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INTRODUCTION

The primary objective of this study was to determine
what concentration changes in major and minor inor-
ganic chemicals would occur in the water of the Arkan-
sas River after the completion of Pueblo Dam.

Secondary objectives included determining the fate of
selected inorganic chemicals in the reservoir environ-
ment, predicting anticipated water quality changes with
time and changing operation, and evaluating water qual-
ity in terms of criteria for various beneficial uses.

SUMMARY

Concentrations of major and minor inorganic chemi-
cals (Ag, Cu, Fe, Mn, Zn, Co, Pb, Cd, Hg, Li, Na, K,
Hg, Ni, Mg, and Ca) were monitored within the dis-
solved fraction and suspended fraction of water of the
Arkansas River from 1972 to 1974 prior to impound-
ment by the Pueblo Dam, and the inlet, outlet, and
pool of Pueblo Reservoir from 1974 to 1976. In addi-
tion, other limnological parameters included dissolved
oxygen, conductivity, pH, turbidity, alkalinity, sulfate,
temperature, hardness, chloride, total dissolved solids,
and total suspended matter. Pre-impoundment and im-
poundment sediments were analyzed for K, Na, Ca,
Mg, Li, Cu, Cd, Pb, Fe, Mn, Zn, and Mo and compared.

The dissolved and suspended levels of all the parameters
average much less than the recommended or maximum
permissible limits for the beneficial uses of the reservoir
(public water supplies, fisheries, irrigation, and recrea-
tion). Where those criteria exist, on only rare instances
were any individual samples collected that had trace
metal concentrations even approaching, much less ex-
ceeding, the various recognized water use criteria. Dis-
solved oxygen and temperature data indicate nearly
ideal growth conditions for salmonid fishes.

Interesting seasonal, surface, and spatial trends were
observed for most parameters. Parameters excepted were
those that normally averaged less than detectable limits
such that trends could not be followed. The most fre-
quent seasonal trend observed was the classic high win-
ter values corresponding to slow runoff conditions and
low summer values corresponding to fast runoff condi-
tions (temperature excepted). The data indicate that
the reservoir may be acting as a buffer to the normal
seasonal fluctuations maintaining higher dissolved sol-
ids concentrations later into the spring. Spatial and sur-
face trends indicate that evaporation is having somewhat
of a concentrative effect on all dissolved solids and that
certain metals are being precipitated into the sediments.

The trends of iron, manganese, and zinc were particu-
larly interesting because their seasonal, surface, and
spatial trends did not seem to follow the classical out-
lines, and these metals frequently showed depth pro-
files with the higher dissolved concentrations occurring
at the bottom. The data for these elements indicate
that there is exchange taking place between the reser-
voir water and the sediments. The sediments at times
released metal ions into the water, but more frequently
metal ions were taken up by the sediment. The sedi-
ment data support this inference in that they show
that the sediments are being enriched (loaded) in a
number of trace metals (Fe, Mn, Zn, and perhaps Mg,
Cu, Cd, Pb) near the inlet of the reservoir, particularly
near site F. This inlet region of the reservoir appears to
be an important area for the dumping of suspended
fraction metals and the precipitation of dissolved frac-
tion metals.

Chemically, the reach of the Arkansas River known as
Pueblo Reservoir could be summarized as the "average"
North American river. The positive implications of the
aforementioned statement are beyond the scope of this
summary.

APPLICATION

The results of this study have been and continue to be
of interest to those concerned with and involved in the
assessment and impact of water quality and sediment
changes affecting the Arkansas River as a result of the
formation of Pueblo Reservoir. Continued use of these
baseline data of pre- and post-impoundment conditions
in assessment of future water quality management pro-
grams is inevitable.

HISTORICAL REVIEW

In May 1972, Drs. Herrmann and Mahan at USC (Uni-
versity of Southern Colorado) were awarded an NSF
institutional grant by the USC Faculty Research Com-
mittee for the implementation of an operational cap-
ability for heavy metals monitoring and the study of
selected heavy metals in the surface waters of the Ark-
ansas River and selected tributaries. From September
1972 to April 1974, general limnological and trace
metal data were collected from two sites along the
Arkansas River. River samples were collected monthly
where the Pueblo Reservoir-North Marina is now situ-
ated (approximately 2 miles upstream from the dam)
and where the Northside (Pueblo northside waterworks)
head gate is located (approximately 3 miles down-
stream from the dam). A 2-year set of data on river



conditions just prior to permanent pool formation was
acquired and is hereafter called pre-impoundment data.

In July 1974, the team of Mahan, Herrmann, and stu-
dent assistants were awarded the current contract to
monitor gross and trace inorganic constituents of the
water and sediment of Pueblo Reservoir, its inlet, and
outlet. In June 1974, the impoundment phase of the
project commenced. This publication, therefore, is the
culmination of the past four years' effort in the study
of pre-impoundment and impoundment conditions in
the reach of the Arkansas River now known as Pueblo
Reservoir.

METHODS AND MATERIALS
Water Sampling

Nine sampling sites were chosen for the duration of the
project. Six of the sites were distributed over the reser-
voir surface (fig. 1, sites A-F). In addition, there were
two outlet sites (H and I, fig. 1) selected. The primary
site (H) was 2 miles downstream from the reservoir
near the headgate of the intake of the flume of the
northside Pueblo waterworks, and one (1) was immedi-
ately below the stilling basin at the dam. The location
of the inlet sampling site (G) moved up or down the
river channel, depending on the reservoir level. Sites A
and B were situated so that water conditions on either
side of the old diversion dam could be monitored. The
others were chosen so that fairly representative samples
could be collected over the total area of the reservoir.

Samples from these sites were normally collected on a
monthly basis beginning in June 1974 and continuing
until March 1976. Access problems, usually ice cover,
prevented the collection of samples at some of the sites
from time to time. Reservoir samples were collected at
the surface at 3- by 5-metre depth intervals using a non-
metallic Van Dorn sampler. Samples at the inlet and
outlet sites were collected at the surface only. Temper-
ature and dissolved oxygen were determined as samples
were collected. The water samples were then removed to
the laboratory for immediate processing and analysis.

Sediment Sampling

During the fall of 1973, sediment cores 50-mm in
length and approximately 10 mm in diameter were col-
lected from the Arkansas River flood plain at 31 differ-
ent sites (fig. 2) in areas within the basin to be flooded
by the reservoir. With the aid of the Bureau of Recla-
mation diving team from Denver, three 100- by 10-mm

sediment cores were collected from each of the three
sites (B, and E) in June 1974. The samples were
collected by divers from the reservoir floor using PVC
(polyvinyl chloride) coring devices. The same PVC de-
vices were also used to collect sediments from sites C,
F, and G.

Water Sample Processing

After being removed to the laboratory immediately
after collection, the samples were filtered through 0.45
pm membrane filters. The filtrate was defined as the
"dissolved fraction" of the sample, while the portion of
the sample retained by the filter was defined as the
"suspended fraction" of the sample " Any colloidal
or other material in the samples less than 0.45 pm in
diameter passed through the filter and was counted as
part of the dissolved fraction. The first 200 ml of each
sample was filtered through a tared filter which was
then dried at a temperature of 35 to 45AC, weighed
and then stored for later dissolution and analysis. The
dissolution was effected using a HCI-HNO3 digestion
procedure [1, 2].

Sediment Sample Processing

After drying, 10- to 20-mg samples were dissolved by
the HCI-HNO3 procedure already described. In this case
no Millipore filter was dissolved, only the sediment.
Samples prepared in this manner were analyzed by
atomic absorption (AA). Ten-mg portions of other dried
samples were mixed with graphite and borax and com-
pressed into a pellet for analysis by X-ray flourescence
spectrometry.

Analysis

Tables 1 and 2 summarize the methods used for the
chemical and spectrometric analysis performed on the
solubilized samples collected during the course of this
project. The tables give the method used for each para-
meter, detection limit, uncertainty, and sample frac-
tion analyzed. The detection limit was defined as twice
the peak-to-peak noise for the spectrophotometric or
emission measurements as observed in the laboratory.

Analysis of the dissolved fractions were performed as
soon as possible after collection. To minimize losses,
mercury analyses were always done the same day the
samples were collected or not at all. Analyses for
other metals were performed the same day or within

* Numbers in brackets refer to items in the bibliography.
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Table 1.ADetection limits and uncertainties for the gross limnological parameters

Parameter Method Detection Limits Uncertainty Fractional Analysis
(mg/1)
Temperature Thermometer or 0.1Cc Raw
Thermistor
Turbidity Photometric [1, 2 JTU* 1 Raw
pH Meter 0.1 Raw
Cond. Meter 1 pS/cm Diss.
p-Alk Titrimetric [4] 1 1 mg/l Diss.
t-Alk Titrimetric [4] 1 1 mg/l Diss.
Titrimetric [4] 0.3 0.3 mg/I Diss.
t-Hdns Titrimetric [4] 1 1 Diss.
Ca-Hdns Titrimetric [4] 1 1 mg/l Diss.
Mg-Hdns Subtraction 2 1 mg/l Diss.
504-2 Turbidimetric 2 1 mg/l Diss.
D.O. Titrimetric [4] 1 1 mg/l Raw
D.O. Probet 0.1 mg/I Raw

Raw = Unfiltered water
Diss. = Dissolved fraction

Table 2.ADetection limits and uncertainties for trace metal analysis

*Jackson turbidity units
NISI Model 54 oxygen meter
and Model 5419 probe

Parameter Method Detection Limits Uncertainty Fraction Analyzed
(mg/1) (
Ag Extr. [1, 2] 0.0002 0.0002 Diss.
Ag AA-Direct Asp. .002 .002 Susp., sed.
As Spectrophotometric .003 .003 Diss.
(AgDDC, sample) [4]
Cd AA-Direct Asp. [1, 2] .001 .001 Diss., susp., sed.
Co AA-Direct Asp. [1, .02 .02 Susp., sed.
Co AA-APDC-MIBK Extr. [1, 2] .002 .002 Diss.
Cu AA-Direct Asp. [1,2] .002 .002 Diss., susp., sed.
Fe AA-Direct Asp. [1, 2] .01 .01 Susp., sed.
Fe AA-APDC-MIBK Extr. [1, | .001 .001 Diss.
Li AA-Direct Asp. [1, .001 .001 -Diss., susp., sed.
Mn AA-Direct Asp. .002 .002 Diss., susp., sed.
Hg Flameless AA (100 ml) [5] .01 pg/I .01 pg/I Diss.
Pb AA-Direct Asp. [1, 2] .05 .05 Susp., sed.
Pb AA-APDC-MIBK Extr. .001 .001 Diss.
Ni AA-Direct Asp. [1, 2] .02 .02 Susp., sed.
Ni AA-APDC-MIBK Extr. .001 .001 Diss.
Na FP-Direct Asp. [1, A 1 Diss.
FP-Direct Asp. [1, .23 1 Diss., susp., sed.
FP-Direct Asp. .01 .01
Ca FP-Direct Asp. [1, 2] .01 .01 Susp., sed.
Mg AA-Direct Asp. [1, 2] .02 .01 Susp., sed.
Zn AA-Direct Asp. [1,2] .001 .001 Diss., susp., sed.

Diss. = Dissolved fraction
Susp. = Suspended fraction
Sed. = Sediments




2 or 3 days of collection. These procedures were fol-
lowed to minimize losses of the metal ions to the con-
tainer walls or volatilization to the atmosphere as in
the case of mercury. This procedure obviated the neces-
sity of adding HNO3 or other preservatives and con-
sequently eliminated the introduction of foreign sub-
stances with the potential of introducing major sources
of contamination.

Table 1 lists the parameters analyzed by chemical and
physical methods. These are, for the most part, typical
parameters measured in limnological studies. Therefore,
the parameters in table 1 will be referred to as the
"gross limnological parameters" throughout this report.
Figure 3 gives the observed correlation between TDS
(total dissolved solids) and conductivity in Pueblo
Reservoir. The results are fully consistent with the work
reported by Hem within the range measured.

70

600 -

500

400

300 0

CONDUCTIVITY

200

1
100 200 300 400 500
D.

Figure 3.ARelationship between total dissolved solids and spe-
cific conductance in Pueblo Reservoir.

Table 2 gives the methods used for the analysis of the
trace metals. These include: flame atomic absorption
spectrophotometry analysis with direct aspiration of
the sample (AA-Direct Asp.), flame atomic absorption
analysis after preconcentration of the sample by the
ammonium pyrolidinedithiocarbamate-methyl isobutyl
ketone extraction technique [1, 2] (

and flame photometry (FP-Direct Asp.). Arsenic

was analyzed using the silver diethyldithiocarbamate
spectrophotometric method [4] after concentrating
samples by evaporation from 300 ml to 25 to 50 ml.
Mercury was analyzed using the flameless atomic absorp-
tion cold vapor technique using 100-mg samples [5] .

In table 2 the detection limits for the spectrophoto-
metric or photometric determinations are equal to twice
the normal peak-to-peak noise. In some cases the detec-
tion limit observed for some parameters is not as low as
might be expected because of unusually large or in-
consistent reagent blank signals encountered. This was
a particular problem with suspended and sediment sam-
ples analyzed for Ca, Mg, and Na, for which there were
large reagent blank signals.

Sediments were also analyzed for some metals using
X-ray fluorescence spectroscopy. Table 3 lists the metals
analyzed by X-ray fluorescence and the approximate
detection limits obtained in these experiments.

Table 3.A X-ray fluorescence parameters
and detection limits

Detection Limits (ma/q)

Trace Metal

Fe 50 (0.005 percent)

Mn 20 (0.002 percent)

Mo 50 (0.005 percent)

Zn 10 (0.010 percent)
Data

The data obtained in the present study are tabu-
lated in appendices A and B. Appendix C presents
the data for the dissolved fraction obtained from the
pre-impoundment study of the river at locations
which subsequently were designated outlet site H and
reservoir E, respectively. Appendix D lists the dis-
charge data for the Arkansas River near Portland ,
covering the impoundment study period.? Appendix A
presents the data from the dissolved sample fractions;
data from the suspended fractions appear in appendix
B. The tables in appendices A and B list the data by
parameter, sampling date, sampling site (A, B, C, D,
etc.), and depth (surface, 3 metres, 5 metres, etc.) for
each sampling year (June 1974 to May 1975, and June
1975 to March 1976). Asterisks indicate that either no
analysis was performed for that parameter on a sample
collected or that no sample was collected at all at that
site on the date indicated. Any value listed as zero
should be interpreted as meaning "not detectable.”
Detectable limits for various parameters are given in

2 Colorado State Division of Water Resources, personal
communication.



tables 1 and 2 for the dissolved and suspended fractions
of the samples. The far right-hand column of each
table in appendices A and B is the average and standard
deviation for each parameter for the sampling year that
appears in the table.

The tables in appendices A and B were produced from
computer printouts of the data. Because a consistent
format was needed to computerize the data, the values
listed do not in all cases reflect the proper number of
significant figures. Tables 1 and 2 also summarize where
the uncertainty appears and also give the approximate
magnitude of that uncertainty for each parameter.

Table 4 (sediment data) was not generated by computer
and in all cases the proper uncertainty is reflected in
the number of significant figures displayed. All data in
table 4 are in units of mg/g (milligrams per gram) dry
weight. The values for parameters marked with aster-
isks were obtained by X-ray fluorescence spectroscopy.

RESULTS AND DISCUSSION
Seasonal Trends (Dissolved Fraction)

Figures 4 through 16 plot the values obtained for dis-
solved parameters at the inlet and outlet of the reser-
voir as well as the average value obtained for all sam-
ples collected in the reservoir pool as a function of
time. The most frequent seasonal trend observed is that
of maxima occurring during the winter months when
runoff is low, and minima occurring in the summer
months when the runoff is high, thereby producing a
maximum dilution effect.

During the summer it was noted that the inlet values
for most parameters were lower than for the outlet
or pool. The inlet values rose rapidly during the fall,
becoming higher than the pool average and outlet dur-
ing the winter and early spring months. This behavior
indicates that the reservoir is acting as a buffer zone,
somewhat leveling the normal seasonal trends observed
for the river.

Obvious exceptions to the general trends described
above are the seasonal trends observed for temperature
and turbidity. The minimum for temperatures obvi-
ously occurs in midwinter and the maximum in mid-
summer. Turbidity maxima occur in late spring during
the highest runoff periods and are at a minimum during
the midwinter months. The anomalous trends of iron
(fig. 16), zinc (fig. 14), and manganese (fig. 15) are
discussed in those sections. Many of the trace metals
were at levels below or very near detectable limits of
measurement, making the observation of trends diffi-
cult and in many cases impossible.

Figure 23 plots the seasonal trends observed for hard-
ness, alkalinity, and sulfate in the Arkansas River (1972-
1974) before formation of the reservoir. The same gen-
eral trends were observed for the pre-impoundment
river as for the reservoir (1974-76) with an important
subtle difference. In the pre-impoundment river, max-
ima were obtained for those parameters during Decem-
ber, followed by a gradual decrease in concentration to
a minimum in June or July. In the reservoir a drop in
concentration was not observed until April or May of
the first year and was still high during the last sampling
during March 1976. These data would also seem to
indicate, as in the case of the evidence cited before,
that the reservoir is acting as a buffer to the seasonal
trends. However, it should be noted that during the
two impoundment sampling years, the inlet values for
these and other parameters also remained high until
April or May, somewhat negating the buffering argu-
ment based solely on the pre-, post-impoundment com-
parison. Other arguments, however, tend to reinforce
the buffering mechanism.

Surface and Spatial Trends (Dissolved Fraction)

Figures 17 and 18 are spatial plots of the average of
the temperature and calcium hardness at the various
sites moving from the outlet west to the inlet for the
months of March, July, and December for both sam-
pling years. Figures 19 through 21 plot the values ob-
tained at the surface versus site moving east to west for
selected parameters for the month of November 1974,
During July, the average reservoir temperature generally
declined moving toward the inlet, while during March
of each year the average temperature rose (fig. 18). In
the month of December the temperature fell moving
toward the outlet in 1974 and rose during 1975. simi-
lar trends were observed for calcium hardness. During
July of both years, there was a slight decrease in cal-
cium hardness concentration moving toward the inlet
as there was for March 1975. In March 1976, the reser-
voir pool was about constant with regard to calcium
hardness, while slightly higher at the inlet and outlet.
During December 1974, calcium hardness was about
constant over all sites, while in December 1975, a cur-
ious crown shaped curve was obtained with the lowest
values at the inlet and outlet and rising to a maximum
at the center of the reservoir. Trends observed for
samples collected at the surface (figs. 19 and 20) show
a slight decrease in the values moving east to west for all
the parameters listed except manganese, which showed
a sharp increase going east to west. An examination of
the data indicates that during most of the months of
sampling, slight increases or decreases in values do occur
for most parameters moving east to west over the res-
ervoir. In some cases there is a definite increase or de-
crease at and near the inlet (site F) of the reservoir. In
some cases (as in the case of calcium hardness) during



4.-Concentrations (mg/g dry wt) of selected elements from
pre-impoundment (1-31) and impoundment (B, C, D, E, F, G) sediments
of the Arkansas River - Pueblo Reservoir

SITE K Na Ca Mg Li Cd Pb Fe Mn Mnt Zn zn'
1 3030 | 498 | 20,66q 3000 | 6.65 4.75 9160 | 267 201 79 71 ND
2 2410 247 2210 5.55| 24.6 | 3.70 | 57.0 5460 218 51 55 81 ND
3 10 228 | 27,944 5.05| 24.8 0 ND | 14,900 5170 192 194 47 ND ND
4 0 285 | 25,05q 1960 05 0 0 7550 214 195 60 28 ND
5 2130 114 | 28,804 1920 | 4.75 3.70 0 0 00 198 133 34 14 As0
6 0 205 d 3240 o| 28.0 0 o0 | 16,700 0 320 | 262 73 42 ND
7 1620 114 | 32,43¢ 2320 | 2.30 3.45 | 57.0 | 10,800 6740 169 96 23 ND ND
8 1990 114 | 32,96¢ 1930 3.65 3.90 ND | 13,800 7690 182 176 33 20 ND
9 2260 152 | 29,76¢ 1970 5.05| 20.8| 3.45( 35.5 [13,800| 7490 208 42 12 ND
10 1870 76 1780 | 4.50| 17.0 ND 41.0 | 12,400| 7150 195 82 26 ND ND
11 2000 34,044 4.50| 20.0| 3.70 | 30.0 |13,000| 7220 189 133 27 ND ND
12 0 2060 0| 18.4] 3.90 |112.0 |16,300| 10,5001 389 357 135 118 ND
13 3330 94 | 29,979 3320 | 8.55| 32.4| 4.10 | 46.0 320 288 121 ND
14 3050 | 1020 0 9.65| 37.5| 4.10 | 67.5 [18,200[11,500| 344 318 137 111 ND
15 3940 | 6060 | 31,360 4380 |10.45 | 30.6 o[ 53.5 344 305 117 ND
16 3320 304 | 13,56 2970 | 5.55 | 25.8 | 3.25 [132.0 346 366 54 54 ND
17 2840 94 | 32,43q 2120 3.65| 20.0| 3.25 | 57.0 |12,100| 5620 286 213 72 ND
18 0 156 | 13,80 1930 7.75| 35.1 51.5 [11,800 0 373 0 1 130 ND
19 3600 388 | 26,220 4470 |10.45 | 36.7 | 5.00 | 75.0 |19,700{13,400| 488 | 491 227 147 ND
20 3120 560 | 26,2200 3820 | 9.10 | 26.0 | 4.35 | 57.0 |17,000/10,800 313 264 120 97 ND
21 3690 | 1562 | 49,550 4620 | 7.20 | 35.5 0 [137.5 |14,500| 9180 382 285 185 157 ND
22 3890 | 205 |20,130/ 3290 |[11.30 | 25.0 [ 5.00 | 44.5 |13,500( 9890 308 281 131
23 4160 574 | 16,0201 3680 |[11.30 | 36.3 | 5.00 | 62.5 12,800| 378 | 342 205 135 ND
24 3360 544 | 28,040/ 3740 | 6.40 | 36.5 | 6.50 [142.0 [19,100(10,200| 1200 795 230 120 ND
25 3930 708 | 16,020/3290 | 9.90 | 24.0 | 3.45 | 80.0 [19,900(10,800| 325 259 116 94 ND
26 2760 | 456 | 78,220 3060 4.75 | 37.7 | 7.35 | 80.0 of 4o8o 304 34 245 134 ND
27 2840 331 |1 a| 2790 5.55 [106.0 0 | 80.0 --  |12,900| 479 | 466 129 114 ND
28 3850 | 890 |[24,040|5470 |[14.20 | 35.6 | 5.33 | 50 10,100( 284 213 105 61 ND
29 3300 731 |22,800{4260 | 8.85 | 27.0 | 4.10 | 62.5 |17,400 (10,600 285 250 193 183 ND
30 4190 | 956 | 14,820[4380 52.2 | 4.10 | 85.5 0{12,700| 366 324 224 233 ND
31 3930 | 278 | 9,040 2030 52.2 | 2.80 |105.0 |17,400( 9250 | 262 234 113 74 ND
B 3760 285 |31,150[4940 | 9.65 | 36.5 | 4.75 | 53.5 346 207 —- 137 ND
o 2480 | 285 |32,860 0 5.55 | 38.1 | 3.25 0 |16,500 [ 8620 | 292 214 184 76 ND
D 2250 | 300 |31,580[ O 7.45 | 17.2 | 4.35 |209.0 Q 279 239 226 199 ND
E 3760 506 4940 | 7.45 | 40.1 | 4.75 | 75.0 00 116,300 | 594 | 496 252 236 ND
F 3310 | 285 |11,260/4940 | 8.55 | 58.8 | 6.05 [157.0 [27,000 |15,100| 911 732 | 1070 555 ND
G 2480 164 [10,420[3290 | 8.55 | 33.0 | 3.25 [66.0 [15,900|6680 | 302 209 238 148 ND
é;g? ;ig§2 8 g{gﬁ% 7.30 [31.1 [4.20 65.3 9240 cfég 260 :f;: 83 -

by X-ray fluorescence spectrometry.
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Figure 4.A Monthly variations in temperature for the inlet, outlet, and pool, 1974-76.
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Figure 5.A Monthly variations in dissolved oxygen for the inlet, outlet, and
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Figure 6. AMonthly variations in turbidity for the inlet, outlet, and pool, 1974-76.
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Figure 7.A Monthly variations in conductivity for the inlet, outlet, and pool, 1974-76.
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Figure 8.AMonthly variations in total alkalinity for the inlet, outlet, and pool, 1974.76.
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Figure 9. AMonthly variations in chloride for the inlet, outlet, and pool, 1974-76.
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Figure 11.AMonthly variations in sulfate for the inlet, outlet, and pool, 1974-76.
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Figure 12. AMonthly variations in dissolved sodium for the inlet, outlet, and pool,
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Figure 13.AMonthly variations in dissolved potassium for the inlet, outlet, and pool,
1974-76.
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Figure 14.AMonthly variations in dissolved zinc for the inlet, outlet, and pool, 1974-76.
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Figure 15. AMonthly variations in dissolved manganese for the inlet, outlet, and pool,
1974-76.
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Figure 16.A Monthly variations in dissolved iron for the inlet, outlet, and pool, 1974-76.
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Figure 17.ASpatial variation in temperature for 3 months each year from the outlet
site (H) west to the inlet site (G).
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Figure 19.ASurface trends from outlet (H) to inlet (G) for conductivity, total
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Figure 21.ASurface trends from outlet site (H) to inlet site (G) for dissolved copper, iron, zinc, lead, and nickel,
November 1974.
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Figure 23.ASeasonal trends of total hardness, total alkalinity, calcium hardness, and
sulfate in Arkansas River, 1972-74.
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Figure 24.ASeasonal trends of dissolved copper, manganese, iron, and zinc in Arkansas

River, 1972-74.

the month of December 1975, there was an increase in
concentration toward the center of the reservoir from
both ends. During the same sampling period, similar
trends were observed for total hardness, zinc, lead, and
nickel concentrations, while the dissolved concentra-
tions of sulfate, potassium, and mercury decreased to-
ward the center. Manganese and iron increased toward
the inlet during November 1974, while just about
everything else decreased.

These observed trends would seem to arise from a
number of mechanisms involving several variables, in-
cluding:

1. The concentrative effect of evaporation from the
reservoir pool.

2. The varying quality of the water entering the
reservoir due to seasonal or source effects coupled
with a buffering effect of the reservoir.

3. The prevailing weather conditions (those at the
time of sampling and effects of recent runoffs
from local rain or snow).

The first effect mentioned would always have a tend-
ency to concentrate the dissolved solids, which would
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predict decreasing concentrations moving toward the
inlet of the reservoir, which is the most commonly ob-
served trend.

The second effect is one in which water of higher or
lower concentration in dissolved solids is feeding the
reservoir. Water of lower concentration of ions feeds
the reservoir in the spring and early summer, creating a
dilution effect which would result in a decreasing con-
centration trend moving toward the inlet. However,
water feeding the pool in winter will normally contain
higher concentrations of dissolved ions, which will tend
to create an increasing concentration gradient moving
toward the in:et. Diverted water will have a similar
effect, depending on its quality.

The third effect is that of prevailing weather conditions.
Runoff from local rain will tend to feed the reservoir
with water containing relatively low concentrations of
various dissolved ions; whereas, runoff from snow, be-
cause it is slower, will have a higher dissolved ion con-
centration.

An inverse effect would be expected for the suspended
loads being carried into the reservaoir, i.e., rain, high;
snow, low. The phenomena such as observed in calcium
hardness curves (fig. 18) and other ion concentrations



during December 1975, must be a reflection of oppos-
ing mechanisms in operation. It is difficult to com-
pletely assess these trends in the absence of a detailed
statistical analysis of the data.

Surface and spatial trends of particularly interesting
parameters such as iron and manganese are discussed
in greater detail in those sections.

Depth Profiles

The most common trend observed with depth was an
increasing ion concentration for many parameters, the
most obvious indicators being conductivity, hardness,
sulfate, zinc, iron, sodium, and especially manganese.
D.O. (dissolved oxygen) at times was observed to de-
crease with depth, but only once to less than 50 percent
of saturation at one site. A definite increasing concen-
tration trend with depth was observed for at least one
parameter during every month sampled at sites A and
B during the period of July 1974 to May 1975. No
obvious trends were observed at any other sites. The
most clear case of localized stratification was observed
the first sampling year during April 1975, at sites A
and B where, for example, at site A the dropped
from 10.2 to 5.1 mg/I, total conductivity rose from
675 to 1200 t-hardness rose from 272 to 560
mg/l going from the surface to the bottom. Similar
conditions prevailed at site B where, for example,
manganese rose from not being detectable at the sur-
face to 0.401 mg/1 at the bottom.

During the second year, depth trends were observed at
sites A and B from June 1975 through September 1975,
after which the depth trends seemed to disappear. How-
ever, during the month of August, a very sharp depth
profile was noted for several parameters, including an
increase from 0.001 mg/1 Mn at the surface to 0.627
mg/l at the bottom, accompanied by a decrease in D.O.
from 7.3 to 2.3 mg/1. Also, slight depth profiles were
observed at this time at deep sites D and E. The pres-
ence of the old Arkansas River diversion dam in the
proximity of sites A and B may have a prominent ef-
fect in causing stratification in that localized area. The
trace metal that was most prominent in the observation
of depth profiles was manganese and is discussed in
that section of this report.

Suspended Fraction Trends

It is difficult to assess the trends in the suspended frac-
tions other than the principal one that the concentra-
tion of the trace metals increases with the total sus-
pended matter. The data must be further refined statis-
tically to give the trace metal concentration within the
suspended matter before any trends can emerge.
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Preface to Individual Parameters

The following sections discuss and summarize the find-
ings of this study with regard to each of the individual
parameters. Repeated reference and comparisons are
made to the studies of Durfor and Becker [7], Durum
and Haffty [8] , Kopp and Kroner and Durum,
Hem, and Heidel [1 . These studies are described and
the numbers with which comparisons were made are
discussed. Durfor and Becker [7] surveyed the water
supplies of the 100 largest cities of the United States.
Values used for comparison are the median values
which are also used by Durum and Haffty [8]. Durum
and Haffty surveyed the minor elements content of the
major streams of the world, but only the median values
for North American rivers used. Kopp and Kroner
[9] surveyed the trace metals of the surface waters of
the United States from 1962-67, reporting both sus-
pended and dissolved data. In their summaries, how-
ever, they report the frequency of detection for an
element and then the mean of the values of those sam-
ples in which the element was detected. This would
seem to produce higher values than in this study and in
comparison to the two other studies just cited. Durum,

surveyed As, Cd, cr, co, Ph, Hg, and Zn in
the surface waters of the United States, which included
three sites on the Arkansas River, one near the Pueblo
waterworks (site H).

Water Analysis ¢ Field Measurements

Temperature. A The grand mean temperatures (AC) of
the reservoir pool for 1974-75 and 1975-76 were 13.5
(56.3°F) and 12.4 (54.3& F), respectively. The varia-
tions in pool, inlet, and outlet values are illustrated in
figure 4. The highest monthly means for 1974-75 and
1975-76 were 22.9 (73.2°F) [July] and 21.3 (70.82F)
[August], respectively. December had the lowest
monthly mean of the months jn which samples were
collected in each year, 4.4 (39.9°F), 1974; 4.9 (40.8A F),
1975. seasonal trends were observed during each year;
depth trends were not evident except on a few occa-
sions; spatial and surface trends were not pronounced
(figs. 17 and 19). For most sampling periods, near-iso-
thermal conditions prevailed. In terms of water use
criteria [11] , temperatures recorded to date have not
approached acceptable maximums for recreation, pub-
lic water supplies, or agriculture. Mean summer maxi-
mums slightly exceed the maximum temperatures rec-
ommended for growth of salmonids [20"C (68i Pl
Interestingly, growth rates of rainbow trout in Pueblo
Reservoir have been spectacular.3

i Wurm, D., Colorado Division of Wildlife, personal
communication.



Dissolved Oxygen. A Concentrations of D.O. were usu-
ally slightly lower for the means of the reservoir pool
than those for either the inlet or outlet (fig. 5). The
mean D.O. levels for the pool for 1974 and 1975 were
8.2 and 8.8 mg/I, respectively, with highest monthly
means (9.6 and 10.6) occurring in December and low-
est monthly means (6.4 and 6.7) in July. For most
depths concentrations were near or at saturation
except on a few rare occasions. For good growth and
general well-being, D.O. levels for cold-water biota
(especially trout and salmon) should not be below 6
mg/l. For successful spawning, assuming adequate gravel
substrata are also available, D.O. levels must not be be-
low 7 mg/l. From the D.O. data available, trout growth
should not be adversely affected, but successful spawn-
ing may be a problem for certain trout species in Pueblo
Reservoir.

Water Analysis C Laboratory Measurements

Turbidity. A Monthly changes in inlet, outlet, and pool
turbidities are shown in figure 6. Inlet values were usu-
ally greater than either those for the outlet or the pool,
especially during periods of high river discharge or after
heavy rainstorm events. For the pool, mean annual tur-
bidities for 1974 and 1975 were 24 and 25, respec-
tively. Highest and lowest monthly pool averages were
43 (April) and 59 (June) and 7 (December) and 7
(March) for each respective year. For public water sup-
plies or farmstead use, turbidities which are virtually
absent are most desirable. For fish and aquatic life, tur-
bidities should not exceed 25 JTU (Jackson turbidity
units) for warm-water lakes or 10 JTU for cold-water
lakes. Obviously, from figure 6, Pueblo Reservoir tur-
bidities periodically exceeded both of these desirable
maxima for aquatic life. What adverse effects these
higher turbidities may have on trout and other fishes
are beyond the scope of this study.

pH. A The range in pH for 1974 and 1975 was 6.9 to
8.7 and 7.0 to 8.8, respectively. The low pH values
were always those for bottom samples closest to the
sediments and the highest values for those samples
near the surface in the photofixation zones. For most
months, pH values were exceptionally uniform over
the pool. Freshwater organisms usually require pH con-
ditions with the range 6.0 to 9.0. These water quality
extremes were not exceeded during this study. Public
water supplies should have a pH range of 6.0 to 8.5. On
most occasions the water of Pueblo Reservoir did not
exceed this upper limit, and never exceeded the lower.

Specific conductance. A Annual fluctuations of con-
ductivity are shown in figure 7 for the inlet, outlet,
and reservoir pool. The mean annual values for 1974
and 1975 were 511 and 480 ; respectively. The
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highest and lowest monthly averages in 1974 and 1975
were 680 (April) and 645 (March) and 249 (June) and
271 (June), respectively. No applicable water quality
criteria could be found for specific conductance [11] .

Total dissolved solids (filterable residue). A As pointed
out by Cole [12] and Hem [3], a near-linear re-
lationship exists for concurrent TDS and conduc-
tivity measurements for a given lake or stream if
taken through the seasons. Such a relationship
existed in Pueblo Reservoir for the 1974-76 study
period. Figure 3 can be used to calculate TDS values
for those months with highest and lowest mean con-
ductivities for each year: 480 (April 1975), 466 (March
1976), and 170 (June 1974), 185 (June 1975). A de-
sirable level of < 200 TDS is recommended for
surface water for public water supplies. A permissible
maximum of 500 mg/I has also been established.”
Pueblo Reservoir water never exceeded the permissible
value, while reservoir water frequently had values < 200
mg/l TDS and hence satisifed the desirable maximum.
Farmstead water use criteria list a TDS desirable level
of < 500 mg/l. TDS levels < 10,000 mg/l are recom-
mended if water is used for livestock drinking. Irriga-
tion water with < 500 mg/I TDS will usually not be
detrimental to crops and is recommended. For livestock
and irrigation use, therefore, TDS levels in the pool are
acceptable. No applicable water quality criteria for TDS
have been established for aquatic wildlife and freshwa-
ter organisms.

Total alkalinity. A Contrary to Lind [13] and EPA [1,
], filtered water samples were used for t-alk (total
alkalinity) determinations. Little, if any, difference was
recorded depending on whether filtered or raw water
samples were titrated. Changes in t-alk (mg/I as
for the inlet, outlet, and reservoir pool are illustrated
in figure 8. Generally, pre-impoundment concentrations
were of the same order of magnitude and temporal
occurence (fig. 23) as for the outlet of the reservoir.
The annual means for 1974 and 1975 were nearly the
same, 116 and 177, respectively. Fall months showed
the highest monthly means, 140 (November) and 160
(October), respectively; June in both years showed the
lowest monthly averages, 68 and 71, respectively. If a
value of 116 mg/I is converted to , the
mean pool concentration as would be 70 mg/I.
Wetzel [15] found the mean composition of

" On December 24, 1975, the EPA published "National
Interim Primary Drinking Water Regulations”

which propose no standard for TDS. According to EPA,
there will be no TDS standard proposed in the sec-
ondary regulations when they are published later this
year.



rivers in North America to be 68 mg/l. By this com-
parison, it might be said that the reach of Arkansas
River known as Pueblo Reservoir is an "average" car-
bonate river. Alkalinity greater than 400 mg/I for pub-
lic water supplies is usually considered undesirable.
Pueblo Reservoir water never approached such a level.
For aquatic wildlife and freshwater organisms no maxi-
mum has been established, but 20 mg/I is the minimum.
Again, the reservoir waters are quite acceptable regard-
ing such a minimum.

Chloride. A Chloride is the third most common anion
in temperate waters. On the basis of milli-equivalents
(Cole [12] and Wetzel [15] ). The seasonal concentra-
tions of chloride in the inlet, outlet, and pool are
shown in figure 9. All three were usually closely re-
lated from month to month. The annual mean chloride
levels for the pool for 1974 and 1975 were 9.8 and
9.3 mg/I, respectively. The highest and lowest monthly
averages for the pool for 1974 and 1975 were 12.5
(March) and 12.5 (February) and 5.3 (July) and 4.6
(July), respectively. Wetzel [15] cites the mean chlo-
ride concentration of North American rivers as 8 mg/I.
Again, the mean concentration in Pueblo Reservoir
water closely approximates the "average" North Amer-
ican river. Pre-impoundment chloride concentrations
(appendix C) were more extreme and variable than
those during the 1974-76 impoundment period. Chlo-
ride in water for use as a public water supply should
not exceed a desirable maximum of 250 mg/I. Irrigation
water should not exceed 700 mg/I chloride. In neither
application is there evidence that water of Pueblo
Reservoir exceeds such maxima.

Sulfate. A Annual mean sulfate concentrations for the
reservoir pool for 1974 and 1975 were 152 and 121
mg/l, respectively. The highest and lowest monthly
averages were 232 (March) and 175 (March) and 51
(June) and 56 (June), respectively. In both 1974 and
1975, March was highest and June lowest (fig. 11).
During pre-impoundment river conditions (fig. 23),
highest sulfate concentrations were usually higher than
pool highs and occurred in either December or January.
Lowest sulfate concentrations during pre- and post-
impoundment periods were in June and were much the
same. A sulfate concentration of < 50 mg/I is a desir-
able level as a criterion for water use as a public water
supply. A permissible maximum of 250 mg/I has also
been established [11]. Pool water of Pueblo Reservoir
rarely satisfied the former criterion level, but never
exceeded the latter.

Total hardness. A Hardness in natural waters is chiefly
due to dissolved calcium and magnesium ions. The sea-
sonal changes in total hardness as mg/I for the
reservoir inlet, outlet, and pool are shown in figure 10.
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The mean annual averages of total hardness for 1974
and 1975 were 215 and 232, respectively. The highest
monthly means for each year were 283 (March) and
439 (December), respectively. The lowest monthly aver-
ages for each year both occurred in June and were 106
and 102, respectively. Hardness of more than 300 to
500 mg/I as is excessive for public water sup-
plies. Only rarely did water of Pueblo Reservoir exceed
the 300 level maximum. The term hardness should be
avoided in reference to water quality requirements for
aquatic life.

Calcium hardness. A Calcium hardness as mg/I

and the equivalent concentration as calcium alone are
listed below for the appropriate pool means of the
dissolved fraction only:

1974
Annual Highest Lowest
Mean Monthly Monthly
mg/I 149 185 74
(Dec., Mar.) (June)
mg/l Ca 60 74 30
1975
Annual Highest Lowest
Mean Monthly Monthly
mg/I 167 329 78
(Dec.) (June)
mg/1 Ca 67 132 31

The calcium content (mg/l) in the suspended fraction
for each of the aforementioned categories in the same
order were as follows:
1974
mg/l Ca 0.66 1.65 0.16
(Apr.) (Oct., Nov.)

1975
0.50 1.49 0.28
(July) (Mar.)

The dissolved calcium levels were about 100 times
greater than the suspended calcium levels. Dissolved
calcium content was usually greatest during highest
discharge (June). The seasonal trends of calcium hard-
ness for the reservoir pool for the 1974-76 study period
followed that of pre-impoundment river conditions of
1972-74 (fig. 23). No specific water quality criteria
have been established for dissolved or suspended cal-
cium concentrations. From table 4 it is apparent that
little, if any, calcium enrichment or accumulation has
occurred in the inlet sediments.

Magnesium hardness. A Magnesium hardness as mg/I
was measured in the dissolved fraction water
from the inlet, outlet, and pool of Pueblo Reservoir.



The following tabulation of pool means gives the mag-

nesium hardness as and mg/l Mg:
1974
Annual Highest Lowest
Mean Monthly Monthly
mg/I 66 104 32
(Apr.) (Aug.)
mg/1 Mg 16 25 8
1975
Annual Highest Lowest
Mean Monthly Monthly
mg/l 65 110 28
(Dec.) (June)
mg/l Mg 16 26 7

The magnesium concentration (mg/l) in the suspended
fraction for each of the aforementioned categories in
the same order were as follows:

1975

0.05 0.11 0.34 0.03
(June) (Dec.)

1974

mg/l Mg 0.21 0.37
(Oct.) (June)

No single month appears to consistently have either
highest or lowest means for either fraction. The annual
means were the same for the dissolved fraction, but
were much greater in the first year of filling (1974-75)
for the suspended fraction. The seasonal trend for mag-
nesium hardness in the pool closely resembled that for
total hardness (fig. 10). Again, no specific recommended
concentration maxima for various water uses could be
found for either dissolved or suspended magnesium.
From table 4 it appears that magnesium enrichment
has occurred in the suspended unloading sites of E and
F. More statistical study of the data in table 4 would
be necessary for verification.

Sodium. — The sodium concentration (mg/l) in the dis-
solved and suspended fractions of water for each
impoundment water year were tabulated as follows:

1974
Annual Highest Lowest
Mean Monthly Monthly
Dissolved 29.4 36.4 13.5
(Apr.) (Aug.)
Suspended 0.08 0.26 0.01
(Apr.) (Aug.)

1975
Annual Highest Lowest
Mean Monthly Monthly
Dissolved 22.6 30.6 11.2
(Feb.) (June)
Suspended 0.23 0.42 0.02
(Oct., Jul.) (June)

The 1974 data in the aforementioned tabulation are
skewed somewhat to higher values since sodium analy-
sis was begun in September 1974, and low values for
June, July, and August were not available. The monthly
changes in dissolved sodium for the inlet, outlet, and
pool are shown in figure 12. The levels of suspended
sodium in the reservoir pool were similar to those for
two permanent natural ponds on the Pawnee National
Grasslands [16]. No specific water quality criteria for
sodium could be found. The acceptable use levels for
sodium are usually considered under conductivity and
TDS. Significant sodium changes in the pool sediments
were not evident (table 4).

Potassium. — Seasonal fluctuations of dissolved potas-
sium were not as pronounced as for sodium, sulfate,
chloride, etc. (fig. 13). In fact, a seasonal trend of rel-
atively stable dissolved potassium concentrations were
especially evident for the reservoir pool. This same
condition of relatively uniform potassium concentra-
tions on a year-around basis has been reported by Hem
[3] and Herrmann [16]. Mean potassium concentra-
tions of the dissolved and suspended fractions of pool
water for various criteria are listed below:

1974
Annual Highest Lowest
Mean Monthly Monthly
Dissolved 3.3 4.0 2.6
(Apr.) (May)
Suspended 0.09 0.26 0.02
(Apr.) (Nov.)
1975
Annual Highest Lowest
Mean Monthly Monthly
Dissolved 3.0 3.6 0.9
(Oct.) (June)
Suspended 0.07 0.18 0.04
(June) (Sept., Oct.,
Feb.)
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The annual means for dissolved and suspended potas-
sium were very similar. No prescribed water use criteria
could be found specifically for potassium; no signifi-
cant accumulation of potassium in the pool sediments
could be inferred from the data in table 4.

Lithium. — Lithium is potentially toxic to plants

For this reason a limit of 2.5 mg/l was suggested by the
U.S. Federal Water Pollution Control Administration
(now the Environmental Protection Agency) in 1968.
Durum and Haffty show a median concentration
of dissolved lithium of 0.0011 mg/l in the rivers of
North America, while Durfor and Becker [7] reported
0.002 mg/I lithium. The mean value for lithium in the
Arkansas River and Pueblo Reservoir was consistently
higher than these values, averaging 0.017 ©0.004 mg/I
and 0.014 ©0.004 mg/I in the pool for the two sam-
pling years of the project, and 0.015 ©0.007 mg/I and
0.013 O0.008 mg/1 at the inlet. The lithium in the sus-
pended fraction was nearly negligible at 0.0007 ©0.003
mg/l and 0.0006 ©0.002 mg/l, respectively, for the
pool. The trends observed for lithium follow the trend
observed for sodium very closely (figs. 12 and 20). The
surface trend for lithium follows the sodium curve (fig.
20) very closely, although the concentration of lithium
is about 1000 times less. In April 1975, a decreasing
surface trend was observed for sodium and lithium,
with sodium concentrations almost exactly 1000 times
greater than lithium at all sampling sites. Seasonal
trends and depth profiles for lithium also parallel so-
dium quite closely.

Copper. — It has been suggested by Garrels and Christ
[18] that cupric oxide or hydroxy-carbonate minerals
would tend to limit the solubility of copper in aerated
water to about 0.064 mg/I at a pH of 7.0, decreasing
to 0.006 mg/I at a pH of 8.0. Hem [3] notes, however,
that higher values have been observed. Dissolved copper
levels for Pueblo Reservoir averaged 0.004 ©0.001 mg/I
during the 1974-75 sampling year and 0.004 ©0.002
mg/1 during the 1975-76 sampling year. The highest
average for the pool was 0.001 ©0.005 mg/I (December
1975), and the lowest averaged less than detectable
limits on three separate sampling dates. The dissolved
levels observed are completely consistent with predic-
tions of Garrels and Christ , considering the pre-
valent pH's of about eight. Hem also notes that
copper is essential to the nutrition of plants and ani-
mals. However, no mechanism for copper removal be-
sides inorganic precipitation is necessary to explain the
observed levels.

The suspended levels of copper were comparable to the
dissolved levels. The reservoir pool average for the 1974-
75 sampling year was 0.004 ©0.001 mg/1 and 0.006 O
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0.003 mg/1 during the 1974-76 sampling year. The high-
est pool average for a single month was 0.015 00.007

(December 1975). Nondetectable low averages
were recorded for five monthly sampling periods.

A seasonal trend with a maximum value occurring dur-
ing the early winter months was observed for dissolved
copper. Comparison of the pool trend to the river at
the inlet and outlet reveals a similar trend. Figure 24
drawn from the pre-impoundment data in appendix C
also indicates a seasonal trend. The average dissolved
copper level at the two sites monitored during the pre-
impoundment study was 0.008 ©0.005 mg/I (some-
what higher than the average for the reservoir pool),
while the average copper values obtained at the inlet of
the reservoir were consistent with the reservoir pool,
0.004 ©0.003 mg/1 and 0.004 ©0.005 mg/I for each
year, respectively. No definite surface or spatial trend
was observed for copper.

Kopp and Kroner [9] detected copper in 74 percent of
the dissolved samples and 62 percent of the suspended
samples collected from the surface waters of the United
States. Means of 0.015 mg/I (dissolved) and 0.26 mg/I
(suspended) were recorded from the samples in which
copper was detected.

Copper in the sediments averaged 31 O17 mg/I in the
pre-impoundment flood plain and only slightly higher
at 37 O13mg/I in the samples collected in the reservoir.
At site F near the inlet, however, yielded 59
mg/1 copper, indicating some copper loading into the
sediments may be occurring near the inlet.

Zinc. — Solubility controls do not tend to limit the
concentrations of zinc observed in natural water, but
rather the availability of zinc from rock and soil [3] or
from pollution sources. A significant source of zinc in
the Arkansas River is from the mine drainages in the
Leadville area, particularly California Guich
Durum, et al. [10] reported zinc in a range of 0.010 to
0.050 mg/1 in most samples obtained from surface wa-
ters, but occasionally values exceeding 5.0 mg/l, the
recommended upper limit for drinking water, were ob-
served. In this study a mean of 0.010 00.015 mg/I zinc
was observed the first sampling year (1974-75) and
0.007 ©0.002 mg/I during the second (1975-76). The
low average occurred in March 1975, at 0.001 ©0.002
mg/1. The high average was 0.038 00.122 mg/I in April
1975. That average included several extreme values

from samples taken at the bottom of the reser-
voir, including a value of 0.268 mg/I obtained at site A
bottom at a depth of 15 metres.



The average dissolved zinc for the pre-impoundment
study was 0.014 N 0.015 mg/I, while the average value
obtained at the reservoir inlet were somewhat lower at
0.008 N 0.009 mg/l and 0.007 N 0.004 mg/l, respec-
tively, for the 1974-75 and 1975-76 sampling years.
These values compare to the range obtained by Durum,
etal. of 0.010 to 0.050 mg/I for most samples and
the mean of Kopp and Kroner [9] of 0.064 mg/l ob-
tained from the 75.5 percent of the samples in which
zinc was detected.

Plots made to show seasonal trends for the pre-impound-
ment river (fig. 24) produced highly scattered data
points. A similar plot for dissolved zinc (fig. 14) in the
present study shows that the inlet and outlet zinc rises
and falls with the reservoir pool (averages), but the pool
maxima are always higher. The concentration in the
suspended fraction was 0.021 N 0.030 mg/I and 0.010
N 0.010 mg/I, respectively, for the two years with a low
average of 0.003 N 0.005 (March 1976). Higher levels
of suspended zinc occurred generally during the first
sampling year. These values compared to Kopp and
Kroner of 0.062 mg/l mean obtained for the 62
percent of the samples in which zinc was detected. Our
data (even taking into account the differences in meth-
ods of obtaining the means) indicate that the zinc loads
in the Arkansas River and Pueblo Reservoir are lower
than average.

Zinc values tended to be highly variable in both the dis-
solved and suspended fractions. There does not seem to
be a definite seasonal trend (fig. 14) as observed for
most of the gross limnological parameters, but rather a
trend that could better correlate with the concentra-
tion of suspended matter carried into the reservoir. Ex-
cellent evidence for this mechanism can be seen by
comparing figure 14 with figure 22 giving the concen-
tration of suspended matter carried into the reservoir.
An excellent correlation is observed and is consistent
with the prediction of Hem that dissolved zinc
concentration is a function of the zinc available in rock
and soil. Another possible important source of zinc is
from exchange with the sediments. As already noted
there were occasions when there was an increase in zinc
concentration with depth, with extreme concentrations
observed at the bottom. A review of the trace zinc con-
tent in the sediments of the reservoir indicate that there
is abundant zinc available for exchange. Furthermore,
it should be noted that the average zinc content in the
reservoir sediments is 4 to 5 times greater than the
trace zinc content of the pre-impoundment flood plain
sediments, which indicates zinc loading into the sedi-
ments. The greatest loading appears to be occurring
around site F, which is near the inlet of the reservoir at
the conservation pool level.

Zinc appears to be a key element in relating sedimenta-
tion of the reservoir to water quality with regard to
trace metals. A more thorough statistical analysis of
the data with regard to zinc would be helpful.

Manganese. - Manganese was perhaps the most inter-
esting element studied because of its unpredictability.
When thermal stratification occurs in lakes and rivers,
it is observed that manganese deposited there under
oxidizing conditions may be dissolved. At pH's near
neutrality the predominant dissolved species would be
the Mni"?, and concentrations as high as 1.0 and 10
mg/l would be stable in aerated water. Small increases
in pH, however, will shift the manganese equilibria to-
ward tho formation of crystalline oxides, principally

s Manganese can also exist in dissolved form as
complex ions with organic material and also forms the
MnHCOgz complex ion and the ion pair, both
of which can be important species in natural water [3].

In this study, manganese was detected at highly vari-
able levels. The average dissolved value obtained for
the reservoir was 0.022 N 0.090 mg/I and 0.016 N
0.016 mg/I for the two sampling years. Those can be
compared to inlet averages of 0.016 N 0.015 mg/l and
0.020 N 0.012 mg/I and pre-impoundment river levels
averaging 0.025 N 0.017 mg/I. A single high value of
0.63 mg/l is reported for August 1975, at the bottom
of the reservoir at site B.

The highest monthly average was October 1974, at
0.044 N 0.035 mg/I, and the lowest was July 1975,
at 0.007 N 0.009 mg/I. In the suspended fraction, aver-
ages of 0.022 N 0.014 mg/l and 0.056 N 0.058 mg/I
were obtained. June 1975 was the highest monthly
average at 0.20 N 0.11 mg/I, and the lowest monthly
average was 0.006 N 0.001 mg/Il in December 1975.
These values compare to Kopp and Kroner [9] means
of 0.074 mg/l in the 31 percent of the samples in which
dissolved manganese was detected and 0.105 mg/I in
the 93 percent of the samples in which suspended
manganese was detected.

The data in table 4 indicate that there was abundant
manganese in the flood plain sediments, and sedimenta-
tion during the first year of the reservoir enriched the
sediments further with manganese, particularly at site
F near the inlet.

Figures 15 and 24 plot the seasonal trends observed in
the river and reservoir (1974-75) and the pre-impound-
ment river (1972-74), respectively. The pre-impound-
ment river (fig. 24) does not indicate the classic winter
high/summer low trend, but rather, exhibits widely
scattered points. The plots for the inlet, outlet, and
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reservoir averages in figure 15 are more interesting. The
river at the inlet curve does follow a classic winter
summer low seasonal trend, while the sketch for the
reservoir averages does not consistently follow such a
trend. The data in figure 15 further indicate that the
dissolved manganese at the inlet is consistently higher
than at the outlet, and the pool average (at least at the
peaks) is higher than either. The behavior of the man-
ganese in the reservoir pool can be readily explained
in terms of exchange of manganese with the sediments.
As mentioned previously in this report, there were
sharp depth profiles observed at times (particularly at
sites A and B) for temperature, D.O., zinc, iron, man-
ganese, and others. This particular trend was observed
for manganese more consistently than most other para-
meters. The extreme values seem to account for the
high averages obtained for the reservoir at unexpected
times. The suspended material does not seem to con-
tain enough soluble manganese to account for some
of the extreme values observed. Therefore, at times
the manganese must be released by the sediments into
the water. This mechanism appears to be working both
ways. Figures 19 and 20 show the surface trends ob-
served for several parameters, including manganese for
the November 1974 sampling. All the parameters show
slight to very marked decreases, moving from the out-
let to the inlet through the reservoir pool, except man-
ganese, which shows a very marked increase. This indi-
cates that during this period the dissolved manganese
is being precipitated in the reservoir and is enriching
the sediments. The sediment data (table 4) indicate
that this mechanism may be very important at the up-
per end of the reservoir. The composition of the sedi-
ments at sites E and F appear to be significantly en-
riched in manganese relative to the rest of the reservoir
and the pre-impoundment flood plain sediments (sites
19 and 24 excepted).

Iron. A Hem [3] discusses the solubility controls on
iron. Iron can be dissolved to a considerable extent in
the form of the ferrous ion (Fe+2), which is observed
in ground and other unoxygenated water. However, in
flowing streams and other oxygenated water, iron will
be oxidized to the ferric ion (Fe+2) and, at pH's en-
countered higher than three, will be precipitated as
Fe(OH)3 or However, there are other

by which iron can exist as part of the dissolved
fraction. One is in the form as colloidal ferric hydrox-
ide (Fe(OH)3), another of complexed iron if organic
material is present, and still another is the formation of
ion pairs such as

Kopp and Kroner [9] reported a mean of 0.052 mg/I
dissolved in surface waters of the United States and 3.0
mg/I1 in the suspended fraction. The reservoir pool in
this study averaged values of 0.006 N 0.004 mg/1 and
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0.005 N 0.003 mg/I dissolved iron, respectively, in the
2-year study. Corresponding average concentrations at
the inlet were 0.004 N 0.005 mg/l and 0.005 N 0.006
mg/l. In the pre-impoundment study an average concen-
tration of 0.030 N 0.016 mg/l was obtained. It should
be noted, however, that a change in analytical proce-
dure was made going from the pre-impoundment to the
post-impoundment study. During the pre-impoundment
study, iron was analyzed by direct aspiration AA. Most
of concentrations observed were very close to the detec-
tion limits. In the post-impoundment phase, the more
sensitive extraction technique was used.

In the suspended fraction, corresponding averages for
the pool were 0.53 N 0.87 mg/I and 0.31 N 0.31 mg/I
and for the inlet 1.80 N 3.3 mg/l and 0.30 N 0.42 mg/I.
The standard deviations obtained indicate a high degree
of scattering.

The sediment data are also interesting. An average com-
position of about 1.6 percent Fe was obtained by AA
for pre-impoundment flood-plain samples, and nowhere
did iron exceed 2.0 percent in composition. However,
the sediments at sites E and F were running 2.6 and 2.7
percent iron, respectively, after 1 year, indicating pos-
sible accumulation of iron in the sediments. The X-ray
analysis gave lower values, but the same trends were
observed.

The trends observed with dissolved iron are quite inter-
esting as was the case with zinc and manganese. The
seasonal trends as plotted in figure 16 for the inlet, out-
let, and pool average for the dissolved fraction com-
pared to the 1972-74 Arkansas River (fig. 24) appear
to correlate fairly closely with peaks occurring from
early spring through the summer and into the fall with
lowest values during midwinter, almost an inverse sea-
sonal effect. At first glance it might appear that, like
zinc, the maxima for dissolved iron correlates well with
the suspended matter load of the river and reservoir.
However, close comparison with figure 22 reveals that
iron correlates with streamflow rather than suspended
matter.

Figure 21 does not indicate a pronounced surface trend
for iron during November 1974. Plots showing spatial
trends produced, in most cases, scattered data points.
One exception was March 1975, in which the iron con-
centration was observed to be increasing as it moved to-
ward the inlet. Depth profiles for iron were commonly
observed at the same times and at the same sites as
were observed for manganese and zinc.

Further examination of the iron data may prove useful
in elucidating depositional mechanisms.



Cobalt. — Hem noted that concentrations of cobalt
in natural waters are probably limited by factors other
than simple solubility relationships. One mechanism
suggested is control of cobalt concentrations through
absorption by colloidal particles of oxides and hydrox-
ides of iron, manganese, and other metals. The upper
limit of solubility of Co is about 0.005 mg/I in
river waters.

Durum, et [10] reported in their study of the sur-
face waters of the United States that cobalt was most
commonly below 0.001 mg/l, but 37 percent of the
samples were in a range from 0.001 to 0.005

Kopp and Kroner [9] reported dissolved cobalt in only
3 percent of their samples with a mean concentration
of 0.017 mg/l. Durum, et al. [10] reported that the
Arkansas River for a Pueblo waterworks sample was
below 0.001 mg/Il. In this study, the reservoir yielded
averages of 0.002 N 0.001 mg/l and < 0.001 mg/I,
respectively, during the two sampling years. The highest
single concentration recorded was 0.030 mg/I recorded
in August 1974, at site B - 9 metres depth. The high-
est average month was July 1974, 0.006 N 0.006 mg/I.
No discernible trends were noted.

Nickel. — The behavior of nickel in natural water has
been reported to be similar to that of cobalt [3]. The
median concentration in North American rivers reported
by Durum and Haffty [8] was 0.010 mg/l. A median
value of less than 0.0027 mg/I is reported by Durfor
and Becker [7] for 100 water supplies in the United
States. Kopp and Kroner [9] report detecting dis-
solved nickel in 16 percent of their samples with a mean
of 0.019 mg/l and suspended nickel in 3 percent of
samples collected having a mean of 0.029 mg/I. In this
study a mean of 0.002 N 0.001 mg/l was obtained for
both sampling years. The high average month was De-
cember 1975, with 0.006 N 0.002 mg/I dissolved Ni.
Nickel in the suspended fractions averaged less than
detectable limits. Dissolved nickel levels were generally
near the detectable limit, resulting in points that were
fairly widely scattered. However, it does appear in plot-
ting the first year data using the inlet, outlet, and pool
averages for each month that there is a classic seasonal
effect. It also appears that the inlet values during the
first year of the study were generally higher than the
pool average and the outlet. This was not, however,
reflected in the spatial plots for the months selected.
These plots, in fact, seem to indicate that the nickel
was lower during those months.

Lead. — Garrels and Christ [17] indicate that the solu-
bility of Pb"™ in natural water is probably controlled
by the solubility of and both of which
are relatively insoluble. Lead concentration in natural
sources would, therefore, be limited by the solubilities
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to about 0.002 mg/l. Lead, however, is widespread par-
ticularly from use as an antiknock additive in gasoline
engines and subsequent dispersal through exhaust [3],
and is also found in the mine drainage from the Lead-
ville area [19] . Durfor and Becker [7] reported a me-
dian value of about 0.004 mg/I for public water sup-
plies, while Durum and Haffty reported a median
value of 0.004 mg/I for North American rivers. Durum,
et al. [10] reported lead detected in 63 percent of the
samples in concentrations ranging from 0.001 to 0.050
mg/l. The reports noted that few samples were collected
containing greater than 0.050 mg/l. Lead was reported
as occurring widely in a range from 0.006 to 0.050
mg/l. A single sample collected from the Arkansas River
near the waterworks was reported to contain 0.002

lead. Kopp and Kroner [9] reported rather high
mean values of 0.023 mg/I for 19 percent of the sam-
ples in which dissolved lead was detected and a mean
of 0.120 mg/I1 in the 3 percent of the samples in which
suspended lead was detected.

The average dissolved lead level reported for the reser-
voir pool during the 1974-75 sampling year was 0.001
N 0.001 mg/1 and for the second year was less than the
detectable limit. A majority of samples collected dur-
ing the entire study reported in appendices A and B
were at less than detectable limits. The highest reservoir
pool average was 0.003 N 0.001 in November
1974. In August 1974, a single sample collected at the
bottom of site A contained 0.022 mg/l Pb. Because of
the preponderence of samples near or below detectable
limits, no discernible trends were observed.

Lead levels in the Arkansas River at the two sites sam-
pled during the pre-impoundment study were 0.006 N
0.010 mg/I. This average included two unusually high
values of 0.041 and 0.017 mg/I which, if deleted from
the average, gives a mean of 0.003 N 0.003 mg/l. The
reservoir inlet yielded an average of 0.001 N 0.001 mg/I
lead for each year of the present study. The lead con-
centration due to suspended matter in all cases was not
detectable.

Lead was considered to be one of the more important
metals to monitor because of the potential for lead
loading into reservoir from the Leadville mining district
[19] and from the operating of gasoline powered boats
on the reservoir. No such effect was observed during this
study. An examination of the dissolved and suspended
data only, however, revealed that the average lead
composition of the pre-impoundment sediments (table
4) was 65 N 34 mg/I, while the average for the reservoir
atsites C, D, E, F, and G,is 100 N 68 mg/l with 157
mg/I1 at site F near the inlet and 209 mg/I at sits D.
This would seem to point toward some lead

of the sediments, particularly near the inlet of the
reservoir.



Cadmium. — Hem notes that the concentrations
of cadmium in water is small, with most studies [7, 9] ,
reporting concentrations generally below 0.010 mg/I,
which is the upper limit of cadmium recommended by
the U.S.PHS®. The results of this study are consistent
with these reported results. Inspection of the data
tables indicates that most samples yielded cadmium
values below the detectable limit of about 0.001 mg/I.
The highest value obtained in the dissolved fraction was
a spurious 0.049 mg/l obtained at site B - 3 metre in
August 1975. The highest monthly average was 0.011
N 0.001 mg/I1 obtained in May 1975. This is above the
maximum permissible limit for drinking water [14].
These values were not, however, characteristic of the
reservoir at any other time. The average for the sus-
pended cadmium was below detectable limits. Kopp
and Kroner [9] reported no instances of detection of
cadmium in the suspended fraction and detected cad-
mium in only 3 percent of the dissolved samples. These
detectable instances provided a mean of 0.0095 mg/I.

Cadmium was detected in nearly all the sediments,
averaging 4.2 N 1.4 mg/I in the pre-impoundment flood
plain and 4.4 N 1.1 mg/I in the reservoir. Again, how-
ever, site F yielded sediments with a slightly higher
cadmium content of 6.1 mg/l, which points to possible
cadmium loading in the sediments in that area.

Mercury. — Mercury like lead, cadmium, and arsenic
was included in this study because of its potential del-
eterious effect on public health. Hem [3] noted that
very few natural waters contain detectable concentra-
tions of mercury. That statement was made before the
development and widespread use of the flameless AA
method for the analysis of mercury. In this study mer-
cury levels as low as 0.01 pg/l were detected in labora-
tory analyses. The highest concentration measured was
0.54 in August 1974, at the inlet of the reservoir.
Approximately half the samples analyzed for dissolved
mercury showed detectable levels. Most of those show-
ing detectable levels were below 1 pg/l. The mean for
all samples collected in the pool was 0.02 N 0.01 pg/I
and 0.02 N 0.3 pg/I, respectively, for the two sampling
years. The reservoir inlet averaged higher during the
first year at 0.01 N 0.02 pg/I and lower in the second
year at less than detectable limits. The high average
month was December 1975, at 0.07 N 0.11 pg/l and
low average was less than detectable limits which oc-
curred during several months. No discernible trends

. "Drinking Water Standards," Title 42-Public Health;
Chapter 1-Public Health Service, Dept. of Health, Edu-
cation and Welfare; Part 72, Interstate Quarantine, Fed-
eral Register 2152, March 6, 1962.
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were noted. Durum, et al. detected mercury in
only 7 percent of their samples (detectable limit, 0.1

The highest value obtained was 4.3 pg/l. All
three Arkansas River sampling sites yield concentrations
<0.1 pg/l.

Silver. — Solubility relationships indicate that silver con-
centrations in natural water should be between 0.0001
and 10 mg/I [3] . Data on public water supplies show
a median concentration of 0.0002 mg/l and in rivers
about 0.0001 mg/l. The data from this study appear to
be in this range, varying from nondetectable concen-
trations < 0.001 mg/l (actually about 0.0002 mg/l) for
most samples up to a maximum concentration of 0.009
mg/| at site E-surface in June 1974. There were many
more samples that had detectable levels of silver than
appear in the computer generated tables because the
program was designed to print 0.0 for any value that
was fed in as < 0.001. The silver data could be statis-
tically refined.

Arsenic. — Kopp and Kroner [9] detected levels of
arsenic in 5.5 percent of the samples collected in lakes
and rivers nationwide over a 5-year period at a 0.01
mg/l detection level. Durum, et al. reported that
79 percent of 727 samples collected nationwide con-
tained less than 0.010 mg/l. At the Arkansas River
Pueblo waterworks site, arsenic was not detectable.
Only 2 percent of the samples had more than the 0.050
mg/l U.S.PHS maximum permissible limit. In this study,
samples were not as frequently analyzed for arsenic as
for the other parameter; however, the results indicate
that in most cases the dissolved arsenic concentration
was less than the detectable limit of 0.003 mg/l. In the
first year of the sampling, arsenic averaged 0.001 N
0.001 mg/l and less than detectable limits in the second.
The highest single value obtained was 0.021 mg/I at the
C bottom site in October 1974.

Sediment Chemistry

Additional statistical analysis of the data in table 4
and more sediment samples and analyses in the future
will be required before final conclusions can be drawn
regarding which parameters and how much of each are
being unloaded in Pueblo Reservoir as basin sediments.
The data generated to date show definite increases in
iron, manganese, and zinc in the reservoir sediments of
the variable inlet sites (E, F, and G) compared to

i flood-plain sediments. In addition, mag-
nesium, copper, cadmium, and lead concentrations ap-
pear to be increasing.

Recent inlet sediments (sites E, F, and G, table 4) of
Pueblo Reservoir contained copper, iron, manganese,



and zinc concentrations approaching or even exceeding
those for sediments of the Arkansas River just a few
miles downstream from the outfall of California Gulch

California Gulch is the greatest contributor of
heavy or trace metals in the upper Arkansas River [20,

In years to come, the downstream carry of these
heavy or trace metals may accumulate in the Pueblo
Reservoir. The environmental impact of such potential
downstream loading has not yet been clearly identified
[22].

CONCLUSIONS

The following is a summary of conclusions and recom-
mendations based on the data results of this publica-
tion:

1. Normal seasonal trends of certain parameters have
been slightly altered by the formation of Pueblo
Reservoir.

2. Surface trends, spatial trends, and depth profiles
were also observed for certain dates, parameters,
and sites.

3. The dissolved and suspended levels of all the para-
meters averaged much less than the recommended
or maximum permissible limits of various water
use criteria [11]. A very few isolated samples
were observed to approach or exceed maximum
permissible or recommended limits for the vari-
ous beneficial uses.

4. Dissolved oxygen and temperature conditions in
the reservoir pool would support salmonid fishes
year-around. Observed growth rates of rainbow
trout tend to support the belief of prevailing op-
timum growth conditions for such cold-water
species.
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5. Zinc, iron, and manganese concentrations in inlet

sediments have increased noticeably when com-
pared to baseline pre-impoundment sediments.
Other metals may be increasing, but at a slower
rate of accumulation or enrichment. It is recom-
mended that reservoir sediments be sampled and
analyzed on a 3- to 4-year basis.

. Annual means, highest monthly means, and low-

est monthly means of dissolved and suspended
fractions have been reported but not correlated.
Additional statistical analysis of the two frac-
tions, discharge, suspended matter, and the sedi-
ments should provide supportive data regarding
loading rates of each parameter and the fate of
each.

For reasons of reliability due to changing condi-
tions, it is recommended that a 1-year study of
the dissolved and suspended water fractions be
similarly analyzed and studied on an approximate
4-year basis.

. The data, when compared to those of Durum and

Haffty [8] , Durfor and Becker Kopp and
Kroner and Durum, et al. [10] appear to in-
dicate that the Arkansas River and Pueblo Reser-
voir have dissolved solids concentrations in general
and trace metals concentrations more specifically,
making the Arkansas River and Pueblo Reservoir
fairly average North American surface waters and
water supplies. This being the case, it would appear
that the data from this study would have wide-
spread predictive value when applied to present
projects and in assessing the impact on water qual-
ity of planned or projected projects of a similar
nature given the quality of the water that feeds or
would feed such projects.
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APPENDIX A — Dissolved Fraction, Impoundment Data



SITE A - S |

NOTE ALL

DATE

TEMP. C

MG/I.
JTO

25C

i+ ALK.

T ALK.

CL-

T HONS
HONS
HENS

S4

cu

MN
FE

HG

AG
NI

NOTE

CONCENTRATION PARAMETERS ARE

27V174

22.0

9.0
8.2
254.0
0.0

0.0
o]

32.0
54.0

0.013
0.0
0.004
0.0
0.010

0.0

0.0

HokAkk

*hkkkk

INDICATES NO DETERMINATION

NOTE AN AVERAGE

23.0
8.0

8.0

280.0
0.0
81.0
5.0
119.0
86.0
33.0
68.0

0.0

0.0
0.0
0.0

0.110
c.0
0.0

8v11174

20.1

16.0
7.4
300.0
0.0

5.0
155.0
110.0

45.0
75.0

0.004
0.0

0.005
0.004
0.030

c.0
0.011

7.0
8.1
430.0
0.0
105.0

188.0
130.0
58.0
140.0
15.5
3.2
0.004
0.0
0.006
0.0

0.0
0.003

STANDARD DEVIATION VALUE

AS

UNLESS SPECIFIED OTHERWISE. DISSOLVED

19X74 16X174
13.9 9.0
8.0 5.0
8.3 8.5
650.0
0.0 5.0
117.0 137.0
10.0 10.0
J 256.0
153.0
98.0 79.0
168.0 220.0
30.2 31.3
3.2 3.4
0.005 0.0
9 0.003
0 0.010
0.021 0.011
0.050 0
0.0
0.0
0.005 0.006
0.002 0.002
0.0
0.0 0.025
AND 0.0
0.0 +

I

5.0
9.4

3.5
600.0

122.0
10.0

185.0
69.0
290.0
32.6
3.2
0.004
0.003
0.0
0.009
0.002

0.040
0.0

1175

*hkkkhkk

7.0
8.3

138.0
12.0
292.0

240.0

35.6

3.2
0.0
0.0

THE PARAMETER WAS NOT

THE PARAMETER WAS

S
10.2

8.4

12.5
272.0
173.0
210.0

3.8

C.0
0.011

REPORTED ONLY.

v

11.5

23.0
2.6

G.C

0.012

AVERAGE S.D.
6.57
8.90 30

8.17 +08- 0.33
486.90 +CR-167.54
5.00 +cp- 0.0

107.30 26.09
S 2.76
207.00 66.96
139.70 +08- 42.02
67.30 27.01
158.90 80.33
29.11 7.36

3.23 +08- 0.35
0.0047
P]
0.0070 +08-0.0062
0.0082 +

+08-0.0162
0.0011 +
0.0422 +
C.0005 R 02
C.
C. +
G .

0.0172

+



SITE A - S (SURFACE)

NOTE  ALL ARE AS MG/L UNLESS DISSOLVED REPORTED ONLY.
DATE S 31X75 1X175 1 1176 261176 2311176 AVERAGE AND S.D.
C 23.0 22.9 19.0 L e 6.2 +OR- 7.86
0.0. MG/L 8.1 6.9 7.2 9.3 11.0 5.8 8.51 1.58
JTU 19.0 18.0 @ 5.0 2.0 lalialoialad 10.0 16.0 5.0 10.50 6.48
P 8.1 8.2 8.0 8.? alaioiiel 7.5 6.14 0.26
25C 280.0 300.0 320.0 400.0 550.0 *xxxx  500.0 610.0 630.0
P ALK. 0.0 U 0.0
T ALK. 69.0 77.0 78.0 100.0 158.0 121.0  *****  140.0 140.0 110.38 34.05
5.0 4.5 5.5 9.3 12.5 llaiaiaied 10.0 lloiaiaiel 12.5 11.0 6.75 3.33
T 110.0 115.0 123.0 245.0 *xxEX 463.0 **xxxx  270.0 265.0 225.00
CA 78.0 85.0 150.0 176.) 339.0 FxIXX 175.0 185.0 84.70
o} 30.0 36.0 54.0 65.0 124.0 55.0 80.0 65.00 33.59
Sq4 ¢ 58.0 70.0 110.0 150.0 170.0  200.0 +UK- 58.44
NA 12.9 10.9 13.3 20.9 27.0 24.6 30.6 27.2 7.62
K 1.9 2.5 2.8 3.4 3.1 3.6 3.3 2.54 o.55
cu 0.005 0.0 0.0 0.0 0.020 0.0 c.civ 0.0056
0.0 0.0 0.001 0.0 0.0 0.001 0.0 0.0
0.006 0.003 C.0 0.015 ***xx*  0.007 0.007 0.0077
0.005 0 c.cc2 0.017 0.044 0.031 0.0 C G +06-0.0160
0.0 0.002 c 0.002 0.008 0.0 c
Fexkkx 2% %
{ 0.010 0.050 0.020 0.0325 0206
AG c 0.0 0.0 o 0.0 0.0 *xXEE 0.0 +LR-C.000C
NI 0.0 Cc.0 0.002 0.0 0.006 0.0 c.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 G c5
cc C.003 C J 0.0 0.0 0.003 C.0 0.0611
LI 0.005 0.006 0.007 C.013 0.017 0.016 0.022 C
INDICATES NO WAS MADE AND 0.0 INDICATES THE PARAMETER WAS NOT

AN STANDARD VALUE OF 0.0+ OP -0.0 1 THE PARAMETER



SITE A - 3 METRE DEPTH

NOTE ALL CONCENTRATION PARAMETERS ARE AS MG/L UNLESS SPECIFIED OTHERWISE. DISSOLVED FRACTION REPORTED ONLY.
DATE I 11v1174 71 19X74 I 1175 1711175 AVERAGE AND S.D.
r faleiaiae 23.9 19.9 20.0 14.3 9.0 5.1 9.0 13.86 +OrR- 6.74
0.0. MG/L jolaitielal Rl eaialel 10.1 9.12 1.26
JTU 0 5.0 11.0 6.0 5.0 8.0 G 7.44 3.78
7.7 7.7 8.3 8.2 8.5 8.5 8.3 8.2 8.21 0.31
COND. C *xxk%% 2850 310.0 430.0 610.0 600.0 660.0 690.0 45C.0 509.44
P ALK. 0.0 0.0 0.0 0.0 6.0 0.0 0.0 0.0 6.00 0.0
1 ¢ 97.0 120.0 140.0 126.0 119.0 95.0 109.44 23.07
5.0 5.5 10.0 11.5 9.0 12.0 12.5 3 2.70
T wHkkx 116.0 ¢ 175.0 250.0 262.0 255.0 292.0 162.0 215.89 +OR- 64.24
cA ok 95.0 135.0 194.0 176.0 185.0 186.0 170.0 130.0 150.78 41.35
MG 32.0 42.0 40.0 56.0 36.0 7 FHFIX kxxEx 104.0 G 52.0 65.11 +CR- 27.39
faleieiae 65.0 72.0 133.0 170.0 194.0 240.0 230.0 122.0 157.78 +PR— 63.85
13.5 29.7 32.5 32.0 35.3 c 28.83 8.00
K 3.2 3.2 3.4 3.3 3.1 2.7 3.24 0.33
*xxxx 0.0 0.005 0.007 0.006 0.007 0.004 0.0 8  0.007 0.0050 +0OR-0.0028
PR 0.0 0.0 0.0 0.001 0.004 0.002 c 0.6 0.0 0.0011 +CR™0.0012
0.005 0.005 0.002 0.006 0.001 0.0 0.0 0.005 0.017 0.0047 -
0.0 0.003 0.0 0.023  0.011 0.0 G 0.021 0.0088
FE 0.0 0.0 0.001  0.012 0.004 0.001 0.001 c c.c12 0.0036
AS Fxxxk (0.0 *Rxxk 0.0 c 0.0005 +CR-0.0
HG 0.020 0.0 FHxx0.040 0.020 0.0162
AG *xxxxk 0.0 0.0 .0 0.0 0.0 0.0 ek 0.0 C.0005 +CR ~0.0000
NI 0.0 0.0 0.002 0.002 0.004 0.0 0.001 C.001 cC.0 0.0013
co FHrxxxk 0.0 0.0 0.004 0.002 0.0 0.0 0.0011
cc 0.004 0.0 c 0.005 0.0 FRXEX 0.0 0.014 0.0039 +CR—0.0050
L1 ***** (0006 0.012 0.006 0.015 0.025 0.022 0.015 0.012 0.0164
INDICATES NO DETERMINATION WAS MADE AND 0.0 PARAMETER WAS NOT DETECTADLE.

NOTE AN AVERAGE STANDARD DEVIATION VALUE CF U + CF-0.0 WAS NOT



SITE A - 3 METRE DEPTH

ALL CONCENTRATION PARAMETERS AS UNLESS SPECIFIEC DISSOLVED FRACTION REPORTED ONLY.
18Vv175 261X75 31 1X175 4X1175 261176 2311176 AND
TEMP. C 18.1 22.0 22.3 18.0 18.0 lalalaiaied 4.2 5.2 6.7 f4.31
MG/L 7.4 6.7 7.2 8.8 10.8  wAwx 10.8 8.65 1.63
JTU 21.0 7.0 2.0 7.0 lalaioialed 5.0 5.0 8.88 6.79
8.1 8.3 8.3 8.3 8.4 77w 8.4 8.1 0 0.23
25 C 280.0 C 320.0 400.0 alaiaiaiel 500.0 alaiaiaiel 620.0 630.0 447.50 +UP-141.90
° ALK. 0.0 0.0 0.0 falaialale FeA 0.0 0.0
T ALK. 75.0 78.0 79.0 J 164.0 alaiaiatel 125.0 alalaiaal 137.0 137.0 113.38 33.21
CL- 5.0 4.5 5.-C 9.0 Fokkxk 11.0 alaiaiaiel 12.5 [o} 3.58
T 113.0 116.0 129.0 200.0 249.0 461.0 Ralalaialel 260.0 265.0 214.13
HUNS 84.0 85.0 c2.0 151.0 174.0 llalaiaiel 326.0 falalaiaied 176.0 79.99
4G HDNS 29.0 31.0 37.0 49.0 75.0 alaiakaie 135.0 84.0 64.88 35.95
C 52.0 68.0 100.) iolaiaioiel alaiaiaiel 150.0 Ralalaialed 170.0 184.0 111.14 +0OR- 56.32
NA 12.0 13.3 21.4 27.0 alalaioiel 24.4 liaioiale 30.8 30.5 21.25 8.30
K 1.9 2.5 2.3 2.9 3.4 AR 2.9 RwRex 3.3 0.54
CuU 0.005 0.0 0.0 0.0 0.011 falalaiatel 0.0 0.011 0.0037
0.0 0.0 0.0 0.0 Fhxkx 0.001 folalaiaiad 0.0 C 0.0006
0.006 0.CC3 0.0 0.006 0.005 alaiaiaiel 0.014 0.007 C.C10 0.0064
0.011 C 9 C.013 0.040 lolaiaialel 0.031 0.0 0.0
0.011 0.003 0.012 0.002 iolaiaiaied 0.004 falalaiaied 0.0
AS 0.001 halalakalel Eaiaiaiaid ekedk
0.0 FREEE g folalatote 0.060  *****  0.020  Frrx* 0.0251
AG 0.0 0.0 0.0 0.0 0.0 iiaioiale 0.0 0.0 0.0005 +
N1 0.0 C.CCc1 0.0 0.002 0.0 0.004 lalaiaiaied 0.0 c.0 +UR-0.0013
0.04 0.0 0.0 0.0 0.0 Fkkxk 0.0 G
0.003 0.005 0.0 0.0 alaiaiaie llalaiaiel 0.004
11 0.005 0.006 Cc 0.017 olalakaied 0.016 olalaiaied 0.022 0.016
FHXXX INDICATES NO WAS MADE AND 0.0 I NDICATES THE PARAMETER WAS NOT

NOTE AN AVERAGE AND STANDARD VALUE OF 0.0 JR - 0.0 INDICATES THE PARAMETER WAS NOT



SITE A - 6 METRE DEPTH

NOTE ALL CONCENTRATION PARAMETERS AE

DATE
c
0.0.
TURB. JTU
PH
25C
P ALK.
T
CL-
1
CA HDNS
MG
S
K
cu
ZN
MN
AS
HG (pG/L)
AC
CcC

L1

E

NOTE AN AVERAGE AND STANDARD

I

E

EE

E

EE

EE

E

6.8
6.0
1.7
250.0

80.0
5.0
114.0
83.0
31.0
64.0

*hhkk

0.0
0.0
0.006
0.0
0.0

0.0
c.0
0.0
0.0
0.003
0.007

I

320.0

131.0
111.0
20.0
76.0

0.006
0.0
0.007
0.004
0.0
*khkhkk
0.050
0.0

0.3

0.013

INCICATES NO DETERMINATION

REPORTED AS

71

UNLESs SPECIFIEC

I

19.1 14.2 9.0
E = =
10.0 8.0 8.0
8.3 6.3 8.6
440.0 550.0
J 0.0 6.0
- 0 140.0
11.5 10.0 11.0
179.0 249.0 262.0
151.0 174.0
47.0
140.0 178.0 186.0
13.0 29.2 32.5
3.3 3.2 3.4
0.0 V] 0.007
u 0.001 0.003
Cc.J 0.033 0.001
0.005 0.011
0.001 0.004 0.004
o
9 0.0
0.005 0.003 0.005
02 0.002
0.0 0.0 0.005
0.007 0.015 0.025
AND 0.0
VALLE CF _

I

5.0
9.8
4.0
8.5
605.0

126.0
11.0
254.0
185.0
69.0

243.0
32.3

3.2
0.004
0.002

0.008
0.002

0.040
0.0
0.002
0.0
0.0
0.023

e

EE

*hkhkkk

221175

*hkhkkk

E k= =

E

*hhkk

E k=

Bk LEE

DISSOLVED

54

c.0
140.0
12.5
295.0

235.0

36.8

3.0
0.0
0.0
0.0
0.0

0.0

0.003
0.0
0.0

PARAMETER WAS NOT

PARAMETER

675.0

1 5.0
12.5

175.0
9c.0
190.0

3.8

c.0

E

c.0

uo

16.5
1.7

8.3
450.0

95.0

182.0

0.0
0.019

o

0.0

0.012

13.54
8.32
7.88

510.00
6.50
113.22
€
215.22
147.78

158.78

3.23
0.0039
C.0010
0.0045
0.0097
0.0033
0.0005
0.0222
0.0005
0.0026
0.0009

C. C170

AND S.D.

+CR-
1.47
2.42
+CR- 0.35
+CR-154.13
0.71
23.82
2.88
65.25
36.46
31.42
63.43
8.32
0.34

+CR-0.0040



SITE A - 6 METRE DEPTH

ALL AS UNLESS SPECIFIED OTHERWISE.
I I Svl 31X75 1 I 1176 2311176
C 17.9 21.0 17.9 16.2 4.9 alalaioil 6.3
©.0. MG/L 7.5 6.5 7.2 8.3 10.4 9.4
JTU 27.0 18.0 7.0 folalalale 5.0
PH 8.3 8.1 8.3 FAAAAK 7.7 liaiaiaiel 8.3
25C 280.0 ¢ 400.0 540.0 lkalalalel 510.0 alaiataded 620.0 630.0
P ALK. 0.0 0.0 0.0 falaialaie falalaiaa
T ALK. 76.0 77.0 78.0 116.0 Saladaiaied 120.0 alaiakaie 145.0 136.0
CL™ 5.0 4.5 5.0 10.0 13.0 11.0 12.5
T 113.0 120.0 129.0 199.0 257.0 455.0 lolalaiaiel 265.0
CA 85.0 §< < 163.0 180.0 lolalalalel 341.0 aiaiaiaied 173.0 185.0
HONS 28.0 31.0 0 iolakaial 114.0 lolalaiaiel 104.0
58.0 68.0 laiaiaialel 145.0 Fekekedek 170.0
12.0 11.1 13.9 27.0 alalaiaal 23.6 alalaioil 30.6 29.3
K 1.9 2.6 2.2 3.5 2.9 lolaioiale 3.0 3.3
cu 0.007 C.0 0 0.0 0.0 0.013 iiaiakalel 0.0 L
0.001 0.0 0.001 0.0 9 iiaialalel 0.0 Fekkkk 0.0
ZN 0.0 0.004 0.003 0.014 0.037
0.010 0.001 0.0 0.043
0.011 0.003 0.001 0.002 3.004 0.0
AS 0.0 falahaiaie falalaialal
HG ¢ 0.0 falalalalel 0.020 iolaliaioiel llalalalel 0.010
c.0 0.0 0.0 0.0 0.0 itialalaiel 0.0 alalaioiel c.0
91 0.001 0.0 0.0 0.005 0.0 c.o
0.006 0.0 0.0 C.0 0.0 0.001 iolalaiaiel ) c.0
cc 0.0 0.0 0.0 0.0 aloioioiel 0.0
L1 0.005 0.004 C.C13 0.017 Fekkkk c
NOTE  ***** INDICATES WAS AND 0.0 I NDICATES WAS
NOTE AN AND DEVIATION VALUE 0.0 + - 0.0 INDICATES THE

FRACTION ONLY.
AND
14.05 7.15
+LR™ 1.49
11.49
0.22
C.0
« 32.03
3.67
163.50
34.68
114.14 +12- 57.85
7.87
2.77 0.53
C.0029
12N
Ve
+0R —0.0310



SITE A - 9 METRE DEPTH

NOTE ALL CONCENTRATION PARAMETERS

DATE

TEMP. C
0.0. MG/L
TURF. JTU
PH

25 C
P ALK.
T ALK.
CL-
T HDNS
CA
MG

NA

AS
HG
AG
NI

L1

*kAhk

NOTE AN AVERAGE AND STANDARD DEVIATION VALLE OF

REPORTED 4§

I 11v1174 I 1
Kk hkk Kk kkk 1 .0 18.9
12.0 15.0
FekKeKkk Fek Kk 7.5
r— 330.0 560.0
*kKhk 0.0 0.0
e 86.0 117.0
FekkAk 5.5 10.5
133.0 229.0
KkkkKk Kkkkk 100.0
KhKAK 33.0
H*kkkk 77.0 190.0
Fek KAk Hokk Kk 16.0
*hkkk 4 - 1
HekekKk 0.0
HKekk ko 0.0
Hekk Kk FekKeAk Ua 0.002
Fekek KAk Hokk Kk 0.004
Fek Kk 0.050 Hekekk K
FhKAK HKhhhk 0.0 3]
Fekedekk 0.0 0.001
*kkkhk O - O
Kk KAk HKkkkk 0.0
Hokkkk . 0.013 0.009

INDICATES NO

19X74

*AhkAh

*AhkAh

*AkkAh

*AkkAh
*dhkk
*hkhk

e

*hkhk

*khkk

*Khkkkik

*hkhk

*hkhk

0.0 +

UNLESS SPECIFIED

1175 1711175
9.1 4.8 Kkkkk 5.4
10.0
5.0
8.6 Hekkkk 8.4
680.0 650.0 FedekAA R,
0.0
140.0 o — 140.0
12.0 o FhKkkk Fhkkk 12.5
262.0 250.0 FekkhAk KokhKAk 29
174.0 184.0 187.0
88.0 66.0 Kk N "
260_0 a2 Kk hkk 230_0
32.5 3.1 Fhkkk
3.4 3.3 Heokekkek Er— 31
0.005 0.003 0.0
0.003 Kk kkk 0.0
0.001 g Kk hkk 0.0
0.039 0.331 o — 0.0
0.001 e Hokkkk
0.0
Hokkkk 0.330 Hkkkk 0.0
0.0 FekkKAk R
0.004 0.0 Fa—— rae—— 0.003
0.0 .
0.0 0.0 KKk KKKk k 0.0
0.023 0.322 oAk oA
0.0 WAS NOT

- 0.0

1

1,..0
12.0

*4 *kk

0.036

15.0

8.3

105.0

200.0

vl

0.305

*dhkk

*AkkA

0.0

DISSOLVED FFACTILN REPORTED ONLY.

AVERAGE Al1l0 S.D.
11.61 6.01
S 1.73
9.00 4.00
8.23 0.45
5.00 0.0
19.44
10.71 +OR- 2.50
233.86 53.47
158.29 2-31.12
+CR- 24.35
181.29 61.74
8.37
3.43 +CR- 3
0.0035 R
0.0014
+C
J
C
0.0251 -
C.0005
C.0016
C.0006
C
C.



SITE A - 9 METRE DEPTH

NOTE ALL AS UNLESS SPECIFIED OTHERWISE. DISSOLVED ONLY.
DATE 18v175 28VvV1175 1 31X75 1 1 1176 2311176 AVERAGE AND S.D.
TEMP. C 15.0 20.5 22.1 17.0 e 4.9 5.5 6.2 13.64 7.05
MG/L 7.3 6.1 8.4 8.3 aliaialalel 10.7 0.47
TOPS. JTU 23.0 20.0 7.0 7.0 FeAAAx aliaialalel 8.0 alalaioie 9.0 7.0 6.88
PH 7.8 7.8 8.3 8.3 7.8 8.3 8.1 8.10 0.26
25 C 300.0 340.0 320.0 420.0 550.0 V] oloiaiaied 620.0 650.0
P 0.0 0.0 0.0 olalalalel falalalaie olalaiaad 0.0
T ALK. 74.0 78.0 ¢ 106.0 152.0 125.0 138.0 125.0 32.53
CL- 5.0 4.5 9.0 11.0 alaloiolal 11.0 12.5 12.5 3.47
T 120.0 132.0 130.0 215.0 245.0 olakaiaied 445.0 261.0 267.0 226.88
HENS 87.0 S 141.0 180.0 olaiaiaied 351.0 Fkekkx 186.0 86.43
MC HMS 33.0 o] 37.0 74.0 05.0 E a 33.45
S04 70.0 C 95.0 149.0 196.0 51.26
NA 14.5 12.6 14.1 20 24.4 alaiaiaied 30.6 29.3 21.61 -7.23
K 2.1 2.6 2.8 3.5 alaiaiaiel 2.9 3.4 3.4 +J 0.48
CuU 0.006 0.0 0.0 0.0 0.0 laloiolal 0.011 0.0 0.0 [
P8 0.001 0.0 0.001 C.0 0.0 FAAA 0.0 0.0 Cc.0
EN 0.004 Cc.0 C.0C5 0.003 0.012 0.006 0.004 C.
0.003 0.004 0.0 0.049 Fkdkk 0.021 0.0 0.0 0.0102
0.014 0.002 0.0 0.010 0.303 0.014 Fokdkk 0.0 +
AS 0.0 jalaiaialed 0.0 jalaioialel laiaieiel
(PG/L) 0.020  *xx*x FkkAK dxkkx (0 .060 0.020  *xHxx 0200
AG 0.0 0.0 0.0 0.0 0.0 olaiaiaied 0.001 0.0 [}
NI 0.001 0.0 0.0 0.0 0.0 0.007 Fekkekk 0.0 Cc.0
0.003 0.0 Cc.0 Cc.0 0.0 0.001 0.0009
0.0 0.0 0.0 0.003 0.0 aiaialalel 0.0 Fkkexk 0.0 0.0
LI 0.005 0.005 Ca 0.017 Fekekkek 0.015 0.021 U
NOTE *****  INDICATES NO DETERMINATION WAS MADE O.O |INDICATES THE PARAAETER WAS NOT

NOTE AN AND STANDARD DEVIATION VALUE + OR - 0.0 INDICATES THE PARAMETER WAS NOT DETECTAbLE



SITE A - 12 METRE DEPTH

ALL CONCENTRATION PARAMETERS ARE REPORTED AS MG/L UNLESS FRACTION REPORTED
11v1174 1 71 1175 221175 I 23V75 S.D.
TEMP. C e 13.3 11.20 2.97
0.0. MG/L e 1.0 8.45 2.05
JTU iioiaiaialRalalalalel ek FeAAAAK 54.0 36.00 +CR- 25.46
PH alaiaiaiel 8.1 8 0.35
25C CaC 595.00
P C 0.0 0.0 0.0
- ALK. G 105.0 117.50 17.68
CL- 12.5 10.0 11.25 1.77
1 P 237.50 +OR-
le 1,0.0 160.00 28.28
MG HDNS 3 77.50 + 20.51
S 194.0 126.0 160.00 +OR- 48.08
NA laioialal ialaiaialed 5 3 o 30.65 6.58
K 2.9 3.40 +OP- 0.71
Cu 0.0055 +OR-0.0007
*hkkk e C.0005
0.0110 +LR-0.0113
jalaiaialel 0.001  (.i C.0190
FE jalaialalel C 0.0027 +CR-0.0032
0.0
HG ( 0.010 0.0100 +CR-0.0
laloiolel iialaiaie u 0.0 0.0005
0.001 0.0 0.0007
jalaiaiaiel o CaC
cD jalaialaiel e Feex C.0057 +CR-0.0074
LI o.oss g, 0.0255
FHEXXX  INDICATES NO DETERMINATIIN AND 0 I NDICATES PARAMETER NOT

AVERAGE AND STANDARD DEVIATION VALUE - 0.0 I NDICATES PARAMETER WAS NOT



SITE

PH

CL-

S04
NA

Ccu

AS
HG |
AG

CD
L1

AVERAGE AND S.D.
6.00 0.71
9.80 +OR™ 0.28
9.00 1.41
8.30 +OR™

635.00 21.21
0.0 0.0

136.00 5.66

12.50 0.0

268.00 1.41
0.71

62.50 0.71
16.97

36.05 +Ok — 0.78
3.35 0.07

0.0005

+CR~0.0

0.0005

0.0012

L.O

0.0005

0.0005

0.0190

A - 12 METRE DEPTH
ALL ARE REP TED AS SPECIFIED OTHERWISE. DISSOLVED FRACTION
28Vv1175 1 I 261176 2311176
c R —— olaiaiaied 5.5 6.5
P — P— P 10.0 o6
JTU 10.0 8.0
[P — T [ s.3 s.3
P 140.0
e 12.5 12.5
J—— KAAAA 269.0 267.0
P 166.0
83.0 82.0
Eiaiaiaid 170.0 194.0
30.6 29.5
P 0.0 0.0
0.0 0.0
0.004
P oAk 0.0 c.o
P 0.0
P— — [P— &
KA Ak 0.0
KA A Ak HeAeAe A 0.0 c.o
P [P— 0.0 c.o
0.004 0.0
0.021 0.017
INDICATES NO DETERMINATION MADE AND oO.0 INDICATES THE WAS NUT
AND STANDARD DEVIATION VALUE O.O0 +CR - 0.0 THE



A - BOTTOM

- 15 METRE DEPTH)

NOTE ALL CONCENTRATION PARAMETERS

C
2. MG/L
JTU
PH
25C
P ALK.

(L=

CA

NA

Cu

MN

Fe

HG

NI

Cco

CD
LI

NOTE

AN

1

*khkkk

*hkkkk

*hkkk

*hkkk

*khkkk

INDICATES NO DETERMINATION WAS MADE

AND STANDARD DEVIATION

8m
21.1
5.5
60.0
7.2
250.0
0.0
83.0
55
J
85.0
36.0
65.0

0.011
0.0
0.004
0.0

0.0
0.008

0.0
0.0

0.016

0.0

19.1

21.0
7.3
330.0
0.0
91.0
8.5
135.0

13.0
78.0

0.005
0.022
0.252
0.003
c
*kkhkk
0.0
0.0
0.0
0.0
0.0

0.012

71

13.5

16.0
7.6
580.0
0.0
120.0

236.0

200.0
16.0

0.005

C.002
0.097
0.003

0.0
0.001

*kkhkk

0.0

0.010

OF

AS MG/L UNLESS

8.5m
14.7

190.0
8.1
580.0
0.0
121.0
10.5
244.0
164.0
80.0
176.0
31.1
3.3
0.006
0.0
0.003

0.003
0.0

0.008
0.004
0.002
0.0

0.017

AND

16X174

9.0

8.5
650.0
3.0
142.0
12.0
264.0
178.0
86.0

325
3.4
0.005
0.003
0.001
0.0
0.002

0.0
0.004
0.001
0.0
0.023

0.0

0.0 + CR - 0.0

SPECIFIED OTHERWISE. DISSOLVED FRACTION REPORTED ONLY.

12m
4.9
10.0
0
3.3
740.0

147.0
3.5
302.0
201.0
101.0
300.0
39.9
3.6
0.003
0.0

0.068
0.0

0.0
0.0
0.0

1175 221175 1711175 19105

*kkkk

INCICATES

*kkkk

*kkkk

54

8.4
650.0
0.0
140.0
12.5
292.0
187.0
105.0
230.0
38.6
3.1
0.0
0.0
0.0
C.0

0.003
0.0

0.0
0.0

0.003
0.0
0.0

0.014

51

8.0

0.0

155.0
15.0

0.0
0.007

Ul

0.0

0.0
0.0
0.089

THE PARAMETER WAS NOT DETECTABLE.

PARAMETER WAS NOT

12m
13.3

0.0
105.0
10.0
203.0
140.0

126.0
2(.0

0.005
C.0

¢
0.005

*khkhkkk

*khkhkk

0.0

0.611

12.67
6.90
43.33
7.94

3.00
122.67
10.50
261.89
171.00
90.89
212.78

3.86
0.0054
0.0039
C.C319
0.0726
0.0053
0.0030
0.0083
0.0013

C.0027

0.0260

AND S.D.
6.12

2.22
+CR- 58.20

0.0
25.52
2.78

58.53
71.67

19.61
1.15

+CR-0.0043

+CR-0.0025



SITE A - BOTTOM (10- 17 METRE DEPTH)

NOTE ALL

DATE

MG/L
JTU

CONC. 25C
- ALK.

T ALK.

CL-

T

CA

M

SC4

NA

Cu

PB

FE
AS
HG
AG

cc
LI

NOTE

NOTE AN

14.0
7.6
19.0
7.8
310.0
0.0
74.0
5.0
122.0
87.0
35.0
78.0
15.3
2.2
0.007
0.0
0.008
0.004
0.014
0.0
0.010
0.0
0.001
0.002
0.0
0.007

I
10.5m
21.5
6.5
16.0
7.8
310.0
0.0
78.0
4.5

©°4.0
33.0
61.0
11.8
2.7
0.0
0.0
c.cc4
c.cc1
0.039

0.0
0.0
0.0
0.004

ARE

10.5m
21.3
6.6

8.3
350.0
0.0
65.0

137.0
99.0
38.0
88.0
15.1

2.6

0.0
0.004
0.002
0.001
Cc.0
0.020

0.0
0.008

1018
17.8
8.4

‘8.3
425.0

131.0
10.0
215.0
146.0
69.0
95.0
20.4
3.0
0.0
0.0
0.009
0.009
0.004

0.0

0.003

0.001
Cc.012

INDICATES NO DETERMINATION WAS

AND

DEVIATION VALUE

AS

31X75

14.2
8.3

8.4
570.0

158.0
10.0
263.0
176.0
87.0

27.6
3.6
0.014
0.0
0.004
0.047
0.002

0.0
0.0
0.0
0.0
0.017

AND

UNLESS SPECIFIED OTHERWISE.

1X175

HoAhkk

FeAA Ak

12m
5.0
10.8
14.0
8.1
510.0

123.0
11.5
464.0
349.0
115.0
150.0
24.2
3.0
0.039
0.0

0.035
0.005

0.0

0.008
0.0

0.0

1176

oAk

HeAhkk

17m
5.9
11.4
8.0

620.0

141.0
12.5

193.0
80.0
170.0
30.9
3.3
0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

2311176
17m
7.0
S
8.0
8.3
650.0

145.0
12.5
268.0
184.0
84.0
166.0
29.3
3.5
0.008
Cc.0
c.ccv
Cc.0
c.cc4

0.c21

FRACTION REPORTED ONLY.

AVERAGE AND S.D.

13.34 6.72
8.64 1.77
12.00 4.36

0.25
+UR-138.41
0.0 0.0

110.63 36.02
8.88 3.48
233.63

Lo 85.32
29.72

115.43 +08- 45.21
21.82 7.25
2.99 0.a8

0.0061 &

0.0005
C.C124 R

R

0.0018

0.0007

Cé
0.0132

I NDICATES THE PARAMETER wAs NOT DETECTABLE.

INDICATES THE PARAMETER WAS NOT



SITE B - S (SURFACE)

NOTE ALL CONCENTRATION PARAMETERS APE

DATE

TEMP. C

TURB. JTU
PH

COND. 25C
P

T ALK.
CL-

T

CA HMS

514

FE
AS
16 (13G/L)

NI

cc
L1

ACTE

NOTE AN AVERAGE AND STANDARD DEVIATION VALUE

I

22.1

5.0
8.2
244.0
0.0
70.0
0.0
112.0
75.0

48.0

*hhkkk

0.013
o.o
0.003
0.001
0.018
0.0

0.0
0.0
0.0

270.0

78.0

116.0

31.0
63.0

0.0
0.0
0.0
0.0
0.0
0.0
0.020
c.0

0.0
0.004

4.0

320.0
0.0
84.0
8.5
136.0
104.0
32.0
74.0

0.004
o.o
0.008
0.004
0.0

0.0

0.0
0.0
c.0
0.012

20.0
7.0
8.4

J

107.0
13.0

122.0

57.0

3.1

0.003

0.302

0.009

0.0

0.012

0.0
0.006

INDICATES NO DETERMINATION

AS

UNLESS SPECIFIED OTHERWISE. DISSCLVED

1

14.1 9.0
8.0 5.0
8.1 8.6

650.0
0.0
120.0
< 11.0
B 262.0
156.0 174.0
79.0
1 u

30.3 31.3

3.4 3.4
0.005 0.005
0.0 0.003
0.005 0.0

0.009
0.003 0.002
0.002 iiaiaiaiel
0.0 U.u
0.005 0.005
0.001 0.001
0.0 0
0.015 0.024
AND 0.0

I

4.8

4.0

605.0

Ao A A

252.0

72.0
210.0

0.003
0.0
0.0
0.010
0.001

0.100

0.0
0.0

!

0.0 + crR - 0.0

1175 221175 1711175

E =

EE = =

EE

EE

e

WAS

7.2

7.0
3.4

(@]

0.0

0.0

0.015

I

0.002
0.035

0.0

0.u38

REPORTED ONLY.

G

0.0
54.0
S
133.0
1 .U
53.0
14C.0

2.0

0.005
0.0

0.0
c.0

u.Jil

AVERAGE S.D.
14.74
1.01
6.30 1.77
8.24 +CrR- 0.34
U
0.71
104.20 27.49
2.20
204.30 67.87
v 41.76
65.10 27.19
136.20 61.34
9.15
3.24 0.40
0.0047
C
0.0042
0.0361 83
C +CR-0.0007
0.0243
G
0.0027
0.0006
0.0181



SITE B-
NOTE ALL
DATE
TEMP. C
0.3. MG/C.

JTU
PH
COND. 25C
> ALK.
CL-
T
CA HCNS
MG
K
FE
HG (
NI
¢n
cD
L

SURFACE

18Vv175 28VI175

18.5
6.7
25.0 10.0
8.0
290.0
0.0 0.0
78.0 78.0
5.0 4.5
113.0 116.0
82.0 87.0
31.0 29.0
55.0 50.0
11.9 11.1
1.9 2.5
0.305 0.0
0.0 0.0
0.005 0.002
c 0.001
0.012 G
0.0 FeAHAK
0.004 lalioialohel
C v}
0.0 0.0
0.002
0.0
0.002
INDILATES

NOTE AN AVERAGE AND

22.9
7.3

8.3

320.0
0.0

78.0
5.5
130.0

37.0
68.0

14.1
2.2

C.001

C.
0.0

0.0

AS MG/L
261X75 31X75
18.8 12.1
8.3 o
4.0
8.3
420.0 540.0
Kk Kk kA
156.0
10.0 2
216.0 20
143.0
J
J
20.4 20.8
J 3.6
0.0 0.014
J 0.0
C
G. 0 0.037
0.002
FAh KKK
0.0 0.0
0.0
0.0
0.010 0.0
0.015
WAS £
VALUE OF 0.0 +

SPECIFIED DISSOLVED
261176 2311176
5.0 V] 6.9
B 10.8
8.0 HAAkk 8.0
HAAkk 8.3
laliaialohel U 610.0 660.0
125.0 lliolalioial 135.0
12.0 12.5 12.0
460.0 270.0 204.0
lalolaiaiel 345.0 200.0
liaiaiaiel 115.0 ilalaiokal 70.0
149.0 G
23.6 30.5 29.2
HekkhAk 3.1 3.4 3.4
EE 0.0 G
Hhk Ak 0.0 0.0
HKAAk 0.015
e HAAkk 0.0 Cc.0
e 0.0
*
* K HkAkk 0.010 Fkk Kk
0.0 0.0 0.0
) 0.0 c.cca
0.001 0.0
9 0.005
0.021
0.0 WAS NOT
- 0.0 1 WAS NOT

ONLY.
AVERI:GE AND S.D.
14.02 7. 74
1.54
1u.43 6.73
0.20 k— O.17
+U
oO.0
110.13 +02- 31.13
o 3.50
z +U
104.50 86.95
30.02
1 . 55.61
49 7.81

+12-0.0046



SITE B8 - 3 METRE DEPTH

NOTE ALL CONCENTRATION PARAMETERS

DATE

TEMP. C
0.0.
JTU

PH
CUND. 25 C
P ALK.
T
CL-
,

HDNS
MG

PB

FE
AS
HG
AG
NI

cc
L1

EE

NOTE AN AVERAGE ANC STANDARD

1175 221175 1711175

AS UNLESS
1 11V1174 I 11 19X74 I 1
23.1 20.2 19.8 14.5 9.0 4.9
E k2 2 70 9_5
S.0 8.0 9.0 o 7.0 3.0 FEEEE
7.5 7.7 8.4 8.6 3.5 AxERx
240.0 305.0 410.0
E = o = O O 4.0 OO 6_0 E = =
80.0 119.0 121.0 140.0 136.0
6.0 3.5 8.0 11.5 10.0
116.0 129.0 253.0 265.0
80.0 115.0 127.0 154.0 178.0 177.0
falalaiaa 36.0 c 52.0 99.0 87.0 75.0  FExEx
flaiaiale 76.0 112.0 174.0 194.0 210.0  *x**x*
E k2 2 E = 29 8 31 2 32.6
3.2 3.2 3.4 3.3 FEEak
*xExxE 0.0 0.004 0.0 0.006 0.005 0.003
falalaieled 0.0 0.0 0.0 0.003 0.002
Fxkxk 0.0 0.005 0.0 0.003  0.001 0.0
0.0 0.004 0.0 0.023 0.011
faialaieiad 0.0 0.031  0.002 0.001  ***x*
Kk kA O O E o R = = 0.002 E R = =
**k%kk 0,040 0.0 0.340
falalaiake 0.0 0.0 0 0.0
*x*kxk 0.0 0.0 0.002 0.006 0.007 ) Radaiadadd
***** (0,016 0.0 fadaiaiaid 0.001 0.0
*Fxxxx 0.0 ¢ c 0.0 0.005 0.0
Relaiaiadad 0.012 0.008 0.015 0.024 0.022
INDICATES NO DETERMINATION WAS MADE 0.0 INCICATES
OF 0.0 + CR - 0.0 INCICATES

E e

Rk

* [ kkk

*hhkkk

Bk = =

AS

7.0

6.5

12.5
294.0
185.0
109.0

275.0
3.6

3.1

0.0

0.0

0.0

0.0

0.0

0.0
0.0

0.011

AS

5.1
10.2
1L.0

14.5

3.9
0.037

0.u04

E

C.010

231015

1Cal

7.0

8.5
184.0

116.0

0.0

0.012

ONLY.
Ar,0
13.73 6.51
8.77 +CF- 1.40
1.56 +Ccr- 2.01
8.27
507.22
5.00 1.41
115.78 24.05
‘e 3.07
215.78 65.22
146.22 35.50
69.56 32.49
156.89
2.37 9.21
3.26 0.36
0.0035
0.0009

0.0039 +CR-0.0063

C.0010
0.0182

0.0022
0.0027
C.0031
0.0167



SITE 8 - 3 METRE DEPTH

ALL CONCENTRATION AS MG/L UNLESS OTHERWISE. DISSOLVED ONLY.
CATF I 1 v 261X75  31X75 1 261176 2311176 AND S.D.
TEMP. C 17.7 21.9 225 14.0 4.5 5.0 6.8 7.42
« MG/L 7.6 , 7.1 3.3 6.6 10.6 10.0 S 1.36
30.0 9.0 5.0  AExxx 8.0  FEx*F* 5.0 C 10.86 +uR- 9.04
PH 7.7 8.0 8.1 8.3 8.4 8.3 8.4 6.15 0.24
25 C 290.0 300.0 320.0 400.0 500.0 620.0 650.0 45.1.75
P ALK. 0.0 0.0 0.0 FAExx ek * 0.0
T ALK. 75.0 79.0 99.0 152.0 127.0 140.0 +0k- 32.01
CL- 5.0 4.5 5.5 10.0 11.0 10.5 1) 12.5 8.6, 3.15
T 112.0 116.0 130.0 213.0 237.0 475.0 268.0 265.0 227.25
CA HCNS 80.0 S 139.1 178.0  *****x 3390 *****  187.0 165.0 34.46
MG HDNS 32.0 c 37.0 74.0 5¢.0 136.0 65.88 35.61
52.0 58.0 68.0 100.0 Hskxkx 148.0 150.0 17C.0 49.15
NA 11.9 11.1 14.1 20.4 26.8 23.6 alaiaioiel 29.3 99 7.86
K 1.9 2.5 2.2 3.0 3.6 FEExx 2.9 e 3.2 3.2 2.81
0.004 0.0 0.0 0.011 0.011  ***** 0.0 0.016
0.001 c 0.0 0.0 0.0 0.004 0.0 Cc.0 +
0.005 C.002 0.0 0.004 0.006 C.CC5 0.0054
MN 0.012 0.cC3 0.0 0.0 0.033  ****x  (0.021 0.0 +0R-0.0133
FE 0.012 0.001 3 0.0 0.004 0.0 c.ccs R
AS 0.0 c.0 0.0005 +08-0.0
HG 0.010 0.020 * * 0.050
AG 0.0 0.0 0.0 0.0 0.0 0.0 FrXEX 0.0
NI 0.0 0.0 0.0 0.0 0.008 0.0 c.0
0.006 0.0 0.0 0.0 0.001 0.0 C.0
cc 0.0 0.0 0.049 0.0 0.0 0.0 0.004 +
LI 0.004  0.003 C.014 0.014 0.021 ¢
NOTE INDICATES NO DETERMINATION WAS AND 0.0 I THE PARAMETER NOT

NOTE AN AVERAGE AND DEVIATION VALUE OF 0.0 + OP - O.0 INDICATES THE PARAMETER WAS NOT



SITE B - 6 METRE DEPTH

NOTE  ALL
DATE
TEMP. C
Ca
JTU
25 C
p ALK.
T ALK.
CL-
T HENS
CA
S04
NA
K
cu
FE
HG (
AG
NI
co
LI
NOTE

AVERAGE AND STANDARD DEVIATION VALLE

CONCENTRATION

I

*hkhk
*khhk

*khkk

Kk hk

23.1

4.0
7.3
240.0
0.0

5.0
113.0
80.0
33.0
64.0

0.0
0.0

0.0
0.0
0.0
0.020
0.0
0.0
0.0
0.003
0.009

INDICATES NO

ARE AS
71 19X74
¢ 19.9 14.9
9.0 10.0 0
8.4 8.3
320.0 430.0 560.0
0.0 5.0 U
84.0 109.0 120.0
6.5 8.0 11.5
128.0 199.0 246.0
103.0 0
25.0 g a
74.0 112.0 J
29.8
3.2 3.2
0.005 0.004 0.011
0.0 0.0 0.0
0.003 0.006 0.005
0.005 0.0 0.027
0.0 0
0.0
J
0.0 J 0.0
0.0 a ol 0.003
0.0 0.002
0.0 0.0 0.0
0.013 0.007 0.012
WAS MADE

UNLESS

16X174 6X1174

U

5.0

11.0
268.0
184.0

84.0
194.0

31.1

3.4
0.003
0.004
0.001
0.007
0.003

0.006
0.002
0.0

0.024

0.0

4.9

9.4
3.0

137.0
8.5

180.0
73.0

180.0

0.003

0.009
0.0

0.020

0.0
0.0
0.024

I NDICATES

- 0.0

1175

*Fhkk

*dhkk

Kkkkk

*khkk

*khkk

3*

221175 1711175

8.4

640.0

0.0

138.0

Heek 12.5

*hkhk 190.0

c.0
0.0

0.001
0.0

0.0
0.0
0.001

*AkkA 0.0

PARAMETER  AS

8.6

0.0

12.5

1,4.0
35.3

0.001

0.004

0.001

0.0

2 PARAMETER WAS NOT

16.0

7.0

400.0

95.0

182.0

SLa €

110.0
23.1

0.016

L.O

Gle
CeC

13.63

509.44
5.00
115.78

[ -]

216.78
149.67

150.00
28.31
3.24
0.0042

0.0041
C.C

C
C.0083
C.0005
Cc.C

C. C009
[¢

C. C167

6.69
+C 1.35
+CP- 2.54
+ Ua
0.03
24.64
2.66
64.81
40
26.66
+ 60.30
9.64
0.39
+
+CR-0.0949
+04-0.0032
404-0.0100



B - 6

ALL COACENTRATION

DATE
TrMP. C
0.0.
JTU
PH
25C
T IDNS
CA
514
NA
K
AS
HG
AG
cc
NOTE

AN AVERAGE AND STANDARD

18Vv175

7.4
27.0
7.7
300.0
0.0
75.0
5.0
112.0
82.0
30.0

11.9
1.8
0.005

0.006
C.012
0.012
0.0
0.020
0.0
0.0
0.003
0.0
0.004

20.0
6.4
20.0
7.6
310.0
0.0
78.0
4.5
122.0

30.0
62.0
11.7
2.7
0.0
0.0

Cc3

E
0.0
0.0
0.0

INDICATES NO

SVI

22.0
6.7

8.3
320.0
0.0

5.0
130.0

37.0

14.5
2.3
0.0
c.0
0.0
C.0
0.0
C.0
0.040
0.0
0.001
0.0
0.0

AS 'G/L
31X75 1
17.2 14.0
8.3 8.4
*kkkk *kkkk
8'3
400.0
*kkkk
113.0 152.0
3 11.0
213.0 245.0
179.0 *kKhkhkk
72.0 80.0 Fekkx
95.0 *kkkk
20.5
3.1 3
2 0.008 *
0.002 0.0
0.005
0.011
0.0
Rk = = E
0.0 0.0 x4 Ok
O_O *kkkk
c.0 0.0
0.0 0.0 falaiaiaie
O 014 *kkkk
WAS 0.0

VALUE OF 0.0 +

10.6
10.0

510.0
*hkkk*k
125.0

12.0
483.0

95.0
150.0

0.011

0.016
0.021
0.004

0.050
0.0

0.006
0.001

0.014

INOICATES

- 0.0

1176

*kkkik

*hkkkk
Bk = =

*hkkk*k

*kkkik

*hkkk*k

*hkkkk

*kkkhk

*hkkhkk

*kkkik

*kkkhk

E

EE

*hkkkk

10.0
10.0

*hkkhkk

140.0
12.5

199.0
66.0
170.0
30.9
3.3
0.0
0.0

0.0
0.0

0.030

0.0
0.0
0.004
0.021

DISSOLVED

2311176

6.8

8.4
650.0
*hkkk*k
133.0
12.0
265.0
189.0
76.0

28.9
3.2

0.002
0.011

C.C35

0.018

PARAMETER WAS NOT

THE PARAMETER WAS

S.D.
13.37
1.57
12.86 7.84
8.12 c
457.50

0.0 +0k™ 0.0

+uk~ 3.51

22.50
23.96
109.29 52.60
21.10 7.68
0.57

0.0047
+uP ~0.0048

clee
0129
+un-C.000S

NOT



SITE B - 9 METRE DEPTH

NOTE ALL CONCENTRATION PARAMETERS APE REPORTED AS

DATE

TEMP. C

TURB. JTU

CONC. 25 C
P ALK.

CL-

-

HMS
S34
NA

Cu
PB

MN
FE
AS
HG
AG
N1

CD
L1

NOTE

NOTE AN AVERAGE AND STANDARD DEVIATION VALUE OF

I

*hkkhk
*hkkk

*hkkkXx

*hkkkk

*hkkx

B =

T

EE = =

11v1174 I

20.9 19.9

3.5
5.0 22.0
c 7.5
245.0 330.0
0.0 0.0
80.0 87.0
6.5 0.0
134.0
85.0 93.0
34.0 41.0

0.0 0.0
C.0 01
0.007
0.070 0.004
0.0 0.025
0.0 T
0.C8C 0.0
0.0 0.0
0.0 C.0
0.0 0.030
0.0 0.0
0.011

INDICATES NO DETERMINATION

18.9 14.8
10.0
7.7 8.2
530.0 550.0
0.0 0.0
130.0 120.0
11.0 10.0
221.0 240.0
147.0 152.0
74.0

4.0 3.2
0.006 0
o) 0.001
0.0 0.003
0.029
0.003
0.0
*khkkk
0.0
0.001 0.003
0.002
C.0 0.0
0.013

0.0 +

73.0 77.0 140.0 176.0 194.0
10.0 29.8 30.3

UNLESS
I 1
9.0 4.9
6.0 3.0
6-5
650.0 600.0
5.0 3.0
142.0 138.0
11.5 11.0
276.0 )
196.0
80.0 70.0
200.0
32.6
3.4
0.0 0.303
0.003 0.0
g
0.010 0.008
0.003
0.020
0.0 0.0
0.006 0.003
0.002 o
0.0 0]
0.023 0.023

0.0 INCICATES

- 0.0

1175 221175 1711175

E =

B =

E

*hhkkk

Bk =

B =

e

5.4

5.0
8.3

C
140.0
12.5
295.0
188.0
107.0

250.0

0.0
0.001
0.0

0.0

CeC
0.0
0.0

0.013

PARAMETER WAS NOT

PARAMETER WAS

7.4

0.0 "
140.0 100.0

12.5 10.0
136.0
35.3
3.8 3
0.006
0.001 0.016

g7 C.CUS

o

C.

1.0

0.0

C.C13
34 0.013

AVERAGE S.D.
13.08 6.18
7.57 2.93
8.67
8.09 0.56
525.56
4.00 +CR- 1.41
24.46
+04- 1.92
222.89 62.35
151.44 + 40.58
71.44 24.11
162.89 + 61.31
28.64
3.40 0.40
0.0033 +
0.0009
0.0041 +CR-0.0053
€]
C.0005 0
0.0282
C.0006 +CP-0.0002
0.0021
0.0046
0.0019 +CR-0.0042
0.0179



8 — 9 METRE DEPTH

NOTE ALL CONCENTRATION ARE UNLESS DISSOLVED FRACTION ONLY.
DATE I 31X75  1X175 481175 1176 261176 2311176 S.D.
C 15.2 21.0 17.5 11.0 4.9  FEEEx 5.0 6.1 12.52 +OR-
7.1 6.3 5.7 8.4 8.1 10.6 10.5 9.8 8.31 1.88
TuB. JTU 16.0 24.0 6.0 12.0 R 6.0 8.0 6.53
PH 7.9 7.6 8.0 8.3 8.4 8.1 8.3 6.3 +UR- 0.27
COND. 25 C 350.0 410.3 540.0 500.0 ***** £20.0 650.0 463.75
P ALK. 0.0 0.0 flaloialel lalalalalel 0.0 0.0
T 76.0 78.0 85.0 120.0 160.0 124.0  ***** 1410 145.0 116.13 32.70
CL- 5.0 5.0 9.0 11.0 11.0 R 13.0 12.5 3.47
T 116.0 135.0 137.0 0 246.0 ***kkx 2650 270.0 230.63
CA HDNS 85.0 100.0 150.0 *xkkk 351 0 *rER* 106.0 85.67
MG ¢ 35.0 69.0 114.0 69.0 85.0 28.14
4 c 79.0 70.0 98.0  FHxxx 149.0 160.0 114.00 44.08
NA 13.8 13.2 15.2 26.8  Frwwx 23.6 30.7 29.9 7.13
K 2.1 3.0 2.5 3.1 3.6 3.0 3.4 3.4 3.01 0.5C
0.007 0.0 0.0 0.0 0.016 0.011  ***** 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.001  ***** 0.0 C.0 +
0.012 ¢ c.0 0.004  *****  (0.016 0.006 0.005 0.0063
MN 0.005 0.0 c.0 C.0 0.038 0.3 G
FE 0.011 0.004 0.0 0.0 0.005 0.0
AS 0.0 0.0 flaiaialel 0.0065
HG WG/LI 0.0 FrExE - 0.040 FxAkxx0.050 0.030 0.0301 +CR-0.0214
AG c.0 0.0 c 0.0 0.0 Rlaiaiaied C
NI 0.002 0.001 0.001 0.0 **xkk%k 0.005 0.0 C.Cccé g
cc 0.004 0.001 0.0 *xxHx0.001 0
0.0 c 0 0.0 Frxkx 0.0 0.0
L1 0.007 0.008 o 0.014 0.014 # 0.022 Ua0
NOTE NO 0.0 THE PARAMETER DETECTABLE.

NOTE AN JN VALUE OF 0.3 + - 0.0 THE WAS NOT



SITE E - 12 METRE DEPTH

NOTE ALL CONCENTRATION PARAMETERS APE REPORTED AS OTHERWISE. DISSOLVED FRACTION ONLY.
DATE 27V174 11V1174 8V11174 171 19X74 X 1 1175 221175 AVERAGE AND  S.D.
c ek Fkkkk 13.5 11.35 +n 3.18
[EUPIPUP 6.3 2.55
JTU —— S.0 9.00 0.0
PH ek 6.6 8.45 +08- 0.21
25 ¢ Hokkek 5.0 5C o 587.50 R
P ALK, 0.0 +OR- 0.0
. dodddde ek 122.50 +CP- 24.75
CL- —— FogA A 12.5 11.0 11.75
| Fu——— 235.00 +CR- 49.50
CA HCNS ST . 159.50 +CR- 24.75
HDNS 75.50 24.75
FREEXE 2 UaC 178.00 59.40
UPUPPE U E 25.0 30.65 +CP- 6.58
« Fkkkk HekkK FhkKK dkkkk 3.5 3.40 0
0.006  0.004 ¢
PH . ¢ 0.0005 +CP-0.0
ZN
VN e HkAkA Ealalalaid Raialialiaiad Uatl 0.0087
— falaiaiail 0.6 5 R
AS 0.0 ?
o =
2G J— ¢ C.0005
NI U falaiaiaie o2 vl 0.0015 +CR-0.0007
c.o ¢ 0.0005
D P— jalalalala N o C 0.0057
Ll GalC C.C245 &
NOT £ FxH>* 1 DETERMINATION WAS MAIE AND 0.0 | NCICATES WAS NUT

NOTE AN AVERAGE AND DEVIATION CF Q0 + - 0.0 TFE PARAMETER WAS NOT



SITE B - 12 METRE.

ALL CONCENTRATION AS ONLY.
DATE 18V175 sv o1 I 31XT5 I 1 1176 261176 AND S.D.
C 14.8 19.3 19.3 17.3 12.1 5.0 ialiaiaialel 5.1 6.0 12.42 6.32
0.0. 6.9 6.0 5.0 7.5 AwERx 10.8  FrEEx 10.0 - 2.03
JTU 10.0 24.0 11.0 eioialaied ~ 5.0 7.0 6.47
7.7 7.6 7.9 3 aiaialaled 2 8.3
COND. 25 C 310.0 ¢ 405.0 410.0 580.0 500.0 * * 650.0
> ALK. 0.0 0.0 0.0 T Cc.0
T ALK. 73.0 78.0 83.0 1 g FERR 1290 141.0 145.0 33.71
CL- 5.5 5.0 5.0 12.0  FREE* 12.5 12.0 3.4C
T 125.0 140.0 160.0 210.0 260.0 FIRFAX 455.0 liaiaiaiel 275.0
CA HMS 88.0 c c.C 141.) 181.0 362.0 193.0
MG 37.0 79.0  FFFF* 82.0
S 85.0 93.0 110.0 98.0 *xxx*X 150.0 170.0 +0k-
15.2 S 18.3 20.8 alaiaiaiel 23.6 30.7 25.6 22.52 6.52
K 2.3 3.1 3.1 3.6 AAExx 3.0 Feex 3.4 3.5 0.40
cu 0.0 0.0 0.0 *ExEAX 0.011 0.0 C.0
0.0 0.0 0.00? 0.0 *xxxE (0.002 *x*xx 0.0 Cc.0
ZN 0.006 0.005 0.003  0.004 : 0.006  0.005
0.0 0.0 0.0 0.038  *****  (0.017 * 0.0 o
FE 0.013 0.009 0.0 0.001  0.002 *xxx%  0.005 Cc.0
FAAAA 0.0 Ealakakakel FedkedeRed Fehkdek
*xxxEx 0.020 FrREXX 0,050 @ KEFA* 0.0201
AG c.0 0.0 c.0 0.0 0.0 c.0
0.001 0.001 0.0 0.0 0.0 u 0.0 € G +
co 0.003 0.0 0.0 0.0 0.001 0.0 c S
cc C 0.0 0.0 0.0 0.0 FREXX 0.0
L1 0.005 S 0.013 0.014 3.314 FrRIFE0.022 C.Cc327
NOTE ***** |NDICATES AND 0.0 INDICATES WAS NUT

AN AND 0.0 + -0.0 1 PARAMETER



SITE 8 - 15

ALL AE r™ AS SPECIFIFD ONLY.
II SV 1 31X75 1X175 4X1175 AVERAGE AND S.D.
TSMP. C 14.9 19.0 18.9 laiaiokeiel laioiaiaiel 5.1
6.9 5.5 4.4 S C1 1.22 S
JTU 17.0 200.0 15.8 6.0 7.0 84.55
PH 7.8 7.7 FAAAA 8.3 8.2 S
CONC. C 310.0 fafadadated Eiaiaianed 3
P c.o 0.0 s} FArAA 0.0
1 74.0 78 14c.0 145.0 35.33
5.5 5.0 5.5 laloiaieiel 12.5 12.0
1 HMS 125.0 154.0 210.0 264.0 265.0 63.44
CA 115.0 222.0 187.0 154.EL -
MG 33.3 c 42.0 ¢ L +OR~17.71
S &4 87.0 105.0 2 % 170.0 140.40 41.03
] 15.5 30.6 7.37
K 2.3 3.5 4.4 lalaiaiaiel 3.0 3.4
0.004 0.0 0.0 0.8
P3 0.0 0.001 0.0 ¢ +
ZN 0.002 . 7
MN 0.0 0.014 G 8444%* 0.011 c.o
0.012 c.o 0.0
*S [} c.o
( 0.0 FAAAN 0.0 FAAAN
AG c 0.0 0.0 c.o
9] C 0.0 ialaiaiaied 0.0
C3 0.003 0.8 c.o adaiadaded 0.0 c.o
CcC 0.0 0.0 C 0.0
L1 0.005 0.036 U 0 Tt
NOT! INDICATES WAS MADE AND 0.3 1 NOT
AN AND STANCAFD + OF - 0.0 |INDICATES AS NOT



SITE — BOTTOM (S - 15 DEPTH)

NOTE ALL CONCENTRATION APE REPORTED AS UNLESS SPECIFIED OTHEPWISE. DISSOLVED ONLY.
DATE 1 19X74 1 1711175 191V75 AVERAGE AND S.D.
9m 9.7m 9.7m 15m
TEMP. C folalaiale 20.9 14.7 9.5 4.9 6.0 13.5 12.83 6.04
MG/L 3.5 9.4 6.1 5.67
5.0 31.0 25.0 2 2.0 170.0 44.0 45.0 47.89 53.69
PH ke c 7.5 7.6 8.0 8.6 8.5 8.0 c 7.96 0.52
25C 245.0 340.0 540.0 615.0 650.0 600.0 603.33 +CR-290.01
P 0.0 0.0 0.0 0.0 5.0  FRxx 0.0 0.0 5.00 0.0
I 80.0 134.0 128.0 140.0 142.0 140.0 165.0 106.0 124.78 27.30
CL- 6.5 4.5 12.5 11.5 11.5 0 12.5 15.0 10.50 3.21
1 HDNS 135.0 228.0 279.0 295.0 G 264.33
CA 85.0 94.0 165.0 v 184.0 192.0 316.0 €U 174.11 67.56
MG HONS lolaiaiele 34.0 41.0 63.0 62.0 81.0 71.0 103.0 295.0 58.0 90.22 +CR- 80.91
73.0 75.0 194.0 180.0 250.0 ¢ 140.0 205.89
NA lalalalaled 9.0 34.1 30.3 33.0 36.4 84.0 36.56 22.82
K 4.0 3.5 3.4 3.3 3.1 2.9 3.86 1.34
cu 0.0 0.005 0.0 0.007 0.005 0.001 wxxxx (0.0 0.005 0.0036
PB C.0 0.0 0.0 0.0 0.003 0.0 C.0 c.0 0.0 0.0008
faicieisil 0.009 0.0 0.004 0.001 0.0 0.0 0.016 0.0045
MN 0.07C  0.004 0.098 0.009 0.032 C.C801
FE FAxxx 0.0 0.027 0.0 03 0.001 Fokkkk C.0042
AS 0.0 0.0 0.0005
**%k% (0080 0.0 0.020 0.0203 +CR-0.0344
AG 0.0 0.0 0.0 0.0 0.0 0.0 c.0 C.0 0.0005
NI 0.0 0.0 C.001 0.034 o 0.0 Hkkk C.0024
0.0 0.001 0.001 0.0 0.0
cD 0.0 0.0 0.0 0.0 0.0 ke 0.0 0.005 0.0029
LI 0.014 0.308 0.016 0.023 0.023 U 0.014 0.0259
NOTE INDICATES NO DETERMINATION MADE AND 0.0 1 ThE PARAMETER WAS NOT

NOTE AN AVERAGE AND STANDARD DEVIATION VALLE OF 0.0+ CR-0.0 1 PARAMETER WAS



B - (12-19 DEPTH)

ALL AS ONLY.
DATE 261X75 31X75  1X175 1176 2311176 AND S.D.
17m 17m 16.5m 12m 12m 19m 19m
TEMP. C 13.8 18.9 17.8 17.8 12,1 FFxEE 5.0 5.3 6.1 12.10
6.1 4.8 2.3 8.4 7.5 10.0 7.42 2.87
TUPB. JTU 18.0 660.0 200.0 6.0 19.0 8.0 C 131.14
PH 8.0 7.5 7.4 8.3 8.4  FARRx 3.2 8.3 +0or- 0.38
25C 350.0 410.0 780.0 410.0 580.0 510.0 620.0 650.0 538.75 +UR-145.65
p ALK. 0.0 0.0 0.0 - 0.0
T ALK. 73.0 85.0 102.0 1140 160.0 ***** 1250 @ ***** 1420 +Uk- 30.48
CL- 6.0 5.0 6.0 9.0 12.0  Frrx* 11.2 12.5 13.0 5.34 3.28
T HDNS 126.0 161.0 321.0 210.0 260.0 *FRAxx - 275.0 264.0
92.0 124.0 252.0 141.0 181.0  ****x o ¥k 2150 180.0 81.85
MG 34.0 37.0 69.0 69 105.0 60.0 84.0 +OK- 23.67
S14 92.0 110.0 300.0 *Fhxxkk 1500 *** 180.0 168.0 156.86
NA 16.3 15.9 38.8 20.8 28.1  FFxE* 235 315 7.90
K 2.4 1.5 6.1 3.1 3.6 FEIEE 3.0 s 3.2 3.4 3.54 c
0.006 0.0 0.011 0.0 0.019 ***** 0.0 *Fxxxx 0.0 0.0
0.0 0.0 0.0 ¢ 0.0 FhxEx 0.0 0.0 0.0001 0005
0.007 0.009 0.003 0.004  **x*** 0.007 +04-0.0041
0.003 0.038 C.627 C.0 0.038  *****  (.331 0 C.0
FF ¢ 0.003 0.002 0.002 0.005  ***** 0.0 C.0 +U-C. 0241
00 *khkkkk *khkkkk *khkkkk *a*** *kkkk +C
HG 00 *khkkkk 0010 *hkkkk *kkkk 0050 *khkkkk OO *khkkkk C. C
AG C.0 0.0 0.0 0.0 0.0 0.0 0.0 C.0 +04-0.0000
NI 0.008 0.0 0.001 0.0 0.0 0.011 0.0
0.005 ¢ 0.0 0.0 0.0 0.001 0.0 ¢ ¢
cc 0.0 0.0 0.0 0.0 0.0 0.004 0.0
LI 0.005 0.006 0.012 ¢ 0.014 0.011 0.022 0.017
INDICATES NO DETERMINATION axp 0.0 WAS NOT D

NOTE AN AVERAGE STANDARD DEVIATION VALUE oF 0.0 + - 0.0 INDICATES THE PARAMETER WAS NOT



SITE C - S (SURFACE)

NOTE ALL CONCENTRATION PARAMETERS ARE AS MG/L UNLESS SPECIFIED OTHERWISE. REPORTED ONLY.
27V174 11V11/4 8V11174 71 X74  19X/4 16X174 6X1174 1175 221175 1/11175 191V75  23V75 AVERAGE AND S.D.
TEMP. C 22.1 23.1 19.9 20.0 15.6 8.5 3.6 FREEX 7.0 9.5 14.60 +CR- 6.94
MG/L faleieiae 7.5 iolaiaialel 9.6 wEEF* iolalaiale +CR- 1.30
JTU 5.0 5.0 21.0 18.0 8.0 2.0 5.0  FrEE* 6.0 O 9.0 13.70 16.71
PH 7.8 8.3 7.9 8.3 8.6 8.5  wxEwx 8.4 8.2 8.28 0.26
25 C 254.0 310.0 & 620.0 600.0 630.0
P 0.0 0.0 C.0 3.0 0.0 6.0 C.0 0.0 c.0 4.50 2.12
T ALK. 68.0 89.0 0 125.0 140.0 143.0 138.0 86.0 110.80 28.28
CL- 0.0 5.0 4.0 9.5 11.0 11.0 11.0 12.5 lu.5 11.0 9.50 2.95
T HDNS 106.0 140.0 179.0 247.0 255.0 273.0 225.0 157.0 185.60 60.24
cA 71.0 85.0 101.0 126.0 182.0 175.0 0 112.0 135.20 41.61
MG 35.0 31.0 39.0 53.0 83.0 76.0 0 91.0 45.0 60.50 +CR- 22.28
52.0 65.0 70.0 h) 192.0 180.0 0 144.0 G 129.60 63.80
NA folaieiele 16 32.3 30.3 32.0 35.7 2C.0 27.93 7.22
K folaiaiolel 2.8 3.4 3.3 3.3 folaiaiolel 3.1 3.8 2.4 3.16 0.45
0.011 0.0 0.0 0.0 0.004 0.005 0.002 0.0 0.007 0.006 0.0037 +CR-0.0036
PB C.0 0.006 0.0 0.0 0.0 0.003 0.0 FrEEXE (10 c.o 0.0 0.0013
0.005 0.0 0.001 0.0 0.004 0.005 0.0 0.0 0.003 13 0.0039
0.003 0.009 0.008 0.0 0.027 0.023 0.028 0.004 0.003 0.032 ¢
FE 0.018 0.0 0.0 0.003 0.003 0.001 wxkxx (0,002 0.0065 +CR-0.0091
AS 0.0 0.0 Hke e falaiaialel ialaiaiale 0.0010 +CR-0.0009
HG MG/L) *HRxxk 0.0 0.0 alaiaiale 0.020  xFwxk R 0.0 0.0044
AG 0.0 c 0.0 c.0 0.0 0.0 0.3 alalalaiel C. +CR-0.0000
NI 0.0 0.0 0.001 0.0 0.008 0.0 C. 2 0.0021
co 0.0 0.0 0.0 0.0 0.0 C.CcCc1 C.0007 +CR-0.0005
cc 0.0 c 0.0 0.0 0.005 0.0 4 * 0.0021
L1 C.cC7 0.013 0.0 0.024  0.020  ***** C.C28 0.010 0.0142
NOTE  ***** INDICATES NO DETERMINATION WAS 0.0 PARAMETER WAS NOT DETECTABLE.

NOTE AN AVERAGE AND STANDARD DEVIATION OoF 0.0 + - 0.0 PARAMETER WAS NOT



SITE C - SURFACE

NOTE ALL CONCENTRATION
18V175

DATE

TEMP. C

JTU
PH

25 C
P ALK.
T ALK.
CL-
T HONS
CA
MG HDNS

NA
K
cy

IN
MN
FE
AS

AG
NI
(6(0)
cC
L1

NOTF *kkkk

18.9
7.9

7.9
250.0
0.0

5.0
100.0
75.0
25.0
47.0
9.7
1.7
0.004
0.0

0.012
0.0

0.0
0.0
C.007
0.0
0.004

23.4
7.8

10
8.5
280.0
0.0
¢
4.5
113.0

32.0
45.0
10.6
2.4
0.0
0.0
C.002
0.0

C
*kkkk

*Ahkk

0.0
0.001
0.0
0.0
0.003

ARE

235
8.0
12.0
8.2

0.0
90.0
5.0
131.0
94.0
37.0
70.0
15.2
2.2
0.004

0.004

0.001
C.o0

0.0
0.0

C.0

18.3

10.0
8.6
400.0
124.0
10.0

140.0
74.0
105.0
21.9
3.2
0.0
0.0
0.009
0.0
0.001

*kkkk
*kkkk

C.o0
0.0

0.0
C.014

AS
31X75

12.3
8.8

*kkkk

8.4
540.0
*kkkk
162.0

115

181.0
75.0

27.2
3.6
0.011
0.0
0.004
0.048
0.001

0

0.0
0.0
0.0
0.014

INDICATES NO DETERMINATION was MADE AND

NOTE AN AVERAGE AND STANDARD DEVUTION vaLue OF

UNLESS

*kkkk
*kkk*k
*kkkk
*hkkkk
*hkkkk

*kkkk

*kkkk
*hkkkk
*kkkk

*kkkk

*hkkkk

*kkk*k
*kkkk
*kkkk
*kkkk
*hkkkk

*kkkk
*kkkk

*kkkk

1

51
10.6
8.0
8.1
510.0

121.0
11.5
470.0
362.0
108.0
145.0
23.5
3.0
0.011
0.004
0.015
0.025
0.007
*kkkk
0.040
0.0

0.001
0.0

0.014

1176

*kkk*k
*kkkk
*hkkkk
*kkkk

*kkkk

*kkkk

*kkkk

*kkkk

*kkkk

*hkkkk
*kkkk

*kkkk

o a Kkk

*

*kkkk
*kkkk
*kkkk

261176

5.9
9.8
5.0
8.3
620.0
*kkkk
140.0
12.5
278.0
226.0
52.0
170.0
31.2
3.3
0.0
0.0
0.011
0.0
0.0

0.020
0.0
0.0
0.0
0.0
0.021

DISSOLVED
2311176

10.5

8.3
650.0
145.0

12.5
263.0
180.0

83.0
160.0

3.3
0.0
C.O0
C.CC5
0.0
0.0

*hkkkk

*kkkk

0.0
C.CC5
C.0

c

0.017

0.0 INDICATES THE PARAMETER WAS NOT

+ or - 0.0

THE PARAMETER WAS NOT

AND S.D.
1.72
+CR- 1.16
12.86 +0k- 11.78
8.29 0.22
446.25
0.0
+OR- 32.36
+CR- S
228.13
107.38 95.46
60.75 28.91
106.00 53.28
8.44
0.66
0.004G
0
+CR-0.0044

c +0R-0.0171
C.CC36

0.0176

0.0014



C - 5 METRE DEPTH

NOTE ALL CONCENTRATION APE REPORTED AS SPECIFIED DISSOLVED ONLY.
DATE 18V175 1 1 31X75  1X175 I 1176 261176 2311176 AVERAGE AND S.D.
TEMP. C 5.2 6.2 5.70 0.71
0.0. s.7 75 0.07
JTU iahaataied 5.0 7.0 6.00 +C 1.441
PH FHRAHK KKK 8.3 8.30 c
25 C e * *xxxk  620.0 650.0 635.00 21.21
~ ALK. 0.0 0.0
T ALK. 140.0 141.00 1.41
cL- FET— it 12.5 12.0 12.25 +CR- 0.35
T HMS 270.0 261.0 6.36
cA *kkkk 200.0 187.0 9.19
MG 70.0 74.0 2.83
170.0 ¢ 168.00 +0k- 2.83
NA 29.1 30.1 ¢
K 3.3 3.4 3.35 +0k- 0.07
cu Frex 0.0 0.0
11 0.0 0.0 0.0005
Fkkkk 0.007 0.0055
MIN 0.016 0.0 0.0082 i
0.0 C G +LR-0.0
AS FkkKkk G
HG | 0.0 u
AG *hkkkk O_O C_O
NI *hkkhkkikk 0.0 c.o
*FxF*X 0.0 0.0 Guc5
cD 0.004 0.0 ¢
L1 Fhxkk 0.021 0.01y
NOTE ***** |INDICATES NO WAS MADE 0.0 I PARAMETER WAS NOT

NOTE AN AVERAGE AND STANDARD DEVIATION VALUE oo+cr-0.0 THE PARAMETER WAS NOT



SITE C -

DATE

TEMP. C
0.0.

JTU
PH
COND. 25C
P ALK _
T ALK.
CL-
T
CcA
MG

NA

cu
PB

MN
FE
AS
HG

NI

cc
L1

NOTE ALL CONCENTRATION PARAMETERS ARE REPORTED AS UNLESS
I v 8VvI1174 71 19X74 1
3m 3m 3m 2,7m 2,7m
24.0 20.0 20.0 15.3 8.0
7.3
alaiolalel 7.0 47.0 20.0 0 4.0
falalaialad 7.8 8.3 8.7
Fkkkx 290.0 330.0 400.0 600.0 620.0
1.0 10.0
78.0 94.0 106.0 126.0 139.0
5.0 5.5 9.0 11.0 11.5
114.0 128.0 245.0 262.0
80.0 103.0 122.0 173.0 180.0
34.0 c 61.0 72.0
alaiakaie 70.0 182.0 192.0
FHFIN g Rk 15.5 32.4 30.0
2.8 3.5 3.3
0.0 0.005 0.0 27 0.003 0.002
=xx Q.0 O.001L b.o 0.0 0O.004 0.001
0.0 0.003 0.0 0.002
0.007 0.007 C.0 0.029 0.022
0.0 0.030 0.003 0.002 0.001
0.0 Fhdkkk  kkkkk 0.012 Fekkkk
0.0 0.0 falaialaie
c.0 0.0 0.0 0.0
0.0 0.0 0.006 0.005 0.005
0.010 0.0 0.0 0.002
c.0 c.0 0.0 0.0 0.0
0.013 0.012 0.0 0.016 0.023
INDICATES DETERMINATION WAS MADE AND 0.0 INCICATES

NOTE

NOTE

(2.7 - 4 METRE DEPTH)

AVERAGE AND STANDARD DEVIATION VALUE OF

0.0 + CR -0.0

3m

9.6

8.4
600.0
2.0
146.0
9.5
256.0

66.0
190.0
32.3
3.3

0.0
0.026

0.040
0.0
0.0
0.0

0.020

OTHERWISE. DISSOLVED

1175 221175 1711175

EE

R
*hhkkk Rk

E

*hhkkk

*hkhkkk
F*hAhkk E k=
EE

S

Rk

e

E

3m
7.0

6.0
8.3
610.0
0.0

12.5
274.0
0
92.0
240.0
35.6
3.1

O.0

0.0

I KKK O . O

o e

Rk

T

e

PARAMETER WAS NOT DETECTABLE.

0.007
0.004

c.0

C.0

0.011

4m
S 1

21.0

0.0

12.0

252.0
161.0

0.0
C.U

0.0

0.0
C.0

INDICATES THE PARAMETER WAS NOT

L

E

AVERAGE AND S.D.

13.40
8.60
15.50
8.26
509.38
4.33
120.00
<.50
214.25
148.88
65.38
150.88
29.75
3.32

0.0011

C

+CR~ 7.41
+CP~1.18
15.24
0.34

+CR 7143.64
+CR~ 4.93
~n 24.47
2.88

3

41.50
24.84
66.71
7.21
0.37

+C 70.0045
+CR70.0105

0.0052 +CR70.0101

0.0043
0.0084
C

0.0026
0.0021
0.0005
0.0159

+

+



SITE C - { METRE DEPTH)

NOTE ALL CONCENTRATION ARE REPORTED AS UNLESS SPECIFIED OTHERWISE. DISSOLVED REPORTED ONLY.
DATE 18V175 1 sv 1 1 31X75 I 1 1176 2311176 AND S.D.
35m a4am Srm Bm 4m Im Drnm
TEMP. C 17.3 21.0 23.0 18.1 10.3 alaiaiale 4.8 lalaioiaie 5.5 13.27 7.42
0.0. 7.8 6.8 6.8 9.6 9.4 itialalaiel 10.4  FFFEE 9.9 1.45
JTU 78.0 30.0 11.0 14.0 2.0 11.0 16.0 8.0 21.25 C
8.1 8.1 8.2 8.6 8.4 lalaiaiaie 8.2  Awaax 8.4 8.3 0.17
25C 230.0 330.0 420.0 520.0 *****  500.0 620.0 650.0 445.00
P ALK. 0.0 0.0 0.0 s ek G
T ALK. 67.0 78.0 91.0 o 160.0  *xxxx 128.0  FxxEx 142.0 141.0 +DR- 33.52
CL- 5.0 4.5 5.5 10.0 11.5 R 10.5 R 12.5 12.5 3.43
T 90.0 114.0 133.0 ¢ 258.0 *xxxkx  280.0 263.0 227.50
CA HDNS 71.0 84.0 95.0 140.0 177.0 391.0 202.0 187.0
MG 30.0 38.0 0 81.0  FFxxx falalolale 78.0 +0k- 25.76
S14 38.0 47.0 68.0 fliaiaiaiad 149.0 ielalaiaiad 150.0 103.43 54.28
7.9 10.6 15.2 21.9 26.8  FEREx 23.5  FrRE* 30.6 25.6 +0k- 8.62
K 1.7 3.4 2.2 3.1 3.6 iialalaie 3.0 liaioiale 3.4 3.4 2.57 0.67
cu 0.006 0.0 0.004 0.0 *xxxx 0.010  *FF**** 0.0 0.0 ¢ +CF-0.0040
PB 0.0 0.0 0.0 (= 0.0 0.0 0.0 Cc.0
ZN 0.088 0.007 0.003 0.005 *xxxEx 0.016 *xxxx 0.004
MN 0.017 C.CC6 0.006 0.044  *****  (0.025  ***** 0.0 " +Lk-C.0149
0.014 0.004 0.0 0.0 0.002 0.007 *REEX 0.0 0.0
0.0 0.0 5
HG (pG/L) g FRREX 0.020 2 FFFE* FrRxXR 0.060  FFFR* 0.0 0.0226
AG c.0 Cc.0 0.0 0.0 FHRXFX 0.0 0.0 C.0
0.001 0.001 c.0 0.0 0.010 0.006 *xXA*X 0.0 C.0 Ce
co 0.0 0.0 0.0 0.0 0.0 0.001 0.0 0.0 0.0006
cc 0.0 0.0 0.0 0.0 *xREXX 0.0 0.004 C.0 0.0016
LI 0.004 0.0 0.013 0. *xxxxk 0.014 0.022 ¢
NOTE *****  INDICATES WAS MADE AND 0.0 |INDICATES PARAMETER WAS DETECTADLE.

NOTE AVERAGE AND STANDARD DEVIATION VALUE OF 0.0 + DR - O.O0 INDICATES THE PARAMETEK WAS



sitE 0- S 1«

NOTE ALL CONCENTRATION PARAMETERS ARE REPORTED AS

TEmP. C

MG/L
JTU

PH

conp. 25C

P ALK.
ALK.
CL-
T
cA
HONS

N

FE
AS
HG
AG
NI
Cco
CD
LI

I

22.1

*kkkk

8.0
7.7
212.0
0.0
65.0
0.0
58.0
72.0
c
47.0

0.011
0.0
0.005
0.007
0.018
0.0

0.0
0.0

NOTE AN AVERAGE

11V1174 v

24.3
7.2
6.0
7.2

230.0
0.0

75.0

4.5
120.0
82.0

65.0

0.0
0.0
0.004
C.CC8
0.0
0.001
0.02C
0.001
0.0
0.0
0.004
0.007

20.1

c
7.5
320.0

82.0
55

75.0
51.0
75.0

0.004
0.0
0.006
0.003
0.0

0.0
0.0
0.0
0.0
0.0
0.011

STANDARD DEVIATION

71
19.0

10.0
8.4
430.0
4.0

11.0
186.0
124.0

62.0

92.0

16.0

3.2
0.306
0.0

2
0.008
0.120

0.302

0.0
0.008

INDICATES NO DETERMINATION WAS

CF

14.9

V]
8.3
570.0
0.0
122.0
11.0
9
168.0
63.0
174.0
30.6
3.2
0.004
0.0

0.020
0.004
0.0

0.0
0.004
0.001
0.0
0.015

AND

0.0 +

UNLESS

9.0
4.0
8.7
650.0
6.0
140.0
11.5
258.0
192.0
66.0
192.0
31.2
3.4
0.005
0.004
0.001
0.015
0.003

0.001
0.004
0.002
0.0

0.024

0.0

-0.0

4.8
9.2

3.0
600.0

141.0
10.0

75.0

U
32.0
3.4
0.002
0.001
0.0
0.014
0.001

0.040
0.0
0.0
0.0
0.0
0.022

OTHERWISE. DISSOLVED FRACTION

1175

*kkkk

*hkkkk

*kkkk

INDICATES THE

INDICATES

*hkkkk

*hkkkk

*hkkkk

*hkkkk

*kkkk

1711175

6.0

*kkkk

5.0

630.0
0.0
136.0
12.5
277.0
183.0
C

243.0

3.1
0.0

0.0
0.0

V]

0.0

0.0
0.0

9]

0.013

WAS NOT

9.4

8.5

230.0
158.0

150.0
0.007
0.0

C.007

0.0

C
C.c01

PIRAMETER was NoT

17.0
7.0

400.0
C.0
65.0

155.0

45.0
96.0

2.4
0.005
0.0

[V

ve U
*kkkk

*hkkkk

C.001
0.01
0.010

ONLY.

AVEKAGF  ang

14.66 +CR- 6.95

10.10
8.13+CR- 0.50
5.00 141
108.50 29.28
2.73
193.30 +0r- 64.90
134.13
59.20 19.76
130.10 63.79
27.80 7.13
3.20 0.40
0.0045
0.0053
0.0138
0.0168
C.0006
0.0123
C.0006

0.0015 +CR-0.0014
c
0.0021 =



SITE C - SURFACE

ALL CONCENTRATION

DATE

TEMP. C
0.0.

JTU
PH

25C

NA
K
CU
PB
N
MN
FE
AS
HG (pG/L)
AG
NI
CO
CC
LI

NOTE *kkhkk

NOTE AN AVERAGE AND STANDARD DEVIATION VALUE OF

18.9
8.2
54.0
8.2
250.0
0.0
69.0
5.0
101.0
70.0
31.0
43.0
8.8
1.7

0.0
0.006
C.012
0.012
C

0.0
0.0
0.001
0.0
0.002
0.004

235
8.0
16.0
8.8

74.0
4.0
110.0
78.0
32.0
50.0
10.6
2.3
0.0
0.0
0.003

Rk

0.0
0.004

AKE REPORTED AS

c

8.5

c

8.3
9

0.0
90.0

130.0
92.0
38.0
68.0

2.2

C.004

0.010
0.0
0.0
0.0
0.006

18.1
9.3

8.5

120.0
9.0

141.0
55.0
100.0

Rk

0.0
0.0
0.0
0.003

31X75

15.1
7.7
7
8.4

550.0

Rk

12.5
264.0
175.0

89.0

Rk

27.2
3.6

0.0

0.050
0.002

*khkkk

Rk

0.0

0.0
0.0
0.012

UNLESS SPECIFIED

1X175

*khkkk

*khkkk

*khkkk

*khkkk

*khkkk

*kkkk

*khkhkk

*khkkk
*kkkk
*kkkik
*khkkk
*kkkk
*khkkk
*khkkk
*kkkk
*kkkk

*kkkk

INDICATES NO DETERMINATION WASMADEAND 0.0

51

10.8
14.0
8.2

520.0

132.0
11.0

351.0
119.0
145.0
235
3.1
0.311
0.003
0.018
0.029

*kkkk

0.030
0.0

0.004
0.001

0.0

0.0 + CR-0.0

1176

*kkkk

*kkkk

*kkkk

*khkkk

*khkkk

*kkkk

*khkkk

*khkkk

THE

6.0
11.6
5.0
8.3
610.0

145.0

12.5
271.0
196.0

170.0
31.0
3.5
0.0
0.0
0.004

0.0

*kkkk

0.0
0.0
0.0
0.0
0.0

0.021

2311176

7.0
1C

7.0

8.3

CM=>
140.0
12.5

3.7

C.0

0.001

*khkkk

*khkkkk

0.0
C.0

0.0

THE PARAMETER WAS NOT

WAS NOT

ONLY.
AVEKAUE AND s.D.
7.59
1.47

+0R- 16.C4
8.37 c

0.0 c
34.38
8.54 3.74

91.19
33.63

2 +CR- 8.50

+02-0.0
0.0102

+0k-0.0021



sITE C - 3 METRE DEPTH

ALL AS G SPECIFIED FRACTION
ol 27V174 11V1174 I 71 6X1174 1175 2211/5 1 23975 AVEPAGE AND S.E.
TEMP. C 23.0 15.4 9.0 4.8 13.94 +¢ 6.°4
7. MG/L 7.5 9.2 falalalalel 5.5 5.30
JTU 4.0 25.0 4.0 7.0 8.67
PH alaloiolel 7.2 8.4 8.7 ek 8.4 54 51 8.15 0.48
COND. 25C 275.0 320.0 420.0 050.3 497.75
P ALK. 0.0 2.0 0.0 7.0 5.0 Cc.0 c 4.67 2.52
T ALK. 111.0 123.0 142.0 140.0 25.24
CL- 0.0 10.0 11.0 11.0 5.0 12.5 8.78 +
T HDNS 116.0 123.0 232.0 253.0 281.0 1(1.0 206.67 60.21
CA HONS alaloioll C 111.0 1 7.0 195.0 * 1€ 120.0 g +DR-
HMS 31.0 12.0 67.0 51.0 57.11 25.35
64.0 70.0 96.0 194.0 142.00 +CP- 58.79
alakaket- 4 *A4*# iokalaiaiel 16.5 30.7 31.3 32.6 Fkedkk alalalalel 35.6 25.6 21.5 28.43 +CR- 6.63
K e 3.1 3.4 3.4 3.2 3.2 2.5 3.23 0.39
cu 0.0 0.004 ue  0.006  0.003 0.0 9
0.0 0.0 0.0 0.001 0.002 9 alaiaiaied 0.001 0.0 G
0.0 0.003 0.004 0.0 0.0 0.0 0.0037
IN C 0.0C4 0.024 0.014 0.014 C C. Cc115
FE 0.0 0.025 0.004 0.001 C.C15 0.019 0.0082
AS 0.0 0.002 olakaiaied alaiaiaie 0.0025
0.0 0.040 fiaiaialad ] Cc.0 0.0084
AC Cc.0 0.) 0.0 0.0 0.0 0.6005
0.0 0.001 ol 0.0014
0.0 0.002 0 olaiaiaiel olaiaiaied C.CC1 C.5 0.0027
alaiaiale Cc.0 0.0 0.0 0.005 0.0 . c.Clc +CR-0.0033
L1 0.005 0.007 0.015 0.023 0.021 ilakaiaied olakaiaied 0.014 0.0156
NOTE ***** INDICATES NO DETERMINATION WAS 0.0 1 TEE W NOT

NOTE AN AVERAGE AND DEVIATION VALLE OF 0.0 + CrR - PARAMETER WAS NOT



SITE O - 6 METRE DEPTH

ALL ARE UNLESS DISSOLVED
DATE I 11vV1174 8V11174 I 1175 221175 1111175 AVERAGE AND S.D.
TEMP. C alaiaialel 22.0 20.0 15.2 9.0 4.8 6.5 - 7.12
0.0. 5.5 falaiaiae 9.5 AR 7.50 2.83
JTU falaleiale 4.0 2.0 0 3.0 2.0 5.29 +CR- 3.68
PH el 7.1 7.5 8.3 8.3 8.6 8.5 8.4 8.10 U.
25C 270.0 ¢ 430.0 640.0 600.0 620.0 490.71 +CR-154.98
P ALK. 0.0 c.0 2.0 9 4.0 1 3.00 1.41
T ALK. 1o 85.0 107.0 122.0 142.0 142.0 *  140.0 116.71 26.99
4.5 6.5 10.0 11.0 11.5 9.5 12.5 5.36 +CR- 2.87
T  HDNS 118.0 125.0 188.0 ) 264.0 255.0 % +CR- 67.36
CA 85.0 97.0 140.0 105.0 199.0 188.0 186.0 151.43 + 45.62
MG 33.0 28.0 J 0 65.0 67.0 S 58.14 24.21
65.0 100.0 192.0 180.0 250.0 146.57 +CP-
16.0 31.9 32.3 35.7 29.32 7.67
K 3.2 3.2 3.4 3.3 3.1 3.24 +cp- 0.11
cu 0.0 0.0 0.006 0.007 0.002 C + -2
0.0 0.0 0.0 0.0 0 0.0 iolaiaialel c <
0.0 0.003  u. 0.005 0.0 ¢ 0.0016 +OR-0.0018
MN 0.012 0.005 0.0 0.027 0.015 0.312 C.0103
0.0 0.0 0.0 0.003 0.003 0.001 0.002 C. +CR-0.0012
AS 0.001 % 0.005 0.0022
HG 3 0.033 c.0 0.0079 +CP-0.0147
AG 0.0 C.0 0.0 0.3 0.0 0.0 0.0
NI c.0 0.0 0 03 0.006 0.0 0.0025
0.0 0.0 531 0.002 o C.0008
cc 0.cc3 0.0 0.0 0.0 0.0 * 0.0
L1 0.009 0.012 0. 0.023 0.024 0.011  * - x 0.0141 + -u
INDICATES NO WAS AND 0.0 ThE PARAMETER WAS NOT

NOTE AN AVERAGE AND STANDARD DEVIATION VALLE CF 0.0 + CR - 0.0 INDICATES WAS NOT



SITE D — 5 METRE DEPTH

NOTE ALL PARAMETERS AS CISSOLVED
18V175 28V1175 2ulX75  31X75 1 261176 2311176 AND
TOMA. C 17.5 20.0 22.5 13.0 4.6 lalaiolalel 5.1 13.31 +OR- 7.16
0.0. 7.5 6.9 8.6 faialaiaiad 1.6 10.2 S 8.51 +CR- 1.50
73.0 20.0 15.0 8.0 10.0  FFEE* 10.0 lalaioialel 7.0 5.0 22.53
8.3 8.0 8.4 8.4  FrxAx 8.1 8.4 8.3 0.15
25 C 250.0 300.0 320.0 415.0 fahaiaiaied [V 620.0 +C
- 0.0 0.0 3.0 C 0.0
T 65.0 76.0 90.0 119.0 126.0 144.0 141.0 114.88 34.12
CL- 5.0 4.5 11.5 11.0 12.5 12.5 3.55
T 88.0 111.0 o 3 245.0 277.0 258.0 222.00
CA 81.0 94.0 143.0 190.0 342.0 181.0 100.25 88.68
MG HONS 23.0 30.0 39.0 60.0 55.0 119.0 72.0 33.02
S 19.0 50.0 100.0 149.0 160.0 160.0 103.71 52.64
NA 8.1 11.1 15.2 20.8 27.2 0 31.0 29.1 2u c
K 1.7 2.4 2.2 3.0 3.6 3.2 3.3 2.80 0.65
cu 0.008 0.0 0.0 0.0 0 0.011 0.011 0.0 0.6060
0.0 0.0 0.0 0.0 0.003 0.0 C.0
0.008 0.005 0.003 0.003 0.014 0.004 C.0 L. 4s +CR-0.0043
MN 0.006 C.0 0.013 0.050 0.018 0.0 c.0 1.0113
FE 0.014 0.004 0.000 0.0 0.002 0.005 0
AS 0.0 Ce
eiaiaiadd 0.030 0.0 0.0127 +0k-C.0147
AG 0.0 0.0 0.0 0.0 0.0 0 c.0 0.0
NI 0.0 0.001 0.002 0.0 C.0 Jat +0
co 0.0 0.0 c 0.0 0.001 0.0 c
cc 0.0 0.0 0.003 0.0 0.0 FrRxAEx 0.0 0.0 ¢
LI 0.004 0.004  0.008 C.C15 0.012 0.012 0.022 S
INDICATES WAS AND 0.0 INDICATES WAS NOT

NOTE AN AND DEVIATION VALUE -+ - 0.0 INDICATES THE PARAMETER WAS



SITE © DEPTH
ALL CONCENTRATION PARAMETERS ARE AS UNLESS SPECIFIED DISSOLVED FRACTION
DATE 11v1174 7 19X74 16X174 1175 221175 1711175
TEMP. C alaloiaiel 21.4 19.6 18.5 14.4 9.0 4.8 laioiall FeAAAHK 6.0
MG/L Fokkkk 4.8 9_4
JTU E = = 5 0 32 0 8 0 5 O 2 N 0 *khkkk EE = o EE = = o E =
PH L = 7 1 7 . 5 8 R 1 8 _ 6 8 . 4 B = = 8 . 3 E R o =
25 C feiaiaiaied 255.0 330.0 440.0 650.0 640.0 600.0 falaiaiaied 580.0 oladaiaied faliaiaiaied
P ALK. ilaiaie 0.0 0.0 0.0 5.0 0.0 i
T ilalaiolal 80.0 86.0 114.0 130.0 140.0 141.0 145.0 alaiaioied
CL_ E = = 5 5-5 5-5 9-5 11_5 12_0 9_5 12_5 E R = = E k=
T HDNS 121.0 132.0 198.0 274.0 248.0 laiaiaded 285.0 alalalalel faiaiaiaiel
CA 85.0 110.0 140.0 246.0 196.0 190.0 alalaioiel
MG 22.0 58.0 66.0 63.0 falaiaiaid 95.0 ilaiaioiel
S 72 _0 71_0 100-0 9 184.0 170_0 E k= R = 250_0 L = o =
NA 16.0  35.1 32.0  mwEwx 36.0 P—
< 3.1 3.5 3.3 3.3 3.1
Cu Cc.0 0.0 0.004 0.004 0.0 0.002 0.0 alalaioiel
falalalaie C.0 0.0 0.0 0.003 0.0
7N alaiaiaiel 0.Cc8 0.004 0.0 0.004 0.0 itiaiolalal C.0
falaiaiated 0.038 0.002 0.015 0.015 0.010 0.0
falaiaiaie 0.0 0.004 0.003 0.002 0.001 0.003  *FFF*
AS 0 0 = E = = E k= = =
HG 0 ’ 010 0 0 EE = = E E R = = R T
falaiaiaie 0.0 0.0 0.0 0.0 J iolalaialal
NI 0.0 0.0 0 0.004 0.0
Fekedkekx 0.0 0.0 0.001 0.001 faialaialad lalaioialel
cC falaiaiaied Cc.0 0.0 0.0 falaiaialel
Ll T 0_010 EE 0_018 0_022 0_022 EE 0_011
INDICATES WAS 0.0 INDICATES WAS NOT
NOTE AN AVFRAGF AND STANDARD DEVIATION VALLE 0.0 + - 0.0 INDICATES WAS NOT

ONLY.

AVERAGE AND S.D.

13.39

12.29
7.99
499.29
5.00
119.43

217.14
164.14
53.14

30.10
3.32

C.0009
0.0026
0.0168

0.0030
0.0151
0.0007
0.0016

0.0005
0.0153

+DR- 6.80
3.25
11.73
+CR- 0.53
+CR-158.65
0.0
+0R- 26.94
2.92
+CR- 67.90
+CR- 55.89
+CP-
8.14
0.29
+CR-0.0009
+CR-0.0029
+
+CR-0.0
+CR-0.0061



SITE D -

NOTE ALL

DATE

TEMP. C
MG/L
TURS. JTU
PH
25C
P ALK.
T ALK.
CL-
T HONS
CA HMS
MG

NA

Ccu
B
ZN
MN

AS
HG {
AG

co

cc
L1

NOTE

AN AVERAGE AND STANDARD DEVIATION VALUE

10 METRE DEPTH

14.8
7.4
25.0
8.2
290.0
0.0
75.0
5.5
113.0
85.0
28.0
75.0
13.4
2.1
0.004
0.0
0.014
0.006
0.014
0.0

Cc.0

0.0
0.003

INDICATES

PARAMETERS ARE

IT

19.0
6.4

7.7
310.0
0.0

4.5
121.0

33.0
58.0
12.2
2.7
0.0
0.0
C.005
0.0

E

Cc.0
0.0
0.0
Cc.0
0.002

20.0
6.4

0.0
85.0

36.0

17.6

2.9
0.0
0.0

0.001
0.0
0.010

0.0
0.0

17.1
8.3
12.0
8.3
425.0

120.0
8.0
200.0
142.0
58.0
95.0
21.0
3.1
0.0
G.0

(@]

0.001
0.0

0.001
0.015

AS MG/L UNLESS SPECIFIED

31X75

13.1
8.7
9.0
8.3

550.0

152.0

10.0
255.0
180.0

27.7

0.010
0.0

0.006
0.047
0.003

0.0
0.0
0.012

DETERMINATION WAS MADE  AND

0.3 +

1X175 4X1175

FkAAA

E s

KAk Ak

e

KA A Ak

KAk Ak

E e

E =

0.0

- 0.0

I

4.9

12.0
8.2
500.0
122.0
10.5
476.0
349.0
127.0
145.0
23.0

0.011
0.002
0.014

0.006

0.0
0.006

0.001
0.0

0.015

1176

E =

E s

E e

KAk Ak

Ea s

E s

KAk Ak

TFE

261176 2311176

5.0
10.4
10.0

8.4

620.0
kg A
145.0
12.5
266.0
170.0
©6.0
170.0
29.3
3.3
0.0
0.0
0.004

0.0

0.0
0.0
0.0
0.0
0.0
0.022

INDICATES THE

6.2
9.6
2.0

650.0

141.0
12.5

164.0
29.6
3.3

Cc.0
0.0

Cc.0
Cc.0
0.0

NOT

WAS NOT

12.51

488.88

114.63

230.13

66.25
114.14

3.01

0.0007

C.0034

0.0005
0.0152

0.0126

+CR-

ONLY.

6.31
1.66
10.75
C.24

0.0
31.54

84.54
34.47
44.91
6.91
0.50

+JR-0.0236

]



SITE »n - 15 METRE

ALL CONCENTRATION PARAMETESS ARE AS MGIL UNLESS SPECIFIED 1THERWISE. DISSOLVED REPORTED
DATE I 1 31X75 1X175 4X1175 1176 261176 AVERAGE AND S.D.
TEMP. C e FArAx ol 5.0 5.2 6.5 5.57 0.81
D MGII. 10.6 < lu.lu 0.46
TURB. JTU el ilalalaiel 14.0 ] o 4.36
PH *kkk*k d.2 *kkkk 5 015
CONC. 25C FrRAKE xRk 500.0 620.0 650.0 364
P *kkk*k *kkk*k *khkhkk*k 00 0.0
ALK. 125.0 145.0 9 11.02
*kkkk *kkkk *kkkk 9.5 C 125 + 1.89
T *kkk*k *kkkk *kkkk 4800 *kkkk 265.0 2650 .
cA HONS el 175.0
HDNS 133.0 c C 2c
152.0 3 164.0 6.11
*kkk*k *khkkkk *kkkk *kkk*k *kk kK *kkkk 230 * Kk kkk 369 3 11 ee33 +GE— 4.62
K ok ok ok k i ok ok ok k 2.9 3.4 2 3.23 0.29
cuU kel 0.009 0.0 34U
* Kk kK k * Kk kK k P T
0.013 C
MN i 0.0 C.0 vees
*kKkk*k *kkkk 0007
AS e FHhAxAA HAhAXxA +
HG *kkkk *kkkk 0050 00 C
AG *k Kk kK *kkkk 00 0.0 e H o+
NI il 0.009 Cc.o 0049
ialalaiaied 0.0 Ak 0.0 C.0
CC *kkk*k *kkk*k *khkkk*k 0-0 CO
Ll *kkkk *kkk*k *khkhkk*k *kkk*k 0013 *kkkk
INDICATES INDICATES THE witS NTT

NOTE AVERAGE AND VALUE + - 0.0 INDICATES THE


http://lu.lu

SITE 0O - ( MFTRE DEPTH)

ALL REPCRTED AS MG/L UNLESS
DATE 221175 1711175 AVERAGE
11.5m 14m
C 21.1 19.1 18.5 faialaialel 6.0 S 15.0 12.99 6.05
fadaiaiated 3.8 9.4 6.6 2.72
JTU 7.0 75.0 32.0 8.0 4.0 HERER . kkkkk 8.0 60.22
6.5 7.5 7.8 d.1 8.6 8.5  FAxAx 5.3 8.1 8.03 0.55
CONC. 25C faiaialalel 280.0 290.0 2 65 O 640.0 alalalaie C. 59 4
P ALK. falaiaiael 0.0 0.0 4.0 0.0 4.00 0.0
T ALK. 84.0 88.0 135.0 142.0 143.0 145.0 Y 39 25.87
falaloiale 5.0 11.5 13.5 12.0 12.5 12.0 10.61
T ¢ 139.0 199.0 258.0 100.0 223.22 63.36
CcA 85.0 145.0 ¢ 182.0 100.0 190.0 13t.0 1 52.04
MG 37.0 32.0 3 28.0 76.0 77.0 +CR- 26.31
0 220.0 184.0 250.0 C. L 155.22 65.40
NA 16.5 35.6 30.8 3 falaiaieiol R atetataial 36.0 5 <~ 7.33
K 3.1 3.8 3.3 3.3 3.1 3.29 0.42
*xxkx 0.0 0.005 0.0 0.005 0.007 0.002 *xHxx 0.0 suc G
PB C.0 0.0 0.0 0.0 0.003 J 0.0008
0.009 0.005 0.002 0.005 0.004 0.055 0.0 C.C20 0.0116
MN C.13C 0.004 0.013 0.103 0.018 0.013 faliaiaial SN Calatl 0.066
0.0 0.002 2 0.003 0.002 G J
*xxxx 0.0 lloiaiole 0
HG *xxxx 0.0 0.040  **x*x 0.020 Rafadaiadad 0.0 Fekekeese 0.0123
AC *xxkx C.0 0.0 N 0.0 0.0 0.0 C.0007
NI c.0 Cc.0 0.001 0.005 0.0 ¢ 0.0013
0.0 0.001  0.001 9 0.0028 0.
0.0 c.0 c.0 0.0 0.0 0.0 falaiaioiel Lol
LI ***kxxk  0.014 0. 0.019 0.022 0.022 *xkkx 0.011 0.011 0.0168
NOTE INDICATES NO AS AND 0.0 I PARAMETER NOT

AN STANDARD DEVIATION + - PARAMETER



SITE D — BOTTOM ( 14-21

ALL AS SPECIFIED ONLY.
DATE 1176 261176 2311176 AND S.D.
14m 14m 14m 14m 14m 16m 21m 21m
TEMP. C 12.9 18.7 19.5 9 13,1 FERE* 5.0 ialalaialad 5.1 6.5 12.22 +0k- 6.03
0.0. 4.8 6.8 7.4 e 10.6 alaloialal 11.0 S 8.32 G
JTU 115.0 44.0 4C.0 17.0 10.0  FrRE* 16.0  FFEr* 15.0 1C.0 35.5C
8.2 7.5 7.8 8.2 falalaiaied 8.2  FFExx 8.3 C.3C
25 C 310.0 360.0 500.0 ¢ 560.0 *****  510.0 620.0 650.0 ¢ +Ln-118.68
P ALK. 0.0 0 0.0 ialalaiel falalell el 0.0 +CR~ 0.0
T ALK. 76.0 80.0 ¢ 154.0  *****  130.0 136.0 152.0 32.50
CL- 5.5 5.0 10.0 10.0 12.5 12.0 EeS4 3.25
T 117.0 143.0 195.0 205.0 240.0 *xxxK 463.0 *xxxk D740  265.0
CA HCNS 86.0 146.0 153.0 361.0 180.0 173.66
MG 31.0 33.0 49.0 57.0 72.0  RFERE 102.0  KRRE 78.0 56 26.79
S74 140.0 0 *4***  150.0 170.0 J 34.74
NA 15.5 14.9 24.0 27.1  FEREEx 22.9 falalaialed 30.9 31.1 +08- 6.19
K 3.2 4.1 3.2 4.0 falalaiolal 3.0 falalaialed 3.4 3.4 0.57
0.0 0.0 0.0 0.3 ialaiaialel 0 0.0 0.0 ¢
0.0 0.0 C.0 0.0 *xxkx% 0.002 0.0 C.0 o
ZN 0.CC4 0.007 0.005 **xxkxx (0,013  ***** 0,008 0.004
0.002 k! C.125 0.047 0.043  ***x*x faalolaie ol Cc.0
FE 0.011 0.0 0.301 23 flaieiated **x**  (0.020 0.CC2
AS 0.0 ilaiaiaia B e atataied falaieiaied falaialaied
HG Khkkk E E = 2 KA A KA 0050 0.0 KA KA A
AG 0.0 0.0 0.0 C.0 0.0 FxXEX 0.0 G.0 0.0 C
0.001 0.0 0.001  C.002 falalaiaind 0.0 C.0
0.003 0.0 0.0 o 0.0 FxAk () 0.0 0.0
0.001 0.0 0.0 0.0 *%xx%  0.005 C.0 R
LI 0.004 0.002 C.CCS C.015 *****x  *xxxx (015 0.022
NOTE *****  INDICATES NO DETERMINATION WAS AND 0.0 |INDICATES THE PARAMETER WAS NOT

NOTE AN AVERAGE AND STANDARD VALUE OF 0.0+ OR - O.O0 INDICATES PARAMETER WAS NOT



SITE E - S (SURFACE)

ALL CONCENTRATION

DATE

TEMP. C

PH
COND. 25C
P ALK.

T ALK.
CL-

.

CA

16

504

NA

CcU

MN
FE
AS
HG
AG
NI

LI

NOTE

1

21.5
E
9.0
7.2
265.0
0.0
65.0
0.0
114.0
82.0
32.0
53.0

0.008
0.0

C.CCc4
0.021
0.022
0.001

0.009
0.0
0.0

6.5
9.0
8.2
245.0
0.0
83.0
6.0
120.0

63.0

0.0
c.0
C.0
0.010
0.0
0.0
0.023
0.0
0.0
0.016

E k=

E k=

INDICATES NO

NOTE AN AVERAGE AND

ARE

11v1174 8V11174

20.0

320.0
C.0
87.0
6.0
130.0
93.0
37.0
70.0

0.005
0.0

0.034
0.006
0.029

0.0
0.0

0.0
0.0

C.C12

AS UNLESS
71X74 1
20.0 15.5 2.7
3% Fokkkk
15.0 6.0 4.0 kot
8.4 8.4 it T i
430.0 640.0 600.0 lolalaiaiel Fedededk
3.0 6.0
109.0 124.0 140.0 U Kdkdk
9.0 10.0 10.5 10.0 halaiaiaiel Fhdesek
176.0 241.0 0 260.0 faialaiaad
130.0 169.0 164.0 FkkdKk Kdek Ak
46.0 75.0 halalalalel Fkdkk
192.0 160.0 llalaiaiel elalataiad
15.5 31.6 32.6 halalalaiad
3.1 3.4 3.3 3.1
0.0 0.005 0.002
0.0 0.0 0.0 0.0 lalaioialel
0.0 0.006 0.0 0.0
0.0 0.030 0.017 0.038
0.018 0.003 0.002
0.0
0.0
0.0 0.0 0.0 0.0 lokalalalel hlaiaiaiad
0.005 0.0
0.002 0.002 0.0
0.0 0.0 0.004 0.0
Q 0.021 0.024
WAS MADE AND 0.0 I PARAMETER
OF - 0.0

DEVIATION

DISSOLVED
161V
7.8
g
8.0
C
0.0
140.0 124.0
12.5 10.0
136.0
93.0 66.0
235.0
35.7
3.1 3
J
c.0
0.0
0.003 C
0.0
c.0 c.0
0.0 cC.0
0.0 C.L
NUT
WAS NOT

17.0

38u.0
C.0

6.5
150.0
Cal
40.0

2.6
0.065

C.005

0.0

L.C11

ONLY.

14.85
7.97
15.70
8.15
459.00
4.50
109.80

58.30

27.20

3.16

0.0036

C.0068

C.0085

0.0050

0.0013

0.0021
0.0152

ANC S.D.

+CR- 7.40
1.45
+CP- 17.17
0.47

2.12

+ 28.70
+CR- 2.11
+ 61.76
40.15
22.49
63.55

7.49

0.29

+CR-0.0034



SITE F -

NOTE ALL

DATE

TEMP. C

MG/L
JTU

PH

25

p

T ALK.
CL-

T HMS
CA

MC HDNS

NA

cu
PB

MN
FE

AS
HG «

CcC

NOTE

NOTE AN AVERAGE AND STANDARD DEVIATION VALUE

8.3
50.0
8.0
230.0
0.0
68.0
5.0
95.0
70.0
25.0
45.0
8.6
1.8
0.005
0.0
0.008
0.017
0.011
0.0

0.0
C.001
0.002
0.0
0.004

PAPCMFTERS ARE REPORTED AS

18Vv175 28V1175

24.0
7.5
12.0
8.8

0.0

4.0
110.0

32.0
44.0
16.3
2.3
0.0
0.0
C.CCo6
C.CC5
C.CCs

*Khkkk

0.0
0.0
0.0

NO

I

22.0
7.7
18.0
8.0
330.0
0.0
88.0
5.0
133.0
95.0
38.0
63
15.4
2.4
0.0
Cc.0
0.0
0.003
0.001
C.0

0.0

261X75

18.0
8.5
12.0

205.0
150.0
55.0
100.0
21.5
3.0
0.013
0.0

0.019

0.001

0.0

0.002

0.0
C.015

WAS

31X75

11.5

8.9
9.0

500.0

156.0
11.5
250.0
190.0
60.0

27.7

0.011
0.0
0.003

0.038

0.0
0.0
0.0
0.017

0.0 +

UNLESS

1X175 4X1175

*hkkhk

*hkkkk

*hkkkhk
*hkkkhk

*hkkkk

*hkkkk

*hkkkk

0.0

55
10.2
10.0

8.2

500.0

125.0
10.5
441.0
335.0
106.0
J
22.9
3.0
0.009
0.004
0.014
0.023
0.007

0.0
0.006
0.001

0.015

1176

*khkkkk

*hkkkx

*hkkkhk

*hkkkk

*hkkkhk

*hkkkk

*hkkkk

INDICATES THE

1 2311176
11.6 11.5
9.0 7

8.4 8.3
600.0 640.0
140.0 141.0

12.5 12.5
261.0 263.0
175.0 185.0

86.0 0
170.0

30.1

3.4 3.5
0.0 0.0
0.0
0.003 cz2
0.0 c.0
0.0
0.0 falalaieiad
0.0
0.0 C
0.0 0.0
0.0
c 0.018

WAS NOT

0.0 INaTCATES THE PARAMETER

REPORTED ONLY.

AVERAGE AND S.D.

14.24

8.31

431.13
0.0

8

159.75
60 U
106.71
21.55

0.0050

7.52

+0k- 1.69
14.18

0.26

0.0
- 32.99
+08- 3.6C

28.37
56.52
7.70
0.79
0053



SITE

NOTE ALL

DATE

TEMP. C
MG/L

TURB. JTU

PH

COND. 25C

P ALK.

T ALK.

CL-

1

CcA

MG HMS

cu
PP
ZN

FF
AS
HG

cc
LI

Kk kA

NOTE

E - 3 METRE DEPTH

CONCENTRATION

Kk hk

Kk KAk

*Fhkx

*dhkk

*kAhk

*khkk

Kk KAk

*khhk

*Fhkk

*khhk

INDICATES

11V1174

23.7
7.3
7.0
7.2

250.0

83.0
5.0
120.0
81.0
3s
60.0

0.0
c.0
0.003
0.018
0.0
0.0
0.040

0.0

C.CC3
0.007

ARE REPORTED AS

20.1

*ekdkk

10.0

88.0
5.0
132.0
93.0

*hk Ak

0.005

0.006
0.011
C.C34

0.0
0.0
0.0
0.0

0.012

DETERMINATION

71X74

20.0

19.0
8.3
410.0
3.0
110.0
11.0

133.0
54.0
90.0
13.5

3.0

0.004

0.0

0.0

0.007

0.013

0.0

0.0
0.0

AN AVERAGE AND STANDARD DEVIATION VALUE CF

19X74

15.7
o
4.0
8.4
600.0
9
125.0
11.0

171.0
69.0
162.0
32.7
3.4
0.005
0.0
0.005
0.032
0.003
0.001

0.002
0.001
0.0

0.014

AND

UNLESS SPECIFIED OTHERWISE. DISSOLVED

7.0

7.0
140.0
10.5
244.0
180.0
64.0
188.0
30.0
3.2
0.007
0.0
0.001
0.022
0.003

0.0
0.006
0.0
0.0
0.020

0.0

1

2.9
10.0
3.0

1.0
144.0
9.5
259.0
186.0

160.0
32.6
3.1
0.002
0.0
0.0
0.038
0.001

0.040
0.0

0.0
0.0
0.025

0.0 + CR-0.0

1175

*khkk

*khkk

*Akkk

PARAMETER WAS

WAS

221175 1711175

8.0

8.4

570.0
0.0

140.0
13.0

184.0

3.0
0.0

0.005

0.009

DETECTABLE.

1

*khkk

HAhAh Kk

KkAhhk

*khkk

*khhk

*khkk

*hkhk

FRACTION REPORTED ONLY.

AVERAGE AND S.D.
14.17 7.71
8.65 +CR- 1.91
8.57 5.32
8.14 +CR- 0.50
485.71 +CR-156.93
3.67 3.06
118.57 +0OR- 25.43
3.11
61.71
146.86 44.76
60.71 +CR- 17.84
136.29 63.58
28.84 8.79
3.14 +CR-
0.0034
0.0024
0.0216 +CR-0.0109
0.0085
0.0007
0.0202
C
0.0016
0.0006 +CP-0.0002
0.0009
0.0125



SITE

NOTE

DATE

TEMP. C

0.0. MG/L
JTU

PH

COND. 25C

P ALK.

T ALK.

CL-

r

CA HMS

MG HMS

NA
Ccu
IN
MN
FE
HG
AG

NI

cc
[

NOTE

NOTE

E - 6 METRE DEPTH

ALL CONCENTRATION

I

o

*hhkkk

E

e

21.8

14.0
7.1
275.0
0.0
77.0
5.0
118.0

60.0

0.0
0.0
0.005

0.0

c.0
0.170

0.007

ARE

19.5

47.0

300.0

90.0
5.5
137.0
100.0
37.0
71.0

0.004
0.0

0.005
0.021
0.C3C

0.0
C.0
0.0
0.0
C.0
0.013

71

20.0

33.0
8.2-
400.0
0.0
114.0
11.0
180.0
138.0
42.0
84.0
12.5
2.9
0.0
0.0
0.0
0.0
C.002

0.0
0.006

AS

15.7

8.3
650.0

139.0
11.5

192.0
81.0
205.0

3.8
0.005
0.001
0.005
0.058
0.003
0.001

0.004
0.0

0.0

INDICATES NO DETERMINATION  AS MADE

AN AVERAGE AND STANDARD DEVIATION

OF

0.0 +

UNLESs SPECIFIEC

1

158.0
26.5
2.9
0.007
0.004
0.0

0.004

E k= =

0.0
0.006
0.001
0.0
0.017

0.0

I

.8
4.0

145.0
11.0

260.0

72.0
190.0
33.0
3.2
0.002
0.002

0.043
0.002

0.030

0.0
0.0
0.0
0.025

- 0.3

1175 221175 1711175

*hkkhk

E =

*hkhkkk

EE

B =

INDICATES THE PARAMETER

PARAMETER WAS

7.0

11.0
8.4
600.0
c.0
140.0
12.5
275.0
181.0
94.0
225.0
34.8
3.0
0.0
0.001
0.0
0.0
C.005
0.0

C.0

0.009

NOT

FRACTION

23975

9.3
9.4

*hhkhk

0.0

140.0
11.5

3.0
0.006
0.0

c.0

ONLY.
AVERAGE AND S.D.
12.91 7.19
) 2.09
19.63 14.01
8.11
506.88
3.00 +CR- 0.0
122.88 26.26
9.75 +CR- 2.87
217.75 63.52
152.50 42.31
65.25 22.92
145.38 +CR- 64.63
29.35 +CR-
3.23
0.0032
0.0012
0.0024
C.C249
0.0059
+CR-0.0003
0.0403
0.0005 t
0.0019
0.0006
C.0005
0.0160



SITE F - 5 METRE DEPTH

ALL CONCENTRATION

DATE

C
MG/L
JTU
PH

COND. 25C

P ALK.
I ALK.
CL-

I

CA

MG

S34

Cu

MN
FE
AS
HG
AG

cc
L1

I

16.0
8.1
70.0
8.0
220.0
0.0
72.0
5.0
90.0
68.0
22.0
38.0
7.7

0.0
0.012
0.022
0.016
0.0
0.0
c.o0
0.0
0.0
0.004
0.004

24.0
7.5
12.0
8.8
280.0
0.0

4.0
110.0
78.0

44.0
16.3
2.3
0.0
0.0
0.006
0.012
0.004

0.0
0.0

C.0
0.002

NO

22.0
7.0

8.0
350.0
0.0

91.0

40.0
68.0
15.7
2.3
0.0
0.0

0.001
0.0
0.020
0.0
C.001
0.0
0.0

8.4
12.0
8.4
420.0
118.0
1C
203.0
150.0
53.0

21.5
3.0
0.0

0.003
0.013
0.0

0.0

0.002

0.004
C.C13

AS

31X75

8.7

6.0
6.3

550.0

*hkkhkk

162.0

245.0

74.0

27.8

3.5

0.011
0.0

0.042
0.004

0.0
0.0
0.0
0.0
0.014

AND

AN AVERAGE AND STANDARD DEVIATION VALLE OF

UNLESS SPECIFIEC

E

*hkhkk
Fekkkk

FkA kA

*hkkk*k

s

Kk hk

Kkhkk

*hkhk

0.0

+CR -0.0

I

5.0
10.6

8.2

*hkkk

125.0
11.0

115.0

22.9

3.0

0.025
3.0

0.014
0.027

0.050
0.0

0.0

1176

Khdkk
s
*hkhk

Kk khk

*kkkik

Kk khk

*hkhk

E

*hkhk

E

261176 2311176

5.0

5
13.0

3
600.0

144.0
12.5
265.0
185.0
C

30.6
3.3
0.013
0.0
0.007

0.0

0.0
0.0
0.0
0.005
0.021

PARAMETER

I NDICATES THE

6.8
10.1
5.0
8.3
640.0
Rk
G

12.0
265.0
185.0
8C.0

25.9
3.5

0.0

C.0

c.0

Cc.0
c.o0
c.0

U.C16

WAS NOT

S.C.
13.36 7.53
c.77 +CR- 1.28
+Cm-
8.31 0.26

%

C

8.86 +Lm- 3.57

30.86
1o
S

C



SITE € - 10 METRE DEPTH

NOTE ALL CONCENTRATION PARAMETERS ARE AS MG/L UNLESS ONLY.
18V175 28V1175 5V11175 261X75 31X75 1X175 4X1175 1176 261176 2311176 AVERAUL AND S.D.
TEMP. C 0.5 19.0 20.5 11.0 5.1 s 5.0 6.5 1 .44 ¥-7.34
8.0 7.3 6.7 flaaiale 9.3 e 10.2 10.3 1.32
JTU 230.0 65.0 120.0 45.0 15.0 falalalle 14.0 10.0 S 63.50
PH 8.0 7.0 8.4 8.3 falalaiohad falalaiohad 8.5 C.45
25C 230.0 280.0 380.0 520.0 560.0 5.0 620.0 640.0 &
P ALK. 0.0 C 0.0 e = 0.0 0.0
T ALK. 60.0 C 93.0 148.0 162.0 Fkkkk Fekkkk 140.0 115.25 38.15
CL- 4.5 5.0 5.5 10.0 11.0 FA 11.0 12.5 12.5 5.00 3.42
I HDNS 8.4 110.0 145.0 253.0 folalaiatad 0 274.0 263.0 203.42 ]
CA 65.0 8G 105.0 211.0 flakakoie 185.0 C +0OR- 58.80
HDNS 19.0 30.0 40.0 68.0 42.0 FrExx129.0 86 +UK-
35.0 80.0 130.0 falaialale * 151.0 kKK 160.0 168.0 110.14 55.44
NA 6.4 10.0 S 27.2 28.7 laloioial 23.3 29.2 30.1 9.28
K 1.6 2.2 2.7 3.5 3.5 falalaiolad 3.0 3.5 3.5 2.54 +CF- 0.72
cu 0.003 0.0 0.010 0.0 0.009 falaiaioied 0.010 faiaialalel 0.0 0.0 VRV
P3 0.001 0.0 0.0 0.0 Fkkkk 0.002 Fkkkx 0.0 Cc.0 0.0007
0.014 0.007 0.004 0.002 *xEEx0.013 0.006 +uK-0.0047
C.025 0.011 0.043 0.021 0 flialaiaie 0.012 Fekkkk 0.0 C.0 0.0174
FE 0.040 0.007 0.001 0.001 0.004 0.007 Fekkkk 0.0
AS 0.0 0.0 e 5
alaiaiaied 0.030 Fkkkk Eeiaiaiaied Fkkkx 0.0 +Lk-0.0242
AG 0.0 0.0 Cc.0 0.0 0.0 0.0 falaalaied 0.0 Cc.0
NI 0.003 0.0 0.0 0.0 L 0.004 0.0 Cc.0
0.002 0.0C2 0.0 0.0 0.0 Cc.0 +
cc 0.0 c.0 0.001 u.0 0.0 0.0 Ce 2
LI 0.004 0.016 0.014 falakalaied 0.015 0.021
NOTE ***** INDICATES DETERMINATION WAS AND 0.0 INDICATES THE PARAMETER NOT

NOTE AN AVERAGE AND STANDARD DEVIATION VALLEOF o + OR - 0.0 1 THE PARAMETER NOT



SITE £ —

(7.2-9 METRE DEPTH)

NOTE ALL CONCENTRATION PARAMETERS ARE REPORTED AS

DATE

TEMP. C
MG/L
JTU

25C

T ALK.
CL-

CA

MG HAS
S34

NA

Cu
PA
ZN
MN
FE
AS

AG
NI

co

NOTE

NOTE AN

1

E k= =
E
EE
E k=

EE

*hkkkk
EE
E
E s
E s
*hkkkk
e
E
*khkhkk
*hkkkk
EE
E
E
*hhkkk

S

*hkkkk
Rk

*hkhkkk

11Vv1174 8V11174

21.8
4.3
195.0
7.1

C

0.0
83.0
5.5
13C.0

40.0
74.0

*hhkkk

0.0
0.0
0.008
0.050
0.0
0.0
0.0
0.0
0.0
0.015
0.0
0.011

INCICATES NO DETERMINATION

AND

DISSOLVED

1175 221175 1711175
8m =S rnm

UNLESS
71 19X74 6X1174
8m 7 .2m S rm
19.2 19.0 15.1 7.0 3.1 falalalalel
146.0 430.0 40.0 75.0 folalaiaied halaiaiadel
7.5 7.8 8.2 8.5 falalalalel llaioiale
30C.0 395.0 600.0 ialalaiaied
0.0 0.0 3.0
86.0 133.0 146.3 138.0 147.0 sloiaiadel halaiaiaied
3.5 11.5 12.5 10.0 11.0 alalaioiel
134.0 179.0 2 5.0 239.0 262.0
98.0 128.0 0 167.0 200.0 haiaiaiaiel
36.0 51.0 92.0 72.0 62.0 ialalaiaded ialalaiaied
70.0 80.0 230.0 162.0 160.0 fslakaiaiad
12.5 25.2 33.2
0.006 0.006 0.005 0.004 halalalalel
0 0.001 0.0 0.002 alialiakaiel
0.003 0.006 0.0 liaioiale A
0.042 0.119 0 0.059 flalaiatel
0.039 0.007 0.003 0.003 haiaiaiaiel
0.0 EE = = = ELE =
c.0 0.0
0.0 G 0.0 0.0 0.0 alalaiaal
0.0 0.0 0.004 0.004 0 FeAAAA
alaiaiaiel 0.001 0.002 0.0
0.0 0.0 0.0 0.0 0.0 olalalalel
0.C13 0.006 0.021 3.017 0
MADE AND 0.0
DEVIATION N CF - INDICATES

42.0
8.4
61C.0

140.0
13.0
276.0
185.0
G
220.0
35.6
3.0
0.0

0.0
0.0

0.0
0.0
C.C13

NUT

8.7

12.5

0.006

EE

c.0

c.0

WAS NOT

23475

B

*khkhkk

E R

*khkhkk

*hhkk

E R

E R

EE

*hkhkkk

*

Fkk f*

Rk
*hkkkk

*hkhk

ONLY.

S.D.

12.59 +CR- 7.04
7.80 +crR- 3.05
122.00

8.05 0.54
520.63

3.00 +CR- 0.0
126.38 - 26.25

Co 3.53

220.88 +CR- 63.72
U

66.38 +CR- 22.66

9+ 3]

2% Q.42

3.28 +CF- 0.42

0.0007
0.0278
0.0422
0.0074
c +
C.0005
C. Co05
C. Co14
C.0029
C
C.Ci71



SITE E - ( METRE )

ALL CONCENTRATION PARAMETERS AS DISSOLVED 2 ONLY.
DATE 75 11 X75 4X1175 I S.D.
12m 16.5m 16.5m
TEMP. C 17.5 19.0 20.5 11.0 VF* 5.1 5.1 6.5 12.57 6.44
0.0. 8.0 7.3 6.7 8.3 10.6 9.7 10.5 & “-1.47
JTU 230.0 65.0 45.0 % 22.0 falalaiekl 5.6 € +Cr- 76.01
PH 8.0 7.0 7.8 8.4 8.3 8.2 8.5 ¢ +uUuR- 0.45
C 230.0 560.0 540.0 ¢ 640.0
P ALK. 0.0 0.0 falaialala B iataieial c
T ALK. 60.0 75.0 93.0 148.0 fliaiaiaied 140.0 141.0
cL—™ 4.5 5.5 10.0 11.0 KRR 11.0  FFEF* 13.0 12.5 5.06 -- 3.5C
a 84.0 110.0 145.0 235.0 253.0 335.0 *xkkx 2730  265.0 88.76
CA 65.0 8C.0 105.0 167.0 211.0 250.0  F*Ex* 175.0 R
30.0 40.0 68.0 42 falsiadeiad falalalelel 88.0 86.0 27.76
47.0 80.0 *x%*x  160.0 180.0 113.14 58.77
NA 6.4 10.0 S 27.2 28.7 24.8 30.7 30.5 21.0 5.57
K 1.6 2.2 2.7 3.5 3.5 3.0 3.4 3.5 2.52 0.71
0.003 6.0 0.010 0.0 0.009  **4-** s 0.0 U K
0.001 c 0.0 0.0 0.0 alaioiaiel falaleiaie c.o
G.C14 0.001 G 0.002 sxkkk Q017 *****  0.008
MN 0.011 0.043 C.01 0.026 ***** (g2 ***** (0.013 0.0
FE 0.040 C.001  0.001 FrRAXE0.010 R 0.0
AS c.o H*ksxk 0.0 lalaioialel alaiaialel falaieiale
HG ( 0.030 0.040  *****x (0.0 lloiaiolel 0.0177
0.0 c.0 0.0 ielaiaiaiad 0.0
NT 0.003 0.0 c.0 c.0 0.0 *xkkx 0.005 0.0 +0x
co 0.002 0.002 C.0 0.0 0.0 0.0 0.0 c.0 o +3R-0.0007
cc 0.0 0.0 C.0 0.001 ¢ FrHEX 0.0 0.003
LI 0.004 0.002 C.ccs 0.016 3.014 *****  0.016 0.021
NOTE *****  |INDICATES DETERMINATION WAS MADE AND 0.0 THE NOT

NOTE AVERAGE AND STANDARD DEVIATION VALUE OF 0.0 + CR - 0.0 INDICATES THE PARAMETER WAS NOT



SITE F - S (SURFACE)

ALL CONCENTRATION PARAMETERS Aw.F AS
DATE 1 I 71X74 19X74
TEMP. C 20.6 23.0 17.5 17.0 13.0
0.0. falaiaiaial
13.0 6.0 50.0 28.0 6.0
PH 7.9 7.3 8.0 8.3
25 C 265.0 230.0 330.0 360.0
P A 0.0 0.0 0.0 0.0 0.0
T 72.0 75.0 103.0 154.0
CL- 0.0 5.0 5.5 8.5 14.0
I HONS 105.0 115.0 144.0 166.0
CA 70.0 78.0 111.0 192.0
1G 35.0 37.0 33.0 33.0
S04 50.0 62.0 77.0 80.0
10.5 40.1
K 3.4
cu 0.010 0.0 0.005 0.006
0.0 0.0 0.002 0.0 0.001
ZN 0.009 0.037 0.001 0.005
MN 0.007 0.0 C.0 0.052
FF 0.020 0.0 0.036 0.005 0.003
0.0 0.0 falalalaiel 0.0
0.070 0.0 falalalaial
C.0 0.001 0.0
NI 0.0 0.0 0.0 0.001 0.004
0.0 0.0 lioioiale 0.002
cc C.0 0.0 0.0 0.0
L1 0.009 0.012 0.021
NOTE NO DETERMINATION <

NOTE AN AVERAGE AND STANDARD DEVIATION OF

¥

UNLESS

16X174

5.6

16.0
8.4

2.0
132.0

235.0

72.0
140.0
25.4
2.7
0.005
0.003
0.001
0.021

0.0
0.005
0.001
0.0
0.016

I

E ek =

*hkkk

E

E

1175

KAhAx FkAkA

E e

Bk =

EE s

B =

*Akk A

Kk Ak

Hh A Ak

e

1711175

11.0

12.0
8.5
57C.0
0.0
136.0
12.5
254.0
170.0
84.0

33.1
3.0
0.0

0.0

C.0
0.0

C. 6

PARAMETER WAS NUT

PARAMETER v

G}

5C.L

0.007
C.0
C.550
CaC

0.002

0.021

NOT

2305

40.0
t.2

6.0

8¢
4C

0.044

ONLY.

14.50

40.33
8.07

2.00
/3
8.88
177.56
123.67
53.89
106.44
23.82

0.0045
0.0010

C.C189
0.0093
C.0005

0.0012
0.0018

0.0019
0.0116

ANC S.D.

5.69
0.91
60.04
0.38

+C4- 0.0
31.20
3.29

+24- 67.41
44 .08
25.44
64.95
11.35

0.63

+

+*



SITE F - SURFACE

NOTE ALL

DATE

0.0.

JTU
PH

25C
P ALK.
T ALK.
CL-
T HORS
cA
MG HDNS

NA

Ccu

'3

FE
AS
HG

co
cc
L1

AN AVERAGE AND STANDARD DEVIATION

18Vv175

17.0
8.4
110.0
7.9
210.0
0.0
60.0
4.0
80.0
64.0
16.0
33.0
6.5
1.5
0.004
0.0
0.014
0.012
0.014
0.0

0.0
0.001
C.003
0.0
0.003

PARAMETERS ARE

I

20.1
7.7
25.0

260.0
0.0
7C.0
4.5
102.0
73.0
29.0
41.0
9.8
2.0
0.0
0.0
0.012
C.Ci1
0.014

B

*khkk

0.001

0.0
0.003

INDICATES NO

20.5
8.5

8.1

0.0
83.0
5.0
119.0

37.0
55.0
13.8
2.1
0.0
0.0
0.007
0.014
0.002
0.0

0.0
0.001

C.0

17.2
10.6
22.1

140.0
11.0

65.0
130.0
29.6
3.7
0.0
0.0
0.004

0.001

*hhkk

KAk k

0.0
0.002
0.0
0.001

WAS

10.3
9.4

8.3
610.0
*hkkkk
178.0

11.5
277.0
209.0

68.0

Rk

32.4

0.0

0.046

o

Fehkhk

0.0
0.008
0.0
0.0
0.017

0.0

UNLESS SPECIFIED OTHERWISE. DISSOLVED

1

E =
EE

EE

E =

B =

E

*hhkkk

*hkhkk

*hkkk

*hkkk

E e

*hkkkk

A*4**

0.0

4X1175

4.9
10.8
13.0

8.2

500.0
E
125.0

11.0
299.0
230.0

149.0
22.2
2.9

0.002
0.017
0.020

0.0

0.003
0.0

0.012

E

Rk =

E

R

EE

Rk

E s

EE

*hkkkk

0.005

*hkkkk

INDICATES

261176
5.5 7.0
11.0 1c
S
8.5
610.0 630.0
3
¢ 140.0
12.5 12.5
261.0 o
175.0 185.0
86.0
160.0
30.3 31.7
3.3 3.5
0.0 0.0
0.0
0.005 0.104
0.0 C.0
0.0
0.0 falafadaded
C.0
0.0
0.0 c.0
0.0 Cc.0
0.021
WAS NOT

PARAMETER WAS NOT

ONLY.
S.D.
12.81
9.61 1.28
26.75
= 0.28
461.bc +
0.0
Gy 41.38
3.78
85.62
29.55
136.29 K= 9
22.04 10.59
2.85 0.88
G
+
+04-0.0002



site F - METRE

NOTE ALL PARAMETERS REPORTED AS UNLESS DISSOLVED REPORTED
1 1 I T1X74 I 1 1175221175 1711175 23V75 AND S.D.
2m 2m 2m 3m

TEMP. C folaale 23.5 17.7 18.0 12.9 8.0 - 15.18 5.62

MG/L 6.0 e jaleiaialal R aiaiaiel S & - 0.99
TORE. JTU HHIHIK 8.0 4.0 * 12.0 255.0 68.17 95.78
PH HHIIK 7.5 1.7 8.0 8.3 ekl 8.6 0.41
conp. 25C *hxkk 250.0  340.0 0 falakieied 0 446.67
P ALK. flakalale 0.0 0.0 0.0 0.0 3 0.0 U 0.0 0.0
T ALK. el 70.0 91.0 106.0 151.0 ekl ekl 136.0 falakaiakal 25
CL- 5.5 5.5 13.0 ol 13.0 8.5 9.25 3.39
1 110.0 144.0 155.0 fleiaioial ekl Fhxkk 256.0 166.0  *Fxx** 188.50 73.16
CA folalalola 99.0 124.0 204.0 Fhkkk  Akkkx 1740 U 132.50 +cr-
mc HONS R 33.0 450 21.0 96.0 54.33 28.93
S folalalola 66.0 78.0 76.0 240.0 Fhkkk kkkkk kkkkk kkkkx o 180.0 1z 118.67 f'R-
NA ielaiaiaiad alaioiaiel 10.5 AR ek ke 33.1 19.7 25.62 12.96
K 25 3.7 *kkkk *kkhkk S 3.02 +cp- 050
co *FRHxxE 0.0 0.006 0.004 0.006  ***** 0.0 G 0.0040
PB folakekaled 0.0 0.0 0.001  *xx 0.0 0.0 +

Fkkxk 0.006 0.0 0.002 0.005 Fkkdx *FRxxE 0.0 G0y KEEER 0.0038 0
MN el 0.0 0.025 0.006 0.059  Fx***x  HkARx 0.043 C.012 0.0242
FE wxxrk 0,0 0.C3C  0.004 0.008 HAIE 0.005 ca 0.0036
AS Kkhkk 0.0 Fkkkk 0.0 Fhkkk falekaiale 0.0005 +cr-o0.0
HG 0030 0020 *khkkhkk *khkkk *kkkk KhhkKk 00226 +O4'00169
AG 0.0 0.0 0.0 C.0 C.0005
NI 0.0 0.0 0.003 0.001 falakaieiad C.0 0.0011
o FekKkdk 0015 0030 0001 E T T KAKKK *kkhhk 00 CO *khkk 00094 .
cD 0.003 0.0 0.0 0.0 % 0.0 C.0 e
0.008 0.013 0.022 0.009 C.C20 +

NOTE ***** |NDICATES NO DETERMINATION WAS MADE AND 0.0 I THE WAS NOT

NOTE AN AVERAGE AND STANDARD DEVIATION VALUE oF 0.0 + orR - 0.0 INDICATES THE PARAMETER WAS



sitTe F - BoTTOM METRE

ALL CONCENTRATION PARAMETERS ARE AS UNLESS SPECIFIED OTHERWISE. DISSOLVED REPORTED ONLY.
DATE 18V175 28VI175 I 3175  1X175 1176 261176 2311176 AND  S.D.
2.8m 2.2m 2,5m
168 199 20.0 163 109 e 5.1 5.5 6.7 12.65 6.37
7.2 8.3 9.5 6.6  FFFE* 10.8  FEAEE 10.0 9.9 1.16
TURR. JTU 101.0 35.0 25.0 80.0 22.0  FrRE 14.0 17.0 38.00 33.74
PH 8.1 1.7 80 8.3  FwrEx 3.2 3.5 8.4 8.22 0.27
conp. 25C 210.0 c ¢ c 560.0 *****  620.0 630.0
P 0.0 0.0 * * iiaialaiad +cr- 0.0
1 62.0 70.0 85.0 152.0 178.0 Fr¥** FRERR 1440 144.0 121.88 43.10
4.0 5.0 5.0 a 12.0 10.5 12.5 12.5 9.19 3.81
T HONE 103.0 121.0 *xxxx - 314.0 266.0 260.0 2C8.63 +CR- 91.44
62.0 84.0 133.0 o R 9300 M 186.0 185.0 151.75
18.0 25 37.0 67.0 65.0 84.0  FrFI* C 75.0 25.22
4 34.0 38.0 50.0 130.0 F¥**x kwxxx 160.,0 ¥+ 160.0 20C.0 110.29 68.39
NA 6.5 9.9 13.7 26.6 32,4  FEERX 25.4 30.3 24.3 21.76 10.13
K 15 2.0 e 3.3 3.8 3.0 wwkrk 3.5 35 0.92
cu 0.0 0.0 0.011 0.0 0.009 *****  0.018 **** 0.0 ) 0.0051 +CR-0.0068
PB 0.0 0.0 C.0 0.0 0.0 0.002 ***** 0.0 0.0 1.6007 0005
IN 0.014 C.006 ¢ 0.004 0.003 ***** (0,017
MN ¢ C.C C.022 0.038 o *xxkxk 0.042 0.0 1.1241
FE 0.009 0.002 0.0 0.008 0.006 0.0 C.O0
0.0 CIO *kkkk *kkkk *kkkk *kkkk *kkkk C.CCC5
HG Fkkkk ekl 0.030 0.030  *rF**
AG 0.0 0.0 0.0 ¢ 0.0 FAAAE 0.0 0.0 0.0015
0.002 c 0.0 0.001 0.0 0.002 0.0 C.o0
0.003 ¢ C.o0 0.0 02 0.0 0.0
0.025 C.0 0.0C3 0.0 FREFE 0.0 0.0 0.0
L1 0.003 0.003 C.018 0.017 ***** (0,016 ***** (0,021 0.020 1.1132
NOTE INDICATES NO WAS anp 0.0  INDICATES THE PARAMETER noT DETECTADLE.

NOTE AN STANDARD DEVIATION VALUE oF 0.0 + ¢ - 0.0 INDICATES THE WAS NOT



SITE

NOTE

TEMP. C

MG/L
JTU

PH

COND. 25C

P ALK.

T ALK.

{

:

CA HONS

MG

NA

Cu
PB
IN
MN

AS

HG
AG

cc
LI

NOTE

20.7

11.0
7.1
254.0
0.0
64.0
0.0
100.0
70.0

35.0

E

Kk AAk

0.008
0.0
0.008
0.006
0.016
0.0

AN AVERAGE AND

G - S ( SURFACE-ARKANSAS

ALL CONCENTRATION PARAMETERS ARE

23.1 17.8
9.0 28.0
8.0 7.7

250.0 350.0
7] 0.0

75.0 S

5.0 ¢}
142.0

80.0 106.0

28.0 c

63.0 75.0

-
0.0
0.0
0.007 C
0.0 0.005
0.0 0.0
0.0
0.540
0.0 0.0
0.0
0.0 J
0.008 0.014

DEVIATION

I NLET)

17.3
E e e
40.0
3.0
440.0

103.0

160.0
117.0
43.0
Ja 0
10.5
2.4
0.0
0.0
0.0
0.0
C.003

Kk kk

0.0
0.0

0.0
3.0

INDICATES NO DETERMINATION WAS

AS MG/L

19874

13.0

12.0
d
715.0

0.0
154.0
14.0
307.0
207.0
100.0
2)0.0
39.5

0.004

0.006
0.039

0.004
0.0

0.0
0.0

0.001
0.0

AND

OF 0.0

UNLESS
X 6X1174
E
3.0
131.0 144.0
10.0 9.0
26
165.0 185.0
144.0
25.2 32.3
2.7 3.0
0.005 0.004
0.003 0
0.002 0.0
0.030
0.004 0 02
3.3
V]
0.005
0.0 0.0
0.0 0.0
0.017 0.021
0.0 INDICATES

1175 221175

E e

Kk Ak

KAk A

KkA Ak

E

E e

4.0

650.0

140.0
13.0

186.0

190.0
32.0

3.2
0.0

0.0

0.005
0.031
0.001

0.005
0.0
0.0
0.025

PARAMETER

DISSOLVED

11.0

13.0

167.0
82.0
205.0
34.3

Cc.0

0.0

0.0
0.0
0.0
0.004

Cc.0
0.009

8.5 14.8
U
65.0
€
1¢& u
115.0 81.0
41.0
14.5
0.005
C
0.0

<

C.019 UaC

NOT

ONLY.
AVERAGE AND S.D.
13.62 6.29
0.81
50.40 + V]
8.06 0.45
464.45
3.00 0.0
110.18 +CR- 32.78
9.72 3.08
74.62
134.45 48.93
58.45 26.32
124.00
25.96 10.31
0.59

U

0.0076 +CR-0.0090
+CR-0.0154

C.

C. C005

C.1163 9

0.0035 + (o]

0.0024

C

0.0018

0.0147 +



SITE G - SURFACE

NOTE ALL CONCENTRATION

DATE

TEMP. C

TURB. JTU
PH

25C
P ALK.
T ALK.
CL-
r

NA

Cu

PB

FE
AS
HG (
AG
NI

cC

NOTE

NOTE AN

16.8
8.4
67.0

200.0
0.0
61.0
4.0
79.0
59.0
20.0

6.5
1.5

0.007?
0.011
0.016
0.017

0.0
0.0
0.0
0.003

20.0
7.2
30.0
7.9
250.0
0.0
70.0
4.5
103.0
74.0

36.0

2.0
0.0
0.0
0.006
0.010
0.007

*AkkAh

0.0
0.0
0.0

INDICATES NO

21.0
8.8

8.2
300.0
0.0

85.0

117.0

37.0
53.0
12.9
2.6
0.008
0.0

0.008
0.002
0.0

c.0
0.0
0.0
0.0

SPECIFIED OTHERWISE. DISSOLVED

I 31X75 I 1176 261176 2311176
18.5 E = = = E k= = = 8 i 1
11.6 fiahaiaia R aiaieid 10.6 12.0
10.0 14.0 Fkkx 10.0 5.0
8.7 el 8.3
€ B610.0  FxExx xwkxw 600.0 720.0
E = o =
140.0 182.0  **x*x  swkkaw 141.0 147.0
10.0 12.5 13.0 12.5
247.0 253.0  FxExx FxxEx 2640
180.0 *kxAx  kxkEx 1750 196.0
67 0 7 EE = EE = 89.0
153.0 240.0
30.1 C
3.8 3.8 3.0 2.7
0.0
C.0 0.0 falalaiale 0.0
0.304 0.002 0.010 ¢
0.012 0.021
0301 E R = = o 0.0
EE e 0.0 E R = =
C.0 0.0 flakaieied 0.0
c 0.0 liaiaiaie 0.0
0.0 0.0
0.302 0.0 iolaiaioel ***x* 0.0 0.0
0.018  *x**x  swkkxw 0.015 0.022
WAS MADE 0.0 THE WAS NOT
OF + CcrR - 0.0 WAS

AND STANDARO DEVIATION

REPORTED
AND S.D.
14.05 5.45
S
21.11 21.25
+OR-
S
0.0 o]
[¥]
4.13
90.21
13. CC 60.53
30.65
23.33 - 13.27
0.92
C.CCC7
[
Ce 5

+JR-C.0006

OETECT1.ULE



SITE RVR AT HOOT OF WTR 1/2 v FRM

ALL AS MG/L UNLESS OTHERWISE. DISSOLVED
71X74 16X174 6X1174 1175 221175 1711175
TEMP. C 23.6 24.8 18.6 13.5 8.0 % 55 10.0 16.3 7.06
0.0. MG/L lolalaieled 11.0 v 10.5 10.52 3
JTU 8.0 10.0 ¢ 14.0 12.0 12.0 5.0 6.0 46.0 0 +06- 12.06
PH 8.3 7.6 8.6 8.5 8.5 75 0 «- 0.31
25 ¢ 254.0 275.0 360.0 600.0 ! falataied i) 3
P 0.0 7.0 0.0 4.0 ke 0.0 6.00 +°%- 1.73
T ALK. 81.0 - 109.0 121.0 142.0 0 *xExx 140.0 1.3.).0 115.64 27.34
CL- 0.0 5.5 5.0 12.0 10.5 11.0 11.0 1,.5 +c=- 278
T HONS 95.0 135.0 188.0 244.0 264.0 262.0  F*F** g 256.0 2/4.0 0 214.73
CA HONS 71.0 93.0 133.0 0 182.0 205.0 198.0 131.0
MG HDNS 0 30.0 42.0 55.0 133.0 80.0  FwxEx 93.0 G 194.0 53.0 61.55 50.11
4 70.0 72.0 184.0 220.0 *xxxx 230.0 26 153.00
NA eiaiaiaia B s atatated 13.0 31.9 32.4 33.6 35.0 38.6 8.11
K Fete® o Fatet o g Tast 3.2 3.4 3.5 3.4 R 3.8 3.2 EPl 2.8 3.37 0.32
0.008 0.0 C. 0.0 0.0 0.005 o0.003 0.0 0.0033 +
P8 0.0 0.0 0.0 0.0 0.003 0.0 0.0 0.0013 +05-0.0020
0004 o.c cs < 0.002 o0.001 v 0.0 0.0 cC. +06-0.0051
MN 0.005 0.006 0.0 u. 0.011  0.005 *xxEE 0.0
0.008 0.0 0.0 0.002 0.002 0.002 0.0 0.0 C.001 +C
0.0 0.0 Fkkkk 0.0 0.002 . 5
HG 1 o.1 0.020 0.0283 + ¢
0.0 0.0 0.0 0.0 0.0 0.0 0.0 = = 00 +CR-0.0000
NI 0.003 0.0 0.001 0© 0.006 0.006 C.,i.2 ¢
. 0.018 0.0 laladedated 0.001 0.0 0.0 0.0 3
cc 0.004 0.0 0.0 0.0 0.0 0.0 0 2 C.0020
LI 0.011 2 ¢ 0 0.023 0.028 0.015 0.012 +CR-0.0105
NOTE INDICATES NO 0.0 INDICATES ThE WAS

AN AVERAGE AND VALLT OF + CR - 0.0 I WAS NOT



H - SURFACE

ALL

C
0.0. mGsL
TORE. JTU
PH
25C
P
7
CL™
T
CA
4G
NA
K
Ccu
MN
HG
AG
cc
NOTE AN

21.0
9.3
19.0
8.0
290.0
0.0
81.0
5.0
112.0
30.0
32.0
60.0
11.4
1.9
0.003
0.001
0.007
0.003
0.012
0.0

0.0
0.0

0.003
0.0

INDICATES

AND

23.2

20.0
8.2
320.0
0.0
75.0
5.0
125.0
91.0
34.0
63.0
12.2
2.7
0.0
0.0
C.CC3
0.003
0.006

EE

0.0
0.0
0.0

0.002

SV

24.0

8.0
8.6

5.0

5.5
137.0

15.8
1.8
0.0
0.001
0.006

0.006
0.0
0.010

0.0
0.0

C.00s

19.2 11.3
10.8 10.J
12.0
8.6
425.0 540.0
b 154.0
9.0 12.5
196.0
136.0 181.0
60.0
R
21.9 29.1
3.0 3.5
0.010
C 0.0
0.001
C. 0.021
0.004 0.004
E
0.0
0.0 0.0
0.0 0.0
0.0 0.0
o 0.017
MADE

DEVIATION VALUE OF 0.0 +

UNLESS SPECIFIED

1175

3.2

*hkkhk

120.0 E

B =

210.0
33.0

23.9
3.0

0.011
0.0
0.012

B [v]

0.006

0.000
0.0

E = 0.002 * 0 xxx

0.0
0.014  wwkwx

0.0 INDICATES THE

- 0.0 INDICATES THE

DISSOLVED

10.0
13.0
8.5

*hkkkk

145.0
13.0
265.0

75.0
180.0
31.9
3.4
0.0
0.0
0.007

0.016
0.0

EE

0.0

0.0
0.0

0.024

2311176

1C

*hkkhk

143.0

13.0
276.0
193.0

32.0

3.6
0.0
C.0

0.0
*m>

0.0
0.023

NOT

NOT

AND
15.62 6.85
+Le” 1.66
13.13 5.28
8.41 0.24
5.CC
115.38 +0k ™~ 31.42
3.66
201.00 +0w™
147.25
21.89
57.16
22.27 8.44
0.69
C002
Lal
0.0049



SITE I (ARKANSAS PIVER

= ALL CONCENTRATION PARAMETERS AS MG/L UNLESS SPECIFIED ONLY.
DATE 1191114 16X174 6X1174 1175 221175 1711175 191975 v AVEPACTr Afg S.O.
TEMP. C 6.5 10.1 16.3
MG/L alaiaioll ielalaiaiel 11.2 S 1.84
JTU lalalaioiel 1C.0 22.00 +CR-
PH 8.4 7.S
25C 620.0 40C.0 591.67 b}
0o ALK. 0.0 0.0 0.0
T ALK. S 125.67 +CR- 24.83
CL- 12.5 12.5 1. U 11.67 1.44
I HONS 294.0 252.67 55.18
S s.C 137.0 167.33 27.06
MG HDNS Fxxxx105.0 s :3.0
A laiaiaiaiel ltiaiaiale 2y 2¢C G ¢ 15
NA iiaialalel e ek 32.83
K 3.2 w 3.17 0.45
cu 0.0035
C.0005 C
ZN u.0065
MN 0.0 .
FE 0.001 C C.0015
AS 9
KG ( * % ¢ 3.0005 -
0.0 0.0 0.0007
NI FrwEx 0.0 0.0010 +
FeAAA ( G
0.) C.
LI C ¢ -
N DETERMINATION WAS 0.0 | 5 NUT

AND 20 DEVIATION OF + - 0.0 4



SITE 1 -

NOTE

TEMP. C
MG/I.

TUFR. JTU

PH

CONE. 25C

P ALK.

.

CL-

.

MG

NA

Ccu

ZN
MN
FE
AS

AG
NI
co
CD

NOTE

NOTE AN AVERAGE AND STANDARD DEVIATION

18.5
10.3
31.0

8.0

290.0

Cc.0

5.0
111.0
79.0
32.0
54.0
11.4
1.9
0.004
Cc.0
C.012
C.008
0.190
Cc.0

c.0
0.003
0.003

0.0
0.006

PARAMETERS ARE

22.0
FhAkk
18.0
8.3
320.0
c.0
78.0

125.0
91.0
34.0
65.0
12.3

2.7

0.0

0.0

0.002

0.003

0.004

0.0
0.001

0.004

INDICATES NO

v I

23.0
10.1

8.3
330.0

83.0
5.0
136.0

40.0
73.0
15.6

2.6

0.0
0.0
0.0

0.0
0.010

c.0

Cc.0
Cc.0

e e

Ea =

*kkk*k

Kk AA

*kkkk

WAS

AS MG/L UNLFSS SPECIFIED ONLY.
I 1176 A AND
E o b ko E o =
10.20 +0Ok- 0.14
* gk kx *kkk*k * k kKK 84C
ialaiaiaied 313.33 20.82
itioiaialel C.0 +UA- 0.0
E e E o 124.00 12-53
e FhAKKk o .54
ialialal -Vl 13.10 - 221
FAxAK 240 +Lk T O.aa
0.0045
E o
+Lk —0.0003
E o E +
0.0015
*kkk*k CCC].?
+UR-C.0018
falslaieied 0.0017 *
ol 0.0103
AND 0.0 |INDICATES PARAMETER
OF 0.0 + - 0.0 INDICATES THE WAS



APPENDIX B — Suspended Fraction, Impoundment Data



ALL

P5

AG
N1

LI

MG
SUSP.

*khhk

Al

0.000

0.0
0.0
0.0

0.01
0.50

0.013
0.0

0.04
2.30

0.0
0.0
0.013

0.170
0.0

0.01
0.05
0.05

0.0
0.0

0.010

0.3
0.010
0.0
0.0
0.0
0.0
0.0
0.01
0.02

MC/L

19X74

0.0
0.0

0.0
0.0

0.0 +

0.0
0.313
0.028
3.130
0.0
0.0

0.0
0.0
0.02
0.04

0.030

0.0

0.0
0.0

0.31
0.0

0.04
3.00

1175

4 xkxx

*hkhk

Fkprx

kKK kKK

KAkF Ak

EiaT- Selialial

THP

1711175

0.011
0.0

0.C34
0.3
0.0

0.0

0.0
0.02
0.06
0.37

AS

0.024
0.099

c.0
0.0

0.100

0.0030
0.0339
0.0164 -
R -
0.0005 +
0.0005 +CR~™
5
3
' 0.026
+0;- 0.273
0.048

0.02°



A-S

ALL ARE REPORTED AS UNLESS SPECIFIED SUSPENDED FRACTION
DATE 18 I SV 31X75  1X175 4X1175 1 2311176 AND S.D.
cu 0.002 0.005 0.004 0.002 FrRxEkE 0.001  FEER* 0.0 v 0.0062
PB 0.0 0.0 0.0 0.0 0.0 ¢ u.0005 0.0000
0.011 0.001 0.006 0.002 0.003  Fxx*x  dddkkk  xkkkk (0.0 0.0 G
MN 0.004 0.005 0.001 0.003 0.014
0.510 C 0.0 0.010 ***** (0.010 *xk%x - 0.070 0.110 +0k-
AG 0.0 0.0 u.0 0.0 0.0 FHRxxE 0.0 FrxEx 0.0 C.0 Ue
NI 0.0 0.0 0.0 0.0 0.0 *xkEx 0.0 C.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 -
0.0 0.0 C.0 0.0 0.0 0.0 0.0 0.0 C.
L1 o 0.0 0.0 0.0 0.0 FrREAX 0.0 0.0 C.0
NA 0.0 J.40 0.32 0.31 0.36 FrxHxx 0.14 Fxxxkx 0.23 0.02 U.423 - 0.153
K 0.07 0.02 0.06 0.01 J falaialaioel 0.04 0.05 0.u40 0.022
CA 0.31 3.07 0.26 0.14  Fwxxsx 0.25 0.20 0.092
MG 0.14 ) 0.0 0.0 flalaiaialolaialolaiale 0.05 ol 0.036 0.050
SOSP. MAT. 21.00 4.50 4.CC 2.53 3.00 FFFIEE 1130 FRExAE 5.50 7.50 7.375 6.151
NOTE NO AS MADE 0.0 INDICATES TEE PARAMETER WAS NOT

AN AVERAGE VALUE OF 0.0 + CcR - 0.0 TEE AS



SIT =

ALL

DATE

PB
N
AN

NI
Cco

LI
NA

MG

MAT.

NOTE

NOTE

* Dk

*kkkk

*kkkk

*kkkk

*hkkkkk

A - 3 METRE DEPTH

PARAMETERS ARE
11v1174
0.0 0.0
0.0
0.100 0.0
0.010 o0.007
0.170
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
Cco 0.0
0.0 0.0
0.0 0.0
0.77 0.06
0.04
3.00

INDICATES NO

AN AVERAGE AND

AS UNLESS
71
0.0 0.0 0.0 0.0
0.0
0.0 0.0 0.0 0.0
0.017 0020 0.033 0.011
0.070 0.040
0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0
0.0 0.14 0.33 0.29
0.01 0.0 0.03 0.01
0.05 0.30 0.25
0.02 0.02 0.05 0.04
3.50 7.50 1.50
MADE AND 0.0 1
VALUE OF 0.0 + CR-0.0

1175 221175

*hkkkk
*hkkkk

- Fkkkk

*k-kk

*kkkk

SUSPENDED

PARAMETER WAS N T

0.004
0.0 0.0
0.001
0.C32
0.038
0.0
Co
0.0 Cc.o
0.0
0.02 9.07
052 051
0.11
13.00
AS NOT

REPORTED

23V75

0.001
0.0

0.009
u.074
0.0
Cc.0

0.0
0.0
0.06

AVERAGE S.D.

0.0017 0.0023

c 0.0000
+CR- 0.0331

0.0181 -

0.0813 -+ 0.0531

0.0005

0.0005 0.0000

C.0005 +CR -

0.0005 -0.0000

0.0005

0101 + 0.127

0.022 0.031

0.232 0.267

0.052 +cr- 0.029



SITE A - 3 METRE DEPTH

NOTE ALL CONCENTRATION

ARE AS SPECIFIED SUSPENDED FRACTION ONLY.
CATE 18V175 26V1175 31X75  1X175 1176 261116 2311176 AVEKAGE S.D.
cu 0.004 0.007 0.013 0.015 0.005 0.013  ***** 0.0 0.0 + 0.0058
0.0 0.0 0.0 0.0 0 0.0 *xxxx 0.0 U 0.0000
0.023 0.006 0.016 * 0.006  ***** (0.0 c.o 0.0080
0.032  0.007 0.100 cC.Cc12 0.0324
0.520 0.12C ¢ 0.070 GO EEERE b 0.1551
0.0 0.0 0.0 iiaialalel FAAAX 0.0 Cc.0 C. S
NI 0.0 c.0 0.0 0.0 0.0 % 0.0 0.6 Ce + c.01C4
co 0.0 0.0 Cc.0 0.0 0.0 0.0 FrREEX 0.0 0.0
0.0 0.0 c.0 0.0 ) 0.0 Fwxkx 0.0 0.0 0.0000
LI 0.0 0.0 c.0 0.0 0.0 FxxkxE (0.0
NA 0.05 0.41 0.36 0.85 0.44 0.41 c.c3 0 0.274
K 0.07 0.04 ce 2 0.07 * 0.02 0.04 0.022
CA 0.32 0.14 0.30 0.52 0.15 0.46 0.34 g 9 0.135
MG 0.15 0.02 0.03 0.0 #=#: 0.03 0.04 0.04 0.040 0.047
22.50 3.50 c 2.50 2.50 6.50 6.00 ¢ +OR- 6.616
INDICATES WAS 0.0 INDICATES THE PARAMETER WAS NOT
NOTE AN AND DEVIATION VALUE OF + - 0.0 1 THE WAS NOT



SITE - 6 METRE

NOTE ALL
11Vv1174
0.0
PB e = O . 0
ZN FeAAA 0.019
0.014
0.070
FhAkAk O-O
NI FAAAA 0.010
co
LI e
NA
< 0.0
CA
0.04
SUSP. MAT. 2.10

ARE

0.0
0.0
0.0
0.006
0.200
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.06
0.06

0.0
Ge 0
0.024

INDICATES NO DETERMINATION WAS

NOTE AN AND

DEVIATION

) AS MG/L UNLESS SPECIFIED

0.075
0.0

0.050
0.230
0.0

0.0

0.0
0.0

0.10
3.00

OF

0.0
0.0
0.0
0.030
0.090
0.0
0.020
0.0
0.0

0.0
0.0
0.03
0.04
6.30

0.0

0.0
0.0
0.0

0.0
J.Oo
0.10

0.16
0.02
2.50

INDICATES

- 0.0

1175 221175 1711175

Hek Ak E s 0.005

E R

0.0
0.0

=

0.06
0.02
0.43
0.12
7.50

PARAMETER NOT

0.110
0.0

C.L

0.10

0.010
0.120
u.o
0.0

0.44
C.03

(@]

AVERAGE

0.0005

0.0236
0.1107
0.0005
0.0114
0.0005

C.
0.109
0.011
0
0.059

+02-

+CR-

S.D.

0.0246
0.0000
0.0149
0.0135
0.0645
0.0000

Ual

0.0002
0.0000
[}
0.012
0.193
0.038
4.008



L -6

NOTE ALL

P B

MN

LT

CA

SUSP. MAT.

NOTE

NOTE AN AVERAGE AND STANDARD DEVIATION

DEPTH

18v17528V1175 5V11175 261 X75

0.0
0.0

0.450
0.0
0.0
0.0

0.0
0.0
0.17
0.22
0.13

23.50

0.007
0.0

0.003
0.004
0.080

0.0
0.0
0.0
0.0
0.33

0.01
4.50

NO

0.004
0.0

Ea s
E s

Kk AAk

0.0
0.0

Cc.0
0.0

4.00

0.0u2
0.0
0.004
0.013
0.030
0.0
0.0
0.0
0.002

0.34

2
0.17
0.01
2.50

WAS

AS UNLESS

31X75 1X175 4X11/5

0.013 lliolalioiel 0.0
0.0
0. E s 0.304
0.011 E

E s 0.050

0.0 0.0
0.030

0.0
u.o 3.0
0.0 liaiaiale

0.45 FH**H*x*x 0.36

0.0 0.07
0.51 Q

0.10 02
2.00 7.50

1176 261176 2311176

e

Kk Ak

Ea e

E =

Ea e

Ea =

*hhkhk

AND 0.0 I NDICATES THE

| NDICATES

C.002
0.0
0.0
0.010
J

0.0
0.0
0.0

0.0
0.0
0.04
0.27

5.50

0.0
0.010

0.08
0.05
0.25
0.03

NOT

WAS

AVERAGE ANn  s.D.

MY

+Or-

+O0k-

+JP-

0.0054

0.0000

G5

0.124
U

6.923



SITE A-9METRE OEP TH

ALL CONCENTRATION

DATE

NI

LI

NA

CA
MG

SUSP. MAT.

NOTE

1

0.0

0.021

0.0

0.0

0.0

0.0
0.0
0.03
C.C2
0.13

NO

AND STANCARD DEVIATION VALUE

ARE

0.0
0.0

0.055
0.160
0.0
0.010
0.0
0.0

0.04
6.40

MADE

AS MG/L UNLESS SPECIFIED

*hkkk

#*

*hkkk

*khkkkk

*hkkhkkk

AND

0.0
0.0 0.0
0.0 0.0
0 0.040
0.0 0.0
0.0
0.0 0.0
0.0 0.0
0.0 0.0
3.0
0.J
0.0
0.03 0.01
2.50

1175 221175 1711175

KLY wwn

e sk sk ke ke

INDICATES THE PARAMETER was NOT

- 0.0

1

SUSPI:NDED

¢ 0.004
c.0

0.0

S.D.

0.0013 +CR- 0.0014

0.0012 +CR-
0.0313
C.1733 +CR- 0.1400
C.0005 0.0
0.0021 - 0.0039
C. +CR- 0
0.0

0.0005 + -
0.075
v} u
0.057 0.050

+0--



DEPTH

NOTE ALL mG/L
1 I I 31X75 1X175 [ 1176 2311176 AND S.D.
cu 0.0 0.004 0.019 3.0 Frxxx 0.012 0.0 08
0.0 0.0 0.0 FeAeA % 0.0 0.0 U 0.0000
0.011 0.005 0.010 0.002 *xxxx 0.004 Fxxxx 0.0 0.0042
0.025 0.008 0.006 0.007 0.010 Fxxxk 0.006 FhAAx 0.011 Latd 9 0.0063
0.410 0.220 0.12C 0.020 0.0°0 olaiaiaie C G
AG 0.0 0.0 0.0 ialalaiaie lalalaialed 0.0 0.0 ]
NI 0.0 o 0.0 0.0 0.0 FrFEE 0.0 3.0 0
On 0.0 0.0 0.0 0.0 FHFXE 0.0 0.0 0.0 G.000G5
cc c.0 0.0 0.0 FrAExE 0.0 0.0 0.0000
LI 0.0 0.0 0.0 0.0 0.0 falalalalel 0.0 0.0 0.0000
0.40 0.21 0.34 0.04 C.0 0.214
K 0 0.08 0.05 0.0 0.06 0.03 ¢
0.34 0.37 ialaiakaiaiad 0.34 = 0.27 < 0.165
MG 0.13 0.04 G2 0.0 v oiaiaiaiaied 0.04 0.048
18.00 8.00 2.00 g R 8.00 U 7.313 4.847
FxAAEX  INDICATES NJ WAS 0.0 INDICATES PARAMETER WAS NOT

7TE AN AND STANDARD DEVIATION v -+ - 0.0 INDICATES THE PARAMETER WAS NUT



cu

A6

SUSP.

NOTE

A - 12

ALL CONCENTRATION

E s

E e

Fk kA

Kk AA

FhkAAKA
Fh kA Ak

e

Kk dhk

AN AVERAGE

FohhkA

Nn

STANDARD

AS MG/L
E e
e
KA L Kk
{
E Kok kA Ak E e *
Hek Ak KAk Ak FodkKkk
Ea = E =
KhAAAKx KA AKKAK
E KAk A AK
e
MADE 0.0 INDICATES
D 0.0 OR - 0.0

221175
E
L's
s
* 3
*hkkk . 0.0
FHhAxAA
***4*
3.15
v
AS

c15

ol

0.930

0.18

1.3C
0.25

S.D.
0.0025 +G. -
¢ 0.0
C.0095 +CR-
+71 - 0.4879
0.0005 0.0
+CR- C
0.0005 0.0
0.0005 0.0
C.0005
0.120 0.085
0.175 0
1.185 0.445
0.20u U
37.000 22.627



N
MN

CcC
LI
NA

CA

NOTE

NOTE

A - 12

ALL
18V175
*& *
%%
*
NO
AND

REPCRTEU

KoKk K

KA A A A

MAUI

DEVIATION VALUE

UNLESS

0.0

1X175

- 0.0

1176

*kkk*k

*kkk*k

INDICATES TPE

THE

SUSPENDED
2311176
0.0 0.0
0.0
0.0 0.0
N 0.016
0.060
0.0
0.0
0.0 co
0.0 Cco
0.0
0.03 c.c2
0.03 0.02
0.32 0.22
0.04 C.03
15.50 10.00
NOT

ONLY.
AVERAGE AND S.D.
¢ 0.0
0.0
0.0
0.C135 0.0035
0.0
0.0
0.0005 0.0
0.0
0.007
+0k- 0.007
0.270 0.071
0.007
12.750



SITE

NOTE

cu

MN

N1

co

CA
MG

NOTE

NOTE

A - BOTTOM ( 8-15 METRE DEPTH)

ALL CONCENTRATION

8m
0.021
0.025

0.560

0.0

e e 0.0

0.0

iliolaioiel Cc.0
0.0
0.02
ialalalalalel 0.40
alaiaiaialel 3.20
0.68
144.00

INDICATES NO

AN  AVERAGE AND STANDARD DEVIATION VALUE OF

ARE

0.0
Cc.0
0.0
0.030
0.560
0.0
0.02C
0.0
0.0
0.0
0.0
0.06
0.06
0.16
19.70

19X74
8.5m
0.038
0.0 0.0
0.0 0.122
0.063
0.150 FAFAA
0.0 0.0
C 0.030
0.0 0.0
0.005 0.0
0.0 0.0
0.0 0.32
0.0 0.82
0.05 1.20
0.04 6.60
360.00
WAS MADE  AND

UNLESS
12m

0 0.0
0.0 0.0
0.0 0.0
0.033 0.035
0.300 0.040
0.0 0.0
0.040 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.36 0.06

J 0.0

0.43 0.13

0.09 0.03

6.00 2.50
0.0

0.0 + QR -0.0

OTHERWISE.

1175

E =

Ak AA

Ak AA
E s

E s

Fok ek Ak Ea e

INDICATES THE PARAMETER

SUSPENDED

1711175

0.0

C.Ccc3
0.036
0.033
0.0
0.0

0.0

0.0
0.05
0.04
0.47
0.13

10.00

NOT

191975

0.0

0.0
c.0

0.16

I NDICATES THE PARAMETER WAS NOT

0.18
0.28
1.50

53.00

AVERAGE

0.0084
C.0032
0.0284
C.1778
0.3104
C.0005

0.0005
0.0010
C.
0.137
0.205
0.849
0.904
76.025

+CR-

0.0129
0.0082
0.0489
0.2309
0.3278

0.0156
0.0000
0.0015
0.0000

0.136
0.288
1.014
2.145



SITE A — (10-17 METRE

ALL CONCENTRATION AS UNLESS SUSPENDED REPORTED ONLY.
DATE I 11 I 31X75 I I 1176 261176 2311176 ANT)  S.D.
10.5m 10.5m 12m 17m
co 0.0 0.016 0.018 0.001 0.006 *xAEE 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.020 0.0 0.0069
7N 0.0 0.006 0.004 0.037 0.004 0.001 0.0 c.0 0.0124
0.017 c.008 0.007 0.048 0.003 0.006 **kk** 0011 0 0.0147 0.0144
0.280 0.200 2.200 0.0 V] falaiaiaiel 0.080 0.070 0.7430
c.o 0.0 0.0 0.0 0.0 0.0 ek ek 0.0 c.o Ch 0.0000
NI 0.0 0.0 0.0 0.0 0 0.0 Fkkekk 0.0
0.0 0.0 0.0 0.0 FAxEX 0.0 c 0.0005 +UR™
cc 0.0 0.0 0.0 0.004 0.0 0.0 0.0 0.0 9 0.0012
0.0 0.0 0.0 0.001 0.0 0.0 0.0 C & 0.00C2
NA 0.0 0.35 0.36 0.32 0.31 0.0 0.0 J 0.180
K 0.05 0.05 0.04 0.0 0.05 0.04 0.01 0.066
0.0 5 2.00 3,21 Awwkx 0.26 0.28 0.25 v
0.03 0.10 0.03  FAHEEx U.02 xxxkkx 0.05 0.04 0.115 0.193
MAT. 2 4.50 11.50  FxxkEx 1.00 9.00 0.438 4.355
NO AND 0.0 THE NOT

AN AND 0.0 + PP - J  INDICATES THE PARAMETER WAS



SITE

NOTE

B - S ( SURFACE)

ALL CONCENTRATION

DATE 27V174

ZN

FE
AG
Ni
co
cD
LI

CA
MG

NOTE

NOTE

*AhkAh

Kkhkk

*AkkA

e

FokkAkx

MAT. 3.10

INDICATES

1

0.0
0.0

0.115

0.060
0.0

C.140

0.0

0.0
0.0
0.0
3.20
0.04
3.10

ARE REPORTED AS

0.0

0.0
0.007
0.120
0.0
0.0
0.0

0.0
0.0
0.0

0.04
6.0

71

0.0
0.0
0.0
0.013
0.050
0.0
0.0
0.0
0.0
0.0

0.0

0.03
0.02
4.10

WAS

19X74

0.0
0.0
0.0
0.025
0.040
U
0.020
0.0
0.0
0.0
0.0
0.06
0.03
0.02
2.50

AND

AN AVERAGE AND STANDARD DEVIATION VALLE OF 0.0

UNLESS SPECIFIED OTHERWISE. SUSPENDED

16X174

0.0
0.0
0.0
0.033
0.060
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.01

5.50

0.0

+C -

1

0.0
0.0
0.012
0.040

0.0

0.0

0.0
0.20
0.0
0.17
0.02
1.50

1175

e

*hkhk

KAk A kx

*AkAkk

221175 1711175

*hkhk

Fokdkk

** N1

INDICATES THE PARAMETER

0.0
0.001

0.013
c.o0

0.0

0.0
0.01
0.0
0.31

6.50

0.0 INDICATES THE PARAMETER

0.0

C.u45

0.0

11.00

NUT

KEPURTED

0.130

C.17
0.01
6.50

AVERAGE

0.0008
C.0005
0.0145
0.0202
0.0662 R=
0.0005
0.0182 -
C.0005
0.0005
C.0005
0.076
0.014
0.426 +
0.036
5.070 +CR-

0.0008
0.0000
0.0378

0.0384
0.0000
0.0461

0.0000
0.0000
0.148

1.028
0.025



B-S

ALL

C9

MN
FE
AG
NI
Ccb
cc
L1
NA
K
CA
MG
SUSP. MAT.

NOTE Fohhkk

NOTE AN

0.0
0.0
0.008
0.028

0.0
0.0
0.0
).0
0.0
0.0
0.07
0.22
0.14
21.50

PARAMETEPS 4
0.005 0.024
0.0 0.0
0.003 0.008
0.006
0.050
0.0 0.0
0.0 0.0
0.0 c.0
0.002 Cc.0
0.0 0.0

0.31 0.40

0.0 0.07

0.05 0.47

] 0.03

(=]

261X75

0.003
0.0
0.004
0.013
0.050
0.0
0.0

C
0.001

0.49
0.06
0.22
0.0

2.50

DEVIATION VALUE

MADE

AS

31X75

0.007
0.0
0.010
0.013
0.070
0.0
0.0
0.0
0.0
0.0

0.04
0.14

3.00

AND

UNLESS

1X175

E s
E ek
Kk kA k

E e

Kk dAk

E e

e

E s
Kk A A KA
KA KA AK
*hhkhkkk
*hhhkkk

*hkkkk

0.0 INDICATES

0.016
0.0
0.005
0.006
0.070
0.0
(1.0
0.0
0.0
0.0
0.37
0.05
0.39
0.04
14.00

0.0 + OP - 0.0

1176

KAk A

E s

E e

Kk dhk

KA kA A
KA kA AK
R
E
KA kA AK

E s

261176 2311176 AND S.D.
0.0 +Lk- 0.0086
0.0 C.0 0.0005 + 0.0000
0.0 0.0 0.0049 0.0036
0.010 0.014 +0 0.0073
0.070 0.060 Cc.1167 C.15C6
G 0.0 5 +CR- 0.CCCO
0.0 Cc.0
0.0 0.0
0.0 0.0 0.0007 +0O -
0.0
0.04 0.01 0.209
0.03 0.023
0.36 S <
0.04 0.04 +0OP- 0.121
1.50 S
WAS

SUSPENDED FRACTION

NOT



SITE 8 - 3

NOTE ALL

DATE

Cu

AG
NI

cC
LI
NA

CA
MG
SUSP.

*hkkk

NOTE

NOTE AN

METRE

I

*hkkkk

*hkkk

*hkkkk

*hkkk

PMAMETEFS 4

11v1174

0.0
0.025
0.015
0.070
0.0
0.010

0.0
0.0

0.0

0.04

INDICATES

STANDARD DEVIATION

1

0.0

0.0
0.007
0.090
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.07
0.06
6.70

E

UNLESS SPECIFIED OTHERWISE.

AS
71 16X174
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0
0.023
J
0.0 0.0 0.0
0.0 “ U
0.0 0.0
0.0 0.0 0.0
0.0 0.0
0.0 0.0 0.0
0.01 0.06 0.0
0.03 0.0 U
0.02 0.02 0.03
falaioioiaiel 2.50 4.00
WAS 'AOE AND 0.0
CF + -

I 1175 221175

0.0
0.0 Hekeokkk
0.0 Fekeokkk
B Fkkkk
0.050
M4

0.0
0.0 3
0.0
0.0

U

0.0 FokkKkk
0.13 *xxxxx
0.02 *xxxxx
2.00

THE
INDICATES

EE =

=

E k= =

E

E e

E =

*hhkkkk

EE = =

Tk

WAS

1711175

0.002
v

0.001

0.034
0.0
0.0

0.0

0.0
0.04
0.04

0.09
6.50

WAS

0.00
13.50

0.003

0.036

0.0
C.US

ONLY.

0.0009

0.0048
0.0212
0.C692
0.0005
0.0059

0.065
0.018

0.046

AND S.D.

+DR-
0.0000
0.0079

0.3267
0.0030

+CR-

0.0003
+CR- 0.0000
+CP- 0.109
+CR- 0.023

+CR-
+CR-

0.027



SITE 3 - 3 METRE

ALL

Ccu

CcC
CcC
II
NA

CA

SUSP.

NOTE AN

0.0
0.0
0.018
0.032
0.550
0.0
0.0
0.0
0.0
0.0
0.01
0.07
0.33
0.16
24.50

0.0

0.002
0.007
0.230

0.0
0.0
0.0
0.0
0.44

INDICATES NO

0.005
0.0

c.0
C.0

0.0

0.0
0.40
0.05
0.21

5.00

161/175 231/1175 SVI1175 261 X75

0.0
0.004
0.012

0.0
0.0

0.0

0.47
0.09
4.00

VALUE- OF J

AS UNLESS SPECIFIEC

31X75  1X175 4AI1175

06 Fkkkk
0.0 falaiaiatad
*hkkkkx
[6) E = = =
3
0.0
J
0.0 falaiakaie
O . O *hhkk
*hhkk
O ; 45 E
0.35
k=
0.0Q2 ******
3.00
AND 0.0

+ op - 0.0

*hkkhk

0.0 *hkkk
0.004  *xwwx
0.006
0 *hkkkk
0.0 *hkkhk
0.0
3.0 *hkkk
0.0
E ko
0.05

2 *hkkkk

0.03

*hkkhkkhkkh Kkhkkhkhhkk

0.0
0.0
0.0
0.011
0.070
0.002

0.0
0.0

0.05
0.03

0.04
6.00

THE PtRAAETER

INDICATES THE

SUSPE!'IDED
1176 261176 2311176

O.U

0.cec
0.0

0.0

C.0

0.03

0.04
8.50

WAS

AV6IAGL  AND S.D.

0.0041

0.0000

G +0k- 0.0057
+04- 0.0085

0.0005
0.0000

Ce 5 0.0000

< - 0.0030

0.274 +uk- 0.2C6
Jal o

0.115

C.C  +uK- C.053

7.599



Ll

SITE R -6 DEPTH

ALL

DATE

Cu

ZN

MN *Ahkk

AG *A*4*
N1
co

L1
NA
K

CA

SUSP. MAT.

NOTE NO

NOTE AN AVERAGE

8v11174

0.0
0.0
0.0
0.008

0.0
0.0
0.0
c.0

0.0

Cc.Cc1
0.08
0.C6
5.10

DEVIATION

0.0
0.0

0.

0.0
0.0
0.02
0.03
0.01

AS UNLESS
0.0 0.0
0.0 0.0
0.0
0.022 0.030 0.017
0.050
0.0 0.0
0.0 0.0 0.0
0.0
0.0 0.0 0.0
0.0 u.o7
0.0
0.03 0.07 0.09
0.02
2.00 5.50 1.50
O.0
OF 0.0 + - 0.3 1

*khkk

SUSPCNDED

0.003

C.Cu2

*AkkAh

0.0
0.0

0.0

0.0

0.04
0.03

NIT

® rARAMETER

0.024

NOT

c.0

C2

ONLY.

0.0009

0.0917
0.0005

C.0005
0.031

0.160
0.042
5.300

S.D.

0.0009
+CP- 0.0000
. 0.0040

0.0092
+C4-

0.0033
+09-

0.0000
+CR- 0.035

0.020

0.181

0.031

+C - 3.689



ALL
DATE

MN
AG
11
NA
K

MG

4AT.

-8 - 6

NOTE AN

DEPTH

0.0
0.0
0.014
0.023

0.0

0.0
0.0
0.001
0.01
0.31
0.07
0.11
20.50

AND

0

0.0
0.005
0.007

0.0
0.0
0.0
0.0
0.0
0.36
0.01
0.21
3.03
3.50

NO

0.0
0.0
0.002

C.0
0.0
C.0
0.0
0.0

0.01
0.04
0.0

5.00

0.003
0.0
0.009

0.040

0.0
0.0
0.0
0.0
0.39
0.02
0.12
0.27

WAS

0.0
0.001
0.010
0.030
0.0
0.0
0.0
0.0

3.3

AN

0.,2

UNLESS

1X175

E e
Rk
Kk Ak

B =

E

E

E

EaE ke

E e

D 0.0

1176

0.013

O . ) E

O . 004 *hkkk

FkA Ak

O . 080 e =
0 E ek

0 . 0 E

0 ; 0 E e

*

0.0

O . 34 Bk

0.05

KxA A Ak
0.04
10.00

CR - 0.0 INDICATES

2311176
0.002
0.0 G.0
0.0
0.011  0.010
0.060
0.004 0.0
0.0
0.0
0.0 0.0
0.0 C
0.08 C.09
0.04 ¢
Cc.32
0.05 0.03

WAS

0.0105
C. 1C37

0.0005

0.244
J.Ct,5

ANO S.D.

+ 0.0042
- 0.0000
+0w-

C.1354
C.CC12
0.0104

0.0002
0.156
0.105
0.136

1 0.086
6.349



SITE

PB

MN

FE

AG
NI

L1

NA

CA

SUSP.

NOTE

NOTE

— 9 METRE DEPTH

ALL CONCENTRATION

1 11Vv1174 8V11174

0.0
0.016

0.0
0.0
0.0
0.0
0.0

0.02

0.03

* 0.10

MAT. 10.60

71

0.0
0.0
0.007
0.059

0.0
0.010
0.0
0.0
Cc.0
0.0
0.01
0.07
0.04
5.20

INDICATES NO DETERMINATION WAS MADE

AN AVERAGE AND STANDARD DEVIATION VALUE OF

AS M
19X74 16X174
0.0 0.0
0.0
0.0 0.0
0.033 0.033
0.100
0.0 0.0
0.0 0.020
0.0 0.0
0.0 0.0
0.0
0.0
0.0 0
0.0 0.30
0.02 0.05
7.00
0.0
0.0 + CR

- 0.0

SPECIFIED OTHERWISE. SUSPENDED

6X1174

0.0
0.0
0.008
0.016
0.050
0.0

0.0

0.0

0.0
0.31
0.03
0.27
0.03
3.00

1175

| NCICATES

221175

*444*
*4’4*

I NDICATES THE PARAMETER WAS

0.002 C
c.0
0.002
0.033
0.038 0.063
0.0 0.0
0.0 0.0
C
0.07
U.03 0.06
0.23 0.59
7.00 13.00
WAS NUT

N REPORTED

23V75

0.001

0.02

6.50

AVERAGE  »

0.0008
C.0005
0.0047
C. C297
0.1139
C. C005
0.0041
0.0005

0.0005
0.104
0.021
0.233
0.060

+CP-

+CR-

+CR-

+C

S.D.

0.0005

0.0043
0.0136
0.1012

0.0072
0.0000
0.0000
0.0000
0.140
0.019
0.198
0.029



Ll

SIT B - 9 METRE DEPTH

ALL CONCENTRATION £ UNLESS FEPORTED ONLY.
16V17528V1175 9V11175 261 X75  31X/5 1X175 4X1175 1176 261176 2311176 AVERAGE ANn sS.D.
cu 0.0 U5 0.015 0.003  ****x*x *xxkxk 0.0 0.0 0.0073 c7
0.0 0.0 0.0 0.0 0.0 t 0.0 0.0 0.0 u.0u05 0.0000
ZN 0.006 0.006 0.003 0.005 0.0 0.0024
0.016 0.009 C.004 0.017 0.013 0 J 2
0.260 0.040 *xxkxx  (0.090 L] 0.1037
AG 0.0 0.0 0.0 0.0 FxXXE 0.0 0.0 0.0 5 +3 0.0
NI 0.0 0.0 0.0 0.0 0.0 Cc.0 +UR-
co 0.0 Cc.0 Cc.0 0.0 0.0 alaiaiaie 0.0 0.0 0.0300
co 0.0 0.0 0.0 0.0 Ve 1 *xXxx 0.0 0.0 0.0 Ce 6
LI 0.0 0.0 Cc.0 0.0 0.0 0.0 0.0 . C.COCO
NA 0.0 0.34 0.35 0.41 e 0.46 0.0 0.05 0.205
K 0.04 0.0 0.03 0.05 FeFTeAA 0.07 ooz 0.03 G 0.023
0.0 0.20 0.25 0.26 0.22 ¢ 0.198 +0OR- 0.082
0.08 0.34 0.01 0.01 lalioalataied 0.04 0.04 0.04 VI 0.024
MAT. 16.00 6.50 5.CC 3.00 6.00 8.50 4.250
NOTE NJ WAS AND I PARAMETER NOT DET TAbLE.

NOTE AN AND DEVIATION + - INDICATES NOT DETECTABLE



Ll

SITE

NOTE

DATE

ZN
MN
FE
AG
NI

Cco
CD
L1

NA

CA

MG

SUSP.

NOTE

NOTE

8 — 12

DEPTH

ALL CONCENTRATION PARAMETERS

1 11vV1174 8V11174

REPORTED

19X14

UNLESS

1175 221175

KA A Ak

KA Ak

KA AA

=

KA AA

Aok AR A

*AhkA Kk

HKekeAeA A

KA A A A

KA A Ak

Ko Ae Ak

MAT.

INDICATES

AN AVERAGE

DETERMINATION WAS MADE

STANDARD DEVIATION VALUE OF

P

*khkk

SPECIFIED OTHERWISE. SUSPENDED

*hk Ak

KA A A A KekeAe A A

AND

0.0 I

0.0 + OP - O.

Ko A A A

THE PtRAMETER

INDICATES THE PARAMETER

e

*Ahkk

KA A Ak

T =

AS NOT

0.0
c.0

16.uu

AS NOT

0.001

0.0
0.0

0.0

Cc.0

0.31

5.50

ONLY.
AVERAGE AND S.D.
0.0015 0.0007
C.0005 +CR~ 0.0
C.0007 +CR™
0.0395 +CR~ 0.0177
0.5250 0.5728
0.0005 0.0
0.0005 0.0
0.0
0.0005 +CcR~ 0.0
+CR —
+CR —
U +CR~ o0.014
0.545
0.070
7.425



SIT® B - 12 METRE DEPTH

ALL - APE MG/L UNLESS SUSPENDED ONLY.
18V17528V1175 VI1175 261X65  31X75 1X175 4X1175 1176 261176 2311176 AVEKAGE AAP S.L.
0.0 Ga 0 0.009 0.008 *rRrxK (0,309  **EF* 0.0 0.0 v +0,- 0.0066
PB 0.0 0.0 0.0 0.0 0.0 FxxxEx 0.0 +J 0.0000
0.0 0.001 0.001 0.006 FrRIFF . 0.011 < 0.0 0.007 0.0039
0.016  0.012 0.013 0.018 0 0.008 0.015
0.010 0.340 0.060 0.1425 -+ 0.1071
AG 0.0 c.0 0.0 0.0 0.0 J lalalaiolal 0.002
0.0 0.0 0.0 0.0 FHRAXX 0.0 FAxAE 0.0 C.C3C
cu 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ¢
cc 0.0 C 0.0 0.0 0.0 0.0 2 GG D
L1 o 0.0 0.0 0.0 0.0 FEREEE D iaiaiaialel 0.0 c.0 U 5 +0k- o
NA 0.0 0.31 0.32 0.45 U 0.03 9 0.240 win— 0.175
K 0.03 0.07 0.05 0.05 9 0.05 0.04 a 0.026
0.0 0.21 0.14 0.22 0.20 FHHHrx 0.54 0.24 0.35 G
MG 0.06 G2 0.0 0.13 0.09 0.03 0.05 0.054 0.041
SUSP. MAT. 11.50 11.00 3.50 1.50 FrxEERX 23,00 * 7.00 & 3 6.927
NOTE ***** INDICATES AND 0.0 |INDICATES THE NOT

NOTE AN AVERAGE AND VALUO 0.0 + - 0.0 THE NOT



B - 15 METRE DEPTH

NOTE ALL CONCENTRATION

OATS

MN
FE

NI
co
CD
LI
NA

CA

SUSP. MAT.

*hkhkk

NOTE AN

18Vv175

0.004
0.0
0.025
0.021
0.300
0.0

0.0
0.0
0.0
0.01
0.0
0.0
0.12
16.50

AND

0.030
0.0
0.045
0.086
4.200
0.0
0.0
0.003
0.0
0.002
3.83
0.72

241.50

0.016
0.0

0.006
0.035
0.130

0.0
C.0

0.37
0.06
0.27
0.03

*ok K kK

*hkkhkhkk

*hkkkk

*hkkkk

*hkkkk

*hKkkkhkk

DETERMINATION WAS

DEVIATION VALUE

AS

*hkhkhkk
*hhkkkk
*hkhkkhkk
*hkhkkhkk

*hikkk

0.0 +

UNLESS SPECIFIED

sk Kk k

* Kk K

Kk kK ke ok

* ok kk kK

Kk Kok Kk

Kk Kok Kk

Kk Kok Kk

Kk Kk K

ok kK x

Kk kK kK

*ok Kk kK

Kk Kk kK

Kk Kok KKk

SUSPENOLD

1176 261176 2311176

KKKk

KKk kK

Kk kK kK

* ok kk kK

Kok Kk kK

INDICATES THE

INDICATES

0.0
0.0
0.0
0.011

0.0
0.0
0.0
0.0
0.0

0.04
0.40
0.06
5.00

U
0.0
Ce.
0.017
0.060

0.02

0.04
9.00

NOT

AS NOT

AND

+OR-
+UuR-

0.0340
+3k-

C +0OE-

0.260
()
+iji-

0.0128
0.0

0.0304

%)
0.0132
0.0011
c.0

0.351
0.3C8
1.652



IT B -

JOTE  ALL

PO

MN
FE

NI
co
CcC
LI

K
CA

MG
SUSP. MAT.

NOTE *khAk

NOTE

(9-15

*khkkkk
*hkkk
*hkkkk
*hkkkhk
*Fhkk
*hkkkk

*hkkxk

*hkkk
KAk k
E =

*kkkkhk

*hkkkkhkk

*hkkkhk

PARAMETERS
9m 9.7m
0.0 0.0
0.024
C 0.002
0.030 0.024
0.090
0.0 0.0
0.0 0.0
C.0 0.0

C
0.0 0.0
0.0 0.0
0.0 C. (3
0.07
0.03 0.12
3.20 12.20

AND STANDAPD

9.7m

0.0

0.048
0.300
0.0
0.010
0.0

0.0

0.04
0.21
0.03

0.0
0.0

0.240

0.0

0.0

0.24

8.50

0.0

0

0.0
0.040

0.0
N
0.0
0.0
0.0
0.0
0.0
0.11
0.06
9.50

0.0

SPECIFIED
1175
0.0

0.0 *hkkkhk
0.073

Fohkhk

0.0

0.30
0.06

0.14
19.50

INDICATES THE

ZCF0.0+CR-0.0

SUSPENJED

*hkkkhk

*hkkk

*hkkkhk

*AkkAk

0.002
0.0

0.082
0.500

0.0
0.0

0.14

1.30
0.23

NOT

15m

0.0

C.003
C.20

NOT

13.6m

0.0

W

ONLY.

,.NO

0.0017 0.0025
C.

0.0776 +fIR-

0.5744 0.53

C.0005 +CR- 0.0000

0.0016 0.0032
0.0000

+CR- 0.0006
C 0.122
C.100 0.174
1.217 +04-
0.259
+CR-



Cu

ZN
MN

AG

co
cc
L1
NA

CA
MG

NOTE

E =

ALL

18Vv175

0.0
0.0
0.007
0.02)
0.360
c.0
0.0
c
0.0
0.001
0.01
0.08
0.0
0.10

MAT.

NOTE AN AVERAGE AND

17m
0.024
0.0

o

0.003
0.002

23.90
3.00

748.50

16.5m
C.C25
Cc.0

C.C56
3.300

CaC
0.001

0.46
0.56

12m
0.009
0.0
0.001
0.010
u.o10
0.0
0.0
0.0
0.0
c.0
0.32
0.0
0.22
0.0
1.50

VALUE

AS UNLESS

31X751X175 4)41175

0.008 *AkkAh

0.0 *khkk
*dhkk
*Akkh
*Akkh
*khkk
0.0 Kk hk
*Fhkk
0.0 *khkk
0.0 *kAhk

INDICATES NO DETERMINATION WAS MADE AND 0.0

0.0 - -

13.2m
0.021
0.0
0.008
0.015
0.270
0.0
G.0
0.0
0.0
0.0

I NDICATES

1176

KAk Ak

Fohhkk
E =

E =

e e

THE

1

3.0
0.0

0.0
0.0
0.0
0.0
0.0

c.0
0.05
0.33

ONLY.

2311176 v AND

+0k- 0.0107

0.0 +CR- 0.0000
0.012 0.0329
0.018 c.csss
c.0 Ls +G4-
0.0016 +  C.0030
0.0
c.o
0.04 0.686
3.484 8.286
1.028
7.00

WAS NOT DETECTABLE.

~ WAS



SITF C - S (SURFACE

ALL CONCENTRATION g

1

cu 0.0 0.0 0.0
0.0 0.0 C.0
0.024 0.127
MN 0.015 0.015
0.090 Fkkkk
AG 0.0 0.0 c.0
0.0 0.010 0.0
0.0 0.0
cc 0.0 C.0 Cc.0
LI 0.0 0.0 0.0
0.0 0.0
3 0.0 0.07
. 55 C
9] 0.23
MAT. 1.30 C 25.3C
NOTE ***** INDICATES
NOTE AN AND DEVIATION

0.0
0.0

0.0

0.0

0.0

0.0

0.23

15.70

WAS

G/L UNLESS SPECIFIED

19X74 1
J C
0.0 B
0.0 0
0.008 0
0.100 G0
0.0 0.0
0.0 0.0
0 0
0.0 V)
0.0 0.0
0
0.0
0.03 0.04
2.50 4.50
AND 0.0
0.0 + * -

0.373
0.011

0.0
0.0
u.0
0.0
0.20
3.04
0.17
0.04

4.00

INCICATFS THE

1175

*hkkhk
*hkhkkk
*hkkkk

*hkkhkk

*hkkhk

*hkkhk

e e e e

*hkkkhk

*hkkhk

A

1711175

C.042
0.110

0.0

0.0

0.05
0.02
0.27
0.10

NoT DETfCTAbLE.

c.0

1.310

1.4C

53.50

NOT

0.002

ONLY.
S.D.

0.0010 - 0.0009
C. C005 0.0000

0.0262
0.0261 0.0209
0.3976

C. C005
0.0030
C.0005 +CR- 0.0000
C.0005 0.0000
+CR- 0.0005
0.070 0.121
0.100
0.373 0.447
0.122 0.159
12.940 ¢



SITE C - S(

ALL

CATE 18Vv175

0.0
0.0
0.024
0.041
o
0.0
0.040
0.0
cD 0.0
LI 0.001
NA 0.0
K 0.09
0.33
MG 0.20
SUSP. 32.00

0.0
0.0
0.0
0.005
0.03C
0.0
0.0
0.0
0.0
0.0
0.28
0.0
0.01
0.0
4.00

SV

ARE

0.014
0.0

0.008
0.011

0.0
c.0
0.0
0.0
0.41
0.10
0.27

4.5C

0.005

0.001

0.06C

0.0
0.0
0.0
0.0
0.42
0.05
0.14
C.Q
4.00

INDICATES NO DETERMINATION WAS

31X75

0.0

0.001

0.004

0.050

0.0

9

3.0

0.0

0.0
0.38
0.05
0.34

UNLESS

KA kK

KAk Ak

& *

E e =

0.38 FFx****

e

NOTE AN AVERAGE AND STANDARD DEVIATION VALUE OF 0.0 +

0.0

1 1176 261176 2311176
0.013 ***** (.0 0.0
0.0 *FxxEX 0.0
0.004 0.002
0.004 0.012 0.018
0.040 0.070  0.050
0.0 Cc.0 0.0
0.0 0.0 C.0
0.3 0.0 Cc.0
0.0 0.0 Cc.0
0.0 0.0 Cc.0

0.37 0.0 0.14
0.06 0.04 0.03

0.18 0.34
0.01 0.04 0.07
4,50 *FFFXX 3.50 7.50

ONLY.

AVERAGL AND S.O.

0.0051 +UR-

0.0005

0.053
0.237

I NDICATES THE PARAMETER WAS NOT DETELTABLE.

0.0 INDICATES THE

WAS NOT

0.0058
0.0000
0.0080
0.0123
0.2522

0.0000
0.0002
0.179
0.032
0.118

9.724



C - 5 METRE

18V175 20/1175 9V11175 261X75

cu p— [Par——
PB
ZN

MN
FE

L1
NA

CA

SUSP. MAT.

INDICATES

AN DEVIATION

UNLESS

31X75 1X175 4XI1175 1176 261176 2311176

0.002 0.0
e 0.0 0.0
0.0
0.017 0.023
0.080
0.0 C.0
0.0 0.0
0.0 0.0
0.0 c.0
0.0 Cc.12
c.0
0.27
0.05 0.05
7.50 8.50
£ 0.0 INCICATFS WAS NOT

0.0 + CR - 0.0 INDICATFS

ONLY.

AVERAOE AND S.D.

0.0012
0.0005
0.0057
0.0200

0.0005

0.0005

0.0005
0.060

0.0011
0.0

+JR- 0.0042
0.0141
Cc.0
0.0
- 0.0
+CR.- 0.0
+OR- 0.0
0.084
+CR- 0.028
0.134
co
+Oh- 0.707



SITE C - 12.7-4 METRE

NOTE ALL CONCENTRATION PARAMETERS AKE AS UNLESS SUSPENDED ONLY.
DATE 1 11Vv1174 71X74 16X174 1 1175 221175 AND S.D.
3m 3m 3m 2.7m 2,7m 3m 3m am
falalalaiel 0.0 0.0 0 0.0 0.0 0.0 0.004 C.L 0.0009 0.0012
iolaiaiaiel 0.0 0.0 0.0 0.0 0.0 0 itiaioiaiel 0.0 C.C ioioiaialel C.0005 0.0000
LN lalalaiaiel 0.010 0.020 0.002 0.0 0.0 0.0 Fedkdekk Feddekk C.004 t.C FeFdekex C. 0.0069
MN 0.019 0.076 0.035 0.018 0.019 0 0.0345 0.0225
FE 0.140 0.420 0240 0150 0.110 0.180 Su 0.2471 0.1490
AG 0.0 0.0 0.0 0.0 0.0 0 ke ialalalalel 0.0 0.0 ® c +CR- 0.0000
0.0 0.0 0.010 0.030 0.0 ltiiaiaiel 0.0 0.0 0.0054 0.0105
Cco C 0.0 0.0 0.0 0.0 0.0 c.0 0.0005 0.0000
Cc.0 c.0 0 0.0 V] 0.0 0.0 C.13C 0.0167
L1 0.0 o 0.0 0.0 0.0 falalaieled c.0 C. - 0.0000
NA e 0.0 0.0 0.0 0.0 0.14 0.13 ] 0.048
K lalalaiaiaid c.o 0.19 0.05 0.07 0.0 0.063 +CR- 0.066
CA 0.23 0.24 0.22 0.14 0.60 0.75 0.407 0.300
FeAAAA 0.05 0.44 0.11 0.07 0.05 falalalaioie 0.17 0.23 0.145
P. 6.20 Q 10.50 3.00  FEFExE 10.00 laliaiaiakatel 17.887 21.554
NOTE INDICATES NO WAS AND 0.0 INDICATES ThE WAS

NOTE AN AVERAGE AND STANDARD OF + CR - 0.0 [INCICATES ThE WAS NOT



SITE C - BOTTOM {

ALL

PATE

Cu

MN
FE
AG

Co
cc

NA

K

CA

MG

susP. MAT.

e

NOTE

AN

28V1175 s
3.5m 4m
0.003 0.006
0.0 0.0
0.005
0.092 0.023
1.840 0.350
0 0.0
0.0 0.0
0.0 0.0
¢
0.0
0.01 0.41
0.19 0.07
1.20 0.30
0.47 c.c7
22.00
INDICATES
AND

3m
0.005
G.0
0.004

0.0

0.37

5.50

DEVIATION

0.0
0.012
0.015
0.0
3.0
0.0
0.43

0.33

10.5j

MG/L

0.006
0.0

Jl
0.005
0.050

0.0
0.34

AND

CF

*kkk*k
*kkk*k
*kkk*k
*4***
3
Hede Ak

AekA kA

*kkk*k

oA A

0.0

4m

0.005
0.006
0.050
0.0
0.0
0.0
0.0

0.39

0.44
0.05

*kkk*k

Ao KA

*kkkk

AR

*kkk*k

Ak Ak AR

*kkkk*k

*kkkk*k

1 2311176
9m 9m
0.0 0.0
0.0 0.0
0.0 c.o
0.015
¢
0.0
0.0
0.0 C
0.0 0.0
0.0
0.0
0.02 0.05
C.36
0.04
7.00
WAS

ONLY.
AND
U 0.0043
0.0000
+ok — 0.0222
0.3512 C.6089
vy +Cr-
0.0005 co
0.0000
L 0.0005
0. 5 0.060
C.421 + 0.323
22.994



SITE D - s i

NUT# ALL CONCENTRATION PARAMETERS

DATE

CU

PB

ZN

FE

NI

CcC

NA

CA

MG
SUSP.

NOTE *ok kA K

AN

0.0
0.0
0.018
0.016
0.00
0.0
0.0
0.0
0.0
0.0
0.0
0.0
C.14
0.02
2.80

INDICATES

0.0
0.005

0.050
0.0
0.0
0.0
Cc.0

2.50

V11174

0.0
0.0
0.0
0.014
0.2 C
0.0
0.0
0.0

0.0
0.0
o.cz2
0.17

11.00

71X74

0.0
0.0
0.0
0.020
0.120
3.0

0.0
0.0

0.0
0.01

0.03
5.30

WAS

MG/L UNLESS
19X 14
0.0
Q 0.0
0.0 0.0
0.018
0.040 0.050
V.U 0.0
0.0 0.0
0.0 J
3.0 0.0
0.0 0.0
0.0 0.0
9] 0.02
0 0.03
0.02 0.03
1.50 5.00
AND 0.0
3.0 + CP -

0.0

0.040
0.0

0.0
0.0

0.36
0.0

0.25
0.03
3.00

KAk A A
KkA A

HgHAA

Kk kK Kk

Kk kK kK

I

Hee KA

B

ok Kk K

*ok kKK

Kk kK

B e

1711175

0.304

0.067

0.0
L.O
0.0

7.00

2305

vio

©

0.0

c.o

L.O
g 0.02
0.14
0.02

+CR-

0.1723
0.0005
C.CCO5
C. +C4-
C.0005 CR-
C.0005
0.082 +C4-
0.035
0.188 +:8-
0.073 +
8.160 +CR-

0.0011

0.0071

0.2595

0.0002
0.135

o]



D- s ( FACE )
Y ALL
OATF
cu 0.0
0.029
-5
FE
AG 0.0
NI 0.0
co c
co 0
LI
1A
K 0.11
CA 0.51
MG 0.26
SUSP.
NOTE s
NOTE AN AND

0.014
0.0

0.0

0.34

0.02

0.010
0.0

0.008

Cc.0

Cc.0o

Cc.0

0.37

0.05

6.00

261X75

0.42
c.c3
0.06

0.02

31X75 1X176

KA A AeA

2

0.0 *

0.0

0.0
0.0

3.00

4x11
0.0
0.3
0.0 ek A A
HA\RA
0.0 B
0.09
0.55 R S
0.06
S
INDICATES

261176

0.0

0.011

0.0

0.0
0.0

0.0

o.11

0.05

0.05

6.30

C.C16
0.050

Cc.0
0.0

Cc.0
0.08

0.0156

i

C.00s5

0.3479

c.ccco

0.0002

0.175

0.084

13.137



SITE D -

ALL
DATE

Ny

MN

AG

cc

L1

NA

W

CA
MAT.
E

NOTE AN

3 YMETRE DEPTH

74

E e =

KhAhk

E =

e

Ak Ak Ak

KAk A Ak

o

AND

0.022
0.0

0.004

0.110
0.0

0.010
Cc.0

0.0
Cc.0

5.00

0.0
0.0
0.0
0.013

KAk Ak

0.0
0.0
0.0
c.0

0.10

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.02
0.02

DEVItTION VALLE

AS MG/L UNLESS

74
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0
0.023 0.019 0.012
0.050
Je 0.0 0.0
0.0
0.0 0 0.0
0.0 0.3 J
0.0
0.0 0.0 0.30
0.0 0.0 0.07
0.0 0.01 0.27
0.31 0.03 0.33
2.00 6.00 3.00
AND I NDICATES
0.0 + -

OTHERWISE.

221175

E e = Ea e

e

Ea e

Ea =

E

FkkAAK

Kk AAK A

e E

THE

0.006

0.0

0.0
0.0
Cc.0

0.62

*4***

E s

Ea =

E s

KAk A

KA kA AA

KA kA AK

KA kA

EE =

Kk AAk

KKk A A A

ONLY.

+LR-
0.6005
0.6010 +CR-
0.0196 + ' -
0.0775
0.6005
0.0019
0.0005
C. +CR-

0.016 +LR-
0.120 +CP-
0.046
7.243

0.0036

0.0

0.0

0.112
0.026
0.123
0.035
4.456



SITE C -6 DEPTH

ALL APE AS UNLESS SUSPENDED FRALTIUN
1 11V1174 16X174 1175 221175 1711175 AVERAGE  AND
0.0 0.0 0.0 0.0 0.0 0.001 laioiael 0.0002
P8 0.0 0.0 C 0.0 0.0 0.0 alaiaialel C. 0.0
0.601 0.0 0.0 0.0 0 0.018 6.0 laioielel C.0031 +09-
0.025 0 J 0 0.019 0.015 C.C36 0.0226 5
FE 0.080 0.27C 0.120 0.060 0.090 0.060 et iaaiaie 0.1044
0.0 0.0 0.0 0.0 0.0 max Rk C. 0.0
NI 0.0 0.620 0.0 0.0 0.020 alalaiaiel 0.0074 3
0.0 0.0 0.0 0.0 FYFHR KEPEE +CR- 0.0
cD 0.0 0.0 0.0 0 0.0 0.0 0.0 laioiaiel C.0005 0.0
L1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 FAAAK 0.0
F—— o 0.0 0.0 0.0 0.19 = 0.05 0.035 0.071
K Jeintateiai S 0.02 0.02 0.0 0.0 * 0.02 e 0.010
CA c.cs 0.11 0.07 0.0 Q.04 0.27 0.32 0.127 0.120
0.02 S 0.03 0.02 0 0.03  *wExwx 0.10 0.047 +
SUSP. MAT. 3.30 3 6.50 3.00 7.50 6.000 +Cqg- 3.196
INDICATES WAS MAO0 AND 0.0 |INDICATES WAS DFTELTABLL.

NOTE AN AVERAGE DEVIATION OF 0.0 + -0.0 1



SITE 0 - 5 METRE DEPTH

ALL AS MG/L UNLESS SUSPENDED ONLY.
18V175 2891175 9Vi1175 261 X75  3IX/5 1x175 4X1175 1176 261176 2311176 AVFRAGE AND S.D.
cu 0.003 0.006 0.010 0.012 o0.007 0.016 0.3 0.0 0.0069 0.0056
0.0 0.0 0.0 0.0 =% 0.0 0.0 +0k- 0.0000
0.070 0.009 0.0 0.001 0.006 0.0
0.090 0.016 0.005 0.006 0.011 o0.cz1 +0,- 0.0289
FF c 0.070 0.060 C.2151 +in- 0.5483
AG G 0.0 0.0 0.0 0.0 * 0.0 0 +34-
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 +02- ¢
) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.001 0.0 0.0 0.0 0.0 0.0 0.0 C.0 +OR- C.0002
NA 0.0 0.36 0.36 0.32 0.48 = 0.35 0.11 0.03 0.178
0.16 0.02 0.0 0.01 0.01 Ak 0.04 0.02 0.052
cA 1.18 0.24 0.10 0.06 0.47  FAxxEx 0.38  Fxxxxx 0.23 0.23 0.361 0.357
0.45 0.06 0.0 0.0 0.11 0.02 = 0.04 0.04 +04- 0.150
MAT. 69.50 2.50 3.00 4,00 FEFExE 7.50 6.00 6.50 13.750 22.692
*****  INDICATES WAS AND 0.0 [INDICATES PARAMETER WAS DETECTAbLE.

NOTE AN AND DEVIATION VALUE OF + Oop - 0.0 INDICATES THE WAS NOT



Ccu

MN
FE
AG

cc
L1
NA

suspP. MAT.

DATE

METRE DEPTH

APE

27\/174 11\/1174 EV/II1,4

o
o

Ao A A

o

©0 00 00
o]

oA A A A

KA A A A A
0.0

0.05

KA A A A 0.05

KA A A A A C

INDICATES NO

AND sSTANLARO DEVIATION

G.0

Cc.0o

Cc.0

c.cz28

0.600

o.0

0.0

0.0

0.0

0.07

0.20

0.85

24 EC

71 x74

Oo.0

Oo.0

e e A A A

o.0

0.0

0.34
0.17

53

AS mMG/L UNLESS

19X74 16>X174 61174

0.0
0.0
0.0
0.05

0.180

0.0

0.0

o.0

0.3

0.06

AND

CF 0.0 +

o
o

o
o

o019

120

©oco0000
o

0.28

J.25

U.ub

o.0

0.0
0.0
0.0

0.015

0.0

0.0

0.0
0.19
o.o
0.22

0.04

INDICATES

OThERWISE. SUSPENDED

1175 221175 1711175 1il\/75 23975

A Ae A A
AR A A

A Ae A A

*Akkh

AR A A e A A

oA A A AR A A

WAS NOT

o.o INDICATES PARAMETER WAS NUT

AVERAGE AND S.D.

0.0005 +CR- 0.0
0.0005 o.o
o.o
0.0318 +CR ~ 0.0166
0.2260
0.0005 o.o

0.0021 +CR- 0.0039

[eXe]
C. 0005 o.o
+CR~ 0.0

9 0.124

0.037 oO.04a1

0.183 0.117

0.068 0.050

11.417 10.980



SITE

NOTE ALL CONCENTRATION

D -

DATE

CcuU

NI

CD

L1

NA

CA
MG

NOTE

MAT.

KA A Ak

AN

METRE DEPTH

ARE

18\7175 28V1175 5\711175 281X75

0.0

0.0

0.016

0.038

0.570

0.0

0.0

0.0

0.0

0.0

0.04

0.05

0.33

0.17

29.00

0.0

0.026

0.031

0.0

0.0

0.0

0.41

0.13

0.72

0.16

22.5C

INDICATFS NO

0.017

0.0

0.021

0.0
0.37

0.38

0.06

0.001

0.007

0.060

GaC
0.0
0.0
0.0
0.32

0.03

0.61

4.00

WAS

AS

31X75

0.001

0.0

0.001

0.010

0.0

0.0

0.0

0.0

0.14

3.50

AND

DEVIATION VALUE OF 0.0

UNLESS SPECIFIED

1X175 4X1175

KA A AA

KA A AA

KA Ae Ak

KA A Ak

KA AeA

KA A A

KA A AeA

KAk A A A

KA A A A
KA AR A A

KA AR A A

0.0

s
0.0

0.0
0.003

0.030

0.0

0.0

0.0
0.27

0.24

3.00

SUSPENDED

1176 261176 2311176

P =

KA AA

KA Ae Ak

KA Ae Ak

KAk A Ak

KA A A A

INDICATES THE

O.0 INCICATES

0.0

0.014
¢

0.0
0.0
0.0
0.0
0.03
0.03

0.25

7.00

0.0
0.0
0.006
0.021
Ca.C7C
0.0

0.0

0.0

0.0

0.09

7.00

NOT

AS NOT

ONLY.

AVERAGE AND S.D.

0.315 +uk™

11.500

iU

5

0.0076

0.0000

C.ccco
0.0000
C.0000

0.157
0.046

C.186

9.262



site o - 15
NOTE ALL CONCENTRATION
18V175
Cu
PB *kkkk
ZN *kkkk *kkkk
N *kkkk
FE
AG *kkkk *kkkk
NI *kkkk *kkkk
co *kkkk
*kkkk
LI *kkkk *kkkk
NA *kkkkk
K
CA *kkkkk
*kkkkk
SUSP MAT *kkkkk *kkkkk
NOTE *****  |NDICATES NO
NOTE AN AVERAGE AND

*hkkkk

*hkkkk

EE = =

*kkkk

*kkkk

*hkkkk

*kkkhkhk

*kkkk*k

*hkkkkk

*hkkkk

*khkhkhk

*hkkkk

*kkkk

*kkkk

*kkkk*k

VALUE

UNLESS
1X175 I
falaier: 2ad 0.016
*kkkk 0.0
0.0
0.070
*kkkk 00
*kkkk 00
*kkkk *kkkk 0.0
0.0
*kkkk 0.0
0.32
0.06
*kkkkk *kkkkk 0 . 34
anp 0.0 INDICATES
0.0 + -0.0 1

1176

*kkkk

*kkkk

*kkkk

*hkkkkk

SUSPENDED

261176 2311176

THE

0.0
0.0

0.0
0.0
0.0
0.0

0.0

0.03
0.29
0.04
7.00

Co
Co0

0.050
Co
Co
Co

C.C2
0.24

WAS NUT

WAS NOT

n
AND  S.D.
s +,0— 0.0088
5 o+ 0.0
0.0
0.0252
0.0
0.0
C.CCC5 +L:.- 0.0
Ce -] 0.0
Cal e
¢ 1 +t,k- C.C21
¢ sC
0.000
. 1.607



L

SITE

NOTE

- (10-14 ™

ALL

LATE 74

AG

CcC
L1

CA
MG

NOTE

NOTE

KA AR A

AR A Ak

KA A A A

AR A A A

KeAeAe A KA

AR A A A

AeAe A A AR

AR A AR

INCICATES

PARAMETERS ARE

0.0

Cc.ccz2
0.049

0.14C

0.0

0.0
0.0
0.0
Cc.17

0.36

AN AVERAGE AND STANNARr

PPP )

sVIITI

0.0

0.0

0.317

0.055

0.0

0.0
0.0

0.39

37.90

0.003
0.060
e
0.0

0.0

0.0
Cc.0

WAS

AS UNLESS
0.0
0.0
0.055 ARk A
0.180 9]
0.020
9
0.0 0.0
0.0 0.0
0.0 0.0
0.06 0.0
1]
0.06 0.05
0.33
AND
0.0 + -

0.0
0.043
0.260
0

0.3
0.0

0.0

0.06

SUSPENDED
1175 221175 i
e
0.0 0.033
*xxxx  0.004 <
t; G B
0.0
c.o L.L L.c30
sk meseene
* C
U.UbD o
[ C
0.56
0.15
11.50
AS NUT

NOT

9]

ONLY.
AVERAGE  ADO
0.0160
C 0.0685
0.3133
1.2437 2.656
0.0000
0.0135 +CP- 0.0110
0.0015
0.0013 0.3025
0.102 0.241
0.221 2 0
1.754 4.335
0.465
58.322 R 0.0



sITE O - BoOTTOM (

£ ALL

IN

NI
Ccr

LI
NA

MG
SUSP. MAT.

*hkkkk

0.0
0.110
0.126
3.070
0.0
0.0
0.0

042
220
0.93
134.50

INDICATES

AN AVERAGE AND

METR!

0.0
0.011

0570
0.0
0.0
0.0

0.40
Cc.10
0.52
0.15
25.00

E

14m
0.013
0.0
0.012
C.C41

Co
0.0
0.0

012
054
0.10

0 DEVIATION

14m
0.018
0.0

0.163
0.0
Co

0.0
0.42
0.0

V]

WAS

14m
Os
5]

96
0.011
0.110
0.0
0.0
0.0
0.0

0.0
047

2
0.24

*kkhkkk

5.50

AND

*kkkk

*kkkk

*hkkkk

- kA

*hkkkkk

0.0

or 00 + -

1176
16m
0.02w
0 O *kkkk
=
5 *kkkk
0. O *kkkk
O . 0 *kkkk
0.0
*kkkk
0. o *kkkk
044
009 *kkkkk
0.37
00 8 *khkkkkk

1000 *hkkkkk

INDICATES

0.0 THE

21m
0.0
0.0

0.0
0.0
0.0
0.0
0.05

0.04
10.00

SUSPENDED

£

21m
0.0

C.0
0.024

0.002
0.0
0.0
0.0
C.0
cc2
c.u2
0.30

9.00

,S NoOT

WAS

0.0075

- C.0368
' 0.0379
+LR- 1.0191

+Cm-

. 1 0.0005
0271 0.205
0.130

Je 0.647
0.325

43.581



[ — S (SURFACE)

ALL ARE AS SPECIFIED
DATE I 19X74 1175 221175 1711175 s.c.
C 0.0 c.0 0.0 0.0 elalaiaiel 0.003 ¢.cC +CR- 0.0041
0.0 0.0 0.0 0.0 0.0 0.0 FeHAAAK Cc.0 . 0.0000
ZN 0.011 0.153 0.007 0.0 0.0 0.002 *xxx*  (0.002 C.022 C.C206 +C  0.0470
0.023 0.017 0.030 0.023 0.011 0.015 0.007 0.043 0.001 +0 0.0184
FE 0.55C S0 0.070 0 fafalalaiad 0.130 1.140  C.20C C +CR~ 0.3303
0.0 0.0 c 0.0 0.0 0.0 0.0 laiaiaiolel 0.0 C.0005 +CR- 0.0000
NI 0.010 0.0 0.0 0.030 0.020 0.0 0.0 0.0073 0.0104
cu 0.0 0.0 0.0 J 0.0 c.o C.0005 0.0000
cc Cc.0 Cc.0 c.002 0.0 c.0 c.o C. 0.0005
L1 0.0 0.0 0.0 0.0 0.0 0.0 loiaiolel c.0 +CR- 0.0002
NA 0.0 0.0 0.0 0.0 0.0 0.0 3.11 0.07 C +CR- 0.113
K c.c2 0.03 0.C7 0.03 )2 0.0 0.0 c.c2 0.059 0.104
CA 0.16 1.30 0.31 0.13 0.02 0.03 liaioialel 0 0.32 0.358 +( 0.396
4 0.05 0.06 0.21 0.06 0.03 0 0.04 ek ek 0.13 0.04 0.106 0.115
MAT. 4.40 24.30 10.80 2.50 4.50 4.50 9.50 12.340 +JR-
NOTE INDICATES WAS 0.0

AN AVERAGE AND STANDARD DEVIATION [V - I



SITE £ -S (

ALL SPECIFIED
1 28V1175 9V11175 31X75 I 1176 261176 2311176
Ccu 0.004 0.023 0.010 0.005 Fhxk* *EExx 0.0 0.0 0.0080
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0005 0.0000
0.035 0.003 0.002 0.004 FxxEX - 0.003 0.0 0.0
MN 0.061 0.008 0.015 0.011 V] ****xx  (0.011 0.013 0.C155 +GR-
1.160 0.020 FrxA*X - 0.070 0.040 0.2137 C.3871
0.0 0.0 ¢ 0.0 0.0 Cc.0 0.0005 -C
NI 0.0 0.0 0.0 0.0 0.0 folalaleal 0.0 C.0 0.0000
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 +UP- G
LI 0.0 0.0 0.0 0.0 0.0 0.0 C.0 0.0002
0.09 0.23 0.32 FHFIRE 0.0 0.0 0.168
X 0.18 0.34  0.05 0.0 0.05 0.02
CA 0.74 0.08 0.31 0.08 0.11 0.33 0.0 0.225 0.237
MG 0.39 0.01 e 0.02 0.04 0.03 0.129
8.00 4.00 6.50 15.214 +0k- 15.299
NOTE ***** INDICATES WAS AND 0.0  INDICATES WAS

AN AVERAGE AND VALLE oF 0.0 + -0.3 1 WAS



SITE

NOTE

cu

MN
FE
AG

co
cc
LI
NA

CA
MG

SUSP.

NOTE

NOTE

F - 3 METRE DEPTH

ALL CONCENTRATION

11v1174

0.0
0.0
0.066
0.018
0.130
0.0
0.0
0.0
c.0

C

C.0

0.60

0.10
39.30

ARE

c.0
0.002
0.033

0.0
0.0
0.0
C.0
0.0
0.0
0.04
0.30
0.21
24.30

REPCRTED As MG/L UNLLSS SPECIFIEC

71

0.0
0.030
0.0
0.021
0.210
0.0
0.0
0.0
0.0
c.0
0.0
0.01
0.09
0.06
6.90

INDICATES NO DETERMINATION WAS MADE

AN AVERAGE AND STANDARD DEVIATION VALUE OF

19X74 16X174

0.0 0.0
0.0 0.0
0.0 0.0
0.014 0.015
0 ¢]
0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.06 0.0
0.02 0.05
0.04 0.04
3.50 6.50
AND 0.0

0.0 + CR-0.0

0.0
0.0
0.0
0.011
0.150
0.0
0.0
0.0
0.0
0.0
0.30
0.02
0.26
0.05

6.00

I NDICATES

INCICATES

C.003

C.004
0.042

0.097
0.0

0.0

0.0

0.0
0.06
0.04
0.58
0.17

10.00

SUSPENDED FRACTION

1175 221175 1711175 191V75 23V75

*hkkk

0.044 ek

0.0

T

0.0
c.0
c.0

0.56 E
0.18
18.00

PARAMETER WAS NUT DETECTABLE.

PARAMETER WAS NOT DETECTABLE

AVERAGE AND S.D.

0.0011
C.0042

0.2071
G.C
C.0005
C.0005
0.0005
C.0005
0.054
0.024
0.307
0.106
14.312

- 0.0012
0.0104
0.0227

+OR- 0.0131
0.1695
0.0000

+OR- 0
0.0000
0.0000

+CR- 0.0000

0.104
0.023

+OR- 0.246
V]

12.296



SITE

NOTE

Cu

AG

cc
LI
NA

CA

NOTE

F - 6 METRE DEPTH

ALL CONCENTRATION

1 11v1174

HKedeAeKh

KAk A Ak

KAk AA

MAT.

AN AVERAGE AND

0.034
0.400

Cc.0
0.0

0.02
0.60
0.13
16.60

ARE

0.0
0.0

0.063

0.0
0.0

0.06
0.10

52

51.60

0.0
0.325
0.0

J

0.3
0.0

0.0

0.0

0.07
0.34
0.16

AS MG/L UNLESS SPECIFIED

0.0
0.0

0.50

0.0

0.34
0.16

20.50

OF

AND

0.0

+

0.0 J
0.001 U
0.014
§]
0.0 0.3
J
0 0.0
0.0 0.3
0.0 0.0
J 0.42
Oa 0.34
0.35
0.10
10.00 5.00
| NDICATES
CR - 0.0 1

1175

KA KheA

THE

P

Kk hk

KAk AeA

oAk

1711175

0.001

0.004

0.047

0.04

[

0.12
10.00

NOT

KAk

kA Ak

HeAeeAAk

KAk AR

KAk A Ak

AS NOT

HeAeeAAh

Aok A AA

oA Ak

oAk

AVERAGE AND S.D.

0.0048 +CR- 0.0111

0.0040 0.0093
0.0131 0.0249
C. C363 +CR-
0.3867 s+ 0.2082
a5 0.0
0.0074
0.0

C.0005 +CR- 0.0

O.0
0.076 0.154
0.069 +CR- 0.056
+CR- 0.108
0.163 0
15.635



SITE E -5 METRE DEPTH

ALL CONCENTRATION ARE AS UNLESS SPECIFIED SUSPENDED FRACTION REPORTED ONLY.
DATE 18V17528V11759V11175 261 X75  31X75 1X175 4X1175 1176 261176 2311176 AVEKAGE AND S.P.
0.003 0.014 0.008 0.015 0.001 0.010 ***** 0.0 0.0 0.0065 0.0061
0.0 0.0 0.0 0.0 0.0 0.0 0.0 G 0.0005 0.0000
0.069 0.014 0.003 0.004 0.0 0.002 *xxA*R 0.0 0.001 0.0117 0.0236
MN 0.025 0.001 0.004  ****x (0.013 0.C19 +Uk- 0.0256
FE 1.590 0.050 0.010 0 0.090 C 0.5792
AG 0.0 0.0 Cc.0 0.0 0.0 0.0 FHREEX 0.0 0.002 0.0005
NI 0.0 0.0 0.0 0.0 0.0 0.0 C.0 5 +OR-
0.0 c 0.0 o 0.001 0.0 FFFEE 0.0 0.0006
cc 0.0 0.0 0.0 0.001 0.0 0.0 FHEX* 0.0 0.0 0.0002
L1 0.001 0.0 0.0 0.0 0.0 0.0 0.0 0.0002
NA 0.02 S 0.38 0.40 0.28 C 0.155
0.22 c.01 0.06 0.04 0.03 *Haarx 0.04 3.02 3
1.00 0.63 S 0.20 ******x 0.37 0.40 0.412 0.280
MG 0.41 0.13 Fewee> 0.02 0.0 ****** 0.06 0.04 G 0.142
SLAP. MAT. 62.50 21.00 16.5C 4.50 10.00 5.50 8.50 16.688 +OP- 19.418
NOTE ~ ***** DETERMINATION WAS MADE AND 0.0 |INDICATES THE NOT

NOTE AN AVERAGE AND STANDARD 0.0 + OR - 0.0 |INDICATES THE PARAMETER WAS



Ccu

MN

N1

L1

CA
MG

SUSP.

NOTE

E - 10 mMETRE DEPTH

ALL

MAT.

R

AN

Kk AAk

*kkkk

Kk kkk

Kkkkk Fkkkk
*kkkk
Fkkkk

*kkkkk  kkkkkk
*kkkkk

*kkkkk  kkkkkk

INDICATES
STANDARD

ARE

*kkkk

*kkkk

*kkkk

*kkkk

*hkkk

*kkkkk

*kkkkk

31XT75
*kkkk
*khkkk
EE = =
*kkkhk
*kkkkk

*kkkkk *kkkkik
*kkkkk

*khkkkk *kkkkk

WAS ANn

UNLESS
1

*kkkk *kkkk
*kkkk *kkkk
*kkkk
*kkkk *kkk*k

*kkkkk

+ - 0.3

1176

*kkkk

*kkkk

*kkkk

*kkkk

261176

0.0
0.0
0.0
0.008
0.080
0.0
0.0
0.0
0.0
0.0
0.09
0.03
0.35
0.05
6.00

SUSPENNED

0.0
0.024

0.00
0.0
0.0
C.0
G.0

¢
0.30
C.C4
11.50

THE PAPAMETER was

WAS

ANn

0.0

5 0.0
0.0
0.C113

- 0.0
¢» tCR- 0.0
3.0
0.0
C.O0
+Ck-  0.007
+0k- 0.014
c 0.035
0.045
3.889



SITE E - (7.2- 9 METRE
ALL CONCENTRATION PARAMETERS ARE
DATE I
8m 8m
cu alaiaiaded 0.097 0.0
0.CoC 0.052
ialaiaiaied 0.858 0.033
laiolalaiad 0.935 0.120
AG alaiaiaiel 0.0 0.0
NI ialaiaiaied 0.050 0.0
oiaioiaiel Cc.0 0.0
E R = = C
LI iaioialel C.002 0.0
NA faiaialaialel 0.67 0.0
****** ****#* 041
CA elalalalalel 14.70 0.98
FAhAAKKA 5.40
SUSP. MAT. Fhkkkx
NOTE *™*** INDICATES

AN AVERAGE AND STANDARD

8m

0.030
0.0
0.102
0.282
B =
0.0
0.020
0.0
0.302
0.005
0.08
*hkhkkhkk
5.00
1.70
386.00

WAS

JAS

7.2m

0.0
0.038
1.060
0.0

0.0
0.0

0.0
0.0

0.28

AND

CF 9]

UNLESS SPECIFIED

16X174
8m

0.0
0.0
0.005
0.045
1.030
0.0

0.0
0.0

0.25
0.17

3.25
35.50

0.0

9m

0.035
0.0
0.045
0.390
2.600
0.J

v}

0.0

0.0
0.43
0.37

0.68
J

EE

B =

o

EE

B =

E R

EE s

*hkkkkhk

*hkhkhk

I NDICATES

221175

*khkhkk

B
E
*hkhkkk
*hkkkk
R
FkA kA

Rk

E

E

*hkhkkk

E

1711175
8m

0.007

0.670
0.0

0.0
0.0

0.15
0.85
0.25

NOT

8m

C.0

0.060
0.900

c.0
c.0

0.4e
1.40

Bk =

KAk k

*hkkk

B

*hxkk

E k=

B

Fk A A AA

ONLY.

0.0181

0.2086
4.0412

0.0116
C.0005

0.198

9]

3.340

1.219
179.000

S.D.

+CR- 0.0332
0.0342
0.2934
0.3034
4.9085
0.0000

+CR- 0.0179
0.0000

+CA-
0.240
0.119
+CR-
1.761



ALL

1PV175
P6 C.020
ZN
5.40C
AG Cc.0
NI 0.0
0.0
0.0
L1 0.005
NA
X
CA 1.60
1.30
SUSP. 9
NOTE AN AND

1 I 31X75
12m
0.022 0.0 0.006 0.025
0.0 0.0 0.0 ] 0.0
0.034 aiafaiaiel
JO
0.860 2.300 0.610 0.140 fadadalated
0.0 [ Cc.0 0.0 3 0.0
.0 0.0 0.0 0.0 0.)
0.0 0.0
0.001 0.0 0.0 * 3.0
0.0 0.002 0.0 0.0
0.33 0.42 0.32 0.40 H
0.15 0.30 0.10 0.04 0.06
2.00 0.(7 0.53 0.47
0.26 0.52 3 0.13
112.50 10 AR AAA a.0
N) DETERMINATION WAS MAOE 2 0.0 I NDICATES

VALUE OF 0.0 + opP

- 0.0

1176

E e

HehAA A

*hkkkk

HoAdA A

E
HekAA Ak
HeAh A Ak
=

HeA A A A A

THE PARAMETER WAS NOT

SUSPENDED
16.5m 16.5m
J
0.0
0.001 0.0
0.025
0.15C c.csc
0.3 9
0.0 C.0
9 0.0
0.0 G
0.0
0.05
0.05 c.u2
0.60
0.05
14.00
WAS NOT

AVLRAGE AND

+Ok-
+JK-

+.LK-

0.0005 +

1.160 +C-C-

0.0069
C.C715
C.0901
1.8424
C.

0.0000

0.151
0.256
1.106
0.438
95.526



SITC

NOTE

FB

MN

AG

cc

cc

LI
NA

NOTE

F - S (SURFACE)

ALL

I 11Vv1174 8V11174

0.0

0.021
0.026
0.460
0.0
0.010
0.0
0.0
0.0
0.0

0.17

0.12
MAT. 11.30

INDICATES

0.0
0.0
0.036
S
0.190
0.0
0.0
0.0
0.0
0.0

0.0

0.06
7.50

0.0
0.0
0.032

0.0

C.C
Cc.0

0.0

0.17

0.51

69.80

REPCRTED AS

71

O.
0.035
0.095

C

0.0

0.0
0.0
0.29
1.03

19X74

0.0
0.0
0.012

0.0
0.0
0.0
0.0
0.0
0.0
0.02
3.16
0.10
10.50

AN

AN AVERAGE AND STANDARD DEVIATION VALLE CF

UNLESS

0.0
0.0
0.17

0.70

45.00

D 0.0

J + - 0.0

1175

E s

Kok kA

TEE PARAMETER

I TEE

SUSPENDED

1711175

0.010
0.013
0.210
0.0
0.0
0.0

0.04
0.24
0.10
9.50

AS NOT

191Vv75

0.0

[}

0.14
0.85
GU
1.76
28ar.50

0.071

0.180
Cc.0

u.12

C.21

ONLY.

0.0053
0.0065

C. C419

C. C037

C.0011

0.030

0.970 +

0.403
64.456 +

0.0084

1.3366

U.
0.0000

0.272
1.503
0.463
90.864



F — S ( SURFACE)

NOT & ALL PARAMETERS AS UNLESS SPECIFIED REPJRTEO
18Vv175 1 9V11175 1 31 1 1 1176 261176 2311176 S.D.
cu 0.002 0.014 0.010 ialaialaied o] olaiaiaied 0.0 0.001 0.0050
0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 + ¢
N 0.100 0.014 0.020 0.011 0.009 0.016 Fkdxx 0.0 C.003 0.C217 +UR—
0.124 0.C17 0.011 0.010 lalalaiaied 0.015 C.C24
2.150 G 0.630 0.310 0 alakaialed 0.120 0.080 0.6924
AG 0.0 0.0 Cc.0 0.0 0.0 FrRXEE 0.0 0.0000
NI 0.0 0.0 0.0 0.0 0.0 Frxxxk 0.0 *FAXEE 0.0 +OR —
0.0 0.0 0.0 C 0.0 0.0 0.0 0.0 0.0005
cc 0.0 0.0 Cc.0 b} 9 loiaiakalel 0.0 olaiaiaied 0.0 Cc.0 0.0300
L1 0.002 0.0 0.0 0.0 0.0 0.0 0.0 u.0007
NA 0.45 4 0.40 iiaioiaiaiel 0.44 0.05 C.08 0.292 0.175
K 0.29 0.07 0.12 0.09 0.04 0.05  FrHxxx 0.04 ¢ 0.085
CA 0.37 0.70 0.35 0.64  *xF*xxx 0.21 C.19 0 0.369
0.61 0.08 0.14 0.10 0.19 0.01 FFFEEE 0.05 0.05 0.154 0.193
SUSP. MAT. 14.00 29.00 14.00 [¢] 7.50 7.50 6.00 +CR— 27.210
INDICATES NO WAS MADE  AND 0.0 THE WAS NOT DETECTABLE.

NOTE AN AVERAGE AND DEVIATION VALUE OF 0.0 + OR - 0.0 1 THE PARAMETER NOT



Cu
PB

NI
Co
cC
NA
CA

MG
SUSP.

NOTE

NOTE

F - BOTTOM

Ea =

EE e

e =

E

MAT.

METR1 DEPTH )

PARAMETERS ARE

11v1174
2m

0.0

0.039
0.021
0.370
0.0
0.0

0.0

0.0
0.0
0.01
0.3S
0.12

13.60

Fedededkex INDICATES NO

2m
0.025

0.200
EE =
0.0
0.0

C.0

0.0
0.0
0.56
1.40
0.98

AS
71X74 19X14
0.021
0.023 0.0
0.067 0.0
0.121
0.0 0.0
0.020 0.0
0.001
0.0 0.0
0.0 0.0
0.46 0.14
0.81
0.28

155.00 40.00
WAS MADE ~ AND

AN AVERAGE AND STANDARD DEVIATION

OF

UNLESS

16X174

E k=

E

E k=

E ks

0.0

0.0 + CR -0.0

B = =

E =

EE

e

OTHERWISE. SUSPENDED FRACTION

1175

*hhhkkk

INDICATES THE

1711175
2m

0.0

E k= =

0.200

Cc.0
Cc.0
0.0
c.o
0.07
0.07

0.15
9.00

INDICATES THE PARAMETER WAS NOT

3m

C.u57

7.200
0.0
0.0

23975

WAS NOT DETECTABLE

0.0137
C.C204

0.1530
2.1925
0.0005
0.0037
0.0005
0.0006
0.0017
0.049
0.490
2.232
0.646

AND

+0OR-

+CR-

+CR-

+CR-

+CR-

+OP-
+CR-

0.0125
0.0243
0.1069
0.1964
3.3560
0.0

0.0

0.0031
0.088

3.305
0.685



SITE F - BOTTOM

NOTE

PB
IN

AG
NI
co

LI

CA
MG

S"JSP.

ALL

*hkkk

AN AVERAGE AND STANDARD DEVIATION VALUE

18v175 28V1175 sv

METRE DEPTH)

2.8m 2.2m
0.015 0.014
0.0 0.0
0.220 S
0.284 0.022
4.120 0.520
0.0 0.0
0.030 0.0
0.0 0.0
0.0 0.
0.004 0.0
0.0 0.44
0.53 0.03
2.10 S
1.20 0.13
174.00 18.50

INDICATES NO

1

0.011
0.0

0.061

0.0
0.0
0.0
0.0
0.38
0.15
1.00
0.24
44 .50

REPORTED AS UNLESS
1 31X75  1X175
0.001  0.008  ****xx
0.0 0
0.005 0.012  ****x
0.017 0.012
0.060 0.520
C.0 0.0 falaiaiate
0.0 folaiaiae
0.0 0.0 folaialalel
C.0 0.0 llaloialel
0.0 0.0 et
0.34 N aisistaii
0.0 0.16  #*wxwx
0.11 0.48  FFFEE*
0.45 0.12 *FFxxx
105.50 17.50
WAS MADE 0.0

SPECIFIED

I

0.0
0.012

0.110
0.0
0.0
0.0
0.0

0.0

0.36
0.02
9.00

1176

E kT

*hkkk
*hkkkXx
*hkkkk

*4 Fexk

*hkkk

E e

0.0 +

- 0.0

SUSPENDED FRACTION REPORTED ONLY.

261176 2311176

0.0
0.0
0.0
0.017
0.070
0.0

O o Oo
O o oo

0.03
0.03
0.31
0.04
8.00

INDICATES THE PARAMETEP WAS

0.0

C.0
C.C25
0.060
G
0.0
0.0
0.0
C.0
C.05
Cc.08
0.21
0.05
7.00

INDICATES THE PARAMETER

0.0087
L5

0.0005

0.130
0.657
0.281
48.000

AND

0.0075
0.0000
0.0744
0.0938

52

0.0000

0.0012

0.171

0.648
0.397



SITE

O - S ( SURFACE)

ALL

DATE

Cu

IN
MN

AG
NI

cC
L1

NA

CA
MG

NOTE

NOTr

MAT.

AN AVERAGE AND STANDARD DEVIATION VALUE OF

PARAMETERS ARE

AS

19X74 16X174 6X1174

UNLESS

I 11Vv1174 71
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.026 0.023 0.0 0.0
0.031 0.049 0.032 0.005
0.029 S 0.082 O.090 0.023 0.043
0.530 0.520 1.200
0.0 0.0 0.0 0.0 0.0 0.0
00 0. 010 0.0 O. O O. O O.O
0.0 0.0 0.0 0.0 0.0 0.0
0.0 C 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.003 0.0 0.0
0.0 0.0 0.0 0.0 0.27
c.c4 0.04 0.22 0.31 0.04 0.13
0.39 0.43 0.60 0.96 0.50 0.85
0.15 C.15 0.63 0.17 0.35
17.70 16.80 99.00 22.50 49.00

INDICATES NO DETERMINATION WAS MADE AND 0.0

0.0+ CR -

0.0 0.002 0.0
0.0 0.0 C.0
0.010 0.023
0.012  ***** (0 (02C 0.013
0.370 0.430 0.170
0.0 *xxxx 0.0 0.0
0.0 *xEXX 0.0 0.0
0.0 0.0 0.0
0.0 *xx*X 0.0 0.0
0.0 FrExEX 0.0 0.0

0.03 0.04
0.07 0.05 C.0s
0.39 0.90 0.29
0.20 o
16.00 275.00 8. 50
INDICATES PARAMETER

SUSPENDED FRACTION

1175 221175 1711175 1SI1Vi5

C.UbC
0.330
C.64C

0.0 INCICATES THE WAS NOT

23V75

(e}

ONLY.

AVERALL AND S.D.

0.0038 +CR- 0.0083
0.0094

0.0632 0.095j
C. C992 +CR- 0.1825
1.8022 3.3087
0.0020 0.0050
0.0014 0.0029
C.0005 0.0000
C. +CR-
C.0017 +CR- 0.0029
0.153
0.319 +Ccr- 0
1.683 3.403
0.460



G-sS !

ALL CONCENTRATION

REPORTED AS MG/L UNLESS SPECIFIED

SUSPENDED

1176 261176 2311116

0.0
0.0

0.007 O.004

c
0.0
Cc.0
0.0
0.0
0.0
0.07
0.0
0.13

5.50

ONLY.

AVEAGE AND S.D.

0.0061

0.0005 +OR- C.O
+0k- 0.0213

C.C1E1 C. C284
0.3014
0.0
0.0005 0.0
4 0.0
0.0002
0.254 0.178
0.049
0.3C6 0.234
C.138
18.141

PAPAMETER WAS NOT DETECTABLE.

DATE 11 261X75  31X75  1X1754X1175
cu 0.002 0.012 0.016 0.003 0.006 ****>* 0.0
PB 0.0 0.0 0.0 0.0 0.0
0.062 0.011 0.015 0.001 0.010 0.003
MN 0.082 0.011 0.013 0.008 falaiolaiel
FE ¢ 0.250 C.24C 0.010 0.160 0.120
AG 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 C.0 0.0 0.0
co c 0.0 0.0 ) 0.0 Feeee 0.0
cDb 0.0 0.0 0.0 0.0 0.0 0.0
LI 0.001 0.0 C.0 0.0 0.0 falalaiaiel 0.0
NA 0.03 0.38 0.42 0.30 0.46 0.12
K 0.12 0.04 < 0.0 0.10 0.03
0.79 0.27 0.39 0.10 0.26 * 0.20
MG 0.37 0.05 0.06 0.01 0.04 0.05
SUSP. MAT. 55.50 12.50 12.50 0 8.00 6.50
INDICATES Nn DETERMINATION WAS MADE AND 0.0 I NDICATES
NOTE AVERAGE AND STANDARD DEVIATION VALUE OF 0.0 + - 0.0 INDICATES

PARAMETER

NOT DETECTABLE



H - S ( SURFACE)

NoTE  ALL REPORTED AS UNLESS SPECIFIED SUSPENDED
DATE I 8Vv11174 11 19X74 I I 1175 221175 23915
0.0 0.0 0.0 0.0 0.0 0.0 lalaiaiaiel G 0.009 0.0024 +CR- 0.0034
.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 C. L +Cm-
0.002 0.011 0.0 0.0 0.0 0.0 0.0 0.007 c.c3c 3.1494
C 0.016 0.C14 0.017 0.035 0.033 0.018 0.053 0.027 0.0315
0.160 0.130 0.310 0.110 0.490 U  0.130  *****  (0.320 0.650 1.570 0.3766 0.4350
0.0 C.0 3.0 0.0 0 0.0 FrExE 0.0 C.0 0.0 0.0005 +CR- 0.0000
NI 0.0 0.010 0.0 0.0 0.0 0.020  **x** c.0 0.0 +CP- 0.0063
0.0 0.0 0.0 0.0 0.0 0.0 0.0 falalalalel 0.0 C.0 C.0005 0.0000
cc 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0005 +CR-
LI 0.0 0.0 0 0.0 0.0 0.0 0.0 U c.0 0.002 +CR- 0.0005
0.0 0.0 0.0 0.0 0.14 0.03 0.04 0.10 0.038 +CP- 0.053
0.0 0.0 0.03 0.0 0.08 0.0 0.0 FHRxxEx 0.0 0.067 +CR- 0.112
CA 0.31 0.23 0.21 0.08 0.27 iialalalalel 1.30 0.24 U 0.821 1.334
0.05 0.10 0.04 0.14 0.08 e 0.14 0.08 0.22 0.132 +CR- 0.130
SUSP. MAT. 6.00 FEEEEx 3.70 22.00 10.50 7.00 FExExEx 24,00 7.00 43.50 29.817
NOTE ***** |NDICATES NO DETERMINATION ¥a AND 0.0 INCICATES PARAMETER

NOTE AN AVERAGE AND STANDARD VALLE OF 0.0 + CR - 0.0 INCICATES



S EH S

NOTE ALL

cu
PB

MN
FE
AG

CD

cc

K

CA

MG

SUSP. MAT.

KAk Ak

NOTE

0.007

0.045
0.052
1.100

0.060
0.0
0.0
0.001
0.04
0.15
1.18
0.32
59.50

0.0
0.002

0.38

0.10
0.27

0.04
9.50

DETERMINATION WAS MADE

AN AVERAGE AND STANDARD

ARE

HeHeAe KA

Kok A A A

HeAeeAA

HeAeeAA

*kkkkk

oAk

E e e

e

HhdA Ak

18V17528V11759V11175 261X75

0.0

0.006
0.023
0.140

0.0
Cc.0
0.0
0.0
0.35
0.03
0.31
0.29
7.50

VALUE

AS

31X75

0.0
0.0

0.010
0.070
0.0
0.0

0.0

0.0
3.47
0.11
0.18
0.01
4.00

0.0 + CR-0.0

AND

SPECIFIED

1X175 4X1175

Kok A kA

KA AeA

Ak Ak Ak
KAk A AK
KAk A AK
E e

KA kA AK

0.0

0.0
0.001
0.003
0.0

0.0
0.0
0.0

0.30
0.07
0.20
0.0

9.00

1176 261176 2311176

e

KA KA AK

KAk A Ak

E

KA KA AK

P/RAMETEP WAS

INDICATES THE

0.0
0.0
0.0
0.016
0.170
Cc.0
0.0
0.0
0.0
0.0
0.11

0.47
0.05
12.00

0.0

0.005
0.013
0.070

Cc.0
0.0
Cc.0

c.Cs8
0.02
0.28

WAS NT

AVEKAGE AND S.D.

+0k- 0.0046

0.0005 G
0.0154
0.0187 S

+

C.C C.C225

+CR- C

U +Ck-

0.168
+Ck- 0.048
0.413 0.351
U 0.136
15.357 19.634



L

l

co

LI

CA

MAT.

*kkkk

AN

74 1 1175
A AAA A A FHhAAA
A AAA E HAhAAA FHhAAA
AedeA A *4*** EE T EE T Fhd Ak
*hkkk m** EE
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APPENDIX C A Dissolved Fraction, Pre-impoundment Data



SITE:

NOTE: All concentration parameters are reported as

#1 - North Marina, Arkansas River (Site E Pueblo Reservoir)

unless specified otherwise. Dissolved fraction reported only.

DATE 27X72 191173 | 2311173] 15V173]11v1173 26174 2311174
PARAWETER 17.5 | 11.0 10.5 4.3 8.0 16.5 | 18.5 11.0 | 6.0 1.0 1.8 4.5 9.9
= 10 22 ?
Turb. JIU 40 12 16 20 37 280 72 12 10 | 14
pH 8 4 8 7 8 6 8 g 8 7 2 7 85 8]
Condk 650 639 550 205 670 460 470 660
p-Al
1-AlK 156 150 150 160 86 62 158 166 165 110 114 140
30 5.5 4.0 15 17.5 5.5 11.5 13.5

t-Hdns 248 277 305 287 250 122 102 302 310 315 240 190 280
Ca-Hdns 170 182 210 185 172 64 72 215 205 213 140 130 230
Mg-Hdns 78 95 95 102 78 58 30 87 105 102 100 60 50

240 270 310 260 160 39 54 256 305 290 180 230 325
Cu 009 005 .007 .005 .008 -006 -012 .013 -004 -008 .008 ND
Pb 006 001 ND ND ND ND -001 .008 .041 ND
n 060 036 003 .018 .005 .007 -004 -043 -001 -013 .038 .017 .044
Mn 004 012 012 .051 .024 .010 -007 -027 .017 -026 .017 .022 -065
Fe 028 -038 ND .031 -021 -050 -029 -023 -029 .019 .025 .018 022
As .003 -009 -006
Ha(pg/1) 1 <.01 .02 ND ND ND ND ND L2 .5 ND
A
Ni -003 -001 .001 .007
Co .015 ND
Na
K
Li
Mo
C

NOTE: indicates that the parameter was not Detectability limits vary from parameter to parameter.
(See 1 and 2) Blank spaces indicate that no determination was made.
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SITE:

NOTE: All concentration parameters are reported as

#6 - Arkansas River at Northside Headgate, Pueblo Waterworks (Site H)

unless specified otherwise. Dissolved fraction reported only.

DATE 27X72 191173 [2311173 | 15v173 |11v1173 26174 | 2311174| 161v74
PARAMETER
Temp. 17.5 10.8 0.5 4.5 7.5 15.5 18 5 12 7 59 0.9 1.9 5.4
D.0. mg/1 14
Turb. JTU 5 7 21 16 28 320 78 27 18 35 22 18 4
8.4 8.7 8.5 8.6 8.8 8.7 8.9 8.7 8.6 8.6 8.7
Con<|jl.( 612 650 680 590 210 230 760 690 495 480 550
p-Alk.
t-Alk. 158 156 158 160 83 75 160 170 170 109 96 141
27 6 5 8 21.5 6.5 25 13
278 300 300 310 247 97 107 300 318 285 211 194 270
Ca-Hdns 184 200 210 198 170 66 75 216 223 201 147 144 195
Mg-Hdns 94 100 90 112 79 31 32 84 95 84 50 75
300 330 360 300 180 40 57 240 280 340 200 210 250
Cu .004 .005 .007 -004 -008 .019 .012 .018 -005 .009 .007 _011
Pb .007 -005 ND _005 -004 _007 _017 _004 _001 ND
Zn -009 -009 -006 -026 -006 -019 -013 .017 -003 -005 -020 .010 _002
Mn .026 .018 _052 .022 .007 .033 . -020 _023 _265
Fe .011 .073 ND _042 " _046 .029 .046 _015 _044
As <.003 -010 -006
.8 <.01 .01 < .01 ND ND ND ND 21 .2 ND ND
Ni -003 ND _005
Co _017 ND
Na
K
Li
Mo
Cr
NOTE: indicates that the parameter was not Detectability limits vary from parameter to parameter.

(See tables 1 and 2) Blank spaces indicate that no determination was made.




APPENDIX D A Arkansas River Discharge Near Portland
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ABSTRACT

The water quality of Pueblo Reservoir was studied from June 1974 to March 1976.
General Iimnological parameters included dissolved oxygen, conductivity, pH, turbid-
ity, alkalinity, sulfate, temperature, hardness, chloride, total dissolved solids, and total
suspended matter. Concentrations of the following elements were also monitored
monthly in both the dissolved and suspended water fractions: Ag, Cu, Fe, Mn, Zn,

Pb, Cd, Hg, i, Na, K, As, Ni, Mg, and Ca. Pre- and post-impoundment water quality
conditions were compared. Pre- and post-impoundment sediments were also analyzed
for K, Na, ca, Mg, Li, cu, Cd, Pb, Fe, Mn, Zn, and Mo, and compared. Interesting
seasonal, surface, spatial, and depth trends were observed for most parameters. The
most frequent seasonal trend for chemical parameters was that of classic high winter
(low discharge) and low summer values (high discharge). Trends for Fe, Mn, and Zn
were interesting in that they did not follow classical expectations. The data tend to
support the inference that the inlet sediments especially are being enriched with a num-
ber of trace metals (Fe, MN, Zn, and perhaps Mg, cu, Cd, and Pb). (22 ref)
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