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ological Support Team for maintaining climatic surveillance; Dr, 1.K.
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Dennis Albaugh, Steve Brady, Lee Henrikson, Lee Jones, Janice Lee, Steve
Zebrowski, Katy Weeks, Karen Roy, and Martin Leamon, who performed in an
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SEVEN-YEAR PERFORMANCE OF CRREL
SLOW-RATE LAND TREATMENT PROTOTYPES

T.F. Jenkins, A.J. Palazzo, P.W. Schumacher,
H.E, Hare, P,L, Butler, C.J, Diener and J.M. Graham

INTRODUCTION

Construction of the CRREL slow-rate land treatment facility was com—
pleted in the spring of 1973. This facility included a set of six proto-
types (referred to as test cells), a large greenhouse, and primary and
secondary wastewater treatment plants. The test cells were packed with 5
feet of either Windsor sandy loam or Charlton silt loam soil. They were
enclosed with reinforced concrete on the sides and bottom and sloped to a
drain so that all the water passing through the soil profile could be
measured and representative samples collected. The surface of the cells
was seeded with a forage grass mixture (Palazzo 1976). A detailed descrip-
tion of the design and construction of the test cells is available in
reports by Iskandar et al, (1976) and Jenkins and Palazzo (in press).

Primary or secondary wastewater was applied to all six prototypes from
June 1973 to May 1978, From June 1978 to May 1980, wastewater applications
continued on the test cells, but only for Test Cells 1 and 6 were careful
monitoring activities continued. Test Cells 2-3 were used for short-term
destructive tests over this period, and hence their behavior, with the

exception of water balance measurements, is not useful for assessing long-

term performance,

The first year of wastewater application (June 1973-May 1974) was
considered a preliminary experiment and was used to test procedures and
analytical methods. The water volumes for the test cell percolates were
not measured in this initfal year, and hence mass balancing of wastewater
nutrients was not possible.

Several reports on this project have been published. An interpretive

report by Iskandar et al. (1976) examined the behavior of the test cells
during the period June 1974-May 1975. Jenkins et al. (1978)! presented

1 Several errors in water volumes were discovered in that publication and
have been corrected in this report.
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the annually averaged water quality, water balance and plant data for June
1973-May 1978. Soil information and climatic measurements for 1973-1978
were presented by Iskandar et al. (1979), A report analyzing the complete
results over the period June 1973-May 1980 is currently in press (Jenkins
and Palazzo 1981). All the individual measurements for water quality,
soils, plants and climate are maintained on magnetic tape at the CRREL
computer center,

The purpose of this report is to correct and update the previous
reports by presenting in a concise, usable fashion the annual water

quality, water balance and plant data for the seven-year study.

RESULTS

The types of wastewater and the weekly loading rates for each test
cell for 1973-1980 are presented in Table l. Application rates varied from
a high of 15 cm per week for Cell 2 in 1974~76 to the constant 5 cm per
week used for Cells 1 and 6 throughout the experiment. From June 1976 to
May 1977 the weekly application rate on Cells 2-5 was varied over the
growing season in an attempt to match the plant uptake cycle. Applications
were generally made over 8-hour periods except for Cell 5 in 1974-76, where
a 24-hour application period was used.

Due to variability in the weather and specific study requirements, the
time of year during which wastewater was applied to the test cells varied
considerably (Table 2). For example, Cell 1 received wastewater throughout
the winter of 1974-75, as did Cell & in 1974-75 and 1975-76, while
applications to all cells ceased in September for the winter of 1977-78
(Table 2).

A unique feature of the CRREL test cells is that the volume of water
applied to and percolating through the cells can be monitored. In
addition, rainfall and evaporation were measuted from June 1974 to May
1980, enabling an accurate water balance to be calculated for this period

(Table 3)., Rainfall measurements were converted from centimeters to liters

2

using a test cell surfuace area of 76.79 m*, whirh includes the contribution

from one half of the surface area of the concrete side walls. Conversion

of evaporation data to volume was done using a surface area of 72.836 mz,

the vegetated surface area of the test cells,




Representative samples of the wastewaters applied to the test cells
were analyzed each week for a number of parameters. Composite samples of
test cell percolates were also collected and analyzed at a frequency which
varied from about three times per week in 1974-75 to once per week in
1979-80. Annual (volume-weighted) averages for each type of analysis are
given for each test cell in Table 4., Results reported for pH are median
values due to the logarithmic nature of the pH measurement, The values
given for percolate pH, catt, Nat, K+, Mgtt and conductivity were
actually obtained on samples collected at 46 cm with suction lysimeters.

The forage grasses that were grown on the test cells were harvested
three times per year from 1973 through 1980, with several exceptions. Only
two harvests were taken on all cells in 1973 because of the time required
to establish a grass cover after initial seeding. 1In 1976 only one harvest
was obtained for Cells 2-5 because the surface of these cells was tilled
and reseeded. The harvest yields for each cell are given in Table 5. The
yield values are for dry-weight production in the 38.60 m? area (the area
of the 23-ft-diameter spray circles), The concentrations of nitrogen (N),
phosphorus (P) and potassium (K) were determined commercially for repre-

sentative samples of the dry matter produced by the plants (Table 5). The

"masses of N and P, reported in kg/cell, were calculated by multiplying the

amount of dry matter by the concentration, The uptake of N and P is con-
verted to kg/ha using a surface area of 38.60 m2. Plant concentrations of
K, protein and total digestible nutrients are shown in Tables 6 and 7.

Using the water volume data from Table 3 and the concentrations in
Table 4, we can calculate the masses of N and P applied to and percolating
from the test cells. These values for each year are given in Table 8 in
kg/cell. Also included in Table 8 are the masses of N and P removed by the
grass and the N and P not accounted for in either percolate or plant
uptake, which should be the N and P removed by other mechanisms.

The quantities of soil amendments (lime, P and K) applied to the test
cells from 1973 to 1980 are shown in Table 9. The dolomitic limestone,

which was used to alleviate soil acidity problems, also contains Ca and Mg,
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which are required for plant growth, Potassium was applied as KCl
fertilizer. The following equation, which was developed at CRREL (Palazzo
and Jenkins 1979), was used to determine K needs after 1977:

Kf = 0.9 U - Kyy

where

Kf = annual amount of potassium fertilizer applied in the

spring (in kg/ha)
U = estimated annual crop uptake of nitrogen (in kg/ha)
Kyw = amount of potassium to be applied in the wastewater (in
kg/ha).
Phosphorus was applied as superphosphate fertilizer to promote grass estab-
lishment on the reconditioned test cells in 1976.
In the last year of the project it was decided to test the capability

of the test cells for removing volatile toxic organics, Since the waste

stream used to supply wastewater for this project was domestic in
character, it had very little of these substances present. We therefore
"gplked” the sewage with a number of these substances and studied their
removal by sampling the wastewater (before and after spraying) and the per-

colates. The results of these tests are given in Table 10.
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Table 1. Weekly wastewater loading
rate for CRREL test cells (cm/wk).

Test Cells
Application Period Windsor Soil Charlton Soil
1 2 3 4 5 6

June 1973~-May 1974 55% 108 5p 5P 108 5§

(nt (2) 2) (2) (2) (1) i
June 1974-~May 1975 58 158 7.5P 7.5p 7.5P b1

(1 (&2} (3) (3) *k (¢9)
June 1975~May 1976 58 158 7.5P 7.5p 7.5P 58

(1) (&)] 3 (3) fold (1)
June 1976~May 1977 5S 2,5~12Ptt 2,5-10P 2.5-11P 2.5-11p 5§

149 (1-4) (1-4) (i-4) (1-4) (€Y
June 1977~May 1978 58 7.5¢p 7.5p 7.5p 7.5p 5§

(1) (1.5) (1.5) (1.5) (1.5) (1)
June 1978~May 1979 55 ,PrAN - - - - 55 ,PA%n

(49 (1)
June 1979~ May 1980 SP - - - - 5P

n 1)

* S = secondary wastewater; P = primary wastewater.

t Number of daily (8-hour) applications per week.

** Jastewater applied for one 24~hour period per week.

1t deekly application varied between 2.5 and 12 cm per week.

*** Change from secondary to primary occurred in August 1978,




Table 2.
Year Test cell
1973-1974 1
2
3
4
S
6
1974-1975 1
2
3
4
)
6
1975-1976 1
2
3
4
5
6
1976-1977 1
2
3
4
5
6
1977-1978 1
2
3
4
5
6
1978-1979 1
6
1979-1980 1
6

Periods of test cell wastewater application.

13

13
11
13

NN

16
16
16
16
16
16

00 OO QO OO

14
14
14
15
15
14

15
15

——

June
June
June
June
June
June

June
June
June
June
June
June

June
June
June
June
June
June

June
July
July
July
July
June

June
June
June
June
June
June

June
June

June
June

l73
'73
l73
'73
73
73

'74
‘74
'74
‘74
'74
'74

75

'7s -

l75
'75
'75
'75

'76
176
'76
'76
'76
'76

n
'77
'77
'77
'77
'77

'78
'78

'79
'79

26
26

12
26
26

31

31
31
31
31

NN O

16
16

29
29

Nov

Jan
Jan
Nov
Nov
Nov
May

Dec
Dec
Dec
Dec
Dec
Dec

Sep
Sep
Sep
Sep
Sep
Sep

Nov
Nov

Jan
Jan

Application season

'73, 22
73, 17
'73, 22
'73, 22
'73, 17
'73, 22

'75
'75
'75
'75
'75
'75

'76, 26
‘76, 17
'75
'75
'75
'76

76, 21
76, 21
76, 21
76, 21
76, 7
76, 21

77, 10
77, 16
77, 16
177, 16
77, 16
77, 10

Apr
Apr
Apr
Apr
Apr
Apr

Apr

Apt
Apr
Apr
Apr
Mar
Apr

Apr
May
May
May
May
Apr

'74
'74
'74
'74
'74
'74

'76
'76

*77 -
'77 -

‘77
'77
'77
'77

B

l78
'78
'78
'78

78, 30 apr '79
'78, 30 Apr '79

'80, 18 Apr '80
'80, 18 Apr '80

i1
31
k)3
3l
3l
31

i1
31

31
31
31
31
i1
31

78 - 24
'78 -

23
22
22
23
24

3
31

30
30

May '74
May '74
May '74
May '74
May '74
May '74

May '76
May '76

vay '77
May '77
May '77
May '77
May '77
May '77

May '78
May '78
Mav '78
May '78
May '78
May '78

May '79
May '79

May '80
May '80
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Table 5a. Test Cell ! plant harvest data.

Date Yield (dry we.) N N uptake N uptake 4 P uptake P uptake
ce [¢9) zki’ceIL) kg/ha ) zEg’cell) (kEZh.z

1973-74 July 7.39 2.74 0.202 52.3 0.29 0.0214 5.54
Sept 6.99 3.78 0.214 68.4 0.29 0.0203 5.26
June 17.98 3.75 0.674 174.6 0.39 0.0701 18.17
Total* 32.36 - 1.090 295.3 - 0.1118 28.97
1974-75 July 16.50 2.96 0.488 126.4 0.31 0.0512 13.26
Sept 17.93 2.90 0.520 134,7 0.35 0.0628 16.26

June 27.58 2.72 0.750 194.3 0.15 0.0414 10.73 ‘
i Total 62.01 - 1.758 455.4 - 0.1554 40.25
1975-76 July 17.60 2.30 0.405 104.9 0.29 0.0510 13.21
Sept 7.26 3.70 0.269 69.7 0.38 0.0276 7.15
June 19.26 2.30 0.443 114.8 0.21 0.0501 12.98
Total 44.12 - 1.120 290.4 - 0.1287 33.34
1976-77 Aug 14.15 2.80 0.396 102.6 0.28 0.0396 10.26
Sept 4,00 3.40 0.136 35.2 0.43 0.0172 4,46
June 16.85 2.43 0.409 106.0 0.41 0.0691 17.90
Total 35.00 - 0.941 243.8 - 0.1259 32,62
1977-78 July 19.94 3.66 0.730 189.1 0.43 0.0857 22,20
Oct 9.80 2.87 0.281 72.8 0.39 0.0382 9.90
June 18.00 2.60 0.468 121.2 9.39 0.0702 18.19
Total 47.74 - 1.479 383.1 - 0.1941 50.29
1978-79 July 11.98 2.80 0.335 86.8 0.40 0.0479 12,41
Sept 22.68 2.58 0.585 15t.6 0.36 0.0816 21.14
June 15.70 3.66 0.575 149.0 0.45 0.0707 18.32
Total 50.36 - 1.495 387.4 - 0.2002 51.87
1979-80 July 8.82 2.94 0.259 67.1 0.33 0.0291 7.54
Sept 8.44 2.58 0.218 56.5 0.44 0.0371 9.61
June 17.10 3.78 0.646 167.4 0.38 0.0650 16.84
Total 34.36 - 1.123 291.0 - 0.1312 33,99

*The yearly totals are calculated to correspond to the way in
which the water quality results were obtained.
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Table 5b, Test Cell 2 plant harvest data.

Date Yield (dry wt. N N uptake N uptake P P uptaks P uptake
— MelUar dy Goelh YRS &y WaRh Sadms

1973-74 July 8.03 2.84 0.228 59.1 0.27 0.0217 5.62
Sept 10.34 4.82 0.498 129.0 0.27 0.0279 7.23

June 20.40 3.82 0.779 201.9 0.40 0.0816 21.14

Total* 38.77 - 1.505 390.0 - 0.1312 33.99
1974-75 July 20,89 3.7 0.662 171.6 0.27 0.0564 14.61
Sept 26.50 3.42 0.906 234.8 0.35 0.0928 24,03

June 31.38 3.58 1.123 290.9 0.18 0.0565 14.64

Total 78,77 - 2.691 697.3 - 0.2057 53.28
1975-76 July 21.81 3.40 0.742 192.2 0.37 0.0807 20.91
Sept 10.29 3.20 0.329 85.2 0.40 0.0412 10.67

Total 32.10 - 1.071 277.5 - 0.1239 31.58
1976-77 Sept 11.43 3.50 0.400 103.6 0.47 0.0537 13.91
June 11.06 2.28 0.252 65.3 0.43 0.0476 12.33

Total 22.49 - 0.652 168.9 - 0.1013 26.24
1977-78 July 18.74 2.48 0.465 120.5 0.41 0.0768 19.90
Oct 14.27 2.56 0.365 94.6 0.42 0.0599 15.52

Total 33.01 - 0.830 215.0 - 0.1367 35,42

Table 5c. Test Cell 3 plant harvest data.

Date Yield (dry wt.,) N N uptake N uptake P P uptake P uptake
KEZcelii [¢4) (E’cenf (kg/ha) (%) (kg/cell) (kg/ha)

1973-74 July 5.81 2.46 0.143 37.0 0.8 0,163 4.22
Sept 8.21 1.78 0.310 80.3  0.28  0,0230 5.96
June 15.98 3.69 0.590 152.8 0.3  0.0575 14.90
Total 28.33 - 1.063 270.1 - 0.0968 25.08 t
19764-75 July 17.85 3.82 0.682 176.7 0.31 0.0553 14.33 .
Sept 22.73 2.98 0.677 175.6  0.28  0.0636 16.49 !
June 23.10 3.31 0.765 198.2 0.8  0.0416 10.78 ‘
t
Total 63.68 - 2.124 $50.3 - 0.1605 41.60
1975-76 July 17.52 2.90 0.508 131.6 032 0.0561 16.53
Sept 9.33 2.60 0.243 63.0  0.37  0.035 8.94 !
Total 26.85 - 0.751 194.6 - 0.0906 23.47
1976-77 Sept 15.22 3.00 0.457 118.6  0.21  0.0320 8.29 !
June 12.11 2.56 0.310 80.3  0.37  0.0448 11.61 %
Total 27.33 - 0.767 198.7 -- 0.0768 19.90 r
1977-78 July 19.62 2.66 0.522 135.2 042 0.0824 21.35 i
Oct 16,03 1.92 0.269 69.7  0.39  0.0547 16.17
Total 33.65 -- 0.791 204.9 -- 0.1371 35,52

*The yearly totsls are calculated to correspond to the way in
which the water quality results were obtained.




Table 5d. Test Cell 4 plant harvest data.

Date Yield (dry wt. N N uptake N uptake P P uptake P uptake
e NS oy WRED O YERS & Gl s

1973-74 July 10.03 2,62 0.263 68.1 0.29 0.0291 7.54
Sept 10.48 3.90 0.409 106.0 0.29 0.0304 7.88
June 15.72 3.1 0,583 151,1 0.36 0,0566 14.66
Total®* 36.23 - 1.255 325,2 - 0.1161 30.08
197475 July 13.56 3.14 0.426 110.3 0.25 0.0339 8.78
Sept 26.23 2.79 0.732 189.6 0.30 0.0787 20.38

June 23.07 3.32 0.766 198.5 0.18 0.0415 10.75 1
Total 62.86 - 1.924 498.4% - 0.1541 39.92
1975-76 July 17.26 2.90 0.500 129.5 0.35 0.0604 15.65
Sept 9.49 3.30 0.313 8l.1 0.35 0.0332 8.60
Total 26.75 - 0.813 210.6 - 0.0936 24.25
1976-77 Sept 9.17 3.30 0.303 78.5 0.51 0.0468 12.12
June 12.88 2.34 0.301 78.0 V.38 0.0489 12.67
Total 22.05 - 0.604 156.5 - 0.0957 24.79
1977-78 July 18.74 1.85 0.347 89.9 0.5%4 0.0825 21.37
Oct 17.27 2.41 0.416 107.8 0.35 0.0604 15.65
. Total 36.01 - 0.763 197.7 - 0.1429 37.02

1
i

;’ Table 5e. Test Cell 5 plant harvest data.
i

Date Yield (dry wt.) N N uptake N uptake P P _uptake P uptake
zgggcelfj [¢3) zﬁiiceIIS (kg/ha) 1) z§§,ce11’ {kg/ha)

1973-74 July 13.70 2.74 0.375 97.2 0.28 0.0384 9.95
Sept 8.26 4.18 0.345 89.4 0.28 0.0231 5.98
June 16.65 3.88 0.646 167.4 0.39 0.0649 16.82
Total* 38.61 - 1.366 354.0. - 0.1264 32.75
E 1974=75 July 21.01 2.37 0.498 129.0 0.20 0.4200 10.88
| Sept 28.73 2.99 0.859 222.6 0.29 0.0833 21.59
June 24.65 2.38 0.587 152.1 0.16 0.0394 10.21
Total 74.39 - 1.944 503.7 - 0.1647 42.68
1975-76 July 19.89 3.40 0.676 175.1 0.33 0.0597 15.47
Sept 11.80 2.70 0.319 82.6 0.34 0.0401 10.39
Total 31.69 - 0.995 257.8 - 0.0998 25.86
1976-77 Sept 9.87 3.00 0.296 76.7 0,42 0.0415 10.75
June 22.24 2,03 0.451 116.8 0.33 0.0734 19.02
1
Total 32.11 - 0.747 193.5 - 0.1149 29.77
1977-78 July 20.47 3.20 0.655 169.7 0.36 0.0737 19.09
Oct 17.15 2,40 0.412 106.7 0.38 0.0652 16.89
Total 37.62 - 1.067 276.4 - 0.1389 35.99

*The yearly totals are calculated to correspond to the way in
which the water quality results were obtained.

18




Table 5f. Test Cell 6 plant harvest data,
Date Yield (dry wt.) N N uptake N uptake P P _uptake P uptake
e Ml oy whelh  hne @

1973-74 July 11,48 2,66 0.305 79.0 0.26 0.0298 7.72
Sept 6.99 3.46 0,242 62,7 0.26 0.0182 4,72
June 18,91 3.59 0.679 175.9 0.39 0,0737 19.09
Total®* 37.38 - 1.226 317.6 - 0.1217 31.53
1974=75 July 15.89 2.68 0.426 110.3 0.21 0.0334 8.65
Sept 18.41 3.10 0,571 147 .9 0.23 0.,0423 10.96
June 16.17 3.80 0.614 159.1 0.18 0.0291 7.54
Total 50,47 - 1.611 417.3 - 0.1048 27.15
1975-76 July 16.67 2.70 0,450 116.6 0.22 0.0367 9.51
Sept 9.71 3.20 0.311 80.6 0.29 0.,0282 7,31
June 21.86 2,30 0.503 130,3 0.29 0.0634 16.43
Total 48,24 - 1.264 327.5 - 0.1283 33.24%
1976-77 July 26.35 1.90 0.501 129.8 0,22 0.0580 15.03
Sept 3.45 3.30 0,114 29,5 0.36 0.0124 3.21
June 17.80 2,54 0,452 117.1 0.45 0.,0801 20.75
Total 47 .60 - 1.067 276.4 - 0.1505 38.99
1977-78 July 19.67 1.58 0,311 80.6 0.35 0.0688 17.82
Nct 16,04 2.46 0.395 102.3 0.33 0.0529 13.71
June 19.09 2.83 0,540 139.9 0.41 0.0783 20.29
Total 54.80 - 1,246 322.8 - 0.2000 51,31
1978-79 July 11.49 2.74 0.315 81.6 0.45 0,057 13.39
Sept 17.21 3.24 0.558 144 .6 0.32 J.,0551 14,27
June 13.92 2.64 0.367 95.1 0.36 0.0501 12.98
Toral 42.62 - 1.240 321.3 - 0.1569 40.65
1979-80 July 8,66 3.22 0.279 72.4 0.34 0.0295 7.64
Sept 5.98 3.62 0.216 56.0 0.45 0.0269 6.97
June 23.24 3.30 0.767 198.7 0.38 0.,0883 22.88
Total 37.88 - 1.262 327.1 - 0.1447 37,49

*The yearly totals are calculated to correspond to the way in

which the water quality results were obtained.
19
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Table 6. Plant concentrations of potassfum (%).

Test Cell
Date 1 2 3 ' 3 [
1973-74 July 2.30 2.30 2.30 2,40 2.50 2,20
Sept 2.30 2,30 2.30 2,40 2,50 2,20
June 3.00 3.10 2.85 2,84 3.08 3j.o8
1974-75 July 2.5% 2.60 2,55 2,38 1.89 1.98
Sept 2.46 2.46 2.04 2.39 2,41 1.87
June 2.18 2,52 2.51 2,84 1.74 2,86
1975-76 July 1.99 2,49 2,16 2.46 2.30 1.84 ]
Sept 2.13 2,40 1.99 1.77 2.16 1.96
June 1.77 -— ——— ~—— ——— 2.06
1976-77 Aug 1.86 _— ——— ——— —— 1.45
Sept 2449 3.42 1.90 2.99 3.41 1.98
June 3.76 4,77 4.77 4,78 4.01 4,44
1977-78 July 3.43 3.14 3.81 3.97 2.40 2.82
Oct 2,98 3.44 3.42 3.49 3.42 2.99
June 3.99 — ——— ———— — 3.93
1978-79 July 3.33 -—— ——— ~—— —— 3.29
Sept 2.46 ——— —-—— ~——— —— 2.91
June 3.76 ——— ——— ——— ——— 3,35
1979-80 July 2.86 —_— ——— ——— ———— 3.17
Sept 3.17 —— ~—— —— ——— 3.10
June 2.95 —— ———— ——— ——— 2,86

Table 7. Protein and Total Digtltable Nutrients (TDN)
in plant material (Z).

Date sampled Cell no, Protein D8
Sept 1975 1,6 15.1 63
Sept 1975 3,4,5 21.0 68
Sept 1975 2 20.8 67
Aug 1976 1 15.5 53
Aug 1976 6 15.4 59
Sept 1976 4 20.3 56
Sept 1976 5 18.7 51
Sept 1979 1 20.2 68
Sept 1979 2 18.7 65
Sept 1979 3 21.6 67
Sept 1979 4 19.0 64
Sept 1979 5 19.6 65
Sept 1979 6 29.2 70
20
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Table 9. Soll amendments applied (kg/ha) to test cells, 1973 - 1980.

Date of Test Cell

Ireatment 1 2 3 [) b] [
Lime*

October 1975 504 1497 1329 1497 1497 1665

28-29 May 1976 - 4492 3988 4492 4492 -

2 May 1977 2200 2200 2200 2200 2200 2200
1978 - - - - - -
Total 2704 8189 1517 8189 8189 3865
Potassiumt

28-29 May 1976 - 300 300 300 300 -

2 May 1977 300 300 300 300 300 300

4 May 1978 137 - - - - 137
Total 437 600 600 600 ° 600 437

Phosphorugt*

9 August 1976 - 41 41 81 81 -
4 May 1979 136 - - - - 136
30 April 1980 140 - - - - 140

Total 276 al 41 81 81 276

* Applied as dolomitic limestone (CaMgCO3).
t Applied as potassium chloride fertilizer (KCl).

** Applied as superphosphate fertilizer (0-20-0).

Table 10. Removal of “spiked” volatile toxic organics, 1979-80.*

Mean concentration (yg/L)

Wastewater before Wastewater after Test cell

Substance spraying spraying percolates
Cell 1 Cell 6

Chloroform 41.8 14.0 0.86 (9)' 0.73 (11)
Toluene 57.3 264 0 06 (10) 0.02 (12)
Methylene chloride 7.61 2.32 0.06 (5) 0.04 (6)
1,1 dichloroethane 30.2 9.88 b.d. (6) 0.06 (6)
Bromodichloromethane 11.1 3.98 b.d.**(2) 0.01 (3)
Tetrachloroethylene 61.9 22.7 0.08 (7) 0.35 (7)

* Taken from Jenkins and Palazzo (in press).
t Numbers in parentheses refer to total nuaber of analyses for that substance.

#* Below a detection limit of asbout 0,01 yg/L.
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