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EXECUTIVE SUMMARY
Water quality data were collected from eleven lake, and one tailwater location at

Keystone Lake, Oklahoma, between April and October 1996. The purposes of the study
were to collect sufficient water quality data to define existing limnological conditions and to
provide a basis for future water quality investigations.

Waters impounded by the reservoir are too highly mineralized to be suitable for
municipal and industrial uses without extensive treatment. Keystone L ake presents an
unusual situation in that the Cimarron River carries significantly higher dissolved salts to the
lake than the Arkansas River. Higher specific conductance and chloride levels were
consistently observed at depth at lacustrine stations. The water in Keystone Lake was
classified as very hard, and total dissolved solids levelsin the lake exceed levels acceptable
for domestic uses.

Thermal stratification was observed in early summer at all lacustrine stations.
Dissolved oxygen values below <2 mg/l in the hypolimnion were common between June and
September at |acustrine stations.

Trophic classification of Keystone Lake using epilimnetic total phosphorus
concentrations resulted in a classification of hyper-eutrophic. Because phosphorus has a high
affinity to sorb to suspended particulates this trophic state classification may be an
overestimate given the short retention time (42 days) and relatively high turbidity of the
reservoir. More than one-third of all turbidity observations during the study exceeded the
Oklahoma Water Quality Standard of 25 NTUs. Based on chlorophyll a concentrations,
trophic classification of Keystone Lake would fall into a meso-eutrophic category. The
lower index values are indicative of the effects of inorganic turbidity limiting algal
productivity.

Iron and manganese were also found in relatively high concentrations. During times
of oxygen depletion in the hypolimnion, water users would experience staining problems.
Analysis of other metalsindicated no need for concern at thistime.

Keystone Lake is regionally important as a flood control, power generation, and
recreational facility and it is not presently used as a municipal or industrial water supply
source. Results of this study indicate that overall, the water in Keystone Lake isof a

reasonably good water quality when considering its primary uses.
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INTRODUCTION
Personnel from the U. S. Army Corps of Engineers, Tulsa District collected water

quality data at Keystone Lake, Oklahomain 1996. The purposes of the investigation were to
collect sufficient water quality datato define existing limnological conditions, provide a
basis for future water quality investigations, and to support operational and environmental

missions of the Tulsa District.

DESCRIPTION OF STUDY AREA
The Keystone Lake dam is on the Arkansas River at river mile 538.8, about 15 miles

west of Tulsain Tulsa County, Oklahoma. The lake extends into portions of Osage, Pawneg,
and Creek Counties, Oklahoma. There are two major arms of the reservoir. The Arkansas
River arm of the lake extends northwest north of Cleveland in Pawnee County, and the
Cimarron River arm of the lake extends southwest near Oilton in Creek County. Arkansas
River discharge contributes about 70% of the total inflow to the lake and Cimarron River
discharge about 20% (Blazs et a., 1997). A third, smaller arm of the lake (Salt Creek),
reaches south to just below the city of Mannford in Creek County.

Thelakeislocated in the Eastern Sandstone Cuesta Plains geomorphic province
consisting of west-dipping Pennsylvanian sandstones forming cuestas (a ridge with a gentle
slope on one side and a cliff on the other) that overlook broad shale plains (Johnson et al.,
1979). The dominant soil association in preimpoundment floodplain areas is Port-Y ahola-
Dale-Brewer and range from clays to clay loams and from silt loams to sandy loams. Sandy
and mixed aluvial soilslie near old stream channels. Other soil associations in the project
areainclude Dougherty-Eufaula (sandy areas), Norge-Teller-Vanoss (silty areas), and
Darnell-Talihina-Stephenville (forested uplands) (Galloway, 1959). Land usesin the
extensive drainage area are dominated by crop (42%) and rangeland (41%, Alexander et al.,
1997).

The construction of the lake was authorized by the Flood Control Act approved 17
May 1950, and its purposes include flood control, water supply, hydroelectric power,
navigation, and fish and wildlife. Construction began in January 1957 and the project was
placed in flood control operation in September 1964. The conservation pool wasfilled in
November 1964. Power generating unit number 2 became operational 2 May 1968 and



generating unit number 1 became operational 21 May 1968. The embankment is constructed
of rolled earth filled material. Thetotal length of the dam, including a 1,600-foot concrete
section, is 4,600 feet. The maximum height is about 121 feet above the streambed. The
concrete section consists of a spillway 856 feet wide, a non-overflow section, and a power
intake structure. Highway 151 crosses the dam to connect U.S. Highway 51 on the south
with U.S. Highway (64) 412 on the north (USACE, 1993).

The spillway is agated, concrete, ogee-weir with a net width of 720 feet, surmounted
by eighteen 40- by 35-foot tainter gates. Spillway capacity at the top of maximum pool
(elevation 766.0 ft.) is 939,000 cfs and at the top of the flood control pool (elevation 754.0
ft.) is 565,000 cfs. The spillway is equipped with nine 5.67- by 10-foot sluices located
between alternate intermediate piers. Channel capacity of the Arkansas River below Tulsa,
Oklahomais about 90,000 cfs. The powerhouse and power intake structure are located
between the spillway and the left non-overflow sections and include two penstocks, each 27
feet in diameter, controlled by two 14- by 30-foot gates (USACE, 1993).

Conservation storage at 723.0 feet MSL for Keystone Lake is 505,381 acre-feet,
which includes 287,122 acre-feet power storage and 20,000 acre-feet (20 mgd) for water
supply. Sediment reserve is 508,600 acre-feet. The only present contract for water supply
from the lake is with Public Service Company of Oklahoma. Waters impounded by the lake
are highly mineralized and unsuitable for most industrial or municipal uses without extensive
treatment (USACE, 1989). Descriptive characteristics of Keystone Lake, Oklahoma at

conservation pool elevation are listed in Table 1.



Table 1. Descriptive characteristics of Keystone Lake at conservation pool elevation (723.0 feet,

MSL).
Lake Elevation (Conservation Pool) 723.0 feet MSL 220 meters MSL
Lake Surface Area 22,420 acres 9,073.4 hectares
Lake Volume 505,381 acre-feet  623.6*10° m®
Contributing Drainage Area 22,351 mi? 57,889 km?
Total Drainage Area 74,506 mi? 192,971 km?
Mean Depth 22.5ft 6.9 meters
Maximum Depth 75 feet 22.9 meters
Shoreline Length 330 miles 531 km
Shore Development Index 15.7 15.7
Total Annual Inflow (1996) 4,417,136 acre-feet  5,450.7%10° m®
Hydraulic Residence Time 42 days 0.115 years

L ake data based on 1988 sedimentation survey.

MATERIALSAND METHODS
Data were collected between 0900 and 1500 hours at 11 sitesin the lake and one site

below the dam on eight dates ranging from 17 April through 30 October 1996 (Figure 1).
Table 2 lists the sampling station identification numbers and brief verbal descriptions of the

locations.
Table 2. Keystone L ake, Oklahoma 1996 sampling location identification numbersand verbal
descriptions of locations.
Station 1D Number Location

OKNOO036 Cimarron Arm at old State Highway 51 bridge near Oilton
OKNOQO037 Cimarron Arm at State Highway 48 bridge
OKNO0043 Cimarron Arm at mouth of Salt Creek
OKNQ044 Cimarron Arm at mouth of Little Salt Creek
OKNO0046 Main Lake area at mouth of Bakers Branch
OKNO0O047 Main Lake at junction of Cimarron and Arkansas channels
OKNO0048 Main Lake near outlet works at dam
OKNO049 Arkansas Arm near Washington Irving Cove — South
OKNO0052 Arkansas Arm near old Prue
OKNQ0054 Arkansas Arm in Cowskin Bay at U.S. Highway 64 bridge
OKNO0059 Arkansas Arm at State Highway 99 bridge
OKNO0095 Below dam - stilling basin

! Primary station code identification number for U. S. EPA STORET and CESWT DASLER water quality
database management systems
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Figure 1. Map of Keystone L ake, Oklahoma area with 1996 lake sampling stations.

Field measured parameters collected at each sampling station included depth profiles
of water temperature (°C), dissolved oxygen (DO, mg/l), pH (standard units), and specific
conductance (SC, uS/cm), Secchi depth (m), and turbidity (NTU). Depth profiles were
measured and recorded with aHydrolab Surveyor 111 at one-meter intervals. Secchi disk
transparency was measured using standard procedures (Lind, 1985) and field turbidity with
an Orbeco-Hellige portabl e turbidimeter.

Water samples for laboratory analysis were collected in 1-liter, clear polyethylene
bottles and immediately placed onice. Samples collected for laboratory analyses were
collected from the surface (0.5 meter depth) at all stations on all dates, and from 1 meter
above the bottom at stations OKN0043, -44, -46, -47, -48, -49, and -52. Hach Chemical



Company reagents were used in the analysis of total alkalinity, total hardness, chloride, and
sulfate. Hach standard solution was used in standard curve preparation for sulfate.
Persulfate digestion was used in preparation of samples for analysis of total phosphorus.
Total phosphorus was determined by the ascorbic acid method and analyses were performed
with a Sequoia-Turner Model 390 spectrophotometer equipped to hold a 1-cm cuvette.

Chlorophyll a concentrations were determined fluorometrically. Surface sample
aliquots of 100 ml were filtered on Gelman Metricel GA-6 0.45-um membrane filters that
were frozen for storage. Filters were macerated in a motorized tissue grinder and pigments
were extracted in 90% aqueous acetone. The homogenate was stored for 24 hours under dark
refrigeration and then centrifuged for clarification. Fluorescence of the extract was measured
on aTurner Model 112 fluorometer equipped with a blue light source, a blue excitation filter,
and ared emission filter. Purified chlorophyll a (Sigma Chemical Company) was used in
standards preparation. Vaues were not corrected for phaeopigments.

Table 3 lists laboratory analyzed water quality parameters and references to methods
for analysis. TulsaDistrict personnel performed total alkalinity, chloride, chlorophyll a, total
hardness, total phosphorus, and sulfate analyses. The remaining laboratory parameters were
analyzed by Reclamation Services Inc. of Central City, KY.



Table 3. List of laboratory analyzed water quality parameters and associated analysis methods

(1996 K eystone L ake water quality survey).

Parameter Units *Method “Parameter Number
Alkalinity, Total mg/l as CaCOs SM 2320 B 00410
“Arsenic, Total ug/l EPA 206.3 01002
Cadmium, Total pg/l EPA 213.1 01027
“Carbon, Organic, Total mg/| SM 5310 C 00680
'Chloride mg/I EPA 325.3 00940
'Chlorophyll a ug/l SM 10200 H3 32217
Chromium, Total po/l EPA 218.1 01034
*Copper, Tota po/l EPA 220.1 01042
"Hardness, Total mg/l as CaCOs EPA 130.2 00900
®Iron, Total ug/l EPA 236.1 01045
?_ead, Total pg/l EPA 239.1 01051
*Manganese, Total po/l EPA 243.1 01055
*Mercury, Total g/l EPA 245.1 71900
*Nickel, Total ug/l EPA 249.1 01067
“Nitrogen, Ammonia mg/l asN EPA 350.3 00610
“Nitrogen, Nitrate mg/l asN EPA 353.3 00620
“Nitrogen, Nitrite mg/l asN EPA 354.1 00615
“Nitrogen, Organic, Total mg/l asN EPA 351.4 00625
*Phosphorus, Total mg/l asP EPA 365.2 00665
“Selenium, Total ug/l EPA 270.1 01147
?Solids, Dissolved, Total mg/I EPA 160.1 70300
“Solids, Suspended, Total mg/I EPA 160.2 00530
'Sulfate mg/I EPA 375.4 00945
“Zinc, Total ug/l EPA 289.1 01092

! Analyses performed by Tulsa District Personnel

2 Analyses performed by Reclamation Services Inc., Central City, KY

3 Analysis methods described in Standard Methods (SM) for the Examination of Water and Wastewater
(APHA, 1992), and Methods for the Analysis of Water and Wastes (EPA, U.S. EPA, 1979)

“U. S. EPA STORET parameter codes



RESULTS
Lake elevations relative to sampling events and daily basin precipitation are

illustrated in Figure 2, and monthly charts of pertinent reservoir data (e.g. |ake elevation,
inflow, releases, rainfall, etc.) are provided in Appendix A. Depth-time isopleths for
temperature, dissolved oxygen, pH, and specific conductance were prepared for al stations
where vertical profiles were taken and are available in Appendix B. Vertical profiles were
also graphed by sampling date at each station (Appendix C). Box-and-whisker plots of water
quality data are included in Appendix D. Raw data, collected in the 1996 Keystone Lake
water quality study, isavailablein Appendix E. A 1979 water quality study on Keystone
Lake (Kincannon, 1979) isincluded in Appendix F.
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Figure2. Daily lake elevation (feet, MSL at 0800 hours) and daily basin precipitation (inches),
Keystone L ake, Oklahoma, 1996 (dots represent individual sampling dates).



Data from individual stations, sampling dates, or depths are frequently represented
throughout this report in box-and-whisker diagrams. Figure 3 is an example that identifies
meanings of each portion of the diagram. Whiskers extending from the top and bottom of the
‘box’ represent maximum and minimum values. The upper and lower lines of the ‘box’
represent 75™ and 25" percentile values. The horizontal linein the ‘box’ represents the
median, or middle valuein the data. Notchesin the vertical lines on the sides of the *box’
indicate a 95% confidence interval about the median. The mean of the datais represented as
ablack diamond.

Included in Table 4 are descriptive statistics of water quality parameters measured in
the study of Keystone Lake, Oklahoma, 17 April through 30 October 1996. When all
observations of a particular parameter were below the analysis detection limit, mean and
median values could not be calculated. For parameters having greater than one observation
above the detection limit, means and medians were calculated only from those values above
the detection limit. Physicochemical datawere analyzed for statistical differences using
MINITAB 13 (Minitab, Inc., 2000). Differences were considered statistically significant at
apha=0.05. Analysisof Variance (ANOVA, for means) and Mood’s Median Test were
used to determine spatial (among stations) and temporal (among sampling dates) differences.
When differences between the means or medians were detected, Tukey’s multiple
comparison test was utilized to determine which means/medians were different. The two-
sample t-test and Mann-Whitney test were used for comparisons between surface and bottom
parameter concentrations.
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Figure 3. Example box-and-whisker diagram.



Table 4. Descriptive statistics for Keystone L ake, Oklahoma water quality parameters, all lake
sitesand depths, 1996.

’No.

Parameter Units IMean Median Min.  Max. N%  Ops.

Obs gpL
Alkalinity, Total mg/l as CaCO; 160 128 104 380 121 0

Arsenic, Total po/l * * <10 <10 104 104

Cadmium, Total uo/l * * <10 <10 104 104
Carbon, Organic, Total mg/I 5.0 4 24 38 103 0
Chloride mg/| 638 490 120 2,780 101 0
Chlorophyll a po/l 1726 1687 145 7512 76 0

Chromium, Total po/l * * <10 30 104 103

Copper, Tota po/l * * <10 30 104 103
Hardness, Total mg/l as CaCO; 322 270 140 2180 121 0
Iron, Totd po/l 497 220 <10 6,590 104 17

Lead, Total po/l * * <10 <10 104 104
Manganese, Total po/l 215 90 <10 1,720 104 39

Mercury, Tota uo/l * * <2 <2 104 104

Nickel, Total po/l * * <10 <10 104 104
Nitrogen, Ammonia mg/lasN 0145 0081 0005 0913 104 0
Nitrogen, Nitrate mg/l asN 0.81 0.58 0.14 4.60 104 0
Nitrogen, Nitrite mg/l asN 0.025 0.020 <0.005 0.125 104 12
Nitrogen, Organic, Total mg/l asN 0.621 0550 0.020 4590 104 0
Phosphorus, Total mg/lasP  0.158 0.109 0.023 0.687 103 0
Secchi Depth m 089 09 030 1.40 56 0

Selenium, Total po/l * * <10 <10 104 104
Solids, Dissolved, Total mg/I 1412 1115 490 5910 104 0
Solids, Suspended, Total mg/I 44 16 2 708 103 0
Sulfate mg/| 221 168 87 923 112 0
Turbidity NTU 410 171 3.4 5940 113 0
Zinc, Tota po/l 44 40 <10 80 104 94

M ean and median values were calculated from values above detection limit

2BDL = below detection limit

Temperature

Chemical and metabolic reactions are strongly influenced by water temperature and

temperature differences between surface and bottom waters can contribute to stratification of

water layers due to density differences. Vertical temperature profiles of Keystone Lake

during this study were typical of other reservoirsin the region. Thermal gradients were



observed to some extent at all stations and temporary thermal stratification (a change in water
temperature of greater than 1° C per meter) was evident in July at sites near the dam
(OKNO0046, OKNO0047, and OKN0048). Across all sampling stations and dates, surface
temperatures ranged from a minimum of 11.85 °C (OKNO0O046 on 17 April) to a maximum of
32.88 °C (OKNO0052 on 2 July). Mean surface water temperature through the sampling
period was 23.90 °C. Spatia and temporal temperature dynamics observed through the study
at OKNO0048 (Figure 4) are generally representative of vertical water temperature distribution
through the main body of the reservoir. Water temperatures exhibited low variability
between surface and bottom in the spring and fall indicating total mixing of the water column

with respect to temperature.
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Figure4. Depth-time diagram of temperature (°C) isopleths at station OKNQ0O048, 17 April

through 30 October 1996, K eystone L ake, Oklahoma.

Dissolved Oxygen
Dissolved oxygen is essential to the respiratory metabolism of most aquatic

organisms, and the dynamics of oxygen distribution in lakes are governed by a balance
between inputs from the atmosphere and photosynthesis and |osses due to chemical and
biotic oxidation (Wetzel, 1983). Solubility of oxygen in water decreases as temperature
increases, and decreases as salt content increases.
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During this study, surface concentrations of dissolved oxygen ranged from 3.94 mg/I
(OKNO0O036 on 24 July) to 15.2 mg/l (OKNO0052 on 12 June) with an average of 8.62 mg/I.
Dissolved oxygen concentrations at depth (approximately one meter above the bottom)
ranged from 0.15 mg/I (OKNQO048 on 11 September) to 11.10 mg/l (OKN0044 on 17 April)
with an average of 3.16 mg/l. The depth-time isopleth of dissolved oxygen concentrations at
station OKNO0048 (Figure 5) istypical of dissolved oxygen dynamics observed during the
summer months of the study in the main body of the lake. Stationsin the lower portion of
the lake (OKNQ043, 46, 47, 48, and 49) were found to have bottom dissolved oxygen
concentrations below 2 mg/l from late May or early June through late September or early
October. Riverine stations (OKN0044 and OKN0052) were observed to have low dissolved
oxygen levels at depth with less consistency through the same period. The spatial and
temporal changesin dissolved oxygen concentrations can affect the distribution of fish and

macroinvertebrates in the water column.
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Figureb. Depth-time diagram of dissolved oxygen (mg/l) isopleths at station OKN0048, 17 April

through 30 October 1996, K eystone L ake, Oklahoma.

Figure 6 shows the vertical profile of dissolved oxygen and temperature at station
OKNOO48 on 24 July 1996. The clinograde dissolved oxygen curve istypical of atemperate
region eutrophic lake.
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Specific Conductance and Salinity
Specific conductance is a measure of the resistance of a solution to electrical flow and

isdirectly affected by increasesin ionic content. Specific conductance and total dissolved
solids are often used as surrogate measures for salinity, but these parameters do not by
themselves adequately describe which specific ions are responsible for the salinity in agiven
water body. Salinity and total dissolved solidsin fresh water is attributed to four major
cations (Ca’™, Mg"™*, Na', and K*) and four major anions (HCOz , COs™, SOy , and CI")
(Wetzel, 1983). Additional surrogate measures used to assess the salinity of a water body are
hardness, an indirect measure of Ca”™ and Mg, and alkalinity, an indirect measure of

HCOs and COs™, both of which are important measures of the buffering capacity of aquatic
systems.

Sulfur and chlorine are both important micronutrients in aquatic systems. Sulfur is
important in protein structure and cell division, but rarely limits the growth or distribution of
aguatic biota (Horne and Goldman, 1994). In aquatic systems sulfate (SO, ) isthe
predominant form of sulfur. Its predominance isaresult of bacterial oxidation of hydrogen

sulfide (H»S) released from highly organic anoxic sediments. Nearly all assimilation of

12



sulfur in aguatic systemsis as sulfate. Chlorine isthe most abundant halogen. The chloride
ion isrequired in photosynthesis, ATP formation, and other phosphorylation reactions.
Because chlorideis easy to measure, it is used to identify water bodies being affected by
chlorinated wastes, some of which aretoxic. Chloride levels are relatively conservativein a
watershed.

Through this study, specific conductance values in Keystone Lake ranged from 1,244
to 10,284 uS/cm with amean of 2,398 uS/cm. Arkansas River waters are naturally highin
calcium, magnesium, sulfate, and chloride. The Cimarron River flows through natural salt
and gypsum deposits in the Permian redbeds of western Oklahoman and has chloride
concentrations three to four times greater than the Arkansas River. Figure 7 shows the
differences in mean and median specific conductance measured at |ake stations. OKNO0036
and OKNOO037 areriverine stations in the Cimarron River arm of the lake that had mean
values of 7,252 and 6,791 uS/cm, respectively. In contrast, stations OKN0059 and
OKNOO052, located in the Arkansas River arm of the lake had mean values of 1,524 and 1,726
puS/cm, respectively. One-way ANOV A demonstrated a significant difference in mean
station specific conductance levels, and Mood' s Median Test showed significantly different
station median specific conductance levels.

Total dissolved solids levels showed a similar pattern in the lake (Figure 8).
Measured values ranged from 5,910 (OKNOO037, 19 September) to 490 mg/l (OKN0044, 2
July) with alake-wide mean value of 1,412 mg/I. Highest mean levels were measured in the
Cimarron River arm of the lake and lowest mean values in the Arkansas River arm. One-
way ANOVA demonstrated a significant difference in mean station total dissolved solids
levels, and Mood' s Median Test showed significantly different station median total dissolved
solids levels. A comparison of surface and bottom levels of total dissolved solids (Figure 9)
shows a general trend of higher total dissolved solids levels at depth for most stations,
however, no statistically significant differences were found in total dissolved solids levels
across sampling dates, or between surface and bottom samples.

Mean lake-wide chloride concentration in Keystone Lake through the study period
was 638 mg/l. The minimum observation, 120 mg/l, was made at station OKN0043 on 30
October, and the maximum observation at station OKNOO036 on 2 July. One-way ANOV A
indicated significantly different station mean chloride levels with the Cimarron River arm
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stations, OKN0036 and OKNO0037, having mean concentrations more than two times higher
than all other lake stations. Statistical analyses did not determine differences in lake-wide
chloride levels among sampling dates. Lowest |ake-wide means occurred on sampling dates
following significant rainfall eventsindicating a dilution effect. No statistically significant
differences were found between chloride concentration means or medians of surface and
bottom samples, but graphically (Figure 10), stations OKN0046, OKN0047, OKN0048, and
OKNOO049 did show consistently higher bottom concentrations.

Similarly, for sulfate concentrations in Keystone L ake through the study period, the
mean |ake-wide mean concentration was 221 mg/I with a minimum observation of 87 mg/l
(OKNO0044, 24 July) and a maximum observation of 923 mg/l (OKNO0037, 11 September).
Again, stationsin the Cimarron River arm of the lake had statistically different (more than
two times higher) mean and median sulfate concentrations. Both one-way ANOVA and
Mood's Median Test indicated significant differencesin lake-wide sulfate mean and median
concentrations between sampling dates. Highest sulfate levels were observed in April and
September of the sampling period (Figure 11). No statistically significant differencesin were
detected between surface and bottom sulfate concentrations.
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Figure7. Box-and-whisker plots of specific conductance measured at Keystone L ake, Oklahoma,
by station, 17 April through 30 October 1996.
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Alkalinity, pH, and Hardness
Alkalinity is ameasure of the capacity of water to neutralize acids. The measurement

refers to the carbon dioxide (CO,) — bicarbonate (HCO3') — carbonate (COs™) equilibrium
system and is used to quantify those compounds that can resist changesin pH (hydrogen ion
concentration) (Cole, 1994 and Wetzel, 1983). Alkalinity isimportant for several reasons:
1) it buffers pH (hydrogen ion concentration) changes that occur naturally as aresult of
photosynthetic activity, which can affect aquatic life, 2) it is used in the interpretation and
control of water and wastewater treatment, and 3) it is used to determine the suitability of a
water for irrigation. In addition, components of alkalinity will form a complex with some
toxic metals and significantly reduce their toxicity. When total alkalinity is at or below 20
mg/l as CaCOs, water is poorly buffered (USEPA, 1986).

Total alkalinity valuesin Keystone Lake ranged from a minimum of 104 mg/I
(OKNO0O059, 2 July) to a maximum of 380 mg/l (OKNO0054, 17 April) with alake-wide mean
of 159.7 mg/l. Figure 12 shows ranges of total alkalinity values measured at Keystone Lake
stations during the study. Slightly higher mean values are evident in the upper arms of the
lake in the two major tributaries. No statistically significant differences were found between
mean or median station total alkalinity levels. Parametric and nonparametric statistical tests
detected a significant difference between lake-wide mean and median total alkalinity across
sampling dates with highest observations occurring in the early part of the sampling period.
A two-sample t-test detected a significant difference between surface and bottom samples.
Mean surface total alkalinity was 167.4 mg/l and mean bottom total alkalinity was 139.2
mg/l. Keystone Lake waters are well buffered against sudden pH changes.
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Figure 12. Box-and-whisker representation of total alkalinity measured in Keystone L ake,

Oklahoma, 17 April through 30 October 1996.

The pH is ameasure of hydrogen ion activity. A pH of 7 is neutral, lessthan 7 acidic,
and greater than 7 basic. Wetzel (1983) identifies the pH range for most lakes to be between
6 and 9. The pH valuesin Keystone Lake through the study period ranged from 7.08
standard units (OKNO0043, 2 July, at 15 and 16 meters depth) to 9.45 standard units
(OKNO0OO054, 30 October, surface), with a median of 8.23 standard units. The pH rangein
Keystone Lake isreflective of the akaline nature of prairie soils and istypical of other turbid
reservoirsin the Tulsa District.

Hardness in water is afunction of divalent, or polyvalent, cations present in the water
column and is directly affected by the geologic characteristics of the watershed. Natural
sources of hardness are sedimentary rocks and limestone. The two components of total
hardness are described as temporary hardness and permanent hardness. Temporary hardness
is governed by the content of calcium and magnesium salts combined with bicarbonate and
carbonate and is equal to the total alkalinity. Permanent hardnessis governed by the content
of calcium and magnesium salts combined with sulfates, chlorides, and other anions of
mineral acids and is equal to the amount of hardness in excess of temporary hardness

(alkalinity) (Wetzel, 1983). The permanent, or non-carbonate, hardness is responsible for the
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scale deposits on cookware and other household items associated with hard water. Like
alkalinity, components of hardness will form a complex with some toxic metals and
significantly reduce their toxicity.

Minimum (140 mg/l, OKN0052, 30 October) and maximum (2,180 mg/l, OKN0037,
30 October) total hardness levels through the study were measured on the same day in
different portions of the lake. Lake-wide mean total hardness was 322 mg/l. Highest mean
and median values were measured in the Cimarron River arm of the lake (Figure 13).
Significantly different station mean and median total hardness levels were detected. No
statistically significant differences were found among |ake-wide mean and median total
hardness levels across sampling dates. A two-sample t-test did indicate a significant
difference between mean surface (340 mg/l) and bottom (274 mg/l) hardness levels.

Water hardness has been classified by the U.S. EPA into the following four categories
(USEPA, 1986):

Concentration Description
(mg/l as CaCOg)
0-75 Soft
75-150 Moderately Hard
150 — 300 Hard
300 and up Very Hard

Hardness values present in the reservoir during this study indicate that water from Keystone
Lakeisbest classified as very hard water based upon the above classification. Hardness
values did not exceed the accepted industrial harness levels for raw water sources of 5000
mg/l as CaCOs for electric utilities, and only Cimarron River arm stations exceeded the 900
mg/l as CaCOs hardness standard for petroleum refining (USEPA, 1986).
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Figure 13. Box-and-whisker representation of total hardnesslevels measured at stationsin
Keystone Lake, 17 April through 30 October 1996.

Water Clarity
Two measures directly associated with water clarity include Secchi disk transparency

(meters) and turbidity (NTU). A third measure correlated with water clarity istota
suspended solids (mg/l). Secchi disk transparency is the mean depth of the point where a
weighted black and white disk, 20 cm in diameter, disappears when viewed from the shaded
side of avessdl, and that point where it reappears upon raising it after it has been lowered
beyond visibility. It has been calculated that the disk disappears at approximately the region
of transmission of 21% full sunlight. Three times the Secchi disk depth roughly
approximates the photosynthetic, or euphotic, zone of the lake where light levels are greater
than 1% of full sunlight (Cole, 1994).

Secchi depths measured during this study ranged from 0.30 meters (OKN0048 and
OKNOQO052, 30 October) to 1.40 meters (OKN0047, 24 July) with alake-wide mean value of
0.89 meters. A graphic summary of Secchi depths measured through the study is presented
in Figure 14. No statistically significant differences in station mean Secchi depths were
found, although Mood' s Median test did indicate significant differencesin station median
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Secchi depths. Mean and median lake-wide Secchi depths were found to differ significantly

across sampling dates with extremely low values measured 30 October 1996.
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Figure 14. Box-and-whisker representation of measured Secchi depths at Keystone L ake stations,
17 April through 30 October 1996.

Turbidity, measured in Nephelometric Turbidity Units (NTU), can be viewed as a
qualitative measure of water clarity that describes the opagueness produced in water by
suspended particulate mater (e.g. clay, silt, and plankton). Higher turbidity valuesindicate
water that is less transparent and more turbid. Turbidity ranged from a minimum of 3.40
NTU (OKNO0048, 2 July) to a maximum of 594 NTU (OKNO0O036, 30 October) with alake-
wide mean value of 41.04 NTU. Turbidity measured in Keystone Lake through the study
period is graphically represented in Figure 15. Highest station mean and median turbidity
were found in the tributary arms of the reservoir, and statistically significant differences
among stations were found (one-way ANOV A and Mood’'s Median Test). No statistically
significant differences were found across lake-wide mean turbidity levels and sampling dates,
or between lake-wide surface and bottom mean turbidity levels. Lake-wide surface sample
mean turbidity tended to be higher (45.7 NTU) than bottom sample mean (25.3 NTU).
Turbidity exceeded the State of Oklahoma lake water quality standard of 25 NTU in 41 of
113 observations (36%).
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Figure 15. Box-and-whisker representation of measured turbidity in Keystone Lake, 17 April
through 30 October 1996.

In contrast, total suspended solids are a quantitative measure of suspended particulate
matter and are reported in mg/l. The loadings of total suspended solids into areservoir can
impact aguatic organismsin many ways. Because soluble forms of nitrogen and phosphorus
have a high affinity to sorb to suspended particles (primarily clays), nutrient availability
within areservoir can be potentially impacted. Increasesin turbidity and suspended solids
can decrease the euphotic zone of the reservoir potentially impacting food availability to
zooplankton and planktivorous fish. Additional impacts on fish can include growth rate
reductions, decreased resistance to disease, modification of natural movements, and
prevention of the successful development of fish eggs and larvae, with similar impacts
identified for macroinvertebrate populations (USEPA, 1986). Total suspended solids
observations varied widely from a minimum of 2.0 mg/l (OKN0043, 2 July; and OKNQ046,
11 September) to a maximum of 708 mg/I (OKNO059, 30 October) with a lake-wide mean of
44.19 mg/l. Highest mean and median observations were in the tributary arms of the
reservoir (Figure 16). Statistically significant differences among station mean and median
total suspended solids levels were found. Lake-wide mean total suspended solids did not

differ significantly across sampling dates. A two-sample t-test did indicate a significant
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difference between |ake-wide mean surface (53.0 mg/l) and bottom (20.4 mg/l) total
suspended solids levels.
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Figure 16. Box-and-whisker representation of total suspended solids observationsin Keystone
Lake, 17 April through 30 October 1996.

M acronutrients
Nitrogen and phosphorus are essential nutrients for growth and development and are

often the primary factors that determine algal production (biomass) (USEPA, 2000). Water
samplesin this study were analyzed for the following nutrients. ammonia nitrogen, nitrite,
nitrate, organic nitrogen, and total phosphorus. In fresh waters, nitrogen is found primarily in
two gaseous forms (nitrogen and nitrous oxide) and four combined non-gaseous forms

(amino and amide groups, ammonia, nitrite, and nitrate).

Nitrogen Series
Ammonia (NH,") is released in water as a decomposition product of organic material,

or urea. Plants easily and rapidly take up ammonia. It isalso converted to nitrate, via nitrite,
by soil and water bacteria. The levels of ammoniain unpolluted surface waters generally
range from 0 to 5 mg/l (Wetzel, 1983). Observationsin Keystone Lake ranged from 0.01
mg/l (OKNOO059, 30 October) to 0.91 mg/l (OKN0052, 2 July) with a lake-wide mean of 0.15
mg/l. No statistically significant differences were found among station means or medians.
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One-way ANOVA and Mood' s Median Test did identify significant differencesin mean and
median lake-wide ammonia levels among sampling dates with lowest mean and median
ammonialevels 12 June (0.048 and 0.041, respectively), athough atemporal pattern or trend
was not evident. Surface and bottom ammonia levels were not found to differ significantly.

Nitrite (NO,) is usually in very low concentrations in fresh waters becauseit is
quickly oxidized to nitrate. Nitrite concentrations are extremely low in unpolluted surface
waters and generally range from 0 to 0.01 mg/l. Nitrite concentrations ranged from twelve
observations below the analysis detection limit of 0.005 mg/l (at several stations and on
several dates) to a maximum of 0.135 mg/l (OKNO0059, 11 September). One-way ANOV A
revealed significant differences among station means with higher meansin tributary arms.

L ake-wide mean concentrations across sampling dates were not significantly different. A
two-sample T-test did not reveal significant differences between surface and bottom sample
means, but aMann-Whitney Test did indicate a significant difference in lake-wide median
surface (0.022 mg/l) and bottom (0.010 mg/l) concentrations of nitrite.

Nitrate (NOs3) also occursin small concentrations in unpolluted fresh waters. Under
normal conditions, nitrate in solution at any given time is determined by metabolic processes
within the waterbody (i.e. production and decomposition of organic matter). Nitrateis easily
taken up by green plants, including algae, as a nitrogen source and is extremely important as
anutrient in supplying nitrogen for protein synthesis. In unpolluted fresh waters, nitrate
concentrations can range from 0 to 10 mg/l (Wetzel, 1983). The overall mean nitrate
concentration in Keystone Lake through the study period was 0.81 mg/I. The minimum
recorded concentration was 0.14 mg/l (OKN0059, 17 April) and the maximum was 4.60 mg/I
(OKNO0O036, 2 July). Significant differences were found between mean and median nitrate
concentrations among sampling stations with highest concentrations occurring at Cimarron
River arm stations (OKN0036 and OKN0037, Figure 17). Lake-wide mean and median
concentrations tended to be lowest in spring and late fall with highest levelsin early and
midsummer. Bottom nitrate concentrations tended to be higher than surface concentrations.
Median surface (0.55 mg/l) and bottom (0.86 mg/l) concentrations were found to differ with
statistical significance (Mann-Whitney Test).
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Figure 17. Box-and-whisker representation of nitrate concentrations measured at water quality
sampling stationsin Keystone Lake, Oklahoma, 17 April through 30 October 1996.

The synthesis of inorganic substances into plant and animal tissues and the metabolic
processes of protoplasm produce various compounds containing nitrogen (organic nitrogen
compounds) (Reid, 1965). Examplesinclude animal and plant protein, urea, uric acid,
polypeptides, and amino compounds. Total organic nitrogen is calculated from the mass of
total nitrogen minus the dissolved fractions of nitrate and ammonia. The mean total organic
nitrogen concentration for Keystone Lake through this study was 0.62 mg/l. A minimum
concentration of 0.02 mg/l was observed at station OKN0054 on 2 July, and a maximum of
4.59 mg/l was recorded at station OKNO0059 on 30 October. Statistically significant
differences were found among station mean and median concentrations with highest
concentrationsin tributary arms of the reservoir. Sampling date means or medians were not
significantly different, but mean and median lake-wide surface and bottom concentrations

were significantly different with higher surface concentrations.

Phosphorus
While phosphorus, initsinorganic state is most commonly present as orthophosphate,

more than 90 % of the phosphorus present in fresh waters occurs as organic phosphates and

25



cellular constituents in the biota that are adsorbed to either inorganic or particul ate organic
matter (Wetzel, 1983). Phosphorus has a major role in the metabolism of plants and animals
and is akey nutrient stimulating plant growth in lakes. Because phosphorusis less abundant
than carbon, nitrogen, oxygen, and sulfur (other nutritional and structural components), it can
often limit biological productivity of aquatic ecosystems (Wetzel, 1983), and epilimnetic
concentrations can be used to indicate alake' s general trophic status (level of productivity).
The concentrations of total phosphorus encountered in unpolluted surface waters
generally ranges from 10 to 50 ngy/l (0.01 to 0.05 mg/l). Concentrations of total phosphorus
found in Keystone Lake ranged from a minimum of 0.02 mg/| (OKNQ0046, 2 July) to a
maximum of 0.69 mg/l (OKN0044, 24 July). Station means and medians were found to
differ significantly with highest concentrations in tributary arms of the reservoir. Mean and
median concentrations also differed significantly by date with a general trend of increasing
concentrations through the sampling period. Surface mean and median total phosphorus
concentrations were significantly different from bottom concentrations (Figure 18). The
lake-wide mean surface concentration was 0.127 mg/I while the mean bottom concentration

was 0.251 mg/I.
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Figure 18. Box-and-whisker representation of surface (S) and bottom (B) total phosphorus

concentrations at water quality sampling stationsin Keystone L ake, Oklahoma, 17 April
through 30 October 1996.
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The epilimnetic concentration of total phosphorus is often used to estimate lake
productivity, or trophic state. Vollenweider showed that the amount of total phosphorus
generally increased with lake productivity (Wetzel, 1983). The general relationship of
lake productivity to average concentrations (ng/l) of epilimnetic total phosphorusis as
follows:

Ultra-oligotrophic <5
Oligo-mesotrophic 5-10
M eso-eutrophic 10-30
Eutrophic 30-100
Hyper-eutrophic > 100

Using Vollenwieder’ s relationship and the mean sampling period surface concentration of
0.127 mg/l (127 pg/l), Keystone Lake would be classified as hyper-eutrophic. The relative
trophic status of Keystone Lake was also assessed using Carlson’s Trophic State Index

(Carlson, 1977) and surface total phosphorus concentrations. Mean and median index values

for the lake as awhole through the period of study were 69.8 and 67 indicating eutrophic
conditionsin thelake. Theindex calculated for each sampling station indicates higher

productivity potential in the riverine arms of the reservoir (Figure 19).
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Figure 19. Box-and-whisker representation of Carlson's Trophic State Index values by water

quality monitoring station for Keystone L ake, Oklahoma, 17 April through 30 October

1996. Calculated values are based on surface total phosphorus concentrationsonly.
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Theratio of total nitrogen to total phosphorusis helpful in exploring nutrient
limitation of the phytoplanktonin alake. Thisratioisinsightful if it isassumed that total
phytoplankton production in the spring and summer are limited by a macronutrient.
Generadly, when theratio is less than 10, nitrogen is the limiting of the two nutrients. When
the ratio is greater than 20, phosphorusislimiting. During the study period, Keystone Lake
N:P ratios ranged from a minimum of 2.75 to a maximum of 54.67 with a mean ratio of
15.20. No significant differences were found among mean or median N:P ratios and
sampling stations. There were statistically significant differences among mean and median
lake-wide N:P ratios and sampling dates. Highest N:P ratios were observed from mid-May
through July, and then there was a decrease to the minimum date mean and median in
October (Figure 20). N:P ratios observed in Keystone Lake through the study period would
indicate phosphorus-limiting conditions for phytoplankton through much of the year. The
relatively low mean N:P ratio observed 30 October may be related to high inflowsto the

reservoir in that month carrying large nonpoint sources of phosphorusinto the lake.
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Figure 20. Box-and-whisker representation of N:P ratiosin Keystone L ake, Oklahoma, by

sampling date, 17 April through 30 October 1996. Nitrogen series was not analyzed 24
July, and total phosphoruswas not sampled 28 August.
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Chlorophyll a
Chlorophyll a concentrations in Keystone Lake ranged from a minimum of 1.45 ug/I

(OKNQ0O047, 30 October) to 75.12 pg/l (OKN0037, 30 October). The lake-wide mean
concentration was 17.26 pg/l. No statistically significant differences were found among
station mean or median concentrations (Figure 21), although a pattern of higher
concentrationsin the riverine arms of the lake was evident. One-way ANOVA and Mood’'s
Median Test identified significant differences in lake-wide mean and median concentrations
of chlorophyll aby sampling date. Highest concentrations were observed in April (mean =
17.46 pg/l), and late July through October (mean = 22.78 ug/l). Average lake-wide
concentrations were less than 10 pg/l on 12 June and 2 July. Trophic status of Keystone

L ake was also assessed using chlorophyll a concentrations and Carlson’s Trophic State Index
(Carlson, 1977; Figure 22). Thisresult corresponds reasonably well with the index values
calculated from total phosphorus concentrations, although lake-wide and sampling station
mean and median index values are consistently lower. Based on chlorophyll a
concentrations, the lake-wide mean and median index values of 55.3 and 58.3, respectively,
classification of Keystone Lake would fall into a meso-eutrophic category. The lower index

values are indicative of the effects of inorganic turbidity limiting algal productivity.
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Figure21. Box-and-whisker representation of chlorophyll a concentrations at water quality
monitoring stationsin Keystone L ake, Oklahoma, 17 April through 30 October 1996.
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Figure 22. Box-and-whisker representation of Carlson's chlorophyll atrophic state index by station

in Keystone Lake, Oklahoma, 17 April through 30 October 1996.

Metals
Water samples were analyzed for total concentrations of the 11 metals listed in Table

3. Descriptive statistics are given in Table 4. These metals were selected for analysis
because they are important micronutrients, could be potentially toxic to aquatic organisms or
humans, or could affect water supply users. Arsenic, cadmium, lead, mercury, nickel, and
selenium exceeded neither the detection limit, nor the State of Oklahoma water quality
numeric criteria, in any sample collected during this study. Metals present in concentrations
above the detection limit included chromium (1 of 104 samples), copper (1 of 104 samples),
iron (87 of 104 samples), manganese (65 of 104 samples), and zinc (10 of 104 samples).

There were single occurrences of chromium (OKNQ047, 30 ug/l, 17 April) and
copper (OKNO0052, 30 pg/l, 12 June) concentrations above detection limits. The chromium
[11) concentration was below the recommended EPA Freshwater Aquatic Life Criterion
Maximum Concentration of 14 mg/l at 300 mg/I hardness (USEPA, 1999). The
recommended EPA Freshwater Aquatic Life Criterion Maximum Concentration for copper of
41 pg/l at 300 mg/l hardness was not exceeded (USEPA, 1999).
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Iron is an essential micronutrient of freshwater plants and animals. The typical range
of total iron found in oxygenated surface waters of pH 5 to 8 isfrom 50 g/l to 200 pg/l
(0.05 mg/l to 0.2 mg/l) (Wetzel, 1983). High concentrations of iron do not necessarily pose a
health threat, however two criteria concerning iron were repeatedly exceeded during this
study and include the EPA human health value (300 pg/l) and the EPA aquatic life criterion
(1000 pg/l) (USEPA, 1986). The EPA human health value, based on human health criteria
that assume alifetime of exposure to these waters via consumption of drinking water and
eating contaminated aquatic organisms, was exceeded in 50 of 104 samples. The EPA
aquatic life criterion, based on acute and chronic levels present in the water column, was
exceeded in 11 of 104 samples. Iron concentrations ranged from <10 pg/l to a maximum of
6,590 ug/l, with the mean of observations above the detection limit of 497 pg/l. One-way
ANOVA detected statistically significant differences in station mean iron concentrations with
highest meansin tributary arms of the lake. The highest station mean concentration was
2,452 ug/l at OKNOO59 in the Arkansas River arm of the lake. Significant temporal
differences in mean iron concentrations were not found. Lake-wide surface mean iron
concentration (621 ug/l) was significantly higher than the mean bottom iron concentration
(221 pgl).

Manganese, likeiron, is an essential micronutrient for plants and animals. Itis
necessary for photosynthesisin plants and as a catalyst in enzyme systems of animals. Total
manganese in lake surface water typically ranges from 10 pg/l to 850 pg/l, with an average
of approximately 35 pg/l (Wetzel, 1983). Manganese was detected in 65 of 104 samples
from Keystone Lake with values ranging from less than the detection limit of 10 pg/l to a
maximum of 1,710 pg/l. The mean of the observations above the detection limit was 215
pg/l. The EPA criterion of 50 pg/l (USEPA, 1986) is based on objectionable qualities at
higher concentrations and not health risks and this value was exceeded in 49 of 104 samples.
Mean manganese levels at each station were not significantly different, but statistically
significant temporal mean differences were noted with highest mean concentrations observed
2 Jduly (452 pg/l) while mean concentrations on all other dates ranged from 83 to 208 ug/l.

L ake-wide surface mean manganese concentration (131 pg/l) was significantly lower than

the mean bottom concentration (474 ug/l).
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Zinc is aso an essential micronutrient required for the nutrition of plants and animals.
Zinc isfound in surface waters at an average concentration of 10 pg/l (Wetzel, 1983).
Detectable levels of zinc were found in 10 of 104 samples with a maximum of 80 ug/l and
the mean of detectable observations was 44 pg/l. Recommended water quality criteriafor
zinc include a freshwater criteria maximum concentration of 120 pg/l in the dissolved form,
and an organoleptic (taste and odor) effect criterion of 5000 pg/l (USEPA, 1999). These
levels were not exceeded in any samples from Keystone Lake during the study.

Stilling Basin
Water samples were collected from one site bel ow the Keystone Dam (OKNO095) on

seven dates through the sampling period. No samples were collected 24 July. A summary of
data collected at OKNOQ95 is presented in Table 5. Water quality was very similar to that in
thelake. Metals datafor station OKNOO095 are also similar to lake data. Chromium was
found in one of seven samples at a concentration of 50 pg/l. Iron was detected in six of
seven samples with concentrations ranging from <10 pg/l to 300 pug/l. Manganese was
detected in five of seven samples with concentrations ranging from <10 pg/l to 670 pg/l.

Zinc was detected in only one sample at a concentration of 50 pg/l.
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Tableb. Descriptive statistics for station OKNO0Q95, Stilling Basin below Keystone Dam, 17 April
through 30 October 1996.

No.

Parameter Units Mean Median Min. Max. No. Obs.

Obs. BDL
Alkalinity, Total mg/l asCaCO; 193.7 152 108 344 7 0
Arsenic, Totd po/l * * <10 <10 7 7
Cadmium, Total uo/l * * <10 <10 7 7
Carbon, Organic, Total mg/| 4.5 3.9 35 8.3 7 0
Chloride mg/| 555 570 450 670 6 0
Chromium, Total po/l * * <10 50 7 6
Copper, Tota ug/l * * <10 <10 7 7
Hardness, Tota mg/l asCaCO; 295.1 300 230 360 7 0
[ron, Total po/l 170 140 <10 300 7 1
Lead, Total ug/l * * <10 <10 7 7
Manganese, Tota po/l 280 170 <10 670 7 2
Mercury, Total po/l * * <10 <10 7 7
Nickel, Total pg/l * * <10 <10 7 7
Nitrogen, Ammonia mg/| 0.145 0118 005 0.288 7 0
Nitrogen, Nitrate mg/| 0.766  0.86 0.26 0.92 7 0
Nitrogen, Nitrite mg/| 0.019 0.01 <0.005 0.04 7 2
Nitrogen, Organic, Total mg/| 0575 0625 <010 0.78 7 1
Phosphorus, Total mg/| 0.113 0.104 0.049 0.183 6 0
Selenium, Total po/l * * <10 <10 7 7
Solids, Dissolved, Total mg/l 15629 1,350 340 4,400 7 0
Solids, Suspended, Total mg/| 144 15 0.9 30 7 0
Sulfates mg/l 198.7 167 140  306.2 7 0
Turbidity NTU 13.8 12 5.08 28.2 7 0
Zinc, Totd po/l * * <10 50 7 6

DISCUSSION

Keystone Lake is regionally important as a flood control, power generation, and
recreational facility. Itisnot presently used asamunicipal or industrial water supply source.
Results of this study indicate that overall, the water in Keystone Lake is of areasonably good
water quality when considering its primary uses (Table 6). Waters impounded by the
reservoir are too highly mineralized to be suitable for municipal and industrial uses without

extensive treatment. Keystone Lake presents an unusual situation in that the Cimarron River
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carries significantly higher dissolved salts to the lake than the Arkansas River. Water density
(and quality) differences of these two major tributary sources likely have a significant impact
on vertical mixing of watersin the lake. Higher specific conductance and chloride levels
were consistently observed at depth at lacustrine stations. Total akalinity and pH values
suggest that the lake did not experience drastic changes in pH during the study, and the lake
should be well buffered. The water in Keystone Lake was classified as very hard, and total
hardness did not exceed criteriafor municipal or industrial uses (USEPA, 1986). Total
dissolved solids levels in the |ake exceed level s acceptable for domestic uses.

Thermal stratification was observed at al lacustrine stations on 2 July (eight to nine
meters depth) and at several lacustrine stations in June at shallower depths (two to four
meters). Dissolved oxygen values below <2 mg/l in the hypolimnion at lacustrine stations
(OKNO0043, OKN0046, OKN0O047, OKN0048, and OKN0049) were common between June
and September. In transition zone portions of the lake, OKN0044 and OKN0052,
hypolimnetic anoxia was transient.

Two factors that directly influence primary productivity in Keystone Lake are
nutrient concentrations and light availability. Nutrient concentrationsin the reservoir were at
times high, and seasonally variable. Trophic classification of Keystone Lake based on
epilimnetic concentrations of total phosphorus indicates the system is hyper-eutrophic.
Turbidity values and total suspended solids concentrations exhibited arelatively high degree
of variability both spatially and temporally. Turbidity exceeded the Oklahoma Water Quality
Standard of 25 NTU in 36% of observations. Mean Secchi depth values indicate that on
average the depth of the euphotic zone (i.e. the portion of the water column where active
photosynthesis can take place) was no greater than 1.5 meters. Chlorophyll a concentrations
in Keystone Lake through the study period (mean of 17.26 ug/l) likely indicate the
dampening effect of high inorganic turbidity on algal productivity. Given its highly turbid
nature, the high concentrations of total phosphorusin Keystone Lake are the result of
phosphorus adsorption to suspended solids (external loading) and phosphorus releases from
anoxic sediment during periods of hypolimnetic anoxia (internal loading). Both nitrate and
total phosphorus concentrations were higher at depth. The relatively short hydraulic
residence time of Keystone Lake (42 days) suggests that both internal and external nutrient
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loadings are minimized in Keystone Lake due to advective transport of nutrients through the
system.

Trace metal concentrations in Keystone Lake do not warrant concern at this time,
however concentrations of total iron and total manganese merit some awareness. As
discussed in the results section, concentrations of total iron, at times, exceeded EPA water
quality criteriafor aguatic life and human health. Total manganese concentrationsin
Keystone Lake did not present an aquatic life or human health risk. Concentrations of both
iron and manganese were high enough to be of objectionable qualities due to the potential for
porcelain and laundry staining and possible bad taste in beverages. The spatial distribution
(horizontal and vertical) of iron in Keystone Lake suggests that loadings are primarily
external. Highest mean concentrations of iron occurred in tributary arms of the lake and
surface concentrations were higher than bottom concentrations. Internal loadings of these
metals can occur as aresult releases from anoxic sediments. There is evidence of internal
loading of manganese as bottom concentrations were significantly higher than those at the
surface, and highest concentrations temporally were observed during the period of thermal
stratification. Single observations of other metals (chromium and copper) above the

detection limit are not cause for concern, but rather an awareness of potential sources.

Table6. Summary of Keystone L ake, Oklahoma, water quality study, 1996.
PARAMETERS NO CONCERN AWARENESS CONCERN
Temperature and X
Dissolved Oxygen

Alkalinity, pH, and
X
Hardness
Salinity X
Water Clarity X
Nutrients X
Trace Metals (excluding X
Iron and Manganese)
Iron and Manganese X
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POOL ELEVATIONS STORAGE

DAY FT- NGVvD
0800 2400
PRI OR MONTH 723. 03
1 723.11 723.20
2 723.30 723.08
3 723.06 722.84
4 722.84 722.68
5 722.67 722.58
6 722.63 722.56
7 722.56 722.43
8 722.38 722.15
9 722.13 722.09
10 722.10 722.13
11 722.16 722.16
12 722.17 722.08
13 722.18 722.44
14 722.54 722.71
15 722.76 722.76
16 722.78 722.78
17 722.76 722.95
18 722.97 722.84
19 722.75 722.60
20 722.60 722.48
21 722.49 722.50
22 722.48 722.58
23 722.70 722.77
24 722.72 722.67
25 722.57 722.57
26 722.75 722.53
27 722.53 722.57
28 722.58 722.54
29 722.55 722.55
30 722.54 722.37
31 722.25 722.04
TOTAL
AVERACE  722. 56
MAXI MUM  723. 34
MN MM  722.01

EVAPORATI ON ESTI MATED FOR THE MONTH.

KEYSTONE LAKE
MONTHLY LAKE REPORT

I NFLOW
ADJ

8A TO 8A DSF

2300
2000
1800
1800
1800

1800
1000
1000
2100
2500

2300
2000
5000
3000
2000

2000
3000
1000
1000
1000

1000
2000
2000
1400
2500

4000
3500
3200
3200
3100
2500

68800

2219 NORVAL= 0

TOP CONSERVATI ON POOL

JAN 96
RELEASES EVAP
2400HR DSF I NCHES
AC-FT  PONER TOTAL
506073
509991 738 738 0. 100
507225 3158 3158 0. 100
501876 3746 3746 0. 100
498370 3753 3753 0. 100
496180 3079 3079 0. 100
495741 1985 1985 0. 100
492893 2400 2400 0. 100
486759 3955 3955 0. 100
485444 2708 2708 0. 100
486320 2025 2025 0. 100
486977 1925 1925 0. 100
485225 2747 2747 0. 100
493112 993 993 0. 100
499028 0 0 0. 100
500123 1238 1238 0. 100
500562 1709 1709 0. 100
504286 1899 1899 0. 100
501876 2143 2143 0. 100
496617 2600 2600 0. 100
493988 2231 2231 0. 100
494427 981 981 0. 100
496180 1012 1012 0. 100
500342 0 0 0. 100
498151 2226 2226 0. 100
495960 3546 3546 0. 100
495084 5289 5289 0. 100
495960 2948 2948 0. 100
495302 3437 3437 0. 100
495522 3294 3294  0.100
491578 4791 4791 0. 100
484348 4849 4849 0. 100
77405 77405 3. 100
2497 2497
513219 DATE= 2
483691 DATE= 9 TOP FLOCD POCL

I NFLOW VOLUME= 136463 AC-FT

REPORT |'S SUBJECT TO CHANGE AND/ OR REVI SI ON

39

RAI NFALL

I NCHES
7A TO 7A
DAM  BSN
0.00 0.00
0.00 0.00
0.04 0.00
0.00 0.01
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.44 0.03
0.00 0.00
0.00 0.00
0.00 0.01
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.48 0.05
93
723.00
754. 00



POOL ELEVATIONS STORAGE

DAY FT- NGVvD
0800 2400
PRI OR MONTH 722. 04
1 721.98 721.76
2 721.74 721.48
3 721.49 721.35
4 721.38 721.30
5 721.23 721.10
6 721.06 720.96
7 720.90 720.99
8 721.04 721.19
9 721.21 721.36
10 721.52 721.88
11 721.95 722.09
12 722.10 721.78
13 721.78 721.46
14 721.46 721.18
15 721.15 720.88
16 720.77 720.48
17 720.64 720.77
18 720.87 721.04
19 721.00 720.58
20 720.57 720.10
21 720.09 719.69
22 719.67 719.25
23 719.22 718.79
24 718.86 718.99
25 719.05 719.08
26 719.03 718.74
27 718.64 718.34
28 718.26 717.77
29 717.65 717.16
TOTAL
AVERAGE  720. 40
MAXI MUM  722. 10
MN MM 717.16

KEYSTONE LAKE
MONTHLY LAKE REPORT

FEB 96

RELEASES EVAP | NFLOW  RAI NFALL

2400HR DSF INCHES ADJ I NCHES
AC-FT  PONER TOTAL 8A TO 8A DSF 7A TO 7A
DAM  BSN

484348
478467 4712 4712 0. 100 3500 0.00 0.00
472627 4861 4861 0. 100 3000 0.30 0.01
469916 3483 3483 0. 100 2500 0.00 0.00
468873 2015 2015 0. 100 800 0.00 0.00
464702 2797 2797 0. 100 800 0.00 0.00
461820 2525 2525 0. 100 1000 0.00 0.06
462417 1778 1778 0. 100 1500 0.00 0.05
466580 746 765 0. 100 2000 0.00 0.00
470125 1753 1753 0. 100 3600 0.00 0.00
480970 0 0 0. 100 4600 0.00 0.00
485444 495 495 0. 100 2800 0.00 0.00
478885 5065 5065 0. 100 2000 0.00 0.00
472211 5274 5274  0.100 2000 0.00 0.00
466371 5112 5112 0. 100 2200 0.00 0.00
460225 5247 5247 0. 100 2200 0.00 0.00
452249 5119 5119 0. 100 1200 0.00 0.00
458032 0 0 0. 100 3000 0.00 0.00
463451 496 496 0. 100 3000 0.00 0.00
454244 5673 5673 0. 100 1400 0.00 0.00
444673 6104 6104  0.100 1400 0.00 0.00
436729 5279 5279 0. 100 1400 0.00 0.00
428282 5643 5643 0. 100 1400 0.00 0.00
419603 5416 5416 0. 100 1100 0.00 0.00
423298 0 0 0. 100 1900 0.00 0.00
425019 992 992 0. 100 1900 0.00 0.00
418679 5628 5628 0. 100 1900 0.00 0.01
411290 5296 5296 0. 100 1900 0.01 0.02
400910 7018 7018 0. 100 1900 0.00 0.00
390040 7091 7091 0. 100 1900 0.00 0.00
105618 105637 2.900 59800 0.31 0.15
3642 3643 2062 NORMAL= 1.16
485662 DATE=12 TOP CONSERVATI ON POOL 723.00
390040 DATE=29 TOP FLOOD POCOL 754. 00
I NFLOW VOLUME= 118612 AC-FT

BEGAN POOL DRAVWDOWN FOR TAI NTER GATE MAI NTENANCE ON 12 FEB

EVAPORATI ON ESTI MATED FOR THE MONTH.

REPORT |'S SUBJECT TO CHANGE AND/ OR REVI SI ON
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POOL ELEVATIONS STORAGE

DAY FT- NGVvD
0800 2400
PRIOR MONTH 717.16
1 717.16 717.23
2 717.31 717.44
3 717.52 717.65
4 717.58 717.61
5 717.76 717.68
6 717.66 717.56
7 717.53 717.35
8 717.30 717.03
9 717.09 717.15
10 717.21 717.35
11 717.32 717.21
12 717.27 717.24
13 717.28 717.20
14 717.26 717.32
15 717.39 717.50
16 717.57 717.72
17 717.76 717.86
18 717.94 717.95
19 717.99 717.82
20 717.78 717.63
21 717.58 717.59
22 717.60 717.53
23 717.58 717.67
24 717.68 717.97
25 717.88 717.72
26 717.65 717.52
27 717.47 717.33
28 717.38 717.30
29 717.38 717.33
30 717.38 717.63
31 717.67 717.72
TOTAL
AVERACE  717.51
MAXI MUM  718. 02
MN MM  717.03

EVAPORATI ON ESTI MATED FOR THE MONTH.

KEYSTONE LAKE
MONTHLY LAKE REPORT

MAR 96
RELEASES

2400HR DSF

AC-FT  PONER TOTAL
390040
391287 1362 1362
395029 0 0
398772 0 0
398058 1612 1612
399306 1474 1474
397168 2600 2600
393425 2864 2864
387724 3832 3832
389862 524 524
393425 0 0
390931 2680 2680
391465 1082 1082
390753 1837 1837
392891 803 803
396099 0 0
400018 0 0
402513 0 0
404117 1027 1027
401801 2100 2100
398415 2088 2088
397703 1300 1300
396634 1501 1501
399127 0 0
404473 0 0
400018 1806 1806
396455 2366 2366
393070 2664 2664
392534 1406 1406
393070 1066 1066
398415 0 0
400018 0 0
37994 37994
1226 1226
405378 DATE=19
387724 DATE= 8
I NFLOW VOLUME=

I NCHES
8A TO 8A DSF

w

COOLe LPLOLL 00LeL 00eO00 20000

eeeooe

EVAP

100
100
100
100
100

100
100
100
100
100

100
100
180
210
050

120
160
170
170
100

100
190
240
240
100

100
100
120
030
100
090

770

89256 AC-FT

REPORT |'S SUBJECT TO CHANGE AND/ OR REVI SI ON
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I NFLOW
ADJ

1900
1900
1900
1600
1600

1600
1200
1200
1600
1600

1600
1600
1600
1600
1600

1600
2000
1500
1200
1000

1000
1000
1000
1800
1000

800
1000
1100
1400
2500
1000

45000

1452 NORVAL= 2.

TOP CONSERVATI ON POOL
TOP FLOOD POOL

RAI NFALL

I NCHES
7A TO 7A
DAM  BSN
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.03 0.30
0.00 0.04
0.00 0.00
0.88 0.13
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.03
0.20 0.11
0.00 0.00
0.06 0.04
0.64 0.16
0.00 0.00
0.00 0.02
0.00 0.21
1.81 1.04
01
723.00
754. 00



POOL ELEVATIONS STORAGE

DAY FT- NGVvD
0800 2400
PRIOR MONTH 717.72
1 717.73 717.72
2 717.76 717.85
3 717.86 717.90
4 717.96 718.02
5 718.00 718.01
6 718.05 718.12
7 718.17 718.27
8 718.26 718. 26
9 718.25 718.31
10 718.35 718.29
11 718.33 718. 36
12 718.38 718.42
13 718.45 718.51
14 718.57 718.70
15 718.63 718.58
16 718.61 718.67
17 718.66 718.67
18 718.73 718.82
19 718.83 718.84
20 718.82 718.91
21 718.95 719.07
22 719.06 719.16
23 719.22 719.45
24 719.55 719.69
25 719.90 720.22
26 720.31 720.35
27 720.45 720.53
28 720.64 720.84
29 720.81 720.74
30 720.77 720.85
TOTAL
AVERACGE  718.94
MAXI MUM  720. 85
MN MM  717.72

KEYSTONE LAKE
MONTHLY LAKE REPORT

TOP CONSERVATI ON POOL

I NCHES
8A TO 8A DSF

COLOe LPLOLL 00LLeL0 00EO00 20000

eecoe

EVAP

190
220
330
200
220

100
150
160
170
210

290
370
130
230
300

230
390
350
330
390

100
240
070
190
370

330
320
240
080
100

. 000

I NFLOW
ADJ

1100
1400
1400
1200
1200

1200
1200
1200
1200
1100

1100
1100
1100
1100
1100

1100
1200
1500
1500
1200

1600
1700
3100
3800
5400

3000
2000
1600
1500
1300

49200

1640 NORVAL= 2.

TOP FLOOD POOL

APR 96
RELEASES

2400HR DSF

AC-FT  PONER TOTAL
400018
400018 1016 1016
402335 0 0
403227 1008 1008
405378 0 0
405193 1033 1033
407225 0 0
409997 0 0
409812 1037 1037
410735 517 517
410365 1179 1179
411659 434 434
412767 508 508
414430 0 0
417941 451 451
415724 1110 1110
417386 0 0
417386 990 990
420158 0 0
420528 1259 1259
421820 0 0
424827 0 0
426554 757 757
432122 183 183
436729 1273 1273
447066 0 0
449657 1429 1429
453247 0 0
459428 0 0
457433 988 988
459626 0 0
15172 15172
506 506
459626 DATE=30
400018 DATE= 1
I NFLOW VOLUME=

97587 AC-FT

REPORT |'S SUBJECT TO CHANGE AND/ OR REVI SI ON
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RAI NFALL

I NCHES
7A TO 7A
DAM  BSN
0.00 0.00
0.00 0.00
0.00 0.00
0.13 0.01
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.02
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.19
0.00 0.00
0.50 0.47
0.45 0.08
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.01 0.14
0.06 0.04
0.00 0.00
1.15 0.95
78
723.00
754. 00



POOL ELEVATIONS STORAGE

DAY FT- NGVvD
0800 2400
PRI OR MONTH 720. 85
1 720.85 720.83
2 720.87 720.98
3 721.03 721.13
4 721.20 721.39
5 721.46 721.59
6 721.62 721.52
7 721.56 721.48
8 721.53 721.51
9 721.58 721.41
10 721.50 721.54
11 721.62 721.74
12 721.82 721.98
13 722.08 722.10
14 722.19 722.20
15 722.30 722.37
16 722.46 722.65
17 722.73 722.79
18 722.90 723.01
19 723.16 723.35
20 723.41 723.21
21 723.27 723.06
22 723.16 723.02
23 723.12 722.97
24 723.04 722.95
25 723.00 723.11
26 723.07 723.25
27 723.35 723.27
28 723.30 723.34
29 723.36 723.08
30 723.11 722.89
31 722.91 722.73
TOTAL
AVERACE 722.34
MAXI MUM  723. 41
M N MUM  720. 83

KEYSTONE LAKE
MONTHLY LAKE REPORT

I NFLOW
ADJ

8A TO 8A DSF

1000
1500
2700
2900
2200

1500
1500
1500
1600
2700

2400
2400
2700
2900
3000

3200
2800
2700
4100
2700

2000
1700
1700
1700
2100

1700
2200
1000

800
1000
1500

65400

2110 NORVAL= 4

TOP CONSERVATI ON POOL

MAY 96
RELEASES EVAP
2400HR DSF I NCHES
AC-FT  PONER TOTAL
459626
459228 1077 1077 0. 290
462218 0 0 0. 240
465328 1015 1015 0.130
470751 0 0 0. 110
474922 0 0 0. 190
473462 2204 2204 0. 200
472627 1644 1644  0.230
473253 998 998 0. 200
471167 2502 2502 0. 320
473878 1247 1247 0. 180
478050 0 0 0. 100
483055 0 0 0. 160
485662 1238 1292 0. 180
487854 1726 1726 0. 100
491578 992 992 0. 150
497713 0 0 0. 230
500780 988 988 0. 300
505612 0 0 0. 360
513448 0 0 0. 380
510222 4094 4094 0. 240
506764 3521 3521 0. 270
505842 2009 2009 0. 310
504723 1986 1986 0. 270
504286 1957 1957 0. 380
507916 0 0 0. 300
511144 0 0 0. 330
511605 1708 1708 0. 100
513219 0 28 0. 250
507225 3104 3546 0. 260
502971 3004 3074  0.250
499465 3154 3224 0.110
40168 40832 7.120
1296 1317
514831 DATE=20
459228 DATE= 1 TOP FLOCD POCL

I NFLOW VOLUME= 129719 ACGFT

REPORT |'S SUBJECT TO CHANGE AND/ OR REVI SI ON

43

RAI NFALL

I NCHES
7A TO 7A
DAM  BSN
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.32 0.01
0.00 0.00
0.00 0.02
0.00 0.00
0.00 0.32
0.50 0.17
0.00 0.00
0.10 0.05
0.06 0.16
0.00 0.01
0.00 0.11
0.00 0.10
0.00 0.10
0.00 0.19
0.00 0.21
0.00 0.10
0.24 0.12
0.00 0.10
0.00 0.11
0.00 0.45
0.00 0.27
1.70 0.50
0.00 0.11
0.00 0.11
0.00 0.07
0.05 0.08
2.97 3.47
42
723. 00
754. 00



POOL ELEVATI ONS STORAGE

DAY FT- NGVvD
0800 2400
PRI OR MONTH 722.73
1 723.07 723.33
2 723.46 723.72
3 723.89 723.50
4 723.59 723.21
5 723.30 722.95
6 723.11 723.00
7 723.21 723.03
8 723.24 723.71
9 723.96 724.44
10 724.56 724.28
11 724.24 724.02
12 724.10 723.78
13 723.82 723.48
14 723.48 723.02
15 723.10 723.26
16 723.35 723.51
17 723.48 723.06
18 723.22 723.13
19 723.19 723.20
20 723.32 723.09
21 723.22 723.20
22 723.30 723.28
23 723.37 723.36
24 723.43 723.17
25 723.22 722.91
26 722.96 722.83
27 722.89 722.71
28 722.77 722.53
29 722.61 722.73
30 722.80 722.68
TOTAL
AVERACE  723. 27
MAXI MUM  724. 56
M N MM  722.53

KEYSTONE LAKE
MONTHLY LAKE REPORT

JUN 96

RELEASES EVAP | NFLOW  RAI NFALL

2400HR DSF INCHES ADJ I NCHES
AC-FT  PONER TOTAL 8A TO 8A DSF 7A TO 7A
DAM  BSN

499465
512988 0 70 0. 100 7000 2.10 0.86
521977 0 70 0. 100 4800 0.10 0.12
516907 5353 5423 0. 280 3000 0.00 0.00
510222 5648 5718 0. 280 2800 0.00 0.03
504286 6505 6575 0. 210 3500 0.00 0.07
505381 5593 5663 0. 260 6300 0.03 0.26
506073 6216 6286 0.190 6800 0.28 0.53
521748 0 70 0. 290 8100 0.00 0.00
539046 0 70 0.170 8900 0.00 0.00
535187 9233 9303 0.190 7500 0.00 0.00
528915 9345 9415 0. 230 6500 0.00 0.00
523361 8566 8636 0. 300 6000 0.00 0.00
516445 8740 8810 0. 220 5500 0.00 0.00
505842 8862 8932 0. 250 3800 0.00 0.05
511375 0 70 0. 310 3000 0.00 0.05
517137 0 70 0. 230 3200 0.00 0.35
506764 7642 7712 0. 270 2600 0.07 0.35
508378 5036 5106 0. 240 6200 0.00 0.00
509991 2644 2714 0. 460 3800 0.52 0.24
507456 4867 4937 0. 310 3800 0.00 0.00
509991 2203 2273 0. 360 3800 0.00 0.00
511836 2325 2395 0. 490 3500 0.00 0.00
513679 1975 2045 0. 260 3400 0.00 0.00
509299 4894 4964 0. 410 2900 0.00 0.16
503409 4295 4365 0. 250 1800 0.67 0.15
501657 2266 2336 0. 240 1600 0.00 0.08
499028 2850 2920 0. 270 1550 0.00 0.00
495084 3213 3283 0. 220 1500 0.00 0.01
499465 0 70 0. 310 2500 0.00 0.00
498370 2455 2525 0. 320 2200 0.00 0.01
120726 122826 8.020 127850 3.77 3.32
4024 4094 4262 NORVAL= 4. 12
541941 DATE=10 TOP CONSERVATI ON POOL 723.00
495084 DATE=28 TOP FLOCD POCL 754. 00
I NFLOW VOLUME= 253587 AC-FT

REPORT |'S SUBJECT TO CHANGE AND/ OR REVI SI ON



POOL ELEVATIONS STORAGE

DAY FT- NGVvD
0800 2400
PRI OR MONTH 722. 68
1 722.72 722.49
2 722.53 722.23
3 722.27 722.04
4 722.06 721.99
5 722.03 721.89
6 721.95 721.96
7 722.02 722.07
8 722.14 721.91
9 721.97 722.08
10 722.11 722.12
11 722.19 722.29
12 722.35 722.38
13 722.48 722.68
14 722.78 723.05
15 723.18 723.14
16 723.22 723.32
17 723.37 723.18
18 723.25 723.06
19 723.10 722.75
20 722.81 722.69
21 722.76 722.67
22 722.71 722.55
23 722.60 722.40
24 722.45 722.25
25 722.29 722.06
26 722.09 722.01
27 722.05 722.12
28 722.17 722.31
29 722.41 722.46
30 722.56 722.57
31 722.72 722.84
TOTAL
AVERACE  722.44
MAXI MUM  723. 40
M N MM  721.89

KEYSTONE LAKE
MONTHLY LAKE REPORT

I NFLOW
ADJ

8A TO 8A DSF

1400
1100
1100

900
1400

1600
1400
1200
1900
1600

2000
2250
2500
3000
2300

2000
2000
2000
2000
2000

1800
1800
1700
1600
1500

1500
1500
2000
4150
4193
5800

63193

2038 NORVAL= 2

TOP CONSERVATI ON POOL

JUL 96
RELEASES EVAP
2400HR DSF I NCHES
AC-FT  PONER TOTAL
498370
494207 3238 3308 0. 350
488511 3717 3787 0. 280
484348 2986 3056 0. 270
483263 1187 1257 0. 320
481178 2104 2174 0. 250
482638 496 566 0. 400
485006 0 70 0. 470
481595 2730 2800 0. 240
485225 0 70 0. 220
486101 1097 1167 0. 050
489825 0 70 0. 030
491798 1124 1222 0. 030
498370 0 141 0. 070
506533 0 141 0.170
508608 284 426 0. 250
512758 0 140 0. 270
509530 3206 3309 0. 310
506764 3173 3279 0. 360
499904 4441 4606 0. 330
498589 1717 1880 0. 200
498151 1471 1634  0.480
495522 2717 2879 0. 390
492236 2708 2868 0. 390
488949 2750 2910 0. 250
484787 2772 2932 0. 060
483691 1509 1665 0. 260
486101 0 156 0. 180
490264 0 156 0. 160
493551 2244 2397 0. 280
495960 2728 2888 0. 100
501876 2498 2660 0.120
52897 56614 7.540
1706 1826
514602 DATE=17
481178 DATE= 5 TOP FLOCD POCL

I NFLOW VOLUME= 125341 ACG-FT

REPORT |'S SUBJECT TO CHANGE AND/ OR REVI SI ON

45

RAI NFALL

I NCHES
7A TO 7A
DAM  BSN
0.00 0.19
0.00 0.083
0.00 0.00
0.00 0.00
0.00 0.02
0.00 0.00
0.00 0.01
0.08 0.19
0.05 0.55
0.63 0.80
0.60 0.49
0.03 0.09
0.00 0.00
0.26 0.39
0.00 0.00
0.00 0.00
0.00 0.02
0.00 0.01
0.00 0.00
0.00 0.00
0.00 0.00
0.06 0.083
0.97 0.53
0.00 0.16
0.02 0.09
0.00 0.37
0.00 0.52
0.00 0.00
0.00 0.083
1.96 0.71
0.00 0.13
4.66 5.36
99
723.00
754. 00



POOL ELEVATIONS STORAGE

DAY FT- NGVvD
0800 2400
PRI OR MONTH 722. 84
1 722.94 722.72
2 722.95 723.07
3 723.34 723.74
4 723.92 724.14
5 724.56 724.98
6 725.07 725.09
7 725.08 725.08
8 725.04 724.80
9 724.70 724.65
10 724.74 724.78
11 724.96 725.04
12 725.34 725.54
13 725.63 725.69
14 725.70 725.88
15 725.91 725.71
16 725.63 725.45
17 725.34 725.20
18 725.10 724.88
19 724.75 724.50
20 724.34 724.08
21 724.20 723.87
22 724.01 723.81
23 723.72 723.63
24 723.85 723.74
25 723.99 723.90
26 724.03 723.86
27 723.80 723.88
28 723.95 723.84
29 724.01 724.23
30 724.39 724.45
31 724.67 724.76
TOTAL
AVERACE  724.48
MAXI MUM  725.91
MN MM  722.72

KEYSTONE LAKE
MONTHLY LAKE REPORT

I NFLOW
ADJ

8A TO 8A DSF

4900
6500
8000
9100
17750

13500
12000
8700
8300
10900

12650
16200
14400
14150
10240

9450
8760
8030
7730
5820

5655
6850
8130
7750
8510

9265
10295
9855
15060
11830
9005

309285

9977 NORVAL= 2

TOP CONSERVATI ON POOL

AUG 96
RELEASES EVAP

2400HR DSF I NCHES
AC-FT  PONER TOTAL

501876

499246 6023 6183 0. 240
506995 4473 4638 0. 110
522439 0 170 0. 250
531810 1571 1746 0. 240
552072 7090 7272 0. 350
554801 11803 11987 0. 350
554551 11725 11909 0. 280
547730 11768 11952 0. 250
544113 9842 10022 0. 270
547249 9046 9227 0. 140
553552 9242 9425 0. 100
566024 9280 9785 0. 100
569766 11668 12114  0.170
574506 11647 11833 0. 210
570266 11658 12355 0. 210
563780 11696 12490 0. 060
557544 11670 11857 0. 310
549660 11705 11888 0. 070
540494 11707 12168 0. 160
530362 10332 10721 0. 260
525435 7608 7780 0. 290
524052 7263 7433 0. 520
519903 9910 10084 0. 160
522439 6152 6325 0. 200
526127 6338 6512 0. 220
525205 9383 9553 0. 190
525666 9850 10020 0. 260
524744 10037 10212 0. 060
533980 10090 10265 0. 160
539288 8836 9011 0. 200
546766 4912 5087 0. 200

274325 282024 6. 590
8849 9098

575253 DATE=15

499246 DATE= 1 TOP FLOCD POCL
I NFLOW VOLUME= 613458 AC-FT

REPORT |'S SUBJECT TO CHANGE AND/ OR REVI SI ON

46

RAI NFALL

I NCHES
7A TO 7A
DAM  BSN
0.00 0.21
0.00 0.25
0.02 0.78
0.00 0.00
0.00 0.02
0.00 0.09
0.00 0.00
0.48 0.38
0.00 0.083
0.00 0.09
1.15 0.71
0.25 0.02
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.19 0.25
0.00 0.43
0.00 0.00
0.00 0.29
0.00 0.15
0.00 0.00
0.11 0.24
0.00 0.09
0.00 0.02
0.00 0.16
1.70 0.39
0.31 0.07
0.00 0.02
0.00 0.07
0.00 0.07
4.21 4.83
93
723.00
754. 00



POOL ELEVATIONS STORAGE

DAY FT- NGVvD
0800 2400
PRI OR MONTH 724.76
1 724.95 724.97
2 725.06 724.83
3 724.88 724.60
4 724.68 724.55
5 724.30 724.24
6 724.25 724.09
7 723.94 723.66
8 723.79 723.54
9 723.62 723.36
10 723.46 723.19
11 723.27 723.05
12 723.14 722.98
13 723.07 722.95
14 723.03 723.05
15 723.18 723.39
16 723.48 723.31
17 723.25 723.14
18 723.06 723.06
19 723.19 723.43
20 723.50 723.64
21 723.68 723.86
22 724.22 725.18
23 725.61 725.86
24 725.81 725.97
25 726.29 726.39
26 726.79 728.32
27 729.32 730.04
28 730.28 730.95
29 731.24 731.57
30 731.57 731.23
TOTAL
AVERACGE  725.08
MAXI MUM  731. 57
MN MM  722.95

KEYSTONE LAKE
MONTHLY LAKE REPORT

I NFLOW
ADJ

7480
6565
5340
7725
3195

6355
1700
3710
3900
3620

3400
3035
2670
3080
5720

3235
3890
4975
10210
8365

8430
22060
20805
19515
28540

41215
40105
45020
41765
26675

392300

13077 NORMAL= 3.

TOP CONSERVATI ON POOL

SEP 96
RELEASES EVAP
2400HR DSF I NCHES
AC-FT  PONER TOTAL 8A TO 8A DSF
546766
551831 4622 4797 0. 210
548455 7949 8124  0.180
542905 7924 8104  0.200
541699 8044 8219 0. 050
534221 6644 6819 0. 160
530604 7856 8032 0. 210
520594 6502 6675 0. 210
517828 4795 4967 0. 100
513679 5684 5859 0. 200
509761 5305 5473 0. 200
506533 4690 4851 0. 180
504942 3657 3701 0. 280
504286 2880 2880 0. 190
506533 1878 1878 0.180
514371 1718 1718 0. 100
512527 4129 4129 0. 080
508608 5835 5835 0. 050
506764 5849 5849 0. 050
515293 5823 5823 0. 080
520134 5810 5810 0. 130
525205 5825 5825 0.170
557045 5850 5850 0. 070
574007 5840 12176 0. 220
576750 5881 18042 0. 110
587597 5917 22995 0.120
639388 5915 15063 0. 100
688889 5830 15098 0. 050
716393 6097 31004 0.060
735688 6075 31898 0.170
725079 6054 31877 0. 150
166878 299371 4.260
5563 9979
735688 DATE=30
504286 DATE=13 TOP FLOCD POCL

I NFLOW VOLUME= 778115 AC-FT

REPORT |'S SUBJECT TO CHANGE AND/ OR REVI SI ON

47

RAI NFALL

I NCHES
7A TO 7A
DAM  BSN
0.00 0.15
0.00 0.00
0.00 0.10
0.00 0.00
0.00 0.00
0.00 0.01
0.00 0.01
0.02 0.07
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.05
1.50 0.98
1.34 1.13
0.00 0.00
0.00 0.16
0.20 0.99
0.30 0.08
0.00 0.00
0.00 0.00
0.00 0.00
0.20 0.14
0.00 0.00
1.96 1.48
0.50 0.23
0.00 0.00
0.00 0.00
0.00 0.00
6.02 5.58
38
723.00
754. 00



POOL ELEVATIONS STORAGE

DAY FT- NGVvD
0800 2400
PRI OR MONTH 731. 23
1 730.95 730.55
2 730.50 730.31
3 730.25 730.05
4 729.93 729.69
5 729.58 729.28
6 729.15 728.84
7 728.68 727.74
8 727.21 726.35
9 726.02 725.70
10 725.64 725.51
11 725.44 725.32
12 725.38 725.35
13 725.42 725.39
14 725.42 725.31
15 725.35 725.10
16 725.06 724.72
17 724.66 724.36
18 724.25 724.06
19 724.22 724.17
20 724.25 724.30
21 724.41 723.99
22 723.84 723.38
23 723.52 723.82
24 723.93 724.18
25 724.24 723.78
26 723.84 723.73
27 723.95 723.93
28 724.04 723.67
29 723.72 723.45
30 723.53 723.52
31 723.85 723.85
TOTAL
AVERACE  725.59
MAXI MUM  731. 23
M N MM  723.38

KEYSTONE LAKE
MONTHLY LAKE REPORT

I NFLOW
ADJ

8A TO 8A DSF

16490
13345
11270
9760
8930

8540
6995
6265
7990
9700

9825
10125
9560
8520
7390

5925
5355
4205
5225
6345

4630
3835
5170
4450
2800

3400
7500
4000
5000
9000
11800

233345

7527 NORVAL= 3

TOP CONSERVATI ON POOL

OCT 96
RELEASES EVAP
2400HR DSF I NCHES
AC-FT  PONER TOTAL
725079
704303 5968 26825 0. 160
697050 5836 16851 0. 160
689192 5839 15134  0.170
678635 5850 15011 0. 110
666671 5888 14897 0. 080
654003 5925 14764  0.080
623373 6000 22379 0.190
586561 6096 24710 0. 070
570016 6032 16189 0. 150
565277 5954 11980 0.190
560537 8817 12117 0. 150
561285 9651 9651 0. 130
562284 8904 8904  0.130
560288 9367 9367 0. 210
555049 9950 9950 0. 220
545800 10468 10468 0. 110
537116 9562 9562 0.170
529879 7795 7795 0. 240
532533 3749 3749 0. 080
535669 4602 4602 0. 200
528201 8382 8382 0. 230
514141 10857 10857 0. 020
524283 0 0 0. 100
532774 0 0 0. 080
523361 7475 7475 0. 250
522208 3938 3938 0. 070
526818 5112 5112 0. 090
520825 7119 7119 0. 140
515754 7408 7408 0. 020
517368 7955 7955 0. 180
524974 7745 7934  0.130
208244 331085 4.310
6718 10680
725079 DATE= 1
514141 DATE=22 TOP FLOCD POCL

I NFLOW VOLUME= 462833 AC FT

REPORT |'S SUBJECT TO CHANGE AND/ OR REVI SI ON

48

RAI NFALL

I NCHES
7A TO 7A
DAM  BSN
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.25
0.00 0.00
0.00 0.00
0.00 0.00
0.07 0.48
0.00 0.01
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.81 0.25
0.38 0.38
0.15 0.06
0.00 0.00
0.00 0.00
0.00 0.02
0.95 0.79
0.14 0.06
0.11 0.20
0.03 0.01
0.00 0.00
2.64 2.51
63
723.00
754. 00



POOL ELEVATIONS STORAGE

DAY FT- NGVvD
0800 2400
PRI OR MONTH 723. 85
1 723.97 723.80
2 723.85 723.58
3 723.68 723.32
4 723.41 723.10
5 723.24 723.15
6 723.31 724.63
7 725.15 725.69
8 725.82 725.40
9 725.46 725.16
10 725.24 724.91
11 724.70 724.32
12 724.36 724.04
13 724.05 723.52
14 723.39 722.90
15 723.04 723.25
16 723.32 724.81
17 725.95 727.17
18 727.52 728.32
19 728.72 730.16
20 731.12 732.44
21 732.62 732.57
22 732.51 732.34
23 732.22 731.97
24 731.72 731.13
25 730.85 730.22
26 729.91 729.26
27 729.00 728.47
28 728.19 727.64
29 727.45 727.62
30 727.79 728.18
TOTAL
AVERACE  726.77
MAXI MUM  732. 62
M N MM 722.90

Keyst one Lake
MONTHLY LAKE REPORT

I NFLOW
ADJ

8600
6000
5000
6100
5200

20000
13300
5250
3000
3450

3950
3550
3500
2000
4050

17900
37000
32900
53000
65800

37800
28900
24150
16700
15300

14700
16600
15500
20450
23200

512850

17095 NORMAL= 2.

TOP CONSERVATI ON POOL

NOV 96
RELEASES EVAP
2400HR DSF I NCHES
AC-FT  PONER TOTAL 8A TO 8A DSF
524974
523822 9137 9137 0. 040
518751 8431 8431 0. 050
512758 7967 7967 0.120
507686 8634 8634  0.130
508839 4565 4565 0. 060
543630 2476 2476 0. 090
569766 0 0 0. 100
562533 8818 8818 0. 150
556545 5821 5821 0.110
550383 6525 6525 0. 240
536152 11068 11068 0. 050
529396 6956 6956 0. 050
517368 8872 8872 0.010
503191 9085 9085 0. 010
511144 0 0 0. 010
547972 0 0 0. 050
607981 6688 6688 0. 050
639388 12453 17048 0. 050
692516 12581 26162 0. 050
763232 12285 30104 0.050
767407 12173 35670 0. 050
760022 11910 32543 0. 050
748166 11907 30065 0. 100
721960 12067 29833 0. 100
694329 12125 29166 0. 100
666087 12093 28453 0. 100
643603 12157 27854  0.100
620673 12215 27262 0. 100
620133 12148 20647 0. 100
635453 12165 15413 0. 100
263322 455263 2.370
8777 15175
769012 DATE=21
503191 DATE=14 TOP FLOCD POCL

I NFLOW VOLUME= 1017223 AC FT

REPORT |'S SUBJECT TO CHANGE AND/ OR REVI SI ON

49

RAI NFALL

I NCHES
7A TO 7A
DAM  BSN
0.30 0.12
0.00 0.00
0.00 0.00
0.35 0.16
0.13 0.083
0.00 0.00
3.12 0.23
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.01
0.04 0.04
0.02 0.01
0.02 0.22
2.10 1.83
0.00 0.00
0.00 0.02
0.00 0.01
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.02
0.25 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.63 0.55
0.32 0.12
7.28 3.37
39
723.00
754. 00



POOL ELEVATIONS STORAGE

DAY FT- NGVvD
0800 2400
PRI OR MONTH 728.18
1 728.30 728.47
2 728.51 728.79
3 728.86 728.79
4 728.72 728.66
5 728.59 728.64
6 728.70 728.83
7 728.90 728.97
8 728.94 728.76
9 728.66 728.44
10 728.32 728.10
11 727.98 727.75
12 727.59 727.31
13 727.13 726.95
14 726.84 726.72
15 726.61 726.41
16 726.31 726.11
17 726.00 725.79
18 725.67 725.41
19 725.29 724.91
20 724.71 724.83
21 725.02 725.59
22 725.85 726. 26
23 726.52 726.44
24 726.26 725.97
25 725.81 725.53
26 725.36 725.00
27 724.80 724.54
28 724.59 724.39
29 724.37 724.27
30 724.23 723.84
31 723.95 723.44
TOTAL
AVERACE  726. 58
MAXI MUM  728. 97
M N MM  723.44

Keyst one Lake
MONTHLY LAKE REPORT

I NFLOW
ADJ

8A TO 8A DSF

19700
20000
18700
19000
17500

17900
16400
11300
9900
9500

9100
8400
8400
8800
7700

7700
7700
7000
5500
5000

9600
8600
8250
5700
6200

5100
4500
4500
4500
3850
3950

299950

9676 NORVAL= 2

TOP CONSERVATI ON POOL

DEC 96
RELEASES EVAP
2400HR DSF I NCHES
AC-FT  PONER TOTAL
635453
643603 12163 15484 0. 100
652596 12028 15392 0. 100
652596 12185 18676 0. 100
648943 12292 20427 0. 100
648382 12258 18030 0. 100
653722 12339 15135 0. 100
657655 12294 14284  0.100
651754 12234 14232 0. 100
642760 12348 14307 0. 100
633204 12298 14225 0. 100
623643 12188 13811 0. 100
611762 12275 14308 0. 100
602097 12096 13161 0. 100
596141 11813 11813 0. 100
588114 11679 11679 0. 100
580347 11671 11671 0. 100
572260 11642 11642 0. 050
562781 11642 11642 0. 100
550383 11765 11765 0. 100
548455 5874 5874  0.100
567273 0 0 0. 100
584231 0 0 0. 100
588892 5853 5853 0. 100
576750 11746 11746 0. 050
565776 11667 11667 0. 100
552555 11706 11706 0. 100
541458 9819 9819 0. 100
537840 6273 6273 0. 100
534946 6023 6023 0. 100
524744 8900 8900 0. 100
515524 8536 8536 0. 100
315607 358081 3. 000
10181 11551
657655 DATE= 7
515524 DATE=31 TOP FLOCD POCL

I NFLOW VOLUME= 594942 AC FT

REPORT |'S SUBJECT TO CHANGE AND/ OR REVI SI ON

50

RAI NFALL

I NCHES
7A TO 7A
DAM  BSN
0.20 0.18
0.00 0.11
0.00 0.04
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.01
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.20 0.34
26
723. 00
754. 00



APPENDIX B

Depth-Time I sopleths of Temperature,
Dissolved Oxygen, pH,
and Specific Conductance,
Keystone Lake, 1996
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Figure 23. Depth-time diagram of temperature (°C) isopleths at station OKNQ0043, 17 April
through 30 October 1996, K eystone L ake, Oklahoma.
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Figure 24. Depth-time diagram of dissolved oxygen (mg/l) isopleths at station OKN0043, 17
April through 30 October 1996, K eystone L ake, Oklahoma.
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Figure 25. Depth-time diagram of pH (standard units) isopleths at station OKNQ043, 17 April
through 30 October 1996, K eystone L ake, Oklahoma.
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Figure 26. Depth-time diagram of specific conductance (uS/cm) isopleths at station OKN0043,
17 April through 30 October 1996, K eystone L ake, Oklahoma.
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Depth-time diagram of temperature (°C) isopleths at station OKN0046, 17 April
through 30 October 1996, K eystone L ake, Oklahoma.
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Depth-time diagram of dissolved oxygen (mg/l) isopleths at station OKN0046, 17
April through 30 October 1996, K eystone L ake, Oklahoma.



Depth (m)

12

14

[ee]
L L B B L B B B B

T ] T T T T :
Apr-96 May-96 Jun-96 Jul-96 Aug-96 Sep-96 Oct-96 Nov-96
Date
OKNO0046 - pH (standard units)

Figure 29. Depth-time diagram of pH (standard units) isopleths at station OKN0046, 17 April
through 30 October 1996, K eystone L ake, Oklahoma.
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Figure 30. Depth-time diagram of specific conductance (uS/cm) isopleths at station OK N0046,
17 April through 30 October 1996, K eystone L ake, Oklahoma.
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Figure 31. Depth-time diagram of temperature (°C) isopleths at station OKNQ0047, 17 April
through 30 October 1996, K eystone L ake, Oklahoma.
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Figure 32. Depth-time diagram of dissolved oxygen (mg/l) isopleths at station OKN0047, 17
April through 30 October 1996, K eystone L ake, Oklahoma.
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Figure 33. Depth-time diagram of pH (standard units) isopleths at station OKNO0047, 17 April
through 30 October 1996, K eystone L ake, Oklahoma.
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Figure 34. Depth-time diagram of specific conductance (uS/cm) isopleths at station OKN0047,
17 April through 30 October 1996, K eystone L ake, Oklahoma.

57



Depth (m)

12 |

14 |

16 [

i 1\1§
18 | : ‘

T i i H T H H T i T H H H ‘: H H

Apr-96 May-96 Jun-96 Jul-96 Aug-96 Sep-96 Oct-96 Nov-96
Date

OKNO0048 - Temperature (°C)

Figure 35. Depth-time diagram of temperature (°C) isopleths at station OKNQO048, 17 April
through 30 October 1996, K eystone L ake, Oklahoma.

Depth (m)

14 |

16 |

18 | ' T T T T T T
Apr-96 May-96 Jun-96 Jul-96 Aug-96 Sep-96 Oct-96 Nov-96
Date
OKNO0048 - Dissolved Oxygen (mg/l)

Figure 36. Depth-time diagram of dissolved oxygen (mg/l) isopleths at station OKN0048, 17
April through 30 October 1996, K eystone L ake, Oklahoma.
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Depth-time diagram of pH (standard units) isopleths at station OKNQ048, 17 April

through 30 October 1996, K eystone L ake, Oklahoma.
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Depth-time diagram of specific conductance (uS/cm) isopleths at station OKN0048,

17 April through 30 October 1996, K eystone L ake, Oklahoma.

59



Depth (m)
[ee]
T

14 |

16 | — ——T T T T 1
Apr-96 May-96 Jun-96 Jul-96 Aug-96 Sep-96 Oct-96 Nov-96
Date
OKNO0049 - Temperature (OC)

Figure 39. Depth-time diagram of temperature (°C) isopleths at station OKNQ049, 17 April
through 30 October 1996, K eystone L ake, Oklahoma.
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Figure 40. Depth-time diagram of dissolved oxygen (mg/l) isopleths at station OKN0049, 17
April through 30 October 1996, K eystone L ake, Oklahoma.
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Figure4l. Depth-time diagram of pH (standard units) isopleths at station OKNQ049, 17 April
through 30 October 1996, K eystone L ake, Oklahoma.
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Figure 42. Depth-time diagram of specific conductance (uS/cm) isopleths at station OKN0049,
17 April through 30 October 1996, K eystone L ake, Oklahoma.
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Figure 43. Depth-time diagram of temperature (°C) isopleths at station OKNQ0052, 17 April
through 30 October 1996, K eystone L ake, Oklahoma.
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Figure 44. Depth-time diagram of dissolved oxygen (mg/l) isopleths at station OKN0052, 17
April through 30 October 1996, K eystone L ake, Oklahoma.
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Figure 45. Depth-time diagram of pH (standard units) isopleths at station OKNQ052, 17 April
through 30 October 1996, K eystone L ake, Oklahoma.
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Figure 46. Depth-time diagram of specific conductance (uS/cm) isopleths at station OKN0052,
17 April through 30 October 1996, K eystone L ake, Oklahoma.
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APPENDIX C

Vertical Profilesof Temperature,
Dissolved Oxygen, pH,
And Specific Conductance
By Sampling Date,
Keystone L ake, 1996
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Figure47. Vertical profiles of temperature (°C), dissolved oxygen (mg/l), pH (units), and

specific conductance (uS/cm* 10°) at K eystone L ake, Oklahoma, station
OKNO0043 on 17 April, 14 May, 12 June, and 2 July, 1996.
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Figure 48. Vertical profiles of temperature (°C), dissolved oxygen (mg/l), pH (units), and

specific conductance (uS/cm* 10°%) at K eystone L ake, Oklahoma, station
OKNO0043 on 24 July, 28 August, 11 September, and 30 October, 1996.

66



°C, mg/l, pH, uS/cm*103

15

Depth (m)

OKN0044
04/17/96

Temp. DO

pH= = = SC

°C, mg/l, pH, uS/cm*103

30

OKNO0044
06/12/96

Depth (m)

Temp. DO

Figure 49.

pH= - - SC

Depth (m)

Depth (m)

=
o

°C, mg/l, pH, puS/cm*103

5 10 15 20
.
.
1
.
.
.
.
.
.
,
1
.
! OKNO0044
, 05/14/96
.
.
Temp. DO pH= - - SC

°C, mg/l, pH, uS/cm*1073
10 20 30

© 0 N O O~ W N P O

OKN0044
07/02/96

Temp. DO pH= - - SC

Vertical profiles of temperature (°C), dissolved oxygen (mg/l), pH (units), and

specific conductance (uS/cm*10°) at K eystone L ake, Oklahoma, station
OKNO0044 on 17 April, 14 May, 12 June, and 2 July, 1996.
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Vertical profiles of temperature (°C), dissolved oxygen (mg/l), pH (units), and
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specific conductance (uS/cm* 10°) at K eystone L ake, Oklahoma, station
OKNO0044 on 24 July, 28 August, 11 September, and 30 Octaober, 1996.
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Vertical profiles of temperature (°C), dissolved oxygen (mg/l), pH (units), and

°C, mg/l, pH, uS/cm*1073
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specific conductance (uS/cm*10°) at K eystone L ake, Oklahoma, station
OKNO0O046 on 17 April, 14 May, 12 June, and 2 July, 1996.
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Vertical profiles of temperature (°C), dissolved oxygen (mg/l), pH (units), and

specific conductance (uS/cm* 10°%) at K eystone L ake, Oklahoma, station
OKNO0O046 on 24 July, 28 August, 11 September, and 30 October, 1996.
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Vertical profiles of temperature (°C), dissolved oxygen (mg/l), pH (units), and
specific conductance (uS/cm* 10°) at K eystone L ake, Oklahoma, station
OKNO0047 on 17 April, 14 May, 12 June, and 2 July, 1996.
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Vertical profiles of temperature (°C), dissolved oxygen (mg/l), pH (units), and

specific conductance (uS/cm* 10°%) at K eystone L ake, Oklahoma, station
OKNO0O047 on 24 July, 28 August, 11 September, and 30 October, 1996.
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Figure55. Vertical profiles of temperature (°C), dissolved oxygen (mg/l), pH (units), and

specific conductance (uS/cm*10°) at K eystone L ake, Oklahoma, station
OKNO0048 on 17 April, 14 May, 12 June, and 2 July, 1996.
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Vertical profiles of temperature (°C), dissolved oxygen (mg/l), pH (units), and
specific conductance (uS/cm*10°) at K eystone L ake, Oklahoma, station
OKNO0048 on 24 July, 28 August, 11 September, and 30 Octaober, 1996.

74

10 20 30
E
= OKN0048
= 08/28/96
a
Temp. DO pH= - - SC
°C, mg/l, pH, uS/cm*1073
0 5 10 15 20
0 —
1
2 F o
[
4 C 1
o
6 F 1
Foa
8 : OKN0048
10 F 1 10/30/96
r 1
12 + &
14 |
16 F
18 ©
Temp. DO pH= - - SC



°C, mg/l, pH, uS/cm*103

0 5 10 15 20
0 [ ‘I T T
2F i
Eo
4 r 1
r 1
~ 6 1
E |
s 8f I
=3 L 1
[} L
Q1w 1 OKN0049
oo 04/17/96
12F 1
14 F
16 L
Temp. DO pH= = = SC
°C, mg/l, pH, uS/cm*103
20 30
E
= OKNO0049
2 06/12/96
[a}
18 L
Temp. DO pH= = = SC
Figure57.

Depth (m)
©

10

12

14

16 L

°C, mg/l, pH, uS/cm*1073

0 10 20 30
Foa
Foa
Fi
F
[
Fi
r 1
r1
ol
[ OKNO0049
1 07/02/96
H
H
H
1
H
H
'
Temp. DO pH= = = SC

Vertical profiles of temperature (°C), dissolved oxygen (mg/l), pH (units), and

specific conductance (uS/cm* 10°%) at K eystone L ake, Oklahoma, station
OKNO0O049 on 17 April, 12 June, and 2 July, 1996.

75




°C, mg/l, pH, uS/lcm*1073
0 10 20 30

OKNO0049
07/24/96

Depth (m)
©

10
12 [

14 |

e ===

16

Temp. DO pH= = = SC

°C, mg/l, pH, uS/cm*103
10 20 30

o

o o ~ N O

OKN0049
09/11/96

Depth (m)

10
12
14 )

16 ,

18

Temp. DO pH= = = SC

Figure58.

Depth (m)

Depth (m)

16

10

12

°C, mg/l, pH, uS/cm*1073

Vertical profiles of temperature (°C), dissolved oxygen (mg/l), pH (units), and

specific conductance (uS/cm* 10°%) at K eystone L ake, Oklahoma, station
OKNO0049 on 24 July, 28 August, 11 September, and 30 October, 1996.

76

0 10 20 30
OKNO0049
08/28/96
Temp. DO pH= == SC
°C, mg/l, pH, uS/cm*103
0 5 10 15 20
ro
Fo
[ OKNO0049
[ 10/30/96
Temp. DO pH= = = SC



°C, mg/l, pH, uS/cm*1073

0 5 10 15 20
o—mmm—m———————————————1—————
: 1
2
af
E [ o
= 6L
5 [
8 3 1
3 [ : OKNO0052
L . 04/17/96
0
12 L
Temp. DO pH= - - SC
°C, mg/l, pH, uS/cm*1073
0 10 20 30
0 T T T T T T
1
2 L
4 L
E 6!
< ! OKN0052
% 8 I H 06/12/96
e !
10 !
12 |
14 L
Temp. DO pH= = = SC
Figure 59.

Depth (m)

Depth (m)

10

121

°C, mg/l, pH, uS/cm*1073

5 10 15 20 25
: OKNO0052
: 05/14/96
Temp. DO pH= = = SC
°C, mg/l, pH, pS/cm*103
10 20 30

V

OKNO0052
07/02/96

Temp. DO pH= = = SC

Vertical profiles of temperature (°C), dissolved oxygen (mg/l), pH (units), and
specific conductance (uS/cm* 10°%) at K eystone L ake, Oklahoma, station
OKNO0O052 on 17 April, 14 May, 12 June, and 2 July, 1996.

77



°C, mg/l, pH, uS/cm*1073

0 10 20 30

E
P OKN0052
= 07/24/96
o

12 L

Temp. DO pH= = - SC
°C, mg/l, pH, uS/cm*1073
0 10 20 30

0 — ‘ — —

2 |

4+
E
T 6l OKNO0052
= 09/11/96
o

8 L

10 |

12 L

Temp. DO pH= - - SC

Figure 60.

Vertical profiles of temperature (°C), dissolved oxygen (mg/l), pH (units), and

Depth (m)

Depth (m)

10 f
12 |

14 L

10

12t

°C, mg/l, pH, uS/cm*1073

10 20 30
1
: OKN0052
! 08/28/96
Temp. DO pH= - - SC
°C, mg/l, pH, uS/cm*1073
5 10 15 20
1
1
' OKNO0052
' 10/30/96
Temp. DO pH= - - SC

specific conductance (uS/cm* 10°) at K eystone L ake, Oklahoma, station
OKNO0O052 on 24 July, 28 August, 11 September, and 30 Octaober, 1996.

78



2700

O T T T

uS/cm

2800 2900 3000 3100 3200 3300

2

=
o

12

14

Depth (m)
[e0]

L mm mm ==

OKN0043

04/17/96

16

o

uS/cm
2000 4000 6000 8000

10

12

14

Depth (m)
[e0]

OKNO0043

. 06/12/96

16

Figure 61.

Depth (m)

Depth (m)

=
o

12

14

16

18

10

12

14

16

18

3500

OKNO0043

N me = ommoma

14
: 05/14/96
:
L]

o

uS/cm
2000 4000

6000

OKN0043

! 07/02/96

Vertical profiles of specific conductance (uS/cm) at Keystone L ake, Oklahoma,
station OKNO0043 on 17 April, 14 May, 12 June, and 2 July, 1996.

79



puS/cm uS/cm

2350 2400 2450 2500 2550 2600 0 1000 2000 3000 4000 5000
O+ O
0.5 | ' 2 F H
r \ [ 1
1f . 4 F 1
r ., OKNO0043 C 1
15 ., 6 !
— C N 07/24/96 — L 1 OKNO0043
E 2 . E g¢ '
< F ~ < F *\ 08/28/96
$25¢F ' $ 10 | A
a L . [a] L ‘\'
3F \ 12 F ,
N '. L \~
35 F . 14 g
[ LI [ 4
4 ) 16 | '
45 ¢ 18 ©
uS/cm uS/cm
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
0 O [ v
F . [ 1
2 ; 2t :
4 r 1 r H
E ‘~' 4 C '
6 3 OKN0043 [ : OKN0043
E g} AN 09/11/96 E s F . 10/30/96
£ .. £ '
R g8l 5
12 | ~. ; :
r '\‘ 10 L
14 E ' L .\‘
16 | ' ol Teell
18 & 14 L
Figure 62. Vertical profiles of specific conductance (uS/cm) at Keystone L ake, Oklahoma,

station OKN0043 on 24 July, 28 August, 11 September, and 30 October, 1996.

80



uS/cm
2515 2520

2525 2530 2535 2540 2545

0
0.5
1

15

Depth (m)
w N
oow N

ISy

OKNO0044
04/17/96

4.5

uS/cm

2500 2550 2600
0 ——T— —T—T— T

2650

2700

1

N

w

)]

o

~

Depth (m)
N
’

OKNO0044

06/12/96

Figure 63.

Depth (m)

Depth (m)

uS/cm

2850 2860 2870 2880 2890 2900
0 e
1L
2 f H
OKN0044 '
3r '
i 05/14196 .
4 f '
5 Ff '
ol
puS/cm
2400 2450 2500 2550
00— — —
1
: OKNO0044
2t 07/02/96
3f el
4 f el
E A}
5¢ g
6|
7F
E "
8 ...
9 F
10t

station OKNO0044 on 17 April, 14 May, 12 June, and 2 July, 1996.

81

Vertical profiles of specific conductance (uS/cm) at Keystone L ake, Oklahoma,
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Vertical profiles of specific conductance (uS/cm) at Keystone L ake, Oklahoma,
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station OKN0O49 on 24 July, 28 August, 11 September, and 30 October, 1996.
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Figure 75. Total alkalinity concentration (mg/l as CaCOs) distribution by station, Keystone
L ake, Oklahoma, 17April through 30 October 1996.
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Figure 76. Total alkalinity concentration (mg/l as CaCO,) distribution by sampling date,

Keystone Lake, Oklahoma, 17April through 30 October 1996.
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95



1.0
0.9 1 T
0.8 ]
0.7 ] T
z
3 0.6 | _
s _
% 05 ]
=
o
£ 0.4
E
<
0.3 ]
* M
0.2 ]
g
01 ( J 5 2
E ——
0.0 T T T T T T T
P o® o® o * * * o
bX\:\\\/ 6\'\’&\/ 6\'\3)\/ ,\\7;\/ A \"l/b‘\'\/ %\'L‘b\'\/ q\'&\/ \9\?’0\\/
Sampling Date
Figure 79. Ammonia concentration (mg/l as N) distribution by sampling date, Keystone L ake,
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Figure 84. Chlorophyll a concentration distribution by station, Keystone L ake, Oklahoma, 17
April through 30 October 1996.
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Figure 85. Chlorophyll a concentration (ng/l) distribution by sampling date, Keystone L ake,

Oklahoma, 17 April through 30 October 1996.
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L ake, Oklahoma, 17April through 30 October 1996.
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Keystone L ake, Oklahoma, 17 April through 30 October 1996.
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Figure 89. Nitrate concentration (mg/l as N) distribution by station, Keystone L ake, Oklahoma,
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Figure 90. Nitrate concentration (mg/l as N) distribution by sampling date, K eystone L ake,
Oklahoma, 17 April through 30 October 1996.
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(B) samples, Keystone L ake, Oklahoma, 17April through 30 October 1996.
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Figure 92. Nitrite concentration (mg/l as N) distribution by station, Keystone L ake, Oklahoma,

17April through 30 October 1996.
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Figure 93. Nitrite concentration (mg/l as N) distribution by sampling date, Keystone L ake,
Oklahoma, 17 April through 30 October 1996.
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Figure 94. Nitrite concentration (mg/l as N) distribution by station of surface (S) and bottom

(B) samples, Keystone L ake, Oklahoma, 17April through 30 October 1996.

103



5.0
a5+ T T
40 1
z
8 35f
>
£
z 307
[
g
5 2514
=z
o
s 207
=
(e}
= 151
E
o % % E fE
0.0 ‘
S 3\ q o) 9 o)
w@@”’@“-’@@@w@*@‘*@@@“@" @%
N NG & \(\$ \59 \(\$ \4\$ \(\$ \(\$ \(\$ O\(‘$ \4\$
Stations
Figure 95. Total organic nitrogen concentration (mg/l as N) distribution by station, Keystone
L ake, Oklahoma, 17April through 30 October 1996.
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Figure 96. Total organic nitrogen concentration (mg/l as N) distribution by sampling date,

Keystone L ake, Oklahoma, 17 April through 30 October 1996.
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Figure 97. Total organic nitrogen concentration (mg/l as N) distribution by station of surface
(S) and bottom (B) samples, Keystone L ake, Oklahoma, 17April through 30 October
1996.
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Figure 98. Total phosphorus concentration (mg/l as P) distribution by station, Keystone L ake,

Oklahoma, 17April through 30 October 1996.
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Figure 99. Total phosphorus concentration (mg/l as P) distribution by sampling date, Keystone
Lake, Oklahoma, 17 April through 30 October 1996.
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Figure 100. Total phosphorus concentration (mg/l as P) distribution by station of surface (S)
and bottom (B) samples, Keystone L ake, Oklahoma, 17April through 30 October
1996.
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Figure 101. Secchi disk transparency (m) distribution by station, Keystone L ake, Oklahoma,
17April through 30 October 1996.
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Figure 102. Secchi disk transparency (m) distribution by sampling date, Keystone L ake,
Oklahoma, 17April through 30 October 1996.
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Figure 103. Sulfate concentration (mg/l) distribution by station, Keystone L ake, Oklahoma,
17April through 30 October 1996.
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Figure 104. Sulfate concentration (mg/l) distribution by sampling date, Keystone L ake,
Oklahoma, 17 April through 30 October 1996.
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Figure 106. Total dissolved solids concentration (mg/l) distribution by station, Keystone L ake,

Oklahoma, 17April through 30 October 1996.
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Figure 107. Total dissolved solids concentration (mg/l) distribution by sampling date, Keystone
L ake, Oklahoma, 17 April through 30 October 1996.
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Figure 108. Total dissolved solids concentration (mg/l) distribution by station of surface (S) and
bottom (B) samples, Keystone Lake, Oklahoma, 17April through 30 October 1996.
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Figure 109. Total organic carbon concentration (mg/l) distribution by station, Keystone L ake,
Oklahoma, 17April through 30 October 1996.
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Figure 110. Total organic carbon concentration (mg/l) distribution by sampling date, Keystone

Lake, Oklahoma, 17 April through 30 October 1996.
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Figure 111. Total organic carbon concentration (mg/l) distribution by station of surface (S) and
bottom (B) samples, Keystone L ake, Oklahoma, 17April through 30 October 1996.
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Figure 112. Total suspended solids concentration (mg/l) distribution by station, Keystone L ake,

Oklahoma, 17April through 30 October 1996.
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Figure 113. Total suspended solids concentration (mg/l) distribution by sampling date, Keystone
L ake, Oklahoma, 17 April through 30 October 1996.
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Figure 114. Total suspended solids concentration (mg/l) distribution by station of surface (S)
and bottom (B) samples, Keystone L ake, Oklahoma, 17April through 30 October
1996.
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Figure 115. Turbidity (NTU) distribution by station, Keystone L ake, Oklahoma, 17April
through 30 October 1996.
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Figure 116. Turbidity (NTU) distribution by sampling date, Keystone L ake, Oklahoma, 17 April
through 30 October 1996.
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Figure 117. Turbidity (NTU) distribution by station of surface (S) and bottom (B) samples,
Keystone L ake, Oklahoma, 17April through 30 October 1996.
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APPENDIX E

Water Quality Data
Keystone Lake, 1996
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Table?.

Water quality data, Keystone Lake, Oklahoma, 17 April through 30 October 1996.

Date Depth Secchi  Turbidity Alkalinity Chloride Hardness Sulfate Total Phos Chla
Site MMDDYY  meters meters NTU mg/l mg/l mg/l mg/l mg/l ug/L
OKNO0O036 4/17/1996 0.5 - 50.3 240 1940 550 425.2 0.116 -
OKNO0O036 5/14/1996 0.5 - 121.6 132 920 330 222 0.171 17.79
OKNO0036 6/12/1996 0.5 - 77.8 316 2450 504 353 0.34 14.03
OKNO0036  7/2/1996 0.5 - 35.1 140 2780 440 366 0.268 4.44
OKNO0036 7/24/1996 0.5 - 112.5 146 840 300 309 0.376 39.87
OKNO0036 8/28/1996 0.5 - 256 116 2680 582 396 - 20.23
OKNO0036 9/11/1996 0.5 - 234 144 - 480 836 0.307 17.47
OKNO0036 10/30/1996 0.5 - 594 224 224 1660 540 0.479 54.2
OKNO0037 4/17/1996 0.5 - 374 240 2060 540 425.2 0.092 -
OKNO0037 5/14/1996 0.5 - 87.5 184 1400 450 343 0.161 19.79
OKNO0037 6/12/1996 0.5 - 42.3 328 2240 424 321 0.231 10.87
OKNO0037  7/2/1996 0.5 - 36.2 160 1940 450 352 0.271 4.04
OKNO0037 7/24/1996 0.5 - 72 130 800 280 173 0.324 43.07
OKNO0O037 8/28/1996 0.5 - 108.3 152 2040 490 481 - 37.23
OKNO0037 9/11/1996 0.5 - 68.1 180 - 660 923 0.251 21.32
OKNO0O037 10/30/1996 0.5 - 452 168 168 2180 620 0.448 75.12
OKNO0043 4/17/1996 0.5 1 18.3 340 680 360 270.88 0.05 -
OKNO0043 5/14/1996 0.5 0.9 10.2 180 620 350 157 0.054 23.97
OKNO0043 6/12/1996 0.5 1 5.9 156 660 290 142 0.047 4.16
OKNO0043  7/2/1996 0.5 0.7 5.5 132 600 260 172 0.06 5.42
OKNO0043 7/24/1996 0.5 1.1 6 124 620 300 143 0.066 14.64
OKNO0043 8/28/1996 0.5 0.8 7.3 112 530 270 117 - 30.47
OKNO0043 9/11/1996 0.5 0.8 7.1 108 - 240 299 0.068 32.09
OKNO0043 10/30/1996 0.5 0.45 22.4 120 120 500 250 0.162 3.28
OKNO0043  7/2/1996 16 - - 168 1040 350 243 0.268 -
OKNO0043 8/28/1996 16 - 26.2 116 - 250 151 - -
OKNO0043 9/11/1996 16 - 22 108 - 240 339 0.102 -
OKNO0043 10/30/1996 13 - 23.1 116 500 250 - 0.157 -
OKNO0044 4/17/1996 0.5 0.5 21.8 360 590 340 266.47 0.047 -
OKNO0044 5/14/1996 0.5 0.8 9.9 184 720 360 200 0.048 18.49
OKNO0044 6/12/1996 0.5 1 6.6 156 620 330 158 0.049 3.8
OKNO0044  7/2/1996 0.5 11 4.3 156 580 300 168 0.046 4.28
OKNO0044 7/24/1996 0.5 1.18 5.6 120 490 260 87 0.063 16.5
OKNO0044 8/28/1996 0.5 0.8 6.7 120 600 240 147 - 26.63
OKNO0044 9/11/1996 0.5 0.7 6.8 116 - 250 314 0.041 13.79
OKNO0044 10/30/1996 0.5 0.55 16.4 120 560 230 - 0.109 10.22
OKNO0044  7/2/1996 9 - - 160 600 310 193 0.077 -
OKNO0044 7/24/1996 15 - 23.2 140 960 300 103 0.687 -
OKNO0044 8/28/1996 - 6.7 120 600 300 132 - -
OKNO0044 9/11/1996 - 11 112 - 230 303 0.053 -
OKNO0044 10/30/1996 - 29.9 120 590 260 - 0.104 -
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Date Depth Secchi  Turbidity Alkalinity Chloride Hardness Sulfate Total Phos Chla

Site MMDDYY  meters meters NTU mg/l mg/l mg/l mg/l mg/l ug/L
OKNO0046 4/17/1996 0.5 1 9.8 336 590 360 290.72 0.044 -
OKNO0O046 5/14/1996 0.5 11 6.4 184 540 340 166 0.051 13.47
OKNO0046 6/12/1996 0.5 1 5.6 148 420 250 147 0.054 -
OKNO0046  7/2/1996 0.5 1 3.8 124 420 250 129 0.023 4.69
OKNO0046 7/24/1996 0.5 1.27 4.3 120 460 250 116 0.071 18.24
OKNO0O046 8/28/1996 0.5 1 54 116 460 210 131 - 18.85
OKNO0046 9/11/1996 0.5 1 4.9 112 - 230 245 0.063 20.15
OKNO0O046 10/30/1996 0.5 0.35 26.5 120 330 220 - 0.166 222
OKNO0046  7/2/1996 16 - - 176 750 320 171 0.202 -
OKNO0O046 7/24/1996 14 - 14.3 144 700 300 131 0.258 -
OKNO0046 8/28/1996 13 - 11.3 116 570 250 131 - -
OKNO0046 9/11/1996 13 - 121.8 112 - 230 331 0.219 -
OKNO0046 10/30/1996 14 - 27.9 124 350 240 - 0.162 -
OKNO0O047 4/17/1996 0.5 0.7 10.7 336 560 340 314.97 0.047 -
OKNO0047 5/14/1996 0.5 0.9 7.1 184 530 330 174 0.053 12.84
OKNO0047 6/12/1996 0.5 11 5.2 144 430 250 141 0.059 4.16
OKNO0047  7/2/1996 0.5 0.9 4.3 128 420 250 138 0.039 4.16
OKNO0047 7/24/1996 0.5 14 4.4 128 490 280 159 0.08 20.31
OKNO0047 8/28/1996 0.5 1.3 5.4 120 500 240 117 - 11.68
OKNO0047 9/11/1996 0.5 1.2 4.7 116 - 240 288 0.078 17.74
OKNO0047 10/30/1996 0.5 0.45 23.7 116 400 230 - 0.166 1.45
OKNO0047  7/2/1996 17 - - 172 700 340 174 0.342 -
OKNO0047 7/24/1996 15 - 8.7 150 620 300 175 0.272 -
OKNO0047 8/28/1996 20 - 18.1 124 810 250 173 - -
OKNO0047 9/11/1996 20 - 18.9 120 - 300 425 0.217 -
OKNO0047 10/30/1996 14 - 26.1 116 410 240 - 0.157 -
OKNO0048 4/17/1996 0.5 1.2 11.9 372 570 350 279.69 0.037 -
OKNO0048 5/14/1996 0.5 13 5.2 184 540 340 167 0.049 6.29
OKNO0048 6/12/1996 0.5 1 55 160 460 260 138 0.052 3.73
OKNO0048  7/2/1996 0.5 1.2 34 128 420 240 147 0.03 3.92
OKNO0048 7/24/1996 0.5 1.35 4.7 118 480 260 115 0.063 16.95
OKNO0048 8/28/1996 0.5 1 5.2 116 440 250 128 - 30.76
OKNO0048 9/11/1996 0.5 1.2 4.1 112 - 220 281 0.083 16.79
OKNO0048 10/30/1996 0.5 0.3 30.1 116 340 250 - 0.164 2.22
OKNO0048  7/2/1996 19 - - 284 890 350 180 0.474 -
OKNO0048 7/24/1996 16 - 12.3 164 695 290 161 0.395 -
OKNO0048 8/28/1996 15 - 7 120 - 300 156 - -
OKNO0048 9/11/1996 17 - 114 112 - 270 311 0.114 -
OKNO0048 10/30/1996 17 - 26.6 116 360 230 - 0.164 -
OKNO0049 4/17/1996 0.5 11 145 324 460 350 286.31 0.052 -
OKNO0049 5/14/1996 0.5 0.9 6.3 180 490 320 170 0.054 15.64
OKNO0049 6/12/1996 0.5 0.9 7.1 148 360 250 116 0.076 4.4
OKNO0049  7/2/1996 0.5 1.1 4.7 120 340 220 130 0.03 4.79
OKNO0049 7/24/1996 0.5 11 4.9 122 430 250 110 0.061 19.78
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Date Depth Secchi  Turbidity Alkalinity Chloride Hardness Sulfate Total Phos Chla
Site MMDDYY  meters meters NTU mg/l mg/l mg/l mg/l mg/l ug/L
OKNO0049 8/28/1996 0.5 0.8 6 112 440 230 113 - 22.54
OKNO0049 9/11/1996 0.5 0.9 55 112 - 220 267 0.078 20.07
OKNO0049 10/30/1996 0.5 0.35 30.4 124 250 220 142 0.178 3.28
OKNO0049  7/2/1996 15 - - 184 470 290 138 0.665 -
OKNO0049 7/24/1996 15 - 15.4 166 570 280 121 0.344 -
OKNO0O049 8/28/1996 14 - 171 124 500 260 130 - -
OKNO0049 9/11/1996 16 - 21.9 124 - 240 294 0.314 -
OKNO0049 10/30/1996 11 - 34.4 124 250 220 160 0.178 -
OKNO0052 4/17/1996 0.5 0.7 10.6 320 430 350 264.26 0.057 -
OKNO0052 5/14/1996 0.5 0.65 125 176 400 300 154 0.072 18.37
OKNO0052 6/12/1996 0.5 0.7 9.5 136 320 230 119 0.086 5.94
OKNO0052  7/2/1996 0.5 0.7 5.9 108 350 210 122 0.053 5.03
OKNO0052 7/24/1996 0.5 1.04 5.7 122 400 250 111 0.056 21.89
OKNO0052 8/28/1996 0.5 0.4 19.2 124 340 230 121 - 4.01
OKNO0052 9/11/1996 0.5 0.8 8.5 112 - 240 287 0.109 27.11
OKNO0052 10/30/1996 0.5 0.3 35.3 128 210 140 140 0.183 10.51
OKNO0052 7/2/1996 11 - - 168 380 270 129 0.219 -
OKNO0052 7/24/1996 11 - 243 136 415 250 116 0.191 -
OKNO0052 8/28/1996 12 - 52.3 128 - 250 117 - -
OKNO0052 10/30/1996 10 - 46.2 128 250 280 138 0.2 -
OKNO0054 4/17/1996 0.5 - 22.4 380 420 360 288.51 0.074 -
OKNO0054 5/14/1996 0.5 - 40 164 360 290 101 0.108 19.79
OKNO0054 6/12/1996 0.5 - 21.3 252 350 248 128 0.093 7.71
OKNO0054  7/2/1996 0.5 - 254 120 360 220 138 0.096 4.49
OKNO0054 7/24/1996 0.5 - 22.3 118 370 270 116 0.112 35.29
OKNO0054 8/28/1996 0.5 - 30 124 380 250 114 - 26.55
OKNO0054 9/11/1996 0.5 - 25.5 112 - 220 288 0.117 31.12
OKNO0054 10/30/1996 0.5 - 49.4 132 250 270 148 0.185 31.53
OKNO0059 4/17/1996 0.5 - 46.9 340 440 370 273.08 0.099 -
OKNO0O059 5/14/1996 0.5 - 77.2 176 240 280 193 0.118 25.59
OKNO0059 6/12/1996 0.5 - 212 304 270 252 144 0.185 6.37
OKNO0059  7/2/1996 0.5 - 67.7 104 360 190 149 0.162 7.04
OKNO0059 7/24/1996 0.5 - 51.2 106 670 210 98 0.211 22.17
OKNOO059 8/28/1996 0.5 - 178 120 250 200 193 - 19.7
OKNO0059 9/11/1996 0.5 - 175 128 - 300 446 0.241 30.72
OKNO0059 10/30/1996 0.5 - - 140 250 310 186 0.587 42.72
OKNO0095 4/17/1996 0.5 - 13.4 344 450 360 306.15 0.049 -
OKNO0095 5/14/1996 0.5 - 18.6 188 670 360 177 0.082 -
OKNO0095 6/12/1996 0.5 - 10.6 328 590 316 167 0.091 -
OKNO0095  7/2/1996 0.5 - 12 152 590 300 166 0.153 -
OKNO0095 7/24/1996 0.5 - 5.08 - - - - - -
OKNO0095 8/28/1996 0.5 - 8.72 108 550 230 140 - -
OKNO0095 9/11/1996 0.5 - - 120 - 250 294 0.117 -
OKNO0095 10/30/1996 0.5 - 28.2 116 480 250 141 0.183 -
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Site
OKNO0O036
OKNO0036
OKNOO036
OKNOO036
OKNO0036
OKNO0O036
OKNOO036
OKNO0036
OKNO0037
OKNO0037
OKNO0037
OKNO0037
OKNO0037
OKNO0037
OKNO0037
OKNO0037
OKNO0043
OKNO0043
OKNO0043
OKNO0043
OKNO0043
OKNO0043
OKNO0043
OKNO0043
OKNO0043
OKNO0043
OKNO0043
OKNO0043
OKNO0044
OKNO0044
OKNO0044
OKNO0044
OKNO0044
OKNO0044
OKNO0044
OKNO0044
OKNO0044
OKNO0044
OKNO0044
OKNO0044
OKNO0044
OKNO0O046
OKNO0O046

Date
MMDDYY
4/17/1996
5/14/1996
6/12/1996

712/1996
7/24/1996
8/28/1996
9/11/1996

10/30/1996
4/17/1996
5/14/1996
6/12/1996

712/1996
7/24/1996
8/28/1996
9/11/1996

10/30/1996
4/17/1996
5/14/1996
6/12/1996

71211996
7/24/1996
8/28/1996
9/11/1996

10/30/1996

712/1996
8/28/1996
9/11/1996

10/30/1996
4/17/1996
5/14/1996
6/12/1996

71211996
7/24/1996
8/28/1996
9/11/1996

10/30/1996

712/1996
7/24/1996
8/28/1996
9/11/1996

10/30/1996
4/17/1996
5/14/1996

Depth
meters
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
16
16
16
13
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
9
15
4

0.5
0.5

Ammonia
mg/L
0.019
0.716

0.06
0.042
0.078

0.04
0.551

0.18
0.726

0.04
0.038

0.59

0.07
0.291
0.114
0.125
0.041
0.005

0.043
0.12
0.107
0.614
0.173
0.02
0.072
0.02
0.077
0.042
0.042

0.044
0.02

0.123

0.157

0.036
0.13
0.13

0.131

0.136

Nitrite
mg/L

0.015
0.06
0.06
0.05
0.04
0.02
0.03
0.01
0.06
0.03
0.05

0.06
0.05
0.05
0.005
0.025
<.005
0.02

0.01
0.01
0.005
0.01
0.01
0.01
0.005
<.005
0.022
<.005
0.01

0.01

0.01
0.005
<.005

0.005
0.02
<.005
<.005
0.027
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Nitrate
mg/L
0.87
0.66
2.55
4.6
2.76
1.78
2.16
0.88
0.6
24
3.8

2.6
2.35

0.21
0.4
0.69
0.79

0.58
0.49
0.39
0.97
15
1.26
11
0.26
0.49
0.9
0.74

0.62
0.65
0.59
0.76

0.58
0.61
0.47
0.29
0.38

Organic-N Organic-C

mg/L
0.88
0.93
1.16
1.82
0.47
0.51
0.84
1.04
1.66
0.903
1.08

0.75
0.73
0.7
0.258
0.71
0.588
0.78

0.53
0.59
0.39
0.58
0.4
0.42
1.42
0.332
0.74
0.45
0.6

0.56
0.61
0.38
0.59

0.63

0.65
0.453
0.208
0.559

mg/L
7.5
12.3
7
7.4
6
4.2
4.6
7.1
7.4
6
7.2
6.7
5
4.5
6.2
4
4.4
4.6
4
3.8
4.8
4.9
4
3.9
4.7
6.2
3.9
4.2
4.5
4
3.9
3.6
4.5
3.9
4.1
3.8

TSS
mg/L
71
105
96
39
68
181
19
54
97
68
35
33
61
600

18

15

30
11
31
16
29
24
14

13

22
25

12

40

11
10

TDS
mg/l
3870
1680
4740
660

2405
3820
3300
3830
2960
4350
730

3820
5910
4350
1480
1410
1120
540

1140
990
1080
670
1710
2190
1500
1390
1550
1370
490

1320

1240

1240
550

1330
1210
1250
1410
1320



Site
OKNO0046
OKNO0O046
OKNO0046
OKNO0046
OKNO0046
OKNO0046
OKNO0046
OKNO0046
OKNO0046
OKNO0046
OKNO0046
OKNO0047
OKNO0047
OKNO0047
OKNO0047
OKNO0047
OKNO0047
OKNO0047
OKNO0047
OKNO0047
OKNO0047
OKNO0047
OKNO0047
OKNO0047
OKNO0048
OKNO0048
OKNO0048
OKNO0048
OKNO0048
OKNO0048
OKNO0048
OKNO0048
OKNO0048
OKNO0048
OKNO0048
OKNO0048
OKNO0048
OKNO0049
OKNO0049
OKNO0049
OKNO0049
OKNO0049
OKNO0049
OKNO0049

Date
MMDDYY
6/12/1996

712/1996
7/24/1996
8/28/1996
9/11/1996

10/30/1996

7/2/1996
7/24/1996
8/28/1996
9/11/1996

10/30/1996
4/17/1996
5/14/1996
6/12/1996

7/2/1996
7/24/1996
8/28/1996
9/11/1996

10/30/1996

712/1996
7/24/1996
8/28/1996
9/11/1996

10/30/1996
4/17/1996
5/14/1996
6/12/1996

7/2/1996
7/24/1996
8/28/1996
9/11/1996

10/30/1996

7/2/1996
7/24/1996
8/28/1996
9/11/1996

10/30/1996
4/17/1996
5/14/1996
6/12/1996

712/1996
7/24/1996
8/28/1996
9/11/1996

Depth
meters
0.5
0.5
0.5
0.5
0.5
0.5
16
14
13
13
14
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
17
15
20
20
14
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
19
16
15
17
17
0.5
0.5
0.5
0.5
0.5
0.5
0.5

Ammonia
mg/L
0.039
0.336
0.069

0.12
0.086
0.424
0.136

0.15
0.072

0.11
0.135
0.038
0.038
0.095

0.11

0.06
0.045

0.078
0.02
0.054
0.163
0.174
0.08
0.053

0.044
0.09
0.055
0.722

0.047
0.02
0.065
0.181
0.104
0.041
0.43

0.082
0.13

Nitrite
mg/L
0.005
0.025
0.025
0.005
0.015
0.02
0.005
0.02
<.005
<.005
0.025
0.01
0.06
0.042
0.05
0.03
0.02

0.005
0.01
<.005
0.005
0.022
0.02
0.015

0.012
0.01
0.01
0.01

0.005
0.011
0.005
0.005
0.025
0.01
0.04

0.04
0.005
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Nitrate
mg/L
0.69
0.56
0.5
0.39
0.39
0.87
0.94
1.06
0.82
0.29
0.57
0.66
0.55
0.55
0.49
0.41
0.85

1.3
1.36
117
0.29
0.39

0.7
0.57

0.45
0.52
0.36
0.94

0.92
0.92
0.76
0.27
0.3
0.62
0.56

0.48
0.39

Organic-N Organic-C

mg/L
0.49
0.28
0.47
0.45
0.23
0.61
0.59
0.53
0.35
0.192
0.58
0.445
0.2
0.37
0.39
0.5
0.85

0.29
0.26
0.37
0.277
0.57
0.655
0.5

0.46

0.43

0.44
0.4

0.2
0.26
0.37

0.259
0.66
0.658
0.61

0.54
0.59

mg/L
3.8
4
4.1
4
3.6
4.1
4
3.7
34
24
4.1
3.8
4.3
3.9
4
35
3.8
4
4.6
3.8
35
2.7
3.8
44
4.2
35
3.7
4.1
3.7
3.9
3.7
3.9
3.6
4.1
3.9
3.9
4

TSS
mg/L
7
21
10
2
23
14
4
26
32
11
15
8
10

23
13

12
26
13

10

19

19
14

16
42
16
11

TDS
mg/l

1010
490

1120
890
850

1590

1150
1410
860
1340
1340
1050
990

1640
950
930

1520

1340
2430
980
1310
1390
1130
990

1080
850
850

1900

1200
2410
850
1190
1190
960
890

1050
810



Site
OKNO0049
OKNO0049
OKNO0049
OKNO0049
OKNO0049
OKNO0049
OKNO0052
OKNO0052
OKNO0052
OKNO0052
OKNO0052
OKNO0052
OKNO0052
OKNO0052
OKNO0052
OKNO0052
OKNO0052
OKNO0052
OKNO0054
OKNO0054
OKNO0054
OKNO0054
OKNO0054
OKNO0054
OKNO0054
OKNO0054
OKNO0059
OKNO0059
OKNO0059
OKNO0059
OKNO0059
OKNO0059
OKNO0059
OKNO0059
OKNO0095
OKNO0095
OKNO0095
OKNO0095
OKNO0095
OKNO0095
OKNO0095
OKNO0095

Date
MMDDYY
10/30/1996
712/1996
7/24/1996
8/28/1996
9/11/1996
10/30/1996
4/17/1996
5/14/1996
6/12/1996
7/2/1996
7/24/1996
8/28/1996
9/11/1996
10/30/1996
7/2/1996
7/24/1996
8/28/1996
10/30/1996
4/17/1996
5/14/1996
6/12/1996
7/2/1996
7/24/1996
8/28/1996
9/11/1996
10/30/1996
4/17/1996
5/14/1996
6/12/1996
7/2/1996
7/24/1996
8/28/1996
9/11/1996
10/30/1996
4/17/1996
5/14/1996
6/12/1996
712/1996
7/24/1996
8/28/1996
9/11/1996
10/30/1996

Depth
meters
0.5
15
15
14
16
11
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
11
11
12
10
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

Ammonia
mg/L
0.084
0.672
0.166

0.13
0.071
0.154
0.192
0.045
0.046
0.207

0.18
0.051
0.913
0.243
0.123
0.019
0.141

0.03
0.014

0.076
0.26
0.241
0.027
0.047
0.07
0.036

0.044
0.01
0.137
0.085
0.288
0.129
0.257

0.118
0.05
0.087

Nitrite
mg/L
0.025
0.01
0.005
0.04
0.005
<.005
0.022
0.005
0.01
0.082
0.005
0.05
0.01
0.105
0.08
<.005
0.028
0.005
<.005

0.03
0.09
0.02
0.01
0.02
0.01
0.01

0.045
0.125
0.03
<.005
0.028
0.01
0.01

0.005
0.04
<.005
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Nitrate
mg/L
0.41
0.62
0.82
0.86
0.71
0.21
0.25
0.55
0.46
0.56
0.61
0.47
0.52
0.58
0.51
0.2
0.16
0.45
0.54

0.58
0.59
0.49
0.14
0.18
0.92
0.53

0.44
0.64
0.37
0.26
0.92
0.86
0.89

0.85
0.89
0.69

Organic-N Organic-C

mg/L
0.3
0.53
0.28
0.27
0.38
0.218
0.78
0.985
0.57
0.42
0.49
0.54
0.54
0.7
0.34
0.559
1.16
0.68
0.02

0.75
0.79
0.27
0.734
0.9
1.09
0.93

0.72
0.78
4.59
0.21
0.54
<.10
0.78

0.71
0.78
0.431

mg/L
3.8
3.6
3.9
4.1

4
3.8
9.4
4.2
4

35
3.8
3.8
3.6
35
3.6
34
16.3
4.2
4.1
3.9
4.6
3.7
6.4
10.1
3.6
4.8

3.6
4.1
3.7
8.3
3.5
3.7

4.2
4.5
3.9

TSS
mg/L
30
17

112

396
66

249
79
708
19
0.9
30

15

25

TDS
mg/l
680

1170

1100
1070
700
1160
1060
830
870

870

890

700
1000

1080
710
1100
760
850
920

990
830
720
1110
1560
710
880

660
1300
760
1430
980
340
1380

1350
4400
1060



Date Depth  Arsenic Cadmium Chromium Copper Iron  Mercury Manganese Nickel Lead Selenium Zinc

Site MMDDYY meters ug/l ug/l ug/l ug/l ug/l ug/l ug/l pg/l pg/l ug/l pg/l
OKNO0036 4/17/1996 0.5 <10 <10 <10 <10 1420 <2 180 <10 <10 <10 <10
OKNO0036 5/14/1996 0.5 <10 <10 <10 <10 1250 <2 260 <10 <10 <10 30
OKNO0036 6/12/1996 0.5 <10 <10 <10 <10 1630 <2 190 <10 <50 <10 <10
OKNO0036 7/2/1996 0.5 <10 <10 <10 <10 420 <2 350 <10 <10 <10 <10
OKNO0036 7/24/1996 0.5 - - - - - - - - - - -
OKNO0036 8/28/1996 0.5 <10 <10 <10 <10 460 <2 40 <10 <10 <10 <10
OKNO0036 9/11/1996 0.5 <10 <10 <20 <20 330 <2 <10 <10 <50 <10 <20
OKNO0036 10/30/1996 0.5 <10 <10 <20 <20 554 <2 580 <50 <50 <10 <20
OKNO0037 4/17/1996 0.5 <10 <10 <10 <10 890 <2 190 <10 <10 <10 40
OKNO0037 5/14/1996 0.5 <10 <10 <10 <10 1690 <2 320 <10 <10 <10 40
OKNO0037 6/12/1996 0.5 <10 <10 <10 <10 740 <2 140 <10 <50 <10 <10
OKNO0037  7/2/1996 0.5 - - - - - - - - - - -
OKNO0037 7/24/1996 0.5 <10 <10 <10 <10 480 <2 270 <10 <10 <10 <10
OKNO0037 8/28/1996 0.5 <10 <10 <10 <10 1030 <2 70 <10 <10 <10 <10
OKNO0037 9/11/1996 0.5 <10 <10 <20 <20 110 <2 <10 <10 <50 <10 <20
OKNO0037 10/30/1996 0.5 <10 <10 <20 <20 209 <2 320 <50 <50 <10 <20
OKNO0043 4/17/1996 0.5 <10 <10 <10 <10 470 <2 90 <10 <10 <10 <10
OKNO0043 5/14/1996 0.5 <10 <10 <10 <10 <10 <2 50 <10 <10 <10 30
OKNO0043 6/12/1996 0.5 <10 <10 <10 <10 <10 <2 <10 <10 <50 <10 <10
OKNO0043  7/2/1996 0.5 <10 <10 <10 <10 <10 <2 50 <10 <10 <10 <10
OKNO0043 7/24/1996 0.5 - - - - - - - - - - -
OKNO0043 8/28/1996 0.5 <10 <10 <10 <10 140 <2 <10 <10 <10 <10 <10
OKNO0043 9/11/1996 0.5 <10 <10 <20 <20 90 <2 <10 <10 <50 <10 <20
OKNO0043 10/30/1996 0.5 <10 <10 <20 <20 230 <2 110 <50 <50 <10 <20
OKNO0043  7/2/1996 16 <10 <10 <10 <10 340 <2 610 <10 <10 <10 <10
OKNO0043 8/28/1996 16 <10 <10 <10 <10 250 <2 50 <10 <10 <10 <10
OKNO0043 9/11/1996 16 <10 <10 <20 <20 170 <2 20 <10 <50 <10 <20
OKNO0043 10/30/1996 13 <10 <10 <20 <20 330 <2 <10 <50 <50 <10 <20
OKNO0044 4/17/1996 0.5 <10 <10 <10 <10 70 <2 <60 <10 <10 <10 <10
OKNO0044 5/14/1996 0.5 <10 <10 <10 <10 80 <2 30 <10 <10 <10 <10
OKNO0044 6/12/1996 0.5 <10 <10 <10 <10 <20 <2 <10 <10 <50 <10 <10
OKNO0044  7/2/1996 0.5 <10 <10 <10 <10 <10 <2 40 <10 <10 <10 <10
OKNO0044 7/24/1996 0.5 - - - - - - - - - - -
OKNO0044 8/28/1996 0.5 <10 <10 <10 <10 120 <2 <10 <10 <10 <10 <10
OKNO0044 9/11/1996 0.5 <10 <10 <20 <20 100 <2 <10 <10 <50 <10 60
OKNO0044 10/30/1996 0.5 <10 <10 <20 <20 130 <2 <10 <50 <50 <10 <20
OKNO0044 7/2/1996 9 <10 <10 <10 <10 150 <2 300 <10 <10 <10 <10
OKNO0044 7/24/1996 15 - - - - - - - - - - -
OKNO0044 8/28/1996 4 <10 <10 <10 <10 150 <2 <10 <10 <10 <10 <10
OKNO0044 9/11/1996 5 <10 <10 <20 <20 80 <2 <10 <10 <50 <10 <20
OKNO0044 10/30/1996 8 <10 <10 <20 <20 380 <2 60 <50 <50 <10 <20
OKNO0046 4/17/1996 0.5 <10 <10 <10 <10 220 <2 110 <10 <10 <10 <10
OKNO0046 5/14/1996 0.5 <10 <10 <10 <10 60 <2 30 <10 <10 <10 <10
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Date Depth  Arsenic Cadmium Chromium Copper Iron  Mercury Manganese Nickel Lead Selenium Zinc

Site MMDDYY meters ua/l ua/l ua/l ua/l ua/l ua/l ug/l pg/l pg/l ua/l pg/l
OKNO0046 6/12/1996 0.5 <10 <10 <10 <10 180 <2 <10 <10 <50 <10 <10
OKNO0046 7/2/1996 0.5 <10 <10 <10 <10 <10 <2 30 <10 <10 <10 <10
OKNO0046 7/24/1996 0.5 - - - - - - - - - - -
OKNO0046 8/28/1996 0.5 <10 <10 <10 <10 330 <2 <10 <10 <10 <10 <10
OKNO0046 9/11/1996 0.5 <10 <10 <10 <20 40 <2 <10 <10 <50 <10 <20
OKNO0046 10/30/1996 0.5 <10 <10 <20 <20 220 <2 30 <50 <50 <10 <20
OKNO0046  7/2/1996 16 <10 <10 <10 <10 250 <2 810 <10 <10 <10 <10
OKNO0046 7/24/1996 14 - - - - - - - - - - -
OKNO0046 8/28/1996 13 <10 <10 <10 <10 70 <2 <10 <10 <10 <10 <10
OKNO0046 9/11/1996 13 <10 <10 <20 <20 170 <2 <10 <10 <50 <10 <20
OKNO0046 10/30/1996 14 <10 <10 <20 <20 330 <2 <10 <50 <50 <10 <20
OKNO0047 4/17/1996 0.5 <10 <10 30 <10 110 <2 110 <10 <10 <10 <10
OKNO0047 5/14/1996 0.5 <10 <10 <10 <10 <10 <2 20 <10 <10 <10 80
OKNO0047 6/12/1996 0.5 <10 <10 <10 <10 150 <2 <10 <10 <50 <10 <10
OKNO0047  7/2/1996 0.5 <10 <10 <10 <10 <10 <2 40 <10 <10 <10 <10
OKNO0047 7/24/1996 0.5 - - - - - - - - - - -
OKNO0047 8/28/1996 0.5 <10 <10 <10 <10 80 <2 <10 <10 <10 <10 <10
OKNO0047 9/11/1996 0.5 <10 <10 <20 <20 20 <2 <10 <10 <50 <10 <20
OKNO0047 10/30/1996 0.5 <10 <10 <20 <20 210 <2 <10 <50 <50 <10 <20
OKNO0047  7/2/1996 17 <10 <10 <10 <10 40 <2 840 <10 <10 <10 <10
OKNO0047 7/24/1996 15 - - - - - - - - - - -
OKNO0047 8/28/1996 20 <10 <10 <10 <10 230 <2 90 <10 <10 <10 <10
OKNO0047 9/11/1996 20 <10 <10 <20 <20 80 <2 130 <10 <50 <10 <20
OKNO0047 10/30/1996 14 <10 <10 <20 <20 250 <2 <10 <50 <50 <10 <20
OKNO0048 4/17/1996 0.5 <10 <10 <10 <10 300 <2 130 <10 <10 <10 <10
OKNO0048 5/14/1996 0.5 <10 <10 <10 <10 <10 <2 50 <10 <10 <10 <10
OKNO0048 6/12/1996 0.5 <10 <10 <10 <10 140 <2 30 <10 <50 <10 <10
OKNO0048  7/2/1996 0.5 <10 <10 <10 <10 <10 <2 40 <10 <10 <10 <10
OKNO0048 7/24/1996 0.5 - - - - - - - - - - -
OKNO0048 8/28/1996 0.5 <10 <10 <10 <10 150 <2 <10 <10 <10 <10 <10
OKNO0048 9/11/1996 0.5 <10 <10 <20 <20 40 <2 <10 <10 <50 <10 <20
OKNO0048 10/30/1996 0.5 <10 <10 <20 <20 220 <2 <10 <50 <50 <10 <20
OKNO0048  7/2/1996 19 <10 <10 <20 <20 300 <2 <10 <50 <50 <10 <20
OKNO0048 7/24/1996 16 - - - - - - - - - - -
OKNO0048 8/28/1996 15 <10 <10 <10 <10 60 <2 890 <10 <10 <10 <10
OKNO0048 9/11/1996 17 <10 <10 <10 <10 120 <2 <10 <10 <10 <10 <10
OKNO0048 10/30/1996 17 <10 <10 <20 <20 180 <2 50 <10 <50 <10 <20
OKNO0049 4/17/1996 0.5 <10 <10 <20 <20 180 <2 <10 <50 <50 <10 <20
OKNO0049 5/14/1996 0.5 <10 <10 <10 <10 <10 <2 140 <10 <10 <10 <10
OKNO0049 6/12/1996 0.5 <10 <10 <10 <10 <10 <2 30 <10 <10 <10 <10
OKNO0049 7/2/1996 0.5 <10 <10 <10 <10 <20 <2 40 <10 <50 <10 <10
OKNO0049 7/24/1996 0.5 - - - - - - - - - - -
OKNO0049 8/28/1996 0.5 <10 <10 <10 <10 90 <2 <10 <10 <10 <10 <10
OKNO0049 9/11/1996 0.5 <10 <10 <10 <10 70 <2 <10 <10 <10 <10 <10
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Date Depth  Arsenic Cadmium Chromium Copper Iron  Mercury Manganese Nickel Lead Selenium Zinc

Site MMDDYY meters ua/l ua/l ua/l ua/l ua/l ua/l ug/l pg/l pg/l ua/l pg/l
OKNO0049 10/30/1996 0.5 <10 <10 <20 <20 70 <2 <10 <10 <50 <10 <20
OKNO0049 7/2/1996 15 <10 <10 <10 <10 230 <2 1410 <10 <10 <10 <10
OKNO0049 7/24/1996 15 - - - - - - - - - - -
OKNOO049 8/28/1996 14 <10 <10 <10 <10 180 <2 210 <10 <10 <10 <10
OKNO0049 9/11/1996 16 <10 <10 <20 <20 60 <2 350 <10 <50 <10 <20
OKNO0049 10/30/1996 11 <10 <10 <20 <20 290 <2 <10 <50 <50 <10 <20
OKNO0O052 4/17/1996 0.5 <10 <10 <10 <10 <10 <2 180 <10 <10 <10 40
OKNO0052 5/14/1996 0.5 <10 <10 <10 <10 200 <2 60 <10 <10 <10 60
OKNO0052 6/12/1996 0.5 <10 <10 <10 30 <20 <2 50 <10 <50 <10 <10
OKNO0052  7/2/1996 0.5 <10 <10 <10 <10 <10 <2 30 <10 <10 <10 <10
OKNO0052 7/24/1996 0.5 - - - - - - - - - - -
OKNO0O052 8/28/1996 0.5 <10 <10 <10 <10 200 <2 <10 <10 <10 <10 <10
OKNO0052 9/11/1996 0.5 <10 <10 <20 <20 30 <2 <10 <10 <50 <10 <20
OKNO0052 10/30/1996 0.5 <10 <10 <20 <20 330 <2 30 <50 <50 <10 <20
OKNO0052  7/2/1996 11 <10 <10 <20 <20 360 <2 50 <50 <50 <10 <20
OKNO0052 7/24/1996 11 - - - - - - - - - - -
OKNO0052 8/28/1996 12 <10 <10 <10 <10 290 <2 1710 <10 <10 <10 <10
OKNO0052 10/30/1996 10 <10 <10 <10 <10 640 <2 <10 <10 <10 <10 <10
OKNO0054 4/17/1996 0.5 <10 <10 <10 <10 350 <2 190 <10 <10 <10 20
OKNO0054 5/14/1996 0.5 <10 <10 <10 <10 410 <2 120 <10 <10 <10 <10
OKNO0054 6/12/1996 0.5 <10 <10 <10 <10 220 <2 30 <10 <50 <10 <10
OKNO0054  7/2/1996 0.5 <10 <10 <10 <10 360 <2 90 <10 <10 <10 <10
OKNO0054 7/24/1996 0.5 - - - - - - - - - - -
OKNO0O054 8/28/1996 0.5 <10 <10 <10 <10 1990 <2 50 <10 <10 <10 <10
OKNO0054 9/11/1996 0.5 <10 <10 <20 <20 <20 <2 <10 <10 <50 <10 <20
OKNO0054 10/30/1996 0.5 <10 <10 <20 <20 490 <2 50 <50 <50 <10 <20
OKNOO059 4/17/1996 0.5 <10 <10 <10 <10 1720 <2 240 <10 <10 <10 40
OKNOO059 5/14/1996 0.5 <10 <10 <10 <10 1170 <2 90 <10 <10 <10 <10
OKNO0059 6/12/1996 0.5 <10 <10 <10 <10 4770 <2 200 <10 <50 <10 <10
OKNO0O059  7/2/1996 0.5 <10 <10 <10 <10 680 <2 180 <10 <10 <10 <10
OKNOO059 7/24/1996 0.5 - - - - - - - - - - -
OKNO0059 8/28/1996 0.5 <10 <10 <10 <10 2130 <2 70 <10 <10 <10 <10
OKNO0O059 9/11/1996 0.5 <10 <10 <20 <20 110 <2 <10 <10 <50 <10 <20
OKNOO059 10/30/1996 0.5 <10 <10 <20 <20 6590 <2 640 <50 <50 <10 <20
OKNO0095 4/17/1996 0.5 <10 <10 50 <10 300 <2 170 <10 <10 <10 50
OKNO0095 5/14/1996 0.5 <10 <10 <10 <10 110 <2 370 <10 <10 <10 <10
OKNO0095 6/12/1996 0.5 <10 <10 <10 <10 <20 <2 170 <10 <50 <10 <10
OKNO0095 7/2/1996 0.5 <10 <10 <10 <10 70 <2 670 <10 <10 <10 <10
OKNO0095 7/24/1996 0.5 - - - - - - - - - - -
OKNO0O095 8/28/1996 0.5 <10 <10 <10 <10 170 <2 20 <10 <10 <10 <10
OKNO0095 9/11/1996 0.5 <10 <10 <20 <20 100 <2 <10 <10 <50 <10 <20
OKNO0095 10/30/1996 0.5 <10 <10 <20 <20 270 <2 <10 <50 <50 <10 <20
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Table 8.

Hydrolab data, Keystone L ake, Oklahoma, 17 April through 30 October 1996.

Date Depth Temp. DO pH SC

Site MMDDYY meters °C mg/L units uS/cm
OKNO0036 04/17/96 0.5 15.03 8.5 8.24 6900
OKNO0037 04/17/96 0.5 15.44 8.8 8.28 6930
OKNO0043 04/17/96 0.5 13.13 9.53 8.23 2790
OKNO0043 04/17/96 1 13.08 9.53 8.23 2790
OKNO0043 04/17/96 2 13.04 9.51 8.23 2790
OKNO0043 04/17/96 3 12.99 9.48 8.23 2790
OKNO0043 04/17/96 4 12.99 9.49 8.22 2790
OKNO0043 04/17/96 5 12.98 9.45 8.22 2790
OKNO0043 04/17/96 6 12.95 9.46 8.22 2800
OKNO0043 04/17/96 7 12.89 9.4 8.21 2800
OKNO0043 04/17/96 8 12.88 9.25 8.2 2800
OKNO0043 04/17/96 9 12.81 9.14 8.18 2820
OKNO0043 04/17/96 10 12.81 9.11 8.18 2820
OKNO0043 04/17/96 11 12.81 8.9 8.17 2820
OKNO0043 04/17/96 12 12,54 8.09 8.1 2900
OKNO0043 04/17/96 13 12.08 6.38 7.86 3160
OKNO0043 04/17/96 14 11.93 5.95 7.82 3220
OKNO0044 04/17/96 0.5 14 10.99 8.47 2520
OKNO0044 04/17/96 1 13.99 10.93 8.47 2530
OKNO0044 04/17/96 2 14.01 11.03 8.47 2530
OKNO0044 04/17/96 3 13.97 11.05 8.46 2530
OKNO0044 04/17/96 4 13.85 11.1 8.43 2540
OKNO0046 04/17/96 0.5 11.85 10.01 8.15 2550
OKNO0046 04/17/96 1 11.87 9.97 8.14 2550
OKNO0046 04/17/96 2 11.85 9.9 8.14 2550
OKNO0046 04/17/96 3 11.84 9.84 8.14 2550
OKNO0046 04/17/96 4 11.85 9.82 8.14 2550
OKNO0046 04/17/96 5 11.86 9.85 8.14 2550
OKNO0046 04/17/96 6 11.85 9.77 8.14 2550
OKNO0046 04/17/96 7 11.86 9.71 8.14 2550
OKNO0046 04/17/96 8 11.84 9.68 8.14 2560
OKNO0046 04/17/96 9 11.78 9.63 8.14 2560
OKNO0046 04/17/96 10 11.78 9.68 8.14 2560
OKNO0046 04/17/96 11 11.77 9.59 8.14 2560
OKNO0046 04/17/96 12 11.68 9.48 8.12 2570
OKNO0046 04/17/96 13 1151 9.71 8.08 2640
OKNO0046 04/17/96 14 11.34 7.92 7.96 2850
OKNO0046 04/17/96 15 11.24 7.57 7.92 2900
OKNO0047 04/17/96 0.5 12.2 10.25 8.24 2540
OKNO0047 04/17/96 1 12.21 10.45 8.24 2540
OKNO0047 04/17/96 2 12.24 10.3 8.24 2540
OKNO0047 04/17/96 3 12.19 10.08 8.24 2540
OKNO0047 04/17/96 4 12.14 9.99 8.24 2540
OKNO0047 04/17/96 5 12.21 9.98 8.24 2550
OKNO0047 04/17/96 6 12.19 9.97 8.24 2550
OKNO0047 04/17/96 7 12.14 9.98 8.24 2550
OKNO0047 04/17/96 8 12.17 9.98 8.24 2550
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Date Depth Temp. DO pH SC

Site MMDDYY meters °C mg/L units uS/ecm
OKNO0047 04/17/96 9 12.16 9.95 8.24 2550
OKNO0047 04/17/96 10 121 9.93 8.24 2550
OKNO0047 04/17/96 11 12.11 9.96 8.24 2550
OKNO0047 04/17/96 12 12.12 9.92 8.23 2550
OKNO0047 04/17/96 13 12.08 9.91 8.23 2550
OKNO0047 04/17/96 14 12.07 9.9 8.23 2550
OKNO0048 04/17/96 0.5 12.19 10 8.19 2470
OKNO0048 04/17/96 1 12.19 9.98 8.19 2480
OKNO0048 04/17/96 2 12.14 9.96 8.19 2480
OKNO0048 04/17/96 3 12.15 10 8.2 2480
OKNO0048 04/17/96 4 12.16 9.93 8.2 2490
OKNO0048 04/17/96 5 12.13 9.88 8.2 2500
OKNO0048 04/17/96 6 12.12 9.87 8.2 2500
OKNO0048 04/17/96 7 11.88 9.68 8.16 2520
OKNO0048 04/17/96 8 11.82 9.53 8.25 2530
OKNO0048 04/17/96 9 11.77 9.52 8.25 2530
OKNO0048 04/17/96 10 11.64 9.42 8.25 2550
OKNO0048 04/17/96 11 11.57 9.14 8.11 2610
OKNO0048 04/17/96 12 11.51 8.94 8.1 2620
OKNO0048 04/17/96 13 11.49 8.88 8.09 2620
OKNO0048 04/17/96 14 11.45 8.76 8.08 2670
OKNO0048 04/17/96 15 11.25 7.8 7.97 2880
OKNO0048 04/17/96 16 11.07 6.4 7.85 3170
OKNO0048 04/17/96 17 10.91 5.17 7.73 3430
OKNO0048 04/17/96 18 10.72 3.65 7.62 3700
OKNO0049 04/17/96 0.5 12.45 9.95 8.24 2200
OKNO0049 04/17/96 1 12.43 9.93 8.24 2200
OKNO0049 04/17/96 2 12.42 9.93 8.24 2200
OKNO0049 04/17/96 3 124 9.92 8.23 2200
OKNO0049 04/17/96 4 12.39 9.9 8.23 2200
OKNO0049 04/17/96 5 12.35 9.9 8.23 2200
OKNO0049 04/17/96 6 12.32 9.89 8.22 2210
OKNO0049 04/17/96 7 12.37 9.86 8.22 2210
OKNO0049 04/17/96 8 12.31 9.85 8.22 2210
OKNO0049 04/17/96 9 12.17 9.79 8.21 2210
OKNO0049 04/17/96 10 12.2 9.77 8.21 2220
OKNO0049 04/17/96 11 12.1 9.72 8.21 2230
OKNO0049 04/17/96 12 12.09 9.6 8.2 2230
OKNO0049 04/17/96 13 11.88 9.16 8.13 2350
OKNO0049 04/17/96 14 11.91 9.45 8.14 2350
OKNO0052 04/17/96 0.5 14.3 10.87 8.39 2050
OKNO0052 04/17/96 1 14.2 10.64 8.39 2050
OKNO0052 04/17/96 2 13.35 9.61 8.25 2060
OKNO0052 04/17/96 3 13.23 9.59 8.24 2060
OKNO0052 04/17/96 4 13.16 9.53 8.23 2060
OKNO0052 04/17/96 5 13.03 9.33 8.2 2070
OKNO0052 04/17/96 6 12.88 9.15 8.18 2090
OKNO0052 04/17/96 7 12.65 8.87 8.14 2100
OKNO0052 04/17/96 8 12.31 8.58 8.08 2160
OKNO0052 04/17/96 9 12.13 8.41 8.05 2190
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Date Depth Temp. DO pH SC

Site MMDDYY meters °C mg/L units uS/ecm
OKNO0052 04/17/96 10 11.97 8.27 8.02 2220
OKNO0054 04/17/96 0.5 15.25 10.6 8.45 1990
OKNO0059 04/17/96 0.5 17.14 9.2 8.29 2010
OKNO0095 04/17/96 0.5 14.74 12.53 8.29 2640
OKNO0036 05/14/96 0.5 20.72 6.41 7.94 3330
OKNO0037 05/14/96 0.5 20.2 7.46 8.08 5260
OKNO0043 05/14/96 0.5 18.91 8.72 8.47 2580
OKNO0043 05/14/96 1 18.92 8.68 8.48 2580
OKNO0043 05/14/96 2 18.91 8.71 8.48 2580
OKNO0043 05/14/96 3 18.91 8.63 8.48 2580
OKNO0043 05/14/96 4 18.91 8.58 8.48 2590
OKNO0043 05/14/96 5 18.91 8.57 8.48 2590
OKNO0043 05/14/96 6 18.86 8.56 8.48 2580
OKNO0043 05/14/96 7 18.91 8.56 8.49 2580
OKNO0043 05/14/96 8 18.68 8.54 8.48 2510
OKNO0043 05/14/96 9 18.66 8.56 8.48 2500
OKNO0043 05/14/96 10 18.68 8.53 8.48 2510
OKNO0043 05/14/96 11 18.57 8.17 8.44 2540
OKNO0043 05/14/96 12 18.57 7.42 8.39 2720
OKNO0043 05/14/96 13 17.74 4.76 8.07 3040
OKNO0043 05/14/96 14 17.05 2.65 7.88 3180
OKNO0043 05/14/96 15 16.87 2.34 7.84 3220
OKNO0043 05/14/96 16 16.85 2.32 7.84 3230
OKNO0044 05/14/96 0.5 18.61 9.13 8.5 2860
OKNO0044 05/14/96 1 18.61 9.11 8.52 2890
OKNO0044 05/14/96 2 18.59 9 8.52 2890
OKNO0044 05/14/96 3 18.59 8.92 8.52 2890
OKNO0044 05/14/96 4 18.59 8.87 8.52 2890
OKNO0044 05/14/96 5 18.59 8.91 8.51 2890
OKNO0O046 05/14/96 0.5 18.51 9.23 8.45 2390
OKNO0O046 05/14/96 1 18.51 8.8 8.46 2400
OKNO0O046 05/14/96 2 18.5 8.47 8.46 2400
OKNO0046 05/14/96 3 18.47 8.42 8.46 2390
OKNO0O046 05/14/96 4 18.51 8.47 8.46 2390
OKNO0046 05/14/96 5 18.5 8.47 8.46 2390
OKNO0046 05/14/96 6 18.44 8.35 8.45 2410
OKNO0O046 05/14/96 7 18.42 8.34 8.45 2410
OKNO0046 05/14/96 8 18.35 8.19 8.42 2460
OKNO0046 05/14/96 9 18.34 8.21 8.42 2480
OKNO0046 05/14/96 10 18.35 8.03 8.41 2490
OKNO0046 05/14/96 11 17.99 7.14 8.31 2600
OKNO0046 05/14/96 12 16.9 5.9 8.13 2600
OKNO0046 05/14/96 13 15.98 5.26 8.05 2890
OKNO0046 05/14/96 14 15.73 5.3 8.01 2960
OKNO0046 05/14/96 15 15.22 4.72 7.96 3040
OKNO0047 05/14/96 0.5 18.54 8.81 8.5 2410
OKNO0047 05/14/96 1 18.54 8.78 8.5 2420
OKNO0047 05/14/96 2 18.52 8.78 8.49 2420
OKNO0047 05/14/96 3 18.51 8.68 8.49 2420
OKNO0047 05/14/96 4 185 8.68 8.49 2420
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Date Depth Temp. DO pH SC

Site MMDDYY meters °C mg/L units uS/ecm
OKNO0047 05/14/96 5 18.49 8.57 8.48 2420
OKNO0047 05/14/96 6 18.47 8.56 8.48 2420
OKNO0047 05/14/96 7 17.99 7.53 8.33 2510
OKNO0047 05/14/96 8 17.76 6.85 8.26 2570
OKNO0047 05/14/96 9 17.59 6.6 8.22 2590
OKNO0047 05/14/96 10 17.39 6.58 8.21 2590
OKNO0047 05/14/96 11 16.5 6.11 8.11 2620
OKNO0047 05/14/96 12 16.08 5.9 8.08 2700
OKNO0047 05/14/96 13 15.7 5.49 8.03 2780
OKNO0047 05/14/96 14 15.37 4.15 7.93 2920
OKNO0047 05/14/96 15 15.2 3.56 7.88 2930
OKNO0048 05/14/96 0.5 18.27 8.36 8.41 2460
OKNO0048 05/14/96 1 18.27 8.36 8.41 2460
OKNO0048 05/14/96 2 18.24 8.35 8.41 2470
OKNO0048 05/14/96 3 18.15 8.25 8.4 2470
OKNO0048 05/14/96 4 18.13 8.2 8.4 2470
OKNO0048 05/14/96 5 18.13 8.12 8.4 2470
OKNO0048 05/14/96 6 18.1 8.09 8.4 2470
OKNO0048 05/14/96 7 18.08 7.96 8.38 2470
OKNO0048 05/14/96 8 17.89 7.43 8.33 2490
OKNO0048 05/14/96 9 17.13 6.77 8.2 2550
OKNO0048 05/14/96 10 16.79 6.48 8.16 2620
OKNO0048 05/14/96 11 16.36 6.22 8.11 2650
OKNO0048 05/14/96 12 15.82 6 8.08 2700
OKNO0048 05/14/96 13 15.57 5.88 8.07 2720
OKNO0048 05/14/96 14 15.33 5.77 8.05 2760
OKNO0048 05/14/96 15 15.27 541 8.02 2810
OKNO0048 05/14/96 16 14.98 4.81 7.98 3060
OKNO0048 05/14/96 17 14.86 3.7 7.88 3170
OKNO0048 05/14/96 18 14.84 3.32 7.86 3170
OKNO0048 05/14/96 19 14.82 2.96 7.85 3180
OKNO0049 05/14/96 HYDROLAB BATTER DIED
OKNO0052 05/14/96 0.5 19.95 7.67 8.38 1890
OKNO0052 05/14/96 1 19.89 7.51 8.38 1900
OKNO0052 05/14/96 2 19.89 7.46 8.37 1900
OKNO0054 05/14/96 0.5 19.97 7.75 8.65 1710
OKNO0059 05/14/96 0.5 18.4 9 8.67 1359
OKNO0095 05/14/96 0.5 18.5 8.25 8.26 2800
OKNOO036 06/12/96 0.5 27.22 6.42 8.27 8330
OKNO0037 06/12/96 0.5 26.89 8.65 8.33 7650
OKNO0043 06/12/96 0.5 25.57 10.5 8.31 2250
OKNO0043 06/12/96 1 25.1 8.9 8.24 2210
OKNO0043 06/12/96 2 24.19 6.66 8.04 2110
OKNO0043 06/12/96 3 23.59 5.35 7.91 2060
OKNO0043 06/12/96 4 23.66 5.6 7.98 2290
OKNO0043 06/12/96 5 23.65 5.7 8 2430
OKNO0043 06/12/96 6 23.66 5.52 7.98 2480
OKNO0043 06/12/96 7 23.66 5.38 7.97 2520
OKNO0043 06/12/96 8 23.69 4.56 7.86 2760
OKNO0043 06/12/96 9 23.73 4.2 7.81 2960
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Date Depth Temp. DO pH SC

Site MMDDYY meters °C mg/L units uS/ecm
OKNO0043 06/12/96 10 23.82 3.77 7.75 3180
OKNO0043 06/12/96 11 23.82 3.54 7.72 3270
OKNO0043 06/12/96 12 23.87 2.69 7.62 3820
OKNO0043 06/12/96 13 23.86 2.07 7.57 4110
OKNO0043 06/12/96 14 23.78 1.02 7.48 5330
OKNO0043 06/12/96 15 23.71 0.3 7.45 6980
OKNO0044 06/12/96 0.5 26.06 9.75 8.32 2650
OKNO0044 06/12/96 1 25.82 9.4 8.31 2650
OKNO0044 06/12/96 2 25.3 9.75 8.12 2610
OKNO0044 06/12/96 3 23.95 6.5 7.92 2550
OKNO0044 06/12/96 4 23.69 8.7 7.85 2580
OKNO0044 06/12/96 5 23.61 9.45 7.8 2620
OKNO0044 06/12/96 6 23.56 10.4 7.78 2630
OKNO0044 06/12/96 7 23.52 10.9 7.76 2640
OKNO0046 06/12/96 0.5 25.79 12.44 8.47 2000
OKNO0O046 06/12/96 1 25 11.65 8.36 2040
OKNO0O046 06/12/96 2 24.06 7.85 8.16 2130
OKNO0046 06/12/96 3 23.73 6.48 8.09 2130
OKNO0046 06/12/96 4 23.28 5.08 7.89 2160
OKNO0046 06/12/96 5 23.3 5.42 7.95 2220
OKNO0046 06/12/96 6 23.24 5 7.9 2230
OKNO0046 06/12/96 7 23.21 4.81 7.88 2270
OKNO0046 06/12/96 8 23.19 4.78 7.88 2290
OKNO0046 06/12/96 9 23.15 4.45 7.85 2340
OKNO0046 06/12/96 10 23.13 3.91 7.79 2400
OKNO0046 06/12/96 11 23.08 2.25 7.59 2680
OKNO0046 06/12/96 12 23.09 1.72 7.55 2830
OKNO0046 06/12/96 13 23.08 1.03 7.47 3040
OKNO0046 06/12/96 14 22.58 0.34 7.42 3200
OKNO0046 06/12/96 15 22.82 0.34 7.39 3710
OKNO0046 06/12/96 16 22.48 0.42 7.39 4150
OKNO0047 06/12/96 0.5 27.1 13.11 8.5 1980
OKNO0047 06/12/96 1 26.21 12.77 8.46 2000
OKNO0047 06/12/96 2 25.74 10.4 8.29 1990
OKNO0047 06/12/96 3 23.92 5.8 7.92 1960
OKNO0047 06/12/96 4 23.51 5.04 7.87 2010
OKNO0047 06/12/96 5 23.37 4.87 7.86 2030
OKNO0047 06/12/96 6 23.14 4.02 7.7 2100
OKNO0047 06/12/96 7 23 3.27 7.57 2140
OKNO0047 06/12/96 8 22.74 1.91 7.57 2250
OKNO0047 06/12/96 9 22.69 1.8 7.66 2300
OKNO0047 06/12/96 10 22.85 2.68 7.61 2460
OKNO0047 06/12/96 11 22.77 213 7.52 2520
OKNO0047 06/12/96 12 22.53 114 7.47 2700
OKNO0047 06/12/96 13 22.08 0.45 7.45 2680
OKNO0047 06/12/96 14 2217 0.46 7.47 2860
OKNO0047 06/12/96 15 23.27 1.22 7.44 3700
OKNO0047 06/12/96 16 22.93 0.84 7.44 3790
OKNO0047 06/12/96 17 23.1 0.5 7.39 4830
OKNO0048 06/12/96 0.5 25.3 11.2 8.46 2090
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Date Depth Temp. DO pH SC

Site MMDDYY meters °C mg/L units uS/ecm
OKNO0048 06/12/96 1 24.53 10.85 8.45 2100
OKNO0048 06/12/96 2 23.84 7.6 8.14 2140
OKNO0048 06/12/96 3 23.62 6.38 8.04 2150
OKNO0048 06/12/96 4 23.59 6.09 8.02 2160
OKNO0048 06/12/96 5 23.57 6.09 8.03 2170
OKNO0048 06/12/96 6 23.5 5.8 8.01 2190
OKNO0048 06/12/96 7 23.24 11.97 7.91 2300
OKNO0048 06/12/96 8 23.24 11.89 7.91 2320
OKNO0048 06/12/96 9 23.24 11.55 7.87 2390
OKNO0048 06/12/96 10 23.23 11.24 7.83 2430
OKNO0048 06/12/96 11 23.14 3.75 7.79 2440
OKNO0048 06/12/96 12 22.98 2.95 7.68 2490
OKNO0048 06/12/96 13 22.89 2.46 7.63 2550
OKNO0048 06/12/96 14 22.62 1.42 7.53 2710
OKNO0048 06/12/96 15 22.32 0.5 7.53 3090
OKNO0049 06/12/96 0.5 26.59 13.2 8.58 1810
OKNO0049 06/12/96 1 26.06 11.45 8.52 1810
OKNO0049 06/12/96 2 24.33 7.22 8.05 1840
OKNO0049 06/12/96 3 24.02 6.2 7.96 1840
OKNO0049 06/12/96 4 23.95 5.96 7.93 1840
OKNO0049 06/12/96 5 23.85 5.47 7.86 1850
OKNO0049 06/12/96 6 23.42 4.83 7.81 1920
OKNO0049 06/12/96 7 23.35 4.55 7.78 1950
OKNO0049 06/12/96 8 23.31 4.47 7.78 1960
OKNO0049 06/12/96 9 23.24 3.34 7.65 1970
OKNO0049 06/12/96 10 22.98 2.63 7.58 1990
OKNO0049 06/12/96 11 22.65 1.64 7.49 1980
OKNO0049 06/12/96 12 22.39 0.92 7.44 2010
OKNO0049 06/12/96 13 2212 0.25 7.41 2230
OKNO0049 06/12/96 14 21.57 0.27 7.41 2350
OKNO0049 06/12/96 15 20.9 0.31 7.39 2440
OKNO0049 06/12/96 16 20.12 0.34 7.33 2930
OKNO0052 06/12/96 0.5 26.38 15.2 8.6 1630
OKNO0052 06/12/96 1 25.13 11.2 8.41 1640
OKNO0052 06/12/96 2 24.36 6.72 7.94 1650
OKNO0052 06/12/96 3 23.93 6.03 7.89 1630
OKNO0052 06/12/96 4 23.63 5.96 7.89 1600
OKNO0052 06/12/96 5 23.43 5.96 7.92 1580
OKNO0052 06/12/96 6 23.36 5.79 7.91 1560
OKNO0052 06/12/96 7 23.21 4.79 7.77 1600
OKNO0052 06/12/96 8 22.94 4.47 7.69 1650
OKNO0052 06/12/96 9 22.69 3.6 7.63 1640
OKNO0052 06/12/96 10 225 3.31 7.59 1660
OKNO0052 06/12/96 11 22.17 2.07 7.47 1690
OKNO0052 06/12/96 12 22 15 7.41 1710
OKNO0054 06/12/96 0.5 26.73 11.36 8.31 1610
OKNO0059 06/12/96 0.5 26.67 6.21 8.02 1380
OKNO0095 06/12/96 0.5 234 4.14 7.72 2560
OKNO0036 07/02/96 0.5 31.8 7.1 8.57 9460
OKNO0037 07/02/96 0.5 31.8 7.68 8.32 6590
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Date Depth Temp. DO pH SC

Site MMDDYY meters °C mg/L units uS/ecm
OKNO0043 07/02/96 0.5 29.86 7.33 8.39 2410
OKNO0043 07/02/96 1 29.54 6.46 8.3 2430
OKNO0043 07/02/96 2 29.32 5.23 8.16 2470
OKNO0043 07/02/96 3 29.31 4.68 8.08 2510
OKNO0043 07/02/96 4 29.27 3.76 7.98 2600
OKNO0043 07/02/96 5 29.16 3.77 7.85 2700
OKNO0043 07/02/96 6 29.11 2.31 7.77 2760
OKNO0043 07/02/96 7 29.03 1.51 7.68 2870
OKNO0043 07/02/96 8 28.38 0.52 7.51 2790
OKNO0043 07/02/96 9 26.45 0.15 7.44 2730
OKNO0043 07/02/96 10 25.92 0.16 7.43 2830
OKNO0043 07/02/96 11 25.06 0.17 7.41 3140
OKNO0043 07/02/96 12 24.88 0.17 7.39 3330
OKNO0043 07/02/96 13 24.94 0.18 7.38 3570
OKNO0043 07/02/96 14 25.13 0.21 7.33 3970
OKNO0043 07/02/96 15 24.53 0.24 7.08 5040
OKNO0043 07/02/96 16 24.53 0.24 7.08 5040
OKNO0044 07/02/96 0.5 29.78 7.9 8.46 2410
OKNO0044 07/02/96 1 29.58 7.68 8.44 2410
OKNO0044 07/02/96 2 29.42 7.36 8.37 2410
OKNO0044 07/02/96 3 29.24 5.83 8.27 2430
OKNO0044 07/02/96 4 28.5 251 7.73 2500
OKNO0044 07/02/96 5 28.15 1.47 7.6 2510
OKNO0044 07/02/96 6 27.21 0.22 7.45 2490
OKNO0044 07/02/96 7 26.91 0.18 7.44 2460
OKNO0044 07/02/96 8 26.42 0.23 7.44 2450
OKNO0044 07/02/96 9 24.93 0.38 7.43 2510
OKNO0046 07/02/96 0.5 29.62 9.16 8.51 1850
OKNO0046 07/02/96 1 29.4 9.05 8.51 1850
OKNO0O046 07/02/96 2 29.18 8.95 8.48 1860
OKNO0046 07/02/96 3 29.09 8.8 8.45 1860
OKNO0046 07/02/96 4 28.64 7.95 8.39 1870
OKNO0046 07/02/96 5 28.15 6.02 8.17 1890
OKNO0046 07/02/96 6 27.78 3.94 7.9 1920
OKNO0O046 07/02/96 7 27.44 2.12 7.72 1970
OKNO0046 07/02/96 8 26.51 0.15 7.44 2050
OKNO0046 07/02/96 9 25.15 0.16 7.43 2220
OKNO0046 07/02/96 10 23.83 0.16 7.44 2370
OKNO0046 07/02/96 11 23.59 0.17 7.44 2460
OKNO0046 07/02/96 12 23.43 0.17 7.44 2520
OKNO0046 07/02/96 13 23.28 0.17 7.43 2550
OKNO0046 07/02/96 14 22.96 0.18 7.41 2810
OKNO0046 07/02/96 15 22.98 0.18 7.39 2970
OKNO0046 07/02/96 16 22.58 0.21 7.25 3430
OKNO0047 07/02/96 0.5 31.01 9.27 8.55 1860
OKNO0047 07/02/96 1 30.86 9.43 8.56 1860
OKNO0047 07/02/96 2 29.66 9.53 8.56 1870
OKNO0047 07/02/96 3 29.34 8.41 8.46 1800
OKNO0047 07/02/96 4 28.05 4.8 8.05 1730
OKNO0047 07/02/96 5 27.94 4.76 8.02 1800
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OKNO0047 07/02/96 6 27.8 5.3 8.08 1910
OKNO0047 07/02/96 7 275 3.01 7.81 1960
OKNO0047 07/02/96 8 26.55 0.11 7.43 2230
OKNO0047 07/02/96 9 25.61 0.11 7.42 2220
OKNO0047 07/02/96 10 24.27 0.12 7.41 2300
OKNO0047 07/02/96 11 23.62 0.12 7.42 2320
OKNO0047 07/02/96 12 23.28 0.14 7.42 2420
OKNO0047 07/02/96 13 23.12 0.14 7.41 2630
OKNO0047 07/02/96 14 23.1 0.16 7.4 2750
OKNO0047 07/02/96 15 22.84 0.16 7.38 2840
OKNO0047 07/02/96 16 2251 0.19 7.34 2970
OKNO0047 07/02/96 17 21.72 0.22 7.21 3420
OKNO0048 07/02/96 0.5 29.65 9.23 8.52 1850
OKNO0048 07/02/96 1 29.12 9.2 8.52 1850
OKNO0048 07/02/96 2 28.91 8.8 8.47 1840
OKNO0048 07/02/96 3 28.77 8.05 8.4 1830
OKNO0048 07/02/96 4 28.48 6.63 8.23 1810
OKNO0048 07/02/96 5 28.28 7.94 8.34 1880
OKNO0048 07/02/96 6 27.88 451 8.84 1880
OKNO0048 07/02/96 7 27.44 244 7.7 1930
OKNO0048 07/02/96 8 27.11 1.63 7.52 2110
OKNO0048 07/02/96 9 25.55 0.17 7.44 2210
OKNO0048 07/02/96 10 24.39 0.18 7.43 2300
OKNO0048 07/02/96 11 23.58 0.18 7.44 2460
OKNO0048 07/02/96 12 23.35 0.18 7.44 2510
OKNO0048 07/02/96 13 23.28 0.19 7.44 2650
OKNO0048 07/02/96 14 23.28 0.19 7.44 2860
OKNO0048 07/02/96 15 23.28 0.19 7.43 2920
OKNO0048 07/02/96 16 22.99 0.2 7.38 3210
OKNO0048 07/02/96 17 22.81 0.21 7.33 3420
OKNO0048 07/02/96 18 22.69 0.21 7.26 3760
OKNO0048 07/02/96 19 22.65 0.23 7.18 4290
OKNO0049 07/02/96 0.5 31.3 10.37 8.65 1630
OKNO0049 07/02/96 1 29.89 11.09 8.68 1630
OKNO0049 07/02/96 2 29.25 7.92 8.41 1640
OKNO0049 07/02/96 3 28.93 6.07 8.19 1640
OKNO0049 07/02/96 4 28.77 6 8.18 1640
OKNO0049 07/02/96 5 28.73 6 8.2 1640
OKNO0049 07/02/96 6 28.51 4.62 8.01 1640
OKNO0049 07/02/96 7 27.84 2.47 7.68 1640
OKNO0049 07/02/96 8 26.74 0.4 7.43 1720
OKNO0049 07/02/96 9 25.63 0.12 7.4 1860
OKNO0049 07/02/96 10 22.18 0.11 7.4 1940
OKNO0049 07/02/96 11 22.73 0.12 7.38 1900
OKNO0049 07/02/96 12 22.27 0.15 7.36 1910
OKNO0049 07/02/96 13 22.02 0.16 7.33 2020
OKNO0049 07/02/96 14 21.74 0.17 7.31 2100
OKNO0049 07/02/96 15 20.94 0.23 7.18 2330
OKNO0052 07/02/96 0.5 31.36 12.03 8.72 1600
OKNO0052 07/02/96 1 29.98 9.82 8.34 1730
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OKNO0052 07/02/96 2 29.68 6.88 8.18 1750
OKNO0052 07/02/96 3 29.59 5.58 8 1740
OKNO0052 07/02/96 4 29.48 4.95 7.92 1770
OKNO0052 07/02/96 5 29.56 3.88 7.78 1890
OKNO0052 07/02/96 6 29.51 2.69 7.61 2070
OKNO0052 07/02/96 7 29.17 0.42 7.35 2380
OKNO0052 07/02/96 8 28.57 0.16 7.32 2380
OKNO0052 07/02/96 9 24.25 0.19 7.31 1770
OKNO0052 07/02/96 10 23.39 0.21 7.28 1790
OKNO0052 07/02/96 11 22.37 0.26 7.22 1840
OKNO0054 07/02/96 0.5 30.9 7.77 8.37 1690
OKNO0059 07/02/96 0.5 32.88 7.05 8.32 1660
OKNO0095 07/02/96 0.5 25.5 7.71 7.6 2590
OKNOO036 07/24/96 0.5 29.84 3.94 8.24 3180
OKNO0037 07/24/96 0.5 30.33 52 8.12 3140
OKNO0043 07/24/96 0.5 29.29 8.52 8.7 2390
OKNO0043 07/24/96 1 29.3 8.3 8.7 2400
OKNO0043 07/24/96 2 29.3 7.81 8.66 2460
OKNO0043 07/24/96 3 29.07 6.6 8.52 2490
OKNO0043 07/24/96 4 28.42 4.33 8.16 2570
OKNO0044 07/24/96 0.5 29.39 8.34 8.69 2080
OKNO0044 07/24/96 1 29.4 8.21 8.69 2080
OKNO0044 07/24/96 2 29.4 8.27 8.68 2080
OKNO0044 07/24/96 3 29.38 8.04 8.66 2130
OKNO0044 07/24/96 4 29.04 6.14 8.49 2480
OKNO0044 07/24/96 5 28.73 5.03 8.3 2490
OKNO0044 07/24/96 6 28.31 3.44 8.08 2510
OKNO0044 07/24/96 7 28.05 2.86 7.96 2520
OKNO0044 07/24/96 8 27.78 221 7.8 2530
OKNO0044 07/24/96 9 27.48 1.17 7.73 2610
OKNO0044 07/24/96 10 27.4 0.73 7.68 2700
OKNO0044 07/24/96 11 27.18 0.31 7.64 2680
OKNO0044 07/24/96 12 26.88 0.16 7.6 3100
OKNO0044 07/24/96 13 26.81 0.15 7.6 3340
OKNO0044 07/24/96 14 26.19 0.16 7.57 3580
OKNO0044 07/24/96 15 25.76 0.16 7.47 4250
OKNO0046 07/24/96 0.5 29.12 8.44 8.69 1990
OKNO0O046 07/24/96 1 29.11 8.51 8.69 1990
OKNO0O046 07/24/96 2 29.06 8.41 8.66 2040
OKNO0046 07/24/96 3 28.69 7.12 8.51 2140
OKNO0046 07/24/96 4 28.25 53 8.26 2160
OKNO0046 07/24/96 5 28.15 5.12 8.26 2170
OKNO0046 07/24/96 6 27.9 4.13 8.09 2160
OKNO0046 07/24/96 7 27.67 2.66 7.88 2180
OKNO0046 07/24/96 8 27.39 2.07 7.79 2190
OKNO0046 07/24/96 9 27.25 211 7.77 2200
OKNO0046 07/24/96 10 27.13 1.32 7.71 2340
OKNO0046 07/24/96 11 27.04 0.74 7.65 2790
OKNO0046 07/24/96 12 26.42 0.16 7.58 2870
OKNO0046 07/24/96 13 25.1 0.17 7.56 2640
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OKNO0046 07/24/96 14 25.27 0.2 7.55 3470
OKNO0047 07/24/96 0.5 28.46 7.75 8.61 2160
OKNO0047 07/24/96 1 28.46 7.75 8.61 2160
OKNO0047 07/24/96 2 28.44 7.69 8.6 2170
OKNO0047 07/24/96 3 28.43 7.36 8.58 2160
OKNO0047 07/24/96 4 28.4 7.04 8.56 2160
OKNO0047 07/24/96 5 28.25 5.33 8.34 2170
OKNO0047 07/24/96 6 28.02 4.87 8.24 2170
OKNO0047 07/24/96 7 27.46 2.95 7.9 2170
OKNO0047 07/24/96 8 27.2 2.18 7.77 2180
OKNO0047 07/24/96 9 26.89 1.52 7.69 2190
OKNO0047 07/24/96 10 26.62 0.87 7.63 2220
OKNO0047 07/24/96 11 26.51 0.53 7.59 2250
OKNO0047 07/24/96 12 25.95 0.17 7.56 2310
OKNO0047 07/24/96 13 25.26 0.17 7.56 2530
OKNO0047 07/24/96 14 24.27 0.19 7.54 2710
OKNO0047 07/24/96 15 23.6 0.24 7.51 2920
OKNO0048 07/24/96 0.5 28.97 9.07 8.67 2110
OKNO0048 07/24/96 1 28.96 9.06 8.68 2110
OKNO0048 07/24/96 2 28.98 9.09 8.67 2120
OKNO0048 07/24/96 3 28.97 8.98 8.66 2130
OKNO0048 07/24/96 4 28.93 8.94 8.66 2130
OKNO0048 07/24/96 5 28.67 7.33 8.43 2080
OKNO0048 07/24/96 6 28.27 4.09 8.08 2000
OKNO0048 07/24/96 7 27.36 2.55 7.84 2160
OKNO0048 07/24/96 8 26.85 1.28 7.68 2160
OKNO0048 07/24/96 9 26.59 0.7 7.62 2190
OKNO0048 07/24/96 10 26.48 0.53 7.6 2220
OKNO0048 07/24/96 11 26.26 0.16 7.58 2260
OKNO0048 07/24/96 12 26.3 0.14 7.59 2710
OKNO0048 07/24/96 13 25.56 0.15 7.57 2830
OKNO0048 07/24/96 14 25.19 0.16 7.56 3130
OKNO0048 07/24/96 15 23.97 0.17 7.52 3020
OKNO0048 07/24/96 16 23.33 0.17 7.46 3110
OKNO0049 07/24/96 0.5 29.18 8.13 8.68 1900
OKNO0049 07/24/96 1 29.18 7.94 8.68 1900
OKNO0049 07/24/96 2 29.13 7.64 8.65 1900
OKNO0049 07/24/96 3 29 7.17 8.56 1920
OKNO0049 07/24/96 4 28.88 6.82 8.53 1930
OKNO0049 07/24/96 5 28.03 3.96 8.06 2000
OKNO0049 07/24/96 6 27.94 3.8 8.02 1990
OKNO0049 07/24/96 7 27.57 3.01 7.88 1980
OKNO0049 07/24/96 8 27.43 2.56 7.82 1980
OKNO0049 07/24/96 9 27.07 1.73 7.7 1970
OKNO0049 07/24/96 10 26.61 0.75 7.6 1970
OKNO0049 07/24/96 11 26.64 0.92 7.63 2080
OKNO0049 07/24/96 12 26.11 0.15 7.59 2210
OKNO0049 07/24/96 13 25.2 0.15 7.56 2350
OKNO0049 07/24/96 14 24.38 0.15 7.54 2540
OKNO0049 07/24/96 15 22,57 0.18 7.45 2590
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OKNO0052 07/24/96 0.5 28.98 7.66 8.7 1830
OKNO0052 07/24/96 1 28.94 7.64 8.7 1830
OKNO0052 07/24/96 2 28.91 7.18 8.68 1820
OKNO0052 07/24/96 3 28.67 5.87 8.39 1780
OKNO0052 07/24/96 4 28.62 5.2 8.34 1770
OKNO0052 07/24/96 5 28.58 4.9 8.3 1770
OKNO0052 07/24/96 6 28.34 2.27 7.87 1780
OKNO0052 07/24/96 7 28.03 0.9 7.68 1810
OKNO0052 07/24/96 8 27.88 0.34 7.62 1820
OKNO0052 07/24/96 9 26.99 0.14 7.55 1870
OKNO0052 07/24/96 10 26.33 0.16 7.55 1890
OKNO0052 07/24/96 11 25.52 0.2 7.49 1890
OKNO0054 07/24/96 0.5 29.72 8.57 8.58 1720
OKNO0059 07/24/96 0.5 30.59 5.09 8.07 1271
OKNO0095 07/24/96 0.5 26.39 5.92 7.73 2710
OKNO0O036 08/28/96 0.5 25.85 7.7 8.09 9175
OKNO0037 08/28/96 0.5 26.52 7.09 8.17 6920
OKNO0043 08/28/96 0.5 27.94 7.91 9 2121
OKNO0043 08/28/96 1 27.94 7.84 9 2126
OKNO0043 08/28/96 2 27.82 7.49 8.95 2135
OKNO0043 08/28/96 3 27.75 7.22 8.91 2144
OKNO0043 08/28/96 4 27.73 7.02 8.89 2144
OKNO0043 08/28/96 5 27.71 6.96 8.88 2136
OKNO0043 08/28/96 6 27.71 6.88 8.88 2136
OKNO0043 08/28/96 7 27.71 6.81 8.88 2134
OKNO0043 08/28/96 8 27.69 6.8 8.87 2144
OKNO0043 08/28/96 9 27.82 5.74 8.763 2325
OKNO0043 08/28/96 10 27.97 2.87 8.19 2689
OKNO0043 08/28/96 11 28.2 154 7.92 3114
OKNO0043 08/28/96 12 28.23 1.36 7.9 3167
OKNO0043 08/28/96 13 28.28 1.1 7.87 3279
OKNO0043 08/28/96 14 28.27 0.16 7.76 4014
OKNO0043 08/28/96 15 28.25 0.18 7.76 4035
OKNO0043 08/28/96 16 28.21 0.3 7.75 4026
OKNO0044 08/28/96 0.5 27.86 7.72 8.9 2439
OKNO0044 08/28/96 1 27.84 7.58 8.89 2439
OKNO0044 08/28/96 2 27.84 7.44 8.87 2449
OKNO0044 08/28/96 3 27.8 7.16 8.85 2459
OKNO0044 08/28/96 4 27.69 6.76 8.76 2477
OKNO0046 08/28/96 0.5 28.13 6.54 8.82 1997
OKNO0O046 08/28/96 1 28.09 6.36 8.8 1997
OKNO0046 08/28/96 2 27.88 5.7 8.7 2014
OKNO0046 08/28/96 3 27.82 5.74 8.71 2024
OKNO0046 08/28/96 4 27.77 5.8 8.74 2033
OKNO0046 08/28/96 5 27.74 5.55 8.68 2043
OKNO0046 08/28/96 6 27.71 4.86 8.57 2063
OKNO0046 08/28/96 7 27.71 4.23 8.42 2103
OKNO0046 08/28/96 8 27.72 4.16 8.4 2158
OKNO0046 08/28/96 9 27.69 3.57 8.3 2215
OKNO0046 08/28/96 10 27.61 2.56 8.11 2361
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OKNO0046 08/28/96 11 27.61 2.55 8.1 2406
OKNO0046 08/28/96 12 27.72 2.62 8.14 2569
OKNO0046 08/28/96 13 27.69 2.27 8.08 2639
OKNO0047 08/28/96 0.5 27.57 5.12 8.57 2082
OKNO0047 08/28/96 1 27.57 5.14 8.57 2082
OKNO0047 08/28/96 2 27.57 5.02 8.56 2082
OKNO0047 08/28/96 3 27.57 5.08 8.55 2084
OKNO0047 08/28/96 4 27.57 5.06 8.56 2088
OKNO0047 08/28/96 5 27.57 4.94 8.54 2090
OKNO0047 08/28/96 6 27.57 4.81 8.53 2092
OKNO0047 08/28/96 7 27.57 4.63 8.5 2092
OKNO0047 08/28/96 8 27.53 2.94 8.17 2142
OKNO0047 08/28/96 9 27.42 2.27 8.01 2191
OKNO0047 08/28/96 10 27.44 2.16 8 2256
OKNO0047 08/28/96 11 27.39 1.78 7.95 2302
OKNO0047 08/28/96 12 27.36 1.53 7.91 2342
OKNO0047 08/28/96 13 27.42 1.28 7.88 2590
OKNO0047 08/28/96 14 27.36 1.03 7.86 2605
OKNO0047 08/28/96 15 27.4 1.19 7.87 2714
OKNO0047 08/28/96 16 27.48 1.1 8.76 2868
OKNO0047 08/28/96 17 27.42 0.69 7.8 2928
OKNO0047 08/28/96 18 27.59 0.17 7.72 3790
OKNO0047 08/28/96 19 27.4 0.19 7.72 3926
OKNO0047 08/28/96 20 27.25 0.2 7.76 5548
OKNO0048 08/28/96 0.5 27.75 7.5 8.94 2063
OKNO0048 08/28/96 1 27.73 7.44 8.94 2061
OKNO0048 08/28/96 2 27.67 7.06 8.89 2063
OKNO0048 08/28/96 3 27.65 6.71 8.86 2062
OKNO0048 08/28/96 4 27.61 6.65 8.83 2072
OKNO0048 08/28/96 5 27.59 6.58 8.81 2072
OKNO0048 08/28/96 6 27.59 6.45 8.79 2078
OKNO0048 08/28/96 7 27.59 6.16 8.76 2082
OKNO0048 08/28/96 8 27.57 5.95 8.74 2082
OKNO0048 08/28/96 9 27.57 5.8 8.72 2082
OKNO0048 08/28/96 10 27.47 2.71 8.06 2191
OKNO0048 08/28/96 11 27.28 1.53 7.9 2260
OKNO0048 08/28/96 12 27.13 0.86 7.8 2258
OKNO0048 08/28/96 13 27.13 0.81 7.79 2268
OKNO0048 08/28/96 14 27.1 0.69 7.78 2310
OKNO0048 08/28/96 15 27.46 0.32 7.74 3165
OKNO0049 08/28/96 0.5 28.28 6.6 8.87 1928
OKNO0049 08/28/96 1 28.25 6.59 8.86 1936
OKNO0049 08/28/96 2 28.23 6.29 8.84 1935
OKNO0049 08/28/96 3 28.22 6.14 8.83 1937
OKNO0049 08/28/96 4 28.21 6.07 8.82 1937
OKNO0049 08/28/96 5 28.21 5.87 8.8 1937
OKNO0049 08/28/96 6 28.09 2.74 8.21 1986
OKNO0049 08/28/96 7 27.87 2.81 8.13 2015
OKNO0049 08/28/96 8 27.74 2,94 8.13 2033
OKNO0049 08/28/96 9 27.64 2.53 8.06 2032
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OKNO0049 08/28/96 10 27.49 0.92 7.87 2041
OKNO0049 08/28/96 11 27.34 0.17 7.8 2049
OKNO0049 08/28/96 12 27.2 0.15 7.78 2057
OKNO0049 08/28/96 13 27.15 0.18 7.78 2057
OKNO0049 08/28/96 14 26.9 0.36 7.76 2134
OKNO0052 08/28/96 0.5 27.92 4.21 8.26 1610
OKNO0052 08/28/96 1 27.84 4.16 8.25 1599
OKNO0052 08/28/96 2 27.67 4.1 8.21 1577
OKNO0052 08/28/96 3 27.6 4.02 8.2 1556
OKNO0052 08/28/96 4 27.57 4.15 8.21 1548
OKNO0052 08/28/96 5 27.55 4.09 8.2 1556
OKNO0052 08/28/96 6 27.55 4.15 8.2 1556
OKNO0052 08/28/96 7 27.55 4.03 8.19 1556
OKNO0052 08/28/96 8 27.52 3.52 8.14 1588
OKNO0052 08/28/96 9 27.36 2.32 7.99 1685
OKNO0052 08/28/96 10 26.72 3.89 8.12 1632
OKNO0052 08/28/96 11 26.73 3.84 8.12 1628
OKNO0052 08/28/96 12 26.74 3.65 8.1 1620
OKNO0054 08/28/96 0.5 28.33 7.81 8.72 1719
OKNO0059 08/28/96 0.5 26.42 7.96 8.28 1300
OKNO0095 08/28/96 0.5 27.62 4.36 7.93 2362
OKNO0036 09/11/96 0.5 25.38 7.19 8.56 6611
OKNO0037 09/11/96 0.5 25.73 6.75 8.59 10284
OKNO0043 09/11/96 0.5 27.78 10.54 9.31 1811
OKNO0043 09/11/96 1 27.63 9.91 9.28 1809
OKNO0043 09/11/96 2 27.23 9.13 8.25 1803
OKNO0043 09/11/96 3 27.19 8.05 9.1 1835
OKNO0043 09/11/96 4 27.17 7.55 9.05 1855
OKNO0043 09/11/96 5 27.17 7.36 9.04 1876
OKNO0043 09/11/96 6 27.4 35 8.54 2201
OKNO0043 09/11/96 7 27.42 3.09 8.45 2241
OKNO0043 09/11/96 8 27.47 2.56 8.4 2353
OKNO0043 09/11/96 9 27.59 2.3 8.37 2577
OKNO0043 09/11/96 10 27.7 2.5 8.38 2991
OKNO0043 09/11/96 11 27.69 2.35 8.35 3307
OKNO0043 09/11/96 12 27.64 2.2 8.29 3647
OKNO0043 09/11/96 13 27.52 1.8 8.2 4132
OKNO0043 09/11/96 14 27.48 1.85 8.22 4211
OKNO0043 09/11/96 15 27.45 1.86 8.23 4211
OKNO0043 09/11/96 16 27.44 1.86 8.23 4217
OKNO0044 09/11/96 0.5 29.25 9.29 9.19 2275
OKNO0044 09/11/96 1 28.19 9.6 9.26 2220
OKNO0044 09/11/96 2 27.7 8.55 9.18 2198
OKNO0044 09/11/96 3 27.44 7.36 9.06 2213
OKNO0044 09/11/96 4 27.36 6.14 8.93 2241
OKNO0044 09/11/96 5 27.29 4.73 8.76 2290
OKNO0046 09/11/96 0.5 27.82 10.73 9.33 1629
OKNO0046 09/11/96 1 27.39 8.68 9.24 1655
OKNO0046 09/11/96 2 27.21 7.13 8.98 1765
OKNO0046 09/11/96 3 27.15 7.13 8.98 1762
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OKNO0046 09/11/96 4 27.15 7.39 9 1758
OKNO0046 09/11/96 5 27.19 4.73 8.7 1856
OKNO0046 09/11/96 6 27.23 3.45 8.48 1977
OKNO0046 09/11/96 7 27.23 3.45 8.44 2027
OKNO0046 09/11/96 8 27.21 3.9 8.48 2027
OKNO0046 09/11/96 9 27.19 4.18 8.57 2035
OKNO0046 09/11/96 10 27.25 3.33 8.52 2155
OKNO0046 09/11/96 11 27.33 2.52 8.36 2291
OKNO0046 09/11/96 12 27.45 1.28 8.19 2648
OKNO0046 09/11/96 13 27.44 0.66 8.1 2827
OKNO0047 09/11/96 0.5 27.23 6.69 8.85 1892
OKNO0047 09/11/96 1 27.2 6.5 8.85 1890
OKNO0047 09/11/96 2 27.03 6 8.81 1894
OKNO0047 09/11/96 3 27 55 8.73 1904
OKNO0047 09/11/96 4 27 4.83 8.63 1932
OKNO0047 09/11/96 5 27 4.74 8.61 1934
OKNO0047 09/11/96 6 27 4.74 8.6 1934
OKNO0047 09/11/96 7 27 4.71 8.6 1936
OKNO0047 09/11/96 8 26.98 4.78 8.62 1934
OKNO0047 09/11/96 9 26.97 4.88 8.63 1934
OKNO0047 09/11/96 10 26.98 4.7 8.63 1954
OKNO0047 09/11/96 11 27.31 1.82 8.31 2250
OKNO0047 09/11/96 12 27.4 1.05 8.12 2382
OKNO0047 09/11/96 13 27.52 0.27 8.03 2458
OKNO0047 09/11/96 14 27.34 0.18 7.95 3437
OKNO0047 09/11/96 15 27.31 0.17 7.92 3723
OKNO0047 09/11/96 16 27.23 0.16 7.92 4054
OKNO0047 09/11/96 17 27.27 0.16 7.92 4288
OKNO0047 09/11/96 18 27.22 0.16 7.88 4819
OKNO0047 09/11/96 19 27.15 0.16 7.85 5160
OKNO0047 09/11/96 20 27.04 0.16 7.84 5310
OKNO0048 09/11/96 0.5 27.71 7.8 9.04 1598
OKNO0048 09/11/96 1 27.38 6.52 8.91 1676
OKNO0048 09/11/96 2 27.2 5.97 8.84 1805
OKNO0048 09/11/96 3 27.1 6.05 8.85 1840
OKNO0048 09/11/96 4 27.06 5.9 8.83 1814
OKNO0048 09/11/96 5 27.06 5.84 8.82 1814
OKNO0048 09/11/96 6 27.06 5.82 8.81 1824
OKNO0048 09/11/96 7 27.06 5.73 8.8 1834
OKNO0048 09/11/96 8 27.06 5.77 8.8 1854
OKNO0048 09/11/96 9 27.1 5.51 8.77 1899
OKNO0048 09/11/96 10 27.12 5.06 8.69 1948
OKNO0048 09/11/96 11 27.31 1.88 8.31 2378
OKNO0048 09/11/96 12 27.42 0.88 8.13 2724
OKNO0048 09/11/96 13 27.51 0.23 8.03 3000
OKNO0048 09/11/96 14 27.49 0.15 7.98 3451
OKNO0048 09/11/96 15 27.23 0.15 7.94 3993
OKNO0048 09/11/96 16 27.04 0.15 7.91 4528
OKNO0048 09/11/96 17 26.91 0.15 7.89 4921
OKNO0049 09/11/96 0.5 27.68 8.2 9.08 1557

139



Date Depth Temp. DO pH SC

Site MMDDYY meters °C mg/L units uS/ecm
OKNO0049 09/11/96 1 27.54 7.82 9.06 1556
OKNO0049 09/11/96 2 27.13 6.6 8.97 1562
OKNO0049 09/11/96 3 27.06 6.24 8.9 1562
OKNO0049 09/11/96 4 27.04 5.9 8.85 1562
OKNO0049 09/11/96 5 27 6.39 8.87 1562
OKNO0049 09/11/96 6 26.95 6.55 8.92 1561
OKNO0049 09/11/96 7 26.87 5.92 8.86 1560
OKNO0049 09/11/96 8 26.83 5.66 8.77 1574
OKNO0049 09/11/96 9 26.82 4.9 8.6 1614
OKNO0049 09/11/96 10 26.75 2.76 8.3 1680
OKNO0049 09/11/96 11 26.66 0.48 8.04 1702
OKNO0049 09/11/96 12 26.57 0.19 7.92 1819
OKNO0049 09/11/96 13 26.42 0.16 7.86 1959
OKNO0049 09/11/96 14 26.78 0.15 7.85 2858
OKNO0049 09/11/96 15 27.01 0.14 7.86 3482
OKNO0049 09/11/96 16 26.22 0.15 7.73 4026
OKNO0052 09/11/96 0.5 27.83 9.5 9.17 1610
OKNO0052 09/11/96 1 27.44 8.49 9.11 1616
OKNO0052 09/11/96 2 27.03 6.46 8.88 1626
OKNO0052 09/11/96 3 26.99 6.28 8.84 1624
OKNO0052 09/11/96 4 26.98 6.22 8.84 1632
OKNO0052 09/11/96 5 26.95 5.8 8.82 1640
OKNO0052 09/11/96 6 26.87 4.62 8.71 1722
OKNO0052 09/11/96 7 26.83 4.21 8.66 1772
OKNO0052 09/11/96 8 26.79 343 8.59 1832
OKNO0052 09/11/96 9 26.72 2.77 8.54 1871
OKNO0052 09/11/96 10 26.56 2.15 8.48 1920
OKNO0052 09/11/96 11 26.45 1.86 8.47 1929
OKNO0054 09/11/96 0.5 27.02 8.25 9.14 1571
OKNO0059 09/11/96 0.5 28.83 9.38 9.18 1904
OKNO0095 09/11/96 0.5 27.34 4.06 8.42 2574
OKNO0O036 10/30/96 0.5 15.49 8.34 9.07 5970
OKNO0037 10/30/96 0.5 15.9 8.67 9.31 7555
OKNO0043 10/30/96 0.5 16.48 8.63 8.7 1977
OKNO0043 10/30/96 1 16.48 8.44 8.75 1977
OKNO0043 10/30/96 2 16.42 8.42 8.75 1977
OKNO0043 10/30/96 3 16.41 8.42 8.75 1977
OKNO0043 10/30/96 4 16.41 8.42 8.76 1981
OKNO0043 10/30/96 5 16.42 8.39 8.76 1983
OKNO0043 10/30/96 6 16.41 8.35 8.76 1986
OKNO0043 10/30/96 7 16.4 8.34 8.75 1987
OKNO0043 10/30/96 8 16.38 8.27 8.75 1987
OKNO0043 10/30/96 9 16.36 8.29 8.75 1987
OKNO0043 10/30/96 10 16.26 8.23 8.75 2008
OKNO0043 10/30/96 11 16.39 7.62 8.67 2535
OKNO0043 10/30/96 12 16.49 7.25 8.64 2866
OKNO0043 10/30/96 13 16.63 6.11 8.6 3829
OKNO0044 10/30/96 0.5 16.56 8.78 9.1 2242
OKNO0044 10/30/96 1 16.49 8.67 9.03 2242
OKNO0044 10/30/96 2 16.4 8.35 9.01 2252
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Date Depth Temp. DO pH SC

Site MMDDYY meters °C mg/L units uS/ecm
OKNO0044 10/30/96 3 16.29 8.33 9.01 2261
OKNO0044 10/30/96 4 16.18 8.15 8.99 2271
OKNO0044 10/30/96 5 16.15 8.19 9 2290
OKNO0044 10/30/96 6 16.12 8.08 9.04 2319
OKNO0044 10/30/96 7 16.12 8.08 9.04 2317
OKNO0044 10/30/96 8 16.13 8.04 9.03 2309
OKNO0046 10/30/96 0.5 16.19 8.27 8.58 1523
OKNO0O046 10/30/96 1 16.14 8.12 8.59 1523
OKNO0046 10/30/96 2 16.03 7.91 8.6 1514
OKNO0046 10/30/96 3 15.91 7.73 8.61 1501
OKNO0046 10/30/96 4 15.89 7.74 8.1 1503
OKNO0O046 10/30/96 5 15.89 7.72 8.61 1515
OKNO0O046 10/30/96 6 15.89 7.78 8.61 1548
OKNO0046 10/30/96 7 15.97 7.91 8.62 1581
OKNO0046 10/30/96 8 15.97 7.91 8.62 1600
OKNO0046 10/30/96 9 16 7.96 8.62 1618
OKNO0046 10/30/96 10 16.02 7.93 8.6 1637
OKNO0046 10/30/96 11 16.02 7.93 8.72 1647
OKNO0046 10/30/96 12 16.02 7.92 8.78 1666
OKNO0046 10/30/96 13 15.96 7.91 8.83 1694
OKNO0046 10/30/96 14 15.97 6.3 8.76 2149
OKNO0047 10/30/96 0.5 16.22 8.27 8.31 1703
OKNO0047 10/30/96 1 16.24 8.16 8.34 1711
OKNO0047 10/30/96 2 16.23 8.17 8.35 1713
OKNO0047 10/30/96 3 16.24 8.07 8.35 1712
OKNO0047 10/30/96 4 16.24 8.08 8.35 1713
OKNO0047 10/30/96 5 16.24 8.08 8.35 1712
OKNO0047 10/30/96 6 16.23 8.05 8.35 1712
OKNO0047 10/30/96 7 16.23 8.02 8.35 1712
OKNO0047 10/30/96 8 16.23 8.06 8.35 1712
OKNO0047 10/30/96 9 16.23 8.04 8.35 1718
OKNO0047 10/30/96 10 16.25 8.04 8.35 1722
OKNO0047 10/30/96 11 16.25 8 8.35 1722
OKNO0047 10/30/96 12 16.25 8 8.35 1730
OKNO0047 10/30/96 13 16.27 7.95 8.35 1741
OKNO0047 10/30/96 14 16.26 7.92 8.35 1750
OKNO0048 10/30/96 0.5 15.93 8.09 8.37 1505
OKNO0048 10/30/96 1 15.92 7.93 8.38 1515
OKNO0048 10/30/96 2 15.94 7.92 8.38 1515
OKNO0048 10/30/96 3 15.95 7.91 8.38 1524
OKNO0048 10/30/96 4 15.95 7.89 8.38 1524
OKNO0048 10/30/96 5 15.95 7.89 8.38 1541
OKNO0048 10/30/96 6 16.01 7.91 8.38 1571
OKNO0048 10/30/96 7 16.02 7.93 8.38 1579
OKNO0048 10/30/96 8 16 7.94 8.38 1581
OKNO0048 10/30/96 9 16.01 7.92 8.38 1598
OKNO0048 10/30/96 10 16.02 7.94 8.38 1609
OKNO0048 10/30/96 11 16.01 7.91 8.38 1618
OKNO0048 10/30/96 12 16.02 7.83 8.37 1641
OKNO0048 10/30/96 13 16.1 6.39 8.36 2348
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Date Depth Temp. DO pH SC

Site MMDDYY meters °C mg/L units uS/ecm
OKNO0048 10/30/96 14 15.96 6.14 8.22 2659
OKNO0048 10/30/96 15 16.06 5.9 8.2 3102
OKNO0048 10/30/96 16 15.97 5.43 8.17 3390
OKNO0048 10/30/96 17 15.99 4.41 8.14 4664
OKNO0049 10/30/96 0.5 15.82 7.97 8.42 1244
OKNO0049 10/30/96 1 15.8 7.92 8.43 1252
OKNO0049 10/30/96 2 15.74 7.84 8.43 1257
OKNO0049 10/30/96 3 15.8 7.82 8.42 1259
OKNO0049 10/30/96 4 15.68 7.82 8.42 1259
OKNO0049 10/30/96 5 15.69 7.8 8.42 1260
OKNO0049 10/30/96 6 15.68 7.75 8.42 1261
OKNO0049 10/30/96 7 15.68 7.72 8.42 1260
OKNO0049 10/30/96 8 15.66 7.7 8.42 1261
OKNO0049 10/30/96 9 15.67 7.8 8.42 1263
OKNO0049 10/30/96 10 15.65 7.74 8.42 1264
OKNO0049 10/30/96 11 15.62 7.74 8.42 1264
OKNO0052 10/30/96 0.5 15.78 8.3 8.55 1274
OKNO0052 10/30/96 1 15.78 8.34 8.57 1268
OKNO0052 10/30/96 2 15.75 8.12 8.57 1272
OKNO0052 10/30/96 3 15.73 7.88 8.57 1275
OKNO0052 10/30/96 4 15.71 7.87 8.56 1273
OKNO0052 10/30/96 5 15.66 7.81 8.54 1267
OKNO0052 10/30/96 6 15.68 7.75 8.56 1282
OKNO0052 10/30/96 7 15.65 7.76 8.59 1293
OKNO0052 10/30/96 8 15.65 7.68 8.59 1291
OKNO0052 10/30/96 9 15.65 7.65 8.59 1292
OKNO0052 10/30/96 10 15.66 7.58 8.59 1293
OKNO0054 10/30/96 0.5 16.5 10.25 9.45 1285
OKNO0059 10/30/96 0.5 14.74 8.75 8.96 1304
OKNO0095 10/30/96 0.5 16.22 7.83 8.85 1987
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INTRODUCTION

In June, 1977, Environmental Engineering Consultants, Inc.
agreed by contract with Tulsa District, U.S. Army Corps of Engineers
(contract No. DACW 56-77-C-0159) to collect, analyze, and document
water samples from Lake Keystone, Oklahoma for a period of twelve
months. This was later amended to include an additional fourteen
months. This report includes all data collected during this fourteen
month period.

MATERIALS AND METHODS

Water samples for laboratory analyses and field data were obtained
at twenty-five locations on Lake Keystone (see Figure 1). The locations
of the twenty-five sites were established by field inspection with
Mr. John Hill and Mr. Tom Horner of the Tulsa District, Corps of
Engineers. At this time sites 2 and 3 were dropped due to nonassess-
ability to the sites. Water samples for laboratory analyses and field
data were obtained on specific monthly sampling dates listed in
Table 1.

Field measurements of dissolved oxygen, pH, conductivity, and
temperature were made with a Martek Mark V Water Quality Analyzer.
Meter readings were taken at depths of 1, 2, 3, 4, 5, and 6 meters,
and at each additional 3 meter intervals to the bottom. All field
data and notes were recorded on site.

Water samples for laboratory analyses were collected at the
surface, at each ten meter interval or depth, and/or at the bottom
with a LAB-LINE Polypro water sampler. The samples were given
identification numbers and transported to the laboratory. All
laboratory work was performed by technical personnel of Environ-
mental Engineering Consultants, Inc. API recommended methods of
analysis were followed.

RESULTS

A11 data from the sampling program are tabulated according to
parameters and station and presented in the following Tables.
Selected parameters have been plotted and are presented in the
following figures.

A1l data has been placed on computer tape. The tape is a
9 track 1600 bpi 0dd parity with 80 character records EBCDIC
4000 characters/block non Tabeled.




]
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Figure 1. Sample Station Locations




TABLE 1

-SAMPLE STATION LOCATIONS

Station
Number Location Description
1 SW% Sec 28, T.19N., R.7E. Bridge at old highway 51, Oilton
2 not established
3 not established
4 NW4% Sec 6, T.19N., R.OE. Next © highway 48 bridge
5 NW% Sec 5, T.19N., R.SE. 01d streambed at Mannford Ramp
6 NE% Sec 24, T.20N., R.8E. Next to highway 48 at bend of
_ Stream
7 SW4% Sec 21, T.20N., R.9E. 01d stream bed south of small
stream inlet
8 SE% Sec 23, T.20N., R.9E. 01d stream bed at Cedar View
Estates
9 NE% Sec 35, T.20N., R.OE. 01d stream bed upstream from
Okla. Stats Univ. camp site
10 SW% Sec 2, T.19N., R.GE. 01d stream bed where Salt Creek
' joins with Cimarron River
11 NE% Sec 22, T.19N., R.SE. Mouth of Little Salt Creek
12 NE% Sec 22, T.19N., R.9E. Mouth of Salt Creek
13 SW4 Sec 5, T.19N., R.10E, Mouth of Bakers Branch
14 NE% Sec 32, T.20N., R.1QE. 01d River beds where Arkansas
: and Cimarron rivers joined
15 SW4% Sec 4, T.I9N., R.10E.. Bouy at Dam
16 SWis Sec 21, T.20N., R.1QE. Q1d stream bed opposite
Washington Irving Cove South
17 NE4 Sec 8, T.20N., R.1QE. 01d stream bed at Mud Creek
inlet
18 NE% Sec 7., T.20N., R.10OE. 01d stream bed at New Prue
19 NE% Sec 11.,T.20N., R.9E. 01d stream bed opposite 01d Prue
20 NE% Sec 3., T.20N., R.OE. % mile into Waresha Creek inlet
21 NW4 Sec 7, T.20N., R.9E, Hwy 64 bridge over Bear Creek
. and Cowskin Creek inlet
22 NE% Sec 30.,T.2IN., R.OE. % mile into Mill Creek inlet
23 SW4% Sec 24.,T.21N., R.8E. Mouth of inlet at Osage Point
24 NW4 Sec 16.,T.21IN., R.8E. Mouth of Cadar Creek inlet
next to Qld Marina
247 SE% Sec Under railroad bridge

15, T.21IN., R.8E.




TABLE 1 continued
Station
Number Location ’ Description
25 NW% Sec 4, . T.21IN., R.8E. Under Highway 99 bridge
26 SE% Sec 12, T.21N., R.7E. 01d stream bed opposite large
rock out cropping on south side |
27 - NE}% Sec 16, T.2IN., R.7E. ~~ Mouth of Branch Creek ﬁ
TABLE 2
SPECIFIC SAMPLING DATES
° v
August 19 and 29, 1978 August Report
September=16-and 17, 1978 ~ September Report
No October -or November sampling
December—9:-and=-105=-1978 =" - DecemberzReportea—i. - -
No January sampling due to frozen .lake
March 3 and 4, 1979 February Report
March 31, and April 1, 1979 _ March Report
April 28 and 29, 1979 | ~ April Report
May 26-and 27, 1979 : May Report
June 23 and 24, 1979 June Report
July 21 _and 22, 1979 July Report
August 19 and 20, 1979 - August Report
September 29 and 20, 1979 September Report
October 23 and 24, 1979 October Report
November 17 and 18, 1979 ‘ November Report
December 15 and 22, 1979 December Report




TABLE 3

FIELD TEMPERATURE DATA




921 03 8Nnp 3|qLSSIIIRU] xxx
9ldwes ON xx

w
|
|
|

[

€S°'F ¢6°8 ¥9°1¢ mm.mw, 8€'9¢ 09792 2.°G2 ¢5'12 VS°eT .mo.mﬁ V6°E  xxx wm.ﬁ ¥ ¢0°9¢ 8I'%e 4

|
]
'

o . SJU3] 3
P # yadaq
080 C"AON 320 -3das  cbny  Ainp  aunp  Aey [iady  tuey  *qd4  tuep ‘230 “AON .pamm. ..mm«:.-.wmmmmmM;
| ; *190 but jdueg
- . = , S G TTEYAYS

Jo Ul JNLYYIdWIL




901 0} aNp B|QLSSIIIRU] yxx

9ldwes ON xx
|
f
96°G 96°01 2L°GT <21°€d ¢L°8¢ GU°L2 06792 90°1¢ V0'6T [2°€l 26°G  xxx 86° xx 8E£79¢ 00°/Z ﬁ 9
29°01 8G°82 8L'[Z €07/ ¢1°1¢ 8E€'6l OF'PI 1G6°9 9
£6°G 16701 ¥6°G1 G0'€¢ G582 88°[2 ¢L°92 ¥1°¢2 ¥»E€'6T I8°PT 19°9 sxx 8I'T xx 2V°9C 28°9¢ g
26°G €0°0T 8I°/1 91°€2 +1°82 01°82 2,792 2.°12 G2'61- GO'SI 1979 xxx 86°T "xx 0€°92 ¢8°92 14
€9 €0°01 86°LT 82°€¢ G1°82 G182 G9°9Z 89°1¢ 92°61 SE°'ST €1°9 xxx €9°2 xx €L°9C ¥8°9¢ €
£5°9 $9°0T 50°8T €€°€2 $2°82 91°82 ©9°92 65°12 ¥2°6T .€v'ST €9°G wxx 06°2- xx 06°92 ¥8°92|. 2
£5°9 8701 0L°[1 6E°v2 92°82 22°82 S¥°92 ¥L°12 82°61 2S°ST 6E°S v [8°2 «+x 96792 18792 T
SAIIOY
yidag
*290 °AON 300 -3das  bny  Anp  aunp  Aey (tady  caey Q34 cuep 290 "AON ‘3das  *Bny . poludag
320 buy | des
: — v uoi3jers

Ut BPINTYHIANTT




SRR e
931 03 B3NP B1qLSSIVVRUT yoy]

aldwes oN 4

S 18°6 OV'(1 6/°22 S£°82 6L°(2 89°9¢ ¢0°'Te ¥S°61 2z'¥1 8LV xxx ¢€'¢  xx 82°92 2£79Z |-

m [e0)
g 1972 £8°92 18 A 9
G866 96°¢2 08°/2 ¥9'92 26°12 ¥S'61 6891 6.4 *xx : *x - 91°92 g
9 €6°6 86°¢C 98" (7 £€¢'9¢ €8°1¢ Nm.mﬁ., ISPT 08°F  wxx xx 8£°92 14
9 ¥E°0T 8v'€2 [8°[2 S6°/2 €¢°9¢ GS°12 2S°6L  9/b°T t8'd AN *x  29°92 €
9 SO0°1T° 65°€¢ 16°/2 86°[2 [2°9z €9°12 €8°31 X b6V T 8T°G swx V€' " xx G792 88°92 4
9 €¢'TT 14741 60°92 16°[2 80°Qz S2°92 60°Zz 88'81 00°SI 83'S xxx  VE'Z  xx G8'97 66°92 I
SFEVEN
Y3dag
] "AON  *320 ‘3dag ‘bny  Anp aunp  Aey | tudy B Q34 cuep -23Q *AON  *3dag .m}< 1!wMmeMJ
‘ 190 but | dueg
T § UGI3e7

Jp Ul FUNIYYIdWIL




9JL 03 NP B|GLSSIIIRUL yyy
oldwes oy i

0°9 4001 SLTLT 8E°€2 02°82 2€7/2 1/°G2 ¢6°0C 9T°6T .Y0'€ET 9%V xxx 68°C  xx 8¢l 29°9¢

g
16°G (B'6 89°L2 ¢6°G2 b 12 ‘ - .6 o
£°9 69701 ¢€£-°81 vE'8C 86°L2 02°92 2v°12 z/°8T 2ZI°€l 280 wxx 6£°0 9
6°9 96701 8E'8T 25°vZ ¥E£°8Z 65°82 GE£°97 912 S9'8T Wh €l 0§V sxx SP°¥ S
6°9 02°TT 09°81 6S°tv2 8£°82 §9°82 G€°9Z 05712 £9°8T 25°€1 8Y'V xxx 8V xx GI°/2  8/°92 14
074 68711 S9°81 ¥0°S2 20°82 90°62Z L£79¢ 05712 ¥9°81 8G°€T 9Y'h xux 1§  xx G1°/2 €6°92 £
0°L 9%°1IT 2/°81 80°SZ 1§°8Z 21°62 8€°9¢ 16°12 9881 -S9°€T BY'F xxx GG'F  xx e[ €0°/2 4
0°L 99°T1 €£°81 SI1°SZ €5°82 00°62 €V°9¢ 1S°12 68°8T 9L°ET 8yt swx 89 xx 0£7/2° €172 [
. SJ40] 0y
: y3dag
390 "AON  *320 -3dag bny  Anp aunp Ae (tady  -aey ‘ge4  cuep td3q Aoy *3deg .mm< vowgoa‘
*19Q but (durg
. "9 uoryers

Jo Ul FUNLVIIAWIL o . . p



31 03 m:v‘m—nwmmwuumcH Xxx

. 9| dwes oy xx
) v ,
0°L €L°6 SB'/T 8Y°22 ¥8°/z v0'gz €2°S¢ 86702 Sv'81. 86°T1 87'S xxx 26'% ' xx £5°9z 6€°92
59'6 . ra 8€ '
96701 9€°81 8/°¢2 86°/2 19°gz §5°52 ¥6°02 78781 8L21 80'% ux Coxx 25792
L4 99°T1 8S°81 2202 66°/2 zc'gz 8G°62 _mm,@w 09°8T 0T°'€T 20-4 **x 92°S  xx £9°92 0797
UL 8L°TT 69°81 65tz p0-gz 9°82 19'S2 16°0¢ ¥9°81 9z°¢l PO'Y xxx 20°S  xx .99°9z £6°92
("0 98711 2L°81 S9'vZ2 10°82 pg-gg 19°62 #m.ﬁw A9°8L OV'ET 20°0 wwx 60°G g 89'92 0/'/2
" 06°I1 8181 /8'v2 90°82 G9°gz 19752 20°12 0L°8T 25°ET 20 sy S§°S wx TL°92 97742
17 00°CT 18°8T 88'vZ 90°8z G9-gz &9'5 ¥I'12 2/°81 '89'¢l g0y v 09°G " wx 97792 sz
L O66°TT 26781 L0°Sz 60°gg S0°8¢ 28°S2 8¢'1z 14'g1 S8'ET 20'% wwx §9'G 4 88°92 ' £2°/2
90  "AoN ‘330 *3dag ‘bny  Anp aunp  fey .__La< BN "qay  cuep *29(0 Aoy .uamm. .m}m:
‘15
- . N

o Ut JNLYYIdNIL o

I w

O
—

4
4
6
9
g
v
€
e

I
NEVEN
Yyadag

POL4ay
buy | dueg



L

v L
€¢'L
T
G2 L
G¢°L
Ge'L
8¢'L

*23Q

88°1T 8E'81 €/L°€2 85°/(Z 86°/2 88°v¢ G8°02 6% /1. £6°11 [9°€  xxx

[ V6Tl 89°€  xxx
86°IT T9°81 €€°%Z 68°/2 £1°8Z 82°92 Sv'0Z [9°/1 8I'2l 89'¢ *xx
80°¢l ¥8°81 8E'¥Z 8R°/Z [6°/Z 0v°S¢ 8v°0Z G6°/1 'zl 69 xxx
L1721 [6°81 SG°v2 66°/2 ¢l [V'S2 G702 21°8T [°2T 69°€ xxx
81°¢1 00°61 09°¥2 20°82 26°/Z 8V'G2 9702 Y181 ¥.°21 .0/°¢ ¥xx
¢¢¢l 1061 90°S2 60°87 ¢6°/2 25762 S¥°'1Z €I'8l LL°21 20L°F  wxx
¢¢’¢l TI°61 80°G2 01°82 26°/2 £6°GC 8Y'TZ vI°81 28°21 g/°¢ XXX
6¢°¢1 82°61 81°G2 12°82 10°8¢ 6G°S2 €9°TZ ¥5°'g1 6721 2L°€ xxx
"AON 320 -3dss  ‘bny ALne aunp  Aey ttady  -uey  -qay ‘uep

931 0} 3np 3|qLssadoeu] ¥¥¥
9ldwes oN 4y

¢L'S  xx 6V°92 /8°97

¥x

2€'9  xx §6°9Z 872z
0’9 xx 69792 e
Sv'9  xx 97792 g5z g
8Y°9  xx 28°92  8G°/z b
259 xx §8°92 89'/z| ¢
95°9 " xx 88°92 9/°/2 Z

N m
—

80" L2

oo

65°9 xx 00°/2 78°/2 I

*120

mgmum:
ydag

230 ‘AON C

1das  -bny potuay
buydweg

N

g uo13els

11




P o 921 0} 3NP 3| qLSSIIVRU] yyy]
dldwes oy xx

88°9 <2L'¢l ¥8°/1 8¢'vZ 89°/[¢ €5°/2 86°G2 21°02 SI'/I [8°TT 29°€ xxx 21°9 ' xx 9792 2¢9°9¢2 g
. €61 | S B
o L e e 21
| ok €1°2T WL'E wxx €E°9  xx - 8L/92|. 6 N
N PA 88°v2 ¢8°L2 65°62 69°0¢ €8°LT 9€°2T 9L°€ xxx 29°9 xx +5°92 /8°92 9
6°9 vI'¢l +vI'8T SG6°tC €8°L2 16°L2 29°G2 oquw Nm.Nﬂ L9721 ﬂN.m *»>¥ £€9°9  xx 85°92 €6°92 S
96°9 SG1°¢T 22°81 12°G¢ 68°L2 €6'/2 89'GZ 88'02 68°/1 29°21 08°C xxx 699 kx £5°92 £6°92 14
10°L G1°¢l 9€'81 82°G2 06°[2 ¥5°82 2L°G2 wm.ow 06°LT 89°21 Nm.m x¥x PL°9  xx G9°92 €0°/2 £
00°L 81°2T" ¥S°81 #9°G¢ €6°L¢ 09°82 G.'G2 mm.mm wm.NH -CL7¢l ¥8°€ xxx 64°9 - xx 89°92 €0°/2Z I
bO'L 81°21 96°81 99°S2 86°[2 [L°82 9/°S2 66°02 €6°/1 9621 V8°€ xxx $8°9 xx 89792 21°/2 I
o . mgmwwz
) i : , yadag
980 CAON  "39Q -3das  bny  Ainp  aunp AeW Llady = caey  *gay  cuep 280 "AoN  -3dag .m}< uowgmm.
*19Q bu | dueg
| S A 6 U0LITS

3o Ut RNLYYIdWIL o




82L 03 9Np 3| QLSSIIVPU] yyx
aldwes ON xx

v6°L 18'6 Ov'81 21°€2 €1°/7 §0°92 21°S¢ 02°T2 29°8T. 9L°T1 €2t xxx 2279 *»» G6°G¢ G1°9¢ g
296 L0°€C tVe°"le §9°G2 ¥2°G¢ G9°1¢ mowﬂﬁ 8G'V wxxx 67°9  xx L0°9¢ 81
66°L g8p°01 CVE'EC 0g£°/2 82°[2 61'GZ.99°T2 80°6I. GL'IT 28°'¢ XXX $9°9 xx 86°G¢ 92°92 a1
UL Ge"11 08°81 €€°%2 [S°[2 08°[2 »/6°V2 ¥6°02 G9°8T .86°IT OL'€ xxx I1L°9 xx 80°92 €/°92 A
[E°L 89°TT €/'8T 85'vZ 25°[2 09°[2 61'GZ +9°0Z 28'LI 82°21 0L°'C xxx §L°9  xx 21°9C 06°92|° 6
Vel [£°T1 ¥8°81 88'W2 Vv /2 98°[2 €¥°SC €902 8L L1 8E'2l 0L°€ xxx 28°9 xx 91°92 66°92 9
VI°L 8,711 26°81 88've Sb'[2 S8°[2 €¥'Se¢ #9°02 BL'LT E¥'CT ¢L°f xxx [8'9 xx 12792 86°92 S
€1°L 98°1T 96°81 66°v¢ 8Y“[2 16°[2 9¥'G2 G9°0Z 8L°LT 6%'21 "2L°C xxx 26°9 xx £2°92 00°/Z 14
¢’ 98°TT 86°81 80°GC 05°L¢. 26" L¢ mw.mm 99°02 8L°[LT 29°21 2°Lf =xxx 86°9 xx 82°92 20°/2 €
¢l°L 96°1T" €0°6T 62°G¢ 19°/2 S1°82 ¥9°GZ 89°02 8LLL -8L°C1 ¥L°€ =xxx 00°L " xx GE€°92 20°/2 ¢
L1°L 20°21 91°61 o0g°Gz G9°/2 9%°82 G9°G2 69°02 €8°LT 16°21 VL'€ xxx G0°L xx 2b°92 $0°/2 I
ENEREN
yydag
380 AON 390 -3das  cbny  Anp  sunp  Aey (iady  cJaey  ga4  cuep 330 AoN °3dag .mm< potuadd
3120 bu |dwes
. ' 01 uojje3s

J. Ul PNIYYIdNIY

13




831 0} 3Np B|GLSSIIIRU] xxy
9ldwes oN xx

mN.N 0°TT 8I'8T 06°€2 16°92 9¥°LZ 8I°vZ ¥0°02 06°9I -G2°¢1 08°'F «xxx S9°V  xx 60°92 02°92

4
) <t
0L . EE'81 G6°v2 60°/2 L3°¥ve 0v°02 2€°/T 2€°2T 88V sxx ~oxx ¢l'9¢ 0£°92|° 6 ~
0c°L 6V°11 Ov'81 G0'vZ 62°/2 88°/2 98°'%Z 8v°02 8y /I LP2T 26V axx S8V xx £2°92 OV'92 9
2eL ES'IT 2S9°81 Wv've 8b'/2 26°L2 €0°SZ §9°02 EG°LT 19°C1 S6°t xxx S6°V  xx - P€°92 Gy 92 S
2L YS'IT S§S°81 Gv'1e 08°[¢ [0°82 G0°SZ 69°02 mmwmﬂ 25°21 .86°% xxx 20°G xx 8E°92 8 9¢ 14
EE°L BS'IL 29°81 2L°v¢ ([9°/[2 S1°82 £2°S¢ 88702 8S°L1 95721 86°t wxx 80°G  xx 8€°92 2¢5°9¢ €
€€°L T19°TT ¥9°81 S/°¥2 29°[2 8Y'8Z 81°G¢ ST°TZ 09°LT "/9°21 00°G xxx 60°G  xx ¢v'9¢ £€9°9¢ ¢
EE°L ¢9°T1 64781 0I°G2 8/°[2 L9°'82 [£°SZ €/°12 SL'LT 28721 T0°S xxx EI°S  xx Gp'92° §9°9¢ I
WEREIN
, yadag
'33Q CAON 300 -3das  ‘bny Ainp sunp  Aey Ltady  “dely  °ga4 “-uep -23q *AON  t3deg .m1< vo_;mmj
*19(Q buyjdueg
mn = fmmerm e e e TS

3o Ut JUNLVHIdNIL




901 0} 3np 3| qLSSIIIRU] xyy

~—i

N M W WO o0 N

I
SA9] O

_cpaoo
- potdad
but | dwes

aldwes ON xx
62°L €2°T1 QL°LT €9°€2 96°92 S1°[2 91°vZ 80°02 2/L°9T. [y"21 S§°¢ XXX G5'h  wx L1792 G179
Ve L . o xx 01°92  ¥€°92
£e L L0 81 8¢ 1¢ C9'V xxx 997V v1°9¢  &v°9¢
GE'L G2°T1 [2°81 86°€¢ 82'[2 8L'[Z €G9°%Z G9°02 8E€"L1 8V'21 82V xxx 9L°F xx 22792 8¥°9¢
GE°L G2°11 Tv'81 6G0'%C 62712 G8°L¢c 66°%¢ 0L°02 6€°/[T 2/.°¢1 OL'v =xxx 28'F xx - ¥2°9¢ ¢5°9¢
8E°L 0£'I1 GY'8T Q2'¥Z ¥E€°L2 60°82 20°G2 26702 €V LT €8°21 TL'% =xxx 06°F xx G2°92 9G°9¢
8e'L 8ETTT €9°81 ¢€'v2 GE°/[¢ 91°8¢ G0S¢ 20°T1¢ SGv°LT G6°CL ¢L'F xxx 86'V  xx 82°9¢ 65°9¢
8€°L 0G'¢T” 96°81 99°F¢ ¥G°L¢ 82°8¢ 90°G¢ €I1°1¢ 2S°/L1 -¥0°E€T €L7% =x»x V0°S " xx $E'9C ¢9°9¢
GE/ 2G°T1 GL°81 8L°%¥2 GG'/[2 6£°82 21°G2 QI'TZ 9G°LT GI'El 6L't =xxx 80'G xx 2V'92° G9°92
*29Q0 CAON 320 3des  cbny  Ainp  aunp  Aep  [tuady  cdely "Q94 cuep "290 CAON 3dsg .m}<

. T390
. i 5

3y Ul FUNLYYIWIL

1 uoljels

15



~@dL 0] anp @ LGLSSIIDRU]  syy]
3| duwes ON xy

01" ¥S°0T [y'81 8L°ve S1°[2 86°S2 S2'v2 86°61 82°/1 $8°T1 80°c s PUTL O vx 6762 Spo9z| g

. - st ST
S1°¢L : m . 81°¢ . | a
20, 0S°0T 2.°81 v1°L2 18°92 oy eVTLT BT 22°€ xxx S2°L  xx €8°S2  $9°9Z( . § @ —

p9'9 8L°0T 8L°81 06°¥2 91°(Z v2°'LZ 22°bZ €007 Gp'/1 68°T1 €2°€ xxx 25°L xx 88°S2 2/°92 9
€9°9 60°I1 S8°8L [6°vZ 61°[2 9v°(2 ¥8'VZ vp°0Z SS°/1 16°11 92°€ wxx 09°L ¥x -26°52 §/°97 g
1979 cU'IL /881 [6°vZ 02°[2 25°L2 $0°S2 0S°0Z 95°LT1 26°T1 .0E°€ xwx 19°/ xx §6°GZ  68°97 b
65°9 SU'TL 26°81 86'v2 €2°/2 85°[z $0°SZ 8S'0Z [S°/1 p6°11 I€°€ xxx 2L°L xx $6°G2 23°92 €
6979 SU'IL ¥6°81 80°G2 V2°[2 6G°/Z 80°SZ £4°07 85°/T "S0°21 EE'E xux 6L°L " xx 86°S2 £8°'8Z 2

66'9 02°TT v0°61 tv2°S2 [2°/2 89°/2 T1°S2 $.°02 €9°/1 L2l VE'E xxx G8°L xx 00°97° v8°92 I
S49 3
Yyadag
‘030 ‘AoN °330 *3dag ‘bny  Ainp aunp Aol [1ady  caey Q94 cuep t23Q  cAON  *3dog *bny pPoL4dy
190 buy | dueg
. i T N T TE LTy

Jp Ut JUNLVYIdHIL



901 0} aNp BLqLSSIIDRU] xxx
aldwes ON xx
p¢ L 89°0T ¢€8'8T 80°9¢ 80°L¢ 1IG°'WZ GE°€C [¥'81 8G 91 O0G°1T +0'€ =xxx 8U°L xx GL°GC [L°GC g
2y 11 - 81
6.9 L8'6 G0°GZ [9°/Z 88°%¥e 02°v2 .€L°8T 2€°91.8/°11 0I'¢ 90°9¢ 6T
8.9 6v°0T T0°61T G0°GZ 09°/[¢ 89°G6Z 0£€°vZ 6981 09791 66°1I1 2I°C =xxx PG°L xx 88°G2 29°92 1
(L9 ¥6°0T €0°6T 80°G2 95°GZ ££°92 89°¥2 €6°61 60°LT G021 ¥I'€ xxx 19°L xx 01792 6792 (.. 6
9,9 OU'TT OT°61T [0°G2 89°/Z 82°[Z <¢8°vZ ¢9°02 91°LT €1°21 SGI'E  wxx» mm.m. xx 2£°9¢ 98'9¢ 9
LL°9 9€°TT T1°61 60°Ge 18°/[Z ¢9°[2 66°v2 9L°0¢ €2°LT 91721 [LI°€ =xxv 19°L xx [£°92 88°9¢ S
GL'9 8E'IL €1°61 90°GC ¢8°Lc 89°L¢ <¢0°G2 88°0¢ ¥2°[1 22°¢1 BI'E =xvx €97/ xx [£°92 68°92 14
pL79 SV'I1 €1°61 <0°G¢ ¥8°[¢ 88°/L¢ 90°GZ ¢1°T¢ 6¢7L1 82'¢l BI'E xxx ¥9°L xx 20°9C 16792 €
G.'9 9¢°IT" SI°61 10°G¢ ¥8°/[2 G67L¢ 90°G2 91°1¢ GE°/T -1€°¢1 61°E xxx 99°L ~“xx t¥V°9¢ 26°9¢ A
#£°9 6V 1T 91°61 10°G2 [8°[2 91°82 80°GZ G¢'1¢ 8G° /L1 1#°21 02°€ sxxx» 89°L xx SV'9¢ 26792 I
m;mpo:
yzdag
*08Q *AON 300 r3des  cbny  Ainp  aunp  Aey |tady  Cuel  ga4  Cuep  "23Q  AON °1dag .m}< nowLoLJ
130 butdwes
. N 7 ST 5 X

7 Ul IHNIYHIALITT

17



9| dues oy ¥

¢8°9 88°6 02'81 G9°vz S6°97 SE'¥e /S°€2 YE'6T I/°4T S8°0T SP'2 xxx §8°9  4x 99°G¢  §9°g2 g

VI'L €0°TT €9°81 6/°p2 6172 ¥5'v2 8p°cz €2°0¢ 21°61 mm.oH Lv'¢ xxx 0€°L . yx' [9°GZ 6/°G2 81
be*L 86°0T 0/'81 €8'p2 99°L¢ 2v° 52 S9°€2 6/°61 mm.mﬁ. 5011 VS'C wxx €67/ Ty 8L°G¢ [2'9z| ST
1€°L 8Y°01 18'81 /g'pz €9°L2 66°S2 T€°pz P1°61 T/°ST 8v'11 go°¢ xxx 99°/  yy £8°92 69-92 el ©
€479 SL°0T 98°8T 88°pz ¢€°le 81°92 8e'vz z2/°61 98791 .Nm.ﬂﬂ IT°€ wxxx SL°/  xx v8'Ge  G/79z]. . 6

89°9 €01 ¥6°81 €6'v2° 8I'/2 80°/2 1S'bz 19-0z EULL 2911 2178 wxx 28°7 v 68°S2  g/°92 9
8979 YO'IT 96°81 $6'v2 0212 ST'/z b bz 99702 BI'LT S9°'IT SI'E . wxx 98°/ s 8672 68°92 g
£9°9 T2'11 66°81 86'v2 2£°/2 22°22 19'pz PL°0Z 92°LT L9'TT 9T'€ wux 16°L 4x 20°9 06°92 b
8979 2Tl 10°61 86'v2 26/ v2'/z 29-pz LL°0Z 82°L1 OL'TL [1°€ wxx 06°f o L0°92 €692 £
£9°9 BE'IT S0'61 80°SZ €£°/2 82°/2 g9 b2 ¢8°02 VETLT 2711 (1°g wxx 96°L - xx €1°9Z G662 Z
89°9 00°TL 80'61 S1'S2 ee'z2 62'13 0s°pz 98702 SE'LT 9L°TT BI'E xxx 20°8 xx O1°97. 1652 I

. S4939)

o _ Yadag

980 *AoN -39 *3dag  -Bny Atnp  aunp Aey [Ludy B *g34  -uep 980 tAON  *3deg .mlq POLJd
*19(Q bul | dweg
T _ T T TE YT

3o Ut INLVYIdWIL

S—



66°9 25°6 80°81 €6°22 8Z'92
¢l tv'e ,

82°9 zv°6 18°22 S0°/2
01°9 8y'6 9v'81 25°€Z 86°92
60°9 89'6 €5°81 2S5t 62°/2
80°9 1y°0T 29°81 95°tvz €€°ve
L0°9 Gy 0T S9°8T ¥9°vZ [€°/2Z
£0°9 §S°01 6A9°8T G9°¥2 8E°/2
£0°9 §G°0T. 1/°81 2.°'¥2 2" (2
90°9 09°0T ¥/°81 €L°vZ vh°Lb2
90°9 €9°01 SG/°81 ¥8°'v2 8p°/2Z
030 AON 320 -adag ‘bny

LG°€C 8L°'T12 6L°[1 22°t1
8L'T¢ €6°L1

90°v¢ 8Z'€C 287L1 g€/L°¥1-
€G've €¢'v¢ 60°81 €G6°¢1
6 Ge T1.°v2 2202 G691
E1°L¢ 83'vC [8°02 ¢€p L1
9€°L¢ 60°G2 €0°12 €6°/1
Zv (2 01°GC ¥1°12 G671
€9°/l¢ €1°G2 91°1Z 00°81
v9*L2 ¥1°92 12°12 $0°SL
¢8°[2 91°G¢ 22712 11°8I
Atne ounp  Aey | Lady

G2°21
N A
0€° 21
. 6€°21
9p° 21
25721
6621
pG° 21
65°21
29721
9921

“dey

801 03 3Np 3| QLSSOIDRU] yyy
oldwes oN yx

0T°€ =xex ¢29°9
02°€ =xxx 8879
€C°E xxx 007/
§¢°€ xxx 017/
8C'C xxx GI°/
-8¢°€ xxx 221
6C°€ xxx [2°L
CE'E wxx 1€/
1€°¢ xxx €€°/
"gd4 uep -2a(Q

Jp UL WNIVYIdWIL

¥x

¥¥
¥
*%
*x
*x
»or
¥

X%

*AON
190

.

48762

86°52
66°G2
00°92
00792
20°92
20792
$0°92

G092

*3das

6¢°97 g
81
61
0§°9¢ ¢l
6692 | 6
G692 9
[8°9¢ g
¥6°9¢ 14
G6°9¢ €
€0° L2 c
v0° /2 T
SU497 9
yadag
.mm< vowgm&.
buy|dweg
T gp uot3edy

(o]
~—



Iy

6°¢
0t
9P
g
e

,mQ

6/°6

1.6
69°6
88°6
68°6
21701
AR
81°01-
61°01

*AOpN

€181

¢¢ 8l
¢€°81
9€°81
Ov 81
9v°81
Ly'81
0$°81
L9781

130

ve“ 22

Le°22
g€ 2e
WA 4
9/°¢2
68°¢€2
é6°ge
AN 74

90°te

“3dag

99°9¢ ¥9°92 8/'pz

verl2 19°62

62742 20792 (p°gy

6€°L2 v¥ L2 1§°G2

EV°/2 8Y° /2 3G'gz
¢5°LZ 89°(2 25°GZ
€9°L2 ¥L°12 £§°g2
€9°L2 §8°(2 ¢£G'gy
¥9°L2 ¥6°/2 £5°g;z

vi12

82°1¢
05°1¢
£6°12
85°12
29°12
£9°12
£9°12

AN

02°51
98°G1
6081
62°81
9581
29°81
9/°81
2881

Jo Ut NLYYIdWIL

86T 29°f  yyx ¢S89 xx §£°S2 0852 g
R L 81
€2 Ig°g - 51
S9°ET SS°€ wux 6979 ., 28°52  6/°gz A
BEL 99°E xax 60°9 xx 989Gz gprgy | 6
P6'ET 18°C xxx 9179 21°92  p/9z 9
POEL E wax 61'9 ko feoz  gog g
FOPT 26'€ xxx SI'9 ux dgogz  ggegy b
PO'YT 86°C wxx 19 o, 29°92  1g°9; £
SUPT 200 wax 919 . 4 99°92  §g-9z 2
81°¥T 80y *xx 81°9 4y 69°9¢ 88°9¢ I
ENELEIN
y3dag
‘;,;.;4;..|;.,.,.,:llh..;:;,;nlpci;a;ui,1:.;¢|;p..
ey +qay ‘uep  +agq "AON  *3dag *bny I WER
‘190 buy | dweg
nntxniyuflxnnuf;puprfp'»ff.:;;;a;;:::;;;;ww;mmwwmmm

22




£6°h2

A —— e e

61°02. ¥6°91
05°02 9G°/1
112 v/°/1
AM12 v2°81
LL°T12 [2°81
98°1¢ Spgr
c€'22 [9°81
Aoy [Ludy

€07 0Tt wuy
81 21 .

EG°CT 90'V  xxx
CEET €0'% wxx
LSET 207t wux
v9°€Tl 20°p Xx¥
V8ET €0V wxx
G6°ET 80tV wxx
e g3y uep

L 03 3np a|qissaodeu] 4,

9jdues oy ¥
|
j
!
|
t
8V°F  xx 99792  gz°cy g -
. . @
6
V'Y xx 99792 29z 9
9V  xx J6°92 vG°92 G
L9°F  xx $6°97 G9°92 b
89  xx 8692 §9-97 €
LY e 1022 20792 b4
VLY xx 207727 G797 I
_ S4aa)
\ yrdsg
990 tAoN  -3dog *bny S WE N
*320 ; buy (dueg

v8°L 21°01 S€'81 69°¢cz 02742 ¥v1°92

2L /(1701 6v°81 tz p2 £9°/2 06°/2 G9°Ge
60°L 91°01 6v°81 G2 vz 99°/2 v/°/2 ¢6°G2
€6°9 81°'01 SG°8T ¢epz 8L°/2 09°g2 G2 92
68°9 9a1°01. 9g-g1 vE've €842 G8°82 0€°9¢2
¢8°9 9T°0T 85'gI 6€°v2 86°/2 8€°62 2v 9z
289 mH.oH 8981 2v-pe 66°/2 05°62 £v°9¢
T

090 Aoy 3150 r3dsg *bny Anp aunp

)

UL 3UNIVIIANIL




Ut 91D D1qLSSIO0RUY )
9| dwes oy ¥

oL

vL°Ge
¢L'S SL°6  2v°8l 19°zZ S0°9¢ 02°v2 (g°2z 98°/1 Se'eT EV'IT €€°C  yux S6°9 *x £9°G2 gz 9z g
652 L B2UE xxx Cxx 8/°G2 -8l
I1°6 19°6 8p'81 ¢5°22 v1°92 0052 Be'€2 28°/1 eI*vl. 8511 BE'C  wxx , ** G1'92  2e°97 ST
8€'G 086 25°81 2622 98'92 v1°52 96°¢z 29°61 gz'gl COTIT BY'E wxx [2°y *+ E1°92 9¢-9z ¢l o
v0*9 8S'0T 95°8T 8I'pz LE°L2 8¢°9¢ t¥9°vZ 6861 ¥S'9T 08°1T 0g°¢ *x V¢'L  xx 0G§°92 v9'9z2(* . ¢ o
809 P/°0T 9G°8T ze-pz 6€° L2 05°/2 80°S2 €I°12 pe-/1 EEC'T 0S°€ «xxx B8I'/ *x £§°9¢2 g9-97 9
¢l’9 18°01 8S°8T pp-pz . ev°Le €5°[2 by g2 81°1¢ EL'LT 20°€l 6p°¢ **xx L1°[  xx -0G°9Z 69°92 S
¢r'9 I8°0T 8S°81 8p'pz VL2 09°L2 8pgz 0S°12 9741 90°¢1 BVE wxx T1°/ 4y §9°92  0/°92 14
P19 €8°0I. 85°g1 ¢s've (yl2 ¢9°[2 8S°GZ 65'1z 68°LT €I°€T gp°¢ *xx [0°,  xx 6§97 64°9¢ £
€E1'9 ¥8°0T" 6S°81 ¢5 4z 8v L2 £9°[2 09°S2 9/°1z 16°LT “vI'€1 6p-¢ *ex - 80°L " xx 09°9g ¥8°92 ¢
E1°9 98°0T +¢/°g91 S9°ve ¥S°/12 1742 v9°52 8/°'12 00°8T 12°c1 gp-¢ *xx PI°L 4y €9°9¢ 6892 I
SWEREN
yadag
"AON  *32¢ *3dag *bny Ainp unp  Aey Ltuady AR -qay “uep *23g  -aop *‘3dsg .m}< nowgmml
3190 bul | dueg
——— B

[T uoL7es§
3o Ul WNLVYIdWIL




8V°9 €8°6 I¥'81 #g'gz 11°/2 G/°G¢
Iv°ge
8v'9 ¢8°0T ([S'81 28°€e 02°/7 Ty°9z
87°9 98°0T 09°81 SQI'vz tg°/z Ev: /2
Lv'9 ¢6°0T 99°8T 22°%2 S5°/2 26°/2
Sv°9 ¢6°0T 89°81 82'vz 95°/2 96" /2
SP°9 ¢6°0T T/°81 0£°v2 65°/7 ¢l 82
bp°9 <¢6°0T T/°81 8¢'vz 29°/2 ze°82
£b°9 ¥6°0T 9L°81 +v¥°v2 19°/2 8/°87
090 tAON 320  *3dag ‘bny  Anp

ve ve

2152
0€"62
9v°G2
05°6Ge
09°62
29°62
[1°62

aunp

1981

0L°GT.

9161

v1°02
ET°12
AAR WA
Gy 12
09°1¢
€9°1¢
86712

Jdel Qo4  cuep *29(

Key

G6°91
85" /1
66° L1
0" g1
G1°81
0281
82°81

[ tudy

0T°21 €/°¢

.06°11

€1°21 §9°¢
2€°€T 69°¢
Ov°El €/°¢
IS°ET pi°¢
25°€1 /¢
‘8S°€1 p/°¢
09°€l T7°¢

Jo Ut J¥NLYYIdWIL

9L 0} 3NP 3| GLSSIIIRUT yyy

X¥¥

XA

xxy

XN

*r¥

XXX

XXy

FR¥

9/°9

989
269
289
vp9
b9
2e9
8£9

e . i e - e e—

¥

*x

Cxx

*¥

xx

XX

“AON
-390
——-

3l dwes oy yy
S¢'9¢ 82:9z| - g
Al
er'9g 59z 6
6692 9/°9z 9
-€9°92  28°92 S
99'9¢ 68-9z 14
8992 88°9z €
69°9¢ t6°9¢ N
L9z S0°/2 I
S49} 0y
yadag
*3dog .mm< nomgma‘
buy {dueg .
T TR uopiess

-

21




¢8°9

€0°¢
S1°Z
L

eE

VE'0L 65°ST 82°c2 Gp°9z bv L2 G1°Ge
S.°/2

8L°0L 6v°ST ¢gprez 89792 ¥8 /2 09°Gz

8T'0T 99°GT 2p°ez 99°9¢ 90°82 ¥/°Gz

¢E0l vI°9T 2/°g2 18792 G1°82 66°G2

TAON  *32Q *3dag ‘bny  Anp aunp

¢l1¢e

91°12
ve1e
G¢°1¢
Sv°12

Aey

Jp UL TANLVYIdNIL

16791

29 91
§9°91
00°L1

L tady

¥

€8¢l TS xxx  wyx ¥ VI°[Z2 €9°y2 g
g €1 . g
6V €l 14
SL°E€T G9°g €
"087€T £9°G  xxx  yxy ¥* ¥9°92 gG'pz ¢
[B'€T 89°G  wxx wax  xx £9°97° g/p2 I
1 su9iay
Yideg
——— e - — .
B °g3y  -uep 930 “AON  -3dag “bny -POLudg
. 199 but | dweg
- ‘ 1 uorers

24

w—



b 2 02711 48°/1
G2°L 8BO'1IT

12°L [0°11 68°/T
80°L 90°IL 2I'8I
90°L SO'IT 9z2-gr
“T0°L 90°TT 9prgr
-
930 ‘AN 329
—

£9°¢¢

e8€ee
88°€¢
1408724
61 p2

8l°/¢ 8l 82

£9°/2 €1°82
8G°L2 98782
VL L2 91°62
£8°/2 8062

8L°G¢

£7°92
b °92
G °92
G792

aunp

[1-e2

h1°22
la e
82-2¢
92°¢¢

T e e

‘bny  Ainp

L /1

96° /T
50°81
yZ°81
82°81

16°¢I
8L°€T
¢ el
92°¢1
8¢ ¢l

AN

GE°ET

96"

.50°§

10°§
869
€0°S

"G94

921 03 anp 9 GLSSIIIRUL yyx
9| dues op ¥

*»xx 9£°¢
Xy mm.m
*¥x B8E°E
xxx Q€€
uep  +29Q

x¥

*x
¥

*¥

88792

S¢° /2
8212
XA

"1dag

98°6¢

v0°9¢

91°92
¢€'9¢

"AON
*120

.mmq

]
9
S
14
£
4

I

SUdap
yadag
-POldag
buy (dueg

T T T e e e ———— ..

DN

Ln
N




9L 03 anp 9191SS80RUT T
3| dwes oy ¥y

£8°9 [2°T1 [£°91 §5'gz gg-oz 6°92 S0°92 vz'1z sg-9 COPT BE'S  wxx wax 0v°92  t9°gz|. g &
1" /2 0z'er ‘ 9
I€°Le ev° 12 65797 0g°1z 9¢ 41 . e g
L5°9 9T°'1T €€°L2 80°82 199z 4517 . ST LE°S  wkx xmw 98°G2 b
9979 9U°IT 81791 gg'gz gersz 65°82 €992 2/'1z z9+/7 €9V LE'S  wxx wxx g £€9°92 209z £
Lv°9 91'IT 8p'/1 gg'gz 0v'[2 $8'82 992 vs'1z g1+ BIVL 6E°S  wxx  yax - gy 89°9Z gI'9z 2
U9 LU 9441 9002 pye g %°82 ¥9'92 50°2z zg'gT PLVT 98°S  wuw wwx  xg v/'9z - g9z I

'l!.}f]l[.i,.» R e
ALnp aunp Ay Ltady  -uey "G94 tuep  -agg "AON  -3dag .m:< vo.[ma

3190 Bug | dung
.|:':r:;::::rf:|nf:n:an:;f:f;::rr:ouvar:;:vzyy:::;::w:;:»s:e;::,:,.;.l.;;afy-ai»ep,p,;;4.;';‘-,!,.:;:.r.-mmrcd_wmqm




¢€’6 06701 S6°22 ¢5°'9z ¢6°92 60°92 9v°12 66°GT

66°G1

0£792 (2°12 65°92 v.°12 20701 ¢0°91

¥0°6 S9°01 8I°'gg 98792 92°/2 00°9g 98°l¢ €1°91 €197

321 03

65 11 V€9 xex wxx
96" ¥1

2l 61 .
CC'SL €179 yuw  yuy

3o Ut UNLVYIdN3IL o

9Np 3[qLssaooeu] ¥y
dldwes oy 4]

g

€

b4

xx - 192 I
WERRIN
yrdag
TN 305 oy pojing
3190 buygdueg
,.-.-l:l,if-.-iwwd,o.ﬂ@w

27




81 0] anp u._fmmwuum:.&%rwﬂ
9| duwes oy xx

& .
‘
|
|
’ |
|
. |
v ~
¥ ¥ ¥ ¥ ¥ mo.NN 9%°G6e mvwﬂm v ST 2z°g1 ¥ XXx xxx gy ¥  [L'€2 g
o 6E°ET S
. vT2 . epeg | p
x * ¥ x * ¢’ /L2 v«.ﬂ% 8E'ST §G°el * XY xyx gy ¥ 2['€2 £
* ¥ % x * ¢h'L2 8gr9z SL°12 8E'ST 0/°¢l ¥ XXX xxx oy ¥ 8/°¢€2 ¢
* x ¥ * * bWy Sv°9¢ G/°12 mm.mﬁ 6 €1 ¥ XX xxx gy * 0l°'p2 I
Sdagay
[ ﬁ Yrdugy
D ‘:ll!po-;aat:ltlu:fe.,A:;il»t;;.ilexzn-li.,.llari':,a-;;:;..al- -

330 Aoy ‘330 -adag *bny ALnp sunp  fey Liady  -uey 494 cuep  +agq "AON  *3dag .mm< POLUD
3130 bup | dueg
TTTYe—— - fu"l‘.‘l!li.ll:vlrtl'-vl,v Tt em e el l'l“ Rt I SE PN e T e el o T mN .CvO.—va.u.Wu

28

R—



¥ ¥ X
X X ¥
¥ * *
¥ X ¥

e

"AON  "300

T e e ———— e o

.k

*

*bny

¢8°9¢

7692
v6°9¢2
G692

Ainp

9.°6¢

L2°9¢
9¢'9¢
62°9¢

aunp

6V°12 S2°0T 92°€l  «
£E°€l

£5°12 © BETET o«
€5°12 GS°PT 6E°€l  «
25712 9S°PI 6E°El
25712 LS°HT ThUEl &
Kol Ltady  aey  +qay

Jp UL NIVH AT

.

921 03 9np 3|qLssvIvRU] «**_
9ldwes oy yy

¥XX  xxx *¥
XXX xxx *¥
L S XX
XXX yxyx ¥x
XXX XY - oxx

XX xxx XX

"uep  ta90  AopN
*390

- ———

29

=
M <t v m

* I

mgh5m$w
Yadag

potdag
buy jdues

wm uo11e1g

c—



POTTE OVLNES®O00RUL L,
9 dwes oy ¥

S
. . =
¥ * x x | * B8€'9¢ 8zZ°'gz S€°12 g/°c1 921 & *XX xxx xx x ¥ g %
¥ ¥ ¥ ¥ * G9°9z | .. X AR kXK gy ¥ g
x x ¥ x “x  99°9Z ° A w " XXX xxx gy ¥ x 14
¥ L ™ ¥ *» [9°9¢ , T x XX xxX oy ¥ x €
xx . x [9°9Z L2 82V zever e PRV x 2
* x Yoox 8592 06'%2 9p°Tz gryr geegr S L, I
: S433ay
. . Yadag
280 Aoy 300 “3dag "bny  Aynp aunp Aoy Liady  -uey ‘Q94  uep ‘090 Aoy JMMWm .mm«ﬂ. nmwmwwi
320 buy | dueg

T L2 uoijey§




TABLE 4

<r
-
<
[an]
>
f—
©
=
—
—
O
o
[
=
[}
(&)
[an}
~
Lt
—
L

31

n—



’ . Sy i R
ollL 03 w:—u w_.D.—,mm

90JBUT yyy
. 9|dwes oy ¥
N
. o
0L°9 6y v6°8  9gvy IL°9 ¢1°g Ie°L sgeg £€6°€ - £6°8 g u
SNELETN
Yidag
gy ; AON  -3dag- *Bny POLuay
3230 buy | dueg
A/X{j’jj; TTTe——— TTTTTY——

uoryeys
S

I
w3 /soyur uy ALIATLINGNOD REIE :




cv'9 /89 629 96°¢  28°/L 9p°y

88°9 L9°8 [¥°g
LE°C 2p'S o0g°9 ¢v’e 8z2'2 88y
8E'T 282 V6t 1€'¢ 282 91y
'l G2°2 26°¢ i 2 .mm.m £€6°¢
6I°T 8/°T 89-°¢ 80°¢ G52 1£°2
8L'T  [9°T 962 v0'¢ 652 gz'z
930 "AON  "30qQ *3dag "bny  Anp

08°8 89, (/¢ ¢¢’e 29°%
9S°L 917/ 0S¢ g8l 08t
EV°S  89'F Gp'¢ 88°T 992
ve's Lt se'e 88T 99°2
8y 9g'¢ gz-¢ 06°T" €¢°2

"e9'r 9277 61°¢ 06"T 9/°1

80°v 202 8l't  06°1 251

aunp

Aep | Lady *aely ‘434 ruep -29g

W2/soyuw Ut ALTATLINGNOD Q1314

4838 udZouy 4

32L 01 anp 9LQLSSIIIRUT 4y
9| dwes oy ¥

™ # ¥
XXX # *x
¥xy # xR
Fxx # ¥
¥y # ¥x
™ # xx

*AON

“120

¢S b

ce’§
Ev-¢
S0°¢
c0°¢

20°¢

89°¢ g
- o™
@ o
8 v g
0¢'¥ 14
AR €
G0y é
v6°¢ [
WELET
4ideg
"bny POtdag
-but [dwes

.




1838w ‘uazo® TAT
9L 03 anp wpa_mmmuumcH Yyy
9 duwes ON *x)

80°9 66'G g£9-y 90°¢ zp-g Sv°2  gg'g 1AV TR ¢8'T  pg-z *xx  # ¥ 22y 8L°¢ g s, \
Sv-2 " 828 Ll v8°1 9 \
BS'l o9g°¢ 69°2 28°p 8E'G 11°9 0s°¢ $8°T g1 e # ¥ £2°p ] !
221 10z L8°2 [5°2 BET0Y 250 BT 12T wax 4 x [0'¢ b \
'l 281 L0°2 pG°g ¢ 6/°¢ 80°2 9gp-¢ 88°T " b2  yuu # ** [6°2 £ N
021 £9°1 0072 g6z 5¢'2  -g/°¢ 86°T /8'z 88°'T ¢z'1 ey f ¥x 682 8L°¢ b4 ;
02°T 99°7 §9°¢ 0072 ¢5°2 124 o Ve g6y €L°2-  gg°1 €T xxx g ¥ 68'¢  2ge¢ I

S0 oy

Yidag

——— .....!-!,i./;:f/f-fllﬂ,,‘i!!;-f; ,,,,,,,,, L7
930 Aoy 3190 “3dag "bny Anp sunp - fey L tudy el +qay ‘uep +oaq “AON “1dage "bny POLuay :
"190 buy | dueg ;

lll!!lfftrfllllllllsll-,--:Jl,l;i.:iJH:-Ilrffl:::t;pf-:1:1,1it£1111111:-.:-':.w:-“.-s-;f--f-.m,-_m:Jwa




4333w uszouy 4 |
331 07 anp 91qLSSaIDRUT 4, !
9|duwes oy *L

8Y°S 8¢5 zpn°z (172 2L €0°g 212 SU°Z - eve’ yro 66"V xxx & xx

1SS 1p°g 60°S  20°2 gr1y
02T 20°z 10°7 BT W 4z sez s9p g

0 IST 02 507 2207 917 gy ey [°2 0T g1

79T 202 907 817 21z gpep ggeq 7% 20T 61T yuw p
BT 02 07 817 117 gprp gy 80°2  2LT 2T wew 4 gy
8TV 66T 902 812 117 1z g 02 20T 21T wuw ¢,
8T WL 862 107 817 27 ey BUT 802 2T 2t 4 .

080 Aoy 190 *1dag by Anp sunp  fey Liady  -uey ‘4934 tuep -ogg "AON  t3dag
‘190

/f!"’['!&fl;!ililt e ———

wo/soyuw uy ALIALLINGNOD @71314

A

[e-e

.0€°2

0€°2

82°2

a8°e

e8¢
282
e8¢
82

|

|
|

.

S

d
6
9
g
14
€
4

I

NEFRE
4adsg

[Xe]
o™

e



P UULUU #
9L 03 anp mpn*mmmuumcH *xx
9| dues ON

—

—— —

B 08§ £ ey g UV 80°9 g/09  gpe, 072885 wen ¢, 00z gyz] g
2z°g o 8T e, Al
6T 90T 117 ggey OVE 912 p1vg gsey - T80T ey 4, 80°2 L6 g
2T 0gr goep g, 822 SI'z g11  ggo 89T 10T wpu 4 002 gpes 9
08" 821 €81 4., 0°2 €12 117 goo VL 89T 80T L, 4 > 107 gy g
08" 921 £g1 4o, 072 812 017 goo 'L 89T g0'r L, 4 s 1007 gy b
08" 921 ggp g, 0°2 €12 8oz gooy ¥6°T gz B0°T yux 4 s2T2 gpes £ |
08" €27 ygr g, 02 012 40z 140 VLt fo'r o, A N A T 2
08" €21 eg1 - yp-, 072902 porz g1 P 2T goir o, T O T I
. NEVEW
Y3dag

411|lf::oz,4olp;aolifioffccniflvntoffln;;fi —
*1dag *bny LLnp unp  fey LLady cAeyy ‘433 -uep 930 Aoy *3dag- "bny POLuay

190




80T 48°'1 491 ch'e 2e'2 (8¢ 8LV 60°S ¢p2 -08°T  o1°1

: ‘ 6T 80°1
€7 ¥5°T g9-°1 80'¢ 20°2 [v'z 617 6v°T - 2,1 - 99°1 L0°T
€° 8I'T g9-1 £0°¢ 81 G6°1 £0°¢ 2v'1 971 Sv°'T  80°1
€° SI°'1T 69°1 €0'¢ S8'T €8'1 o'y 9T /1 Ir'T 801
€ 1T o071 ¢0°¢ 98°T 08°'1 c0'¢ 2¢'1  g/1 6€°T  80'1
€7 #1°1T 01°1 16°T /8°T 9/°1 66°'T 0¢°'T G/°T 8T - 80°1
€7 Y11 o/°71 88°1 98T ¢/°1 86°T 261 /1 LE°T 80°'1
€7 v1°1 1471 88°T [/8'T 89°1 86°T €€°1 g/°1.- 8T 801

"33Qq Aoy 100 *1dss "bny  Ainp sunp  Aely | Ludy el +gay

Xxy

Xxx

Xxx

Xxx

¥

yyy

X¥¥

X¥x

Xxx

4913 uszouy 4 |

3d¢ 01 anp ILqLSSIVIRUT yyy!

9lduwes op *L

X

¥

P

*x

¥¥

*x

*x

¥x

m
i
M
:
j
|

'z 9gel g
[2°¢ 21

W 297l 6
0°2 © gpz 9
v0°2  zp-zi S
Wz 2zl p
102 zpz £
b0°2  zp 2
502 zp°z I

i saag0y

M yadag

.u,%.m.,,, "bny Poidag
bu} |dues

8. UoLaey




JlUwRS ON
IO

- —

€9° 60T 20°¢ 69°T 29'1 26°1 9T €€ 1 ¢/°1 v0°1 XXX ¢0°'1 Cxx. 2671 6€°2| g
19°1 ) a1
) or°1 v0°1 Al
9¢°1 01 o A1 % Ov-2 6
60°T 10°2 69°1 6L°T 92°'1 ¢g°1 9¢°1 ¥0°T o €'l . xx . 16°'T 0v°2y" 9
€9°  60°T 86°T 0T 09T 6£'1 921 ve'r 921 v0°1 *xx AN *»* 26T  Qp-g g
€9° 60T 26°1 0L’T 19°1 6L°T ¥2'1 vz'1 92°'1 v0°1 ¥ €l ¥ 61 0v-2 14
€9°  60°'T ¢8'1 TL°T €S°'T 8/°1 S2°1 ¥2'1 sgz°'1 SO'T - xxx 2e°l **  ¢6°1 0v°2 €
£€9° 80T 2/°1 0L°T 251 g/°1 ST v2'1  62°1 v0°1 X¥X A% ¥ 26°1 ov°e 4
€9 80°T 89T  0L1 Gp'1 4771 ST 2T 62°T- 0T e €T wx 26T 1pz I
| \ SWELEN
—— | ndeg
Jmmm "AON 190  -3dag "bny  £np aunp ‘lMMM Liady  -uey ‘g9 cuep -2aq TAON - *3dag  -Bny PoOLuay
130 buy | dweg
- T T o13e7g

38

S—



82°¢ 19'p
8.1

s2'¢ zp°2

82°1 181

(8" 82'1

€00 ST

2t bl

00 €11

0L ET'T

0L 21

0L €11

930 aoy “1e

€172

8¢
LT
99°1
£9°1
[9°1
99°1
9°1
9°1
89°1

*190

€L7%

v8°¢ 68°¢ 80°S 68§
£6°¢ €8'S G/°€  /1'G 16°G
65°¢ v6'% Gv'v  68°¢ 8/°G
€1°¢ 292 20°% 022 69°2
¢0°¢ 88'T [S°2 98°1 [¥°1
S8°T 89°T 86°T $9°'1 62°1
PL'T 2L°T 16°T  19°1 8z2'1
89°T 69°T 9¢°1 29°1 /2°1
LS°T €L°T 2€°1 €9°1 [2°1
SS'L vL°T 27T 69°T 2°1
€9°T 8L°T [2'1 6L'T 22'1
.pamw ‘bny  Anp sunp  Aey

€97y

A
G6°¢
8yl
22°1
8l°1
8l°1
81°1
8l'1
8L~

88°1
981
IL°1
82°1
ve'1
b1
ve°1
0¢'1T
91°1
A1
IT'1

ARl

9%
129087
80°1
v0°1
€0°1
0" 1
€0°1
€0°T

P0°1

€0°1
v0°1

T T e e e e e g o e % = ean 5 o 1 e

[ tuady

4318w uazoay # |
9JL 0] 3Np 3[QLSSOIIPU] yyx
aldwes ON yx

- ——————

»xx 6¢°1 *x £/°2 8v°¢ 9
*x¥ 6¢°1 X¥ 89°¢ 81
wex 62°1  xx ¥8°2 gg-gl. S
rxx 6471 *x 81°2 vzt cl
xxx 6271 *» 80°¢ 6€°¢ o 6 Q
¥»x 6¢°'T © xx  86°1 6£°¢ 9
xxx 0€°1 ** 9677 6€°¢ g
xxx 0€°1 *x G671 62 17
*xx [€°1 *»» U671 6€°¢ £
xxx [E€°1 Cxx 2677 6€°2 2
weor TE°T w261 6672
. S437 9}y
S B
924 cuep t93Q AoN  t3das  tbny  potuay
390 buy | dueg
. T op uoyies

w—



9 duwes o

:“_ T MueUUy mx
321 03 anp lqtssaooeuy .

9T - 2T gop

|
|

£6° 62'T 2671 E€L°T g/°1 LT g6°1. b 1 xx # *x 002 ve°e g
/6" sl VLT 6401 €6°T pp'1 ve-1 0E'1  20°1 rex 4 **x  00°¢ S€°¢ 6 o
L6° 62°T 261 VLT 681 LL°T 961 vr°1 €1 e 0T wyx # *  00'2 se¢t’ 9 =
6" 62T 26°'1 VLT 08T SL°T 96T 6c°1 ge°1 e'r 2o ey f *»* 102 §e2 g
£6° 62°'T gg°1 VT 08°1 LT /61 6E°T  pe-r g1 CO'T  xxx i *x .Ho.m g¢°¢ 14
£6°  62°T g6 SL°T 081 €L°1 86°T 0Op'1 be T €T - 201 *xx  # **  10°2 §€¢ £
L6° 0£°1 €9°1 ST 081 LT ge'1 W'l pee1 €1 CO'T  yyx # *x 102 Se 2 N
[6° 0£°T vS°1 9,°1 Nm.ﬁ 081 86°T 9p°1 VE'T. "~ zeer CO'T  yyx # ** 2072 §€°¢ I
| SNELEN
Yadog
— Ii.f/ft://l!!:lfi/{!,a Y
990 Aoy 190 *1dag ‘bny Ainp sunp  fey LLtady Jdeyy 334 -upep 990 Aoy "3dag "bny POLuay
"190 m:_ﬁasmm
i //lu?of/!ffil!.. ,i;,ff!ffil‘_fflfff!.ml uoiyee

Wo/soyumr uy ALIATLInaNg) a3y




——

49]8UW uszouq #
93L 0} 9Np 3|qLSSIIIRU] yyy
3| dwes oy

X
X

TR At mate et ¢ s e

10°T 82'1 2§°1 €L°T 08T SL°T 86'T GSp'1 ve"1 0E'T  20°T «xxx # *x 0072 9€°¢
66 , xx # w0072 GeZ
66° AR 86°1 08T 2071 xxx  # xx .00°¢ 9¢°¢
66° 82'T 259°1 €T 8L°T #L°T 86°T 1Ip°1 GE'T 0E'T  20°T xx & *» 00°¢ 9¢°¢
66° 82T g6°1 EL°T 8L'T vL'T 66°T 14°T Ge1 0E'T  20°T xxx # *» 00°¢ 9¢°¢
66° 82°'T 2S°'1 LT 8L'T €°T 66°T zp'1 se°1 I€T 20T wxxx ¢ x> 00°¢ mm.mm
66° 82T €5°1 v T 6L°T PL'T 66°1 ev'T  6e° €T ~ 20T xxx # xx  00°2 mm.m_
86" 82T €9°1 LT 08'T ¥ T 66°1 €b°1 9¢°1 IET  20°T sxxx # xx 10°2 @m.m~
86" 82'T ¥S°1 SLCT 08T SL°T 66°T ¢€b°1 LE°T- 26T 20°T yxx # ** c¢0°¢ @m.mw
|
——————
990 CAON 320  -3dsg 6ny  App sunp Aol [tady  cuey 494 cuep *29g Aoy “3dag by

"130

wdy/soyuws ur ALTAILINGNOD Q1314

B

41

g
el
6
9
S
14
£
¢

I

WENEIN
yadag
potuay

bug (dueg .

uof3els




4933U uszouy #
91 03 anp 9qLssadoeu] X¥x
9| duwes ON %)

&
¢’ 68" gp°1 09°T 9g°1 ST 0771 SU'T 6o°1 v6* VO'T  sxx o oxe 06°1 v0°2 4]
v €0°'T wwx . Sl
|V . E . ) €0°T  wax Al
v9"  gg- €1 8S°T tp°1 2001 - v6* E0°'T xxx 4 *»*  98°1 S0°¢ 6 g
96" gg- Ev°1 ¢9°'T 96°1 S€'T  09°1 vI'l 66" v6° €0°T  xxx # **  $8°T L0°2 . 9
Ss°  gg- AN LT 961 €T  66'1 ET'T  00°1 v6° E0°T  yxx # ** 871 90°¢ g m
6  gg- €1 ¢9'T 95°1 82°1 ¢S'T €1°1 66" €6° E0°T  wxx # *»> 181 90°¢ 14 »
SG°  gg- Ev°1 I9°T 951 82°'T  26°1 €1 oo.m 6’ - £0°1 xxx  # *> 8T 90°¢ €
SS°  gg- Ev°1 ¢9°T 967 82'T 26°1 ' 00°1 26" €0°T  wxx # ** P81 902 b4 ;
OB e T g9ep g T 2T gpep. g S S8°T  90°7 I |
| . s407ay W
i Yrdag M
aag MON'390 3dag gy e sunp  foy LAy uey -qay +ypg 090 AN ydog gy POLaay |
) 100 mc.:%_em
e e .._-,;,.,,;.,f-.,ff,,i;;,q;.ai,;;;f;,‘,,,,m;. Sy |




SS°1 09°'1 gt'1 98'1 ¢8'%v 2/°2
85"  ¥8- 6L°'T 1'% 91°2
98° 28"  ge'1 £9°T €g€°2 0272
98"  ¥8° 6Ll 09°'T »S°T ¥8°1
9%°  ¥8°  gg°1 66°T /[v'T [2°1
96" 68 ge'1 65°T Sv'T 621
98" 68"  gg°1 8S°T 9v'1T 92°1
95" 68" 8T /¥l SpT II'T
§6° 98- 8¢'1 ¢l 9%°T 80°1
8G° 68 ge'1 8€°T 9¥°'T 801
980 CAON "320  -3des  tBny  A[np

L9°¢

812
8L°1
65°1
Gp°1
201
71
AR

0P °1

-1

aunp

£ee

29°2
20T
211
801
80°1
80°1
60°T
111
211

Kep

€8¢

[£°2
8/°1
£0°1
20°1
20°T
201
€0°1
20°T
16"

[ Lady

v9°1
02°1

-96°

06"
88"
88"
(8"

- 98°

¥8°

£€8°

"del

v0°1

€0°1
€01
€0°1T
€01
€0°1
€0°1
€0°1
€0°1
€01

NEE

¥xx #

X¥¥
X X%
XXx
XXX
XXX
X¥xx
Xxx

r¥x

.

%%%%%%%%%

XHX

“uep *29(Q

4913W UdzZOou4 ¢ |
92L 0} 9NP 3| qLSSIIIRUT yyy
dtduwes oN yy

xx

*x
¥y
*¥
¥x
*x
¥

¥x

¥ ¥

"

*AON
120

wd/soyuw Ut ALIAILINANOD Q1314

€€z  28°¢ g
| 81
80el oI
261" 0272 21
18°'T 602 6
6L°T - 80°2{ 9
6/°1 80°¢ g
60T 80z b
6/°'T 802 £
6/°1 80°¢ 4
6/°T 802 1
SUa71 0}
N
"31das”  *bny poLJad
but [duwg
py uOL3els

43



4933u uazouy 4 |
31 01 anp 91q1Ssadopu] ***N
9|dues ON *¢

e 18°v -1 €9°T gp-g 8E'C  26°p S0t gz'z. ¢9°'1 £2°G  yxx # **  6G'2 0y g
89T 9¢-2 Iv°1 ¢9'T - £0°g ve'e 0y g1y 8l ¢ 6V°T  gz-g **x 4 e £9°2 S0°¢ 81
96° 19°1 h1 9T 1Ip*y Ir'e ¢r-¢ 86°2 10°z 02'1 8T°T  yxx # *x ve e 8G°¢ ST
¢l 00°1 A ¢9°'T gz'z 8G°¢ wm.ﬂ 09°1 99°1 - 101 CO°T  yyy # **  90°2 612 cl
95" gg- AN} ¢9°'T ¢€9°1 §8°'T  29°1 S¢°T  por1 - l6® CO°T  yyy # ** €671 SI°¢ 6 Ny
98" ¢g- 4201 9T (G'1 S€E'T  66°1 SI'T 00°1 S6° CO'T  yxy o oxx 88°1 €12 9
95  ¢g* A8 ¢9'T gg°1 ¢E'T  66°7 cl'T  66° G6° 0T yxy # ** 68T AN g
95"  yg- b1 29°1 Avm.ﬂ €T g6°T IT°1 mm.. v6° CO°T  yxx # > G681 SI°¢ 14
95 pg- 4 /A ¢9°'T 291 Ie 1 6S°T 21°1 66° b6* - 10°71 >y f ** b8 SI2 £
9g" b8~  gp-r ¢9'T gg°1 €T 657 I’ 66° v6 " CO'T  yyq # ** 281 S1°¢ b4
95 gg- Ev°1 £€9°T 861 €T 65°1 L'l 66 - v6* CO°T  yyy # *x mm.H. mﬂ.m_ I
Sda oy
B Yadag |
‘/”/ -!/!f/.ll’o;[f’!’i’ T e e “
190 *31dag "bny Ainp  aun Aey L tudy el +qay “uep +agqg “AON "3dag ‘Bny potaay w
3190 mcwﬁasmm

;:wn;:.;aa::¢'!f:;;l;;n:;:;p:;;;a:;:;;mm,Ammmmmw

A}

W /soyuu uy ALIATLInaGNO) a4 | , , M

—



96°¢

0¢'T 88" 80°1 08" 26°1 22't 95'¢ 281
22'1 gg- | 81°¢ b

¢s" 88" 8L° 00°¢ 08'T €22 29°T 2/°1
9" 88"  60°1 €6° SS°T 8r'T  9¢'T 21'T 92°1
8" €8° 60°1 8¢'T ¢€'T 25T 92T 90'T +0°1
v 6.7 60°1 82°T 0¢°'T €I°'T 92°T /0T /g
v vlo 601 8¢’ 0€°T TI'T 92T 2I'T 9g°
v vl 601 8¢'T 0€'T 80°T 92T z1'T 9g°
vy vl 601 0OE'T 0e'T 80'T 92'1 2I'T 98
v vl 60°1 0€'T 0£°T 90°T .92'T 21'1 98°
v v.° 601 6¢°'T 0E°T GO'T 92°T 2I'T 9g
030 “AON  *300 *31dag "bny  A{np  sunp Aew [rady

18"
28"
61"
6L
8L

8L"
6L°
08"
08"
08"

“Aely

v6°
v6 "
€6°
€6°
€6°
€6°
€6°
€6°

Q94

J918W UdZouq # |
931 01 3Np 3[qLSSIIIRU] yyy
oldwes oy *xy

s

xxx  # *» §G°T 88°1 g
81
: 61
xxx  # > PG €L°1 ¢l
x¥xx # *¥*  PG°T LT .6
e # w2677 6977 g
xx x  ¢5°1 891 G
rxx  # *x ANm.H 89°1 14
xxx # ¥ 291 89°1 £
xxx  # *» 1G9°1 69°1 4
¢ #  wx 05T  69°1 I
SWESEIN
Y S ()
"URP "230  CAON  "3d9sT  Bny  poruay
390 but |dues
T C T g7 uoiyeis

wd>/soyww ut ALTAILINGNOD Q1314

45




: __
931 01 anp mS._mmmuumE *I\
’ . 9 dues o *x)

o
. %
R
S R SPYE 02°€ 89T 09:7 4., 0T sy g . S Sb°2 q
Iv'1 PT'Y Cwx geel 81
€9 96° gorp g, PO°E 06T gzez hger T 9% b1 ., R §T
89 26" gorp 4. L 26T Gy g PIT pge 50 10Ty geeg 02"z 21
ST6L 80T gy LT gryp g 86° e e, L v8°1 6
ST s0rr gpe T 20T g1y g BB 06 g AR A
L S T 201 g g T s g6, 8% xe gy b9°1 s
LA ks P 20T gy grey 8° 98" gg . B b e b
ST 601 gy 92T 20y L o8I g g BT waw g6, P pgeq £
A B 5T 20Tz gpe B9 g PR R SR 2
R ZAN N S LT 20Ty g 8" - gg- 8wk 967 T pgeq I

\ U493 Iy

Yids

— ....if//lffj! e —— TN N —

—_— ————

"29q *AOpN 3190 *3dag *bny b% aunp Aoy [ tudy “depy ‘qay ‘uep *09(Q *AON "1dag- "By POLuay
*190 mc.:qsmm

/X/n!falel:a/.}, ilf;//:xi. I [T ,c‘o.ﬁ.ﬂ.m,

46




€9 €67 §0°1 ¢8"  22°1 8I'l
a8 221
€9° 6" 60T 86" 22T +I'1
¢ 8L S0°T 80°T €2°'1 601
¢’ 8% 901 0T°T va'1 po°1
¢St 8L 10°1 OI°'T v2'T 0°1
¢ST 8.7 071 0T°T ¥2'T +¥0°1
¢ST 8L [0°T 0I'T tve'1 #o°1
¢s”  8L° (071 0I'T ¥2°1 90°1
30 TAON 300 -3dag ‘bny  Anp

8l'1

(071
ARNI
E0°1
9a1°1
8l°T

B8l'1

81°1

aunp

S0°T 86" gl g
£1°1 g

V'L - p60 - 180 gz
2¢°T  gg 26" 68"
€1 gg° £6° 68
28T pge £6° 68
26T 28 £6° - gg-
1T ¢g £6°  gg
8¢'T €8' - ¢6° gg*

Wo/soyuw ut A1TAI1INANOD a4

93L 03 anp 9[qQLSSIIIRUT 4y
9ldwes oN 4,

XXX

Xrx

XXX

Fxx

X ¥ x

e

Fry

Xxx

vy

v6"

v6 "
G6°
¢6°
88"
AH
98-
(8"

Aol frudy  -uey "g94  -uep -a9Q

¥x

¥x

¥

¥ x

xx

¥ ¥

*¥

“AON
190

- r—

~—

Vi et saf et et

f
8'T g1l g
21
8E'T €51 6
8€° T - 2571 9
8E'T 251 g
8T 251 p
86T  26°1 £
8T 2571 2
8'T  26°T; I
M SNERRN
SR B
3das By pojuanyg
buy duieg
.............. g uoirers

M~
<



9|dwes oy X¥

—

99* 9" 86° 08" 62'1 €21 80°T ¥S'T  $0°1 8" 12°T  xxx 26° Cxx VECT €2 g
) 921 _ oo 81
99 . ) ‘ 88" V21 : , Sl
v9° 96" 66" 6L° €2°T SI'I 9% g6 G6° r¥x 26° *x  PE°T 0¢-2 cl
19° 96° 66" 9" 12°'1 62'1 OI'T #¥S'T ¢ 00°'T 28 x¥x 88° ¥ PE'T AR 6 )
86 96° 66° 98" 22T 1I'T go'1 vS'T pg- 10°T 6/° *>*x 68" © xx 0g°T 6y 1 9
8" Pv6° 00°'1 £8° 12'T 201 801 87'T ¢g* I0°T 9/° xxx G8° *>  [E°T 81 G
86" V8 10°1 06" 12°T 20°1 80°T 981 g | I0°'1 ¢r° *xx ¥8° xx Le°1 81 14
96 8" 10°I 06° 121 €0°1 80°T Ge'1 pg* 0’1 gz *xx V8’ > [E'T 8r°1 £
5" €87 20°T 6" 221 201 80'T 61 pg- CL0T T4 aex 8" xx /g1 8v°1 N
(5" €8 20°1 16" 22°'T 20°1 801 LE°T  ¥8° ° 10°7 0L x¥x V8" »* [ET  gp°1 I
WEVEN
_ | Yidaq
980 ‘AON  "30q "3das  -Bny Ainp aunp  Aey Liady  -uey "934  cuep -ogg "AON  “1dag- “bny no*;om.
390 but | dueg
— A T o

o Wwd/soyun ug ALTATLIONGNOD G131




90L 0} BNp 3| qLSSIIDPU] yyy
a|dues oy *1

i

€1°T 02°I 88" 08" LI *»xx  GL°  xx  EET O TPI

98" €6 66" ¢6” 02°T 80°1 g
- 28° 6
96" 26 66" ¥8" 1¢'1 €0°'T SO°'T v2°'1 68" ¥8° 9L *xxx SL° xx  E€°1 ¢l . 9
9¢" 26 86" 88" 12°'T ¢0°'T 60°'T ve'1T ¢€8° 98" 9/ ¥ QLT xx €E71 AR S
9" 26° 86" 68"  T12°T $0°1T #I°1T 2¢°1 a8 £8°  9/L° vex GL7 xx £€°1 vl 17
9%° 26 86" 88°  T12°1 SO'T ST'1 [e'T ¢8° 88" '9L° o wxx G/°  xx  €£°1 AN €
96* 26— 86" 88" T¢'1 $0°T 91T 8e'1 ¢Z8° 88" 9/° x¢x GL7 wx EE7T A V4
967 267 66" 88" 12T YOl OU'T U 28 - 26 [L°  wwx 900 wx €8T £p°T I

| SU97 9y

~. yadag

*230 CAON  "31DQ *1dag *bny  Afnp  aunp  Aey | iady AR}y "ga4  cuep 29Q  "AoN  c3das Bny potaany

320 buy {duwes

T e e e e e e e e e e e f et s e ——

e,

1

wd/soyurt ul ALIAILINANOD Q1314

02 uoLiels

49




9L 03 anp d1qlssadopug ¥y
I dues ON  xx

-—

Q
85" 26" zg° (g ST 20T o171 gy 08" og- - R AT B g
| 08" ‘ g |
£0°1 6v'r . . - b |
85" 26 g (g 8I'T g LI°T 251 1g- €8 ;- | £
% 88 ggr - ST 66 /17 g 08" eg - RO 82T g 2
9 €8 g 08" 81T g1 MT Gp1  pg- .- 88" 2 vk o ** 82T peeq I m
. Sudyay
Yadag

.;rJ:|;uu4z;;u:xinjljiniitfp:;:fyl;;:4;;;;:::;:;:leollffla;uur;;:1; ———
930 Aoy 3120 *3dag *bny ALnp sunp  fey [ tudy B -qay “uep -agq Y "1dog - *Bny POLuay

V 190 m:__asmm
/flll!._ T T ,-,.&.li,..‘ T .-.,-,ﬁw,#o.mﬁ,w




9L 0} anp 3[qLSsadoeU] rrx
9| dues oy *x)

8T BOT W e 2T 66" €01 ppr 0gr - g 89" wex 200wk g1 geer L8 o

16° 9
85" 86" 16° 5
8T 86T 6T 6 2l 0T w01 s g g 89" S L,
| 85T 86T 96T 8t 2T w0 w0l 05T g0 ge- 9T k200 wx g T geel £
| O B0 6T st T w0l 40T 25T g g P e 20w geT gerl 2
897 86" 86" 6" 22T 20T bo'1 zor gy . 799" e 200w el gt

WELEIN

} — T W

980 C"AON 300 *1dag *bny  Aynp aunp - Aey [ Lady “JRy "q34  tuep 23y Aoy "3dag”  “bBny potusg
3190 but (dwes

, z . G i
i e




- : Srovt ooy CLMEa3900kU ] XXX
3| duwes o) x

¢9° 98" OI'l 08" gzl 9z'1 gop PPL O VLTE T 66" 89" ykx  wen L T g o

¥8°1 €0°1 9
82°T 22T 80°T 6g'7 0°1 G
29" v8° 82T 0I'T 801 9g°7 S - 21 b
¢ 8 L[0T 6" gzl 90'1 gop 9T /- SO'T 89"  wux xwx  xx .£E°l Ip°1 €
29° 8" 66 08" 82T $0'T 80T 9g'1 g5+ D50 89T wwx wax wa £6°T zper 2
29° £8° g6 08" [2°T 20'1 801 gpr1 g4+ - S0°T 89"  wxx wxx gy EE° T ¢p'1 I

S491 3}

——— | wdn

980 tAON  "32p "1das  ‘bny Anp  aunp Aol [ Lady B gay  -uep 80 CAoN  "idage *bny poLusy
‘190 but | dueg

T e

. €2 uoije3s

Wo/soyuw uy ALTATLONANOD Q1314




901 03 3Np 3|QLSSIVIPUL xxx
9|dwes oN %

53

8  ¥S°T 06°T 02°T [S'T v9" . 821 69"  xxx xwx x»  9€°1 AN g
8¢'T XXX XXX X ¥ ¢
€6°T 02°T 8I'T 291 €9 . 82°1 REE XX XN ‘ 2
98" ¥S°T 92°T 12°T 8¢'T 99" - 92°1 89" xxx wxxx *¥, AN I
‘ SUD19p
J. e
*3dag  Bny Anp  sunp  Aey (tady  cuey @94 cuep ‘23] Aoy tadagc  tBny pOL4dd
120 -but [dues
T Ty uon3eds

wd/soyuw Ui ALTAILINANOD Q1314




31 03 anp S1QLSSIIRUT al”
9] dwes oy ¥

. X
. <
. L
x ¥ ¥ ¥ ¥ [6°1 0c'1 mo.H 06° AR X ¥X¥ xxx gy ¥ 69°1 g
: | AR N G
. 90°1 . II°1 " - . b
* * * x *  {6° 90°'T 68" 80°[ x* ¥R xwx oxy 69°1 £
x ¥ ¥ x * 96" 2€°T 90°1 68° .00°T * ¥RX pxx | gy ¥ I/°1 b
x x ¥ * ¥ 9" 2l 90T g - €67 s ax oan *x .21 I ;
, S483 9 !
y3dag o
| % j
!

980 tAoN 190 "31d3s  *bny ALnp aunp ey Liady  -uey ‘@34 uep -29g Ao -3dag- *bny POLuay
120 buy | dweg

. G2 UOITEIE

WO/ Souu Ut ALTATIINGNOS a1314

iy




e

€1

veT
€e°l
€€l

e Rk £t 5

82°1

8L'T
[1°1
[1°1T
91°1

e I S T i

0e°1 * ¥xx
€'l « XN
2€°1 ¥ XXX
€T «x ¥
62°1 x XN

62°1 * ¥

X XN
XXX
¥¥¥
XX ¥
ryx

FX X

9Np B[QLSSAIIRUT yyy
9| dues oy

*¥

XX

*x

*¥

*¥

¥

N M St 0 @

I

S4B
ydag

‘bny  Ainp

aunp

Aey

ARl *g34 "uep -39

wy/soyww ut ALIAILINGNOD Q1314

“AON
"190

T T e e e e e e e

poLuay
buy [dueg

uoL3eIs

55

n—



N

i B 331 03 anp opnwmmwuumcm wxyl
aldwes oN
* * * ¥ * <0 2e'1 gz'1 98" A * XXX xxyx  yy ¥ s g
¥ ¥ ¥ ¥ *, 00°1 * XXX wxx ¥x ¥ ¥ S
¥ x x ¥ *x  8b°1 . ¥ X wxx oxy ¥ x 17
¥ ¥ ¥ ¥ ¥ 20°'1 ¥ FHRE XX¥ gy ¥ X £
¥ * * X *x V01 I2°1 98° £€°1 X FXX xxx yx ¥ * Z
* ¥ x ¥ * V0°'T  ge°1 0’1 g9 - .mm.H ¥ *X¥ %** *x * M I
| LNEREN
380 "AoN -390 "1dss  ‘Bny Alnp aunp Aoy [ rady B g3y -uep 990 Aoy -3dag *bny potuay
120 buy [ dueg

L}

wd/soyuw, uy ALIATLINGNOD @1314

T e e e . —

L™ uo[qe7g

66

Ml



o —————— i e A A B e ' 0 55 1 £ 2 o3 S o

TABLE 5

FIELD DISSOLVED OXYGEN DATA

™~
L




bb'6 65°g

—

0°8 20'8 s8's 01, ggg ggeg 6 298 b8'0T  ypy g
———
*1das  Bn

¥ Anp aunp  Aey L tudy

I5°¢

*  61°¢

*AON
190

"3dag

3 dues

,;
ON

xy

58




8T°0T sxxx

0£°'9 9G°G

v-et

66°21
82'€1
29°¢€1

12°€T

26°2l

X

ry

R

»¥

TOR¥

XX

331 03 3np 3[QLSSIIIOUT 4y
3| dwes o)

86°1

08*

¢6°¢
§9°9
88°¢G

00°9

g
9
S
14
€
I

I

SU97 9l
y1dag

"bny  A(np aunp

L

*AON
*390

"3dag’

potuad
buy | dues

N39AX0 @3A70ssIa

y uonels

59



ST°01 926 S€°6 €°L 052 88°F 62y

€0°L  /1'; pzeg 81°11
2€°01 22 2€y e
[8°6 6/ 8I°L  pgyp U518 gey g 9L°0T g ax
2L°6 207 790009 g 8L vru 1evg ggeqp wxx xx
09'6 0y 18°9 209 955 4org 99 g2 zge; . xx
95'6 6711 89°L 129 09 gpeg 99 08'2 92'g 49+ 1 B
S5°6 2617 6geqp SLTL92°9 gyg qpeg 5€/ .

50°8 gz'g €80T  yyx l6°11

C XX

L/Bw uy N3n,v0 03A708s1g



R L NG, T X TR T RS 13, TR S

) 82 01 3Np 3|QLSSAIIRU] yyx
. m_asmmoz**

Sv°6 SI'6 16°8 /°G 6572 €€'1 29°C 928 16°9 98'8 28'6 xxx EE'I1 xx 1[0 /9°g g
96'6  66°8 v2'T  95°€ 82'9 _ .. 6 ©
Iv°6 90°6 6g°€I 9°9 9/°¢  85°9 859 9/°8  99°0T wxx 8E°TT 9
9°6 1678 28°2T 9I°L 99°9 80°S 83°9 1§°9 29°L 9/'8 8B'IT wax 22°11 - g
€'6 98°8 0€'¢l €1°L -9L°9 8E'Y 19°9 69'0 9/°/- 69°8 80'TI xxx L0°IT &x ©8°9  6p°g b
066 ¥L'8 E9'IL 9v"L 88'9 €L°L 69°9 OL°9 06°L 19°8 BI'TT xxx 20°T1 wx 02°9 207/ £
61°6 88'8 ¥B'0T 8v'/ 669 20°8 29'9 98'9 86°L 6G°8 [2'IT wxx P60 - xx  $0'9 g7/ 2
02°6 66°8 20T [y, 20°LSE'8. 29°9 98'9 128 1S'8 26'I1 wxx 88°01 ¢ 89°0- Gg°/ I
SU3] 9
yadag
‘980 AON 320 “°3dss  Bny x_quUmczﬁ Aey Ltady  -aey  cgay cuep  -29g *AON .pamm., *6ny . wo_gma.
320 buy | dueg
‘ ) 9 uoijeis
L/6w u}p  N3I9AXO G3ATOSSIO - . o :




61°'6 (£'g 81°8

Te°g

9€°'8  g0°'g
60°6 /v'g ¢gz°g
¥0'6 G/°g 8¢°8
€0°6 28'8 pg-g
v0°6 58'8 1Ig°g
v0'6 $8'8 ge'g
50°6 988 Gpg

S0y

90°g
8h'g
89°g
96°G
019
84°9
€99

2v°L 8g*
82°L 9p°1
1€/ gp'e
£2°L 25y
-12°L 214G
61°L 2p°9g
61°L 96°9
12/ 8I°g

"bny  Anp aunp

88°2 €0°9 60z

25°S 8/°S 9g-g
SI'9 829 ¢py
229 €°9 pyey
¥2°9 . 15'9 gy,
529 8p'9g - gyry
62'9 989 gy,
S€°'9 €I, g5+

Aey

(/6w uy

L tady

124
957/
68
58
858

- $5°8
bS58
.95°8
09°g

“dey

1€°6
8.°6
69°01
96° 0T
01°11
81°11
2211
62°11
€€ 11

g94

NI9AX0 03AT0SS]g

Xxx

XXX
xXxx
XXX
x¥¥
rxy

Yrx

“uep

91 03 anp m—nymmmuum:H **m
91 dwes ON xx
PIIT - xx 287y 2gy g
| 21
% GGG .6
96°0T «x gg'g 6€°8 9
€LOL xx  07'g g6y G
€L°0T  4x  gg'c 26" ¢ b
V90T wx 209 gpey £
19501 - wx  $g'g [z 2
LS50 xx  g17g. 2 I
SNELEN
y3dag
% CAON t3dag -y umMHMMJ
190 buy [ dueg
,p::J;xlxlullfx-,lif;-.N.AmmMﬂmw




931 0} anp 3|qLSSIIIRU] yxx
. 9| dwes oN yx
&
81'6 ¢9°8 G/'8 €2°2 8€'€ 0% 82 GF'c 10°C S 897 8LUTT wxx 2L°01  xx  Ib'¥ ¢6°¢ d
| | | 2G°L SETTT wxx - §°2 21
96°8 V€8 1S°'8 ¥9'f t6°G 88°T 2.'S SG'9 28°9 028 OF'TT xxx [V°OT xx $I°G vLtGl. 6
86°8 8Y'8 G9°8 €2°S 99°9 9°S SI'9 €/°9 95°9 29°8 LE'TT xxx 0E°0T xx 0£°G 60", 9
66°8 89°8 098 H¥2°S G68°9 €9°S 8I°'9 98°9 ¥6°9 L£L°8 EE'TT xxx 22°0T xx . ‘€/°G 8¢°L g
10°6 09°8 vv'8 SGS°S .G6°9 99°G 22°9 06°9 £6°9. §8°8 NW.HH xxx V1°0T  xx 66°G ve*9 14
006 6S°8 6E'8 €L°9 66°9 GL°S [2°9 86'L [6'9  06°8 CETT xxx 60°0T xx 8179 ¢t 9 €
€0'6 95°8 6£°8 86°9 90°L 0I'9 1£°9 ¢l'8 869 ./6°8 IE'TT xxx T10:0I - xx 9/°G €¢°9 4
€0°6 LS'8 898 90°L 80°/Z ¥8°9 2£'9 €I'§ 82'/ ) 0'6 O0€°TT xxx 26'6 »  99°9- t0°/ I
. ENERETN
_ _ yzdag
980 CAON  "390 3das  cBny Ainp aunp  Aey Ltady  -uey  °g34 cuep -33q Aoy .pamm. ‘bny nowgma.
‘300 buy | dweg
M ‘ ~ g uoiyels

/6w uL  NI9AXO GIAT0SSIQ

63



v9°'6  20°6 06  (yp vS°L g6°¢ 56°G  9z°g €L°L 88y S6°1T1

05°8 2g°11

| | SL°8 z/°11
18°g 65°V 81 47509 6v°9 6€'L 669 g9-17
86 598 235 gpeg WL 80'E 99'9 ypeg 9L €06 0917
96 85'8 99'g gg-c “8€°L 9% 9gg 65°9 ves  ggeg 65°11
126 25'8 09'g  zq-, 82°L 8y g9+g 22'9 621 106 65°11
816  05'g ggg L €2 6b'g 379 0v°L €€’ 216 gg-1p
816 /v'8 gg'g g, 80°L ¢5°8 °IE'9  gpy gy, ¥2°6 8517

L/Bu ur  yN3gxxg 03A10SS1g

XX

*xx
xxy
Xxx
*xx
..3,*
Xy

¥¥x

91 03 anp 9191sSa20pu]

*x

xx
*x
xx
Xx

rx

*¥x
9 dwes oy x

88'9  /z'9

89°91.
¥6°9  peeg
99 gz
- 88'9  yg-g
89°9  pg-g
v5'9  zeeg
¢§’9 - 1e-g




ve° G

8l°¢

20°2 S1°/

801 0} 3Np 9| qLSSIIIPU] yyy
dldwes oN 4y

vl 8L G¢'¢ 8"  6/L°C €9°¢ ¢9'8  xxx 80'IT  xx  Gp'I GL°2 g
69/ 8I'€ 86°T LE° 8672 GS'p el LS8  xxx 82°01 68°1 81
2Ll 61°8 00°9 G/°¢ 6¢'¢ 6¢ 6L°€  26°V 28°C2 YS'L EP'6  xxx L0°0I ¥ 20°1 Ev'I ST
¢l’8 BE'® 91°8 /0% 8I'%F 6" 25'F 80°S 6G°7  8€'8 PSOT xvx 60°0T sx /b°Z 6E€°9 21
$6°8  G¢'8 228 69'F SI'G 9/  gz°g 86°G $S°9  18°8 [6°0T =xxx 80°01 sxx 'Gz2'C %29 6 e
08°8 ¢2'8 92°8 8/°F 88'S €£°2 /S°S ¢€£°9 BL'L 968 SI'TT wex ¥0°0T  xx  £0°% 8479 9
88°8 [2'8 82'8 BI'G 86°S 8/°2 85°G  $9°Q S2°L 1076 ¥$2°T11 xx« ¢0°0T «xx Gb6°C 869 G
v6'8 G2'8 1€°8 8€'S .$6°S 76°G 09°G 19°9 0£°L- [0°6 2E°11 xxx 66°6 ¥ 16°¢E G6°9 14
86'8 ¢¢'8 0€°8 29°S  S9°S £¥°9 pp'G 299 €L 01°6 8E'TIT «xxx 26°6 S A A ST L £
10°6 12°8 62°'8 69°S  ¥9°G 0£°L 6V°S [9°9 gzgy 916 v 1T xxx /876 ¥ 657 8G9 2
€0°6 62'8 2£°8 98°S  ¥L'S 60°8 09°G ¢€/°9 9/ 02°6 8P TIT =xxx 2876 xx 86" ¢6°9 I
S437 3
yadag
980 CAON "32Q -3des  -Bny Aynp aunp  Aey [tady  caey  -qay ‘uep *dag  AopN .pamm. ‘Bny wo*xﬂmmw
3120 buy | dueg
o 0T Uofyess \
L/BW UL NI9AXO 03AT0SSIQ i



. - 91 03 anp 91qLSsaddeuy 4y
- - . 8ldues oy x
826 G6°8 22°'g ve'¢  se'e 6g°1 Sv'e g0y 00°9 V98 GEU2T gk 09°TT  x« G171 G¢°9 g
G076 0 LT'8 6Itz 89°¢ 89°¢ 8g‘'g 60°L 9/°g vﬂ.mﬁ *rx *» 21°g LT°9¢. 6 S
86°8 V6'8 zz'g 88°v 89'c gzg'c 89°'v  82'9 19y IT°6 T10°21 sxx bO° 1T *x  [/G°g ¢h9 9
¢0'6  GI'g S¢'8 85°9 v8°S 09y 0I's  2bv°9 09'L (26 C6°TT  xuy 98°0T  xx . '89°9 829 g
50°6 1¢'6 ¢€'8 869 “L6'S $2°'S to'g £5°9 69y, 0E'6 U8'IT wyx ELOL  xx  pGeg 62°9 14
v0'o 9¢°6 6£8 €8/ 96'S ¥9°S gzp'g 89°9 69y 0v'6 ./L°11 ¥ G9°0T 4y 9p°g 259 £
S0°6 gz'6 Iv°g - 588  (/'9 mN.m wm.m 0L ¢ Nm.m. 6576 89°TT  yyx 8501 ' xx gz2°g c€’9 b4
S0'6 2’6 9¢c°g vI'6 9/°9 v'6 v5°'S ¢9°g 88°L 08'6 p9-171 ¥ex 16701 gy Ie's - 197y T
SNEVETN
1:; Y3dag

1des  -Bny ALnp sunp  Aey Ltady  -uey ‘@34 uep -29g *AON .uawm. "Bny vopgm&.

_ 390 but | dueg
,/Illlf/[l'/.jlw#;fiii T T uoryers

L/6w ur  N3gsx0 a3A10SS1q




62°€

98°¢
22°S
856
8€°§
25°S
0€°S
£5°6

*bny Anp aunp

§5'8 8L°6

26°L 9.6
¥6°L 986
26°L 266
€6°L S0°01
88°L 21°01
85°8 ¥I°01

Aoy [iady  taey

10°¢T  wxx GE'TI
vx
G6°'IT «xxx 00°11
26°T1  xxx 26°0T
¢6°TT  xxx $8°01
88711  xxx 6701
88°TT xxx 2L°01
68° 11T =xxx 69201
98 11 =xxx ¥9°01
“qa4 cuep °23(

*x
*¥
x¥
x¥
*x
X
*¥%
X¥

x¥

"AON
‘3920

DOL 0} ANp ALQISSIIIPUT yyy

oldwes ON xx
8¢ 1 1€°¢
69t 62°¢
€09 £€8°9
8L°G GG°9
2L"S 67°9
¢s°§ 90°9
LTS GV 9
8r°G G1'9
It'9- 217t
‘3dag *bny

N3I9AX0 G3AT0SSIa

(ST~ " o B Co BN o ) SN QU N <'s

N

I

SU437 3y
- y3dag

. potuad

Lo

67



816 90°8 188 gg'g 8L'€ €£°2..89:6 _29°9

v0°6 _
86'8 108 99°g 86'F 80°'¢ ,
c6'8  90°'8 p5'g8 9z'g [8'V 6L°%v 98¢ ¢l’9
¢l’6  5S0°8 Sp'g 60°g 8LV 0£'§ 22°9 mA.w
8I'6 /08 se'g 86 74N €676 2€°9 8479
¢¢’6 €I'8 0£'8 28y LY ¢0°9 .1v"'9 gg°g
ve'6 SI's 9z°'g 8V 2.'v 609 6e°9 989
£2°6 ¥I'8 ¥z2°g .ome. vl'v 2€t9 29 g1y

8/l ¢m.m QL7 01

¢9°01
v.701

2L "¥8'8 bge0r
2€°L 6.°8 8801
0v'L 9.8 6701
€0, 9.8 8601
2L 208 7011
vl 61'8 boTI
2v'L S.°8 80°11

Ji

9L 03 anp 91 GLSSAIJRUT yyy
aldwes oy

*xx 8E°0T * xy 02y

*rx [6°0T xx OQT°g
¥xx [9°0T 4 wH.m
#2001 xx BI°g
*xx 0€°0T  yx IT"s

*xxx 61°0T 4 60°§

xxx 10200 . xx  60°G

*xx 68°6 *x  60°G.

T ———

980 Aoy *39g *3das  bny ALne  aunp Aey [ rady “ABW  °ga4  cuep 330 “AoN .uamm. “Bny uo_gwa.

——————— e

L/Bu uy N39AX0 03010s51q

190

4

e

8G9 g
Sl
A
65°91. 6
679 9
G6°9 g
Iv°9 4
AR . €
80°9 4
8979 I
SNEREN
| yadag
bu | dueg
- tT uo 13e3¢

68



931 03 3NP B[QLSSVVIRU] yxy
didwes oN xy

G1'8 €L°L (676 [8°€ 86" 28°T vv'2 0.7 89'v S/ VPL0T  xxx 85701 xx
628

[6'8 887/ 68°¢ 88" 0/° @@.#. G/°¢  86°C 95°8 08°0I x¥
688 €1°8 [8°GT  28'%¢ 29°T 95°T ¥/°S 82'%t 999 169°8 06°0T xxx IE°0T  xx
¥6°8  91°8 8I°'¥L 0T'S SI'S 96°1 80°9 62°9 20/ ¥/°8 96°01 x¥x 82°01  xx
00°6 ¢I1°8 Ov'2l 82°S 88°G 8G°G 829 G0°L 8S°/ 2/°8 20°TL wxx 22°01  xx
G0°6 60°8 9/°T1 €2°S G609 6I'9 82°9 90°L 09°L 69°8 90°TI1 xxx 9€°0T - xx
¢l’6 S0°8 6v°IT  GI'S . 609 8£°9 22°9 81/ 09°4 69°8 80°TT  wxx 28701  xx
SI°6  €0°8 20l 01'S 219 85°9€2°9 €€/ 197 /9°8 21°T1 sxxx 2E°0T  xx
22°6  £0°8 ¥6°6  bI'S 82'9 S2°/ 029 26/ 09°L .SL°8 SGI'IT sxx EE20T - xx-
S¢°6 €08 20°6  VI'S 22°9 €P°L $2°9 [SL  €97L% SI°8 SITT sxxx L2°0T x4
980 CAON 330 t3das  Bny  A[np aunp  Aey  [Lady  cuey "g34 cuep °29Q “AOjN

"190

L/Bu Ul N39AXO GIAT0SSIQ

“3dag

GE'T

8v¢
[1°9
Ge"g
€976
G9°G

A

Sv°9

€9°G-

80°¢ d
81
86°1 © 61
€0°9 A
2Ll .6
9€° L 9
v0°L g
66°9 1
[8°9 €
6879 4
€L I
S4913)y
yadag
6Ny poruag
but|dwes
vl uotzers

69



V.8
ev’'8
98
19°g
06°8
90°6
v1°6
86
€2°6
ve'6
L2°6

"23(Q

G4
61"/
85"/
8L,
£1°g
S1°g
£1°8
[1°8
2I'g
11°8
[1°8

"AON

S6°8
298
Lv°8
S8
6€°8
£E°8
0oe"g
L2838
G¢'8
2¢'8
£2°8

390

€LY
8L°p
vi-g
L1°§
S1°§
s
80°¢
80°S
90°g
80°§

£€°G

*3dag

261
50°1
26"
92'2
29°p
by
€Ly
.25
0b g
80"
6L

*bny

91 03 anp 91qLssadoeu] o
8| dues oy xx

ISy g1°g

9" 69° **x 09°T1  4x  go-p v6°¢ g
6b° 6" Am«.w 89°¢ V6°L 19°§,  yyy £0°TIT **. v8* 181 81
0s° 89°1 mm.w 89V 628 £9°6 ¢ 910 - 4y gg° G1°2 61
89"  $9°g bm.v §9°g 8978 9T 01  yux VS0l xx 7881 S¢'y ¢l
ev'e c0°9 @w.w 8E'L " G/°g mw.oﬁ *x 0P°0T 45 gg 7 84761 6
95°S 219 8I°L 2¢e°y 8.°8 0701  wxx 92°01 *»x gy S6°9 9
¢L’S 92°9 ww.m 8v°/ .mmwm I870T sxx p1°01 ** . G8°¢ v6°9 g
8L'G 29 zﬂw.x 057, 648 mm.oﬁ **x C0°0T  4x  ggeyp ¢6°9 b
8'S 829 2L §5°L  60g 86701 wxx £6°6 02y 489 £
¢6°G" /2°9 92°¢ mm.« -08°8 E0°TT  xxw 06°6 **x 6/ 98°9 4
¢6°S ve'9 1py 85, €8°8 SO°TT yyx SL°6  xx 607G - [8°9 I
: S4339)y
Yyada
Ainp aunp  Aey [ tady e +qgay ‘uep  agg >ozn:wwmmmjllww:< | uo*;mM4
*190 buy | dueg
r:f11s1:u:||cnrwaﬂlslu;nur:r:;:nnfltlntlflll::-wr:ll:pa.,f;rflr;mmammmmMm

L/Bw ur  N3gax0 03A708510

70




831 0} 9Np 3[qLSSAVIRU] 4yy
sldwes oN

/AN

(V'8 056°8 25°8 €'y G5°T €9 gg° 19°T S9°% /S8 20°T1 sxx >  8h°1
I2°8 9p-g G- 147AR7 vv°8
86°8 15°g L' €0°T 25" 682 262 8L P bv°8 ) ’
8L°6  6G°8 9/°pT 99y 80°€ 69" S£°9 80°¢ G6°p €978 [S70T xxx.6G°01  xx A
€€°6  G9°8 GI'€T  80°G ¢9°v 892 91°'S 8e'9. 869 7978 8G°0T xxx 2L°01  4x e8P
6€°6 098 10°21 9I°§ 80°S S6'v V.G S6°9 gpy S9°8 $9°0T xex 99701  x« 26
bP'6  6v°8 05°11 ¢I°g VI°G 86V ¥/°S ¥0°L 9y £9°8 99701 wxx 9G°0T  xv A
99°6 8v°8 19°01 #I°g €L°S 96°v ¥.°S v0°L 15/ 898 99°0T wxxx 8V°01 .«* 98"y
6V°6 Gv°8 6876 I1°S "22°G6 86'v ¢/°G v0°L 6v°/ g9'g 89°0T =xxx LE°0T xx 89°%
¢5°6  9%.°8 9¢°6 S0°S  ve¢'S 89'S 8/°S  z20°/ 8Y'L ¢L'8 €L°0T xxx ££°0T xx .om.m
£5°6  90'8 106 80'G  82°G 9€'9 //'G  66°9 BY'L. 2.8 SL°OT xwx 8EOT *«, 62§
390 CAON "33  *3dsg *bny  Anp sunp  Aey  [tady B[ °ge4  tuep -oaqg *AON .uamm4
‘130

L/bw uy

NI9AXO UM 105510

0e-g

8y 9
899
YA
8Y'9
£9°9
063
¢8°9
¢6’9

T

6ny

PN M < W O

81
Sl
¢l

SWERETN
Y1 dag

pPOLJdg

buy

~1..:7/ﬂ

71



NP B[ QLSSIIIRUI yyy
a|dwes ON xx

oc'6 868 9.8  2¢£'G9 80°T 9¢5 2¢° €L NN.NJ 8G°L GE'V  xxx 0€°0T «xx ¥8°¢ AN
: | 2 L6°C xxx Cxx 8E°Z

ge'e [6°8 69°8 8IS 20°T 1£° 69'¢ 98° VL'¢ 69°8 98°9  xxx ) x  28°1 eL”

66 9L°8 9¥°8 92°S 112 €b° 8z't 08°'¢ 68°€. 19’8 8101 xxx 9101 xx  E€P° AN/
gy'6 98L°8 8E'8 1€°'9 GO0'S 9T° nvmm.m ¢8't 60V 89°'8 mm.oH *»xx S1°0T  xx  ¥8°1 e8¢
056 998 €€°8 91°G 82'S tv'v 8L°G H0°S 95, GG'8 8E'OI wxx 60701 xx 80°G - LIV
g6'6 V9'8 ¢€°8 vI'G 9€°G ¥S'F 08°S 62°G 09°L 29°8 6E£°01 sxx 60°0T xx $¥°G 91°§
16'6 €9°8 1€'8 8I'S .6£°G 8S9'v 16°S 0§'S +9°¢ €9°8 Iv°0T xxx 80°0T  #x  $I°§ ve g
66°6 €9°8 0€'8 LI'S ¥v'S €9'v 06°G I¥'S G9°L 19°8 tH Ol sxx 80°0T wx 20°S 01°s
29°6 €9'8 8Z'8 BI'S 6V'S €S'V <96°G 6G°S 99°/ 668 9F°0T xxx-60°0T - xx 12°G A
¥9'6 Vv9°8 0£°'8 NN»m_ SS°G [b'v ¥6°S  S9°S  99°/ 09'8 2§°01 ¥ex IL°0T  xx  1€°G - pI°G
980 CAON *300 3das  cBny Anp sunp  Aey  [Ludy ‘B *Q34 uep 23Q “AON .uamm. mm:<

130

L/Bu Uy N39AXO G3IAT0SSIC

g
81
a1
el
. b

9
S
14
€
¢
I

FEREN
yidag

 powag
buy [dweg

L1 uotyers

72



821 0] 9np B|qLSSIIIRU] yyy
aldwes oN iy

ve'6  0L°8 18°L €6'c 652 1S 862 . vI'T  2€°G 8I'8 VL0l xex 2501 v 8T 24°1| . g
98z Ll't p9°2 100°8 21
2€°6  6L°8 ¥6°L 80°S 90°G 9T°T 85t /6°Z €€°8 99°0T wxx ££°0T s+ SIS OI'b|. 6
€€76  0L78 928 €2°S 19'S 8€'E 6E'S  S2'S  88°9 GG°8 [9°0T sxx 62°01 wx  S°G g9t 9
PE'6 0L78 BE'8  ¥2'S  99°G 28V ¥S'S 2SS €9°L S9°8 69701 wwx 22°01 o xx  88°S  [0°G g
BE'6  0L'8 LE'8 €2°S .B9'S 61'S LG 20°S 0L 29°8 2L°0T wx 02°01 s [5°S  GEG| b
W°6 0['8 6E'8 22°G  2L°S 2¥°S 28'S  ¥9'S 89, 098 8L°0T s 20T xx 85°S  Ge'g| g
Pv'6 048 T4'8  22°S  BL'S SE'h 26°S  €£8°S TLL 65°8 98°0 ws 92301 - xx. 89°G  9p°G 2
Ly’6 LL'8 2’8 €E'S  6L°S YKL §6°S  ¥8°S  TL°[ 09°8 €670 swx ¥2°0I ¢  $S°S.  6G°g I
. S4a79)y
y3dag
390 CAON 390 "3dds  tBny A|np aunp  Aey jrady  cuey ‘G4 cuep  to3Q  tAOYN .uamm. "6ny voﬁuma.
120 but | dureg
) Sl uo1ers
L/BW ul  N39AX0 G3AT0SSIQ

73

o —_-



3JL 07 anp 3|qLSSaIVeU] )

. aldwes ON xx
0’6 16°8 18'8 8¢S SL°T 0§ wL'G G2°€ T9°€ vbTL 98 wex T0TIL xx 672 5C7C g
| o lus . 81
81°6 : 66°L SE'8 | §1
gz'6 €6°8 19°9 8E'S 9L°€ §9° A 8S°€ 2L'8 (1'0L wxx 66°01  xx  [2°€  €G°T 21
ge'g V68 ¥9°8 99°G  6¥Y'v tv'2 b.'S  8L°v  ¥6°G 2L°8 9€°0T xxx 8P°0T xx 89°C  ELV|. 6 N
1p°6 66°8 29°8 99'G 88'% v’z 26°G §2°  0L'9 89'8 ZW'OL xxx SV°OL xx EL'V 8579 9
1€'6 [0°6 868 ¥9°G 85'G 69°€ 68°G 60°G 818 0L'8 LU'OT wex LU°OT s €979 69°§G g
1b°6 60°6 S5°8 29°S .¥9°G 2¢8°€ 88°G mo.m 12°8 [9°8 mmﬂoﬁ wrx LU°OT  xx  2€°G  LU°G ¥
[€°6 26°8 25'8 [S°G 89°G 99t G8°G 9g°§ T1€°8 £9°8 2G0T xx OP°OL  »x 29°G  6V°S €
66°6 06°8 0S°8 ¥S°S [I'9 26°€ ¥8'G LSS 2€'8 .[978 $G°0T xxx VP01 - xx 21°G  82°S Z
Z0°6 68°8 ©5'8 ¥9'S €29 Sv'v 28§ L2'S 2v°8 9/°8 8S°0T wxx EV°0T »x GG5°G - 85V 1
- | NERE
~ yidag
53¢ °"AON °300 °3das  cBny Ainp sunp Key ___;a< “dRj  *Qd4 uep 230 °"AON .uawm. *Bny nOwumm
*120 buy dwes
\ | , 61 uoi3e3s

L/Bu Ul N3I9AXO 0IATOSSIC




[L°S 29" bE°T

9L 0) NP DLYLSSOIIPU] yyy
apdues oN i

¢v’L 8E'8 26°L 80°¢ £e’¢  vr'v €8°L OV'0T xxx L6711  xx 0§'% 82°¢ d
| 808 .6
S§°L ¥§°8 86°L 2079 ¥S°9 IST 96t  99°C  £b't $5°8 62701 xxx €8°0T  xx  9G°% 6 b 9
€08 €4°8 618 80°9 vv'9 89°T 89°G 92'%¢ QI //°8 8E'0T xxx $8°0T -~ xx  €8°F v2°G g
91°'8 648 0v'8 £0°9 .2€°9 81°2 S6°S G/t 224 G/°8 Iy"0T xxx €8°0T  xx  9%°G £9°G 1
2’8 S8'8 ¢5°8 66°S 619 €9°v €1°9 82°S 62°/L £4°8 6£°01 ¥ 08°01 xx G679 0v-§ - €
2€°8 omuw €5°8  [6°S  9/°9 66°9 [I°9 [§°S 8¢°L 1L°8 TP°0OL sxx 9£°0T - xx- 2€°G v9°G VA
9¢'8 ¢6'8 v¥9'8 0S°9 629 Ov'L 81°9 €L°S 0S°/ ¥.°8 P 0T xxx 2L°0T s+ 65°G- 0079 1

SU97 3)y

yadog

930 CAON "3dn t3des  Bny  A|np aunp  Aey Ltady  “aey  *ga4 cuep -23Q *AO} .pgmmA .mr<...:roﬂpma,

*120 buy [dwes

) : 0z uoLiels

L/6u uy

NI9AX0 03AT0SSIC

75




801 0] NP B[QLSSIIIRU] yxx
9ldwes ON yy

€0'6 10°6 vO'OT 80°L ¥#L°G #9° ¥8°2 11°'2 10°8 V6'L ¥2°21  wxxx xxx  xx  20°C ¢e’g g
0L°L S
: ) v9° vore - /28 14
80°6 88°8 ¢8°6 v0°L S0°9 28'¢ ¥0'E 8p'e 06", 0£°8 10°21 : £
G1°6 80°6 66°6 vl S2°9 ES°C€ ¥6°¢ 16°€ [0°Q LE'8 G6°TT  wxx *xr xx  12°€ 9% 9 4
81°6- ¥E€'6 ¥0°0T +th'L 8E°9 BE'Y S9°9 90°v €1'8- 6£°8 Vo'l »xx xxx  xx G6°'%  8G'9 I
SU31 9
yadag
230 "AON *320 *3dss  -bny Ainp aunp Aoy [tady  -aey ‘a4 cuep -28g "AON .uamm. *bny no_Lma.
330 but | dweg
. T TR voryers

L/6u ul N39AX0 03A10SSIG

76



0L 0} 9Nnp I QLSSIIIRUT xxx
9|diwes ON xx

G2'6 88°8 SG6°L 8€°G ¥L°9 TL°T €6°9 W6°€  [9°L W¥E'L SGGTOT xxx ZVIT xx 97T Ev°9 - d
28 . 9
12°6 68°8 LE°8 G
816 988 88°L 82°G .99°9 8L°¢ ¥§°G 9€°S <29°L vb'8 19701 1
22°6 €6°8 ¢v'8 2€°9 699 8O0t 29°9 96 8LL L¥'8 26701 xxx L2711 xx LE°Y 0L°6 €
€¢°6 20°6 $5°8 S€°9 G5°9 85S¢ S9°S  LL°S  8L°L 8%'8 S9°0T sxwx 92°IT -xx B8I'9 02°9 4
GZ2'6 90°6 ¥.°8 <¢9°9 299 8/.°G TI/L°G 2879 06"/ €5°8 6701 wxx OE'II xx 82°G - G¥°9 I

SU21 3

yrdag

*29Q AON 300 ades  bny Anp aunp  Aey Ltady  caepp "gd4  cuep 230 CAON .paom. "bny now;wa_

390 but | dues

T e

L/Bu Ut NIDAXO QIATOSSIQ

77



[L°8 §9°/

LL°8 09°01
€8°8 0¢°01
68°8 56°6

s

€v°g
61°9

22’9

XN

¥
¥x¥
Xy

XN

X

¥

*r

*¥

X

901 0] 3Np I[GLSSIIRU] yyx
aldwes oN 4y

"3dag

Anp  aunp

*239(Q

*AON
"190

L/Bu UL N39AXO 03AT0SSIq

1

2€°€ 00°S g o
9
g
65°9 17
ALS°G: 6€°9 €
8§°'G . /0°9 K
19°6. " 6,9 I
SU37 )y
yadag
"1dag "6y potaag
buy | duteg
I AT YETRES




£6°L 1£°6 S2LE ¥S'T 12°6
G8'€ 98°Z 8I'S

¢9'8 ¢8°8 01°S ¢S°'S $5°g

901 03 anp 3|qLssadopu]
9{dues oy

<

20°8 G976 20°0T  yux xxx

1¢°6

G6°L .90°6 .
¢l'8 G6°8 [0°0T  wxx xxx

g
- €
4
1

NEVEN
yadag

*bny  ALnp aunp

dB Qa4 cuep -29g

no_gwa.
but | dueg

N39AX0 d3alossia - |

beuoiyeys

79




8D[ 03 3NP J|GLSSIIIRU] yyy
9ldwes ON xx

431EM MO| 03 8np 93LS yoead 0] J|qQeU]

o
. 0
¥ x ¥ * ¥» 12°L Lb'L ¥S5°9 656 96 PR XXX xx ¥ 0¥ d
Iv°6 S
00*9 . 62°6 14
x * * ¥ * 9279 19°9 - [S°6 SI°6 ' x  xxx Xxx xx ¥ GG°¢E €
x w ¥ x x 2°9 81'/L 8/'9 6V°'6 . 86°8 ¥ RX¥ RER - oxx ¥ 08"y 4
* * * * * €0’9 89°L 25'9 8h'6 S.'8 . ¥ OFR¥ Xy ¥y ¥ - 2979 I
. NEFEN
yzdag
9230 CAON  *320 “3deg *bny  Ainp  aunp Aey [tady  -uey ‘434 cuep t23Q  “AOpN .uamm. *bny , nomgmm,
*390 buy | dweg
) : I AR T

L/6w uL N39AYO G3nT0ssia -



931 0] anp 3|GLSSIVIBU] yxx
aldwes ON gy
9np 91LS yoead 03 3|qeun

N39AX0 43A70SS1a

XXX ¥XX xx ¥ ¥ g
AL ¥ X ¥ g
XXX X¥¥ ¥X ¥ ¥ 1
FXX OXX¥ ¥x O x ¥ £
FXX OXX¥ - xx * ¥ b
XXX XXX X % - X T
SWERENN
yadag
*bny  Aynp ‘uep 230 "AO)N .uaom. “Bny poLJdy
*3190 buy [ dueg
‘ | gz uotIeIs

81



a0l 0} onp d|qissaddeu] 4*L
aldwes ON

1976M MO| O3 anp d31s ydoead 03 aLqeun «

-

N
_ . 0
* * * x x ¢6°9 v'L OL°9 gp'6 2E°6 x XXX NEN XF * * q
* x ¥ x x 6979 . . * T . X g
* ¥ * * . * 6979 o x UV * S * v
* * * * x $5°9 T o * B - T * €
* W ¥ * x LS°9 ~G[°G 8L°B . 00°6 =x XAF NEECEF * * 14
* * * * .. « 12°9 20°L 86°S Nm.m $0°6  « PV T T IEEE T x ¥ 1
: . $49313W
b : : yadag
38g °‘AON ‘320 °3d8S *bny ALnp Bunp few |Ltady  4e @34 Cuel *29Q °AON .uamm. By . cow;ma.
, S *3190 bul | dwes
. 127 Uo11e3s

{/6w UL NIDAXO QIATOSSIO




TABLE 6

FIELD pH DATA

™
les}




3oL 03 aNp 3|qLSSIIDRUL xxx

aldwes ON xx

_. o

(L 1'8 68 (L8 88 §'8 L8 0’6 . 8°8 6% 16 XER €°'8 ¥ '8 . G°'8 4
. WERETN
. yzdag
39q °AON 390 ‘1das -bny Ainp aunp  Aey |tady  cdey  "ge4  tuep ‘o9q "AON  -3das  “bny poLu3ad
*390 bui |dwes
. , 1 uotiels

Hd




TR S g R B e EEToacs e

321 0] SNp 3{qLSSAIIPU] yyx
aldwes ON xx
'8 1'8 28 68 68 [/ L/ 6°8 L8 2’8 2°6  xxx £°8 xx '8 0°8 |. g 2
1°8 §'8 97¢ 8°L 176 L8 1°8 0°6 9
L8 1'8 28 §8 68 G/ 6°L 1°8 G'8 1°8 176 xxx £°8 ¥ . 2°8 '8 S
9'8 €8 €8 9'8 98 9L 8L 1°6 G'8 '8 1°6  xxx v'e X ¥ £°8 ¢'8 14
9'8 68 €8 9'8 9'8¢ G/ 6°L 176 ¥°8 1°8 0°6  xxx v°8 *» . 7'8 £°'8 £
§'8 98 ‘€8 L8 L8 9/ 8L 6°8 v°8 '8 0°6  xxx §°8 xx G'8 v°8 ¢
§'8 9°'8 €8 ['8 ('8 9/ 6°L 6°8 v°8 '8 06 o 68 **. 9°8 S°'8 1
SU9I9N
yidag
230 CAON "320 -3das cBny  Ainp sunp  Aey |ludy  cuel 994 cuep 230  ‘AON  -1das *bny SIWEF
' *120 bul [duieg
. p uoL3e3s

Hd



aldwes ON xx

y'g 2°8 6°L ¥'8 1'g 0°8 9'8 v°6 9°'8 m.m. L'8  xxx §°8 ¥ 1'8 1°'8 §. d 2
9°g 7°8 9°'g _ €8 A 9
g'g V'8 ¥'8 v°8 G°'8 €6 g°'8 £'8 8°8  wxwx . ¥+ - ¢'8 )
9'g 6°8 ¥°8 L'8 . 68 1°6 t'8 '8 L°8 - xxx x¥ €8 1%
G'g 98 c'g (g 08 €8 26 8 28 L8 wxx A 3
G'8 9'8 : G'g. ('8 08 £'g 88 G'8 1°8. L'8  xxx G°'8. o 5°8 18 e
G'g 9'8 08 '9'8 g'g 08 2’8 L8 G'g 2°8 L°8 . wxx G'g ¥ 9'g. ¢°8 1
S}
yidag
a0 ‘AON 390 "3d3S ‘6ny  ALpp  |unp AeW |tady 4@y "ga4  cuep "93( ‘a0 tadas  tBny uo.CmF
*320 Bul dwes
\ g oS

Hd




931 03 anp 8[qLSSadIRU] X¥x
dldues oy yy

08 - 08 £°L 1'8 +#'8 g 9'8 ' 9'g 8°8 8°8 S8  xxx  _1¥°8 x¥ 9°'8 '8 g
'8 o0g - '8 §'8 9'g o : L6

v'8 2'8 (L' 9'8 67/ G'g 9'8 8°8 L°8 L8  xxx v'8 9
v'8 ¢'8 L°L 2'8 9'8 g G°8 G'8 L8 9°'8 L°8  hxk v°8 . S
£€°8 ¢'8 8L €8 98 9/ V'8 '8 '8 - G6'8 9°8  xxx v'g xx  9°8 '8 1/
€8 28 8L ¢8 ('8 g P8 S8 98 §'8 /'8 sux  prg *» .9°g '8 £
£°8 '8 'L v'8 ('8 g/ V'8 - g'g 9°8 '8 9°8  wxy v'8  x 98 2’8 b4
£€°8 ¢'8 0’8 ¥'8 88 G/ £°8 G°'8 G'8 78 '8 xxx v°8 *x. 9°8 . ¢'8 I

WELVEN

yidag

780 °"AON 330 r3das Bny Alnp sunp Aey [ Lady “MBW Qa4 cuep  -29q *AON *3dag by uo_;mm,

190 buy [duweg

. 9 uoijeys

Hd




L°L
L1
8°L
6°L
0°8
0°8
'8

'8 1'8

1'8

6°L

0°8
0°8
1’8
2’8
£°8
£r8
V'8

8°'8

8°'8.

88
8'8
88
'8
88
8'8

€8

€'8
1’8
1'8
0°8
0°8
0°8
0°8

2oL 03 anp 3| qLSsaddeu] ¥*L
31dwes. ON xx

€8 G°8  wxx '8 - E23 £€°'8 £°8
2’8 8'8 | |

'8 L'8  xxx ¥ G°'8

-1°8 L'8  xxx '8 - xx G'8 £°8
0°8 L8  xxx ¥°8 *x 98 £°8
0’8 L8 xxx '8 «x 9'8 £°8
6'L 9'8 xxx V'8 x»* . 9'8 £°8
0°8  9°8  xxx AR 9°8 £°8
078 9'8  axx ¥°8 ¥ 9°'8 . £'8

*AON

*390 *3das

‘bny

Key

dep Qe ‘uep *29( *AON ‘qdag  bny
"120

Hd

88

N M <0 W o NN

—

[ uoiyeis




321 0] 3Np 9{qQLSSIIDRUT xxx

Hd

oldwes ON xx
1'8 6L 6'L 18 1'8  9°8  xxx . 6L q
1°8 8'8  wxx XX 0°8 Al
1'8 0°8 6°L 1°8 1'8 L8  xxx . '8 6 %
2'8 18 6'L 1°8 1°8 £L'8  xxx *x Z'8 9
2'8 2°8 6L 1'8 '8  L'8  xxx ¥ €8 G
2'8 €£°8 6L 18 '8  9'8  xxx % £°8 b
2'8 '8 6L 1'8 '8 9'8  xxx xx 79 £
2'8 §'8 6L 1°8 '8, 9'8  xx - G'8 2
2'8 §'8 6°L 1'8 I8 9°8 . xxx ¥ G'8 I
Sd3] 3y
yrdag
*300 -1dag Alnp  aunp A€y "ga4 cuep *AON by vowxwa.
*190 butr | duwes
g uoLie3s



901 0} 9Np 3| qLSSIIIRUL xx

}
9ldwes ON x«x

Hd

<
2'8 2'g8 2'8 0°'8 9'g ¢'8 v'8 ¥°8 8'8 v°8 L°8  wxxx £°8 ¥ G'8 2’8 g
b8 61
£°8 L8 21
€8 9'8 wxxx £8 xx 8. 6
2’8 '8 9'8 b8 t'8 L8 £°8 9°'8  xxx £°8 x¥ G'8 2’8 9
2’8 2'8 2'8 1'8 9'g 2'8 £'8 V'8 L8 £'8 9°8  wwx £'8 *»* 98 ¢'8 G
2’8 ¢'g 2'8 ¢'8 9'g . 1'8 £°8 £°8 9°8 £'8 9'8  wxx ¥°8 ¥ 9°'8 1°8 b
¢'8 2'g 2’8 €8 9'g 1°8 2’8 £°8 9°'8 ¢'8 m.w. e ¥°8 *» 9°8 '8 €
2’8 2'8 2'8 €8 9'g ¢'8 ¢'8 £°8 9°'8 2°8.  9°8  wxx v'8. - ax 9°'8 '8 P
2'g  2'8 2'8 b8 9'8 28 2'8 €8 §8 28 98 .axx V'8 » 9'8. 1'8 I
WENEN
yadag
ag °AON 300 tades bny  Anp aunp fey [tady  caey 934 cuep  "09Q  CAON *qdag by uo_;mm.
*390 bul | dwes
K 6 uotiels

90



L/

v°8

901 03 aNp 3|qLSSIVIRU] yyx
ajdwes oN «

¥

Hd

9°L ¥, €L €L €8 6°L ['8 §'8 €8 xxx  £°8 x* 671 8/ g
G/ G°L €8 (LY 8L 9°'8 : ¥°8 P°8  xxx '8 ¥ 6°L 8T
97/ L 2L L'l £'8 vL 8L 9°'8 G'8 €8 9°8  xxx 2’8 - - 1°8 6°L GT
§°L 8L 2L 6°L €8 v/ 6°L L8 9°'8 £°8 9°8  xxx £°8 xx £°8 0°8 ! Al
G/ 6°,L 2°L 1°8 €8 67/ 6°L 9°8 8°'8 €8 G'8  xxx £°8 xx v'8 1'g! 6
6L 6°L 2¢°L 1°8 €8 67/ 6°L 9°8 G'8 £°8 G'8  xxx t°8 *x 78 1°8 . 9
6°/ 6°L ¢°L 1°8 €8 9L 6°L G'8 '8 £°8 G'8  xxx v°8 x¥ G'8 2’8 g
9°L. 6°L 2°L 1'8 €8 97/ 6°L 7°8 v°8 €8 '8 xxx '8 *x G'8 2’8 1
9°L 0°'8 ¢°L 18 '8 8/ 6°L €8 v'8 £°8 G°8 xxx ¥°8 ¥ 9°8 ¢'8 £
9°L 0'8 2°L 1°8 v'8 8L 6°L £°8 ¥'8 €°8 G'8  xxx v°8 x¥ 9°8 '8 l
974 0’8 ¢°L 18 v'8 6°L 6°L £°8 ¥°8 28 58 R v.w- *x 98 ¢'8 1
SU913Y
y3daq
780 "AON 320 "3des  cBny  Anp  sunp  Aey | Ludy “MBW  'g94  Cuep tI9Q  "AON  c3das  tBny Uo?;ma.
*190 but |duweg
. 01 uotiels

91



37101 9P L qLSSIIORUT xuwl”

9ldwes ON xx

Hd

2'8 ¢'8 1'8 6°L 0’8 6°L '8 6'8 9'8 G'8 '8 xxx el'/ *¥ €°8 1°8 g
2'8 I'8 1°8 1°8 £'8 G'8 G°'8 P'8°  Vv'8  xxx x¥ 2’8 '8 6
2°8 ¢'8 ¢'8 ¢€'8 €'8 8L 67L v°'8 €8 v°8 P°8  wxx 9°L Y ¢'8 '8 9
£°'8 ¢'8 2'8 G°8 €8 8/ 6°L ¥°8 2’8 v°8 V'8 wxx L°L x» £'8 2’8 !
£'8 €'8 ¢'8 9'8. €8 8/ 6°L £°8 ¢'8 V'8 78 wex 6°L *¥ €8 ¢'8 1
e'g €8 28 98 €8 6L 6L €8 28 '8 8 s 6L » '8 28 3
£°8 £€°'8 28 [L'8 £'8 6°L 6°L v°'8 1’8 v°8 P8  wxx 6°L ¥ v°8 ¢'8 V4
£°8 £'8 ¢'8 8'8 €'g 0'8 6°L G°8 1'8 p'g 8 SRR 0°8 *¥, v°8 2’8 1

S49319|

yadag

»3q  "AON 330 °3das Bny  Agpp  sunp  Aey |tady  caely fgeg  cuep t29( ‘AON  t3dag  “Bny uo_;ma.

*32Q but jdwes

. 11 uotlels

92




67/
67/
1°8
'8
'8
¢'8
¢'8
¢'8
£°8

¢'8

¢'8
¢'8
2’8
¢'8
¢'8
¢’8

23(

*AON

330 3dsg

6°8

6°8
6°8
8°8
8°8
8°'8
L8

-
Aol [ 1ady

321 03 anp 9[qLSsad0RU] 4,
3| dwes oy Xx

*rx 0°8 *x '8 |
Xxx xx €8 '8 el
XXy 0°8 P €8 '8 y 6
P 2'8 X £°8 '8 9
XX €°8 Xy v°8 '8 S
FxX €8 *x '8 ¢'8 14
oy £°8 xx v°8 ¢'8 £
Xy ?°8 % G'8 2°8 b4
R v°8 xx '8 ¢'8 I
SNELER
yida
"UeP  33q Aoy 1d3g  <Bny vo_go&.
120 buy dueg
.;r;;;i-fga;r-ltfffgre-e-1¢4|,s;xxlilmW;.:qwumww




321 03 Onp 3| QLSSIIDBUT xxx
aldues ON xx

0’8 0’8 2'8 08 0'8 6°L G'8 0°6 9°'8 '8 9°8  xx» ¢'8 s ¢'8 ¢'8 |
| 9'8 __— .6l
'8 . k | CR: . Al
1°8 0'g 1°'8 2’8 8L 9°'8 v°8 G'8  xxx €8 ¥ £°8 '8 6 s,
2’8 1'8 ¢'8 1°8 2’8 8L ¥'8 6'8- §°8 ¥°8 G'8  x¥x €'8 - xx ¢'8 2’8 9
¢'8 1'8 1'8 1°8 2’8 8L ¢'8 8°'8 '8 ¥°8 G'8  xwx €8 x» ¢'8 2’8 S
¢’'8 1'8 28 28 '8 6°L ¢'8 8°'8 G'8 '8 G°8  xxx £°8 *  ¢'8 2’8 14
2’8 1'8 2'8 ¢'8 2’8 6°L ¢’'8 L8 ¥'8 €'8 G'8 wxx £°8 *» . ¢'8 2’8 €
2’8 1'8 ¢2'8 £°8 2’8 6°L 2’8 - L8 v°'8 £°8 G'8  wxx ¥°8 xx ¢'8 2’8 A
2’8 1'8 2'8 €8 2'8 6°L '8 9°9 v°8 €8 '8 xxx ¢.w. ¥, ¢'8 ¢'8 1
: S43319|
e A | | yadag
.aq °AON 1390 °3das -bny Ainp aunp  Ke Liady  cde "ga4  fuep *29( ‘AON -adag  *Bny co_;ma.
*3120 Buy |dwes
, S VTR LIS

Hd

T P R PO A R RS R S T P




921 03 ONp I qLSSIIIRU yxy
aldwes oy .y«

'8 I/ ¢4 1°8 '8 ¢'g L°L 2’6 6°8 L8 [°6  xxx L/ xx 8L 8L g
'8 81
¢'8 'L '3 '8 €8 L7 L 26 6°8 vi8 0°6  xxx xx 8L . QI
€8 S°L €L 0°8 '8 0°8 G/ €6 8'8 v°8 0°6  xxx 6°L xx 6°L 6°L ¢l
€8 S'L 2L 08 ¢'8 671 G/ ¢’6 6°8 £°g 6°8  xxx 0°'8 *% 0°8 6°L | 6
€8 S°L ¥°L 08 ¢'8 8¢ 97/ 6°8 L°8 €°'8 6°8  wxx '8 x¥ v°8 08 9
€8 9°L 8L 08 €'8 87/ 9°¢ 6°8 L°8 2’8 6°8  xxx ¢'8 X% v°8 0°8 S
€8 9°L 8L 0°8 €8 6L 9°¢ 6°8 L8 ¢'8  8'8  xxx 28 x¥ v°8 '8 14
£°8 7L 0°8 0°8 v'8 6°¢ L™/ 6°8 9°8 ¢'8 8°8  wxx €°8 xx v°8 '8 €
€8 [0 08 08 '8 08 g/ 0 9% 28 88 wm €9 . b8 2'g 2
€8 'L 1'8 08" ¢'g 0'g 8L 0°6 9°8 2°8 8°8  xxx £°8 *x 8. ¢'8 I

S493 3

I8 yadag

30 "AON 320 -3dss  -Bny Alnp  aunp ey Liady  “uey  -gay ‘uep "d28Q tAoN  tadsg by no_gma.

190 buy | duieg

: pT UOI367§

Hd

95



mww op«m:m@anwmwmounc
9| duwes oy

0°'8 6°L ¢°L 0°8 0°'8 6°L €8 96 6°8 L8 v°8 Pres 97/ *x 0°8 0°8 g
1'8 0°'8 2°L 08 08 8L €'8 P¥'6 8°8 '8 €8 XXX A xx 1°8 0°8 81
2'8 1’8 L°L 0°8 2’8 L'L '8 176 9°8 9'8 G'8 Pres AV EL 2’8 1'8f- Gl
g 18 6L 08 2’8 9L 08 26 978 9'8°  §'8  wxx V'L = €8 18 21
£°'8 '8 08 0°8 2’8 9°L 6°L 6°8 ¥°8 '8 §'8 P €L ¥ '8 28y, 6 Mw
€'g 1’8 0'8 0°8 2’8 9°L 6°L 88 £°8 ¥'8 6’8 Py €L - xx t°8 28l 9
€8 1'g 1'8 0°8 2’8 L'L 6°L L’8 €°8 v°8 G'8 Pres £°L x> . 78 £°8 G
£°'g 1'g 1'8 0°8 2’8 L'l 6°L L°8 €'8 ¥'8 6°8 Pre vl xx  £°8 €8 14
€8 I'8 1'8 1'8 ¢'8 L'L 0’8 [L’8 £°8 78 G'8  xxx v L xx - £°8 £'8 £
ccg 1'81°8 1'8 ¢'8 8L 6°L " L'8 £°'8 v'g 98 A% AN £°8 £'8 A
£'8 I'g 1's8 1'8 2's 8°L 0’8 L'8 £°8 v°8 G'0T  wxx £'8 *¥ £°'8. £'8 I
SADOW
) yydog
'aq  "AON 390 "3dss bny  Ainp eunp Aey [l4ady  -dey 9394 cuep 030 CAON ‘qdag  *bny potuad
. 390 : but {dues
: T gp uoties




9L 03 9Np 9| QLSSIIVRU yyx
dldwes ON .y

Hd

0°8 v'L 9L 84 6°L 8/ 0°8 88 68 9°'8 8°'8 *Xx ¢'8 x¥ 1’8 0°8 g
-0°8 AW 8L L°8 G°'g 81
2’8 L1 8L T'8 4 1L g8 §8 gg . . ST
¢'8 Ll L] 67/ '8 97/ L7 L 2’8 ¢°'8 b8 /'8 xxx ¢'8 *x 1°8 0°'8 ¢l
£°'8 8L 6L 67/ ¢'8 97 L/ '8 €8 ¢8° /g ¥ €8 *¥ '8 H.mw. 6
€°'8 6°L 6L 6°/ ¢'8 97 L7/ '8 ¢'8 £°8 9°8 X £°8 . '8 '8 9
£°'8 6°L 0°8 6°/ ¢'8 97y L7/ ¢'8 €8 £°'8 98 *Xx £°8 ¥ ¢’'8 ¢'8 S
£°'8 6°L 0°8 67/ ¢'8 9/ 8/ ¢'8 2'8 £°8 9°g *X¥ £°8 *¥ ¢'8 ¢'8 14
€8 6°L 0°8 0°8 ¢'8 97/ 87, ¢'8  2'8 '8 9°'8 XXX v°8 xx '8 '8 £
£°'8 6L :0°8 0°g ¢'8 97/ 8°L ¢'8 28 ¢'8 9°8  xxx v'8 X 2’8 '8 2
£°8 0°'8 0°8 o0°g ¢'8 97y 87/ €8 1I-°8 '8 G°'8 ¥ ¥°8 xx '8 '8 I
SJ4313)
yadasg
} —t- ;
190 AON  °32Q *1dsg Bny Ainp aunp Al [ady  -aey ‘34 cuep  c03q  -aop *3das  -Bny potLJad
"390 but dueg
‘ 9T uor3ers

97



921 03 9Np 3| qLSSIVIRUY Y

aduwes ON yy
Lo ]
| |
|
0°8 1'8 1'8 6°L 6°L 8°L 6°L 8°'8 6°L £°8 €L XXX 6L ¥ 1°8 97/ 4
o 9/ €L XXX “ xx '8 81
0°8 '8 0'8 6°L 6°L V'L L't v'8 6L 9°8 €L XX T xx ‘'8 L°L} gl
'8 1'8 18 672 08 9L §L €8 08 §8 27 wxx 871  xx 29 (] 21
¢’8 I'8 1'8 6°¢ ¢'8  PL A 0°'8 0°8 '8 2°L ¥ 0°8 *¥ ¢’8 8Ly, 6 x
¢'8 '8 1°'8 6°L ¢'8 v/ 9°¢ 6°L 18 v°8 A XX¥ I'8 xx 2’8 6°L 9
¢’'8 1'8 1'8 0'8 ¢'8 vl 'L 08 18 v'8 A XH¥ ¢'8 x¥ . €°8 0°8 g
2’8 '8 1'8 0'8 ¢'8 vl 8°L 0’8 1°8 £°'g A x¥ 2’8 *x £°8 0'8 14
2’8 '8 1'8 0'8 28 G/ 8°L 0’8 ¢'8 £°'8 'L xxx ¢'8 ¥ £°'8 0°8 £
¢'8 I'8 1I'8 0'8 ¢'8 §°L 6°L °~ 0'8 ¢°8 ¢'8 2L HEX ¢'8 *x £°'8 1°8 I
¢'8 1'8 1'8 0°8 ¢'8 97/ 6°L '8 .2°8 ¢'g 'L xxx ¢'8 *x . CE'8 1’8 !
_ SU913|
uzdag
90 °AON 320 "3das  cBny  Anp  aunp e [Lady  cdey Qo4 ‘uep  '29g  AON ‘adag ~ *Bny poLJ43d
*39(Q bul |dwes
. WANTTETERS

Hd




'8 97 g+ '8 11 4y
L/ '8

I's 18 /v 6°¢ ¢’8 9y L7/
¢'8 1'8 0°g 8L 2’8 ¥y 97/
¢'8 1'8 0'g gy 2’8t/ 97/
¢'8. 1'8 03 L7 ¢'8 974 97¢
¢'8 18 0°g /v ¢'8 97y 97/
¢'8 1I°8 18 97 ¢'8 8/ 9°¢
¢'8 1'8 1°g 97/ ¢'8 6/ 97/
’8Q  *AON  *32g "1dss  bny e sunp

6"/ 8L
67/

6°L gy
67/ 6°L
67/ 67/
0°8 0°8
0°8 I8
1°8 2’8
I8 '8
Key L tudy

L8
9°g’
G'g
v°g
£°8
£'g
2'8
Z2'8
2'8

0°8

0°8
0°8
0°8
0°8
0°8
0°8
0°8

931 03 anp d1qLSsadoeu] oy,

*¥x 2°'8

Fxy 2’8

*xx ¢’8

*ry €8

XXy £°8
rrx £°8

¥¥x £€°8
2 €°8

uep  +aag

—_—

SFEFEN
Yadag

uo_gma.
But [dueg

dldwes oy y
|
xx £°8 8L
*x 2’8 w.m“
*x £'8 m.NM
¥x £°8 m.NM
x*x £°8 0°8:
y¥ £°8 0°8
*x £°8 0°8g
*x €8 0°g
"AON  *3dag *bny
3120
a:;rwlxta,r:rr.:r:fllwﬁ

uorieys




.331 0] NP 3|qLSSIIORUT p s
aldwes ON xx

| “
€8 18 9°L 'L 0B 8L S8 ¥'8 08 88 6L wex 68 ax  I'8 G g
B 8L o o8l
€8 N . L's 8L S | S1
ve 18 9L L 0§ 1 08 €8 L[ w28 w18 9L T
ve '8 'L 9L T8 §L S8 28 '8 €% LL s €8 w18 L) 6 9

b8 18 8L 9°L 1'8 S°L ¥'8 28 I'8 28 L[ s €8  xx 28 g/ 9
b8 1'8 6L 9L 1'8 G, ¥'8 I8 1'8 28 9L wxx €8  xx .28 6L 5
b8 ¢'8 6L 9L 28 GL €8 I8 28 2’8 9L xxx €8  xx 28 6/ b
b8 1'8 6L 9°L 28 9L €8 28 28 28 9L wx £8  xx . £8 6/ £
b8 1'8 6°L 9°L 28 9L €8 "2'8 €8 28 9/ s €8 sx €8 08 2
b8 18 6°L 9L 28 9°L €8 2'8 €'8  2'8 9/ xxx €8  sx. £8 08 I

S4313Y

y3dag

30 ‘AON 390 "idas Bny Anp  sunp Aoy (ldady  cael  cga4  cuep  "29g  CAON 3das  Bny poLJ4dd
390 but |dwes

. 6l uoi3e3g

Hd




L 18 977 o gg '8 0g
L7/ ¢'8 gy '8 ¢’'8 0°8
L/ ¢'8 vy 6°L ¢'8 0°8
L/ ¢'8 vy 6°/ 2’8 '8
9°¢ ¢'8 g4 6"/ ¢'8 I8
9°¢ ¢'8 Gy 67/ ¢'8 '8
'8 9y ¢'8 64 0°8 '8 '8
T
"390 -1dsg “bny ALnp aunp Loy [ tady
n||1nu|:|4tnlllrlrnnfulnnlpnlllnlt;-unatuutlnltf

88

9°'8

§°8
v°8
v'8
£°8
£°8

£'g

V'8  wyx
€8  xxx
€°8  xxy
€°8  xxx
€8 xxx
£'g Fax
£°8 ¥xx
‘qa4 Tuep

93L 07 anp 9lqLssadopug Xxx
9ldwes oy x

'8
2’8

*x

*¥
*¥
*x
*x
xx

X¥x

¢'8

¢'8

.¢'8

€°8
£°8
£°8
£°'8

X

67/ 9
6
6L i 9
0°8 M g
0!
0°8 £
'8 ¢
1'g | I
\ WEVEN
| %
"bny POL4dg
buy | dueg
0z UG1ETS

1

10



331 0} NP 2| GLSSIIIRUT s
9ldwes ON .y«

. S
v'8 I'8 2°'8 6°/ 0’8 8/ v°'8 €'8 ¢°8 1’6 0°8  xx» ¥ xx ¢'8 0°8 |
< 0°6 . . g
8L 2’8 68 | y
v'8 1'8 2'8 6°L I's 974 v°8 ¢'8 t'8 6°8 0'8 £
v'8 1'8 £'8 0'8 2'8 9L 2'8 28 ¥'8 8'8  0°8  wax  xax_  xx £°'8 1°8 4
v°8 ¢'8 €'8 0°8 ¢’'8 9°¢ 2’8 2’8 9'8 8°8 0°8 . xxx P x¥ - G'g. £°8 I
SJA939
yadag
'80  CAON 390 "3das  Bny  Anp  sunp  Aey  [fudy  cuey *qga4 cuep vy  CAON  -3das  bny vo.r_mm.
390 buy |dwes
. . 1 uoryess
Hd )




0°8 81 /4 2’8 0°g
0°8
0°'8 8/ gy 2’8 67/
0°8 08 6y ¢'8 Ly
['8 0'8 6y ¢'8 Ly
I'8 18 0-g 2" BAY
.
90 "AON  -330 "3d3s  -6ny ALnp

I8 L8 ¢°g 9°8
v°8
€8

'8 9°'8 ¢-g £°8

0°8 9'8 ¢-g £€°8

0°8 9'8 ¢-g ¢'8
6°L S'8  ¢°g ¢’'g
sunp  fey Ltady - upy

G°8

g’

v°8

XXX

*xx

X¥xy

¥xx

931 03 anp 91qLssaddeu] ¥xx
9| duwes o xx

. ——

08 w9 gy g
j 9
!
m g
! 1
6°/ ¥ 9°g 67/ “ £
I8 ¥ 9°g 08 \ 2
¢’'8 *¥ 9'8 0°'8 I
\ SWEEETN
~ Yidag
' :wuma *AON "3dag by vo_gm&A
190 but | dueg
fty:l;.:l!si!l!;.ﬁzmw;c.m 17675

3

10



301 0} GNP ILYLDDUIIRUL xxx
9|dwes ON xx

. . : =y
6L 6L 9L 6°L 1'8 6°L 1°8 9°'g 9°8 2°6 G'8  wxxx  Sexr N £°8 0'8j. g S
6°L 0°6 9
1's 8/ 1'8 §'8 8'8 . , g
6L 08 1'8 . L'L 0°8 '8 L8 G'8  xxx FX¥ * ¥ 0'8 t
0'g 08 L'l 6L '8 ('L 0°8 '8 68 9°8 G'8  xxx I £°8 0°8 €
1'g 18 6°L 6°L '8 9°¢L 0'8 68 ¥'8 G'8 . S9'8 xxx e *% £°8 0°'8 N
1'¢ 1'8 0'8 6°L 1'g L°L 0°8 §'8 V'8 G'g G'8 . wxx  wwx P £°'8 - 0°8 1
SJA97 9
yadag
5aQ *AON ‘390 ‘3des  -bny Ainp  aunp  Aey Ltady  caew "G94 ‘uep  *99( ‘AON  ‘3das  cbny no.:m:_.
*390 buy |dwes
} | | . gz U013e3S

Hd




931 0} NP 9[QLSSIIVRUT 4 yy
alduwes oN 4y

105

1'8 28 8L t'8 I'8 1°8 €°8 ‘8 ¢'8 6°8 L°6 X% xx¥ xx 9°8 £°8 g
9°8 €
. 2'8 08 28 /8 z'8 '8 . Z
'8 28 ('L z'g ¢'8 674 '8 8'8 ¢°'8 $8  G6  xxx XXX XX £°8 I
SUDI9
I e
©9Q0  CAON "32Q -3des -Bny  Ainp aunp  Ae [tady  cuey "G94 cuep  cd3g Aoy "3das  bny .no_gm&.
3130 butduweg
- ¢ pz uotjels

Hd




301 03 danp 9| qLSsSIdIRU] ¥*L
aldwes ON «xx

v
® !
’ ~
: O
L =
* x * * * 6°8 G°L 0°6 L6 £°6 X RR¥ XXF X% x £°8 g
. 1°6 g
) 0°6 0°6 14
* * x * * 8°'8 6°8 L°6 6°8 x ke FAX XN ¥ £°8 €
* ¥ - % * * L'8 6L 6°'8 9°6 6°8 X ORax XXX ¥ ¥ v°8 2
* * ¥ * * 9°'8 VL 6°8 L°6 8's X XXX XXX ¥ ¥ $°8 1
INEREN
. yadag
50 ‘AON ‘320 ‘3das -bny Ainp  aunp  Aey |tady  c4EW "QSd ‘uep  *23(Q ‘A0 3das By wowme.
130 fuy (dwes
. _ GZ uoliels
Hd )

i e S Tt b R S




301 03 NP I[QLSSIIIRUT yyy
aLdues oN yy
~
]
m
m
}
. [
~
o
. —{
¥ ¥ ¥ * ¥ '8 I'6 1°6 8°'6 0°6 ¥ XXX XX Ny * x g
0°'8 ¥ Fyy XXX *x , ¥ * q
4 1°6 8°8 * Y Xxx xx ¥ ¥ 1/
¥ % ¥ ¥ ¥ 9°8 0°'6 0°6 8°6 8°8 * .. A X XX ¥ ¥ * x €
*  x  x ¥ ¥ '8 0°6 - 06 L6 L8 ¥ XXX XXX ¥ * ¥ 4
“x o * ¥ ¥ ¢'g 6°8 6°8 9°6 [*8 X xwx FX¥ *¥ * * 1
NELEN
- Y3daqg
J30  CAON °32Q *3das ‘Bny  Anp  sunp Ae Ltady  cae  -qay "uep 230 ‘Aop *3das  +Bny no@LmQA
*390 buy |dueg

TG e

Hd




L 4

951 0} 9Np S| qLSSIIIRU] yys)

9ldwes ON
L
. o)
. a
* X ¥ * * 8°'8 G'6 9°6 P'6 6°8 * FAF XX XX ¥ * g
* ¥ * ¥ * L8 - ¥ XXX FXF *¥ . ¥ x q
x ¥ * * *» §'8 T, ¥ FX¥ EE - xR ¥ ¥ ¥
¥ ¥ * * *x ~ §'8 A *  xxx EXKF *¥ % * £
* ¥ o x * ¥ '8 " G§°6 €6 88 ¥ XXX XE¥ % * ¥ 2
x ¥ * x % '8 G°6 v°6 £€'6 8'8 ¥ xxx . X% ¥ . ¥ I
: SU4979W
- yadag
aQ °"AON "320 *3dss ..m=< Kinp  aunp  Aey [tady  cdaely  ‘gd4  cuep  t33Q  "AON W GEIN . *bny poL43dd
: *390 buy [dwes
o . [z uoiiels

Hd




TABLE 7

CALCIUM CONCENTRATIONS

|
109




i
i}
!
|

o D9 v9 25 v9 - 9 95 8y 9 2L 89 gwx oL w25 OF
89 v
oy 95 09 9 y9 D9 95 25 95 89 09 axx 09w 95 8¢
s b9 09 98 9, 9L 2L 09 ¥9 89 2L wxx 09 s 95 BV
g9 8 28 89. 'y 9t
wp 95 09 95 9 95 v9 8y 89 89 9L e 2L xx 25 9¢
95 2T D09 09 ¥8 9L ¥9 95 T 95 08w B9 o th
2L 9/ nwn op
ov 09 09 95 2L 95 09 8 9L 95 09 wwx 99 ax 8t vy
0zl z0l 89 9 9T 9 95 YOI D08 95 BB  wxx 89 ob 62 |
pp 09 89 95 2 95 ¥9 2 D8 99  BI  wm 08 xx A s 2
21 v2l 9, 89 . DT 09 80T #OT 88 99 89 wxx VB 88 2€
o 89 08 95 2 09 2 95 08 95 D9 wwx 08 xx v 9
oo OpT 80T D08 260 82l DT DOL 88 09 9L axx 96 xx 9, 89
o5 89 y8 25 89 95 08 95 88 09 2L wxx B8 xx 09 25
poz 091 89T Oyl 9€T 9  2I1  8¥l 2L 002 xix sk g2l 001
g0z 891 891 syl vyl 88 oIl vyl 82T 80T 002 axx O3S xx ovT 00T
*38q Aoy 300 c-3das c-bny Ajnp aunp Kew jtady 4@l °G34 “uep °J3Q C“AON ‘qdag  °6ny  (w) y3zdsg
. *ON U0L3e3S

*390

e) /6w se WNIJTWI




0L 0] anp 3|qLSSIIIPUI xxx
. 91 dwes ON xx
8 ¢l 09 99 88 ¢l 9, ¢l 89 09 P9 xxx V9 x¥ ¥9 89 d
ot 2§ 09 2§ 8t 8§ 09 s 95 09 79 xxx 89 *¥ s ov 01
8¢t 0s: 99 S 99 96 99 09 09 ¥S 89 xxx 08 x¥ 09 A S = Gl
0t 9 99 99 79 09 v9 ¥9 99 PAS) 89 xxx 08 x¥ 99 25 d
(1) 8t 99 ¢4 09 09 9% 99 99 9L 9L xxx 08 *¥ 09 09 01
Ot 99 99 ¢S ¢§ 09 8v 8P 9¢ 9§ 09 xxx 08 *¥ 09 9g S - ¥l
14 9g 99 9¢ 09 09 99 A 0§ 9 09  xxx 9/ *¥ s 09 g
A% 99 09 . 0L xxx 9/ ¥ 25 01
0}y 99 09 89 79 09 96 ¢S 09 9 09 xxx 9L ¥ oY 09 S - ¢l
96 9 99 09 09 09 9g 25 v9 89 8V  xxx <L *or oy 09 g
09 *xx ol ¥ oty 9/ 0t b

09 29 9 96 09 99 s 8t 89 89 ¢S xxx L x¥ 8t 2§ §-=21
99 09 09 99 9/ 9g 95 8t 89 89 98  xxx  CL X 9¢ A g

99 [0} s 01
96 ¥9 09 99 A 95 99 s ¥9 9. 89 xxx VL xx 12 2% S~ 11
¢b 00T 89 0Lt 80T 9L 8 9L ¢6 89 09 xxx UL X¥ 9¢ b9 !
14" 9 v9 2§ 2L 09 94 9§ 89 99 ¢S wxx U9 *x 9SG, 2 oL
147 09 09 A el 09 At 8V [A*) 29 99 xxx 29 ¥ ¥ 99 14 S - 0l

133Q CAON 320 °3das bny Anp dunp  Aey |tady -J4ey "g34 cuep 230 “AoN 3das  Bny - (w) yadag

, . ' "ON uoL3e3ls

*190

®) |/bu se wnIdwI



bl e A S ey

. . . T DL AWRS TON e
05 95 8 8 95 26 25 89 . v vh 89 awx 2L wx 9§ ¥y
8t 96 es o 9§ ) 89 89 8y 8 95 wxx 89 ¥ v9 14

DS 95 87, ¥y 95 95 © 9% 89 25 87 87 wwx wxx xx V9 ¥ | 9
06 95 8 OF 285 2§ 95 25 8y By 09 sxx wxx wx VS Y| S~ 12

8P 09 es 12 ¢S 09 09 09 .26 mv. 06 xxx 2L xx 4] 8v g
147 99 At 12 96 9 99 95 8y - 8Y 0L «x»x 89 x¥ 8Y O | S-0¢

99 09 A 8v 9¢ 9 9% 89 - ¢§ 0§ VL xxx V9 x¥ 9 9g g
w A 9g 4] 4] 99 A A ¢l 25 25 09  xxx 89 *x 09 8Y 01
A 9s ¢S - vy 0§ ¢q i vS 8V 8y  8b 99  xxx V9 XX A 8v S =+ 6l

14 89 99 8Y 9¢ 09 2] 99 At 8 V9 xxx 89 *¥ 99 ¢s d
95 9% 12 8y 2§ 9g 96 8Y 8y 2L wxx 99 x¥ AR 99 0t
“ ot 2s 8t 9§ 26 8Y s 9g 14 AT P9 xxx 2L x¥ 79 89 S - 81

4’ 9g A 14 ¢l 9g 09 2§ v 14 ¢l wxxx 2L *¥ 09 09 !
14 A ¢S 8P 96 . 9§ 9% 0§ 99 00T 89 «xxx 08 x¥ .9 09 0t
14 ¢S At A 0s 8v 99 ¢S s 2s 9L  xxx 89 - xx 09 8t S =11

112

oY 89 ¢S 14 9. 89 89 mw 09 v ¢l wxxx 89 xx 09 09 g

s

14 9 s 95 vs - 99 uow 9 ¢S 09 9L xxx 89 ¥ 09 s 01
147 9% A I A ¢s - 99 9 99 09 89 xxx 89 ¥ ¢S 8P S=-91

’ ¥ y y *6bny ALnp aun Ke ddy cael °-g34 Ffuep 23g Aoy ‘3des  cbny  (w) yidag
293Q “°AoN °330 -3das “bny ALnp r W Liddy W _ 20 o) bot3e3s

e) /6w se WRIJV)




e A e 4 em e -

433eM MO| 03 anp a|q

3d1 03 anp 91qLSSV20RUT 4y
. aLdwes oy xy
LSs3doeuy

* ¥ ¥ ¥ ¥ 94 09 ¢/ 9 . 9 ¥ OX¥¥  xxx  yy ¥ ¥ |
¥ ¥ ™ ¥ ¥ 8t 09 b9 A $9 ¥ O¥¥X xxy yx * ¥ S - /2
¥ ¥ ¥ ¥ ¥ .ov. 09 ¥9 99 09 ¥ XXX XXy xy ¥ * g -
¥ ¥ % * ¥ 147 9g 79 94 09 ¥ ¥x¥ xxx  xx ¥ ¥ S-92 2
x* ¥ ¥ ¥ ¥ 79 09 09 09 09 ¥ oexx oxxx xk ¥ 0g d
* ¥ x ¥ * b 09 99 9% 96 ¥ XXX xxx oy ¥ 9¢ S~ 42
09 9 A 8t 89 09 9g A 8h 9g 89 xxx  xxx  xx 9g 0}y g
29 09 19 8t 89 09 9g 89. oy 9G 08" "xxx xxx 4y 79 8Y S = ¥
A A 79 )7 94 9g bAY 79 AL 4] 2L xxx XX xx 89 8y g
A A 96 %4 9g A 9g 9 8h 9§ 9L  xxx  xxx  xx 9G 'A% S - g2
930 “AoN 320 *3dag  -Bny ALnp  aunp Aew  rady "B TQ94 cuep ~23g "AON  *3das  -Bny (w) yadag
‘ON uoije3sg

3130

B /6w se wn1ow)

v



TABLE 8

MAGNESIUM CONCENTRATIONS

<3
—
—f




R I T L syl

9L 03 anp a|qLssadoeu] *rx
9| dwes ON xy
¢l A ST LT 01 S ¢l 0I L 01 LT xxx 22 *x eé 62 d
¢l ve 0t
01 61 A 61 01 01 o1 01 A A ST xxx 12 *x 61 113 S-6
91 Gl el A ¢l 4 S S ¢l ¢l ¢l xxx 8¢ x¥ 4 43 g
8 ¢l 01 cl £e 01
01 ¢l Sl Sl 01 S L 0T 01 21 91 wxxx - GI *¥ ¢é 143 S-8
01 vZ2 sl L1 €l ¢l gl 01 ¢l Gl 61  xxx 22 *x L2 62 4
L1 i91 <l ¥ 8¢ 01
¢l ¢l Gl LT 6 L 01 ¢l 0T Al T xxx 12 xx 127 L S -/
9¢ ov 61 L1 vl ¢l 61 LT Gt ¢l 6l  xxx  ¥2 *¥ 143 6¢ d
Gl 91 Al mH. 6 L 0T 01 L 01 LT xxx 61 ¥ |24 ¢€ S-9
ée ¢t L1 ve 61 0T 62 ve 61 ¢l ST xxx 61 »w b 6€ 4
Al Gl L1 S1 VAN ¢l L ST St ¢¢  xxx 22 *x 8¢ 6¢ S-9
6v ¢t 6¢ A 0¢ 61 ¢¢ ¢€ ¢l ¢l 9€  xxx 61 ¥ .Hv 6€ d
L1 Gl S1 el 61 ST 01 01 ST |24 ST xxx /L2 x*x ¢t ¢t S- 7
8% 19 9g It 81 LT ¥E 12 aé 6V xxx x¥ 4] 19 g
99 99 99 9¢ 0¢ A2 15 9 2 124 €L xxx 9f x** 4% 19 S-1
380 “AON "32Q -3dag *bny  Anp aunp Aey prady  -aey "Q33 Cuep 29 cAoN  -3dag *6ny  (w) yzdag
*330 ‘ON uolje3lg

bW /6w se WNISINIYW

115




oSSR TSSO
. ) ° —.QEmm "ON ¢¥.ﬂa

61 81 ¢l L1 Al ¢1 4l Gl 01 ot 6T y¥x CC *¥ 61 124 d
Al €1 01 G1 9 8 01 01 01 L 2 xxx T8 *¥ €2 ve 01
21 €1 61 61 S G ot L 01 €1 6T  xxx I *F AN FAS S~ Sl
A 61 21 A Al G <21 61 A L 6T  xxx 21 *¥ ¥e GE g
01 S | Al 01 rANEER A 01 01 L - 6L g FAl *¥ LT 62 01
01 01 L1 01 8 g A i1 L A 2¢  xxx Q1 *¥ L1 Le S - 11
01 L1 61 el . L 01 L 11 S GT.  sxx GI X¥ 22 124 g
61 L . [T xxx  GI ¥ ée 01
ot 21 s 1t 8 9 0oL O L § ST e 60 xx 62 1z |s-el
Al 4! 11 A 8 L L 01 Al L1 6 xxx L1 ¥ 6¢ ¥e d
L1 : sxx LT X 6¢ St 01 e
: -
01 £l AN 48 8 8 01 ¢l 8 61 2 xxx (1 ¥ 62 2c s -21
61 L1 Gl 21 01 01 |« G1 01 g1 2 xxx  [1 *¥ A 124 d
€T T ¥ .Nm_ é¢é ot
01 01 Gl 61 01 S L Al 01 Al [T xxx 9T . xx 8¢ 6¢ S-11
124 2e Gt 81 4! ! | L1 A Gl A L2 xxx 61 *¥ 1A 2% |
21 Al g1 L1 A 0T Ol 0t L €1 L2  xxx &8 ¥ 61 2€ 01
0t Al 61 61 Al g §1 01 g1 €l ¢ wxx EC *¥ 61 L2 S - 01

‘33 °"AON °320 -3das “bny Linp aunp »mz‘_..C% “dely °“g34 cuep °23Q °AON ‘3das  *6ny  (w) yadag
*3130 *ON uoljels

BW (/6w Se WNISINIVW




931 03 9Np 3[QLSSIIIRUI yyxy
9| dwes oN xx
IT ¢l Al g Al L Al 21 el 0T ST xxx  GI xx € e€ !
0T 6T 11 ¢l L ST (£ A L 11 ¢ xxx LI xx 8l 6¢ S~ 22
11 Al £l 01 AN ¢l 01 01 01 (4] L xxx xxx * L1 Le d
8 GI ¢l Gl 0T 01 ¢ A A cl 61  xwx  xxx % £l L2 S > 12
0L 20 2l 2l DL 9 O O 01 2T 2l wes 21 xx 22 v |49
€1 Al ¢l 01 01 L 2l L1 0T .8 LT xxx 61 xx 24 144 S - 02
A IT ¢l 01 Al S L ¢l 01 £l €T xxx 61 xx LT Le m.
01 2t 11 A 6t L I 01 8 K4S 12 xxx QI xx 61 127 01
L el el 01 €T 8 11 6T 0T 2I 9T  xxx 22 xx ¥e 12 S =6l
[ I LT L Al 0T NH 01 01 0t 6T  xxx /I xx eé e g
¢l LT 02 LT 01 21 0T I ¢l LT xxx 22 xx e 61 01 ~
A ¢l el or LT ot £ 01 Al L 6T  xxx  GI xx {1 81 S+ 8I
01l el Al A L1 g 01 ¢t IT Al 61  xxx ST xx L1 6¢ d
01 ¢l 01 0T 61 L L I L ¢l LT xxx OI x¥ L1 61 01
01 A ¢l LT 9T 01 L ¢l L 8 0T  xxx 8I xx 61 L2 A
01 €T A1 01 8 01 ¢t A LT 01 ST xxx  [I ¥ 61 174 g
L 01 Al Gl L L L 0T 01 L ST wxx L1 xx 12 124 01
L L cl Al L L L L Al S LT xxx [T xx Le e S =91
980 "AON 390 -3d3s Bny Apnp aunp Aoy trady -aey -qoyg ‘uep  "D3Q cAoN 3des  cbny (w) yadag
‘3120 "ON uolje3s

bW (/6w se wnisInovw



a|dues ON xx
J493eM MO| 03 9np a|1qLssaddeu] «

w * ¥ * * * 8 01 01 01 .21 ¥ X¥X AR A% ¥ ¥ g
m _ * * * * * ] el 0T LT A ¥ RRE XXX *¥ * ¥ S =~ /L2

* » * ¥ ¥ .oﬂ Al A Gt ot ¥ OXRX FNX *x ¥ ¥ d o

% * ¥ * o L 91 L Gl 01 ¥ OREX OFE¥ ¥ ¥ ¥ S - 9 b
! . x * * x' ¥ G 01 Al ot 01 ¥ ONXE XX XX * 0g 4

» ¥ ¥ * ¥ 01 <21 11 q 01 C¥ XXX XXX ¥ ¥ 9¢ S =+ G

. i .

L1 S1 L1 01 Zl L 01 FAl 01 01 LT xxx xxx - xx 62 9¢ g

€l L1 LT ¢l 01 g 01 Gl 01 8 LT wxx  xxx *¥ A L2 S = ¥

01 A €1 ¢l 01 01 0Ot ¢l L 8 GT  xxx  xxx ¥ L1 62 d

01 A 01 el el o1 £ ¢l L L ¢l xxx  xxx x¥ Ve [AS S - €

. . *300 °3das <°Bny Anp 3un K tady cJaey °gaj cuep °JI3Q °“AON *3dag . *6ny  (w) y3idsg
330 °AON °3I0Q ~3daS Yy Al r BN Llady _ 290 .o\ do13e3S

bW 1/6W S WAISINOVW




()]
i
—

TABLE 9
SODIUM CONCENTRATIONS




201 03 9Np 91 q)}SSIVDVUY s

9|dwes ON x»
GyT 8v2 v2E G¥E G9¥ G682 €S¢  ¢¥d ¥6g 90€  L6¢ x¥x ¢CE x¥ [2€ 743 9
88¢ G1E 01
681 tvz 9/2 8G2 €S¥ 982 85S¢ 86l [92 692 9EE xxx b€ x¥ L€ G1E S-6
¢61 SOy 80E SOV LB9 0E9 TIGv  L¥E [*10) 2NA R w@n PYTRN 143 x* A1 %17 g
085  ¥S€ 92 ¥SE 7 ot
61z GS2 662 662 995 T1¢ 22€ bEC €pE 22t  PSE *xx [EE x¥ L2€ 68¢ S=+8
6c2 896 80¢ 2ty 619 929 ¥S§ 68 6¥9 16E  €¢b xxx 98€ *x 96¢ 80¢ g
1ZA 8eg €9t _ 19¢ 01
A °
162 €82 ¥62 HGE- [8G . 99E 266 [Gf _92p. . _00b. _99E  exx g6t X 0LE £1e S-1L
180T /811 /¢ G/¢ 8891 8BL ¥96 [2b  96% ooy 1€l x¥x bbb ¥ G8Y 68¢ ! o
90c 286 99¢ LG€ €29 D8 ¥Iv T9¢ 106 DDF  $SE xxx [0V wx ebv ¥08 §+9 =
/86 O0SET t2§ 22% 092 lev  L641 G9gT 12, iy TbE xxx 0§88  *x 2€9 2s6S g
1€ 6ey tes €L T1L 0OV 8ch €he GB9 2l¥  €db xxx 9LV x¥ 11§ 0.9 S=g
0651 SIET 2¢6 129 2ble GGIT Eevl 9c1T €08 D2S 286 x»x P99 *¥ GhL 298 "8
90¢ 08¢ 619 €9¢ GIZ OOy I OLE " 9/9 S0v IS xxx P09 x¥ L09 P19 I
€102 (812 8EHT €621 G2Iz 988 GOPT €861 T99T 9882  x»x x¥ 2682 8091 g
602 GGTZz 1891 €621 €212 988 €62l T/BT [ODT D9LT BITE  »xx [8LT xx B9l 9¥S1 S-1
‘330 ‘AON °390 "3das °bn Kinp aunp Aey Llady c-JeW °g34 Cuep «33q °AON -3das  bny (w) y3dag
a N °390 °3dsS v AlLRC _ *ON uo}3els

330

eN /6w se WNIQOS




3L 0} N 3[qLSSIIIRU] yyx
a{dwes ON xx
099 L[S 6€¢ 9F¢ ~ S6YI SIS 2SL /6% B62E 612 IEE  xwx 22 xx 0s¢ o1e | 49
T 6L  vbe 12 82v €€ 892 S€2 P12  ¥81  22€  xxx  SIE  xx vee €le | 01
el 641 [€¢ €9¢ €Sy (02 892 0€2 281 281 22§ sxxx 9/2  xx XA I8¢ | S - g1
991  [Ov 9%¢ 262 90L 86E 88F 00y €22 161 IEE  xxx 2L  xx 91v €Sy | @
8l vi2 S22 €¢¢ 8Ly 662 €52 91z €22 S0¢ 067  xxx G8C  wx L2€ 682 | 01
0ST ¢8T ¢t¢ G0¢ S9v €91 S¢2 122 SLT 681 /2  xxx /92 =xx = 262 9/2 1 S = ¥1
281 (02 1S2 162 18y 12 8S2 122 €61 002  [2E  xxx 80  xx L€ vve | @
991 €42 159 . ¢t xxx  TIE  xx 11¢ 01
€€ LLT . €92 1S2  9vb  ¥8T 91z ¥1Z2 212 202  02E  sxx 162  xx L€ €le | S - €1
vve (92 TLe 1S¢ 869 /62 vwm LIE 262 662 228 xxx  90f  xx 62  Ove | 4 .
£92 xxx 226 xx - PEE  80¢ | OI N

8¢ 069¢ 1/¢ 982 10§ PEE ¥2E€ 692 92 612 22E  xxx  62E  wx eve ¢t | S - ¢l
(€ 82 TLZ2 12 06Y 99¢ 092 ¢ow. 182 882 22¢ sxx 90€  xx 1249 [T ] 4

6e  wxx XX 14% ¥vee | 01
89¢ 88¢ [9¢ 9lc 999 €L€ ¥2€ 22¢ 82 182 02 wxxx T0f  xx vee ve€ { S - 11
TLL  SE0T 89€ P0G [2LT 899 [08 129 €S9 1GZ 66F  xxx 02  xx Gey 66 | @
00c €92 66 Ove 199 20y 262 TL2 9YZ 692 L2  wxx  LIE  xx 6¢t q1e | 01
LLT 202 [6¢ 692 S6F /92 852 vhZ 6€Z 1SZ  $2E€  wxxx  IEE  xx L€ L1 | S - 01
280 °AON 320 -3das c-bny Anp aunp Aey frady cuaey -qaj cuep "29Q Aoy 3des  cbny  (w) yadag

. "320 ‘ON uolje3s

BN L/bw se wnIagos



*.mww:ow,wmv,uwmwmmwuanWﬁwwrl

91dwes ON xx

621 822 €61 101 - ¢S €€1 9el L2 OLT 0€2 68T xxx OFPD  wx 681 €91 | 9
22l L0¢ LyT L6 vee LIT  ¥81 90€ OLT G2¢ 16T  wwx. LLT  #x 981 - OL1 | S - ¢¢

0¢T  L0¢ 1€T 66 G8¢ 0ST 281 062 OLT 681 12C. s¥x  xxx  xx 991 L1} 9
gel €91 04T 06 62 €91 16T 861 891 981 L0C  wxx  xxx  xx 681 ST | S - 1¢

9¢1 Nmm_ 891 GIT [2€ 991 SIT 8¥¢ ¢20¢c 2€¢- 98¢ x»xx C0C  xx 681 L1} 9
02T 122 89T OIT 02 19T 99T 9v¢ 991 961 8hC «xxx 602 xx L0 981 | S

0¢

00T G0z 891 OIT 182 861 ST €IE Iz €22 292 xxx 812 xx L0¢ 8L¢ | 9
GIT €22 0LT €IT ¢l €61 ¢2S1  ¥LZ2 891. 612 VI wxxx €2  w» L0¢ 641 | 01
LIT 99T 89T SIT 26¢ 6€¢ OST tv2 6L1 262 16T =xxx PIC  xx L0Z ¢L1 | S - 61

€T ¥81 891 €IT 2G€ 002 ST 162 981 622 TIE€ sk GG2  xx ¢0¢ 0T | 4

. N
¢ee 191 L1T  Sve 861 OST G€2 OL1 9¥2 G922 xxx 9V2  x» rARA G/T | 01 ~
€eT 04T L0 29 182 002 891 /€2 €91 912 822 »xx [T  x AN €ec | S - 81
9€T 002 SL1 L6 28 891 62 961 162 212 69V xxx  VLZ T wx 91¢ g6t | 9
€T ST 64T SbT 182 991 961 ¢€Z 19¢ 21 PlC +xx - 690  x» 8¢¢ 0/1 | O
€€l PST  S0Z 99T 062 99T 0€2 912 99T 681 822 xxx GIE  xx ¢1e G0¢ | S - L1
021 /L1 €61 981 9911 02¢ 88¢y 68E ¢Nﬁ, 19T 262  xxx 1LE w» 66¢ tve | 4
OTT 041 GLT 041 286 €22 161 00¢ 612 641 G982 xxx GSC  #x 9/2 LLT ] O1
GIT ST LT L1 €6 621 262 L0Z OST OST 8G2 xxx 062 ¢ LEC 60¢.] S - 91
*33q °AON -390 -3das ‘6ny Anp aunp Aey Qiady cJey °qaj cuep <230 “AoN °3das  bny  (w) yidsg

*3130 "ON U0L3E3S

eN L/bw se WNIQos




i o e

9L 0} 3Np [ qLSSIIIRUL yyy
9ldwes ON y
491BM MO| 03 8np 93LS yoead 03 3|qeun

¥ * * ¥ ¥ 6G1 /1 VAN 281" 22¢ | ¥ R XXX ¥ ¥ ¥ g

x * ¥ ¥ x 6.1 041 . vp2 g/1 1245 X XXX x¥¥ xxy ¥ ¥ S - L2

¥ ¥ * ¥ *  G/1 ¢Sl 2ve - 6/1 11¢ ¥ **% XXX ¥x ¥ » | 9 Q
| % xx w991 281 062 BLT B6Z % wex  xex  ax « - x|s-9z

* ¥ * ¥ * /02 681 ¢0¢ ° ¥81 Ge¢ * XXX xx¥ ¥y ¥ €S2 | ¢4

* ¥ ¥ ¥ ¥ 9381 9381 861 002 LL] ¥ XXy xxpy  xx X €2¢ S -g2

981 v/Z2 861 OIT Sbe 96T 95T 882. 621" 262 I61  xxx  wxxx  xx . 60¢ S(T | 4
00¢ 262 161 66 91y 961 ¥ST /2 8el. IIg 002  xxx  xxx  xx vie 681 | S - ¥2

89T €61 861 /6 6¢c€ €61 991 €82 6ST 902 161 XXX XXX xx c0Z 891 | 9
99T 98T /¥1 06 0S€ ¢ST  vel €82 6ST 202 16l e " L0¢ 91 | S - €2

930 CAON 320 -3das -Bny Apnp sunp  Aey fiady caey  -goy ‘uep "I3g Aoy -3des  Bny (w) yadeg
: : “320 "ON uotje3s

BN L/Bu se wnigos




TABLE 10

BICARBONATE. CONCENTRATIONS

<
N
e




33t 031 anp 91qLssadoeu] YRy
aldwes oy
89 YA 19 €L ¢S €L 26 88 6/ ¢6 9T wxx YOI ¢b ¢b g
88 ¢6 01
Y 1374 €L €L 0}/ 6L 26 €L 6L 26 26 *xx 86 *x 26 6 S-6
L9 6/ €L €L 19 86 26 6L mw. ¢6 - G6 ¥ POT  xy ¢6 ¢6 g
19 86 6L g8 ¢6 )
L9 g3 19 L9 ey ¢6 86 6L 6/ 26 26 *x¥ 26 *x 4 ¢b S -8
L9 YA €L 19 44 ¢6 26 €L 26 9, 86 *xx 26 xx e6 ¢6 g
61 26 .58 26 01
L9 €L 19 19 09 6/ 86 €L 6L 9. 26 ¥*x 86 *x ¢b ¢6 S -/
14401 68 €L €L LS POl 26 88 86 0L 40T xxx 86 *x 26 ¢6 g
19 €L 19 sS 09 €L 68 6/ 86 r9 26 **r  POT xx 86 6/ | S -9
26 €L 19 19 €9 88 011 86 26 19 26 *x YOI xx 86 6L g
L9 19 6/ 6v 0S 6L 26 €L 86 19 26 **x¥x  OIT  xx ¢6 68 S-6
I2Al 68 19 L9 19 ¢6 011 86 86 19 0T  wxxx 90T ¥ ¢6 A d
19 L9 8% 68 L9 6/ 86 €L 26 19 g8 *»*x  9IT  xx 6 ¢6 S-4¥
€T 401 19 L9 LS 86 911 c6 6L  OIT  xxx *¥ 011 YA g
OrT  #01 19 L9 LS 86 86 ¢6 911 L9 OTT  wxx  PET  wy 441 g3 S-1
380 cAoN <390 *3d3s  -bny ALnp  sunp Aey |tady "MW Q34 cuep -29Q TAON  “3das  -Bny (w) yadag
"ON uot3je3s

€00H 1/6u se 4 iz 3LYNOSYYIIg

*190

125



m . - -~ R T 03. o..« BNP. DLQLSSIVIVUY
, - 9rdues’ ON xx

M /9 49 €. 6v L9 6L ¥OT € 6L 28 9T xxx  POT xx 88 26 |9
_ :
/9 19 6L 25 € 6L HOT 6L 6L 9L ¥OL xxx 86 xx 6 26 |o1
19 - /9 €L 6 19 y0T 26 G8 6. 28 PO swx EL  xx 6 6 |S -~ 6l
b9 6/ € S ¥9 26 8 6L €L €L POl xxx S8 w06 26 |9
: @6 £/ 6L 25 L9 ¥01 S8 §8 EL 28 YOI axx 86 wx OO 26 |01
| 19 6/ 19 6y L9 8 26 8 €L -6L VO wxx 26 wx 6 01 | S - 1
- 19 6/ /9 6y L9 10T 26 26 € 9L OII Yex 26 wx 26 26 |9
o 85 19 L9 . 86 awx 26 xx 6 01
o e €/ 19 25 19 6L 6L 6L € 9L HOT xxx 26 xx GO 26 | S - €1
i 9% €/ 9 6y (9 yOL S8 € 6L 86 86 wex 26 10D 26 |9 |
| §§ E © xxx 86 xx 26 26 |01 &
| /9 6. S§& e 19 6L S8 € 26 86 HOL wxx 86 xx 86 26 | S -2l
| '
|
| 9 e S 25 € 8 98 6/ 8 8 8 xxx 86 w06 98 | d
| 86 i 26 26 | o1
| /9 ¢/ §& e¢ 19 6L 98 L9 2 26 8  xxx 86 wxx 06 26 | s - 11
28 (9 S§& €v L9 vOT S8 6L 26 S8 HOT xxx 86 wx 6 26 | g
19 6/ S5 19 19 § S8 6L 9. 26 Ol xxx 86 xx b 26 | 01
g5 s 19 19 19 EL 2 % 2L S8 POL wex  WOL wx 26 26 | s - 0

*98g -AON °390 -3des <B6ny Anp aunp ey (i4ady c“dey °qajf “uep 230 °AON .adag  °6ny  (w) y3idag
_ *390 ‘ON uoilels

| oo 1/6u se ALINITYNTY 3LYNOSUYDIS

SO T I TR n




|8dt 031 3np m_.a..—mmmuum:H XXy
9L dwes oN iy
% L €L €L 9 ¥ 26 0T g/ g/ 0L OTT  xxx 6/ x« 26 26 | g
: 6L L EL 9 IE 26 86 €L 0L 0L OUT e 6L  xx 86 86 | S - 22
I
6L €L €L 9% /£ S8 % e & o o wee xex owx 26 26 | g
9L €L €L ey 1€ 86 0T &8 YA 0L  POT  wxx  wxx s 86 ¢6 | S-12
3 6L €L 9 /e 8 8 S5 ¢ €L- V0L xxx 8 4y 26 26 | g
8 6L ®L € ¥ 2 8 S8 €/ £/ 401 xxx 86 xx 26 26 | S~ 02
, | EL €L &y TE 86 26 S8 ¢/ 0/ 40T *xx 26 xx 26 6 | g
. 6L €L €L e & S8 2 2z g/ DL #0T  wxx OIT 4 26 26 | 01
! &L B ey T8 O 26 S8 €L 0L 0L e 86  xx 26 26 | S - 61
L9 58 &L 4E L8 WL WOL 6L 6L 0L BT e 86  xx 26 26 | g
& EL &b TE 26 86 6L 6L 0L 0T s 86  xx 26 01| 01 &
L9 € 8L 9% TE 26 86 S8 L9 9 BT e 10T xx 86 86 | S - 8I
£9 6L €L e L€ 2 % BL 6L 0L o *xx 86 xx 26 86 | g
L9 EL €L 9 TE 26 B 6L 6L 9L YOI s % xx 26 86 | 01
£ 6L 19 9 /£ S8 8% S8 £ 0/ g6 *xx 86 xx 86 bOT| S - /1
L9 L9 EL 9% € S8 86 S8 28 0L Ol e 86  xx 26 86 | g
B BL €L By 19 BL 26 6L 6L 49 HOT s 86 xx 86 26 | 01
19 49 6L By L9 S8 8 S8 6L O/ DIl sex g6 xx 98 26 | S - 91
. y . *3dag  -bny Anp aun £e tady ~dely °ga4 “uep °-23g "AON  °3d35  “bny - (w) yjdag
930 AON "350 -3des -6ny A(np sunp ey |pady . , "ON Uotje3s

3130

€00H 1/Buw se ALINITYXTV 3LYNOS¥YOIg



m . . o L et mUr.ou.w:v,ufn«wmwuunrw .
i , : , _ . 9| duRS TON wa
J9lem ;o— 031 9np °9|gl55900eU]

m w ¥ * * * * mm. 86 (Y4 Nw .W&N ¥ O¥¥E XXX XX ¥ +« ] g

W * * ¥ * * YA yo0T €L 19 &L X XEX FRX XX * + |'S - L2

| * * M * * .mw 01 6L ﬁw mN ¥ ORXX XXX XX * * | 9 A
¥ * * * % gL 86 98 19 b. PR T ¥ ) ¥ » | S - 9¢ m

w x* * % ¥ * ww wm ww 19 mN ¥ xxx ¥%« ¥ ¥ 0111 9

; «  x x % x 2 tOT 26 19 BL  x wewx wwx o +  B0T| s =S¢

6 i 6L 6v L6 BL 40T S8 49 €L WOL wxx wwx. e OUL  OIT| @
¢b 6L 6L e e g8 b g8 €L 0L OIT  xxx  xxx  xx 011 01T} S = t¢

26 €/ 6L 9 e O 6L 98 €L €L DIl xxx wwx wx 26 y01| 8
6/ 19 €/ 9 v € 8 §8 € €L DIT wex wxx .xx  VOL 86 [ S EC

3130 *ON uoljels

‘33 °"AON °390 -3des <bny A[np aunp Key |jtady <dey °qaj -uep °I3Q0 C"AON *3dag  *6ny  (w) yidesg

gy (/6w se ALINITWNTY LYNOSYVIIE




TABLE 11

CHLORIDE CONCENTRATIONS
129




< _ , : . .90} 0} 9NP.BLQ)LES8IDRMY.
o - 3Ldues oy

w 06¢ 00v 00§ 00§ 00L 0S¥ O00F 0S€ 0S¢ G/t 0St  xxx 008 ** 009 009 g
0S¥ 009 01
00 00v 0St poy 00L 0S¥ OO0f 00€ 00y S2v 00S xx» OOS x»x 00§ 009 S-6

G2¢ G/G D0DDS 009 ODIT 0S6 O0ZL DDS DOD9 ODS 0SS wxx 00§  xx 0SS 051 g
006  DOS Doy - 0SS 0S1 01
0S¢ 00F ©00S OSy OD6 DSy DOS  DSE  OD9 00S 0SS xxx 00§  xx  0OS 0ST S-8

00F 00ST DOS 0%9: 000T 0S6 088 G/5 G6 §29 059  wex 009 x*x 009 00§ 4
0S. Geg .09 » 096G 01
00y 0Sy DOS 066 006 0S99 099 625 G/9 G529 099 xxx 009 ..xx 0SS 00S S~ L

06/T 0981 009 0S5 009¢ 002T DOST  DOYL 006 G29 OOIT wxx 00 xx 06/ 009 g
008 009 009 0S5 0001 0SS 059 0sS GLL 929 099  «xxx 099 xx 06/ 059 $-9

L J

06ST 0012 0S8 008°' DOOF 0S9 0002 0OBT G2TT 099 009 xxx 0S8 »+ 0001 0S8 g
00S 00,/ 0S8 009 ODIT 009 O0SYT 009 0OSOT 099 089 «xx 06/ »x 008 006 S=G

065¢ 090¢ 00ST 006 00¥E 008T 00cZ O0SLT D00Z2T G/9 00ST «~xx 006 - =xx 0021 0SET 8

00 009 - 000T 0S9 OOIT 009 OOIT S48 0601 G649 0S. «xxx 008 *» 066 066 S+ ¥
®

06¢€ 0Ssve 00L¢ 00T¢ 00Ec O0GET 0S0¢  0DOE 0092 00SV  xxx »» 0S¥ 0062 g
062€ 00¥e 0GZ¢ O0T¢ 00ee O0SET 00O 0DOE O0OSST 0S/¢ 000G x»xx 00S2 xx  OSEY 00t¢ S-1

*39q AON 390 -3das -Bny Ainp aunp Aey (pady caeW °qaj cuep ‘d3q Aoy °3das  cbny  (w) yidsg
390 "ON uotije3s

(3 L/bw se §3QIY0THD




m
t
i
'

————— e

9JL 03 anp 9[qLssadoeu] ***_
_ 9 dwes oy
00IT 006 o0y 00F  00€z 008 0SIT 09/ 00S 0sc  o00s xxx 009 *x 069G oom g
0S¢ 00¢ oQop 0S¢ 089  00¢ 00% 0S¢ g2¢  oo0¢ 00S  xxx 00G *»  00G 00g 01
22 00 oop 007 00z oo0¢ 00t 0S¢  00¢  Qo0¢ 00S  xxx 0Sp *x 00§ 0st S - g1
S/ 009 o0p 0St 0011 009 06/ 009 0se oQo¢ oom *xx  0Gp *» 099 00¢ g
0S¢ 0S¢ ooy 0S€ 004 osp 00t G2¢  0G¢ 09€ . 08  xxx 08P *» 009 GLY 01
0S¢ 00 oop 00€ 059 o052 0G¢ S¢¢  S/2  oog 00§ xxx G2y »» 0S¢ 0stv S~ V1
00€ 0S¢ gzy 00F 0§/ gy¢ 00Y §¢¢ 00 gg¢ 00S  xxx G/p *x 009 00¥ g
GL2 - 921 004 . 00§  xxx G/p *x . G/p 01
22 00 gGgp 00V 00/ §y2 0s¢ 82¢ 628 gze 005 xxx 0OSH *x 009 00§ S-¢€1
00y S2v Dgh 00r 006 0sp 00§ .V 0SY  S/¢ 00  xxx G/t *» 009 069 g
0S¥ 009 *x  G2G 009 0t by

S2v Sz ogh 0S¥ 008 0OS 00g 00F G2t  oQop 005  xxx 00§ *x  0GG° 00g S =21
00V 0t OsH 00y 008 0ss 0SP 0Sy  gzp _0St  00g xxx S/y *» 009 009 g

0sy *» 099 009 01
St 0St  osy 0Sv 006 0s¢g 00¢g 0St gzp 0St 009 r¥x G/t *x  GZ2G 005§ S= 11
0921 0091 009 008 0022 000T 0921 006 Q00T 00y  00g *xx 00§ *x 00/ 068 q
¢ 00V o009 00 006 009 0st oov, S.E  S2y 05y *xx 009 *» 009 00g or
00€ gS2¢  00g 00 008 /¢ 00% 0S¢ /¢ 00t  00s *xx 009 *x 009 009 S -01
990 CAON 390 “31dag *bny Ainp aunp  Aey Liady -uey "G34  cuep -2ag *AON  -3dag *bny (w) yadag

“120 "ON uotjezs

(3 L/bu se s3g1Y07H)



-~

o o, | | srduwes oN i \
ez 09§ S22z ST 009 002 S22 OOV 0SZ OSE ODE wex 0S2  xx GCE  OOE (8§
00z S2& 052 G/I 0SS 002 00  OSF 0S2 OSE OOE wxe OO wx G2€  00E |S =22

00z . S2¢ - S/Z  SZT 005 052 ODE 007 OS2 00 O0SE  xwx sxx s« 00E  00E | g
G2z Sz Sz S1 00 0SZ.00E DOE 0GZ OOf OSE xxx xxx xx GZE G2 |S - 12

S22 S/ Sz 00 0S5 082 00¢ OSE O0F OSE- OSE xxx G2  xx G2 00 |8
00z 0S€ G2 002 0SS 0S2 SL2 GLE 0SZ OOE OSE sxx O0SE  xx 0§  D0OE |S =02

Gz¢ S2¢ S/Z 002 00S OOE 0S2  OSy - OOE qnm 00F w»xx O0SE  xx O0SE  OSy |4
00z 0S€ G/z 002 0SS G/2 052 00 0SZ2 OSE SZE wxx OSE  xx 0SE  00E |OI
00z S/z §LZ 002 005 OSE 052 0SE GLZ OSE 00E e DS  x« OSE 00 |S - 61

G2z 008 00 002 009 OO 0SZ2 OSE G2 OSE Sib xxx OOV  xx  OSE 00 | ¢
052 00E 002 009 O0OE 052 0S€ 0S2 G2 0SE x«x 00F  x« O0S€  O00E |OI
G2z G/z 00 62T 00S 00 OS2 OSE 0S2 G2 0SE w»xx GIE  xx  OSE G/e |s -8t

132

. { .
G2¢ G¢¢  00€ 6/l 00YT 052 OSt 00€ 0S¢ G2k 00L exx G xx 06G€ 009 g
Gge 09¢ 00¢ 06¢ 009 - 092 00¢ 06€ 08€  00€ G2v  sxx Go¥ x*  GLE 00¢€ 01
G¢¢ 0S¢ 0S€ 00€ 009 0S¢ 0S¢ Gee 092 00E 0SE  xxx 009 - xx OSE 0s€ VAL

00z 00 Sz O0OE 0081 00S 0S. S/ 002 OS2 OSh xxx S2 xx O00F 007 |9
00z S/z 00¢ O00E 009 OSE 00 O00f G2€ 008 OSh .xxx OSF xx OSY  00€ | Ot
00z 0S2 00 00E 009 00E OSE OOE 052 0S2 O0F wxx OS% %« OOy  0SE |§ o

230 "AON -390 -3das -6ny Ainp aunp Aey (tuady .snz *gaj cuep *23¢ °AoN -3das  c6ny  (w) yidag
_ o . ‘330 'ON uolje3ls

13 L/bw se SIQTY0THI
| o




— iﬂlrif.ﬂl"l‘ —ee.

3L 03 anp 91qlssanoeuy ad|
dldwes oy .
J493eM MO[ 03 anp dLqLssadoeu]

* ¥ oy " x 082 ¢g/2 0S¢  g/2 .00s ¥ookkx oxxyx oxx . g * 4

¥ * ¥ ¥ * 062 g7z 0g¢ mmNA 00g ¥ ¥¥X xxx oxy x x S - /2

x ¥ ¥ ¥ x 042 _omm 0S¢ s§/z2 g/ % ¥EX  xxx yx ¥ ¥ g

¥ ¥ ¥ 3 ¥ 062 0og Geg - Sl 0Sy * XXX xxx yx ¥ ¥ S -9z mw
x ¥ * ¥ * 00¢ o00¢ 00¢ §/2  ose ¥ XXX xxx gy ¥ 001 g

¥ ¥ * X ¥ G2 00¢ 00  S/2 542 ¥ OXX¥ yxx xyx * 0g¢g S = G2

00€ G2t 0s¢ 00¢ 009 ©DOE OsZ S¢v ST DSy Dog FEX % oxy owM 00¢ d
S¢€  0Sv  sz¢ 002 00/ OOE os2 00v ST s/t oo¢ **x  xxx  xx  (0Gg 00¢ S+ e

S/Z2 00¢ ggzg SLT 0SS DOE 0sz 00y S22 g/ 00¢g e oxxx xx 0GE 00¢ g
0s¢ 00¢ 052 | S/T 009 052 002 00F S22 gy¢ 00€  xyx *xx  xx  (0Gg 00¢ S - ¢z

"33Q  cAoN -390 *3dag  -Bny Ainp  aunp Aey | rady T4 °Qay  -uep 98  CAoN -3dag *bny () cummm
‘320 "ON uotje3s

13 L/bu se s3grygHy

;




TABLE 12

SULFATE CONCENTRATIONS

134




931 03 anp w_a_mmwoom:H ¥y
9l dwes oy *x

———

99 OIT  oz1 08T 89T ot 001 SIT sz gep - 0ST sxx  g/T x¥ Syl ovI 4
Sel vl 0t

69 OIT  ¢o1 0ST  op1 101 001 VIT 66T ogr SST  xex  g/7 x¥ 1 0)a1 S -6
£6 0T gor 08T 16T gg1 621 0ST  o0/1  o¢g 0T sxx  gy7 xx ST G/1 g
O¥T  0g1 ger - ovT’ ob1 01
G/ 01T  gor 0ST  eer  pzr1 101 SIT  0ST  'ggy 99T wxx /7 xx SHI ObT S-~-g
; 08 SL2 211 S8T T  0g 0S1 0ST 881 gor 00¢ xxx /7 xx 091 021 g
091 , 08T . ST 08T 01
£/ 02T ¢ ST IST Q27 00T 00T 8e1  grp 09T xxx g/ x¥ 091 021 S -/
Sl sze  ger 81 €0c  gpg 622 ¢le 002  pz1 0S¢ wxxx g7 x¥x 091 0ST g
: : A “
08 SET 021 SYT 9T pgr 211 ¢l Sp1  g9rp SST  xxx 297 X 091 LET S~g9g o
0S¢ o0se g1 02¢ 88 051 00g 0S¢ S0z pz1 SST xxx QD2 X% 002 G/1 g
00T ovr g1 02T 061 ggr 0ST 021 G0z g1 990 xxx g/ xx 081 VA S-¢
9LE G/ Qgg ¢9¢ 028 g6z 0s¢ 00  gez et SLC xxx  ggT xx €12 G2z g
02T S¥T  og1 02T 981 pgr 0SI ¢l ¢61  ogr 06T xxx Q02 xx 081 G/L1 S - ¢
SCv oSy gue S0€  o0ge  gpz 00¢ Omm 882 0PG  yyx xx GLE 00y q
S¢v  0Sp  gye S0€  gee  opg 21¢ S¢S  S2e ggz 0SS xxx  Qpp xx §/2 00t S -1

930 Aoy 390 -3dag *bny Ainp unp Loy Liady  -4ey ‘994 -uep

v

0S 1/bu se S3LY4Ins




CLUMED UN

66  BET 12 ST S/T D02 DOST DOT. GST wex GG  xx  OGI 551 | g
06 €1 66 02T DOT 02T SIT OQT  G9T sxx OS]  xx Gl ovl | ot
06 SET 90T TOT DOT  SIT DOL G GST -mwx OST  wx G ovt |s - 61
00T 2vT  vbT  OST 261 G/ 021 6 ST www O xx  0ST 081 |8
001 B2l BIT 2T DOT 021 DT ODT. DUBT s«x OST xx  GHI SyT | o1
0T  SDT S9T 88 Db STT 86 .58  GST wex 0ST  xx  OYI ovT | 'S = ¥I
) o ®

OIT 621 STT €I DDL D2l OIT 86  OST swx O  sx ST ovT | g
Dot | 0er : E npowr o DST wex LT xx Sv1 01
DIT €21 S2T €I DB DIT  SIT DDL  0ST xxx D02 s+  OpI GET | S = €1
D2  GET 9ST IOT DOT  G¢T OvT  SET  OST sxsx  S9T we  SbI ovt | g
021 ) R wxx 09T  xx  OEI ObT | 01 g
021 ST 86  G2T ODL DEL DET GET  SHT wex GLT  xx  OEL ovt | § =21
021 621 9D D2l ODT  SET SEL  GET  OST sew 09T s  OVI  OBT | g

m T T s21 0¥l | o1
OTT €21 52T G2 DOT  §2T D€L  SET  GPT swx  OGT . xx  GbT 0ST | § - 11
GET 08T €92 D08 ODZ DSZ 022 §21 0OZ ser 09T xx  0GT /1 | g
02T 08T 2T &1 OIT  GET DPT  G21 DST s DOST  w«  OGI ovt | 01
02T 8yT S2T DST OTT D2l 02T §IT DST xxx ST »x  SYT  DOEL | § = OI
*3190 .uam_m *6ny \:_:1 w_:_—. Aey Z.._% ...,m:, *q3j cuep °39q “AON -3das  bny  (w) yadag

S e "ON uoL3e3s

T

‘320

)] el d
e

Yos /6w 'se $31y4Ins




92L 03 anp 91qLssanoeug *ex|
9| dwes ON xx

S 821 ¢g ¢l 8L 26 gy 08T 021 S6 0T wux gep xx 0TI 001 |g
08 g2r g SL €L 93 g 08T OTT 00T 06l wuy ger xx 00T 00T |5 - 2

4,_.._. ..

8 ST S8 08 g g5 g 002921 06 021 wwx  wyx 4y 56 00T | g
8 S0T 96 €/ g8 g5 g 061 021 26 001 wux  yuy 4y 0T g6 |-

08 0T g6 L8 1274 S0T 08 091 0gr 0¢T  G/E  wxx SET  xx 001 01T | g
S/ 01T g6 ¢l 0L ¢6 08 OvT 011 001 08T «xxx G271 ¥ 00T OIT | s - oz

G6 02T g6 ¢8 89 OIT 08 06T  0ST DIT SG1 **+ OVT  xx 011 ovr | g
G/ 02T g6 9/ 6/ SIT 08 DLT g1t 00T 08T yuy ST xx OtI SIT | o1
G/ S0T 46 98 [8 86 08 0¥l 001 g1p O0PT xxx  GgI x¥ 0Tt 00T | s - 61

96 01T g6 €8 8L 81T 68 09T 021 g6 ST wxx  GPT 4y 00T ¢t | g
0L 00T s 98 69 S0T g8 0ET  0ZT 011 SST  xxx  OpI > 021 021 | o1
04 00T Ds 86 g/ 86 G6 S¢T 01T Q11 0ST xxx  OfT *x 0ct SIT | s - g1

137

SLSOL 08 06 opr g 6L 021 09T 00T 061 swun Qg1 021 061 | g
0L SO 08 €8 8/ g1 gor  gp 0T SLZ SV wwx  GHT 4y g3 0zt | o
04 000 08 85 gg g5 g5 ¢y OIL 86 SUT wuw 04T 4y g 021 | s - /1

g9 0IT 08 €6 09T  G21 o0g1 08T Se1 06 SvT **w Sl m* ov1 OvT | g
09 00T 08 L01 86 €IT 001 SeT 021 g6 SPT wxx GPT 4y 0¢I 0T | o1 .
09 86 08 SO SIT 88 Qo7 S¢T 001 g OPT  xex 0T *x 021 0T | s - 91

330 CAoN 32 *3das  -bny ALnp  aunp AeW piady 4R Qa3 -uep "33 CAON  -3dag *bny (w) yidag
320 "ON uotjeys

Yos 1/6u se SILY4ns




801 0} INP JLQLSSAIDRUY syl
_ - 9ldwes ON x«x
Jdajem mo| 03 anp 3|qLSSIIJeU] &

o
“ * * ¥ r: * 4,mm Gb DST  GET . &€T ¥ ORRE FRX XX ¥ x |9
_ " * * * ¥ ¥ 211 66 X 09T 0DET Ot ¥ ORRX XAXR XX ¥ + | S L2
* ¥ ¥ ¥ ¥ mm 66 09T GeT DOET .¥ FEX w** ¥ ¥ » | 9
x ¥ ¥ * o 06 Gb pST  GeT 921 ¥ OXEX R¥E FX ¥ *x | S 9 m
* * * ¥’ ¥ 82T 001 Dyt OVT 021 ¥ e ¥+* *¥ * ovT | 4
* ¥ * * » 06 001 ger  OvT  Ott ¥ ORNE REX XX ¥ obT | S = G¢

G2T 081 0¢1 18 Gb 811 &8 DT  OFT 02T SPT  »xx  wxxx. xx Ge1 0¢1 | 9
OIT 08T 021 1z €6 60T 06 DBT GET 02T 06T »xx  xxx  xx Gel Gl | S = 2

17 021 0¢1 ¢l 88 26 06 08T G2T GOT  OVT wxx  xxx  »x 011 00T | 4
08 01T 06 69 74 98 08 08T 02T SOT  OFT wxx  xxx x4 01T 0otT | S~ €2

*39q Aoy °39Q -3des °bny Anp adunp Aew Q14dy -Jey °gad cuep °I3Q °AON °3d3S ‘6ny  (w) yadsg
_ 330 "ON uotLie3ls

0S L/bw se S31y4INs

A - 0 S AT e SR B R SRR
A SRS g . 555

.



TABLE 13
LABORATORY CONDUCTIVITY DATA
139




904 03 NP I QLSSIVVRUYL sy
, -+ 3dwes ON xx

20'T Sv°T ST 6T wb'l ¢l 29°T ¥E'T 9°T 98T . ST wxx 8T xx ST ST | 0
| . 8’1 . T | or
20°T wpT 9T §°T L°T8UT 9T IET LS'T ST ST wxx 8T xx ST §T | S-6

p'T vz 281 §2 SI'2 §°€ §'2 ST ¥'2 12 S§°T  wwx G8'T  xx 85T G8°T | 4
0z 81 [5°T sz T g1 | ot

Gz'T 95°1 $8°'T LT 812l 81 ST 72 07 §6°T xx 98T xx 8T 6T | S-38

€1 86 G'1 #2 02 I'€ 0€ €2 G€ §2 §2 ST xx ST 65T | @
8°2. | 0'¢ sz 't | oot

€1 §9'T 681 81 0267 98T 16T 62 .62 9T Dwwx 6T #x §9°T  GT | S-1¢
9 §9 vz 07 8 2 0§ 8 9E &2 b wex 0F xx LT ST |8

Gp°T 2z v’z 61 22SLT 02 0% 802 §2 S9T axk 0°€ wx 8T ST [ S-9

140

G's 6L O0°¢€ 0°¢ 8'9 22 89 799 ¥¥ [L'¢ L'T xxx G°C EE N N §°¢ g
¢'¢ S§'¢ ¢'¢t g't v26G6'T G'¢€ ~¥2 0% L'¢ [T =x¢x ¥'C ¥+ G9°€ G°¢ S-9

G°6 2’8 1°§ g'¢ 09 09 694 G'9 2'v SL'¢ 09 axx D'V »» 9V 0°G !

¢’¢ G'¢ ¢t 8°T 62661 8¢~ G¥y GL°C GL°C 0T~ wwxx" G'€- xx §G°€- 8¢ [ S~V

[P TORN

61T 2°IT 0°6 "L v'9 8% 04 v 01 8°G G'C1  xxx *x §°8 0°8 g

G'IT 6°01 0°6 2°L v'9 8%F DL ¢'0T §°G 09 D'ET  wxx P9 xx S°8 c0'8 S -1
02 9¢ 81 1 GZ . 62 ¢Z 8¢ 2¢  G¢ ¢ 2 8 12 3, Gs1

*28q °AON 120 °1das <b6ny Anp sunp AeW Lpady cJdeld °Qaj  cue( °J3Q C“AON *3das  *6ny  (w) y3dag
*3130 ‘ON uoilels

wd/soyunt se ALTATLIONANOD AdOIVIOEY




9L 03 anp 91 qLSSAIRUT 4y,
9| dures oy .

vy L'e g1 S'T 9% 0'¢ 0 0°¢ Vo'l 7T G T ywx LT ¥x 89°] 89°T | 4

S6° 91T G'1 ST L8°T ST g°1 €T S2'T €1 g1 ¥xx  ['] ¥*x  G'T VT ] o1
6" LT'T 2§°1 ST GE'T GI°T 'y €¢'T G2°'T 8e'1 ¢'T *xx [°] *x G V'L | S - g1

T 672 vS'T LT 80°8 2'z 0t oz BE'T ST SS'T  wux S9'T  yy o/°7 0z |4
¢6° ST 6Vl ST 12°8 66°T op°l ST EETT SET 0°Z  wx 97 g SS'T  sv'1 | o1
¢6’ 2T 67’1 2T zv'g 560 ¢°p T T 2T ST w97 SP'T ST | s - pr
SUT ST ST 6T 881 §2'T  §'1 ¢z1 ST 2T SSTT wwx LT ww Gop A
0°1 G°1 Ge'lI ST xxx ' *»x QT 01
6" b2'T 2S'T  §'T 9g'1 1'1 SE'T EZT SZ'T EE'T GT sy LT xx G'T TS - ¢l

85T S/L°T 99°1 9°'T 85'T ¢'1 S8°T  8§°T  /'1T g1 SV'T wxx G/°T *x  GG°T S'T | 4
§9°1 8°'1 S.°1 xx GG S°T [ o1

€9°T G68'T 69'T 9'T ST 9%'I 28°1 98°T LT '8'1 sp°1 x¥x G/°1 **  GG°T S'T | s~-z1 mm
PS'T 8L°T 66°1 9'T G6§'T 25T g1 85°'T S9°T 8T &p°1 *xx GL°T xx §G°T S°T | g
8°'1 *x G S°T | o1
£€9°T 68°T 69°1 9°T 8S'T1 251 g'1 £5°T S9°T 8'T Gp'1 *xx G/°T ¥» GG°T ST |S-11
0°S 95 -2 0°¢€ §9°¢ g'¢  g'y '€ 0v 91 gz ¥xxx 8/°1 ** 671 G2 | 4
T 91 g1 8°1 8.1 2°2 §9'1 ST LT §9°'T g1 *xx G/°1 ¥x GG°T S°T | 01 .
2U'T S 1 /°1 P O9v°T 0'T 8g°1 S€°T ST 51 ST 8L°1 ¥ G°'T ST s - 01
M 0¢ 9¢ 81 LT G2 6¢ A 8¢ A G¢ Le 4 8¢ Le uo dws]
‘330 "AoN 3930 "3das  -Bny Linp  aunp Aey  prady TARW  *Q3d4  cuep -oag "AON  *3d3s  “bny (w) yadag
320 "ON uotle3s

wa/soyun se ALTAILINANOD AYOLYYOGYT

m——



” _ ‘wu* 0} SNP | QLSSIDIDRUY sy
: . o , , 91dwes ON xx

| S6* €T £6° 8L 90T 68 YO'T ST T0°T SI'T 22°T “wwx wax  xx 9U'T U1 | g
G26° 2'T 20'T 9,7 S0'TG8 20T 2T 0T SI'T 22T wer wwx  wx 9T'T  T°T [§ -T2

B'  S€'T SO°T 88 90T S 0T ST 0T 20 26T s S2'T  wx 2T I'T | g
Ge6° 2€'T SO'T 8 S0°T §8' SO'T 2G'T DT €T €T "wwx 82T xx 2'1° 1T [S - 02
GI'T 6€'l (0T .8 BO'TSO'T S6' LT 8U'L GE'T #'T wex ¥'T  xx 2T 6T |9

| G/6° T L0°T G LT ST'T 0T ST T'T BT €T awx SE'T e 2T GT'T | O
Gz6° 8I'T (0°T 98° 90°T 88" 86"  G¢'I T0°T 8E'T 2'T “wwx'SE'T  wx 2'T  T'T | S - 61

. 626" 2'T 2I'T 98" 60°T GO'T GO°'T~ GE'T #I'T 82'T 2F'T xsx ¥°1 *» 01 ¢'1 |4
h 't 211 6° I1°T 86" 0°T G€'T T1'T G92'T 2et't Caxx B0 x» ¢'1 S1°T | 01

| 68" I'l GI'T €0'T BI'T & SO'T  #'T 0T €T SE'T v SE'T  we 2'T SU'T |S~80 &
m .
| 98° 22°T HI'l 8. §'2 6° ST 2T 9’1 2'T G6'T s8I . xx G2'T GL°T |9
: 68  £'2 vI'T 6" 2U'T20'T TI'T 'S2°T SP'l SP'T  #'T " wxe SP'T  xx G2'T  G2°T | OI
68° £'2 2U'T  I'T f2'1.6°  T'T €T 90T 2T €T sxxeb’'l]  xx G2°T 2'T | S~ 11

| 6° €'T 8I'T &8  ¢€'¢ NN.ﬁ,, 0 m: 0 §'2 €9'T ST'T GP'T  wwx G'T  wx GE'T  GU'T | 8
_ 68 2T 6I'T 2°T #I'T 2e'T SI'T  2'T 92°T SI'T +°'T xxx ST  xx GE'T 2'1 | o1

8 2'T 2'T 2l 8I'l .6° SI'T #2°T 80T SI'T ¥'T  xxx /S'T v 2€°1 2'T | §= 91

12 92 81 (1 2 18 22 82 22 S2 [ © 22 82 L2 Jo dwdL
_ *290 °AON °32Q -3des Bny Anp dunp ° Aey {lady cuael Qa4 cuep <230 °AON -3das  ‘bny  (w) y3idag
q . . . *330 "ON uotle3s

wd/soyun se ALTAILINANOD AYOLWMOSYT




304 03 BN 3[qLSSIVVRU] 4,
aldwes oN yx
Jdajem MOl 01 anp w_.a,_.mmmuumcH *
!
¥ ¥ " ¥ x §6° 21 Pl QHLH mmwﬂ. * xxx  yyx £x * x |49
¥ ¥ ¥ ¥ » 06~ ¢ 1 T 91T 8°I ¥ xxx xxx *¥ ¥ * | S - /2
¥ x ¥ x * £6° ¢l €T 81T S/°1 ¥ xX¥  yxx *¥ ¥ * |9
. * x ¥ * * G6° ¢l b1 81I°T 69°1 ¥ XX xxx *x * ¥ |S~-92
¥ * x * x 067 .GT°'1 1 mH.w A ¥ Rx¥ xxx ¥ * €71 149
* ¥ * ¥ x 06° €T 92T #I°'1T 8I'I * o Ex xyx x¥ * €T (S - 642
82°1 SL'T SP'I 68" /€°1 S0°'T SO'I G9°T 68° LT 2T xxx  xxx xx 2'T ¢'t |g
LT SL°T S€'1 68 Ge'T 1°'1 S0°T 89°T G6° S9°T  2°T  sux Xxx. xx ' ¢'T | S~ p2
¢0'T 2’1 (2T 9.° %11 0'1 G6° ST 96 VT 8T'T  wxx wxx xx 21 I'T |49
¢0°T LT°T /[0°T 94" 21°'1 88 66 9°'T 8g° P'T 8T°'T  wwx  xxx 271 I'T | S-¢2
66" V'l S0°'T S (0T 06° 26 €9°T 66" G2'T 82'T  wwv G2°T x 2°1 't | ¢
G6° b'l S0°T G6/,° 90°I 68" 26° ¢L'l 96" 82'T SI'T  wax G2°T *»x ¢'1 I'T |s - 22
1292 8l (L ve 1e 92 62 22 Sz 12 2z 82 L2 9, duaL
"33@ “AON "390 °3d3s “-Bny Alnp sunp  Aey Lrady -aey -gay  -uep T99Q CAON  3dss  tBny (w) yadsg
330 ‘ON uotie3g

W3/soyum se A1IATLINANOD AYOLYH0aY 7

143



TABLE 14

LABORATORY SPECIFIC GRAVITY DATA

144




931 03 8np 3[qLssadoeu] ey
. 9| dues o) ¥x
100°T 000°T 000'T 100°I 000°T 0001 0000'T 000°T 100°T 000°T 000°1 **x5000°T  xx G666°0 0001 g
. _ 000°1 000°1 0T
T00°T 000°T 000'T 7100°'T 000°T 000°T 000°T 000°I T00°T 000°T 000'T x»xxS000°T *x 9666°0 000°T S-6
[00°T 000°T 000‘T 200'tL 000°T T00'T T00'T 000°T 100°T 000°T 000'T **x5000°T  «x G666°0 000°'1 d
000°T 000'T  000°T 000'T ‘ 0001 01
T00°T 000°T 000°T T1OD'T 000°T 000°T 000°T D0O°T 100°T 000'1 000°T %%x5000°T  xx 9666°0 000°1 S-18
100°T S000°T 000°T 200'T Q0O'I I00°T TOO0'T 000°T TO0'T 0OO'T 000°T %xx5000°T  xx S666°0 000" T g
000°'1 100°1T 000'1 G666 0 01
100'T 000°T 00D°T 100°'l 000°T 00D'T 000'T 100°T 000°T 000°T 000:T xxx5000°T *» §666°0 0001 S -/
¢00°T S000°T TO0D°T 200°T 000°1 I00°T 200°T 200°1 1001 000°T T00°T xxx T00°T *» G666°0 000°T | g
T00°T 000°T T100°T 100°T 000°T 000°T S000°T 00O°T T00'T 000°T 000°T xxx I00°T  xx G666°0 000°1 S-9
. wH
<
¢00°T S000°T T100°T 200°T €00°'T 000°'T 2001 ¢00°T 200°T 000°T 000°T xxx I00°T  xx 000°T 000'T 4 B
100°T 000°T T100'T 100°T 000'T 000°T TOO°T DDO'T 200°T 000°T 000°T sxxx Hoo,ﬁ *x 000°T  000°1 S-6
100°T S000°T S200°T 200'T €00°T TOO'T 200'T 200°T Noo.ﬂ 000°T TOO'T xxx 100°T *x» 000°T 1001 d
¥00°T 000°T T00'I S00°'T S00°T 000°T TO0'T -00°'T 20°1 ooo.ﬁ 000°T xxx TOO'T  «x 000°T  000°1 S- ¢t
v00°T ST00°T S200°T €£00°'l €00°T TO0O'T 200'7 100°T 100°1 *x [00°T 1001 g
b00° 1 ST00°T G200°T €00°T €00°T 100°T ¢00°T 200°T 200°T 100'T 100 ¢ 100°T  xx T00°1 100°71 S -1
0¢ 9¢ 8l L1 G¢ 6¢ 47 8¢ 2¢ 5 LC 44 g¢ e uo dus]
980 "AON 320 “-3dag *bny  Ainp  aunp Aey rady -aey ‘qaj cuep "23Q -AoN "3das  -bny (w) yadag
. "ON uoLje3yg

ALIAVY9 JI4193dS

3130




SILE U QP D\ YL EIDIINU)

aLdwes ON

m 100°T §000°T 000°T T0O'T 000°T TOO'T TOO'T 000°T TOO'T 000'T 000°T s SO000°T xx S666°0 0001
m 100°T 000°T 000°T 100°T 000°T 000°T 000°T 000°T T00°T 000'T 000°T xxx G000'T xx G666°0 0001
. 200°T 000'T 000°T T00'T 000°T 000°T 000°T 000°T T00°T Q00T 000'T wxx SO00'T xx S666°0  000'T
100°T 000°T 000°T T00°T 000°T 000°T T00°T 000°T T00'T 000°T 000°T »xx S000°T: xx G666°0° 000°T | g
100°T 000°T 000°T T00'T 000°T 000'T 000°T 000'T T00°T QO0'T 000°T xxx S000°T xx G666°0 000°T | 0T
100°T 000°T 000°T T00°T 000°T 000°T 000°T 000'T T00°T 000:T 000'T xxx G000'T s S666°0 000°T | S - o1
100°T 000°T 000°T T00°T 000°T 000°T 000°T 000°T T0O'T 000°T 000°T xxx S000'T sxx S666°0 000°1 | g
100°1 000°T . 000°T _ . 000°T xxx S000°T xx §666°0 01
100°T 000°T 000°T T00'T 000°T 000°T 000°T 000°T T00°T 000°T 000'T xxx S000°'T x 666°0° 000°T | § = €1
: Lo
100°T 000°T 000°T TOO'T 000°T 000°T 000-T 000°T T00°T 000°T 000°'T xxx S000°T xx S666°0 000°T | g
000°1 . 000°T G000°T «+x G666°0 000°T | OT
100°T 000°T 000'T 100°T 000'T 000°T 000°T 000°T T00°T 000°T 000°T xxx S000'T xx S666°0 000°T | S - 21 £
100°T 000°T 000°T TOO'T 000°T 000°T 000°T D0O'T T00°T 000°T 000°T xx» S000°T =« S666°0 000°T | @
. . 000°T . - »+ G666°0 000°T | o1
100°T 000°T 000°T T00'T 000°T 000°T 000°T 000°T TOO'T 000°T 000T s+ S000°T xx $666°0 000°T | S = TI
200°T S000°T 100°T 200°T 000°T 000°T T00°T 000°T T00'T 000°T 000'T - S000°T xx S666°0 000°T | @
100°T 000°T 000°T TOO0°T 000°T 000°T 000°T 000°T TOOT 000°T 000°T wxx G000°T x+ S666°0 000°T | oI
100°T 000°T 000°T T00'T 000°T 000°T 000'T 000°T T00°T 000°T 000'T s+« S000°T x« 5666°0 000°T | S - OI
02 92 8I (1 S22 62 22 82 22 S [z 22 82 /2 Jp dudL
. . . . . aunp  Ae tady JeW °qa4. cuep °23g “"AoN °3des  cBny  (w) yidag
93@ °"AON -390 °-3das ‘bny Anp r | W Liady "4 , *390 "ON UOL}e3S
w ALTAVYD 214193dS

—



321 0} 3Np 3|qLSSOIIRUL 4y

QFQEmm ON XX
S000°T QOO'T 000°T 10O'T 000°T 000°T Q00T 000°T T00°T 000'T 000°1 ***.mooo.ﬁ ** 9666°0 000'T | g
G000°T 000°'T Q00T 100°T 000°T D0O'T 000°T 000°T 1001 000°T 000°T sxx S000°T xx S666°0 000°T | S - 12
S000°T ©00D'T 000°T 100°T 000'T 000°T 000°T 000°T TO0"T Q00T 000'T *xx G000°T «xx S666°0 000°T | g
S000°T 000°T 000'1 100°T 0DO°T 000°T 000°I 0001 T00°T 000°T 000°T xyx S000°T xx S666°0°: 000°T | s - oz
S000°T 000°T 000°°T 100°T 000°T 000°1 000°T 000°T TDD'T 00O*T 000°T xxx G000°T wx S666°0 000°T | g
S000°T 000'T 000'T [100°T 000°T 000'T 000°1 000°T TO0"T 000°T 000'T ¥xx G000°T «xx G666°0 000°T | 01
S000°T 000°T 000'T T00°T 000°T 000°T 000°T 000°T 100°T 000°T 000°T xxx S000°T  xx $666°0 000°T | § =~ 61
S000°T 000°T 000°T 100°T 000°'T 000°T 0001 000'T T00'T 000°T 000°T xxx G000'T s S666°0 000°1 | g
S000°T 000°T D000°T 100°T 000°T 0001 D0O’T 000°T TOO'T DOO°T 000 **¥x G000°T xx G666°0 000°T | o1
S000°T 000°T 000'T 100°T 000°T 000°T 000‘T 000°T T00°'T 0001 000°T xxx S000°I *x §666°0 000°1 | 5 - 81 mw
S000°T 000°T 000'T 100°T 000°T DOO'T 000'T 000°1 T00'T 000°T 000°T xyx S000°T «x G666'0 000°'T | g
S000°T 000°T 000°T 100°T 000°'T 000'T 000'T 000°T T00°1L 000'T 000°T sxx S000°T  xx S666°0 000°T 01
S000°T 000°T 000°T 100°T 000°T DOO'T 000°T 000°T LTOO'T 000°T 000°T xxx S000°T  xx $666°0 000°T [ s - /1
I00°T 000°'T 000°'T I00°T 000'T 000°T 100°T 000°T TOD'T 000°T 0DO'T *xx G000°T xx G666°0 000°T | g
100°T 000°'T 000°'T 100°T 000°T 000°'T 000°T 000'T T00°T 000°T 000°T . xxx S000°T «xx $666°0 0001 | o1
100°1 000°'T 000°T 100'1l 000°T 000°1 cooJﬂ 000°T 100°T 000’1 00D°T *»x G000'T «xx G666°0 000°T [ s -971-
Ie 9¢ 8¢ Al 124 &3 4 8¢ 22 G¢ Le éc 8¢ Le uo dwa]
930 “AON -39 *3das  -bny Ainp  aunp Aey mmga< “dell "qa4  cuep 23 "AON "3dag  -bny (w) u3dsg
: ‘130 "ON uolie3s

ALTAVY9 J14123dS




o . SLUWES ON
Jd3em MD| 03 snp 8)qLssaddeuy

* * * * ~ DOD'T DDO'T DOD'T T0DT DOD*T  « w** XXX X¥ * x g

* * * * x+ 00D°T 0001 00O'T 1001 enc.ﬂ ¥ xxx XXX XX * x .| S - L2
* x * * + 0001 DDD'T 0DD'T TOD'T 0OD'T EIE wxr wx * * q

* * x * » DOD'T 000°1 OOO.H Hocfﬁ.cOo.H ¥ ¥wx XEE XX * * S > 92
+ % % % % DOO'T DOD'L DDO'T TOD'T 00T % xex  xxx xx  x 000°'T | 8§

¥ * S X * x 0ODD'T O00°T 00D'T TOO'T DOD'T % " sxx = xxx xx ¥ 000°T | S~ 6G2.

S000°T ©000'T 000'T TOD'T DOD'T DOD'T 00D'T DOO'T TDD'T DDD'T DOD'T wex  wvx xx G666°0  000°T | g
S000°T 000'T 000'T TOD'T DOD'T DOD'T DOO'T DOD'T T0D'T QUO'L DOD'T wxx & xix xx G666°0  000'T | S 42

148

§000°T 000°T 0O0D*T T0D'T DOO'T ODD'T QOD'T DDO'T TDD'T DOD'T UDU'T #x SODO'T xx S666°0 00T | g
§000°T 000°T 000'T 00T 0DO'T DOD'L 0DO'T 0DO'T T0D'T DDO'T DODT<rix S000'T xx S666°0 00O'T | § €2
G000'T 00D'T 000°T T00'T 0OD'T DOD'T DOD'T D0D'T TOD'T DOD'T D0D'T x#x SOOD'T w« S665°0 00O'T |
S000°T 0DO'T DOD'T TOD'T DDO'T 00D'T DOD'T DDO'T T00'T ODO'T DDD'T xxx SO0D'L xx 56660 0001 | § * 22

1¢ 9¢ 81 JA SR 7/ 1€ éc 8¢ 22 'Se Le éc 8¢ L2 Jo dwa
*33q ‘AON °100 -3des <bny Anp aunp Aey iady -aed °Qd94 cuep -23Q °-AoN -3dag  Bny  (w) yadsg

190 "ON uotlels

ALIAVY9 214123dS

—s i -



TABLE 15

TOTAL DISSOLVED SOLIDS CONCENTRATIONS

149




wu_. Q] 9NP BLYLSSVIORUYL
SLdues ON xx

o/s 606 g0l 911 SOV €86 €I6 0S8  GLOL UGDI S60T wex €/8  xx 8EOT  S2IT | @
T Tyt _ 1211 | 01
g9 258 O/6 OS5 6TV 166 916 8vL 6Y6 966 8STT xxx (S8  xx 6EOT  02I1 | S -6

— o ——

.

| ’ . - . m_ o . : :
1277 8921 8S0T 1EET (602 vS61 [¥yl TPIL 9¢el m;HH (92T =xxx [98 x» bIZl 296 g
6SLT  29TT 26, Boel | 88, | OT
9/, 816 OvDT €¥01 BELT O¥OT ¢601 Tv8 00et mmﬂﬂ 2621 xxx S8 *»»  8EOIT 6£8 - S*8

268 86z 8901 SOVL YI6T OE6T G2/l €521 8002 T[2l OLYL xxx [S6  »x T2EL  €60U | 8
28sT - 92LT -v2el | wx 2221 01
cy8 866 G201 9020 (8L $8TT OLIT SGIT bOGT 6421 SY21 wxx 096  »x ¥¥2T 9601 | S -/

i i
99¢c  GOEE 6921 9921 28LY mmwm 9682 . 0682 688T €821 2622 xxx G90T  »» 1961 P0€T |
9001 9921 [edl ¥811 8I6l <2l Geel ¥91T 9091 mea 9€21 xxx GIOT  xx  9/G1 Lyel S-9

150

€106 620v 891 10/1 D0ZL 2661 vb8e 1S9€ 0822 TIST 126l wwx [S21  xx 2002 [2L1 | @
oy0T 621 G691 6121 OVIZ O0ST Y1[Z 6vZL €612 VeET 24T wex LEIT wx  GLOT €281 | S -G

Nwmq 000y 0882 8F6T G219 682¢ Shey  912€ BEYE 8SPT €L62 xxx [OET- xx  L9EZ 9€9¢ 8
090T 1821 9261 86IT 1912 90T 6¥lc 9611 yile GGET €G9T =xxx [E21  x»x 1261 G161 R

'

1809 2Iv9 86/t ¢S6€ 9.6G 8692 L0V LI8S 229y G828  wwx *x 696/ 8h¥S 8
¥609  £€€9 160G GS6E 266G G692 6Y8E 8LLG OSIE [66% 2016 wxx €205  xx.  26LL 265y S-1

~ ‘03q -AON °390 -3das <-b6ny A{np aunp  Aey —.E,% .._.__mz *ga§ -uep °23Q °AoN -3das  cbny  (w) S,m
i . . ’ | T S : 1#00 .OZ COwumum

.y . Sy |

L/6u se SOI10$ 0IATASSIO WI0L

Sl o At S F e e e e e ks s

P T e R S i




3L 03 3NP J[qLSSIIIRU] 4y,
9| dwes ON yx

0§11

001¢ +I18T 6.8 (06 I8TF €€9T 2/22 (091 9¢11 129 S8TT  »xx G648 ¥ 12¢l d
6.9 T1/ €88 228 +H0ET 6601 26 W8 664 [2L 6LIT wyx L£8 ¥*  9€TI 6ITIT |01
cgs V0L T/8 906 I8€T €// 916 Ly8  1€L 920  8ITT  syx 594 xx  IVTI 6€0T [ S - g1
L29 SO€T /88  L0OT 0602 SIST #4SI €EET vE8 81/ L6TT  xxx [6/ x¥  83€1 ¢IST | g
08§ 06/ G/8 818 HEVT 0SOT S06 ¢18 6¢8 028 - 6291 xxx 06/ **  IP1I 9801 | 01
9.8 LIL 998 12/ v6€T 0/9 /18 S08 %89 92/ 89TT xxx 65/ *x 1§01 €S0T | S - #1
¢l9 608 826 /68 08YT /06 916  [18 [&L S9/  ¥/1T ¥¥x 8¢8 *x  QEIT 096 g
€28 016 SObT - SSTT  xxx  €€8 ¥x - /601 01
I€s €L ¥26 G68  HOVT €2/ 108 06/ C6L 2L SITT «xxx /€8 *x I€IT L2IT S - ¢1
806 1/6 €6 (06 68/ 6101 ¢L0T 2S0T /€01 2601 T1IIT xxx 128 xx BRI 90¢1 | 9 4
696 | | wex Y8 xx OSTI  TETT | o1 o
G16 8L6 2/6 /86 82S1 8OTIT 1/01 CE6 666 6E6  OSGIT  xyx 298 *x 8611 82IT | S - 21
0.8 800T 1/6 006 GSSI 0021 §S6 LEOT  [TOT . #SOT  OSTT  xxx A *» 1201 QIIT | 4
1901 v8I1 01T | 01
116 STOT /56 696  v&€/1 +611 2/01 0v0T 666  9Y0T 8YTT xxx €18 *x  89IT 6ETT | S - 11
68€¢ 660 2ZVIT SI9T 6/ch EE0C €¥PC 8E6T 2/0Z 1v6 Ov9T  xxx /P8 ¥x  [GYT 1274 !
Lel 866  €S0T OSIT TE/T €0ST €001 1S6 216 066 9911 syx ve8 *>x 911 €¢Il | 01
r59 V6L  [SOT G¥6  S9ST 9¢6 £26 V98 €/8 926 g§SIT xxx $98 *x  6E0T OTTT | S - 01
980 CAON 3130 -3dag *bny A(np aunp AeW (iady “aey "qa4  cuep -23q  -aAoN "3das  -bny (w) yadsg
3130 "ON uolje3s

L/6w se sa170s Q3IA1QSSIQ 1oL




; . . ; , 921 0} INP BLGLSSIIDRUY sy
; . i e . . mpasmm ON xx 4

995  Y¥8 95 Lty 2ETT 9IS - Y09 €TI0 699 6BL 218 wxx TVS  xx G6L T |8
665 108 819 Gbb IWDT 295 22L S60T SS9 H08 GI8  xxx 6BS  wx  I6L  IvL |S ~ 22

G¥S . 88L S2Z9 ¥S¢ €95 8Y9 D2 €SOT 089 [0 288  wxx  wxx  wx veL otL g
289 (89 ¥/9 9y GL6 899 BEL [9L [[9 B0L OB  xxx wxx xx 68/ /89 S ~ 12

mmm €88 6/9 0§ TS0T 489 vwom €16 mmN - GEg - NvNH *xx 0629 ¥ ¢8L 164 4
LES 28 G/9 6Ly O¥OT 849 £89 616 LS9 G2L BLE  wxx 099 . xx 128 ¢SL S~ 0¢

- €L V6L G/9 €6y 866 SLL 669 SUTL B6L OI8 8O0 xxx S99  xx OV 640 |
1€S vE8 - 9.9 ~ ¥8Y  tHOI Lel mmw mﬂoﬂ wmw EN8 /8 xxx 889 xx  8E8 86/ o1
v25 189 G9 [BY [96 (S8 [E9 288 89 (28 U1 wxx 699  wx S8  9EL S - 61

585 8y, 60L 88y SEIT 26/ 659 905 22/ 86/ 8ZII xxx 82/ ¥x 228 85/ g
€18 (89 00§ OITT [SL 199 098 8.9 2LL €26 wxx 92,  xx 0S8 viL 01 mm
Ly 289 02 LB 66 875 0/9 €98 9v9 98 GT6 xxx €O/ xx  £08 /88 S - 8l

. Pt . qot i L :
AT LLL 269 19y 8€G2 699 9201 65L G06 €9/ PSGT wxx 09/ **  G98 G/ET | 4
6vS 99 69 28G9 T196. 9.9 ﬁmN Le8 €68 mmm 888 exxx ¢S/ xx 968 JATA 01
615 v 09L 649 9.6 LS9 9€8  §18 899 4 L06 xxx ¥28 - xx ¥58 ¥48 S = [l

_ _ ,
205 G2L SEL 69 €82€ 8OIT 69ST G6OEL 819 &29 tB0T wwx €4 ** 996 996 g
£8v ¥89 269 [69 ¢0¢l 9¢8 09L 0L 908  80L GL0T xxx 82 x» G201 SLL 01
88%- ¢€9 00/ 969 vE2T 199 28 08L P9 029 €66 Bxx €84 xx 168 €ve S-091

*39Q °"AON °32Q -3das ‘bny Ainp mc}w Aoy ~Pga<_ Lprz ‘qaj cuep t33q Aoy -3das  c6ny  (w) yidag
, , - . "120 ‘ON uotje3s

; | : L L

!

| L/Bu se SQ110$ G3A0$SIQ WL0L




321 03 3Np | GLSSIVIIRUL yyy
9 dwes ON xx
493eM MO 03 8NP 9|qLSS3IdRU]

¥ ¥ ¥ * *» 999 €1/ S06 pEL  -2111 ¥ XXY ¥x¥x xx ¥ * g
¥ ¥ ¥ ¥ *» €9 91/ €06 T1/  6III ¥ ox¥xx  x¥x  xx * ¥ S = /2
¥ ¥ * ¥ x 899 €/9 616 22/ S90T ¥ kX xxyx ¥y * * g
* ¥ * ¥ » 0€9  9v/ 198 22/ QIOI ¥ XYY wxy yw x % S - 92
* ¥ x * x 208 [SL S08 1€/ b8 ¥ xR xxx xx * €86 | 9
* ¥ * * * [69 29/ 208 g8£/ [0/ ¥ XXX XXX ¥y x 688 S+ 62
08, 100T 9¢8 86F [STIT 09/ 199 890T /99 1001 mmm *¥*¥  x¥x  xx 6/8 182 g
208 BVOT 96/ €/ 0€€1 1S/ 259 8701 ¢LS  OV0T /68  xvx  xxx  xx G388 66/ S - 2
299 08 66/ 2bv [90T SS/ /€9 LEOT TP9  T20T 828  wwx  wyx *x  6€8 Y74 d
.1£9 LeL 929 9gv [2TT €29 G9G 00T €9  8S8 628  xxr  xwxx  xx 168 )77 S -¢€2
380 “AoN °33Q -3des <bny A[np aunp Aey  Ltady caey °gay Tuep t39Q cAON *3das  cbny (w) yadag
*330 "ON uoLr3e3s

L/bw se $gI10S QIATQSSIO TYLOL

153

p—y



FIGURE 2

"PLOTS OF FIELD AND- LABORATORY DATA
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