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Table 2. Estim ed Quantity of NH;OH and NH4F
Dischar d to 216-A-36B Crib.
Year Decladding Volume NH,OH NHaF
events (L) (9) (

1966 - 1972 1,367 9.4x107 3.78 x 108 4.79 x 105
1983 - 1985 233 13.3x 107 4.02x 108 492 x105

1986 94 5.66 x 107 1.62x )8 1.98x 105

1987 ' 2.48x 107 0.293 x 108 0.358 x 105

Total 344 21.5x107 5.93 x 108 1.20x 106
1983 - 1987
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A-36B Crih Mopitoring

The crib is monitored by two groundwater wells and four vadose zone
wells (figure 1). Groundwater wells z )-f 7-5 and 299-E17-9 contain p 1ps
and are part of the Hanford Site groundwater monitoring network. The

groundwater wells are monitored month radionuclides, pH, and nitrates.
Beginning in  ~ch 1987, the wells ha n nitored quarterly for
hazardous waste parameters. Total ga gs of vadose zone wells
299-E17-4, 299-E17-7. 299-E17-11, an E17-51 are taken quarterly to

evaluate the transport of radionuclides toward ‘oundwater. Table 5 1ists
groundwater concentrations of radiological parameters. Table 6 lists
concentrations of nonradiological parameters fi the groundwater ar the
A-3  Crib.
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Table 6.

Groundwater Parameters Measured in Wells 299-£17-5 and 299-E17-9
(299-E17-9 Monitoring the 216-A-36B Crib).

Chloride Conductivity
(ppm) (umho/cm)
6.87 452
6.83 435
6.22 422

NA NA
8.31 639
6.87 728
6.95 477

NA NA

il - O O
299-E17-5 | March 4, 1987 <0.050 <0.500 99.8 /85 | 0516
April 9, 1987 <0.050 <0.500 89.5 7.62 0.763
July 20, 1987 0.064 0.675 118.0 7.77 0.531

October 10, 1987 <0.050 <0.500 261.0 NA3 NA
299-E17-9 | March 4, 1987 <0.050 <0.500 171.0 7.63 0.414
April 14, 1987 <0.050 <0.500 153.0 7.50 0.455
July 20, 1987 <0.050 0.812 128.0 7.54 0.466
October 10, 1987 <0.050 <0.500 123.0 NA NA

~ aNA = Not received from the laboratory at the time the report was prepared.
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The rate constants observed for oxidation of ammonium to nitrite in the
groundwater were 0.3712/d an 0.316/d. The lower rate constant of 0.316/d
was used for the subse ient analyses. A value of 0.024/d (Misra. et al
1974) was the rate constant | for conversion of nitrite to nitrate.
Because no oxidation of nitr to nitrate was observed in the local soils,
the analyses only accounted for conversion of ammonium to nitrite using
0.577/d for the rate constant.

Transport of Waste Contaminants in the
Unsaturated and Saturated Zones

The 216-A-36B Crib is loc .ed in the southeast corner of the 200 East
Area. Liquid effluents discharged to the crib infiltrate through the vadose
zone to the water table. T effluent then migrates in the unconfined
aquifer toward the Columbia River.

Travel time of the effluent through the vadose zone to the aquifer was
calculated. The resulting va e was 0.208 yr. Groundwater travel times
through the unconfined aquifer were determined with a model of the aquifer
based on the Variable Thickness Transient (VTT) code (Cearlock et al. 1975;
Kipp et al. 1972; Reisenauer 1979a, b, c). Groundwater streamlines and the
resulting travel times from he cribs to a 100-ft crib boundary, to 2 km
downstream (DOE 1986) and to the Columbia River were determined (table 7).

Table 7. Groundwater Travel Times (years).

Crib 0-ft 2 Km Columbia
Crib Boundary Boundary River
216-A-36B Crib 0 '3 1.7 48

The TRANSS code (Simmons ¢ al. 1986) was used to model the transport
of contaminants through the soil profile and into the groundwater. The
ammonium was treated as a know juantity or inventory. The transformation
of ammonium to nitrate was ass 2d not to affect the properties of the
quantity transported.

A unit hydraulic study of the soil rofile beneath the crib indicates
that the specific flux of water is about 2.7 cm/h. The same calculations
indicate that the volumetric water content is about 0.33. A dispersion
coefficient of 54.1 cm?/h was v (.

The crib received pulses of NH! at about 3 d intervals in a constant
iquid stream. Three days i 11 compared to * e time scale of the
migri ion (years), So an ass! on was made that the soil profile received
a constant inj t of NH!. Because the profile receives a nearly constant
supply ¢ NH{, further assumpt ns were that no more NH! could be adsorbed;
therefore, the NH! was not retarded, and the NO; was also not retarded.
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:ed Nitrate Concentrations in the

Groundwater | 1ting from Discharge of Ammonium
e 216-A-36B Crib.
216-A-368 216-A-368B
. normal past
Location operations operations
(mg/L) (mg/L)
R-1 Facility bou ary 430 320
2 km 430 320
Riverb 3 E-04 1.7 E-04
R-31 Facility boundi 430 320
2 km 430 320
River 3 E-04 1.7 E-04

dAverage from

1984 through FY 1987.

bConcentration in the river.

The predicted concentral
the river are compared to hol
thresholds. Environmenta el

5 of contaminants in both the aquifer and
agulatory limits and toxicological
ts at the future control zone boundary from

disposing of the ASD stream in the 216-A-3 Crib were predicted for two
cases: (1) predicted normal operations at PUREX (122 decladding
operations/yr) and (2) past operations (87 decladding operations/yr).

During both the normal &
ammonium hydroxide is dischar
operation. Theoretically, a
3,800 1b of ammonium hydroxic
from the crib. Discharged an

ist operations scenarios, about 3,800 1b of
:0 the crib during the 29 h decladding

nm of 25 1b of ammonia gas from this
orizes and is released to the atmosphere
m hydroxide substantially exceeds the

CERCLA reportable quantity of 1,000 1b/d, but the re :ase of ammonia from
the crib to the air is under the 1limit of 100 1b/d. Tfhe peak co entrations

of ammonium hydroxide dischar
class C toxins by the State o
the waste stream as a dangero
aquifer predicted for the cas
drinking water 1imit by about
the predicted concentration ¢
higher (320 ppm) than the dri
nitrate standard is based on
oxidized to nitrate or only p
a reqgu 1itory viewpoint (i.e.,

for either nitrate or nitrite).

On’ he concentration of
aquifer was determined because

t0 the crib exceed the 1-wt¥ 1imit set for
shington (WAC 173-303), w ch classifies
iste. The 430 ppm of nitrate in the

normal operations at PUREX exceeds the
order of magnitude. For past operations,
trate in the aquifer is about seven times

j water standard. Because the existing
)gen content, whe: er the ammonia is fully
111y oxidized to nitrite is irrelevant from
standard is exceeded by the same factor

trate (from ammonium convers >n) in the
e previously described analysis indicates
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Chromium alone has a reportable quantity limit identified according to
the CERCLA, which is 1 1b/d. At the listed concentration about 4 x 10-* 1b
would be released in a 24 h per ), well below the limit.

Therefore, base on thi: \lysis, the only constituents of concern in
the waste stream are the amm | hydroxide and its subsequent conversion
product, nitrate.

As seen in table 8, the hi 1 dilution factor from the river results in

predicted maximum river concentrdations that are far below any regulatory
concern.

LEACHING OF SORBED SPECIES FI M SOIL COLUMN

The effect of a clean wi leach of the same discharge rate
(13,100 L/h) to the A-36B Cr ‘ter equilibrium concentrations in the soil
column are reached was also | ed. This scenario was evaluated for the
past operations case. Nitrate concentrations in the aquifer at the crib
boundary begin to drop with ut 75 d. Concentrations at the future

control zone boundary start tec op within about 650 d. Within 730 d, the
nitrate concentration falls be the drinking water 1imit at the future
control zone (DOE 1986). The concentrations do not decrease sooner because
of an estimated 31,000 kg of cc 2rte nitrates in the soil column when the
discharge was discontinued.
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