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M E M O R A N D U M

Product Baildown Tests and Groundwater Sampling
Near Yukon River at FAA Tanana Site, Alaska

Contract No. DTFA04-96-D-10002
Task Order No. DTFA04-00-F-C0075

TO: Jim Swalling/FAA
Lillian Demoski/FAA

COPIES: Charlie Wilson

FROM: Win Westervelt

DATE: April 11, 2002

Introduction
On October 2 and 3, 2001, Win Westervelt/CH2M HILL, Scott Thorsell/CH2M HILL, and
Dale Fogel/FAA traveled to the FAA Tanana Site to perform the following tasks:

� Perform a product baildown test on two monitoring probes (MP-002 and MP-013) that
have historically had floating product.

� Collect groundwater samples from three shallow pits dug adjacent to the Yukon River.

� Measure groundwater levels in monitoring wells at the FAA and Public Health Service
sites.

� Download data from continuous water level monitoring (CWLM) probes installed in
five FAA monitoring wells.

This memorandum summarizes the findings from the product baildown and groundwater
sampling tasks.

The purpose of the product baildown tests was to provide an estimate of the recharge rate of
product into the probes. This information may be useful in evaluating the feasibility of a
product recovery system. The purpose of the groundwater sampling was to determine if
groundwater entering the Yukon River contained petroleum hydrocarbons at concentrations
that exceed Alaska Department of Environmental Conservation (ADEC) cleanup goals. The
sampling sites were downgradient from the FAA former Living Quarters Area where
groundwater contamination has been documented. Sampling locations are shown in
Figure 1.
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Background
Soil and groundwater contamination was observed at the former Living Quarters Area
when the FAA decommissioned the fuel storage tanks and pipelines in August 1997. The
tanks were used to store heating oil, gasoline, and diesel fuel. A release investigation (RI)
was performed in October 1998, and 21 monitoring probes were installed (CH2-OH, 1999).
The RI determined that at several locations within the former Living Quarters Area, diesel-
range organic (DRO) compounds and benzene, toluene, ethylbenzene, and xylene (BTEX)
were present in soil and groundwater samples above the ADEC cleanup goals. Additional
RI activities were performed in the fall of 1999, including the installation of 20 monitoring
wells, surface water sampling, and sediment sampling (CH2-OH, 2000a). During 2000, the
FAA performed quarterly groundwater sampling (CH2-OH, 2000b, 2000c, 2000d, 2001),
aquifer drawdown and slug tests, and a bioventing test (CH2-OH, 2000e). Continuous water
level monitoring was also performed in five monitoring wells from August 2000 to October
2001.

Two monitoring probes (MP-002 and MP-013) were observed to have a significant thickness
of floating product during several of the groundwater monitoring events. Probe MP-002 is
located near the northwest corner of the FAA Shop Building No. 205, where a 500-gallon
heating oil tank (former underground storage tank [UST] No. 15-B-2) was decommissioned
on August 15, 1997. Probe MP-013 is located near a former fuel pipeline valve box and
T-intersection west of the former Living Quarters Area buildings and was decommissioned
between August 14 and 16, 1997. The monitoring probes are constructed of 1-1/4-inch-
diameter black iron pipe and have 10 feet of slotted screen. The product thickness observed
during groundwater monitoring events is summarized in Table 1.

TABLE 1
Product Thickness Observed in Monitoring Probes MP-002 and MP-013

Probe October 1998 October 1999 August 2000 October 2000 October 2001

MP-002 ND 0.05 0.66 1.17 1.63

MP-013 0.04 0.7 1.02 0.86 0.23

Note: Units are feet.

Product Baildown Tests
Prior to bailing product out of the probes, the groundwater and product layer depths and
total depths of the probes were measured with an oil/water interface probe. The measured
product thickness in MP-002 was 1.63 feet and in MP-013 was 0.23 feet. The groundwater
elevation at the time of the test was at about the middle of the 10-foot-long screen section of
each of the probes. The product was then removed using a bailer until the product thickness
appeared to stabilize at a minimal level. The product and water depths were then measured
several times over the next 24 hours to see if the product thickness rebounded.

While taking the water and product depth measurements, it became apparent that the
oil/water interface probe would displace the product and cause a depression in the
groundwater elevation in the well. This caused the product-groundwater interface to drop
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between 0.02 and 0.14 feet during the measurements. After observation of this occurrence,
the initial and final water depths were recorded for each measurement. The two readings
resulted in a minimum and maximum product thickness estimate for each measurement.
The baildown test measurements are summarized in Table 2, and in Figures 2 and 3.

TABLE 2
Monitoring Probe Baildown Test Measurements

Date Time
Depth to

Product (ft)
Initial Depth to

Water (ft)
Final Depth to

Watera (ft)

Minimum
Product

Thickness (ft)

Maximum
Product

Thicknessa (ft)

Monitoring Probe MP-002

10/2/01 13:50 23.59 25.22 1.63

10/2/01 14:10 23.78 24.23 0.45

10/2/01 14:20 23.80 24.03 0.23

10/2/01 14:22 23.80 24.05 0.25

10/2/01 14:24 23.81 24.08 0.27

10/2/01 14:26 23.80 24.05 0.25

10/2/01 14:28 23.80 24.08 0.28

10/2/01 14:30 23.80 24.08 0.28

10/2/01 14:32 23.80 24.08 0.28

10/2/01 15:20 23.80 24.02 24.15 0.22 0.35

10/2/01 17:20 23.81 24.08 24.16 0.27 0.35

10/2/01 18:20 23.81 24.10 24.17 0.29 0.36

10/3/01 8:50 23.85 24.07 24.21 0.22 0.36

10/3/01 11:30 23.85 24.08 24.20 0.23 0.35

Monitoring Probe MP-013

10/2/01 14:45 24.87 25.1 0.23

10/2/01 15:10 24.9 24.95 0.05

10/2/01 15:13 24.9 24.95 0.05

10/2/01 15:16 24.9 24.95 0.05

10/3/01 9:00 24.95 25.02 25.04 0.07 0.09

10/3/01 11:34 24.97 25.02 25.05 0.05 0.08

aStabilized water depth and product thickness after the oil/water interface probe had displaced the product layer
in the well.
Note: Depths are relative to the top of the probe casing.

Figures 2 and 3 show that the product thickness was not observed to rebound significantly
during the tests. This is interpreted to mean that the thickness of the product layer in the
aquifer (outside of the well) is closer to the minimum product thickness observed in the
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Figure 2
Product Baildown Test at MP-002

Former Living Quarters Area, FAA Tanana Site
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Figure 3
Product Baildown Test at MP-013

Former Living Quarters Area, FAA Tanana Site
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baildown tests, as opposed to the initial thickness recorded at the beginning of the test. It
appears from the historical data summary in Table 1 that the product thickness in the
monitoring probes fluctuated greatly over time. This may be due to the fluctuating
groundwater levels at the site, which would cause a monitoring well to act as a sump for
product when the water levels are falling.

In addition, it has been documented that the relationship between the observed thickness of
product in a monitoring well and the thickness of product present in an aquifer formation is
very sensitive to soil texture (API, 1999). For example, Figure 4 shows this relationship for
four different soil types. For smaller grain size soil, the figure shows that a relatively large
product thickness is observed in the monitoring well for a small thickness in the aquifer.
The relationship is approximately linear except for small product thickness values, which
are affected by the entry pressure head of product flowing into the aquifer formation. Since
water is the wetting fluid, a positive product head must be established before it can displace
water from the soil pore space and enter the formation. This is represented by the curved
dashed lines in Figure 4 for smaller product thickness values. For the sand and gravel soils
at the FAA Tanana site, an observed product thickness of 0.2 feet in MP-002 corresponds to
an aquifer product thickness of less than 0.03 feet.

Based on the information obtained from the product baildown tests, there does not appear
to be a sufficient product thickness at monitoring probes MP-002 and MP-013 to successfully
perform active product recovery. Passive product skimming methods are available;
however, this would require installing larger diameter (minimum 2-inch) monitoring wells
at the monitoring probe locations to accommodate the diameter of the skimmer equipment,
and frequent adjustments would be required to maintain the skimmer inlet at the oil/water
interface due to the large groundwater table fluctuations. The expense of installing new
wells and the operation and maintenance costs of the product recovery may make the
remediation not practicable or cost-effective.

Groundwater Sampling Adjacent to Yukon River
Groundwater samples were collected from three pits dug in the bank of the Yukon River.
The pits were spaced approximately 75 feet apart and approximately 7 feet from the edge of
the river. The nearest monitoring wells were MW-004, MW-005 and MW-006, which are
located about 100 feet north of the pit sampling locations. The historical groundwater
quality in these monitoring wells is summarized in Table 3.

The historical monitoring well results indicate that the water quality at MW-006 exceeded
the ADEC groundwater cleanup level of 1,500 �g/L for DRO on several occasions. Lower
levels of DRO were observed in wells MW-004 and MW-005. BTEX and GRO compounds
were observed in MW-006 at concentrations below the ADEC groundwater cleanup levels.

The results for the three pits sampled on October 2, 2001, are summarized in Table 4. DRO
was detected in all three pit water samples at concentrations ranging between 140 and
300 �g/L, which are below the ADEC groundwater cleanup level of 1,500 �g/L. BTEX and
GRO compounds were not detected in any of the samples. These results suggest that the
groundwater at these sampling locations does not exceed ADEC water quality criteria at the
point where it enters the Yukon River.
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Figure 4
Free-Product Thickness for Different Soil Textures
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TABLE 3
Historical Groundwater Quality at Monitoring Wells MW-005, MW-005 and MW-006

Date Benzene Toluene
Ethyl-

benzene Xylenes GRO DRO

Monitoring Well MW-004

Oct 20, 1999 ND ND ND ND ND 390

Feb 2, 2000 ND ND ND ND ND 140

Apr 25, 2000 ND ND ND ND ND 130

Aug 23, 2000 ND ND ND ND ND ND

Nov 2, 2000 ND ND ND ND ND ND

Monitoring Well MW-005

Oct 18, 1999 ND ND ND ND ND 530

Feb 2, 2000 0.03 ft floating product present; well not sampled

Apr 25, 2000 ND ND ND ND ND 340

Aug 23, 2000 ND ND ND ND ND 150

Nov 2, 2000 ND ND ND ND ND 210

Monitoring Well MW-006

Oct 18, 1999 ND ND 5.7 11 380 4700

Feb 2, 2000 0.02 ft floating product present; well not sampled

Apr 25, 2000 ND ND 1.5 4 290 3700

Aug 23, 2000 ND 1.7 1.4 5.3 180 450

Nov 2, 2000 ND ND 2.4 5.5 160 2500

Note: Units are micrograms per liter

TABLE 4
Groundwater Sampling Results for Pits Adjacent to the Yukon River

Sample ID Benzene Toluene Ethyl-
benzene

Xylenes GRO DRO

TAL01GW01 ND ND ND ND ND 300

TAL01GW02 ND ND ND ND ND 180

TAL01GW03 ND ND ND ND ND 140

Note: Units are micrograms per liter
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