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MEMO ' 5-12-97
TO: Project Team members

FROM: EnSafe

RE: Zone D Critical background reference values

Background reference values for Zone D are based on the following samples collected at grid
locations in the zone: six upper interval soil, six lower interval soil, one shallow groundwater, and one
deep groundwater. Reference values are among the lowest seen for any zone, for two primary

reasons: (1) With the exception of one lower interval sample, aluminum and iron content of the soil
samples are low, indicating sandy soil with fewer clay particles to which naturally occurring trace

-metal ions can sorb; (2) The small number of samples makes it less likely that concentrations near the
top end of the background range were encountered in the samples. Background reference values for

groundwater will be reviewed after results from four quarterly sampling events have been received.

Upper interval soil

Aluminum was detected in all six upper interval sémples, with a maximum value of 6510 mg/kg
in sample GDDSB00501. Twice the mean equals 8700 mg/kg. Aluminum’s residential RBC is
7800 mg/kg (noncarcinogenic; THQ = 0.1).

Arsenic was found in all six samples; the maximum value was 7.0 mg/kg in sample GDDSB00601
(mean of 7.4 mg/kg in the primary sample and 6.6 mg/kg in the field duplicate). Twice the mean
for all samples is 5.55 mg/kg. The residential RBC for arsenic is 0.43 mg/kg (carcinogenic).
Although more than an order of magnitude higher than the residential RBC, the background
reference value for arsenic is by far the lowest of any zone.

Beryllium was detected in a single sample, GDDSB00101 (0.13 mg/kg). The reported PQL value
for sample GDDSB00601 (0.31U mg/kg) was removed from the dataset because one-haif ihe
nondetect value was higher than the single detected value. Twice the mean of the five remaining
samples (using one-half the PQL for nondetects) is 0.19 mg/kg. Beryllium’s residential RBC is
0.15 mg/kg (carcinogenic).

Lower interval soil
Chromium was detected in all six lower interval samples. The maximum value was 40.7 mg/kg

in GDDSB00502, which is the sample with the highest concentrations of aluminum and iron.
Twice the mean equals 22.3 mg/kg. The generic SSL (assuming DAF = 20) for hexachrome is
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38 mg/kg; trivalent chromium is not of concern at any concentration. The only hexachrome
analysis in Zone D was for sample GDDCB00601, in which it was not detected.

Thallium was detected only in sample GDDSB00602, at 0.68 mg/kg. Reported PQLSs for the five
nondetects ranged from 0.36U to 0.45U mg/kg. Twice the mean, using “2U" values for
nondetects, is 0.57 mg/kg. Thallium’s generic SSL (assuming DAF = 20) is 0.7 mg/kg.

Shallow groundwater

The arsenic concentration of the sample from shallow monitoring well GDDGW001 was 2.7
ug/L. Twice this value, or 5.4 ug/L, serves as the background reference value. The tap water
RBC for arsenic is 0.045 pg/L., while the MCL is 50 ng/L. As with most other chemicals in both
media at both depihs, the background value for arsenic in groundwater is the lowest of any of the
Zones.

The beryllium detection reported from the shallow well was 0.4 ug/L, resulting in a background
- reference value of 0.8 ug/L. Beryllium’s tap water RBC is 0.016 ug/L; its MCL is 4 wg/L.

Deep groundwater

An arsenic detection of 4.2 _pg/L in deep grid well GDDGWOID produces a background
reference value of 8.4 pg/L. The tap water RBC for arsenic is 0.045 ug/L; its MCL is 50 ug/L.

Manganese was detected at 160 ug/L in the deep well sample, resulting in a background reference
value of 320 ug/L. The tap water RBC for manganese is 84 ug/L; it has no listed MCL.
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Zone D: Background reference values for soil and groundwater 5-12-97

All backoround reference values for Zone D are hacad
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concentrations. Since there are only one shallow and one deep background well, the background
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reference values for groundwater at each depth are simply twice the reported concentrations of
inorganic chemicals in each well. '

Inorganic Surface .| Subsurface Shallow Deep
chemical soil {mg/kg] | soil fmg/kg] | GW [ug/L] | GW [ug/L]
(0 =6) (n=6) @=1) @=1)

Aluminum 8700 10300 1410 ND
Antimony 0.92 ND ND ND
Arsenic 5.55 4.08 54 84
Barium 30.1 29.7 17.6 31.8
Beryllium 0.19 0.75 0.8 ND
Cadmium 0.07 0.38 ND ND

| Chromium 12.4 223 38 ND
Cobalt 9.46 2.89 ND ND
Copper 40.6 ND ND ND
Lead 18.8 7.87 3.8 ND
Manganese 286 29.9 30.6 320
Mercury 0.05 0.05 ND ND
Nickel 4.68 6.76 34 ND
Selenium 091 1.46 ND ND
Silver 0.43 0.36 ND ND .
Thallium ND 0.57 ND ND
Tin ND ND ND ND
Vanadium 9.73 15.1 72 ND
Zine -25.1 30.1 ND ND
Cyanide 0.18 0.16 ND ND
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