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ABSTRACT 

Periodic spatial and temporal heterogeneities in ground 

water quality have been observed in samples collected from 

piezometers located in the 40-acre tract of Smelterville Flats 

administered by the u.s. Bureau of Land Management (BLM). 

Smelterville Flats lies within the Bunker Hill Superfund Site 

which is located along the South Fork of the Coeur d' Alene 

River in northern Idaho. The Flats have been the repository 

of over 100 years of uncontrolled mine waste dumping. These 

mine wastes degrade the shallow ground water and are being 

studied to evaluate possible mitigative measures. 

Natural recharge events such as spring snowmelt or 

locally intense rain storms are observed to influence temporal 

fluctuations in ground water quality and ground water levels 

observed at the BLM site. These recharge events must be 

considered in light of the metals content of the mine waste, 

the local fluvial sediment stratigraphy, and the local 

infiltration history. These factors control the residence 

time of any particular pulse of infiltrating moisture within 

the mine wastes and governs the impact of this infiltration on 

ground water quality and ground water levels. 

Three months of artificial recharge conducted on the BLM 

site made no observable impact on measured ground water levels 

or ground water chemistry. 

The spatial patterns of ground water quality in this 

study area are controlled by the geology, hydraulic 

conductivity, and metals content of mine waste in the 
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neighborhood of the piezometer, as well as the local 

sedimentary stratigraphy. Poor quality shallow ground water 

samples can be associated with flotation slimes containing 

relatively high amounts of metals and having a relatively low 

hydraulic conductivity. 

The mine wastes can be separated physically, 

statistically, and geochemically into jig tailings and 

flotation slimes. The jig tailings are oxidized in 

appearance, sandy, and typically contain about one-half the 

zinc content of the flotation slimes. The flotation slimes 

appear black to dark gray, and are composed of silt to clay

sized particles. The spatial distribution of the mine wastes 

within the BLM portion of Smelterville Flats is controlled by 

fluvial and lacustrine depositional environments, by the 

morphology of the pre-mining fluvial plain, by the production 

histories of the mine and mill wastes, and by subsequent 

surficial weathering and fluvial reworking. 

Consideration of the impact of natural recharge events 

should be included in the design of extractive mitigative 

efforts at Smelterville Flats. Intense rainstorms or rapid 

snowmelt events commonly occur at Smelterville Flats. 

Dilution of in situ flow cells or flooding of process ponds 

could result in poor performance or unplanned excursions of 

process materials into the environment. 
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CBAP.rBil 1. Dl'l'RODUC'.riOII 

Statement of the Problem 

The South Fork of the Coeur d'Alene River drainage has 

been the recipient of over one hundred years of mining wastes 

and the byproducts of weathering of these wastes. A dam was 

constructed in 1901 to contain these wastes at the west end of 

Smelterville Flats. Smelterville Flats is an area where mine 

wastes have been deposited on the alluvial plain of the 

westward-flowing South Fork of the Coeur d'Alene River known 

locally as the Silver Valley. The Smelterville Flats are 

located in the southern portion of the Idaho panhandle 

approximately 100 miles east of Spokane, Washington along us 

Interstate 90 and two miles west of Kellogg, Idaho (Figure 1). 

The area examined herein comprises a portion of a 40-acre 

tract of Smelterville Flats administered by the u.s. Bureau of 

Land Management (BLM) (Figure 2). 

Mine owners constructed the dam across the South Fork of 

the Coeur d'Alene River at the Pinehurst Narrows about four 

miles downstream from Kellogg, Idaho, in an attempt to limit 

the impact of mill and mine tailings on downstream 

agriculture. Until its destruction by flooding in the early 

1930's, this dam formed a shallow impoundment several square 

miles in areal extent that filled with mine wastes consisting 

primarily of jig tailings and flotation slimes. Lead, zinc, 

cadmium, and other metals and oxidation byproducts leached 

from this waste material by rain, snowmelt, and ground water 
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continue to degrade the water quality of both the shallow 

aquifer beneath Smelterville Flats and the South Fork of the 

Coeur d'Alene River. The Flats also constitute a source of 

dust contaminated with metals that is carried by westerly 

summer winds towards the communities of Smelterville and 

Kellogg, Idaho. Smelterville Flats is located within the 

Bunker Hill Superfund Site: a twenty-one square mile area 

encompassing the South Fork of the Coeur d' Alene River valley 

and the communities of Kellogg and Smelterville, Idaho. 

The BLM began a two year revegetation program in June, 

1990 in an effort to stop the wind-blown dust contaminated by 

metals from a 30-acre tract of public land on Smelterville 

Flats. The planned water application rates for this project 

were 20 to 40 inches for Summer, 1990, and double that rate 

for Summer, 1991. It was not well understood what impact, if 

any, this artificial recharge would have on water quality 

beneath the Smelterville Flats or on the South Fork of the 

Coeur d'Alene River. 

The research discussed herein expands upon ground water 

studies within the BLM portion of Smelterville Flats. 

Research was initiated in 1989 and continued through 1990 and 

1991. 

Purpose 

The purpose of this project is to investigate the 

relations between sediment chemistry, natural and artificial 

recharge, and ground water quality in order to provide 

necessary baseline information that will facilitate 



development of a reclamation program to mitigate ground water 

quality problems under the Smelterville Flats. 

Objectives 

The general objective of this project is to evaluate the 

effects of mine and mill waste and alluvial sediment 

chemistry, and natural and artificial infiltration on 

groundwater quality at the Bureau of Land Management research 

area on Smelterville Flats. 

The specific objectives of this project are: 

1. To review the hydrogeology and previous 

hydrogeological studies at the BLM site. 

2. To present and evaluate water quality and water 

level data collected from the BLM site during Summer 

and Fall, 1990 and Spring, 1991. These data are 

evaluated in light of previous data collected by 

Kunkel (written communication) and Swope (1991) from 

Fall, 1988 to Spring, 1990, taking summer, 1990 

irrigation into account. 

3. To select a subarea of the BLM site and characterize 

the metals concentration in the shallow sediments 

within it and the associated ground water quality. 

4. To present and analyze the results of the subarea 

sediment sampling study, and relate these results to 

the ground water quality patterns at the BLM site. 

5. To formulate conclusions on the impacts of natural 

and artificial recharge on ground water quality at 

5 



Smelterville Flats, and how recharge may impact in 

situ remediation measures that are under 

consideration for the Smelterville Flats mine 

wastes. 

Previous Investigations 

6 

Galbraith (1971) associated the leaching of heavy metals 

from mine wastes to the oxidation of sulfide minerals by 

micro-organisms. Floral and faunal uptake of lead from ground 

water was described. Galbraith concluded that ground water 

leaches heavy metals from mine wastes. 

Norbeck (1974) mapped alluvial and mine waste materials 

within the South Fork of the Coeur d'Alene River valley, 

measured water levels from 86 industrial, municipal, and 

private water wells and ponds, and analyzed ground water from 

49 locations. He identified anomalous concentrations of Ca, 

Cd, Fe, K, Mg, Mn, Na, Pb, Sb, Zn, low pH, and high 

conductivity in samples from industrial wells in Osburn, wells 

southwest of the Bunker Hill tailings pond, and from wells 

west of Smelterville. Well logs, depth soundings, seismic 

refraction, and electrical resistivity methods were used to 

estimate depth to bedrock for various locations in the South 

Fork of the Coeur d'Alene River valley. Zinc mass flux to the 

river in the vicinity of Smelterville was estimated as well. 

Reece (1974) sampled mine waste sediments from various 

locations along the south fork and main stem of the Coeur 

d'Alene River, including Kellogg. Laboratory leach 
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experiments were used to determine the efficiency of various 

methods to concentrate heavy metals from these sediments. 

x-ray diffraction indicated that sediments having higher 

concentrations of Fe, Zn, Pb, Mn, cu, and Cd exhibit the 

strongest diffraction patterns for siderite, consistent with 

the fact that siderite is a common gangue mineral found in the 

district. 

Marilla (1975) used a steady-state mathematical ground 

water flow model to characterize the flow regime within an 

abandoned tailings pile located on Smelterville Flats. He 

found that the quantity of infiltrating precipitation and the 

position and behavior of the local water table were the major 

controls on the ground water mound beneath the tailings pile. 

Marcy (1979) studied the chemistry of the shallow ground 

water and of the surficial sediments (mine waste and alluvial) 

at Smelterville Flats. Two sediment types, a red sandy 

material and a gray silty, clayey material, were found to 

contain the highest concentrations of metals. The acid

producing potential of a sediment was determined to be 

controlled by the pyrite to carbonate ratio of that sediment. 

By analysis of sediment and water samples taken from a 

network of shallow piezometers and soil pits located on 

Smelterville Flats, Norton (1980) concluded that metals 

concentrations in Smelterville Flats mine wastes are higher in 

the finer size fractions of the sediments. He postulated that 

ground water quality from any specific piezometer is 



controlled by the character of the sediments in the immediate 

vicinity of that well screen. 

8 

Dames & Moore (1988) conducted a preliminary 

hydrogeologic assessment of the Bunker Hill Superfund Site and 

characterized the valley fill sediments beneath Smelterville 

Flats as two alluvial aquifers separated by a lacustrine clay 

aquitard. 

Adams (1989) identified an upward hydraulic gradient 

between the lower and upper aquifers beneath Smelterville 

Flats. He estimated the transmissivity of the lower aquifer 

to range from 60,000 to 80,000 ft2jday and storativity to 

range from 4x1o-s to 7x1o-s. 

Dames & Moore (1990) concluded in a Final Hydrogeologic 

Assessment under the Superfund site Remedial Investigation \ 

Feasibility study for the Bunker Hill complex that metal 

contamination beneath Smelterville Flats is stratified 

vertically. They estimated that the contribution of metals to 

the ground water flow system beneath the South Fork of the 

Coeur d'Alene River valley from infiltration through the mine 

and mill wastes deposited there is a small fraction of the 

contamination contributed by the Bunker Hill Mine Central 

Impoundment Area. 

Kunkel (written communication) installed ten pairs of 

piezometers on the BLM site and measured water quality and 

water levels from Fall 1988 to Spring 1989. He estimated the 

transmissivity of the upper aquifer beneath Smelterville Flats 

to be 60,000 ft2/day and the specific yield to be 0.04. 



Swope (1991) measured ground water quality and ground 

water levels 16 times at the BLM site between Jan and May, 

1990 and discovered a linear relationship between zinc and 

cadmium as well as zinc and lead concentrations in his water 

quality samples. An antecedent precipitation index model was 

devised to help predict trends in zinc concentrations with 

respect to recharge. 

9 

Kirschner (1990) defined four unconsolidated 

stratigraphic units that comprise the mine and mill wastes and 

alluvial sediments underlying Smelterville Flats in a subarea 

of the BLM site approximately 400 feet south of the area 

discussed herein. 

Towatana (1990) found a positive correlation between soil 

pH and the sediment concentrations of Fe, Ca, and Mg. He 

concluded that water pH does not stongly influence metals 

solubility due to buffering by carbonate gangue minerals. 

Method of study 

Piezometers 

Kunkel installed the aforementioned ten pairs of 

piezometers on the BLM site so that one well of each pair 

monitored ground water levels within the lowermost portions of 

the mine and mill waste sediments: ranging in depth from 4 to 

7 feet. Collared about five feet away from the ~irst well, 

the other well of the pair was completed within the upper 

aquifer to a depth of 22 to 26 feet. Piezometer pair 
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locations are shown in Figure 1.3. Shallow wells are suffixed 

"C" and the deep wells are suffixed "D" on the assay reports. 

These are collectively referred to herein as the BLM site 

wells or simply the BLM wells. 

In the southern portion of the BLM site, Adams installed 

a 6 inch diameter pumping well and two wells with four 2 inch 

diameter piezometers "nested" in each well. The pumping well 

was completed in the lower aquifer. One piezometer from each 

nest was completed in the upper and lower aquifers, 

respectively. The two remaining piezometers from each nest 

were completed in the aquitard separating the upper and lower 

aquifers. The pumping well is labelled P-1 and the two 

piezometer nests are labelled MP-1 and MP-2 on Figure 1.3. 

Ground water Sampling 

Ground water levels in the ten pairs of piezometers and 

the two piezometer nests were measured using a chalked steel 

tape or a Solinst 100 foot electrical tape. Averaged ground 

water levels reported herein represent the mean water level 

for either the shallow or the deep BLM site wells (C or D 

wells, respectively) as measured on that date. 

Approximately three well volumes were removed from each 

well prior to sampling by a battery powered ISCO peristaltic 

pump or hand operated sump pump. Water temperature and 

temperature corrected electroconductivity were measured on 

site with a YSI Model 33 SCT meter; pH was measured on site 

with an Orion Research SA 250 pH meter. The samples were .45 
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micron filtered, acidified below a pH of 2 with nitric acid 

and sent to Acme Analytical Labs, Vancouver, Canada for multi

element ICP analysis. 

Duplicates, field blanks, and a suite of standard 

solutions spanning three orders of magnitude concentration 

were submitted with each sample set. Standard solutions were 

prepared by volumetric dilution of VWR 1000 ppm Zn and Cd 

reference standards (1991 VWR Catalog Numbers VW0780-3 and 

VW0715-3, respectively). 

This study reports averaged metal concentrations in 

ground water as the back-transformed mean value of the natural 

log of that constituent for either the shallow or the deep BLM 

wells (C or D wells, respectively) sampled on that date. 

Sediment Sampling 

From the onset of ground water quality sampling at the 

BLM site, zinc concentrations from BLM shallow wells 1C, 5C, 

and 10C have regularly exceeded zinc concentrations from the 

other shallow wells by a factor of three to over twenty. 

Wells 5C and 6C, less than 200 feet apart, consistently differ 

by up to two orders of magnitude; the differences range from 

less than 50 mgjl in well 6C to over 1500 mgjl in well 5C. 

In order to explore this phenomenon, and to begin 

characterization of the mine and mill waste sediments 

underlying Smelterville Flats, a small-scale study area 

encompassing BLM wells 5C and 6C was defined within the 

Smelterville Flats BLM site. The small-scale study area lies 



in the northeast portion of the BLM site, approximately 200 

feet south of the South Fork of the Coeur d'Alene River and 

extends southward from the shoulder of an abandoned river 

meander that parallels the present channel. This area is 

labelled as "Small-scale Study Area" in Figure 1.3. 
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A first-pass program of surveying, shallow sediment 

sampling, and stratigraphic characterization within the small

scale study area was completed in late 1990. One hundred

eighty-five mine waste and alluvial sediment samples were 

taken from 29 core holes in the vicinity of BLM well pairs 5 

and 6. Metals analyses results were received in late 

November, 1990. Review of analytical results in conjunction 

with geologic cross-sections constructed from the first-pass 

sampling data identified additional sample locations necessary 

for site characterization. A second-pass program of fifty-two 

samples were taken from nine additional core holes in early 

January, 1991. One hundred twenty-two "third pass" samples 

from 70 additional holes were acquired in April, 1991 and upon 

receipt and review of metals analyses were augmented in July, 

1991 by 20 samples from 11 core holes to further define the 

sediments in the eastern and southern portions of the sample 

grid {Table 1.1). 
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Table 1.1. Sediment Sampling Chronology 

Date Samples Comments 
Taken/ 

Core Holes 

October, First Pass: 
1990 

44/7 Split Spoon 
141/22 Hand Auger 

January, 52/9 Fill In Original 
1991 Grid 

April, 1991 122/70 Augment Eastern 
Grid 

July, 1991 120/11 Augment East/South 
Grid 

I Totals I 479/119 I 
Initially, samples of mine and mill waste sediments and 

alluvial sediments were collected using a two-inch O.D. steel 

split spoon sampler. After forty-four split spoon samples 

were obtained from seven core holes, the split spoon sampling 

technique was rejected in favor of a three-inch diameter hand 

auger for the following reasons: 

1) It was determined the vertical stratigraphic 

variability at the BLM site, essentially unknown at the onset 

of this study, could be sampled at acceptable levels of 

precision and accuracy with a hand auger; 

2) Clearly understanding the horizontal stratigraphic 

variability at the BLM site, also essentially unknown at the 

onset of this study, compelled an increase in the estimated 

number of samples and sample locations; and, 
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3) Hand auger sampling proved to be significantly faster 

than split spoon sampling. 

A comparison of the univariate statistical descriptors 

and histograms of the metals content (lead and zinc) of mine 

waste samples collected by split spoon versus samples 

collected by hand auger did not bring out any notable 

differences between the two sets of samples. Split spoon 

samples were therefore assumed to be a subset of the hand 

auger sample population and the two sets of samples were 

grouped together for subsequent interpretation and 

hydrogeological analyses. All subsequent sediment samples 

were collected with the hand auger. Summary statistics and a 

comparison of histograms for the two sample sets are given in 

the Statistical Characterization of the Sediments section in 

Chapter 4. Univariate statistical analyses were performed 

with the GEO-EAS statistical software package (Englund and 

Sparks, 1988). 

Classification of sediment types were initially based on 

field observation. Post plots of metal content vs. sediment 

class suggested that sets of sediments could be grouped 

together. Analysis of Variance was performed on these 

assumptions using SAS (SAS Institute, Inc., 1989). Results of 

this analysis are discussed in the Statistical 

Characterization of the Sediments section in Chapter 4. 

All sediment sample intervals were dependent on the local 

thicknesses of observed sediment types. Sediment layers 

appreciably greater than 12 inches in thickness were split 
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into at least two samples. A new sample was initiated at each 

observed major change in sediment type. 

After logging a description, thickness, and depth, an 

assay sample and an identical backup sample for the same 

interval was collected along the length of the sampling tool. 

Split spoon samples were obtained by splitting the sediment 

lengthwise (i.e. depthwise) down the bore of the split spoon 

with a putty knife. One split went to assay, the other split 

was archived. None of the material collected by split spoon 

was discarded. Hand auger samples were obtained by removing 

by putty knife two continuous, parallel portions of sediment 

from along the barrel of the auger. Similarly, one split was 

submitted for assay, the other split was archived. The 

remainder of the material in the auger bore was discarded. 

The auger samples were approximately 3 to 4 times larger than 

the split spoon samples by volume per unit length. Samples 

were placed in Hubco 5 x 8 1/2 inch cotton sample bags and air 

dried. The samples were then submitted to Acme Analytical 

Labs, vancouver, canada for a total metals analysis utilizing 

a warm acid digestion followed by a multi-element ICP scan. 



CHAPTER 2 • S:IH DBSCR:IP.r:IOII 

Description of the Smelterville Flats BLM site 

Smelterville Flats is located in the southern panhandle 

of Idaho approximately 100 miles east of Spokane, Washington 

along Interstate Highway 90 and two miles west of Kellogg, 

Idaho. The Flats are part of the alluvial plain of the 

westward flowing South Fork of the Coeur d'Alene River known 

locally as the Silver Valley. The area examined herein 

comprises a portion of a 40 acre tract of Smelterville Flats 

administered by the u.s. Bureau of Land Management. 

Geography and Climate 
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The South Fork of the Coeur d'Alene River basin lies 

within the Coeur d'Alene Mountains, part of the Bitteroot 

Mountains portion of the North American Cordillera. The 

elevation at the BLM Smelterville Flats site is 2200 feet 

above sea level. The steeply sloping ridges that bound the 

east-west-trending Silver Valley produce a local relief of 

over 4000 feet. The valley floor is narrow; it is rarely 

greater than one half mile in width. Cold, snowy winters and 

warm, dry summers typify the regional weather. Most of the 

30.4 inches of average annual precipitation on the Kellogg 

area occurs as snowfall. 
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Geology 

The bedrock underlying the Silver Valley area is part of 

the Precambrian Belt Supergroup. These rocks are Middle 

Proterozoic in age and are composed primarily of weakly 

metamorphosed fine-grained argillite and quartzite with lesser 

amounts of carbonate-bearing dolomitic rocks (Hobbs et al., 

1965). Younger intrusive rocks cut the Belt rocks locally; 

faulting is common and complex. The bedrock has been assumed 

to play no other significant role in the local hydrogeology of 

Smelterville Flats than as a no-flow boundary. 

Valley fill beneath the Smelterville Flats area is 

composed of locally sandy glacio-fluvial gravel overlain by 

lacustrine clay; the glacio-fluvial deposits are overlain by 

alluvial-fluvial sand and gravel. These unconsolidated 

sediments comprise the three major hydrostratigraphic units 

beneath Smelterville Flats as discussed in the following sub

section. Three to ten feet of mine waste overlie these 

sediments and constitute the surficial materials on 

Smelterville Flats. This mine waste is the subject of the 

sediment study presented herein. 

Hydrogeology 

The alluvial valley fill beneath Smelterville Flats has 

been characterized by Dames & Moore (1990) and by Adams 

(1989). They both describe three hydrostratigraphic units: an 

upper aquifer, an aquitard, and a lower aquifer. 
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The upper aquifer, apart from the surficial mine waste 

material, is composed of fluvial silt, sand, and gravel. It 

is 15 to 30 feet thick in the Smelterville Flats area. Kunkel 

(1992) measured the transmissivity and specific yield of the 

upper aquifer to be 60,000 ft2jday and 0.04, respectively. 

The upper aquifer receives recharge by direct infiltration of 

precipitation on the flats, by surface water lost from the 

South Fork of the Coeur d'Alene River in the eastern portion 

of this study area, and by ground water contributed by nearby 

tributary drainages. The upper aquifer discharges to the 

South Fork in the western portion of this study area. Ground 

water levels measured in piezometers completed in the lower 

aquifer indicate an upward component of ground water flow 

between the two aquifers. Although mainly unconfined (Dames 

and Moore, 1990), the upper aquifer is confined locally on the 

Flats by fine-grained alluvial and mine waste sediments. 

The aquitard is composed of lacustrine silt- and clay

sized sediments with minor lensy sands. The aquitard is 30 to 

60 feet thick in the smelterville Flats area (Adams, 1989); 

it thins to the east where it eventually pinches out east of 

Kellogg (Dames and Moore, 1990). Geophysical logging 

performed by Adams (1989) suggests a paucity of clay minerals 

in the aquitard. This observation supports the postulated 

depositional environment of these sediments: a glaciated Belt 

rocks provenance for an arm of the ancestral Lake Coeur 

d'Alene dammed by a lobe of continental ice sheet in Wisconsin 

time (Hobbs et al., 1965). 
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The lower aquifer, formed of glacio/fluvial silt, sand, 

gravel, and cobbles, is about 15 feet thick in the BLM study 

area (Adams, 1989); it is about 45 feet thick near a Dames 

and Moore well just west of the Pinehurst Narrows (Dames and 

Moore, 1990). Transmissivity and storativity of the lower 

aquifer measured 60,000 to 80,000 ft2jday and 4 to 7x1o-5 , 

respectively (Adams, 1989). Recharge to the lower aquifer is 

derived from ground water flow from upgradient sediments (from 

the east), from colluvial and alluvial sediments piercing the 

aquitard along the valley walls and at the mouths of nearby 

drainages, and from the aquitard where the vertical hydraulic 

gradient is downward. Discharge from the lower aquifer is 

probably through the alluvial/colluvial materials and aquitard 

where the local vertical hydraulic gradient is upward (Adams, 

1989). 
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CBAP.rBR 3. GROUJJD WAHJl LEVEL DD GROUJJD WA'l'ER QUALX'l'Y 

Ground Water Level Data 

Introduction 

Water levels were measured and water quality samples were 

taken from the BLM study area eight times from September, 1988 

to June, 1989 by Kunkel, sixteen times from January, 1990 to 

May, 1990 by Swope, and 23 times by this author from June, 

1990 to May, 1991. Figure 1.3 depicts sampled well locations 

in the BLM study area. In addition, a sample from the South 

Fork of the Coeur d'Alene River was taken for each well sample 

set in Swope's study and in this study. This sample site is 

approximately 250 feet northeast of BLM well 4C. 

Horizontal Trends in Ground water Levels 

The horizontal hydraulic gradient across the BLM site as 

measured in the shallow wells in April, 1991 is 0.0049. The 

gradient direction trends N14W (azimuth 346°) and subparallels 

the South Fork (Figure 3.1). This 1991 magnitude and 

direction of the hydraulic gradient are in good agreement with 

the 1990 value of 0.0047 derived by Swope (1991). The 

refraction of the water level contour lines in the southeast 

and northwest portions of Figure 3.1 is an artifact of the 

contouring software. No ground water level information exists 
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to suggest or disprove the existence of a ground water mound 

in the southeast portion of the small-scale study area. The 

effect of the contouring routine utilized by the graphical 

software is discussed in the Metals Distribution Within the 

Jig Tailing Unit section of Chapter 4. The South Fork of the 

Coeur d'Alene River approximates the northern boundary of the 

BLM site and is a gaining stream at this locality. Water 

level data are given in Appendix I. 

Vertical Trends in Ground Water Levels 

Figure 3.2 shows the average vertical hydraulic gradient 

measured at the BLM site for the major part of the last three 

years. These data show a downward directed vertical component 

of ground water flow between the mine and mill wastes and the 

underlying shallow aquifer for March through June, 1989, 

January through June, 1990, and November, 1990 through May, 

1991; these were periods of warming temperatures and 

relatively high precipitation. An upward directed vertical 

component of ground water flow is evident from September, 1988 

through early March, 1989, and July, 1991 through 

September,1991; these were seasonally very warm periods with 

low precipitation. 
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Temporal Trends in Ground Water Levels 

Water levels at the BLM site peaked in April, 1989; May, 

1990; and again in April, 1991. Figure 3.3 presents a 

hydrograph of averaged water levels measured in the shallow 

(completed 4 to 7 feet below land surface) and deep (completed 

22 to 26 feet below land surface) BLM monitoring wells (C 

wells and Dwells, respectively). The data for the three 

winters monitored may reflect a slight downward overall trend 

of water level maxima for the study area. 

Water levels rise during and after seasonal periods of 

precipitation and recharge, such as March, 1989; April through 

June, 1990; October through November, 1990; and February 

through March, 1991. Water levels also rise after relatively 

intense precipitation events of short duration such as those 

that occurred in late July, and mid-August, 1990 (Figure 3.4). 

A relatively short lag time is observed between an intense 

precipitation event and its effect on water levels; this short 

lag time is attributed to the small amount of time required 

for infiltrating moisture to reach the shallow water table in 

the upper aquifer. Although precipitation continues from 

December of 1988 and 1990 through January, 1989 and 1991, 

water levels are not elevated during that time because the 

precipitation falls as snow which is "stored" on land surface 

until the snow melts and allows infiltration of that moisture 

into the upper aquifer. 
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Five shallow piezometers have been installed in the 

vicinity of BLM well 5C within the small-scale study area 

selected for the waste sediment characterization portion of 

this study as discussed in greater detail in the following 

chapter (Figure 4.3). Analysis of water levels and sediment 

records taken from these five piezometers in late October, 

1990 suggests that an alluvial clay bed confines the upper 

aquifer in the immediate vicinity of these five piezometers. 
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Spray irrigation on the BLM site began June 16, 1990 at 

the rate of approximately one inch of water every other day; 

this application continued through August, 1990. The water 

was applied to 1/16th sections of the BLM site in a 12-hour

per section, eight-day rotation. The effect of this 

artificial precipitation is not readily discernible from the 

data plotted in Figure 3.3. One explanation for this is that 

the warm summertime temperatures in combination with 

evapotranspiration of the growing grasses at the site 

effectively reduced net infiltration to the water table to 

zero. An alternative explanation is that irrigation does not 

occur in the vicinity of all of the monitored wells preceding 

any given set of water level measurements. Consequently, any 

small measured increase in water levels in some of the wells 

due to irrigation is lost subsequent to averaging of the data. 



water Quality Data 

Zinc concentrations in Ground water 

This presentation follows the rationale of Swope (1991) 

and Riley (1990) in using zinc as the indicator of water 

quality because: a) zinc is monovalent and chemically stable 

in solution within the pH range of the ground water at 

Smelterville Flats, and b) zinc is ubiquitous in 

concentrations accurately measured by ICP analysis and 

therefore easily correlatable across the study area. Zinc 

analyses from water samples are given in Appendix I. 
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Zinc concentrations in water samples from the ten sets of 

BLM wells measured from less than 1 mg/1 to nearly 2000 mg/1 

(Figures 3.5 to 3.8). Zinc concentrations are higher and much 

more variable temporally in the shallow wells than in the deep 

wells. The shallow wells as a group exhibit more variability 

in zinc concentration as a group than the deep wells, which 

follow roughly similar trends at much lower magnitudes of 

concentration than the shallow wells. 
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The shallow-well samples are thought to be primarily 

derived from precipitation infiltrating mine waste sediments 

of relatively low hydraulic conductivity immediately overlying 

the well screens. The deep well samples are from the highly 

transmissive upper aquifer underlying all of Smelterville 

Flats, which is primarily recharged up gradient (east of the 

BLM site) by relatively high-quality water from the South 

Fork, by tributary drainages along the South Fork alluvial 

plain, and from precipitation and snowmelt. Lesser amounts of 

low-quality water are estimated to enter the upper aquifer 

from the CIA in Kellogg (Dames and Moore, 1990). 

Electrical conductivity Data 

Electrical conductivity (EC) values measured for this 

study ranged from below 100 ~mhos to over 3000 ~mhos. 

Measurement precision is ±10 ~mhos below 500 ~mhos and ±100 

~mhos above 500 ~mhos. Figure 3.9 presents the log 

normalized (after Swope, 1991, pp. 27-28) and averaged EC for 

the shallow and deep BLM wells. Maximum average EC was 

reached in early April, 1989, late February, 1990 and rises 

throughout the spring of 1991. EC data from water samples are 

given in Appendix I. 
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pH Data 

Averaged pH data for the shallow and deep wells are 

presented in Figure 3.10. Measured values ranged between 4 

and 7; averages range between 5 and 6.5. The shallow-well and 

deep-well data follow similar trends. 

The change in average pH in 1990 from less than 5.5 up to 

about 6.5 then down to about 5.6 is of some interest. It is 

not understood clearly if this trend is due to natural 

phenomena or is an artifact of sampling. The ground water pH 

was measured while in contact with atmospheric oxygen and 

performed at varying times (up to several minutes) after 

extraction from the well bores; consequently some question 

exists as to what validity these data possess to describe 

ground water hydrochemistry. The pH meter reading was 

observed to fall up to one pH unit within one minute for some 

samples. This is inferred to represent the oxidation of Fe+2 

to Fe+3 , producing hydrous iron hydroxides and hydrogen ions. 

pH data are given in Appendix I. 
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Water Temperature Data 

Average water temperatures in 1989 and 1990 increased 

from 9 - 10 oc to 14 - 15 oc at the end of the 1989 data set 

and to 16 - 20 oc by late July 1990. Average low temperatures 

in February, 1991 were 7 - 8 oc and were increasing at 14 - 16 

oc when data collection ceased in July. Water temperatures in 

the deep wells were warmer than in the shallow wells until 

about April in all three years of the study. All three data 

sets are truncated: calender year 1990 is the only complete 12 

month subset for the study period. Figure 3.11 presents 

averaged water temperature data for the shallow and deep wells 

at the BLM site. Water temperature data are given in Appendix 

I. 
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CHAPTER 4 • WASTE SBDDIBIIT S'l'UDY 

Characterization of the Small-Scale study Area 

A preliminary program of surveying, shallow-sediment 

sampling, and stratigraphic characterization within the small

scale study area was completed in mid-October, 1990. Figures 

4.1 and 4.2 constitute a contoured topographic map and a 

graphical ground surface plot of a surficial survey of the 

small-scale study area, with survey points posted as the small 

circles. The grid was laid out with Brunton compass and tape. 

Elevations were measured with level and level rod using the 

previously surveyed collars of BLM wells 5C and 6C as 

backsights. The south bank of the abandoned channel of the 

South Fork which forms the northern boundary of the area is 

clearly evident. Special attention to cultural features 

resulted in clustered survey points. 

Land surface is at its highest elevation in the west

central portion of the study area. Although subtle, this 

"central highland" is probably an expression of the morphology 

of the alluvial/fluvial gravel which underlies the small-scale 

study area. The gravel is at its highest local elevation at 

the same location. This structure is interpreted to be an 

abandoned river meander or channel bank buried beneath the 

waste sediments. The surface expression is attenuated 

presumably as a result of reworking of the newly exposed mine 

and mill waste sediments by erosional processes following 
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the draining of the impoundment that occurred when the 

Pinehurst Narrows dam failed. The morphologies of the jig 

tailing, flotation slime, and clay units are influenced by 

this subsurface feature in the natural alluvial sediments that 

underlie the wastes. 

Excluding the buried river meander shoulder, relief 

across the small-scale study area is uniformly low except for 

three features. The two small circular "humps" at 75N, 25E 

and at SON, 50E are sediment/log piles. The oblong, east-west 

trending mound near 50S, 30E is a manmade feature of recent 

origin. The northeast quadrant of the grid, as well as the 

portions of the southeast quadrant lying roughly north of 25S 

and east of 100E, are devoid of vegetation. The rest of the 

sample grid area is covered by robust grasses planted in the 

summer of 1990 by the BLM. 

Figure 4.3 shows the general layout of the sample gr~d 

and the locations of the sample core holes in relation to BLM 

wells 5C and 6C. Initial sampling consisted of one hundred

eighty-five mine waste and alluvial sediment samples taken 

from 29 split-spoon and hand-augured core holes in the 

vicinity of BLM wells 5C and 6C. Analytical results for 

metals in the samples were received in late November, 1990. 

Review of these preliminary sampling data revealed that 

additional samples were necessary for site characterization; 

consequently fifty-two samples from nine additional core holes 

were taken in early January, 1991. These additional data 

suggested that sediments interpreted to be flotation slimes, 
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a priority subject of this study with concomitant high lead 

and zinc concentrations, pinch out from east to west in the 

sediment sample grid area. This "facies change" gave the 

existing waste sediment data a "bimodal" distribution. In 

order to understand the waste sediment distribution in the 

eastern portion of the study area better, one hundred twenty-

two additional samples from 70 holes were acquired in April, 

1991. After metals analyses were received, 20 samples from 11 

holes were taken in order to define further the wastes in the 

eastern and southern portions of the sample grid {Table 4.1). 

Table 4.1. Sediment Sampling Chronology 

I 
Date 

I 
Samples 

I 
Comments 

I Taken/Holes 

October, Preliminary Sampling: 
1990 

44/7 Split Spoon Samples 

141/22 Auger Samples 

January, 52/9 Fill In Original Grid 
1991 

April, 1991 122/70 Augment Eastern Grid 

July, 1991 20/11 Augment East/South 
Grid 

Totals 479/119 I 
Physical Characterization of the Sediments 

The stratigraphic and geochemical nature of the mine and 

mill waste sediments and the alluvial sediments that underlie 

the small-scale study area were essentially unknown at the 
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beginning of this study. Consequently, as a conservative 

initial approach, samples were collected and categorized on 

the basis of physical appearance of the material augered. 

These samples fell into 17 visually andjor physically 

dissimilar classes (Table 4.2). Visually homogeneous strata 

greater than one inch thick were sampled separately. Strata 

greater than one foot in thickness were sampled in fractions 

of equal thickness any of which did not exceed six inches of 

overall sediment layer thickness. A compilation of sediment 

sample locations, thicknesses, and brief sample descriptions 

are provided in Appendix II. Sediment metals content data are 

given in Appendix III. 



47 

Table 4.2. Initial Classification of Samples from BLM 

Small-scale Study Area 

Sediment 

II 
Sediment Description 

I Class 

1 Red sandy 

2 Red-brown sandy 

3 Red-brown sandy with gray blebs 

4 Yellow sandy 

5 Yellow-brown sandy 

6 Yellow-brown sandy with gray blebs 

7 Orange sandy 

8 Orange-brown sandy 

9 Orange-brown sandy with gray blebs 

10 Red-brown withjor yellow-brown with/or 
orange-brown sandy 

11 Dark gray fine-grained 

12 Dark gray clayey 

13 Brown clay 

14 Light/dark olive-green or blue clays 

15 Gravel +/- sand, silt, clay 

16 Light/medium gray sandy or silty +/-
orange I red 1 brown staining 

17 Organic material/ wood chips 

It became readily apparent that certain classes of 

sediments are physically similar and that certain associations 

or combinations of sediments are predictable. Classes 1 

through 10 are sandy and oxidized. Classes 11 and 12 occur 

together with Class 11 underlain by Class 12. They are fine-

grained to very fine-grained, dark gray to black and underlie 



Classes 1 through 10 if present. Mine waste sediments, 

Classes 1 through 12 overlie the organic layer, Class 17, if 

present. Alluvial clays (Classes 13 and 14) are found below 

the organic layer if present. 
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Figures 4.4 and 4.5 are plots of sediment class vs. lead 

and zinc content respectively. It is clear from both of these 

plots, especially from Figure 4.5, that the distributions of 

assay values are similar among Classes 1 through 10 and among 

Classes 11 and 12. It is also apparent that the lead assay 

distributions in Figure 4.4 are similar for all mine waste 

classes; and that the zinc assay distributions in Figure 4.5 

differ markedly between classes 1 through 10 and classes 11 

and 12. 

Consequently, primarily on the basis of lead and zinc 

content and secondarily on the basis of physical appearance 

and geologic setting, Classes 1 through 10 were grouped 

together for sampling and mapping purposes; they are inferred 

to be jig tailings. Classes 11 and 12 were grouped together 

and interpreted to be flotation slimes. Alluvial clay and 

sandy gravel are the other two main sediment types. To assess 

the validity of these assumptions, an Analysis of Variance was 

done on the assay data. The results of the Analysis of 

Variance of metal assay values between and within the sediment 

groups are discussed in the Statistical Characterization of 

Sediments section of this chapter. 
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Physical characteristics of the sediments within the 

small-scale study area are heterogeneous with respect to depth 

and areal location. Figure 4.6 is a diagrammatic 

stratigraphic cross section trending east-west through grid 

point ON,OE which shows this relationship. Vertical 

exaggeration in Figure 4.6 is about 20 times horizontal. This 

section shows features that are typical of fluvial/lacustrine 

sedimentary systems. These features include fining upwards 

sequences, poorly sorted gravel, flat lying, "blanket" type 

well-sorted sediment layers, scour troughs, and sedimentary 

discontinuous in-filling of low areas (overbank clay deposits) 

(Matthews, 1974; Davis, 1983). 
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Gravel unit 

The gravel unit in this study is the upper portion of the 

upper aquifer as defined by Marcy, 1979 and by Dames and 

Moore, 1990. It is ubiquitous across the small-scale study 

area. The gravel is poorly sorted with grain size ranging 

from clay-sized particles to boulders with a maximum length 

greater than one foot. Figures 4.7 and 4.8 are a contoured 

topographic map and a graphical surface plot, respectively, of 

the gravel surface. Two features of the gravel are of note: 

1) The gravel forms a topographic "high" in the west-central 

portion of the sample grid; and 2) the gravel defines a 

portion of a buried channel or meander that trends north to 

north-northeast from the southern border of the grid. The 

channel bends to the northwest in the northeast quadrant of 

the sample grid. These features are important structural 

controls on the overlying clay and mine waste units as 

discussed below. 



100 

75 
1\ \ I 

:: ~ \ \ ~00 <, 
.0- 0 

....,_) 

'+-t 

0 T J J / 0 

... 
b.O 
~ 

....... -25 
,..C 
....,_) 

~ -50 
0 
z 

-75 

-100 

_ 1 25 I 1 ·y 1 1 1 a 1 , , ,, , 1 1 , 1 FY n , E> 

-225 -200 -175 -150 -125 -100 -75 -50 -25 0 25 50 75 100 

Easting, ft. 

Figure 4.7. Contour Map of the Top of the Gravel Unit, Smelterville Flats BLM 
Site Small-scale Study Area. Contour Interval = 0.5 foot. 01 

~ 



~ 
~ 

o02 ri3P 

~ 8 
o zt9 ~~~ 
-~ 
/ g4 
cd 2 1 

~I t9° 
~ ~ -''G''G~ 
~ -\1~ 

-\'~~ 

~ -1~ 
i:\. ~ t . -'2. ~ 

l~ 
~ '~~ 

t t 

Contour I nt erva 1 1 foot 
Vertical Exag. 10x 
Sample Point Location 

-2 5 <:>% .... 

""' -75 ~~ 
- 0<..-

1~ -125 ~ 

N 

,~ 

Figure 4.8. Contoured Surface Plot of the Top of the Gravel Unit, Smelterville 
Flats BLM Site Small-scale Study Area. 

01 
01 



56 

Clay Unit 

The fluvial clays that were sampled typically are olive 

green or pale gray to blue. Rootlets are common; they may be 

iron stained near mine waste-sediment contacts. Figures 4.9 

and 4.10 are a contoured topographic map and a graphical 

surface plot, respectively, of the elevations of the upper 

surface of the clay unit, with sample locations posted. The 

top surface of the clay undulates gently; it generally is 

highest at the west-central portion of the grid area, and 

declines from this local high in all directions. Figure 4.11 

is an isopach map of the clay where penetrated. Contours are 

in feet. The clay unit is thinnest above the west-central 

gravel high. An atypically thick (over 5 feet) clay sequence 

occurs at location 75S/25E. The clay fills in a portion of 

the buried meander; the clay then extends upwards to its 

shallowest depth in the sample grid from this location. 
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organic Material 

Organic material sampled in this study is of two 

principal types: 1) uncarbonized logs or wood chips that were 

encountered randomly in the stratigraphic column above the 

fluvial clays or gravels, or 2) a weakly to strongly 

carbonized "mat" of small twigs, leaves, and rootlets up to 

three inches thick. This organic matter commonly smells 

strongly of decay. This mat occurs at the contact between 

mine waste and fluvial sediments. This organic mat may 

reflect the pre-tailings impoundment erosional surface; if so 

it reflects the upper surface of the fluvial sediments. 

Figures 4.12 and 4.13 are a contour topographic map and a 

graphical surface plot, respectively, of the top of the 

organic mat with sample locations posted. Whether or not 

this organic material has been reworked by fluvial or 

erosional processes cannot be established. The mat does 

define a portion of what is thought to be a buried channel in 

the north-central part of the study area. 
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Flotation Slimes 

Figures 4.14 and 4.15 depict the top surface of the 

flotation slime unit in a contoured topographic map and a 

graphical plot of this surface, respectively, with sample hole 

locations posted. Figure 4.16 is an isopach map of the 

flotation slimes with thickness contours in feet. Sample hole 

locations also are posted. The flotation slimes are a flat 

lying, blanket-like deposit that apparently underlies the jig 

tailings conformably. The geometry of the flotation slime 

unit differs notably from that of the overlying jig tailings. 

To illustrate this characteristic, the top and bottom surfaces 

of the flotation slime unit are depicted together in Figure 

4.17. Both upper and lower surfaces of the flotation slime 

unit exhibit more relief than the upper surface of the 

overlying jig tailing unit. This morphology is indicative of 

a subaqueous depositional regime, such as would be expected 

within an impoundment. The flotation slimes show pronounced 

thinning above underlying highs in the clay or gravel units. 

This property suggests that the flotation slime unit in the 

sample grid area was subjected to some subaerial erosion prior 

to the deposition of the overlying jig tailing unit. This 

unit is thinnest or absent in the west-central portion of the 

grid area; it thickens eastwards to the eastern grid boundary. 

This thickening is in contrast to the overlying jig tailing 

layer which thickens to the west, as discussed below. 
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Jig Tailings 

The upper surface of the jig tailings within the Small

scale Study Area on Smelterville Flats essentially defines 

land surface with cultural features removed (see Figures 4.1 

and 4.2). Figure 4.18 is an isopach map of the jig tailings, 

with thickness contoured in feet, across the small-scale study 

area. Both figures have sample hole locations posted. The 

jig tailings are thinnest on the eastern edge and west-central 

portions of the sample area; they thicken to the west. At the 

four thicker regions in the eastern and central regions of the 

grid, 75N/25E, 25S/25W, 25N/100E, and 100S, the jig tailings 

fill depressions in the upper surface of the underlying 

flotation slimes. This westward thickening is evident in 

Figure 4.19, which is a multiple surface plot of the top and 

bottom surfaces of the jig tailings. 
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In this study area, mine wastes apparently produced by a 

newer technology, i.e., chemical flotation, are overlain by 

mine waste produced by an older technology, i.e., gravity 

separation. This is a problem. The ultimate explanation will 

most likely have to take the following factors into account: 

i) Possible sediment identification errors by this study: 

ii) The production histories of the mine and mill wastes, 

including the phasing in of chemical flotation by local 

mills; 

iii) "Younger" distal sediments deposited behind the 

dam subsequently overlain by "older" proximal 

sediments due to a change in gradient of the South 

Fork resulting from the destruction of the tailings 

dam; 

iv) Reworking of the waste sediments by major storm or flood 

events such as occurred in January, 1973 or by the 

"mining" of the Smelterville Flats mine and mill 

wastes during World War II. 



statistical Characterization of the Sediments 

Introduction 

The following two sections address the validity of 

assumptions made in this study. The assumptions under 

scrutiny are: 

i) That the split spoon sample data are not markedly 

differ from the auger sample data; and, 
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ii) That sediment Classes 1 through 10, inclusive, and 

Classes 11 and 12 are subdivisions of distinct sediment types, 

namely jig tailings and flotation slimes respectively. 

These assumptions were derived from geologic field 

evidence and relations in combination with a preliminary 

examination of analytical assay results. Possibly different 

assumptions could be arrived at if a different (presumably 

random) set of samples were collected in the same fashion, or 

if someone with different training or experience were to 

collect and analyze the data. These two assumptions are 

tested using separate statistical techniques: Exploratory Data 

Analysis and Analysis of Variance. 

Statistical Appraisal of the Split Spoon vs. Auger Sample Data 

About 15 % (17 of 115) of the jig tailings samples and 

18% {12 of 68) of the flotation slime samples in this study 

were collected by split spoon corer. The split spoon samples 

were approximately one-quarter the volume of the auger 

samples. The size of samples, i.e. sample support, can have a 
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strong control over the quality and types of estimations that 

can be made from a given sample set (Isaaks and Srivastava, 

1989). Of concern was what effect this change in sample 

support would have on the data quality and on subsequent 

analyses. A sample volume equaling that of the volume to be 

estimated would be statistically optimal. However, this would 

be neither practical nor cost-effective. This section will 

utilize two methods of statistical Exploratory Data Analysis 

(EDA) to confirm the assumption that the split spoon samples 

do not differ geochemically from the auger samples. 

Statistical descriptors for the split spoon samples and 

the hand auger samples of the two major types of mine wastes 

are given in Tables 4.3 and 4.4. Similarities or differences 

between the two sets of data are not readily apparent from 

this tabulation. Relative frequency plots are a convenient 

method of comparing data sets postulated to come from the same 

population. Sample sets obtained from the same population 

should have similarly shaped histograms. The area under 

relative frequency plots equals one, facilitating the 

comparison of unequal sized sample sets. 

The number of observations in each class interval in a 

relative frequency plot is divided by the number n of 

observations in the data set. Thus each class interval 

contains the proportion of that data set falling into that 

class. As the number of observations increases, the sample 

distribution more closely approximates the population 

distribution from which it is drawn (Devore, 1991). At some 
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Table 4.3. Summary statistics of Split Spoon 
and Hand Auger Samples: Jig Tailings. 

Summary Split Spoon Hand Auger 
Statistic Samples Samples 

Jig Tailings I zn I Pb I Zn I Pb 

nl Total Number 17 17 98 98 

Sample Mean 
1.002 1.816 .746 1.982 -

X I 

s2 
I Spl. Variance .299 .381 .089 .219 

sl Spl. Std. Dev. .547 .617 .298 .468 

% c.v. 54.627 33.968 39.946 23.589 

Minimum .251 .191 .220 .233 

25th % .551 1.505 .559 1.670 

Median .803 1.898 .704 1.979 

75th % 1.332 2.001 .852 2.314 

Maximum 2.149 2.980 1.819 2.954 

Table 4.4. summary statistics of Split Spoon 
and Hand Auger Samples: Flotation Slimes. 

summary Split Spoon Hand Auger 
statistic Samples Samples 

Flotation Slimes I zn I Pb I zn I Pb 

nl Total Number 12 12 56 56 

Sample Mean 1.742 2.095 1.852 2.208 -
X I 

s21 Spl. Variance .609 .257 .999 .293 

sl Spl. Std. Dev. .780 .507 1.000 .541 

% c.v. 44.781 24.193 53.978 24.504 

Minimum .382 1.033 .263 .082 

25th % .803 1.928 1.220 2.004 

Median 2.088 2.149 1.732 2.238 

75th % 2.329 2.288 2.230 2.523 

Maximum 2.541 3.040 5.046 3.199 
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arbitrarily large value of n the relative frequency in a class 

approaches a limiting value, the limitinq relative frequency, 

which can be assigned a probability. The greater the n, the 

"smoother" the histogram, and for the case of a continuously 

distributed random variable, such as sediment metal content, 

the closer it approximates the probability density function 

for that population. 

Relative frequency histograms comparing the two 

collection methods for the jig tailing unit are shown in 

Figure 4.20, and for the flotation slime unit in Figure 4.21. 

It is clear from Figure 4.20 that the shapes of the split 

spoon histograms, even with only one fifth the n of the auger 

samples, closely mimic the shapes of auger histograms for both 

zinc and lead. This resemblance is strong evidence to support 

the assumption of similarity of collection techniques within 

the jig tailings. 

The comparison is less definitive in the case of the 

flotation slime unit. In Figure 4.21 (c) and (d) the 

histograms for lead content are very similar. Keep in mind 

the low n value for the split spoon plot. Most of the 

probability "mass" is "piled up" in both plots between 2 and 2 

1/2 weight percent lead. Note that these histograms also 

resemble those for the jig tailings (Fig. 4.20 (c) and (d)). 

Most of the probability again is near 2 weight percent in the 

zinc plots in Figure 4.21 (a) and (b). 

Taking both the low n value of the split spoon plot and 

the difference in x-axis scaling between the two plots into 
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consideration, the major difference between these two plots is 

the greater variability of the high values in the hand auger 

sample data set. This is graphically illustrated by the box 

plots above the histograms. This greater range of sample 

values produces a sample variance for the auger sample set 60% 

larger than for the split spoon set: 0.999 wt.%2 zinc vs. 

0.609 wt.%2 zinc. Yet other statistical descriptors such as 

the mean, median, and quartile values appear similar for the 

two data sets (Table 4.4). Although the two histograms vary 

somewhat in shape, this is not sufficient evidence alone to 

disprove that the two sample sets are related. 

An EDA evaluation method that is not sensitive to 

outliers is the Q-Q plot. In a Q-Q plot, the 25th, 50th, and 

75th quartiles for two sample sets are plotted against each 

other. The closer they plot to the 45° line, assuming the 

axes are the same scale, the more similar the distributions of 

the sample sets are to each other. Figure 4.22 presents Q-Q 

plots for the lead and zinc data for the two sediment types. 

Minimum and maximum values are also plotted to illustrate 

outliers. Figure 4.22 (c) compares the distributions of zinc 

content for the two sampling methods in the flotation slimes 

plot. The quartile values plot close to the 45° line and the 

effect of the maximum value is pronounced. The only Q-Q plot 

that does not exhibit linear behavior is zinc in the jig 

tailings (Figure 4.22 (a)). The 25th and 50th quartiles plot 

close to unity, but the 75th quartile for the split spoon 
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sample set is markedly larger than that of the auger samples. 

Referring back to the relative frequency plot in Figure 4.20 

(a), the additional relative frequency that increases the q· 75 

value of the split spoon sample set is represented by just two 

observations: one in the 1.8 - 2.0 weight percent class and 

the other in the 2.0 - 2.2 weight percent class. This is an 

example of statistical significance not having much practical 

significance. Errors such as in analytical method, (described 

elsewhere herein), or reporting or recording analytical 

results have a much greater practical significance than two 

observations out of a total of 17. In summary, these EDA 

techniques strongly validate the assumption that there is no 

statistical difference between samples collected by the split 

spoon or the auger method. 

statistical Appraisal of the Sediment Class Data 

As mentioned previously, physically similar sets of waste 

sediment samples could be tentatively grouped or separated by 

geochemical signature. To check the validity of the perceived 

physical and geochemical similarities and differences between 

the sediment classes more objectively, an Analysis of Variance 

(ANOVA) of the sediment assay means was done with SAS. As the 

assay data are log-normally distributed, the statistical tests 

discussed herein are performed on the natural log transform of 

the assay data. Sediment class group means were compared as 

were within-group means. Relative frquency histograms of the 
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sediment class assays and the SAS output of all tests and 

comparisons discussed in this section comprise Appendix IV. 

Table 4.5 presents single-factor or one-way ANOVA results 

for comparing the natural log of lead and zinc assays for 

waste sediment classes 1 through 10, the "jig tailings". The 

hypothesis being tested is: Are the means of the metal assays 

for these classes equal? The P-value given in column 6 is the 

smallest level of significance at which the null hypothesis, 

(which states in this case that they are equal), would be 

rejected when a specified test procedure is used (Devore, 

1991). If the P-value is less than or equal to the level of 

Table 4.5. ANOVA Table for Sediment Classes 1 Through 10. 

I Dependent Variable: Lead I 
Source DF Sum of F Pr > F 

Squares Value 

Model 9 2.11820301 1.82 0.0735 

Error 105 13.59690796 

Corrected 114 15.71511098 
Total 

I Dependent Variable: Zinc I 
Model 9 2.37210874 1.60 0.1258 

Error 105 17.33890407 

Corrected 114 19.71101281 
Total 

significance chosen for a test, the null hypothesis is 

rejected. If the P-value is greater than the level of 

significance chosen for a test, the null hypothesis is not 

rejected. Thus at significance level, a = 0.01, the null 



82 

hypothesisis is not rejected for both lead and zinc. In other 

words, the lead and zinc assays by class are not significantly 

different. 

The P-value conveys information about the strength of 

evidence for rejection of the null hypothesis, regardless of 

the significance level chosen. (The consequences of making an 

error in either rejecting or not rejecting the null hypothesis 

must be considered when selecting a significance level). It 

is clear that the P-value for lead, 0.07, is markedly less 

than that for zinc, 0.12. This effect is graphically evident 

from the wider scatter of assay values for lead than zinc in 

Figures 4.4 and 4.5. 

To clarify the lead assay findings above, several 

simultaneous comparison tests were then done in SAS. It is 

clear from these tests that regardless of the comparison test 

used, when ranked from lowest to highest, the means for the 

ten classes are not significantly different from their 

neighbors. The means span a range of values where, depending 

on the test employed, the end members may or may not 

significantly differ. The statistical difference in lead 

values between some of these sediments might reflect 

differences in depositional or weathering histories for those 

sediments, or more simply by small sample sizes in some of the 

sediment classes. But within the scope of this study, this is 

another example of statistical significance having little 

practical significance. 
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Sediment classes 11 and 12 were tested in a similar 

manner to sediment classes 1 through 10. The ANOVA results 

are reported in Table 4.6. The P-values indicate that the two 

sediment classes are not significantly different in lead or 

zinc content for significance levels less than about 0.16. 

Table 4.6. ANOVA Table for Sediment Classes 11 and 12. 

I Dependent Variable: Lead I 
Source DF Sum of F Pr > F 

Squares Value 

Model 1 0.42846878 2.00 0.1625 

Error 65 13.95153176 

Corrected 66 14.38000054 
Total 

I Dependent Variable: Zinc I 
Model 1 0.19502130 0.52 0.4746 

Error 65 24.50287324 

Corrected 66 24.69789454 
Total 

Having demonstrated that the sediments comprising the 

"jig tailing" and "flotation slime" units are internally 

consistent, it remains to compare them to each other. Table 

4.7 depicts the ANOVA results for this comparison test. It is 

clear from the P-values in column 6 of Table 4.8 that the two 

groups of sediments are very significantly different with 

regard to zinc content. The jig tailing and flotation slime 

lead assays do not significantly differ for significance 

levels less than about 0.1. Inspection of Figures 4.4 and 4.5 
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Table 4.7. ANOVA Table for Jiq Tailinqs and Flotation Slimes. 

Dependent Variable: Lead 

Source DF Sum of F Pr > F 
Squares Value 

Model 1 0.42911030 2.57 0.1109 

Error 180 30.09511152 

Corrected 181 30.52422181 
Total 

Dependent Variable: Zinc 

Model 1 26.35070763 106.81 0.0001 

Error 180 44.40890735 

Corrected 181 70.75961498 
Total 

make these results less than surprising. The very different 

origin of these sediments make these results curious. The jig 

tailings are a by-product of gravity separation, whereas the 

flotation slimes derive from a more efficient ore-

beneficiation technique. 

Geochemical Characterization of the Sediments 

Metals Distribution Within the Alluvial I Fluvial Sediments 

The alluvial/fluvial sediments, including the 

aforementioned organic materials, are very low in lead and 

zinc content except where contaminated by close proximity to 

mine and mill wastes. The alluvial sediments most strongly 

contaminated with lead and zinc are the portions of those 
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materials nearest the overlying mine waste materials. This 

contamination decreases from percent levels to ppm levels 

within the upper two feet of the alluvial layer. The organic 

material, (Class 17), most commonly overlies alluvial clay and 

gravel but it frequently occurs locally intercalated with 

waste units. The lead and zinc content of this organic 

material is a function of the local concentrations of the mine 

waste hosting it. 

Metals Distribution Within the Jig Tailing Unit 

Lead and zinc contents of the jig tailings unit are not 

dependent on sediment thickness. Figures 4.20 and 4.21 are 

graphs of lead and zinc content, respectively, versus jig 

tailing thickness. Data values are for all 108 sample 

locations within the small-scale study area where the jig 

tailings unit was encountered (Figure 4.18). The average jig 

tailings thickness and lead and zinc content are 1.69 feet, 

1.97%, and 0.78% respectively. The metals content of the jig 

tailings is relatively uniform across the sample grid. 

Figures 4.22 and 4.23 are contour maps of lead and zinc 

content, respectively, by weight percent for the jig tailings 

unit. 

The reader is reminded that map contour lines may be 

misleading, especially in areas between widely separated 

samples. The contours imply a correlation between (ostensibly 

neighborhood) sample metal content and metal content at the 

contour line location. 
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SURFER®, by Golden Software, Inc. was used to produce the 

contour maps in this study. It utilizes kriging in its 

contouring routine. Kriging is a spatial interpolator that 

takes into account the spatial distribution as well as the 

values of a set of samples. Kriging is regularly tailored to 

a data set by quantifying parameters such as nugget effect, 

directionality, and range of influence in the model variogram 

it uses to predict (map) data values in areas not sampled. 

The default model variogram within SURFER® is a 0 nugget, 

omnidirectional, linear model variogram (Golden Software, 

Inc., personal communication). The software variogram cannot 

be customized. The greatest effect of this difference in 

model variograms on estimated values will be observed in areas 

of sparse or no sampling (where any estimation procedure loses 

rigor). The primary purpose of the isoconcentration maps in 

this sediment study is to present large sets of data. Contour 

maps can convey general relations among data locations more 

clearly than simple post plots. 

The metal content of the mine wastes on Smelterville 

Flats has been shown to exhibit spatial dependence (Smith and 

Swanson, 1992). This dependence is less predictable in 

regions between widely spaced sample locations. No 

assumptions about the spatially dependent nature of the metals 

content of the waste sediments are implied by these maps or 

this study. 
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Metals Distribution Within the Flotation Slime Unit 

The flotation slime unit was encountered and sampled at 

84 locations within the small-scale study area (see Figure 

4.16). No correlation is obvious between the thickness of the 

flotation slime unit and its content of metals. Figures 4.24 

and 4.25 are plots of lead and zinc content by weight percent, 

respectively, against sediment layer thickness for the 

flotation slimes at these locations. Average flotation slime 

thickness, and lead and zinc content are 1.02 feet, 2.66% and 

2.02%, respectively. Average lead and zinc contents are 

higher in the flotation slimes than in the jig tailings. 

Figures 4.26 and 4.27 are contour maps of lead and zinc 

content by weight percent, respectively, for the flotation 

slimes. As shown by Figure 4.17, the flotation slimes unit 

thins or pinches out in the west-central portion of the sample 

grid. In this regard, the contour map of the average metals 

content by weight percent is somewhat misleading because 

information (i.e., the contours of metal content) is carried 

through regions that contribute little or no data to the plot. 
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comparison of Geochemistry with Previous studies 

Reece (1974) collected mine waste samples closest to this 

study from the Page tailing pond near Smelterville. The 

current site of a wastewater treatment facility, the Page 

tailings pond lies approximately one quarter mile south-south-

west of this study. His results are tabulated as follows: 

Sample Depth, ft. 

surface 
5 
10 

zn, wt.% Pb, wt.% 

.51 .27 

.43 .40 

.34 .41 

Reece was not addressing the physical characterization of the 

materials on Smelterville Flats and did not keep detailed 

sample records. His results, nonetheless, are very similar to 

the range of values reported in this and the other studies 

conducted on Smelterville Flats. 

Norton (1980), in conjunction with Marcy (1979), sampled 

the Smelterville Flats mine and mill wastes by truck-mounted, 

hollow-stem auger, backhoe trenches, and shovel pits. Two of 

his sample sites were near the small-scale study area. One 

location, SP 4, was about 300 feet east of the grid, the 

other, SP 3, was about 500 ft to the southwest. Grab samples 

were collected every .5 foot at these locations and were 

sieved at .18 mm (-80 mesh). Both size fractions were 

analyzed. The -80 mesh analysis results are tabulated in 

Table 4.8. 



Table 4.8. summary of Lead and Zinc content in Sediment 
Samples Taken by Norton (1980) Adjacent to this Study. 

I SP 3 I 
sample % Sample < 0.18 mm Zinc, % Lead, % 

Depth, ft. 

0.8 94 0.7 1.8 

1.3 84 1.5 3.0 

1.8 73 0.7 2.0 

2.3 76 2.0 3.2 

2.8 93 2.9 4.6 

I SP 4 I 
sample % Sample < 0.18 mm Zinc, % Lead, % 

Depth, ft. 

0.2 86 1.0 2.0 

0.7 78 1.0 2.5 

1.2 96 2.0 3.0 

1.7 74 3.0 3.5 

2.2 50 4.0 5.0 

2.7 37 1.0 1.5 

Norton and Marcy concluded that: 
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i) No uniform sedimentary bed exists across the Flats; 

ii) Lead and zinc content cannot be accurately predicted 

for any particular sediment on the basis of physical 

appearance; 

iii) Any size fraction can have high metals contents; 

iv) The smaller size fractions generally contain higher 

metals content; 

v) The larger size fractions generally contain lower 

metals contents; and, 
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vi) Lead content is generally highest in the .2 -.4 mm 

size fraction. 

Their results are very similar to those obtained in this and 

other studies conducted on the Flats. 

Towatana located one sample trench, trench T2, 

approximately 300 to 500 feet west of this study. He sampled 

the sediments on one-foot intervals and assayed for metals 

content after sieving each sample at 0.053, 0.212, 0.50, and 

2.00 mm sieve sizes. The data in Table 4.9 are excerpted from 

his dissertation (Towatana, 1990, p. 35, 142). 

Table 4.9. Grain Size Distributions and Lead and Zinc 
concentrations from Waste Sediment Samples 

from Trench T2 (Towatana, 1990). 

Depth Silt/Clay size Fine sand size Medium Sand 
Fraction Fraction Size Fraction 
(< 0.053 mm) (< 0.212 mm) (< o.so mm) 

ft. % % % 
spl %Pb %Zn spl %Pb %Zn spl %Pb %Zn 

0 9 5 2.4 70 4 1.8 15 2.3 1 

1 13 10 2 57 3 2.5 22 2 1.5 

2 47 7 5.5 37 4.4 4 16 7.4 5.4 

2.5 5 .02 .4 19 .02 3 76 .03 3.6 

3 8 .01 .35 26 .01 2.5 66 .01 2.5 

4 9 .01 .6 30 .01 4 62 .02 5.3 

5 8 .03 .5 32 .02 2 21 .02 3 

Size fraction percents from Table 4.3 may not sum to 100% 

due to rounding and the exclusion of minor coarse-grained 

fractions. An approximate weighted average of lead and zinc 

content in the shallowest three samples of clay/silt- and fine 

sand-sized (<0.05 mm + < 0.2 mm ) fractions combined, yields: 
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Depth, ft. Lead, wt.% Zinc, wt.% % Total Sample 

0 - 1 2.S 1.5 79 
1 - 2 2.9 1.4 71 
2 - 2.5 4.S 4 S4 

These size fractions approximate a -so mesh sieved sample for 

comparison with the data in this study. Several conclusions 

can be drawn from this comparison: 

1) Although Towatana did not sample trench T2 with 

regard to geology of the sediments, the jig tailing -

flotation slime contact can be deduced from his data to be at 

or near 2 feet below the top of trench T2. Above this depth 

the zinc values less closely approximate the lead values than 

below this depth; similar behavior of the sediment assays from 

the small-scale study area are evident in Figure 4.5. 

2) Towatana observed lead concentrations as high as 10 % 

in the fine-grained fraction of the sample from 1 to 2 ft. 

(Table 4.3), but this size fraction only constituted about 13 

% of the total sample. The -so mesh "estimate" for lead 

content of 2.9 % takes 71 % of the total sample into account. 

Inclusion of the coarser size fractions would depress this 

value even further. 

3) Averaged values for lead and zinc content from T2 

samples are well within the distributions of values reported 

for the mine wastes in this study, (Tables 4.4 and 4.5), with 

the exception of the 4.S % lead value for sample 2 - 2.5 feet. 



100 

All of the sediment studies carried out at Smelterville 

Flats previous to this study reported similar metal values 

with the exception of several high values. These high values 

reported outside this study area are not unexpected. Earth 

science data sets containing a few very large values are 

common (Isaaks and Srivastava, 1989). No attempt was made by 

this author to characterize the variability of metals content 

across the entire Smelterville Flats area on the basis of 

sampling a 200 foot by 300 foot area. 

Comparison of the Stratigraphy and Zinc Content of Sediments 

Adjacent to BLM Wells sc and 6C 

The results of sediment sampling adjacent to BLM wells 5C 

and 6C are presented graphically in Figure 4.31. Well 5C, 

which produces water samples consistently high in zinc, is 

completed in flotation slimes which are in turn underlain by 

an alluvial clay. Well 6C, supplying water samples 

consistently much lower in zinc concentration than well 5C, is 

completed in relatively low-grade jig tailings. The vertical 

bar graphs adjacent to the well logs are relative zinc 

content. The thickest portion of the 6C histogram is 

approximately 0.5% weight percent zinc; the thickest portion 

of the 5C histogram is approximately 2.5% weight percent zinc. 
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Figure 4.31. A Graphical Comparison of the Stratigraphy and 
Zinc Content of the Sediments Adjacent to BLM 
Wells 5C and 6C. 
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Geochemical Analyses 

The initial geochemical analyses selected consisted of 

taking a .5 gram split of the -80 mesh (0.18 mm opening) 

sieved sample digested in 3 ml warm aqua regia and then 

diluted to 10 ml. Roughly 80% of the initial sediment samples 

for this study submitted for geochemical analysis either 

produced lead andjor zinc concentrations in the analyte that 

exceeded the linear range for the ICP lab equipment used by 

the lab, or the samples contained so much lead and zinc that 

the analytical procedure could not completely dissolve all of 

the metals. 

Sixty-nine of those samples were reanalysed using a more 

sensitive analysis using a 1 gm sample digested in 50 ml aqua 

regia. The samples were selected for reanalysis on the basis 

of a) reported lead and zinc content, b) sediment type, and c) 

sample grid location. 

Reassay values for lead and zinc are predominately higher 

than initially reported values. Seventeen of the 69 lead 

reassays, ranging from 1.6 to 2.9 weight percent, came back 

lower than reported in the original analysis. Lead reassay 

values deviate significantly from initial assay values above 

about 2% (Figure 4.32). 
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Figure 4.32. Lead Assay vs. Reassay Values in Weight Percent 
for Selected Smelterville Flats 
Sediment Samples. 



104 

Zinc reassay values are consistently higher than initial 

assay results as well. Twelve of the 69 zinc reassays, 

ranging from 0.5 to 3.3 weight percent, came back lower than 

reported in the original analysis. The zinc reassay values do 

not show as wide a variation from initially reported values as 

the lead analyses (Figure 4.33). The correlation between 

reanalysis and original assay values for both lead and zinc is 

poor, especially for lead. Cost considerations did not allow 

the reanalysis of all remaining samples. 

Metals content of samples as discussed in this study 

should therefore be viewed as generally conservative; the true 

metals content in some cases may be greater than the 

analytical results reported. 
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• 

Figure 4.33. Zinc Assay vs. Reassay Values in Weight Percent 
for Selected Smelterville Flats 
Sediment Samples. 
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CONCLUSIONS AND RECOMMENDATIONS 

Conclusions 

The following conclusions concerning the relations 

between natural and artificial recharge, sediment chemistry, 

and the ground water quality beneath Smelterville Flats are 

given as a result of this study: 

1) The artificial recharge rates of 1 inch every other 

day during the summer of 1990 had no measurable impact on 

either average ground water levels, (i.e., measured at or very 

near the phreatic surface), or shallow ground water quality 

beneath the small-scale study area within the BLM portion of 

Smelterville Flats. This lack of impact can be attributed to 

a probable combination of evaporation and transpiration of the 

applied moisture and the periodic nature of the irrigation. 

2) Significant natural recharge events such as intense 

local thundershowers or rapid spring snowmelts can measurably 

affect average ground water levels at the small-scale study 

area. These events may affect shallow ground water quality 

depending upon such factors as: 

i) The metals content of the mine wastes proximal to the 

piezometer; 

ii) The intensity andjor duration of a particular 

recharge event or series of events; and, 

iii) The previous infiltration history at that locale. 

3) Zinc concentrations in water samples acquired from 

the shallow set of wells completed in or near the bottom of 
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the mine wastes are higher and more variable than in water 

samples from the deeper wells completed in the upper aquifer 

15 to 20 feet below the mine wastes. The shallow wells are in 

close physical association with the materials contributing 

metal ions to the ground water. The mine wastes are of lower 

hydraulic conductivity than the upper aquifer, which increases 

the residence time of infiltrating moisture and hence 

increasing the reaction time between the infiltrating moisture 

and the mine wastes. The residence time of downward 

percolating moisture through the mine waste material is 

enhanced locally by the presence of an alluvial clay layer 

between the mine wastes and the upper aquifer. 

4) Zinc concentrations from the shallow wells segregate 

into a high concentration group and a low concentration group. 

Sediment sampling and analysis adjacent to BLM wells 5C and 

6C, a member of each group respectively, points out several 

controlling factors: 

i) The low-concentration well 6C is completed in jig 

tailings, which are relatively low in lead and zinc content 

and have a greater hydraulic conductivity than the flotation 

slime; 

ii) The high-concentration well 5C is completed in the 

flotation slime unit, which contains relatively high amounts 

of lead and zinc and has a lower hydraulic conductivity than 

the jig tailings; and, 

iii) The flotation slimes surrounding well 5C are 

locally underlain by an alluvial clay layer which acts as an 
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aquitard to downward infiltration, perching that moisture in 

the mine waste. This perching enhances the effect of the low 

hydraulic conductivity of the mine waste, thereby increasing 

the residence time and subsequently increasing the available 

reaction time between the infiltrating precipitation and the 

mine waste. 

5) Physical characteristics of the mine wastes and 

alluvial sediments are heterogeneous with respect to depth and 

areal location within the small-scale study area. Some 

factors controlling the spatial distribution of mine waste and 

alluvial sediments are: 

i) The morphology of fluvial structures such as 

abandoned meanders or river banks which now underlie the mine 

wastes and of man-made structures such as dikes existing prior 

to the impounding of the South Fork of the Coeur d'Alene 

River; 

ii) The depositional history of the mine wastes within 

the impoundment, including the production histories of local 

mines, and the location of the small-scale study area in 

relation to the upper end of the impoundment; and, 

iii) Reworking of the mine wastes by mining, by subareal 

processes within the impoundment, by the South Fork both 

before and after the containment dam, and by surficial 

weathering after the failure of the dam. 

6) The mine waste sediments can be divided into two 

major types on the basis of zinc content and physical 

appearance. Jig tailings are typically sandy, oxidized in 
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appearance, and average 0.78% weight percent zinc. Flotation 

slimes are typically silt-sized, unoxidized in appearance, and 

average 2.02% weight percent zinc. 

7) Alluvial clay, gravel and organic materials which 

underlie or intercalate the mine wastes are more highly 

contaminated by lead and zinc where found in close proximity 

to mine wastes containing high levels of lead and zinc. This 

contamination within the alluvial sediments decreases rapidly 

with distance from the mine waste. 

Recommendations 

1) The sediments adjacent to the other BLM wells should 

be sampled and analyzed to verify that the water quality 

measured in the BLM wells is controlled by the mine wastes 

adjacent to those wells. 

2) Recharge and recharge events must be considered when 

evaluating, designing, and implementing in-situ remediation 

techniques on Smelterville Flats. Flooding, dilution of, or 

damage to lixiviant ponds, in-situ flow cells, heap leach 

pads, flotation cells, or other facilities could result from a 

large recharge event or the subsequent rise in the water table 

following such an event. This might result in the loss of 

efficiency for a particular remedial technique, or the 

excursion of remedial process materials into the environment 

in an uncontrolled manner. 

3) Future work on Smelterville Flats should emphasize 

characterizing the distribution of the mine wastes and 



contained metals. This understanding of the resource is a 

necessary prerequisite for optimizing the selection of an 

extractive remediation technique. 
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25-Jan-90 

WELL DATE MP WE LEV TEMP PH EC ZN 
25-Jan-90 

WELL DATE MP WELEV TEMP PH EC ZN 
1C 25-Jan-90 2205.6 2198.87 10 5.06 1i00 478 

2C 25-Jan-90 2206.89 0 0 I) 0 0 
3C 25-Jan-90 2205.62 2i99.47 9 1:' 1i. 711:' 47.72 ~~ 1U .JJ.tJ 

4C 25-Jan-90 2204.46 2198.22 8.5 6.43 465 41.92 
5C 25-Jan-90 2204.93 2198.49 9 c "'17 

..Jr ._).;o 3200 1976.17 
6C 25-Jan-90 2204.19 2197.3 9 5.02 380 29.88 
7C 25-Jan-90 2203.04 2196.64 9 5.28 C:t:'J· .. 

.J..JV 93.65 
8C 25-Jan-90 2204.38 2i96.55 9 5.0i 550 59.32 
9C 25-Jan-90 2204.51 2198.09 1 il 4.85 750 245. 17 Ll! 

10C 25-Jan-90 2202.2 2196.21 9 5.8 i550 .,:;-, n-r 
i Lf ,Q ... i 

Wl:'i, DATE MP WELEV TEMP PH rr: ZN l..t..L C.L: 

25-Jan-90 

WELL DATE MP WE LEV TEMP PH EC IN 
lD 25-Jan-90 2205.64 2198.91 9 5.08 415 26.66 
2D 25-Jan-90 2206.61 2199.26 9 C' i-i 

.Jr ll 380 '}C' ~., 
L.Jri..! 

3D 25-Jan-90 2205.48 2199. 13 9 5.41 315 !1'\ r:; 
lLr.Jl 

4D 25-Jan-90 2204.33 2198.21 10 6.18 210 1. 68 
5D 25-Jan-90 2204.88 2i97.9 10 5.27 350 15.02 
6D 25-Jan-90 2203.97 2197.19 10 5.43 265 11.82 
7D 25-Jan-90 2203.19 2196.62 11 1:' . .,0 

~al\.J 320 p 11'1 
.... LL 

BD 25-Jan-90 2204.23 2196.49 11 :i 390 18.31 
9D 25-Jan-90 2204.47 2i97,97 1 i 5.18 370 14 

10D 25-Jan-90 2202.26 2195.94 10 5.48 320 13.42 

Oi-Feb-90 

WELL DATE MP WELEV TEMP PH EC ZN 
01-Feb-90 

WELL DATE MP WELEV TEMP PH EC ZN 
iC 01-Feb-90 2205.6 2198.7 Fi 

LL 4.86 ii50 527.09 
I'\ I"' 01-Feb-90 2206.89 2199.09 I) (l 0 (l j_L., 

3C 01-Feb-90 2205.62 2198.99 9 5.34 380 31.17 
4C Oi-Feb-90 2204.46 2198.07 9 6.94 600 39.49 
5C Oi-Feb-90 2204.93 2198 0 0 !) 0 
6C Oi-Feb-90 2204.19 2197.14 9 5.16 7il:' 

.. )J..J 24.66 
7C 01-Feb-90 2203.04 2196.51 9 5.27 c;:,·., 

.J-.i:._; 101.46 
BC 01-Feb-90 2204.38 2196.41 9 1:' 17 r::r::.·, 54.11 ~.l.J .J.JI} 

9'"' 01-Feb-90 2204.51 2197.91 9 1:' ! 550 98.12 !... ..J I l 

10C 01-Feb-90 2202.2 2196.i 9 5.28 1'150 931.61 



WELL DATE MP WELEV TEMP 
Oi-Feb-90 

WELL DATE MP WELEV TEMP 
iD 
2D 
3D 
4D 

7D 
8D 
9D 

10D 

01-Feb-90 2205.64 2198.59 
01-Feb-90 2206.61 2199.11 
01-Feb-90 2205.48 2198.9 
01-Feb-90 2204.33 2198.04 
01-Feb-90 2204.88 2197.74 
01-Feb-90 2203.97 2197.04 
01-Feb-90 2203.19 2196.49 
01-Feb-90 2204.23 2196.33 
01-Feb-90 2204.47 2197.82 
01-Feb-90 2202.26 2195.82 

WELL 

07-Feb-90 

DATE 
07-Feb-90 

MP WELEV 

WELL DATE MP WELEV 
1C 07-Feb-90 2205.6 2199.59 

3C 
4C 

2C 07-Feb-90 2206.89 0 
07-Feb-90 2205.62 2198.92 
07-Feb-90 2204.46 2197.96 
07-Feb-90 2204.93 2197.9 

6C 07-Feb-90 2204.19 2197.07 
7C 07-Feb-90 2203.04 2196.42 
BC 07-Feb-90 2204.38 2196.33 
9C 07-Feb-90 2204.51 2197.79 
lOC 07-Feb-90 2202.2 2196.03 

WELL DATE MP WELEV 
07-Feb-90 

WELL DATE MP WELEV 
1D C7-Feb-90 2205.64 2198.46 

3D 
4D 
5D 

"71". 
iii 

iOD 

WELL 

07-Feb-90 2206.61 
07-Feb-90 2205.48 
07-Feb-90 2204.33 
07-Feb-90 2204.88 
07-Feb-90 2203.97 
07-Feb-90 2203.19 
07-Feb-90 2204,23 
07-Feb-90 2204.47 
07-Feb-90 2202.26 

16-Feb-90 

2198.99 
2198.78 

2197.64 
2196.93 
2196.39 
2i96.24 
2197.65 

DATE MP WELEV 

11 
9 
9 
9 
9 
9 

10 
10 
10 
10 

PH 

l:•U 
! II 

5.15 

5.6 
6 

5.39 
5.56 
5.4 

5.21 
5.32 
5.62 

TEMP 

TEMP 

0 
8 
(i 

11 
8 

8.6 
8.5 

8 

TEMP 

TEMP 
10 
13 

~7 c: 
l·~·· :J 

10 
9 

10 
10 
10 
9 

10 

TEMP 

PH 

PH 
5.14 

0 
5.26 

0 
5.47 
5.14 
5.14 
I: rYi 
~a\.'1 

4.93 
6.03 

PH 

PH 
I: ; 
.J I l 

5.08 
5.47 
5.99 
5.26 
5.49 
c: ,.~ 
t.Jt ,_•L 

c:: j 
I.Jtl 

5.28 
5.45 

PH 

EC 

EC 

450 
300 
270 
345 

320 
360 
330 
300 

ZN 

ZN 
27.45 
26.51 
12.48 
6.26 

15.46 
12.94 

21.86 
14.11 
1 i. 71 

,..,.. 
tl 

EC 
1200 

ZN 

ZN 
561 

0 0 
360 29.28 

0 0 
3200 1827.44 
370 24,96 
600 92.21 
500 66.2 
600 136.75 

1800 791.53 

EC ZN 

EC ZN 
500 27.62 
520 
3'10 
400 
360 
340 
350 
400 
370 

EC 

28.52 
13.24 
14.8 

15.91 
12.33 
12.41 
19.97 
14.92 
1i.42 

ZN 

116 
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16-Feb-90 

WELL DATE MP WE LEV TEMP PH C'" L..L: ZN 
1C 16-Feb-90 2205.6 2197.85 0 (i 0 538.42 

2C 16-Feb-90 2206.89 2199.28 10 !) 0 0 
:\!" 16-Feb-90 2205.62 2i99.15 9 370 7C' ..,., 

·-1.1 ,jJ,.Ji 

4C 16-Feb-90 2204.46 'HnQ . .,r, 
i.l7_1Ja i. 7 10 0 600 43.4 

C'l"' 
.JL: 16-Feb-90 2204.93 2198.05 11.5 3100 1789.35 
6C 16-Feb-90 2204.19 2197.25 10 (i 410 28.19 
7C 16-Feb-90 2203.04 2196.64 10 (i 600 94.44 
ac 16-Feb-90 2204c38 2196.57 9 0 600 60.04 
or 16-Feb-90 2204.51 2198.05 8 I) 800 249.66 /\.; 

10C 16-Feb-90 2202.2 2196.17 10 0 1800 642.65 

WELL DATE MP WE LEV TEMP PH EC ZN 
16-Feb-90 

WELL DATE MP WELEV TEMP PH EC ZN 
lD 16-Feb-90 2205.64 2198.75 I) 0 I) 29.97 
2D 16-Feb-90 2206.6i 2199.31 10 0 460 26.69 
3D 16-Feb-90 2205.48 2199.06 11.5 0 340 12.76 
ST\ 16-Feb-90 2204.33 2198.19 11.5 ,·, 290 7.14 'til v 

5D 16-Feb-90 2204.88 2197.89 11 0 390 19.79 
6D 16-Feb-90 2203.97 2197.15 l'j 

.1.4 0 360 11.09 
7D 16-Feb-90 2203.19 2196.62 12 0 370 1i.38 
BD i6-Feb-90 2204.23 2196.5 11 0 440 19.32 
9D 16-Feb-90 2204.47 2197.92 10 I) 400 10.9 

10D 16-Feb-90 2202.26 2195.92 i'i (l 350 11.19 i4 

22-Feb-90 

WELL DATE riP WELEV TEMP PH EC ZN 
22-Feb-90 

WELL DATE MP WELEV TEMP PH EC ZN 
1C 22-Feb-90 2205.6 2198.76 8 4.29 1300 600.39 

'')!" 22-Feb-90 2206.89 2199.09 0 0 r. (i Li.J v 

3C 22-Feb-90 2205.62 2198.98 9 5.17 380 28.51 
4C 22-Feb-90 2204.46 2198.06 9 6.93 500 39.45 
5C 22-Feb-90 2204.93 2197.92 14 5.82 3200 1809.33 
6C 22-Feb-90 2204.19 2197.24 1 i 4.91 410 25.91 
il"' 22-Feb-90 2203.04 2196.35 10 c ~ 600 9'"~ "TI"' 
II.. t.J.i. i.ali. 

BC 22-Feb-90 2204.38 2196.53 10.5 5.05 600 52.19 
9C 22-Feb-90 2204.51 2198.46 12 5.19 750 181.58 
10C 22-Feb-90 2202.2 2195.8 !! 5.87 i600 683.91 .Li 

W ... " t:.L.L. DATE MC· .. ! WELEV TEMP PH EC ZN 
22-Feb-90 

WELL DATE i'iP WELEV TEMP PH P' '"' ZN 
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1D 22-Feb-90 2205.64 2198.56 ii 
.1l 5.08 410 28,51 

2D 22-Feb-90 2206.61 2199.13 10 5.05 480 26.15 
3D 22-Feb-90 2205.48 2198.9 11.5 5.67 290 11.58 
4D 22-Feb-90 2204.33 2198.04 ii 6.03 300 6.43 ll 

5D 22-Feb-90 2204.88 2197.75 i2 C' '11:' 390 21.24 ~. ~·.J 

6D 22-Feb-90 2203.97 2196.47 12 :: 7ri; 350 11.76 ,J, .:.•7 

7D 22-Feb-90 2203.19 2196.24 12 5.29 350 11.94 
sr, 22-Feb-90 2204.23 2196.63 1" C' 440 i9.7i 1! i. .J 

9D 22-Feb-90 2204.47 2198.42 12 5.19 300 14.49 
10D 22-Feb-90 2202.26 2196.16 

,.., 
!i. 5.55 320 15.8 

28-Feb-90 

WELL DATE MP WE LEV TEMP PH EC ZN 
28-Feb-90 

WELL DATE MP WELEV TEMP PH EC ZN 

1C 28-Feb-90 2205.6 2198.88 9 5.05 1350 581.08 
2C 28-Feb-90 2206.89 2199.22 0 0 0 0 

'Tr" 28-Feb-90 2205.62 2199.17 9 &: ~c:' 390 (1 .,,\!,. .J.i..J 

4C 28-Feb-90 2204.46 2198.26 11 6.91 600 46.07 
5C 28-Feb-90 2204.93 2198.04 14.5 5.65 2000 740.44 
6C 28-Feb-90 2204.19 2197.32 13.5 5.15 420 24.21 
ir- 28-Feb-90 2203.04 2196.7 9 c:' 7~ 600 81.47 11.1 ,J, ·JL 

BC 28-Feb-90 2204.38 2196.6 10 5.13 550 53.37 
9C 28-Feb-90 2204.51 2198.07 9 4.93 750 166.09 
10C 28-Feb-90 2202.2 2196.25 10 6.03 1700 609.09 

WELL DATE MP WE LEV TEMP PH EC ZN 
28-Feb-90 

WELL DATE MP WE LEV TEMP PH EC ZN 
lD 28-Feb-90 2205.64 2198.74 11 5.18 600 26.08 
2D 28-Feb-90 2206.61 2199.27 11.5 5.18 600 24.58 
3D 28-Feb-90 2205.48 2199.06 11.5 5.48 350 11.62 
4D 28-Feb-90 2204.33 2198.24 1" C' .::. • .J 6.3 290 6.51 
5D 28-Feb-90 2204.88 2197.94 12 5.39 390 16.66 
6D 28-Feb-90 2203.97 2i97.i8 i"1 C' I:''T 360 11.82 !,) ,J,.J,) 

7D 28-Feb-90 2203.19 2196.67 12 5.37 380 iiI 92 
SD 28-Feb-90 2204.23 2196.38 12 c:: ii 450 20.07 W•. I 

9D 28-Feb-90 2204.47 2197.93 12 C' 't .J,._. 390 13.9 
10D 28-Feb-90 2202.26 2195.98 1" .::. 

C' C'r\ 
,J,.J"! 350 12.35 

06-Mar-90 

WELL DATE MP WELEV TEMP PH EC .,., 
Ll~ 

06-Mar-90 

WELL DATE MP WELEV TEMP PH EC ZN 
lC 06-l'iar-90 2205.6 2198.9 8 5.03 125(1 579.53 
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2C 06-l'!ar-90 2206.89 2199.3 0 0 (l 0 
71"· 06-Mar-90 2205.62 2199.23 9 5.29 370 27.78 -~·t. 

4C 06-Mar-90 2204.46 2198.34 8 6.68 480 31.93 
5C 06-Mar-90 2204.93 2198.12 8 r r• 

..s • ..J! 1500 757.43 
6C 06-Mar-90 2204.19 2197.39 9 5.i6 390 22.85 
7C 06-Mar-90 2203.04 2196.76 9 5.21 600 79.98 
8C 06-Mar-90 2204.38 2i96.68 9 5.16 600 55.57 
qr 
.l.: 06-Mar-90 2204.51 2198.i3 9 4.19 600 146.58 
10C 06-Mar-90 2202.2 2196.35 8 5.8 1600 696.95 

WELL DATE MP WE LEV TEMP PH EC ZN 
06-Mar-90 

WELL DATE MP WELEV TEMP PH EC H~ 

1D 06-Mar-90 2205.64 2198.77 10 5.16 490 26.72 
2D 06-Mar-90 2206.61 2199.32 •; 

1 i 4.19 490 25.06 
3D 06-Mar-90 2205.48 2199.13 10 5.49 330 11.17 
4D 06-Mar-90 2204.33 2198.33 11 i.. 'i 

Uo.L. 280 5.7 
5D 06-Mar-90 2204.88 2198.01 iO 5.41 360 19.81 
6D 06-Mar-90 2203.97 2197.27 11 !:' ;::"!:' 330 10.82 ~.~J 

7D 06-Mar-90 2203.19 2196.74 -4i 5.34 350 11.24 li 

11r1 06-l'lar-90 2204.23 2196.6 12 r I"; 420 18.25 \Jl! ,J,.L 

9D 06-Mar-90 2204.47 2197.98 11 !:' ·j"'! 340 12.76 ..laLi 

10D 06-Har-90 2202.26 2196.07 11 5.59 340 13.84 

15-Mar-90 

WELL DATE MP WELEV TEMP PH EC ZN 
15-Mar-90 

WELL DATE MP WELEV TEMP PH EC ZN 
1C 15-Mar-90 2205.6 2198.9 11.5 5.38 1200 523.92 

2C 15-Har-90 2206.89 2199.28 0 I) 0 0 
3C 15-Mar-90 2205.62 2199.15 9 5.3 370 23.24 
4C 15-Mar-90 2204.46 2198.3 10 6.89 500 32.12 
5C 15-Mar-90 2204.93 2198.77 p .J 5.72 1400 544.07 
6C 15-Mar-90 2204.19 2197.33 10 5.17 410 'J< n'J L._•,OL 

7C 15-Mar-90 2203.04 2196.71 10 5.36 600 76.57 
BC 15-Mar-90 2204.38 2196.61 11 5.18 600 48.09 
9C 15-Mar-90 2204.51 2198.1i 10 4.19 700 156.29 
10C 15-Mar-90 2202.2 2195.95 10 5.39 1800 720.06 

WELL DATE MP WELEV TEMP PH EC ZN 
15-Mar-90 

WELL DATE MP WELEV TEMP PH EC ZN 
1D 15-Mar-90 2205.64 2198.75 11 5.22 600 0 
2D 15-Mar-90 2206.61 2199.31 10.5 c:; 500 25.86 1.J 

3D 15-Mar-90 2205.48 2199.1 11 !:' !:' 
,J.,J 34(; 10.85 

4D 15-i'iar-90 2204.33 2198.24 11 I ii o.! ~ 270 5.64 
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50 15-Mar-90 2204.88 2197.96 iO 1:' 7i 370 i6.45 .J,._;'t 

6D 15-Mar-90 2203.97 2197.21 i 1 5.54 340 10.41 
7D 15-Mar-90 2203.19 2196.62 i2 i:' 7'7 365 11.59 ..J •• .: .. i 

8D 15-Mar-90 2204.23 2196.54 1' 1:' t:' ~ ,; 370 i8.02 J.l..~ .J. i 7 

9D 15-Mar-90 2204.47 2i97.96 11 1:' "'! 380 12.51 .J. ·J 

10D 15-Mar-90 2202.26 2195.99 1 i. 5 5.72 340 1'") C:1 
lLs\J•.J 

24-Mar-90 

WELL DATE MP WELEV TEMP PH EC ZN 
24-Mar-90 

WELL DATE MP WELEV TEMP PH EC ZN 
lC 24-Mar-90 2205.6 2199.i3 il\ 1:' 1:' i • ilOO 520.39 J.l.l,.J .J I l 'f 

"II" 24-Mar-90 2206.89 2199.53 l'l (l 0 0 i.L. '.' 

71" 24-Mar-90 2205.62 2199.45 10 5.2i 340 26.87 · .. H.: 

4C 24-Mar-90 2204.46 2198.58 F~ 
-\.1 6.7 500 4'"' ""II i..a!O 

5C 24-Mar-90 2204.93 2198.33 1i.5 ~.6/ 1400 578.54 
6'"' !... 24-Mar-90 2204.19 2197.6 iO t:: i~ 

-..~.~..! 390 26.85 
7C 24-Mar-90 2203.04 2196.96 1 .. 1 c: •17 600 90.46 1.• \Jal..! 

BC 24-Mar-90 2204.38 2196.81 4of E:' 5. i 600 67.94 J.! • .J 

9C 24-Mar-90 2204.51 2198.35 11 4.94 600 131.98 
iOC 24-l'iar-90 1"\1"\l\.f"l ~ 

i.i.t)J., L 2196.17 9 5.68 i700 727.89 

WELL DATE MP WELEV TEMP PH F ..... ZN 
24-Mar-90 

WELL DATE MP WELEV TEMP PH EC ZN 
1D 24-Mar-90 2205.64 2i98.99 13 5.26 500 31.4 
2D 24-Mar-90 2206.61 2199.55 iO 5.08 460 28.37 
3D 24-Mar-90 2205.48 2199.36 11 1:' £:'""' 

...;,.;/ 310 13.21 
4D 24-Mar-90 2204.33 2198.54 12 6.3 250 6.96 
5D 24-Mar-90 2204.88 2198.22 11 5.48 340 18.58 
6D 24-Mar-90 2203.97 2197.48 i1.5 c: J.. 310 i 'i 'if.. 

l.loU •LaLU 

7D 24-Mar-90 2203.19 2196.93 i'"i 1:' ~= 350 12.72 !i. ..!. 't·J 

BD 24-Mar-90 2204.23 2196.73 12 5.2i 420 20.4 
9D 24-Mar-90 2204.47 2198.18 12 5.35 350 14.95 

lOD 24-Mar-90 2202.26 2196.23 11.5 5.66 320 1 1:' i ..... ..;.o.L 

29-Mar-90 

WELL DATE MP WE LEV TEMP PH EC ZN 
29-Mar-90 

WELL DATE MP WELEV TEMP PH C~' 
L..l.. ZN 

1C 29-Mar-90 2205.6 2i99.03 12 5.36 i100 451.55 
2C 29-Mar-90 2206.89 2199.42 (l 0 (l 0 

3C 29-Mar-90 2205.62 2199.34 11 5.3 350 21.66 
4C 29-Mar-90 2204.46 2i98.47 12 6.8 600 44.15 
c:r 29-Mar-90 22(14. 93 2198.24 15 t:: ii 1200 412.17 ;,/\,; -..Jail 
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6C 29-Mar-90 2204.19 2197.52 it-: 
LL 5.1 400 25.49 

7C 29-Mar-90 2203.04 2196.9 i 1 r:: ·"'j 600 84.43 '.JsL 

8C 29-Mar-90 2204.38 2196.8 11.5 5.14 600 6i. 96 
9C 29-Mar-90 2204.51 2i98.26 i1.5 4.88 600 117.28 
10C 29-Mar-90 2202,2 2196.11 12 6.02 1450 494.63 

WELL DATE MP WELEV TEMP PH EC ZN 
29-Mar-90 

WELL DATE MP WELEV TEMP PH EC ZN 
lD 29-Mar-90 2205.64 2198.89 12.5 5.27 500 30.98 
2D 29-Mar-90 2206.61 2199.43 11.5 5.08 400 27.49 
3D 29-Mar-90 2205.48 2199.24 11.5 5.54 340 12,44 
4D 29-Mar-90 2204.33 2198.46 j") 7.1 240 6.36 1L 

5D 29-i'iar-90 2204.88 2198.13 p c .l.a.J 5.48 350 15.92 
6D 29-Mar-90 2203.97 2197.4 13.5 5.56 310 1 i ,,, 

1. Vi. 

7D 29-Mar-90 2203.19 2196.88 12.5 5.9 350 11.48 
8D 29-Mar-90 2204.23 2196.73 .( ·i c:: 'i 430 18.39 H :.JaL 

9D 29-Mar-90 2204.47 2198.1 i ·"I c 7' 360 13.14 L ...! & ...:~! 

iOD 29-Mar-90 2202.26 2196.2 12 6.01 320 12.01 

12-Apr-90 

WELL DATE MP WE LEV TEMP PH EC ZN 
12-Apr-90 

WELL DATE MP WELEV TEMP PH EC ZN 
lC 12-Apr-90 2205.6 2199.6 10.5 5.13 1000 393.47 

2C 12-Apr-90 2206.89 2199.98 1i.5 5.07 490 45.76 
3C 12-Apr-90 2205.62 2199.92 i2 5.17 350 23.6 
4C 12-Apr-90 2204.46 2199.08 12 6.34 700 59 
5C 12-Apr-90 2204.93 2198.8 11:: 5.85 900 228.37 hi 

6C 12-Apr-90 2204.19 2198.09 of.P"; c , 400 20.44 i..:: .J • ..:: 

7C 12-Apr-90 2203.04 2197.44 11 c :"\£: 
,_j,L, .. .I 500 68.31 

BC 12-Apr-90 2204.38 2197.35 11.5 c .7 
.J, L -~· 600 63.02 

9C 12-Apr-90 2204.51 2198.81 11 4.98 600 100.11 
• r1 1 ... 
il.lw 12-Apr-90 2202.2 2196.63 i. c 

• .L • .J 6.01 10(11) 184.17 

WELL DATE MP WELEV TEMP PH EC ZN 
12-Apr-90 

WELL DATE MP WELEV TEMP PH EC ZN 
1D 12-Apr-90 2205.64 2199.44 11 5.3 450 23.76 
2D 12-Apr-90 2206.61 2200.01 11 c "j 

.J,L 450 21.51 
7j, 
·.ii.! 12-Apr-90 2205.48 2199.82 11 5.54 290 10.37 
4D 12-Apr-90 2204.33 2i99.05 1"' ..:: 6.84 225 5.38 
5D 12-Apr-90 2204.88 2i98.7 11.5 5.54 320 12.87 
6D 12-Apr-90 2203.97 2197.95 P'l i..:: 5.64 290 9.12 
7D 12-Apr-90 2203.19 2197.42 12.5 5.45 320 11). 11 
8D 12-Apr-90 2204.23 2197.3 12 C" ·i"'T 400 16.92 .J • ..::i 
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9D 12-Apr-90 2204.47 2198.67 il 1: c:: -:rc: 330 11' 38 1 i' .J \J I ·-1-..1 

10D 12-Apr-90 2202.26 2196.73 12 5.89 280 8.3 

18-Apr-90 

wrjl 1:.-..L DATE MP WELEV TEMP PH EC ZN 
18-Apr-90 

WELL DATE MP WELEV TEMP PH EC ZN 
lC 18-Apr-90 2205.6 2200.02 1" 1: i.a,J 5.15 1 (H)(l 394.22 

2C 18-Apr-90 2206.89 2200.39 1 r"l 5. i 1 4"F1 47.31 J,\,.' Jl.l 

"l'i' 18-Apr-90 2205.62 2200.36 12 1: 71 330 t'iA "''I: 
·-''..: .J, ·)i i.~.L.~ 

4C 18-Apr-90 2204.46 2199.59 14 ; 1: 
Q,.J 750 56.28 

r:r· 18-Apr-90 2204.93 2199.24 14 5.98 800 220.98 .JL 

6C 18-Apr-90 2204.19 2198.54 12 C' .,., 375 21.28 ..;, ._).) 

7C 18-Apr-90 2203.04 2197.91 12 r: .,, 500 66.66 ,_i. i. i 

sc 18-Apr-90 2204.38 2197.81 12 t: "'i"'1 500 59.42 .Joi.i 

9f' 
"" 18-Apr-90 2204.51 2199.24 14 4.98 600 92.09 

10C 18-Apr-90 2202.2 2197.1 .. ., 1: 5.98 900 157.1 J...:. • ..J 

WELL DATE MP WE LEV TEMP PH EC ZN 
18-Apr-90 

WELL DATE MP WELEV TEMP PH EC ZN 
1D 18-Apr-90 2205.64 2199.86 13 5.34 440 23.81 
2D 18-Apr-90 2206.61 2200.41 11 5.28 Fjt: 

't.L..i 19.2 
3D 18-Apr-90 2205.48 2200.26 1"'~ i. 5.62 280 8.34 
4D 18-Apr-90 2204.33 2199.55 1."\ 7.0i 210 4.41 ii. 

50 18-Apr-90 2204.88 2199.16 13 5.6 310 13.1 
6D 18-Apr-90 2203.97 2198.41 i7 ;::- "7i 280 8.01 i ~: .Jal.l 

7D 18-Apr-90 2203.19 2197.87 12 5.49 1''ii! 8.'13 ·.'L'.l 

8D 18-Apr-90 2204.23 2197.66 i1' 5.28 400 15.84 .1.· .. • 

9D 18-Apr-90 2204.47 2199.11 14 5.47 320 10.22 
lOD 18-Apr-90 2202.26 2197.21 13 5.15 270 8.12 

27-Apr-90 

WELL DATE MP WE LEV TEMP PH EC ZN 
27-Apr-90 

WELL DATE MP WE LEV TEMP PH EC ZN 
1C 27-Apr-90 2205.6 2199.91 11 5.17 900 375.07 

2C 27-Apr-90 2206.89 2200.3i 10 5.11 440 16i. 06 
-r;-: 27-Apr-90 2205.62 2200.26 10 t: 7"'\ 320 1''i "7C:: 
--:•LJ ..Jo.Ji. •• 1;_ I /W 

4C 27-Apr-90 2204.46 2199.45 11.5 6.48 700 59.12 
5C 27-Apr-90 2204.93 2199.1 10 6.05 700 203.49 
6C 27-Apr-90 2204.19 2198.32 10 5.28 350 20.78 
7C 27-Apr-90 2203.04 2197.69 10.5 5.26 460 71.19 
BC 27-Apr-90 2204.38 2197.58 11 5.14 550 62.29 
9C 27-Apr-90 2204.51 2199.11 11 4.99 460 89.06 
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10C 27-Apr-90 2202.2 2196.83 10 5.99 850 174.88 

WELL DATE MP WE LEV TEMP PH EC ZN 
27-Apr-90 

WELL DATE MP WELEV TEMP PH EC ZN 
1D 27-Apr-90 2205.64 2199.95 11.5 1::' 7 400 23.08 ,J • .J 

2D 27-Apr-90 2206.61 2200.33 10 = ~~ .J.t.i. 385 20.94 
3D 27-Apr-90 2205.48 2200.16 10 5.59 260 10.34 
4D 27-Apr-90 2204.33 2199.33 10 6.9 190 5.15 
sn 1.1 27-Apr-90 2204.88 2198.98 10 5.62 290 12.88 
bn 1.1 27-Apr-90 2203.97 2198.19 11 5.69 ·it:' I"'\ 

i.JV 9.12 
7D 27-Apr-90 2203.19 2197.64 11 5.62 290 10.5 
8D 27-Apr-90 2204.23 2i97.49 11 5.25 350 i7.24 
9D 27-Apr-90 2204.47 2i98.96 1 i 5.41 280 11.2 

10D 27-Apr-90 2202.26 2196.9i 11 5.89 250 8.83 

03-May-90 

WELL DATE MP WELEV TEMP PH EC ZN 
03-May-90 

WELL DATE MP WELEV TEMP PH EC ZN 
1C 03-May-90 2205.6 2199.42 13 c:; 800 92.41 o.l 

2C 03-May-90 2206.89 2199.79 0 0 (! (l 

3C 03-l'iay-90 2205.62 2199.75 13 5.4 310 i8.52 
4C 03-May-90 2204.46 2198.84 15 6.67 700 R j 1::' i 

't~ • .J~ 

5C 03-Ma.y-90 2204.93 2198.62 16 6.1 900 256.92 
6C 03-May-90 2204.19 2197.88 14 1::' -r~ 370 18.53 ,J,.:O•.J 

7C 03-Ma.y-90 2203.04 2197.69 13 5.36 460 66.65 
BC 03-Ma.y-90 2204.38 2197.14 13 5.28 600 49.96 
9C 03-May-90 2204.51 2198.62 13 5.15 480 83.71 
10C 03-May-90 2202.2 2196.45 14.5 5.9 2500 299.48 

WELL DATE MP WE LEV TEMP PH EC ZN 
03-May-90 

WELL DATE MP WE LEV TEMP PH EC ZN 
lD 03-May-90 2205.64 2199.26 12 1::' 1"\7 415 20.71 .J. '-~' 

2D 03-Ma.y-90 2206.61 2199.84 12.5 5.49 415 19.16 
3D 03-May-90 2205.48 2199.64 13.5 5.61 285 10.6i 
4D 03-May-90 2204.33 2198.82 ~~ 7.01 200 5.i9 1\J 

5D 03-May-90 2204.88 2198.54 i"'!' 5.61 310 it"'i .,~ 

1._' ii.a/i. 

bD 03-May-90 2203.97 2197.73 t"T 5.87 280 9.55 J....:• 

7D 03-Ma.y-90 2203.19 2197.2 fl::' 
L.J 6.83 310 1(1,1)3 

8D 03-May-90 2204.23 2197.07 13 5.49 380 17.21 
9D 03-Ma.y-90 2204.47 2198.47 15 5.71 300 10.97 

10D 03-May-90 2202.26 2196.52 12 5.79 270 8.5 

10-May-90 
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WELL DATE MP WE LEV TEMP PH EC ZN 
10-May-90 

WELL DATE MP WELEV TEMP PH EC ZN 
iC 10-May-90 2205.6 2199.43 11 C' C' 

..Ja..J 800 324.58 
2C 10-May-90 2206.89 2199.84 (l 0 0 (l 

3C 10-May-90 2205.62 2199.79 13 r: -rr: 290 16.41 .Ja/..J 

4C 10-May-90 2204.46 2198.91 4'7 6.6 700 37.86 l·.) 

5C 10-May-90 2204.93 2198.64 14 6.39 800 240.21 
6C 10-May-90 2204.19 2197.89 i•'i 5.81 330 18.47 i.i. 

7C 10-May-90 2203.04 2197.26 12 5.78 430 60.81 
BC 10-May-90 2204.38 2197.17 12 5.45 500 47.78 
9C 10-May-90 2204.51 2198.64 11 5.35 410 64.07 
10C 10-May-90 2202.2 2196.45 13 6.01 900 i48.31 

WELL DATE MP WELEV TEMP PH EC ZN 
iO-May-90 

WELL DATE MP WELEV TEMP PH EC ZN 
1D 10-May-90 2205.64 2199.28 11 5.6 370 19.6 
2D 10-May-90 2206.61 2199.87 1'i 

•£- 5.4 390 18.23 
3D 10-i'iay-90 2205.48 2199.68 i3 5.82 250 8 r: 

·"" 
4D 10-May-90 2204.33 2198.84 11 7.4 185 4.47 
5D 10-May-90 2204.88 2198.51 12 6.44 270 9.98 
6D 10-May-90 2203.97 2197.77 12 6.06 240 7.56 
7D 10-May-90 2203.19 2197.22 12 ' 1"\C' 

Ooi..J 270 8.63 
BD 10-May-90 2204.23 2197.09 ., 5.4 340 14.52 ii. 

9D 10-May-90 2204.47 2198.5 1 i 5.75 265 9.5 
iOD 10-May-90 2202.26 2196.55 12 6.85 240 7.25 

27-May-90 

WELL DATE MP WE LEV TEMP PH EC ZN 
27-May-90 

WELL DATE 11P WELEV TEMP PH EC ZN 
1 r· 27-May-90 2205.6 2199.95 13 4.83 700 231.43 j,\., 

2C 27-l'iay-90 2206.89 2201.39 15 C' C'"'· 
,j,,ji, 400 39.69 

3C 27-May-90 2205.62 2200.28 14 5.67 300 20.32 
4C 27-May-90 2204.46 2199.39 20 6.7 600 46.08 
r:r 
..J\.: 27-May-90 2204.93 2199.13 15 5.91 1200 621.43 
bC 27-May-90 2204.19 2198.38 14 5.59 310 17.04 
7C 27-May-90 2203.04 2197.82 14 0 420 52.96 
8C 27-May-90 2204.38 0 0 (I (l (l 

9C 27-May-90 2204.51 2199.16 fl"\ 0 470 79.43 l.i. 

lOC 27-May-90 lj • .,,.\~ .., 2196.92 12 0 1400 887.85 i.i.\.IL. L 

WELL DATE MP WE LEV TEMP PH EC ZN 



125 

27-May-90 

WELL DATE MP WE LEV TEMP PH EC ZN 
lD 27-l'lay-90 2205.64 2199.81 12 5.01 370 18.82 
2D 27-May-90 2206.61 2200.37 14 5.61 350 17.07 
3D 27-May-90 2205.48 2200.16 14 5.86 240 7.94 
4D 27-May-90 2204.33 2199.33 16 6.84 140 4.88 
5D 27-May-90 2204.88 2199.02 12.5 5.84 270 11.28 
6D 27-May-90 2203.97 2198.24 15 6.05 230 6.15 
7D 27-May-90 2203.19 2197.71 12 0 210 7.39 
8D 27-May-90 ,., 

.._, (l I) I) 0 0 
9D 27-May-90 2204.47 2i99 12 (l 270 8.17 

10D 27-May-90 2202.26 2197 12 0 250 8.98 

06-Jun-90 

WELL DATE MP WELEV TEMP PH EC ZN 
06-Jun-90 

wELL DATE MP WELEV TEMP PH EC ZN 
1C 06-Jun-90 2205.6 2200.6 14 5.96 600 195.58 
2C 06-Jun-90 2206.89 2201.03 19 5.07 260 52.37 
3C 06-Jun-90 2205.62 2200.92 15 6.18 370 35.86 
4'"" I. 06-Jun-90 2204.46 2199.96 16 6.38 700 47.67 
r:r .,}!, 06-Jun-90 2204.93 2199.72 14 5.66 1500 470.32 
6C 06-Jun-90 2204.19 2198.92 15 6.27 340 16.75 
'71" 06-Jun-90 2203.04 2198.29 14 6.04 400 46.09 !I.: 

BC 06-Jun-90 2204.38 2198.22 13 6 '"17 .i..J 500 58.37 
9C 06-Jun-90 2204.51 2199.76 14 6 7'j ,.JL 430 r:r: ,. 

..J.Jo-.1 

iOC 06-Jun-90 2202.2 2197.4 15 5.7 1700 441.51 

WELL DATE MP WELEV TEHP PH EC ZN 
06-Jun-90 

WELL DATE MP WE LEV TEMP PH EC ZN 
1D 06-Jun-90 2205.64 2200.44 14 5.76 380 14.79 
2D 06-Jun-90 2206.61 2201.06 13 5.65 390 14.66 
3D 06-Jun-90 2205.48 2200.8 16 6.22 250 7.41 
4D 06-Jun-90 2204.33 2199.86 12 5.67 170 3.52 
5D 06-Jun-90 2204.88 2199.58 15 6.04 270 8.37 
6D 06-Jun-90 2203.97 2198.77 14 5.67 230 6.55 
7D 06-Jun-90 2203.19 2198.45 15 5.55 260 7.36 
BD 06-Jun-90 2204.23 2198.14 13 5.3 320 12.35 
9D 06-Jun-90 2204.47 2i99.6 15 6.02 260 7.78 

10D 06-Jun-90 2202.26 2197.47 i6 6 ..... 
.i.! 230 6.39 

01-Jul-90 

WELL DATE MP WELEV TEMP PH EC ZN 
01-Jul-90 
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WELL DATE MP WE LEV TEMP PH EC , .. 
4. !~ 

1C 01-Jul-90 2205.6 2199.09 15 5.69 650 148.7 
2C 01-Jul-90 2206.89 2199.48 ,·\ 

1.• t) 0 t) 

'Tr 01-Jul-90 2205.62 2i99.41 15 C "TM 280 14.44 •J\.; .J,!1 

4r .I.: 01-Jul-90 2204.46 2198.49 iC: 6,5 800 26.49 1>./ 

5C 01-Jul-90 2204.93 2198.44 14 t .. C' i a I}:.! 2600 909,5 
6C 01-Jul-90 2204.19 2197.55 15 6.7 350 17.48 
7C 01-Jui-90 2203.04 2196.91 15 6.27 600 70.64 
ac 01-Jul-90 2204.38 2196.83 14 5.89 460 32.63 
9C 01-Jul-90 22t)4. 51 2198.3 i'T t: 71:: 37t) 77 t: 

1·.1 .J,._j.J .J•:.I,,J 

iOC 01-Jul-90 2202.2 2196.15 15 6.5 1600 403.26 

WELL DATE MP WELEV TEMP PH EC ZN 
01-Jul-90 

WELL DATE MP WELEV TEMP PH EC n~ 

1D Oi-Jul-90 2205.64 2198.94 15 6.11 250 13.63 
2D 01-Jul-90 2206.61 2199.49 16 5.92 220 12.7 
3D 01-Jul-90 2205.48 2199.28 14 5.67 220 6.81 
4D Oi-Jul-90 2204.33 2198.43 <7 "'7 1"'1 180 3.8 1·_.. la .. •L 

5D 01-Jul-90 2204.88 2198.14 13 b •"\!:: 

•-'"' 250 8.81 
6D 01-Jul-90 2203.97 2197.41 13 5.7 ,.,.,., 

i.._h . .J 6.81 
7D 01-Jul-90 2203.19 2196.89 13 5.67 250 7.09 
8D 01-Jul-90 2204.23 2196.75 i3 t: 1::' 

.J.Jo 270 9.37 
9D 01-Jul-90 2204.47 2198.i6 1, i. 5.35 270 81::0 '"'' 

iOD 01-Jul-90 2202.26 2196.2 i'T 6.17 220 6.37 ,L._I 

11-Jul-90 

WELL DATE MP WELEV TEMP PH EC ZN 
11-Jul-90 

WELL DATE l'iP WELEV TEMP PH EC ZN 
lC 11-Jul-90 2205.6 2198.63 0 5.49 0 175.77 
2C 11-Jul-90 2206.89 2199.04 0 (l 0 (l 

3C 11-Jul-90 2205.62 2198.96 0 6.32 (l 12.27 
4C 11-Jul-90 2204.46 2198.05 0 6.34 0 41.72 
5C 11-Jul-90 2204.93 2197.93 I) 5.6 0 844.72 
6;" !... 11-Jul-90 2204.19 2197.15 (l 5.97 0 15.97 
7C 11-Jul-90 2203.04 2196.54 0 7.2 0 1::"'7 t: 

.Ji • ..i 

BC 11-Jul-90 2204.38 2196.44 (l 6.16 I) 30.04 
9C 11-Jul-90 2204.51 2197.85 0 6.07 0 36.92 

10C 11-Jul-90 ,,,.,, ·i 
i.i.\Ji.aJ.. 2194.82 0 6.4 0 478.44 

WELL DATE MP WELEV TEMP PH EC ZN 
11-Jul-90 

WELL DATE MP WELEV TEMP PH EC ZN 
1D 11-Jul-90 2205.64 2199.51 0 5.7 !) 13.61 
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2D 11-Jul-90 2206.61 2199.06 0 5.89 0 .Crt ~.,. 

1..::, I .J 

3D 11-Jul-90 2205.48 2198.85 0 6.09 0 6.49 
4D 11-Jul-90 2204.33 2197.99 0 7.26 0 3.75 
5D 11-Jul-90 2204.88 2197.74 0 6.16 0 8.71 
bD 11-Jul-90 2203.97 2197.02 0 5.75 0 6.75 
7D 11-Jul-90 2203.19 2196.53 0 1:' '7 0 6.62 '-'·i 

SD 11-Jul-90 2204.23 2196.37 0 r .,..,. 
0 8.57 _;, i ·~l 

9D 11-Jul-90 2204.47 2197.75 (l r 71 
,J,; ... • 0 9.4 

10D 11-Jul-90 2202.26 2194.9 0 6.83 0 7.94 

17-Jul-90 

WELL DATE MP WELEV TEMP PH EC ZN 
17-Jul-90 

WELL DATE MP WE LEV TEMP PH EC ZN 
lC 17-Jul-90 2205.6 2198.48 0 il 0 0 \l 

'ii' 17-Jul-90 2206.89 I) (l 0 0 (l .L.IJ 

.,.,... 17-Jul-90 2205.62 2198.77 19 6.66 300 ""I I: i 

.:•l. li ... .Jl. 

4C 17-Jul-90 2204.46 2197.91 ,., 
i..i. 7.34 850 59.94 

5C 17-Jul-90 2204.93 2197.74 19 1:' c-r 
:J ... J...J 1950 652.36 

6C 17-Jul-90 2204.19 2197.01 18 6 'j"l "t'ji": 15.07 ... 4 .• rJ.\.1 

7C 17-Jul-90 2203.04 2195.84 18 6.76 490 57.55 
BC 17-Jul-90 2204.38 2196.32 17 6.25 460 29.29 
9~" .\.: 17-Jul-90 2204.51 2197.73 18 6.86 400 33.96 

10C 17-Jul-90 2202.2 2195.74 19 .. ,, 
O.J..::. 1700 413.16 

WELL DATE MP WE LEV TEHP PH Er IJ ZN 
17-Jul-90 

WELL DATE MP WE LEV TEMP PH EC ZN 
1D 17-Jui-90 2205.64 2198.34 16 5.66 360 13.81 
2D 17-Jui-90 2206.61 2198.88 16 5.65 350 12.53 
3D 17-Jui-90 2205.48 2198.68 16 6.56 240 6.53 
4D 17-Jul-90 2204.33 2197.83 17 7.1 210 4.14 
5D 17-Jul-90 2204.88 2197.58 19 5.66 260 8.81 
6D 17-Jul-90 2203.97 2196.89 18 5.6 150 6.67 
7D i7-Jul-90 2203.19 2196.48 17 5.87 250 7.92 
BD 17-Jul-90 2204.23 2196.24 18 5.99 280 8.31 
9D 17-Jul-90 2204.47 2197.58 17 5.6 270 9.95 

10D i7-Jul-90 2202.26 2195.82 19 6.76 230 6.54 

24-Jul-90 

WELL DATE MP WELEV TEMP PH EC ZN 
24-Jul-90 

WELL DATE MP WELEV TEMP PH EC ZN 
1C 24-Jul-90 2205.6 2198.38 i5 6.32 600 141.51 
2C 24-Jul-90 2206.89 I) 0 0 0 0 



4C 
5C 
6C 
iC 
BC 
9C 

lOC 

24-Jul-90 2205.62 2198.68 
24-Jul-90 2204.46 2197.74 
24-Jul-90 2204.93 2197.59 
24-Jul-90 2204.19 2196.95 
24-Jul-90 2203.04 2196.34 
24-Jul-90 2204.38 2196.22 
24-Jul-90 2204.51 2197.61 
24-Jul-90 2202.2 2195.7 

WELL DATE MP WELEV 

WELL 
1D 
2D 
3D 
4D 
5D 
bD 
7D 
BD 
9D 

lOD 

WELL 

WELL 
1C 
2C 
3C 
4C 
sc 
6C 

24-Jul-90 

DATE MP WELEV 
24-Jul-90 2205.64 2198.24 
24-Jul-90 2206.61 2198.77 
24-Jul-90 2205.48 2198.57 
24-Jul-90 2204.33 2197.74 
24-Jul-90 2204.88 2197.5 
24-Jul-90 2203.97 2196.82 
24-Jui-90 2203.19 2196.32 
24-Jul-90 2204.23 2196.14 
24-Jul-90 2204.47 2197.47 
24-Jul-90 2202.26 2195.75 

30-Jul-90 

DATE 
30-Jul-90 

MP WELEV 

DATE MP WELEV 
30-Jul-90 2205.6 2198.36 
30-Jul-90 2206.89 0 
30-Jul-90 2205.62 2198.72 
30-Jul-90 2204.46 2197.68 
30-Jul-90 2204.93 2197.56 
30-Jul-90 2204.19 2196.91 

7C 30-Jul-90 2203.04 2196.3 
8C 30-Jul-90 2204.38 2196.21 
9C 30-Jul-90 2204.51 2197.62 

10C 30-Jui-90 2202.2 2195.65 

1D 
2D 
3D 
4D 
SD 

WELL DATE "p WELEV 

WELL 

30-Jul-90 

DATE MP WELEV 
30-Jul-90 2205.64 2198.21 
30-Jul-90 2206.61 2i98.73 
30-Jul-90 2205.48 2198.68 
30-Jul-90 2204.33 2197.68 
30-Jul-90 2204.88 2197.44 

15 
18 
16 
15 
15 
16 
1i 
18 

TEMP 

TEMP 
12 
14 
13 
17 
n: 
!,} 

14 
i3 
i4 
41:' 
!..! 

16 

TEMP 

TEMP 
18 
I) 

19 
(i 

(l 

20 
19 
19 
19 

TEMP 

TEMP 
14 
16 
16 
19 
17 

6.29 
"'; i 
I r i 

6.63 
6.34 
6.81 
6.95 
6.23 
6.37 

PH 

PH 
5.7 

6.85 
6.1 

7.42 
6.02 

5.91 
5.4 

5.41 
6.4 

PH 

PH 
5.74 

t: 
'.! 

5.83 
6.4 

6.85 
5.92 
6.29 
5.79 
5.62 
5.78 

PH 

PH 
5.84 
6.53 
5.66 
7.45 
5.72 

270 11.82 
BOO 42.37 

1900 805 
300 17.26 
470 55.38 
460 28.17 
390 31.76 
900 258.91 

Ei' 
\.1 

EC 
340 
330 
220 
200 
250 
230 
240 
260 
270 
230 

EC 

EC 
650 

(l 

300 
900 

2100 
330 

ZN 

ZN 
13.44 
1 i. 96 
6. 16 
4.16 
9.35 
6.78 
6.86 
7.85 
8.04 
7.69 

ZN 

ZN 
158.26 

0 
13.38 
29.28 
766.4 
15.22 

490 60.63 
470 30.72 
400 32.05 

1800 435.47 

EC ZN 

EC 
340 
331) 
220 
211) 
250 

ZN 
13.74 
12.47 
6.39 
3.94 
8.59 
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6D 
7n 
II.! 

BD 
9D 

10D 

WELL 

WELL 
1C 
2C 

6C 
7C 
8C 
9C 

30-Jul-90 2203.97 2196.76 
30-Jul-90 2203.19 2196.33 
30-Jul-90 2204.23 2195.32 
30-Jul-90 2204.47 2197.45 
30-Jul-90 2202.26 2195.73 

04-Aug-90 

DATE 
04-Aug-90 

MP WELEV 

DATE MP WELEV 
04-Aug-90 2205.6 2198.26 
04-Aug-90 2206.89 0 
04-Aug-90 2205.62 2198.54 
04-Aug-90 2204.46 2197.61 
04-Aug-90 2204.93 2197.49 
04-Aug-90 2204.19 2196.83 
04-Aug-90 2203.04 2196.25 
04-Aug-90 2204.38 2196.13 
04-Aug-90 2204.51 2197.52 

lOC 04-Aug-90 2202.2 2195.6 

WELL DATE MP WELEV 

1D 
2D 
3D 
4D 
5D 
6D 
7D 
8D 
9D 

iOD 

WELL 

WELL 

WELL 
1C 

4C 
5C 
6C 

04-Aug-90 

DATE MP WELEV 
04-Aug-90 2205.64 2198.11 
04-Aug-90 2206.61 2198.65 
04-Aug-90 2205.48 2198.44 
04-Aug-90 2204.33 2197.58 
04-Aug-90 2204.88 2197.38 
04-Aug-90 2203.97 2196.71 
04-Aug-90 2203.19 2196.22 
04-Aug-90 2204.23 2196.04 
04-Aug-90 2204.47 2197.38 
04-Aug-90 2202.26 2195.67 

19-Aug-90 

DATE 
19-Aug-90 

DATE 
19-Aug-90 
19-Aug-90 
19-Aug-90 
19-Aug-90 
19-Aug-90 

MP WELEV 

MP 
2205.6 

2206.89 
2205.62 
2204.46 
2204.93 

WELEV 
2198.13 

I) 

2198.46 
2197.52 
2197.38 

19-Aug-90 2204.19 2196.74 

19 
16 
16 
16 
16 

TEMP 

TEMP 
18 
0 

18 
'0 l l 

16 

i6 
17 
16 
i"' 1! 

TEMP 

TEMP 
15 
17 
15 
18 
16 
16 
14 
14 
14 
4C' 
l:.! 

TEMP 

TEMP 
18 
0 

16 
22 
20 
18 

5.85 
5.7 
5.9 

5.43 
6.01 

PH 

PH 
S.97 

0 
0 

7.4i 
6.48 
6.35 

6.42 
5.99 
6.09 

PH 

PH 

6.62 
6.19 
7.8 
5.8 

C' .,..-; 
..Joli. 

5.6 
5.8 

5.64 
6.41 

PH 

PH 
6.5 

0 
6.52 
6.8 

6.75 
6.46 

240 
250 
270 
270 
220 

EC 

EC 
650 

0 
r. v 

700 
1800 
300 
500 
490 
400 

6.63 
6.79 
7.84 
8.29 
6.-Jo 

ZN 

ZN 
142.i8 

0 
6.93 

695.63 
14.45 
51.82 
29.9 

32a71 
1600 393.18 

EC ZN 

EC ZN 
360 13.55 
350 11.47 
230 5.98 
160 3.5 
250 8.25 
230 6.32 
245 6.5 
265 7.85 
270 7.96 
230 6.45 

EC 

EC 
500 

0 
330 
71)(1 

1900 
310 

IN 

ZN 
254 

0 
15.84 

0 ,-: ,,o 

659.19 
13.75 
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.,,., 19-Aug-90 2203.1)4 2196.15 ;r; 7.32 450 4i.53 /L lO 

8C 19-Aug-90 2204.38 2196.02 il'\ 
J.O 6.31 450 26.17 

9C 19-Aug-90 2204.51 2197.41 17 6.31 370 28.33 
10C 19-Aug-90 2202.2 2195.71 18 6.22 1700 371.1 i 

WELL DATE MP WE LEV TEMP PH EC ZN 
19-Aug-90 

WELL DATE MP WE LEV TEMP PH EC ZN 
1D 19-Aug-90 2205.64 2197.99 17 c :·j 

.J,.:u. 320 12.81 
2D 19-Aug-90 2206.61 2198.51 16 6.49 300 11.29 
3D 19-Aug-90 2205.48 2198.34 14 5.95 200 5.63 
4D 19-Aug-90 2204.33 2197.47 19 6.7 200 2.93 
5D 19-Aug-90 2204.88 2197.28 16 6.28 250 8 
6D 19-Aug-90 2203.97 2196.62 1"7 

1/ 6.29 230 6 ., 
tL 

"7!", 19-Aug-90 2203.19 2196.15 16 5.63 240 6.34 iU 

8D 19-Aug-90 2204.23 2195.87 i"l 5.55 260 7.47 l i 

9D 19-Aug-90 2204.47 2197.25 ;c: 1: ., 2b0 7.72 i...! J,/ 

10D 19-Aug-90 2202.26 2195.62 16 6.98 220 7.44 

26-Aug-90 

WELL DATE MP WELEV TEMP PH EC ZN 
26-Aug-90 

WELL DATE MP WE LEV TEMP PH EC ZN 
1C 26-Aug-90 2205.6 2198.24 15 6.5 500 111.19 
2C 26-Aug-90 2206.89 0 0 0 0 0 
3C 26-Aug-90 2205.62 2198.51 16 6.51 370 24.54 
4C 26-Aug-90 2204.46 2197.59 18 6.88 420 14.44 
c,-. 26-Aug-90 2204.93 2197.49 17 6.5 2650 1159 .J\.r 

6C 26-Aug-90 2204.19 2196.82 15 6.54 340 17.42 
7C 26-Aug-90 2203.04 2196.24 15 1: .., 600 58.01 ,;, . .) 

sc 26-Aug-90 2204.38 2196.13 15 1: .,.., 
.J,(( 430 27.85 

9C 26-Aug-91) 221)4.51 2197,51 14 5.71 34(1 30.65 
10C 26-Aug-90 2202.2 2195.62 16 6.1 160(1 573.69 

WELL DATE MF WELEV TEMP PH EC ZN 
26-Aug-90 

WELL DATE MP WE LEV TEMP PH EC ZN 
iD 26-Aug-90 2205.64 2198.1 13 5.79 300 12.96 
2D 26-Aug-90 2206.61 2i98.64 14 6.36 280 10.92 
3D 26-Aug-90 2205.48 2198.42 15 5.84 200 5.69 
4D 26-Aug-90 2204.33 2197.55 14 7.87 17(1 3.57 
5D 26-Aug-90 2204.88 2197.35 14 6.2 230 7.49 
6D 26-Aug-90 2203.97 2196.69 14 6 '") •L 210 6.29 
7D 26-Aug-90 2203.19 2196.2 13 5.8 220 6.35 
BD 26-Aug-90 2204.23 2196.04 13 6.03 240 7.51 
9D 26-Aug-90 2204.47 2197.35 13 5.67 240 8.54 
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10D 26-Aug-90 2202.26 2194.78 J i 
1't 7.19 200 5.42 

07-Sep-90 

WELL DATE MP WE LEV TEMP PH :'"1" ZN !:.L: 

07-Sep-90 

WELL DATE MP WELEV TEMP PH EC ZN 
1C 07-Sep-90 2205.6 2198 19 6.68 5flfi 94.78 
2C 07-Sep-90 2206.89 0 (! (l (l 0 
3C 07-Sep-90 2205.62 2198.25 17 6.43 310 IE:' C' 

l.J.J 

4C 07-Sep-90 2204.46 2197.34 ,,, 6.6 600 11.32 i.i.. 

5C 07-Sep-90 2204.93 2196.89 20 6.63 2500 1059.8 
6C 07-Sep-90 2204.19 2196.65 20 6.37 320 12.96 
7C 07-Sep-90 2203.04 2196.04 21 6.45 600 56.87 
8C 07-Seo-90 2204.38 2195.92 20 6.62 470 24.71 
9C 07-Sep-90 2204.51 2197.29 19 6.18 400 29.i3 

iOC 07-Sep-90 2202.2 2195.46 !"'H ::: -rc- 1700 382.1 i..l .Ja/r.J 

WELL DATE MP WELEV TEMP PH EC ZN 
07-Sep-90 

WELL DATE MP WELEV TEMP PH EC ZN 
1D 07-Sep-90 2205.64 2197.85 16 5.58 320 11.06 
"'T\ 07-Sep-90 2206.61 2198.38 18 5.82 300 5.2i i..U 

3D 07-Sep-90 2205.48 2198.17 16 6.38 210 1: ,.,.,. 
.i. J. .• i 

4D 07-Sep-90 2204.33 2197.33 17 7.54 290 7.24 
5D 07-Sep-90 2204.88 2197.13 18 5.87 240 7.44 
6D 07-Sep-90 2203.97 2196.48 18 5.66 220 1:' "TC 

,J.J..J 

7D 07-Sep-90 2203.19 2196.02 17 5.78 230 C' C'~ ..; ... u. 

8D 07-Sep-90 2204.23 2195.85 15 5.59 250 6.63 
9D 07-Sep-90 2204.47 2197.12 16 c -:rr: 260 7.39 .J.·.>J 

10D 07-Sep-90 2202.26 2195.52 16 6.43 210 1: !:'") 
,J,.JJ.. 

29-Sep-90 

WELL DATE MP WELEV TEMP PH EC ZN 
29-Sep-90 

WELL DATE MP WELEV TEMP PH EC ZN 
1C 29-Sep-90 2205.6 2197.631 19 6.98 420 69.16 
2C 29-Sep-90 2206.89 (l 0 0 (• .J (l 
.. r 
·.h .. 29-Sep-90 2205.62 2197.91)6 16 6.6 :;c;, 

i. ... h.i i6.41 
4C 29-Sep-90 2204.46 2197.08 21 7.4 550 5.67 
5C 29-Sep-90 2204.93 2196.93 l'i 6.54 130(1 327.84 
6C 29-Sep-90 2204.19 2196.357 18 c a7 

.J.'f . .) 260 i3.7 
71" 
/\.. 29-Sep-90 2203.04 2195.Bi1 18 6.4 4i0 47 
8C 29-Seo-90 2204.38 0 0 0 0 (l 

9C 29-Sep-90 2204.51 2196.963 j"! 
11 6.2 381) 44.33 

10C 29-Sep-90 2202.2 2195.278 18 6.26 1·"\Ci\ 
L,J'.J 250.75 
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WELL DATE MP WE LEV TEMP PH EC ZN 
29-Sep-90 

WELL DATE MP WE LEV TEMP PH EC ZN 
1D 29-Sep-90 2205.64 2197.499 n:.- t:: i 285 12.61 !.J \Jsi 

2D 29-Sep-90 2206.61 2197.99 15 6.26 280 11.26 
3D 29-Sep-90 2205.48 2197.829 fc:' 

•.J 6. 1 200 6.69 
4D 29-Sep-90 2204.33 2197.038 19 7.85 240 3.97 
t::r! 29-Sep-90 2204.88 2196.859 17 6.4 230 8.4 ~oJII 

6D 29-Sep-90 2203.97 2196.251 17 5.7 210 6.84 
7D 29-Sep-90 2203.19 2195.779 14 6.2 210 6.69 
'SD 29-Sep-90 2204.23 2195.626 p; 

.i.J 6.35 "1"!'c:' 
i.~,J 7.58 

qn 
.1.1 29-Sep-90 2204.47 2196.845 14 6.06 230 7.74 

10D 29-Sep-90 2202.26 2195,343 17 6.96 200 6 I:''"• o.Ji. 

03-Nov-90 

WELL DATE MP WELEV TEMP PH EC ZN 
03-Nov-90 

WELL DATE MP WELEV TEI'iP PH EC ZN 
1C 03-Nov-90 2205.6 2198.12 ,·, v (l I) 0 
2C 03-Nov-90 2206.89 2198.45 0 0 0 0 
3C 03-Nov-90 2205.62 2198.38 0 (! 0 I) '\! 

4C 03-Nov-90 2204.46 2197.61 0 (I 0 (I 

5C 03-Nov-90 2204.93 2197.39 10 6.86 2000 648.52 
6C 03-Nov-90 2204.19 2196.77 10 5.85 220 1 i. 03 
7C 03-Nov-90 2203.04 2196.21 10 6.29 340 42.13 
8C 03-Nov-90 2204.38 2196.1 10 6.4 300 21.22 
9C 03-Nov-90 2204.51 2197.43 9 5.58 260 :;c:- 1:"7 

i..Jo.ii 

iOC 03-Nov-90 2202.2 2195.63 9 6.1 1350 315.31 

WELL OATE MF' WE LEV TEMP PH EC ZN 
03-Nov-90 

WELL DATE MP WE LEV TEMP PH EC ZN 
lD 03-Nov-90 2205.64 2197.98 11 6.55 240 9.02 
2D 03-Nov-90 2206.61 2198.48 11 6.34 , . .,c 

i.i...! 8.94 
3D 03-Nov-90 2205.48 2198.28 10 6.67 190 5.38 
4D 03-Nov-90 2204.33 2197.5 i 1 7.36 290 8.24 
5D 03-Nov-90 2204.88 2197.28 9 5.97 iOO 6.82 
6D 03-Nov-90 2203.97 2196.65 12 5.69 19(1 5.78 
7D 03-Nov-90 2203.19 2196.19 11 5.63 200 5.95 
8D 03-Nov-90 2204.23 2196.03 10 5.56 200 6.38 
9D 1)3-Nov-90 2204.47 2197.29 i(l 5.63 200 6.51 

lOD 03-Nov-90 2202.26 2195.67 12 6.74 200 6 

15-Dec-90 



1C 
::.r
LIJ 

"Ti
.jl., 

4C 
t:l" 
,J!., 

II" 
01.. 

7C 
sc 
9C 

10C 

1D 
2D 
3D 
4D 
5D 
6D 
7D 
8D 
9D 

10D 

WELL 

WELL 

WELL 

WELL 

WELL 

WELL 
1C 
2C 
3C 
4C 
5C 
6C 

sc 
9C 

10C 

WELL 

DATE 
15-Dec-90 

MP WELEV 

DATE MP WELEV 
15-Dec-90 2205.6 2199.11 
15-Dec-90 2206.89 2199.5 
15-Dec-90 2205.62 2199.37 
15-Dec-90 2204.46 2198.43 
15-Dec-90 2204.93 2198.27 
15-Dec-90 2204.19 2197.54 
15-Dec-90 2203.04 2196.94 
15-Dec-90 
i5-Dec-90 
15-Dec-90 

DATE 
15-Dec-90 

DATE 

2204.38 2196.85 
2204.51 2198.31 
2202.2 2196.19 

MP WELEV 

MP WELEV 
15-Dec-90 2205.64 2198.95 
15-Dec-90 2206.61 2199.51 
15-Dec-90 2205.48 2199.28 
15-Dec-90 2204.33 2198.37 
15-Dec-90 2204.88 2198.14 
15-Dec-90 2203.97 2197.39 
15-Dec-90 2203.19 2196.9 
15-Dec-90 2204.23 2196.78 
15-Dec-90 2204.47 2198.16 
15-Dec-90 2202.26 2196.23 

21-Jan-91 

DATE 
21-Jan-91 

DATE 
2i-Jan-9i 
21-Jan-91 

MP WELEV 

MP WELEV 
2205.6 2198.97 

2206.89 2199.41 
21-Jan-9i 2205.62 2199.34 
21-Jan-91 2204.46 2198.42 
21-Jan-91 2204.93 2198.23 
21-Jan-91 2204.19 2197.44 
21-Jan-91 2203.04 2196.9 
21-Jan-91 2204.38 2196.82 
21-Jan-91 2204.51 2198.26 
21-Jan-91 2202.2 2i96.i1 

DATE 
2i-Jan-91 

MP WELEV 

TEMP 

TEMP 
8 
0 
8 
7 
"7 
I 

9 
8 
8 
9 
7 

TEMP 

TEMP 
10 
9 
9 
9 
9 

10 
10 
9 

11 
10 

TEMP 

TEMP 
7 
7 
8 
6 
7 
B 
6 
7 
7 
b 

TEMP 

PH 

PH 
r: i"i 
..!aO 

(l 

5.94 

6. 18 
6.25 
5.85 
6.27 
r: r:r: 
.J .... hJ 

5.56 

PH 

PH 
6.i8 
6. i 

5.86 
6.93 
6.04 
5.88 
5.9 

5.64 
5.48 
6.12 

PH 

PH 
5.93 
6.24 
5.58 
6.58 
6.94 
5.77 
5.85 
6.1 
5.4 

5.9i 

PH 

EC 

EC 
1200 

ZN 

ZN 
537.41 

0 0 
260 2i.99 
500 34.39 

2300 1155.48 
260 14.89 
470 79.68 
370 
340 

1150 

EC 

EC 
270 
220 
19!) 
250 
220 
200 
240 
190 
250 
200 

EC 

EC 
600 
360 
290 
460 
600 
290 
470 
410 
550 
900 

EC 

37.21 
46.94 

ZN 

ZN 
9.54 
9.49 
6.38 
-r -y.,. 
,),{j 

12. i 9 
6.42 
6. i4 
-; 7"i 
J I .~a •• i 

9.04 
6.1i 

ZN 

ZN 
0 
0 
0 
0 
(i 

0 
!) 

0 
I) 

ZN 

133 
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WELL DATE MP WELEV TEMP PH EC ZN 
lD 21-Jan-91 2205.64 2198.81 9 5.99 320 0 
2D 21-Jan-91 2206.61 2199.43 8 5.64 180 0 
3D 21-Jan-91 2205.48 2199.17 10 5.88 220 (l 

4D 21-Jan-91 2204.33 2198.33 7 6.9 270 0 
5D 21-Jan-91 2204.88 2198.09 9 5.53 370 0 
6D 21-Jan-91 2203.97 2197.31 10 5.86 200 0 
7D 21-Jan-91 2203.19 2196.87 8 5.92 250 I) 

BD 21-Jan-91 2204.23 2196.76 6 5.66 215 0 
9D 21-Jan-91 2204.47 2198.09 10 ;:: 7C' 

,J,.,j..J 300 (l 

100 21-Jan-91 2202.26 2196.19 7 6.5 170 (l 

01-Feb-91 

WELL DATE MP WELEV TEMP PH EC ZN 
Oi-Feb-91 

WELL DATE I'IP WELEV TEMP PH EC ZN 
1C Oi-Feb-91 2205.6 2198.28 6 c:: ;:: 

,J.,J 650 
2C 01-Feb-91 2206.89 2198.69 7 5.86 360 
3C 01-Feb-91 2205.62 2198.6 7 5.48 270 
4C 01-Feb-91 2204.46 2197.76 c:: 6.86 420 ,j 

5C 01-Feb-91 2204.93 2197.62 6 6 ') ... 410 
6C 01-Feb-91 2204.19 2196.89 7 5.6 290 
7C 01-Feb-91 2203.04 2196.36 6 5.6 430 
ac 01-Feb-91 2204.38 2196.28 7 5.8 410 
9C 01-Feb-91 2204.51 2197.61 7 C' 77 370 ,j, ·.:!·) 

10C Oi-Feb-91 2202.2 2195.67 6 6.08 1000 

WELL DATE MP WE LEV TEMP PH EC ZN 
01-Feb-91 

WELL DATE MP WE LEV TEMP PH EC ZN 
1D 01-Feb-91 2205.64 2198.14 8 5.9 340 
2D 01-Feb-91 2206.61 2198.73 8 5.46 280 
3D 01-Feb-91 2205.48 2198.45 9 5.76 240 
4D 01-Feb-91 2204.33 2197.73 7 7.02 240 
5D 01-Feb-91 2204.88 2197.5 7 5.46 290 
6D 01-Feb-91 2203.97 2196.76 9 5.82 210 
7D 01-Feb-91 2203.19 2196.34 6 5.87 235 
8D 01-Feb-91 2204.23 2196.18 "7 5.6 270 I 

9D 01-Feb-91 2204.47 2197.47 9 5.42 290 
lOD 01-Feb-91 2202.26 2195.8 9 6.2 2i0 

11-Feb-91 

WELL DATE MP WELEV TEMP PH EC ZN 
11-Feb-91 
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WELL DATE MP WE LEV TEMP PH EC ZN 
1C 11-Feb-9i 2205.6 2199.06 b 5.54 550 

2C 11-Feb-91 2206.89 2199.47 6 5.6 340 
3C 11-Feb-91 2205.62 2199.42 6 c: c:, 260 ..J ... Ji. 

4C 11-Feb-91 2204.46 2198.55 C' 6.61 420 .J 

5C 11-Feb-91 2204.93 2198.33 6 5.69 340 
6C 11-Feb-9i 2204.19 2197.56 .,. 5.62 280 I 

7C 11-Feb-91 2203.04 2197 c: 6.0i 400 ...! 

BC 11-Feb-91 2204.38 2196.92 6 5.46 410 
9C 11-Feb-91 2204.51 2198.34 6 5.4 350 
10C 11-Feb-91 2202.2 2196.22 5 5.69 1000 

WELL DATE MP WE LEV TEMP PH EC ZN 
11-Feb-91 

WELL DATE I'IP WELEV TEMP PH EC ZN 
1D il-Feb-91 2205.64 2198.89 8 5.4 350 
2D 11-Feb-91 2206.61 2199.49 7 5.4 300 
3D 11-Feb-91 2205.48 2199.22 8 5.71 250 
4D 11-Feb-91 2204.33 2198.48 6 6.7 240 
5D 11-Feb-91 2204.88 2198.21 7 5.61 280 
6[l 11-Feb-91 2203.97 2197.42 8 5.87 220 
7D 11-Feb-91 2203.19 2196.98 8 5.57 250 
BD 11-Feb-91 2204.23 2196.84 8 5.4 270 
9D 11-Feb-91 2204.47 2198.18 8 5.47 280 
iOD 11-Feb-91 2202.26 2196.32 .,. 6.04 230 ! 

18-Feb-91 

WELL DATE I'IP WELEV TEMP PH EC ZN 
18-Feb-91 

··WELL DATE MP WE LEV TEMP PH EC ZN 
lC 18-Feb-91 2205.6 2199.58 6 5.35 600 229.34 

2C 19-Feb-91 2206.89 2200.1)3 6 5.42 370 59.15 
3C 18-Feb-91 2205.62 2199.93 .,. 5.62 310 35.47 I 

4C 18-Feb-91 2204.46 2199.06 4 6.57 420 25.19 
5C 18-Feb-91 2204.93 2198.83 5 6.67 290 29.06 
6C 18-Feb-91 2204.19 2198.04 7 6.12 250 18.13 I 

7C 18-Feb-91 2203.04 2197.47 6 5.38 440 83.1 
BC 18-Feb-91 2204.38 2197.4 7 5.41 430 56 
9C 18-Feb-91 2204.51 2198.85 7 5.31 350 42.45 
10C 18-Feb-91 2202.2 2196.68 6 6. 72 iiOO 310.73 

WELL DATE MP WELEV TEMP PH EC ZN 
18-Feb-91 

WELL DATE MP WE LEV TEMP PH EC ZN 
1D 18-Feb-9i 2205.64 2199.38 7 5.45 350 18.67 
2D 18-Feb-91 2206.6i 2200.01 7 5.45 350 17.52 



3D 
4D 
5D 
6D 
7D 
BD 
9D 
iOD 

WELL 

WELL 

4c 
5C 
6C 

BC 
9C 

IJr::! : 
l'h .... L 

18-Feb-91 2205.48 2199.73 
18-Feb-91 2204.33 2198.97 
18-Feb-91 2204.88 2198.7 
18-Feb-91 2203.97 2197.87 
18-Feb-9i 2203.19 2197,44 
18-Feb-91 2204.23 2197.31 
18-Feb-9i 2204,47 2198.66 
18-Feb-91 2202.26 2196.76 

06-Mar-91 

DATE 
06-Mar-91 

DATE 
06-Mar-91 
06-Mar-91 
06-Mar-91 

MP WELEV 

l'IP 
2205.6 

2206.89 
2205~62 

WELEV 
2199,77 
2200.21 
2200.09 

06-Mar-91 2204.46 2199.14 
06-Mar-91 2204.93 2198.94 
06-Mar-91 2204.19 2198.14 
06-Mar-91 2203.04 2197.56 
06-Mar-91 2204.38 2197.5 
06-Mar-91 2204.51 2198.98 
06-Mar-91 2202.2 2196.76 

DATE MP WELEV 
06-Mar-91 

WELL DATE l'IP WELEV 
1D 06-Mar-91 2205.64 2199.56 
2D 06-Mar-91 2206.61 2200.19 
3D 06-Mar-91 2205.48 2199.88 
4D 06-Mar-91 2204.33 2199.04 
5D 06-Mar-91 2204.88 2198.81 
6D 06-Mar-91 2203.97 2197.96 
7D 06-Mar-91 2203.19 2197.53 
BD 06-Mar-91 2204.23 2197.41 
9D 
10D 

WELL 

WELL 
1C 

7r 
• .)1..1 

06-Mar-91 2204.47 2198.79 
06-Mar-91 2202.26 2196.81 

i6-Mar-9i 

DATE 
16-Mar-91 

MP WELEV 

DATE MP WELEV 
16-Mar-91 2205.6 2199.02 
16-Mar-91 2206.89 2199.44 
16-Mar-91 2205.62 2199.32 

8 
5 
"I 
I 

B 
8 
8 
Ci u 

8 

TEMP 

TEMP 
6 
7 
7 
b 
5 
6 

6 
6 
6 

TEMP 

TEMP 
7 
6 
8 
6 
6 
8 
8 
7 
7 
7 

TEMP 

TEMP 
9 

10 
9 

5.74 
6.96 
5.63 

5.61 
5.48 

5.88 

PH 

PH 

5.48 
6.58 
6.2 

5.36 
C' 7 :J,._, 

5.34 
C' 76 
.Jo·..''t 

6.16 

PH 

PH 
5.39 
5.4 

5.61 
6.85 
5.77 

5.39 
5.46 
6.02 

PH 

PH 
5.46 

5.48 

250 9.74 
180 4.9i 
280 17.03 
240 9.64 
250 9.48 
280 1 i. 9 

12. 1 
240 10.01 

EC 

EC 
700 
395 
320 

ZN 

ZN 
271.94 
61.23 
39.8 

440 24.57 
1200 846.34 
270 20.34 
451) 
440 
700 

1000 

EC 

EC 
360 
330 
240 
240 
2BO 

230 
280 

89.18 
62.99 

222.24 
367.75 

ZN 

ZN 
20.21 
19.14 
9. 18 
6.03 

21.75 
9.65 
9.39 

i .... "II: 
J.i.oi.J 

260 14.39 
220 9.53 

EC 

EC 
800 
390 
310 

ZN 

ZN 
261.2 

,.,. 7 
/.[,..) 

21.62 

136 
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4C 16-Mar-91 2204.46 2198.39 8 6.44 470 "!7 71 
.6-1 • .J! 

t:'i' 
•. h .. 16-Mar-91 2204.93 2198.23 9 5. 77 1800 1497.71 
6C 16-Mar-91 2204.19 2197.47 9 5.35 310 18.78 
7C 16-Mar-91 2203.04 2196.89 10 5.36 470 84.47 
BC 16-Mar-91 2204.38 2196.8 9 5.3 460 44.35 
9C 16-Mar-91 2204.51 2198.26 9 5.32 440 65.9 
10C 16-Mar-91 2202.2 2196.17 9 6.12 1000 283.97 

WELL DATE HP WELEV TEMP PH EC ZN 
i6-Mar-91 

WELL DATE MP WELEV TEMP PH EC ZN 
1D 16-Mar-91 2205.64 2198.79 10 5.47 380 ,, ,. .... , 

i.J.oi.i. 

2D 16-Mar-91 2206.61 2199.41 9 5.37 380 18.95 
3D 16-Mar-91 2205.48 2199.11 9 5.65 250 9.94 
4D 16-Mar-91 2204.33 2198.32 8 6.95 240 5.28 
5D 16-Mar-91 2204.88 2198.12 9 5.92 320 23.67 
6D i6-Mar-91 2203.97 2197.29 10 5.79 250 9.63 
7D 16-Mar-91 2203.19 2196.88 9 5.57 270 i0.33 
SD 16-Mar-91 2204.23 2196.65 9 5.36 300 12.36 
9D 16-Mar-91 2204.47 2198.09 10 5.43 300 12.08 
lOD 16-Mar-91 2202.26 2196.21 9 5.96 260 10.11 

26-Mar-91 

WELL DATE MP WE LEV TEMP PH EC ZN 
26-Mar-91 

WELL DATE MP WELEV TEMP PH EC ZN 
lC 26-Mar-91 2205.6 2198.77 6 C' 'TC' 

.JooJ..! 800 230.37 
2C 26-Mar-91 2206.89 2199.18 7 !:' 'T"T 

.Ja.Ji 360 22.74 
3C 26-Mar-91 2205.62 2199.1 i c:: C''i 

wa.J.C:. 270 15.4 
4C 26-Mar-91 2204.46 2198.18 b 6.7 400 18.53 
5C 26-Mar-91 2204.93 2198.03 7 6.17 1200 403.05 
6C 26-Mar-91 2204.19 2197.29 7 5.28 300 19.06 
7C 26-Mar-91 2203.04 2196.74 6 5.29 460 74.19 
sc 26-Mar-91 2204.38 2196.63 7 5.28 430 36.02 
9C 26-Mar-91 2204.51 2198.03 6 5.15 390 44.48 
10C 26-Mar-91 2202.2 2196.05 6 5.93 900 258.31 

WELL DATE MP WE LEV TEMP PH EC ZN 
26-Mar-91 

WELL DATE MP WE LEV TEMP PH EC ZN 
lD 26-l'lar-91 2205.64 2198.46 7 5.38 360 18.22 
2D 26-Mar-9i 2206.61 2199.16 7 5.37 370 15.99 
3D 26-Mar-91 2205.48 2198.88 6 5.61 240 8.58 
4D 26-Mar-91 2204.33 2198.13 "T 6.8 230 4.55 I 

50 26-Mar-91 2204.88 2197.92 7 5.69 340 32.98 
6D 26-Mar-91 2203.97 2197.12 7 5.81 230 8.13 
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7D 26-Mar-91 2203.19 2196.7 a 1:' 1:"7 250 8.49 ~. ~·J 

BD 26-Mar-91 2204.23 2196.55 7 5.34 290 "'i\ 7C' 
1 '.i • .:.•-...1 

9D 26-Har-91 2204.47 2197.85 7 5.38 300 1 i. 47 
lOD 26-Mar-91 2202.26 2196.09 7 5.8 250 8.71 

09-Apr-91 

WELL DATE MP WELEV TEMP PH i:'r' ZN I.. I,; 

09-Apr-91 

WELL DATE I'IP WELEV TEMP PH EC IN 
1C 09-Apr-91 2205.6 2199.99 7 5.22 700 174.9 
2C 09-Apr-91 2206.89 2200.44 7 5.41 400 cr: . .,.,. 

.J..;.. i.·J 

3C 09-Apr-91 2205.62 2200.34 7 5.5 320 36.11 
4C 09-Apr-91 2204.46 2199.48 6.5 6 '"It; 

• I i. 460 12.17 
sc 09-Apr-91 2204.93 2199.2 b 5.65 750 210.13 
6C 09-Apr-91 2204.19 2198.42 a 5.31 320 17.74 
7C 09-Apr-91 2203.04 2197.81 7 1:' 1:"~ 385 1:"7 :; 

,J, .Ji .J.; •• 0! 

BC 09-Apr-91 2204.38 2197.73 8 5.4 450 54.63 
9C 09-Apr-91 2204.51 2199.21 8 5.12 445 74.01 
10C 09-Apr-91 2202.2 2197.03 B 5.98 1000 283.17 

WELL DATE HP WELEV TEI'IP PH EC ZN 
09-Apr-91 

WELL DATE MP WE LEV TEMP PH rr 
~'"' ZN 

1D 09-Apr-91 2205.64 2199.77 7 5.38 360 ~.,. J1 
i i • i.. 

2D 09-Apr-91 2206.61 2200.41 7 5.47 340 15.06 
3D 09-Apr-91 2205.48 2200.13 8 5.7 240 8.27 
4D 09-Apr-91 2204.33" 2199.36 7 7.1 230 4.33 
SD 09-Apr-91 2204.88 2199.09 7 5.6 ""!7t·. ~I'\ 

• .J .• it) '-' 
6D 09-Apr-91 2203.97 2198.24 B 5.87 :"';. .:- t~ 

i...J\) 8.38 
70 09-Apr-91 2203.19 2197.78 8 5.59 260 8.49 
BD 09-Apr-91 2204.23 2197.64 8 5.42 290 10.77 
9D 09-Apr-91 2204.47 2199.03 8 5.45 300 11. i 7 
10D 09-Apr-91 2202.26 2197.08 8 5.96 250 8.29 

19-Apr-91 

WELL DATE MP WE LEV TEMP PH EC IN 
19-Apr-91 

WELL DATE MP WELEV TEI'IP PH F !.: ZN 
lC 19-Apr-91 2205.6 2199.27 11 5.13 700 179.89 
2C 19-Apr-91 2206.89 2199.67 13 5.49 4i0 'J{ 'in 

~·-'• ..:.0 

3C 19-Apr-91 2205.62 2199.6 12 5.6 300 i5.18 
4C 19-Apr-91 2204.46 2198.71 11 6.74 550 i7.26 
5C 19-Apr-91 2204.93 2198.53 11 5.96 1000 277.1 i 
6C 19-Apr-91 2204.19 2197.79 11 1:" ..... , 

.J • .;.aL 330 16.59 
7C 19-Apr-91 2203.04 2197.19 14 5.45 460 58.49 
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BC 19-Apr-91 2204.38 2197.11 12 r or 490 1'~ '11 .J,u.J V\J144 

9C 19-Apr-91 2204.51 2198.54 13 C' .,.C' 
.J,.,j.J 470 58.25 

10C 19-Apr-91 2202.2 2196.49 12 6.09 1250 263.29 

WELL DATE MP WE LEV TEMP PH EC ZN 
19-Apr-91 

WELL DATE 11P WELEV TEMP PH EC ZN 
1D 19-Apr-91 2205.64 2199.05 12 5.34 380 16.27 
2D 19-Apr-91 2206.61 2199.66 10 5.36 360 13.92 
3D 19-Apr-91 2205.48 2199.38 1 i C' t'i 260 7.54 ..SolS:. 

4D 19-Apr-91 2204.33 2198.68 11 6.9 240 4.41 
5D 19-Apr-91 2204.88 2198.42 10 5.79 350 25.59 
6D 19-Apr-91 2203.97 2197.62 13 6.07 250 8 1'., ..... J. 

7D 19-Apr-91 2203.19 2197.17 11 5.59 280 8.22 
8D 19-Apr-91 2204.23 2197.02 11 5.43 310 9.64 
9D 19-Apr-91 2204.47 2198.35 12 5.67 320 10.23 
10D 19-Apr-91 2202.26 2196.55 12 6.02 260 8.08 

30-Apr-91 

WELL DATE MP WELEV TEMP PH EC ZN 
30-Apr-91 

WELL DATE l'IP WELEV TEMP PH EC IN 
lC 30-Apr-91 2205.6 2199.37 11 5.25 700 208.77 
2C 30-Apr-91 2206.89 2199.77 11 5.43 380 28.97 
3C 30-Apr-91 2205.62 2199.69 12 5.92 275 16.47 
4C 30-Apr-91 2204.46 2198.81 12 6.65 600 19.44 
5C 30-Apr-91 2204.93 2198.61 10 5.42 700 172.74 
6C 30-Apr-91 2204.19 2197.86 11 5.38 310 17.21 
7C 30-Apr-91 2203.04 2197.26 11 5.7 420 50.39 
ac 30-Apr-91 2204.38 2197.16 11 6.03 460 37.99 
9C 30-Apr-91 2204.51 2198.61 11 5.9 400 48.64 
10C 30-Apr-91 2202.2 2196.53 11 6 1000 220.(18 

WELL DATE I'IP WELEV TEMP PH EC ZN 
30-Apr-91 

WELL DATE MP WELEV TEMP PH EC ZN 
1D 30-Apr-91 2205.64 2199.15 10 5.47 345 16.32 
2D 30-Apr-91 2206.61 2199.75 10 C' C' 

.J • .J 350 14.37 
3D 30-Apr-91 2205.48 2199.48 11 5.97 240 8.09 
4D 30-Apr-91 2204.33 2198.74 10 6.88 250 4.72 
5D 30-Apr-91 2204.88 2198.5 9 5.68 340 25.95 
6D 30-Apr-91 2203.97 2197.69 10 6.01 260 8.9 
7D 30-Apr-91 2203.19 2197.22 10 5.88 270 8.66 
8D 30-Apr-91 2204.23 2197.08 10 5.6 300 10.29 
9D 30-Apr-91 2204.47 2198.42 10 5.6 290 10.95 
10D 30-Apr-91 2202.26 2196.59 10 5.96 240 8.07 
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07-May-91 

WELL DATE MP WELEV TEMP PH EC ZN 
07-May-91 

WELL DATE MP WE LEV TEMP PH EC ZN 
lC 07-l'!ay-91 2205.6 2199.23 9 5.29 700 234.17 
2C 07-l'!ay-91 2206.89 2199.64 9 1: 1: 

,J,,J 350 22.26 
3C 07-l'lay-91 2205.62 2199.57 10 5.71 250 13.3 
4C 07-May-91 2204.46 2198.78 10 6.71 550 19.66 
5C 07-May-91 2204.93 2198.53 10 6.29 350 39.78 
6C 07-May-91 2204.19 2197.79 10 5.6 290 18.81 
7C 07-May-91 2203.04 2197.23 10 5.89 380 52.01 
8C 07-May-91 2204.38 2197.1 

.; 
5.65 340 34.01 l1 

9C 07-May-91 2204.51 2198.5 9 5.4i 360 43.34 
10C 07-May-91 2202.2 2196.53 10 6.06 1100 201.58 

WELL DATE HP WELEV TEMP PH EC ZN 
07-May-91 

WELL DATE MP WELEV TEMP PH EC ZN 
lD 07-May-91 2205.64 2199 9 5.41 340 16.22 
2D 07-l'lay-91 2206.61 2199.61 9 5.49 330 14.62 
3D 07-May-91 2205.48 2199.37 10 5.8 230 8.11 
4D 07-l'lay-91 2204.33 2198.69 10 7.22 240 4.27 
5D 07-May-91 2204.88 2198.4 10 5.75 320 24.53 
6D 07-May-91 2203.97 2197.64 10 5.88 250 8.93 
7D 07-May-91 2203.19 2197.19 10 5.79 250 9 
BD 07-May-91 2204.23 2197.03 10 5.56 280 10.02 
9D 07-May-91 2204.47 2198.32 9 5.48 280 10.55 
10D 07-May-91 2202.26 2196.59 10 6.21 240 11.86 



APPENDIX II: 
SEDIMENT SAMPLE LOCATIONS, 

THICKNESSES, AND 
DESCRIPTIONS 
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STAT. CLASSIF. 
1 red sandy 
2 rd-bn sandy 
3 rd-bn sandy w/ gy blebs/ptgs 
4 yl sandy 
5 yl-bn sandy 
6 yl-bn sandy w/ gy blebs/ptgs 
7 or sandy 
B or-bn sandy 
9 or-bn sandy w/ gy blebs/ptgs 

10 rd-bn +/- yl-bn +/- or-bn 
11 DGF 
12 D6C 
13 bn RC 
14 lt/dk ol-gn or blue RC 
15 gravel +/- sand,silt,clay 
16 lt/aed gy sandy, silty +/- or-rd-bn 
17 org aat'l/wood chips 

STATISTICAL 
+ CLASSIFICATION 
+ 

LOCATION + SAMPLE 
NORTHING + DESCRIPTION 

SAMPLE EASTIN + 
NUMBER + 

1001 -2.5 -4.8 2 rd-bn sand 
1002 -2.5 -4.8 8 yl-bn sand 
1003 -2.5 -4.8 12 dk-gy clayey 
1004 -2.5 -4.8 12 dk-gy clayey 
1005 -2.5 -4.8 13 bn clayey w/ roots 
1006 -2.5 -4.8 13 bn-gy clayey 
1007 -2.5 -4.8 14 aed gy clay 
1008 -2.5 -4.8 14 aed gy clay 

1009 6 -160 2 rd-bn clay/silt/sand 
1010 6 -160 2 rd-bn clay/silt/sand 
1011 6 -160 13 or clay,lt-bn clay/silt 
1012 6 -160 15 gravel 

1013 0 -100 2 rd-bn silty sand 
1013 0 -100 17 org. aat 
1014 0 -100 11 wkly carb'd wood&aed bn clayey silty sand:DGF 
1015 0 -100 13 lt-bn-gy clayey silt 
1016 0 -100 15 sand,cobbls,grav,silt 

1017 0 -so 5 or-bn sand 
1018 0 -so ll dk-gy dk-bn f.gr. 
1019 0 -50 5 or-bn sand 
1020 0 -so 5 or-bn sandy silt 
1021 0 -so 6 dk-gy&or-bn blebs 
1022 0 -50 17 bk org. aat 

FURTHER 
COMMENTS 

5C replicate 

bk seaas 
rare pebbles 
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rd-bn&yl FeOx,rare bk organics 
rare org.,no FeOx 

6C Replicate 

carb'd stringtrs 

clayey bk(carb?) ptgs;ttJDS-Pl 
lower .12ft of spl 

UUUIJDS-P2 

or-bn silt ptgs 
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1023 0 -so 13 or-bn clay silt lower .6=lt bn-gy silty sand 
1024 0 -so 8 yl-bn gravel 

102S so 0 1 rd sand UtJDS-P3 
1026 so 0 8 bn-yl sand lt-gy clay seaas 
1027 so 0 12 D6C bn-yl sandy seats 
1028 so 0 b bn-or sand+D6C 
1029 so 0 12 D6C 
1030 50 0 14 ted-gy clay 
1030 50 0 17 org. tat 
1031 50 0 13 dk-gy/ad-gy clay 
1032 50 0 14 dk-gy sandy wet gravel@7'31 

1033 so -50 1 rd sandy tttttJDS-P4 this location 
1034 50 -so 7 yl sandy 
1035 50 -50 11 dk-gy sandy 
1036 50 -so 12 D6C 
1037 50 -50 13 aed-gy clay rootlets cotton 
1037 50 -50 17 org. aat wet@78 1 ;EOH@S2•,gravel 

1038 -50 0 3 rd sandy w/ bk layers root frags cotton 
1039 -50 0 1 rd sandy 
1040 -50 0 11 gy clay+or-bn clayey silt:D6F 
1041 -50 0 13 lt-bn clay 

1042 0 -20 10 yl-bn,or-bn sand It gy clay partings 
1043 0 -20 8 yl-bn sand lt gy clay partings 
1044 0 -20 11 dk,aed-gy v.f.gr. 
104S 0 -20 11 dk,ted-gy v.f.gr. 
1046 0 -20 13 pebbly,sandy clay org. aat on upper sfc. 

1047 0 -30 10 rd,yl-bn sand 
1048 0 -30 8 yl-bn sand-silt ted gy silty ptgs 
1049 0 -30 11 dk-gy to bk f.gr. 
1050 0 -30 13 bn clay, carb. wood org. aat on top 
1050 0 -30 17 org. aat 
1051 0 -30 15 lt-gy sandy, wet 

1052 0 -40 5 or-bn sandy silt aed gy silt ptgs 
1053 0 -40 11 lt-bn,lt-gy sandy 
1054 0 -40 11 lt-bn,lt-gy sandy 
1055 0 -40 11 dk gy f.gr. 
1055 0 -40 17 org. aat 
1056 0 -40 13 lt-bn ted-gy clay 

1057 0 -60 5 or-bn sandy silt 
1058 0 -60 5 dk or-bn sandy silt 
1059 0 -60 14 ted gy clayey,bn clay 
1060 0 -60 13 bn clay •chunky•,rootlets cotton 
1061 0 -60 13 lt-bn clay plastic 

1062 10 0 2 rd-bn sandy 
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1063 10 0 9 lt-yl-bn+lt-gy sandy 
1064 10 0 11 D6F 
1065 10 0 11 D6FF6 org aat@3B.,H20@5' 
1066 10 0 12 dk gn-gy clay--DGC no gravel @ 7.75 EOH 

1067 20 0 10 rd & or-bn sandy 
1068 20 0 11 DGF 
1069 20 0 12 DGC rootlets coa1on 
1070 20 0 14 aed gn-gy clay getting sandier 

1071 30 0 a yl-bn sand 
1072 30 0 B yl-bn sand gy layer@25-2o• 
1073 30 0 11 dk-gy 
1074 30 0 11 dk-gy org aat@42-43 1 

1075 30 0 14 aed gn-gy clay 

1076 40 0 2 rd-bn sand 
1077 40 0 B yl-bn sand anr gy silty ptgs 
1078 40 0 5 or-bn/lt-gy silty brt or-bn str coaaon 
1079 40 0 11 aed-gy si It 
1080 40 0 11 dk-gy si It 
1081 40 0 14 v.dk.gy/to dk ol-gy root ~r~ad@ 42-46 1 

1082 -20 40 10 rd-bn,yl-bn sandy lUJDS-PS 
1083 -20 40 6 D6F ptgs in or,gy sands ptgs~ .25 to 1• thick 
1084 -20 40 11 aed gy-bn sand uniforaly sandy 
1085 -20 40 11 D6F 
1086 -20 40 14 aed gn-gy RC 
1086 -20 40 17 org. aaterial 
1087 -20 40 11 D6FAclay&H20 than 1085 a spl out of seq. 
1088 -20 40 14 1ed gy-gn RC w/ roots EOH@ 6':wet sandy RC 

1089 -20 0 10 rd-bn,or-bn sandy 
1090 -20 0 S or-bn sandy dk-gy@21 1 

1091 -20 0 11 DGF 
1091 -20 0 17 wood chips-no C noted 
1092 -20 0 S or-bn+tan+Nood 
1093 -20 0 14 It gn-gy+rootlets 

1094 20 -20 2 rd-bn sandy rare gy layers~>s• thick 
1095 20 -20 8 yl-gy-bn sandy 
1096 20 -20 11 DF6 log @ 2.9' 

2001 0 50 1 rd sandy 
2002 0 50 B yl-bn sandy 
2003 0 50 11 D6F 
2004 0 50 11 D6F 
2005 0 50 11 D6F 
2006 0 so 12 D6C org aat @ 3s• 

2007 25 25 7 YS 
2008 25 25 6 brt or & aed-to dk-gy alternating layers 
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2009 25 25 6 sa.e 
2010 25 25 12 D6C 

. 2010 25 25 17 org tat'l 
2011 25 25 11 ted gy sandy clay--D6F 
2012 25 25 12 dk gy RC w/rootlets-DGC wet gravel@ 57 ,EOH 

2013 50 50 1 rd sandy 
2014 50 so 11 It to aed-gy f.gr. 
2015 50 50 8 lt to ted-yl-bn sandy brt-or layers cotton 
2016 so 50 7 YS 
2017 50 50 12 D6C 
2018 50 so 12 D6C 
2019 50 50 13 or~rd clay Awood chips @ top of clay 
2020 50 50 14 lt ol-gn-gy clay wet gravel @ 74' 

2021 -so 50 5 dk or-bn sandy +dk-gy streaks;top3•gravelly 
2022 -50 50 4 or sandy dk-bn streaks 
2023 -50 50 5 or&bn sandy sote gravel;twigs/roots cotton 
2024 -so so 5 brt-or,or-bn sandy carb 7 d twigs COIIOn 
2025 -50 so 5 sate all wood 18-28' 
2026 -50 so 12 1 t-gy clay spl tostly wood 
2026 -so so 17 org tat'l 
2027 -so so 11 ted dk-gy sandy/f.gr. *spl out of seq;brt-or blebs;grav@57• 
2028 -so so 13 or-bn clay w/ wood tspl out of seq;wet gravel@631 

2029 -so -so 6 or-bn sandy dk gy layers 
2030 -so -so ll dk bn f.gr. 
2031 -so -so 6 or bn sandy~silty gy-bn layers 
2032 -so -so 12 or-bn & gy blebby 
2033 -50 -so 13 lt-bn RC dry gravel:32-so• 

2034 -so -100 6 or-bn & bn sandy dk-gy streaks&grass roots 
2035 -50 -100 6 sate and silty sandy to silty 
2036 -so -100 6 sate 
2037 -50 -100 6 sate 
2038 -so -100 13 lt-bn RC wood layer @ 31' 
2039 -50 -100 14 sandy RC wet gravel &EOH@57' 

2040 2S -75 4 or sandy rare gy layers 
2041 25 -75 4 or sandy Nl carb'd roots 
2042 25 -75 5 or-bn f.gr. carb'd roots v. cotton 
2043 25 -75 10 or-bn + yl sandy 
2044 25 -75 10 or-bn + yl sandy clay & org tat@ 18' 
2044 25 -75 
204S 25 -75 13 It bn RC It ol-bn RC@27•;6rav.clay@47• 

2046 50 -75 1 RS old river leander 24' N 
2047 50 -75 10 RS + YS 
2048 50 -7S 10 RS + YS 
2048 so -75 
2049 50 -75 6 OS w/ ted-gy layers ted-gy layers f.gr. 
2050 50 -75 6 sate 
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2051 50 -75 12 D6C 
2052 50 -75 11 D6F ? l spl out of sequence 
2053 50 -75 6 or & gy blebs(sandy?) WOOd COIIOn 
2053 50 -75 17 org 1at'l 
2054 50 -75 12 or~gy clay:RC? org aat@44•,Rc below;log,wet clay,EOH84' 
2054 50 -75 17 org 1at'l 

2055 70 -25 10 RS+or sandy 
2056 70 -25 7 yl sandy f.gr.gy layers 
2057 70 -25 7 saae f.gr.gy-bn layers 
2058 70 -25 7 sa1e tlltold aeander 23' N 
2059 70 ..,25 11 D6F or-bnldk-gy blebs 
2060 70 -25 11 D6F 
2061 70 -25 12 D6C? high org,redolent stell 
2061 70 -25 17 org aat'l 
2062 70 -25 12 D6C sa1e 

2063 75 25 1 rd sandy 
2064 75 25 4 brt-or sandy 
2065 75 25 4 saae 
2066 75 25 5 or-bn sandy rare f.gr.bn-gy layers 
2067 75 25 5 saae rare cobbles(thru 2070) 
2068 75 25 5 saae 
2069 75 25 5 saae sl. finer gr. 
2070 75 25 5 saae incr.carb.wood;brt.or layers 
2071 75 25 5 sa1e rare cobbles&wood chips 
2072 75 25 4 or sandy wood chips coaaon 
2073 75 25 4 sa1e 
2074 75 25 11 5% gy sandy clay:D6F 
2074 75 25 17 95% org 1at'l 
2075 75 25 4 or sandy(above aat) lout of seq. 
2076 75 25 14 ol-gn RC v. twiggy/rooty 
2077 75 25 14 ol-gn RC,sandier 

2078 -70 20 3 dk rd-bn w/ bk streaks 
2079 -70 20 3 saae 
2080 -70 20 4 or sandy rare bn,gy f.gr.layers 
2081 -70 20 4 sa1e +wood chips 
2082 -70 20 9 yl-bn sandy ted gy f.gr. blebs/ptgs 
2083 -70 20 9 yl-bn sandy rare gy layers 
2084 -70 20 11 aed gy f.gr. feOx blebs COIIOO 
2085 -70 20 11 D6F D6F@28';no FeOx 
2086 -70 20 11 D6F/D6C 1ore clayey,wood chips co110n 
2086 -70 20 17 org. aat'l 
2087 -70 20 12 lt gy clay 50% wood chips 
2087 -70 20 17 org. aat'l 
2088 -70 20 14 dk ol-gn clay sand incr to 67' 
2089 -70 20 14 blue clay FeOx blebs co1aon;wet gravel@92• 

2090 -25 -125 3 dk rd-bn-gy clay-silt 
2091 -25 -125 6 lt or-bn silty clay 
2092 -25 -125 12 dk bn/dk gy clay 
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2093 -25 -125 15 sandy/grav RC 

2094 30 -125 3 dk rd-bn sandy w/D6F ptgs 
2095 30 -125 1 RS 
2096 30 -125 12 wood+anr bn clay:DGC 
2097 30 -125 13 or-bn clay,bn silty clay 
2098 30 -125 13 bn sandy clay w/D6F ptgs 

2099 50 -1SO 3 dk rd-bn sandy w/DGF ptgs 
2100 so -lSO 3 dk rd-bn-gy silty sand 
2101 so -150 5 bn-or sandy 
2102 so -1SO 11 org aat+or-bn silt:DGF 
2103 so -150 13 or&bn •pellety• clay 
2104 so -150 15 lt-bn sandy gravel 

2105 25 -17S 1S grvelly dk rd-bn sandy silt 
2106 25 -175 11 dk bn&dk gy silty sand 
2107 2S -175 4 or sandy 
2108 25 -175 11 org's&bn clay silt:D6F 

2109 -so -150 6 dk or-gy-bn sandy 
2110 -50 -150 6 or sandy silt+D6F blebs 
2111 -so -1SO 12 lt-gy,or,bk sand&DGC 
2112 -so -150 17 org aat&or clayey silt 
2113 -50 -150 15 yl-bn,gy sand+silt 
2114 -so -1SO 4 or sand 
2115 -so -150 15 aed gy f.gr.,OS,lt-gy-gn sandy 
2116 -so -1SO 11 It gy sandy 

2117 -2S -180 S dk bn& or sandy silt 
2118 -25 -180 4 or silt w/wood chips 
2119 -25 -180 14 lt-aed-gy silt/sand/clay 
2120 -25 -180 1S or-bn,aed-gy sand&silt 

2121 -50 -225 6 dk-bn sandy w/DGF ptgs 
2122 -50 -225 4 or sandy 
2123 -so -225 7 yl sandy w/ or silt layers 
2124 -50 -225 6 or-rd-bn&gy sand 
2125 -so -225 11 D6F 
2126 -50 -225 17 org aat+aed-gy clay-silt 
2127 -so -225 14 aottled dk-ol-bn silt/clay 

2129 10 -225 5 dk bn sandy 
2129 10 -225 S dk-or-bn sandy 
2130 10 -225 4 or sandy 
2131 10 -225 11 lt-gy,or silt+lt-gy-bn silt/clay:D6F 
2132 10 -22S 13 bn clay 
2133 10 -225 13 bn clay 
2134 10 -22S 14 lt-gy silt getting sandy 

2135 55 -225 5 dk or-bn sandy 
2136 55 -225 5 or-bn sandy 



2137 !:'I:' 
..tJ 

2138 I:' I:' 
wt.i 

2139 c:c: 
..J>.i 

2140 I:' I:' 
,j.J 

2141 I:' I: 
... hJ 

ON lOE 

ON 20E 

ON 30E 

ON 40E 

ON 60E 

ON 70E 

ON 80E 

_,., . .,1:' !i 
i.&...._i 1 1 

-225 jf 
.d 

~1"\C' 
-i.i,J 12 

'ViC' 
-i.L.J 13 
-225 n J. ._1 

~142 

2143 
ZI1fq 

21q5 

2146 

2147 

2148 

2149 

3000 

300,1 

3002 

3003 

3004 

300S 

3006 

1 t-gy sandy w!str 
DGF 
DGC 
lt ol-gn&bn RC 
bn RC 

Depth 

0" -- 7• 
7fll -- 21" 
21. 32" 
z2· 24" 
23" 32" 

Q" -- 13" 
tJ• 15" 
16 .. 
16" 35" 
35" 37" 
37" 

0" -- 8" 
8" -- 13" 
13" 22" 
23" -- 35" 

0" -- 9" 
9• -- 13" 
13" 15" 
15" 38" 
39" 46" 

0" -- 9" 
9" .-- 17" 
t7• 38" 
38" -- 42u 

o· -- to" 
10'" 17" 
17" 30" 
3o· 42" 

o· -- e· 
8" -- 16 11 

16• 29" 
2~" -- 34" 

Fe blebs 

ORs 
Y~l,ow Sandy W/Gray Silty Partings 
Co~Kse Grained Gray Blebby 
S.il"tura ted layer 
'bGf' 
EoH - 32" 

ORS With Gray Partings at 6• 
Briqht Or~nge Staining 
End of ORS 
DGF 
Organic 11aterial 
Dark Grey 
EOH - 43• 

ORS 
Yellow-Orange Sandy W/Clay Partings 
Dark Grey MixPd With ORS 
Dark Grey Clay ~ 

EOH - JS• 

ORS 
Yellow Sandy W/Cl&y Partinqs 
Yello~ Sandy W/Clay Parting~ 
DGF 
Orqanic Layer 
EOH - 43• 

ORS 
·or•nge Yellow Sandy N/Clay Partinqs 

DGF 
Org~nic Layer 
EOH - 43• 

ORS 
Or~nqe Yellow Sandy W/Clay Partings 
DGF 
DGF W/Orange LayPr at 42• 
EOH - 42• W/Organics 

ORS 
ORS W/Clay Partings 
DGF 
Organics 
EOH - 34• 
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Location 

ON 90E 

2~N lOOE 

25N 50E 

25N 25W 

2SN 50W 

25N 100111 

50N lOObJ 

Sa~tple at 

3007 

3008 

Depth 

0 .. -- 12. 
6. - 12· 
12. 15" 
1~· 

15· :so· 
2s• :so• 
30" ~o· 

SediMent Description 

·ORs 
ORS N/Gray Clay Partings 
ORS - Change to Grey Clay at ts• 
Red Brn Oxizided Zone at 1s• 
Light Gray to Dark Gr~y Fine 
Clay Like Material Roots in DGF 
Gr~y Black Fines 
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·_qo· 47 .. Green Clay layer Very little Root Material 
EOH- q7• Bentonite Plug 

3009 

3010 

3011 

3012 

3013 

3014 

o• -- 23• 
23" 32' 
32.. 37• 
37" 41 .. 

0" -- 12. 

12.. -- 20" 
20" 

0" -- 20. 
18" 
to• 31" 
31" SJ• 

DRS W/Sray Partings 
? in Gray Clay & Roots 
DGF - Clay 
Green Clay & Root Materi~i 
EOH - 41" BPntonite Added 

ORS - B~co~es core Yello.i~h at 9• 
& Clay Partings 
DGF 
Organic Layer 
EOH - 25• 

Brn Sand No Clay Partings 
Or~n9e "ataarial 
Fe Staining 
DGE 

lEDH- 55~ Bentonite Added 

Saapl~ ·Offset t·5" to N of Stake to Avoid 
Wooden Troug·h 

3015" 0" 
20" 

25" ORS 
25" Increase in Cl~y P~rtinqs 

Very Clayey -2s .. 
3016 30" 46• DGF 

301? 

3018 

3019-

4b• 51" ~ravel & Org~nics 

o· - 20" 
zo-- -- 34" 
J.q• -- qo• 

0" -- 1s• 
15" 22. 
22" 32 .. 
32" 45" 
45" 

EOH - 51~ Bentonite Added 

Dark Brn Sandy Mixed ~/~ood 
Light Ye_Uow Clay· 
Gr41vel - NO DGF 
EOH - 40" 

Dark Brn ~•ndy Loam 
Dark R@d Sandy W/Grey Partings 
Dark Red/Yello~ Sandy W/Grey Partings 
LGF' 
Organics 
EOH - 53• BQntonite Added 
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~ON 25111 3020 o• -- 7• Red Brown Sandy 
,. -- 15" Y~llo~ Brown s-nay Loa• 
1 S"' 2S" Yellow Clay N/Partings 

30L'1 25 11 45 .. DGf' 
q5" 47" _ Or9«ni cs.-

EOH - 47" Bentonite Added 

~ON 2~( 30Z2 I 9• 9.. -- Red Sandy loac 
9. -- 19" Yello.,/Brn Sandy 

3023 19 11 
-- 37 .. DGF 

37" -- 42" Orq•nics 
EDH - 42" B1mtonite Added 

~ON 7!Jl tl,kl SOlt~~plvo· -- tJ• ORS 
13· -- 17 .. DRS If/Grey P•rtings 
17" Hit log -- Un~ble to Relocate Saaple Hole 

60~ Ol ~·j:~ t• --
,. Dark Brown Silt & Sand 

7• -- 10" R@d Brown Fine Sand 
to· -- 15" Red Brown Fine Sand 
4 5• -- t9• Or.1nge Brown Fine Sand 
19• -- 24• OrangP Brown Fine S•nd 

J07~ 24· 33• DSF' 
~3· -- 37• · 6r.1y Grt-en River Clay 

70$ 0( 3026 o• ]• Dt1rk Brown Silt & St~nd .,. 12. Dark Brown Silt & Sand 
12• -- 17 .. Red Brown F1n~ Sand 
17• -- 22" Oran·ge .Brown Fine Sand 22• -...: 27• Orangtt Brown Fine Sand 2?• -- 28• J)Gf" 
28• -- 14" River Cl~y 

·~~ oc ::z? o· -- S" Dark Brown Silt 
~· - 7• RLtd Brown Silt & Sand W/Grey Clay Partings , . ... _ 1t• 

Rttd Brown Silt & S•nd W/Grey Cl•y Partings 11• -- 15• Red Brmen Silt & Sand W/Gr~y Cl•y Partings lS• - 20• Rt!d Brown Silt W/Incre~sing Gray Clay Partings !~n 20• 
26• -- 26• DGF 

-- 27• DGF 27• 
-- 31" Rivl!r Cl•r W/ Root~ Etc. 
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Location Sample * Depth Sedi•ent Description 

90S OE 3029 0" 6" D~rk Bro~n Silty Sand 
6 .. ]• Dark Brown Silty Sand , .. 11 .. Orang~ Brown Fine Sand 
11" 17" Orange Brown Fine Sand w 21" Orange Brown Fint- Sand 

3030 21" 27 11 DGF 
27" 31 .. DGF 
31" 37" River Clay 

lOOS OE 3031 0" -- 7" Dark Brown Silty S~nd 
,. -- 10" Dark Brown Silty Sand 
!0: --- 17" Orange Brown Fin~ Sand 
17• 2~· Orange Brown Fine Sand 

3032 zq" 30" Mixtur~ Orange Brown & L/Brown F'ine s 
30" 33" M:ixtur~ Orange Brown & L/Brown Fine Sand 
33" 37" Mixture Orange Brown & L/Brown Fine Sand 
37" 44" Mixture Orange Brown & l/Brown Fine Sand qq• At Water Table No R~covery 

1005 25E 3033 0" 6 .. Dark Red Brown Silt 
6" s· Dark R~d Brown Silt 
8" 12" Orange Brown Fine Sand 
12 .. 18" Orange Brown Fine Sclnd 
18" 23" Orange Brown Fine Sand W/Gray Clay Partings -23" 28 ... Orange Brown Fine Sand W/Gr..ay Clay Partings 3034· 28" 33" DGF 
33" 36" DGF 
36" 37 .. River Cl.1y 

1005 ~OE 3035 0" -- 10" Dark Red Brown Silt 
10• 1S .. Orange Brot~~n Fine Sand 
15" 19"' Orange Brown Finv Sand 
19" 2~ .. OrangP Brown Fine Sand 24 .. 29" Orange Brown Fintt Sand W/Grey Layers 
29" 36"' Riv~r Clays & Roots 

1005 7SE 3036 0 .. 3" Orq•nics 
J• ~- Dark Brown loaiD 
5" 12" ORS So~e Gray Partings 
12" 17" DRS Incr•asing Orange Color - S~nd lr 23" ORS Increasing Orange - ftore Gray Bl~bs 
23" 27 .. ORS Gray Clay at Base 

3037 27" 32" Dark GrPy FinPs - Clay 
32" 36" Root Zone 

EOH - 36" 
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Location Sample M Depth Sedi•ent D~scription 

1005 lOOE 

755 lOOE 

7~S 7~E 

755 50E 

50S lOOE 

3038 

3039 

g• -- 3" 
3" -- 15" 
13" 
(5" 18" 
18" so• 
50" S6" 

Organic Zone No S••ple 
ORS Fine Sand 
Cl~y P~rtings 

ORS Bright Orange Fine S~nd W/Gray Clay Mix 
DGF -- Brown (Oxidized ?) Sand Zone 
River Gravels 
EOH - 56• - Bentonite Added 

0" 
3040 1" 

3" 
a· 

1~ Org~nic Material No Sa•ple 
3" DRS - Red Orange Silty 
8" ORS- Yellow Brn Silty W/Gray Partings 
10" ORS - Yellow Red Sandy 

3041 10" 16" DGF - Grey Clay & Caving DRS 
32" DGF - "odeling Clay 

3044 

16. 
32" 37" River Clay - ftixed W/Roots Structures 

EOH - 37" 

1" · Or9anic Zone - No Saaple 
7" ORS Reddish Brn Sandy Loam •!Pebbles 
12" ORS - Increasinq Orange Red Gravelly 

Sand W/Wood 
17" ORS - Reddish Brown Gravel W/Sand 
32" ORS - Reddish Brown Sand & Gravel 
38" ORS - Mottled R•ddish Brn Sand & Gr~vel 

M/Grey Sand 
45" DGF - ~dRling Cl~y 

52~ DGF - Incr@asing Black Mottling W/O~ganic 
ftateri•l - Hole Caving 

62". Riv@r Clay W/Roots No Sample 
. "EOH - 62" 

C)" 2" 

2" -- a· 
8" 23" 

Surface Orq~nic Layer 
ORS W/Wood Frag•ents 
ORS - Orange Red Sandy Gossen Like 
W/Soae Clay Partings 
End of Saeple 

23" - 29" Org~nic Rich Gray - Green River Clay 
EOH - 29" 

~1· 
.fz· 

Surf•ce lily•r 
DRS - Yellow Brown W/Clay Partinqs 
ORS - Mottled Yellow/Brown S~nd 
W/11or@ Clay 

12· ORS - Cl~y Zone 
17" ORS - Reddish Orange Sand 

3046 17" zs- DGF - "~SSlV@ Brown/Gray Clay 
25" 
44 .. 

44" DGF - laain•ted Gr•y Clay Hole Caving 
47" Root Zone - River Clay 

EOH - 47" 



50S 75E 

~OS 2SE 

255 75E 

1005 25111 

lOOS SOW 

lOOS 7SW 

Depth 

o· -- 2" 
3047' 2" -- 10" 

10" 13" 
'3" 21" 

Sedi•ent Description 

SurfAce Lay9r - No Sa•pl~ 
Reddish - Brown ·s~ndy ORS W/Pebbles 
Mottled Gray Sand in ORS 
DRS - Grad•s Into Lighter Gray Than Brn 
Then Reddish Orange like S•nd 

3048 24· J7• DGF - ftassive Gray Clay 
37" 45" River Clay Root Zone 

EDH - 45" 

o• 
3049 2" 

a· 
2• Surface Organic Layer 
8" DRS - Pebbly Bro~n Sand 
17" ORS - Redish Brown To Orange Sand 

W/Pepples 
31" ORS - Orange - Yellow 
38 DGF - Gray Clay 
45" Gray Green River Clay Root Zone 

1~ ORS - Sand Orange Brown at Surface -
6" Yello~ Brown Sand W/Clay Partings 
15• ORS Increasing Gray - Gray/Brn Clay 

3052 15" 
23" 

Brioht Orange Layrt At Botto. 
23" DGr - Massive Gray - Brn Clay 
29" River Clay/Gravel I Roots 

3053 
3054 

3055 

3056 

3057 

3058 

Q" -- ts• 
.15" - 20" 
22" 

0" -- q• 
4" -- 8" 
Hit Log 
8" -- 12" 

1'2" 15" 
15" -- 20" 
21" 

o" -- e· 
~· -- lS" 
LS• 18" 
18" 27" 
27• 30" 

EOH - 29• Bentonite added 

Orange/Red S•ndy loa• 
LGF/DGF 
Org.1nics 
EOH - 22" ~~ntonit@ Ad~@d 

Dark Brown Sand/Silt 
Oranqe Red Sandy ~/Clay Partings 
11oved 12• E 
Orange Red Sandy W/Cl~y Partings 
LGF/Red Sandy 
DGF 
Organics 
EOH - 21'" 

D.ark R~d Loa• 
Orange Red Sandy 
Light Yellow Sandy W/Cl~y Partings 
LGF 
Orq~nic:s 

EOH - J2• Bentonite Added 
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Loc~tian S~MplR I Depth Sedi•ent Description 

100S 100W 3059 o• -- 9~ 

9• -- 20" 
D.t r k R~ Loa• 
Liqht Red /Orange Sandy 

755 100W 

755 75W · 

7SS SOW 

7SS 2SW 

50S 25W 

SOS 75W 

20" 28" 
3060 28" 38• 

Light R~d/Dranq@ Sandy W/Clay Partings 
DGF 

3061 

3062 

3063 

3064 

3065 

3066 

3067 

3068 

3069 

3070 

38" 40• Org•nics 
EOH - 42" Bentonit• Add@d 

q• -- 18" Orange/Red Sandy 
ta• -- 23" Orange/Red Sandy W/Clay P•rtinqs 
23" -- 38" LGF 
38" -- 42" Organics 

EOH - 42" 

o• -- 14• 
14" 17" 
17" -- 20" 

·O• -- 12" 
12" 18" 
18" 20" 
20" 22" 

, ... ·-- t~· 
1'1" -- 20" 
21• 

o· -- 13" 
13" -- 22" 

0" -- 3" 
3" -- 18" 
.ta· 27" 
27" Jo· 
Jo• 32· 

Orange R@d Sandy 
Oranqe Red Sandy W/Clay P~rtinqs 

.,..Hit LQq 
lmveo 12" E 
DGF 
Orq•nics 
EOH - 25" 

ORS 
DRS M/Clay Partings 
DGF 
Organics 
EOH.- 24" 

ORS - Hit LoQ 
ftoved 12" E 

··ORS 
ORS N/Clay Partin9s 
Organics 
EOH 22" 

ORS 
ORS W/Clay Partinqs 
No DGF 
EOH - Z2" 

ORS 
Orange Sandy 
Or~nge Sandy W/Clay Partings 
LGr Very Thin layer 
Or-qanics 
EOH - 32 .. 
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location S~mple W D@pth 

zss toow 3071 o• -- a• 
s· -- 35• 
J6• -- Ja• 

2~S 7SW 3072 0" -- 20• 
20" -- 32· 
32" 

255 sow J073 o~ -- 10• 

2SS 25ld 

255 lOOE 

ON 100E 

2SN 75E 

50N lOOE 

10" 20" 
20" -- 28• 

3074 0" 
s-

3075 . 0" -- 16• 
16" - 23• 
.25• -- 29• 

3076 29" -- 60" 

3077 

30?8 

·3079 
3080 

3081 

3082 

o· -- a· 
.e .. -- ·tt• 
11" -- 27" 
27. -- 33" 

,()" -- 1 5" 
15" -- 25" 
26" --

o· -- e· 
8" -- 26" 
26" 34" 

Sediment Description 

ORS 
River Clay 
River Gravels 
EOH- 38" Bentonite Added 

DRS 
River Clay 
River Gravels 
EOH - 33" Bentonit2 Added 

ORS 
ORS W/Clay 
River Gravels 
EOH - 28" Bentonite Added 

ORS 
ORS W/Gr~vels 
No Clay layer 
EOH - 39" 

ORS 
OR$-Wl~ P•rting 
Gt,.vel Le~ 
I)GF' 
Unable To Deter•ine De_pth of DGF 
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Auger Not long Enough to Reach River Clay~ 
EOH - 60 • 

ORS 
DRS W~lay .. Partings 
DGF 
Organic Root Zone 
EDH - 40" Bentonite Added 

ORS 
DGF 
Organic Root Zone 
EOH - 3S" Bentonite Added 

ORS 
ORS W/Clay P~rtings 
DGF 

34• -- 44• Orqanic Root Zone 
EOH - ~6· Bentonite Added 



Loc~tion Saeple " Depth SPdim&nt DPscription 

75N lOOE 3083 o• -- a• ORS 

75N 7SE 

75N SOE 

s• - 14" 
3084'" 14" - 24. 

24" 

ORS W/Cl~y Partings 
DGF 
Org~nics root Zone 
EOH - 30" Bentonite Added 

3085 o• -- J• ORS 
3• -- 12• ORS With light Gray Clay Partings 

3086 12" -- 20" LGF ORS Mix 90~/10~ 
21" 

3087 0" -- 8" 

3088 
B" -- ·11" 
11" -- 39" 
40" 

Organics 
EOH - 23" Bentonite Added 

ORS 
Yello~ Brown s~ndy 
DGF' 
Organics 
EOH - 44" Bentonite Added 

lOON lOOE 3089 0" -- 11" DRS 
11" -- 27• Gra~l& ~xed •ith Clay/Silt/Water 

156 

Hdle Cavin;' -- Unable to Retrieve Katerial 
B~tr 

EOH - 27• Enviroplug Added 

100 N 75E 3090 0" 
l" 

3" ORS 
45" ORS ~ With Gr•vels/Sand 

lOON SOE 

lOON 2SE 

lOON OE 

3091 

3092 
3093 

309q 
3095 

o• -- to" 
10" -- 38" 

0" -- 8" 
8" -- 14" 
15" 

O" -- to• 
10" 2q" 

Hole C~inq -- Unable to Retrieve "aterial 
~-~ 
EOH - 47" Enviropluq Added 

DArk ORS· 

ORS W/Gravels Hal~ Cav1nq - Un•ble to 
Retrieve Sa•ple Belo~~o~ 
EDH - 36" 

ORS 
DGF' 
River Gravels 
EOH - 28" B@ntonite •dd@d 

ORS W/Clay Partings 
DGF 

24" -- 26• Organics 
EOH - 27• Bentonite added 
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Depth 

90N OE 3096 o· -- tq• ORS W/Clay Partings 
3097 ltl" -- 25• DGf' 

2S" OrQanics 
EOH - 28" Bentonite Added 

BON OE 3098 o• -- 2t1• ORS 
2s• -- 32" River Gravels 

Nl DGF 
EOH - 32· Bentonite Added 

70N OE 3099 0" - 22" ORS 
22" -- 29" River Gravels 

No DGF 
EOH - 29. Bentonite Added 

60N OE 3100 o• -- a· ORS 
a· - ta• Sandy Yellow 

:SlOl 19" -- 35" DGF' 
36" Orq.tnics 

EOH - 37" Bentonite Added 

7SN 2SW 3102 o•- 7" Ors 
:'/If -- 18" Y•llow Gre~n Sandy 

3103 18- -- 28" DGF WIRed Sandy "ix 
29" River Gravels 

EOH - 32" Btm toni te Added 

7SN SOW 3104 o• -- 11• ORS 
11" - 20" ·YelloN Sandy/DRS 

3105 21" _.:., 47". DGF 
48" Organics 

EOH - 53" Ben toni te Added 

7SN 7SW 3106 0" -- 12" ORS 
3107 13" -- 20" DGF 

21" Orqanic:s 
EOH - 28" 

ON 90W 310EL o• - 14" River Gravels~ 
14" - 18" ORS W/Burnt Log ftat@ri•l 
18" -- 32" ~ Brown Clays 

NO.DGf" 
32· -- 39" River Gravels 

EbH - :sv-
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Depth S~i•ent Description 

ON SOW 3109 0" -- ,. ltiv~r- Gravel& 
7" --25" ORS ¥19rqani cs 
25.. -- 32" Y~aw Gla¥ W/ORS 
32" -- 41" ·tliv•r- Gra»efs 

tb DGF' 
EOH - 41" Bentonite Added 

ON 70W 3110 0" -- 12" River Gravels 
12" -- 40" ORS 

t«JDGF 
41" -- 47" River Gravels 

EDH - 48" Ben toni te Added 

lOS OE 3111 0" -- ?" ORS 
t7• 24" Yellow Bl•ck Sandt 

3112 24" - 30" DGF 
:so· 35" Orqanics 
35" -- 41" Clay 

EOH - 4tl" 
~ 
~ OE 3113 o· -- 13" ORS River Gravel Mix 

tJ• -- 20 .. DRS W/Clay Partings 
20" -- 34" River Gr.tvels 

Nl DGF 
EOH - 34" Bentonite Added 

40S OE 3114 o• - 22" ORS 
22" -- 38" Cl•ys W/Orqanics 

Nl DGF 
EPH - 38" . Berttoni te ·Added 



SPLNUTYPE 
4001 
4002 
4003 
4004 
4005 
4006 
4007 
4(1(18 
4009 
4010 
401i 
4012 
4013 
4014 
40i5 
4016 
4017 
4018 
40i9 
4020 

NOnH EAST THK 
100 125 
100 
50 
0 

-50 
-50 

-100 
-100 
-125 
-125 
-125 
-125 
f~r: 

-!.l..J 

-125 
-125 
-125 

;.-,c
.i.l..i 

i25 
125 
125 
125 
125 
125 
100 
100 
50 
50 
0 
0 

-50 
-50 

-125 -100 
-125 -100 
-25 
-25 

1.1 
1.1 
i.9 
2.9 

0.16 
2 

0.66 
'i 
L 

1.5 
2.25 
1.33 
0.66 
1.25 
1.6 
1.5 
2.1 

1. 75 
0.16 
1.5 

0.66 

sc DESC 
1 med bn sandy wi lt gy ptgs 

11 DGF 
11 DGF 
11 DGF 
7 yellow sandy 

11 DGF 
7 yellow sandy 

11 D6F 
7 yello111 sandy 

11 DGF;organics at 49n 
4 rd or sandy 

11 DGF 
4 orange sandy 

11 DGF;or ptgs 
4 orange sandy wi bn ptgs 

11 DGF 
4 or sandy 

11 DGF 
8 or yellow sandy 

11 DGF 

159 



APPENDIX III: 
SEDIMENT SAMPLE METALS 

CONTENT DATA 
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l=jiGS 
2=FLOATS 
3=0RGS 

SURFER MEGAFILE FOR SOILDAT INFO 4=CLAY 
5=6RAV 

SPLNUNORTHEASTICOLLAR FROM TO THICK PB 7. ZN a; 
It 

1001 -2.5 -4.8 2202.25 2202.25 2200.65 i.10 2.01 i i.~ 
is\J\oo! 

1002 -2.5 -4.8 2202.25 2200.65 2199.85 0.80 '1 "'J'i 1.63 L•.l-1 

1003 -2.5 -4.8 2202.25 2199.85 2199.35 0.50 2.16 2.00 
1004 -2.5 -4.8 2202.25 2199.35 2198.95 0.50 2.07 2.38 
1005 -2.5 -4.8 2202.25 2198.95 2198.45 0.50 0.90 1. 55 
1006 -2.5 -4.8 2202.25 2198.45 2197.90 0.80 0.47 1.14 
1007 ") r: 

-Loo.! -4.8 2202.25 2197.9 2196.32 0.70 0.11 0.51 
1008 -2.5 -4.8 2202.25 2196.32 2195.65 0.43 0.03 0.22 
1009 I -160 2201.77 2201.77 2200.17 1. 30 1. 36 0.60 0 

1010 6 -160 2201.77 2200.17 2199.04 0.85 1.24 0.46 
1011 6 -160 2201.77 2199.04 2198.47 0.65 Oa23 O.i9 
1012 6 -160 2201.77 2198.47 2197.27 0.70 0.11 0.12 
1013 (i -100 2201.74 2201.74 2200.56 1.18 1. 50 0.54 
1013 0 -100 2201.74 2200.56 2.04 0.44 
1014 0 -100 2201.74 2200.56 2199.74 0.82 1. 03 0.38 
1015 0 -100 2201.74 2199.74 2198.64 1.10 0.37 0.31 
1016 0 -100 2201.74 2198.64 2197.14 0.75 0.10 0.21 
1017 (i -50 2202.83 2202.83 2202.55 0.28 1.83 0.78 
1018 0 -50 2202.83 2202.55 2202.45 0.10 2.40 0.73 
1019 0 -50 2202.83 2202.45 2201.35 1.10 I C'j 

i • .. Jl 0.68 
1020 0 -50 2202.83 220i. 35 2200.33 0.95 1. 89 0.53 
1021 0 -50 2202.83 2200.33 2199.83 0.50 2.98 1. 41 
1022 0 -50 2202.83 2199.83 2198.93 0.85 2.49 1. 58 
1023 0 -50 2202.83 2198.93 2198.33 1. 30 o. 14 0.29 
1024 0 -50 2202.83 2198.33 2196.77 0.60 0.19 0.25 
1025 50 I) 2201.79 2201.79 2201.33 0.46 2.76 1.09 
1026 50 (l 2201.79 2201.33 2200.87 0.46 1. 94 0.76 
1027 50 (l 2201.79 2200.87 2200.04 0.38 L4i 1. (H) 

i028 50 (l 2201.79 2200.04 2198.79 0.92 1. 5i 1. 87 
1029 50 0 2201.79 2198.79 2198.54 0.25 3.04 ") ,..., 

1.• ·-'L 

1030 50 0 220i. 79 2198.54 2197.29 0.75 0.36 1.06 
1030 50 0 2201.79 2197.29 0.24 0.98 
1031 50 0 2201.79 2201.79 2196.91 0.31 0.4(! 
1032 50 I) 2201.79 2196.91 2195.29 0.07 0.06 
1033 50 -50 2201.89 2201.89 2201.39 0.50 t'i t'iol 1.38 .L.aL.i 

1034 51) -50 2201.89 2201.39 2200.06 0.33 2.31 0.42 
1035 50 -5(1 2201.89 2200.06 2199.06 1. 00 , "'j 

i.oi.J. 2.76 
1036 50 -50 2201.89 2199.06 2198.89 0.17 2.10 2.1 i 
1037 5(1 -50 2201.89 2198.89 2196.56 0.92 0.05 0.60 
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SED 
1 

") 
L 

2 
4 
4 
4 
4 

1 
4 
r: 
..J 

7 
.:! 

2 
4 
r: 
..J 

, 
i. 

1 
1 
1 
4 
4 
4 

2 

2 
4 ,. 
o,J 

4 
5 

, 
i. 

2 
4 
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1037 50 -50 2201.89 2196.56 0.05 0.59 3 
1038 -50 (l 2202.19 2202.19 2201.77 0.17 1.04 0.88 
1039 -50 0 2202.19 2201.77 220i.19 c . .,!: 

s,L,,J 2. i 1 0.43 
1040 -50 0 2202.19 2201.19 2200.61 0.25 2.12 2.00 "\ 

L. 

1041 -50 (! 
.l 2202.19 2200.61 2199.19 0.50 0.64 0.46 4 

1042 0 -20 2202.49 2202.49 2200.99 1.17 1. 97 0.80 
1043 0 -20 2202.49 2200.99 2199.59 0.79 2.08 0.90 
1044 (I -20 2202.49 2199.59 2i98.99 0.66 2.14 1. 87 

,., 
L. 

1045 (l -20 2202.49 2198.99 2198.49 0.50 2.45 'i .,,. 
"''')..) 2 

1046 (! -20 2202.49 2198.49 2197.99 0.50 0.77 0.76 5 
1047 0 -30 2202.58 2202.58 2201.25 1. 33 1.84 0.90 
1048 0 -30 2202.58 2201.25 2201.00 0.25 'i ~'1 0.80 L• ·-1L 

1049 0 -30 2202.58 2201 2199.58 0.66 2.48 2.71 "\ 
L. 

1050 (I -30 2202.58 2199.58 2198.91 0.83 0.38 o. 72 4 
1050 0 -30 2202.58 2198.91 0.44 0.78 3 
i051 0 -30 2202.58 2202.58 2196.41 0.33 (! C'~ 

\.'•'-''-• 0.42 5 
1052 0 -40 2202.76 2202.76 2202.01 0.75 1.93 0.62 
1053 0 -40 2202.76 2202.01 2200.86 0.25 1. 34 0.38 "\ 

L. 

1054 0 -40 2202.76 2200.86 2200.09 0.17 1. 99 0.58 1"1 
i. 

1055 I) -40 2202.76 2200.09 2199.59 0.17 2.58 1 . .,1"1 
oi.L. 2 

1055 0 -41) 2202.76 2199.59 2.44 1.17 't ..... 

1056 0 -40 2202.76 2202.76 2198.84 0.42 0.63 0.64 4 
i riC'i 
J.\.'.JI 0 -60 2202.61 2202.61 220i.69 0.92 1.69 0.65 1 
1058 0 -60 2202.61 2201.69 2200.78 1. 83 1. 79 0.40 1 
1059 (I -60 2202.61 2200.78 2200.61 0.17 2.17 0. 77 "\ 

i. 

1060 I) -60 2202.61 2200.61 2200.03 0.25 0.26 0.17 4 
1061 0 -60 2202.61 2200.03 2199.19 0.17 0.11 0.22 4 
1062 10 0 2202.05 2202.05 2201.13 (! ·")C' 

...... .J 1.64 1.28 1 
1063 10 I) 2202.05 2201.13 2200.30 0.50 2.39 0.83 1 
1064 10 0 2202.05 2200.3 2199.80 0.42 1"1 C'") 

i.o.J"- 2.42 2 
1065 10 0 2202.05 2199.8 2199.05 0.50 2.48 2.30 2 
1066 10 0 2202.05 2199.05 2198.38 0.25 1.02 1.18 'i 

L. 

1067 20 (l 2201.75 2201.75 2200.42 0.50 L 78 0.92 
1068 20 0 2201.75 2200.42 2199.08 0.33 ; ""11'\ 1. 54 1"1 

lo I L. L. 

1069 20 0 2201.75 2199.08 2198.25 0.17 ~ Jill.,. 2.98 '} Lo i,_._\ .;.. 

1070 20 0 2201.75 2198.25 2196.58 0.17 0.40 0.42 4 
1071 31) 0 2201.98 2201.98 2200.65 0.50 1.83 0.69 i 
1072 30 (l 2201.98 2200.65 2199.Bi 0.33 1. 82 0.74 1 
1073 3 .. ' v 0 2201.98 2199.81 2199.15 0.33 1. 71 1 i'i 

•IL 2 
1074 30 0 2201.98 2199.15 2198.56 0.33 2.22 2.20 2 
1075 30 r"l 2201.98 2198.56 2197.40 0.17 0.39 0.66 4 \1 

30 (l 220i.98 2195.73 5 
1076 40 (l 2202.01 2202.01 2201.09 0.33 2.07 0.97 
i077 40 0 2202.01 220i.09 2200.76 0.17 2.10 0.80 
1078 40 0 2202.0i 2200.76 2200.26 0.25 2.18 0.81 
1079 40 I) 2202.01 2200.26 2199.84 0.08 1.14 1.57 2 
1080 40 0 2202.01 2199.84 2199.26 0.17 2.05 " C'l: i.o.JJ 2 
1081 40 (! 2202.0i 2i99.26 2197.51 0.17 0.83 0.84 4 
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40 ,., 2202.01 2196.09 5 i) 

1082 -20 40 2201.68 2201.68 2200.93 0.75 1.90 C' 01 s, J<J 

1083 -20 40 2201.68 2200.93 2200.39 0.54 L94 2.15 
1084 -20 4!"! ,_, 2201.68 2200.39 2200.05 0.33 i /'l"T ,1.j 2.17 ~. 

i. 

1085 -20 40 2201.68 2200.05 2199.64 0.42 2.26 2.37 
,.., 
i. 

1086 -20 40 2201.68 2199.3 2198.85 0.46 4 "TC:: 1.04 "\ 
1. i :.1 t. 

1086 -20 40 2201.68 2198.85 1. 61 1.09 < 
·-· 

1087 -20 4(1 2201.68 2201.68 2199.30 0.33 2.29 2.54 "\ 
I. 

1088 -20 40 2201.68 2199.3 2197.68 0.17 0.35 0.90 4 
-20 40 2201.68 2195.68 5 

1089 -20 0 2202.54 2202.54 2201.37 0.50 1. 86 i. 58 
1090 -20 0 2202.54 2201.37 2200.71 0.33 1~92 1. 82 
1091 -20 (l 2202.54 2200.71 2200.62 0.17 2.69 2.01 2 
1091 -20 0 2202.54 2200.62 2.79 1. 78 3 
1092 -20 0 2202.54 2202.54 2200.29 0.17 2.13 1. 25 1 
1093 -20 0 2202.54 2200.29 2199.79 0.17 0.25 0.57 4 

-21) 0 2202.54 2198.87 c 
.J 

1094 .,,, 
._t_J -20 2202.06 2202.06 2200.73 0.50 2.03 0.51 

1095 20 -20 2202.06 2200.73 2199.56 0.50 1.89 1.07 
1096 20 -20 2202.06 2199.56 2199.23 0.33 2.04 1. 84 'i ... 
2001 0 50 2201.34 2201.34 2200.84 0.17 ") 'i< 

1-• L·.• 0.93 
2002 0 50 2201.34 2200.84 2200.51 0.25 i. 87 0.60 • 1 

2003 0 50 2201.34 2200.51 2200.17 0.17 1.32 i. 34 2 
2004 (l 50 2201.34 2200.17 2199.76 0.25 2.04 2.01 1"\ 

i. 

2005 0 C'r\ 
,,}>.1 2201.34 2199.76 2199.26 0.25 2.36 1.82 'i ... 

2006 0 50 2201.34 2199.26 2198.76 0.50 i. 88 2.0i 2 
(I 50 2201.34 2198.17 3 
(l 50 2201.34 2196.26 5 

2007 ")C:: 
.. ,J 25 2201.59 2201.59 2201.01 0.25 2.41 0.83 

2008 25 '1C:: 2201.59 2201.01 2200.67 0 "\C 1. 44 0.59 ,;.~,J ,£..; 

2009 I"!C 1"\C 2201.59 2200.67 2200.34 0.25 ' ,.,, 0.63 i..J i..J l. 1.·-· 

2010 "\C 1"\C:: 2201.59 2200.34 2200.17 0.17 2.53 2.16 1"\ 
i..J i.t.! ..::. 

2010 25 25 2201.59 2200.17 1. 96 2.02 3 
2011 ")C I"!C" 220i. 59 2200.17 2199.67 0.50 2.33 2.21 "\ 

.. .J i..J i.. 

2012 'iC: 25 2201.59 2199.67 2199.01 0.17 2.81 1.86 1"\ ... -..~ i. 
1"\C:: ·ji:' 2201.59 2197.8 c 
L...J ... :..! t.! 

2013 50 50 2201.58 2201.58 2201.00 0.17 i.85 0.71 
2014 50 50 2201.58 2201 2200.75 0.17 2.48 1. 31 2 
2015 50 50 2201.58 2200.75 2200.41 0.17 2.14 0.34 
201b 50 50 2201.58 2200.41 2200.25 0.17 2.69 0.64 
2017 50 50 2201.58 2200.25 2200.00 0.08 2.76 1. 73 2 
2018 50 50 2201.58 2200 2199.75 0.17 3.01 1.51 2 
2019 50 ct ... 2201.58 2199.75 2199.50 0.08 1. 93 0.65 4 ,J\.i 

2020 50 50 2201.58 2199.5 2198.75 0.17 0.14 0.41 4 
50 50 220i.58 2195.41 c:: 

.J 

2021 -50 50 2202.65 2202.65 2202.23 0.17 1.57 0.53 
2022 -50 50 2202.65 2202.23 2201.82 0.17 1.10 0.35 
2023 -50 50 2202.65 2201.82 2201.57 0.17 , 1"\! 0.31 i.o.i.l 



2024 -50 
2025 -50 

50 2202.65 2201.57 2201.23 0.17 
50 2202.65 2201.23 2201.07 0.08 
50 2202.65 2201.07 2200.23 0.08 

2.29 
2.30 

0.22 
0.30 

2026 -50 1.23 2 
2026 -50 
2027 -50 
2028 -50 

50 2202.65 2200.23 2202.65 2.05 0.80 3 
50 2202.65 2202.65 2200.65 0.17 2.92 1.54 2 
50 2202.65 2200.65 2200.32 0.17 2.60 0.87 4 
50 2202.65 2197.48 5 -50 

2029 -50 -50 2202.23 2202.23 2201.81 0.17 1.50 0.56 
2030 -50 -50 2202.23 2201.81 2201.48 0.17 2.32 0.66 2 
2031 -50 -50 2202.23 2201.48 2201.15 0.17 2.01 0.58 
2032 -50 -50 2202.23 2201.15 2200.81 0.17 2.80 0.59 2 
2033 -50 -50 2202.23 2200.81 2200.48 0.08 0.44 0.40 4 

-50 -50 2202.23 2199.56 5 
2034 -50 -100 2201.85 2201.85 2201.27 0.17 1.38 0.50 
2035 -50 -100 2201.85 2201.27 2200.93 0.17 2.42 0.59 
2036 -50 -100 2201.85 2200.93 2200.68 0.17 2.95 0.62 
2037 -50 -100 2201.85 2200.68 2200.27 0.17 2.71 0.54 
2038 -50 -100 2201.85 2200.27 2199.93 0.17 0.12 0.16 2 
2039 -50 -100 2201.85 2199.93 2197.68 0.17 0.08 0.18 4 

2040 
2041 
2042 
2043 
2044 
2044 
2045 

2046 
2047 
2048 
2048 
2049 
2050 
2051 
2052 
2053 
2053 
2054 
2054 

2055 
2056 
2057 
2058 
2059 
2060 
2061 

-50 -100 2201.85 2199.56 5 
25 -75 2201.94 2201.94 2201.36 0.17 2.64 0.54 
25 -75 2201.94 2201.36 2201.11 0.17 1.48 0.57 
25 -75 2201.94 2201.11 2200.86 0.17 2.60 0.77 
25 -75 2201.94 2200.86 2200.52 0.17 2.52 0.49 
25 -75 2201.94 2200.52 2200.44 0.17 2.64 0.89 
25 -75 2201.94 2200.44 2201.94 2.77 0.70 3 
25 -75 2201.94 2201.94 2200.02 0.17 0.58 0.28 4 
25 -75 2201.94 2198.02 
50 -75 2201.69 2201.69 2201.19 0.17 2.37 

5 
0.83 1 

50 -75 2201.69 2201.19 2200.86 0.17 2.24 0.75 
50 -75 2201.69 2200.86 2200.44 0.17 1.02 0.41 
50 -75 2201.69 2200.44 2201.69 2.60 0.92 3 
50 -75 2201.69 2201.69 2200.02 0.17 2.59 0.59 
50 -75 2201.69 2200.02 2199.69 0.17 2.02 0.73 
50 -75 2201.69 2199.69 2199.27 0.17 2.65 1.74 2 
50 -75 2201.69 2199.27 2199.44 0.17 1.76 1.40 2 
50 -75 2201.69 2199.44 2198.86 0.17 2.36 1.71 2 
50 -75 2201.69 2198.86 2.10 1.39 3 
50 -75 2201.69 2201.69 2198.52 0.17 2.39 2.92 2 
50 -75 2201.69 2198.52 2.27 2.70 3 
50 -75 2201.69 2198.02 4 
70 -25 2201.65 2201.65 2201.23 0.17 2.65 1.43 1 
70 -25 2201.65 2201.23 2200.82 0.17 2.63 0.96 1 
70 -25 2201.65 2200.82 2200.40 0.17 2.18 0.53 1 
70 -25 2201.65 2200.4 2200.07 0.17 2.71 0.80 1 
70 -25 2201.65 2200.07 2199.82 0.17 1.96 1.87 2 
70 -25 2201.65 2199.82 2199.57 0.17 1.48 1.68 2 
70 -25 2201.65 2199.57 2199.23 0.17 2.24 3.86 2 
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2061 
2062 

2063 
2064 
2065 
2066 
2067 
2068 
2069 
2070 
2071 
2072 
2073 
2074 

70 -25 2201.65 2199.23 
70 -25 2201.65 2201.65 2198.90 
70 -25 2201.65 2197.82 
70 -25 2201.65 2193.32 
75 

75 
75 
75 
75 
'TC' 
J,j 

75 
7~ 
IIJ 

75 
75 
'1'::: 
i..J 

25 

25 

2202 2202 2201.58 
2202 2201.58 2201.25 
2202 2201.25 2200.83 
2202 2200.83 2200.50 
2202 2200.5 2200.17 
2202 2200.17 2199.83 
2202 2199.83 2199.58 
2202 2199.58 2199.33 
2202 2199.33 2199.17 
2202 2!99.17 2198.83 
2202 2198.83 2198.42 
2202 2198.42 2198.25 

2074 75 2202 219;3,25 

O.i7 
i.i.l! 

0.17 
o. i7 
0.17 
0.17 
O.i7 
0.17 
0.17 
0.17 
0. i 7 
0.17 
0.17 
,..., ;'"T 
i,i. l i 

2.28 
3.20 

1. 95 
1. 37 
1. 50 
1.48 
1. 74 
1.83 
i. 65 
2.47 
2.14 
1. 38 
1. 91 

.. .., 77 7 
f. I.).,) ·~' 

2.23 2 

0.91 
0.75 
0.57 
0.58 
0.58 
0.63 
0.56 
0.56 
0.64 
0.54 
0.91 

4 
5 

5.05 2 
; .,..., :y 1'·1 ., 
i I.:: i L I ·-'L .• i 

2075 
2076 
2077 

75 
75 

1iC 
i...J 2202 2198.42 2198.25 0.17 1.64 0.86 1 

2202 2198.17 2197.42 0.17 0.03 0.68 4 
2202 2197.42 2195.67 0.08 0.06 0.45 4 

75 
2078 -70 
2079 -70 
2080 -70 
2081 -70 
2082 -70 
2083 -70 
2084 -70 
2085 -70 
2086 -70 

25 2202 2195.67 
20 2202.51 2202.51 2202.09 
20 2202.51 2202.09 2201.76 
20 2202.51 2201.76 2201.43 
20 2202.51 2201.43 2201.18 
20 2202.51 2201.18 2200.84 
20 2202.51 2200.84 2200.59 
20 2202.51 2200.59 2200.34 
20 2202.51 2200.34 2200.09 
20 2202.51 2200.09 2199.76 

2086 -70 20 2202.51 2199.76 
2087 -70 
2087 -70 
2088 -70 
2089 -70 

20 2202.51 2202.51 2199.43 
20 2202.51 2199.43 
20 2202.51 2202.51 2198.59 
20 2202.51 2198.59 2196.68 

-70 20 2202.51 2!94.84 

0.17 
0.17 
O.i7 
0. 17 
o. i7 
0.17 
0.17 
0.17 

0.17 

0.17 
0.17 

2090 -25 -125 2201.49 2201.49 2200.41 1.083 
2091 -25 -125 2201.4q 2200.41 2200.24 0.167 
2092 -25 -125 220~.49 2200.24 2199.82 0.417 
2093 -25 -125 2201.49 2199.82 2199.24 0.583 

-25 -125 2201.49 2199.24 

1. 54 
1.75 
2.38 
"' !:"7 
'-·~·:.1 

2.27 
2.i2 
2.48 
2.70 

5 
0.84 1 
0.70 
0.46 
0.45 
0.57 
1. 52 
2.40 2 
2. 91 2 
3.71 2 

2.68 3.62 3 

2.71 
(l, 11 
0.06 

2.39 
2.08 
0.13 

3. 51 2 
2.44 3 
0.85 4 
0.40 4 

0.56 
0.77 

c:
J 

0.2i 4 
c:
,J 

2094 30 -125 2201.9 2201.9 2201.48 0.417 1.79 0.78 
2095 30 -125 2201.9 2201.48 2201.07 0.417 2.09 0.77 
2096 30 -125 2201.9 2201.07 2200.65 0.417 2.63 0.78 3 
2097 30 -125 220~.9 2200.65 2199.90 0.75 0.19 0.26 4 
2098 30 -125 220l.9 2199.9 2199.23 0.667 0.12 0.15 4 

30 -125 2201.9 2199.23 
2099 50 -150 LLUL.J 2202.3 2201.72 0.583 1.88 0.72 
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2143 (l 10 2201.8 2201.22 2200.05 1. i 7 2.03 i' .,., 
.S.ii. 

2144 0 10 2201.8 2200.05 2199.13 0.92 2.71 1. 93 " i. 

2145 (l 20 220i.67 2201.67 2200.00 1.67 2.i4 1.06 
2146 0 20 2201.67 2200.34 2198.75 1. 58 2.36 2.13 '1 

L 

0 20 2201.67 2197.84 4 
2147 0 30 2201.55 2201.55 2200.47 1. 08 1.84 0.58 1 
2148 0 30 220i. 55 2200.47 2198.63 1.83 2.49 1.29 2 

0 30 2201.55 2199.63 4 
2149 I) 40 2201.5 2201.50 2200.25 1.25 1. 81 0.83 1 
3000 0 40 2201.5 2200.25 2198.33 1. 92 2.68 2.03 2 

0 40 2201.5 2198.25 7 
.j 

3001 0 bO 2201.3 2201.30 2199.88 1. 42 2.11 1.29 
3002 0 60 2201.3 2199.88 2198.13 1. 75 ., :"'\-; 2.16 2 ..... i.l 

0 60 2201.3 2198.13 ., 
..) 

3003 (l 70 2201.2 2201.20 2199.78 1.42 2.41 1.46 
3004 (i 70 2201.2 2199.78 2198.70 i. 08 3.31 2.05 2 

(i 70 2201.2 2197.70 ,. 
..... 

3005 0 BO 2201.1 2201.10 2199.7i 1. 33 2.4 1. 34 
3006 (I BO 2201.1 2199.77 2198.68 LOB " ::-"T 1.67 2 i..,.Jf 

0 80 2201.1 2198.68 3 
3007 I) 90 2201 2201.00 2199.75 1.25 2.26 1.02 
3008 0 90 2201 2199.75 2197.67 2.08 ... .,= . .),..),.) 2.06 2 

(l 90 2201 2197.67 4 
3009 25 100 2200.5 2200.50 2197.83 2.67 2.05 0.63 1 
3010 'i= 

L.J 100 2200.5 2i97.83 2197.42 0.42 1. 71 i. 57 ., 
L 

25 100 2200.5 2197.42 4 
3011 1"\s= 

i...J 50 2201.46 2201.46 2200.46 1. (H) 2.12 0.58 1 
3012 25 50 2201.46 2200.46 2199.79 0.67 7 "'s= 

.j, i..J 1.83 2 
1"\C' 50 2201.46 2199.79 .., 
i..J ..) 

3013 25 -25 2201.72 2201.72 2199.14 2.58 1. 96 0.66 
3014 1"\C' -25 2201.72 2199.14 2197.30 1.83 2.75 2.16 2 i..J 

3015 'i= L..J -50 2202.25 2202.25 2200.17 2.08 2.16 0.73 
3016 'iC' -50 2202.25 2199.75 2198.42 1. 33 2.08 1.72 " L..! i. 

25 -50 2202.25 2198.42 5 
3017 25 -100 2201.72 2201.72 2198.89 2.83 0.8 0.31 1 

"'s= -100 220i.72 2200.05 = i...J ,J 

3018 50 -100 2201.7 2201.70 2199.03 2.67 2.19 0.57 1 
3019 50 -100 2201.7 2199.03 2197.95 1.08 3.91 2.5 2 

50 -l(H) 2201.7 2197.95 4 
302(1 50 -··.u::: 2201.83 2201.83 2199.75 2.08 2.28 1 1.-.J 

3021 50 -25 2201.83 2199.75 2198.08 1. 67 2.14 1. 93 'i 
L 

50 -25 2201.83 2198.(18 ,. 
.... 

3022 50 25 2201.5 2201.50 2199.92 1.58 1. 97 0.81 
3023 50 25 2201.5 2199.92 2198.42 1.50 2. 1 . i= l. i.J 2 

50 1"\C' 2201.5 2198.42 ., 
i..J ..) 

3024 -60 0 2202.23 2202.15 2200.23 1. 92 2.26 0.46 
3025 -60 I) 2202.23 2200.23 2199.48 0.75 4.16 2.39 , 

i. 

-60 0 2202.23 2199.48 4 



3026 -70 
-70 

3027 -80 
3028 -80 

-8(1 
3029 -90 
3030 -90 

-90 

0 2202.27 2202.27 2200.02 2.25 2.07 0.58 
0 2202.27 2199.94 4 
0 2202.31 2202.31 2200.64 1.67 1.99 0.79 
0 2202.31 2200.64 2200.06 0.58 3.06 2.8 2 
0 2202.31 2200.06 4 
0 2202.34 2202.34 2200.59 1.75 2.11 0.96 
0 2202.34 2200.59 2199.76 0.83 3.8 3.i3 L 

0 2202.34 2199.76 4 
3031 -100 0 2202.38 2202.38 2200.38 2.00 2.15 0.69 
3032 -100 0 2202.38 2200.38 2198.71 1.67 0.15 0.25 
3033 -100 25 2202.55 2202.55 2200.22 2.33 2.37 0.75 
3034 -100 25 2202.55 2200.22 2199.55 0.67 3.43 3.14 2 

-100 25 2202.55 2199.55 4 
3035 -100 

-100 
3036 -l(H) 

3037 -100 
-100 

3038 -100 
3!)39 -l(H) 

50 2202.7 2202.70 2200.28 
50 2202.7 2200.28 

2.42 1.95 

75 2202.45 2202.45 2200.20 
75 2202.45 2200.20 2199.78 
75 2202.45 2199.78 

2.25 2.06 
0.42 4.02 

4 
0.8 1 
3.2 2 

4 
100 2202.19 2201.94 2200.69 
100 2202.19 2200.69 2198.02 

1.25 2.05 0.79 
2.67 2 2.67 3.29 

-100 100 2202.19 2198.02 
3040 -75 100 2201.8 2201.72 2200.97 0.75 
3041 -75 100 2201.8 2200.97 2199.13 1.83 

-75 
3042 -75 

100 2201.8 2199.13 
75 2202.06 2201.98 2198.89 3.08 

1'\ .,. 

'-• .j 

2.93 
0.99 

r:: 
t.l 

2. 41 2 
4 

1. 41 0. 55 1 
3043 -75 75 2202.06 2198.89 2197.73 1.17 3.38 2.05 2 

-75 75 2202.06 2197.73 
3044 -75 50 2202.68 2202.51 2200.76 1.75 

-75 50 2202.68 2200.76 
3045 -50 100 2201.4 2201.32 2199.98 
3046 -50 100 2201.4 2199.98 2197.73 

-50 100 2201.4 2197.73 

1.33 

3047 -50 
3048 -50 

-50 
3049 -50 
3050 -50 

75 2202.45 2202.28 2200.70 1.58 
75 2202.45 2200.45 2199.37 1.08 
75 2202.45 2i99.37 

-50 

'jC 
J...J 
l'iC 
i..J 

2203 2202.83 2200.42 
2203 2200.42 2199.83 
2203 2199.83 

2.42 
0.58 

4 
1. 85 0. 86 1 

4 
2.06 1.26 1 
3.23 2.24 2 

4 
1.98 0.98 1 
3.42 2.39 2 

1.92 
3.1 

4 
0.51 
2.74 .:. 

4 
3051 -25 
3052 -25 

75 2202.2 2202.20 2200.95 1.25 2.42 
75 2202.2 2200.95 2200.28 0.67 3.53 

1. 65 

-25 75 2202.2 2200.28 4 
3053 -100 -25 2202.17 2202.17 2200.92 1.25 2.39 0.85 
3054 -100 -25 2202.17 2200.92 2200.50 0.42 3.67 2.4 2 

-100 -25 2202.17 2200.34 
3055 -100 -50 2201.95 2201.95 2200.70 
3056 -100 -50 2201.95 2200.70 2200.28 

-100 -50 2201.95 2200.20 
0.42 

0.99 
2.68 2 

.,. 

._\ 

3057 -100 -75 2201.93 2201.93 2200.43 1.50 2.05 0.68 
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3058 -100 -75 2201.93 2200.43 2199.68 0.75 3.08 2.64 2 
-100 -75 2201.93 2199.68 

3059 -100 -100 2201.92 2201.92 2199.59 2.33 
3060 -100 -100 2201.92 2199.59 2198.75 0.83 

-100 -100 2201.92 2196.75 

1i ·i"'i 
i..i.i 

4.25 

3061 -75 -100 2201.82 2201.82 2199.90 1.92 2.11 
3062 -75 -100 2201.82 2199.90 2198.65 1.25 3.11 

-75 -100 2201.82 2198.65 
3063 -75 -75 2201.72 2201.72 2200.05 1.67 
3064 -75 -75 2201.72 2200.05 2199.72 0.33 

-75 -75 2201.72 2199.72 

':1 i 
La! 

,. 1:" 
.••• .J 

0.8 

7 
·.) 

2.73 2 

0.58 
l'i ,., tj 
La!! i.. 

0.61 

1 
·J 

2.i5 2 ,. 
.... 

3065 
3066 

-75 
-75 

-50 2202.03 2202.03 2200.53 
-50 2202.03 2200.53 2200.36 

1&50 2.i5 0.67 
0.17 3.07 2.44 2 

-75 -so 22o2.03 2200.36 
3067 -75 -25 2202.35 2202.35 2200.68 1.67 2.44 0.67 

-75 -25 2202.35 2200.60 
3068 -50 -25 2202.35 2202.35 2200.52 
3069 -50 -75 2202.04 2202.04 2199.79 
3070 -50 -75 2202.04 2199.79 2199.54 

-50 -75 2202.04 2199.54 
3071 -25 -100 2201.79 2201.79 2201.12 

-25 -100 2201.79 2201.12 2198.79 
-25 -100 2201.79 2198.79 

1.83 

0.25 

0.67 

2.46 0.58 
2,12 
3.41 1.94 2 

3 
2.28 0.54 1 

4 
5 

3072 -25 -75 2201.79 2201.79 2200.12 1.67 2.1 0.59 
-25 -75 2201.79 2200.12 

3073 -25 -50 2202.77 2202.77 2201.10 1.67 1.9 0.67 
-25 -50 2202.77 2201.10 2200.44 0.67 

5 

1:" 
.J 

3074 -25 -25 2202.47 2202.47 2199.22 3.25 1.8 0.54 
-25 -25 2202.47 2201.80 5 

3075 100 2200.05 2200.05 2198.13 1. 92 0.7 
3076 -25 100 2200.05 2197.63 2195.05 2.58 1.81 
3077 0 100 2200.69 2200.69 2199.77 0.92 2.27 
3078 0 100 2200.69 2199.77 2198.44 1.33 3.16 

3079 
3080 

3081 
3082 

0 100 2200.69 2198.44 
25 
25 
"jl:" 
~t.i 

75 2200.69 2200.69 2199.44 
75 2200.69 2199.44 2198.61 
75 2200.69 2198.52 

1 'il:" 
'"'";,} 

0.83 
" ;;r i.. ... J...i 

. 'JC: 
··'• L-.J 

50 100 2200.31 2200.31 2198.14 2.17 2.62 
50 100 2200.31 2198.14 2197.48 0.67 2.42 

0.56 
1.18 2 
0.96 
2.09 2 

.., 

._\ 

0.86 
2.14 2 

i l")lj 
L I ~I.. 

1.78 2 
50 100 2200.31 2197.48 3 

JUSJ 75 100 2200.16 2200.16 2198.99 1.17 2.44 1.01 
3084 75 100 2200.16 2198.99 2198.16 0.83 2.64 1.88 2 

3085 
3086 

3087 

75 100 2200.16 2198.16 
75 
7:: .t.i 

75 
i!: 
lt.i 

75 2200.75 2200.75 2199.75 1. 00 .-. 1'\:'i 
i.ai.i. 

75 2200.75 2199.75 2199.08 0.67 2.97 
75 2200.75 2199.00 
50 2201.48 2201.48 2200.56 0.92 2.06 

0.75 

.., 

._\ 

1. 7 2 

0.78 
3088 75 50 2201.48 2200.56 2198.23 2.33 3.74 2.2 2 
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3089 
50 2201.48 2198.15 

100 100 2199.98 2199.98 2199.06 
100 100 2199.98 2199.06 

0.92 0.9 0.54 

3090 100 75 2201.48 2201.48 2201.23 0.25 0.76 0.42 
100 /~ 2201.48 2201.23 

3091 100 50 2201.48 2201.48 2200.65 0.63 1.71 0.73 
tnn 50 2201.48 2200.65 

25 2201.8 2201.80 2201.13 0.67 2.38 

3 

3092 100 
3093 100 

100 
3094 100 
3095 100 

25 2201.8 2201.13 2200.63 0.50 
25 2201.8 2200.55 

3.47 2,16 2 
5 

0 2198 2198.00 2197.17 0.83 
0 2198 2197.17 2196.00 1.17 

2.57 1.05 
2.6 1.86 2 

100 0 2198 2196.00 
0 2201 2201.00 2199.83 1.17 2.08 0.8 3096 90 

3097 90 
90 

0 2201 2199.83 2198.92 0.92 2.88 2.2 2 
0 2201 2198.92 j 

3098 80 0 2201.35 2201.35 2199.35 2.00 1.92 0.7 

3099 
80 0 2201.35 2199.27 
~A 
!V 0 2201.55 2201.55 2199.72 1.83 1.48 0.55 
70 0 2201.55 2199.72 

5 

5 
3100 60 0 2201.75 2201.75 2200.25 1.50 2.03 0.84 
3101 60 0 2201.75 2200.17 2198.83 

60 0 2201.75 2198.75 

i 77 
,.~~ 2.38 i.96 2 

3 
3102 75 -25 2201.65 2201.65 2200.15 1.50 2.46 0.87 
3103 75 -25 2201.65 2200.15 2199.32 0.83 2.63 1.76 2 

75 -25 2201.65 2199.23 5 
3104 75 -50 2201.69 2201.69 2200.02 1.67 2.31 
3105 75 -50 2201.69 2199.94 2197.77 2.17 2.45 1.97 2 

3106 
3107 

3108 

75 -50 2201.69 2197.69 
75 -75 2198 2198.00 2197.00 1.00 2.47 0.91 
75 -75 2198 2196.92 2196.33 0.58 2.26 1.66 2 
75 -75 2198 2196.25 
0 -90 2202.1 2200.93 2200.60 1.50 0.19 0.21 
0 -90 2202.1 2200.60 2199.43 1.17 
0 -90 2202.1 2199.43 

4 
5 

3109 0 -80 2202.24 2201.66 2200.07 2.08 0.76 0.23 

3110 

0 -80 2202.24 2200.07 2199.57 
0 -80 2202.24 2199.57 
0 -70 2202.32 2201.32 2198.99 
0 -70 2202.32 2198.90 

0.50 

~ ~7 
~.~~ 

4 
5 

0.86 0.32 

3111 -10 0 2202.27 2202.27 2200.27 2.00 2.24 1.09 
3112 -10 0 2202.27 2200.27 2199.77 0.50 2.45 1.97 2 

-10 0 2202.27 2199.35 4 
3113 -30 0 2202.5 2202.50 2200.83 1.67 2.1 0.61 1 

-30 0 2202.5 2200.83 
3114 -40 0 2202.47 2202.47 2200.64 

-40 0 2202.47 2200.64 
4001 100 125 2199.98 2199.98 2198.73 

1.83 2.05 0.48 1 
4 

1.25 1.78 0.56 1 
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4002 100 i'JI:; 2199.98 2198,73 2197.65 1.08 3.22 , , 
lk\J i. i. 

4003 50 i·"iC' 2200.3 2199.55 2197.63 1.92 i .,. 0.92 '=' lLJ i I ..:.• L 

50 i"c:' ~.J 2200.3 2197.80 2197.63 0.17 .;; 

50 125 2200,3 2197.63 4 
4004 0 125 2200.69 2200.44 2197.52 2.92 3.39 1. 59 2 

0 i"lc:' 
ii..J 2200.69 2198.52 2197.52 1. 00 7 

.J 

0 l"r: i...J 2200.69 2197.52 4 
4005 -50 125 2201.4 2201.07 2200.90 0.17 "l 7C" 

i.a·.J..J 1.07 1 
4006 -50 125 2201.4 2200.90 2198.90 2.00 3.36 2.05 "l 

i. 

-50 125 2201.4 2198.90 4 
4007 -100 p~: 2202.19 2201.86 2201.19 0.67 "l C""! 0.89 1 L..J L. • .J! 

4008 -100 125 2202.19 2201.19 2199.i9 2.00 2.98 2.36 "l 
i. 

-iOO i'iC' 2202.19 2199.19 't 
ii..J ..., 

4009 _i")l: 
lLJ l(H) 2202.19 2201.86 2200.36 1. 50 2.44 0.75 

40i0 -125 100 ":'•'1t1•1 ; I~ 
LL'-.'L: i 7 2200.36 2199.27 1. 09 2,82 2.26 2 

i'\1: 100 2202.19 2199.27 2198.11 1.17 7 
-Ll...J ..:.· 

1'"~1: 100 2202.19 2198.11 1:; 
- i.,J IJ 

4011 _i'}l:; 
1LIJ 50 2202.71 2202.21 2200.88 1.33 2.55 0.62 

40i2 -125 C':'"\ 2202.71 2200.88 2200.38 0.50 3.79 ? '}'j 
, 

•. i\! A.I~J. t.. 

1"11:" - i...J 50 2202.71 2200.38 3 
i'il: 

- i....! 50 2202.71 2200.04 4 
4013 -125 I) 2202.37 220i.87 2200.62 i 'il: 

I.a.&...! 2.85 (l. 83 1 
4014 -125 0 2202.37 2200.62 2199.04 1.58 3.82 '"I C"7 " i.. • .J ... \ i.. 

1'"~1: - i.t.l 0 2202.37 2199.04 2198.62 0.42 i ... 
-125 (l 2202.37 2198.62 a 

't 

4015 ~ ·"IC -50 220i.S5 2201.60 2200.10 1. 50 , "7 0.58 -l.i.J i..l 

4016 -125 -50 2201.85 2200.10 2198.85 1.25 4.33 2.61 .. , .. 
-125 -50 2201.85 2198.77 2198.60 0.17 3 
-125 -50 2201.85 2198.60 ' 't 

4017 -125 -100 2201.9 2201.48 2199.73 1. 75 2.8 1.03 
4018 -125 -100 220i.9 2i99.73 2199.57 0.17 4.82 3.23 "l 

i. 

-i'"lC: ... ..., -100 2201.9 2199.57 2199.48 0.08 4 
-i25 -100 2201.9 2199.48 5 

4019 -25 'il: 2202.5 2202.33 2200.83 1. 50 7 0.83 L.J .J 

4020 1"\C" '"IC" 2202.5 2200.83 2200.17 0.67 4.69 2.62 '"I 
-LJ i.,J 1.. 

-25 '")I: 2202.5 2200.17 2199.58 0.59 7 
.!.....J ._\ 

-25 25 11:"':,'\·'i c 2199.58 4 i,..i.,l_ij,.,.._l 
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~:EASSAY FILE 

SPLNUM •; i. •j I. i: II 

OLD OLD NEW NEW 
SPLNUMPB ZN PB ZN 

1001 2.01 1. 65 2.45 2 
1003 .-, 1551 2.0042 2.24 2.08 La 

1004 2.07 2.38 , J:' 2.54 La.J 

i013 i.5043 0.5362 i 1:''7 
1• ~.J 0.61 

it,::~ 2a98 1. 41 3.13 1. 56 ! ~-~.a:: 1 

i025 -re.:--: 1.0856 2.86 1.25 L, i..J.Ji 

1027 1.4084 1.004 1. 74 1.14 
1028 1. 5071 1.8738 1. 74 2.01 
1029 3.04 "i '7"i 2.89 2.44 La.JL 
of t\"1'.,. ·} ·1i 1. 38 2.75 1. 87 .i. \).:,1.) ~·~.L 

.; :-,-:r; 1.0439 0.8797 1.32 1.09 .L:.J.:.~o 

i040 ·-:\ i <!: e,-: 1. 9996 .~i. 
~"'T 2.24 L• .i. L!i l i 

1043 2.0829 0.8988 2.03 0.95 
1044 1425 i. 8661 1. 89 . ., 

Lo L 

1045 2.45 ~ -r: 
L • . ,;.,._\ 3.09 2.31 

1048 2:322 0.805 2.39 0.88 
i049 ,., a -rr.-r 2.7139 2.78 2.66 .L:~!Q! 

1052 1:9322 0,6225 , J:'"'l' 0.71 Ln.JI 

1053 ~ -;E 0.38 1.49 0.43 l' ·J"! 

1054 1.99 0.58 . ., 14 0.69 La 

1055 2.5801 i -,r:; ,., ii 1.48 I. a L.L i.r :· ... ' 

1058 i 7862 0.3961 1. 83 0.48 .. 
1062 1. 64 1.28 2.72 i. 75 
1063 2.3896 0.8339 2.06 0.86 
1064 2.52 2.42 2.39 2.43 
1065 2.48 rj ~ 'i 13 2.29 L,.J La 

1066 1.0199 1. 1"1\jJ:' 
I !.J 1. 04 1. 28 

1068 ; ,..~ 1. 54 1. 78 1. 78 ,i., iL 

1069 ~ I'"'P"i"T-r 2. 9817 
.., ..,..., 

3.16 i.ai..i..ii .;.,, ~'L 

i073 1. 7067 j "1·"1\j 1. 69 i. 91 L I iLiL 

1079 ' i4 1 J:'"'T 1.29 i.67 .. l. tJ i 

i080 2.05 ''\ J:'J:' .., '11:' 2.47 i.a.J.J La ,_\.J 

1083 1. 9424 :'J 1488 1. 91 . ., 1 L• La 

1084 ' 01 1j 1'7 2 . ., 1 l. ,._1 L• L f La 

i085 2.26 '1 ~~ 2.26 ~ l''j:''\ 
L."'\f i.ol..i. 

1087 2.29 2.54 1.39 "\ '7'1 
L.~\J 

1090 i. 92 1.82 2.61 2.18 
1091 2.69 2.01 2.66 2.42 
1092 i.. i279 L2476 2.84 f "") "I L.l. 

1094 2,0251 0.5113 2.34 0.55 
1095 i. 89 1. 07 2.7i i. 29 
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2001 2.225 0.9295 2.49 1.09 
2004 2.036 2.0055 ~ ~.,. 2.37 i.ai.·.;1 

2006 1. 8836 2.0107 3.87 2.28 
2008 1.4416 0.5863 1.56 0.65 
2010 2.532 2.1566 2.9 1.88 
2013 1.8462 0.7138 1. 92 0.83 
2017 2.7572 1.726 '( 1( ...,, ........ 2.1 
2027 2.9223 1.5393 3.61 1. 73 
2031 2.0082 0.5753 2.06 0.66 
2035 2.42 0.59 2.21 0.66 
2042 2.6014 0. 7704 2.56 0.78 
2052 1.76 1. 4 1.58 1.49 
2054 2.39 2.92 5.11 2.42 
2061 2.28 '1 .. ,. 7 "'11'i 2.78 "''..).,) ,j,.j,L 

2062 7 , 
..:SaL 

~~ , 
i.a L·J 

.. 7C" 

. .),.j,J 
r'i ..., 
La .j 

2074 1. 37 1j (1"\ 
i.ao..•i. 1. 38 3.26 

2078 1. 5144 0.845 1. 68 0.96 
2082 2.5251 0.5714 2.34 0.54 
2090 1.9502 (l, 5599 1.84 0.68 
2094 1.7893 0.7774 1.58 0.84 
2100 1.8 0.84 1. 74 0.76 
2101 2.36 0.93 2.53 0.76 
2105 1. 8163 0.8411 1.86 0.87 
2110 1.8926 0.8924 1.81 0.93 
2121 ' '"It" J. ai . .J 0.92 1.4 0.86 
2125 2.12 4.41 3.84 7 . .,'7 

.j,,L/ 

2131 3.0539 0.5273 3.07 0.59 
2135 1.8742 0.8003 2.05 1.08 



APPENDIX IV: 
SEDIMENT CLASS ASSAY RELATIVE FREQUENCY 
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Rt> I at i ve Hi stfrJri.U4 

hta. file: chssl.dat S t a t i s t i c s 

H Total 18 
" niss 8 
H Used 18 

I .241 
11ean .821 
Variance: .828 
Std. Deu: .146 
I. c.v. 17.184 
Skewnes-s: .174 
Kurtosis: 1.836 

rlinir.ml"i : .&13 
25th I. .782 
r1edian .796 
75U /. .989 
11axir.mm : 1.819 

I 

I 
I n" n I I I I I 

.16 ~ 
I I II i I 

I 'I I I ! I 
I I l I 

I I ' I I i I 
I ! I i I I 

I' I I ; i I 
! ! 1 ~ I 

h' ,_..,I'!,!' r ,......, i 
' l ' ! ! Ill li !, 11, .es J ! I i ; I 

.J+-I.i...-1 1

1

1'---l.l--,.--i-i ~~ ~: __,_i-.--.I........J1

1

---.J.: ---'--------1 

.6 .7 .8 .9 l.li! 1.1 

UHCLASSU'l:) (pet) 

Ho:nul J'roh~iility J·lot for LIHCLASSlf'I:) 
hta file: classl.dat S t a t i s t i c s 

H Total 
1.1 ..... , ---r---.----:---.,.----.-----, N rliss 

I 
! N Used 

iT ttean : 
i . I + 

1.0 +-1 --+---;----+--+--+--"-ii---+---i 
I I 
I 
I 

I 

I! ij • i I ar1ance: 

~~ ~td. De•: 
·. I. c.v. . 
II Skewness : 

.9~--+-~-~~~~-~-~ 

'j I Kurtosis: 

tJ li 1f1iniPIUI'i'l : 
! !ZSth 1. : !y lied ian : 
I 75th t. : 
I l1a • • II Xli!IUr:t • 
I I ,, 
~l 
I 

I i j 

i '!~ 
.71 , ·~ I, 1

1

· 

I I+ 
l -1 : I l 

.6L---+-~-~~~~-4--~ 

1Q 30 50 79 90 

Cttllll 1.1 ative Percent 

16 
8 

10 

.821 

.82e 

.140 
17.184 

.174 
1.836 

.613 

.782 

.196 

.989 
1.819 
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t 
~ 
t 
r 
I 
~ 
~A 
~ 
l"i 
~~ 
~ 
c 
...: 
i.i 

fi\,1 

~~ 
~· 
~ 
I 
J 
~ 

c 

~ 
~ 
i 
~ 
I• 

' 

i 
.1·1· n 

! I 
I I I 

! ll 

R~ lilt 1 Vl' H 1 stO:Jfi.'IM 
P,ff!! , ttb: t't :ftc'tc'' •:t!tf' 

n 
I I 
I I 
I , . I 

1 

!l 
I 
I 

I 
I 

{ I 

I I ! 
I i I 

~h 
I 

i 

I. 
I . 

: ' 
I 

S t a t 1 s t 1 c s 

H Total 18 
N Hiss 8 
N Used 1e 

l'lean -.182 
Variance: .894 
Std. Dev: .367 
i: C.IJ. 168.661 
Skewness: -.581 
Kurtosis: 3.624 

Minil!lllf.1 -.842 
25th I. -.344 
Hedian -.B9 
75th i: -.6.96 
Maxirr,an .325 

i ! I I I 

! I : : 
.9~:----~~~------~-L~:~I~~~----~ 
-1.2 -.8 -.4 .Q .4 

.4 

j 
I 

.9 I 

i 

I 
-.41 

! 
i 

i 
-.8 i 

i 
I 
I 
i 
I 

I 
-1.2 i 

UHCLA~Slt.:·O (pet) 

Holl'lal F'rolntd l ity J'lot for LNCCLP.~;H7J'D 
Pah file: c hssl. dat 

I+ +: ~ 
+I ! 

I 
i 
I 

S t a t i s t i c s 

K T!)tal te 
H Miss 8 
N Used 18 

l'lean -.182 
1 , Var·iance: .8)4 
IQ Std. Dev: .l:l7 
i' ·· c v · 1&8.661 ! I ,: • • I 

il I Sk · -.581 llr >elllleSS • 

! ! Kurtosis: 3.624 
j I 

i' Minil!ltull -.842 
25th I. -.344 
Median -.139 
75th/. -.888 
l'laxiPitlM .325 
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"' u 
·~ .. 

Relative Histo-Jr~»~ 
Data Ei le: c lass2. dat S t a t i s t i c s 

t---1 ...; N Total 
~--~~==========~----~ 
j I" "iss .31 N Used 

II n j11ean 
1 1 I Vt~.riance: 

l ! I I ! I 1
1

• jStd. Dev: 
~ 1 ~ c v .2 I I ! I,, ... 

l I !!1 I Skewness : I 
1
Kurtosis: 

! n rl !I' .,mil I ri I I 

I i I I I II;: I' ',1 ~~:."~~ : 

.1 ~ ', ,':· Iii I' I I 'I I 1 ! Median 

I i 'I',, II '! !~t~ ~ . I I i jti<\Xli\Ufil • 

I I I , . I 
· 1 l ! ! I .9~1----~~~+,~~~~~----~ 

.9 .2 .4 .6 .8 

LHCCLASS2J'I:) (pet) 

7 
8 
7 

.588 i 

.844 1 

.269 I 
41.831 1 
-.188 
1.478 

.21& 

.282 
A% 
.761 
.77!J 

I 

I 
NorMal l'robaliility l'lot for IJHCLASS2J'l>) 

hh. file: chss2.da.t S t a t i s t i c s 

N Total 
·8 .... , --.,....--..------.---..1---,--..-1 ---.-----,1 " "iss 

! I It I "Used 

i I +I' t I~' I . Hean : 
1! j Variance: 

.6 +-----+----i----;.--1---+-+---1------li 

1

. Std. Dev. 
I i ~ C.IJ. : 

I I 
II Skewness : 

I ~
x Xurtos is: 

I, I M' • • 
1-+ ij, nlnl~fil: 

.4+-'1----+1---+----+=1:.-f--+--+----+----ll' i 25th ~ . 

I 
1 

+ ~~ i ~:t~ : 
I Y &xullllll • 

I ~ 11 
.2~--+-~--1--4-+-~--~~-~ 

1 Hl 3i 5&! 7i 99 99 

Cu111uhtiw Prrcrnt 

7 
8 
7 

.588 

.844 

.289 
41.881 
-.1Be 
1.478 

.21£1 

.282 

.496 

.781 

.rn 

177 



,., 

~ 
N 
~ 
If, 
([ 
.,] 
u 
v 
z 
"" 

Jle ht i ve Hi stogra_to; 
hta fill': cla.ss2.dat S t a t i s t i c s 

~H:h~=~=t===:: ___ __, H Total 
1 

: N Miss 
.31 i M Used 
in 1 
I ! I I 
! 1

1

· ! ~~an : 

1 1."'td De . : u • v . I I
' Variance: 

• 2~~, II ~~~s: 
H
I j !Kurt · · 

h 
! OSlS· 

!· n 
I I I j 

i I i ! 
I i 
I I i I 

! 

I I I 
I I 
i I I i 
I I 

I I I I I] I 

I I i I I ,iniAuv.~ : 

.lill II ~=;hz: 
II I j ,II, ' nt:O. ian : 

75th /. : 

I ll I il I 

+-...l.-....__._---.---_.._-+-~~,_...~.....l.-~--~~11ax iMlPi : 
II I I I . 

.9 
.4 .8 -.8 -.4 ·" 1.2 

LN<CLASS27.H) <ret) 

7 
e 
7 

-.269 
.253 
.583 

186.995 
.498 

1.628 

-.779 
-.698 
-.519 

.834 

.581 

! 

NorM!.\1 l'robabi 1 ity l'lot for LN<CLA~St:ztD 
hta file: cli.\5s2.dat 

~ 
Statistics~ 

H Total 
.a.,...! --..---.....--~-.-----..,.-----.-----,1 N "is-s 

I 
I 

I 
.4 

i 
I 
I 

.9 
I 

-.4 

-.e 

! ! I 

I 
I 
I 

' 

l 

I 
I 

I I 

I 
+ + 

I + 

! i I " Used 
l : J ~ I T tlea.n 

: I 

I i 
I + i 

I I 
+ 

I 
I 

I 

! I 
I 

l 

1 I
' Uar· iance: 

Std. Deu: 

~
I /. C.V. : 

Skewness: 
1 Kurtosis: 

I I 
i 

'I I
. rHniiiiUI!i : 

;.c 25th/. : 

j 11· l1ed ian : 

li 

H 75th t. : 
I Haxi111uM : 

I 

I y 
I ... 

1 li 39 5e 79 99 99 

Cu"'.tl atiw I'frcent 

! 

~ I 
7 I 

t 
-.269 ~ 

.253 ~ 

.583 
186.995 

.498 
1.628 

-.779 
-.698 
-.519 

.834 

.581 

178 



179 

I 

Rt> I atiue Hist&1ra.o~ 
S t a t i s t i c s hh file: chss3.dat 

I i r---t M Total 7 
N t1iss 8 

~ 
.3 ti Used 7 

n ,., 
h I I I i ~ I 

i Mean 1.644 
I 

I I ,; 

I Variance: .897 ~ ' i I ! 
H 

! Std. Dev: .311 I 

I 

I 
• 2 i I :t. C.V . 18.9tH 

I 't I 
! i Skewness: -1.836 I' ! n~~. 

a 
I I 

l Xurtosis: 2.974 i I ; 
!it I 

I i1 I jn 
I ~: I I : ! . ! I Minir:mn : 1.844 

~~ 
i i I I ! 

.1 ~ I i I 2Stlt 'l. 1.397 
! l I t 

c. I I 
t1cdian 1.789 ; 

II I 75U :t. 1.817 ~ I I 

I 
i I MaxiMul!! : 1.956 
I I 

R 

! I I 
I I 
i ! .9' I .8 1.2 l.f, 2.@ 2.4 ! 

~ 

CLA~S3I'I: (f•ct) I r 
i 

' 5 

~ ~f lativt' Histo·1rar~ 
llatt. Eih•: clils~3.dat S t a t i s t i c s 

~ 
1: 

~ ;~ N Iota! 7 
i I iN l'liss e 
h 

i .3 i 1 H Used 7 

! I n n 
I l I l ! f1ean ! ~ i ! j I ! .479 

l.i I i I j Variance: .84& ·C I 
I I .215 e .2h 

I 1 
Std. Dev: 

j 
1:1. c.v. : 44.815 

I! ! 
i I Skewness: -1.289 

~ ~ I I I Xurtosis: 3.494 
I hi I 

fj i I,. . . 
~; 

I I I : .843 I I I 
I InllljUTi • 

~ II: .1 i I I i : j25th :t. : .322 
~ .. 

I 
1 I i .582 ~ 4: I ! I i ~~dian : 

I~ 
I I i 

I 75th/. : .597 

~ I lt1 . . .668 

r I ' 
1 

axunum . 

I i 

i i .9: I I I ! 

I .9 .3 .6 .9 

~ 

LHCCLHSS3PP.) <ret) t 



HistognJA 

Pata. file: c 1 t~.ss3. dat S t a t i s t i c s 

.3 

.2 

.1 

r----~==:i==~~~--:;::~f---1=::....., H Total 
1 H "iss 
Itt Used 

n 
1
· 1 

I l I 
! i i ' 11ean . 
1 

: l i j Variance: 
I 1 

1 
i Std. Dev: 

I I I I ;t, c.v. : . ; . I I Skeune~s: 

n i ~ ~Kurtosis: 
I j' j' i l "ininur: 
I I I '1, i !25th I. 

II
! II 1 I Met! ian . 

I
I I ! !75th/. : 

.9 +-~~ L....,-1 --+1...,l_l --L-..;1 ___J._Ji ~~~~ ~xi~• : 

.S .6 .7 .B .9 

7 
8 
7 

.768 

.812 i 

.111 i 
14.547 ' 
-.723 j 

2.4891 

.S&e I 

.667 1 

.777 I 

.B4e u 

.88B 

Relative Histo:JrLV'I 
hh file: class3.d~t S t a t i s t i c s 

1-----_r------::---1--:~ H Total 
r, -----!::=::===~==--:_,iN Miss 

,16 _J I 

1M Used 

.12 

.98 

h 
! I

'T' i ' 
,-, ~I 

I ! ! · j j Mean 
I I 1 

1 

I I Variance: 

1 
l I ' I I SUi . Deu : 

I I ! i I I I I ! i I :1. C.IJ. 

1 
1 j 1 1 I Skewness : 

1 j I ' 1 , I Kurtosis: 
I i ' I 

I I 

I I I ! I I 
I I I i I I i rHninun : 

I I I ! II I 25th I. : 
.94~ j I 1 1 11edian : 

! I _'I i I i I II 75th I. : 
I I i I II ! I l'kl.x iRUA : 

I I I ! i j I 
• 9B +-i ....__---:------:--'-1 -L....L.t.....,.,_J._J,I___.;.....L.J......:.._jj 

-.6 -.5 -.4 -.3 -.2 - .1 

LNCCLA~S37.H) (pet) 

7 
e 
7 

-.284 
.ff24 
.156 

54.711 
-.933 
2.846 1 

-.586 i 
- .4B9 i 

25/ ~ -. - ~ 

-.174 ! 
-.128 i 

I 

180 



181 

. 
~ 
I Rt> 1 ativt' Histo•Jrilllo 5 S t a t i s t i c s t hh file: cla.ss4.dat 
9 
~ 

~----f>J"l-----1 N Total 15 b 
t 

r M Miss 8 i 
• Z4 ~ "Used 15 r. 

~ 
i ~ i 

Mean 1.711 
~ li I ll 

U.u·iance: .35C ~ ~ 
I ! 
! I 

Std. Dev: .591 n I 
I 

.16 ~ i 
i: c .v. 34.561 r I 

t ; 

I Skewness: -.755 i 
i"' 

I r-rr---1 ! Kurtosis: 3.884 I 
f: t i I I : i 

~~ I 
i i . : 

i 
! I I I Mini~~tar:: : .233 

f.~ .es i I l I 2Stll I. 1.378 I i i n,.. 
r--1 

i Median 1.752 
I 

r I ,..--, 
ii ~ ~ I I I ! ! 75th I. 2.899 f:t I I ,. I 

I ! I 
t I i ! I ! l 1'\axiliiur:; : 2.&44 
! i i I I I I 

I I I I I 

~ i I I I 
II .9B: I I ! I I 
t 
H 

Q. 1. 2. 3. 

CLASS4f'l; <I·d) 

Relative Hi stcrJrilfil 
hta. file: chss4.dat S t a t i s t i c s 

= ~ 

~ H Total 15 i 
~ 

.3 ~ ! H Miss 8 i 
I 

15 I 1 N Used 
I ! ! 

i 
;i. i 

Jl 
j Me~.n : .434 ~ I 

I li I .331 ~ c j Variance: 
• 

1 

Std. Dev: .575 I ; .2 /. c.u. : 132.638 
f I I Skewness: -2.498 

I 
I 

I~ 
I I K to ' · 9.865 I I I 

I I I : 
1 ur s1s. 
l I , I . I"' . , I ~- I I -1.457 

i I i 
I mtrutlll . 

-~ 
.1 i i 25th/. : .328 I ~' 

~~ 
I I I ! 

llledian : .561 I i i icr; 'l n 1,1 

75th /. : .697 
I I ! i I Plaxi111ul!i : .972 
~ 

I 
i I II I ! ! 

! I ! 
I .9 I I i i 
~ 

-2. -1. Q. 1. 2. 

I LH<CLASS4P~) <ret) 



Histu·j'ri\lol 

hh fil~= chss4.dat S t a t i s t i c s 

.24 

. 16 

r---L. __ J_~ __ j----~ H Tota 1 
.--------====---------. N Miss 

CLASS47.ti (pet) 

N Used 

ftei:l.n 
Variance: 
Std. Dev: 
:1. c.v . 
Skeuness: 
Kurtosis: 

"ininun 
25th :1. 

rttdian 
75th /. 
~taxir.mn 

15 
e 

15 

.687 

.829 

.171 
28.156 

.176 
2.187 

.348 

.459 

.574 

.724 

.913 

; 

~e 1 at i ve Hi s1-o-Jr~ 

htt\ file: c hss4. dat 
1 

Statistics i 
I 

.-----~==~=b====~-- H Total 
i H Hiss 

. 24 ~ 
! " Used 
I 
i 
! Mean 

' . i !Jar iance : 
. i I Std. Dev: 
! I I' :1. c.v. : 
I I' Skewness : 

II r--1 ,~~, Kurtosis: 
i ; ! I I i ! ! 

I I I j I 

i 1 i 1 Jl1inil!illl!l 
1 1 , I 

1

. zst~ 
.Ml m I ! i I i i ~ ltted;a~ 

I i I I I I I ',: II li II i 75th I. 
! I I I I ,. I ~ !: I I I ! t1axi~~tu~ 
II 1, ', I I i 

.oo~~~~~--~~~' -'~~~~~~~~~~! 
-1.2 -.8 -.4 .Q 

LHCCLASS4ZH) (pet) 

~ 
15 ~ 

i 8 j 
15 t 

1; 

I 
-.53B I 

.886 ; 
i 

.293 I 
54.473 I 
-.ZBB I 

2.283 ! 
~ 
r 

-~.856 1 
.mi 

-.ss5 It 

-.324 
i -.891 i 

i 
i 
~ 

I 

I 

182 



' 
Relative Histo:JraM 

hta file: chss5.dat S t a t i s t i c s I I 
.---.==:J::· =:::::b'~·· ==:t====-~ N Tota I 

N t1iss 
.16 

.12 

.98 

.94 

i 
! 

n i 1.' .....--r--1 

i I I ! I 
I I i l ! : 

J I i iII 
'lh~,,111.11 
I I i i 
I I I ! I i ! 

! N Used 

lllean : 
1 Variance: 
! Std. Dev: 

I
, X C.IJ. : 
Skewness: 
I Kurtosis: 

1 

"inilllllr. : 
25th z 
Median 
75th I. 

Haxim.ll!l : r II~~, ::. ~~· ll'~' 
I I II I i ' l l I I i I I ! I 

• ge ~.___.~-+---'-~-'---+-.._' _:_I _.J._-!.'--L.' _L__._~ 
1.2 1.6 z.e 2.4 2.8 

~ I 
1.912 

.115 

.339 
17.712 

.215 
2.137 

1.345 
1.612 
1.882 
2.158 
2.&01 

I 
I 

~ 
i 

ie lat i ve Hi sto-JriU'i 
Data file: dassS.dL\t Statistics j 

~~ HTotal ,--------====::..__ ___ _____,' N t1iss 
I 

! N Used .16 
,...-, i1 

!, I I 
I I I i I I I ! "ean 
• 

1 I i Variance: h I I Std. Dev: 

m 1\i'J li=' 
j! :nl111h lt1inil!llll!l: 

' I ! 111\lll L 1~!~.: : 
n, I I n I I I I II I I I i i !75th I. : 

I I I ! : i II ! l II' I j i 11\aximu" : 
! I I l I i I l I i I : ! i I 

.oor---~'+!~~~~~;~l+\J.~iLLJLi~l~i~iLL_~ 

.12 

.88 

.94 

.3 .6 .9 1.2 

LH\CLASSSff.) <ret) 

h 
I 

z: I 
26~ I 

.633 

:~~~ i 
zs.1ss I 
-.866 
2.875 1 

b 

.2% I 

.477 ; 

.633 8 

.769 

.956 

183 



·i 

I Statistics r, 

I 
Histo·Jl'i.\111 

hh file: cl<tSs5.d~~ 

~ I ~--em!-.------ H Total 
.-----~=-----------------~ l H Miss: I 

.4~ 
I 

I 
! 
I 
I 

.3 i 
I 
I 

i 
I 
i 
I 

.2 -i 

.1 

ij 
I I 

~n 
! II 

I i 

II 
'h 

i IIIII 

J N Used 
I 

I 11ean : 
I Uar·iance: 
1 Std. Dev: 
~ c.v. 
Skewness: 
Xurtosis: 

26 I 

! 
1: 

.6?1 I 
! 

.897 i 

.312 1 
46.513 
2.827 
8.585 

r1inilliltl'! : .228 
25th /. .533 

ll'led ian .624 
I 75th ~ .733 
I ~.axir.nun : 1.819 

I h:_. I_ I· 
! I I i ; 

.B~.~~~~~~~~~--~----~ 

.9 .8 1.6 

Cl.JlSSS/:N (pet) 

Relative Histo-Jr~ 
htil. file: elii.ss5.dat S t a t i s t i c s 

r------- ~ ,__. -----l H Total 
•, -----------===---------------, N 1'1 iss 

.4j ! N Used 

r--""' 
' i 

I 

I 
i 
I 
I 

I 

_I 

l 
I 

h 
I i 

! 
! 

LHCCLASS52H) (pet) 

i 
I tlean . 
I U • 
1 ar1ance: 
, Std. Dev: 
I~ c.v. 
i Skewness: 
I Kurtosis: 

I t1ini111uJ11 : 
i 25th ~ 
! tied ian 
I 

!
75th F. : 
f1axiiiiUIII : 

I 
.8 

26 
B 

26 

-.4B& 
.178 
.422 

86.799 
-.847 
4.344 

-1.514 
-.638 
-.472 
-.312 

.598 

184 



Histo-JriiM 

hta. f de: cl a.ss6. dat S t a t i s t i c s 

~~ =h===:d==t::==::::_- H Total 

I~~~ .161 

.12h-n 
: 1 1 I 
! I I I 

.98 i I I 
I I 

i I 
! I 

I 
h 

'
94 i I i 

I I 'I I 
I I I I 

.92 ! I I 

1.2 1.6 

! I 

\ m 
I 
I 
I 

i 
i 
I 

z.e 

n 
I I 
I : 
I I 
! ' 
I 

! 
! 
I 

: 
I 
I 

2.11 

! 
I 
I 
i 
I 
I 
I 

i 
I 

: ! I 
I I ! 
1 I 
! i 

2.8 

I 
tlean : 

, Var-iance: 
I 
1 Std. Deu: 
II. C.V. : 
l Skewness: 
1 Kurtosis: 
I 
I 
I ,... . . 
:••Inll'llilli • 

i 25th I. : 
1 tied ian : 

1

7Stll ~~ : 

1 
J'\axirmr: : 

i 
i 

3.2 

19 
B 

19 

2.815 
.335 
.579 

28.741 
.158 

1.758 

1.234 
1.42E, 
2.008 
2.396 
2.988 

Pe 1 ?-t i ve Hi sto~:;r~ 
»ata. file: c lassf., dat S t a t i s t i c s 

f------1 , I f--------1 H Tota l 
•
1 
__ :...__--'====:::::::::::=~--~ H PHss 

.241 1 N Used 
i 

I I 
1 !"' tlean 

j 
Variance: 
Std. Dev: 

.16 
1 

n I 1 :1. c. v. 

I 
I ' I ! Skewness: 

I f I ! I Xurtos is : 

I ....---- I h r--r---1. i i r-1 I 
1 

' j l l I \ l I j i 1 1 1 Minir.ttrl : 
.981 I I I, ~ I I I' I ! I I 25th I. : 

I i II I 1. I tied. 

I
I! j j H Jan 

1
1
1 i I 1111 i ! I :~~.: 

! i I I i I ! I I I 
• 99 +-. _ _.__...:..._J__~ _ __j__j_..L..,...L_L-!._.l,.__J...--! 

.B .4 .a 1.2 

LHCCLASS6P£) <ret) 

19 
8 

19 

.660 II 

.8BB 

4~:511 
1.641 

.218 i 

.355 I 

.697 I 

.874 I 
1.892 

185 



. 
Statistics I Hist09'Ttuol 

hta file: c li.l.ssf.. dat 

.4 

.3 

.2 

.1 

,---__!:Hjd:i :=?::;; d:
1 

=====~~ N Total 
iN Miss 

n 
I 
I 
I 

! H Used 
I 

I 
Hean : 
Variance: 

i Std. Dev: 
!i: c.u. 
i Ske~omess: 
I kurtosis: 
I I 

I
I I M' • 
li IIIInlPilll'i 

! I : 1 25th t. 
h i f1ediar, 
I I 

i : ' i 75th /. 
i '11

1 
.-. n. ltiaxil!luli! n ;ln.!'' jTl l .~~~ I i : i I I ! ' ! ! 

.0~--~~~~~~·~i ~'~'--~~~~~~~~ . 
. 8 1.6 2.4 

CLASS6/:H (pet) 

19 I 
e I 

! 

19 ' D 

i 
.935 i 
.266 ~ 

.518 i 
54.57e , ... 1.223 
3.183 

.498 ! 

.583 t 

.717 ! 
1.835 1 
z.149 I 

I 

J!e l ati ve Histo~JTi\1<4 

ht a f de: c 1 ass6. d at S t a t i s t i c s 

~t---i:=!::' ~d~t::====---. H Total 
I ! H Miss 

.3 i I H Used 
I I 

! n !Hean 
• 1 1 i Variance: 

.211 1',· lsu. Dev: /. c.v. : 

I 
Skewness: 

I ! . I Kurtosis: 
I · 1 I 
i I i I 
1 1 I J Hinilllttl'! 

.I 1 0 ifl~ n,' I ~!~a~ 
I I 

1 !75th/. 

I I I 1111 · ITT ~~iou• 
.9~.~~~~~~---L~~~~--~ 

- .8 - .4 .9 .4 .8 1.2 

LHCCLASS67.H) (pet) 

19 
8 

19 

-.183 
.228 
.469 

256.235 
.847 

2.2b8 

-.b97 
-.539 
-.333 

.817 

.765 

186 



t 
) 
... 
"~ :, 

RPlat i lit' Hi sto:}riiM 

J>ata. £i IP: c hss7. dat S t a t i s t i c s 

.1 ~ 

i 1 r--1 H Total : 
~======~~----~ 

n 
i I 
II 
! I 
l i l ; 
1 I 
! I 
! I 
!: n

1

1,1 l!ll 
I i II II '1

1 

I 
I I I I I I l 

1 H tliss 
H Used 

tlean 
Variance: 
Std. Dev: 

1 x c.v. : 

I 
Skewness: 
Kurtosis: 

tliniFml'l : 
25th ;t, 

Ked ian 
7SU, :t. 
l1axi1111.t" : 

II II , II II 
.9~----~~~~~--~~----~ 

1.8 2.1 2.4 2.7 

CLASS7f'I: (pet) 

7 
8 
7 

2.446 
.853 
.2..18 

9.394 
.839 

1.314 

2.185 
2.191 
2.468 
2.643 
2.714 

Re-lative Histogral!\ 
hta file: class7.dat S t a t i s t i c s 

~ H Total 
,.------___:::==~===-------: N tliss 

~J IN Used 
... ! n n 1 

I I
I !,1 I i I Plean : 

1 ! IV , I i I 1 ar1ance: 

.2 ~ II I II ~~· I' ~~:/eu~ 
Skewness: 

I 
1 ri' I 'I Xurtosis: 

I 
I

I. 1l r,.

1 

1

1

, I 1 ! I Plini111tun : 

.1 Jl I I I I 25th :1. 

I I I 1 Median 
: I I I 175 h I I I I i I ! t :1. : 

I I j I 1 I · ' 11axi.-u~ : 

I I I, ! II Iii I, .9~,----~~~~----~~----~ 

.7 .B .9 1.9 1.1 

LH<CLASS7~P.> (pet> 

.B91 
ooq 

.894 
18.567 
-.803 
1.326 

.782 

.784 

.879 

.972 

.998 

187 



Histogri!IM 

J>ah file: cla.ss7 .da.t S t a t i s t i c s 

.--~·=:h::::::J:dJ:==::_---.., tt Total 

I 
H 11iss 
H Used .3 i 

I rt I 

I
I j I I t'lean : 

i I I 
. ! i !Variance: 
I · ; Std. Dev: 

.2 ~ ! i ~ C.IJ. 
i : I Skewness : 

I ! I Kurtosis: 

~ n n n 1 m I 1 i , ' ' , 1 1 • j Min ~~~~~tn : 
.11 i II i li ' ! i 25th ~ . 

· I 'Ked' i Iii I I, I Ian 
i i ,75th ~ 

I I j' l jl".axir.mlii: 

1 I I ' i .a~:-~~~+-~-~~~~~-~ 
.3 .6 .9 1.2 

CUISS1~ C~·ct) 

7 
e 
7 

.745 ! 

.856 i 

.223 i 
29.931 ~ 
-.171 ! 
1.730 I 

.421 I 

.585 i. 

.se4 I 

.ass i 
1.831 ~ 

I 
~ 
~~ 
f 

! 

i 
Relative Hirto~1Ta.M 

Pata. file: cla.ss7 .dat S t a t i s t i c s 

~------"~ H Total ...-, -----=====~=---..:.--___,, N l'lis~ 

.3i IN Used 
! 11 ,. 
. 1

1 
11, 

i 1' Mean : 
! 1 1 

Variance: 
!. , I! Std. Dev: 

.z l ~ c.v. 
1 

1 Skewness : 

fl 
nl n II, I Kurtosis: 

1 1 I' I' ' · tfini111uA : 
.1 i I ! ! l I I : I 25th /. 

i i i II I Ill I I ~:~·~ : 

.a +-1--..~.......~..1 ,r-----":__.1_'--rl,..._l --.!-...1.....! ..~.....i +~-~ ----i'llax iou• : 
-1.2 -.a -.4 .e .4 

LH<CLASS?ZH) <ret) 

7 
8 
7 

-.338 
.185 
.325 

%.186 
-.486 
1.946 

-.865 
-.688 
-.218 
-.155 

.831 

188 



---------------------------- --- -- --___;_;;~=--=-=.--=..-_::c·--==~=-=="'-'==:; 

Re 1 a.tive Histo-Jrat'l 
hta file: classB.dat S t a t i s t i c s 

1--------~ H total 
,...---------==---------,1 N Pliss 

.511 I" Used 
[I ! 

1 , I I !'lean . 
.4 jl' ! I !u ' , ! l variance. 

'1' 1 1 i Std. Dev: 
I i I !' :1. c.v. : 

.3 i 1 i Skewness: 

j I ~ !Kurtosis: 

.2
1 

I I h I'HniRuPI : 

II I' \ I' I '25th i! : 
• 1 I Pled ian 

I i I l I 
.1-' ' I I ' I 75th i! 

n i i 1 I 
I . ; i:l I' ~~ ll\axilllull!: 

,Q I I . . I I 
.Q .8 1.6 2.4 3.2 

ClJISSSl't: (pc t) 

11 
8 

11 

1.859 
.336 
.SBB 

31.177 
-2.384 
7.630 

.191 
1.828 
1.941 
2.189 
2.322 

lie 1 ative Histo')Till'\ 
l>ata file: chssB.di.l.t S t a t i s t i c s 

:-------~:~ H Total 
.--, ----------=---1~ H Hiss 

· 8 ~ 1M Used 

i 
I 

.6 ~ I i 

! 

! ~£an 
j Variance: 
:Std. Dev: 

I i . I i! c.v. : 
I li I 1 Skewness : 

.4 ~ 1
1 

j i Kurtosis: 
i I I I 
I I . I... . . 
1 1 1 nlnliiiUf'l . 

I J i 25th/. I . I .. _ J. 

.2i I ~ ineulan 

I
I 1 1 I !75U!I. : 
i ~I lj I l,..aximR: 

1 nJ 1 i.· ,~~. 
.Q~:--~1~1 -~-~,--~-~+----~· 

-3. -2. -1. 9. 1. 2. 

LHCCLASS8Pf.) (pet) 

11 
8 

11 

.488 

.513 

.716 
146.785 
-z.m 
8.858 

-1.655 
.683 
.663 
.746 
.842 

189 



Histo·JraM 
hh file: classS.dat S t a t i s t i c s 

, r---1:1,__ __ ---i H Total : 
~, -~--==----------,! H Miss : 

.J~ In Used : 

I n I Mean : 

Std. Deu: I 
1!'1' I Variance: 

.zi 1
1 

~~c.v. : 
1 r-; , Skewness . 
i jl ! I Xurtosis: 

I I ! i 
.1 ~ 
llfl 
I Ill 
i I I 

.~ 

.tl 

! 
! 
j 

i 

n I n 
I 
I 

II 
I 
I 

! ' 
II 

I 

.B 1.6 

Minir.un : 
25th /. 
Median : 
75th ~ : 
11axinun : 

2.4 

11 
8 

11 

.788 

.132 

.364 
46.615 I 

.851 i 
3.969 i 

-~~I 
.5~71 
.761 
.829 

U251 
! 
! 
~ 

J;:i> 1 :.tive HistCrJi"al'l 
hh file: dassS.dat S t a t i s t i c s 

r---====~~;. :!::' t===:2 __ H Total 
.s 1 :N Miss 

I IH&~ 

. 4 ~ 
! 

~I 

I ! 
l 
I 

i 
I 

•

3

1 I 

1 Mean 
Variance: 
Std. Deu: 
~ c.v. 
Skewness: 
Kurtosis: 

, I •
2

1, Mininun: 
25th 1: 

I J i Pled ian 
.11 m !75th~ . 

. 9 t-! __._. ----~'-1....._.---...!..i --~.1 ___.J:__t--.l....._...lD___j~i Max inu• : 

-1.& -.8 .8 

L~(ClASSEr.{H) (pet) 

11 
e 

11 

-.354 
.257 
.587 

143.128 
-.611 
3.162 

-1.382 
-.648 
-.273 
-.189 

.486 

190 



191 

. 
I Rt>lative Histo~]rilM I 

I 
hta file: chss9 .dat S t a t i s t i c s 

f~ H Total 3 
I 

I I N 11iss B 
.4 ~ 

I~ 
H Used 3 

Mean 2.394 n n 
• 3 i I . Variance: .817 

I i i! 
. I Std. Dev: .129 

"' 
I 

I i ;, I i! 

H I I; il 'l. c.v. 5.39e 
I I' ! i Skewness: .857 

~~ 
i i 

! I . z i I Kurtosis: 1.580 I 
~ . I 

~: 
I ! l 

i ! i i l'linil!lur: 2.7i:J7 
~+' 'r 
t ~ I i 

t 25Hl I. .808 

j& 
I I I .1 i I i 

Median 2.39t 

I I 

i i 75th 'l. 2.424 

ll I 11axiJ~ur. 2.525 
I 

I' l 

~ ! I I :! ,Q: 
I; 

I 
t 2.9 2.2 2.4 2.6 2.8 
t 
t CLAsgsn <ret) 

Rt> 1 ative Histo·Ht~t~ 

hta file: chs~ .dat. S t a t i s t i c s 

i 
~ H Total 3 I 

: N 11iss 8 ! 
.4 I 

! 

iN Llsed 3 i 
~ I I i I 

i 
I 

I 
~ ~ I P\ean : .872 
~ ~ i n n r--; 

I ! 
i . , Val'iance: typ 

'~ .3 i I . I I I Std. Dev: .854 
t~ 

I 

I I I 
I I 

I I I 1 'l. c.u. &.181 I 
~ t I . I 
i 

I 
I I I Skewness: .824 

u!i. 
.2 i 

II 

I Kul'tosis: 1.588 
~ ~ 
~ "' I 

I 
i; I I il1inhmn: .818 

! 

I I j 

I i i 
I 

I 25th I. : .888 ... j 
i 

t .11 I i llledian : .871 
I 

I 

·~ I 
I I 

I 

75th /. : .885 I I 
I I Plaximttl'i : .92& 
I 

I I 
! i 

.s I I i 
.Bil .84 .88 .92 .96 

LN (Cl.ASS9PIO <ret> 



Histo:1raM 
hh file: chss9.dat Statistics i 

~ 

~~~~=J1 
:::J:' ===~----. N Total 

.4 I" Miss 
IN Used 

• 3 

.2 

.1 

n 
I J 

I! 
I I 

II I, 
~ I 
ll 
i I 

n 
I! 
I I 
I I 

! I 

I! I. :: ,, 
i i I I 
'I I i 

! i i I 
II I i 
I i ! l 

n 
I . 

I l 
! l 

i! 
I 

! j 

I 
11111-~-1 • 
lllt:d.l • 

I Variance: 
! Std. Dev: 
I. C V · ti: ••• 

j Skewness: 
1 Hurtosis: 
I 
I i Hini111un : 
! 25th I. : 

i Median 
175tl.l /. 
! Maxli!!Uii 

I I I·.' .9r-----,l~l ~i--~.~--~--~~--~ 
.4 .a 1.2 1.6 

C~SS9zti (pd) 

i 
3 i 
e i 
3 I 

.973 ~ 

.237 i 

.487 1 
56.853 i 

.482 f 
1.588 ~ 

I 
~ 

.571 i! 

.888 -

.834 i 
i 1.804 f. 

1.515 

J!elati~ Histo:Jr~ 

hta. file: cli:l.ss9 .dt~t S t a t i s t i c s 

N Total 
11 __________ ...;_-=------------ K Hiss 

'
41 N Used 

I 
I 

.31 
I 
I 

. 2 ~ 
I 
! 
i 

I .11 

~, n n 
I II i ! I I ,,

1 I I 

II I i ,I 

I 1

:, I I 
I i II I ! 
I i II II 

.~ +---__;._! .:_I --,-____J_I_L'____,----l.-1 j_l _ __; 

I 
I 

I 
-.8 -.4 ·" .4 

LHCCLASS97.N) (pet) 

Mean 
Variance: 
Std. Dev: 
~ C.IJ. 
Skewness: 
Xtll"tosis: 

r1ini"un 
25th :1. 

Ked ian 
75th :1. 

&xiAun 

3 
8 
3 

~ 
-.109 l 

.242 

.492 
452.847 

.266 
1.588 

-.568 
.880 

-.182 
-.832 

.415 

192 



Rt>htivt HistograM 
hh file: clil.SsU~.dat S t a t i s t i c s 

~ HTotal 
~, --------------~===:------~j""i~ 

.3 i n H Used 
I i! 
! II ~~an : 
! j j I Variance: 
, , ' 1 Std . Dev : 

.2 i I I i :1. c.u. : 

l
i i I Skewness : 

I !'Kurtosis: 
' I 

I
! ~~~~ I I r1inillium : 

I I I 
.11 ~ 

1
r-1 h n· :' , zsth ~. : 

'1. 1 i I i 1 j , · 
1
Jriedian : 

I
I I l i! i · 

i I i II' I :1 : : j7St~ ~ : 

I I 
1

1 1 IMaxurmr.. 
! I, 11,

1 

,. 1,' :; ! 
,9' I I I 

.9 .8 1.6 2.4 3.2 

CLASS10PP. ( ret) 

10 
e 

18 

2.841 
.244 
.494 

24.100 
-.524 
2.909 

1.823 
1.813 
1.934 
2.376 
2 .6-.lle 

Re lilt i ve HistograM 
hti!. fill•: chsslli.d~t S t a t i s t i c s 

.__ ______ _rv-"l~ N Total 
,..:_ __________ ___:::::::=====:..._----____,~ N "iss 

.3l f' ~ i" Used 
! 
j j I Pleti.n 

i i Uar iance: 
i , 1 I Std. Dev: 

.2 i I I 1 ~. c.v. 
I , 

1 
I Skewness : 

! i i jXurtosis: 

i I ! I 
I 1,' !1 rlinillltlr. : 

.1..----.: . !25th 1: : 

! 1 1 i m 1 ttedian 
! I I ' I ! I ! 75th ~ 
~~ I ill i I &xi~• : 

.a~:~------~, --~~-L-L~~--~, 

.9 .4 .8 1.2 

LH<CLASS10PP.> < ret) 

18 
8 

16 

.682 

.877 

.278 
46.817 
-1.215 
4.252 

.823 

.595 

.659 

.864 

.975 

193 



194 

Histo']ri:'IM 

hh file: chss19.dat S t a t i s t i c s 

t--~ H Total 1B 
1 H 11iss 8 

I 
.31 

~ 
! H Used 18 
I 

I~ 
I 

I Kean : I .911 I 
II ! I Uariaoce: .132 

~ ! : I Std. Dev: .363 
:l i I . 

I r, t" .2 i n I I 1: c.v. : 39.864 
't i I I I i ; Skewness: .sse 

114 I i i i 
I Kurtosis: 

I 
I I I I 

I 2.636 
I i 

~ " I I g I I I I I I 
I I Mini111ul'it : .41e 

I I ! li .1 
I 25th :1. : .62B I ... I 

I Median 
p 

~ .895 I 
.IX 75th/. .929 

!: 

I 
f1axi•ll!l : 1.584 I 

.9 
,Q .8 1.2 1.6 

CLASS10?.H ( ret) 

~ 

I :Rt? 1 at i v~ Hi rto1ri\i'; 
ht a f i 1£• : cl ass HL d il.t S t a t i s t i c s 

I t---i ;;: :1------1 H Total 18 
I H f1iss e 

I 
i 

.24 i I" Used 18 
I 

f.~', \ I Mean -.166 

H 
.-.-. ~ .. 

I 
iiI i i Variance: .17e 
l j!! 

I'~ I II I! ! Std. Dev: .412 ... 
I; 

I I'' 
.16 ~ Iii i 1:1. c.v. : 247 .b% 

t 
I 
! Ill! 1 Skewness: -.257 

II; i I Kurtosis: i ! I I I 2.537 
I I iII 
I I I I 1 I I m iII I 

l"ini""": -.892 I i l i I iTl ;I I 
,f! .98 ~ I! I i! i: I (! 25th 1: : -.SBB .... ' I! ! i: i I I i I ttedian : -.111 
' I i! l ' ! 
IX i I' I 1 r: 

l75th 1: : I I I i 
I ill Ill 

-.874 
I IIi j&xinul!l : .468 I I'! I 

I I i 1 I I IiI I I' j 
.lm! ! : I I I I II I I 

I 

-1.6 -.8 .9 .8 1.6 

LH<CLASSl~~) ( ret) 



195 

Jit- I ati ve Hi sto·Jral'\ 
I 

Data file: cl assll. dat S t a t i s t i c s I 
I 

{ i !,...___._.j H Total 44 I I 
I H Hiss e 

.41 IN U , 44 I sea I I 
i 
I II 

I Mean 2.899 I I 

.3 i l i Uar·iance: .285 
! I ! Std. Dev: .533 I 
I ! :1. c.u. 25.413 

h 

~ ! 
I Skewness: -1.425 I ll. j Xurtosis: 6.281 .z 

' 1 
i ! 
I 

H 

• I l f1ini111un .882 
~ 

~ 'zr:u .. 1.928 I ,J I /. i 

~ .1! r-: 
L. :Median 2.176 I I 

! 
! 75th/. ~ 

i 2.448 ~ 

i 
r--1 I i Hoxirmr:; 3.854 ! 

I r--i H ; 
I I I I :--: I I ; 

i l I ! 
.~ 

I I e. 1. 2. 3. 4. ~ 

CLASS11H C rd) ! 
~ 

:F.~?lativi? Hist.o~Ir':'.". 

Patti filt•: c 1 assll. d;;.t S t a t i s t i c s 

l""'• ' N Total 44 '!I 

i 
i ~ Miss 8 

.61 ! N Used 44 
r-; i 

I Mean .666 
!Variance: .291 

~ I ! Std. Dev: .548 

~ .4 i I I :t. C.IJ. 81.859 
n i I Skewness: -4.771 
! I I Xurtosis: 
fi' I i 

ll'linillll.tr:l 

28.386 

~ ~ i ,......., 
I ... I 

I 
i -2.561 

~~ .2 ~ i : lzsu :t. .656 
I 

I i I; I I i 
t1edian .778 

I 
~~ i ! l 75th :t. .895 
i I i I 

I ! l1axim.1~ 1.116 I I 

ft 
.......J I 

I r-1 I 
I L... 

I 
I I ! ' I 

.9 i r: I i I I I 

u -3. -z. -1. "'· 1. 2. 
~ 
1: UHCLHSS lll'f.) ( ret) 



Histo·Jri:11M 
1.\ati!. file: c likssll. di\t 

~ 

Statistics I 

.24 

.16 

~=::::::· =hd:::=====--- M Total i H 11iss 

ll 
! I 
I I I 

1------' 
I i 
i : 
! 

IN Used 
I 

l11ean 
! Var·iance: 
Std. De ... : 
t. C.V. : 
Skewness: 
Xurtosis: 

11inil!lun 
. ~as 1 1 : 25th t. 

~-~ :11edian 
I I I 
I I i 75th I. 

1 ! 11axir:~um 
! ~n~~ 

• Q~ t-: --'---''----..___-I--...J.._-'-_.:__----I---'---'-----'-

8. 2. 4. 

I 
.32 ~ 

I 

.24 

.16 

Jle lat i w Hi rto·jTi\.1-1 

J)i:l.ia fil€= cli\ssll.dat 

n 
rll 
I I I nl ! 
I I I 

i 1 I 
i I I 

I ! I 
08 I l 

' '1 : I 1 
~ n 1, I 

! _!II !--.,---~ ! i I ! ,~ l~i 

6' 

S t a t 

M Total 
H 11;<:<;.' 

1 N u·~d ! se. 
I 
I 

l11ean 
! IJariance: 
i Std. Deu: 
it. c.v. 
1 Skeuness: 
i Kurtosis: 
I 
I 
l11ininun 
i 25th I. 
i Pled ian 
I 7StlJ ~, 
! ~.axiiiMln 
1 
I 
i I ~~r1• I II I h 

.~~~--~~--+~~~~-+~~~_J_J __ ~I~!~ 
-2. -1. 1. 2. 

LHCCLASS117.H) ( ret) 

i s t 

~ 
44 1 
8 ~ 

44 ! 
~ 

1.819 i 
1.831 1 

1.815 i 
ss.s1z I 

.918 ~ 
4 .42B ~ 

! 

.2b3 I 
1.823 ~ 

1.B35 l 
2.329 fi 

5.8461 

i c s 

44 
8 

44 

.418 

.437 

.661 
15.9.668 

-.795 
3.184 

-1.336 
.823 
.607 
.845 

1.£!19 

I 

I 
M 
~ 
H 

196 



197 

6 Re hti~.~e Histo-Jr~ a 

I hh file: c 1 ilSS12. dat S t a t i s t i c s 

I i ·~ i : N Total 23 
~ ! H 11iss e 
~ ! N Used 23 I 

.24 
I 

r-; 
11ean 2.367 ,~ ' i 

H 
Variance: .258 

~ Std. Dev: .588 
.16 ~ I ~ c.v. 21.466 

H 
I 

I 

Bli. ! Ske~Jness: -.745 
I h--1 r-. Kurtosis: 3.699 
t .. l l I I I I I ! f~ 

I I 

I l I I 

i ! i Minil'lun I 1.828 I I 
!!~ I l H i 25th/. 2.895 ~ ~ .981 1 I ; I Ked ian I I 2.394 
~: I 

I I I 
I I 

~ 
! I !75th I. 2.678 n n j i Maxi~nu111 

I 
I 

! ! 3.199 I I I 
I 1 i I 1 i . I I i i ! I ! i 
I I i I 
I I i 

! .9~: 
I 

.9 .B 1.6 2.4 3.2 
~ 

I CLiiSS12PI: ( I·ct) 

I 
Re 1 aiivf Histrr~T"-"' 

I J>ata file: cl~.ss12.dat S t a t i s t i c s 

~ 
' ) . r----1 H Total 23 ~ 

~ I 'H M;~~ 0 t 
. 24 ~ lttu~ 23 [ 

~ i 
I 

~ r--: ,.----; i 11ean ~ i i .834 
l: i 
n i i i i Variance: .86S 
I I I ! l Std. Dev: .254 i I r--i 

i I/. C.V. : 

1. 

.16 i I 
: i 38.447 

i 
; I 

I 
i i Skewness. -1.687 

I I I IT! 1 Kurtosis: 6.833 I I I 

I I : i 
1: 

I I 
I ! i ! l Hininu111 .BZB 
I 

I~ If .93 ~ i i !25th% .739 t. I 

i I i I I Pied ian .873 .. I 

i I I I 
I i 75th % .985 I n I n n I j Haxil!lun 1.163 I i I . I I I 

I I 

I I I I 
I i i I 

.99: I i I I i 

.e .4 .8 1.2 1.6 

UHCLA~S12f'l;) ( pd.) 



Histo:Jr~ 

hh. f He: c hss12. dat S t a t i s t i c s 

r---___.::;=~=:=J:· d'====~ H Total 
1 N Mis:s I 

.24 i 
I 
I 

I 

i 
.lf 1 

.9S ~ 

n 
I I 

I 

i 

i i 
I 

iN Used 

! 
i 11ean 
Ill ' 
1 var1ance: 
i Sid. Dev: 
l~.c.v.~: 
i Skel:Jne~w. 
J Kurtosis: 
i 
I Hinirmr. 

1, i: ~25th f. ! ! I ' 

! : ; Median 
LJ i i I 75th/. 

,W, i Iii H 
j ,. 

1
· i 1 J Maxirttm 

i i I I I 

I ! 

! 

i l I ! ! j 
.9£~!--~~-+~~~--~~--~---·~~ 

@. 1. 2. 3. 4. 

23 
e 

23 

1.983 
.739 
.s&e 

45.183 
.485 

2.848 

.581 
1.219 
1.860 
2.252 
3.862 

Re 1 at i ve Hi sto•JT~ 
.Data f j le: c lass12. dat S t a t i s t i c s 

.24 

. 16 

.08 

-~====:i:=:=hbt===~-. N Total 
H Miss 

.9 .8 

N Used 

Mean 
Uar·iance: 
Std. Dev: 
:t. C.V . 
Skewness: 
Kurtosis: 

1.6 

23 
8 

23 

.532 

.259 

.589 
95.657 
-.625 
2.854 

-.543 
.198 
.621 
.812 

1.351 

198 



' 

-

• I( 

~ 

~~ l at i v.? Hi sto·3TaM 
Data file: jt1-Hl.dat S t a t s t c s 

~=======:::Ji'=::::===:,· N Toted 
iN Miss 

.3 

.2 J 

'11 

! 

i 
.9 r 

9. 

.4 

.3 

.2 

.1 

n 
i 
! 

1. 2. 

~~ l ;;.t.i ve H l sto·; n!". 
fl~.ta file= jtl-1e.dt~.t 

~--------------~~ 

-1. l!. 

i 
! 
I 

i 
ri 
I i 

i---, 
I I 

i 
I 
I 
I 
L--. 
1 • 

i 

1. 

! N Used 

i Me?.n 
: Uar· iance: 
I 

i Std. Dev: 
; :,: C.lJ. 
i Shewness: 
! ¥.urtosis: 

i Minimur. 
~ j25th:;, 

1 Median 
i 

. i75H ~ 
~Maxinun 

3. 

S t a t 

H Total 
N Miss 
N Used 

Mean 
IJar·ia.nce: 
Stc1 .. De~·: 

t. C.IJ. 
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SAS 

General Linear Models Procedure 
Class Level Information 

Class Levels Values 
CLASS 1'"1 \! 1 2 3 4 5 6 7 B 9 10 

Number of observations in data set = 115 

General Linear Models Procedure 

Dependent Variable: LZINC 

Source DF Sum of Squares F Value Pr > F 

Model 9 2.37210874 1.60 0.1258 

Error 105 17.33890407 

Corrected Total 114 19.71101281 

R-Square c.v. LZINC Mean 
0.120344 -122.5604 -0.33156284 

Source DF Type I SS F Value Pr > F 

CLASS 9 2.37210874 1.60 0.1258 

Source DF Type III SS F Value Pr > F 

CLASS 9 2.37210874 1.60 0.1258 

General Linear Models Procedure 
Dependent Variable: LLEAD 

Source DF Sum of Squares F Value Pr > F 

Model 9 2.11820301 1.82 0.0735 

Error 105 13.59690796 

Corrected Total 114 15.71511098 

R-Square c.v. LLEAD Mean 
0.1347BB 57.74905 0.62313280 

Source DF Type I SS F Value Pr > F 
CLASS 9 2.11820301 1.82 0.0735 

Source DF Type III SS F Value Pr > F 

CLASS 9 2.11820301 1.82 0.0735 



General Linear Models Procedure 
T tests (LSD) for variable: LZINC 

NOTE: This test controls the type i comparisonwise error rate 
not the experimentwise error rate. 

Alpha= 0.05 Confidence= 0.95 df= 105 MSE= 0.165132 
Critical Value ofT= 1.98282 

Comparisons significant at the 0.05 level are indicated by 'iii'. 

9 
9 
9 
9 
9 
9 
9 
9 
9 

CLASS 
Comparison 

- 10 
- 1 
- 6 

·"1 
- i. 

- ,) 

- 7 
- 8 
- 5 
- 4 

10 - 9 
10 - 1 
10 - 6 
10 - 2 
10 - 3 
10 - 7 
10 - 8 
10 - 5 
10 - 4 

6 
6 
6 
6 
6 
6 
6 
6 
6 

- 9 
- i (l 
- 6 
- 2 
- 3 
- 7 
- 8 
- 5 
- 4 

- 9 
- 10 
- 1 , 
- i.. 

- 3 
- 7 
- 8 
- 5 
- 4 

Lower 
Confidence 

Limit 

-0.473 
-0.457 
-0.426 
-0.396 
-0.380 
-0.327 
-0.279 
-0.114 
-0.080 

-0.588 
-0.345 
-0.298 
-0.294 
-0.279 
-0.226 
-0.164 
0.020 
0.043 

-0.604 
-0.376 
-0.314 
-0.310 
-0.295 
-0.242 
-0.180 

(l, (H)4 

0.027 

-0.575 
-0.331 
-" 1'!C" '.!t-.JI..J 

-0.270 
-0.255 
-0.202 
-0.134 
0.060 
0.077 

Difference Upper 
Between Confidence 

Means Limit 

0.058 
0.073 
0.074 
0.160 
0.176 
0.229 
0.246 
0.377 
0.429 

-0.058 
0.016 
0. (116 
0.103 
0.118 
0.171 
0.188 
0.3i9 
0.372 

-0.073 
-0.016 
0.001 
0.087 
0.102 
0.155 
0.172 
0.304 
0.356 

-0.074 
-0.016 
-0.001 
0.086 
0.101 
0.155 
0.172 
0.303 
0.355 

0.588 
0.604 
0.575 
0.716 
0.732 
0.785 
0.770 
0.868 
0.939 

0.473 
0.376 
0.331 
0.500 
0.515 
0.568 
0.540 
0.619 Ui 
0. 701 iii 

0.457 
0.345 
0.3i5 
0.484 
0.499 
0.553 
0.524 
0.603 iii 
0.685 *** 

0.426 
0.298 
0.314 
0.443 
0.458 
0.511 
0.477 
0.546 iii 
0.634 Ui 
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2 - 9 -0.716 -0.160 0.396 
2 - 10 -0.500 -0.103 0.294 
2 - 1 -0.484 -0.087 0.310 ., 

- b -0.443 -0.086 0.270 i. 
.., - 1 -0.416 0.015 0.446 .I. oJ 

'i - 7 -0.362 0.068 0.499 4 

2 - 8 -0.304 0.085 0.475 
2 - ~ -0.126 0.217 0.560 "' 
1"1 - 4 -0.100 0.269 0.638 i. 

3 - 9 -0.732 -0.176 0.380 ,. 
oJ - 10 -0.515 -0.118 0.279 
3 - 1 -0.499 -0.102 0.295 ,. 
._. - b -0.458 -0.101 0.255 
3 - 1"1 

i. -0.446 -0.015 0.416 
3 - "T -0.377 0.053 0.484 I 
.., - 8 -0.319 0.070 0.460 ._1 

.., - 1:' -0.142 0.201 0.545 ,) .J 
7 - 4 -0.115 0.254 0.623 -:.1 

7 - 9 -0.785 -0.229 0.327 
7 - 10 -0.568 -0.171 0.226 
7 - 1 -0.553 -0.155 0.242 
"T - 6 -0.511 -0.155 0.202 I 

7 - 2 -0.499 -0.068 0.362 
7 - ,. -0.484 -0.053 0.377 .... 

7 - 8 -0.373 0.017 0.406 
"T - 5 -0.195 0.148 0.491 I 

7 - 4 -0.168 0.201 0.569 

8 - 9 -0.770 -0.246 0.279 
8 - 10 -0.540 -0.188 0.164 
8 - 1 -0.524 -0.172 0.180 ' 
8 - 6 -0.477 -0.172 0.134 
8 - ") 

4 -0.475 -0.085 0.304 
8 - 1 -0.46(1 -0.070 0.319 .... 

B - 7 -0.406 -0.017 0.373 
8 - 5 -0.158 0.131 0.42i 
8 - 4 -0.136 0.184 0.504 

1:' - 9 -0.868 -0.377 0.114 ,J 

5 - iO -0.619 -0.319 -0.020 *** 5 - 1 -0.603 -0.304 -0.004 *** 1:' - 6 -0.546 -0.303 -1).1)60 *** ,J 

5 - ·i -0.560 -0.217 0.126 4 

5 - 3 -0.545 -0.201 0.142 
1:' - 7 -0.491 -0.148 0.195 ,J 

1: - 8 -0.421 -0.131 0.158 ,J 

5 - 4 -0.209 0.052 0.314 

4 - 9 -0.939 -0.429 0.080 
4 - 10 -0.701 -0.372 -0.043 *** 
4 - 1 -0.685 -0.356 -0.027 Ui 
4 - 6 -0.634 -0.355 -0.077 *** 



4 - 2 -0.638 -0.269 0.100 
4 - 3 -0.623 -0.254 0.115 
4 - 7 -0.569 -0.201 0.168 
4 - 8 -0.504 -0.184 O.i36 
4 - 5 -0.314 -0.052 0.209 

General Linear Models Procedure 

Tukey's Studentized Range IHSD) Test for variable: LZINC 

NOTE: This test controls the type I experimentwise error rate. 

Alpha= 0.05 Confidence= 0.95 df= 105 HSE= 0.165132 
Critical Value of Studentized Range= 4.572 

Comparisons significant at the 0.05 level are indicated by '***'· 
Simultaneous Simultaneous 

Lower Difference Upper 
CLASS Confidence Between Confidence 

Comparison Limit Means Limit 

9 - 10 -0.807 0.058 0.922 
9 - 1 -0.791 0.073 0.938 
9 - 6 -0.742 0.074 0.890 
9 - 2 -0.746 0.160 1.067 
9 - 7 

.j -0.731 0.176 1.082 
9 - 7 -0.678 0.229 1.135 
9 - a -0.610 0.246 1.101 
9 - 1:' 

.J -0.424 0.377 1.178 
9 - 4 -0.402 0.429 1.260 

10 - 9 -0.922 -0.058 0.807 
10 - t -0.572 0.016 0.603 l 

10 - 6 -0.497 0.016 0.530 
10 - 'j 

L -0.545 0.103 0.750 
10 - 1 -0.530 0.118 0.765 oJ 

10 - i -0.476 0.171 0.819 I 

10 - 8 -0.386 0.188 0.762 
10 - C' 

.J -0.169 0.319 0.808 
10 - 4 -0.165 0.372 0.908 

- 9 -0.938 -0.073 0.791 
- l(l -0.603 -0.016 0.572 
- b -0.513 0.001 0.514 
- , 

i. -0.560 0.087 0.734 
- .., 

.;, -0.545 0.102 0.75(1 
- 7 -0.492 0.155 0.803 
- B -0.402 0.172 0.746 
- 5 -0.185 0.304 0.792 
- 4 -0.180 0.356 0.892 

6 - 9 -0.890 -0.074 0.742 
6 - 10 -0.530 -O.Oi6 0.497 

206 



207 

6 - 1 -0.514 -0.001 0.5i3 
6 - 2 -0.495 0.086 0.667 
6 - 7 

.) -0.479 0.101 0.682 
6 - 7 -0.426 0.155 0.736 
6 - 8 -0.326 0.172 0.669 
6 - 5 -0.094 0.303 0.699 
6 - 4 -0.099 0.355 0.809 

1"\ - 9 -1.067 -0.160 0.746 '-
") .. - 10 -0.750 -0.103 0.545 
"' i. - i -0.734 -0.087 0.560 
'j - 6 -0.667 -0.086 0.495 L 

'j - 1 -0.687 0.015 0.717 .. ... 
2 - 7 -0.634 0.068 0.771 , - B -0.550 0.085 0.720 J. 

2 - 5 -0.343 0.217 0. 776 
1"\ - 4 -0.332 0.269 0.870 i. 

.., 

.j - 9 -1.082 -0.176 0.731 
1" ... - 10 -0.765 -0.118 0.530 
1" 
·-· - 1 -0.750 -0.102 0.545 
3 - 6 -0.682 -0.101 0.479 
1 - '} -0.717 -0.015 0.687 .... .. 
1 - 7 -0.649 0.053 0.756 ·-· 
1 - 8 -0.565 0.070 0.705 oJ 

.., 

.) - 5 -0.358 0.201 0.761 
3 - 4 -0.348 0.254 0.855 

7 - 9 -1.135 -0.229 0.678 
7 - 10 -0.819 -0.171 0.476 
7 - 1 -0.803 -0.155 0.492 
7 - 6 -0.736 -0.155 0.426 
7 - 2 -0.771 -0.068 0.634 
""f - 3 -0.756 -0.053 0.649 I 

7 - 8 -0.618 0.017 0.652 
7 - 5 -0.411 0.148 0.708 
""f - 4 -0.401 0.201 O.B02 I 

8 - 9 -1.101 -0.246 0.610 
8 - 10 -0.762 -0.188 0.386 
8 - 1 -0.746 -0.172 0.402 
8 - b -0.669 -0.172 0.326 
B - 2 -0.72(1 -0.085 0.550 
8 - 3 -0.705 -0.070 0.565 
8 - 7 -0.652 -0.017 0.618 
8 - 5 -0.341 0.131 0.604 
8 - 4 -0.338 0.184 0.705 

1: - 9 -1.178 -0.377 0.424 ..! 

5 - 10 -0.808 -0.319 0.169 
5 - 1 -0.792 -0.304 0.185 
5 - 6 -0.699 -0.303 0.094 
c; - ., -0.776 -0.217 0.343 loJ L 

5 - 1 -0.761 -0.201 0.358 ._. 



5 - 7 
5 - 8 
5 - 4 

4 - 9 
4 - 10 
4 - 1 
4 - 6 
4 - 2 
4 - 3 
4 - 7 
4 - 8 
4 - 5 

-0.708 -0.148 
-0.604 -0.131 
-0.374 0.052 

-1.260 -0.429 
-0.908 -0.372 
-0.892 -0.356 
-0.809 -0.355 
-0.870 -0.269 
-0.855 -0.254 
-0.802 -0.201 
-0.705 -0.184 
-0.478 -0.052 

General Linear Models Procedure 

0.411 
0.341 
0.478 

0.402 
O.i65 
0.180 
0.099 
0.332 
0.348 
0.401 
0.338 
0.374 

Bonferroni (Dunn) T tests for variable: LZINC 

NOTE: This test controls the type I experimentwise error rate 
but generally has a higher type II error rate than Tukey's 
for all pairwise comparisons. 

Alpha= 0.05 Confidence= 0.95 df= 105 MSE= 0.165132 
Critical Value of T= 3.35340 

Comparisons significant at the 0.05 level are indicated by 'ltt'. 

CLASS 
Comparison 

9 - 10 
9 - 1 
9 - b 
9 - 2 
9 - 3 
9 - 7 
9 - 8 
9 - 5 
9 - 4 

10 - 9 
10 - 1 
10 - 6 
10 - 2 
10 - 3 
10 - 7 
10 - 8 
10 - 5 
10 - 4 

- 9 
- 10 

Simultaneous 
Lower 

Confidence 
Limit 

-0.839 
-0.824 
-0.773 
-0.780 
-0.765 
-0.712 
-0.642 
-0.454 
-0.433 

-0.955 
-0.594 
-0.516 
-0.569 
-0.554 
-0.500 
-0.407 
-0.188 
-0.185 

-0.970 
-0.625 

Difference 
Between 

Means 

0.058 
0.073 
0.074 
0.160 
0.176 
0.229 
0.246 
0.377 
0.429 

-0.058 
0.016 
0.016 
0.103 
0.118 
0.171 
0.188 
0.319 
0.372 

-0.073 
-0.016 

Simultaneous 
Upper 

Confidence 
Limit 

0.955 
0.970 
0.921 
1.101 
1.116 
1.169 
1.133 
1.208 
1.291 

0.839 
0.625 
0.549 
0.774 
0.789 
0.843 
0.783 
0.826 
0.928 

0.824 
0.594 
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209 
- b -0.532 0.001 0.533 
- "' -0.585 0.087 0.758 i. 

- 3 -0.569 0.102 0.774 
- 7 -0.516 0.155 0.827 
- 8 -0.423 0.172 0.768 
- 5 -0.203 0.304 0.811 
- 4 -0.200 0.356 0.912 

6 - 9 -0.921 -0.074 o. 773 
6 - 10 -0.549 -0.016 0.516 
6 - 1 -0.533 -0.001 0.532 
6 - 2 -0.516 0.086 0.689 
6 - 3 -0.501 0.101 0.704 
6 - 7 -0.448 0.155 0.757 
6 - 8 -0.345 0.172 0.688 
6 - 5 -0.108 0.303 0.714 
6 - 4 -0.115 0.355 0.826 

.., - 9 -1.101 -0.160 0.780 " 
2 - 10 -0.774 -0.103 0.569 
2 - 1 -0.758 -0.087 0.585 
2 - 6 -0.689 -0.086 0.516 
2 - 3 -0.713 0.015 0.744 ., - 7 -0.660 0.068 0.797 i. 

'i - 8 -0.574 0.085 0.744 /.. 

2 - 5 -0.364 0.217 0.797 
2 - 4 -0.355 0.269 0.893 

,. - 9 -1.116 -0.176 0.765 .... 

3 - 10 -0.789 -0.118 0.554 
3 - 1 -0.774 -0.102 0.569 
3 - 6 -0.704 -0.101 0.501 ,. - 2 -0.744 -0.015 0.713 .,; 

3 - 7 -0.675 0.053 0.782 
3 - 8 -0.589 0.070 0.729 ,. - 5 -0.379 0.201 0.782 .,; 

7 - 4 -0.370 0.254 0.878 .j 

7 - 9 -1.169 -0.229 0.712 
7 - 10 -0.843 -0.171 0.500 ., - i -0.827 -0.155 0.516 I 

7 - 6 -0.757 -0.155 0.448 
7 - 2 -0.797 -0.068 0.660 
i - 3 -0.782 -0.053 0.675 I 

7 - B -0.642 0.017 0.676 
7 - 5 -0.432 0.148 0.728 
7 - 4 -0.423 0.201 0.824 

8 - 9 -1.133 -0.246 0.642 
8 - 10 -0.783 -0.188 0.407 
8 - 1 -0.768 -0.172 0.423 
8 - 6 -0.688 -0.172 0.345 
8 - 2 -0.744 -0.085 0.574 
8 - 3 -0.729 -0.070 0.589 



a - 7 
B - 5 
8 - 4 

5 - 9 
5 - 10 
5 - 1 
5 - 6 
5 - 2 
5 - 3 
5 - 7 
5 - B 
5 - 4 

4 - 9 
4 - 10 
4 - 1 
4 - 6 
4 - 2 
4 - 3 
4 - 7 
4 - 8 
4 - 5 

-0.676 
-0.359 
-0.357 

-1.208 
-0.826 
-0.811 
-0.714 
-0.797 
-0.782 
-0.728 
-0.622 
-0.390 

-1.291 
-0.928 
-0.912 
-0.826 
-0.893 
-0.878 
-0.824 
-0.725 
-0.494 

-0.017 
0.131 
0.184 

-0.377 
-0.319 
-0.304 
-0.303 
-0.217 
-0.201 
-0.148 
-0.131 
0.052 

-0.429 
-0.372 
-0.356 
-0.355 
-0.269 
-0.254 
-0.201 
-0.184 
-0.052 

General Linear Models Procedure 

0.642 
0.622 
0.725 

0.454 
0.188 
0.203 
0.108 
0.364 
0.379 
0.432 
0.359 
0.494 

0.433 
0.185 
0.200 
0.115 
0.355 
0.370 
0.423 
0.357 
0.390 

T tests (LSD) for variable: LLEAD 

NOTE: This test controls the type I comparisonwise error rate 
not the experimentwise error rate. 

Alpha= 0.05 Confidence= 0.95 df= 105 MSE= 0.129494 
Critical Value of T= 1.98282 

Comparisons significant at the 0.05 level are indicated by 'iii'. 

CLASS 
Comparison 

7 - 9 
7 - 1 
7 - 10 
7 - b 
7 - 5 
7 - 2 
7 - B 
7 - 3 
7 - 4 

9 - 7 
9 - 1 
9 - 10 
9 - 6 

Lower 
Confidence 

Limit 

-0.4736 
-0.28i4 
-0.1429 
-0.0847 
-0.0462 
0.0012 
0.0578 
0.0304 
0.1307 

-0.5112 
-0.4183 
-0.2797 
-0.2313 

Difference Upper 
Between Confidence 
"eans Limit 

0.0188 
0.0702 
0.2088 
0.2307 
0.2576 
0.3826 
0.4028 
0.4118 
0.4573 

-0.0188 
0.0514 
0.1900 
0.2120 

0.5112 
0.4219 
0.5604 
0.5462 
0.5615 
0. 7640 Ui 
0. 7478 iU 
0. 7931 iU 
0. 7839 iU 

0. 4736 
0.5211 
0.6597 
0.6552 
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9 - 5 -0.1962 0.2389 0.6739 
9 - 2 -0.1286 0.3638 0.8562 
9 - a -0.0807 0.3840 0.8488 
9 - 3 -0.0994 0.3930 0.8854 
9 - 4 -0.0128 0.4385 0.8898 

- 7 -0.4219 -0.0702 0.2814 
- 9 -0.5211 -0.0514 0.4183 

1 - 10 -0.1806 0.1385 0.4576 
1 - 6 -0.1182 0.1605 0.4393 
1 - 5 -0.0781 0.1874 0.4529 
1 - 2 -0.0393 0.3123 0.6640 
1 - 8 0.0208 0.3326 0.6443 iii 

- 3 -0.0101 0.3415 (1.6932 
- 4 0.0957 0.3870 0.6783 iU 

10 - "! -0.5604 -0.2088 0.1429 I 

10 - 9 -(1.6597 -0.1900 0.2797 
10 - 1 -0.4576 -0.1385 0.1806 
10 - 6 -0.2568 0.0220 0.3007 
10 - 5 -0.2166 0.0489 0.3144 
10 - 2 -0.1778 0.1738 0.5254 
10 - 8 -0.1177 0.1940 0.5058 
10 - 3 -0.1486 0.2030 0.5546 
10 - 4 -0.0428 0.2485 0.5398 

6 - 7 -0.5462 -0.2307 0.0847 
6 - 9 -0.6552 -0.2120 0.2313 
6 - 1 -0.4393 -0.1605 0.1182 
6 - 10 -0.3007 -0.0220 0.2568 
6 - 5 -0.1884 0.0269 0.2423 
6 - '1 -0.1637 0.1518 0.4673 L 

6 - 8 -0.0983 0.1720 0.4424 
6 - 3 -0.1345 0.1810 0.4965 
6 - 4 -0.0199 0.2265 0.4730 

5 - 7 -0.5615 -1).2576 0,!)462 
c: - 9 -0.6739 -0.2389 0.1962 t..l 

5 - • -0.4529 -0.1874 0.0781 ' 5 - 10 -0.3144 -0.0489 0.2166 
5 - 6 -0.2423 -(1.0269 0.1884 
1: - .... -0.1789 0.1249 0.4287 .J i.. 

1: - 8 -0.1115 0.1451 0.4018 .J 

5 - ,. -0.1497 0.1541 0.4579 ._. 

5 - 4 -0.0317 0.1996 0.4310 

'i - 7 -0.7640 -0.3826 -0.0012 iii L 

2 - 9 -0.8562 -0.3638 0.1286 
2 - 1 -0.6640 -0.3123 0.0393 
2 - 10 -0.5254 -0.1738 0.1778 , - 6 -0.4673 -0.1518 0.1637 i.. 

2 - 5 -0.4287 -0.1249 0.1789 
2 - B -0.3248 0.02(12 0.3652 
'i - 3 -0.3522 0.0292 0.4106 L 



2 - 4 

8 
8 
8 
8 
8 
B 
8 
8 
8 

.., 
,j. 

.., 

.j 

3 
3 
3 
3 
3 

- 7 
- 9 
- 1 
- 10 
- 6 
- 5 

t; 
- i.. 

- 3 
- 4 

- 7 
- 9 
- 1 
- 10 
- 6 
- 5 
- 2 
- 8 

3 - 4 

4 - 7 
4 - 9 
4 - 1 
4 - 10 
4 - 6 
4 - 5 
4 - 2 
4 - 8 
4 - 3 

-0.2519 

-0.7478 
-0.8488 
-0.6443 
-0.5058 
-0.4424 
-0.4018 
-0.3652 
-0.3360 
-0.2288 

-0.7931 
-0.8854 
-0.6932 
-0.5546 
-0.4965 
-0. 457S' 
-0.4106 
-0.3539 
-0.2811 

-0.7839 
-0.8898 
-0.6783 
-0.5398 
-0.4730 
-0.4310 
-0.4013 
-0.3377 
-0.3721 

0.0747 

-0.4028 
-0.3840 
-0.3326 
-O.i940 
-0.1720 
-0.1451 
-0.0202 
0.0090 
0.0545 

-0.4118 
-0.3930 
-0.3415 
-0.2030 
-0.1810 
-0.1541 
-0.0292 
-0.0090 
0.0455 

-0.4573 
-0.4385 
-0.3870 
-0.2485 
-0.2265 
-0.1996 
-0.0747 
-0.0545 
-0.0455 

0.4013 

-0.0578 *** 
0.0807 

-0.0208 Ui 
0.1177 
0.0983 
0.1115 
0.3248 
0.3539 
0.3377 

-0.0304 *** 
0.0994 
0.0101 
0.1486 
0.1345 
0.1497 

o. 3360 
0. 3i21 

-0.1307 Ui 
0.0128 

-0.0957 iii 
0.0428 
0.0199 
0.0317 
0.2519 
0.2288 
0.2811 

General Linear Models Procedure 

Tukey's Studentized Range (HSDi Test for variable: LLEAD 

NOTE: This test controls the type I experimentwise error rate. 

Alpha= 0.05 Confidence= 0.95 df= 105 MSE= 0.129494 
Critical Value of Studentized Range= 4.572 

Comparisons significant at the 0.05 level are indicated by 'iit'. 

CLASS 
Cotparison 

7 - 9 
7 - 1 
7 - 10 
7 - b 
7 - 5 
7 - 2 

Simultaneous 
Lower 

Confidence 
Limit 

-0.7840 
-0.5031 
-0.3646 
-0.2836 
-0.2377 
-0.2393 

Simultaneous 
Difference Upper 

Between Confidence 
Means 

0.0188 
0.0702 
0.2088 
0.2307 
0.2576 
0.3826 

Limit 

0.8216 
0.6435 
0.7821 
0.7451 
0.7530 
1.0044 
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! - B -0.1597 0.4028 0.9653 
.., - < -0.210i 0.4118 1.0336 I ... 
7 - 4 -0.0752 0.4573 0.9898 

9 - 7 -0.8216 -0.0188 0.7840 
9 - 1 -0.7144 0.0514 0.8173 
9 - 10 -0.5758 0.1900 0.9558 
9 - 6 -0.5108 0.2120 0.9347 
9 - 5 -0.4705 0.2389 0.9482 
9 - .., -0.4390 0.3638 1.1666 " 
9 - 8 -0.3737 0.3840 1.1418 
9 - 3 -0.4098 0.3930 1.1958 
9 - 4 -0.2973 0.4385 1.17 43 

- 7 -0.6435 -0.0702 0.5031 
- 9 -0.8173 -0.0514 0.7144 
- 10 -0.3817 0.1385 0.6588 
- 6 -0.2940 0.1605 0.6150 
- 5 -0.2455 0.1874 0.6203 
- .., -0.2610 0.3123 0.8857 " 
- 8 -0.1757 0.3326 0.8409 
- < -0.2318 0.3415 0.9148 ... 
- 4 -0.0879 0.3870 0.8620 

10 - 7 -0.7821 -0.2088 0.3646 
10 - 9 -0.9558 -0.1900 0.5758 
10 - 1 -0.6588 -0.1385 0.3817 
10 - 6 -0.4325 0.0220 0.4765 
10 - 5 -0.3840 0.0489 0.4818 
10 - 2 -0.3995 0.1738 0.7471 
10 - B -0.3143 0.1941) 0.7023 
10 - 3 -0.3703 0.2030 0.7763 
10 - 4 -0.2264 0.2485 0.7234 

6 - 7 -0.7451 -0.2307 0.2836 
6 - 9 -0.9347 -0.2120 0.5108 
6 - 1 -0.6150 -0.16(15 0.2940 
6 - 10 -0.4765 -0.0220 0.4325 
6 - 5 -0.3242 0.0269 0.3780 
6 - :'j -0.3625 0.1516 0.6662 " 
6 - 8 -0.2687 0.1720 0.6128 
6 - "T -0.3334 0.1810 0.6954 . .) 

6 - 4 -0.1753 0.2265 0.6283 

e - 7 -0.7530 -0.2576 0.2377 ...! 

e 
...! - 9 -0.9482 -0.2389 0.4705 
e - 1 -0.6203 -0.1874 0.2455 ..J 

e - 10 -0.4818 -0.0489 0.3840 ...! 

5 - 6 -0.3780 -0.0269 0.3242 
&:: - 2 -0.3705 0.1249 0.6203 '"' 
e - 8 -0.2733 0.1451 0.5636 ..! 

e - 3 -0.3413 0.1541 0.6495 ..J 
r - 4 -0.1776 0.1996 0.5768 ...! 



2 
'"' i. 

2 
2 
2 

2 
2 
2 

B 
a 
8 
8 
8 
8 
8 
8 
B 

7 
.J 

7 .;.. 

7 
.J 

"T .... 

3 
3 ,. 
..... 

3 
3 

4 
4 
4 
4 
4 
4 
4 
4 
4 

- 7 
- 9 
- 1 
- 10 
- 6 
- 5 
- B 
- 3 
- 4 

- 7 
- 9 
- 1 
- 10 
- 6 
- 5 
- 2 
- 3 
- 4 

- 7 
- 9 
- 1 
- 10 
- 6 
- 5 
- 2 
- 8 
- 4 

- 7 
- 9 
- 1 
- 10 
- 6 
- 5 
- 2 
- 8 
- ,. ..... 

-1.0044 
-1.1666 
-0.8857 
-0.7471 
-0.6662 
-0.6203 
-0.5422 
-0.5927 
-0.4578 

-0.9653 
-1.1418 
-0.8409 
-0.7023 
-0.6128 
-0.5636 
-0.5827 
-0.5535 
-0.4073 

-1.0336 
-1.1958 
-0.9148 
-0.7763 
-0.6954 
-0.6495 
-0.6510 
-0.5714 
-0.4870 

-0.9898 
-1.1743 
-0.8620 
-0.7234 
-0.6283 
-0.5768 
-0.6072 
-0.5163 
-0.5780 

-0.3826 
-0.3638 
-0.3123 
-0.1738 
-0.1518 
-0.1249 
0.0202 
0.0292 
0.0747 

-0.4028 
-0.3840 
-0.3326 
-0.1940 
-0.1720 
-0.1451 
-0.0202 
0.0090 
0.0545 

-0.4118 
-0.3930 
-0.3415 
-0.2030 
-0.1810 
-0.1541 
-0.0292 
-0.0090 
0.0455 

-0.4573 
-0.4385 
-0.3870 
-0.2485 
-0.2265 
-0.1996 
-0.0747 
-0.0545 
-0.0455 

General Linear Models Procedure 

0.2393 
0.4390 
0.2610 
0.3995 
0.3625 
0.3705 
0.5827 
0.6510 
0.6072 

O.i597 
0.3737 
0.1757 
0.3143 
0.2687 
0.2733 
0.5422 
0.5714 
0.5163 

0.2101 
0.4098 
0.2318 
0.371)3 
0.3334 
0.3413 
0.5927 
0.5535 
0.5780 

0.0752 
0.2973 
0.0879 
0.2264 
O.i753 
0.1776 
0.4578 
0.4073 
0.4870 

Bonferroni (Ounnl T tests for variable: LLEAD 

NOTE: This test controls the type I experimentwise error rate 
but generally has a higher type II error rate than Tukey's 
for all pairwise comparisons. 

Alpha= 0.05 Confidence= 0.95 df= 105 MSE= O.i29494 
Critical Value of i= 3.35340 

Comparisons significant at the 0.05 level are indicated bv '***'· 
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Simultaneous Simultaneous 

Lower Difference Upper 
CLASS Confidence Between Confidence 

Comparison Limit Means Limit 

7 - 9 -0.8139 0.0188 0.8515 
7 - i -0.5245 0.0702 0.6649 j. 

7 - 10 -0.3859 0.2088 0.8034 
.., - 6 -0.3028 0.2307 0. 7643 I 

7 - 5 -0.2562 0.2576 0.7715 
7 - 2 -0.2625 0.3826 1.0276 ., - B -0.1807 0.4028 0.9862 I 

7 - 3 -0.2333 0.4118 1.0568 
j - 4 -0.095i 0.4573 1.0096 I 

9 - 7 -0.8515 -0.0188 0.8139 
9 - 1 -0.7429 0.0514 0.8458 
9 - 10 -0.6044 0.1900 0.9843 
9 - 6 -0.5377 0.2120 0.9617 
9 - 5 -0.4969 0.2389 0.9747 
9 - 2 -0.4689 0.3638 1.1965 
9 - 8 -0.4020 0.3840 1.1700 
9 - 3 -0.4397 0.3930 1.2257 
9 - 4 -0.3247 0.4385 1. 2017 

- 7 -0.6649 -0.0702 0.5245 
- 9 -0.8458 -0.0514 0.7429 
- 10 -0.4011 0.1385 0.6782 
- 6 -0.3109 0.1605 0.6320 
- 5 -0.2616 0.1874 0.6365 
- 2 -0.2823 0.3123 0.9070 
- B -0.1947 0.3326 0.8598 
- 3 -0.2532 0.3415 0.9362 
- 4 -0.1056 0.3870 0.8797 

10 - 7 -0.8034 -0.2088 0.3859 
10 - 9 -0.9843 -0.1900 0.6044 
10 - 1 -0.6782 -0.1385 0.40i1 
10 - 6 -0.4495 0.0220 0.4934 
10 - ~ -0.400i 0.0489 0.4979 "' 
10 - ,., 

i. -0.4209 0.1738 0.7685 
10 - B -0.3332 0.194(i 0.7213 
10 - 3 -0.3917 0.2030 0.7977 
10 - 4 -0.2441 0.2485 0.7412 

6 - 7 -0.7643 -0.2307 0.3028 
6 - 9 -0.9617 -0.2120 0.5377 
6 - 1 -0.6320 -0.1605 0.3109 
6 - 10 -0.4934 -0.0220 0.4495 
6 - 5 -0.3373 0.0269 0.3911 
L - 'j -0.3817 0.1518 0.6854 IJ L 

6 - 8 -0.2851 0.1720 0.6292 
6 - 3 -0.3525 0.1810 0.7146 
6 - 4 -0.1903 0.2265 0.6433 
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5 - 7 -0.7715 -0.2576 0.2562 
C' - 9 -0.9747 -0.2389 0.4969 .J 
&:' - 1 -0.6365 -0.1874 0.2616 .J 
&:' - 10 -0.4979 -0.0489 0.4001 .J 

c: - 6 -0.3911 -0.0269 0.3373 1oJ 

&:' - 2 -0.3889 0.1249 0.6388 .J 

5 - 8 -0.2889 0.1451 0.5792 
5 - i -0.3597 0.1541 0.6680 v 

&:' - 4 -0.1916 0.1996 0.5909 .J 

'J - j -1.0276 -0.3826 0.2625 '" I 

2 - 9 -1.1965 -0.3638 0.4689 ., 
I. - 1 -0.9070 -0.3123 0.2823 
2 - 10 -0.7685 -0.1738 0.4209 
'J - 6 -0.6854 -0.1518 0.3817 '" 
2 - 5 -0.6388 -0.1249 0.3889 
") - 8 -0.5632 0.0202 0.6037 '" 
2 - 1 -0.6158 0.0292 0.6742 .... 

2 - 4 -0.4777 0.0747 0.6271 

8 - "'' -0.9862 -0.4028 0.1807 I 

8 - 9 -1.1700 -0.3840 0.4020 
8 - i 

J. -0.8598 -0.3326 0.1947 
8 - 10 -0.7213 -0.1940 0.3332 
B - 6 -0.6292 -0.1720 0.2851 
8 - 5 -0.5792 -0.1451 0.2889 
8 - 2 -0.6037 -0.0202 0.5632 
8 - 3 -0.5745 0.0090 0.5924 
B - 4 -0.4246 0.0545 0.5335 

'T - 7 -1.0568 -0.4118 0.2333 .) 

3 - 9 -1.2257 -0.3930 0.4397 
3 - 1 -0.9362 -0.3415 ,-, ljl:'.,., 

Vo4...i.)i. 

3 - 10 -0.7977 -0.2030 0.3917 
3 - 6 -0.7146 -0.1810 0.3525 
1 .... - 5 -0.6680 -0.1541 0.3597 
3 - 2 -0.6742 -0.0292 0.6158 
< - 8 -0.5924 -0.0090 0.5745 ·-· 
< - 4 -0.5069 0.0455 0.5979 .... 

4 - 7 -1.0096 -0.4573 0.0951 
4 - 9 -1.2017 -0.4385 0.3247 
4 - 4 

! -0.8797 -0.3870 0.1056 
4 - 10 -0.7412 -0.2485 0.2441 
4 - 6 -0.6433 -0.2265 0.1903 
4 - 5 -0.5909 -0.1996 0.1916 
4 - "' i. -0.6271 -0.0747 0.4777 
4 - B -0.5335 -0.0545 0.4246 
4 - 1 -0.5979 -0.0455 0.5069 •.J 



General Linear Models Procedure 
Class Level Information 

Ciass 

CLASS 

Levels 

, 
i. 

Vaiues 

11 12 

Number of observations in data set = 67 

General Linear Hodels Procedure 

Dependent Variable: LZINC 

Source 

Model 

Error 

Corrected Total 

Source 
CLASS 

Source 

CLASS 

DF Sum of Squares 

65 

66 

R-Square 
0.007896 

DF 
1 

DF 

0.19502130 

24.50287324 

24.69789454 

c.v. 
134.2378 

Type I SS 
0.19502130 

Type II I SS 

0.19502130 

F Value 

0.52 

F Value 
0.52 

F Value 

0.52 

General Linear Models Procedure 
Dependent Variable: LLEAD 

Source 
Model 

Error 

Corrected Total 

Source 
CLASS 

Source 

CLASS 

DF Sum of Squares 

65 

66 

R-Square 
0.029796 

DF 
1 

DF 

0.42846878 

13.95153176 

14.38000054 

c.v. 
64.00727 

Type I SS 
0.42846878 

Type III 55 

0.42846878 

F Value 
2.00 

F Value 
2.00 

F Value 

2.00 

Pr > F 

0.4746 

LZINC Mean 
0.45737995 

Pr > F 
0.4746 

Pr > F 

0.4746 

Pr > F 
0.1625 

LLEAD Mean 
0.72381062 

Pr > F 
0.1625 

Pr > F 

0.1625 
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General Linear Models Procedure 
T tests (LSD) for variable: LZiNC 

NOTE: This test controls the type I comparisonwise error rate 
not the experimentwise error rate. 

Alpha= 0.05 df= 65 MSE= 0.376967 
Critical Value of T= 2.00 

Least Significant Difference= 0.3155 
WARNING: Cell sizes are not equal. 

Harmonic Mean of cell sizes= 30.20896 

Means with the same letter are not significantly different. 
T Grouping Mean N CLASS 

A 
A 
A 

0 1:'.,.1"1 
,,J.ji. 

0.418 

23 12 

44 11 

Tukey's Studentized Range (HSD) Test for variable: LZINC 

NOTE: This test controls the type I experimentwise error rate, 
but generally has a higher type II error rate than REGWG. 

Alpha= 0.05 df= 65 MSE= 0.376967 
Critical Value of Studentized Range= 2.824 

Minimum Significant Difference= 0.3155 
WARNING: Cell sizes are not equal. 

Harmonic Mean of cell sizes= 30.20896 

Meaos with the same letter are not significantly different. 
Tukey Grouping Mean N CLASS 

A 
A 

A 

0.532 

0.418 

23 12 

44 11 

Bonferroni (Dunn) T tests for variable: LZINC 

NOTE: This test controls the type I experimentwise error rate, 
but generally has a higher type II error rate than REGWQ. 

Alpha= 0.05 df= 65 HSE= 0.376967 
Critical Value of T= 2.00 

Minimum Significant Difference= 0.3155 
WARNING: Cell sizes are not equal. 

Harmonic Mean of cell sizes= 30.20896 

Means with the same letter are not significantly different. 
Bon Grouping Mean N CLASS 

A 0 1:''1""1 .,,. i., 
,,J.j' I. -.I 61. 

A 
A 0.418 44 11 
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General Linear Models Procedure 
T tests (LSDi for variable: LLEAD 

NOTE: This test controls the type I comparisonwise error rate 
not the experimentwise error rate. 

Alpha= 0.05 df= 65 MSE= 0.214639 
Critical Value of T= 2.00 

Least Significant Difference= 0.2381 
WARNING: Cell sizes are not equal. 

Harmonic Mean of cell sizes= 30.20896 

Means with the same letter are not significantly different. 
T Grouping Mean N CLASS 

A 0.834 ~~ 12 ~~ 

A 
A 0.666 44 11 

Tukey's Studentized Range (HSDl Test for variable: LLEAD 

NOTE: This test controls the type i experimentwise error rate, 
but generally has a higher type II error rate than REGWO. 

Alpha= 0.05 df= 65 MSE= 0.214639 
Critical Value of Studentized Range= 2.824 

Minimum Significant Difference= 0.2381 
WARNING: Cell sizes are not equal. 

Harmonic Mean of ceil sizes= 30.20896 

Means with the same letter are not significantly different. 
Tukey Grouping Mean N CLASS 

A 0.834 ~~ 1~ LJ L 

A 
A 0.666 44 11 

Banferroni (Dunn) T tests for variable: LLEAD 

NOTE: This test controls the type I experimentwise error rate, 
but generally has a higher type II error rate than REGWD. 

Alpha= 0.05 df= 65 MSE= 0.214639 
Critical Value of T= 2.00 

Minimum Significant Difference= 0.2381 
WARNING: Cell sizes are not equal. 

Harmonic Mean of cell sizes= 30.20896 

Means with the same letter are not significantly different. 
Bon Grouping Mean N CLASS 

A 0.834 ~~ 
LJ 12 

A 
A 0.666 44 1i 
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General Linear Models Procedure 
Ciass Level Information 

Class 
6ROUP 

Levels 
'i 
J.. 

Values 
1 2 

Number of observations in data set = 182 
General Linear Models Procedure 

Dependent Variable: LZINC 

Source 
Model 

Error 

Corrected Total 

Source 
GROUP 

Source 

GROUP 

DF Sum of Squares 

180 

1"'1 t11 

R-Square 
0.372398 

DF 

DF 

26.35070763 

44.40890735 

70.75961498 

c.v. 
-1207.710 

Type I SS 
26.35070763 

Type III SS 

26.35070763 

F Value 
106.81 

F Value 
106.81 

F Value 

106.81 

General Linear Models Procedure 
Dependent Variable: LLEAD 

Source 
Model 

Error 

Corrected Total 

Source 

Source 

6ROUP 

DF Sum of Squares 
1 0.42911030 

180 

181 

R-Square 
0.014058 

DF 

DF 

30.09511i52 

30.52422181 

c. v. 
61.93543 

Type I SS 

0.42911030 

Type III SS 

0.42911030 

F Value 
, t'"T 
I.. • .Ji 

F Value 

., 1:'"7 
i.. ·J/ 

F Value 

, C'"! 
i.a.JI 

Pr > F 
0. (i(ll) 1 

LZINC Mean 
-0.04112786 

Pr > F 
0.0001 

Pr > F 

0.0001 

Pr > F 
0.1109 

LLEAD Mean 
0.6b019551 

Pr > F 

0.1109 

Pr > F 

0.1109 
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General Linear Models Procedure 
T tests {LSD) for variable: LZINC 

NOTE: This test controls the type I comparisonwise error rate 
not the experimentwise error rate. 

Alpha= 0.05 df= 180 MSE= 0.246716 
Critical Value ofT= 1.97 

Least Significant Difference= 0.1506 
WARNING: Cell sizes are not equal. 

Harmonic Mean of cell sizes= 84.67033 

Means with the same letter are not significantly different. 
T Grouping Mean N GROUP 

A 0.4574 67 2 

B -0.3316 115 

Tukey's Studentized Range (HSD) Test for variable: LZINC 

NOTE: This test controls the type I experimentwise error rate, 
but generally has a higher type II error rate than REGWQ. 

Alpha= 0.05 df= 180 MSE= 0.246716 
Critical Value of Studentized Range= 2.791 

Minimum Significant Difference= 0.1506 
WARNING: Cell sizes are not equal. 

Harmonic Mean of cell sizes= 84.67033 

Means with the same letter are not significantly different. 
Tukey Grouping Mean N GROUP 

A 0.4574 67 2 

B -0.3316 115 

Bonferroni (Dunnl T tests for variable: LZINC 

NOTE: This test controls the type I experimentwise error rate, 
but generally has a higher type II error rate than REGWO. 

Alpha= 0.05 df= 180 MSE= 0.246716 
Critical Value ofT= 1.97 

Minimum Significant Difference= 0.1506 
WARNING: Cell sizes are not equal. 

Harmonic Mean of cell sizes= 84.67033 

Means with the same letter are not significantly different. 
Bon Grouping Mean N GROUP 

0.4574 67 2 

B -0.3316 115 
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General Linear Models Procedure 
T tests {LSD) for variable: LLEAD 

NOTE: This test controls the type I comparisonwise error rate 
not the experimentwise error rate. 

Alpha= 0.05 df= 180 MSE= 0.167195 
Critical Value ofT= 1.97 

Least Significant Difference= 0.124 
WARNING: Cell sizes are not equal. 

Har1onic Mean of cell sizes= 84.67033 

Means with the same letter are not significantly different. 
T Grouping Mean N GROUP 

A 
A 
A 

0.7238 67 2 

0.6231 115 

Tukey's Studentized Range {HSD} Test for variable: LLEAD 

NOTE: This test controls the type I experimentwise error rate~ 
but generally has a higher type II error rate than REGWG. 

Alpha= 0.05 df= 180 MSE= 0.167195 
Critical Value of Studentized Range= 2.791 

Minimum Significant Difference= 0.124 
WARNING: Celi sizes are not equal. 

Harmonic Mean of cell sizes= 84.67033 

Means with the same letter are not significantly different. 

Tukey Grouping Mean N GROUP 

A 0.7238 67 ~ 
4 

A 
A 0.6231 115 

Bonferroni (Dunn) T tests for variable: LLEAD 

NOTE: This test controls the type I experimentwise error rate~ 
but generally has a higher type II error rate than REGWG. 

Alpha= 0.05 df= 180 MSE= 0.167195 
Critical Value ofT= 1.97 

Minimum Significant Difference= 0.124 
WARNING: Cell sizes are not equal. 

Harmonic Mean of cell sizes= 84.67033 

Means with the same letter are not significantly different. 
Bon Grouping Mean N GROUP 

A 0.7238 67 2 
A 
A 0.6231 115 
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