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1. Purpose and Description of Tests

This Test Plan documents hydrologic test and analysis activities planned for FYO1 by the
Hanford Groundwater Monitoring Project, managed by Pacific Northwest National Laboratory
(PNNL). The purpose of hydrologic testing is to characterize groundwater flow conditions and
determine aquifer hydraulic properties. This information is needed to understand groundwater
flow and potential contaminant migration near Resource Conservation and Recovery Act
(RCRA) Waste Management Areas {(WMA) and to better understand the regional groundwater
flow system on a sitewide scale. The data may also support hydrogeologic understanding of
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
Groundwater Operable Units (OU)}. These hydraulic property data also provide valuable
independent information for verifying properties determined from calibration of groundwater
flow and transport models. In addition, hydraulic testing at newly installed monitoring wells
verifies that the wells are hydraulically well connected to the aquifer.

1.1 Hydrologic Characterization Tests

Descriptions of the characterization tests that will be utilized for each of the test plan
components are provided in this section, followed by a tentative schedule showing date
ranges for the various characterization activities. Planned hydrologic testing includes several
individual test elements designed for specific characterization information. [ndividual test
elements include:

Slug Testing:  for evaluating well development conditions and to provide
preliminary hydraulic property information (e.g., hydraulic
conductivity) for design of subsequent hydrologic tests

Tracer-Dilution Test: for determining the vertical distribution of hydraulic conductivity
and/or groundwater flow velocity within the well screen section,
and for identifying vertical flow within the well screen section.

Tracer-Pumpback Test:  for tracer removal and characterizing effective porosity, an
important hydraulic transport paran er

Pumping Test/Recovery: conducted in concert with tracer-pumpback test. Analysis of
drawdown and recovery data provides quantitative hydraulic
characterization property information, e.g., hydraulic
conductivity, storativity, specific yield

Fifteen new wells were constructed during 2000/2001 in the 200-West Area of the
Hanford Site (Table 1). The RCRA WMA and CERCLA Groundwater OU underlying these
wells are also provided in the table.

Slug tests will be conducted at each of these wells by instantaneously lowering the
hydraulic head within the well and monitoring the recovery with a pressure transducer
installed in the well. At each well, slug tests will be conducted using at least two different
stress levels to provide information pertaining to well development and possit  presence of
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near-well heterogeneities. Slug testing is designed primarily to provide initial estimates of
hydraulic properties for the design of subsequent, quantitative hydrologic tests. A detailed
description of the design, performance and analysis of slug test characterizations is
presented in Butler et al. (1994) and Butler (1997).

Table 1. New Wells and relationship to RCRA Waste Management Areas and
CERCLA Groundwater Operable Units ‘

Well Number Well ID RCRA WMA CERCLA OU
299-W11-39 C3117 SSTT 20u-2r- |
299-W11-40 C3118 SSTT - 200-ZP-1
299-W11-41 C3119 SSTT 200-ZP-1
299-W11-42 C3242 SSTT 200-ZP-1
299-W10-27 C3125 SST TX-TY 200-ZP-1
299-W14-15 C3114 SST TX-TY 200-ZP-1
299-W14-16 C3120 SST TX-TY 200-ZP-1
299-W14-17 C3121 SST TX-TY 200-ZP-1
299-W15-762 C3122 SST TX-TY 200-ZP-1
299-W22-80 C3115 SST S-SX 200-UP-1
299-W22-81 C3123 SST S-SX 200-UP-1
299-W22-82 C3124 SST S-SX 200-UP-1
299-W22-83 C3126 SST S-SX 200-UP-1
299-W23-20 C3112 SST S-SX 200-UP-1
299-W23-21 C3113 SST S-SX 200-UP-1

Detailed hydrologic characterization, including tracer dilution and pump back/constant-
rate pumping and recovery tests, will be conduc | at up to seven well locations. At least
one detailed characterization test willi be conducted at each of the RCRA WMA where new
wells were installed {i.e. SST S-SX and SST T, and SST TX-TY). Detailed characterization
tests may also be performed at existing wells. The wells for detailed hydraulic testing will be
selected based on the results of the initial slug tests and cl acterization needs identified by
F 't Scientists.

For the tracer-dilution test, a bromide solution of known concentration will be placed
within the well-screen section. Initial concentration of the tracer in the water within the
borehole will be within the range of 100 to 200 mg/L (Br). The decline of tracer
concentration (i.e., "dilution”) with time within the well screen will be monitored directly
using a vertical array of bromide specific-ion electrode probes located at known depth
intervals. The probes may be slowly raised or lowered during the dilution test to increase the
vertical coverage of tracer measurements. Based on the dilution characteristics observed, the
vertical distribution (i.e., heterogeneity) of hydraulic properties and/or flow velocity can be
estimated for the formation within the well screen section. The presence of vertical flow
within the well screen can also be identified from the probe dilution response pattern. A
description of the performance and analysis of tracer-dilution test characterization
investigations is provided in Halevy et al. (1966), Hall et al. {1991), and Hall (1983).
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Contaminants in water extracted from the well pose another potential hazard. Current
training in Hazardous Waste Operations (HAZWOPR) is required for personnel working at
hazardous waste sites, which includes the new monitoring well sites. Protective clothing
appropriate for the level of contamination shall be worn when exposure to contaminants is
possible. Coveralls, boots, and gloves shall be worn. If any indication of hazardous levels of
contaminants is observed, such as odors or unusual color of fluid, work shall stop until the
potential hazard is evaluated and appropriate protective measures are taken. Additional
safety requirements are specified in the technical procedures (PNL-MA-567).

In case of injury or accident, the PNNL Standards Based Management System (SBMS)
subject area “Injury and lliness” shall be followed. This subject area requires that first aid or
medical assistance must be obtained in response to a significant injury or iliness that occurs
in the workplace. Staff must report all work-related injuries or illnesses to their manager.

If emergency medical assistance is required, call the single point of contact (509) 375-
2400 or 911. Report all emergencies to the single point of contact (509) 375-2400. A
celiular phone will be on hand with the field personnel.

4. Measuring and Test Equipment
Measuring and test equipment will be calibrated in accordance with the Calibration

subject area in the SBMS. Measuring and test equipment required for the tests includes the
following:

Pressure transducers — for measuring water levels during slug tests and during the tracer
pump-back and recovery tests. These instruments are factory calibrated (category 1). Serial
numbers and calibration coefficients shall be rect ied in the laboratory record book.

Data logger - for recording data from the pressure transducers and downhole Br probes along
with a time and date stamp for each measurement. These instruments are factory calibrated
(category 1). Serial numbers shall be recorded in the laboratory record book.

In-situ Br probes bromide specific-ion electrode probes for measuring the in-situ
cc entration of Br ion within the well screen. These instruments are user calibrated
(category 2). Serial numbers shall be recorded in the laboratory record book.

c---face Br Pr--- - bromide specific-ion electrode probe for measuring the concentration of Br
ion in water removed from the well during the tracer pump-back test. These instruments are
user calibrated (category 2). Serial numbers shall be recorded in the laboratory record book.

E- e - for measuring water levels for correlation with pressure transducer measurements
and for measuring water levels in nearby monitoring wells for determination of local hydraulic
gradients. These instruments are factory calibrated (category 1). Serial numbers and
calibration coefficients shall be recorded in the laboratory record book. When measuring
water levels in nearby monitoring wells for determination of local hydraulic gradients, the
same e-taj shall be used for all measurements whenever possible.
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