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EXECUTIVE SUMMARY 

Drilling associated with the oil and gas industry generates 

wastes that must be disposed of in an environmentally safe manner. A 

joint research program was developed and implemented by the Alberta 

Research Council and Esso Resources Canada Limited to identify the 

impact of different loading rates of KCl, NaCl, and freshwater gel 

drilling wastes landspread on Luvisolic soils commonly occurring in 

the Cold Lake area. 

Sump site selection and sampling for the purpose of 

locating a supply of waste for field application was completed. This 

was followed by plot site selection and preparation prior to waste 

application. The soils in each of the 45 individual plots were 

sampled prior to waste application to provide baseline information so 

that comparisons could be made to results of subsequent sampling 

events. A total of 77 soil samples were collected. 

The waste application was a major undertaking involving 

large equipment. The wa stes were removed from the respective sumps 

by a large backhoe and loaded into a large cement truck where it wa s 

t hor oughl y mi xed . The was te was spread by pai l t o ma int a in un i form 

appl ication ra t es at each of the plo t s . Four ra t es of app l ic at ion 

and a control were utilized fo r each of t he KCl, NaCl , and freshwat er 

ge l waste types. Each indi vidua l t reatment was r andom ized three 

times . 
Following waste applicati on the materials were in corporat ed 

into the top 15 cm of t he so il us ing a t r actor mounted rototiller 

unit . Brome grass was hand broadcast at the rate of 75 kg / ha and 

300 kg/ha of 16-20-0 fertil i zer wa s appl ied . The plot s were hand 

raked to incorporate the seed and f er ti l izer in t o t he so il surface . 

Soil sampling fo llowing was te appl icat ion and sel ected 

ti ss ue sampling was completed in mid- September . Vegeta t ion cover wa s 

not adequate on all plot s to obt ain an appropr iate sampl e . A t ot al 

of 207 soil/waste samples and 27 t iss ue samples wer e obta i ned . 
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Vi i i 

The data for the physical and chemical properties, 

saturated paste extract analysis, and total elemental analysis for 

the pre-application soil samples are presented and some statistical 

analysis was completed. Similar data for the post-application 

soil/waste mixture properties are presented. The data indicate that 

pH levels and CaC0 3 equivalent values increased as a resu l t of the 

addition of waste. In general, elemental content also increased as a 

result of waste addition. 

Despite the fact that the bromegrass was not seeded until 

mid-July an excellent crop became established, particularly on the 

freshwater gel plots . Unfortunately growth overall was not adequate 

to undertake a meaningful yield assessment. 

The field experiment has been well established and should, 

over the next few years, provide excellent results in meeting the 

objective of the project. 
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1. INTRODUCTION 

Drilling associated with the oil industry generates wastes 

that must be disposed of in an environmentally safe manner. Dr il ling 

in the Cold Lake area generates a number of different types of wastes 

dominated by freshwater gel wastes and potassium chloride (KCl) and 

sodium chloride (NaCl) types to a lesser extent. Landspreading is 

one of the disposal options ava ilable and loading rate guideli ne s 

have been established by the Energy Resources Conservation Board 

(ERCB 1975). 

The Alberta Research Council is currently conducting 

research into sampling and characterization strategies to 

characterize major drilling waste types on a province wide basis. 

Greenhouse work is being conducted to assess the impact of these 

wastes on soils and plants. Field studies designed to validate and 

calibrate the greenhouse results wou ld be very helpful from an 

operations standpoint to define maximum or tolerable loading on the 

basis of waste type. 

As a result a joint program was developed by the Alberta 

Research Council and Esso Resources Canada Limited and undertaken in 

the Co ld Lake area. 
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2. OBJECTIVE 
The objective of the experiment is to identify the impact 

of different loading rates of KCl, NaCl, and freshwater gel drilling 

wastes landspread on Luvisolic soils common ly occurring in the 

Cold Lake area. Emphasis will be placed on determining maximum 

tolerable loading rates. The project is expected to continue for a 

minimum of three years to generate meaningful data for the 

development of recommendations . 
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3. MATERIALS AND METHODS 

This section describes the experimental site and was t e 

source location selection, site preparation, waste application, 

sampling, and methods of analysis. The variables for the exper iment 

included waste type, application rate, and replicates. 

3.1 EXPERIMENTAL PLOT SITE SELECTION 

During the initial planning stage of the project it was 

intended that two plot sites or two different soil types would be 

selected for the experiment. It was finally concluded that one s i te 

characterized by a commonly occurring Luvisolic so il and within the 

Esso Cold Lake lease area (Figure 1) would be appropriate. The site 

select ion criteria included a number specific requ i rements: 

relat ively level terrain 

good drainage 

clear of vegetation cover ( trees, shrubs, etc. ) 

uniform surface characteristics 

good access by r oad 

about 120 m x 70 m in size 

grea t er t ha n 300 m di sta nt f r om any su r fac e wa ter 

The si t e selec t ed i s locat ed in LSD 11-3-65- 4-W4 adJacent to 

Pad 012 (F igure 2) . 

3.2 SUMP SELECTION AND SAMPLING 

Sump site select ion and sampl ing relat ive to locat ing t he 

supply of waste material for field application was done April 18 an d 

19, 1988. The NaCl sump used was loc ated in LSD3- 15 -65 - 4-W4 

(Figure 2) and 12 solid-phase samples were obtai ned 

(4 holes x 3 depths ) . Thi s sump had been sampled previously 

(Macyk et al. 1987) . Five d iffe r ent sumps we re inspected during t he 

sel ection process for fre shwa te r gel wa ste materia l. The s ite 

se lec ted was located in LSD 13 -l - 65 -3-W4 (Figure 2) and 14 so li d- pha se 

samples were obtained (4 hol es x 3 depth s + 2 hol es x 1 depth ) . Two 



L 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

/ 
/ 

4 

Alberta 

• Calgary 

RB R7 R6 RS R4 

Cold Lake Air Weapons Range 

R3 R2 

--- - -------------------- - ----~-t 

La Corey 

Study 
area 

Figure 1. Location of drilling waste landspreading study area. 

iTp66 

Tp61 

+ 
1Tp60 

+ 
lrps9 



22 .. 

15 

l 

5 

R4 R3 W4M 

23 24 19 20 

0 
14 13 18 17 

7 8 

6 

31 32 

30 29 

Figure 2. Location of plot area and waste source sites. 
1 - Plot location 
2 - NaCl sump site 
3 - Freshwater gel sump site 

Tp65 

Tp64 



l 

t 

6 

liquid phase samples were also obtained. Methods of analysis 

pertinent to the waste materials sampled are descr i bed in 

Section 3.8. 

3.3 PLOT SITE PREPARATION 

Plot site preparation involved the cleanup of the area, 

grading and material replacement, and building of an access road from 

Pad D12. Plate 1 illustrates the area prior to any preparat i on 

work, whereas Plate 2 i llustrates the area foll owing material 

replacement and some removal of rocks and wood res idue . The plots 

were staked out according to the details provided in Figure 3. Each 

pl ot was 5 m x 10 m in size with buffer strips of 2 and 5 m. 

Most of the rocks and wood residue were removed by hand 

prior to waste applicat ion and seeding, although some of this work 

was undertaken after all t reatment app li cations wer e completed. All 

plots were rototilled pri or t o wa ste application. Some major 

drainage work also had to be completed prior to waste application in 

the KCl and NaCl plots . Heavy rains caused pondi ng in some of the 

plots and adjacent to the study ar ea. 

3.4 SAMPLING PRI OR TO WASTE APP LICATION 

The soi l s in each i ndividua l plot were sampl ed prior to 

waste application. A composite samp le fr om f ive- sampl e locati on s was 

obtained for the Oto 15 cm depth interval at each of the plots. 

Add i t ional samples were obtained from the 15 t o 30 cm , 30 t o 60 cm, 

and 60 to 90 cm depth i ntervals at some of the plots. In order to 

document the sampling str ategy for each plot, a number was ass igned 

to each plot as shown in Figur e 4. The sampling details ar e 

described for each of the 45 pl ots in Table l. 

The sampling was completed to pr ovide ba se l ine info rmat ion 

for each of the pl ots includ i ng the cont rol pl ots so that compar i sons 

could be made t o res ul ts of subsequen t sampling events . 
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Plate 1. Plot area prior to any site preparation work . 

Plate 2. Plot area following material replacement and removal of 
some residue . 
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KCI/NaCI 

m m DUDlllt 1111 =~ I 

KCI 
Treatment 

1 - Control 
2 - Minimum application rate 
3 - Application rate > Trt .2 
4 - Application rate > Trt.3 
5 - Maximum application rate 

NaCl 
Treatment 

6 - Control 
7 - Minimum application rate 
8 - Application rate > Trt. 7 
9 - Application rate > Trt.8 

1 O - Maximum application rate 

t 
N 

Figure 3. Schematic diagram of experimental design. 

Freshwater gel 
Treatment 

1 - Control 
2 - Minimum application rate 
3 - Application rate > Trt2 
4 - Application rate > Trt.3 
5 - Maximum application rate 



9 

' • 

Figure 4. Key to plot layout for sample collection and data reporting. 

l. 

L 



10 

Table 1. Soi l samples co 11 ected prior to and following waste application . 

r- Samples Collected i 

' 
Pre -Appli cation Post-App l icat ion 

Plot No. Treatment Rate Sample No. Depth (cm) Sample No. Depth ( cm ) 

1 FWG 3 TME 19 0 to 15 TME 127 0 to 15 
., TME 20 15 to 30 TME 128 15 to 30 

TME 21 30 to 60 
. . 

2 FWG 2 TME 12 0 to 15 TME 126 0 to 15 

3 FWG 1 TME 11 0 to 15 TME 100 0 t o 15 

4 FWG 5 TME 8 0 to 15 TME 90-99 0 t o 15 

5 FWG 4 TME 1 0 to 15 TME 81 0 to 15 

6 FWG 3 TME 18 0 to 15 TME 129 0 to 15 

7 FWG 4 TME 13 0 to 15 TME 114-123 0 to 15 
TME 14 15 to 30 TME 124 15 to 30 
TME 15 30 to 60 TME 125 30 t o 60 

8 FWG 2 TME 10 0 to 15 TME 101- 110 0 to 15 
TME 111 15 t o 30 

9 FWG 1 TME 7 0 to 15 TME 89 0 t o 15 

10 FWG 5 TME 2 0 to 15 TME 82 0 to 15 
TME 3 15 to 30 TME 83 15 t o 30 
TME 4 30 to 60 TME 84 30 t o 60 

11 FWG 3 TME 17 0 to 15 TME 130-139 0 t o 15 

12 FWG 4 TME 16 0 to 15 TME 113 0 t o 15 

13 FWG 1 TME 9 0 to 15 TME 112 0 to 15 ., 

14 FWG 5 TME 6 0 to 15 TME 86 0 t o 15 
TME 87 15 to 30 
TME 88 30 t ') 60 

~ 
~~ 

15 FWG 2 TME 5 0 t o 15 TME 85 0 t o 15 
~-

t 
cont inued . 

i 
l-

l, 
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Table 1. Conti nued. 

Samples Col lected 

Pre-Application Post-Application 

Plot No. Treatment Rate Sample No. Depth (cm) Sample No. Depth (cm) 
' 

16 KCl 4 TME 67 0 to 15 TME 261-270 0 to 15 
TME 68 15 to 30 TME 271 15 to 30 
TME 69 30 t o 60 TME 272 30 to 45 
TME 70 60 to 90 

17 KCl 1 TME 66 0 to 15 TME 251-260 0 to 15 

18 NaC 1 7 TME 55 0 to 15 TME 233 0 to 15 

19 NaCl 9 TME 51 0 to 15 TME 228 0 to 15 
TME 52 15 t o 30 TME 229 15 to 30 
TME 53 30 to 60 TME 230 30 to 45 
TME 54 60 to 90 TME 231 45 to 60 

TME 232 60 to 90 

20 NaCl 8 TME 43 0 to 15 TME 219 0 to 15 

21 KCl 3 TME 42 0 to 15 TME 209-2 18 0 to 15 

22 NaCl 6 TME 35 0 to 15 TME 192-201 0 to 15 

23 NaCl 10 TME 32 0 to 15 TME 179-188 0 to 15 
TME 33 15 to 30 TME 189 15 to 30 
TME 34 30 to 60 TME 190 30 to 45 

TME 191 45 to 60 

24 KCl 4 TME 25 0 to 15 TME 172 0 t o 15 

25 KCl 5 TME 24 0 to 15 TME 160-169 0 to 15 
TME 76 15 to 30 TME 170 15 to 30 
TME 77 30 to 60 TME 171 30 to 45 

26 KCl 5 TME 71 0 to 15 TME 273 0 to 15 
TME 274 0 t o 15 

27 NaCl 7 TME 65 0 to 15 TME 241-250 0 to 15 
., 
•t• 28 NaCl 10 TME 56 :~: 
:~ ,. 

0 to 15 TME 234 0 to 15 

~ continued . 

l 

l. 
l 
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Tab le 1. Continued. 

Samples Collected 

Pre-Application Post-Application 

Plot No. Treatmen t Rate Sample No. Depth (cm) Sample No. De pth (cm) 

29 KCl 4 TME 47 0 to 15 TME 223 0 to 15 
TME 48 15 to 30 TME 224 15 to 30 
TME 49 30 to 60 TME 225 30 to 45 
TME 50 60 to 90 TME 226 45 to 60 

TME 227 60 to 90 

30 KCl 3 TME 44 0 to 15 TME 220 0 to 15 

31 NaCl 9 TME 39 0 to 15 TME 205 0 to 15 
TME 40 15 to 30 TME 206 15 to 30 
TME 41 30 to 60 TME 207 30 to 45 

;_ 
to 60 TME 208 45 

32 NaCl 6 TME 36 0 to 15 TME 202 0 to 15 

33 KCl 2 TME 31 0 to 15 TME 178 0 to 15 

34 NaCl 7 TME 26 0 to 15 TME 173 0 t o 15 

35 NaCl 8 TME 23 0 to 15 TME 150- 159 0 to 15 
TME 73 15 to 30 

,( , TME 74 JO to 60 
TME 75 60 to 90 

:! 

36 NaCl 9 TME 72 0 to 15 TME 275 - 284 0 to 15 

37 KCl TME 61 0 to 15 TME 240 0 to 15 
TME 62 15 to JO 
TME 63 JO to 60 
TME 64 60 to 90 

.... 38 NaC l JO TME 57 0 to 15 TME 235 0 to 15 
TME 58 15 to 30 TME 236 15 t o 30 
TME 59 30 to 60 TME 237 30 to 45 
TM E 60 60 to 90 TME 238 , -

- :i to 60 -~ 
TME 239 h" ~u to 90 

I 39 KCl 3 TME 46 0 to 15 TME 222 0 to 15 
' 

l. conti nued 

L 
L 
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Table 1. Concluded. 
~-

Samples Collected 

Pre-Application Post-Application 

Plot No. Treatment Rate Sample No. Depth ( cm) Sample No. Depth ( cm) 

40 KCl 2 TME 45 0 to 15 TME 221 0 to 15 

41 NaCl 6 TME 38 0 to 15 TME 204 0 to 15 

42 KCl 1 TME 37 0 to 15 TME 203 0 to 15 

43 KCl 1 TME 30 0 to 15 TME 177 0 to 15 

44 NaCl 8 TME 27 0 to 15 TME 174 0 to 15 
TME 28 15 to 30 TME 175 15 to 30 
TME 29 30 to 60 TME 176 30 to 60 

45 KCl 2 TME 22 0 to 15 TME 140-149 0 to 15 

l 
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3.5 WASTE APPLICATION 

The waste applicat ion was a major undertaking involving 

large equipment. Weather did not cooperate as spreading was 

scheduled to begin May 31, and actually began June 28 with 

application of the freshwater wastes. Rain delayed application of 

the KCl and NaCl wastes until July 12 when this phase of the project 

was completed. 

The waste was removed from the sump by a large backhoe and 

loaded into a 11 m
3 

capacity cement truck (Plate 3). The cement 

mi xer was constantly revolving as the loading proceeded so t hat the 

material was thoroughly mixed. When the truck was fil led a sample 

was removed for analytical purposes. 

The waste was spread by pail to maintain uniform 

appl ication rates at each of the plots. Barrels havi ng a 200 L 

capacity were used for unloading the waste from the truck and the 10 

and 20 L pail s were then utilized for spreading (Plate 4). The 

maximum rates of freshwater gel required the application of 200 pails 

of waste. Some raking was requi r ed t o maximize uniformity and to get 

the waste materials to the extreme margins of the plots. On the 

other hand extreme care was required in spreading t he relati vel y 

small volumes of 40 L pe r plot. The volumes of waste spread and 

projected concentrations are present ed in Tables 2 to 4. 

Concentration s actually achieved are described in Section 4.2.4 of 

the report . 

Following waste app licat ion the materials were incorporated 

into the top 15 cm of the soil utilizing a tractor mounted rototi ll er 

unit (Plate 5). The number of passes made in each treatment was 

generally the same regardless of the difference in vol umes of 

mater i al added. For the freshwater gel plots receiving the hi gher 

applica ti on rate s some t ime was left between passes or cu lt ivations 

to a llow for some drying to occur. 
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Plate 3. Loading waste from sump into cement mixer. 

L 
Plat e 4. Spreading waste at experimental site. 

l 
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Table 2. Volumes of freshwater gel waste spread and projected Cl 
concentrat ions. 

1 - no waste added (contro l ) 

2 - Plot 15 r eceived (70 pails* x 394 mg / L Cl**) + 

( 10 pa i 1 s X 384 mg / L Cl) 

- Plot 2 rece ived 25 pails x 291 mg / L C 1 

- Plot 8 r eceived 25 pa i 1 s X 291 mg /L C 1 

3 - Plot 1 r eceived 50 pa i 1 S X 291 mg / L C 1 

- Plot 6 recei ved 50 pails X 291 mg /L C 1 

- Plot 11 r eceived 50 pa i 1 s X 291 mg / L C 1 

4 - Plot 5 rece ived 100 pails X 394 mg / L C 1 

- Plot 7 received 100 pa i 1 S X 384 mg/L C 1 

- Plot 12 received 100 pa i 1 s X 384 mg / L Cl 

-
5 - Plot 4 recei ved (100 pa i 1 s X 394 mg / L C 1 ) + 

-(100 pa i 1 s X 384 mg / L C 1 ) 
-

- Plot 10 rec eiv ed ( 100 pail s X 394 mg / L C 1 ) + 

-
(100 pa i 1 S X 384 mg /L Cl ) 

-
- Plo t 14 received ( 100 pa i ls X 394 mg / L C 1 ) + 

-
(100 pa i l s x 384 mg / L C 1 ) 

*1 pa il ; = 20 L of ma teria l 

**394 mg /L Cl - saturat ion ex t ra ct concent ra ti on 

Note s 

Plo t 15 rece ived much more than required . I t is much 

c loser to treatment (4) than (2). 

May re sult in 4 r eps of (4) and 2 reps of (2). 
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Table 3. Volumes of KCl waste spread and projected Cl 
concentrations. 

1 - no waste added (control ) 

2 - Plot 33 received 250 L X 26 120 mg/ L C 1 * 
Plot 40 received 250 L X 26120 mg/L C 1 

- Plot 45 received 250 L X 26 120 mg/L Cl 

3 - Plot 21 recei ved 500 L X 26120 mg/ L Cl 

- Plot 30 recei ved 500 L X 26120 mg/L Cl 

- Plot 39 received 500 L X 26120 mg /L Cl 

4 - Plot 16 received 1000 L X 26120 mg / L Cl 

- Plot 24 received 1000 L X 26120 mg/L Cl 

- Plot 29 received 1000 L X 26120 mg/L Cl 

5 - Plot 25 received 2000 L X 26 120 mg / L Cl 

Plot 26 received 1000 L X 26120 mg /L Cl 

N half of plot 

- Plot 37 received 200 L x 26120 mg /L C 1 

in 

over entire plot - we had run out of materia l 

*26120 mg/ L C 1 - saturation extract concentrat ion 

Notes 

Plot 26 received appropriate treatment in 1/2 of plot 

- Plot 37 rece ived r ate more equi valent to treatment ( 2) 

May re sult in 4 r eps of (2) and 2 reos of (5) 
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Volumes of NaCl waste spread and projected Cl 
concentrations. 

6 - no waste added (control) 

7 - Plot 18 received 45 L X 89930 mg/L C 1 * 

Plot 27 received 45 L X 89930 mg/L Cl 
Plot 34 received 45 L X 89930 mg/L Cl 

8 Plot 20 received 90 L x 89930 mg/L C 1 

- Plot 35 received 90 L X 89930 mg/L Cl 
Plot 44 received 90 L X 89930 mg/L C 1 

9 - Plot 19 received 180 L x 89930 mg/ L Cl 

- Plot 31 rece ived 180 L X 89930 mg / L C 1 

- Plot 36 received 180 L X 89930 mg/L C 1 

10 - Plot 23 received 360 L X 89930 mg / L Cl 

- Plot 28 recei ved 360 L X 89930 mg / L Cl 

- Plot 38 received 360 L X 89930 mg/L C 1 

*89930 mg /L Cl - sat urat ion extr act concentra t 1or. 
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Plate 5. Incorporating the waste with the soil. 
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3.6 PLOT SEEDING 

All plots were seeded during the period July 11 and 12, 

1988 . Brome grass was hand broadcast at the rate of 75 kg/ha and 

300 kg/ha of 16-20-0 fertilizer was applied. The plots were hand 

raked to incorporate the seed and fertilizer into the soil surface. 

3.7 SAMPLING FOLLOWING WASTE APPLICATION 

Soil sampling and selected tissue sampling was completed 

September 13 and 14, 1988. Each plot had samples taken in the Oto 

15 cm interval. In some plots a composite sample of five locations 

was obtained and in selected plots 10 individual samples were 

collected to assess degree of variability of chemical parameters. 

Sampling of the 15 to 30 cm, 30 to 45 cm, 45 to 60 cm, and 60 to 

90 cm intervals was also completed in several plots. Details 

regarding sample distribution are provided in Table 1. 

Plant tissue was collected from each of the freshwater gel 

amended plots and 12 of the KCl and NaCl amended plots were sampled . 

Vegetation cover on the remaining plots was not adequate to obtain an 

appropriate sample. 

3.8 METHODS OF ANALYSIS 

This section describes the methods used for analysis of th e 

waste materials, soils, soil and waste mixtures, and the tissue 

coll ected. 

3. 8. 1 Drilling Waste and Soil Analyses 

Water content of sump solid samples was calculated afte r 
0 

drying at 105 C for 24 hours, pH was me asur ed in a paste (Doughty 

1941) and in a 2:1 slurry of 0.01 M CaCl 2 (Peech 1965). Total carbon 

content was measured with a LECO CR12 carbon analyser 

(Leco Corporation 1979), CaC0
3 

equivalent by acid dissolution 

(Bascomb 1961) and acid neutralizing capacity by addition of 

0.5 M HCl, and back titration with 0.25 M NaOH (methods 1.004 and 

1.005 (AOAC 1981)). Saturated pastes were prepared according to the 
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USDA Soil Salinity Laboratory method (USDA 1954; Rhoades 1982); were 

extracted and the extracts filtered through a 0. 45 mm filter and 

analysed for pH , electr ical conduct ivi t y , alkalinity, chl or ide, and 

for soluble salts (Na, K, Ca , Al, Cr , Fe, V, Ti, Cd , Cu, Pb , Zn, Mn, 

Mg, Li , Sr , B, Ba, P, S, Mo , Ni, Se, As, Co, Si ) using an ARl model 

3400 simultaneous Inductively Coupled Plasma At omic Emiss ion 

Spectrometer (ICP-AES). Cation exchange capacity (CEC ) and 

extractable cations of the sump solid samples were determ ined by 

extracti on with a normal (1 Mat pH 7.0) ammonium acetate solution 

(Holmgren et al . 1977) , where NH 4 ion s were determined by a Tecator 

Kjeltec Auto 1030 Anal yser distil lation and tit r ation unit and t he 

exchangeable ions by the ICP-AES. The particle size anal ysi s was 

done using a simplified hydrometer method (Gee and Bauder 1979). 

DTPA-NH 4 HC0 3 extractable elements (Fe, Cd , Cu, Pb , Zn , Mn, 

Ca, Mg, Na, K, B, P, Mo, Ni, Se) were determined by the method of 

Soltanpour and Workman (1981 ) . Total elemental analysis of the solid 

sump samp les was done by di gestion in a CEM microwave digestion 

sys tem . The procedure used inc l uded ashing the material over ni gh t in 

a 425 °C muffle fu rnace , digesti on in a t eflo n bomb in t he mi crowave 

oven with 1.5 ml HN03 , 4.5 ml HC l . and 10 ml HF fo r 10 min at 100 3/, 

power , 20 min at 50% power . and 10 min at 100¾ power. The digested 

solut ion s were tran sferred and made up with sa t ur at ed H3B03 t o 50 ml . 

and the meta l concent r at ions mea sured using ICP -AE S. Minera ls were 

ident i fied in the sump sol id samples using a Phil li ps X-ray 

diffract ion (XRD ) i nstrument . 

Oil content in the samp les wa s measured gravi me trica lly by 

soxhlett extraction with methylene chl oride (McGil l and Rowe l l 1977). 

The methylene chloride extract s were separ ated int o aci d. base and 

neutral fra ctions by extrac t ing wi t h HCl or NaOH . and submi t ted for 

an al ys is by gas chromat ogra phy mas s spec t roscopy (GC-MS). 

3.8 . 2 Met hod s of Pl ant Anal ysis 

The gras s samples were digested with a concentrat ed 

HN03 - HC1 04 acid mixt ure in a tefl on bomb hea t ed in a CEM mic rowave 
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Tobie 8 . Slolisticol Porometers of the Chemi cal ond Physical Properties of the 30 to 60 cm Depth Samples . 

Statisti cs -- pH -- CoCO3 Extractable Ions TIC Sand Si I t Cloy 
H2O CoC l2 Eq (,;) No K Co "4g CEC (,;) 

Count (N) 13 .00 13 .00 13.00 13.00 13 .00 13 .00 13 .00 13 . 00 13.00 13 .00 13.00 13.00 
Sum 89 . 60 85 . 10 26 . 06 0 . 43 3 . 55 224 . 49 57 . 71 130 . 65 3 . 13 733 .00 306.00 261 .00 
Mean 6 89 6 .55 2.00 0.03 0 .27 17.27 4 . 44 10.05 0.24 56 .38 23 . 54 20.08 
SE"4 0 . .34 0 .33 0 . 69 0.0 1 0 .04 J . 72 0 . 7J 0 . 68 0.08 2 . 10 0.79 1. 63 
Medi on 7 .60 7 . 30 0 . 16 0 .03 0 . 20 9 . 64 3. 18 10 . 40 0 . 02 54 . 00 24 . 00 23.00 
Variance 1 . 49 1 . 40 6.23 0.00 0 .02 180 . 16 6 .95 6 .09 0.09 57.42 8 . 10 34 . 74 
S tOev (sd) 1 . 22 1 . 18 2. 50 0 .02 0. 13 13. 42 2.64 2. 47 0 . .30 7.58 2.85 5.89 
Mox i mum 8 . 10 7.70 5.87 0.08 0 . 51 38 .70 9 . 12 13 .90 0 .70 77.00 28.00 25 .00 
Minimum 5 .00 4.80 0 .00 0 .00 0. 11 4 .08 1 . 07 3 . 40 0.00 48 .00 17.00 6.00 
Range .3 . 1 0 2.90 5. 87 0.08 0.40 34.62 8.05 10 . 50 0 .70 29.00 11 .00 19 .00 
Skewness - 0.56 -0 . 55 0 .58 0.48 0.75 0 . 54 0 . 48 -1 . 48 0.58 1.89 -0.78 - 1 .65 
Kurtosis -1 . 78 -1 . 70 - 1 .84 -0 . 15 - 0 . 97 -1. 75 -1 . 18 4 . 29 -1 . 84 4 . 10 1. 16 1 . 94 

SEM a Stondord Error of the Mean; CoCO3 Eq z Cal c ium carbonate Equiva lent (g CaCO3 eq/100g); 
CEC = Cati on Exc hange Capaci t y ; TIC= Tota l Ino rganic Carbon. 

w 
0 
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Tobie 9 . S tal i s t ical Parameters of the Chemical and Physica l Properties of the 60 to 90 cm Depth Samples. 

Statisti cs -- pH -- CaC03 Ext roe lob I e Ions TIC Sand Si It Cloy 
H20 CoCl2 Eq (,;) No K Co Mg CEC (,;) 

Count (N) 6 .00 6.00 6 .00 6 .00 6 .00 6 . 00 6 . 00 6 .00 6 . 00 6.00 6.00 6 .00 
Sum 40 . 20 38 . 40 6 . 17 0.39 1 . 72 66 .09 21 . 06 56 . 00 0 . 74 358 . 00 128 .00 114 . 00 
I.lean 6 . 70 6.40 1 . 03 0 .07 0.29 11 . 02 3.51 9 . 33 0. 12 59.67 21 . 33 19.00 
SEM 0 . 44 0 . 41 0 . 85 0 .03 0 .07 4 . 34 1 .05 1 . 57 0 . 10 7.01 3 . 89 3 .34 
Median 6 .70 6 .30 0 . 10 0 .04 0 . 30 7 .28 2 .83 10 .05 0 . 01 53 . 50 25.00 20.50 
Variance 1 . 16 1 . 00 4 . 33 0 . 01 0 .03 113 . 07 6 . 61 14 .84 0 . 06 294.67 90 . 67 66.80 
StDev (sd) 1. 08 1 . 00 2 . 08 0 . 07 0 . 17 10 . 63 2 . 57 3.85 0 . 25 17. 17 9.52 8.17 
Maximum 8 .00 7 . 65 5 . 24 0 . 21 0 . 47 31 . 76 8 . 23 13 . 10 0 . 63 94 . 00 27 . 00 27.00 
l.lin imum 5 . 60 5 . 40 0 . 00 0 . 02 0 .05 2 . 06 0 . 73 2 . 10 0.00 48.00 2.00 4 . 00 
Range 2 . 40 2.25 5 . 24 0 . 19 0.42 29 . 70 7.50 11 . 00 0 . 63 46.00 25.00 23.00 
Skewness 0.09 0 . 18 2 . 36 2 . 13 -0 . 28 1 . 99 1. 44 -1 . 62 2 . 36 2.2.J - 2 . 39 -1. 45 
Kurt osis -2 .87 -2 .62 5 . 61 4 . 64 -2 . 13 4 .30 2 . 72 3 . 21 5 .61 5. 18 5 .79 2 .54 

SEM • Standard Error of the Mean; CoC03 Eq ~ Cal c ium carbonate Equivalent (g CaCOJ eq/100g); 
CEC = Col i on Exc hange Capac i ty; TIC= To tal Ino r ga nic Carbon. 

w 
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Tobie 10 . Saturated Paste Extract Doto for the Experimental Soi Is Prior to Waste Appl icotion . 

Waste Rote Plot Sample Depth pH E.G. Sot' n Al k. Cl Al Cr Fe 
No . Number (cm) (dS/m) (7.) (mg/L) 

Freshwater 1 3 TMEl 1 0-15 6 . 50 0 . 49 41. 5 250.0 15.71 0.299 <0.02 0. 166 
Freshwater 1 9 7 0-15 7.30 0.63 38.5 256 . 0 21. 97 0.433 <0.02 0.071 
Freshwater 1 13 9 0-15 7. 10 0.73 38 . 5 420.0 23 . 18 0.565 <0 . 02 0. 112 
Freshwater 2 2 12 0-15 6 . 40 0 . 43 41 .0 184.0 25.80 0.677 <0.02 0.646 
Freshwater 2 8 10 0-15 7.30 0 . 57 35.0 320 . 0 19. 72 0.413 <0.02 0.055 
Freshwater 2 15 5 0-15 7.30 0.52 38.5 294.0 10.52 0.413 <0.02 0.063 
Freshwater 3 1 19 0-15 6.80 0 . 44 36.8 219 . 0 20.67 0.370 <0.02 0.173 
Freshwater 3 1 20 15-30 6 .50 0 . 25 33.0 102.0 15.95 0 . 672 <0.02 5.063 
Freshwater 3 1 21 30-60 5 . 40 0 . 31 33.5 139 . 0 15 . 53 0 . 616 <0.02 0.740 
Freshwater 3 6 18 0-15 7.20 0. 75 36.5 430.0 17.09 0.515 <0.02 0.047 
Freshwater 3 11 17 0-15 7.20 0 .59 38.0 338.0 15.50 0.400 <0.02 0.048 
Freshwater 4 5 1 0-15 7.40 0.51 33.0 269.0 20.60 0.386 <0.02 0.042 
Freshwater 4 7 13 0-15 7.30 0 .57 39.5 360.0 16.80 0.456 <0.02 0.065 
Freshwater 4 7 14 15-30 8 . 03 0.45 38 . 5 245.0 8.76 <0.200 <0 . 02 0.017 
Freshwater 4 7 15 30-60 7.01 0.36 34.5 185.0 11 . 26 <0.200 <0.02 <0.010 
Freshwater 4 12 16 0-15 7.05 0.69 40.0 396.0 17 . 31 0.500 <0.02 0.067 
Freshwater 5 4 8 0-15 7.45 0.49 37 .0 269.0 12.35 0.354 <0.02 0.036 
Freshwater 5 10 2 0-15 7.40 0.64 38.0 374.0 17. 41 0 . 455 <0.02 0.057 
Freshwater 5 10 3 15-30 7.90 0.31 3 2 . 0 157.0 9.56 0.219 <0.02 <0.010 
Freshwater 5 10 4 30-60 7.90 0 .26 35 . 0 128.0 8.86 0.250 <0.02 <0.010 
Freshwater 5 14 6 0-15 7.25 0 . 62 37.5 255.0 19.09 0 . 455 <0.02 0.080 
KC 1 I 7 66 0- 15 7.20 0.59 37.5 313.0 24.03 0.473 <0.02 0.075 
KC 1 42 37 0-15 7.80 0.44 32.0 240.0 14 . 97 0.308 <0 . 02 0.032 
KC 1 43 30 0-15 7.75 0.49 31 .5 262.0 18.35 0.352 <0.02 0.048 
KC 2 33 31 0-15 7.40 0 .58 36 . 0 303.0 31.05 0 . 418 <0.02 0.071 
KC 2 40 45 0-15 7.70 0 . 48 3 4 .0 261. 0 14.85 0.296 <0.02 0 . 050 
KC 2 45 22 0-15 7.40 0 .56 35 . 0 316.0 15 . 79 0.403 <0.02 0.034 
KC 3 21 42 0-15 7 . 40 0 . 68 41 . 0 376.0 22.09 0 . 485 <0.02 0.066 
KC 3 30 44 0-15 7. 10 0 .36 37 . 0 180.0 17 . 04 0.219 <0.02 0.096 
KC 3 39 46 0-15 7.75 0 .53 32.0 289.0 21. 77 0.359 <0.02 0.052 
KC 4 16 67 0-15 7.20 0 . 69 42 .0 383.0 26 . 82 0.586 <0.02 0.096 
KC 4 16 68 15-30 7.60 0 . 42 35.5 223.0 13.75 0.267 <0.02 0.024 
KC 4 16 69 30-60 7.70 0 . 36 34.0 194.0 8.59 0.209 <0.02 0. 01 1 
KC 4 I 6 70 60-90 7.95 0.33 25.5 188.0 8.10 <0.200 <0.02 <0.010 
KC 4 24 25 0- 15 7.20 0.62 39.0 350.0 17.60 0.440 <0.02 0 . 069 
KC 4 29 47 0- 15 7.73 0.53 37 .0 281. 0 23.66 0.385 <0.02 0.097 
KC 4 29 48 15- 30 7 .30 0. 19 35.5 82.5 9.32 <0.200 <0.02 0.055 
KC 4 29 49 30-60 7.60 0 . 46 41 . 0 268.0 7 .18 0.290 <0.02 <0.010 
KC 4 29 50 60-90 7.00 0. 12 32.5 43.5 5.96 0.238 <0.02 0.132 
KC 5 25 24 0-15 6 .65 0.31 34.5 149.0 15.53 0 . 323 <0.02 1. 318 
KC 5 25 76 15-30 6.35 0.52 33.0 270.0 11. 82 0.425 <0.02 0 . 070 
KC 5 25 77 30-60 5.60 0.22 37.5 65 . 4 17.48 5.977 <0.02 6.747 
KC 5 26 7 1 0-15 7.63 0.57 35.5 319.0 19.57 0.452 <0.02 0 . 086 
KC 5 37 61 0-15 7 . 40 0.52 34.0 293 . 0 19.52 0.391 <0.02 0 . 043 
KCI 5 37 62 15-30 7 . 10 0 . 57 37 .5 304.0 23.32 0.448 <0.02 0 . 065 
KCI 5 37 63 30- 60 6.90 0. 16 36.0 68 . 8 6,67 <0.200 <0.02 0.108 
KCI 5 37 64 60-90 6.80 0. 10 34 .5 27 .9 5.52 0.316 <0.02 0 . 201 

EC . = Elect rica l Conduct i vity; Alk. = Alkalinity (mg CaCO3/L). 

----~·1 

V Ti Cd Cu 

<0.03 <0.010 <0.01 <0.010 
<0.03 <0.010 <0.01 <0.010 
<0.03 0.012 <0.01 <0.010 
<0.03 0. 100 <0.01 0.018 
<0.03 <0.010 <0.01 <0.010 
<0.03 <0.010 <0.01 <0.010 
<0.03 0 . 020 <0.01 0.014 
<0.03 0.047 <0.01 0.013 
<0.03 <0.010 <0.01 <0.010 
<0.03 <0.010 <0.01 <0.010 
<0.03 <0.010 <0.01 <0 . 010 
<0.03 <0.010 <0.01 0.020 
<0.03 <0.010 <0.01 <0.010 
<0.03 <0.010 <0.01 <0.010 
<0.03 <0.010 <0.01 <0.010 
<0.03 <0 . 010 <0.01 <0 . 010 
<0.03 <0.010 <0.01 0.013 
<0.03 <0.010 <0.01 <0 . 010 
<0.03 <0.010 <0.01 0.014 
<0.03 0.010 <0.01 0.015 
<0.03 <0.010 <0.01 <0.010 
<0.03 <0.010 <0 . 01 0.013 
<0.03 <0.010 <0.01 <0.010 
<0.03 <0.010 <0.01 0.012 
<0.03 <0.010 <0.01 <0.010 w 
<0.03 <0.010 <0.01 <0.010 N 

<0.03 <0.010 <0.01 0 . 014 
<0.03 <0.010 <0.01 0.012 
<0.03 <0.010 <0.01 <0.010 
<0.03 <0.010 <0.01 <0.010 
<0.03 0 . 019 <0.01 0.024 
<0 . 03 <0.010 <0.01 0.015 
<0 . 03 <0.010 <0.01 0.015 
<0.03 <0.010 <0 . 01 0.016 
<0.03 <0.010 <0.01 <0.010 
<0.03 <0.010 <0.01 <0.010 
<0.03 <0.010 <0.01 <0.010 
<0.03 <0 . 010 <0.01 <0 . 010 
<0.03 0.016 <0.01 <0.010 
<0.03 <0.010 <0 . 01 <0.010 
<0.03 <0.010 <0.01 <0.010 
<0.03 0.679 <0.01 0 . 031 
<0.03 <0.010 <0.01 0 . 014 
<0.03 <0.010 <0.01 0.016 
<0.03 <0.010 <0.01 0.021 
<0.03 0.014 <0.01 <0.010 
<0.03 0.022 <0 . 01 <0 . 010 
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Tobie 10. Sa turate d Paste Extract Doto for the Experimental Soi Is Prior to Waste Appl icotion. 

Waste Rote Pl ot Sample Depth pH E.C . Sot· n Al k . Cl Al Cr Fe V Ti Cd Cu 
No . Number (cm) (dS/m) (7.) (mg/ L) 

Freshwater 1 3 HAE11 0-15 6 . 50 0 . 49 41 . 5 250. 0 15 . 71 0 . 299 <0.02 0 . 166 <0 . 03 <0.010 <0.01 <0 . 010 
Freshwater 1 9 7 0-15 7 .30 0 . 63 38 . 5 256.0 21.97 0 . 433 <0.02 0 . 071 <0 . 03 <0 . 010 <0.01 <0.010 
Freshwater 1 13 9 0-15 7. 10 0 . 73 38.5 420. 0 23. 18 0.565 <0.02 0 . 112 <0.03 0 . 012 <0 . 01 <0.010 
Freshwa t er 2 2 12 0-15 6.40 0 . 43 41 . 0 184 . 0 25.80 0.677 <0.02 0 . 646 <0 . 03 0. 100 <0.01 0 . 018 
Freshwater 2 8 10 0-15 7 .30 0 . 57 35 . 0 320 . 0 19 . 72 0 . 413 <0.02 0 . 055 <0 . 03 <0 . 010 <0 . 01 <0 . 010 
Freshwater 2 15 5 0-15 7. 30 0 . 52 38 . 5 294 . 0 10 . 52 0.413 <0 . 02 0.063 <0 . 03 <0 . 010 <0.01 <0.010 
Freshwater 3 1 19 0-15 6.80 0 . 44 36.8 219 . 0 20 . 67 0.370 <0 . 02 0. 173 <0.03 0 . 020 <0.01 0 . 014 
Freshwater 3 1 20 15--30 6.50 0.25 33. 0 102 . 0 15 . 95 0 . 672 <0 . 02 5 . 063 <0 . 03 0 . 0 4 7 <0.01 0 . 0 13 
Freshwater 3 1 21 30-60 5 . 40 0 . 31 33 . 5 139 . 0 15 . 53 0 . 616 <0.02 0.740 <0 . 03 <0 . 010 <0 . 01 <0.010 
Freshwater 3 6 18 0-15 7.20 0 . 75 36 . 5 430 . 0 17.09 0 . 515 <0 . 02 0 . 047 <0 . 03 <0 . 010 <0 . 01 <0 . 010 
Freshwater 3 11 17 0-15 7.20 0 . 59 38 . 0 338 . 0 15 . 50 0 . 400 <0.02 0 .048 <0 . 03 <0 . 010 <0.01 <0.010 
Freshwater 4 5 1 0-15 7 . 40 0 . 5 1 33 . 0 269 . 0 20 . 60 0 . 38 6 <0 . 02 0 . 042 <0 . 03 <0.010 <0.01 0 . 020 
Freshwa t er 4 7 13 0-15 7.30 0 . 57 39 . 5 360 . 0 16. 80 0.456 <0.02 0 .065 <0 . 03 <0.010 <0.01 <0.010 
Fres hwa t er 4 7 14 15--30 8.03 0 . 45 38 . 5 245 . 0 8 . 76 <0.200 <0.02 0.017 <0 . 03 <0 . 010 <0. 0 1 <0 . 0 10 
Freshwater 4 7 15 30-60 7 . 01 0 . 36 34 . 5 185 . 0 11 . 26 <0.200 <0.02 <0.010 <0 . 03 <0 . 0 10 <0 . 0 1 <0 . 01 0 
Freshwater 4 12 16 0-15 7 . 05 0 . 69 40 . 0 396 . 0 17 . 31 0 . 500 <0 . 02 0 . 067 <0 . 03 <0 . 010 <0.01 <0.010 
Freshwat e r 5 4 8 0-15 7.45 0 . 49 37.0 269.0 12 . 35 0 . 354 <0.02 0.036 <0.03 <0.010 <0.01 0.013 
Freshwater 5 10 2 0-15 7 . 40 0 . 64 38 . 0 374 . 0 17 . 41 0.455 <0.02 0.057 <0.03 <0.010 <0.01 <0.010 
Fre s hwater 5 10 3 15- 30 7.90 0 . 3 1 32 . 0 157 . 0 9 . 56 0.219 <0 . 02 <0.010 <0 . 03 <0 . 0 10 <0 . 01 0.014 
Freshwater 5 10 4 30-60 7 . 90 0 . 26 35 . 0 128 . 0 8 . 86 0 . 250 <0 . 02 <0 . 010 <0.03 0 . 010 <0 . 01 0.015 
Freshwater 5 14 6 0- 15 7 . 25 0 . 62 37.5 255.0 19.09 0 . 455 <0.02 0.080 <0 . 03 <0 . 0 10 <0 . 0 1 <0.010 
KC 1 17 66 0-15 7 . 20 0 . 59 37. 5 313.0 24.03 0 . 473 <0 . 02 0 . 075 <0 . 03 <0.010 <0 . 01 0.013 
KC 1 42 37 0-15 7 . 80 0 . 44 32.0 240.0 14 . 97 0 . 308 <0 . 02 0 . 032 <0.03 <0 . 010 <0.01 <0.010 
KC 1 43 30 0-15 7.75 0.49 31 .5 262 .0 18.35 0 . 352 <0 . 02 0 . 048 <0 . 03 <0 . 010 <0 . 01 0 . 012 
KC 2 33 31 0-15 7. 40 0 .58 36 . 0 303 . 0 31 . 05 0.418 <0 . 02 0.071 <0 . 03 <0.010 <0.01 <0 . 010 w 
KC 2 40 45 0-15 7 .70 0 . 48 3 4 . 0 261.0 14 . 85 0 . 296 <0.02 0 .050 <0 . 03 <0 . 010 <0 . 0 1 <0 . 010 N 

KC 2 45 22 0-15 7 . 40 0 .56 35 . 0 316 . 0 15 .79 0 . 403 <0 .02 0 . 034 <0 . 03 <0 . 010 <0.01 0 . 01 4 
KC 3 2 1 42 0- 15 7.40 0 . 68 41 . 0 376 . 0 22 . 09 0 . 485 <0 . 02 0.066 <0.03 <0 . 010 <0.01 0.012 
KC 3 30 44 0-15 7 . 10 0 . 36 37 . 0 180 . 0 17 . 0 4 0.219 <0 . 02 0.096 <0.03 <0.010 <0 . 01 <0.010 
KC 3 39 46 0-15 7 . 75 0 .53 32. 0 289 . 0 21 . 77 0 . 359 <0 . 02 0.052 <0 . 03 <0.010 <0 . 01 <0 . 010 
KC 4 16 67 0-15 7 . 20 0.69 42. 0 383.0 26.82 0 . 586 <0.02 0.096 <0.03 0 . 019 <0 . 01 0.024 
KC 4 16 68 15--30 7.60 0 . 42 35 . 5 223 . 0 13 .75 0 . 267 <0 . 02 0.024 <0 . 03 <0.010 <0.01 0.015 
KC 4 16 69 30-60 7 . 70 0 . 36 34 . 0 194 . 0 8 . 59 0.209 <0 . 02 0. 011 <0.03 <0.010 <0.01 0 . 015 
KC 4 16 70 60-90 7.95 0 . 33 25.5 188 . 0 8. 10 <0.200 <0 .02 <0 . 010 <0.03 <0 . 010 <0.01 0 . 016 
KC 4 24 25 0- 15 7.20 0.62 39.0 350 . 0 17. 60 0.440 <0.02 0.069 <0.03 <0.010 <0.01 <0.010 
KC 4 29 4 7 0- 15 7 . 73 0.53 37 . 0 281 . 0 23 . 66 0 . 385 <0.02 0 . 097 <0 . 03 <0 . 010 <0 . 01 <0 . 010 
KC 4 29 48 15-30 7.30 0 . 19 35 . 5 82 . 5 9 . 32 <0 . 200 <0 . 02 0.055 <0 . 03 <0 . 010 <0 . 01 <0.010 
KC 4 29 49 30- 60 7.60 0 . 46 41 . 0 268 . 0 7 . 18 0.290 <0.02 <0.010 <0 . 03 <0.010 <0 . 01 <0 . 010 
KC 4 29 50 60- 90 7 . 00 0. 12 3 2. 5 43.5 5.96 0.238 <0.02 0 . 132 <0 . 03 0 . 0 16 <0 . 0 1 <0.010 
KC 5 25 24 0- 15 6 . 65 0 . 3 1 34 . 5 149 . 0 15 . 53 0.323 <0.02 1 . 318 <0 . 03 <0 . 010 <0.01 <0 . 010 
KC 5 25 76 15-30 6.35 0 . 52 33.0 270. 0 11. 82 0.425 <0.02 0 . 070 <0 . 03 <0 . 010 <0.01 <0 . 010 
KC 5 25 77 30-60 5 . 60 0.22 37 . 5 65. 4 17 . 48 5.977 <0 . 02 6 . 747 <0 . 03 0 . 679 <0 . 01 0 . 031 
KC 5 26 7 1 0 - 15 7 . 63 0 . 57 35 . 5 319.0 19 . 57 0 . 452 <0 . 02 0 . 086 <0.03 <0 .010 <0.01 0.014 
KC 5 37 61 0 - 15 7.40 0 .52 3 4 . 0 293. 0 19 . 52 0 .39 1 <0 . 02 0 . 043 <0.03 <0 . 010 <0.01 0.016 
KC 5 37 62 15-30 7. 10 0. 57 3 7. 5 304.0 23. 32 0.448 <0.02 0 . 065 <0 . 03 <0 . 0 10 <0 .01 0.021 
KC 5 37 63 30-60 6 . 90 0 . 16 36 . 0 68.8 6.67 <0.200 <0.02 0 . 108 <0 . 03 0 . 014 <0 .01 <0 . 010 
KC 5 37 64 60-90 6 . 80 0 . 10 3 4 . 5 27 . 9 5 . 52 0 . 316 <0 . 02 0.201 <0 . 03 0 . 022 <0. 0 1 <0 . 010 

E C. = E lectrica l Cond uct i vi ty; Alk. = Alkal i nity (mg CoCO3/ L). 
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Tobie 10 . Saturated Paste Extract Doto for the Experimental Soi Is Prior to Waste Appl icotion . 

Waste Pb Zn I.In Co I.lg No K Li Sr B Ba p I.Ao Ni Se 
(mg/L) 

Freshwater <0 . 10 0 109 0.875 83 . 33 19 . 95 13 . 40 7.98 <0.04 0 . 185 0 . 900 0 . 130 0. 184 <0.05 <0.03 <0 . 30 
Freshwater <0 . 10 0 . 128 1 . 447 113 . 07 24 . 17 11 . 01 13 .93 <0 . 04 0 . 185 0.582 0.123 0 . 361 <0.05 <0 . 03 <0 . 30 
Freshwater <0 . 10 0 . 077 2.582 139. 69 31 . 27 12 . 15 19 .82 <0 . 04 0.239 1 . 035 0. 196 0 . 514 <0 . 05 <0 . 03 <0.30 
Freshwater <0 . 10 0 . 165 2.609 67.64 16 . 00 12.74 26 . 02 <0 . 04 0. 140 1. 01 4 0.1 49 0.788 <0 . 05 <0 . 03 <0.30 
Freshwater <0 . 10 0 . 050 0 . 542 111 . 19 21 . 74 12 . 72 13 .50 <0 . 04 0. 179 0 . 793 0. 128 0 . 355 <0 . 05 <0 . 03 <0 .30 
Freshwater <0 . 10 0 . 058 0.051 94.26 18 .98 10.55 8.47 <0.04 0. 126 0.889 0.081 0.327 <0 . 05 <0.03 <0.30 
Freshwater <0 . 10 0 . 170 2.621 74.8 1 19 . 27 11. 63 16 . 93 <0.04 0 . 142 0 . 568 0 . 102 0.532 <0.05 <0.03 <0.30 
Freshwater <0 . 10 0 . 122 1 . 231 35.84 10 . 01 10 . 46 5.82 <0.04 0. 103 1 . 276 0 . 031 0.404 <0.05 <0 . 03 <0 . 30 
Freshwater <0 . 10 0 . 454 1 . 519 35.23 13 . 48 9 .82 8.09 <0 . 04 0 . 081 0.526 0.234 0.276 <0 . 05 <0.03 <0 . 30 
Freshwater <0 . 10 0 . 191 1 .486 141 . 89 31 . 21 14 .68 18.70 <0.04 0.247 1 . 447 0. 155 0 . 479 <0.05 <0.03 <0 . 30 
Freshwater <0. 10 0 . 105 1 . 200 105 .74 26 . 06 15 . 60 9 . 02 <0 . 0 4 0.223 1 . 076 0 . 083 0.331 <0 . 05 <0 . 03 <0 . 30 
Freshwater <0 . 10 0 . 07 1 0 . 211 91. 73 17 . 36 13 . 03 10.75 <0 . 0 4 0 . 143 0.919 0 . 073 0.237 <0 . 05 <0.03 <0.30 
Fr eshwater <0 . 10 0 . 090 1 . 107 117. 11 27 . 64 12 . 40 13 . 69 <0 . 04 0.220 1. 0 16 0 . 114 0.502 <0.05 <0.03 <0 . 30 
Freshwater <0. 10 0 . 063 0. 0 15 53. 14 28 . 75 22.82 6.31 <0.04 0.165 0.528 0.033 0 . 200 <0.05 <0.03 <0.30 
Freshwater <0 . 10 0 047 <0 . 006 35.62 22 . 24 20 . 56 5.38 <0 . 0 4 0. 105 0.910 0.008 <0. 100 <0 . 05 <0.03 <0.30 
Freshwater <0 . 10 0 . 14 1 1 . 491 127 . 05 31 . 71 12 . 78 14 . 96 <0 . 04 0.262 1 .023 0. 149 0 . 641 <0.05 <0.03 <0.30 
Freshwater <0 . 10 0 . 046 0 . 077 90.42 17 . 75 10 . 02 8 .86 <0 . 04 0. 133 0 . 726 0.071 0 . 260 <0 . 05 <0.03 <0.30 
Freshwater <0 . 10 0 . 082 0. 722 115. 28 26 . 05 12 . 78 12 . 36 <0.04 0. 178 1 .000 0 . 111 0.384 <0 . 05 <0.03 <0.30 
Freshwater <0 . 10 0 . 054 <0.006 41 . 61 13 . 29 11 . 67 2 . 94 <0 . 0 4 0.052 1. 094 0 . 030 <0 . 100 <0 . 05 <0.03 <0 . 30 
Freshwater <0 . 10 0 . 033 <0 . 006 32 . 38 9 . 97 10 . 60 2 . 08 <0 . 04 0 . 056 0 . 682 0 . 047 <0 . 100 <0 . 05 <0.03 <0 .30 
Freshwater <0 . 10 0 . 093 1 . 187 115. 51 25 . 32 11 . 16 11 . 22 <0.04 0. 186 0.754 0 . 156 0.400 <0.05 <0.03 <0 . 30 
KCl <0 . 10 0 . 106 1 . 564 109.20 24 . 61 11 . 35 16.88 <0.04 0. 185 0.059 0 . 119 0. 425 <0 . 05 <0.03 <0.30 
KCI <0 . 10 0 078 0 . 253 79.91 18 . 75 13 . 22 7 . 12 <0 . 04 0. 115 0.500 0 . 226 0 . 236 <0 . 05 <0.03 <0.30 
KCI <0 . 10 0 . 114 0 . 185 94.02 20 . 62 14 . 51 8 . 61 <0 . 04 0 . 139 1 . 159 0 . 064 0 . 258 <0 . 05 <0.03 <0 . 30 
KCI <0 . 10 0 . 092 2 . 3 12 109 . 36 22 . 92 14.36 12 . 15 <0.04 0. 176 0.535 0 . 304 0.384 <0 . 05 <0.03 <0.30 w 
KCI <0 . 10 0 102 0 . 317 87 . 65 20 . 78 12 .89 7 . 92 <0.04 0 . 133 0.456 0 . 238 0 . 265 <0 . 05 <0 . 03 <0 . 30 w 
KCI <0 . 10 0 . 136 0 . 500 99 . 19 22 . 92 13 . 54 12 . 16 <0 . 0 4 0 . 172 0. 775 0 . 063 0.227 <0.05 <0.03 <0.30 
KCI <0 . 10 0 . 106 1 .308 122.58 29. 13 13.07 28 . 79 <0.04 0 . 235 0.537 0.341 0 . 511 <0.05 <0 . 03 <0.30 
KCI <0 . 10 0 . 078 1 . 299 57 . 77 13 . 23 11 . 69 12 . 82 <0 . 04 0 . 11 4 0 . 438 0 . 205 0 . 273 <0.05 <0 . 03 <0 . 30 
KCI <0 . 10 0 . 068 0 . 319 95.12 23 . 13 15 . 42 8 . 63 <0.04 0.155 0.602 0 . 282 0.281 <0 . 05 <0 . 03 <0.30 
KC I <0 . 10 0 . 137 4.262 127 . 03 28 . 74 11 . 56 21 . 68 <0 . 04 0 . 221 0 . 081 0 . 176 0 . 569 <0.05 <0.03 <0 . 30 
KC I <0 . 10 0 . 085 0.590 73.13 17 . 42 11 . 98 6 . 31 <0 . 04 0 . 104 <0.040 0 . 047 0 . 2 11 <0.05 <0 . 03 <0.30 
KCI <0 . 10 0 . 073 0 . 036 60 . 41 15 . 56 11 . 46 3.60 <0 . 0 4 0 . 075 <0.040 0 . 027 0. 11 0 <0.05 <0 . 03 <0.30 
KCI <0 . 10 0 . 065 0 . 025 54 . 48 15 . 78 14 .36 1 . 57 <0 . 04 0 . 062 <0 . 040 0 . 019 0 . 113 <0 . 05 <0 . 03 <0.30 
KC <0 . 10 0 115 0 . 984 115. 47 27 . 98 12. 98 13 . 57 <0.04 0 . 198 0.944 0.110 0 . 362 <0 . 05 <0 . 03 <0 . 30 
KC <0 . 10 0 . 111 2 . 201 93.94 21 . 40 15 . 16 15.05 <0 . 04 0. 159 0 . 454 0 . 267 0 . 447 <0 . 05 <0.03 <0 . 30 
KC <0 . 10 0 . 087 0 . 070 19 . 46 6 . 14 10 . 44 10.55 <0 . 04 0 . 057 0 . 616 0.212 0 . 113 <0.05 <0.03 <0 .30 
KC <0 . 10 0 . 034 0 . 107 73. 18 16 . 84 11 . 39 14 . 32 <0 . 04 0 . 147 0.376 0. 177 <0 . 100 <0 . 05 <0.03 <0 . 30 
KC <0 . 10 0 . 034 0.025 9.60 2 . 60 8 . 34 7.95 <0.04 0.023 0 . 688 0.220 <0. 100 <0.05 <0.03 <0.30 
KC <0 . 10 0 . 163 2 . 749 49 . 68 13 . 44 11 .25 9 . 57 <0 . 04 0. 111 0 . 935 0 . 067 0 . 344 <0 . 05 <0 . 03 <0.30 
KC <0 . 10 0 . 110 9 . 304 89 . 69 18 . 45 9 . 74 12 . 18 <0.04 0. 185 0 . 073 0. 144 0 . 380 <0 . 05 <0 . 03 <0.30 
KC <0 . 10 0 . 319 1 . 833 36.85 8 . 19 11 . 30 9 . 40 <0.04 0 . 097 0.067 0. 156 0 . 806 <0 . 05 <0.03 <0.30 
KC <0 . 10 0. 122 1. 942 105.32 23 . 51 13 .26 14.58 <0.04 0. 175 0.056 0.113 0 . 391 <0 . 05 <0.03 <0.30 
KC <0 . 10 0 . 084 0 . 337 97 . 54 22 . 27 13 . 90 8 . 54 <0 . 04 0 . 147 <0 . 040 0.067 0 . 273 <0.05 <0 . 03 <0.30 
KC <0 . 10 0 . 085 3 . 154 100.03 23.28 13 . 56 13 .86 <0 . 04 0 . 171 0.056 0. 113 0 . 402 <0.05 <0 . 03 <0 . 30 
KC <0 . 10 0 . 130 0.026 17.26 4 . 66 8 . 63 8 . 26 <0 . 04 0 . 035 0.048 0.022 <0 . 100 <0 . 05 <0 . 03 <0 . 30 
KC <0 . 10 0 083 0 . 035 7.89 2 . 30 6 . 62 5. 72 <0 . 04 0 . 0 19 0 . 053 0.008 <0.100 <0 . 05 <0 . 03 <0.30 
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Tob I e 10 . Sa t u r a t ed Paste Extract Doto f o r the Exper imen tal Soi Is Prior to Waste Appl icot i on . 

Wa st e Ca s Si As 
(mg/L) 

Fr eshwater <0 . 010 11. 18 -4 . 03 0.138 
Fre s hwate r <0. 010 7 . 06 4 . 77 0. 161 
Freshwater <0 .0 10 8. 76 6.41 0.179 
Fre shwater <0 . 01 0 9 . 35 10.70 0.099 
Fre s hwate r <0. 010 7.63 4 . 41 0. 14 1 
Fre s hwater <0 . 010 7.66 5 .90 0 . 1-40 
Freshwater <0 . 010 7.54 7 . 24 0.087 
Freshwater <0 . 010 6 . 25 13 . 75 0 . 056 
Fre s hwater 0 . 01 2 6 . 81 15 . 72 0 . 039 
Freshwate r <0 . 010 10 . 34 8 . 95 0 . 211 
Freshwater <0 . 010 7 .24 4 . 46 0. 133 
Freshwater <0.010 8 . 27 1 . 41 0 . 119 
Freshwater <0.0 10 8 . 63 5 . 6.3 0 . 1.37 
Freshwater <0. 010 10 . 92 8 . 04 0. 101 
Freshwater <0 . 010 5. 77 8 . 79 0.080 
Freshwater <0 . 010 8 . 78 5.29 0. 148 
Freshwater <0. 010 7.95 3 . 30 0 . 125 
Freshwater <0. 010 7.83 7 . 28 0 . 165 
Freshwater <0 . 01 0 5 . 75 8.44 0.082 
Freshwater <0 . 010 5 . 19 7 .54 0.068 
Freshwater <0 . 010 8 . 64 5.42 0 . 148 
KC I <0. 01 0 8 . 19 4 .47 0 . 10.3 
KC <0. 010 7.84 6.60 0.091 
KC <0.010 10 . 02 5.87 0. 101 
KC <0 . 010 9 . 40 4 . .36 0. 111 w 
KC <0.010 7 . 25 6 . 78 0.097 .:,. 

KC <0 . 010 8 . 07 .3 . 1.3 0 . 115 
KC <0. 010 9. 18 6.58 0.120 
KC <0. 010 5 . 67 5 . 03 0.074 
KC <0 . 010 8 . 28 5 . 87 0 . 101 
KC <0. 010 7.60 6 . 01 0 . 119 
KC <0.010 6 . .33 3.47 0.087 
KC <0. 010 6 . 54 3 .65 0.076 
KC <0.0 10 7.76 4 . 37 0.073 
KC <0.010 8 . 89 5 .78 0. 121 
KC <0 . 010 7 . 32 5.05 0. 104 
KC <0.010 5.78 7.90 0.041 
KCI <0.010 4 . 73 2 . 10 0 . 098 
KCI <0 . 010 3. 01 9 . 50 0 . 033 
KCI <0. 010 7 . 15 6 . 52 0 . 061 
KCI <0 .010 7.25 5.05 0.044 
KCI <0 .010 10. 0.3 22. 18 0 . 040 
KCI <0 .010 7 . 27 3 .76 0 . 115 
KCI <0 . 010 6 . 61 4.26 0 . 103 
KCI <0 . 010 7 . 31 .3.87 0 . 107 
KCI <0 . 010 4. 15 6 . .34 0.0.35 
KC I <0 . 010 .3 . 68 10 . 25 <0 . 03 
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Tobie 10 . Saturated Paste Extract Doto for the Experimental Soi Is Prior to Waste Appl icotion . 

Waste Rote PI ot Sample Depth pH E.C. Sot· n Al k . Cl Al Cr Fe V Ti Cd Cu 
No. Number (cm} (dS/m) (7.) (mg/L) 

NaCl 6 22 35 0-15 7 .00 0 . 59 37 .5 305.0 28.26 0.478 <0 . 02 0. 173 <0.03 0.015 <0 .01 0.011 
NaCl 6 32 36 0-15 7 .50 0.54 34 . 5 295 . 0 26. 72 0.383 <0.02 0 .0'49 <0.03 <0.010 <0 .01 0.011 
NaCl 6 41 38 0-15 7.80 0 . 45 32.5 233 .0 22. 72 0.289 <0.02 0.026 <0.03 <0.010 <0 . 01 0.015 
NoC 7 18 55 0-15 7.60 0.66 37.5 368.0 19. '48 0.500 <0.02 0.079 <0.03 <0.010 <0.01 <0.010 
NoC 7 27 65 0-15 6.90 0.45 38 .0 225 . 0 25 . 19 0.'455 <0.02 0.1H <0 .03 0 . 018 <0 .01 0.027 
NoC 7 34 26 0-15 7 . '40 0 . 61 36 .5 344 . 0 21 .87 0 . H3 <0.02 0 .0'49 <0 .03 <0.010 <0.01 <0.010 
NoC 8 20 43 0-15 7.50 0.65 39.5 361 . 0 25.07 0.518 <0.02 0. 105 <0.03 0. 011 <0.01 <0.010 
NoC 8 35 23 0-15 7. 10 0.73 38 .0 417 . 0 20 .73 0.503 <0.02 0.0'49 <0.03 0. 122 <0.01 <0.010 
NoC 8 35 73 15-30 7.30 0 .76 37 . 5 419 . 0 18 . '42 0 . 511 <0.02 0.037 <0 .03 <0 .010 <0.01 0 . 010 
NoC 8 35 74 30-60 8.03 0 .37 32 . 5 152 .0 7 . 79 <0.200 <0.02 <0.010 <0.03 <0.010 <0.01 <0.010 
NoC 8 35 75 60-90 8.06 0.36 33 .5 152.0 6.88 <0.200 <0.02 <0 .010 <0.03 <0.010 <0.01 <0 . 010 
NoC 8 44 27 0-15 7.60 0. 46 33 .0 250.0 16 .6'4 0.336 <0 . 02 0.030 <0.03 <0 . 010 <0 . 01 0 . 015 
NoC 8 44 28 15-30 7.80 0 .33 34 .5 181 . 0 7.83 0.218 <0.02 0.019 <0 .03 <0 .010 <0.01 0 . 01'4 
NoC 8 44 29 30-60 8 .00 0.30 37.0 150.0 10.'42 <0.200 <0.02 <0 .010 <0.03 <0.010 <0.01 <0.010 
NoC 9 19 51 0-15 7. 10 0.64 44 . 5 359.0 18 . 85 0.'455 <0 . 02 0.090 <0 .03 <0.010 <0 .01 <0.010 
NoC 9 19 52 15-30 7.50 0 . 58 36 . 5 308.0 21 . 76 0.379 <0.02 0.0H <0 .03 <0 .010 <0.01 0 . 015 
NoC 9 19 53 30-60 7.90 0.31 25.5 94.7 18.21 0.383 <0 . 02 0.242 <0 .03 0.016 <0.01 0 .022 
NoC 9 19 54 60-90 7.50 0. 16 22 . 5 52 . 5 16.41 11.1H <0.02 13 .98'4 0 .04 0 . 913 <0.01 0.036 
Noe 9 31 39 0-15 7 . 40 0 . 56 34.5 318.0 3'4.31 0.'423 <0.02 0 .0'47 <0 .03 <0.010 <0 . 01 <0.010 
NoC 9 31 40 15-30 6.80 0 .20 33 .0 74 . 4 16.69 <0.200 <0.02 0.01'4 <0 .03 <0 .010 <0 . 01 <0 . 010 
NoC 9 31 41 30-60 6.90 0 . 11 33 . 0 40.3 7.33 <0.200 <0.02 0.045 <0.03 <0.010 <0 . 01 <0 . 010 
NoC 9 36 72 0-15 7.60 0 . 52 34 . 0 294 . 0 17. 13 0.383 <0.02 0.037 <0 .03 <0 . 010 <0.01 0 . 01'4 
NoC 10 23 32 0-15 7 . 00 0 . 55 40 . 5 260 .0 36 .03 0.412 <0.02 0.172 <0 . 03 <0.010 <0 .01 <0.010 
NoC 10 23 33 15-30 7. 10 0 . 58 37 . 5 322 . 0 16 . 51 0 .372 <0 . 02 0.061 <0.03 <0.01.0 <0.01 <0.010 
NoC 10 23 34 30-60 7.90 0.34 36.0 186 . 0 7.57 <0.200 <0 .02 <0.010 <0.03 <0.010 <0.01 <0.010 w 
NoC 10 28 56 0-15 7.00 0 . 43 38 .0 217 .0 22.58 0 . '423 <0.02 0 .378 <0.03 0 . 021 <0.01 0.012 U1 

NoC 10 38 57 0- 15 7.40 0 . 52 37 . 0 295 .0 14 . 60 0 . 395 <0.02 0 . 0'40 <0.03 <0. 010 <0.01 0 .018 
NoC 10 38 58 15-30 7.20 0 .34 37 . 5 172 .0 12.75 <0.200 <0.02 0.014 <0.03 <0.010 <0.01 <0.010 
NoC 10 38 59 30-60 6 .80 0 . 16 39 .0 56 . 2 7.'49 <0 . 200 <0.02 0.088 <0 .03 <0 .010 <0.01 <0.010 
NoC 10 38 60 60-90 6.70 0 . 12 38 .0 38 . 7 8 . 2'4 <0 . 200 <0.02 0 .0H <0 .03 <0 .010 <0.01 <0.010 

E.C . = Electri ca l Conductivity; Alk. • Aiko I inity (mg CoCO3/L). 
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Tobie 10. Saturated Paste Extract Doto for the Experimental Soi Is Prior to Waste Appl icotion. 

Waste Pb Zn Mn Co Mg No K Li Sr B Bo p '-Ao Ni Se 
(mg/L) 

NaCl <0 . 10 0 . 146 2.650 106.73 24.33 12.97 23.79 <0.04 0.201 0.601 0.365 0.526 <0.05 <0.03 <0.30 
NaCl <0 . 10 0.097 0.577 100 .59 21 . 81 15. 72 10.65 <0.04 0. 147 0.516 0 . 268 0.246 <0.05 <0.03 <0.30 
NaCl <0. 10 0 . 053 0. 129 77 . 30 19.89 15.36 6.32 <0.04 0. 116 0.525 0.234 0.205 <0 . 05 <0.03 <0.30 
NaCl <0. 10 0 . 106 0.750 125.31 27.86 12. 61 14 .00 <0.04 0. 197 0 . 109 0 . 150 0.394 <0.05 <0.03 <0.30 
NaCl <0. 10 0. 130 2.233 78.71 17.96 13.20 13.74 <0 . 04 0. 137 0.086 0. 108 0.408 <0.05 <0.03 <0.30 
NaCl <0. 10 0 . 091 0 . 667 114. 10 24.71 15 . 2 1 12.29 <0.04 1. 186 0.988 0.093 0.244 <0.05 <0.03 <0 . 30 
NaCl <0. 10 0 . 118 1 .256 124.85 29.22 12 .70 18 . 06 <0.04 0 . 224 0 .502 0.314 0.483 <0.05 <0.03 <0.30 
NoC <0 . 10 0 . 122 1 . 479 131 . 85 32.66 12 . 74 16 . 55 <0.04 0.235 0.872 0 . 166 0.454 <0.05 <0.03 <0.30 
NoC <0. 10 0.065 0.311 126.34 42 . 02 15. 23 10.38 <0.04 0.232 <0 . 040 0 . 125 0.344 <0.05 <0.03 <0.30 
NoC <0 .10 0 . 035 0.041 45.36 22 . 45 15 .95 1. 74 <0.04 0.088 <0.040 0 . 016 <0. 100 <0.05 <0 . 03 <0.30 
NaC <0. 10 0 . 035 0 . 013 41. 52 22.06 16.63 2 . 31 <0.04 0 . 083 <0.040 0 . 015 <0. 100 <0.05 <0.03 <0 .30 
NoC <0 . 10 0 . 051 0.019 88.90 18.79 12 . 59 7 .8 1 <0.04 0.134 0.791 0 . 065 0.209 <0.05 <0.03 <0.30 
NoC <0. 10 0.048 0. 147 60 .20 13 . 13 11, 15 4 .92 <0.04 0 . 082 0.907 0.032 0.153 <0.05 <0.03 <0 .30 
NoC <0. 10 0.035 <0.006 47.81 11 . 81 10 .66 1. 62 <0.04 0.051 0.689 0.025 <0 . 100 <0.05 <0.03 <0.30 
NoC <0. 10 0 . 141 1 . 719 114 . 22 26. 19 11 . 52 29.05 <0.04 0.209 0 . 139 0 . 168 0 . 467 <0.05 <0.03 <0.30 
NoC <0. 10 0 . 148 0.601 93.09 24.07 14 .86 26.55 <0.04 0. 165 0 . 175 0. 166 0.344 <0 . 05 <0.03 <0.30 
NoC <0 . 10 0 . 085 0.010 48.86 12.43 15 . 41 9. 51 <0.04 0.067 0 . 191 0. 108 0. 117 <0.05 <0.03 <0 . 30 
NaC <0 . 10 0 . 051 0.101 22.82 7.40 12 . 11 7.41 <0.04 0.042 0. 184 0.098 0.354 <0.05 <0.03 <0.30 
Noe <0. 10 0.086 0.544 108.86 23.90 17.90 15.58 <0.04 0 . 183 0.680 0.327 0.366 <0.05 <0.03 <0.30 
NoC <0 . 10 0. 109 0.088 18 . 65 6 . 21 10 .76 12.43 <0.04 0.045 0.489 0. 171 <0. 100 <0.05 <0.03 <0 . 30 
NoC <0. 10 0.083 0 . 045 8 . 76 2 . 8 2 8 . 87 8.73 <0.04 0.021 0.681 0 . 223 <0. 100 <0.05 <0.03 <0.30 
Noe <0. 10 0 . 106 0 . 538 99. 16 22 . 34 13. 10 9.69 <0.04 0 . 152 <0.040 0.079 0.315 <0.05 <0.03 <0.30 
NaCl <0. 10 0 118 1. 652 97. 17 22.68 14 . 42 17.89 <0.04 0. 179 0.507 0.294 0.421 <0.05 <0.03 <0.30 
NaCl <0. 10 0 .083 4.347 97.80 26.06 12.52 20.76 <0 . 04 0 . 186 0.506 0.308 0 . 376 <0.05 <0.03 <0.30 
NaCl <0. 10 0 .052 0.044 42.45 18.82 15. 14 5.95 <0 . 04 0.105 0.429 0.186 0.140 <0.05 <0.03 <0.30 w 
NaCl <0 . 10 0 . 137 3 . 220 75.21 17. 15 11 . 19 14 . 78 <0.04 0.135 0.143 0.133 0 . 440 <0.05 <0.03 <0.30 0-, 

NaCl <0. 10 0.067 0 .264 97.36 21 . 44 12 . 96 7.87 <0.04 0.158 0.056 0.087 0 . 222 <0.05 <0 . 03 <0 .30 
NaCl <0.10 0 . 061 0.641 48 . 47 11 . 32 10 . 73 13 . 01 <0.04 0.097 0.077 0.067 0 . 103 <0.05 <0 . 03 <0.30 
NaCl <0. 10 0 . 061 0. 158 15 . 77 4. 15 7.8 1 8. 75 <0 . 04 0.036 0.095 0.036 <0. 100 <0.05 <0.03 <0.30 
NaCl <0. 10 0 . 064 0 .019 10. 16 2. 77 6 . 93 6.86 <0.04 0.023 0.117 0.033 <0. 100 <0.05 <0.03 <0.30 
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Tobie 10 . Soturoted Paste Extr act Doto for the Exper imental Soi Is Prior to Waste Appl i cotion. 

Wa ste Co s Si As 
(mg/L) 

NoC I <0 . 010 10.56 6.53 0 . 108 
NaCl <0 . 010 7. 67 4.42 0 . 109 
NaCl <0 . 010 8.08 8. 13 0.087 
NaCl <0 . 010 8 . 46 5 .84 0. 11 2 
NaCl <0.010 5.86 4.82 0.074 
NoC <0.010 8.26 4.31 0 . 111 
NoC <0.010 9.86 6.06 0 . 123 
NoC <0.010 10 . 01 7.36 0 . 148 
NoC <0.010 15.69 8.37 0 . 154 
NoC <0 .010 17.36 10 . 22 0 . 061 
NoC <0 .010 16.66 10. 10 0.052 
NoC <0.010 8 . 75 4.58 0 . 108 
NoC <0 .010 5.83 4.98 0.076 
NoC <0. 010 5 . 60 6 . 62 0 . 066 
Noe <0. 010 7 . 40 4.56 0. 101 
NoC <0 . 010 7.06 6 . 43 0 . 106 
NoC <0. 010 7. 11 2.88 0 . 066 
NoC <0 . 010 5.78 31. 24 0 . 040 
NoC <0 . 010 8 . 36 3 . 99 0 . 112 
NaCl <0 . 010 .3 . 99 6.34 0 . 043 
NaCl <0. 01 0 5 .38 12 . 16 <0. 03 
NaCl <0 010 8 . 76 4.54 0 . 116 
NaC l <0 . 0 10 10 . 22 6 . 00 0 . 099 
NaCl <0 . 010 8 . 01 4.61 0 . 116 
NaCl <0 . 0 10 4 . 58 7. 13 0 . 074 w 
NaCl <0 . 010 5. 80 5.36 0 . 078 -..J 

NaCl <0 . 010 5 . 90 2 . 80 0 . 108 
NaC l <0 . 010 5.36 2.43 0 . 071 
NaC l <0 . 010 5 . 68 7 . .35 0 . 030 
NaCl <0 . 010 3.50 10 . 22 <0 .03 
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Tobie 11. Sta ti st ica l Parameters o f Saturated Paste Extract Data for the 0-15 cm Depth Samples . 

Statistics pH E.C. Sot' n Al k. Cl Al Cr f'e V Ti Cd Cu Pb Zn Mn 
(dS/m) (Kg/Kg) (mg/L) 

Count (N) 45 . 00 45.00 45.00 45.00 45.00 45.00 45.00 45.00 45.00 45.00 45.00 45.00 45.0 45.00 45.00 
Sum 328. 16 24.98 16.63 13490.00 926.53 18.98 0 . 90 5.43 1. 35 0.70 0.45 0.55 4 .5 4.76 56 . 44 
Mean 7 . 29 0.56 0.37 299.78 20.59 0.42 0 . 02 0 . 12 0.03 0.02 0.01 0.01 0. 1 0. 11 1.25 
SEM 0.05 0.01 0.00 9. 77 0.80 0.01 0 . 00 0.03 0.00 0 . 00 0.00 0.00 0.0 0. 01 0. 15 
Median 7.30 0.56 0.37 295.00 19.57 0.42 0 .02 0.07 0.03 0 . 01 0.01 0 . 01 0. 1 0. 11 1. 19 
Vor i once 0. 11 0.01 0.00 4298.09 28.69 0.01 0.00 0 . 04 0.00 0.00 0 . 00 0 . 00 0.0 0.00 0.97 
Stoev (sd) 0.32 0. 10 0.03 65.56 5 . 36 0.08 0.00 0.21 0.00 0.02 0.00 0.00 0.0 0.03 0.99 
Maximum 7 .80 0.75 0 . 45 430.00 36 .03 0 .68 0 . 02 1 . 32 0.03 0.12 0 . 01 0.03 0.1 0. 19 4 . 26 
Minimum 6.40 0.31 0.32 149.00 10 . 52 0.22 0.02 0.03 0.03 0.01 0.01 0.01 0 . 1 0.05 0.02 
Range 1 . 40 0.H 0. 13 281. 00 25.51 0.46 0 . 00 1. 29 0.00 0. 11 0 . 00 0.02 0.0 0.15 4.24 
Skewness -0.70 -0 .1 1 0.16 -0.02 0.89 0.37 4.81 4.54 2 .22 0.30 0.89 
Kurtosis 0.62 -0. 11 -0.13 -0.34 1 .04 1 . 27 25.52 20.18 5.18 -0.19 0.50 

SEM = Standard Error of the Mean; E.G.= Electricol Conductivity; Alk. • Alkalinity (mg CaC03/L). 

Statistics Ca Mg No K Li Sr B Bo p Mo Ni Se Co s Si 
(mg/L) 

Count (N) 45 00 45.00 45.00 45.00 45.00 45.00 45.00 45.00 45.00 45.00 45.00 45.00 45 . 00 45.00 45.00 
Sum 4572. 78 1038 . 91 588.97 622.33 1 .80 8.82 27.87 7.31 16 . 94 2.25 1. 35 13 . 50 0.45 369.49 245.00 
Mean 101 . 62 2309 .00 13 .09 13 .83 0 .04 0.20 0.62 0.16 0.38 0.05 0.03 0.03 0 .01 8.21 5.43 
SEM 3 .05 0.71 0 .24 0.83 0.00 0.02 0.05 0.01 0.02 0.00 0.00 0 . 00 0.00 0 . 19 0.24 
Median 100.59 22.92 12.96 13 . 50 0 .04 0 . 18 0.60 0.13 0 . 37 0.05 0.03 0.03 0.01 8.19 5 . 36 
Variance 417.43 22.44 2.50 31 .07 0.00 0.02 0. 13 0.01 0.02 0.00 0.00 0.00 0.00 1. 64 2.70 w 
StDev (sd) 20.43 4.74 1 .58 5.57 0 .00 0. 16 0.36 0.09 0 . 13 0.00 0 . 00 0.00 0.00 1. 28 1 .64 0::, 

Maximum 141 .89 32.66 17.90 29.05 0.04 1. 19 1. 45 0.37 0.79 0.05 0.03 0 . 30 0.01 11 . 18 10 . 70 
Minimum 49.68 13.23 10.02 6.32 0.04 0.11 0.04 0.06 0 . 18 0.05 0 . 03 0.30 0.01 5.67 1 .41 
Range 92.2 1 19 . 43 7.87 22.74 0 .00 1 .08 1 . 41 0 . 30 0.60 0.00 0 . 00 0.00 0.00 5.51 9 . 30 
Skewness - 0.33 0.08 0.63 1 . 11 6.04 -0 . 12 0.82 0.81 0. 12 0.60 
Kurtosis 0.05 -0.41 0. 74 1 .04 38.98 -0.75 -0.48 1. 00 -0.07 1 . 84 

Statistics As 
(mg/L) 

Count (N) 45.00 
Sum 5 . 26 
Mean 0 . 12 
SEM 0 .00 
Median 0 . 11 
Variance 0 .00 
StDev (sd) 0 . 03 
Maxi mum 0 . 2 1 
Minimum 0 .06 
Ronge 0 . 15 
Skewnes s 0 93 
Kurto5,5 I 82 
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Tobie 12. Stal isticol Parameters of Saturated Paste Extract Doto for the 15-30 cm Depth Samples . 

Statistics pH E.C. Sot' n Al k . Cl Al Cr fe V Ti Cd Cu Pb Zn Mn 
(dS/m) (Kg/Kg) (mg/L) 

Count ( N) 13 . 00 13 . 00 13 .00 13 .00 13.00 13 . 00 13.00 13 .00 13 . 00 13.00 13.00 13.00 13 . 0 13 .00 13 .00 
Sum 94 . 48 5 . 50 4.62 2859.90 186.44 4 . 31 0.26 5 .52 0.39 0. 17 0 . 13 0 . 16 1 . 3 1 . 12 20.51 
Mean 7 . 27 0 . 42 0.36 219.99 14.34 0.33 0.02 0.42 0.03 0.01 0.01 0.01 0 . 1 0 .09 1. 58 
SEM 0 . 14 0 . 05 0 . 01 28.84 1. 38 0.04 0 .00 0.39 0.00 0.00 0.00 0.00 0 . 0 0 .01 0 . 74 
Median 7 . 30 0 . 42 0 .36 223 .00 13.75 0 . 27 0 .02 0.04 0 . 03 0 .01 0.01 0 . 01 0 . 1 0 . 09 0 . 59 
Variance 0 . 26 0.03 0 .00 10813 .55 24 . 66 0 . 02 0.00 1. 94 0.00 0 . 00 0.00 0 . 00 0 . 0 0 . 00 7 . 15 
StDev (sd) 0 .51 0 . 17 0 . 02 103 . 99 4 .97 0.15 0.00 1 .39 0.00 0.01 0.00 0.00 0 . 0 0.03 2 . 67 
Mox i mum 8 . 03 0 . 76 0.39 419.00 23.32 0 . 67 0.02 5 .06 0.03 0.05 0.01 0 .02 0 . 1 0. 15 9 . 30 
Minimum 6 . 35 0 . 19 0 . 32 74 . 40 7. 83 0 . 20 0 .02 0.01 0.03 0 . 01 0 .01 0 . 01 0 . 1 0 .05 0 . 01 
Range 1 . 68 0 .57 0 .07 344 . 60 15 . 49 0 . 47 0.00 5 .05 0 . 00 0 . 04 0 . 00 0 . 01 0 . 0 0 . 10 9.30 
Skewness -0 . 32 0.JS -0.28 0 .23 0 . 42 1 . 02 3.60 3 . 61 1. 49 0 . 71 2.39 
Kurtosis - 0 . 51 -0 . 61 -1. 48 -0.61 -0.79 0 . 40 12.99 13.00 2.41 - 0.02 5 . 94 

SEM: Standard Error of the Mean ; E.C. ~ Electrical Conductivity; Alk . • Alkalinity (mg CoCO3/L). 

Statistics Co Mg No K Li Sr B Bo p Mo Ni Se Co s Si 
(mg/ L) 

Count (N) 13.00 13.00 13.00 13.00 13 .00 13.00 13.00 13 .00 13.00 13.00 13 . 00 13.0 13 .00 13.00 13. 00 
Sum 857. 44 240 . 16 165.92 146.02 0.52 1. 64 5 . 88 1 . 48 3 .23 0 . 65 0 . 39 J . 9 0 . 13 95 . 51 83 . 67 
Mean 65 . 96 18 . 47 12.76 11 . 23 0.04 0. 13 0 . 45 0 . 11 0 . 25 0 . 05 0 . 03 0 .3 0 . 01 7 . 35 6 . 44 
SEM 9.33 2 . 84 0 . 96 1.84 0.00 0 . 02 0 . 12 0 .02 0 . 04 0.00 0 . 00 0 .0 0 . 00 0.83 0 .82 
Medi an 60 . 20 17.42 11 . 67 10.55 0.04 0. 10 0.49 0. 11 0.21 0.05 0.03 0 .3 0.01 6 . 33 6 . 34 
Variance 1131 . 23 104 . 50 12 . 06 43 . 78 0 .00 0.00 0 . 18 0 . 01 0 .02 0 . 00 0 .00 0.0 0 . 00 8.98 8 . 72 
Stoev (sd) 33 . 63 10 . 22 3.47 6 . 62 0 .00 0 .06 0 . 43 0 .09 0. 13 0 . 00 0 . 00 0 .0 0 . 00 3 .00 2 . 95 w 
Maximum 126 . 34 42.02 22 .82 26.55 0 .04 0 .23 1 . 28 0 . 31 0 . 40 0.05 0 .03 0 .3 0 . 01 15 . 69 13 . 75 '° 
Minimum 18.65 6 . 14 9.74 2.94 0 .04 0.05 0.04 0 .03 0 . 10 0 . 05 0 .03 0 .3 0 . 01 3 .99 2.43 
Range 107 .69 35.88 13 . 08 23 . 61 0 .00 0.19 1 . 24 0 .28 0.30 0.00 0 . 00 0 . 0 0.00 11 . 71 11 . 32 
Skewness 0 . 18 0 . 91 2.28 1 . 11 0 . 16 0 . 75 0.94 0.02 2.08 1 . 13 
Ku rt osis - 0 . 96 0.85 6 . 01 1. 23 -1. 26 - 0 . 61 0 .53 -2 . 01 4 . 93 2 . 05 

Statistics As 
(mg/L) 

Count (N) 13 .00 
Sum 1 .08 
Mean 0 .08 
SEM 0 .01 
Median 0 .08 
Variance 0 .00 
Stoev (sd) 0 .03 
Mox imum 0 . 15 
Minimum 0 .04 
Range 0 . 11 
Sk ewness 0 5 1 
Kur t osi s 0 10 
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Tobie 13 . Stotist i co l Parameters of Saturated Paste Extract Dato for the 30 to 60 cm Depth Samples . 

Sotistics pH E.C. Sot' n Al k. Cl Al Cr Fe V Ti Cd Cu Pb Zn Mn 
(dS/ m) (Kg/Kg) (mg/L) 

Count (N) 13 . 00 13.00 13 .00 13 . 00 13.00 13.00 13.00 13 .00 13.00 13.00 13.00 13 . 00 13.00 13 .00 13.00 
Sum 93 . 64 3 . 72 4 . 55 1727 . 40 134 . 38 9 . 12 0 . 26 8 . 04 0 . 39 0 .81 0 . 13 0 . 17 1 .30 1 . 44 3.84 
Mean 7 . 20 0 . 29 0 .35 132 . 88 10 .34 0 . 70 0 . 02 0 . 62 0 . 03 0 .06 0 . 01 0 . 01 0.10 0 . 11 0 .30 
SEM 0 . 25 0.03 0 .01 18 . 40 1 . 13 0 . 44 0.00 0 . 51 0 .00 0 . 05 0 . 00 0 .00 0.00 0 . 04 0 . 17 
Medi an 7 . 60 0.31 0 .35 139 . 00 8 .59 0 . 20 0 . 02 0 . 01 0.03 0 .01 0 . 01 0.01 0 . 10 0 .06 0.04 
Vari once 0. 78 0.01 0 .00 4401 . 64 16 . 73 2 . 53 0.00 3 . 43 0 .00 0 .03 0 . 00 0 . 00 0.00 0.02 0.38 
StOev (sd) 0 . 88 0. 10 0 . 04 66 . 34 4 .09 1 . 59 0 . 00 1 . 85 0 .00 0 . 19 0.00 0 . 01 0.00 0 . 13 0.62 
Maximum 8.03 0 . 46 0 . 41 268.00 18 . 21 5 . 98 0 . 02 6.75 0.03 0 . 68 0 . 01 0 . 03 0. 10 0 . 45 1.83 
Minimum 5.40 0. 11 0. 26 40 . 30 6.67 0 . 20 0.02 0 . 01 0.03 0.01 0 . 01 0 . 01 0.10 0 .03 0.01 
Range 2 . 63 0 . 35 0 . 16 227 . 70 11 . 54 5 .78 0.00 6 . 74 0 .00 0 . 67 0.00 0 .02 0.00 0 . 42 1 .83 
Skewness -1 . 12 -0 . 29 -1 .05 0 . 38 1 . 17 3 . 57 3 . 53 3 . 60 2 . 20 2. 18 2.21 
Kurtosis 0 . 33 - 0.47 2 . 90 -0.29 - 0 . 13 12 .81 12 . 61 13 . 00 4 . 64 4 . 15 3.54 

SEM = Standard Err or of the Mean ; E.C. = Electrical Conductivity; Alk. - Aiko I inity (mg CoCO3/L). 

Sot is t i c s Co Mg No K Li Sr B Bo p Mo Ni Se Co s Si As 
(mg/ L) 

Count (N) 13 . 00 13 .00 13 .00 13 .00 13.00 13.00 13.00 13.00 13.00 13.00 13.00 13 . 00 13 .00 13 . 00 13.00 13.00 .p. 
Sum 499 .93 163 . 42 157 .59 87 . 41 0 .52 0 .96 4 . 77 1 . 27 2.25 0 . 65 0 . 39 3 .90 0. 13 88 . 92 113 0 . 76 0 
Mean 38 . 46 12.57 12. 12 6.72 0.04 0 .07 0.37 0 . 10 0. 17 0.05 0.03 0.30 0 . 01 6.84 8 . 67 0.06 
SEM 4 .97 1 .81 1 . 01 1 . 04 0.00 0 .01 0.09 0 .02 0.05 0 .00 0 .00 0.00 0 .00 0.97 1 . 53 0.01 
Median 36 .85 12.43 11 .30 8 .09 0 . 04 0 .08 0.38 0.05 0.10 0 . 05 0 . 03 0 . 30 0 .01 5.68 7 .35 0.07 
Variance 320 .87 42 . 77 13.22 14 . 13 0.00 0 .00 0.09 0.01 0.04 0 .00 0.00 0.00 0 . 00 12.22 30 . 31 0.00 
StDev (sd) 17 . 91 6 . 54 3.64 3 .76 0 . 00 0 .04 0 .31 0.09 0 .20 0 . 00 0 . 00 0 .00 0 .00 3 . 50 5 . 51 0 . 02 
Maximum 73 . 18 22.45 20 .56 14 .32 0.04 0 . 15 0 . 91 0 . 23 0.81 0 .05 0 . 03 0 . 30 0 . 01 17 . 36 22. 18 0 . 10 
Minimum 8 . 76 2.82 7 .81 1 . 62 0 .04 0 .02 0.04 0 . 01 0 . 10 0 . 05 0 .03 0.30 0 . 01 4 . 15 2 . 10 0.03 
Range 64 . 42 19 . 63 12.76 12 . 70 0 . 00 0 . 13 0 .87 0 . 23 0 . 71 0 . 00 0 . 00 0 . 00 0 . 00 13.21 20 . 08 0 . 07 
Skewness 0. 12 0.03 1 . 11 0 . 21 0 . 40 0.35 0.49 3.27 3 . 61 2.64 1 . 32 0.06 
Kurtosis 0 .03 -1 . 02 0 .92 -0 . 24 0 .03 -1 .38 -1 . 61 11 . 03 13 .00 7 .58 2 .02 -1 . 04 
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Table 14 . Stat i stical Parameters of Saturated Paste Extract Doto for the 60 to 90 cm Depth Samples . 

Statistics pH E .C. Sot'n Alk . C l Al Cr Fe V Ti Cd Cu Pb Zn Mn Co 
(dS/m) (Kg/Kg) (mg/L) 

Count (N) 6 . 00 6 . 00 6 . 00 6 . 00 6 . 00 6 . 00 6 . 00 6.00 6.00 6 . 00 6.00 6 . 00 6.00 6.00 6.00 6 . 00 
Sum 44 . 01 1 . 19 1 .87 502 . 60 51 . 10 12 . 33 0. 12 14.41 0. 19 0 . 98 0.06 0 . 09 0.60 0.33 0.22 146.47 
Mean 7.34 0. 20 0.31 83 . 77 8 . 52 2.05 0 . 02 2.40 0.03 0 . 16 0.01 0.02 0. 10 0.06 0.04 24.41 
SEM 0 . 24 0.05 0.02 27 . 85 1 . 64 1 . 82 0 . 00 2.32 0.00 0. 15 0.00 0 . 00 0 . 00 0.01 0 . 01 7.95 
Median 7.25 0 . 14 0 . 33 48 . 00 7 . 49 0 . 22 0 . 02 0. 10 0 . 03 0.01 0 . 01 0 . 01 0. 10 0.06 0.03 16.49 
Variance 0 .35 0.01 0,00 4654 .29 16 . 16 19 . 96 0.00 32.20 0 . 00 0. 13 0 . 00 0 . 00 0 . 00 0.00 0.00 378.91 
StDev (sd) 0 .59 0 . 12 0.06 68.22 4.02 4 . 47 0.00 5.67 0.00 0.37 0.00 0.01 0.00 0 . 02 0 . 03 19 . 47 
Maximum 8.06 0 . 36 0 .38 188 . 00 16 . 41 11 . 17 0 . 02 13 . 98 0.04 0.91 0.01 0 . 04 0. 10 0 . 08 0 . 10 54.48 
Minimum 6 .70 0 . 10 0 . 22 27 . 90 5 . 52 0 . 20 0 . 02 0.01 0 . 03 0 . 01 0 . 01 0.01 0 . 10 0 . 03 0.01 7.89 
Range 1. 36 0 . 26 0. 16 160. 10 10.89 10 . 97 0.00 13.97 0.00 0 . 90 0.00 0 . 03 0 . 00 0.05 0 . 09 46.59 
Skewness 0 . 25 0 . 88 -0 .62 1 . 03 2. 05 2.45 2.45 2.45 2.45 2 . 19 0.20 2. 18 0 . 88 
Kurtosis -2 . 30 - 1 . 73 -1.02 - 1 . 17 4 . 51 6.00 6.00 6.00 6.00 4.84 -1 .09 4 .97 -1 . 05 

SEM = Standard Error of the Mean; E.C . = Electri ca l Conductivity; Alk. - Aiko I inity (mg CoCO3/L) . 

Statistics Mg No K Li S r B Bo p Mo Ni Se Co s Si As 
(mg/ L) 

Count (N) 6 .00 6 . 00 6.00 6.00 6 . 00 6 . 00 6 . 00 6.00 6 . 00 6 . 00 6 . 00 6.00 6 . 00 6 . 00 6.00 
Sum 52 . 91 64 . 99 31 . 82 0 .24 0 . 25 1 . 12 0.39 0 .87 0 . 30 0 . 18 1.80 0 . 06 40 . 38 75.66 0.26 .,. 
Meon 8 .82 10 .83 5 . 30 0 . 04 0 . 04 0 . 19 0 . 07 0 . 14 0 . 05 0 . 03 0.30 0 . 01 6 . 73 12.61 0 . 04 
SEM 3 . 38 1 . 70 1 . 11 0 . 00 0.01 0 . 10 0 . 03 0 . 04 0 . 00 0 . 00 0 . 00 0 . 00 2 . 11 3 . 84 0 .01 
Median 5 . 08 10 . 23 6.29 0 . 04 0 . 03 0 . 09 0 . 03 0.10 0.05 0 . 03 0.30 0 . 01 4 . 73 10 . 16 0.04 
Variance 68. 74 17 . 38 7 . 38 0 . 00 0 . 00 0 . 06 0 . 01 0.01 0 . 00 0 . 00 0 . 00 0.00 26.83 88 . 45 0 . 00 
StOev (sd) 8 .29 4 . 17 2 . 72 0 . 00 0 . 03 0 . 25 0 . 08 0 . 10 0 . 00 0 . 00 0 . 00 0 . 00 5 . 18 9 . 40 0.02 
Mo><imum 22 .06 16 . 63 7.95 0 . 04 0.08 0 . 69 0 . 22 0 . 35 0 . 05 0 . 03 0 . 30 0 . 01 16 . 66 31 . 24 0 . 07 
Minimum 2 . 30 6 . 62 1. 57 0 .04 0 . 02 0 . 04 0 .01 0.10 0 . 05 0 . 03 0 . 30 0.01 3 . 01 4 . 37 0.03 
Range 19.76 10 . 02 6 . 37 0 . 00 0 . 06 0 .65 0 . 21 0.25 0 . 00 0 . 00 0.00 0.00 13.65 26.87 0 . 04 
Skewness 1 . 01 0 . 38 -0 . 70 0 .89 2 . 19 1 . 75 2. 44 1 . 87 2 . 10 1 . 39 
Kurtosis -0 .66 -1 . 90 -1 . 77 -0 . 69 4 . 94 2. 74 5.95 3 .57 4 . 95 1 . 33 
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4 .1. 3 Total Elemental Analysis 

Data for the total elemental content of the soils are 

presented in Table 15 and the associated statistical parameters in 
Tables 16 to 19. 

Values for total elemental content of the soils were com­

pared to the values that have been compiled for soils from an overall 

perspective (Table 20). All the values for the various elements 

shown in Table 15 are within the range of values normally found in 

soils (Table 20) except for Mo which is higher in the plot soils. 

4.2 POST-APPLICATION SOIL PROPERTIES 

A total of 207 samples were collected during the period 

September 13 and 14, 1988 in the plots following waste application 

and incorporation. Samples representing the Oto 15 cm depth were 

collected at all plots and additional samples representing the 15 to 

30 cm, 30 to 45 cm, 45 to 60 cm, and 60 to 90 cm depths were obtained 

at selected plots. In selected plots a total of 10 individual 

samples were collected from the Oto 15 cm depth interval to assess 

the extent of variability that can occur wi th an individual plot 

area. Statistical analysis of the soil/waste properties was not 

undertaken for this report as the ana lysi s would have to be completed 

on an individual plot or treatment bas i s for each analysis, element 
etc . 

4.2.l Chemical and Physical Properties 

The data for the chemical and physical properties of the 

soil/waste mixtures are shown in Table 21. The data indicate that pH 

levels and CaC03 equivalent values increased as a result of the 

addition of waste. For example , pH in the Oto 15 cm layer increased 

from 7.2 to 7.9 at Plot 8. 7.0 to 7.8 at Plot 11. 7.3 to 7.7 at 
Plot 16, 6.8 to 7.5 at Plot 23, 7.2 to 7.5 at Plot 24. and 7. 1 to 7 . J 
at Plot 45 as a result of waste addition . Sim i larly, CaC03 
equivalent increased from 0.32 to 0.90% at Plot 8, 0.36 to 0.73% at 
Plot 11, 0. 24 to 0.82% at Plot 16, and 0.03 to 1.80% at Plot 23. 
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Tobie 15 . Toto I Elemental Analysis Doto for the Experimental Plot Soi Is Prior to Waste Application. 

Waste Rate Plot Somple De pth Mn Na K Co Mg p Al Fe Ti Bo Cu Zn 
No. Number (cm) (mg/g) - (ug/g) -

Freshwater 1 3 TME11 0-15 0 . 345 6 . 61 11 .06 4 ,87 2 . 28 0 .382 33.4 11 . 70 1 . 899 0 .383 6 . 17 32.04 
Freshwater 1 9 7 0-15 0 . 420 7 . 64 13 . 15 6 .59 2 .33 0 . 600 36. 1 13 .43 2 .060 0 . 446 22.04 38.05 
Freshwater 1 13 9 0-15 0 . 196 3 . 73 6 . 31 3 .25 1 . 16 0 . 346 17 .7 6 . 49 0 . 944 0 . 229 17 . 75 23. 85 
Freshwater 2 2 12 0-15 0 . 285 6 . 91 11 . 40 4 . 70 1 . 96 0 .559 31. 5 9.02 1 . 832 0 . 410 6 . 53 31. 49 
Freshwater 2 8 10 0-15 0 .3 15 6 . 68 10.43 5. 18 1 . 98 0 . 422 29.7 9 . 04 1 .741 0 .379 4 . 74 32.92 
Freshwater 2 15 5 0-15 0 . 361 7 .87 14 .25 5 .07 3 . 10 1 . 031 35 . 8 16 .70 2. 132 0 .258 28 . 22 41 . 90 
Freshwater 3 1 19 0-15 0 . 319 7 . 43 12.84 4 .82 2. 16 0 .549 37.9 14 . 08 2 .067 0 . 435 8 .21 61 . 81 
Freshwater 3 1 20 1 S--30 0 .29 1 7 . 79 15 . 64 4 . 07 1. 90 0 . 349 46. 1 18 . 20 2 . 411 0 .522 6 .33 43 .50 
Freshwater 3 1 21 30-60 0 . 222 6 .32 12 . 16 3. 77 2 . 58 0.340 42 .3 19 .04 2.203 0 .395 9 . 55 48.7◄ 

Freshwater 3 6 18 0-15 0 .201 3 . 33 5.65 2 . 47 0 . 76 0 . 282 14.4 5 . 47 0 .932 0 .080 15 . 65 27 . 71 
Freshwater 3 11 17 0-15 0 . 371 6 .56 11 . 21 4 . 34 2 . 06 0.530 28 .9 10.94 1 .838 0 . 257 9 . 65 34 . 78 
Freshwater 4 5 1 0-15 0 . 382 7 .69 13.60 6 . 39 2 . 34 0 .579 37.3 14 .05 1 .854 0 . 486 49 . 34 36 .54 
Freshwater 4 7 13 0-15 0 . 365 7.33 12 . 75 4 .62 1 . 92 0.663 34.8 13.80 2.013 0 .204 10 . 48 39.22 
Freshwater 4 7 14 15-30 0 . 342 6 . 12 12.67 5 . 96 3 . 05 0 . 489 28.2 16 . 88 2 .018 0 . 198 13.83 46 . 46 
Freshwater 4 7 15 30-60 0 . 404 6. 60 12 . 13 6 .76 3 . 80 0 . 497 30 .0 15 . 82 1 . 979 0 . 209 12 . 18 44 . 26 
Freshwater 4 12 16 0-15 0.347 7 .01 11.92 5.26 2 . 85 0 . 455 36.5 12 .65 2.017 0 .390 6.07 38.18 
Freshwater 5 4 8 0-15 0 .299 7 . 16 12 . 19 6 . 11 2.71 0 .585 35 . 9 13.28 1 .930 0 . 420 23 .07 36.43 
Freshwat er 5 10 2 0-15 0 . 380 7 .36 12.9 1 5.80 3 . 10 0 . 638 34 . 7 15 .53 2 .014 0 . 360 19 .30 40 . 04 
Freshwater 5 10 3 15-30 0 .294 6 .54 12. 42 4.82 3.08 0 . 509 28.9 15.73 1 .984 0 . 182 26.56 41 . 17 
Freshwater 5 10 4 30-60 0 .359 6 .93 13 . 66 6 . 25 3 . 48 0 .540 31 . 3 17 . 65 2 . 124 0 . 243 27.06 45.93 
Freshwater 5 14 6 0-15 0.381 6 .98 12. 71 7.49 2 . 58 0 . 551 35.0 14 . 11 1 . 903 0 . 422 26 .03 38 .08 
KCI 1 17 66 0- 15 0.364 6 .90 11 . 28 5 . 04 2 . 16 0.504 33.3 11. 69 1 . 867 0 .395 4 . 69 34 . 48 
KCI 1 42 37 0- 15 0 .543 6.80 12 .30 6 . 40 3 .55 0 .564 33 .5 15 .99 1 . 935 0.263 12 . 46 46.06 
KCI 1 43 30 0-15 0 . 343 6 . 69 11. 76 7 .29 3 .00 0 . 499 32.8 14 .6 1 1 . 912 0 .309 9 .08 45 . 66 
KCI 2 33 31 0-15 0. 399 7.66 13 . 41 6 .59 2 .79 0 .594 40.0 15 .85 2 . 265 0 . 448 15 . 41 46 .22 +'> 
KCI 2 40 45 0-15 0 .370 7 .05 12 .33 11 . 40 2 . 82 0 . 525 34.7 15. 51 1 . 991 0.408 11 . 95 41.84 w 
KCI 2 45 22 0-15 0 . 416 6 .54 12 .31 5 .02 2 .23 0 . 533 36.9 15 . 24 2 .045 0 . 419 9 .50 42.90 
KCI 3 21 42 0-15 0.383 6.94 10.65 5 . 14 1. 88 0 . 485 30.7 8.78 1 . 795 0 . 403 5.27 36 .88 
KCI 3 30 44 0- 15 0 .346 6 .83 12 .33 4 . 45 2 .33 0 . 522 37.2 14 . 04 1 . 991 0 . 414 12 . 74 38 . 49 
KCI 3 39 46 0-15 0 .306 6 . 54 11 . 08 7 . 07 2.76 0 . 469 31 .8 13 . 19 1 .765 0 .358 13 . 57 40 . 08 
KC 4 16 67 0-15 0.339 6. 39 9.98 5 .56 2 .58 0 . 462 30.7 10 .05 1 .596 0 . 372 8.36 40.62 
KC 4 16 68 15-30 0 .278 6 . 70 11 . 30 6 .75 2 .66 0.495 34.9 14 . 95 1 . 784 0 .393 3 .95 36.87 
KC 4 16 69 30-60 0 . 239 3 . 41 5.61 3 . 22 1 . 38 0 .268 17 .8 8 .31 0 .951 0 .238 39 .80 57. 55 
KC 4 16 70 60-90 0 . 481 7 . 26 12. 83 5 .73 2 . 42 0 . 559 39.7 17.49 2 . 043 0 . 424 12 . 15 44 . 18 
KC 4 24 25 0-15 0 . 329 7.23 12 . 11 5 .82 2 . 43 0 . 483 35.0 11. 68 1 .9 12 0 . 427 5 . 13 36 . 73 
KC 4 29 47 0-15 0 .320 6 . 43 10 . 53 4 . 70 1 . 64 0 . 431 30 .5 10 . 35 1 . 804 0 . 378 7 . 86 31 . 94 
KC 4 29 48 15-30 0 . 195 3 . 61 7. 12 2.04 1. 22 0 . 305 20.6 8 . 71 1 .038 0 .235 33.38 48 . 65 
KC 4 29 49 30-60 0 . 364 7 .05 13 .62 4 . 83 2 . 79 0 . 550 41 . 7 17 . 93 2 . 161 0 . 417 16 . 51 45 . 08 
KC 4 29 50 60-90 0.342 7 .02 12 .87 4 .06 2 . 40 0 .560 38 . 7 15 . 49 1 . 788 0 . 406 31 . 47 78 . 68 
KC 5 25 24 0-15 0.341 7 . 41 10 .97 4 . 67 1 . 86 0 . 366 31 . 1 8.89 1 . 873 0 . 408 5 .04 33 . 85 
KC 5 25 76 15-30 0 .346 6 .5 1 12. 53 3 . 67 2 .25 0 . 377 40. 1 16. 12 1 , 791 0 .404 6.87 40 .21 
KC 5 25 77 30-60 0 . 166 7.20 10 .05 4 .29 1 . 75 0 . 388 30 .3 8 . 09 1 . 655 0 . 363 15 .38 50 . 13 
KCI 5 26 71 0-15 0. 346 6 .83 11 . 42 4 . 92 1 . 74 0 .503 32 .8 11 . 79 1 . 936 0 . 408 7.81 33 . 94 
KCI 5 37 61 0- 15 0. 344 6 . 65 12. 30 8 .23 2 .32 0 . 499 35.2 15.37 1. 907 0 .397 10. 11 38 .67 
KCI 5 37 62 15-30 0 .354 7 .03 11. 15 5 . 04 1 . 86 0 . 462 32 . 4 10 . 72 1 . 917 0 . 398 14 .20 58 . 79 
KCI 5 37 63 30-60 0.371 7. 39 14 . 26 4 .56 2 .63 0 . 621 43 .7 18.63 2.090 0.428 15 . 19 46 .09 
KCI 5 37 64 60-90 0 . 458 7 .52 14 . 2 1 4 . 13 2 .65 0 .545 41 .2 17.03 2 . 032 0 . 400 347.58 719 
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Tobie 15. Total Elemental Analysis Doto for the Experimental Plot Soils Prior to Waste Application. 

Waste Rote Plot Sample Depth Cd Pb Mo V Cr Ni Sr Li Zr 
No . Number (cm) (ug/g) 

-----

freshwater 1 .3 TMEl 1 0-15 0 . 000 4 . 11 25 . .3 36.4 26.2 8.52 88.2 17.9 94.1 
Freshwater 1 9 7 0-15 0.525 12.86 28.6 52.2 53.3 30.97 100.8 44.6 130.7 
Freshwater 1 1 3 9 0-15 0.005 6 . 93 18 .9 30.5 29.3 19.83 55.4 28.8 62.2 
Freshwater 2 2 12 0-15 0.000 8.23 25 . 8 30 . 6 27 . 2 8.80 89 . 1 16. 2 91 .4 
Freshwater 2 8 10 0-15 0.527 9 . 22 23 . 4 29.5 21 . 1 5.27 87.2 14.0 71 .9 
Freshwater 2 15 5 0-15 2.328 16.58 34.0 61 .1 86.7 52.95 92.5 50.0 146 . 3 
Freshwater 3 1 19 0-15 0.000 10 . 12 28 . 4 45.7 40 . 5 15.86 97.9 18.9 100 . 1 
Freshwater 3 1 20 15-30 0.000 13 . 97 30. 1 58.0 45.3 18.45 104. 1 26.9 113.6 
Freshwater 3 1 21 30-60 0.000 11 . 02 30 . 1 63 .7 50.0 26.94 83.3 27 . 4 100.9 
Freshwater 3 6 18 0-15 0 . 138 6 . 04 23 . 3 28.7 26.2 19.63 50.6 20 . 4 62.6 
Freshwater 3 11 17 0-15 0 . 000 8.88 26 . 7 37.3 32.5 13 . 96 79.2 18.5 90.9 
Freshwater 4 5 1 0-15 0.000 12.00 24 .0 55 .7 48.5 29.34 108.3 48 . 0 112 . 6 
Freshwater 4 7 13 0-15 0.000 9.26 25 . 6 43.4 41. 7 20.22 89 .2 20.5 94.5 
Freshwater 4 7 14 15-30 0 . 261 9.66 25 . 1 57.4 48 . 6 21 .40 72.8 25 .3 101. 3 
Freshwater 4 7 15 30-60 0. 297 8.62 24 . 7 50.5 40 . 1 26. 14 81. 4 23.2 90 . 0 
Freshwater 4 1 2 16 0-15 0.000 11 .86 30 . 4 40.2 32.7 11. 86 92 . 5 18.5 87.3 
Freshwater 5 4 8 0-15 0.304 11. 23 26 . 7 53.4 52.5 32.79 98.4 48.0 117.2 
Freshwater 5 10 2 0-15 0 . 000 10 .37 24 . 8 55.9 47.5 25.64 93 . 3 41. 5 117 . 3 
Freshwater 5 10 3 15-30 0.000 9.01 24.8 60 . 7 58.5 37.27 73.6 44.3 128.4 
Freshwater 5 10 4 30-60 0.497 10.92 26 . 8 66 .5 66.5 39.97 80.7 45 . 2 133.6 
Freshwater 5 14 6 0-15 0 .274 13.97 27 . 7 56.7 48.2 29 .59 95.6 49.0 117. 0 
KC 1 17 66 0-15 0 . 000 6 . 90 26.5 36.7 33.9 11 . 58 91. 6 15.7 85.8 
KC 1 42 37 0- 15 0.000 8 . 11 29 . 8 50.7 54.2 24.91 86.0 21. 7 99 .1 
KC 1 43 30 0-15 0.567 8 . 79 25 0 46.5 39.4 14.46 88.8 19 . 9 90.2 
KC 2 33 31 0-15 1. 453 12.21 33.7 54. 1 51.2 21.80 102.6 26 . 7 125.6 +:> 
KC 2 40 45 0- 15 0 . 000 19. 72 30.2 51. 7 51. 4 26.00 97. 1 22 . 4 98.3 +:> 
KC 2 45 22 0-15 0 . 000 10.86 28 . 8 49 . 1 40.7 36.66 89 . 6 21. 7 109 . 2 
KC 3 21 42 0-15 0 . 293 8.78 25.8 31.0 24.3 9 . 07 93.4 14 . 0 80.2 
KC 3 30 44 0-15 0.000 11. 70 29 1 48.4 40.3 20 . 28 93. 1 22.4 98.6 
KC 3 39 46 0-15 0.617 17.57 27 . 4 41. 9 45.9 23. 12 86.6 21. 6 95.0 
KC 4 16 67 0-15 0.000 12.84 29 0 32.3 32 . 9 11 . 35 87.5 16 . 1 74.4 
KC 4 16 68 15-30 0.263 9.74 26.3 42 . 4 39 . 5 13.43 92.2 12.9 81 . 9 
KC 4 16 69 30-60 0.037 6 .89 50 . 0 58.9 57 . 0 43.85 83.8 43.7 83.0 
KC 4 16 70 60-90 0.276 10 . 22 26 . 5 55.2 51. 9 25.68 96.4 23 . 5 103.3 
KC 4 24 25 0-15 0.285 9 . 97 25 6 39.3 33 . 0 14 . 81 94.8 16.5 78.3 
KC 4 29 47 0-15 0.253 14.45 25 . 9 37 .0 37.3 16 . 47 86.2 19 . 0 81. 4 
KC 4 29 48 15-30 0 . 026 9. 16 41 . 4 55.2 55.3 42.02 72 . 7 38.0 81. 7 
KC 4 29 49 30-60 0.000 11 . 11 33 7 59 . 4 48.9 30. 16 97.5 23.8 119. 7 
KC 4 29 50 60- 90 0.000 12.90 29.7 49.8 43.9 26.06 94.4 21.4 87.5 
KC 5 25 24 0- 15 0.000 8.39 26 . 0 30.8 23.2 9.23 96.0 14.8 85.9 
KC 5 25 76 15-30 0.000 3.92 26 . 5 52 . 0 55.7 24.52 88 . 5 22 . 6 84.6 
KC 5 25 77 30-60 0 . 000 9 . 11 24 8 27.9 25.1 7 . 98 94.0 13. 1 71. 2 
KC 5 26 71 0-15 0.000 10 . 26 26 . 1 39.8 35.4 16 . 12 90.6 19 . 8 94 .5 
KC 5 37 61 0-15 0 . 000 9.35 26.0 48 . 5 38.9 14 . 91 91. 7 20.2 85.4 
KC 5 37 62 15-30 0 . 000 8.47 23 . 4 32.4 26.7 7.97 92.2 11 .5 87.4 
KC 5 37 63 30- 60 0 . 000 9.43 28 8 59.2 45 . 8 21 . 47 99.2 21 . 2 97 . 4 
KC 5 37 64 60-90 0.000 11 .50 26 .8 53.9 42.4 14.31 91. 7 17 . 6 87 .1 
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Tobie 15 . Total Elemental Analysis Doto for the Experimental Plot Soi Is Prior to Waste Appl icotion. 

Waste Rote P lot Sample Depth Mn No K Co Mg p Al Fe Ti Bo Cu Zn 
No . Number (cm) (mg/9) - (ug/g) -

NaCl 6 22 35 0-15 0.352 7 . 49 12 . 13 5.40 2.33 0.540 34.2 10.61 1 . 993 0.436 7.21 42 . 65 
NaCl 6 32 36 0-15 0 .375 6.68 11 .38 6 . 77 2.70 0 . 486 33 .6 12.80 1 . 844 0.381 10 . 79 41 .83 
NaCl 6 41 38 0-15 0.364 6 . 61 11. 67 7. 46 3.37 0 . 518 31 .5 14.83 1 . 903 0 .280 7.03 40 . 33 
NaCl 7 18 55 0-15 0 . 449 7.05 12 . 62 7.53 1. 96 0 . 592 34 . 3 14 . 84 1 .884 0 . 394 10 . 16 44 .71 
NaCl 7 27 65 0-15 0.431 7.06 10.49 4.76 2.26 0 . 378 30.0 8.27 1 .574 0 . 389 126 . 77 285 
NaCl 7 34 26 0-15 0 .362 7.08 10 . 70 5.47 2 . 04 0 . 392 30 . 3 8 . 68 1 . 852 0 . 402 4.68 32 . 44 
NaCl 8 20 43 0-15 0.417 7.24 12.28 6. 11 2. 07 0.553 35.2 12.75 1 .866 0 . 432 6 .6 1 39.65 
NaCl 8 35 23 0-15 0 . 479 8 . 51 13.80 6.39 2 . 29 0 .56 1 38 . 1 12 . 38 2 .290 0 . 486 6 . 94 45 . 50 
NaCl 8 35 73 15-30 0 .363 6 . 48 10.87 10.26 2.65 0 . 490 30.9 11. 96 1. 780 0.392 12.22 35.79 
NaCl 8 35 74 30-60 0 . 476 7.08 12 . 57 9 . 29 3 . 84 0 . 533 30 . 0 15 . 79 1 . 763 0 . 392 15 .63 57 . 40 
NaCl 8 35 75 60-90 0.343 6.73 12 .39 7. 14 2.7 1 0.513 28.2 15.47 1.808 0 . 327 8.19 39 .66 
NaCl 8 44 27 0-15 0 . 368 7. 88 12 . 28 7.60 2 . 49 0 . 480 35.5 12.04 2.027 0 . 438 5 . 75 38 .22 
NaCl 8 44 28 15-30 0.322 7 . 12 12 . 50 9.27 2.89 0 . 566 33.6 14.76 1. 807 0.368 9.59 38 .36 
NaCl 8 44 29 30-60 0 . 334 6.28 12.34 9 . 15 4. 11 0 . 514 30.4 17 .01 1 . 987 0 . 282 13. 25 42 . 35 
NaCl 9 19 51 0-15 0 . 375 6 . 61 9.86 5.20 2.07 0 . 416 28 . 3 7.45 1 . 529 0 . 375 3.94 32.39 
NaCl 9 19 52 15-30 0 . 384 7.51 10 . 57 5.81 2. 10 0 . 416 29.5 9.66 1 . 130 0 . 377 6 .2 1 27 . 33 
NaCl 9 19 53 30-60 0 . 222 7.70 10 . 05 4.75 1 . 81 0 . 350 28 . 6 8 . 32 0 . 806 0 . 356 0.00 20.26 
NaCl 9 19 54 60-90 0 . 097 7 .81 10.04 4. 16 1. 26 0 .269 26.6 6.08 0.627 0.346 0 . 51 15 . 30 
NaCl 9 3 1 39 0- 15 0 . 206 3 . 72 6.27 2.92 1 .32 0 . 309 18 . 6 6 . 99 1 . 048 0 . 224 27.39 40.65 
NaCl 9 31 40 15- 30 0 . 503 7 . 44 13. 45 3.70 2.03 0 . 547 38.7 16 . 15 2.028 0 .396 286.73 597 
NaCl 9 31 41 30-60 0 .371 7 . 46 14 .92 4 . 15 2 . 68 0 . 579 44 . 5 19 . 10 2.264 0 . 438 16.55 46 . 23 
NaCl 9 36 72 0- 15 0 .330 6 . 96 12.51 5.78 2.73 0 . 544 35.5 14.91 1 . 929 0 .362 6 .6 1 39 . 91 
NaC l 10 23 32 0-15 0 .335 7 .07 11 . 47 5. 13 2.42 0 . 478 33 . 1 10 .39 1 . 950 0 . 410 7.46 34 .27 
NaCl 10 23 33 15-30 0 . 386 7.09 11 . 52 5 .88 2.30 0 .503 33 . 4 12.20 1 .863 0.404 10. 16 35 .82 
NaCl 10 23 34 30- 60 0.306 6 . 14 11 . 74 10 . 91 3 . 64 0 . 523 29 . 9 14.92 1 . 757 0.318 13 .36 39.52 ~ 
NaCl 10 28 56 0- 15 0 . 388 6 . 98 10 . 98 4 .52 1 . 78 0 . 492 31 .8 9 .98 1. 789 0.408 4 . 45 32 . 17 U1 

NaCl 10 38 57 0-15 0 .307 6 . 57 10 . 48 5 . 69 2 .09 0 . 399 30.7 10.38 1 . 686 0 . 380 2.68 30.28 
NaCl 10 38 58 15-30 0 . 354 7 . 19 12 . 71 5 . 28 2.30 0 .555 38.2 15.67 1 .880 0.413 14.79 41 .53 
NaCl 10 38 59 30-60 0 . 315 7 .02 14 .08 4 . 36 2 .84 0 . 619 43 . 1 18 .80 1 . 913 0 . 425 15 . 44 44 . 65 
NaCl 10 38 60 60-90 0 . 338 7.21 14 . 32 4.56 3 . 20 0.658 45.7 20.36 2.275 0.432 13.57 48. 11 
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Tobie 15. Tota l Eleme nt a l Analys i s Doto f o r the Experi men tal Plot So i ls Prior to Waste Application. 
------

P lo t Sample Depth ed Pb Mo V er Ni Sr Li Zr Waste Ro le 
No. Numbe r (cm) (ug/ 9 ) 

Noe 6 22 35 0-15 0.000 8.65 27. 4 37.5 32 .0 7 .78 98 .0 18 . -4 89 . 6 
NoC 6 32 36 0-15 0 .000 8 . 68 28 . 1 42 . 6 35 . 5 11 . 84 88 . 7 19 . 5 88 . 7 
Noe 6 41 38 0-15 0 . 917 8 . 55 25 . 4 47 . 0 -40 . 6 10 .39 87 . 1 16 . 2 88 . 0 
NoC 7 18 55 0- 15 0.000 12.70 28 . 5 44 . 2 51 . 1 24.6-4 93 . 5 18.0 89.7 
NoC 7 27 65 0-15 0 .000 9 . 46 25 .8 26 . 7 21 . 8 4.30 88 .9 12 .6 68 . 5 
Noe 7 34 26 0-15 0 . 000 7 . 31 24 . 0 30 . 4 23 . 1 3.51 92 . 3 12 .9 76 .6 
NoC 8 20 43 0-15 0.264 12.42 27 .2 43 . 6 33 . 8 15.60 96.0 20 . 1 86 . 2 
Noe 8 35 23 0-15 0. 277 8 .05 29 . 4 42.5 35 . 5 13 . 04 109 . 3 19 . 1 108.8 
NoC 8 35 73 1~30 0 . 000 7 . 27 25 . 3 46 . 8 32 . 9 16 . 88 98 . 6 25 . 0 90 . 2 
NoC 8 35 74 30-60 0.000 10 . 22 25 .5 49 . 9 38.8 16 .83 77.2 18 .3 83 . 8 
Noe 8 35 75 60-90 0.000 10.49 20 . 7 49 . 6 41 . 7 18.68 75.0 18 . 2 78 . 8 
Noe 8 44 27 0-15 0 . 000 11 . 78 28 . 4 39 . 4 28 . 2 5.75 103 .7 16.4 83 . 3 
NoC 8 44 28 1~30 0 . 266 11 . 45 29 . 8 46 . 1 52.7 22 . 11 94 . 3 18 . 4 88 . 4 
NoC 8 44 29 30-60 0 .000 11. 24 26 . 5 56 . 8 46.4 18 . 73 82 . 7 22.8 91 . 0 
NoC 9 19 51 0-15 0 . 000 9 .86 22 . 8 23 . 1 19 . 7 7.32 87.3 12 .7 69 . 0 
NoC 9 19 52 1~30 0 . 000 9 .94 25 . 6 26 . 1 23 . 1 11 . 18 97 . 2 12 . 2 57 . 9 
NoC 9 19 53 30-60 0 . 278 7 . 22 23 . 6 17.2 15 .8 6 . 66 97 . 7 3 . 6 40 . 0 
NoC 9 19 54 60-90 0.000 8 . 41 21 . 7 12.5 12.0 2.29 99 . 2 4 . 6 40 . 5 
NoC 9 31 39 0-15 0 . 181 5 . 29 37 . 8 44 . 6 40 . 3 27.71 69 . 7 32 .8 81 . 7 
Noe 9 31 40 15-30 0.000 16 . 16 32 . 0 54 .9 40 . 1 21 . -46 91 . 1 24 . 5 106 . 7 
Noe 9 31 41 30- 60 0 . 000 10.56 32 . 5 66.5 52.2 27.68 99.0 27 . 1 114. 7 
NoC 9 36 72 0- 15 0 .000 13 . 22 24 . 1 46 . 3 33 .0 10 . 84 89 . 3 17 . 2 99 . 4 
Noe 10 23 32 0-15 0 .000 9 . 67 28 . 2 38 . 1 33 . 7 11 . 05 92 . 9 19 . 1 93 . 1 
Noe 10 23 33 15-30 0.267 10 . 43 27 .3 40 . 9 40 . 1 15 . 24 93 .0 19 . 2 91 . 4 
NoC 10 23 34 30-60 0 .000 10 . 52 27 . 3 51. 2 38.9 17.63 84.4 23 . 6 92 . 7 
NoC 10 28 56 0-15 0 . 262 9 . 15 26 . 7 32 . 4 27 . 5 10.20 92 . 6 14 . 9 80 .0 
Noe 10 38 57 0-15 0 . 000 6 . 70 22 . 5 31 . 9 24 . 1 6 .97 87 .9 12 .3 68 . 1 
Noe 10 38 58 15-30 0.284 10.24 29 . 3 48.6 46.7 23.61 98 . 7 20 . 2 88.5 
NoC 10 38 59 30-60 0 . 281 9.27 31 . 2 58. 1 52 . 8 24 . 43 96 . 9 23 . 9 88 . 7 
Noe 10 38 60 60-90 0 . 308 8 . 63 34 .8 63.2 53 .3 23 . 13 97 .8 22 .8 109 .5 

. ... .. .. 1 
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Tobie 16 . Stot isticol Parameters of · Totol Elemental Analysis Doto for the 0 to 15 cm Depth Samples. 

Statistics Mn No K Co Mg Cu Zn Cd Pb p Mo 
(ug/g) -- (ng/g) -- - (ug/g) 

Count (N) 45.00 45.00 45.00 45 . 00 45.00 45.00 45.00 45.00 45.00 45 . 00 45.00 
Sum 15993.49 306682.07 51604B.86 256001. 76 103298.71 630.65 1961 9468.75 463079 22750.78 1214.72 
Mean 355.41 6815. 16 11467.75 5688.93 2295.53 14.01 43.5B 210.42 10290.66 505.57 26.99 
SEM 9.42 145.54 264 .85 224.83 81. 29 2.87 5.55 64. 74 462.24 17.31 0.48 
Median 360.78 6960.24 11756. 00 5404.78 2292.0B 8.36 38.22 0.00 9672. 16 502.99 26.65 
Variance 3994.91 953164.29 3156501 2274596 . 64 297373.82 370.72 1387 188586.78 9614760 13480.64 10.33 
StDev (sd) 63.21 976.30 1776. 65 1508. 18 545.32 19.25 37.24 434.27 3100. 77 116. 11 3.21 
Mox imum 543. 1B 8505.76 14254.15 11400 . 73 3551. 11 126.77 284.51 2327.59 19724.97 1030.54 37.77 
Minimum 195.54 3333.42 5647.08 2468 . 17 755.90 2.68 23.85 0.00 4114 . 72 281 .82 18.86 
Range 347.64 5172.34 B607.06 8932 .56 2795.22 124.09 260.66 2327.59 15610.25 748.72 18.91 
Skewness -0 . 13 -2.33 -1. 76 1. 07 -0 .23 4.91 6.43 3.39 0.B4 1 .83 0 . 81 
Kurtosis 2.35 6.60 3.99 3.74 0.89 27.76 42.41 13.52 1 . 31 8.71 2.68 

SEM = Stondord Error of the Mean . 

Statistics Al Fe Ti V Cr Bo Ni Sr Li Zr 
(ug/g) 

Count (N) 45 .00 45.00 45.00 45.00 45 . 00 45,00 45.00 45.00 45 .00 45.00 
Sum 1466550.96 540626.52 B2932.26 1B65.54 1676.00 16768.91 766.94 4070.94 1009 . 68 4148.31 
Mean 32590 . 02 12013.92 1842.94 41. 46 37.24 372.64 17.04 90.47 22.44 92 . 18 
SEM 748.23 425.68 41 .49 1. 38 1. 83 11. 99 1. 49 1 . 59 1 . 57 2.67 
Median 33456.29 12383.80 1902. 73 41. 93 35.40 394.95 14.81 91. 74 19.07 89.6B 
Variance 25192994 8154000 77471 .10 85. 19 150.47 6470.06 99 .65 113. 24 110.87 320. 19 
St Dev ( sd) 5019.26 2655.52 276.34 9. 23 12 . 27 80.44 9.99 10.64 10.53 17.69 
Mox i mum 39999.63 16699.26 2289 . 66 61 . 10 66.70 486.49 52.95 109 . 32 50.04 146.35 
l.linimum 14441 . 26 5468.95 932. 10 23. 10 19. 72 79.69 3.51 50 .55 12 . 32 62.23 
Range 25556.37 11230. 33 1357.76 36 .00 66.99 406.60 49.45 58 . 76 37.72 84. 12 
Skewness -2 . 04 -0.40 -1 .99 0 . 10 1 .50 -1 . 64 1 . 26 -1. 92 1. 72 0.62 
Kurtosis 5 . 12 -0.71 4 .62 -0.79 4.57 3. 11 2.36 6.03 1 .84 0.96 

+'> ......., 
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Tab I e 17 . S tatist ic al Parameters of Total El emental Analysis Data for the 15 to 30 cm Depth Samp les . 

Statisti c s Mn Na K Ca Mg Cu Zn Cd Pb p Mo 
(ug/ g) -- (ng/g) - (ug/g) 

Count (N) 13.00 13.00 13.00 13.00 13.00 13 . 00 13.00 13 . 00 13.00 13.00 13 . 00 
Sum 4410 . H 871 41.12 154436 . 61 72534 . 62 30306 . 72 444.82 109 1 . 37 1368 .54 129439 . 15 6062.63 366 .94 
Mean 339 . 26 6703.16 11879.74 5579 . 59 2331 . 29 34 . 22 83.95 105.27 9956.86 466.36 28 . 23 
SEM 19 . 86 289 . 77 539 . 22 620.49 147 . 67 21 . 17 42.79 37 . 33 8 18 . 96 22 .59 1 . 30 
Median 345 . 73 7030 . 09 12420 . 47 5275.66 2297.24 12 . 22 4 1 . 17 0 . 00 9743 . 30 490.30 26.48 
Varianc e 5126 . 90 1091575 . 7 1 3779849 . 06 5005172 . 31 283484 .65 5826 . 14 23807.77 18119 . 48 8718965 . 23 6634.38 21 .88 
StDev (sd) 71. 60 1044 .79 1944. 18 2237.22 532.43 76.33 154 .30 134.61 2952.79 81 . 45 4 .68 
Maximum 503 . 25 779 1 .33 15635 . 39 10257.07 3084 . 78 286 . 73 596.88 284 . 48 1616 1 . 93 565.77 4 1 . 39 
Minimum 194 . 59 3607.55 7 120.26 2039.68 1224.90 3 .95 27.33 0.00 3923.15 305.35 23.42 
Range 308.66 4163. 78 8515 . 12 82 17 . 39 1859 . 88 282 . 78 569 . 55 284 . 48 12238 . 79 260. 41 17 .98 
Skewness 0 . 31 -2.36 -0.71 0 . 81 - 0 . 34 3.53 3.59 0. 54 0.24 -0.78 2.03 
Ku rtosis 2 . 34 6 .97 3 . 06 0 . 77 0 . 03 12 . 61 12 .92 -2 . 03 1 . 75 -0 . 35 5 . 06 

SEM = Standard Error of the Mean . 

Statistics Al Fe Ti V Cr Ba Ni Sr Li Zr 
(ug/g) 

Count (N) 13 . 00 13 . 00 13 . 00 13.00 13.00 13.00 13. 00 13.00 13 . 00 13.00 
Sum 435 455 . 43 181708 . 28 23430.28 621. 47 565 . 08 4682.74 275 . 55 1169. 03 301 . 03 1202.07 
Mean 33496 .57 13977.56 1802 . 33 47 . 81 43 . 47 360 . 21 21 . 20 89 . 93 23 . 16 92 . 47 .,. 
SEM 1776.93 829.44 100.02 2.86 3 . 09 26.73 2 . 66 2.89 2.66 4.78 (X) 

Medion 33384 . 40 14952 . 02 1862.55 48.65 45 . 34 392 . 63 2 1 . 40 92 . 18 22.56 88 . 47 
Variance 41047117.55 8943666 . 47 130049 . 94 106 . 19 123 . 87 9284 .94 92.26 108.86 9 1 . 93 297.29 
StOev (sd) 6406 .80 2990 .60 360 . 62 10 . 31 11 . 13 96.36 9 . 61 10 . 43 9 .59 17 . 24 
Maximum 46062 .86 18197 . 96 24 11.00 60 . 66 58 . 47 521 . 95 42.02 104. 13 44 . 34 128.39 
Minimum 20613 . 28 8706 . 40 1037. 79 26 . 09 23. 11 181 . 99 7 . 97 72 . 68 11 . 46 57.89 
Range 25449. 58 949 1 . 56 1373.21 34.57 35.36 339.97 34.05 3 1 . 44 32.88 70.50 
Skewnes s 0 .02 -0.53 -1 . 04 -0 .85 -0 . 48 -0 . 78 1 . 02 -0.85 0 .97 0 . 29 
Kurtosis 0 . 75 -0.98 1 . 69 0. 16 - 0.65 0.30 0 . 95 -0.43 0 .89 1 .33 
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Tobie 18 . Statistica l Parameter s of To tal Elemental Analysis Doto for the 30 lo 60 cm Depth Samples. 

Statist ics Mn No K Co Mg Cu Zn Cd Pb p Mo 
(ug/g) -- (ng/g) -- - (ug/g) 

Count ( N) 13 . 00 13 .00 13.00 13.00 13 . 00 13 . 00 13 . 00 13.00 13 .00 13 . 00 13 .00 
Sum 4149 . 35 86559 . 26 157194 . 79 76285.28 37345.68 209 . 90 588 . 19 1388 .96 126115 . 57 6319 .94 385 . 47 
Mean 319 . 18 6658.40 12091. 91 5868. 10 2872. 74 16 . 15 45 .25 106.84 9701 . 20 486 . 15 29 .65 
SEM 24 . 02 301 . 43 680.56 679 .68 241. 41 2 .55 2.54 46.93 401 .37 31 . 32 1. 91 
Median 333 . 63 7022.43 12340 . 41 4748 . 53 2790.39 15 . 38 45 . 93 0 . 00 10217 . 48 522 .80 27 . 29 
Variance 7499 . 16 1181170 . 99 6021119 . 73 6005540 . 87 757651.86 84 . 75 83 .66 28636.39 2094308.29 12751 . 18 47 .29 
StDev (sd) 86 . 60 1086 .82 2453.80 2450 . 62 870.43 9.21 9. 15 169 . 22 1447 . 17 112 . 92 6 .88 
Ma xi mum 475.7 1 7702. 51 14920.82 10914 . 36 4110.20 39.80 57.55 496.51 11236.36 621 . 16 50 . 00 
Minimum 166 .06 3410. 15 5609.30 3217 . 65 1378 . 63 0 . 00 20 . 26 0 . 00 6887 .04 267 . 94 23 .59 
Range 309 . 66 4292 . 36 9311 . 53 7696 .7 1 2731 . 58 39 . 80 37 . 29 496.51 4349.33 353 . 22 26 . 41 
Skewness -0 . 16 -2 . 46 - 1 . 61 1 . 07 - 0 . 26 1 . 25 -1 . 54 1 .35 -0.89 - 0 . 74 2.40 
Kurtosis -0.39 7.29 3.35 - 0 . 12 -0.97 3.70 4.66 0 .65 -0.21 -0 . 61 6.85 

SEM ~ Standard Error o f the Mean . 

Statistics Al Fe Ti V Cr Bo Ni Sr Li Zr 
(ug/ g) 

Count (N) 13 .00 13 .00 13 . 00 13 . 00 13 .00 13.00 13.00 13.00 13 .00 13.00 
Sum 443502 .62 199405.52 23653 . 37 685 . 77 578.31 4504 . 96 308.47 1157 .86 316.90 1206 . 78 
Mean 34115 . 59 15338.89 1819 . 49 52 . 75 44. 49 346 . 54 23 . 73 89.07 24 . 38 92 .83 -+:-
SEM 2249 .68 1180 .61 126 . 71 4 . 05 3 . 68 22 . 26 2 . 99 2 . 30 3 . 03 6 . 41 lO 

Median 30438 . 16 17010 .99 1978 .82 58. 12 46 . 39 362 . 87 24 . 43 84.43 23.60 91 . 04 
Variance 65793641 . 12 18119998 .55 208716.34 213.55 175 . 62 6440 . 97 116 . 39 68.82 119. 47 534.44 
StDev (sd) 8111. 33 4256 .76 456 .85 14 . 61 13 . 25 80 . 26 10.79 8 . 30 10 . 93 23 . 12 
Ma x imum 44497.91 19099 .80 2264 . 29 66 . 53 66.53 438 . 36 43 . 85 99 .25 45 . 18 133 . 56 
Minimum 17753. 43 8085 . 47 806 .36 17 . 21 15 . 82 209 . 44 6 . 66 77 .23 3 . 61 39 . 97 
Range 267 44 . 47 11014 . 33 1457 .93 49 .32 50 . 71 228.92 37. 19 22.02 41 . 57 93 .59 
Skewness -0.22 -1 .10 -1 . 51 - 1 . 66 -0 .73 -0.55 0.25 0.08 0.42 -0.49 
Kurtosi:, -0.48 -0 . 41 1 . 50 2.33 0.95 -1 . 22 0.00 -1 . 96 1 .20 1 . 65 
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Tobie 19 . Statistical Parameters of To tal Elemental Analysis Doto for the 60 to 90 cm Depth Samples. 

S tal i s t ics Mn No K Co Mg Cu Zn Cd Pb p 
(ug/g) -- (ng/g) -- (ug/g) 

Count (N) 6 .00 6 . 00 6 . 00 6.00 6 .00 6 . 00 6.00 6 . 00 6 . 00 6.00 
Sum 2058. 07 43546 . 07 76662. 36 29788 . 78 14644 . 02 413 . 47 944 .85 584.50 62156.26 3103. 47 
Mean 343 . 01 7257. 68 12777.06 4964 .80 2440. 67 68.91 157.48 97 . 42 10359.38 517.25 
SEM 55 . 62 153 . 82 635.42 504.99 263 .95 55 . 89 112 . 59 61 . 75 696 . 40 53.50 
Medi on 342 . 23 7235.17 12851 . 99 4360 . 98 2536 . 72 12 . 86 46 . 14 0.00 10354.23 551 . 74 
Vorionce 18561 . 93 141963. 33 2422571 . 88 1530061.79 418004.32 18741 . 32 76064. 15 22880.29 2909833 . 22 17171.36 
StOev (sd) 136 . 24 376.78 1556 . 46 1236 . 96 646.53 136 . 90 275 .80 151 .26 1705 . 82 131 . 04 
Mox i mum 481 . 01 7806.76 14320 .97 7142 .06 3197.55 347 . 58 718.92 308.38 12898.75 658 . 38 
Minimum 96.89 6728. 53 10035 . 41 4062.59 1258 .25 0.51 15.30 0 . 00 8413.83 268.99 
Range 384 . 13 1078 . 23 4285 . 56 3079 . 47 1939 .30 347 . 07 703.62 308 . 38 4484 . 92 389.39 
Skewness - 1 . 28 0 . 12 -1. 12 1 . 41 -1 . 32 2.42 2 . 42 0 . 99 0 .32 -1 . 64 
Kurtosis 2.29 -0.09 1. 67 1 .05 2.93 5.88 5 .89 -1 . 76 -0 . 76 3.73 

SEM = S tandard Error of the Mean . 

Statistics Mo Al Fe Ti V Cr Bo Ni Sr Li Zr 
(ug/g) 

Count (N) 6 . 00 6 . 00 6 . 00 6.00 6 . 00 6 .00 6.00 6 . 00 6 . 00 6 .00 6.00 
Sum 160 . 26 220025.96 91916.88 10573.20 284.29 245.24 2335.43 110 . 15 554.45 108 . 09 506.70 <..n 
Mean 26 . 7 1 36670 .99 153 19 . 48 1762 . 20 47 . 38 40 .87 389 .24 18 .36 92 . 41 18 .02 84 . 45 C) 

SEM 2 . 13 3103 .65 1987 . 10 238. 49 7.26 6.12 17.47 3 . 70 3 . 64 2.86 9.93 
Median 26.67 39179 . 96 16258.75 1919.97 51. 86 43. 14 403 . 01 20.90 95.39 19 . 79 87.30 
Vo r i once 27 . 23 57795905 .78 23691344.61 341257 . 00 316 . 64 224 .83 1830 . 42 82 .02 79 . 69 48 .96 591 .33 
StOev (sd) 5 . 22 7602 .36 4867.38 584 . 17 17 . 79 14 .99 42 . 78 9 . 06 8.93 7.00 24.32 
Mox imum 34.85 45710 .53 20355.88 2275.20 63 . 22 53.35 431.73 26 .06 99. 18 23 . 47 109.47 
Minimum 20 .73 26595.36 6078.36 626 . 96 12 . 49 11 . 98 327 . 04 2 .29 74.98 4 . 59 40 . 54 
Range 14. 12 19115 . 17 14277. 52 1648.24 50 . 72 41 .37 104 . 69 23 .76 24 . 20 18 .88 68.93 
Skewness 0 . 47 -0 . 53 -1. 68 - 1 . 94 -2.01 -1 .85 -0.74 -1 .31 -2 . 01 -1 . 85 -1 .30 
Kurtoiiis -0 .22 -1 . 49 3 .69 4 . 22 4 .57 3 .94 -1 . 39 1 . 42 4 . 28 3 .69 2 . 23 
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Table 20 . Elemental constituents of soils. 

Element Mean Maximum Minimum Elemen t Mean Maximum Minimum 

C 2.00 Li 20.00 200.0 5.000 
(%) (µg/g) 

Ca 13 . 70 500.0 7. 000 Cr 100.00 1000.0 1.000 
(mg /g) (µg/g) . . 

Mg 5 . 00 6.0 0.600 Cu 30.00 100.0 2.000 
(mg/g) (µg / g) 

Ti 4.00 10 .0 l. 000 Hg 0.03 0 . 3 0 . 010 
(mg/ g) (µg/g) 

Na 6.30 7.5 0 .750 Ni 40.00 500.0 5.000 
(mg/g) (µg/g) 

s 0.70 10.0 0.030 Pb 10.00 200 .0 2.000 
(mg/g) (µg/g) 

- . 
p 0. 60 5.0 0.200 Co 8.00 40.0 1. 000 

(mg/g) (µg / g) 

Sr 0 .20 1.0 0.050 Mo 2 .00 5. 0 0.200 
(mg/g ) (µg /g) 

Al 71.00 300.0 10.000 Cd 0.06 0.7 0.01 0 
(mg /g ) (µg / g) 

{ 

l Si 320 . 00 350 .0 230.000 Se 0 .30 2.0 0 . 100 
(mg/g) (µg/g) 

1' B 0.01 0. 1 0. 002 Ag 0.05 5.0 0.01 0 
(mg / g) (µg / g) 

,. 
Ba 0.43 3.0 0. 100 Zn 50.00 300.0 10. 000 

(mg/g ) (µg / g) 

:.! Fe 38.00 550.0 7. 000 V 100.0 500. 0 20 .00C 
(mg / g) (µg / g) 

·-

i 
K 8.30 30.0 0 .400 As 5.00 50. 0 1. 000 

,., (mg/g ) (µg /g) 
t: 

Mn 0 . 60 3.0 0.020 Zr 300.0 2000. 0 60 . 0 

l (mg / g) (µg / g) 

From Lind say (1979). 

l 
l 
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Table 21. Chemical and Physical Properties of the Soi I/Waste Mi xt ures . 

Waste Rote Plot Sample Depth -pH- CoC03 TOC TIC TOC 
Number Number (cm) H20 CaCl2 Eq (~) -- (~) 

Freshwater 1 3 TME100 0-15 7 . 1 6 .90 0.40 1.56 0 .05 1 . 51 
Freshwater 1 9 89 0-15 7 .6 7 . 20 0.56 1 .59 0 .07 1. 52 
Freshwater 1 13 112 0-15 7 . 2 6 . 80 0 . 22 1 .86 0 .03 1 . 85 
Freshwater 2 2 126 0-15 7 . 1 6 . 90 0 . 28 2.42 0 .03 2.39 
Freshwater 2 6 101 0-15 7 . 7 7 . 40 0 .96 1 . 27 0. 12 1 . 15 
Freshwater 2 8 102 0-15 7 . 7 7 . 40 1 . 04 1. 40 0 . 12 1. 28 
Freshwater 2 8 103 0-15 7 . 7 7.20 0. 44 1. 72 0.05 1. 67 
Freshwater 2 8 104 0-15 7 .8 7 . 40 0 .84 1 .58 0 . 10 1 . 48 
Freshwater 2 8 105 0-15 7 . 7 7 . 40 0 . 80 1 . 01 0. 10 0 .91 
Freshwater 2 8 106 0-15 8.8 7 . 90 1. 28 1 . 15 0 . 15 1. 00 
Freshwater 2 8 107 0-15 7.5 7 . 10 0 . 44 1 . 29 0 .05 1. 24 
Freshwater 2 8 108 0-15 7 .8 7 . 40 0 . 76 1 .24 0 .09 1 . 15 
Freshwater 2 8 109 0-15 8.2 7.60 0 .99 1. 20 0 . 12 1. 08 
Freshwater 2 8 110 0-15 7.8 7 . 50 1 . 07 1. 42 0 . 13 1 . 29 
Freshwater 2 8 111 15-30 7 . 6 7 .30 0 . 40 0 .05 
Freshwater 2 15 85 0-15 8. 1 7 . 70 2 . 58 1. 32 0 . 31 1 . 01 
Freshwater 3 1 127 0-15 7.5 7. 10 0.36 1. 73 0 . 04 1. 69 
Freshwater 3 1 128 15-30 6 .0 5. 80 0 .02 0 . 00 
Freshwater 3 6 129 0-15 8 . 1 7 . 80 1. 36 1 .68 0 . 16 1. 52 
Freshwater 3 11 130 0-15 7 .8 7.60 0 .97 1 . 79 0 . 12 1 .67 
Freshwater 3 11 131 0-15 7 .8 7 . 50 0 .81 1 . 33 0 . 10 1 . 23 
Freshwater 3 11 132 0-15 8 .0 7.50 0 . 65 1. 10 0.08 1 . 02 
Freshwater 3 11 133 0-15 7 .9 7.40 0 .85 0.91 0 . 10 0.81 
Freshwater 3 11 134 0-15 7 . 7 7 . 40 0.61 1 . 26 0 . 07 1 . 19 
Freshwater 3 11 135 0-15 7 .5 7 . 30 0.61 1 . 17 0.07 1. 10 (J1 

Freshwater 3 11 136 0-15 7 .6 7 . 30 0.57 1. 65 0 .07 1. 58 N 

Freshwater 3 11 137 0-15 7 .8 7 . 40 0.65 1. 65 0 .08 1 . 57 
Freshwater 3 1 1 138 0-15 7 .9 7 . 50 0.93 1 .56 0 . 11 1 . 45 
Freshwater 3 11 139 0-15 7 .6 7 . 30 0.65 1 . 71 0 .08 1 . 63 
Freshwater 4 5 81 0-15 7 .9 7 . 50 0 .88 1 . 24 0 . 11 1 . 13 
Freshwater 4 7 114 0-15 8 . 2 8 .00 1 . 3 1 1 . 61 0 . 16 1 . 65 
Freshwater 4 7 115 0-15 6 .3 8 .00 1 . 12 1 .38 0 . 13 1 . 25 
Freshwater 4 7 116 0-15 8 . 2 7 . 90 0.96 1 . 28 0 . 12 1 . 16 
freshwater 4 7 117 0-15 8 .0 7 . 60 1. 12 1.36 0. 13 1 . 23 
freshwater 4 7 118 0-15 8 . 2 8 . 00 1 .60 1. 45 0 . 19 1. 26 
Freshwater 4 7 119 0-15 8 . 1 7 . 70 1 . 08 1 . 57 0 . 13 1 . 44 
Freshwater 4 7 120 0-15 8 .3 7 . 60 0.76 1 . 91 0.09 1 . 82 
Freshwater 4 7 121 0-15 7 .8 7 . 40 0.64 1 . 47 0.08 1 . 39 
Freshwater 4 7 122 0-15 8 . 1 7 .90 0.96 1 . 39 0. 12 1 . 27 
Freshwater 4 7 123 0-15 7 .8 7 . 50 0.52 1.44 0.06 1.38 
Freshwater 4 7 124 15-30 7.3 7 . 00 0.92 0 . 11 
Freshwater 4 7 125 30-60 8 . 1 7 . 80 5.69 0 . 68 
Freshwater 4 12 113 0-15 8 . 1 7 . 70 1 .03 1 . 65 0.12 1 . 53 

CaC03 Eq = Cal ci um carbonat e equivalent (g CaC03 eq/ 1009); CEC - Cation Exchange 
Capacity; TC= To tol Carbon; TIC: Total Inorganic Carbon; TOC • Total Organic 
Carbon. 
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Tab I e 21 . Chemi cal and Physical Properties of the Soi I/Waste MiKtures . 

Waste Rote Plot Sample Depth - pH- CoC03 TOC TIC TOC 
Number ( cm) H20 CoCI 2 Eq (r.) -- (r.) --

Freshwater 5 4 TME90 0-15 8 . 4 8 . 10 1 . 65 1. 53 0 . 20 1 . 33 
Freshwater 5 4 91 0-15 8.4 8 .20 1. 84 1 . 50 0.22 1 . 28 
Freshwater 5 4 92 0-15 8 . 5 8 .20 1. 56 1 . 44 0. 19 1 . 25 
Freshwater 5 4 93 0-15 8 . 4 8 . 10 2.31 1 . 48 0 .28 1 . 20 
Freshwater 5 4 94 0-15 8 . 4 8 . 10 1 . 76 1 . 47 0 . 21 1 . 26 
Freshwater 5 4 95 0-15 8 . 6 8 . 10 1 . 28 1 . 40 0 . 15 1 . 25 
Freshwater 5 4 96 0-15 8 . 0 7 . 70 0 . 72 1 . 73 0 . 09 1 . 64 
Freshwater 5 4 97 0-15 8.2 7 . 90 1 . 15 1 . 53 0. 14 1. 39 
Freshwater 5 4 98 0-15 8.2 7.90 0 . 91 1 . 54 0 . 11 1 . 43 
Freshwater 5 4 99 0-15 8 . 5 8 . 20 1 . 40 1. 30 0 . 17 1 . 13 
Freshwa te r 5 10 82 0-15 8 . 4 8 . 00 2 . 05 1 .93 0 .25 1 . 68 
Freshwater 5 10 83 1 !>--30 8 . 0 7 . 60 3 . 23 0 . 39 
Freshwater 5 10 84 30-60 7 . 8 7 . 60 4 . 15 0 . 50 
Freshwater 5 14 86 0-15 8 . 4 8 . 00 1 . 57 1. 68 0. 19 1 . 49 
Freshwater 5 14 87 15-30 7.6 7 . 30 0.65 0.08 
Freshwater 5 14 88 30-60 7.7 7.40 2 .74 0.33 
KC 1 17 251 0-15 7 . 3 7 . 00 0.43 2.01 0 . 05 1 . 96 
KC 1 17 252 0-15 7.3 7 . 10 0 . 71 1 . 20 0 . 09 1 . 11 
KC 1 17 253 0-15 7 . I 6 . 70 0 . 18 1 . 83 0 . 02 1 . 81 
KC 1 17 254 0-15 7 . 3 6 . 90 0 . 24 1 . 61 0 .03 1 . 58 
KC 1 17 255 0-15 7 . 3 6 . 80 0 . 12 1 . 54 0 . 01 1 . 53 
KC 1 17 256 0-15 7.3 6 . 80 0.16 1 . 92 0 . 02 1 . 90 
KC 1 17 257 0-15 7 . 3 6 . 90 0 . 22 0 . 91 0 . 03 0 . 88 
KC 1 17 258 0-15 7 . 3 7 . 10 0 .55 1 . 03 0 . 07 0 . 96 
KC 1 17 259 0-15 7 . 4 6 . 90 0 . 16 1 . 28 0 . 02 1 . 26 u, 

KC 1 17 260 0-15 7 . 2 7 . 00 0 . 12 1 . 88 0 . 01 1 .87 w 
KC 1 42 203 0-15 7 . 8 7 . 50 1 .85 1 . 19 0 . 22 0 . 97 
KC 1 43 177 0-15 7 . 7 7. 40 1 . 62 1 . 04 0 . 19 0.85 
KC 2 33 178 0-15 7.4 7 . 10 0 . 45 1. 48 0.05 1. 43 
KC 2 40 221 0-15 7 . 5 7 . 60 1 . 32 1 . 89 0. 16 1. 73 
KC 2 45 140 0-15 7 . 5 7 . 30 0.89 0.83 0 . 11 0. 72 
KC 2 45 141 0-15 6 . 9 6.90 0 . 16 0 . 69 0 . 02 0.67 
KC 2 45 142 0-15 6.7 6 .70 0 . 16 0 . 95 0.02 0 . 93 
KC 2 45 143 0-15 7.3 7 . 10 0 . 61 1 . 32 0 . 07 1 . 25 
KC 2 45 144 0-15 7.4 7.20 1 .05 0 . 72 0 . 13 0 . 59 
KC 2 45 145 0-15 7 . 6 7.30 1 . 09 0.99 0 . 13 0 .86 
KC 2 45 146 0-15 7.2 7 . 10 0. 36 1 . 47 0 . 04 1. 43 
KC 2 45 147 0-15 7 . 2 7 . 00 0.32 1 . 26 0 . 04 1. 22 
KC 2 45 148 0-15 7 . 5 7 . 20 0 . 49 1 . 26 0 . 06 1 .20 
KC 2 45 149 0-15 7 . 7 7 . 40 1 .07 1.00 0 . 13 0 .87 
KC 3 21 209 0-15 7 . 2 7 . 00 0 . 32 2 .85 0 . 04 2 . 81 
KC 3 2 1 210 0-15 7 . 4 7 . 00 0 . 32 2 . 21 0 . 04 2 . 17 
KC 3 21 2 11 0-15 7 . 5 7 . 20 0 . 40 2 . 18 0 . 05 2. 13 
KC 3 21 212 0-15 7. 3 7 . 00 0 . 24 2.51 0.03 2.48 
KC 3 21 213 0-15 7. 3 7. 00 0 .20 3.28 0.02 J.26 
KC 3 2 1 214 0-15 7.2 7.00 0 . 32 2. 43 0 . 04 2.39 
KC 3 21 215 0-15 7 . 4 7 . 10 0 . 32 2.08 0 . 04 2.04 
KC 3 2 1 216 0-15 7 . 4 7.20 0 . 36 2.03 0 . 04 1. 99 
KC 3 21 217 0- 15 7.2 7.20 0.44 2. 39 0.05 2.34 
KC 3 21 218 0- 15 7 2 6. 90 0 .36 2. 10 0.04 2.06 
KC 3 30 220 0- 15 7.2 7. 10 0.36 1. 70 0 . 04 1 . 66 
KC 3 39 222 0- 15 7.5 7 . 50 0. 72 1. 15 0.09 1 .06 

CaC03 Eq = Ca l c ium ca rbo na te equivalent ( g CaC03 eq/ 100g) : CEC = Cation EKchange 
Capac i t y; TC= To tal Car bon ; TIC= To tal Inorganic Carbon ; TOC = To tal Organic 
Carbon. 
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Tobie 21. Chemical and Physical Properties of the Soi I/Waste Mixtures. 

Waste Rote Plot Sample Depth -pH- CoC03 TOC TIC TOC 
Number Number (cm) H20 CoC l2 Eq (,;;) -- (,;;) --

KCI 4 16 H.CE261 0-15 7.6 7 . 30 0.79 2.20 0.09 2.11 
KCI 4 16 262 0-15 7.6 7.40 0.63 1. 62 0.08 1 . 54 
KCI 4 16 263 0-15 7.6 7 . 40 0.95 1. 51 0.11 1 . 40 
KCI 4 16 264 0-15 7.7 7. 40 0.83 1 . 36 0. 10 1. 26 
KCI 4 16 265 0-15 7.5 7 . 40 0.91 1 .24 0. 11 1 . 13 
KCI 4 16 266 0-15 7.7 7. 40 0.83 1. 60 0.10 1 .50 
KCI 4 16 267 0-15 7.8 7.40 0.75 1. 73 0.09 1 .64 
KCI 4 16 268 0-15 7.7 7.60 0.63 1. 70 0.08 1. 62 
KCI 4 16 269 0-15 7.7 7.50 1 .1 1 2.32 0.13 2. 19 
KCI 4 16 270 0-15 7.7 7.30 0 .75 2.41 0.09 2.32 
KCI 4 16 271 15-30 7.6 7.40 1 .19 0. 14 
KCI 4 16 272 30-45 7 .4 7.30 0.71 0.09 
KCI 4 24 172 0-15 7.5 7.30 0.81 1 . 81 0. 10 1. 71 
KCI 4 29 223 0-15 7.5 7.50 1. 64 1. 75 0.20 1. 55 
KCI 4 29 224 15-30 7.4 7 . 30 1. 52 0.18 
KCI 4 29 225 30-45 6.5 6. 40 
KC 4 29 226 45-60 7.3 6. 90 0.35 0.04 
KC 4 29 227 60-90 6.0 5 .90 
KC 5 25 160 0-15 7.7 7.60 0.89 1. 44 0. 11 1 .33 
KC 5 25 161 0-15 7.6 7 . 50 0.69 1 .05 0.08 0.97 
KC 5 25 162 0-15 7.5 7 . 50 0. 77 1. 29 0.09 1 . 20 
KC 5 25 163 0-15 7.9 7.90 1. 46 1. 15 0. 18 0.97 
KC 5 25 164 0-15 7.6 7.60 0.93 1. 31 0. 11 1. 20 
KC 5 25 165 0- 15 8.0 8.00 1 .01 1 .36 0.12 1. 24 
KC 5 25 166 0-15 7.9 7.90 0.89 1. 14 0. 11 1. 03 

u, 
+:> KC 5 25 167 0-15 7 . 2 7.30 0.65 1 .06 0.08 0.98 

KC 5 25 168 0-15 7.8 7 80 1 . 09 1. 43 0.13 1 .30 
KC 5 25 169 0-15 7.5 7 . 60 0.83 1 .26 0. 10 1. 16 
KC 5 25 170 15-30 6. 1 6 00 
KC 5 25 171 30-45 5. 1 4.90 
KC 5 26 273 0-15 7.9 7.70 0.79 1 . 41 0.09 1. 32 
KC 5 26 274 0-15 7.2 7.00 0.12 1. 72 0.01 1 . 71 
KC 5 37 240 0-15 7.5 7 . 20 1 . 10 1. 26 0.13 1. 13 
NoC 6 22 192 0-15 6.8 6 .50 1 . 51 
NoC 6 22 193 0-15 6 . 9 6 . 50 1. 75 
NoC 6 22 194 0-15 7.2 6.70 0. 18 2.23 0.02 2.21 
NoC 6 22 195 0-15 7.0 6.60 0.24 1 .56 0.03 1. 53 
NoC 6 22 196 0-15 7. 1 6.70 0.20 2.09 0.02 2.07 
NoC 6 22 197 0-15 7 . 0 6.60 0 . 16 1. 60 0.02 1 .58 
NoC 6 22 198 0-15 7.4 6.90 0.28 1 .64 0.03 1. 61 
NoC 6 22 199 0-15 7 . 1 6.60 0.16 1. 45 0.02 1 . 43 
NoC 6 22 200 0-15 7.2 6.70 0.20 1 .43 0.02 1 . 41 
NoC 6 22 201 0-15 7.0 6.50 0.08 1. 46 0.01 1 . 45 
NoC 6 32 202 0-15 7.4 7.00 0 . 52 1 .98 0.06 1. 92 
NoC 6 41 204 0-15 7.5 7.20 1 . 00 2.40 0.12 2.28 

CoC03 Eq = Calcium carbonate equivalent (g CoC03 eq/100g); CEC • Cation Exchange 
Capacity; TC= Total Carbon ; TIC= Total Inorganic Carbon; TOC = Total Organic 
Carbon. 
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Tobie 2 1 . Chemical a nd Physical Pr operties of th e Soil/Waste Mixtures. 

Waste Rote Plot Sample Depth -pH - CoCOJ TOC TIC TOC 
Numbe r Numbe r (cm) H20 CoCI 2 Eq (re) - - (re) --

NaCl 7 18 HAE2J3 0-15 7.8 7 .50 1. 62 2 . 21 0.19 2.02 
NaCl 7 27 241 0-15 7 . 1 7 . 00 0.36 1 . 53 0 . 04 1 . 49 
NaCl 7 27 242 0-15 7 . 3 7 . 10 0 .28 1. 24 0.03 1 . 21 
NaCl 7 27 243 0-15 7.4 7.00 0.36 1. 96 0.04 1. 92 
NaCl 7 27 244 0-15 7 . 0 6.50 0 . 16 1 . 31 0.02 1. 29 
NaCl 7 27 245 0-15 7.2 6.80 0 . 16 1 .22 0.02 1. 20 
NoC 7 27 246 0-15 6.9 6.80 0 . 16 1. 44 0 . 02 1. 42 
NoC 7 27 247 0-15 7 . 1 6.70 0 . 20 1 . 39 0.02 1. 37 
Noe 7 27 248 0-15 7 . 2 6.80 0.24 1 . 66 0.03 1. 63 
NoC 7 27 249 0-15 6.7 6 .50 1 . 88 
NaC 7 27 250 0-1 5 6 . 8 6 . 60 1. 61 
NoC 7 34 173 0-15 7 . 4 7 . 30 0.65 1. 64 0.08 1. 56 
NoC 8 20 219 0-15 7 . 5 7.20 0.24 2.26 0.03 2 . 23 
NoC 8 35 150 0-15 7 . 0 6.80 0.20 2.00 0.02 1 . 98 
NaC 8 35 151 0-15 7. 1 6 . 90 0 . 32 1. 95 0.04 1. 91 
NaC 8 JS 152 0-15 7.0 6 . 90 0. 12 1 . 86 0.01 1.85 
NaC 8 JS 153 0-15 7.0 6 . 80 0 . 12 1. 62 0.01 1. 61 
NoC 8 35 154 0-15 7 . 4 7.40 0. 77 1. 58 0.09 1. 49 
NoC 8 35 155 0-15 7 . 1 7.00 0 . 28 2 . 09 0 . 03 2.06 
NaC 8 35 156 0-15 7 . 1 7 . 00 0.53 1 . 94 0.06 1.88 
NaC 8 35 157 0-15 7 . 1 6 . 70 0.04 2 . 13 0.00 2 . 13 
NoC 8 35 158 0-15 6.9 6 . 80 0 . 08 1 .82 0 . 01 1 . 81 
NaC 8 35 159 0-15 7.2 7 . 00 0.20 1 .93 0 . 02 1 . 91 
NoC 8 44 174 0-15 7.6 7.40 0 . 93 1 .43 0. 11 1 .32 
NoC 8 44 175 15-30 7.8 7 .50 3 . 24 0.39 <..TI 

Noe 8 44 176 30-60 7 . 9 7 . 50 4 . 53 0 . 54 <..TI 

NoC 9 19 228 0-15 7 . 5 7. 10 0.48 2 .80 0 . 06 2 . 74 
NoC 9 19 229 15-30 7.4 7.00 0.40 0 . 05 
Noe 9 19 230 30-45 7 . 5 7.00 0. 16 0 . 02 
NoC 9 19 231 45- 60 7 . 4 6 . 90 0.08 0 . 01 
NoC 9 19 232 60-90 7 . 3 6.90 0 . 08 0 . 01 
NoC 9 31 205 0-15 7 . 3 7 . 20 0.36 1 .67 0 . 04 1. 63 
Noe 9 3 1 206 15-30 5.4 5 .30 0.02 0.00 
NaC 9 31 207 30- 45 5.5 5.30 
NoC 9 31 208 45-60 5.3 5. 20 
NoC 9 36 275 0-15 7 . 8 7. 60 1 .86 1 . 10 0.22 0.88 
NaC 9 36 276 0-15 7.5 7 . 20 0 . 95 2 . 26 0 . 11 2 . 15 
NaC 9 36 277 0-15 8.0 7 . 50 1 . 38 1. 30 0.17 1. 13 
NaC 9 36 278 0- 15 7 . 7 7 . 50 0. 95 1. 20 0. 11 1.09 
Noe 9 36 279 0-15 7 . 7 7.50 0 .79 1. 40 0.09 1. 31 
NaC 9 36 280 0- 15 7 . 7 7 .40 0.87 1 . 08 0 . 10 0.98 
NaC 9 36 281 0-15 7 . 9 7 . 60 1. 58 1 . 32 0. 19 1. 13 
Noe 9 36 282 0-15 7.8 7 . 50 1 . 26 1 . 31 0 . 15 1. 16 
NaC 9 36 283 0-15 7.8 7 . 50 1. 66 1 .06 0.20 0.86 
Noe 9 36 284 0-1 5 7. 7 7.50 2 . 25 0.87 0.27 0.60 

CoCOJ Eq = Ca l ci um c arbo na te equivalent {g CoCOJ eq/ 1009) ; CEC • Cation Exchange 
Ca pac i I y; TC = To t al Carbon ; TIC z To t al Inorga nic Carbon ; TOC D Total Organic 
Ca rbon 
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Tobie 21. Chemical and Physical Properties of the Soi I/Waste Mixtures . 

Waste Rot e PI o t Sample Depth - pH - CoC03 TOC TIC TOC 
Number Number ( cm) H20 CoC 12 Eq (r.) -- (1.) --

NaCl 10 23 H.4E179 0-15 7.4 7.30 0 . 61 1 .81 0.07 1. 74 
NaCl 10 23 180 0-15 7.2 7.30 0.53 1. 73 0.06 1. 67 
NaCl 10 23 181 0-15 7 . 2 7.20 0.85 1. 76 0.10 1 . 66 
NaCl 10 23 182 0-15 7.6 7 . 60 0.93 2.52 0 . 11 2.41 
NaCl 10 23 183 0-15 7 . 5 7 . 40 0.71 1 .59 0 .09 1 .50 
NaCl 10 23 184 0-15 7.6 7 . 60 1 . 09 2. 11 0 . 13 1. 98 
NaCl 10 23 185 0-15 7.4 7. 40 0. 77 2. 12 0.09 2.03 
NaCl 10 23 186 0-15 7 .6 7.50 1. 37 1 . 66 0.16 1. 50 
NaCl 10 23 187 0-15 7.7 7.70 1 .84 1 . 39 0.22 1 . 17 
NaCl 10 23 188 0-15 7 . 4 7 . 40 0.60 1 . 27 0.07 1. 20 
NaCl 10 23 189 15-30 7 .4 7 . 30 0 . 80 0 . 10 
NaCl 10 23 190 30-45 7.9 7.60 3. 77 0.45 
NaCl 10 23 191 45-60 8.0 7.80 4 .73 0.57 
NaCl 10 28 234 0-15 7.5 7.50 0.87 1 .87 • 0. 10 1. 77 
NaCl 10 38 235 0-15 7.8 7 .70 2.02 1 . 22 0.24 0.98 
NaCl 10 38 236 15-30 7. 1 6.90 0.48 0.06 
NaCl 10 38 237 30-45 5.8 5 . 60 
NaCl 10 38 238 45-60 5.7 5.40 
NaCl 10 38 239 60-90 5.7 5 .40 

CaC03 Eq = Calcium carbonate equivalent (g CoC03 ~q/100g); CEC z Cation Exchange 
Capacity; TC= Tota l Corban; TIC= Total Inorganic Carbon; TOC z Total Organic 
Ca rbon . 

u, 
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4.2.2 Total Elemental Analysis 

Data for the total elemental content of the soil waste 

mixtures are presented in Table 22. In general elemental content 

increased as a result of waste addit ion as was anticipated. 

4.2.3 DTPA Extract Data 

DTPA extract data for the soil/waste mixtures are presented 

in Table 23 . The literature indicates that DTPA soil extractions are 

correlated with plant uptake, i.e., as DTPA extractable elemental 

content increases plant uptake of that element generally increases. 

Interpretation of these data would involve comparison of the values 

for individual elements in the control plots and the teated plots. 

For example, K values for Treatments 1 (control ), 2, 3, 4, and 5 have 

values of 157, 240, 447, 842, and 1360 µg/g respectively. These 

values indicate an increase in the potential for plant uptake of K as 

the application rate increased. The DTPA data will be interpreted in 

more detail when tissue data are avai l able for all treatments . 

4.2.4 Chloride Concent ra t ion in the Waste/ Soi l Mi xtures 

The chl ori de concentrati on in the waste was used as the 

basis for application of t he mater ials . As ses sment of the chloride 

concentrations in the plots provide an indication of t he rate of 

app li cation actually achieved. Because the post-appl ication sampling 

occurred approximately two months after the actual spreading some 

leaching or downward movement of some of the components, pa rt icularly 

chloride, was expected. This le aching complicates the determinati on 

of the concentration of chlor ide actual ly added at the time of 

application and affects the KCl and NaCl treatments to a greater 

ext ent than the freshwater treatme nts. 

Table 24 prov ides the mean chloride concent rati ons wh ich 

occu rred pr ior to and fol lowing waste app li cat ion for mos t of t he 

treatments. The table does not in cl ude the data fo r the control 

treatment s which include Fr eshwater 1. KCl 1 and NaCl 6. 



~ ~ r ..... --. ., '-;:-::":~ - ... 
7· ""/" \ 

Tobie 22 . To ta l El ement a l Anal ysi s Do t o f or the Soi I/Wa ste Mi xtures . 

Waste Rote PI o t Sample Depth Mn No K Co Mg p Al Fe Ti Bo Cu Zn Cd 
Num ber Numbe r {cm) {mg/g) -- ( ug/ g ) 

fre shwa ter 1 3 TME1 00 0- 15 0 . 409 7 . 07 11. 93 6.43 3 . 05 0 . 439 37 . 5 14 . 6 1 . 96 0 . 465 11 . 33 34 . 6 0 . 298 
Freshwa ter 1 9 89 0- 15 0 . 420 7 . 27 11 . 9 1 8 . 62 3 . 02 0 . 511 36 . 2 15 . 9 2 .08 0 .599 24. 17 46 . 9 0 . 000 
fres hwater 1 13 11 2 0-1 5 0 . 405 7. 25 11 . 40 5. 12 1 .80 0 . 553 32 . 8 12. 3 2 . 00 0.447 6 .85 30 . 6 0. 000 
Freshwoter 2 2 126 0-15 0 . 333 7 .86 11 . 98 6 . 30 1 .32 0 . 571 33.7 11 . 5 2. 14 0 . 657 <2 . 96 3 2 . 9 0.000 
f reshwater 2 8 101 0-15 0 . 368 7.7 1 12 . 15 7.43 2 . 16 0 . 663 35 . 8 15 . 9 1 . 94 0 . 268 6 . 12 43. 9 0.000 
f reshwat er 2 8 102 0-1 5 0 . 410 7 .87 12. 33 9 . 30 2 . 89 0 . 778 37 . 6 15 . 3 2 . 00 0 .560 11 . 74 41. 5 0 . 573 
freshwater 2 8 103 0-15 0 . 409 7 . 80 12. 21 7 . 12 2 .48 0 . 522 35 . 6 12 . 7 2 . 02 0 . 496 10 . 02 36 . 4 0 . 000 
freshwater 2 8 104 0-15 0 . 422 8.02 12. 29 8.02 1. 79 0 . 534 35 . 5 15 . 0 1 . 98 0 . 422 14 . 00 40 .5 0 . 255 
f r eshwater 2 8 105 0-15 0 . 378 8 . 20 14 . 37 6 . 73 1 . 75 0 . 613 39 . 8 18 . 9 2 . 13 0 . 189 17 . 08 41 . 3 0 . 237 
freshwater 2 8 106 0-15 0 . 371 7 . 78 13 . 04 5 . 89 2.46 0 . 674 37 . 9 17 . 7 2.07 0. 272 13 .98 42. 3 0 . 118 
freshwater 2 8 107 0-15 0 . 355 7 . 60 12 . 57 5 . 39 2 . 60 0 . 673 36.7 16 . 6 1 . 98 0 . 448 6 . 61 32 . 2 0 . 000 
freshwater 2 8 108 0-15 0 . 436 7 .38 11 . 67 5 . 60 2 . 75 0.680 35 . 0 15 . 5 1 . 98 0 . 394 13 .53 43. 5 0 . 576 
freshwat e r 2 8 109 0-15 0 . 383 7 . 8 9 12 . 59 4 . 99 2 . 83 0 . 671 36 . 5 17 . 1 2 . 10 0 . 325 22 . 20 44 . 9 0 . 261 
freshwater 2 8 110 0-1 5 0 . 364 7.35 12. 07 4.03 2. 13 0.668 33 . 6 16 . 4 1 . 97 0 .204 16 . 72 39 . 0 0 . 265 
Fr eshwater 2 8 11 1 15-30 0 . 326 7. 46 12. 98 4 . 18 2.02 0 .576 36 . 0 16.5 1 . 98 0 . 333 6 . 90 31 . 2 0 . 238 
freshwater 2 15 85 0-15 0 . 3 27 7 . 33 11 . 72 7 . 47 3 . 85 0 . 588 33 . 2 16 . 0 2 . 08 0 . 348 13 . 47 41 . 3 0 . 61 2 
f reshwat e r 3 1 127 0- 15 0 . 457 10 . 07 15. 72 6. 12 1 . 57 0 . 7 17 42 . 7 17 . 1 2 . 74 0 . 595 11 . 30 46 . 4 0 . 000 
f reshwater 3 1 128 15- 30 0 . 317 7 . 31 14 . 71 4.70 2.57 0 . 405 46 . 4 22 . 2 2.21 0 . 535 9 . 66 43 . 1 0 . 000 
freshw a ter 3 6 129 0- 15 0 . 387 8 . 24 12. 66 5 . 51 1. 8 7 0 . 663 33 . 1 16.0 2 . 17 0. 493 10 . 13 45 . 9 0 . 000 
f reshwate r 3 11 130 0-15 0 . 429 8 . 38 13 . 74 4 . 53 2 .54 0 . 667 39 . 0 16 . 1 2 . 16 0 . 300 12 . 62 45 . 0 0 . 000 
f re shwa ter 3 11 13 1 0-1 5 0 . 391 7 .85 13 . 42 6 . 96 2 . 65 0 . 618 38 . 6 18 . 3 2 . 16 0 . 600 8 . 18 41 . 8 0 . 000 
freshwa ter 3 11 132 0-15 0 . 354 7.25 12 . 38 7.67 2.41 0 . 638 36. 1 17 . 2 2 . 06 0 . 576 10 . 34 44 . 0 0 . 000 
f reshwate r 3 11 133 0- 15 0 . 376 7 . 83 13 . 04 7 . 62 2 .76 0 . 642 39 . 5 17 . 4 2 . 08 0 . 627 12 . 75 42 . 7 0 . 000 
freshwa ter 3 11 134 0-15 0 . 388 7. 8 4 13. 75 6.92 2 .40 0 . 545 40 . 2 19 . 9 2 . 10 0 . 51 7 14 . 38 62 . 3 0 . 000 
freshwate r 3 11 135 0-1 5 0 . 330 7.76 12. 13 6 . 49 2 . 28 0.503 37.3 14 . 9 1 . 98 0.499 <2 . 96 37 . 5 0.000 u, 
freshwater 3 11 136 0-15 0 . 406 7 . 8 4 12 . 48 7 . 97 2 . 00 0 . 547 36 . 0 16 . 1 1 . 94 0 . 810 7 . 63 37 . 0 0 . 000 00 
Freshwate r 3 11 137 0-1 5 0 . 385 7 . 99 13 . 27 7. 06 1 . 79 0 . 591 38 . 0 16 . 6 2 . 10 0 . 663 3 . 98 44 . 8 0 . 000 
freshw a ter 3 11 138 0-1 5 0 . 444 7. 91 12.20 5. 19 2 . 21 0 . 572 .:53 . 9 14 . 5 2 . 04 0 . 481 8 .87 39 . 8 0.000 
fre:,hwater 3 11 139 0-1 5 0 . 425 7. 57 12. 99 7 . 45 1 . 93 0 . 462 38 . 3 17 .2 2 . 08 0 . 634 <2 .96 39 . 3 0 . 000 
f r e:,hwater 4 5 81 0-15 0 . 334 7 . 30 11 . 7 1 8 . 11 3. 17 0 . 512 36 . 4 13 . 9 2 . 00 0 . 554 12 . 52 43 . 0 0 . 000 
f reshwa te r 4 7 114 0-15 0 . 420 7 . 46 12 . 6 1 4 . 89 2.68 0 . 623 35.4 17 . 0 2 . 06 0 . 276 11 . 17 44 . 4 0 . 272 
f reshwater 4 7 11 5 0-1 5 0 . 354 7 . 63 12.52 5 . 40 2.94 0 . 711 36.9 15 . 1 2. 05 0 . 424 <2.96 35 . 9 0 . 260 
freshwa ter 4 7 116 0-15 0 . 361 7 .27 12 . 79 4 .50 2. 51 0 . 760 35 . 8 15.5 2 . 00 0 . 280 6 . 76 45 . 4 0 . 000 
fre s hwat er 4 7 11 7 0-1 5 0 . 387 6 . 65 11 . 57 5 . 01 2 . 55 0 . 569 3 1 . 2 15 . 9 1 . 97 0 .368 3 . 47 48 . 3 0 . 000 
Freshwoter 4 7 118 0- 15 0 . 3 44 7 . 12 11 . 45 5. 90 3 . 3 1 0 . 622 35.0 14. 1 1 . 91 0 . 435 4 . 64 41 . 2 0.000 
Fre s hwater 4 7 119 0-1 5 0 . 366 7 . 47 12.23 5 .75 3. 02 0 . 61 3 35 . 9 14.0 2. 11 0 . 46 1 <2 .96 37 . 9 0 . 000 
Fre shwater 4 7 120 0-15 0 . 378 7 .75 11 . 88 6. 89 2 . 67 0 . 619 35 . 8 13 . 3 2 . 09 0 . 593 10 . 85 77 . 2 0 . 000 
freshwater 4 7 12 1 0-1 5 0 . 352 7 . 20 12 . 02 6 . 77 2 . 49 0 . 611 35 . 4 15 . 8 2.00 0 . 631 13. 04 37 . 0 0 . 000 
Freshwater 4 7 122 0-1 5 0 . 384 7 .27 11 . 92 8 . 24 2 . 09 0 .595 35.9 16.3 2 . 07 0 . 762 11 . 84 39 . 2 0 . 263 
Fr e s hwa t er 4 7 123 0-1 5 0 . 465 7 . 92 12. 69 7. 15 2 . 48 0 . 661 37. 0 15 . 9 2 . 12 0 . 68 7 10 . 40 40 . 8 0 . 000 
Fr eshwat e r 4 7 124 15-30 0 . 421 7 . 97 13 . 73 7 .93 3. 42 0.47 1 45 . 0 22. 8 2 . 20 0 . 56 1 23 . 11 53 . 0 0 . 000 
Fre shwater 4 7 125 30-60 0 . 36 1 6 . 17 12. 86 6 .76 3 . 24 0 . 551 29.6 20.6 2 . 23 0 . 292 18. 33 47 . 2 0 . 000 
Freshwater 4 12 11 3 0-1 5 0 . 358 7.43 11 . 62 5. 47 2 .92 0 . 603 34 . 7 12 . 9 2 . 07 0. 405 14 . 80 41 . 0 5 . 691 
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Tobie 22. Total Elemental Analysis Doto for the Soil/Waste Mi x tures. 

Waste Rote Plot Sample Depth Pb Mo V Cr Ni Sr Li Zr 
Number Number (cm) (ug/g) 

Freshwater 1 3 TME100 0-15 8.95 20 . 0 49.5 36 . 1 20.87 95 . 7 24 . 2 93.9 
Freshwater 1 9 89 0-15 9.60 17 . 6 46.9 70.0 21. 40 101.0 21. 1 99.6 
Freshwater 1 13 112 0-15 13. 97 <15.4 30. 1 56. 1 11 . 60 93 . 8 13.4 81. 7 
Freshwater 2 2 126 0-15 15.34 <15.4 25.4 47.4 <8.86 106.8 <11 . 73.4 
Freshwater 2 8 101 0-15 15.44 <15 . 4 36.2 67.9 19.44 104.6 14 .6 76.7 
Freshwater 2 8 102 0-15 13.46 18 . 6 48. 1 54.4 24.91 113.9 22.9 95.3 
Freshwater 2 8 103 0-15 18.99 17 . 4 42.7 41. 2 21 . 63 106.8 20.0 90.7 
Freshwater 2 8 104 0-15 17.57 20.9 45. 1 79.7 30.81 111. 0 21.6 92.9 
Freshwater 2 8 105 0-15 18.27 21 . 4 53. 1 92.8 35.82 109. 1 25.6 125 .3 
Freshwater 2 8 106 0-15 14.45 20 . 3 50.7 82.0 38.23 101. 7 22.4 109.9 
Freshwater 2 8 107 0-15 14.31 <15.4 37.2 69.9 26.97 99. 1 14.0 84.8 
Freshwater 2 8 108 0-15 14. 12 17.9 44.7 72.9 26.22 98.0 20.2 94.8 
Freshwater 2 8 109 0-15 14.37 21. 7 50.9 70.8 27. 17 98.0 23 . 0 98.0 
Freshwater 2 8 110 0-15 22.55 19. 1 49 . 1 71 .4 26.53 86.2 22.8 93 . 1 
Freshwater 2 8 111 15-30 23 .09 <15.4 40.7 72.4 19.04 91 .6 15.7 90.0 
Freshwater 2 15 85 0-15 10.41 18.4 53.0 65.2 25.71 94 . 0 24.8 101. 6 
Freshwater 3 1 127 0-15 22.90 18.7 45.8 76.7 18. 14 130.6 20.5 109.8 
Freshwater 3 1 128 15-30 16.34 23.3 61. 2 94. 1 29.96 98.0 28.5 98.8 
Freshwater 3 6 129 0-15 20.53 <15 . 4 43.2 67.2 13.87 105.9 16.0 82.9 
Freshwater 3 11 130 0-15 18 .38 18 . 4 50.8 57. 1 25.24 101. 3 22.2 104.3 
Freshwater 3 11 131 0- 15 19.56 16 . 6 49.9 75.6 19.56 107 ,8 18 .7 92.6 
Freshwater 3 11 132 0- 15 41 . 66 16.5 48 . 2 83.0 24.52 107 .0 17 . 1 91. 6 
Freshwater 3 11 133 0-15 22 . 83 20 .5 51. 9 80.9 29.95 110. 0 22.5 99.0 
Freshwater 3 11 134 0-15 33 . 56 25 . 4 48 . 2 152.9 69.95 108.6 19 . 2 87.4 
Freshwater 3 11 135 0-15 15.28 <15.4 34.3 50.7 11 . 53 102 .4 12.4 74.7 Ul 
Freshwater 3 11 136 0-15 22.31 <15 . 4 40. 1 74.3 14.97 112. 1 15.8 76.0 <.O 

Freshwater 3 11 137 0-15 36 . 04 <15.4 47.4 71. 0 14.57 114 . 7 13.2 68.4 
Freshwater 3 11 138 0-15 22 . 54 16 .7 39.8 70.2 19 . 76 101 . 6 16.5 88.9 
Freshwater 3 11 139 0-15 15.87 <15 . 4 39.8 72. 6 16.94 103 .3 13.7 73.2 
Freshwater 4 5 81 0-15 8.09 20 . 6 51. 7 47.5 24 . 00 102 . 8 25.3 99.7 
Freshwater 4 7 114 0-15 17.70 <15.4 39.5 72. 4 14.98 88.8 14 . 4 92.9 
Freshwater 4 7 115 0-15 12.49 < 15.4 36.4 55.4 17.69 97.8 11 . 4 89.2 
Freshwater 4 7 116 0-15 14.66 <15.4 42. 1 50.2 17.31 85.6 17. 1 85 . 1 
Freshwater 4 7 117 0-15 7.21 <15 . 4 34.2 61. 2 10.95 81.4 11 . 5 79.3 
Freshwater 4 7 118 0-15 4.93 <15.4 36.9 40.6 12.48 92.0 14.2 89.1 
Freshwater 4 7 119 0-15 11 .84 <15.4 34.9 43 . 8 10.36 96.2 13 .0 81 . 1 
Freshwater 4 7 120 0-15 8.44 19. 3 44.3 54.9 26.53 102.5 20.5 99.2 
Freshwater 4 7 121 0-15 13 . 30 18.3 46.4 72 .5 21. 39 97.3 21. 1 93.6 
Freshwater 4 7 122 0-15 7.90 15.8 46.6 72 .1 25.00 102 . 1 20.0 89.0 
Freshwater 4 7 123 0-15 21. 37 18 . 3 45 . 5 73.4 25.58 107.7 19.7 92.5 
Freshwater 4 7 124 15- 30 16.54 19.0 58.6 78.0 28 .96 105.0 25.5 100.8 
Freshwater 4 7 125 30-60 12.78 15.6 65.0 86.1 33.89 75.0 27.8 100 .8 
Freshwater 4 12 113 0-15 3. 13 15.6 45.2 39.0 19.92 93.6 20.8 96.7 
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Tab I e 22. Total Elemental Analysis Doto for the Soil/Woste Mixtures. 

Waste Rote Plot Sample Depth Mn No K Co "4g p Al Fe Ti Bo Cu Zn Cd 
Number Number (cm) (mg/g) -- (ug/9) 

Freshwater 5 4 90 0- 15 0 .336 7.55 12.47 10 . 14 2.91 0 . 647 37 . 4 16. 1 1. 99 0 .564 <2.96 41.2 0.000 
Freshwater 5 4 91 0- 15 0 . 364 7 . 62 11 . 96 10.99 2.61 0 . 592 36.6 16.7 2.00 0 . 643 <2.96 40.5 0.595 
Freshwater 5 4 92 0-15 0.408 7.81 12.93 10 . 07 2.83 0.698 37.8 18.2 2.09 0 . 511 11 .67 44.8 0.271 
freshwater 5 4 93 0-15 0 . 354 7.45 12 . 46 11. 09 3.21 0.637 35.9 17.4 2. 12 0.482 11. 68 44.2 0.316 
Freshwater 5 4 94 0-15 0 . 371 7.37 11 .88 10. 14 2.78 0.693 35.8 15.5 1 . 99 0.619 10.24 42.7 0.292 
Freshwater 5 4 95 0-15 0 .359 7.60 12 . 53 9 . 45 2. 72 0 . 664 37.8 17 . 2 2 . 03 0.739 9.67 39.9 0.000 
Freshwater 5 4 96 0-15 0.320 7.34 11. 72 7.93 2.74 0.529 37.7 15.8 1 .99 0.782 3 . 39 39.5 0.309 
Freshwater 5 4 97 0-15 0.349 7.62 12 .95 6 . 29 2.33 0.677 36 . 8 17.2 1 .98 0.251 17 . 42 42.0 0 . 000 
Freshwater 5 4 98 0-15 0.363 7.55 12 . 65 8.51 3.00 0.682 38.8 17.2 2.01 0.780 13.64 38.9 0 . 000 
Freshwater 5 4 99 0-15 0.335 7 . 34 12 . 36 8 .75 2.35 0.688 36 . 7 16.6 1 .99 0 . 614 13.26 42.7 0.241 
Freshwater 5 10 82 0-15 0 . 412 7 . 94 12.87 12.35 2.74 0.569 37.8 17.9 2. 18 0 . 647 4.48 45.4 0.840 
Freshwater 5 10 83 15-30 0.321 6 .72 12.37 10.12 2 . 91 0 . 447 29 . 7 16 . 5 1 .90 0. 372 14.41 38.7 0.000 
Freshwater 5 10 84 30-60 0.298 6.28 11 .24 12.36 4 . 05 0.409 32.0 16.2 1 .93 0.398 <2.96 37.5 0.000 
Freshwater 5 14 86 0-15 0.425 7. 72 12.30 11 . 36 2.66 0.604 36 . 2 16.5 2 . 14 0.766 8.55 43.6 0.000 
Freshwater 5 14 87 15--30 0.345 7.22 12. 44 8. 13 3.45 0.517 40.5 19.2 2 . 09 0.530 13.63 41. 2 0.000 
Freshwater 5 14 88 30-60 0.326 6 . 44 12.40 9. 13 3.50 0.442 36 . 1 18.5 2.05 0.447 6.22 39.4 0.519 
KCI 1 17 251 0-15 0.333 6.47 11. 62 5.42 2.19 0.501 32.6 13.4 1 . 82 0 .207 7.49 36.3 0.000 
KCI 1 17 252 0-15 0. 153 2. 92 5.21 2.61 1 . 09 0.246 14.7 6.4 0.76 0.093 6.53 16. 1 0.000 
KCI 1 17 253 0-15 0.391 7 . 41 14.50 5.75 2 . 49 0.632 39.3 17.9 2 . 09 0.261 29.94 48.8 0 . 000 
KCI 1 17 254 0-15 0 . 362 7 . 73 15.41 5.43 2.27 0.636 40.7 19 . 1 1. 96 0 . 252 23.29 45 . 8 0.000 
KC 1 17 255 0-15 0 .365 7.09 12 . 92 5 . 80 2 . 64 0 . 483 35.0 14.2 1 . 86 0 .242 24 . 15 46.3 0.000 
KC 1 17 256 0-15 0 . 409 7.58 14.46 4.68 1. 40 0.582 35.2 15.9 2.08 0 . 223 35.01 45 . 1 0.000 
KC 1 17 257 0-15 0.355 7 . 41 14.98 5 . 60 2.04 0.576 39.6 19 . 3 2.04 0.231 34.36 48 . 0 0.000 
KC 1 17 258 0-15 0 . 361 8.03 15.73 6.93 3 . 29 0.662 40.8 18.8 1 .87 0.263 38. 11 48.2 0.000 
KC 1 17 259 0-15 0 . 387 7 . 85 14 .83 6. 13 2.65 0 . 673 40.0 18 . 0 2. 14 0.259 23.69 45 . 8 0 . 257 O'I KC 1 17 260 0-15 0.425 7 .98 14. 71 6 . 66 2.67 0.657 39.0 16.2 2.17 0 .254 24.48 47.3 0.556 0 
KC 1 42 203 0-15 0.365 7. 18 12 . 33 7. 18 3.44 0.542 29.8 13 . 7 1. 87 0. 187 76.49 51 . 1 0.000 
KC 1 43 177 0-15 0.410 9.68 12.88 8 . 03 2.32 0.614 37.2 15 . 7 2.23 0.248 26.35 42. 1 0 . 280 
KC 2 33 178 0-15 0.352 8. 19 12.04 6.47 2.61 0.519 35 . 9 16.0 2 . 02 0 .204 27 . 67 40 . 3 0 .269 
KC 2 40 221 0-15 0.361 6.71 11.22 8. 16 2.25 0.423 32. 1 13.4 1.82 0 . 219 17.20 43. 1 0.282 
KC 2 45 140 0-15 0.451 7 . 51 13 .1 7 7.48 2.96 0.610 36.7 18 . 1 1 . 97 0.462 13. 19 36.8 0.000 
KC 2 45 141 0-15 0.272 7 . 12 12.69 5.59 2.20 1. 201 37.0 15.5 1 .92 0 . 527 17 .52 38.4 0.262 
KC 2 45 142 0-15 0.352 7.73 13.65 6 .02 2.49 0.905 39.4 16 . 3 2.08 0.570 3.34 34 . 0 0.303 
KC 2 45 143 0-15 0.469 9.38 18.02 7.09 2.20 1 .069 48.7 22.5 2.64 0.288 12.42 48.4 0 .000 
KC 2 45 144 0-15 0.491 8.90 17.29 6.95 3.08 0.632 51 . 0 24.7 2.71 0.244 15.88 51. 7 0.289 
KC 2 45 145 0-15 0 . 490 10.09 17.83 9.31 2 . 29 0.614 48.3 22 . 7 2 . 68 0 .292 17. 13 49 . 4 0.000 
KC 2 45 146 0-15 0.512 9.09 14 .82 6.50 2.22 0.605 40.6 15 . 3 2.40 0.278 11. 45 41. 9 0 . 000 
KC 2 45 147 0-15 0.435 8 . 27 13.85 5.20 1 . 50 0.489 38.5 16.7 2.22 0 . 263 16 . 91 41. 0 0.000 
KC 2 45 148 0-15 0.440 9.48 15 . 98 7.55 1. 95 0 . 529 43.5 18.5 2.38 0 .290 15 .23 44.8 0.299 KC 2 45 149 0-15 0.436 9 . 01 17 . 12 4 .33 2.28 0.560 44. 1 20 . 4 2.58 0 . 189 8.85 44.5 0 . 000 
KC 3 2 1 209 0-15 0.414 7 . 93 14 . 82 6.72 2.48 0.757 34.6 14.7 1. 91 0 . 246 76.94 58.6 0.000 KC 3 21 210 0-15 0 .441 8 .56 15 .22 7. 12 2.78 0.836 36.3 15. 1 1 . 98 0.251 82.25 75.0 0 . 000 
KC 3 2 1 211 0-15 0.410 8 . 33 14.73 7.34 2.96 0.760 33 . 9 13 .3 1 .90 0.266 97.69 62.4 0.000 KC 3 2 1 212 0-15 0.370 6.49 11. 98 5.62 2.67 0.459 33.5 14 .0 1. 70 0.232 28 . 30 42 . 0 0.000 KC 3 21 213 0-15 0.414 7 .57 13 . 14 5.85 2.49 0 . 520 36.2 13.3 1 .95 0.248 20.61 48.8 0.000 KC 3 21 214 0-15 0.353 6 65 11 . 60 5.33 1 . 71 0.504 31 . 6 12.7 1. 73 0 . 212 24.06 37.4 0 . 000 
KC 3 21 215 0-15 0 . 453 7 38 12.68 6.56 2 . 54 0 . 475 34. 1 13.6 1.85 0.247 34.91 51. 2 0.000 
KC 3 2 1 216 0- 15 0 . 458 7 46 12. 97 6 . 64 2 . 85 0 . 473 37.8 15 .2 2 . 11 0.242 17.64 43.0 0.276 
k( J 21 21 7 0-1 5 0 418 7 25 13. 44 6 . 91 2 . 88 0.474 38.0 16.2 2 . 04 0.300 12 . 86 58.4 0.000 
k ( j 21 218 0- 15 0 404 8 09 13 . 80 5. 77 2.23 0.634 37. 1 14.7 2. 15 0 . 158 19.46 41. 7 0.000 
kl_' I J .\0 2~0 0- 15 0 369 6 77 11 2 1 5 72 1 . 83 0 . 416 31. 1 11. 7 1 .80 0 . 241 9.04 37.8 0.000 
k ( I 3 39 222 0-15 0 . 386 7 44 13. 14 5.3 1 2 .88 0 . 483 35.6 16. 1 2. 14 0 . 152 13.33 40 . 0 0.000 
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Tobie 22 . To ta l Eleme n t al Analysi s Do t o t o r the Soi I/Wa s te Mi x t u re s. 

Waste Rate P lot Samp I e Dept h Pb Mo V Cr Ni Sr Li Zr 
Number Numbe r (cm ) (ug/g) 

Fre s hwater 5 4 90 0-15 13.55 <15.4 42.7 56.2 14. 13 110.4 16.7 81.9 
Freshwater 5 4 91 0-15 14.89 <15 . 4 39 . 0 80.4 19.35 113 . 1 13.7 72.9 
Freshwater 5 4 92 0-15 18 . 45 22. 3 56.2 103.9 43 . 96 115. 1 23.3 96. 6 
Freshwater 5 4 93 0-15 8.52 18.3 54.3 80 . 8 32.84 108.9 23.4 94. 1 
Freshwater 5 4 94 0-15 10.53 18 . 4 50 . 9 58.2 26.03 110 . 0 22.5 95. 1 
Freshwater 5 4 95 0-15 13.00 15.8 50 . 9 75 . 5 22.82 113. 2 22.4 94.0 
Freshwater 5 4 96 0-15 5.86 <15 . 4 34.9 57.7 12 . 03 106.2 13.0 74.4 
Freshwater 5 4 97 0-15 11. 61 23 . 2 52.8 87. 1 42.75 95.5 26. 1 94.5 
Freshwater 5 4 98 0-15 11 . 31 17.4 50 . 2 71. 4 26.98 1 11 . 1 24 . 1 91. 7 
Fre:shwater 5 4 99 0-15 5 . 78 18 1 51. 1 62.2 25.55 108 . 0 22.7 88.0 
Freshwater 5 10 82 0-15 14 . 29 < 15 .4 46 . 5 68 . 9 8.96 119.9 16.0 81 . 8 
Freshwater 5 10 83 15-30 10.57 16.6 55 . 7 57 . 9 29.78 89. 1 24 . 0 94.6 
Fre:shwater 5 10 84 30-60 4. 43 <1 5 .4 43 . 1 36 . 6 <8.86 87.4 14 .2 77 . 7 
Freshwater 5 14 86 0-15 23 . 85 15 . 8 48 . 2 65.2 15.79 116 . 4 19.7 87.7 
Fre:shwater 5 14 87 15-30 10.29 18. 1 57.9 70.9 29.76 102.6 26 . 7 98.2 
Freshwater 5 14 88 30-60 8.56 <15 . 4 51. 3 57.0 19.71 88.9 18.7 94. 1 
KC 1 17 251 0-15 10 . 82 18 . 9 48.0 58 . 3 26.91 114 . 0 20.3 97. 1 
KC 1 17 252 0-15 5 . 17 <15.4 21. 1 32.8 16. 05 50.6 11 . 7 51 . 3 
KC 1 17 253 0-15 10.26 35 .6 68 . 1 102 . 1 66 . 14 80 . 4 43 . 9 156 . 0 
KC 1 17 254 0-15 10. 77 29 . 5 64. 1 85.6 49 . 08 79.9 36 . 6 140 . 0 
KC 1 17 255 0- 15 16.30 27 . 1 53.0 7 1. 9 48 . 31 77 . 1 36.7 132 . 1 
KC 1 17 256 0-15 18.36 37 . 6 65 . 1 102.4 71 . 74 78.6 48.2 192.8 
KC 1 17 257 0-15 13.33 38 . 5 69 . 5 145.4 88 . 73 78.0 46.7 194 . 6 
KC 1 17 258 0-15 20. 12 42 . 1 70. 1 111 . 0 78.35 84. 1 51.5 162.5 
KC 1 17 259 0-15 28 . 06 29.9 63.9 87 . 3 53.04 84 . 7 37.8 160.4 CJ) 
KC 1 17 260 0-15 16 . 41 29 . 2 61 . 7 75.9 53.40 82.9 37 . 8 173 . 0 
KC 1 42 203 0-15 5 . 91 60 . 0 81 . 8 86.2 90 . 67 115.5 87.7 239 . 5 
KC 1 43 177 0-15 12.90 28 . 6 53.8 75.7 39 .25 137.7 40 . 4 160 . 9 
KC 2 33 178 0-15 14 . 77 32 . 0 56 . 9 73 . 1 42 . 71 119.5 42.7 160.9 
KC 2 40 221 0-15 8. 74 20. 3 46.0 56.7 12 . 12 124 . 3 15.8 101 . 5 
KC 2 45 140 0-15 15. 72 21 . 6 48.8 82 . 8 27 . 51 97.4 21 . 9 92 . 6 
KC 2 45 141 0-15 16.48 17 . 0 41. 8 55.4 21 .97 95 . 7 18.0 82 . 4 
KC 2 45 142 0-15 14.26 <15 . 4 37 .0 72.8 12.44 103 . 8 15.5 81. 3 
KC 2 45 143 0-15 17.60 26 . 7 67.6 81 .0 34.94 124.2 29.8 143. 1 
KC 2 45 144 0-15 12.99 28 . 3 77 . 1 104.8 47 . 93 120.1 33.2 174 . 4 
KC 2 45 145 0-15 12.36 28 . 1 64 . 6 103 . 9 34 .82 134 . 8 31. 2 167 . 1 
KC 2 45 146 0-1 5 17.78 25.0 50 . 0 57.9 24 . 41 117 . 2 25 . 3 130 . 2 
KC 2 45 147 0-15 20.06 24. 1 49.3 66.5 37.83 110. 6 27 . 5 128 . 4 
KC 2 45 148 0-15 12.54 25. 1 58 . 8 85. 1 34 . 93 125.7 29.6 140 . 3 
KC 2 45 149 0-15 16 . 08 20 . 7 57.3 70 . 1 25 . 63 105.5 25.4 143 . 8 
KC 3 21 209 0-15 11 . 38 65 . 3 85 . 8 96 . 7 96.24 139.5 88 . 1 247. 1 
KC 3 21 210 0-15 11 . 52 67 . 5 89.5 112 . 8 109 141 . 7 94.6 261. 2 
KC 3 21 211 0-15 14 . 60 78.6 96 . 1 104 . 2 119 142 . 9 111 288. 1 
KC 3 21 21 2 0-1 5 16. 25 25 . 5 52 .7 75.6 25. 77 120.2 29.7 98 . 3 
KC 3 21 213 0- 15 8 . 75 26 . 8 45 .5 65 . 8 19 . 76 137.2 20.6 111 . 5 
KC 3 2 1 2 14 0-15 16. 8 4 24 . 6 45 . 4 59 . 6 20.05 117 . 6 26.2 102 . 9 
KC 3 21 21 5 0-15 12 .95 31 . 5 5 1. 2 83 . 1 33 . 79 133.5 34.6 133.5 
KC 3 2 1 216 0-15 12 .40 25 . 6 49 . 1 68 . 1 17 .91 135 . 0 17 . 4 110 . 2 
K C j 21 2 17 0- 15 15. 38 22 . 1 50 . 1 72. 1 8.95 136.5 13. 1 93 . 4 
K C 3 2 1 2 18 0- 15 20. 28 27 4 46.3 81 . 7 2 1 . 65 135 . 4 18.9 129.6 
KC / 3 30 220 0- 15 13 . 15 16 . 7 38 . 4 48. 2 <8 .86 122 . <11 . 4 74 . 0 
KC/ 3 39 222 0- 15 11. 91 25 . 2 55. 0 60. 1 13. 61 123. 1 11 . 6 117. 7 
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Tobie 22 . Total El emental Analysis Data fo r the Soi 1/Woste l.4ixtur e s. 

Waste Rote Pl o t Sample Depth I.In Na K Ca I.lg p Al Fe Ti Ba Cu Zn Cd 
Number Number (cm) (mg/g) -- (ug/g) 

KCJ 4 16 261 0-15 0 . 453 7 . 48 14 . 08 8.09 2.71 0 . 669 36.3 15.9 2 . 05 0.288 27 . 55 48.5 0 . 551 
KCI 4 16 262 0-15 0.438 7 . 85 15.02 6 . 86 2 . 63 0 . 660 39 . 0 16.7 1. 99 0 . 278 30.81 52.8 0 . 531 KCI 4 16 263 0-15 0 . 397 8 . 30 16.98 7.30 2 . 46 0.679 40.6 18. 1 2.23 0.259 28.82 51. 2 0.280 
KCI 4 16 264 0-15 0.397 8. 13 14.55 7.25 2.59 0.622 38.7 16.9 2 . 11 0.268 19.05 46.3 0 . 122 
KCI 4 16 265 0-15 0.364 7 . 42 14.48 5 . 32 1. 49 0 . 558 36 . 4 17.0 2. 12 0. 152 11 . 41 37.6 0.278 
KCI 4 16 266 0-15 0.436 8.04 14.73 6.54 1. 79 0 . 621 36 . 9 16 . 5 2. 12 0.263 7 .82 37.5 0.000 
KCI 4 16 267 0-15 0 . 425 8. 18 14.65 9.05 2.61 0.597 38.6 16 . 0 1. 81 0.301 8 . 06 35.7 0 . 000 KCI 4 16 268 0-15 0.374 7.74 15 .11 7.21 2 . 69 0 . 606 38.9 16 . 9 2.02 0.284 16.36 38 . 2 0.000 
KCI 4 16 269 0-15 0.414 8 . 34 15 . 09 8.45 2 . 86 0.704 38 . 7 16 . 4 1 .98 0.341 14.89 44. 1 0 . 000 KCI 4 16 270 0-15 0.444 7 . 59 13.66 7 . 40 2.28 0 . 587 35 . 9 14.8 2.07 0.303 6 . 33 37.3 0.274 KCI 4 16 271 1!>-30 0.345 7.06 13 . 20 8. 74 2 . 92 0 . 532 37.3 18 . 1 1. 94 0.233 16.10 30 . 8 0.000 KCI 4 16 272 30-45 0 . 307 6 . 89 12 . 75 6 . 67 3 . 02 0.407 40.0 18.8 1. 88 0 . 228 17 . 92 35 . 0 0.000 KC 4 24 172 0-15 0 . 334 7 .28 11. 61 7.28 2.87 0 . 503 33.9 13 . 0 2.02 0.217 17 . 87 42.0 0.000 KC 4 29 223 0-15 0 . 409 7 . 50 13 . 17 6.25 2 . 51 0 .552 36.3 15.0 2 . 11 0.246 11. 39 42.0 0.000 KC 4 29 224 15-30 0.389 7 . 86 14 . 79 4.84 2.93 0.559 42.6 20 . 0 2 .35 0.144 19.95 46. 1 0 . 000 KC 4 29 225 30-45 0.317 7.74 14.90 5. 11 2.98 0.520 43.0 18.7 2 . 14 0 . 227 22.76 42.5 0.000 KC 4 29 226 4!>-60 0.331 7.20 14.21 4.86 2.49 0.509 41. 6 19.0 2 . 14 0. 161 27 . 32 45.2 0.000 
KC 4 29 22 7 60-90 0.378 7 . 80 14.42 4 . 72 2.64 0.516 43.5 18.8 2. 14 0 . 204 15 .97 43.0 0 . 000 KC 5 25 160 0-15 0.404 7 . 29 12 . 95 7. 15 2.38 0 . 438 36 . 3 14.8 2 . 02 0.135 <2 . 96 39.6 0.000 KC 5 25 161 0-15 0.370 7.28 12 . 70 6 . 13 2.07 0.400 34 . 5 14 . 1 2 . 04 0.120 <2.96 33.4 0 . 000 KC 5 25 162 0-15 0.376 7 . 10 11. 99 6.81 1 .96 0 . 396 34.2 15 . 1 1 .94 0.294 <2.96 34.8 0.000 KC 5 25 163 0-15 0.381 7.01 13.08 6.23 2 . 65 0.412 36.5 16.7 2 . 02 0.081 <2.96 40 . 2 0.000 KC 5 25 164 0-15 0 . 472 7 . 64 12 . 94 6 . 67 2.09 0.463 34.2 15 . 0 1 .90 0. 151 <2 . 96 39.0 0.000 KC 5 25 165 0-15 0 . 331 7 . 20 12 . 76 8 . 53 2 . 29 0 . 430 35. 1 15.4 2 . 00 0.257 <2.96 39 . 7 0.000 KC 5 25 166 0-15 0 .344 7 . 46 12 . 52 8 . 39 2. 17 0.501 35.6 15.3 2.03 0.313 7.24 41. 7 0.000 O'l KC 5 25 167 0-15 0 . 335 7.49 12.67 6. 77 2.33 0 . 493 35.6 14.6 2. 11 0.218 5.64 39.2 0 . 000 N 
KC 5 25 168 0-15 0.317 7.92 14.27 9.25 2.44 0.537 37.4 16. 1 2. 13 0.234 10.31 45. 1 0.000 KC 5 25 169 0-15 0.330 7 . 92 14 . 25 7.95 2.60 0 . 544 37.3 15 . 5 1. 99 0 . 17 1 13. 15 43. 1 0.000 KC 5 25 170 15-30 0 . 447 7 . 34 12 . 26 5.00 2. 13 0 . 309 37 .1 14.9 2.07 0.213 8 . 72 34.9 0.000 KC 5 25 171 30-45 0 . 304 7.82 11 . 42 5 . 18 2. 12 0.301 34 . 0 12.2 2.06 0.174 17.01 35 . 8 0 . 000 KC 5 26 273 0-15 0.374 7 .92 15.03 7.25 2.24 0 . 632 36.4 15.5 2 . 21 0 . 272 17.80 41. 1 0.263 KC 5 26 274 0-15 0.398 7.60 13.66 4.96 1. 57 0.559 35.6 14.5 2 . 14 0.252 23.46 33 . 7 0 . 000 KC 5 37 240 0-15 0 . 472 6 . 98 11 . 71 6 . 65 2.33 0.485 32.3 14 . 7 1. 92 0.236 25 . 41 40.6 0.257 NaC 6 22 192 0-15 0 . 374 6 . 21 11.88 4.60 2.71 0 .533 31 .3 14.7 1. 84 0. 198 49.00 47.6 0.000 NaC 6 22 193 0-15 0 . 306 6.67 11 . 11 4 . 81 2.33 0.540 29.1 9.9 1 . 79 0 . 214 52.97 43 . 5 0 . 288 NaC 6 22 194 0-15 0. 360 6. 85 11. 51 5 .56 2.25 0 . 606 28.7 10.6 1. 69 0 . 209 63.32 46.5 0 . 000 Noe 6 22 195 0- 15 0.38 7 7 . 98 13 . 48 5 . 87 2 . 57 0.695 34.5 13.4 2 . 06 0.257 52.31 48.6 0 . 000 NaC 6 22 196 0-15 0 . 408 7 . 64 12.82 6 . 16 3 . 07 0.666 35. 1 13.6 1 . 96 0.243 52 .89 52.3 0.000 Noe 6 22 197 0-15 0.379 7.92 13.68 5.81 2.90 0 . 670 35.6 14 . 0 2.06 0.243 64.44 55.0 0 . 000 Noe 6 22 198 0- 15 0 . 403 8 .26 13.61 6.87 3.22 0.687 36.2 14. 1 1 . 91 0 . 255 69 . 05 52.8 0.000 Noe 6 22 199 0- 15 0.423 8.09 14 .19 6 . 00 2.64 0 . 728 36.5 15.8 2.05 0 . 243 58.18 52 . 2 0.000 NoC 6 22 200 0-15 0 . 417 7.75 13.50 6 . 02 2.93 0 . 673 34.9 14 . 7 1. 98 0 . 240 68 . 67 53.3 0.000 NoC 6 22 201 0-15 0 . 382 7 . 85 13.80 5 . 84 3 .35 0. 778 36 . 4 14 . 6 2 . 02 0.246 70.22 56 . 2 0 . 157 NoC 6 32 202 0-15 0 . 399 6.58 11 . 17 6.20 2.54 0.532 27.8 11 .5 1. 76 0 . 197 62. 72 60.5 0 . 000 Noe 6 41 204 0- 15 0.388 7 . 29 12 . 34 9. 73 3. 15 0 . 546 30.5 13.4 1. 88 0 . 222 79.50 54.7 0 . 000 



iz- ~~p--v---yt ,;._.·,::~·.!,, 

Tab I e 22. Total Elemental Analysis Dalo for the Soi I/Wast e ~ixtures. 

Wa ste Rate Plot Samp le Dep th Pb Mo V Cr Ni S r Li Zr 
Number Number (cm) (ug/g) 

KCI 4 16 261 0-15 9.92 33.3 63.4 76.9 51. 25 85. 1 39. 1 144 . 1 
KCI 4 16 262 0-15 17.26 35. 1 67.2 81 . 3 61. 34 89.8 43 .6 147. 4 
KCI 4 16 263 0-15 11. 47 33.3 71. 1 95. 1 63.80 91 .8 42 .3 181 .6 
KCI 4 16 264 0-15 10.42 26.0 57 .5 80.5 45 .58 88.3 30 . 1 133.6 
KCI 4 16 265 0-15 19 . 48 23.7 54 . 5 76.5 37.29 75.7 31. 7 156.7 
KC I 4 16 266 0-15 14.33 21. 6 50.3 70 . 6 31. 26 88.1 26.3 154.7 
KCI 4 16 267 0-15 22.94 28.5 48 .7 100 . 8 54 .57 93.3 29.5 118. 4 
KCI 4 16 268 0-15 12 .54 30.0 58. 1 88 . 4 49.91 87.3 38.2 140.7 
KCI 4 16 269 0-15 27.31 27.0 55.9 75.1 45.30 96.5 35. 1 134 . 0 
KCI 4 16 270 0-15 19. 75 22 . 5 50 . 5 53 . 2 27 .15 86.9 29.3 128.6 
KC 4 16 271 15-30 13 . 60 24.4 58.9 72.5 44.14 78 .8 35 . 8 146.6 
KC 4 16 272 30-45 16.57 26 3 61. 4 68.4 40 . 46 77.1 37.5 137.4 
KC 4 24 172 0-15 16.68 22 . 3 45.0 55. 1 27.40 131 . 9 27.7 129.8 
KC 4 29 223 0-15 11 .67 23 . 3 51.4 57.5 11. 39 139 . <11. 4 87.5 
KC 4 29 224 15-30 11 .06 31 . 0 67.7 103 .3 42.60 125.9 18.3 139 . 4 
KC 4 29 225 30-45 9 .84 31. 4 65.2 94 . 1 35 . 38 136 . 3 20 .9 112. 3 
KC 4 29 226 45-60 13 .53 30 9 65 . 1 76.8 26.81 125.9 23.0 114 . 1 
KC 4 29 227 60-90 10. 74 25.6 62.0 99.7 38 . 28 136.9 15.1 95 .8 
KC 5 25 160 0-15 14 . 10 <15 . 4 38 .8 38.0 <8.86 131.8<11.4 76.2 
KC 5 25 161 0-15 13 .32 <15 .4 26.4 33.2 <8.86 127.3 <11.4 51.6 
KC 5 25 162 0-15 16 . 39 <15 .4 26.6 50.9 <8.86 133.4 < 11 . 4 66.4 
KC 5 25 163 0-15 15 .09 <15.4 43.3 40.5 <8.86 118.0 <11.4 86. 1 
KC 5 25 164 0-15 16 . 25 <15 .4 34.7 66.9 11 . 10 136 .8 <11 . 4 89.6 
KCI 5 25 165 0-15 14.56 <15. 4 40.0 58 . 2 <8.86 135.0 <11.4 82.5 
KCI 5 25 166 0-15 12 . 45 <15 . 4 42.3 68.9 22.01 141. 9 18.2 95 .3 0) KCI 5 25 167 0-15 14.67 17.8 38.6 79.3 26.52 133 . 4 16 . 1 102 . 7 w 
KCI 5 25 168 0-15 18.27 18.6 49 .5 63.4 24. 16 150.3 22.4 105.5 
KCI 5 25 169 0-15 47. 10 19 .0 46 .5 62.4 24.78 142.5 23.6 113.8 
KCI 5 25 170 15-30 12 .70 17 . 4 42.3 61 .5 18.93 124.3 21. 9 7472 
KCI 5 25 171 30-45 12 .56 23 . 3 38.7 64 . 1 30.09 126 . 4 29.0 125. 1 
KCI 5 26 273 0-15 21. 73 28.5 59.2 59.4 36.23 89.4 37.3 153 . 7 
KCI 5 26 274 0-15 14 . 76 37.2 57.5 66.4 48 .5 1 79.9 45.3 191 . 9 
KCI 5 37 240 0-15 14 . 12 26.2 49 .8 67.5 18.48 123.5 19 .8 100 .9 
NaCl 6 22 192 0-15 11 . 61 42.2 67.4 66.8 62.88 105.6 63.2 214. 1 
NaCl 6 22 193 0-15 9.50 40 . 6 57.3 53.3 63.62 112.9 64.5 201. 8 
NaCl 6 22 194 0-15 8. 13 48.5 64 .2 64.5 74 . 64 115. 0 75 . 5 214. 1 
NaCl 6 22 195 0-15 13.87 51. 4 64.2 126.6 99.99 132 .9 63.3 199 .7 
NaCl 6 22 196 0-15 8.67 48.4 64.8 71 .4 67.23 128 .5 65. 1 205.9 
NaCl 6 22 197 0-15 11 . 81 55 .8 72. 5 100.4 91 . 82 130 .2 72. 2 230.9 
NaCl 6 22 198 0-15 8.10 59.0 72.9 79.7 84.94 139 . 1 81 .4 248 . 6 
NaCl 6 22 199 0-15 13.77 55. 1 75.8 89. 1 81 .56 131. 7 71. 2 221. 1 
NaCl 6 22 200 0-15 6.49 61. 4 78.9 108 .4 104 131 .4 81.6 236.6 
NaCl 6 22 201 0-15 7 . 40 62. 1 80.1 91 . 7 92.70 131 .6 84. 1 249.2 
NaCl 6 32 202 0-15 11. 99 5 1 .0 67.2 71. 5 77.21 108.7 72.5 223.4 
NaCl 6 41 204 0-15 7.78 61 . 1 85.0 89.6 95.92 126.5 90.2 250.0 
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Tobie 22 . Total Elemental Ana l ysis Doto for the Soil/Waste Mixtu r e :, . 

Waste Rote P l ot Sample Depth Mn No K Co Mg p Al Fe Ti Bo Cu Zn Cd 
Number Number (cm) (mg/g) -- (ug/g) 

NaCl 7 18 233 0-15 0 . 378 6 . 29 10 . 79 5 . 84 3.01 0. 451 29 . 4 13 . 7 1 . 8 1 0. 157 24 .55 40 . 5 0. 0 00 
NaC l 7 27 24 1 0-15 0 . 369 7 . 45 12 . 09 5 . 9 1 2.09 0.478 35.6 15.3 1. 87 0 . 231 20 . 72 39 . 0 0.276 
NaC l 7 27 242 0-15 0 . 442 8 . 41 13.81 5 . 99 2.36 0 . 575 38 . 9 17.3 1 .97 0 . 244 22.4 1 43.9 0.287 
NaC l 7 27 243 0-15 0.368 7 . 75 12 . 76 5.81 2. 48 0.534 37 . 2 15.5 1 . 79 0 . 231 74 .87 66.0 0.278 
NaC l 7 27 244 0-15 0. 472 7 . 69 12 . 9 4 4 . 58 1 . 84 0 . 550 34 . 1 14.2 1 . 91 0. 199 5 . 17 33 . 6 0 .287 
NaC l 7 27 245 0-15 0 . 448 7 . 52 12.82 4 . 63 2 . 03 0 .590 35 . 6 15.9 1. 79 0 . 223 17 . 62 38 . 5 0. 271 
NaCl 7 27 246 0-15 0.429 7.63 12.24 5 . 4 1 2. 12 0.503 35 . 3 13 . 9 2.01 0.222 6 . 4 1 37 . 1 0 .267 
NaC l 7 27 247 0- 15 0. 42 1 6.78 11 . 9 1 4 . 88 2. 12 0. 51 2 3 4 . 6 15.8 1 . 89 0.2 11 7.39 43 .6 0.528 
NaC l 7 27 248 0-15 0 . 383 7 . 38 12.27 5 . 33 2 . 22 0 . 473 35 . 3 14.4 2 . 02 0.219 5 .38 39.0 0.269 
NaC l 7 27 249 0-15 0 . 392 6 . 85 11 . 60 4 . 55 1 . 57 0. 430 31. 9 13.0 1 . 95 0 . 199 9 . 64 38 . 3 0 . 567 
NaCl 7 27 250 0- 15 0 . 364 7.06 12.23 4 . 18 1 . 11 0 .583 33.8 14.6 1 . 94 0 . 186 5 . 04 37 . 5 0.000 
NaC l 7 34 173 0-1 5 0 . 378 7. 41 12.04 7.63 2.86 0 . 472 35 .6 14 .8 2 . 08 0.209 22 . 55 39.9 0 .000 
NaCl 8 20 2 19 0-15 0.425 6.99 10.94 6 . 54 1. 78 0. 41 5 30.8 11 .0 1 . 98 0 . 207 8 . 26 38. 7 0.285 
NaCl 8 35 150 0-15 0 . 478 8 . 45 13 . 26 5 . 64 1 . 95 0 .554 38 .6 15.8 2 . 25 0 . 233 12 . 76 40.0 0 . 00 0 
NoC 8 35 151 0-15 0 . 484 8 . 23 12 . 97 6.08 1 . 99 0 .561 36.8 14 . 6 2 . 22 0 . 230 11 . 04 36.8 0.307 
NoC 8 35 152 0-15 0 . 599 9 . 70 15.20 6.33 2. 14 0.589 43 .3 17.7 2 . 64 0.264 11 . 45 47.0 0. 000 
NoC 8 35 153 0- 15 0 . 439 8 .25 13. 52 4 . 98 1. 94 0 . 493 37 . 9 14.7 2 . 27 0.226 11 . 60 38 .6 0.000 
NoC 8 35 154 0- 15 0 . 408 8 . 52 12 . 86 4 . 59 1 . 89 0 .514 35 . 2 14 . 8 2 . 16 0 . 165 14 . 6 1 39 . 5 0 . 000 
NoC 8 35 155 0- 15 0 . 481 8 . 68 13.66 4 . 85 1. 50 0.538 37 . 1 15.8 2 . 32 0 . 225 16 . 46 40 . 8 0.000 
NoC 8 35 156 0- 15 0 . 593 10 . 04 14 . 82 5 . 81 1. 67 0.590 41 . 2 14.8 2.54 0.255 11 . 35 42 . 5 0 . 130 
NoC 8 35 157 0- 15 0.468 8.23 13 . 06 5 . 26 1 . 52 0.548 36.6 14.5 2 . 21 0.227 12.43 42.5 0. 289 
NoC 8 35 158 0- 15 0 . 47 1 8 . 10 12.89 4 . 9 1 1 .50 0 . 448 35 . 3 12 . J 2 . 19 0 . 226 13 . 27 36 . 0 0.000 
NoC 8 35 159 0- 15 0 . 528 8 . 56 13 . 55 6 . 14 1 . 47 0 . 605 38 . 3 16.7 2 . 18 0.235 15 . 83 40.2 0.293 
NoC 8 44 174 0-15 0 . 358 7 . 21 10.73 8 . 61 2.79 0. 430 32.8 13.2 1. 96 0.223 21 .38 37.4 0.000 
NoC 8 44 175 15- 30 0.353 7 . 09 12.52 6 . 5 1 3.30 0 . 487 32 . 7 18 . 2 2 . 04 0. 132 27.06 39 . 7 0.263 O'\ 

NoC 8 44 176 30-60 0 . 326 7. 73 9 .86 6 . 60 2 . 21 0 . 46 2 30 . 0 12 . 2 1 . 76 0.209 17 . 4 1 35 . 1 0 .256 .i:,,. 

NoC 9 19 228 0-15 0 . 414 7 . 10 11 . 12 6 . 61 2 . 27 0. 457 31 . 2 12 . 4 1 .85 0.215 24.70 43 . 0 0.269 
NoC 9 19 229 15-30 0 . 441 7 . 6 1 12.36 6 . 21 2. 48 0 . 468 36 . 6 17. 1 1 . 8 1 0.225 18.63 37.3 0. 000 
NoC 9 19 230 30-45 0. 142 8.04 11 . 74 4 .91 1 . 96 0.3 19 30. 8 11 . 1 0 . 82 0.208 16. 04 20.0 0.000 
Noe 9 19 231 45- 60 0 . 125 8.61 12 . 14 4. 09 1. 42 0.335 30 .4 10.4 0 . 72 0. 182 17 . 81 20 . 4 0.000 
NoC 9 19 232 60-90 0 . 251 7 . 60 11 . 90 4 . 43 1 . 70 0 . 409 33 . 2 14 . 7 1 . 3 1 0 . 199 14 . 65 29 . 1 0. 120 
NoC 9 31 205 0-15 0 . 395 7 . 40 12. 11 6 . 27 2.85 0.560 3 1 . 3 13.4 1 . 82 0 . 2 19 69.68 50 . 4 0.000 
NoC 9 31 206 15- 30 0 . 331 8.36 15.64 5 . 29 3.99 0.676 42.5 19 .8 2. 07 0 . 246 8 4 . 42 60 . 5 0.000 
NoC 9 31 207 30-45 0 . 324 8 . 0 1 17. 15 4 . 7 1 3.36 0 . 699 44 . 1 2 1 .6 2 . 26 0.249 87 . 27 66 . 0 0.000 
NoC 9 3 1 208 45-60 0 . 321 8 . 05 16.05 4 . 9 1 3.65 0 . 681 42 . 4 19 . 8 2 . 13 0 . 243 9 1 . 36 64 . 3 0.000 
NoC 9 36 275 0-15 0 . 410 7 . 91 14 . 37 5 . 13 2 . 30 0 . 6 17 34.7 19.7 2 . 16 0 . 121 2 1 . 78 38 . 7 0 .253 
NoC 9 36 276 0-15 0 . 513 9. 12 16. 10 4.82 2.33 0. 61 6 38.6 18.8 2 . 07 0 . 2 18 45 . 23 44 .0 0.302 
NoC 9 36 277 0- 15 0 . 371 7 . 55 13.55 4 . 67 2 . 16 0 . 598 33.7 16 . 4 2. 10 0 . 202 31 . 75 36 . 9 0.000 
NaC 9 36 278 0- 15 0 . 382 8 . 03 14.56 6 . 47 2 . 36 0.590 36. 1 17 . 6 1. 88 0 . 233 39.00 38 . 5 0.000 
NoC 9 36 279 0-15 0 . 382 7 . 31 13.01 5.63 1. 99 0 . 585 33.2 15.8 2 . 00 0 . 22 1 42 . 76 34 . 6 0.000 
NoC 9 36 280 0- 15 0 . 404 7.66 13.96 5.57 2.35 0.646 36.8 18 . 1 2 . 10 0.222 37 . 36 38 . 4 0.000 
NoC 9 36 281 0- 15 0 . 366 7 . 63 14 .93 5.09 2 . 56 0 . 592 34 . 9 18 . 1 1 . 96 0 . 204 40 . 78 39 . 9 0 .000 
NoC 9 36 282 0- 15 0.380 7 . 74 14 . 16 4.59 2 . 37 0 . 638 34 . 4 18 . 3 2 . 00 0 . 157 45.29 42 . 5 0.000 
NoC 9 36 283 0- 15 0.361 7 . 33 13 . 55 6 . 61 2 . 16 0.563 32 . 7 17 . 5 1 . 90 0 . 201 43.42 36 . 5 0.000 
NoC 9 36 284 0-15 0.316 6 . 88 12.75 4 . 29 1 . 96 0.078 27.8 15 . 0 1 . 75 0. 148 47.03 34.7 0.236 
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Table 22. Total Elemental Analysis Doto for the Soil/Waste ~ixtures. 

Waste Rote Plot Sample Depth Pb Mo V Cr Ni Sr Li Zr 
Number Number (cm) (ug/g) 

NoC 7 18 233 0-15 14.84 24.3 51 . 0 65.8 24.01 106.3 25.4 107.7 
Noe 7 27 241 0- 15 14.65 25.7 50 . 3 81 .8 23 .76 127.7 21 . 8 100.6 
NoC 7 27 242 0-15 20.97 30. 4 58.3 91 . 9 35.33 134 .4 25.3 109 . 4 
Noe 7 27 243 0-15 10.02 32.6 57.6 82 .7 36 . 18 132 .2 31. 5 116. 3 
Noe 7 27 244 0-15 11 . 21 19.5 37.4 80.8 35.06 121. 3 18.7 102.9 
Noe 7 27 245 0-15 16 .54 25.2 49.9 96.5 52.60 117 . 7 30 . 1 11 9 . 6 
Noe 7 27 246 0-15 13.36 21 . 1 42 .2 94. 1 39.82 128 .5 18.2 113. 0 
Noe 7 27 247 0-15 11 .09 21 . 1 44 .6 82 .9 32 . 47 113 . 0 20 .6 102 .9 
NoC 7 27 248 0-15 14.79 15.9 41 . 7 73 . 9 29.31 12 1 . 3 16 . 1 106.5 
Noe 7 27 249 0-15 11. 06 19.0 42.0 62. 1 22.40 114 . 3 21 .3 128.4 
Noe 7 27 250 0-15 16.52 17.9 37.0 72.3 24.36 113.4 17.6 101 . 1 
Noe 7 34 173 0-15 16.48 28.3 50.3 67 . 1 33.54 130.7 33.0 142.8 
Noe 8 20 219 0-15 10.82 17.4 34.7 49.5 <8.86 120. 4 <11 . 4 93 .1 
Noe 8 35 150 0-15 16 . 16 21 .8 44.8 80.0 25.24 108.6 23.8 133.3 
Noe 8 35 151 0-15 12.58 19 .9 45. 1 69.0 23.62 104.0 23.0 140 .2 
Noe 8 35 152 0-15 12.66 26.5 50.9 91. 6 32.25 122.4 26.2 167 .9 
Noe 8 35 153 0-15 27.35 23.5 46 . 1 68. 1 27.35 105.5 25.3 135.9 
Noe 8 35 154 0-15 18 . 13 21 . 1 48.4 58.7 25.71 94.4 26.5 132 . 1 
Noe 8 35 155 0-15 23. 77 23 . 2 49.4 75.9 26.82 104 .2 28.6 143.5 
Noe 8 35 156 0-15 14 .3 1 24 . 4 47.9 56.9 23. 17 120.3 25. 1 143.4 
NoC 8 35 157 0-15 15 . 03 21 . 1 42 . 2 70.5 19.94 107.8 23.4 114. 1 
Noe 8 35 158 0- 15 14 . 15 19 .8 41. 6 45 . 4 16.51 104 .7 24.5 130.9 
Noe 8 35 159 0-15 8.50 23 . 4 47.5 81. 5 27.55 109.6 27.3 117.5 
Noe 8 44 174 0-15 10 . 69 23. 1 46 . 1 57.7 29.82 122.9 33.5 145.2 
Noe 8 44 175 15-30 12 . 35 27 .6 60.7 89 . 3 46.49 111 . 1 38.3 149.7 CJ'\ 
Noe 8 44 176 30-60 9 . 22 22.3 39.9 59. 1 30.72 109 . 6 27 .9 132.9 u, 

Noe 9 19 228 0-15 6.44 23.4 41. 3 62 . 0 13.69 121 . 9 13 . 2 79 . 7 
Noe 9 19 229 15-30 4. 11 23.0 49 . 6 77.0 16 .99 133 . 4 14 .0 102.7 
Noe 9 19 230 30-45 18.29 19. 1 31 . 8 44 . 5 16.60 134.8 <11.4 58.3 
Noe 9 19 231 45-60 16 .00 23.7 27.6 39 . 7 16.00 136.8 <11.4 51. 4 
Noe 9 19 232 60-90 22.94 19 . 1 38.6 59.2 21 . 30 126.5 <11.4 83.3 
Noe 9 31 205 0-15 10 . 08 57 . 8 74 . 1 79.5 83 . 62 121 . 3 81. 2 233.4 
Noe 9 31 206 15-30 23.59 68.8 100 119.6 112 139.0 93.2 274.8 
Noe 9 31 207 30-45 15 .74 69 . 6 11 2 112. 1 111 13 4.2 97.8 288.6 
Noe 9 31 208 45-60 22.63 7 1 .8 109 122.0 118 132 . 5 104 295.3 
Noe 9 36 275 0-15 25 . 07 30 . 9 65. 1 86.3 46.84 66.8 40.0 157.7 
Noe 9 36 276 0-15 25.33 43 . 7 70.3 114 .0 77 . 18 79.9 56.4 207.7 
Noe 9 36 277 0-15 13 . 31 39.2 64.3 100 . 9 65.79 73.0 50.7 207. 1 
Noe 9 36 278 0-15 12.46 39 . 5 69.6 88.6 64 . 46 79.9 57.7 188 .8 
NoC 9 36 279 0- 15 13.09 44 . 8 71. 6 82 . 9 71 .55 72.1 65.2 224.3 
Noe 9 36 280 0-15 10 .36 42.3 71. 4 84 . 8 62 . 17 75.5 57 . 3 198.2 
Noe 9 36 281 0- 15 11. 45 45.5 74.6 102 . 5 74 . 85 76.0 61. 7 191. 0 
Noe 9 36 282 0-15 16 . 47 44 . 3 75 . 4 109 . 9 81 . 06 69.5 63.6 208.2 
Noe 9 36 283 0-15 8 .68 40 . 7 73 .7 99.5 72. 68 72. 2 63 . 7 203.9 
Noe 9 36 284 0- 15 10.63 44.3 70 .0 89 . 8 75.63 61. 7 65.7 226 . 2 
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Tobie 22. Total Element al Anolysi s Doto for the Soi I/Waste Mi x tures. 

Waste Rote PI ot Sample Depth Mn No K Co I.lg p Al Fe Ti Bo Cu Zn Cd 
Number Number (cm) (mg/g) -- (ug/g) 

NoC 10 2.3 179 0-15 0.499 7.99 12.81 7.76 2.87 0.552 .38.3 15 .6 2.21 0.215 35. 14 43.4 0.591 
NoC 10 2.3 180 0-15 0 . .394 7 .25 1.3.07 11 .07 .3.59 0.5.30 .34.9 18.7 2. 16 0 . 204 41 . 49 44. 7 0.292 
NoC 10 23 181 0-15 0.400 8.58 12 .44 6.20 2.07 0.684 33.5 14 .7 1 .95 0. 184 18.69 51 . 1 0.260 
Noe 10 2.3 182 0-15 0. 4.30 7.99 12.28 9.26 2.42 0.599 .32.5 14.9 1. 93 0.235 25.55 47.8 0.304 
NoC 10 23 183 0-15 0 . .354 8.01 12.02 7. 15 2.96 0.587 33.7 14.1 1 .8.3 0.222 30.41 46. 1 0.314 
NoC 10 23 184 0-15 0.395 8 . 41 12 .95 7.20 2.68 0.646 35. 1 15.8 1 .97 0. 141 34.88 52.2 0.000 
Noe 10 2.3 185 0-15 0.404 7.9.3 11 . 68 8 . 58 2.84 0.555 31 .8 1.3. 1 1. 89 0.221 .31 . .38 45.5 0.000 
NoC 10 23 186 0-15 0.330 8.21 11 . 82 8.32 4. 16 0.580 .3.3.7 1.3.7 1 .85 0.206 .3.3. 1.3 48.5 0 . 000 
NoC 10 2.3 187 0-15 0.349 7.99 12.70 7.82 2.43 0.514 33.6 16.7 1 .89 0. 194 28.32 52. 1 0.000 
Noe 10 23 188 0-15 0.309 7 .90 11 . 66 5.79 2. 18 0.579 31 .0 13.4 1.80 0. 167 37.62 44.7 0.000 
NoC 10 23 189 15-.30 0.316 6.57 12 . .32 6.46 3 . 46 0.535 34.6 16.7 1 . 81 0. 196 48.27 48 . 6 0.307 
NoC 10 23 190 30-45 0.279 5.73 11 .0.3 6.83 4 . 11 0.512 27.7 15.3 1 . 72 0. 146 45.62 48. 1 0.275 
NaCl 10 23 191 45-60 0.259 6 . 04 11 . 35 6.96 3.90 0. 511 25.8 14.7 1. 62 0. 131 49.43 49.2 0.278 
NaCl 10 28 234 0-15 0.400 7 . 09 10.31 5.30 1. 73 0.409 27.2 10 .7 1 .85 0.086 26.33 41. 8 0.286 
NaCl 10 38 235 0-15 0.384 7.44 12.32 7.47 2.92 0 . 440 34.2 16 . 2 2 .10 0.201 7.29 48.8 0 . 270 
NaCl 10 38 236 15-.30 0.418 7.91 13.80 5.54 2.40 0.566 40.0 23.8 1. 75 0.230 26.73 54.0 0.267 
NaCl 10 38 237 30-45 0.316 7.24 14.79 4.39 2.78 0.532 42.6 21 . 1 1. 94 0.232 30.78 49. 1 0.000 
NaCl 10 38 238 45-60 0.267 7. 10 14.82 4. 11 2.50 0.539 43.8 21. 4 2.09 0.231 <2.96 47.8 0.000 
NaCl 10 38 239 60-90 0.300 7.44 15.28 4 . 18 2.46 0.523 43.2 20.5 2. 15 0.237 <2.96 50. 1 0.286 

Waste Pb Mo V Cr Ni Sr Li Zr 
(ug/g) 

NoC 10 . 93 37 . 5 59. 1 74. 1 47.25 137 . 6 47.2 184 .3 
0, 
0) 

NoC 11 . 60 .34.5 72.0 87.0 59.64 125 .4 55.5 187.6 
NoC 14 .54 26.0 43.6 68.3 32.45 124. 1 28 . 8 153. 1 
NoC 14.60 28 . .3 47. 1 75.7 36 . 50 125.3 35.3 140 . 8 
NoC 12.85 32 . .3 51. 4 65.5 42.64 122.3 41 . 7 163.3 
NoC 16.20 .37 . 9 60.7 71 . 1 58.22 121. 4 48.6 165.9 
NoC 16.70 .31. 4 50. 1 68.2 42.0.3 122.6 42 . 0 157.2 
Noe 14.76 .36.7 51. 2 66.9 48. 18 122.0 46.4 158.7 
Noe 14.82 27 . 0 52.7 78.6 41 .30 119. 1 41.0 143.2 
NoC 14 . 61 .38.2 5.3.0 70.9 51 . 15 113. 1 48 . 4 170.2 
NoC 10. 14 44.0 68.6 80.2 68.86 113. 7 56.6 194.6 
Noe 11 . 82 36.3 64.9 68.4 57.99 95.4 56 6 179.2 
Noe 9. 16 36.4 63.9 75.0 64. 15 97.5 57.8 182 . 7 
Noe 13.74 25 . 5 45.2 60.1 23.47 109 . 0 26 0 110 . 5 
Noe 13. 22 19.4 47 . 5 64.2 <8 .86 124 . 7 <11. 82 . 8 
Noe 69 . 51 31 .0 61 .8 109.9 53.20 140.3 25 . 1 98.9 
Noe 8 . .32 .32.7 72.4 81. 2 36 .88 128 . 4 .32 . 7 119 .0 
Noe 16 . 77 .34.7 77 .1 81 . .3 .32.70 124.6 37 . 7 126.0 
Noe 12.0.3 .3.3. 2 75.6 89.6 41. 52 129.7 .38 4 144.6 
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Tobie 23. DTPA-NH4HCOJ Extract Doto for the Soi I/Waste Mi x tures. 

Waste Rote Plot Sample Depth Fe Cd Cu Pb Zn Mn Co Mg No K B 
Number Number (cm) (ug/g) 

Freshwater 1 J TME100 0-15 129.86 0.07 1 . 15 1 .00 1 . 41 10 .2 1 401. 13 163. 12 0. 18 110 .50 <0.10 
Freshwater 1 9 89 0-15 75.41 0.06 0 . 98 0.86 1. 76 12.99 428.58 123.34 2.22 107.22 <0.10 
Freshwater 1 13 112 0-15 100 .88 0.07 0.97 0.70 2 . 40 18.29 446.48 108.42 9.01 119. 60 <0. 10 
Freshwater 2 2 126 0-15 137.70 0.08 1. 40 1 . 81 3 . 45 17.52 416.55 93.39 59.55 146 . 73 <0. 10 Freshwater 2 8 101 0-15 93.96 0.07 1 .87 3.26 2.83 13 . 36 409.33 107.89 51. 75 104 . 20 <0. 10 
Freshwater 2 8 102 0--15 102 . 06 0 . 07 1. 76 2.70 3 .26 15.91 418.58 119. 72 54.20 112. 32 <0. 10 
Freshwater 2 8 103 0--15 115. 53 0.08 1. 36 1 .87 3.02 22.36 411. 15 107.39 68.80 117. 32 <0. 10 
Freshwater 2 8 104 0--15 107 .56 0 .07 I .83 2.80 3.50 19 . 45 381 . 98 117.07 65.33 116 . 52 <0.10 Freshwater 2 8 105 0--15 88.44 0.05 1. 46 1 .50 1 . 61 11. 68 403.80 123 .89 36.36 105 . 69 <0. 10 
Freshwater 2 8 106 0--15 115. 53 0.07 2.99 4.43 4 .54 11 . 44 397.98 112. 69 205.00 131. 08 0.22 
Freshwater 2 8 107 0--15 86.70 0.05 1. 21 1 . 11 1. 43 10.54 427. 15 126.57 25.85 113. 60 <0.10 
Freshwater 2 8 108 0--15 73.85 0 .05 1 .57 2.07 2.31 11 . 15 425 . 35 116. 94 53.55 115. 05 <0.10 
Freshwater 2 8 109 0--15 91. 13 0.05 1 .84 2.65 2.94 11 .34 420.38 121.19 89.50 118.88 <0.10 
Freshwater 2 8 110 0--15 78.30 0.06 1. 70 2.70 2.54 10.67 419.83 119. 24 59.55 117. 45 <0. 10 Freshwater 2 8 111 15-30 93.83 0.04 1 . 70 1 . 21 0.94 42.73 389.58 115.84 15.49 111. 13 <0. 10 Freshwater 2 15 85 0--15 85.78 0.06 1. 94 2.07 2.25 11 .01 425.05 137. 32 90. 18 94.32 <0.10 
Freshwater .3 1 127 0--15 101 .83 0.05 1. 44 2.01 2.89 16. 16 375. 18 88.97 83.43 122 . 08 <0.10 Freshwater 3 1 128 15-30 155 .58 0 . 04 0.71 1. 37 0 .80 78.64 306 . 15 180.04 13.22 107.70 <0.10 freshwater 3 6 129 0-15 102.82 0.07 2. 17 3. 13 4.06 12.48 424 .90 112 . 52 127.25 110. 70 <0. 10 
Freshwater 3 11 130 0-15 107.30 0.07 2.31 3.59 3. 72 21 . 46 387.75 140 . 67 109 . 70 116. 93 <0.10 Freshwater 3 11 1.31 0-15 104.05 0.06 1. 76 2.53 2.68 13.23 399.55 136. 77 92.28 129.88 <0. 10 
Freshwater J 11 132 0-15 103 . 95 0 .05 2.00 2.96 3.02 11. 56 414.38 106.84 123.83 123 . 90 <0.10 Freshwater 3 11 133 0-15 85.83 0.05 2.40 2.21 2.47 10.73 416.63 140.42 55.23 128.93 <0. 10 Freshwater 3 11 134 0--15 101. 70 0.05 1. 73 2.09 2.64 18.09 396.05 124.89 73. 18 105.28 <0.10 Freshwater 3 11 135 0-15 97.80 0 .06 1 .35 1 . 72 1. 93 20. 19 390. 10 134 . 74 71. 78 105.63 <0.10 CJ) Freshwater 3 1 1 136 0-15 144.28 0 . 07 1. 79 3 . 04 2.97 23.41 389.48 106.49 109.70 135.53 <0.10 --...J Freshwater 3 11 137 0--15 130 . 05 0 .07 2 .17 3. 13 3.68 23.62 382.83 109.94 171.55 144.63 <0.10 freshwater 3 11 138 0--15 124.28 0.07 1. 96 3. 17 3.70 24.58 388.70 124 . 02 72.88 131.75 <0.10 Freshwater 3 11 139 0--15 102.93 0.06 1. 74 1 .99 2. 74 23.01 374.43 156 . 42 133.35 119.65 <0.10 Freshwater 4 5 81 0--15 100.73 0 . 07 2 . 03 2. 19 2.58 15.03 398.88 110. 57 77 .60 117 . 77 <0.10 Freshwater 4 7 114 0-15 99.85 0.06 2. 12 2 .34 2 . 93 24.45 403.28 112 . 99 115. 32 124.52 <0.10 Freshwater 4 7 115 0--15 98. 18 0.05 2.04 2.16 2.53 19 .70 418 . 33 108 . 27 111. 83 131 . 05 <0 . 10 Freshwater 4 7 116 0-15 105 . 45 0.05 1. 72 1. 70 2.21 16.09 400.20 119. 77 83 .85 129 . 15 <0. 10 Freshwater 4 7 117 0-15 75.58 0 . 05 1 .59 1. 57 2.09 15. 10 407.05 165.09 41. 67 100.40 <0. 10 Freshwater 4 7 118 0-15 94.80 0 . 06 2. 16 2.84 2. 73 19.53 427.63 128.09 91. 28 123.60 <0.10 Freshwater 4 7 119 0-15 93.73 0.06 1 . 81 2. 19 2 .74 21. 23 438.95 120.32 86.28 124 . 90 <0 . 10 Freshwater 4 7 120 0-15 99 . 70 0 .06 1 . 63 1. 73 2 .75 17 . 71 453 . 25 130.97 52.40 123 .30 <0. 10 Freshwater 4 7 121 0--15 86.53 0.05 1 . 47 1. 48 1. 94 14.35 441 .65 134. 19 59. 15 108.25 <0.10 Freshwater 4 7 122 0- 15 104.21 0.06 1. 76 1 .88 2. 51 15.75 433.28 138 . 57 79.39 113.68 <0.10 Fre,shwoter 4 7 123 0-15 88.55 0 .07 1. 38 1 . 72 2.28 21 . 11 440. 43 112. 77 78 . 65 120.63 <0.10 Freshwater 4 7 124 15-30 72.38 0.03 0.89 1. 09 0.42 62 .86 335.28 216.69 11. 63 88 . 85 <0. 10 Freshwater 4 7 125 30--60 16 . 33 <0.02 1 .86 0.81 0.22 2.23 261 . 88 533.97 17.90 113. 98 <0. 10 Freshwater 4 12 113 0-15 111 . 48 0 . 06 2.20 2.98 3.20 22.82 415.48 119.64 114.05 141.55 <0. 10 
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Tab I e 23 . DTPA-NH4 HCO3 Extract Doto for the Soi 1/Woste Mixtures . 

Waste Rote Plot Sample Depth p Mo Ni Se 
Number Number (cm) (ug/g) 

Freshwater 1 3 HAE100 0-15 14 .6 1 <0 . 12 0 .88 0 .80 
Freshwater 1 9 89 0- 15 22 .82 <0 . 12 0.43 <0.7 
Freshwater 1 13 112 0-15 33.50 <0. 12 0.53 <0 . 7 
Fr eshwater 2 2 126 0-15 32. 12 <0 . 12 0.87 0 . 77 
Freshwater 2 8 101 0-15 37.07 <0. 12 I . 22 <0 . 7 
freshwater 2 8 102 0-15 52.80 <0. 12 0.93 <0.7 
Freshwater 2 8 103 0-15 28 . 08 <0 . 12 0.74 0.85 
Freshwater 2 8 104 0-15 23 . 08 0. 13 0.67 <0 . 7 
Freshwater 2 8 105 0-15 40 . 78 <0 . 12 0 .59 <0 . 7 
Freshwater 2 8 106 0-15 38.94 0. 19 0 . 97 <0 . 7 
freshwater 2 8 107 0-15 46.50 <0. 12 0 . 54 <0.7 
Freshwater 2 8 108 0-15 41 .67 <0. 12 0.55 <0.7 
freshwater 2 8 109 0- 15 26. 17 <0. 12 0 . 66 <0 . 7 
Freshwater 2 8 110 0-15 29.87 <0. 12 0 . 69 <0 . 7 
Freshwat er 2 8 11 1 15-30 23.97 <0 . 12 0.64 1 . 03 
Freshwater 2 15 85 0-15 31. 13 <0 . 12 0.57 <0 . 7 
Freshwater 3 I 127 0-15 28 . 44 <0 . 12 0 . 67 <0 . 7 
Freshwater 3 I 128 15-30 6.98 <0. 12 0.34 1 . 50 
Freshwater 3 6 129 0-15 35.89 0. 13 0.71 <0 . 7 
freshwater 3 11 130 0- 15 25.53 0 . 14 0.9 4 0 . 78 
Freshwater 3 11 13 1 0- 15 28. 19 0 . 15 0.71 <0 . 7 
Freshwater 3 11 132 0-15 25.92 0 . 14 0 . 75 <0 . 7 
freshwater 3 11 133 0-15 37.47 <0 . 12 0.60 <0.7 
Freshwater .3 11 134 0-15 22.40 <0 . 12 0.64 <0 . 7 
Freshwater .3 11 135 0-15 24. 19 <0 . 12 0.58 <0 . 7 en 
Fr eshwater .3 11 136 0- 15 22.50 0 . 14 0. 72 0 . 87 (X) 

Freshwate r .3 11 137 0-15 23. 12 0.20 0.97 0.75 
Freshwater .3 11 138 0-15 2.3.88 0. 13 0 .79 0 . 86 
Freshwate r 3 11 139 0-15 19.96 <0 . 12 0.81 0.83 
Freshwater 4 5 81 0-15 34 .82 <0 . 12 0 .59 <0 . 7 
Freshwate r 4 7 114 0-15 32 . 69 <0 . 12 0 . 60 0 .83 
Freshwater 4 7 11 5 0- 15 37 . 40 <0. 12 0.58 <0.7 
Freshwater 4 7 11 6 0-15 .35 . 99 <0 . 12 0 . 60 <0.7 
Fr eshwater 4 7 117 0-15 30 .55 <0 . 12 0 . 51 <0 . 7 
Freshwater 4 7 11 8 0-1 5 38.66 <0 . 12 0 . 69 0 . 77 
Freshwater 4 7 11 9 0-15 32.49 <0. 12 0.64 0.80 
Freshwater 4 7 120 0-15 3 1 . 75 <0 . 12 0 . 69 <0 . 7 
Freshwater 4 7 12 1 0- 15 37 . 66 <0. 12 0 . 63 <0 . 7 
Freshwater 4 7 122 0- 15 28 . 33 <0 . 12 0 . 72 0.83 
Freshwa ter 4 7 123 0-15 28.40 <0. 12 0 . 60 0.86 
Freshwater 4 7 124 15-30 6.32 <0. 12 0 . 36 I .50 
Freshwater 4 7 125 30-60 1 .54 <0. 12 0 . 08 <0 . 7 
Freshwater 4 12 11 3 0- 15 48 . 33 <0 . 12 0 . 7 4 0 .82 
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Table 23. DTPA-NH4HCO3 Ext racl Data for the Soi I/Waste Mixtures. 

Waste Role Plot Sample Depth Fe Cd Cu Pb Zn Mn Co Mg Na t< B 
Number Number (cm) (ug/g) 

Freshwater 5 4 90 0-15 121 . 53 0.07 2.93 4.02 3.86 24.20 394.05 96.49 186.03 135. 17 0.29 
Freshwater 5 4 91 0-15 142 .58 0.08 3.32 5. 11 4. 72 26.37 368.68 111. 34 233.30 144.50 0.36 
Freshwater 5 4 92 0-15 128.68 0.08 2.85 4.07 3.63 24.94 373.08 94.04 175.73 130.85 0. 25 
Freshwater 5 4 93 0-15 109.93 0.07 2.68 3.61 3.29 21 .00 391. 20 121 . 84 180.53 114.97 0.18 
Freshwater 5 4 94 0-15 133. 41 0.08 3.06 4.31 4 .38 24.88 383.83 110 . 57 183.20 129.67 0.30 
Freshwater 5 4 95 0-15 133 . 33 0.07 2. 72 4.23 3.70 22.47 397. 90 98. 17 190 . 13 127.37 0.23 
Freshwater 5 4 96 0-15 135.78 0.07 2.29 2.64 2.86 23.59 381. 18 114 .89 135.20 126.70 <0.10 
Freshwater 5 4 97 0-15 124.33 0.07 2.57 3.38 3.36 22.49 396. 13 111. 17 139 .75 127 .17 0.18 
Freshwater 5 4 98 0-15 122.63 0.07 2.24 3. 11 3. 11 22.82 396.83 106 .84 136.33 126.27 <0.10 
Freshwater 5 4 99 0-15 140.33 0.08 2.96 4.22 3.88 21. 15 376.05 108.02 194.55 126.32 0.32 
Freshwater 5 10 82 0-15 113.33 0.09 3.22 4.35 4.69 32.39 389.45 108.99 190.80 134. 15 0.29 
Freshwater 5 10 83 15-30 41. 40 0 . 04 1. 65 1 .06 0.79 7.37 376.43 240.97 89.18 82 . 40 <0.10 
Freshwater 5 10 84 30-60 16.61 0.03 1. 47 0. 77 0.25 1. 51 340.73 320. 14 14. 61 81. 20 <0.10 
Freshwater 5 14 86 0-15 126.20 0.08 3. 16 4.28 4.44 26.47 402.90 114. 39 174.45 120 .65 0.23 
Freshwater 5 14 87 15-30 56. 74 0.05 1. 94 1 .10 1. 00 14.91 389.85 267.01 32.75 91.66 <0.10 
Freshwater 5 14 88 30-60 15.71 <0.02 1. 79 0.58 0. 12 1. 72 352. 15 339.32 6.39 80.85 <0.10 
t<C 1 17 251 0-15 138.48 0.07 1. 38 1. 04 2.37 26.84 366.13 136.21 5.53 219.96 <0.10 
KC 1 17 252 0-15 95.08 0.06 0.98 0.81 2 .14 15. 12 388.28 123.06 18.91 348.88 <0.10 
KC 1 17 253 0-15 128.96 0.07 1. 26 0.94 2.44 33.89 365.50 152.26 14.27 241 . 01 <0.10 
KC 1 17 254 0-15 119. 98 0 . 07 1. 29 0.97 2. 17 24.77 369.70 135.36 29.60 372. 23 <0.10 
KC 1 17 255 0-15 119 .08 0.07 0.94 0.90 2. 19 22.91 379.35 128.54 6.71 188.88 <0.10 
KC 1 17 256 0-15 104.81 0.07 1 .08 0.91 2.71 26. 77 391. 38 133.76 13.30 209.63 <0. 10 
KC 1 17 257 0-15 109 . 88 0 . 05 1 . 18 0.92 1 .62 26.44 373.53 140.44 14.43 279.88 <0.10 
KC 1 17 258 0-15 89.98 0.06 1 .00 0.81 1 .44 19.04 403.00 127 .36 24.04 393.21 <0. 10 
KC 1 17 259 0-15 112 .43 0.07 1 . 21 0.93 2.24 21 .38 386.40 137.64 <0. 125 134.38 <0.10 O'I 
KC 1 17 260 0-15 121. 38 0 08 1 . 22 0.94 3. 18 26.67 379.85 125 . 19 30.36 313. 13 <0. 10 '-0 
KC 1 42 203 0-15 66.84 0.04 0.96 0.69 0.82 12.83 382.55 154.56 3. 15 100.30 <0.10 
KC 1 43 177 0-15 67.82 0 . 09 1. 68 0.62 0.63 10.33 399.83 156.21 <0. 125 100.32 <0.10 
KC 2 33 178 0-15 71 . 12 0.09 0.82 0.49 1. 93 11. 28 430.78 117.51 <0. 125 98.83 <0.10 
KC 2 40 221 0-15 84.79 0.07 1 .86 1. 51 2.21 22.50 382.10 150 .28 36.99 266.66 <0.10 
KC 2 45 140 0-15 101. 39 0.05 1 .06 1.01 0.87 11. 31 399.24 118. 37 16.26 281 .99 <0. 10 
t<C 2 45 141 0-15 119 .15 0.03 0.67 0.80 0.71 5.04 427.08 89.91 23.95 328.25 <0.10 
KC 2 45 142 0-15 114 .56 0 . 04 0.89 0.92 1. 50 9.98 436.68 106. 16 29.52 334.93 <0. 10 
KC 2 45 143 0-15 107 .16 0 . 04 1 .07 1 .03 1.30 10 . 97 420.93 104.84 10.46 420.08 <0.10 
KC 2 45 144 0-15 97.71 0 . 04 1 .34 0.87 0 . 78 7. 72 389.48 159.41 29.30 369 .65 <0.10 
t<C 2 45 145 0- 15 75.48 0.04 1 .15 1 .05 1. 25 11.11 433.35 118. 94 23.30 305.53 <0.10 
KC 2 45 146 0-15 96.53 0 .06 1 . 01 1. 28 2.53 19.68 434.05 93.01 39.53 357.55 <0.10 
t<C 2 45 147 0-15 101. 43 0.05 0 . 98 1.50 2.45 22.68 434.48 88.31 30.83 456. 13 <0.10 
KC 2 45 148 0-15 93. 61 0 . 05 1 .30 1. 60 2.14 15. 11 410.35 97. 19 23.09 379.48 <0.10 
t<C 2 45 149 0-15 91.08 0 . 04 1. 43 1 .57 1 . 41 10.05 380.73 110. 99 15.70 317.88 <0.10 
t<C 3 21 209 0-15 118. 42 0 . 09 0.54 1 . 71 4.88 29.61 426.65 102.44 38.01 522.25 <0. 10 
KC 3 21 210 0-15 131 .92 0 . 07 0.48 1 .42 4 .32 34.44 379.56 96.35 28.73 474.26 <0.10 
KC 3 21 2 11 0-15 104 . 94 0 08 1. 33 2.23 3 . 55 20.21 430.70 84.66 22.84 618.46 <0. 10 
KC 3 2 1 212 0-15 110 . 17 0.08 1. 18 1. 57 3.64 24.66 416.00 93.23 34.51 653.96 <0. 10 
t<C 3 21 213 0- 15 109. 79 0 . 09 0.99 1. 24 5.03 26.04 425.93 87.41 30.45 575.96 <0. 10 
KC 3 21 214 0-15 113. 29 0 08 1. 26 1. 68 4.05 26.39 410.25 99. 16 35.04 555.96 <0.10 
KC 3 21 215 0-15 116.67 0 . 09 1. 47 1 .87 3.78 31 . 61 396.30 98.41 34.08 557.21 <0. 10 
KC 3 21 216 0-15 101. 94 0 . 08 1. 49 1. 54 3. 72 31 .56 400.65 112. 90 19.31 411. 94 <0. 10 
KC 3 2 1 217 0-15 110 . 72 0 09 1. 54 2.73 4. 16 36.53 405. 18 102.58 36.60 608.21 <0. 10 
KC 3 21 218 0- 15 116 . 17 0 . 07 1 .04 1 . 12 2.95 23 . 03 416.80 104.96 20.05 295.51 <0.10 
KC 3 30 220 0-15 119. 92 0.08 1. 59 2. 19 3. 18 26.69 394.85 105.56 39.78 427 . 61 <0. 10 
KC 3 39 222 0-15 84 . 54 0 06 1. 91 2. 15 1. 60 21 .59 378.85 138. 86 177 .95 386. 19 <0. 10 
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Tobie 23. DTPA- NH4HC03 Extract Doto for the Soi I/Waste Mixtures. 

Waste Rote Plot Sample Depth p Mo Ni Se 
Number Number (cm) (ug/g) 

Freshwater 5 4 90 0- 15 52.95 0. 16 0.78 0.92 
Freshwater 5 4 91 0- 15 54. 18 0 . 18 0 . 85 0.96 
Freshwater 5 4 92 0-15 61 .78 0 . 18 0. 77 0.93 
Freshwater 5 4 93 0-15 36.06 0. 15 0.71 0.95 
Freshwater 5 4 94 0-15 48. 72 0. 17 0 . 87 0.94 
Freshwater 5 4 95 0-15 46. 11 0. 15 0.69 0.94 
Freshwater 5 4 96 0-15 31. 26 0. 14 0.84 1 .04 
Freshwater 5 4 97 0- 15 43.22 0 . 15 0. 75 0 . 94 
Freshwater 5 4 98 0-15 50.55 0 . 13 0.71 1, 01 
Freshwater 5 4 99 0-15 48.83 0. 17 0.84 1 . 11 
Freshwater 5 10 82 0-15 37 . 27 0 . 16 0.98 1. 14 
Freshwater 5 10 83 15-30 10. 11 <0. 12 0 . 37 <0.7 
Freshwater 5 10 84 30-60 1 . 61 <0. 12 0 . 11 <0 . 7 
Freshwater 5 14 86 0-15 40.99 0. 15 0 . 96 1 .05 
Freshwater 5 14 87 15-30 10.15 <0. 12 1.12 0.84 
Freshwater 5 14 88 30-60 1. 26 <0. 12 0.26 <0.7 
KCI 1 17 251 0-15 18 . 68 <0. 12 0.61 0.79 
KC 1 17 252 0-15 19.08 <0. 12 0.33 <0.7 
KC 1 17 253 0- 15 19.87 <0. 12 0.40 <0.7 
KC 1 17 254 0- 15 22.69 <0 . 12 0.41 <0.7 
KC 1 17 255 0-15 16 . 22 <0. 12 0.27 0.76 
KC 1 17 256 0-15 21. 40 <0. 12 0.30 <0.7 
KC 1 17 257 0- 15 17.26 <0. 12 0.34 <0.7 
KC 1 17 258 0-15 18.04 <0 . 12 0.32 <0.7 
KC 1 17 259 0-15 20.35 <0 . 12 0 . 35 <0.7 -....J 
KC 1 17 260 0- 15 22.64 <0 . 12 0.34 <0.7 0 

KC 1 42 203 0-15 15.84 <0. 12 0.68 <0.7 
KC 1 43 177 0- 15 13.57 <0. 12 0.54 <0.7 
KC 2 33 178 0-15 24.69 <0 . 12 0.30 <0.7 
KC 2 40 221 0-15 16.45 <0 . 12 1. 45 <0.7 
KC 2 45 140 0-15 33.27 <0 . 12 0.39 <0.7 
KC 2 45 141 0-15 36.35 0. 18 0.23 0.80 
KC 2 45 142 0-15 26 . 08 0 . 18 0.43 0.84 
KC 2 45 143 0-15 35.97 0.20 0.39 0.88 
KC 2 45 144 0-15 16.82 0.20 0.34 0.87 
KC 2 45 145 0- 15 16. 10 0.20 0.33 0.82 
KC 2 45 146 0-15 42 .83 0. 19 0.39 0.97 
KC 2 45 147 0- 15 19.98 0.21 0.33 1. 10 
KC 2 45 148 0- 15 17.95 0 . 20 0 . 38 0.76 
KC 2 45 149 0-15 17. 77 0.21 0 . 33 0.82 
KC 3 21 209 0-15 27. 77 <0. 12 0.58 1.07 
KC 3 21 210 0-15 27.20 <0 . 12 0.44 0.79 
KC 3 21 211 0-15 24.27 <0 . 12 1. 42 <0.7 
KC 3 21 212 0- 15 25. 11 <0. 12 1. 28 0. 78 
KC 3 21 213 0- 15 24 . 42 <0. 12 1 .14 <0.7 
KC 3 2 1 214 0-15 27.85 <0. 12 1. 24 <0 . 7 
KC J 21 215 0- 15 23 . 01 <0 . 12 1 30 0.86 
KC j 21 216 0-15 18 . 60 <0 12 1 . 29 0.76 
KC J 21 217 0 ·· 15 26 . 79 <-0 . 12 1. 36 0.86 
~c I ;> 1 218 ~- 15 ;>1 80 <() 12 1 14 <0 . 7 
I\(, I )0 220 0-15 19 8-' <0 12 1 34 0.76 
KC .l 39 222 0 - 15 16 51 <0 12 1 45 <0.7 
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Tobie 23. DTPA-NH4HCO3 Extract Doto for the Soi I/Waste Mixtures. 

Waste Rote Pl ot Sample Depth Fe Cd Cu Pb Zn Mn Co Mg No K B 
Number Number (cm) (ug/g) 

KC 4 16 261 0-15 113.45 0 .08 1. 68 2.30 4.03 21. 20 402.23 100.38 12.61 485 . 63 <0 . 10 
KC 4 16 262 0--15 111 .88 0 .08 2.27 3.56 4. 12 37 . 77 379 . 10 101 .51 32.00 806.48 <0.10 
KC 4 16 263 0-15 101 .56 0 . 08 2 . 30 3.58 4 . 16 24.60 394.43 89.54 33.35 851. 73 <0.10 
KC 4 16 264 0--15 118. 21 0.08 2. 15 2.35 3. 18 25.63 382.65 102.29 13. 78 454 . 13 <0.10 
KC 4 16 265 0--15 89.33 0.07 1 .89 2.49 3.09 17. 16 385 . 00 122. 74 36.03 589.73 <0.10 
KC 4 16 266 0--15 97.76 0 . 08 1 .99 2 . 40 3.85 23.50 397. 10 86 . 86 25.89 740.73 <0.10 
KC 4 16 267 0--15 105.76 0 . 08 2. 11 3.06 4.33 23.45 385 . 75 98.54 7 .84 488 . 93 <0.10 
KC 4 16 268 0--15 116. 46 0.07 1 .87 2 .85 3.54 25.76 383.35 106.91 19.60 648.48 <0.10 
KC 4 16 269 0--15 120.26 0. 10 2.75 5. 16 6.31 26. 17 385.75 90.44 50.55 992.73 <0. 10 
KC 4 16 270 0--15 136. 11 0 . 10 2.40 3.91 5.15 31 . 11 385.28 91. 79 14.25 626.98 <0. 10 
KC 4 16 271 15-30 71 .53 0.04 1. 90 0.79 0.27 33.36 321 . 90 202.86 2.09 95.93 <0. 10 
KC 4 16 272 30--45 46.39 0 . 03 1 .80 0. 74 0. 12 7.08 332.84 269.83 4.37 87 . 25 <0.10 
KC 4 24 172 0--15 110. 26 0 . 08 2.03 3.83 4. 16 19.41 406.00 95.24 76.03 971 . 75 <0.10 
KC 4 29 223 0--15 101. 49 0.08 1. 94 3.41 3.80 21. 40 407.28 92.46 117. 55 847.21 <0.10 
KC 4 29 224 15--30 53.37 0.03 2. 18 0 . 60 0.21 12.83 311 .38 249.78 <0.125 150.51 <0.10 
KC 4 29 225 30-45 71 .34 0.03 2.37 0.59 0.39 6.62 306.63 210.31 11. 02 243.24 <0.10 
KC 4 29 226 45-60 73.82 0.03 2.66 0 . 58 0.35 8.69 311 . 05 236.71 0.54 182.81 <0.10 
KC 4 29 227 60--90 56.82 0.04 2.29 0.62 0 . 60 8.78 354 . 45 235.81 12.46 173. 19 <0.10 
KC 5 25 160 0--15 113. 78 0.09 2. 17 4.87 4.30 33.94 393.30 71 .09 99.95 1444. 75 0. 19 
KC 5 25 161 0--15 127.03 0 . 08 2.06 5. 11 4.04 33. 12 375.23 67.94 157.60 1718.25 0 . 13 
KC 5 25 162 0-15 116 . 83 0 .07 2. 10 4 . 77 3.96 36. 13 357.23 101.94 210. 13 1786. 75 <0.10 
KC 5 25 163 0- 15 90.93 0.08 3. 17 5.53 4. 18 23.54 379.45 139.46 157.90 1531 .50 0.13 
KC 5 25 164 0--15 127.01 0 . 09 2.48 6. 10 4.64 57 . 30 382 . 10 87.49 191 .43 1901 . 25 0. 18 
KC 5 25 165 0-15 139 .8 1 0 .09 2.49 5.11 4.39 26.10 385.03 75 . 51 120.38 1587.75 0.24 
KC 5 25 166 0--15 138.23 0 . 08 2 . 59 6.02 4.54 45.01 370.13 79.89 105.88 1316.25 0.20 -.....J 
KC 5 25 167 0-15 132.41 0 . 06 1 . 78 3.97 3.23 22.89 366.48 77. 61 116. 73 1255.25 <0. 10 
KC 5 25 168 0- 15 136.26 0 . 08 2.79 6.09 4, 77 26.87 358.25 65.51 132 .83 1838 . 00 0.29 
KC 5 25 169 0- 15 125 . 80 0 .09 2 . 50 5 . 60 5.06 23.20 384.05 76.51 260.93 2269.00 0.20 
KC 5 25 170 15-30 197.51 0 . 08 1 . 16 1 . 71 1. 34 214.55 210.25 91 .44 25.38 242.08 <0.10 
KC 5 25 171 30-45 378 . 73 0. 10 0.93 1. 52 0.89 132.90 459.45 77 .59 14 . 62 127.95 <0.10 
KC 5 26 273 0--15 124 . 01 0 . 10 2 . 45 4 . 86 4.83 20.76 391. 35 85. 14 66.55 1060.73 0. 19 
KC 5 26 274 0-15 112.88 0 . 07 1 . 01 1. 09 2.46 22. 19 393 . 50 121.19 4.83 171. 61 <0. 10 
KC 5 37 240 0--15 97.99 0.07 1. 72 2.05 2.04 23. 16 379.23 128.63 68.38 291. 14 <0 . 10 
NoC 6 22 192 0- 15 119. 17 0.09 0.86 0.64 1 . 71 18 .78 382.20 167.56 4.74 142.40 <0.10 
NoC 6 22 193 0- 15 101 . 64 0 09 0. 70 0 . 58 2.41 13 . 14 423 . 83 103 . 34 <0. 125 146.65 <0. 10 
NoC 6 22 194 0-15 96.94 0.06 0. 13 0 . 67 2.69 16 . 35 437.68 112. 11 <0. 125 141. 65 <0.10 
NoC 6 22 195 0-15 103 . 49 0.07 0. 19 0 . 84 2.25 11. 56 451.70 120.54 5.54 140.83 <0.10 
NoC 6 22 196 0-15 144. 77 0.09 0.41 1.10 3.20 28.74 414.53 126.86 36.48 153.93 <0.10 
Noe 6 22 197 0--15 120. 11 0 .07 0.22 1.08 2.39 15.52 431. 93 134.91 5.34 137.75 <0.10 
NoC 6 22 198 0- 15 104.24 0.06 0. 19 0.88 2.24 15.28 434.88 121. 81 <0. 125 133.30 <0.10 
NoC 6 22 199 0-15 116 . 44 0 .07 0. 11 0.99 2.09 12.79 447 . 40 129.26 <0.125 147.90 <0. 10 
Noe 6 22 200 0-15 95.04 0 .03 0.06 0.46 1.89 11. 65 377.30 113 . 01 <0.125 140.80 <0 .1 0 
NoC 6 22 201 0-15 152.99 0.06 0 . 17 0.85 1 . 77 19. 13 383.25 147.51 15.62 161 . 38 <0.10 
NaC 6 32 202 0-15 120 . 44 0 . 09 0.57 1 . 14 3.11 24.40 418.05 125.76 <0. 125 133.63 <0.10 
NaC 6 41 204 0-15 99.62 0.07 0.79 0.89 2.74 18.53 398. 13 151 .86 6.83 118. 48 <0.10 
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Tobie 23 . DTPA- NH4HCO3 Extract Doto for the Soi I/Waste Mixtures . 

Wa ste Rote Plot Sample Depth p Mo Ni Se 
Number Number (cm) (ug/g) 

KCI 4 16 261 0-15 32. 13 0.05 0.55 0.95 
KCI 4 16 262 0-15 23.56 0. 14 0. 72 0. 77 
Kel 4 16 263 0-15 24.73 0 . 15 0. 72 <0.7 
Ket 4 16 264 0-15 24.00 <0 . 12 0.64 0 . 76 
KCI 4 16 265 0-15 18.04 <0. 12 0.61 <0.7 
Ket 4 16 266 0 - 15 23 . 36 <0 . 12 0.63 <0.7 
KCI 4 16 267 0-15 23.81 <0. 12 0.71 <0.7 
KCI 4 16 268 0-15 22.97 <0 . 12 0.64 0.76 
KCI 4 16 2°69 0-15 43.44 0. 18 0.98 0.79 
KCI 4 16 270 0-15 27 . 05 <0. 12 1 .34 0.76 
Kel 4 16 271 15-30 11 .44 <0. 12 1. 12 0.81 
KCI 4 16 272 30-45 3. 19 <0 . 12 0.44 <0.7 
KCI 4 24 172 0-15 26.07 0. 18 0. 77 0.91 
KCI 4 29 223 0-15 24.56 0. 14 1 . 53 <0.7 
Kel 4 29 224 15-30 5 . 18 <0. 12 1. 54 <0.7 
KCI 4 29 225 30-45 6.31 <0. 12 1 . 76 <0.7 
KCI 4 29 226 45-60 6.39 <0. 12 1 . 79 <0.7 
KCI 4 29 227 60-90 7 .89 <0. 12 1. 52 <0.7 
KCI 5 25 160 0-15 24.64 0.29 1 .01 1. 53 
KCI 5 25 161 0-15 36.81 0.22 0.83 1. 30 
KCI 5 25 162 0-15 20.60 0.22 0.86 1 .18 
KCI 5 25 163 0- 15 20. 13 0.26 1. 50 1 .32 
KCI 5 25 164 0-15 30.09 0 . 30 1. 19 1 . 61 
KCI 5 25 165 0-15 27.86 0.26 0.98 1 . 31 
KCI 5 25 166 0-15 38.62 0.23 1 .02 1. 64 '-' 
KCI 5 25 167 0-15 40.98 0.16 0.58 0.81 N 

Kel 5 25 168 0-15 32.01 0.27 0.93 1. 12 
KCI 5 25 169 0-15 30.00 0.31 0.98 1. 23 
KCI 5 25 170 15-30 11. 71 0. 19 0.29 3.60 
KCI 5 25 171 30-45 12.39 0. 16 0.37 3.03 
KCI 5 26 273 0-15 31. 15 0. 17 0.86 <0.7 
Kel 5 26 274 0-15 16.87 <0. 12 0.32 <0.7 
Ket 5 37 240 0-15 22. 14 <0. 12 1. 42 <0.7 
Noe 6 22 192 0-15 16.49 <0 . 12 0.35 0.82 
Noe 6 22 193 0-15 17.90 <0. 12 0.29 <0.7 
NoC 6 22 194 0-15 22.52 <0 . 12 0 . 35 <0.7 
NoC 6 22 195 0- 15 19.29 <0. 12 0.37 0.87 
NoC 6 22 196 0-15 20.46 <0. 12 0 . 53 1 .13 
Noe 6 22 197 0- 15 17 .01 <0. 12 0.45 1.00 
Noe 6 22 198 0- 15 18.28 <0 . 12 0.42 0.88 
Noe 6 22 199 0-15 15.99 <0. 12 0.44 0.96 
Noe 6 22 200 0-15 15.53 <0 . 12 0 . 22 <0.7 
Noe 6 22 201 0-15 23.32 <0. 12 0 . 37 0.84 
Noe 6 32 202 0-15 21. 52 <0. 12 1. 48 1. 03 
Noe 6 41 204 0- 15 17 .0 1 <0. 12 0.61 0.79 
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Tobie 23. DTPA-NH4HCO3 Extract Doto for the Soi I/Waste Mixtures. 

Waste Rote P lot Sample Depth Fe Cd Cu Pb Zn Mn Co Mg No K B 
Number Number (cm) (ug/g) 

NaCl 7 18 233 0-15 84.97 0.08 1. 46 1. 71 3. 12 23.27 394.40 147.71 170. 15 120.31 <0.10 
NaCl 7 27 241 0-15 125. 19 0 . 07 0.97 1 . 39 2.93 31. 26 376 .85 138.96 488.30 130 . 74 <0.10 
NaCl 7 27 242 0- 15 111 .32 0.07 0.84 1. 12 2.38 28.78 390.35 112 .96 373.80 105.61 <0.10 
NaCl 7 27 243 0-15 118 . 32 0 . 07 1. 04 1. 22 2.50 24.28 375.88 139.56 124.20 126.36 <0.10 
NaCl 7 27 244 0- 15 122.22 0 .06 0.70 0.82 1. 93 20.83 405.23 105.71 44.30 119.68 <0.10 
NaC 7 27 245 0-15 106 .78 0.06 0.82 0.83 1 .69 20.38 397.96 125 .98 120 . 19 104.91 <0.10 
NaC 7 27 246 0-15 106.51 0 . 07 0.88 0.99 2.20 25.51 374. 08 155.66 199.00 142.91 <0.10 
NoC 7 27 247 0-15 107.05 0.07 0.75 0.95 2.48 21. 26 404 . 15 115 . 29 117. 80 131.48 <0. 10 
Noe 7 27 248 0-15 108 . 18 0 .07 0 . 80 0.94 2.40 24.51 400.10 124.76 176 .23 126 . 41 <0. 10 
NoC 7 27 249 0-15 110 . 63 0.08 0.98 0.88 3.51 29.78 400.28 111. 94 154 . 43 123.83 <0.10 
NoC 7 27 250 0-15 97.56 0.07 0 . 85 0 .86 2.44 19.00 409.53 121.16 176 . 45 125.51 <0.10 
NoC 7 34 173 0-15 84.63 0 . 06 1. 40 2.00 2.73 18.42 408 . 08 109.99 139 . 10 351 . 98 <0.10 
Noe 8 20 219 0-15 106.97 0.08 1. 27 1 .14 3.38 31 .43 404.30 110. 23 183.63 122.66 <0 . 10 
Noe 8 35 150 0-15 72.21 0.07 0.68 0.93 2.48 14.68 410 . 50 98 . 31 83.30 177. 90 <0.10 
Noe 8 35 151 0-15 74. 16 0.07 0 . 77 0 .89 2.95 16.76 446.57 103.39 177 . 30 112. 72 <0 . 10 
NoC 8 35 152 0-15 82.31 0.06 0.78 0 . 82 2.65 20.49 425.78 120. 14 255.73 125.85 <0. 10 
NoC 8 35 153 0-15 86.41 0.06 0 .73 0.69 2. 13 15 .80 453.78 93.99 135.25 249.03 <0.10 
Noe 8 35 154 0-15 71 . 81 0 . 06 1 .02 1. 15 2.56 20.03 440 . 55 110. 29 630.75 122 .70 <0.10 
Noe 8 35 155 0-15 83.36 0.07 0.86 1. 06 2.98 23. 17 436.03 111 . 49 426 . 45 144.58 <0. 10 
NoC 8 35 156 0-15 77.78 0.07 0.79 0.88 2.74 20.56 456 . 45 108. 19 312.88 165.83 <0. 10 
NoC 8 35 157 0-15 75.62 0 .06 0.65 0.60 2.51 11 . 88 460.46 100.50 79.78 165. 15 <0.10 
NoC 8 35 158 0-15 73.43 0 . 07 0.73 0.94 2 . 45 13.44 446.08 112. 61 172.83 158 .78 <0. 10 
NaC 8 35 159 0-15 75.03 0.07 0 . 88 0.98 2.68 17. 13 440.68 104.34 148 . 75 181. 70 <0.10 
NoC 8 44 174 0-15 98.98 0.06 1 . 14 1.16 1. 91 27 . 14 402 .35 111 .46 320.45 91. 60 <0.10 
NaC 8 44 175 15- 30 54.87 0.03 1. 81 0 .70 0.22 15.90 333.73 213.86 5.98 91. 46 <0.10 -....J NoC 8 44 176 30-60 35.06 0 .05 1. 56 0 . 32 0. 15 6.35 328.68 233. 16 1 . 43 93.95 <0.10 w 
Noe 9 19 228 0-15 96.07 0 . 09 1 .06 1. 26 4. 71 32.26 417 . 08 99.78 414.58 144 . 14 <0. 10 
NoC 9 19 229 15-30 119 .04 0.06 2.31 1 .09 2.38 178.37 271. 73 158.71 0.76 145 . 91 <0.10 
Noe 9 19 230 30-45 52.67 <0.02 0 . 85 0.29 0.17 7 . 00 331. 18 81. 18 37.32 44. 16 <0. 10 
Noe 9 19 231 45-60 31 .57 <0.02 0 . 83 0.31 0.05 2.95 316.35 61 .58 80.73 40.36 <0. 10 
Noe 9 19 232 60-90 20.37 <0.02 0.93 0.36 0.05 2.57 324.70 92.61 59.60 47 . 49 <0 .10 
Noe 9 31 205 0-15 130.39 0.08 0.92 1 .39 2. 72 39.47 392.23 133.96 443.78 131 .58 <0.10 
NoC 9 31 206 15-30 86.60 0.03 3.14 0 .60 0.38 5.33 301 . 70 250.95 64.58 197. 17 <0.10 
Noe 9 31 207 30-45 77 .82 0 03 2 . 19 0. 74 0 . 34 2.79 347.45 309.01 15.42 211. 45 <0.10 
Noe 9 31 208 45-60 66.67 <0.02 2 . 06 0.64 0.40 2.49 348.55 308 .74 3 . 92 211 .88 <0.10 
Noe 9 36 275 0- 15 60.28 0.05 1 .40 0.97 1 . 19 13.81 387.43 142.91 445.30 99. 13 <0.10 
Noe 9 36 276 0- 15 79 . 66 0.08 1 . 05 1.01 3.04 25.71 414.20 127.09 296.30 116. 68 <0.10 
Noe 9 36 277 0- 15 81. 91 0.06 1 .60 1 .65 1 . 81 18. 77 375.10 141 .09 243.38 110. 51 <0.10 
NoC 9 36 278 0-15 88.08 0 .06 1. 66 1 .06 1 .58 18 . 96 377 . 18 142.16 202 .20 121 . 83 <0.10 
Noe 9 36 279 0-15 98.83 0.06 1. 68 1 .54 1. 74 29.42 368.93 128 . 76 465 . 50 110. 93 <0. 10 
Noe 9 36 280 0-15 84 .31 0.05 1. 66 0.96 1 . 31 14.59 373.10 153.36 266 . 75 130 . 68 <0.10 
NoC 9 36 281 0-15 88.36 0 . 06 2.29 2.54 3. 18 20.64 355 . 78 155.54 283.00 129.71 <0.10 
Noe 9 36 282 0-15 76 . 83 0 . 07 1 . 59 1. 53 1. 94 19. 15 385.33 154 . 54 496.98 100.28 <0. 10 
Noe 9 36 283 0-15 70. 18 0.06 1. 43 1 . 06 1 .52 15.99 384.20 140.84 400 . 08 116. 38 <0. 10 
Noe 9 36 284 0-15 67.61 0 05 1. 24 0 . 80 0 . 85 10.75 384.40 147.79 278.38 97.71 <0.10 
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Tobie 23. DTPA-NH4HCO3 Extract Doto for the Soi I/Waste Mixtures. 

Waste Rote Plot Sample Depth p Mo Ni Se 
Number Number (cm) (ug/g) 

NaCl 7 18 233 0-15 18.63 <0 . 12 1 . 28 0 . 77 
NaCl 7 27 241 0-15 19.08 <0 . 12 1 . 19 0.75 
NaCl 7 27 242 0- 15 22 . 23 <0. 12 1. 14 0.81 
NaCl 7 27 243 0-15 19.57 <0. 12 1. 14 <0.7 
NaCl 7 27 244 0-15 18.58 <0. 12 1 .03 <0.7 
NaCl 7 27 245 0-15 17 . 00 <0. 12 1 .05 <0.7 
NaCl 7 27 246 0-15 15 . 25 <0. 12 0 . 29 0.82 
NaCl 7 27 247 0-15 18.80 <0 . 12 0.28 <0 . 7 
NoC 7 27 248 0-15 20.08 <0. 12 0.30 <0.7 
Noe 7 27 249 0-15 20.04 <0. 12 0.41 0.82 
Noe 7 27 250 0-15 19 .02 <0. 12 1 .37 <0.7 
NoC 7 34 173 0-15 20 . 89 <0. 12 0.52 0.94 
NoC 8 20 219 0-15 22 . 85 <0 . 12 1. 29 0 . 79 
NoC 8 35 150 0-15 14. 77 0.20 0.21 1 . 03 
NoC 8 35 151 0-15 22.61 0. 20 0 . 27 0.98 
Noe 8 35 152 0-15 18.39 0.31 0.23 1. 15 
NoC 8 35 153 0-15 23.81 <0. 12 0.22 0 . 79 
NoC 8 35 154 0-15 17.94 <0 . 12 0.28 0.93 
Noe 8 35 155 0-15 31. 31 <0. 12 0.32 1. 02 
NoC 8 35 156 0- 15 26 . 01 <0. 12 0 . 28 1 .00 
NoC 8 35 157 0-15 18 . 47 <0 . 12 0.19 0.87 
Noe 8 35 158 0- 15 16 . 15 <0 . 12 0.27 0.99 
Noe 8 35 159 0-15 22.36 <0. 12 0.28 0.99 
Noe 8 44 174 0- 15 25.89 <0. 12 0.39 1 .12 
Noe 8 44 175 15-30 6.71 <0. 12 0.40 0.88 

'-J NoC 8 44 176 30-60 5. 20 <0. 12 0 . 14 <0.7 +'> NoC 9 19 228 0-15 29.05 <0. 12 1 .57 0.82 
NoC 9 19 229 15-30 18.27 <0 . 12 1. 47 2.58 
Noe 9 19 230 30-45 6.39 <0 . 12 1 .03 <0.7 
NoC 9 19 231 45-60 5 . 21 <0 . 12 0.99 <0.7 
NoC 9 19 232 60-90 3 . 75 <0 . 12 0 . 95 <0.7 
Noe 9 31 205 0-15 19.83 <0. 12 0 . 69 1 .1 1 
Noe 9 31 206 15-30 6.91 <0. 12 0 . 54 <0.7 
Noe 9 31 207 30-45 6.97 <0. 12 1. 32 0.86 
Noe 9 31 208 45-60 7.93 <0 . 12 1 .3 1 <0.7 
NoC 9 36 275 0-15 19 . 38 <0. 12 0.38 <0.7 
Noe 9 36 276 0- 15 17 . 39 <0 . 12 0.37 <0.7 
NoC 9 36 277 0-15 18 . 22 <0. 12 0.50 <0.7 
NoC 9 36 278 0-15 16. 10 <0. 12 0.46 <0.7 
Noe 9 36 279 0- 15 20. 72 <0. 12 0 .55 <0.7 
Noe 9 36 280 0-15 15.54 <0. 12 0 . 46 <0.7 
NoC 9 36 281 0-15 15.40 <0. 12 0.70 <0.7 
NoC 9 36 282 0-15 19 . 12 <0 . 12 0.54 <0.7 
Noe 9 36 283 0-15 19 .80 <0 . 12 0.43 <0.7 
Noe 9 36 284 0-15 10. 11 <0 . 12 0 . 25 <0.7 
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Tobie 23 . DTPA-NH4HCO3 Extract Doto for the Soi I/Waste Mi x tures. 

Waste Rote Plot Sample Dept h Fe Cd Cu Pb Zn Mn Co Mg No K B 
Number Number (cm) ( ug/g) 

NaCl 10 23 179 0-15 87 .39 0 . 10 0 . 83 1 . 48 2.66 20 . 29 431 .53 119 . 71 1397 119 . 10 <0.10 
NaCl 10 23 180 0-15 91 . 77 0 . 10 0 . 90 1 . 47 2. 80 31. 62 402 . 45 105 .34 1689 135.40 <0.10 
NoC 10 23 181 0-1 5 91 . 67 0 . 11 1 .03 1. 77 3 . 17 29.54 423 . 60 122.11 1337 237.25 <0.10 
NoC 10 23 182 0-15 97 . 74 0 . 13 1 . 17 1 . 91 4 . 62 37.95 412 . 63 122 .79 1022 147. 83 <0 . 10 
NoC 10 23 183 0-15 95 . 57 0 . 10 1 . 11 1 . 74 2 . 73 21. 53 413 . 45 105 .34 1074 130 .98 <0 . 10 
NoC 10 23 184 0-15 98 . 12 0 . 09 1 . 17 2.24 3 28 25 . 23 397.70 101 . 76 1443 134 .43 <0 . 10 
NoC 10 23 185 0-15 87.42 0.09 0 . 92 1 .55 3 . 08 27. 78 418 . 58 96 . 16 1054 124 . 20 <0.10 
NaC 10 23 186 0-15 95 .82 0 .08 1 . 01 1. 72 2 82 30.97 362.40 100.66 1610 131 . 15 <0 .10 
NoC 10 23 187 0-15 87 .67 0 .08 1 . 25 2.82 3 . 14 17 . 98 375 . 95 143 . 41 1462 118 .83 <0 . 10 
NoC 10 23 188 0-15 97 . 19 0 . 08 0 . 97 1 . 29 2.21 35 . 68 388.60 117. 56 1279 115 . 48 <0. 10 
NoC 10 23 189 15-30 102. 46 0 . 08 3. 16 0.82 0 . 80 98.57 308.05 222.89 24.3 133 . 98 <0.10 
NoC 10 23 190 30-45 37 . 89 0.06 2 03 0.42 0 . 23 19 . 00 312 . 48 371 . 91 9 . 46 114 . 45 <0.10 
NoC 10 23 191 45-60 11 . 80 0 .06 1 . 52 0.35 0 . 15 0 . 99 284 .70 405 . 74 10. 6 92 . 08 <0 . 10 
NoC 10 28 234 0-15 123.82 0 .09 1 . 13 2 . 31 4 . 18 59 .30 380 . 68 84 .86 1042 103 . 96 <0 . 10 
NoC 10 38 235 0-15 95 .59 0 .07 1 . 64 2.71 2 . 41 30.35 380.55 134 .63 671 96 . 91 <0.10 
NoC 10 38 236 15-30 153 .69 0 .07 2 . 31 1. 34 2. 72 171 . 32 256 . 40 160 .76 26 . 6 149 . 71 <0.10 
NaC 10 38 237 30-45 55 . 59 <0 .02 2 . 37 0 . 67 0 . 34 7 .23 354 . 93 222 . 86 5 . 67 169 . 71 <0 . 10 
NoC 10 38 238 45-60 53 . 62 <0 .02 2 . 77 0 .80 0 . 41 2 . 14 332 . 25 263 . 21 1 . 87 188 . 09 <0 . 10 
NoC 10 38 239 60-90 54 .87 0 .03 2 . 60 0. 72 0 . 44 2 . 64 351 . 40 258.08 1 . 44 180.54 <0.10 

Waste p Mo Ni Se 
(ug/g) 

......., 
NaC l 31 . 82 <0 . 12 0.35 0 .89 c.n 
NaCl 27.54 <0. 12 0.37 1 . 15 
NaCl 33.90 <0. 12 0.45 0.96 
NaC l 33 . 86 <0. 12 0 . 48 1 . 18 
NaC l 20 . 08 <0 . 12 0 . 42 0 .91 
NaCl 30 . 46 <0 . 12 1 . 23 0.81 
NaCl 26.27 <0. 12 0.60 0. 79 
NaCl 30.83 <0 . 12 0 .30 0 .81 
NaCl 16 . 90 <0. 12 0 . 33 <0. 7 
NaCl 27.97 <0 . 12 0 . 29 1 .00 
NaCl 10.94 <0. 12 0 .78 1 .81 
NaCl 4.02 <0 . 12 0. 18 <0.7 
NaCl 0 . 53 <0. 12 0 . 12 <0.7 
NaCl 28 . 22 <0 . 12 1 . 25 1 . 25 
NaCl 19 .75 <0. 12 I . 42 0 .8 1 
NaCl 18 . 15 0 . 14 1. 49 2 . 2 1 
NaCl 6.J8 <0. 12 1. 44 <0.7 
NaCl 5 . 89 <0 . 12 1 . 45 <0 . 7 
NaCl 6.58 <0 . 12 I . 58 <0 . 7 
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Table 24 . Chlor ide concentration in the experimental plots pr ior 
r -

to and following waste application. 

Chloride (mg /L) 
Waste Treatment Soi l Dept h 
Type No. (cm) Pre* Post** 

Freshwater 2 0 to 15 18.7 22.3 

Freshwater 3 0 to 15 17.8 33 . 0 

3 15 to 30 15.9 15.8 

3 30 to 60 15.3 

Freshwater 4 0 to 15 18.2 36.3 

4 15 to 30 8.8 15.9 

4 30 to 60 11. 3 11. 6 

Freshwater 5 0 to 15 16.3 40 .0 

5 15 to 30 9.6 37.9 

5 30 to 60 8.9 15.8 

KCl 2 0 to 15 20.6 396 

KCl 3 0 to 15 20.3 942 

KCl 4 0 to 15 22 .7 1070 

15 to 30 11 . 5 69 . 1 

30 to 60 7.9 107 . 4 

60 to 90 7.0 17 . 9 

KCl 5 0 to 15 18.2 3135 

15 to 30 17.6 889 

30 to 60 6.7 555 

60 to 90 5.5 

NaCl 7 0 to 15 22.2 480 

8 0 to 15 20.8 870 

15 to 30 13 . 1 8 5. 1 

30 to 60 9. 1 9. 7 

l 60 to 90 6.9 
:~· '., 

1. 
continued 
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Table 24. Concluded. 

Waste Treatment 
Type No. 

NaCl 9 

NaCl 10 

*Pre-Application. 

**Post-Application . 
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Chloride 
Soil Depth 

(mg/L) 

(cm) Pre* Post** 

0 to 15 23.4 1150 
15 to 30 19.2 168 
30 to 60 12.8 96. 2 
60 to 90 16.4 144.1 
0 to 15 24.4 3352 

15 t o 30 14.6 206.1 
30 to 60 7.5 34.3 

60 to 90 8.2 27.8 
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The data contained in Table 24 will be used to calculate 

the actual amount of material that was added and allow for conversion 
to kg Cl/ha achieved . 

4.3 GRASS GROWTH ON THE EXPERIMENTAL PLOTS 

Two months elapsed from the date of seeding to the time 

that field observations and sampling were completed. 

4. 3. 1 Grass Growth Achieved 

Despite the fact that the bromegrass was not seeded until 

mid-July an excellent crop became established, particularly on the 

freshwater gel plots (Plate 6). Lesser growth was achieved on the 

KCl and NaCl treated plots particularly those with the higher 

application rates (Plate 7). It was interesting to note that the 

plots with the maximum rates of KCl and NaCl attracted the most 

wildlife despite the fact that the vegetation cover was very sparse 

(Plate 8). Perhaps the salt concentration of the soil/waste mixture 
attracted them to these particular plots. 

Growth overall for the experimental plots was not adequate 

to undertake a meaningful y ie ld assessment. The grass co ver shou ld 

have a fu l l growing season t o deve lop so that an accurate assessmen t 
of yield could be obta i ned. 

4.3.2 Tissue Sampl i ng 

Tissue samples were obtained from each of the freshwater 

gel treated plots and from se lected NaCl and KCl treated plots where 

vegetation cover was adequate to supply enough material for a sample 
(Plate 9). 
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Plate 6. Growth on the freshwater gel treated plots. 

Plate 7. Growth on the KCl and NaCl treated plots. 
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Plate 8. Wildlife seemed attracted to plots with highest KCl and 
NaCl waste application rates. 
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Plate 9. Tissue samples were collected at several plots. 
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