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processors volumes waste

water low concentrations of 

As amounts matter 

can to the fields. 

are to 1) summarize data for 
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soil filtration 

of 
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located at 

conducted Sugar Company 

Twin Falls, Rupert, and , Idaho 
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prevent runoff. fields seeded to an 

orchard (Dac 

mixture 

season. 

a freezer at 
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tewater 

intervals, where it 

container and stored until 
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at preset water volumes, 
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the wastewater 
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4 week intervals at the site. 

tions in because 

ceramic cups cemented one 

tubes 

of 15, 

each ite. When 

0.7 bar suction was applied the 

tubes for about 48 hours. extracted water was 

into a suction flask, to a bottle, 

and until 

every tube a 

The were COD 

determined with a nitrate- elec

trode. nitrogen was a Kjeldahl 

modified substitution of copper for the 

mercury Total was determined 

oxidation and flame 

metry. to 

the field 

waste 

tubes, and saturated soil extracts were for 

sodium ~~n~~"; calcium and 

atomic spectrometry; chloride, by silver 

sulfate, as barium sulfate 

total 

were 

Ie size distribution The 

soil classification at the Twin Falls sites was silt 

from the surface to 150 cm At Rupert the soils 

were to loams, and soils 

in the 

at For 

Smith and 
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and 

and 

Plant taken in the 

RESULTS AND DISCUSSION 

Wastewater 

rates of 

the fields were at 

at 

1 (A), , or 4 week intervals. as 

field operators 

the wastewater were After the first 

the 

tion schedule was excessive, and therefore this treatment 

was terminated these plots were then 

to schedule (D). Some wastewater 

various schedules shown in Table had 

at 

from 28 to 169 

The wastewater 

per 

all 

season. 

see 

, and 

treatments 

shown in 1. 

excessive 

140 metric 

Twin Falls 

vegetation 

because of anaerobic conditions associated with the 

amounts of , nitrogen, and potassium. 

tons COD the year the 

and the 61 tons at Rupert both the 

additions amounts of 

water. Most an 

ts 

range and could be 

the added nutrients 

for utilization 

most treatments except the 

than 

need 

annual 

be run to monitor 

to utilize much 

crops 

in 

lower 

crops. Soil 

in the 

soil. Occasional fertilization may be neces 

sary to wastewater to 

maintain for crops. 
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(COD) nitrogen,Table 

phosphorus, and potassium applied to fields irrigated with 

Phosphorus PotassiumLocation 	 COD 

Rupert 
(A) 
(B) 
(C) 	 4 weeks 
(D) 	 76-77 

(D) 	 76- 77 
77-78 

a 

87 
48 
42 

109 
48 
28 

139. 
46.6 
22. 
17.1 
46.9 

60. 
28.0 
15.1 
10.0 

4200 
1582 

860 
555 

335 
335 
370 

2820 

14 1095 
13 

5 130 

13 

3080 

1975-1976 

season. 

Potassium 

fields were 

deficiencies 

grown on the treated fields. 

because potas 

reached in few seasons and 

crop 

should 

would be 

concentrations should remain constant. 

concentrations in the wastewater varied 

time and At Twin Falls 

the wastewater stored for a short time in 

before fields. 

concentration 

volume of effluents. Concentrated Steffen 

waste in the 

season. raised the COD concentration to 8,000 
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mg CODI liter. Before the COD concentration 

diluted the lower concentration wastewater, 

amounts of other 

land. COD from 2,000 to 8,200 

in the Twin Falls wastewater 

third proces seasons 

At the Rupert field, COD 

,300 liter 

COD concentrations 

2,000 and ,100 

seasons. 

liter for two 

to the 

the 

for wastewater and for water ex-

the 150 cm in the fields are summari

zed in Table At the Twin wastewater 

fields, an average of 48% reduction was found for the 

three process seasons for 4-week 

schedule. the Rupert COD 

3,450 and the soil water COD 550 li

ter for an average reduction for three years. At the 

Nampa fields the wastewater 1,050 the 

water 268 liter for a 75% average COD reduction. 

soil water COD concentrations were observed 

the proces seasons and the lowest in the 

summer. fields were in the summer with 

canal water almost COD. 

the summers taken from the 150 cm 

98 98 88/0 COD reduction from 

Soil water 

the average was 

COD concentrations the 

Twin Falls, Rupert and Nampa 

the 

The 

resulted from 

the process 

sit ion of the added 

as of the added 

season and 

materials in the soil as well 

some of 

the wastewater 

150 and the 

materials. 

the soil is than 

and 

will continue as the water infiltrates 

into the soil 

clean effluent. 

. This should 
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waste

water, and in water extracted from 150 em deep in the waste-
irrigation fields. 

Location 	 Soil milligrams per liter 
Depth 1975 1976 
em Nov Jan Mar May 

Twin Falls 0 20 5795 5200 5970 3275 20 20 
55 4030 1380 1375 

150 
(C) 	 150 75 1945 1695 

Dec 
0 2915 

(A) 	 150 l30 605 
(B) 	 150 
(C) 	 150 

1975 
Oct Nov 

0 20 2595 1995 1530 
150 50 255 300 1010 1410 

(B) 	 150 270 345 55 215 840 
(C) 35 	 50 850 1085 

1977 1978 
Apr July Oct May 

30 20 540 
(A) 	 150 75 45 20 125 105 
(B) 	 245 85 40 240 95 
(C) 	 150 160 40 125 

1976 
Mar Nov May 
625 1215 1110 636 
405 70 195 90 

150 	 300 120 90 75 190 

a See for irrigation schedules. 

610 
400 

Nitrogen concentrations in wastewater and in ex

tracted the cm in the wastewater 

tion fields are in Table 3. 
was found in the 

plant concentrations 

in the The average total for the first season 

210 liter. The 

average total N water extracted from 

150 cm was a 97% 

decrease with passage 150 cm of soil. 
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Table 3. Total Nitrogen in sugarbeet processing wastewater and in 

water extracted from 150 cm deep in wastewater irrigation 
fields 

Location Soil milligrams per liter 
(Irrigati~n Depth 1975 1976 
schedule) cm Oct Nov Dec Jan Mar Apr May June July Nov 
Twin Falls o 682 202 134 72 44 1 1 1 93 
(A) 150 1.6 48 172 146 64 97 89 2 42 
(B) 150 1.4 2 90 72 57 32 8 3 7 
(C) 150 1.6 76 131 64 82 52 6 4 4 

1977 
Dec Jan Feb Mar June July Sep Nov Dec 

o 148 120 90 53 1 2 o 83 99 
(A) 150 69 475 5 12 
(B) 150 6 
(C) 150 22 15 15 30 50 

1975 1976 
Oct Nov Dec Jan Feb Apr June Aug Oct Nov 

Rupert o 1 136 84 84 55 2 1 1 79 60 
(A) 150 222 2 2 5 342 2 
(B) 150 323 3 4 2 3 2 2 
(C) 150 123 1 3 2 1 2 4 

1977 1978 
Dec Jan Apr June July Sep Oct Dec July Aug 

o 76 61 1 1 1 7 78 59 1 1 
(A) 150 2 2 2 2 2 22 2 
(B) 150 3 3 2 2 2 12 13 
(C) 150 2 3 2 2 2 2 7 4 5 4 

1976 1977 1978 
Oct Nov Dec Jan Mar July Nov Dec Mar May 

Nampa o 47 54 54 54 15 56 78 16 16 
(B) 150 2 1 1 1 III III 
(C) 150 2 1 2 1 III 1 

aSee text for irrigation schedules. 

total N for three seasons at Rupert was 75 mg/liter and 

average soil water N was 2.4 mg/liter at the 150 c~ 

depth, which represented a 98% decrease. The average 

total N in the wastewater at Nampa was 36 mg/liter, and 

average soil water N at the 150 em depth was 4 mg N/liter. 

This represents an 88% decrease from the wastewater total 

N concentration. 

Nitrate-N in the wastewater at the three wastewater 

irrigation fields was low with < 1 mg/liter at the three 

locations. Organic N is converted to N03 when the 
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matter in UC~L'lll'JV'~CU. The 

nitrate concentration 

vJ"ater in the from 0 to 167 

and 17 mg 

nitrate the con

centrations, values was 8.7 mg 

/liter. had 

trations below The nitrate concentrations at 

Rupert were at Twin Falls 

range of 0 to average concentration of 

liter. at 

intermediate o to 30 and an average 

7.8 

which resulted in 

. The 

would not 

levels. 

water at 

4.1 mg/liter. the P concentration .8 
and 4.3 liter. At Nampa 

concentration 1.7 and ranged from .3 to 2.9 
concentration at the 150 soil 

liter for the Twin 

Falls, 

These 

the 

two 

and is not related to 

in 

Potassium on the wastewater 

fields were The lowest 

concentrations and were found at the Rupert 

fields with intermediate values at Twin Falls and the 
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4. Ninate-Nitrogen in sugarbeet processing wastewater 
deep wastewater 

Location Soil milligrams liter 

1975 


l. 
(A) 1.4 0.4 
(B) 4 

0.3 

1977 1978 
Nov 

0 0.4 0 0 0 0 
(A) 2 2. 
(B) 150 140. 0 
(C) 8. 0 0 . 8 34 • 

O. O. 0.2 
(C) 1.0 

Jan Oct Dec 
O. 4 0 

(A) 0.4 
(B) 150 0.1 O. 0 
(C) 0 .6 0 0 

76 
Nov 

0 0 2. 
12. 8 5.1 

(C) 150 0 

1976 

150 
0.6 0.8 O. 

1.4 O. 

concentration in was Twin 1s 

Rupert 

K/ 

average was 

soil water extracted from 

.21 meq K/ 

respect (Table 6) . 

150 

7. meq 

from 

the 

fields and 

these wastewater 
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A K 

of wastewater 

the fields will 

Table 5. 

I'-J,}ru'I.n. ..... OF THE A.S.S.B.T. 

cm 
0 

1975 1976 
Oct Nov Dec Jan Feb Mar May June July 

1. 23 1. 08 2.00 1.10 .05 .18 
(A) 150 .09 	 .10 .07 .16 .55 .43 .26 
(B) .05 	 .10 .15 .07 .15 .25 
(C) 150 .06 .07 	 .04 .05 .08 .09 

1978 
Jan Feb July Dec July 

0 2. 1. 02 	 .16 2.31 3.10 .79 .26 
(A) .22 	 .56 .16 .22 
(B) 150 .08 .16 	 .13 
(C) 150 .06 .12 .08 .11 .12 .14 .06 

1975 
Oct Jan Feb Aug Oct Nov 

0 	 1. 2. 1. 90 .68 .47 . 10 1.71 1.67 2 • 
.16 .08 .38 

(B) .08 	 .06 .19 .07 .14 .11 
(C) 150 .04 .03 	 .02 .12 .10 .05 .48 

1977 1978 
July Oct 

0 4. .02 .12 2.59 28 
(A) 	 .06 .06 .06 


.04 

(C) .04 .04 	 .09 11 

1977 1978 
Oct Dec Nov May 

Nampa 0 1. 52 1. 38 10 1. 22 1. 70 1. 1. 
(B) 150 .24 .44 .17 .15 .13 
(C) 150 1.29 1.16 1. 24 .37 1. 03 1.04 

text irrigation schedule. 

soil 

be reached after a few years 

which the leached from 

that the 

crops. 

Electrical and the associated salt in 

the wastewater is one the concerns 

process wastewater. Table 7 

and soil water ex

.26 

the EC values for wastewater 
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Table 6. 	 Potassium in sugarbeet processing wastewater and in water 


extracted from 150 cm deep in the wastewater irrigation 

fields. 


-----------------------------._.--- ------------------.-~ 

Location Soil milliequivalents per liter 

(Irrigati~n Depth 1975 1976 

schedule) cm Nov Dec Jan Feb Mar Apr May June July Nov 

Twin Falls 0 13.2 7.5 5.9 6.4 4.9 3.3 .02 .1 .1 5.4 

(A) 150 2.1 6.8 4.2 4.6 6.0 3.3 .2 .4 .3 1.6 
(B) 150 .1 4.8 2.9 4.8 3.9 .1 .2 2.6 
(C) 150 1.4 4. 7 3.0 4.2 3.4 .1 .1 .9 

1977 1978 
Dec Jan Feb Mar May July Nov Dec Apr July 

0 7.2 	 6.1 5.5 2.9 .1 . 7 5.4 5.7 3.0 .1 
(A) 150 3.8 1.7 3.5 .1 .4 4.0 2.8 
(B) 150 2. 7 3.5 2.1 3.2 2. 7 2.1 3.8 
(C) 150 2.2 1.7 1.6 1.5 1.2 1.2 3.3 2.9 2.7 

1975 1976 
Oct Nov Dec Jan Feb Apr Aug Oct Nov Dec 

Rupert 0 5.25 2.3 7.3 1.61 2.9 .18 .18 1. 61 1. 75 3.23 
(A) 150 .13 .13 .11 .06 .09 .10 .17 .14 .14 .07 
(B) 150 .16 .15 .28 .11 .08 .18 .16 .18 .09 
(C) 150 .06 .10 .10 .11 .06 .17 .13 .11 .02 

1977 1978 
Jan Apr July Sep Oct Dec May July Aug 

0 3.83 .15 .13 3. 78 2.39 1. 84 .89 .16 .14 
(A) 150 .10 .14 .17 .51 .62 .94 
(B) 150 .16 .24 .18 .32 .62 .74 .57 .56 
(C) ISO .10 .08 .07 .11 .16 .24 .30 .23 .24 

1976 1977 1978 
Oct Nov Dec Jan Mar July Nov Dec Mar May 

Nampa 0 6.82 4.32 7.39 6.61 3.84 - 3.31 3.15 8.65 14.8 
(B) 150 .01 .02 .01 .03 .07 .05 .04 .05 .11 .23 
(C) 150 .05 .08 .05 1.11 .60 .20 .15 .20 .29 .17 

aSee text 	for irrigation schedule. 

tracted from the 150 em depth in the wastewater irrigation 

fields at the three locations. At the Twin Fall~ site, 

EC in the wastewater was 2.6 to 6.8, water 

0.3, soil water extracted from 150 em depth .9 to 1.7 in 

summer and 5.2 mmhos/ in winter during the wastewater 

irrigation season. At the site EC values were as 

follows: wastewater 1.6 to 3.2, ion water 0.5, and 

soil water 1 to 3 mmhos/cm2 . At the Nampa site EC values 

were: wastewater 2.2 to 6.2, irrigation water 0.8, and 

soil water 1.6 to 5.1 mmhos/ 
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w8stp.water 

1977 
Nov Jan Har 

7 3.4 
8 0 4.7 
3 3.4 3.1 

3.0 3.3 1. 

19 
Nov Dec Apr July 

0 0 1.4 .6 
(A) 150 2.3 2.2 1.6 1. 
(E) 150 2.2 2.0 1,5 
(C) 150 1.5 1.9 1. l. 

Aug 
0 .8 

150 
150 2. 

text 

Many of the EC the 

the soil ,,vater 

applied 

are 

levels 

for and 

Calcium, 

mined in 

reported 

were 

sodium 

and soil 

value 

les, and 

deter-· 

are 

(SAR) 

, in 

all soil water 



497 VOL. 20, No. 5, APRIL 1980 

are Therefore no with 

values 

1. in 

the , .8, 

1. 

cons would pose a 

hazard to the 

The 

6. 

pH observed the water soil 

neutral 

to 

ing 

soils. With 

with these 

values, there is no 

OF HAY 

Chemical 

76, 

nitrates 

1. 

include 

wide range of 

6.25) . 

concentrations 

feed can be 

concentrations 

to (.6%) 
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Table Analyses sugarbeet processing 

wastewater irrigation 

Location-Date Nitrate-oN Total N Phosphorus Potassium 
ppm 

2250 2.22 .21 2.78 
2. 	 .24 3.00 

.30 3.88 
3.10 	 .25 3.14 

330 1. 66 
July 560 44 
Sept 1978 810 2. 70 3. 

3540 2. .32 
1. 	 .28 
1. 

560 

Sept 415 2.41 .21 


1976 9500 .62 4.06 
May 1977 780 .39 3.71 

.35 3.69 
2. 

May 1978 70 1. 65 3. 
July 1978 875 3.40 
Sept 1978 415 06 .10 

and should sufficient for 

lives 

will 

and 

are within satis

and should pose no for livestock. 

SUMMARY 

Wastewater of 10 per at 

intervals of 1, 2, or 4 weeks established at three 

June 

used 
of 

of on 

was also monitored. Wastewater 

from 28 to 169 cm per year with 

the balance of 



wastewater 

the 

works well and looks wastewater 

constituents been greHter than would be 

grow crops on 

the wastewater 

water used 

the fields. The 

of 

field areas 

10 47 

499 
summer to 

matter 

to 140 metric 

matter 

the 

is 

Electrical 

when 

soil 

excess salt can 

ds, 

salts in 

and would pas serious 

tewater 

wastewaters 

for 

the 

wastewater, 

of the 

However, 

leached from the root zone of the 
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desired. Heasurements at the 150 cm showed lower 

values of removal than were found with process-

and the 

wastewater 

should with 

water in the summer the fields time to 

recover from and the soil 

added organic sidues. 

The des wastewater 

fields with 

proces wastewater should continue for many years if 

the is not greater than that of the 4 week irri 

gation 

American Public Health Association 
Standard methods fer the 
wastewater. Ed. 13, 874 

and P. J. Zwerman. 1973. Land 
starch proces 

Prec. 1973 
. State Cel. 

Sci. , 

De Haan and F. 
s. Aspects use 


starch water. . Sci. 

94. 

http:A.S.S.RT


501 VOL. 20, NO.5, APRIL 1980 

(7) Fisher and J. H. Smith. 1975. An automa
tic 
Soil 

(8) Gi1de, 
D. M. Parmelee. 

for treatment 
:2011. 

, J. P. Law, . H. 
1971. A spray 

cannery wastes. 

Ackerson. 
fact or fiction? 

1972 : 
20) . 

11) 

(13) 

from 
Res. Servo 

Agr. 

(14) 	 Pearson, G. 1975. Response of asparagus to 
of simulated 
J. Envir. Qual. 

(15) 

(16) J..J,.,UlllQ.U, 

Prato. 
of 

W. 
R. 

S. 	
3. 

cannery wastes. 

in 
water 

: 397-399. 



502 OF THE A.S.S.B.T. 
(19) Smith, 

19 8. 
s 

water 

1) 	 Blanton, Jr., D. W. 
of fruit and 

Proe. Third Nat. 
EPA-R2-72-018. 

R., and 	J. Graham. Fruit-, 
proees wastes. J. WPCF 

H., N. Akesson 

, and G. York. 


to variable of 

ASAE meetings at Davis, 


1974. 

wastes. 



