumped during the test. 
The test may require rescheduling if water transport or treatment operational problems 
arise which limit the handling of wastewater. 

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 (primarily hydraulic 
conductivity) determined from the test will be input into the selected analytical code to assess the 
hydrologic impact of site-specific data on proposed system operation. 
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Drilling of the first 200-ZP-1 extraction well is expected to commence in October 1995. An 
Activity Notification form will be issued to the regulatory agencies at least 5 days before the start 
of field work. All activities associated with this DOW are scheduled to be completed by 
July 30, 1996. 

8.0 CHANGES TO THE DESCRIPTION OF WORK 

Field changes to this DOW, such as significantly changing the well design and configuration, 
will be submitted on the attached form (Attachment 1) 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 Environmental Restoration Contractor Team personnel within 10 working 
days of the occurrence. Regulatory agencies will be informed prior to the initiation of the 
activities. As noted above, locating wells, beyond the first extraction well, will be an iterative 
process and will not be subject to regulatory approval. 

9.0 REFERENCES 

BHI, 1994a, Environmental Investigations Procedures, BHI-EE-01, Vol. 1 and 2, Bechtel 
Hanford, Inc., Richland, Washington. 

BHI, 1994b, Safety and Health Procedures, BHI-SH-02, Bechtel Hanford, Inc., Richland, 
Washington. 

BHI, 1994c, Technical Specification/or Environmental Drilling Services, BHI-SPEC-00008, 
Bechtel Hanford, Inc., Richland, Washington. 

BHI, 1995a, Design Engineering Procedures, BHI-DE-01, Bechtel Hanford, Inc., Richland, 
Washington. 

BHI, 1995b, Engineering Evaluation/Conceptual Plan/or the 200-ZP-1 Groundwater Operable 
Unit Interim Remedial Measure, BHI-00110, Rev. 00, Bechtel Hanford, Inc., Richland, 
Washington. 

BHI, 1995c, Environmental Requirements, BHI-EE-02, Bechtel Hanford, Inc., Richland, 
Washington. 

BHI00434.W60/A2 17 



9513388 .. 1960 
BHI-00434 
Rev. OA 

BHI, 1995d, ERC Quality Program, BHI-QA-01, Bechtel Hanford, Inc., Richland, Washington. 

BHI, 1995e, Field Support Administration, BHI-FS-01, Bechtel Hanford, Inc., Richland, 
Washington. 

BHI, 1995f, Hanford ERC Environmental Safety and Health Program, BHI-SH-01, Bechtel 
Hanford, Inc., Richland, Washington. 

BHI, 1995g, Industrial Hygiene Work Instructions, BHI-SH-05, Bechtel Hanford, Inc., Richland, 
Washington. 

DOE-RL 1992, Z Plant Source Aggregate Area Management Study Report, DOE/RL-91-50, 
Rev. 0, U.S. Department of Energy, Richland Operations Office, Richland, Washington. 

DOE-RL, 1993, 200 West Groundwater Aggregate Area Management Study Report, 
DOE-RL-92-16, Rev. 0, U.S. Department of Energy, Richland Operations Office, 
Richland, Washington. 

HSRCM, 1994, Hanford Site Radiological Control Manual, HSRCM-1, Rev. 2, Bechtel 
Hanford, Inc., Westinghouse Hanford Company, Pacific Northwest Laboratory, and 
Hanford Environmental Health Foundation, Richland, Washington. 

WHC, 1989, Strategy for Handling and Disposing of Purgewater at the Hanford Site, 
Washington, WHC-MR-0039, Westinghouse Hanford Company, Richland, Washington. 

WHC, 1992, Geotechnical Engineering Procedure Manual, WHC-IP-0635, Westinghouse 
Hanford Company, Richland, Washington. 

BHl00434.W60/A2 18 



9513388.1961 

ATTACHMENT 1 

200-ZP-1 INTERIM REMEDIAL PROJECT CHANGE FORM 

Date: ------

BHI-00434 
Rev. OA 

Person Initiating Change: _______________________ _ 

Change Description: _________________________ _ 

Reason for Change: ---------------------------

APPROVALS 

Field Team Leader: 

Operable Unit Coordinator: _______________________ _ 

Quality Assurance: __________________________ _ 
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