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Airborne solid concentrations were measured si~Jltaneously at sampling towers upwind and 

305-m downwind of a site. When the wind speed and wind direction were identical at each site, 

isokinetic air samplers on the sampling towers were automatically activated. The fraction of 

the airborne solid plume remaining after the 305-m fetch ranged from 0.53 to 1.07. 

An airborne concentration profile is the 
variation of the concentration of airborne 
solids, Wg/m3, as a function of height. 
Concentration profiles depend upon many 
parameters, including deposition and resus
pension; however, if all other parameters 
are constant, deposition will deplete the 
airborne concentration near the air-surface 
interface. When resuspension occurs, air
borne concentrations will increase near the 
air-surface interface. For the total wind 
speed range (3 to 17 m/sec) investigated, 
particle dry deposition was expected to 
increase with increasing wind speed. How
ever, if resuspension occurred, concentra
tion profiles were confounded because of 
simultaneous deposition and resuspension. 
Resuspension was expected to increase more 
rapidly above wind speeds of 5 to 7 m/sec. 

A field experiment (Sehmel 1978a) was 
completed to directly measure airborne con
centration profiles along a 305-m fetch. 
The experimental design anticipated a uni
form airborne plume that would decrease 
along the 305-m fetch. If mainly fallout 
radionuc1ides were measured, the airborne 
radionuclides plume would be uniform in the 
crosswind direction. 

The experiment was conducted just within 
the southwest perimeter of the Hanford area 
near Horn Rapids dam. The vegetation cover 
mainly consisted of cheatgrass and sparse 
sagebrush. Between sampling towers, eleva
tion changes were within ± 1.6 m. In the 
233 0 direction, the surface elevation was 
nearly constant for 80 m, while the Yakima 
River was approximately 2.4 km upwind and 
34 m below the upwind sampling tower. 

Reasons for selecting this site were: 

• Equipment security, 

• A reasonably uniform fetch near an exist
ing electrical power line and along the 
prevailing direction for maximum wind 
speeds, 

• A minimal influence on analyzed samples 
from nuclide releases from the Hanford 
area. 
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Air sampling was conducted with both iso
kinetic air samplers (Sehme1 1978b) and par
ticle cascade impactor-cowl systems 
(Sehmel 1978a). To date, only the isokinetic 
samples have been analyzed. For these iso
kinetic samplers, there is a rough separation 
between nonrespirable and respirable parti
cles. Nonrespirable particles settled by 
gravity within the isokinetic sampler inlet. 
All particles not settling out were collected 
on a 20 x 25-cm glass fiber filter. 

Isokinetic air samplers on upwind and 
downwind air-sampling towers were automat
ically turned on only if wind speed and dir
ection were within a pre-selected range at 
both sampling towers. The meteorological 
sensing instrumentation was located at a 
30-m elevation. A wind direction increment 
of 233 ± 45 0 at each tower was selected for 
automatically controlling the air samplers. 

Concentrations profiles were determined 
by isokinetic sampling (1.1 m3/sec) at seven 
heights (0.3, 1, 2, 3, 5, 9 and 20 m) and at 
three wind speed increments (3 to 5, 5 to 7 
and 7 to 11 m/sec). 

Samples were analyzed only for solids 
content. Nonrespirab1e particles were col
lected by brushing particles from each iso
kinetic inlet to determine the total inlet 
sample weight. For each 5- to 7-m/sec sam
ple, brushed samples were subsequently 
sieved into size increments. Before weigh
ing, filter-collected samples were equili
brated with laboratory air with relative 
humidity of less that 50%. 

Airborne concentrations (wg/m 3) were cal
culated for solids collected on the filter 
as well as total solids collected on the 
isokinetic inlet plus filter. In addition, 
for the 3- to 5-m/sec wind speed increment 
isokinetic-in1et samples, airborne solids 
concentrations were calculated for three 
nonrespirable size ranges, i.e., 20 to 37, 
37 to 63 and 63- to 105-wm dia. Only in 
these diameter ranges were there sufficient 
solids collected for calculating the concen
tration profile for the entire 0.3- to 20-m 
samp 1 i ng hei ght range. The acc uracy for the 
concentrations is estimated to be within 
± 20 lJg/m3. 



Airborne solids concentrations for upwind 
and downwind towers are shown as a function 
of sampling height in Figure 3.8. Upwind 
and downwind concentration profiles are 
shown by solid lines and dashed lines, 
respectively. Airborne solids concentra
tions determined from only filter collection 
are shown in three sections on the left side 
of the figure. The upper section is for the 
3- to 5-m/sec wind-speed increment, whereas 
the lower section is for the 7- to ll-m/sec 
wind-speed increment. 

For the 3- to 5-m/sec wind-speed increment, 
airborne concentrations are nearly indepen
dent of either sampling height or upwind and 
downwind locations. These concentrations 
are approximately 100 Wg/m3. Airborne con
centrations for the 5- to 7-m/sec wind-speed 
increment increased and were between 250 and 
500 wg/m3 • However, at this intermediate 
wind speed, concentration profiles were non
uniform in relation to both sampling weight 
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and sampling tower. For the highest wind
speed increment, 7 to 11 m/sec, significant 
differences occurred between upwind and 
downwind vertical concentration profiles. 
With only one exception, airborne concentra
tions decreased 70 to 120 wg/m3 between sam
pling towers. This decrease suggests that 
deposition occurred between upwind and down
wind sampling towers. 

Airborne concentration profiles for total 
collection on both the isokinetic sampler 
inlet plus filter are shown on the right 
side of Figure 3.8. For the 3- to 5-m/sec 
wind-speed increment, total airborne solids 
concentrations ranged (except at the 20-m 
sampling height) from 110 to 230 Wg/m3. For 
the 5- to 7-m/sec wind-speed increment, 
total airborne concentrations ranged from 
420 wg/m 3 to 1.2 Wg/m3. With only one 
exception at the 5-m sampling height, the 
total airborne concentration was greater 
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FIGURE 3.S. Airborne Solids Concentration During Identical Wind Speed Increments and Direction 233 + 45° 
at an Upwind Site and a Sampling Site 305 m Downwind Along 233° 
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downwind than upwind. This increased con
centration suggests that either resuspension 
occurred along the 305-m fetch or the air
borne plume was nonuniform in the crosswind 
direction. For the highest wind-speed 
increment, of 7 to 11 m/sec, the total air
borne solids concentration (except at 3 m) 
ranged from 40 to 190 ~g/m3 less at the 
downwind sampling site. This decrease sug
gests that deposition occurred along the 
fetch. 

As can be seen, the largest airborne con
centrations were measured during the 5- to 
7-m/sec wind-speed increment. Although 
prior results have nearly always indicated 
an increased airborne concentration with 
increasing wind speed, the maximum concen
tration at the intermediate wind speed might 
be attributed to an upwind source occurring 
during different meteorological conditions 
elsewhere than at the sampling towers. 
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For the 3- to 5-m/sec wind-speed incre
ment, airborne solids concentrations are 
shown in Figure 3.9 for three nonrespirable 
particle diameter sizes. For all three wind
speed increments, concentration profiles 
were nearly identical, with some deviation, 
at both upwind and downwind sampling heights. 
Airborne solids concentrations are greatest 
for the 20- to 37-m size increment. 

Nonuniform concentrations as a function 
of height are indicated by all of the verti
cal concentration profiles in Figure 3.9. 
Most profiles show an inconsistent trend 
between upwind and downwind sampling towers. 
In order to quantitate these trends for total 
airborne solids, the vertical concentration 
profiles were integrated; i.e., JXdz up to 
20-m sampling height. To make the integra
tion, an average wind-speed increment (5- to 
7-m/sec) was assumed constant with height. 
In addition, airborne concentrations were 
assumed to be constant below 0.3 m. 
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FIGURE 3.9. Airborne Solids Concentration for Nonrespirable Particle Diameter During Identical Wind Speed 
Increments and Direction 233 + 45 0 at an Upwind Site and a Sampling Site 305 m Downwind Along 233 0 

2.14 



Chan~es in the total airborne solids 
x' ~g/m , within the lower 20 m are shown 
in Table 3.2. The ratio of the downwind 
integral to the upwind integral, 

20 m 
Ratio = f (Xdownwind/Xupwind) dz, 

o 

ranged from 0.53 to 1.07. 

This experiment is continuing with the 
isokinetic air samplers. In addition, par
ticle cascade impactor-cowl systems, still 
in operation from the first experiment, will 
be used to determine changes in airborne 
respirable concentrations below 1 m. 

TABLE 3.2. Ratio of Airborne Solids Concentration Profiles 
Integrated to 20-m Height 

Ratio: Downwind/Upwind 

Wind Speed Particle Diameter Range, Jjm 
m/sec Filter Filter + Inlet 20 to 37 37 to 63 63 to 105 

3 to 5 0.60 0.53 

5 to 7 0.96 1.00 1.07 0.87 0.91 

7 to 11 0.63 0.75 
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