on ongoing and long-term groundwater monitoring data for the Current Conditions Report, available
observation well data for Virginia Department of Environmental Quality (VDEQ) in the
Radford/Blacksburg area, and monthly precipitation data for the Blacksburg/Radford area relative to
mean monthly precipitation records.
In accordance with SOP 30.2 of the MWP, water quality parameters will be assessed during each
sampling event to assess the spatial geochemistry of the groundwater. Prior to collecting the water
sample, pH, oxidation/reduction potential (Eh), dissolved oxygen, specific conductance and temperature
will be recorded. These data along with the chemical data will be evaluated to assess if groundwater at
Areas A and B is geochemically different from groundwater closer to the New River.
Two methods of statistical analysis will be conducted to evaluate manganese concentrations at SWMU
54. An upgradient to downgradient statistical comparison will be conducted to evaluate whether
groundwater concentrations for manganese are statistically different upgradient from SWMU 54
compared to downgradient from SWMU 54. A statistical interval test, consisting of a 95% upper
tolerance limit (UTL) will be used for the upgradient versus downgradient assessment (inter-well
statistical comparison). For normal or lognormal distributions, a minimum of eight background samples
is recommended by USEPA and VDEQ for development of a passable estimate of the standard deviation
to construct a tolerance interval with 95% coverage (USEPA 1992 and VDEQ 2003). Data from
downgradient wells (and 54MW5) will be compared with the 95% UTL point estimate to indicate
whether concentrations in downgradient wells are statistically significantly higher than established
background levels; thereby providing an indication of whether SWMU 54 is a potential source of
manganese in groundwater. Data analysis procedures for calculating the 95% UTL and resultant data
evaluations will follow methods outlined by USEPA for RCRA facilities (USEPA 1989 and 1992), by
VDEQ for Solid Waste Facilities (VDEQ 2003), and guidance provided by ASTM International (ASTM)
for statistical approaches for detection monitoring programs (ASTM 1998).
The second method of statistical evaluation will consist of a comparison of downgradient manganese data
to the USEPA Tap Water RBC using the lower confidence limit (LCL) method as outlined by USEPA
and VDEQ statistical guidance (USEPA 1992 and VDEQ 2003). An LCL on the sample mean will be
calculated for each downgradient well location (and 54MW5) from the four sampling values collected
during the four-month sampling period. Using this statistical method, a LCL value lower than the RBC
does not indicate evidence of a statistical exceedance of the RBC value at the location evaluated.
Aquifer Testing
Aquifer testing will be conducted at Area A after completion of the groundwater sampling following the
procedures outlined in Section 1.3.3 of WPA 013, Section 5.9 of the MWP, and SOP 40.3. Slug tests
(rising and falling head) will be conducted at monitoring wells 54MW8, 54MW9, and 54MW10 to
provide estimates of hydraulic conductivity at each location. A constant rate pump test will be performed
at Area A to provide estimated values for aquifer hydraulic conductivity, transmissivity, storage, specific
capacity, and well yield of the pumping well. Based on the well recharge data collected during the 2002
RFI and the location of wells relative to Area A and the New River, 54MW3 will be used as the pumping
well. Pressure transducers will be placed in the pumping well and Area A wells 54MW2, 54MW5,
54MW8, 54MW9, and 54MW10 to monitor water level changes in response to pumping and postpumping recovery. Additionally, a temporary piezometer will be installed in the direct push boring
located closest to 54MW3 (in the cross-gradient direction) to monitor water level changes in the area most
likely to be influenced by pumping.
Based on observed recovery rates, it is expected that the lower flow rate (maximum of one gallon per
minute) will be used for the pumping test and that the duration of pumping will be 12 hours or less.
Discharge water from the pump test will be containerized and managed as Investigation-Derived Material
consistent with the requirements outlined in Section 1.3.6 of WPA 013.
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1.3.4

Groundwater to Surface Water Pathway Investigation

To assess the potential groundwater to surface water pathway, a field-monitoring program will be
conducted consisting of recording water level changes in monitoring wells 54MW3, 54MW8, 54MW9,
54MW10, and the New River simultaneously. Each of these monitoring wells and the New River will be
equipped with continuous data loggers (e.g., In-Situ MiniTroll®) to electronically record fluctuating
groundwater levels and river stage over a period of two months.
The stage gage will be installed within the New River adjacent to the SWMU 54 Area A to a depth below
the anticipated low-water level. A stainless steel slotted well screen with a well point will be driven into
the bed of the New River and the data logger will be installed. The gage location will be selected to
minimize the likelihood of damage from floating debris or passing boats. After installation of the
monitoring well and river data loggers, the monitoring well and river gage network will be inspected and
verified biweekly for continued operation. During the biweekly verification inspection, data will be
downloaded and biweekly verification inspections will continue until at least two months of consecutive
data has been collected successfully (a minimum of five events).
The nature of groundwater-surface water interaction in the SWMU 54 area, potential constituent
migration, and the groundwater to surface water pathway will then be evaluated using the hydrogeologic
and hydrologic data collected during the RFI and previous investigations including the continuous waterlevel data, site-wide groundwater level measurements, aquifer test data, and geochemical data.
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Table 1-2
Proposed Sampling and Analysis
SWMU 54
Media

Surface Soil

Subsurface
Soil

Groundwater

Number of
Samples

Sample Depth
(feet)

20

0-1

20

9-10

21

16-18

43

Analysis

Objective

TAL metals,
explosives
(including PETN),
TCL
pesticides/PCBs
TAL metals,
explosives
(including PETN),
TCL
pesticides/PCBs

Characterize the lateral
extent of metals, PCBs, and
explosives in Areas A and B.

Total and
dissolved
manganese,
explosives
(including PETN),
perchlorate

--
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Characterize the vertical
extent of metals, PCBs,
and explosives in Areas A
and B.
Characterize the lateral
extent of explosives,
manganese, and
perchlorate east of Area A.
Assess background 95%
UTL at SWMU 54.
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