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1 .O Introduction 

As part of a continuing RCRA ground water monitoring compliance effort, the Fifth 

Round of quarterly ground water samples was collected from 41 on-s i te  and o f f -  
s i t e  wells at the Feed Materials Production Center (FMPC) in Fernald Ohio (Figure 

1-1) on May 26 and 27, 1987. The FMPC is a uranium metal processing facility 

operated for the Department of Energy (DOE) by the Westinghouse Materials Company of 

Ohio (WMCO). The results of the Round 5 sampling are summarized in this report. 

The First Round of quarterly ground water sampling was previously conducted in a 

series of three phases as described below: 

Phase 1 of Round 1 was performed on August 1, 1985. Four wells screened in 

the saturated portion of the glacial till were sampled as part of this work. 

Results of analytical testing were presented and interpreted in a Dames & 

Moore report dated December 19, 1985 (Reference 1). 

Phase 2 of Round 1 was completed three weeks later on August 27, 1985. 

Seven wells completed in the sand and gravel aquifer were sampled during this 

phase. Results were provided in a Dames & Moore report dated December 20, 

1985 (Reference 2). 

Phase 3 of Round 1 took place in early January, 1986 and involved the 

sampling of 32 on-site and off-site monitoring wells. Results from this effort 

were presented and discussed in a Dames & Moore report dated June, 1986 

(Reference 3). 

Analytical results from all phases of Round 1 sampling are included in Appendix 4 

of this report. Even though changes in water quality occur over time, a comparison 

between the results for the three phases of Round 1 and other Rounds can be made to 

estimate relative changes in overall ground water quality. 

Round 2 RCRA sampling was completed in May, 1986. Results of Round 2 sampling 

are presented and discussed in a Dames & Moore report dated November, 1986 

(Reference 4). Analytical results from Round 2 sampling also are included in Appendix 

4 of this report. 
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Results of Round 3 sampling are presented and discussed in a Dames 8 Moore 

report dated March, 1987 (Reference 5). Analytical results from Round 3 are included 

in Appendix 4 of this report. 

Round 4 RCRA sampling was completed in November, 1986. Results of Round 4 

sampling are presented and described in a Dames 8 Moore report completed i n  May, 

1987 (Reference 6). Analytical results from Round 4 are also included in Appendix 4 of 

this report. 

Round 5 RCRA sampling was completed by WMCO personnel in May, 1987 and is 

the subject of this report. This is in conformance with USEPA Interim Status detection 

monitoring requirements (40 CFR Part 265). Students 1-statistical comparisons are 

made and a recommendation is presented as to the status of future monitoring 

requirements. 
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2.0 Ground Water Monitoring 

The ground water monitoring performed as part of this project was initiated to 

characterize ground water quality at the FMPC and to assist in identifying RCRA 

regulated hazardous and radionuclide constituents which may be present in the ground 

water. A previous study by Dames & Moore (Reference 7) has indicated that uranium is 

present in portions of the sand and gravel aquifer at levels above background. 

To assist in identifying if RCRA regulated constituents have entered the ground 

water, a total of forty-one (41) on and off-site wells were selected for sampling. The 

location of each well is shown on Figure 2-1. The wells monitor two distinct water 

bearing units; a shallow clayey till layer and an underlying sand and gravel'aquifer. The 

shallow till system is monitored by wells MW-12, MW-lgTP, MW-20TP, MW-21TP, 

MW-22TP and OS-lA. The remaining 35 wells all are completed in the sand and gravel 

aquifer. The sand and gravel aquifer wells are completed at various depths in order to 

provide information on the potential vertical movement of identified above background 

cons tit ue n ts. 

2.1 Selection of Background Wells 

Characterization of background water quality at RCRA related facilities usually is 

performed by sampling a well hydraulically upgradient of the waste disposal area. The 

well is typically completed in the same hydrogeologic unit as the downgradient wells. At 

the FMPC this procedure was followed in selecting a background well for monitoring the 

glacial till but not for the sand and gravel aquifer. This was because of the geology of the 

site. 

In order to discuss the rationale for the selection of the background wells, a basic 

understanding of the regional geology is required. A more detailed description of site 

geology may be found in Reference 7. 

The sand and gravel aquifer beneath the FMPC is part of the New Haven Trough. 

This Trough is an east-west trending subsurface feature which has been filled with 

alluvially deposited sands and gravels which are covered with till. The northern 
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boundary of the'feature corresponds roughly with the northern boundary of the FMPC. 
North of the Trough, till is deposited directly on bedrock. 

Well MW-12, used as a background well for monitoring the till, is screened in the 
glacial till and weathered bedrock. It is located h.ydraulically upgradient from the four 
other shallow wells and is about 500 feet north of the Plant Production Area. The water 
level elevations in this upgradient well are more than 20 feet higher than the on-site 
shallow (till) wells. Being upgradient should hydrologically isolate this well from on- 
site sources of waste. 

The background well for the sand and gravel aquifer at the FMPC should have been 
placed upgradient (north) of the waste disposal area. However, the sand and gravel 
aquifer north of the FMPC abruptly grades into a thick sequence of glacial till overlying 
shale bedrock. T h e  chemistry of ground water in this till may be quite different than 
that of ground water in the sand and gravel. Ground water in clays tends to have different 
natural concentrations of many constituents than water in sand and gravel. I f  a well 
completed in the clay was used as the background well for the sand and gravel aquifer, 
non-representative background concentrations may have been identified for some of the 
constituents being analyzed. 

Since an upgradient well screened in the t i l l  might not be representative of 
background water quality, a nearby water supply well was selected to characterize 
background ground water quality. The Southwestern Ohio Water Company operates a 
well which is completed in the sands and gravels of the New Haven Trough, 
approximately one mile east of the site. Although the well (SW-2) is believed to be in 
an adjacent ground water flow regime, the water from S W - 2  will be more 
representative of the natural ground water conditions beneath the FMPC than a 
geographically closer well completed in the till. Hence, well SW-2 was selected for use 
as a background well for monitoring of the sand and gravel aquifer. 

Samples of the ground water were taken by WMCO personnel on May 26 and 27, 
1987 using the sampling procedures outlined in the "RCRA Sampling- and Analysis Plan" 
(Appendix 1). The samples were then sent to Howard Labs Inc. in Dayton, Ohio for 
analysis according to USEPA approved protocols and procedures (Reference 8). Tests 
were performed for 95 specific parameters including numerous ions, metals, organic 
compounds and radionuclides. A list of the parameters that were analyzed is included in 
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Appendix 1 (Table 4-Section 5.0). Additionally, WMCO analyzed all ground water 

samples for natural uranium. The compounds that were detected in the sampled wells 

are included in Tables 3.1-3.4 of this report. A copy of the Laboratory Data Sheets is 

provided in Appendix 2. For ease of reading, the volatile organic compounds not detected 

have not been included in Tables 3.1-3.5. Appendix 3 contains copies of the chain-of- 

custody forms for the Round 5 samples. 

A statistical comparison between upgradient and downgradient wells has been 

prepared and is described in Section 4.0 of this report. Cochran's approximation to the 

Behrens-Fisher Student's t-test was used to detect significant changes in concentrations 

of indicator parameters (pH, Total Organic Halogen (TOX), Total Organic Carbon (TOC) 

and Specific Conductance (SC)) in the upgradient RCRA wells and between the upgradient 

RCRA wells and the downgradient RCRA wells. Results of statistical comparisons are 

summarized in Table 2.2. A brief description of the t-test is provided in Section 4.1. 

2.2 Water Table Configuration 

Water level elevations were measured at most well locations. At some well 

locations the depth to water could not be measured due to the well's construction. 

Measurements from Round 5 sampling (Table 2.1) are included in this report and a 

ground water contour map for the sand and gravel aquifer is shown on Figure 2-2. 

A water table elevation contour map on the sand and gravel aquifer underlying the 

FMPC site and its surrounding area is presented as Figure 2-2. These elevations are in 

general agreement with results previously reported for this site. Ground water flow 

direction in the sand and gravel aquifer are generally eastward and southeastward. 

The ground water elevation at most of the measurement points are approximately 

0.5 to 1.0 feet higher than those reported for November 18, 1986. This is to be 

expected due to the increased infiltration of water from the surface resulting from 

springtime snow melt. 

I 

Water table contours for the glacial till water bearing zone are not available due to 

the few wells completed in that zone. These contours are being developed as part of 

WMCO's ongoing RVFS program for the Waste Pit Storage Area. 
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3.0 Water Quality 

The ground water quality data developed from this fifth round of RCRA sampling has 

been divided into the following categories. 

Water quality data from the shallow (glacial till) ground water system. 

Water quality-data from wells completed in the sand and gravel aquifer inside 

the Plant Production Area., 

Water quality data from the Plant Production wells. 

Water quality data from wells completed in the sand and gravel aquifer outside 

the Plant Production Area. 

These categories have been used as an aid in evaluating the large number (over 

4,000 values) of laboratory analytical results. The categories are consistent with the 

ground water flow systems present at the FMPC and, where appropriate, comparisons 

between categories have been made. 

3.1 Shallow (Glacial Till) Ground Water Quality 

Six wells are completed in the glacial till water bearing zone at the FMPC and have 

been sampled as part of the Round 5 work. These are MW-12 (upgradient well), MW- 

19TP, MW-20TP, MW-21TP, MW-22TP and OS-1A. Analytical data from these wells 

are presented in Table 3.1. These data indicate that: 

No pesticides/herbicides were detected in the Glacial Till water bearing zone 

Low concentrations (between 0.8 ppb and 25.8 ppb) of three VOC's (1,l- 

dichloroethane, chloroethene, and CIS-12-dichloroethene) were detected in 

9 
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well MW-19TP'. This is the fourth time low concentrations of VOC's have 

been detected in this well. This is a clear indication that MW-19TP is 

receiving ground water containing .low concentrations of VOC's from Pit 4. 

An elevated coliform level was reported from well OS-1A. Given the location of 

this well (near a dog house and cow pasture) and the near-surface nature of 

this water-bearing zone, a high coliform level is not unusual. High coliform 

and nitrate levels have consistently been detected in this well which is 

hydrologically isolated from shallow ground water underlying the FMPC. 

A very high coliform level was reported in well MW-20TP and a slightly 

elevated level was found in well MW-22TP. This is the second time a high 

coliform level has been found in MW-20TP. The significance of this result is 

unknown at this time. Sewage or septic wastes have not reportedly been 

disposed of in Pit 4 and these coliform levels may be artifacts of  

sampling/analytical procedures. Monitoring for this parameter will continue 

at these wells. 

Iron and manganese were elevated in all the glacial till wells including the 

background well and off-site well. These concentrations probably are 

indicative of regional variations in water quality for this water-bearing zone 

and are not related to FMPC waste management activities. Similar values have 

been reported from these same wells in the prior four rounds of sampling. 

TDS values are elevated in all but two of the glacial till wells (MW-20TP and 

OS-1A). This is another indication that leachate from Pit 4 may be influencing 

the glacial till water bearing zone. 

Acetone and cyclohexane detected in well MW-12 are discussed in Section 3.5. 

7 
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An elevated TOX concentration was detected in well MW-22TP. However, no 

individual VOC's were detected in this well. This TOX value is probably related 

to the VOC's which had been detected in other nearby wells. 

Chloride has been reported as elevated in MW-19TP. Sulfates exceed secondary 

standards in MW-lgTP, 21TP and 22TP. The presence of these constituents is 

another indication that Pit 4 may be influencing shallow ground water. 

The concentrations of other metals (lead, barium, etc.) and water quality 

indicators (pH, conductivity, etc.) were below or within drinking water  

standards. 

Uranium values in wells MW-lgTP, 21TP and 22TP are the highest of all 

wells monitored. No uranium was detected in off-site glacial till monitoring 

wells. As with chloride and sulfates, this is another indication that Pit 4 is 

influencing shallow ground water. 

3.2 Sand and Gravel Water Quality - Inside of Plant Production Area 
( i nc lud ing  Waste P i t  Area) 

Within the Plant Production Area, the sand and gravel aquifer is monitored at 

varying depths by 14 wells. The majority of these wells are installed within the 

vicinity of the Waste Pit Storage Area. Analytical results of ground water samples from 

these wells are presented in Table 3.2. These data indicate that: 

No VOC's were detected in any of these wells with the exception of acetone and 

cyclohexane, which will be discussed in Section 3.5. 

The 15 different VOC's detected in well MW-19d in the Round 4 sampling were 

not detected in the Round 5 analysis. It appears that the former presence of 

these VOC's was the result of a mix-up in sample labeling. A corrected report 

has been issued by Howard Labs indicating that no VOC's were detected in the 

November, 1986 sampling of MW-19d (see Appendix 5). It should be noted 

that several wells (MW-1s. MW-3, MW-4 and MW-5) were not accessible to 

bailers and were not sampled for VOC's. VOC analyses would not be 

representative i f  pumped (i.e., aerated) water was used in the analysis. 
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No pesticides/herbicides were detected in any of the wells. Low levels cf the 

pesticide/herbicide 2,4-D and 2,4,5-TP silvex were found in well MW-8s 

during Round 2. These constituents were not detected in this well in Round 3, 4 

or 5 sample analysis. 

Gross beta activity exceeded standards in wells MW-19s MW-21s, and MW- 

22s. Gross alpha activity exceeded standards in wells MW-19s and MW-21s. 

Uranium was elevated in MW-21s. These are further indications that Pit 4 is 

influencing the sand and gravel aquifer. However, the final characterization of 

migration pathways and source identification based on these indications will be 

included as part of the ongoing RVFS program at the FMPC. 

Coliform was detected at elevated levels in wells MW-3, MW-4 and MW-5. All 

of these wells are open to the atmosphere and coliform may be present as a 

result .of bacteria growth in the well casing and/or associated pumps and 

piping. A well rehabilitation program is planned to install new well caps and 
sampling systems. 

Manganese and phenol concentrations exceeded recommended standards in ten 

wells each. Manganese also was reported as exceeding standards in the 

upgradient well (SW-2). The number of wells reporting elevated phenol 

concentrations has increased (from 1 to 10) since the last round of sampling. 

The significance of these findings is undetermined at present. Previous 

sampling data has indicated a wide fluctuation in the phenol concentrations of 

many different wells. Sampling for these constituents will continue. 

Sulfate exceeded standards in wells MW-13d and MW-19d. Nitrates exceeded 

standards in wells MW-10, MW-19s, MW-21s and MW-22s. These values 

are consistent with Rounds 2, 3 and 4 sampling results. For those wells located 

near Pit 4 (19s, 19d, 21s and 22s) these are additional indications that Pit 4 

is influencing the ground water. The TDS value in MW-5 is only slightly above 

standards and probably represents a transient ground water quality fluctuation. 

There are two explanations for the elevated levels of these constituents in well 
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10 and c l u s t e r  13. WMCO personnel have observed surface water flowing 

under the surface cement seal of MW-10's well casing. This surface water was 

sampled by WMCO and elevated levels of nitrates, sulfates and uranium were 

detected. The water originates as storm water runoff from the northwest 

portions of the Plant Production Area and may be migrating down the annular 

space of the well. The, proposed well rehabilitation program will correct this 

condition. Another possible explanation for the presence of these elevated 

values in these wells is that well 10 and well cluster 13 are located to the east 

and are hydrologically downgradient of the Waste Pit Storage Area (Figure 2- 

2). Elevated levels of these constituents are possible preliminary indications 
of a wider dispersion of leachate from the Waste Pit Storage Area and may be 

attributed to various other waste management activities of past FMPC 

operations. This will be evaluated further as part of the ongoing RVFS 

program. 

Iron exceeded drinking water standards in eight wells. This parameter also was 

reported as elevated in two off-site wells (OS-3 and HK-15d) and in one 

upgradient well (MW-12). This is an indication that iron concentrations may 

be related to regional water quality conditions within the aquifer. 

Other metals and water quality indicators analyzed in ground water from wells 

within the Plant Production Area were below or within USEPA Primary and 

Secondary Drinking Water Standards. 

3.3 Plant Production Wells 

Three wells provide the FMPC with necessary potable and production water. These 

wells (P-1, P-2 and P-3) are screened in the deeper portion of the sand and gravel 

aquifer and are discussed separately because of their specialized use and importance to 

the FMPC. Results of laboratory analysis are shown in Table 3.3. Based upon these 

results, the following statements can be made: 

10 Dames 8 Moore 
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Pesticides/herbicides were not detected in these wells. 

No radionuclides exceeded drinking water standards in ground water from these 

wells. 

Iron and manganese were above drinking water standards in wells P-1, P-2 

and P-3. These parameters also exceeded standards in one background well 

(MW-12) and manganese exceeded standards in the other background well 

(SW-2). These same parameters also exceeded standards in both background 

wells in Round 4. Iron and manganese levels are probably indicative of the 

variability of regional ground water quality and not attributable to former or 

present FMPC activities. 

TDS from P-1 and P-2 exceeded standards. This is the third time that this has 

occurred for P-1 and the first occurrence for P-2. The 'value reported for P- 

2 exceeded standards by only 4 ppm. TOX, which had exceeded standards on two 

previous sampling rounds was below standards at this time. Monitoring for the 

parameters will continue. It should be noted that water from these wells is 

treated and filtered prior to being used as a water supply source at the FMPC. 

Above standard levels of these parameters have not been reported by WMCO 

personnel in their analysis of the treated water. 

Metals and other water quality indicators were below or within USEPA 

standards. 

VOC's were not tested for in ground water from these wells due to the 

inaccessibility of sampling equipment. However, both TOX and TOC analyses do 
not indicate the presence of potential organic constituents. 

3.4 Sand and Gravel Aquifer Water Quality - Outside of Plant Production Area 

Water quality within the sand and gravel outside the Plant Production Area is 

monitored at varying depths by 14  monitoring wells and 4 water supply wells. 

Sampling data from these wells is provided in Table 3.4 and shows that: 

11 
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' Traces (c20 ppb) of two types of VOC's (1,1,1-trichloroethane and 1, l -  

dichloroethane) were detected in one well (MW-15s)'. 1,1,1- 

trichloroethane has been detected in the last four of the five rounds of 
sampling for MW-15s. Although present in the former two rounds of 

sampling for OS-1, it was not detected in that well at this time. It is 

difficult to interpret the significance of these findings, especially when 

such low concentrations are reported. However, the apparently 

consistent presence of these constituents in this well (even at the 

reported trace concentrations) may be an indication of a change in water 

quality. These wells will continue to be monitored in future sampling 

rounds. 

' No pesticides/herbicides were detected in any of the wells outside the 

Plant Production Area. 

' Elevated levels of coliform were detected in four wells (MW-9, MW-11, 

MW-20s, and OS-1). Two of these wells (OS-1 and MW-9) are open to 

the atmosphere and bacteria may be present as a result. Several wells 

which previously reported elevated coliform levels (e.9. wells 14s  16s 

18s, and 20d) did not do so in this sampling round. Sampling of these 

wells will continue in order to further evaluate these results. 

Activities of gross alpha and gross beta above drinking water standards 

were reported from wells MW-1% OS-1 and OS-2; and MW-15s and 

OS-2 respectively. This is the fourth time elevated activities have been 

reported in well MW-15s. This well {along with OS-1 and OS-2) is in 

the flow path for ground water known to contain (as a result fo a previous 

The presence of acetone and/or cyclohexane detected in wells MW-9, M w - 1 5 ~ .  MW- 

16s, MW-l6d, MW-l7d, MW-l8s, SW-2, OS-1, and one of the two samples for OS-2 

will be addressed in Section 3.5. 
I 
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Dames 8 Moore study, (Reference 5) above-background levels of  

uranium. Elevated activities for MW-14s and MW-18d,' which were 

found in Round 4 and were suspected of being due to suspended matter in 

the samples, were not observed in the present round of sampling. 

. TDS exceeded the standard for the fourth time in MW-17s. Wells MW- 

11 and MW-14d had reported elevated TDS in Round 4 but now have 

returned to levels below drinking water standards. 

Manganese, phenols and iron concentrations exceeded DWS in eleven 

wells, eight wells and eleven wells, respectively. Manganese also was 

reported as elevated in the background well (SW-2) indicating regional 

variations in water quality may have influenced that result. Phenol and 

iron concentrations were reported as elevated in several wells inside the 

Plant Production Area. Additional monitoring is required to characterize 

the significance of these values, but i t  is suspected that these variations 

may be due to local differences in water quality within the aquifer. 

. Total chromium, which had exceeded the standard in well MW-14s in the 

Round 4 Samples, did not exceed standards in any well in Round 5. 

Indications are that the previous result was due either to transient 

groundwater conditions or to analytical error. Monitoring for this 

parameter will continue. 

. Other metals and water quality indicators were within or below drinking 

water standards for the remaining wells. 

3.5 Other Organic Constituents 

Concentrations of acetone and cyclohexane have been detected in fourteen ground 

water samples and one cleaning blank sample from the FMPC. Table 3.6 lists the 

concentrations of each detected constituent on a per well basis. 
I 

Acetone is a common laboratory reagent and was detected in all samples (except 

the cleaning blank) at concentrations ranging from 15.6 mg/l to 10,000 mg/l. 

1 3  
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Cyclohexane is a solvent and was detected in 13 of the 15 samples (including the 

cleaning blank) at concentrations between 10.2 mg/l and 5000 mg/l. 

These compounds are present in these samples not because FMPC waste 

management operations have affected the ground .water but rather as a result of field 

sampling and laboratory analytical procedures. Data supporting this conclusion are 

provided below. 

There is no pattern to the occurrence of these constituents in these samples. 

They are present in wells inside the Plant Production Area (both in the glacial till 

water-bearing zone and the sand and gravel aquifer), outside the Plant Production Area 

and off the FMPC site. If related to FMPC waste disposal operations, they would occur in 

a way related either to ground or surface water flow patterns. 

This is the third time these constituents have been detected in five rounds of 

RCRA ground water sampling. Yet there have been no major changes in waste 

management practices at WMCO nor have there been releases to the environment which 

could account for the presence of these constituents in the ground water. 

These constituents are present in materials used in the cleaning of sampling 

equipment, specifically the bailers. As described in the RCRA Sampling and Analysis 

Plan (Appendix l ) ,  each bailer is cleaned with a non-phosphate detergent, rinsed in tap 

water rinsed with reagent grade hexane and then triple rinsed ' in  distilled water. 

Cyclohexane, a hexane derivative was found in the cleaning blank which indicates that 

final field rinsing procedures were not effective in its removal. 

This is further supported by the fact that these were no problems with acetone or 

cyclohexane contamination for other fractions of samples collected, such as TOC, metals 

and others. Some bottles within the same set of three samples collected for volatiles 

contained enough acetone and cyclohexane that dilutions were required in order to 

perform the analyses while other bottles for the same well did not (Reference 12). 

Cleaning procedures will be modified to prevent this from happening in future sampling 

activities. 

1 4  



In reviewing these analytical data, there are three important findings which have 

been developed: 

These values are the results of sampling and/or laboratory analytical 

error. They are not indicative of widespread ground water degradation. 

The presence of these constituents will not influence the detection of other 

constituents (Reference 8). As can be seen in Tables 3.1 - 3.4, trace 

concentrations of other types of VOC's have been detected in these same 

samples. 

Equipment cleaning and laboratory analytical procedures will be modified 

to prevent this from happening in future sampling rounds. 

3.6 Results of QNQC Analysis 

As part of WMCO's ongoing QNQC program, known spiked QNQC samples 

(shipped with the ground water samples) were tested by Howard Lab as a check on the 

accuracy of chemical analysis. The results of these analyses are shown on Table 3.7. 

Reported Values (as analyzed by Howard Labs) agree very closely with Actual 

Values (contained in the spiked samples). The average difference in metals (QC #1 and 

QC #2) analysis was -0.08 mg/l and 0 mg/l respectively. The average difference in 

indicators (QC #3) and purgeables (QC #4 and QC #5) was -1.4 mg/l, -0.45 ug/l and 

-1.22 mg/l, respectively. Reported volatiles analyses for samples QC #6 and QC #7 

averaged 0.18 ug/l and 0.067 ug/l. Reported QNQC results were within the acceptable 

range for the actual values, as reported in the USEPA Environmental Monitoring and 

Support, Laboratory Water Pollution Quality Control Check Samples. 
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4.0  STATISTICAL ANALYSES 

This section describes both the statistical test used and the results of statistical 

comparisons for the Pit 4 RCRA wells. These analyses were done in accordance with 

procedures described in the RCRA TEGD (Reference 13) and Appendix IV  of 40 CFR Part 

264 (Reference 14) and as required by 40 CFR 265, Subpart F. 

4.1 Description of Statistical Test 

The procedure used to compare the background and monitoring values for each well 

was Cochran's Approximation to the Behrens-Fisher Student's T-Test. This statistical 

analytical procedure is described in detail in 40 CFR 264, Appendix IV. 

The test consists of the following steps: 

Compute the background and monitoring means. 

. Compute the background and monitoring variances. 

Compute the t-statistic (T') for each comparison. The t-statistic is 

derived by dividing the difference in the monitoring and background 

means by the square root of the difference between the ratio of variance to 

number of results for background and monitoring values. 

Calculation of special weightings for background and monitoring data sets. 

The special weighting is the ratio of the variance to the number of 

samples. 

Calculation o f '  the comparison t-statistic (Tc). The formula for the 

comparison t-statistic is: 

T~ = wb tb + wm tm 

16 



Where W is the special weighting and t is taken from standard T-Tables at 

the 0.05 level of significance. 

A decision as to whether or not there has been a statistically significant intense 

(or change in the case of pH) between the two sets of values is made by comparing 

the T' and Tc values as follows: 

If T' is larger than Tc, there most likely has been a significant increase. 

. In the case of pH, i f  the absolute value of T' is larger than Tc, a 

significant change is indicated, with negative values of T' indicating a 

decrease and positive values indicating an increase. 

4.2 Background Means and Variances 

As described in Section 2.1, because of the hydrogeologic conditions present at the 

FMPC, two upgradient wells are being used in the ground water monitoring efforts. One 

of these wells (MW-12) provides upgradient water quality data for the glacial till water 

bearing zone. The other well (SW-2) provides upgradient water quality data for the 

sand and gravel aquifer. 

Means and variances of indicator parameters tested on a quarterly basis over the 

past year for these two wells are provided in Table 4.1. 

Calculated variances for pH, specific conductance and TOC are within ranges 

typical for these types of measurements. TOX variances are very large and can be 

related to the two order of magnitude increase in TOX concentration recorded in Round 3 

sample data. 

4.3 Results of Statistical Analyses 

Results of statistical comparisons are summarized in Table 4.2. Appendix 6 contains 

a listing of calculated T' and tc statistics as well as monitoring means and variances for 

each well. 

From this table i t  can be seen that for the glacial till water bearing zone: 

17 



. TOX did not significantly increase for either the upgradient well (MW- 

12) or any of the downgradient wells in the Round 5 sampling. 

. TOC concentrations significantly increased in all downgradient wells. PH 

significantly increased in the upgradient well and significantly decreased 

in all downgradient wells. Specific conductance did not significantly 

change in the upgradient well and significantly increased in two of the 

three downgradient wells. 

Round 5 analytical data for the wells completed in the glacial till water bear zone 

demonstrate that pH, TOC and TOX are within typical ground water ranges (Reference 

11). Significant changes detected by the statistical comparison for these parameters are 

probably related to natural fluctuations in ground water quality. 

Specific conductance for some of the wells completed in the glacial till are 

elevated when compared to the upgradient well, but are more consistent with values 

reported for an offsite well (OS-lA) completed in the glacial till. 

For the sand and gravel aquifer, Table 4.2 illustrates that: 

. pH, TOC, TOX and specific conductance did not significantly change in the 

5th round of ground water sampling within the upgradient well. 

. TOC and TOX did not significantly change in the downgradient wells in the 

5th round of ground water sampling. 

Specific conductance significantly increased in all the downgradient wells 

and pH significantly decreased in one downgradient well. 

The range of values for pH. TOC and TOX for the downgradient wells are within 

typical ground water ranges. Significant changes reported by the statistical comparisons 

are probably related to natural fluctuations in water quality. 

Specific conductance values reported in the downgradient wells completed in the sand 

and gravel aquifer are clearly elevated when compared to the upgradient well. 

21 
18 



749 
5.0 Conclusions 

This report has presented the analytical results of Round 5 RCRA ground water 

sampling at the FMPC. From these results, the following conclusions can be made: 

( 1 ) Statistical comparisons required by 40 CFR Part 265.93(b) have been 

completed for the designated RCRA wells around Pit 4. These comparisons 

indicate that significant changes in certain indicator parameters have 

occurred. The FMPC should notify the USEPA Regional Administrator of this 

finding and follow the subsequent regulatory requirements of 40 CFR 265.93 

(d ) .  

( 2 ) Additional statistical tests could be used to further evaluate indicator data. 
Different statistical methodologies (e.g., nonparametric tests, stochastic 

process methods) could be used to test for false positives. However, 

empirical examination of non-indicative ground water quality data (e.g., 

uranium concentrations) for the Pit 4 RCRA wells tends to support findings 

developed by the statistical comparisons. 

( 3 ) Changes to the field sampling procedures should be implemented for the next 
round of sampling. This includes cleaning of bailers and the sampling 

equipment with only a non-phosphate wash and distilled water rinse. 

Additionally, the well rehabilitation program should be implemented before 

the next round of sampling. This would include the re-development and 

installation of locking caps on certain wells plus other miscellaneous well- 

head improvements which would improve sampling efficiency. 

( 4 ) Ground water sampling should be continued on a regular basis. Round 6 RCRA 

sampling is scheduled for November, 1987 

1 9  
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CFF? 

D & M  

DSE 

DWS 

WA 

FMPC 

MSL 

MW 

NLD 
c6 
pCi / l  

PDWS 

PPb 

PPm 
RCRA 

RVFS 

SDWS 

s w - 2  

TDS 

xx: 
m 
TP 

a 
WMCO 

List of Abbreviations and Acronyms 

Code of Federal Regulations 

Dames & Moore 

U.S. Department of Energy 

Drinking Water Standards 

Environmental Protection Agency 

Feed Materials Production Center 

Mean Sea Level 

M o n i to ring We I I 

National Lead of Ohio 

Off-site 

Picocurie per liter 

Primary Drinking Water Standards 

Parts per billion 

Parts per million 

Resource Conservation and Recovery Act 

Remedial Investigation/FeasibiIity Study 

Secondary Drinking Water Standards 

Southwest Ohio - Collector Well No. 2 

Total Dissolved Solids 

Total Organic Carbon 

Total Organic Halogens 

Test Pit 

Volatile Organic Compounds 

Westinghouse Materials Company of Ohio 
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Well # 

P -  1 
P - 2  
P - 3  
1s 
Id 
3 
4 
5 

8s  
8d  
9 

1 0  
1 1  
1 2  

13s 
13d 
1 4 s  
14d 
15s  
15d 
16s  
16d 
17s  
17d 
18s 
18d 
19s 
19d 

TP-19 
20s 
20d 

TP-20  
21 s 

TP-21 
22s 

TP-22  
s w - 2  
os-1 
o s - 2  
OS-3 

OS-1 A 
' I T - 1  
' IT-2  

' IT -5A 
' IT-6 

* Not Sampled 
NA - Not Available 
M S L  - Mean Sea Level 

TABLE 2.1 
Round 5 Water Level Elevation 

Depth to 
Water ( f  t) 

N4 
N4 
1\14 
1\14 

63.1 7 
1\14 
N4 
N4 

54.33 
54.83 
33.1 0 
66.92 
62.69 
31.83 
70.06 
70.08 
14.04 
14.06 
58.85 

N4 
20.1 5 
20.1 3 
14 .42  
14.54 
50.50 

1\14 
63.1 7 
63.08 

7.00 
53.81 
53.1 0 

4.69 
63.58 

4.58 
65.29 

6.83 
N4 
1\14 
1\14 
1\14 
1\14 

63.38 
75.00 
74.23 
55.50 

Casing 
Elev. (MSL) 

578.66 
579.16 
579.36 
585.55 
585.31 
560.86 
556.85 
557.09 
576.60 
576.62 
557.23 
588.39 
585.78 
639.67 
590.37 
590.36 
535.79 
535.99 
579.53 
579.41 
542.28 
542.13 
536.19 
536.35 
573.36 
573.88 
585.38 
585.25 
584.96 
574.44 
574.71 
574.73 
586.02 
585.61 
587.95 
588.91 

NA 
581.83 

NA 
1\14 

581.83 
579.93 
595.58 
594.22 
576.02 

Grade 
( M S L )  

576.66 
577.16 
577.36 
583.47 
583.81 
559.30 
556.1 5 
555.53 
574.90 
574.82 
555.31 
586.56 
583.64 
637.48 
588.71 
588.72 
533.76 
533.71 
577.80 
577.80 
540.47 
540.50 
534 .43  
534 .83  
571.31 
571.56 
583.26 
583.20 
582.98 
573.42 
573.31 
573.21 
594.42 
584.06 
587.93 
587 .93  

t44 
581.35 

N4 
1\14 

581.83 
577.93 
593.22 
592.17 
574.07 

Water Table 
Elev. (MSL) 

N4 
N4 
N4 
N4 

522.14 
N4 
N4 
N4 

522.27 
521.79 
524.1 3 
521.47 
523.09 
607.84 
520.31 
520.28 
521.75 
521.93 
520.68 

N4 
522.1 3 
522.00 
521.77 
521.81 
522.86 

N4 
522.21 
522.17 
577.96 
520.63 
521.61 
570.04 
522.44 
581.03 
522.66 
582.08 

N4 
N4 
N4 
N4 
N9 

516.55 
520.58 
51 9.99 
520.52 

e 

yj 



749 

n 
I- 
el 
el 

i 
I 

n 
I- 
F 

(Y 

$ 
I 

n 
I- 
O 
(Y 

s 
I 

3 - 

N 

0 
e 

I- 

a cn 
cd a 

26 



9 
w 
m 
(D 

b. * 
00 

0 0 - ( D  
o w  V "  - -  0 

- b -  v v  cu. 
0 

W 
0, 
Q a 

27 



749 

o r n o o o o o m o ~ - m  
O a o N o  r n O O O O O  
a o l o o o ~ o o ~ o ~ ~  

0 0 0 ~ 0 0  O * O g  v v v m v v  
0 

o o t . m o o o m o o - m  m m m v ) ~ o o m ~ r n ~  

~ u ) O W ~ O O N N O O  O O O o o c D a O o O o  
& . - W O O  0 - 0 0 0 0  0 0 N 0 0 c D 0 0 0 0 0  

0 0 0 ~ 0 0  0 0 0  ? n ; G o v 0 v  m o ? ' c 1  V , V V N V V  v v v  0 N V  

o o b m o o o m o o - m  m m m c D N o o m N m N  

7 

28 



I n o ( D o o o o o N 0 q q q q 0 ~  

9 0  
g g ; '; 2 2- 2 7 
o v  
V 

N 0 0 0 0 - 0 
v v v v v v v  

Q, 
0 m 
L 

o v  
V 

0 

o o - m r -  o n ;  v V r  v 
d N  O 9 

0 

r n N r  
v C D V  

0 

0 
9 

0 

0 

X 
Q, 

- - 
r d - I Y 

29 



749 

m m v ) o N o o m o m N  
0 0 N N 0 0 0 0 0 0 0  

v v v  0 - C u  

0 0 0  . O o m q & 0 &  
0 0 0  " 0 , & F a F  v 

V 

o o m b o o o m o o ~ m  m m m m N o o m o m N  
~ 0 0 0 m ~ 0 0 " 0 0 0  0 0 0  ' o w ~ o u O o  
10 0 0 ~ & ~ 0 0 0 ~ 0 0  
- m - c u o  m N o o 0 0  o o N N o a o o e o 0  

0 0 0  O 0 & F e 0  V v 
v v  CT-) v o v e v v  v v v  0 cc) 

V v ,  

c 
C 

e 
0 
m 

c 

Q) 
0 m a 



749 

3 J! 



(3 
I 

n 

el 
I 

n 

r 
I 

n 

m m m a N o o m N m a  
0 0 N - 0 7 0 0 0 0 0. 
0 0 0  .o (Dbq,q0  
0 0 0  00,,0 v o  V 
v v v  0 V 0 v  

Q) o m a 

32 



0 
a 
I 

cu 
I 

a 

l- 

a 
ov 
V 

E 
3 

P 

33 



U 
(c 
c 

G 
I 

m =  
t a 

a 
0 m 
a 

o o w * o o o ( 3 o o - m  
Gbcu,cn cwlooooo 
~ L " " 0 0 ~ 0 0 c u 0 0 0  

cuoofi o o o & o o  
v v g ) v v  

m m m c D c u o o m N m c u  
0 0 c u " 0 0 0 0 0 0 ~  
0 0 0  O ~ q q o q ,  
o o o 0 9 , * o  v o  v 
v v v  : N v  

o O m ~ 0 0 0 m 0 0 ~ m  
' ~ o o t - ~ o o " q 9 9  
cu ooocu 0 o o g ) o o  

m - - 0  ' ( 3 c u O O O O  

v v  , V O V b V V  
V 

V 

o a o m o o o m o o - m  

, y q 9 q g ? o " q ? 9  
0 0 0 ,  090,oo 

o m b o o  (3cuoo00 

V ,  V O V m V V  
V 

34 



0 n 

E 
a e 
U 

0 0 0 0 w m - 0 N 0 N. q N. e 0 '" 
- C u w - u ? a  0 0 0  v - o  v'; v ~ 0 0 0 0 - 0  v v v v v v v  

0 0  
v v  

v) o w o o m - 0 (D 0 q e q \n. 0 
c u C u P - - u ? P -  v -  N 0 0 0 0 - 0  
0 o m  v,m v v v v v v v  0 0  
o v  

3 

0 - 
X - m 

0 0  
o o  

- \ n  
9 0- 

2: 
o w  

x 
m m 

m 
(T, m 
a 

- m - m  
v v o  

0 

0 
9 

0.0 Q! 0. P- 0 - "! 
- r O ( D N N W  v o  
O N -  - 

\ n o . - w  - v m  x 

c u m - -  
V N  

0 
N -  8 

E 5  



s n 
E 
a 

U 
?! 

N 

v) 
0 

v- 

v) 

0 

N 

& 
v) 

U 
0 
N 

V 

0 w 0 v) 0 0.0 v) 0 0 - w 

" " $ 4 ,  v o v a v  

, a m 0 0  O N O O O O  
N y ? ? ? ? z F Z Z X 8  

m 
0 m 
0. 



G 
n 

J 
m s! 
U 

P) 

rn 
0 

E N  
=ciJ 
GO 

N 

rn 
0 

F 

rn 
0 

N 

i rn 

0 
0 
(Y 

i 
a 

m 
0 
N 

i 
I 

0 
m 
F 

i 
3 

n 
0 
v 

s 
3 

v) v) 0, 0 UY w - 
N * - - ? N  V N 0 0 0 0 - 0  

0 

ly 0 cy N. q y 0 q 
0 0 0  v P - m  v v v v v v v  
0 0  

r U * o - q P -  v N 0 0 0 0 - 0  
0 - 0  v P - m  v v v v v v v  

V 

v) 0 * 0 P- m - z y 0 N. N q 0 -* N N m - ? U ,  O O * V , v ,  V v N o o o o - o  
v v v v v v v  

o v  
0 0  

v) 0 m 0 - P- - 0 m 0 N cy N q 0. q 
C u N m - * ~ *  v -  
o O m v P - v )  v N o o o o - o  

2: 
v v v v v v v  

s 

Olo-P-  
N O  v @ ?  

0 

- * -  v V Z  

7 - 7 2  
0 

0 
9 

- w - m  
v -  v o  

0 x 
-*-in 
v V N  

0 

8 

. - O w -  
v v v o  

8 

0 cn 
a 

- 
3 
X 

0 
C m s 



Table 3.5 
Water Quality Standards 

Primary (9) Secondary (10) Recommended ( 1 1 )  
\ 
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Chloride 
Iron 
Manganese 
Phenols 
Sodium 
Sulfate 

Silver 
Arsenic 
Barium 
Calcium 
Cadmium 
Cyanide 
Chromium 

- Total 
- Hexavalent 

Copper 
Fluoride 
Mercury 
Potassium 
Magnesium 
Nickel 
Nitrates 
Lead 
Phosphorous, 
Total 

Selenium 
Zinc 
T.D.S. 
C.O.D. 
pH-lab (2) 
Conductivity- 

lab (3) 
T.O.C. 
T.O.X. 
Coliform (7) 
Lindane (4) 
Endrin (4) 
Methoxychlor (4) 
Toxaphene (4) 
2.4-D (4) 
2,4,5-TP, 

Silvex (4) 
Gross Alpha (5) 
Gross Beta (5) 
Radium, Total (5) 

0 .05  
- - -  

1 . 4 - 2 . 4  
0 .002  

- - -  
10.0  
0 .05  
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NOTES FOR TABLE 3. 1 THROUGH 

Results from replicate sample 

Average of four tests 

pH results in standard units 

Conductivity results in umhos/cm 

Concentrations reported in ppb 

Results in pCi/l 

Standard is for Radium -226 Plus Radium -228 

Reported in per 100 ml 

Maximum Permissible Activity taken from World Health Organization, 1970 

European Standards. National Primary Drinking Water Regulation for gross beta 

is 4 mR/year. 

Taken from 40 CFR Part 141 National Interim Primary Drinking Water 

Regulations - Subpart B -Maximum Contaminant Levels, July 1 ,  1984. 

Taken from 40 CFR Part 143 National Secondary Drinking Water Regulations - 
Section 143.3 - Secondary Maximum contaminant Levels. 

Uranium values measures by FMPC in mg/l. 
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Table 3.6 

Well # 

M W - l d  
MW- 4 
M w - 8 ~  
MW-8d 
MW - 9 
M W - 1 0  
M W - 1 2  

MW-12 (DuP) 
MW-13s 
MW-13d 
MW-15s 
MW-16s 
MW-16d 
MW-17d 

Cleaning Blank 

Other Organic Constituents 
Detected in FMPC Samples 

(Results in Mg/l) 

Parameters 

Acetone Cyclohexane 

15.6 
5 8 0  
40.0 
21.3 
29.8 

10,000 
84.4 

694 .O 
1 8 0 0  
34.2 

104.0 
930.0 

40.8 
1,040 

- -  

20.0 
600.0 

22.0 
12.0 
10.2 

5,000 
15.0 
10.2 
3 0 0  

20.0 

60.0 
5000  

5 0  

- -  

- -  



Table 3.7 
Results of QAlQC Analysis 

Metals QC #I Reported Actual Value Difference 
mg / l  Value (Reported-Actual) 

. Nickel 
Lead 
Arsenic 
Selenium 
Cadmium 
Chromium 
Mercury 
Manganese 
Copper 
I ron 
Zinc 

0.098 
0.096 
0.100 
0.024 
0.021 
0.095 
0.0054 
0.103 
0.100 
0.098 
0.092 

0.0999 
0.0996 
0.992 
0.0231 
0.0238 
0.0981 
0.049 
0.0992 
0.1 002 
0.1 009 
0.1 007 

-0 .001 9 
-0 .0036 
-0 .892 
-0 .0009  
-0 .0028  
-0 .0031 
0.0005 
0.0038 
-0 .0002  
-0.029 
-0 .0087  

Average Difference = -0 .08  

Metals QC #2 Reported Actual Value Difference 
m g l l  Value (Reported-Actual) 

Silver 0.0049 0.0049 0 

Average Difference = 0 

Indicators QC #3 Reported Actual Value Difference 
rngl l  Value (Reported- Act ual) 

2 1 6  2 1  8 - 2  
9 1  91.8 - 0 . 8  

Average Difference = - 1 . 4  

Purgeables QC #4 Reported Actual Value Difference 
u g l l  Value (Reported- Act ua I) 

M-Dichlorobenzene 99.3 1 0 0  - 0 . 7  
P-dichlorobenzene 99.4 1 0 0  -0 .6  
O-Dichlorobenzene 1 0 0  1 0 0  0 
1,2,4 Trichlorobenzene 99.5 1 0 0  - 0 . 5  

Average Difference = -0 .45  

Page 1 of 2 



Table 3.7 
Results of QA/QC Analysis (continued) 

Purgeables QC #5 Reported Actual Value Difference 
mg/ l  Value (Reported-Actual) 

Hexachloroethane 1 0  1 0  0 
Hexachlorobutadiene 9.97 1 0  -0 .03  
2-chloronaphthalene 95.1 1 0 0  - 4 . 9  
Hexachlorobenzene 9.96 1 0  0.04 

Average Difference = - 1 . 2 2  

Volatiles QC #6 Reported Actual Value Difference 
mg / l  Value (Reported -Actual) 

Chloroform 
1,1,1 -Trichloroethane 
1,2 Dichloroethane 
Carbon Tetrachloride 
Trichloroethene 
Brornodichloromethane 
Dibrornochloromethane 
Tetrachloroethene 
Bromoform 

15.6 
2.1 
3.3 
5.7 
1.6 
1 .6 
3.2 
2.6 
4.1 

1 5  
1.9 
3.1 
5.6 
1.5 
1.5 
3.2 
2.5 
3.9 

0.6 
0.2 
0.2 
0.1 
0.1 
0.1 
0 
0.1 
0.2 

Average Difference = 0.1 8 

Volatiles QC #7 Reported Actual Value Difference 
mg / l  Value (Reported- Ac t ua I) 

Chloroform 
1,1,1 Trichloroethane 
1,2 Dichloroethane 
Carbon Tetrachloride 
Trichloroethene 
Bromodichloromethane 
Dibromochloromethane 
Tet rachloroe t hene 
Bromoform 

60.4 
7.8 
14.1 
14.7 
8.2 
11.2 
38.5 
8.5 
14.6 

58.4 
7.7 
12.6 
1 4  
8.6 
10.3 
41.5 
9.5 
14.8 

Average Difference = 

2 
0.1 
1.5 
0.7 
- 0 . 4  
0.9 
- 3  
- 1  
- 0 . 2  

0.067 

Page 2 of 2 
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Table 4.1 
Background Means and Variances for Upgradient 

Wells 

MW-12 
Glacial Till Well 

PH 
Mean 7.68 

Var 1.36 E -2 

S.C. 
Mean 1001.5 

Var 5339.7 

m 
Mean 1672.3 

Var 1.15 E 7 

Toc 
Mean (<) 1 

Var 0.0 

sw-12 
Sand and Gravel Well 

7.33 
7.53 E -3 

655.9 
397.2 

1631.7 
8.62 E 6 
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Table 4.2 

Statistical Comparision Summary 

Parameters 

Glacial Till Wells pH Specific Cond. xx: TcD( 

No Change No C h a p  No Change M W - 1 2  Increase 
MW-19TP \ Decrease\ Increase , -1nSase .\ No Change 
MW-21TP /,' Decrease , NoChange ', Increase ' NoChange 
MW-22TP /' Q l e 3 s e  ,' Increase \ Increase No Change 

-- 

\----- 

Parameters 

Sand and Gravel Wells pH Specific Cond. xx: TcD( 

s w - 2  
MW-19s ' 

MW-19d 
MW-21 s 
MW-22s / 

No Change No Change No Change No Change 
No Change Inc;&e'-\, No Change No Change 
Decrease Increase No Change No Change 
No Change Increase No Change No Change 

Increase Nochange NoChange No Change .- 

4 4  
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1 .O introduction 

0 Waste P i t  # 4  a t  the Feed M a t e r i a l s  Product ion Center i n  Ferna ld ,  Ohio i s  

s u b j e c t  t o  r e g u l a t i o n s  of the Resource C.onservation and Recovery Act (RCRA). 

I n t e r i m  s t a t u s  r e g u l a t i o n s  ( a s  desc r ibed  i n  Task B.5 o f  the  Federal  F a c i l i t i e s  

Compliance Agreement (FFCA)) a r e  addressed  by t h i s  Response which p r e s e n t s  a 

Sampling and Analys is  Plan (SAP) prepared  i n  conformance w i t h  40 C F R  265.92. 

The SAP p r e s e n t s  information on: 

o Groundwater sample c o l l e c t i o n  from both monitor ing and wa te r  supply 

wells.  

o Sample p re se rva t ion  and shipment procedures .  

o Ana ly t i ca l  procedures  and c h a i n  of  custody c o n t r o l s .  

.I The groundwater  sampling program a t  t he  FMPC i s  a dynamic one.  As such, f i e l d  

p rocedures  desc r ibed  h e r e i n ,  may from time t o  t ime be modif ied based on 

weather  and o t h e r  c o n d i t i o n s  a t  the wel l .  However, a l l  sampling procedures  
I 
I u t i l i z e d  a r e  designed t o  be c o n s i s t e n t  with USEPA/OEPA o b j e c t i v e s  and 
! 
I 

g u i d e l i n e s .  
I 
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2 . 0  Scope o f  P l a n  e* T h i s  document p r e s e n t s  t h e  Sampling and Ana lys i s  Plan r e q u i r e d  by Subpar t  F.  

S e c t i o n  265.92 of t h e  Resource Conserva t ion  and Recovery Act (RCRA). 

Th i s  p l an  has been developed in  accordance with s p e c i f i c  r e g u l a t i o n s  and  

g u i d e l i n e s .  The fo l lowing  r e f e r e n c e s  have been used in  i t s  p r e p a r a t i o n :  

( 1 )  Procedures Manual f o r  Ground Water Monitoring a t  S o l i d  Wastes 

Disposal F a c i l i t i e s ,  1979, U.S. EPA-530/SW-611 ( r e p r i n t e d  1980) .  

( 2 )  Manual of Ground Water Sampling Procedures ,  1981, Marion R .  S c a l f ,  

e t .  a l . ,  NWWA/EPA S e r i e s .  

( 3 )  Standard Methods f o r  Analys is  of  Water and Wastewater, 1985, 20th 

E d i t i o n ,  APHA-AWWA-WPCF. 

( 4 )  RCRA Ground - Water Monitoring Technical Enforcement Guidance 

Document, 1986, U.S. €PA, OSWER-9950.1. 

As r e q u i r e d  by the re ferenced  r e g u l a t i o n ,  t h i s  plan f o r  groundwater moni tor ing  

t c o n t a i n s  procedures  f o r  sample c o l l e c t i o n ,  sample p r e s e r v a t i o n  and shipment,  

a n a l y t i c a l  procedures and cha in  of cus tody  c o n t r o l s .  

i 
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3 . 0  SAMPLE C O L L E C T I O N  

This section of the sampling and analysis plan presents procedures use t o  

evacuate, sample and preserve groundwater samples collected from the FMPC 

monitoring well networks. 

3 . 1  Sampling Order 

In order to minimize the possibility for cross contamination, samples will be 

collected beginning at the well least likely to contain elevated levels of  

hazardous wastes or their constituents (upgradient well) and ending at the 

well most likely to contain elevated levels of hazardous wastes o r  their 

constituents. The sampling order for monitor well locations is indicated in 

Table 1 .  During field sampling activites, wells are grouped into on-site and 

off-site locations. Each sampling team then samples its series of wells in 

the prescribed order. a 
3.2 Sampling Technique 

The sampling technique can be divided into three separate stages: 

o Pre-sampling measurements 

o We1 1 evacuation 

o Sample acquisition 

Figure 1 is an example of a Field Sampling Record, used during the well 

sampling activities. T h i s  form follows the three stages mentioned above and 

i s  completed for each well sampled. 

r 

Prior to pre-sampl ing measurements, the following information i s  recorded in 

permanent ink on the Field Sampling Record. 

53 
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TABLE 1 

Monitdring Well Sampling Order 

Sampl i ng 
Order 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

21 
22 
23 
24 

25 ! 
I 

27 
I 28 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 I 

We1 1 
Number 

12 
sw-2 
P- 1 
P-2 
P-3 
OS-1 deep 
OS-1 dug 
15s 
16d 
16s 
17d 
17s 
18d 
18s 
20d 
20s 
20TP 
14d 

14s 

9 
11 
13d 
13s 
8d 

8s 

3 
4 
5 
Id 
1s 
19d 
19s 
19TP 
21s 
21TP 
22s 
22TP 
os- 1 

os-2 

OS-3 

Loca t i on 

Off North access road 
Southwest collector 
West side production area 
West side production area 
Water treatment P1 ant 
Farm house on Willey Road 
Farm house on Willey Road 
Pasture on Willey Road 
Guard training area 
Shooting range 
Willey Road Bridge 
Willey Road Bridge 
South of production area 
South of production area 
Southwest of production area 
Southwest of production area 
Southwest of production area 
Confl uence of SSOD with 

Confluence of SSOD with 

Paddy's Run-East bank 
North of production area 
East of scrap metal site 
East of scrap metal site 
South of waste pit storage 

South o f  waste pit storage 

East of pit 3 area 
South of pit 3 
South of pit 3 
North of K-65 tanks 
North of K-65 tanks 
East of pit 4 - _  
East of pit 4 
East of pit 4 

South o f  pit 4 
West of pit 4 
West of pit 4 
Exterior tap in yard of 

East side of Paddy's Run 

East side o f  Paddy's Run 

Paddy's Run 

Paddy's Run 

area 

area 

South o f  pit 4 i 

farm house off Willey Road 

Road 

Road 
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1 a t e r  Level W r s u r e e n t s  (fm of C a r l q )  i n  Feet. 
Total Vel1 Depth: 
nppth t o  Yatcr: 
Height of  Utcr Cqlrrwr: 0.16 - 2' 10 
vo lme  Ccnrversior, Factoc: 0-65 - 4' 10 
~sllons i n  Y e l l :  1.47 - 6' 10 

Cmvcrrl on F K  tor 

1 1  E V d C U a t i m  
Pumping: S u b w r r t b l e  

M i  t r o g e n  
Centrifugal 

Pump on: 
Pump O f f :  
Pumpinq Time: 
Pumpinq Rate: 
Ga 1 1 ons Removed : 

1 1 1  S m p l i n q  
w i t h d r a w a l  : Pumped (describe) 

Pailed (describe) 

Bailing: Kemberer 

Bucket Bailer 
: Other (Describe) 

Bailing Star ted:  
Railing S t o p p e d :  
Gallons Removed: 

T i m e :  U t e :  
bwle 1.n. I: 
T r i p  R l m k  I :  
w .  o f  cocrtrincrs f i l l ed  (pcinsry l d b ) :  
uo. o f  corrtdinefi f i l l e d  (replicate s d q l e r ) :  
~hysZjca1 appearance and odor: 

2ef  r j  qera ted : nd t e  : 
lime: 

i 
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o Facility Name 749 
o 

o Well number, location and well diameter 

o Short description of weather conditions 

Name o f  sampling personnel, affiliation, date and time o f  sanipling 

3 . 2 . 1  Pre-sampling measurements 

Pre-sampling measurements consist of recording total depth o f  the well, depth 

to water, well diameter and other well characteristics as indicated on the 

Field Sampling Record. . 

Measurement of total well depth is made with a weighted tape, divided into 

feet, inches and tenths of an inch. The accuracy of the measurement is to the 

0.0.1 ft. 

The water level measurement i s  made with a water level indicator model 51453 

made by Slope Indicator Co. a (or equivalent). The accuracy of this measurement 

is also to the nearest 0.01 ft. 

Both measurements are made from the same chisel mark on the top o f  the outer 

protective (metal) well casing. 

Subtracting the depth to the water table from the total well depth, the height 

o f  the water column in the well can be calculated. Multiplying this by the 

well conversion factor (based on well diameter) the number of gallqns o f  water 

in the well can be estimated. 
I 

In addition, field measurements such as pH, conductivity, and temperature are 

made initially and are observed continuously throughout the well evacuation 

I process prior to sampling in order t o  determine i f  the chemistry of the 

produced water has stabilized (see Section 3 . 2 . 2 ) .  

R *  
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749 3 . 2 . 2  Well Evacuation 

The composition of the water within the well casing and in close proximity t o  
a 

water from the aquifer. Conductivity, temperature, and pH measurements are 

continuously observed during the well evacuation process in order to 

adequately determine when the chemistry o f  the produced water has stabilized. 

the well (e.g. the gravel pack) is usually not representative o f  the overall 

ground water quality at the sampling site. This is because important 

geochemical conditions such as the oxidation-reduction potential may differ 

drastically near the well from those in the surrounding water bearing 

materials. For this reason it is essential that a well be pumped or bailed 

R* 

until the well i s  thoroughly flushed of standing water and contains fresh 

The recommended amount of water required to be pumped or bailed from the well 

before sampling is dependent on many factors including the characteristics of 

the well, the hydrogeological nature of the aquifer, the type of evacuation a 
equipment being used, and the parameters being sampled. The time required may 

range from the time needed to pump or bail one casing volume to the time 

! needed to pump several casing volumes. At the FMPC, between 3 and 5 casing 

volumes of water are normally removed prior to sampling the well. A minimum 

o f  one casing volume i s  removed from low yielding wells and at least three 

casing volumes are evacuated from wells with higher yields. Well water will 

be evacuated either by purge pumping or bailing. 

R' 

i Pumpi nq 

The majority of monitoring wells currently i n  place at the FMPC have dedicated 

I 3.75" submersible pumps and discharge tubing installed in them. These pumps 

are used t o  purge the wells. As each o f  these pumps are dedicated to a single I R  
- 7- 57 



y d 9  . well. no special cleaning at the pump or discharge t u b i n q  prior to or aftpi 

sampling is required. 

Purge water withdrawn from the wells within the plant production area is 

collected in a tank truck and eventually fed into the FMPC's wastewater 

treatment system. Purge water withdrawn from outside the plant production 

area is discharged onto the ground surface and directed away from the casing. 

For those wells that do not have a dedicated pump, a 3 . 5 "  portable submersible 

pump is used t o  purge the wells. The pump and associated tubing is cleaned 

after each use by pumping water with a non-phosphate detergent, tap water and 

then distilled water through the pump and tubing prior to its use in another 
i 

well (see Section 3 .2 .5 ) .  I R" 

The pumping start time is marked on the field sampling record and the pumping 

rate is monitored with a flow meter or by the time needed to fill a vessel 

(bucket) of  known volume. Based on the pumping rate, pumping time i s  

established to typically remove 3 to 5 volumes of water from the well. I R *  

Bailing 

There are several shallow wells 

recoveries too slow t o  allow for c 

I 

in the 

nt i nuou 

surficial till layer which have 

pumping. In this case, wells are 

evacuated using a 2 foot long, 1.75 inch i.d. stainless steel bailer with a 

teflon check valve. If the well is bailed dry prior to removing the required 

volumes it i s  allowed to  reach 80% of recovery and then immediately sampled. 

New nylon weave rope is used in the manipulation of the bailer and separate 

lengths are dedicated to each well. The rope is bagged and disposed after use 

on the site. 

- 8- 
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A biodegradable, non-ph0sphat.e cleaning solution ( e . g  

clean the bailers upon completion o f  well evacuation. 

rinsed with tap water, distilled water, and acetone 

, ALCONOX) is used 1.0 

The bailer is triple 

prior to rinsing with I o +  
pesticide quality hexane and wrapping with aluminum foil before reuse (see 

Section 3 . 2 . 5 ) .  Bailed water from wells within the plant production area is 

collected in a tanker and disposed in the FMPC's wastewater treatment system. 

Bailed water from wells outside the plant production area, as well as wash and 

rinse water is discharged to the nearby ground surface. 

3 . 2 . 3  Sample Collection 

After removal of the required volumes from the well, the sample bottles are 

cl early 1 abel1 ed in permanent ink. 

For collection of samples from pumps, the pump discharge tubing is placed near 

the bottom of the sample bottle and gradually withdrawn as the container 

fills. All sample bottles are filled to the top without overflowing, and the 

caps are firmly hand tightened to prevent leakage. Because of the relatively 

low turbidity of the ground water at this site, no field filtering of samples 

is performed. Only samples for non-volatile, inorganic constituents are R f  

collected using the dedicated pumping equipment. 1 I 
In the case of  sampling with a bailer, the water sample from the bailer is 

minimally handled and transferred immediately to the sample bottle. Bailing 

is used to collect samples for volatile organic constituents and total 

col iform. Bailing takes place subsequent to inorganic sampl ing; however, 

sufficient time is allowed to let the water stabilize prior to bailing. 

59 
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As each f u l l  set o f  samples i s  c o l l e c t e d  from each moni tor ing point.. they a r e  . 

s to red  i n  sampling k i t s  comprised o f  an insu la ted  conta iner  con ta in ing  i c e  and 

appropr ia te  sh ipp ing and handl ing i n s t r u c t i o n s .  

3 . 2 . 4  F i e l d  Blanks 

As p a r t  o f  t he  ongoing QA program, samples are accompanied t o  the  l a b  by f i e l d  

blanks. F i e l d  blanks are d iv ided-  i n t o  c leaning blanks and t r i p  b lanks.  

Cleaning b lanks a r e  made p r i o r  t o  each round o f  sampling, a t  l e a s t  one each 

day o f  sampling. They cons is t  o f  d i s t i l l e d ,  de ion ized water which i s  

c o l l e c t e d  from the b a i l e r s  a f t e r  c leaning.  They a r e  analyzed and va lues a r e  

used t o  i n t e r p r e t  the  e f fec t i veness  o f  the c leaning procedures and b o t t l e  

hand l ing  procedures. 

I n  a d d i t i o n  t o  the  c lean ing  blanks, t w o  types o f  t r i p  blanks accompany the 

samples. These cons is t  o f  sample bo t tes  f i l l e d  w i t h  d i s t i l l e d ,  de ion ized 

water and capped i n  the  l abo ra to ry .  One t r i p  blank remains capped and 

accompanies the  sample a t  a l l  t imes u n t i l  r e t u r n i n g  t o  the l abo ra to ry  where i t  

i s  opened and tes ted  along w i t h  the o ther  samples. The o ther  t r i p  b lank  i s  

se t  as ide dur ing  the  sampling of  the w e l l s  and l e f t  open t o  the  atmosphere. 

The purpose o f  these t r i p  blanks i s  t o  ensure tha t  proper sample b o t t l e  

p repara t i on  and hand l ing  techniques have been employed, and t o  eva lua te  the 

p o t e n t i a l  f o r  atmospheric in f luences  on sampling equipment. 

-1  0- 



749 
3 . 2 . 5  Decontamination Procedures 

Sampling equipment such as bailers, metering probes, and non-dedicated pumps 

and associated tubing used for RCRA groundwater monitoring at the FMPC are 

thoroughly cleaned and dried prior to reuse. Since organics are o f  concern 

with the FMPC detection monitoring efforts, the following procedure i s  

practiced: clean .with a non-phosphate detergent (e.9. ALCONOX); and rinse with 

tap water, distilled water, acetone, and pesticide quality hexane. I f  

organics are o f  prime concern, then the following procedure would be followed: 

clean with a non-phosphate detergent; and rinse with 0.1N hydrochloric or 

nitric acid, tap water, and distilled water. 

R *  

! 

i 
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4 . 0  Samp 1 e Preserva t ion and Sh i pmen t 

' In order that laboratory results be representative of the actual sample 0 
condition at the time of collection, it i s  important that proper methods be 

used for the preservation and transport of the samples prior to their delivery 

to the lab. These procedures are summarized below and are consistent with 

USEPA requirements as described in References 1 and 2. 

4 . 1  Sample Containers 

Proper types and materials must be utilized for the sample containers 

(bottles) in order to ensure that the samples, and in particular the 

' parameters to be analyzed from that particular bottle, do not react with the 

container material and alter the concentration or values of the parameter. 

Sample bottles are supplied by the subcontracted laboratory and have been 

a, carefully selected to meet these performance objectives. A variety of 
- 

materials, such as amber glass, clear glass, and polyethylene are employed as 

required. Where necessary, specialized sample bottles are uti1 ized, such as 

for VOC measurements. Table 2 provides a more detailed description of the 

types of sample bottles used during RCRA groundwater monitoring at the FMPC. 

4 . 2  Sample Preservation 

In addition to selection o f  proper container materials, other.methods are 

often required in order to reduce the possibility of chemical reactions and/or 

precipitations occuring within the container which could a1 ter anhlytical 

results. Those sample bottles which require chemical perservatives (e.9. 

acid) have the preservatives added by the laboratory prior to shipment of the 

bottles t o  the site. In addition, all sample bottles are placed in iced 

thermal coolers and kept a s  close t o  4'C as possible during the period o f  time 

62  
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between collection and delivery t o  the  lab. T h i s  refrigeratlon a i d s  i n  the  

suppression of  bacterial growth in the samples. 

preservatives and their applications. 

Tables 2 and 3 list various 

TABLE 3 

Preservation of Groundwater Samples Prior to Laboratory Analysis 

Preservative 

HgC12 

Acid (HNO3) 

Acid (H2SO4) 

A1 kal i (NaOH) 

Refrigeration 

Action 

Material Inhibitor 

Metals solvent, 
prevents 
precipitation 

Bacterial Inhibitor 

Salt formation with 
organic bases 

Salt formation with 
vol at i 1 e compounds 

Bacterial Inhibitor 

Appl i cab1 e t o :  

Nitrogen.forms, 
Phosphorous forms 

Metals 

Organic sampl es 
(COD, oil & grease, 
organic carbon) 

Ammonia, amines 

Cyanides, organic 
acids 

Acidity-alkalinity, 
organic materi a1 s ,  
BOD, color, odor, 
organic 
Phosphorous, 
organic Nitrogen, 
carbon; -etc. 
biological 
organ i sms 
(coliform, ptc.) 

67 
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4 . 3  Sample Shipment 

In order to minimize the potential for loss, destruction, or tampering, all 

samples are delivered personally to the lab by a member o f  the sampling team. 

Sample bottles in their coolers are loaded onto a truck. The truck is kept 

locked with only the sampling team possessing a key. The bottles are then 

delivered directly to the lab and turned over to lab personnel. 

Chain-of-custody control is exercised throughout the sampling and sample 

shipment process as described in Section 6.0. 

5.0 Analytical Procedures 

All analyses o f  ground water samples in connection with RCRA groundwater 

sampling is conducted by Howard Labs, Inc. of  Dayton, Ohio. Howard Labs is 

certified by both USEPA and OEPA to conduct such analyses. Analyses are 

conducted according to USEPA protocols and procedures as out1 ined below. 

5.1  Constituents Being Monitored 

A list o f  constituents that should be tested for in the FMPC groundwater was 

developed prior to the initiation of expanded monitoring in August, 1985 to 

meet RCRA requirements. This list addresses five (5) types of parameters: 

o Parameters used to evaluate general water quality. These include 

chloride, iron, manganese, phenols, sodium and sulfate. 

o Indicators of groundwater contamination. These include pH,'specific 

conductance, total organic carbon and total organic halogen. These 

parameters are tested in quadruplicate as required by 40 CFR Part 

264.90 .  



749 . 

o Constituents evaluating drinking water suitability. These include 1 1  

metals, 3 radionculides, 6 pesticides/herbicides and coliform bacteria. 

A complete list of all parameters being tested for in the FMPC groundwater i s  

provided in Table 4. Appendix 1X of 40 CFR 264 parameters are to be analyzed 

for selected RCRA wells as part o f  the Weston Characterization Investigation 

Study (CIS) for the Waste Pit Storage Area in support of the Environmental 

Impact Statement (EIS)  at the FMPC. This sampling, along with additional i 

o Parameters related specifically to past or current FMPC operations. 

This list includes 8 metals, 31 synthetic organic compounds, total 

dissolved solids and chemical oxygen demand ( C O D ) .  

R *  

o Radionuclides related to past or current FMPC operations. Fifteen are 

analyzed, including isotopes of uranium, radium, thorium and plutonium. 

monitoring well installation, will be conducted as expeditiously as possible. I 
@! 

5.2 Analytical Methods 

Chemical analysis of the samples is conducted according to methods specified 

in €PA-600/4-79-020, "Methods for Chemical Analysis of Water and Wastes". 

Radiological analyses are performed in accordance with procedures specified in 

€PA-600/4-80-032, Prescribed Procedures for Measurement o f  Radioactivity in 

Drinking Water." Where no €PA-approved method exists, analyses are conducted 

according to generally accepted standards and practices of  the" analytical 

profession under direct supervision of a chemistry Ph.D. The parameters 

analyzed, detection limits and the methods utilized are summarized in Tables 

4, 5, 6 and 7 .  

-1  9- 
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TABLE 4 

PARAMETERS TO BE ANALYZED 

1 A. For General Water Quality 

1. Chloride 

2. Iron 

3. Manganese 

4. Phenols 

5. Sodium 

6. Sulfate 

B. For Indicators of Contamination (Quadruplicate Analysis) 1 

1. pH 

2. Speci f i c Conductance 

3. Total Organic Carbon (TOC) 

4. Total Organ Halogen (TOX) 

1 
C. For Drinking Water Suitability 

1.  Arsenic 

2. Barium 

3. Cadmium 

4. Chromium - Hexavalent 

- Total 

5. Fluoride 

6. Lead 

7. Mercury 

8. Nitrate 

9. Selenium 

10. Silver 

11. Gross Alpha 

12. Gross Beta 

13. Radium 

-20- 



D 

1 4 .  Endrin 

15. Lindane 

16. Methoxychlor 

17 .Toxaphene 

18. 2 ,4 -D  

19. 2,4,5-TP 

20. Coliform Bacteria 

2 Site Speci f i c  Parameters 

TABLE 4 (Con't.) 

1. 

2. 

3 .  

4. 

5. 

6. 

7 .  

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

Nickel 

Cyani de 

Copper 

Zinc 

Magnes i um 

Calcium 

Phosphorus 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

2 - chl oroe t hyl vi ny 1 

Chloroform 

Dichlorobromomethane 

Dichlorodifluoromethane 

Total Dissolved Sol ids (TDS) 

Total Potassium 

17. Chemical Oxygen Demand (COD) 

18. per Chloroethylene 

19. cis 1,2 Dichloroethylene 

20. Tributylphosphate 

21. Acrolein 

22. Acrylonotrille 

23. Benzene 

24.  b i s  (chloromethyl) Ether , 

25. Bromoform 

26. Bromodichloromethane 

27 .  Bromomethane 

28. Carbon tetrach1ori.de 

29. Chloromethane I 

30. 1 , 2  Dichlorobenzene 

31. 1 . 3  Dichlorobenzene 

3 2 .  1,4 Dichlorobenzene 

-21 - 
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Table 4 (Con't.) 

i 

3 3 .  

3 4 .  

3 5 .  

3 6 .  

37 - 

3 8 .  

3 9 .  

4 0 .  

41. 

1 .  

2 .  

3 .  

4 .  

5. 

6 .  

7.  

8.  

I , ]  Oichloroethane 

1 , 2  Dichloroethane 

1 , 1  Dichloroethylene 

1,2 Dichloropropane 

1,2 Di chl oropropyl ene 

E t  hy 1 benzene 

Methyl bromide 

Met hy 1 ch 1 or i de 

trans-l,2 Dichloroethylene 

Potassium 40 

Total Uranium 

Radium 226 

Radium 228 

Technetium 99 

Thorium 228 

Thorium 230 

Thorium 232 

E. Radionucl ide 

F. Schedule - Quarterly for one ( 

42. 

43.  

44 .  

45 .  

46 .  

47 .  

48 .  

49. 

50.  

9 .  

10. 

1 1 .  

12 - 

13 - 

14. 

15. 
\ 

1 , 3  Dichloropropene 

1 , 1 , 2 , 2  Tetrachloroethane 

Tetrachloroethylene 

Toul ene 

1 , 1 , 1  Trichloroethane 

1,1,2 Trichloroethane 

Trichloroethylene 

Trichlorofluoromethane 

Vinyl Chloride 

Cesium 137 

Strontium 90 

Ruthenium 106 

Neptunium 237 

Plutonium 238 

Plutonium 239 

Plutonium 240 

) year, semiannual thereafter ( o r p  
necessary according t o  regulations). 

'Required for RCRA and analyzed for each sample. 

'Not required for RCRA, but also analyzed for each sample. 

72 
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I 

I 

A n a l y t i c a l  Methods and Detcc t jo r ,  L i m i t s  f o r  Groundwater Samples 
Water Our1 1 t y  I n d i c a t o r s  

Pa ram t e r Oetec t i on  L i m i t  

thl o r i  de 
Iron 
Hanganere 
Phenol s ( t o t a l  ) 
Sodim 
S u l f a t e  
P" 
Spec i f i c Conductance 
T o t a l  Organic Carbon (TOC) 
T o t a l  Organic Halogen ( T O X )  
Arsen ic  
R a r i  urn 
Cadmi urn 
Chromium-Hexavalent 
Chromium-Total 
F1 uorS de 
Lead 
Mercury 
N i t r a t e  ( a s  N )  
Sel e n  i um 
5 1 ver  
Gross alpha 
Gross b e t  a 
Radium 
Endr in  
L i ndane 
Methoxychlor 
Toxaphene 

2.4.5-rP S i l v e x  
r o l  i form h c t z r i a  
N'ckel 
Cyan i de 
Copper 
z i n c  
Haqnes i urn 
Calcium 
PhoSDhoruS 
:otal Dissolved Sol i d s  (TDS)  
To ta l  Pol.assi'Jm 

2.4-0 

1 P P  
so PPb 
20 PPb 

5 PPb 
50 PPb 
1.0 ppb 
0.1 s td . /un i t r  

1 umho/cm 
1 PPb 

10 PPb 
5 PPb 

2 PPh 
5 PPh 
5 PPb 

10 PPh 
5 PPb 
2 PPb 

20 PPh 

30 PPb 
15 p C i / l  
5 p C i / l  
5 p C i / l  

200 ppb 

2.5 ppb 

0.2 ppb 
0.2' pob 
0.2 ppb 
9.3 ppo 
0.2 >PO 
0.2  oDb 

2/100 ml 
5 PPO 
5 ppb 

25 PPb 

! 3  pob 
59 DP5 
20 P P ~  
10 PPb 
53 ppn 

25 P P ~  

A n a l y t i c a l  Hethod*.* 

325.3 
236.2 
243.2 
420.3 
273.2 
375.2 
150.1 
120.1 
415.1 

206.2 
208.2 
213.2 
218.4 
218.2 
340.2 
239 - 2  
245.2 
352.1 
270.2 
272.2 
900  .O 
900 0 
900.1 
508  
5 08 
6i38 
6 08 
608 
508 

249.2 
3 3 5 . 3  
220.2 
289 2 
262.1 
215.1 
365.4 

2sa.  1 
e 

Approved a n d l y t i c a l  method not ava i l ab le .  A n a l y r i r  oerformed accord inq :' 
genera l l y  3ccepted analyt.iCdl procedures. 

73 
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Chlorobenzene 
Chl orodi brocnomethane 
Ch I oroethane 
2-Chloroethlvinyl Ether 
Chloroform 
Dichlorobromomethane 
Dichlorodifluoromethane 
Chemical Oxygen Demand ( C O D )  
per Chloroethlyene 
cis 1 . 2  Oichloroethylene 
T r i  butylphosphate 
Acrolein 
Acryloni tri 1 le 
8enzene 
b i s  (Chloromethyl )Ether 
Bromoform 
Bromodichloromethane 
8 r omome t h d ne 
Carbon t e  trach 1 o r  i de 
Chloromethane 
1 , 2  Oichlorobenrene 
1 , 3  Di ch I orooenzene 
I , 4  Dichlorobenzene 
I, 1 Oi ch 1 oroehtane 
1 . 2  Oichloroerhane 
1 . 1  Dichloroethylene 
1 , 2  Dichloropropane 
1.2 i)lchloroprspy\ene 
Etny I benzene 
Hethy 1 brom:de 
Herhy I cn loride 
T r m s  L,2 3: cn I oroecny lene 
I, 3 U! ch I oropr.3pene 
1 , 1 , 2 , 2  Tetrachloroethane 
Ter rach I oroetny I ene 
1, L,l rricnloroechane 
1 ,  L ,2 T r !  cnl woethane 
Tricnloroctnylene 
T r i  Chlorof ItJoromerhane 
V'qyl Chlor:de 

Detection Limit 

2.0 ppb 
2.0 ppb 
2.1) ppb 
2.0 ppb 
2 . 0  ppb 
2.0 ppb 
2 . 0  ppb 
10 PPb 
2 . 0  ppb 
2.0 ppb 
2.0 ppb 
2.0 ppb 
2.0 ppo 
2.0 ppb 
2.0 ppb 
2.0 ppb 
2.0 ppb 

2.0 ppb 
2.0 ppb 

2 .o ppb 

2 . 0  ppb 
2.0 ppo 
2.0 ppb 
2.0 ppb 
2.0 ppb 
2.0 ppb 
2.0 ppb 
2.0 ppb 

2.0 ppb 
2.0 ppo 

2.0 ppo 
2.0 ppo 
2.0 ppo 
2.b ppo 
2 .0  ppo 
2.0 ppo 
2.u ppo 
2.0 ppo 

2.0 ppb 

2.U PPO 

Analytical Method 

1624 
1624 
1624 
1624 
1624 
1624 
1624 
405 .1  

1624 

* 

1621 

1b24 
1624 
1624 
1624 
1624 
1625 
1625 
1625 
1b24 
1624 
162' 
15 )'A 

:a;[.: 
:9;; 

L d i l  
L O L l  

;9:2 
:*j 

131' 
1224  

. 

L .  - 

* 

ia 
1523 
1524  
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Pa ramet e r  

Cesium 137 
Strontium 90 
Rutheni um 106 
Neptunium 237 
Plutonium 239 

Plutonium 240 
Potassium 40 

Radium 226 
Radium 228 

Technetium 99 

Thorium 228 
Thorium Z3U 

Thorium 232 
Uranium 2331234 

Uranium 235 
Uranium 238 

5 pCi/l 
5 pCi/l 

5 pCi/l 
5 pCi/l 
5 pCi/l 

5 pCi/l 
5 p C i / l  

5 p C i I l  

5 p C i / l  

5 p C i / l  

5 p C i / l  

I, p C i / l  

5 p C i / l  

5 p C i I l  

5 p C i / l  

5 p C i I 1  

Analytical Nethod 

901 .o 
905 -0 

t 

t 

t 

t 

YU3. I 
904 .O 

t 

8 

I 

I 

-25 -  



6.0 Chain of Custody Control 

A chain-of-custody control program is  emp 

of  possession and handling o f  individua 

oyed in order to provide for 

samples from the field co 

749 

t t-ac i rq 

1 ec t i on 

through laboratory analysis. The various components o f  that program are 

sirmmar i zed bel ow. 

6 . 1  Sample Labels 

In order to avoid misidentification of the sample containers, each container 

has an adhesive label attached which indicates the sample identification 

number (well number), date and time o f  collection, and identification of the 

facility from which the sample was taken. 

6.2 Sample Seals 

As each thermal cooler is filled with sample bottles it is sealed by placing 

an adhesive band entirely around the cooler. This seal is then signed by the 

member of the collection team emplacing it. The seal is placed and signed 

such that opening of the cooler will result in obvious disruption of the seal. 

6 . 3  Chain-of-Custody Records 

In order to establish the documentation necessary t o  trace sample possession 

i 

I 

0; 

from time of collection, chain of custody 

sample on a standard Chain-of-Custody form. 

These data includes: 

o Sample I .D.  number 

o Reason for sampling 

o Witnesses 

informat 

, 

on is recorded for each 

P 

- 2 7 -  



o Col 1 ctc t i o n  Procedure  

o Method of  P r e s e r v a t i o n  

o Name, S i g n a t u r e ,  and A f f i l i a t i o n  o f  each  person t a k i n g  

p o s s e s s i o n  o f  sample 

o Date  and time o f  each  t r a n s f e r  

o Purpose  o f  each  t r a n s f e r  

o Other p e r t i n e n t  remarks 

An example o f  t h e  Chain-of -Cus tody  r e c o r d  p r e s e n t l y  i n  us-e i s  p rov ided  i n  

F i g u r e  2 .  

6 . 4  F i e l d  Sampl ing  Records 

I R  I n  a d d i t i o n  t o  the Chain-of -Cus tody  forms,  a d d i t i o n a l  d a t e s  r e g a r d i n g  t h e  

c i r c u m s t a n c e s  o f  sample c o l l e c t i o n  a r e  r eco rded  i n  t h e  F i e l d  Sampling Records.  

These were d i s c u s s e d  i n  S e c t i o n  3 .2 .  0 
! 

i 

-28- 



1 .  Manual o f  Ground Water Sampling Procedures, 1981, Marion R. Scalf, James 

F. McNabb, William 3. Dunlap, Roger L. Cosby, John Fryberger, NWWA/EPA 

Series 

2. Procedures Manual for Ground Water Monitoring at Solid Waste Disposal 

Facilites, USEPA, 1980 1SW-611. 

3 .  USEPA, 1983, Methods For Chemical Analysis Of Water and Wastes, 

Publication Number 600/4-79-020. 

4 .  USEPA, 1980, Prescribed Procedures for Measurement o f  Radioactivity in 

Drinking Water, Publication Number 600/4-80-032. 

5. Howard Laboratories, Inc. 1986, Quality Assurance/Qual i ty Control Program, a Publication Number HLI-QC.EF. 

6. USEPA, 1986, RCRA Groundwater Monitoring Technical Enforcement Guidance 

Document (TEGD), OSWER-9950.1. 

-30- 



ATTACHMENT 1 

HOWARD LABS QA/QC PROGRAM 

-31 - 



.. 
N 

J 

0 
a a 

U 
C 

c 
3 

3 s  o c  
x a  

-32- , 



749 -. 

I 

> 
t- l a x  
u a  

a 

x 
W 
I 
U 

+ 
W 
3 

c 
0 

0 
0 

-r 

- I  
D E I  

u 
TI 
4 

E 

rn 
0 
c 
r 

0 
U 

L 
0 

Z 

-. 

U 

-33-  



I 
E 

LL9 w (D' 
I 

I 
E 
e 

a 
0 
0 

C 

2 
U 

4 

c 
0 
W 

c 
0 
3 

LL 

4 

d 

C 
0 
E 
E 

4 

a 

I 
E 

I 
t 

I 
E I 

E 
I 

Z s 
k- 

.I 
3 
C 
0 * 
Q 4 
a 0 
0 
c 3 
Q r  u) 

2.  Y 

82 
-34- 



749 . .  

._ 
cy 

b 

i 
I 
! 

0 
0 
U 

, 

b m  u o o  
* d  0 0 0  

. c  
c Q W  
0 

u) 
J 
0 
Z 

0 W 
0 I 
m a 

cn 
J a 

83 
-35- 



m 
cn > 
J 

Z 

Y 

a 
a 
U 
CI 

2 < 
0 
tz 
0 

1 
> 
0 
s 
4 

Q 
a 

0. 
0 

> 
L 
a > 
0 
U 
0 
e 

.s x 
0 0  
a n  

_. 
W 
I- 
O 
Z 

84 - 
a 

a 

-36- 



. -  

0 

0 
n 
0 

0 
0 0  
.0 

i n n  
E 

L 

I 
U 

Y 
1 
0 
d 

n 
4 

u - -  
3 .  
U I -  
0 0  
I-- 
a v  

z 
U 

0 1  
r o o  
Q d n n L  
4 0 
c 0 0 0 -  
n u  U CI 
0 0 
C N O O  

10 
1 1 1 1  

e l \ \ \ \  
a t + + +  

Y . -0 

0 . -0 
a0 I’ n n 

4 1 0 0  
00- 
0 0 0  

1 1 1  

n 
0 4 n o  
0004 
0 0 0 0  

1 1 1 1  
\ \ \ \  
t + + +  

m 
U 
Q 

c 
a S  
0 0  
1 - 0 1  

0 0  

4 

Q 

6 Y  0 4 n o  
O O O n  

.. 
1E 
W 
3 

1 
> 
4 

m 
-I 

a 
Cn 

4 

0 
0 

3 
c 
a 
> 
0 
W 
.I 
a 

n 

n o 0 0  
o n 0 0  

0 0 0  0 0 
00000 0 

4 4 m o  
. O d d  0 

0 
n 

> 
0 
a a 

n 
I l l  

3 0 0 0 0  

3 
0 

3 
d a 
I’ 

Y 
c 
d 
r. 

0 

Fi 

L 

d 
e 

a 

85 
-37- 



t 
z 
U c 
3 
1 
J 
0 
Q 

z 
h 
CI 

a 
0 .  
Y 

a 
a 

86 
-38- 



c 

a 
0 
I c 
w 
S 
m 
W 

W 
UI 

U 

a 

0 
0 
0 
(D 

87 
-39- 



749 ... 

e 
.I 
Y * 
I 
3 

111 
3 
0 
u 
c 
I 

9 
E 

0 
0 

c 
Y 
cp 
3 

cp 
C 
0 

m 
I 
U 

c 
c 
> 
0 
U 

N 

r. 

r. 
(I 
3 
C 
I 
x 
9 
d 
(D 

3 
(D 

3 >  
0 

U 
E 
L C  

A 
o 
e 
3 
w 
0 
W 
0 
c 
n 

0 
el 
U 
C 
u 
E 
E 
0 
U 
a, 
c 
c 
0 
-' 
c ., 

I C  

0 
0 
0 
(D 

0 
c 
U 

c 
0 
W 
C 
2 

e 
c 
m 
U 
a 
€ 

c 
a 
Q 

0 
W 
C 
3 
0 
a 
E 
0 
U 

0 
c 
U 

Y 
0 

0 
r. 

cn 
C 
4 

u 
C -. 
te 

C 
4 

d 

3 
0 
L 
e 
0 
U 
U 
3 
r 
C 
3 

C 
0 * 
a 

e 
> 
a 
J= 

r 
0 
L 
(I 
U 
C * 
Y 
.r 

L 
0 
Y 

Y Q  

C 
E 

3 c  
0 orri 

88 
-40- 



Q 
W 

c 
U a :  
m 
C * 
L 
e 
a 
l 
U 

c* 

E 
.m 
v 

c 
Y 

(1. 

0 
d 89 
0 
a 
4 
a 



L 

a 
6 
Y 
Y 
a 

.-t 

.d 

-r( 

u 

0 9  .- c 
0 0  

a l c  
m Y C  
3 0  
0 2  
c 3 t  
W C C  c a  

p 
EC 

m o  
Y O  
3 c  

z c r  

In * 
b e 
b 
# 

P 

N 
1 
3 cn 
# 

749 i 
I i I 

0 
U 
Q 
3 
0 
I 

! 

>. 
m n  
O I -  
w v  
L L I -  w z  
I - 0  
a v  w 

IW 

- a  

ecl 

J 
a 3 0 o o v w - *  mI I-I I-I I-I 01 UI b 

r a 
r 

r 

4 

n 

C 

-. 

rl 
c 

4 
r 
I 
1 
I 
r 

r( 
I 

I 
J 
I 
t 

#. 

I 

i 

W z 
0 
I 
Q 

! 

r- 
\ 
h 

m 

"I 000 "I "I 8 "I 000000 "I *I "I "I "I 



h 
00 
# 

c1 
Q 
J 

s 
G- 
o 
Fn 
a J  
w 
m 
u 

UY 
I 
m 
# 
A 

ca 
U 

A 
u 



+ 
oz 
0 
RaJ w -  

n u  
w o  
+I- 
0 0  
ULL 
I- 
x z  
W O  

W I -  

a u  
aI- 

Z 
W 
u 
Z 
0 
0 

a a  

U 

+ a  

* 
m 
I- 

Z 
3 

U 

I- 
J 
3 
0) 
W 
E 

P 2 
3 
0 
E 
0 
U 

a 

0 
ni 
r.; 

L 
0 

c 
U 

d 

d 

rp 

a 

Cd 

0 
, I  
$.' 

C 

c 
'0 
C 
W 

.r( 

ti3 

0 
k.2 

al 
C 
al 
c 
0 
rp 
x 
0 
I- 

O 
4 

I ,  
8.' 

n 

r3 

I 
d. 

LI'I 

0 
I ,  
8.' 

Y 

al > 

Lo 

a 
I- 
I 
u3 

.-( 

-I4 

4 
6 

G 
a 
U 
0 
W 
U 

Ln 

I 
I- 

U 
0 
LL 

cn 
Z 
0 
I- 
Z 

LL 
W 
0 

0 
Z 
U 
Ln 
W 
I- 
O 
Z 

U 

U 

U 

U 

92 



N .a 5 

U 
W 
t- 
W 
E 
U 
U 
U a 
U 
0 
t- 
U 
0 

z 
U 
W 
I- 
U 
3 

Z 
3 
0 
U 
0 

U 
U 
U 
U 

c) 

n 
U 

n 

U 
W 
N > 
J 
U 
Z 

0 rIJ 
I 
x 
c, 
z z 
U 
TT 
U 
I 
0 

> 
c3 

Z 
W 
c3 
0 
J 
U 
I 
0 
z 
U 
0 
U 
0 
J 

t- 
0 
t- 

a 

n 

U 

a 

U 
W 
t- 
W 
E 
U X  
u o  
u l -  a 

G 

a 
U 
0 

w 
U 

ll) 

I 
t- 

U 
0 
LL 

U 

z 
0 
t- 

Z 

LL 
W 

b-4 

U 

U 

n 
n 
Z 
U 

749 



cc) 

d 
a 

I- 

0 
0 , -  w -  

a 

r’s 
a3 
\ 
h 

I 
-I -n 
I- 
m 
>- 
-I 

z 
U 
a 

w n  
J W  
M I -  
LAO 

W 
U 3  
I - Z  
Uc-r 

W 
I- 
U 

n 

n 

a 
c 
9 * 
C 
C 

c 

a 

r 

L 

L 
0 
c 

U 
0 

749 

3 
U 
a 
c 
U 

u 
U 

c 
0 
u. 
‘0 
C 
3 
0 
0. 
E 
0 
U 

Q 
u 
rll 
cn 
0 
c 
c 
3 
m 
I 
> cn 
W 
c3 
0 
0 

94 



. -  
C J  w 

-a> 
H 

0 0 0  d n o  d o  
l i d  

0 0 6  

U a a 

U I l l  a 
Z 
U 

P z 

U 

a 
a 
U 
0: 

a 
W c 

I 
n 

a 

>. c 
> U  

I - Z  
U Q  
3 0  
C a a  z o  
0 
u - l  a 

l- 
0 
l- 

U 

w u  

Z 
0 
W 
U a 
0 

k 
U 
0 
Q 
w 
U 

w 
U -l 

\ 
cn 

X c 
E 

U E 
u c  
\ .d 

0 
rn 

LL 

o w  
c o  
€ +  
3 6  

0 

5 
0 
U 

c 

749 

w w  
c3u 
c3cw 
err 



c 

I 
i 

s 
c a 
m 
aJ 
w 
fu 
0 

I 

749 

96 



b 
00 
N 
\ 

c 
I 
r 
# 
.c 

e"  
Q E  
0 3  

n 
U 

W 
1 

\ 
00 
N 
\ 
ln 
0 

0 
ri 
I .  '.' 

F 
0 
4 
J= 
U 

rl 
10 

U 

b 0  
000. 

N 

0 
I ,  '.' 

C 

c 
'0 
C 
W 

-d 

G 
U 
0 
n 
W 

LD 

I 
I- 

U 
0 
LL 
m 
Z 
0 
I- 

Z 

LL w 

CI 
Z 
Q 

m 
W 
I- 
O 
Z 

a 

+I 

I 4  

U 

U 

n 

I-I- 
V U  

ELL 
I- 
x z  
W O  

W I -  

Q U  
PI- 

Z 
W 
V 
Z 
0 
u 

a <  

U 

F a  97 



- 4 1  : 

L- 

u 
7 
W 

tn 
L1 
s f  

U 
I 

- -  n c z -  

U 
W 
I- 
W 
E a 
U 
U a. 
U 
0 
I- 

0 

z 
U 
W 
I- a 
3 

P 
Z 
3 
0 
U 
0 

U 
0 
U 

U 

n 
U 

a 
W 

>- 
J 

N 

s 
0 ru 
I 
x 
P 

z z a z 
U 
I 
0 

> 
m 
z 
W 
0 
0 
J 

I 
0 
z 
U 
0 
U 
0 

J 
Q: 
I- 
O 
I- 

n 

a 

U 

U 
W 
I- 
W 
E 
a x  u o  
U I -  a 

G 
U 
0 
R w 
U 

cn 
I 
I- 

U 
0 
IL 

cn z 
0 
I- 

z 
b 
W 

P 
Z a 

U 

U 

U 

U 

n 

c n c u 1  
w a * - =  
I-r c c 
OI-  1 1 z 

m c m  
m o  
al II 
J -  

rg 

0 
I1 Y d 
V I - G  

98 



74 9 

0 I -000 
U J  

VI m o o 0  
u W + d +  

3rulao 

la cu 
9 

fl w 
U 

(L 

W > 

c) 

a * 
N 
9 I 

a a. 
W s s x  

3 
U 
aJ 
c 
U Iu 

- I C 3  
3 
Lo w 

I-* 

a 

V 
0 

c 
0 
Y 

c 
3 
UI 
PI 
c 

TI 
C 
3 

0 
0 
\ 

0 

0 
n 
E 
0 
U 

al 
U 
rp 
En 
0 
r- 
L 

u 
7 
U 

cn 
c3 
CL: 
J 

I 
> m 
w 
0 
0 
u 

...I 

...I 

0 
u- 

PI 
c 
I- 

c=r 
I 
M 

# 

cz 

d 

U 



ca 
Q 
--I 

ISL: cn ca a 

n 
a [1= 

3 
0 
I 

CI 
I m 
# 
H 

* 

74 9 

0 
l4 

r; 

0 
In 

0 

* @ : ;  

l4 

d 
r ; -  

Y 

-I 

W 

II 
W 
I 
U 

a 
U 

N 

Z 
3 
U 

I- 
W 
3 

U 
U 
u 
U 

n 
w 
I- 

u 
U a 

r) 
d 

r; 

I 
n 

> 
I- 

> 
I- 

U 

w 

4 

d 

z 
0 
m 
U 
U 
0 .  
U 
Y 

LL \ .& 
0 



nr 
3 
0 
I 

a 

s 
c 
0 
m 
aJ 
.c.s 
rL1 
u 

_-  .- . 



b 
[D 
\ 
N 

0 
N 
I ,  v 

c 
0 

c 
U 

r( 

.-( 

a 
a 

? V  
Q E  
0 3  

N 

0 
\.,I 

al 
C a 
U 
C 

J 
.d 

\ 
00 
N 
\ 
In 
0 

N 

0 
I ,  '.' 

C 

c 
T) 
C 
W 

.d 

b 0  
COP 

N 

0 
, I  
s.0 

c 
0 
d 

.c 
U 
3 

0 
c 
u 
al 
E 

X 

In 

0 
I ,  
%.' 

al 
C 
PI 
.c 
n 
a 
0 
I- 

x 

In 

0 
1 ,  v 

x 
al 
> 

m 

I- 
I 
In 

rl 
-4 

n 

d 
cj 

t- 
U 
0 
n 
W 

m 
a 

W 

E 
U 
0 
lL 

m 
Z 
0 
I- 
n 
Z 

LL 
W 

w 

U 

n 
n 
a i! 

ED 
W 
I- 
O z 

U 
al 

Y 

U 
al 

L 

0) 
L 

.d 

.d 

n 

.4 

3 
c 
9, 
r 
Y 
0 
In 
VI 
al 

C 
3 

F 
al 

4J 
-A 
d 

A 

\ 
L 
E a 
c 
ol 
0 
c 
U 

E 

C 

-rl 

.4 

U 
al 

4J 
F 
0 
n 
al 
F 

L 
u 

C A  
a 3  
. c L  
i - a l  

c 
Ln 
L d  
al.-( 
A a  

iI 
'./ 4 



rx 
W 
I- 
W 
E 
U 
U 
U 
0. 
U 
0 
I- 
U 
0 

Z 

U 
W 
l- 

3 

CI 
Z 
2 
0 
U 
0 
a 
U 
0 
U 

W 

n 
U 

a 

U 
W 
N 
z 
J 
U 
E a 
0 
N 
I 

X 
0 

z z 
Q: 
!E 
U 
I 
0 
CI 
z 
m 

z 
W 
0 
0 
-I 

I 
0 
Z 
U 
0 
U 
0 

J 
U 
I- 
O 
b- 

a 

W 

0 
0 

0 

0 
r( 

’.’ I ,  

0 
T 4  

..’ , 1  

*.’ 

I 

0 
...I 

‘.’ t t  

0 
...I 

*.’ I ,  

a 
W 
I- 
W 
E 
a x  u o  
< I -  
a 

G 
U 
0 
II 
W 
U 

Ln 

I 
t 

U 
0 
LL 

U 

z 
0 
I- 

Z 

LL 
W 

L3 
Z a 

W 

U 

U 

n 

1 .  

0 .  
’.. .,’ I- m 
II u n 

103 



c 

al 

az 0 e -  m.--. 

w i n  
a l .  

$ 0  

4 J +  
a lo  

I E- 
m 

n 
U 

d 
N 
9 

U 
C 
3 
0 
n 
E 
0 
U 

0 
r-l 



a J .  0, 
w -  ma cn E 

3 
n 

CI 
Qc. 
6 
3 
0 
I 

- -  
a 

4 W  ..--(> 
n 

w w  
-0  
Q W  
0,z 

ri 
rrj 

0 
3 a 

d- 

z 
3 
U 

0 
z 
3 a 

N 

z 
3 a 

4 

z 
3 
U 

U 
W 
I- 
w 
E 
a: 
Q a 

a 

m 
0 
4 

d 

0 
# 

r; 

tr * 
r; 

4 

In 

K 

0 
# 

K 

ni 
In 

r; 

I 
n 

0 
0 
0 

0. 
b 
In 

tr 
b 
In 

0. 
b 
In 

cr 
b 
In 

0. 
b 
LD 

z 
I- 

> 
I- 
V 
3 

Z 
0 
V 

U 

U 

n 

0 
0 
0 

4 

'.' * I  

4 

'.' I ,  

z 
0 
m 
U a 
V 

0 
H 

Z 

0 
U 
0 

a 

J 
0 
i- 
0 c 

I- 
U 
0 
a 
W 
a ,  



w-4 

u 
I 
In 
0 
I 
r- oo 
# 

c 
R z  0 
RQr 

L n az 
Q = 
0 
I 

.- . - -  -- 
I 
I 

u-3 
0 
0 

'-./ 
0 

W 

7 

J 

E 
\ 
m 

.... 



w 
J 

r- 
m 
\ 
N 
0 
\ V  
Q E  
0 3  

* 
m 
I- 

z 
2 

U 

k 
J 
3 
m 
W 
U 

CI 
Z 
3 
0 
n 
E 
0 
V 

Q U  
w o  
I-I- 
O W  

U L  
I- 
X Z  w o  
W l -  
I-< 

P k  
Z 
W 
0 -  z 
0 
V 

a a  

U 

a u  

0 
N 
, I  '.' 

c 
0 

c 
U 

d 

1 
d 

a 

N 

0 
e ,  
8.' 

01 
C 
a 
U 
C 

J 
-d 

N 

0 
I ,  ..' 

C 

c 
-0 
C 
W 

-4 

m 
0 
I .  
*.a 

al 
C 
al 
.c 
Q 
rn 
X 

0 
I- 

r m  
I - a l  

d 

a c  
0 3  
LL 

c 
z .d 
n u  
a~ 
m c  w -4 c o w  
z a l  

.bJ 
c 
0 
n. 
Q 
c 
m 
c, 

Cc-' 
1 3  

. c m  
I - a l  

t-. 
m 
m c - '  
Qc- '  

II 
v * 
-ia 



(3* 
# 

n 
a € 

cn 

U 
W 
I- 
W 
E 
U 
U 
U 
R 

U 
0 
I- 
U 
0 

z 
U 
W 
I- 
U 
3 

z 
3 
0 
U 
0 
U 
U 
V 
U 

U 

n 
U 

n 

U 
W 
N > 
J 
U z 
Q 

0 
N 
I 

X 
P 

Z 
Z 
U 
E 
U 
I 
0 

z 
m 
Z 
W 
0 
0 
J 
U 
I 
0 
2 a 
0 
U 
0 
-.I 
Q 
I- 
O 
I- 

n 

W 

ti 
trj 

0 > a 

e 
Z 
3 a 

m 
Z 
3 
U 

N 

Z 
3 
U 

rl 

z 
3 
U 

0 
0 
0 

0 
rl 
*.’ I .  

0 
rl 

‘.’ I .  

0 
...I 

S.’ 
, *  

0 
L.2 
r( 

0 
rl 

?’ 
, ,  

c-: 
E 
0 
a 
W 
E 

m 
I 
I- 

0 
LL 

cn z 
0 
I- 

z 
LL w 

cl z 

U 

a 

U 

t 4  

U 

n 

a 



U 
W 
CI 
U 
al 
Y 
W 
U 

in 
D 
C 
3 
0 
0 
E 
0 
U 

c 
al 
c 
CI 
0 

0 
z 

! 

s 
c 
0 
cn 
tu 
+3 
m 
3 

II U 

>. 
P 

W 

LL 

a: 
W > 

n 
U 

Y 

4 cu 
9 
\ * 
N 
9 
U 
0 
c 
Y 
W 

4 

E 
w 
6" z 

U 
W 
a 

Y 
U 
W 
.c 
U 

9 9 9  
e 
Y 

in 
Y 

3 
ln 
W 
e 

9 

rl 

W 
U 

c 
O 
Y 

'0 
C 
3 
0 
n 
E 
0 
U 

m 
u 
(O 
CJI 
0 
c 

U 
CY 
s 
e 
0 
Y 
'D 
c 
0 
n 
'D 

I 
e 
al 
Y 
C 

.-( 

.d 

W 
c 
Q 

01 
C 

3 
0 

.d 

4 

4 

0 
rc 

W 
c 
I- 

O 
u 

O E  
SI * 

c 
3 
m 

rg 
CJ 

I 
LL 

0- 
# 

> 
LD 

W 
CJ 
0 
W 

c3 

W 

U 



I-- 
IT 
0 
Q - Q (  
w -  

a o m 4  
W 
I - 0  

E 4  

Q CP * 
w > K  
a 

0- 
# 

'v' 

CI 
w 

- 
U 
U 
R 

P 
Z 
Y 

a 



I 

i 
I 

s 
c 
0 ’  
en 
Eu 
e 
m 
3 

I 
i 

-1 # 

w 
--J 

0 J  
N \ 
o m  
O E  

d 

‘--’I I 
w 
171 

U + 
C L  

-z 

7 
N 



# 

# 

u 
I 

IJ.3 
0 
I 
r- 
m 

b 
Q3 

a3 
0 

\ 

# 

r) 
Q 
-J 

\ L J  
Q E  
0 3  

F- 
[IL 
0 
C L -  w -  

\ 
rl 

0 
\ 
4 
0 

b 0  

* 
m c 
z 
2 
U 

t- 
-I 
3 
Ln 
W a 

n z 
2 
0 
a 
IT 
0 
W 

N 

0 
e .  '.' 

0, 
C 
a 
U 
C 

-I 
-..I 

N 

0 
, *  '.' 

C 

F 
'0 
C 
W 

.-I 

u c  
0 3  



c 

w z 
7 
a 

U 
W 
I- 
W 
ET 
U 
a 
a a 
U 
0 
I- a 
W 

c1 
Z 

U 
W 
I- 

3 

z 
3 
0 
U 
0 

U 
W 
U 

U 

U 

a 

a 

a 

U 
W 
N > 
-I 
G z 

0 
N 
I 
X 
a 
z z 
U 
I 
0 a 

L?3 

z 
W 
0 
0 
J 

I 
W 

Z 

c3 
U 
0 
-i 

I- 
O 
I- 

a 

: 

P 

a 

U 

a 

a 

U 
W 
I- 
w x 
u o  
a x  
a I -  
a 

G 
U 
0 
R 
W 
U 

Lo 

I 
I- 

0 
lL 

rn 
z 
0 
I- 

z 
IL 
w 

a z 

U 

U 

U 

U 

n 

a 

-I 
\ 1 
C 
.d 

-0 
9, 
Y 
t- 
0 
a C  
m o  
c -4 

Y 
c m  
m -A 

c n >  
o m  

iD x-0 
c 



c- 
0 
a,- 
W A  

E 

LD 
: 

$1 U 

>. 
m 

W 

LL 
U 
W > 

n 
U 

U 

a U 
W aJ 

x 5 s  c 

I 
J 
n 
I- 
m z 
J 

z a a 

w n  
- I W  
HI- 
LLU 

W 
0 ' )  
C Z  

W c 
Q 

a -  
n 

n 

a 2: 

L 
aJ 
F 

0 
U 
\ 
Q: 
U 

TJ 
C 
3 
0 
P 
E 
0 
U 

s aJ 
F .P 
0 a 
4 * m 
a 'CI 0 
F I C 
0 a J a J C  
n c c 3  
ro r o a m  



uz 
m 
c3 
4 
c a  
OT 
Q 
3 
0 
I 

T- --I 3 
> 
LTI 

cs 
W 
n 
LL 
n 

W > 
a 

ti 
It; 

111 
U 
W 
I - 0  
w >  x u  
U 
U 
U 
Q 

U *  
0 I - z  u f )  
0 0 :  

Z 

H 

n 
H .  

U 
W 
I- 
U 
3 

z 
3 
0 
0 
-I 
U 
0 
E 
W 
I 
O 

t- 
W 
3 

U 
W 
U 

n 

a 

U 

a z 
0 
m 
U 
Q 
0 
0 
n z 
U 
0 
U 
0 

J < 
I- 
O 
t- 

749 

t: 
U 
0 
Q 
W 
U 

t 

u c  
\ ...I 

U E 
0 

113 



d 

d 

u 
I 

L n  
0 
I 

r’4 
CT] 

# 

-__ -- - -  - 

i 

i 

1 
I 

I 
-I 



749 

m 

Z 
0 

.rl 

V 
Q - z  

0 
C n H  
H I -  000000000000000 

P 
U 
a E 

0 3  
e-4 
Z 

T>U 
-43 m 
m J  
I-+ 
0 0  

sIa 

a a  

a c  

0. 
0. 

9 
0 

E 
3 

Z w 
I 
t- 
3 
U 

d 

U 

0 0 0 .  O m  
N N 

0 e 
N 

0 
N 0. 
O b  
tll r) E 

4 3  
E -  
3 E I -  u 3 z  
U - 4 0  o m u  
I W I -  I - u r n  

a3 
N 
rrl 

0 
m 
N 

lL 
0 r- 

m 
\ 

E 
2 
z 
3 
I- 
Q 
W z 

U 

E 
3 
U E 

3 
U 

U l  
I- 
-I 
3 m 
w 
ti 

U U  I- 
E U  
3 Z  
HI n u  

E 
3 

z z  
E!E 

Z 
0 
I- 
2 
J 
a 

U 
0 
I 
I- 

U 

n .  - 
a a w  
tiuI- 

5 ;  
a a  
J-i L 

I- . .  
c=l w w  

rrl I> 
w 



IE 
m 
N m * 
0 

r 
-d 

0 

C 
-d 

u 

- L  
al 

Y C  
a 0  
c-3 

u 
'rl 

c >  a 
oca 

749 

P 
a s 
0 
I 
P 

I- 
V 
U 
I- 
Z 
0 
V 

> 

Q 
W 

LI 

b- 

W 
IO 

m 

U 

U 

u 
I 

u, 
0 
I 
h 
00 
# 

C 



749 ! 

I 
Q 
tlz 
u 

U 

2 
7 
I 
R 

-IJ 
d "F '4 

E a  
a 

O E  

r -J  

E 

A \  
OI 

I W 
d 

U 

c=J 
0 
u 

s 
a 
In 

d 

=3 
m 
W 
cz1 

u 
7 
U 

. .  
c3 
w > 
n c-.. 

I-- 
e w 

c3 
Q 

w 
V w 
D5 e 



b 
CO 
r? 
\ 

ri 

N 
ti 
8 ,  
*.e 

a, 
C 
10 
U 
C 

-J 
.d 

\ U  
Q X  
0 3  

N 
ti 
I t  '.' 

C 

c 
'23 
C 
W 

.r( 

N 

ti 
I ,  
?' 

c 
0 
Fl 

.c 
U 
3 
x 
0 
c 
Y 
a, 
E 

v) 

ti 
* I  *.' 

a, 
C 
a, 
c 
n 
10 

0 
I- 

X 

n u  

a a  

W O  
+ I -  
u u  
ULL 
I- 
x z  
w o  
W I -  
I-a 
ab- 

Z w 
0 
Z 
0 
u 

W 

a u  

74 9 



m 
.cz 

$1 
w 
>. 
m 

w 
LA 

U 
W > 

n 
W 

Y 

U 
W 
I- 
W 
E a 
U a a 
U 
0 
l- 

U 

Z 

U 
W 
I- a 
3 

a 
Z 
3 
0 
U 
c3 

U 
0 
U 

a 
W 

U 

a 

U w 
N 
>. 
-I 

z a 
0 
N 
I 
x 

a 

n 

a 
Z 
Z 

E 
U 
I 
0 

z 
c3 

z 
W 
0 
0 
-I 

I 
0 
z 
0 
U 
0 
J 
U 
I- 
O 
I- 

n 

a 

W 

a 

d 
m 

0 > a 

* 
Z 
2 a: 

I*1 

Z 
2 a 

N 

z 
3 a 

rl 

Z 2 
U 

0 
0 
0 

0 
4 

'.* * *  

0 
rl 
*.' I ,  

0 
4 
'.' a ,  

0 
4 

*.' I ,  

0 
rl 

Y 
1 ,  

U w 
I- w 
E 
a x  u o  
a. a I -  

G 
U 
0 
Q w 
U 

m 
I 
I- 

U 
0 
LL 

H 

8 
n 
I- 

z 
LL 
W 

U 

U 

n 
n 
a z 

w a . - w  
I-r c c 
OI- a (0 z 

Ln c m  
W O  
a, II 
-Id 

rp 

0 
II * ti 
v I- m 



c1 
CL 

3 
0 
I 

a 

'0 
PI 
c1 
U 
W 
Y 
I 
'0 

L 
-u 
C 
3 .  
0 - I  
n \  
€ 0  
0 3  
U 
rl 

e .  
W O  
c 
. P a l  
o >  

0 
o n  
zrp 

ij 
W m >  
U 

I 
-I 
P 

t- 
Lo 
>. 
-.I 

Z a 
a 

3 
L 
W 
c 

Y 

U 
at 
c 
U 

F 
0 
Y 

D 
C 
3 
0 
n 
E 
0 
U 

al 
Y 
rp 
01 
0 
c 
c 
3 
Lo 

I 

> 
LD 



clc cn rn 
J 
a 

4 0 0  
0 0 0  d o  

uj 0 

I---- 
00 
45 
I---- 

0 0  

rrl 

-I 

W 
a 
U 

N 
Z 
3 
U 

b 
b 
m 

a 
U 
W 
U 

U 
W 

I 
a 

> 
I- 

> 
c 

U 

U 

z 
0 
m 
U 

0 
a 

U 
U 

0 - I  

I- 
O 

a 

I- 
U 
0 
a 
w 
U 

m 
U -I 

\ 
m I 

I- 

U E 
0 
LL 

€ 

u c  
\ .d 
u, 
o u  
cal 

LD 
Z 
0 € 4 J  
U 3 C  
I- o c  
CI c a  o 

.d aJ .PI 

c y  
Z 

U m 
aJ c LL 

W n . . v o  > 

U 

c 



_ -  . 

J 

E 

-. 
cn 

- -  -- 
li 
\ 

m 
E 

i 
I 
I 

I 

I, 
c 
0 
m 
W 
-GJ 
rn 
0 

I 

s 
c 
0 
en 
W 
*-s 
rn 
u 

I-- 

0 
0 , -  w -  

a 

E24 



E 
0 
Q Q I  
w.-4 
f 
[%1 
z- 
s 

- _  
n 

mz) 
w 

c1 

W 

W 

J 
(1 z c  
[%I 
a 

N 

0 
t.2 

C 

c 
U 
C w 

.d 

I- x z  
w o  

W 

W I -  
I-< 
Q U  

Z 
W 
0 
Z 
0 
V 

n r -  

.. . 

N 

0 
I ,  ..' 

c 
0 
d 
c 
U 
3 
X 

0 
c 
Y 
0, 
E 

In 
0 
t.; 

al 
C 
al 
r 
n 
a 
0 
I- 

X 

I-: 
U 
0 a 
W 
U 

m 
I 
I- 

0 
LL 

Ln 
Z 
0 

I- 

Z 

LL 
w 
0 

L3 
2 
a 
tn 
W 
I- 
O 
Z 

U 

a 

U 

U 

W 

749 

.c 
U 
0 

6 
m 
al 

C 
3 

c 
al 
Y 

d 

d 
\ 
P 
E a 
c 
ul 
0 
c 
U 
.d 
E 

C 
.d 

U 
0, 

4J 
c 
0 

al 
c 
m 
U 

n 

125 



c 
CE 
0 
C L Q ,  
w -  
a z o -  

€ 

[Ls co 
c1 

J 
a 

U 
W 
I- 
W 
E a 
U a 
Q 

U 
0 
I- a 
u 

Z 

U 
W 
I- a 
3 

0 
Z 
3 
0 
U 
0 

a 
U 
u 
U 

U 

n 
U 

U 
W 
N 
> 
-J 
Q 
Z a 
0 
Tu 
I 
x 
0 

2 
Z 

E 
E 
I 
0 

> 
P 

z 
W 
0 
0 
-1 a 
I 
u 
z 
Q 
0 
U 
0 

-I 

I- 
0 
i- 

a 

n 

U 

a 

U 
W 
I- 
W 
E 
a x  u o  
R 
a I -  

r-‘ 
U 
0 
R 
W 
U 

111 
I 
i- 

U 
0 
LL 

U 

z 
0 

I- 

2 
LL 
W 

P z 

U 

U 

U 

n 

a 

a .  
II i.’ 0 

0 .  



749 

r- oo 
r- \ 

c3 
w 

W 
J 
R 
Ez 
cn a 

I-J 
u \  -1 2 3 3  

P 
I - T  
J C  
3 m 
W 
U 

I 
J 
n 
I- cn 
>. 
-I 

z 
a 
a 

Q 
a 
W 

c 
0 + 
UI 
Y 

3 
c 
aJ 
c 
W 
U 
\ a 
U 

d 

3 
t- 
0 
Y 
a 
c 
0 
n 
Ip 

I 
c 
aJ 
Y 

' e  

d 

' v-4 

PI 
c 
a 

2 
U 
a 
Jz 
U 

U 
U 

c 
0 
Y- 

v 
c 
3 
0 
a 
E 
0 
U 

PI 
Y 
a 
01 
0 
t- 
c 
3 cn 
I 

I) m 
W 
n 
0 
0 



cn 
U 
W 
I- 
W 

U 
U 

R 

U 
0 
I- 

W 

Z 

U 
W 
I- 
U 
3 

0 
Z 
3 
0 
U 
0 

J 

0 
E 
W 
I 
0 
I- w 
3 

U 
0 
U 

a 

a 

n 
U 

U 

a 
U 

a 

b 
Ln 

G 
U 
0 
R 
W 
U 



0 
I 
In 
0 

I 
r- 
a3 
# 

c3 

J 
a 

I- 

0 
C L a J  w -  

a 

h 
03 
\ 
h 

s 
c 
0 
a 
aJ  

m 
u 

-. 

i 
I 
i 

s 
c 
0 
01 
aJ 
m 
u 

I 

CI 
zc 
I 
# 



* 
u3 c 
z 
3 

U 

I- 
J 
3 
ED 
W 
U 

n 
Z 
3 
0 a 
L. 
0 
v 

0 
N 
I ,  

c 
0 

1= 
U 

P-I 

d 

Q 

G 

cu 
0 
. .  
* I  ’.’ 

C 

c 
D 
C 
w 

.d 

c1 s 
I 
# 

r=a 

w 
-J 

W 

n u  

a a  

W O  
+I- 
O U  

ULL 
L 

X Z  
W O  
U 

W c -  + a  
a u  
n +  
Z 
W 
O 
Z 
0 

lr, 

0 
I ,  *.’ 

111 
C 
al 
z 
a 
ca 
0 
I- 

x 

G 
U 
0 
a 
W 
U 
111 
I 
I- 

U 
0 
LL 

10 
Z 
0 
I- 

z 
LL 
W 
P 

z 

10 w 
I- 
O z 

H 

U 

H 

H 

n 
a 



I- = 
0 
n.- 
w -  
a n  

E 

f j  
W 

>. 
c3 

0 
W 

LL 

U 
W > 

H 

W 

U 
W 
l- 
W 
E 
U 
a 
a a 
a 

a 

n 

0 
l- 

V 

i! 

U 
W 

. t -  
3 

P 
Z 
3 
0 
U 
0 
U 
U 
0 
U 

H 

H 

a 

U 
W 
N 
). 
-I 
U z 

0 m 
I 

0 

z 
Z 
U 
E 
U 
I 
0 
c3 

z 
c3 

Z 
W 
0 
0 
J 

I 
0 
Z 

0 
U 
0 
-I 
U 
I- 
O 
I- 

a 

X 

a 

W 

a 

U 
W 
t- 
W 
E 
u o  u l -  a 

a x  

G 
a 
U 
0 
W 
U 
u3 
I 
t- 

U 
0 
LL 

m 
Z 
0 
l- 

Z 

LL 
W 
P 

0 
Z 

U 

W 

W 

W 

a 

\ 4 
C 

.r( 

'0 
aJ 
Y 
c 
0 

Q J O  
c 

Y 
Ccll 
aJ o r (  

cn> 
O a J  
-rn 
cll 
X U  

n c  

c 



i-- 
U 
0 
e -  m -  

c 
2s 
I: 

czr 
U 

w 
J 
0, 
2z 
m a 

m 
U 
W 
I- 
W 
1 
U 
U 
a 
U 
0 
I- 
U 
O 

z 
U 
W 
I- 
U 
3 

z 2 
0 
U 
0 
-I 

O 

E 
W 
I 
O 

I- 
W 
3 

U 
W 
U 

a 

U 

n 
U 

n 

a 
U 

a 

17 

0 
4 

6 

9 * 
G 

9 * 
6 

* * 
G 

b * 
G 

9 * 
G 

I 
a. 

0 

a, 

e 
N 
in 

LIZ 
17 
in 

W 
in 
4 

W 
m 
4 

4 
N 
m 

> 
I- 
> 
I- 
O 
3 
c1 
Z 
0 
V 

U 

U 

0 
0 
0 

v 

'.., 

4 

?' 
a ,  

z 
0 m 
U a 
V 

O 

z 
c3 
U 
0 

U 

a 

-I 
Q 
I- 
O c 

74 9 

i- 
U 
0 

w 
U 

m 
w J 

\ 
c11 

I 
I- 

E 
U € 

u c  
\ .r( 

0 
m 

LL 
o w  

n 

132 



+ 
0 
Q - Q r  

a 

w w  
c 3 u  a u  
nix 

i 
I 

s 
c 
0 
en 
Qr 

c3 

W 
J e 
E 
Q 
tm 

W 

_. _ _  - -  -. 

J 

E 

\ 
m 

0 
m I 

U + 
0- 

749 



749 

0 
I 
u, 
0 
I 
h 
a3 
# 

eel 
Q 

w 
LL 
H 

U 
w > 4/ c l  

cn 
W Ez 
4I 
7 

* 
m 
I- 
Y 

2 
23 L 

u c  
0 3  
LL 

I- 
J 
z) m w 

In 

0 
I 8  '.' 

In 

0 
I .  ..' 

0 
N 
I ,  '.' 

U 

W 
I- 
Q 
n 

U 

x 
Q, 
> 

m 
a 
I- 
I 

m 

.-( 

.d 

d 
ti 

aI 
C 
01 
c 
n 
a 
0 
I- 
x 

n 
2 
3 
0 a 
E 
0 
W 

F 
0 

c 
U 
a 
U 

4 

.-( 

C 

c 
.d 

13 
C 
w I 

0 a 
U 
l-- 
x 
w 

W 

LL 
a 

cn 
I a 
# 
d 

z 
0 
U 

U I -  
I-a 
a u  
n +  

Z 
W 
W 
Z 
0 
W 

W 
J 
R 
€ < m 



m 
I 

Q 

# 
d 

c3 
U 

U 
W 
I- w 
E 
U 
U 
U 

U 
0 
I- 
U 
.V 

Z 

IY w 
I- 
U 
3 

c3 z 
3 
0 
(1: 
0 
U 
U 
0 
U 

a 

H 

n 
H 

U w 
N 
>- 
-I 

U 
0 
N 
I 
x 

s 

n 
z 
Z 
U r: 
U 
I 
0 
c3 

z 
ca 
Z 
w 
0 
0 
J 
U 
I 
V 

2 
Q 
0 
U 
0 

-I 
U 
I- 
O 
I- 

Y 

749 

0 
0 
0 

0 
v4 

8.' 
* *  

0 
n 
I- 
n 
z 
LL 
w 
CI 

0 
ri 

'.' I ,  

W 



749 

$1 L' 

>. 
P 

a w 
LL 

U 
W > 

Y 

b-4 

G 
Q 
w 

Y 
U 
aJ 
c 
U c 

0 
Y 

VI 
u 
3 
VI 
aJ 
c 

A 

U 
U 

c 
0 
Y 

U 
C 
3 
0 
n 
E 
0 
U 

aJ 
U 
l 
01 
0 
c 
c 
3 
ffl 

I 

> 
ffl 
W 

0 
V 

a 

V a 
\ 
U 
U 

3 
c 
0 
U 
'D 
c 
0 
n 
l 

I 
c 
aJ 
U 
C 

A 

'r( 

aJ 
c 
rp 

d- 

I 
'CI 

no a 

h 

Ln 
I 

20 
# 

h 
? 

CL 
E 
cn a 

l- a n 



-I 
U 
W 

x 
W 
I 
0 
I- 
w 
3 

U 
W 
11: 

U 

a 

n 
0 
0 
0 

8 
r; 

0. n 
r; 

m 

r; 
n 

m n 
r; 

m 
In 

r; 

I 
n 

s: 
* 

m 
N n 

n 
0 
n 

Q 
N n 

Q 
N n 

9 
N 
ln 

z 
I- 

> 
I- 
O 
3 
P 
Z 
0 
O 

U 

W 

0 
0 
ti 

4 
..' * I  

4 

s.4 
I t  

...I 

8.' 
, I  

r( 

..' I .  

d 

'.' I 1  

Z 
0 
m 
U 

W 

W 

z 
0 
U 
0 

-I 
G 
t- 
0 
I- 

a 

U 

a 

G a 
0 
Q 
W 
U 

m 

749 

137 



~ - - - - -  

I-- 
a 
0 
Q Q S  u- a -  

€ 

J 

a 
flT 
Q 
3 
0 
I 

I 

- -  
a 

-+w 
c-d =z 

w 
w w  
c 3 v  

a-cr 
a w  

I 

s c 
0 
m 
aJ 
w 
m 
0 

- -  
! 
I 

I I 
i 

i 
I 

I 
0 
.L - 
W /" 
!U 
: 3  

I 

I" 

J 

E 

--. 
01 

J 
\ 

U 
a 

749 

O J  
c-d \ a- 

E 

z 
N 

1 3 8  



I-- 

0 
w -  

a 
naJ 

n u  

a a  

W O  
+I- 
V U  

U l L  
I- 
x z  u o  
W I -  

QI- z 
W 
u 
Z 
0 
W 

U 

+ a  a u  

8 

u3 
I- 

z 
3 

U 

I- 
J s 
II) 
W 
CK 

n 
Z 
3 
0 a 
L 
0 
W 

0 

Ci 
# I  
?' 

c 
0 
d 

c 
U 

4 
rp 

a 

cd 
0 
, I  '.' 

al 
C 
rp 
U 
C 

J 
.d 

cd 
0 
I ,  '.' 

C 

c 
U 
C 
W 

.d 

rJ 

0 
I ,  '.' 

c 
0 
d 

c 
U 
3 

0 
c 
JJ 
al 

x 

E 

In 

0; 
I 1  '.* 

al 
C 
al 
c 
n 
(0 

0 
I- 

x 

c- 
U 
0 a 
W 
U 

II] 

I 
I- 

U 
0 
LL 

m z 
0 
I- 

Z 

LL 
W 
c3 

z 
U 
m w 
I- 

Y 

Y 

U 

U 

n 

5! 



T'c 
a3 
\ 

U 
W 
I- ' w  
EI 
U 
U 

R 

U 
0 
I- 
U 
U 

z 

U w c 
3 

a 

W 

n 
U 

a 

n z 
2 
0 
U 
0 

Q: 
U 
0 
U 

U 
W 
N 
> 
J 

z 
U 
0 
CJ 
I 

X 
P 

z z 
U z 
U 
I 
0 
L3 

z 
m 

a 

a 

O a I  
n - n  
z r p  a I'o c 
m c u a  
w a . - n  
I--r c c 
OI- rp a z 

cn c m  
m o  
aI I I  
J -  

r p .  
il c1 cs 

0 .  
'v' I- Ln 



j 

t-06 
Je-9 
3 
[o w a t- 

U 
c3 
C L a J  
w -  

000 

t- 
Ln 
>. 
-I a z 
U 

749 

* 
N 
9 
\ 
d 
N 
-0 

...I 

U 

F 
0 
Y 

VI 
Y 
d 

U 

U 
U 

c 
0 

3 Y 
VI 
01 
F 

V 
U 
\ 
Q: 
0 
s 

U 
C 
3 
0 

*. c 
0 
U e a U 0 
c I F 

a 
E 
0 
U 

01 * 
rg 
ol 



h 
cI1 
# 

CT] 

1 
a 

r'4- 
00 
\ 
h 

. :I $1 81 

a 
U 
(L 

c3 
Z 
U 

u 

Q 

2 
0 
m 

a a 
W > a  

I - w  
> 
H 

I- 

H 
V 
U 

I 
n 

u 
0 

749 

117 
W J 
I 
I- 

€ 
U E 
0 u c  
LL \ .r( 

\ 
m 

c 

142 
J 

I- 
O + 
a 



V 
I 

u, 
0 
I 
r-. 
a3 
# 

! 

I 

i 
i 
I 
i 

I 
I 

i 

I 
i 
1 

i 

1 4 3  



0 
I 
ln 

c 
az 
0 eo 
w m  
CL - .  

z 
0 
I- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
o m  . . . . . . . . . . . . . . .  
Q O  d d d d d d d d v - l d d d d d d  

U .................. ./ ......... ..., ............ 
LL 

U 

I I I I I I . I I I I , I , , I I I 1 1 1 1 1 1 1 1 1 , , ,  



m 

Q 
In 
00 
Q 
I * 
cr 
N 
I 

lr, 

m 
4 

I 

j ! 
i 

t I I 
i U 

<: 
K 
0 
I 

>- 

O F  
w v  - a  

I - 0  
u w  
W 

!U 

U P  

k 5  

Z I - O  ul- 
O I- 
a c 
w 0 
U 

'in I w c- I:! Id 
rp 
u 
aJ 
c a t  

E :  
53 L .* 
'r( L I 

0 
m e '  
U O C  

- 



w -  
E n  

E 

@ E  

U 

cn 
I 

ys. 

# 
# 

0 
00 o 
d 

3 
V 

749 

1 4 6  



K c  
Lr- 

in 
I 
I-- 

# 
..-4 

a 
w 

w 
J 
n- 
E 
Q 
UY 

ncL 
W O  
I-+ 
v u  
ULL 
I- 
x z  u o  
W t  c u  
u u  
OI- 
Z u 
0 
Z 
0 
0 

< a  

Y 

Cd 
0 
I ,  '.' 

C 

c 
D 
C 
W 

.d 

YI 
"'I 
O1 

c 
0 
rl 

c 
U 
3 
x 
0 
c 
U 
aJ r 

c 
a u  
z 'd 
< E  

aJ- 

II 
'v' 8 

J a  



c-J 

w z 
Q 
7 

I 
m 
I 

I--- 

# 
# 

cz 
W 

749 

U w 
I- 
W 
E 

U a 
U 
0 
I- 
U 
W 

z 

U 
W 
I- 
Q 
3 

P 
i! 
3 
0 
U 
0 
U 
U 
0 
U 

a a 

U 

n 
U 

U 
W 
N 
>. 
J 

U 
0 
N 
I 
X 
0 

z z 
U 
I 
0 

z 
c1 

z 
W 
c3 
0 
-I 

I 
0 
2 
U 
0 
U 
0 
-I 
U 
I- 

s 

2 
n 

a 

Y 

? 

U 
w c 
W 
E 
u x  u o  
u l -  
Q 



m 
& 

_ -  
a 
w 

m >  
c. w w  

c c 3 u  

W 

f l  z 

r m  
I 

I--- 

# 
& 

fz  

w 
4 
CL 
E 
Q 
U Y  

U 

749 

> 
c3 

w 
LL 

n 
H 

I 4  

U 
W 
3 

m c 
z 
=I 

U 

t 
J 
3 
Ln 
W 
U 

ln 
(I, 
c 
0 
U 
\ 

c 
0 

Y 

U 

Z 
U 

U 
U 

c 
0 
Y 

m 
C 
3 
0 

ai 

a 
E 
0 
U 

m 
L' 
m 
cl 
0 
c 
c 
3 
m 

I 

W 
P 
0 
U 



0 
I 
In 
0 
I 
r-. 
00 
# 

c 
E 
0 
Q - Q I  
w -  

CT 
Q: 
3 
0 
I 

Ln 
U 
U 
i- 
U 
E 
Q 
U 
Q 
ti 

749 

4 
m 
K 

0. cr 
4 

cl 
Z 

u r n  
Y 

U 
i - z  
G 3  
3 u  
n 
Z 
3 0 
u rrl 

t - Z  
w 3  
3 u  
a 
c 
W 
U 

I- = 
0 
Q 
w 
Kc 
m 
w -I 
I \ 
i- m 

E 
U E 
0 u c  
LL \ .d 



rrl 

'-1 

.- - 

E , 
0 
0 
d 
\ 

.. 

I 

U cn 

749 

1 151 

i 



1'2 
'4 
m 

b 
00 
\ 
0 
l-l 

i 

s 
c 
0 
cn 
a J  
w 
ng 
2 

\ W  
Q E  
0 3  

7 c -  
t3 

rl 

0 
\ 
4 
0 

a 

W 
J 

w 

b 0  
000 
\rl  

0 

rrl 
I ,  '.' 

c 
0 
4 
c 
U 
rg 
d 

a 

rrl 

0 
I 1  '.' 

C 
.r( 

c 
-0 
c 
W 

N 

0 
I ,  ..,, 

c 
0 

r 
U 
3 
x 
0 
c 
4 
aJ 
E 

d 

rD 

0 
8 1  ..' 

aJ 
C 
aJ 
c 
n 
rg 

0 
I- 

X 

I m  
C a J  

J a  
II 
'v' * 

152 



+ 
E 
0 
a-aJ 
w -  

r-- 
03 
\ 
h 

w w  a u  

n 
I 
r- 
# 
# 

U 
W 
I- 
!& 
2 
ti a 
R 

U 
0 
I- 
d 
0 
0 
i! 

iY 
W 
I- 

3 

0 z 
3 
0 
ti 
0 

U 
V 
U 

U 

Y 

a 

a 

U 
W 
N 
>. 
-I 
Q 
--I 

2 
0 
N 
I 
x 
n 
z 
z 
Q 
E 
OL 
I 
0 
0 
z 
cl 

z 
W 
€3 
0 
A 
I 
V 

Z 

€3 
U 
0 

-I 
Q 
I- 
0 
I- 

a 

U 

a 

I- 
U 
0 
Q 
W 
U 

Ln 

I 
I- 

U 
0 
LL 

Z 
0 
I- 

z 
LL 
w 
t3 

Y 

m 

H 

U 

U 

2 
Q 

UJ 
W 
I- 
0 z 

749 



$1 U 

>- 
m 

W 

LL 

U 
W 
3 

n 
U 

H 

I-titi 
-)*to 
3 0 0  
m4LD 
W 
U 

I 
J n 

0 0  

I- 
m 
>. 
-I a 
Z a olul (111 cl 

> u u o  

o u l m  0 
21 
r l  o l d  ul 

F 
0 
rc 

M 
-v 

3 
M 
01 
F 

d 

0 
U 
\ 

749 

U 

F 
0 
Y 

-0 
C 
3 
0 ,  
Q 
E 
0 
U 

a, 
u 
m 

d cn 
a 0 
I F 

3 
0 
d 
d 

0 
cc 
b, 
c 
i- 



n 
I 

FI.. 

# 
d 

Ln 
w 
W 
I- 
W 
E a 
U 

a 
U 
0 
t- 
Q 
W 

a 
Z 

0: 
W 
I- 
Q 
3 

a z 
3 
0 
U 
0 
-1 a 
W 

II w 
I 
V 

!- 
w 
3 

U 
a: 
W 
U 

a 

H 

H 

W 

749 

< 
U 
0 
a 
W 
0: 
m 
U -I 

\ 
m 

I 
I- 

-- 
Lo o m  
Z r a  
0 E l ,  



rn 
0 
I 

u-3 
0 
I 

h 
m 

H 

# 

CT 

A 
a 

z 

i 
I 

s 
c 
0 
cn 
a J  
+=- 
so 
0 

Lo 
ZU 
0 -  
-43 

a 

w 
J 
CL z -x 
U Y  

H 

.. .- 

. .  

i 
i 
I 
s 
G- 
O 
m 
a J  
+=- 
m 
0 

749 



c 
CT 
c3 
0 - Q I  
w -  

P- a 
\ 
r) + 

E 

cn : 
s 

\ v  
Q E  
0 3  

H 

w w  
< w  
0-E 

r: 
# 

w o  
W t -  

U t i  at- 
Z 
W 
V 
Z 
0 
V 

U 

+ a  

0 
rJ 
I .  '.' 

c 
0 
r( 

r 
U 
rg 
r( 

a 

6 

'"I 

C 

F 
'23 
C 
W 

-d 

ID 

I P  
I - a J  

U P  

r( 

1 5 7  



t--- 
00 
A- 
h 

n 
w w  
c c 3 u  
Qtw 
ma= 

rr 
L L  

c3 
# 

n 
w 

w 
--I 

E 
C n  

n 
a 

U 
w 
I- 
w 
E 
Q e 
a 
U 
0 
I- 
Q 
0 

P z 

U w 
I- 

3 

Z 
3 
0 
U 
0 

rY 
0 
ir 

a 

U 

U 

a 

n 

a 

-2 
w 
N 
>. 
-I 
d 
z a 
0 
Tu 
I 
X 
f3 

z z 
E 
U 
I 
0 

>. 
n 
Z 
W 
0 
0 
-I 

I 
0 
2 
0 
0: 
0 
J 

I- o 
I- 

a 

n 

a 

U 

a 

a 

II: 
LLi 
I- 
W 
E 
a x  a o  
a +  
Q 

I- 
U 
0 
Q 
w 
U 

m 
I 
I- 

U 
0 
LL 

cJ3 
Z 
0 
I- 

Z 
LL w 
fi 

Q 
z 

U 

U 

U 

U 

a 

158 



0 

G Xj 7.4 

c13 
Q 
J 

*' .,-4 

7 
I- 

G 
z 

0. * 
K 

w I - z  
3 t i  
a 2  

Z 
0 
m 
U > a  

I 
n c-7 

# 

c3 
U 



m 
s 
c 
0 
c7l 
W 
c3 
rz1 
3 

I - 
i *. 
E 

i 
QT 
c? 

.. .. .. 

; 749 
! 
i 

I 
I 

i 
I 

i i 
1 
i 
i 
I 
i 
i 
I 

I 

i 



x z  
W f  

H 

UI- 

< t i  

Z 
w 
V 
z 
0 
V 

+ a  
nI- 

O1 ,, 
"1 

c 
0 

c 
U 

.+ 

a 
d 
.+ 

'111 
01 .;. 

C 

c 
U 
C 
w 

.d 

o 
4 

I .  .;. 

a 
I 
d- 

ri 



.._‘ . . 

m 
0 
I 

L n  
0 
I r-. 

0 3  

# 

c- 
CT a 
OL 
W 
mz 

W 

m 

W 
c 3  
4 
QL 

# 

c3 

w 
J 

n 

U 
W 
I, 

rz 
W 
I- 

E a 
(1: a 
CL 

(1: 
0 
I- 
U 
0 

fi 
i! 

LT 
W 
I- 

3 

P 
z 
3 
0 
(1: 
0 
Q 
(1: 
0 
(1: 

U 

U 

a 

ti 
w 
N < d 
5 i 
U 
0 
N 
I 

X 
a 
2 
Z 

E 
U 
I 
CJ 
P 
> 
W 

z 
W 
0 
0 
-I 
U 
I 
0 
z 
c3 
(1: 
0 

J 

I- 
O 
I- 

a 

U 

a 

a 

U 
w 
I- 

o x  
U O  
U t  
R 

F 

749 

c 
U 
0 
a. 
Ll 
z 
Lo 
I 
I- 

iT: 
0 
LL 

U 

9 
0 

I- 

z 
iL 
w 

H 

W 

w 

n 

z 
U 

162 



v = J  
7 
w a ,  

[r: cn 
P 
Q 
J 

a 
CL 

3 
0 
I 

a 

r3 
# 

n 
W 

w 
J 
C L  z 
4 cn 

-- 
_I u dl 
c 
in 
>- 
-I 
d 
z 
Q 

. 

-0 
0 
f 
Y 

3 
0 
4 

0 
Y 

(I, 
c 
c 

7 4  9 

-0 
C 
3 
0 
n 
E 
0 
U 



LLI 
4 
1 

c, 
cx 
Q 
3 
0 
IT 

SJ 
# 

CI 
w 

w 

m 
U 
W 
I- 
W 
EI 
U 
U 
U 
a 
U 
0 
I- 

V 

0 
i! 

X 
W 
t 
U 
3 

0 
2 
3 
0 tx 
0 
-I 

V 

ET 
w 
I 
V 

i- 
W 
3 

Q iz 
U 

a 
U 

U 

a 
U 

a 

In 
0 
b 

ln 
0 
In 

d * 
In 

Lis 
C3 
In 

115 
rJ 
115 

Q 

ln 
rd 

> 
I- 
> 
I- 
O 
3 

z 
0 
V 

U 

w 

a 

c7 
r3 * 
0 

r 

d 

‘.’ * *  

d l..:!l 
I 

z 
0 
c3 
U 
U 
O 

O 
U 

z 
U 
(3 
U 
0 

1. 

0 
I- 
2 

749 

G 
CL 
0 
a 
W 
CL 

in 

1 6 4  



. ... . . -. .. . . .. - 

I 
! 

1 
! 
I 

c3 

w 
J 
CL 
E 
co 

w 

a 

.._I 

'Lr, 
E 



749 

> 
m 

a w 
lL 
U 

W 

0 
I 
LI, 
0 
I 
h 
CT) 

# 

ti 
W 
3 

c3 

J 
a 

n 
U-31 

w 
L- 
Q 
7 

“I 
01 ‘.’ 

u c  
0 3  
LL 

# 

d 
I .  

# 

ti 
e ,  ’.’ 

Crl 

d 
I ,  ‘.’ 

V 

S‘aJ 01 E X 

al 
> 

m 
a 
I- 
I m 

d 
-d 

c 
0 
d 

c 
U 
=I, 
X 

0 
c 
c, 
a, 
E 

LI: 
rn m 
--I 
a 

al 
C 
W 
c 
0 
rg 

0 
I- 

X 

C 

c 
.d cr, 

m 
Q 
3 
0 
I 

U 
C 
W 

arr 
W G  
PI- 
w u  
Q U  
ULL 
I- 
x z  
w o  
W I -  

u u  
C i -  

Z 
w 

0 
0 

U 

+ a  

g 

t 
i 

4 I a3 *I 
1 6 6  c1 

w 
J 
CL 
1 
Q u-3 

H 
_ -  
a 

c-J w 
r d  r) 



u 
I 

LTJ 
Q 
I 

az  
Qc 
3 
0 
I 

m 
I 

a3 
# 

ti 
W 

> 
-I 
Q 
2 
Q 

0 
rJ 
I 

X 
a 
z z 
U 
t 
U 

0 
0 

N 

r 

. 
P 
m 
z 
W 
0 
0 
-I 
Q 
I 
W 

2 
Q 
0 
0 

-I 
Q: 
I- 
O 
I- 

CI 

a 

U 
W 
I- 
w 
E 
U O  
Q 

a x  
a +  

c' 
U 
0 
a 
w 
IY 

Lo 
I 
I- 

Is: 
0 
LL 
cn 
Z 
0 
I- 

z 
LL 
w 
P 

13 
Z 

U 

w 

U 

U 

a 

167 



74 9 

/ I  
cf 
rtl 
.o 

W > 

3 

U 
(Ir 
E 
U 

V 
0 
c 
0 
Y 

-0 
C 
3 
0 
a 
E 
0 
V 

91 * 
rD 
m 
0 
c 
t 
3 
m 

I 

> 
m 
W 

0 
V 

a 

s s s  

0 
0 
\ 
U 
U 0 c.9 

0 1  E 
*I * 3- 

c 
0 
-2 
Q 
c 
0 
D 
r[l 

I 
c 
W 
c1 
C 

A 

.d 

al 
F 
rg 

wl 
C 

3 
0 

.A 

F . 4  

d 

0 +- 
a! 
c 
c 

cn ca 
J 

UY 
I 

00 
# 

168 



m 
# 

L> 
I m 
0 
I 
r- 
a3 
# 

m 
CY 
W c 

* 
b 

b 

* 
’.’ , I  

U 

rr 
W 
I- 

3 
a 

P z 
3 
0 
CY 
0 
J 

0 
a 

m 
z 
3 
U 

0 
b 

r- “’I 

I 
a 

a 

u - l  
Q 
I- 

s1 

c 
U 
0 
Q 
W 
E 

169 



cr 

w 
J 
il- 
E 
Q 
u-3 

n 

749 



"4 9 

m 
u 

I Ln 
0 

I 

7 

is 

ET 
Q 
3 
0 
I 

r-4 
W 
\ 
h 

U 

w w  
CJU -xu 
c ~ a  

a 
Z 
Q 

w 
CJ 
U 

J 
W 
3 
Z 
0 
0 
a 
U 

a 
LL 
0 
in 
!- 
J 
3 
Lo 
W 
[r: 



i 
i 
I 

I 
I 
! 
i 

i 
i 
I 
I 
I 

h/ 0) 

q 
$1 
O1 

i 
I 

rri 

Y- 

Y 

CI 
OI 3 
c 
Y- 
0 

aJ 

> 
m 
0 
W 

CL 

c 
U 
W 
W 

U 

U 

t 
m 
0 
I r-- 
m 
# 

a 
m 

C 
R: 
a - 

i 

I 
I 
! 

I 

i 

E 

E 
U 
a 
0 

3 
.r( 

W z 
0 
I 
a 

! 

In 

Io 
.-c I i 

i 

b m 
b * 
b 
# 

I 
.I a. 

I 

Q m 
b * 
b 
# 

! 172 



CT 
0 
eaJ 

J 
\ 

0 
a 

d 

I -  
-. 
i 
3- 

749 

173 



N 
0 

Q 
0 
\ 

b Q  
030 
\ @  

I 
r 3  
0 

I r-. rn 
# 

E 
U 
I, 

m 
Q 
1 

U rr! Qs 
0 1  E 

G 
n 

7i-  
0 
-0z;  

2 
3 
0 
[L r 
0 
CJ 

I 
I I 

r=3 
I 

00 
#= 

n u  
W O  
I-i- 



i- 

lx 
W c 
W 
E a 
a 
d 

ti 
0 
I- 
G 
u 
cl 
z 

CL 
w 
i- 
G 
3 

a 
Z 
3 
0 

0 
U 
a 
0 

a 

U 

U 

a 

a 

749 

i- 

0 
a 
w 

m 
I 
t- 

0 
LL 

m z 
0 
I- 

z 
LL 
w 

tl 
Z 
U 

a 

U 

a 

H 

U 

U 

n 



i 
[r 
0 
C L a J  

m 

U 

u- 
r n -  

I 

’0 
e 
u 
U 
e 
u 
PI 
’0 

VI 
’0 
C 
3 
0 
a 
E 

e o  
c u  
x c  
e o  
c c  
o u  
d o  
1 0  
u z  

n 
I 

[x3 
#= 
a 
n 

L L l  

-3- 
L 
-r= 
:x3 

J 

I 

n 
z a  

z a  

v a  

3 c  
o c  
0-4 

O r  

* 
‘0 
I 
e m  
c c  
m e  

3 
U 
m 
c 
U 

L’ a 
c 
0 + 
U 
c 
3 
0 

: 
0 
U 

a 
c, 
m 
wl 
0 
c 
F 
D 
(0 

I 

3 
07 

W 

0 
U 

a 



c 
I a: 

=a 

5 
H 

-i 
Q 
W 
n 

9 
in 
d 

a a 
a 
W Z 

0 
c3 

c- 
U 
0 
a 
w ir 

P 0 C W C I  

a m u  M U  
z m n c o m  



799 

178 

-- 

i 
! 

I 

i 
! 

I 

, : 
! 
i 

1 
i 
: : 

i 
: 
! 

1 
I 
s 
c 
0 
a 
a J  

aJ 
u 

W 

2 
u 

! 
ci 
c.- 



+ 
CT: 
0 

ce 
LL 

I%] 
t 

# 
# 

'3.1 Ij . i 

c 
0 

r 
U 
a 

4 

4 

a 

in 
0 
I ,  ..., 

al 
c 
aJ 
c 
a 
m 
0 
I- 

x 

c 
U 
0 
a w 
U 

u3 

c 
E 
Q 
LL 

z 
0 
i 

2 
LI w 
CJ 

P z 
Q 

m w 
I- 
O z 

U 

r 

m 

U 

U 

+4 

749 

. 



w -  
tlrcr 

E 

n 
CT 
Q 
3 
0 
I 

r- oo 
\ 
I--- 
N 

LL 

cn 
I 

# 
d 

CL 
W 
rJ 
z 
i 
Q r 
Q 

0 
N 
I 

X 
n 
z 
z 

U 
I 
0 

z 
113 

z 
w 
0 
0 
J 
Q 
I 
U 

Z 
0 
U 
0 

-I 

I- 
O 
I- 

? 
n 

U 

a 

a 

E 
w 
I- 
U 
E 
u o  
G I -  c 

... 

I- 
cr: 
0 
a 
w 
U 

m 
I 
I- 

U 
0 
LL 

Ln 
Z 
0 
i- 

z 
LL 
W 

c, 
z 
U 

U 

U 

U 

U 

n 

180 



749 

ti 
a 
Q 

a 
z 
Y 

Y 

m 



749 I 

i 
I 

! 1 

r- i 

s 
c 
0 
cn 
C l J  
-c3 
m 
u 

I 
I 

:I N 

E 
0 
0 
l-l 

\ 

182 



w 
). 
CE 
7 

Q U  
w o  
l-t 
v u  
UlL 
t 
x z  
w o  

a a  

U 

Nl 
01 

C 

c 
U 
C 
w 

.d 

1"1 
6 j 
'...'I 

I 

Iu 
C 
pl 
c 
Q. 
rg 
x 
0 
t 

c 
a 
ti 
0 
W a: 
Ln 

T 
I- 

ti 
0 
LL 

03 z 
Ci 

F 

Z 
n 
L L  
W 

U 

n 

U 

n 

a 5 

$ 

Lo 
W c 

749 

183 



U 
W 
I- 

a 
U a 
a 
c 
0 
I- 
Q 
0 
a 
2 

U 
W 
I- 
Q 
3 

P 
Z 
3 
0 
U 
0 

a: 
0 
U 

k! 

U 

H 

a 

I- 
U 
0 
is. 
w 
X 
Ln 
I 
I- 

Q: 
0 
LL 

clj 
z 
0 
I- 

Z 
LL 
w 

0 
z 

0) 
w 
I- 

C( 

H 

C( 

+I 

n 

O 
Z 

749 

184  



a 
I 

# 
A 

U 
U 
al 
U 
aJ 
'0 

s 
-u 
C 
3 
0 
a 
E 
0 
U 

c 
c 
c1 
0 

0 z 

a. 

W 
L 

rg o - u a l o  



749 

4 '.:' 

! 0 > a 
I 
i 
I 

c 
cr: 
13 
C L m  

I- 

w 
in 
n -I I \ 

E m  
W c z  

3 
Z C L :  

I- m 
E 

E 
u t  

Lo 
Z 
0 qf! 

"/ H 

i- 

z 
LL 
W 
G 

W 

U 

d 
d 
il) 

c3 
U 
G 
0 

>. 
I- 
H w 

lr 0 



I 

s 
c 
0 
m 
aa 
0 
FCI 
0 

- -  _-  - -  

.- -- 
I : 

I 
i 

749 

187 



I 
i 
i 
i 
i 1 

I 
I' 
c- 
0 
CTI 
Ilr 
v 
rll 
L, 

G 
C 
0 
a 
LLJ 

m 
I c 
K 
0 
LL 

Ln 
Z 
0 
c 
z 
IL 
W 
P 

z 
Q 

Ln 
irf 
!- 
0 z 

a 

W 

+I 

H 

H 

a 

749 

188  



U 
W 
I- 
L?i 
L 
Q 
U 
Q 

E 
0 
I- 
Q 
V 

a 

U 

9 L 

U 

11: 
w 
l- a 
3 

a z 
I) 
0 
C 
c3 

U 
ir 
0 
a 

[r 
LL; 
N 
z 

1 
Q 
z 
G 

0 
TJ 
I 
s 
0 

L 

E 
Qc 
I 
0 a 
> 
m 
Z 
w 
0 
0 
J 
Q 

'3 

Z 
G 
0 
E 
0 

J 
Q 
I- 
O 
l- 

- 

-7 

L 
4 

r 
U 

(r 
w 
l- 
W 
E 
U X  
E O  
< I -  
a 

749 

r-: 
U 
0 
a 
w 
11: 

0) 

I 
i- 

0 
LL 

U 

a 

9 
0 
l- 

Z 

LL w 
P 

U 

U 

U 

9 
G 

ot- I I z m y  
L c l l l  
L O  
al II 
A -  

m .  
l l  * P 

0 '. ..' I- L!  



I 
C 
- 

z 

d 
U 
I 
( u a J  
C C  

E N  
i r c  
@ a ,  
o n  
L O  
0 . 0  
d W  0 

rl) at 

0.0 (u 0 

c 
0 
v 

a 
C 
3 
0 
G. 
E 
0 
LI 

a, 
c- 
rg 
m 
0 
c 
c 
3 
rJ3 

1 

w 
0 
0 
0 

130 



--. 

0') 
ti 
w 
I- 

Q 
ti a 
R 

0: 
c3 
I- 
G 
c, 

k! 

U 

5 - 

F 

5 

U 

cz: 

a 
3 

3 
0 
ti 
0 
J 

V 

E: 
W 
I 
V 

I- 
w 
3 

ti 
0 
0: 

a 
U 

a 

I- 
U 
0 
R w 
U 

m 
I 
I- 

= 
0 
LL 

U 

r 
0 
C 

z 
LL 
w 

U 

U 

U 

n 

!? 
Q 

I O O Q  . 
a u C Z m 



E 

s 
c 
0 
cn 
a J  
-cr* 
rn 
0 

I 

I 749 



01 T"l ../I 

c 
0 

c 
U 
a 
4 

a 

d 

lJ3 

0 
I .  ... # 

a, 
C 
a, 
c 
n 
a 
0 
i- 

Y 



r- 
m 
# 

T 
G! i l  

i 
m 
c 
w 
LL 

cr: 
?LL > 

U 

H 

c 
w 
>- 
J 

N 

% 
3 
0 
N 

I 
x 
a 
z z 

iY 
I 
0 

>- 
U 

z 
w 
0 
0 
J 
U 
I 
U 

z 
U 
0 
0 
J 

I- 
O 
I- 

g 

a 

Y 

a 

d 
CJ? 

0 
=z 
*: 

* 
z 
3 
IT 

0 

z 
3 
U 

N 

Z 
3 
CY 

7 4  

z 
3 
U 

U 
W 
I- 
W 
E 
IT 

a 

a 

c 
CY 
0 
Q w 
E 

Ln 

I c 
E 
0 
LL 

w 

z 
0 
I- 

z 
Ir. 
W a 
CI z 
Q 

U 

U 

w 



m 
.Q: 
1 

I 
C 
- 
i- 
m 
t 
J 
U z 
U 

! 

a 
c 
(1 
b 

a 
L 
C 

c 
r 

L 

e- 
N 
4 

d: Y 

ti U w aJ 
.s ;.: :-! c 

a 
C 
3 
0 

749 

U 



:- 
m 
0 
W 

LL 
U 

n 

CI 

--i 
a 

a 

E 
0 
R 
w 
U 

a 
z 

u 

O E  
q a J  

U 

LT, 

I 
I- 

U 

0 
E 

E 
u c  

U 
0 

0 
U 
0 

N 9 
rJ 
In Z 

3 
U I 

c-d 
# 

aJ 
-r 
rg 

~ cz 

cn cz 
# 

U 
V 
U 

R 3 (3 
E r r  a 

c--. L CI 
:-J 



iTT 

3 
0 
I 

E 

I 

! 
i 

I 
i 

i 
i 
! 
i 

! 
i 

i 

i 

i 
i 

I 

! 

i 

! 

i 
i 

! 

i 
i 
i 1 
i 

1 
j 

i 

: 

! 

I 
I 
I 

1 
! 
I 

i 

i 
! 

j 

i 
I 
1 

i 
i 

I 

I 

i 
I 
! 
! 
! 

197 



I-- 

z 
17 
U 

I- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
CJCf . . . . . . . . . . . . . . .  
6 0  v 4 % - 4 % - 4 + d d + + d d + + + d d  a .................... ,., ..,' '.:' I.,; '.,: I...! '.:' '.,: ;.,' 
iL 

/ I , ~ , , I * , I I I I I I  

7 L 

cn > 
-1 

z a a 
W 
P 

I :  
W 

0 0  
dl 3 z 

0 

CL: 
a 

LL 
0 

0 
d 

E 
3 

03 
N 
N 

a- 
0. 
E: 
3 
c 
H 

E 
3 
U 

C l W  
G W  
t i +  

U C C  
0 0 0  
111 
CI - I -  

U 

cn 
W 
'-1 

0 
0. 

O * -cu 
E 
3 
U z 
0 
I- 
3 
-1 
CL 



K 
m 
\ 
b 
N 
\ 
b 
0 
v 
0 

Y 
c 
0 
al 
n 

* 
0 

c 
.d 

0 
- 8  

aJ 
u c  
a 0  
$ 7  
C 
'd u 
u -4 

c >  a 
V C I  

. . I  

i 
n 
a 

l 

<.: i g  I 

lz a 

W z 
0 
I 
Q 

c 
4 

a 
c 
0, 
Y O T  
a *- c 

.d 

x c r  oo 
p r o  
c v r  

3 

I-0 
ul- 
0 
W 
a 
a 

_ .  
c1 
W 
Y "ad 

J E  
0 0 0  w w  

- 0  a w  I C 1 a . z  



M 

u 
I ln 
0 
I 
h 
00 

+ 
tzT 
0 
e -  
I d -  
a n  

E 

c a  
U 



c 
# 
- 
a 
U 

Iu 
0 
I ,  '.' 

C 

L 
-0 
C w 

.d 

0 
4 

I ,  '.' 

ci 
I 

r3 

" 
01 "I 

x 
al 
> 

tn 
a 
I- 
I 
v, 

A 
- I4  

ct 
r3 

ncz 
W G  
+I- 
w w  
ELL 
l- 
x z  
w o  
W l -  

d U  
z 
W 
W z 
0 
W 

a a  

CI 

+ a  
nI- 

r o c  w .- 
I- 
0 ' 0  

c 
0 
a. 
W 
c 
m 
u 

C -  
a 3  

c m  
I - a  

c 
Ln 
m.-r  
W A  

= E  



ac 
0 
e w az 

u 
7 
W 

h 
CJ 
N- 
ln 
0 

an 
c 
3 
a5 
U 
ru 
=3 
U 
I 
x 
0 c- 

s c- 
0 
cn 
W 
43 
m 
V 

I 

w w 
(L 
a 

cr 

w 
J 
R x 
m 

U 

a 

-c -I 
is 
Zl 

U 
W 
3 

U 
W 
I- 
W 
II 
U 
U 

U 
0 
I- 
U 
U 

P 
Z 

U 
W 
I- 

3 

Z 
3 
0 
U 
0 

U 
0 
U 

a 

n 

W 

W 

a 

n 

a 

U 
W 
N > 
-1 
U 
Z 

0 
N 
I 

X 
CI 

z z 
U 
E 
U 
I 
0 

> 
m 
z 
W 
0 
0 
1 
U 
I 
0 
z 
0 
U 
0 
-1 
U 
I- 
O 
I- 

a 

n 

I4 

a 

ti 
ui 

0 > a 

* 
z 
3 a 

m 
Z 
3 a 

N 

Z 
3 
U 

r( 

Z 2 a 

a 
W 
I- 
W r: 
U O  
a 

a x  
a I -  

c a 
0 
0 
W a: 
cn 
I 
I- 

0 
LL 
cn z 
0 
I- 

Z 

LL 
W 

0 z 

W 

a 

U 

U 

U 

n 

a 

749 

202 



c- 
0 
w -  

a 
n -  

OT 

3 0 
I 

a 

$1 
W 

z 
m 

W 

LL 

U 
W > 

n 
U 

&-4 

I 
J n 
I- co 
z 
-I 
U 
Z 
U 

c 
# 
- 
c3 

w 
A 

U 

(1 
E I  
Q cn 

4 tu 
9 
4 
\ 
d cu 
9 
U 
0 
r 
u 
aJ 
E 
a 
W 

c 
0 
rc 
F 
u 
3 
In 
aJ 
c 
U 
U 
\ 
U 
U 

3 
c 
0 
u 
rp 
c 
0 
n 
rp 

I 
c 
aI * 
C 

a 

4 

d 

*d 

aI 
c 
(0 

01 
C 

3 
0 

.r( 

l-4 
d 

0 
v 

01 
.I= 
I- 

2 
U 
aJ 
.c 
U 

U 
CJ 
F 
0 
Y 

U 
C 
3 
0 
n 
E 
0 
U 

aI 
v 
m 
m 
0 
c 
c 
3 
rn 
I 
> u 
W 

O 
W 

n 

203 



a= E 

’ L n  
s 

0 0  
0 0  
0 0  

F- 
00 
‘CC 
h 

0 
# 
..-( 

c3 
w 

W 
d 
(L 
E 
UY 
a 

m 
U 
W 
I- 
W r 
U 
U 
(L 

U 
0 
I- 
U 
W 

i! 

U 
W 
I- 
U 
3 

0 z 
3 
0 
U 
0 

J 
U 
W 

IT 
W 
I 
V 

I- 
W 
3 

U 
U 
V 
U 

a 

U 

n 
U 

U 

(E 

0 
34 

0 

b 
(E 

4 

9 
P 
4 

9 
(E 

s 

b 
P 
.d 

0 
0 

G 

I 
a 

0 
W tu 
ti 

0 
W 
Iu 

6 

0 
W 
N 

ti 

0 
W 
N 

c3 

0 
W 
Iu 

r3 

> 
l- 

> 
I- 
u 
3 
0 z 
0 
W 

U 

w 

C 
U 
0 
a. w 
U 

“4 9 

204 



. ... . .. . 
. -. .. . - _.. .. 

74 9 

m1-l 
:\ 

13 I 
I 

.QI 

"Ili a 1  r - - E  

! 
c--. 
s3- 
C3 
WJ 

+ w 

-l 

E 
\ 
cn 

i 
I 
! 

i 
U 

J 
m 
E 
\ n 

m 
d 

m a 

J 

E 

\ 
m 

-0 
r d  

0 

J 

E 

\ 
ol 

V 
a 

I 
i 
! 
i 

L L  

i 
m 
E 

\ 
0 
Td 
0 

*--/ 
0 'CJ 

=a 

II 
--t a 
L 
aK 
WJ 

4 

w 
r--> 
w w  

W 7 
N 



u-3 
# 

P- 

0 

Q 
0 

\ 

4 

\ 

n 
M 

w 

01 mu- 

J 
iL 
E 
Q 
Ln 

* 
in 
I- 

z 
3 

U 

I- 
-I 
2 
in 
U 
U 

n 
Z 
3 
0 
a 
E 
0 
0 

N 

0 
* ,  '.' 

C 

c 
'a 
C 
w 

.rl 

rD 

0 
, I  
%.' 

a, 
C 
a, 
c 
CL 
rIl 
x 
0 
I- 

c 
a 
U 
0 

W 
U 

in 
1 
I- 

U 
0 
LL 
113 
Z 
0 
I- 

Z 

LL 
W 

U 

H 

U 

U 

n 

2 
U 
r.n 
W c 
0 
z 

n u  
w u  
+I-  
u w  
U Q  
U I L  
I- 
x z  w o  

U 

206 



c- 

U 
w 
I- 
W 
E 
U 
U 
U 
a 
U 
0 
I- 
U 
0 
H 

9 & 

H 

U 
W 
k- 
d 
3 

a 
i! 
3 
0 
U 
0 
U 
U 
0 
U 

U 
w 
N 
>- 
A 
U z 
U 
0 
t.4 
I 
X 
a 
Z z 

E 

n 

2 
I 
0 

>- 
El 

z 
W 
0 
0 
J 
U 
I 
0 
z 
U 
0 
U 
0 

-I 
U 
I- 
0 
I- 

W 

G 
U 
0 
Q 
w 
U 

co 
I 
I- 

a: 
0 
LL 

m 
z 
0 
n 
I- 

z 
LL 
W a 

z 
U 

U 

C.( 

W 

n 

207 



CI ow 

w o o  
0 0 0  d o  . o o  

03 0 

In 
# 

J 
C L .  

4 cn 

u r x  
U 

a z 
U 

P 
Z 

U 
U 
a 

Z 
0 m 

U U 
w > o  
I- I - u  w H 

1 > w  < M W  

O S I I - z  

CL 3 0  
z o  
c3 
w - i  

G 
I- 
O 
I- 

< n o <  
n u  

I- 
U 
0 
n u 
Q 

VI 
Ln o w  2 c f l r  
0 E *  
U > e  
I- o c  
U c n  o Z .d flr ‘d 

H e *  
LL a rg w 01 c 
G . ‘U  0 > 

208 



c- 

... .- 

I 
CI: 

- - 

:.",L: . 
:-p.. ... 
< T I  : *Ir: 

! E  
I 
I 

. .e.._. 

* -  

i 
i 

c-. 
m 
c1 
t- 

o 

Lh 
-4 

-J 

E 
\ 
m 

d 
I--/ 

I 
I 

w 
UY 

V' 

ml 

. .  

209 



> 
m 
a 
w u 

I 
LI3 
0 
I r- 

a3 

# 

c? 
Q 
J 

W 
W 

Y 

U 
aJ 
a 
m 
a, 
m 

.d 

...I 

.d 

3 
c 
Ilr 
t 
Y 
0 

b 
VI 
aJ 
C 
3 

i- 
ai 
c, 

4 

-4 
4 

\ 

I- 
a: 
0 a 
W 
U 

Ln 
n 
I: 
I- 

U 
0 
LL 

in 

0 
I .  '.' 

CJ 

6 
I ,  '.' 

U m 
Z 
0 
I- 

z 
n 

U 

U 

w 
I- 
d 
13 b 

E 
(0 
c 
m 
0 
c 
U 
.d 

E 

C 
...I 

-0 
a, 
c, 
c 
0 
a 
a, 
c 
b 
Y 

C A  
r g 3  
z m  
k - c l r  

c 
VI 
u l -  

LL 
w n 

W 
C 
W 
J= 
0. 
rg 

0 
F- 

X 

a 
z 
3 
0 

0 
U 

a, 
C 
rg 
U 
C 
.d 

-1 

c 
f- 
-0 
C 
w 

...I m 
w 
I- 
0 
z 

ntx 
W O  
I-I- 
w v  
ELL 
I- 
x z  
W O  

a a  

U 

I 
7 L r 3  d 

I 
#I 
c3 
U 

. -  
n 

c-4 w # >  
w 

w 
-J 
IL 

Q: cn 
w w  
a u  
ma= 
a w  



a cn 
Qt 
J 

i=J 
ctz 
3 
0 
I 

a 

c3 

w 
U 

U 
W 
t- 
w 
SIS 
d 
IL 

R 

U 
0 
I- 
d 
V 

G z 

U 
W 
I- 

3 

a 
Z 
3 
0 a: 
0 
U 
ni 
0 
IL 

a 

H 

H 

a 

U 
W 
N 
z 
-I 

z 
d 
0 
N 
I 
x 

a 

n 
z 
Z 
fl 

cr 
I 
0 
C 
> 
m 
z 
W 
0 
0 
-I 

I 
0 
n 

a 

7 
L a 
c3 
U 
0 
-I 

t- 
0 
t- 

a 

ti 
0'1 

0 
9 a 

e 
z 
3 
a 

17 
Z 
3 
ti 

Td 

Z 
3 a 

4 

z 
3 
U 

U 
t" r 
111 
a x  
a ?  

IT 
U 

R 

L 
U 
0 
R 
W 
U 

irJ 
I 
t- 

cx 
0 
LL 

n 

r 
0 
n 
I- 

Z 
LL 
W a 

H 

H 

5 
d 
m 
w 
I- 
O 
z 



c 

I 

U 
al 
F 

3 
IY 
aJ 
c 
m 
W 

rl 

.-.I 

n 
E 
Io 
m 

aJ 
m 
W 
c 
t 

W 
I- 
O z 

.. 

CL 
0 
O L -  
w -  

c3 
U 

w 
2 
0- 

UY 
a 

. 
a 

Q 
Q 
W 

c 
0 
v- 
m 
u 

3 
m 
aI 
c 

4 

cn 
C 

3 
0 

.r( 

4 

4 

0 
v- 

aJ 
C 
I- 

V 
U 

F 
0 
cc 

D 
C 
3 
0 

w 
P 
0 
V 

2.1 2 



I-- 
czc 
c3 
C L -  
w -  

05 
LL 

cn 
I 

l J3 

# 

n 
U 

w 
A 
II 
E 
cn a 

0 > 
Q 

a z 
H 

U 

z 
3 
U 

-i I 

Q 
U 
V 
U 

cr: 
w 
t- w 

a 
a 

t 
0 
ti I 

n 

n 
Z 
U 
0 
U 
0 
J 
Q 
i- 
0 
I- 

C rr 
0 
a 
w 
(r: 

2 1 3  



1 

1 
i 
I : 

! 

i 
I 
I 

! 
I 

. _. . . -. - 

n 
H 

w 
-I 
CL 

Q 
c13 

U 

57 

J 

E 

\ 
m 

a-I a\ 
0 2 0  

E d 
w 

0 



I-- 
CT 
0 
0 , m  
w -  

CI 
U 

w 
--I 

01 

1 ,  ..,.. 
I 

c 
0 

c 
U 
fa 

U 

rl 

rl 

0 

w m  
m 

c 
z ’- 

U E  

n u  

7’4 9 



Is3 
# 

.A 

'.' I ,  

u 
I 

Is3 
0 
I 

c 
[r 
0 
0-aJ  
w -  

E 

Lo 
z 
J, 

a 
CT 
Q 
3 
0 
I 

3 
Q 
# 

a' 
w 
I- w 
a x  

a 

E 
u o  u t -  

749 

I- 
U 
0 
W ix 
ffl 
I 
I- 

U 
0 
LL 

L! z 
0 

I- 

Z 
LL 
w 
ci 

cl 
z 

a 

w 

U 

C( 

U 

f f l c u m  
w m . 4 0  
t - - t  c c 
OI-  IT1 m z c n r  

216 



749 

0 0 0 0  
O N 0  6 0  

m o  
K i d  

U 
W c w 

a 

E a 
U 

R 
c 

n z 

U 
W 
I- 
U 
3 

c7 0 
F- 
In 

IE 
b 
In 

rl 

'.' I ,  

Z s 
U 

-I 

O 

E 
w 
I 
0 

a 
U 

v-4 0 
b 
ln 

rl 

'.' I .  

I- 
W 
3 

z 
0 
m 
U 
G 



Lo 

u 
I 
ln 
0 
I 

m 

7 4  9 

218 



749 

Z 
0 
c.l 

I- 
000000000000000 . . . . . . . . . . . . . . .  

c, 
Q 
3 
0 
I 

I- o 0 0 0 0 0 0 0 0 0 0000 



v- 
0 

a 
U 
r(l 

\ 

7'4 9 
i 

tx! 

4 Q 
c1' 

0 
0 
-I 
0 
U 
w 
I- 
v 
U 
r?3 

H 

Y 

d 
b 
0 
d- 

A a 
0 
E 
w 
I 
0 

Z 
0 
I- < 
W 

W 

.. 

W 

Y 

a n 
W 

0 
I 
0 

H 

:u 

CT 
0 

W z 
0 
X 
a 

I 
I 

L 
4 

lo 

c 
'4 

I 

I 1  
0 
b- 
Q 
u 
U 



h 
m 
# 

I 

i 

IT 0 

! 

c-d 

J 

E 

\ 
01 

J 
\ 

V 
a 

.r( 

r- C. 
-._c 

.:E- 

- -  - 

-, L- 

-4 

749 



s 
c 
0 
.JI 
W 
Q 
rS1 

C 2  

u %j 

i-2 .___. 
.-... 

749 

C 
w 

t-d I .I 
Oi . I  '.> I 

i 

C 

c 
'p 

C 
w 

.d 

?I 
01 .... 

aJ 
C 
aJ 
r 
0 
r[l 

0 
x 

I- 

i- Ix 
0 
a 
W 

m 
I 
i- 

as 
0 
LL 

(0 
Z 
0 
I- 

z 
LL 
w 
0 
r 2  
Z 
4 

L.9 
w 
I- 

Y 

H 

Y 

H 

9 

222 



749 

81 
Oi 

U 
LL! 
N 
>- 

C 
Id c 
w 
Iz 
Q 
K 
Q 
Q 

0 
r d  
I 
s 
cs 

(1= 
0 a. 
iLI 

z 
z 
r=: L 2 
I 
n a 

V I  

"'I I 
CT c: 

U 
0 
Q 
Lrl 
IY 

C z 
H 

> 
ffi UJ 

I 
I- 

W 

IT 
w 
t- 
a 
7 

'I 
I 

u 
7 

U 
0 
LL 

C 
'4 

U 
al 
u 
F 
0 
c l c  
a l o  
c ' r (  

u 

Q 
IT 
0 
E 



tl 
ckz 
Q 
3 
0 
I 

I / /  

I 

I 

I 

Q 
a 
w 

U 
CY 
=v 
c 
0 
u 
ca 
c 
0 
n 
rJ 

I 
c 
W 
u 
C 

A 

.r( 

a1 

c 
ca 
m 
c 
3 
.4 

0 
d 

--I 

0 
Y 

0 
J= 
t- 

e 
I 

W 

-Y 

u 
W 
c 
U 

c 
0 
rc 

U 
C 
3 
0 
a 
E 
0 
U 

a, * 
a 
ol 
0 
c 
i- 
3 
m 
I 
9 m 

V 

224 



$1 "I 
I 
I 

rl[ '.' 

1 
I 

z 
U 

U 
W 
I- 

2 
5 -. 

In 
d- 
In 

U E 

t - 0  
w > a  

t-: 
U 
0 
R 
W 
cz 
Lo 
I 
I- 

U 

C 
0 
LL 

!2 
0 
I- 

z 

H 

U 

U 

m 
E 

E 
u c  
\ .rl 

C 
0 
-d 

c1 

749 

225 



c 
cc 
0 
0 - a J  
W d  

:.:.L. :::< 

c 
I c 

c-t 
CI 
i. 

, 'J_s 

I 
! 749 

226 



rp; 

u3 e 
z 
3 

U 

t- 
J 
3 in 
w 
U 

a 
Z 
3 
0 
[L 
E 
0 
W 

N/ 

"I 
d/ 

aJ 
C 
c[l 
'p 

C 

J 
.d 

0 
I ,  '.' 

C 

6- 
-0 
C w 

.d 

m 
6 
I ,  ../ 

al 
C 
al 
c 
a. 
rg 

0 
I- 

X 

4 

... ;I 
1 

0 
I * 
N 

t 
a 
0 
rL 
W 
U 

m 
I 
I- 
CY 
0 
iL 

m z 
Q 

I- 
z 
LL 
W 

n z a 
m w c 
0 z 

U 

U 

C-( 

U 

n 

U 
8 
.d 

.e 

U 
31 

u1 

a, 
tn 

3 
c 
QI 
c 
U 
0 

tn 
tn 
aJ 

C 
3 

F 
a, 
Y 

.d 

a 

.d 

.d 

rl 
\ 
tn 
E 
rg 
F 
m 
0 
I- 
U 
'd 

E 

C 
.d 

U 
a, 
U 
F 
0 

aJ 
F 

tn 
4J 

a 

227 



I 
LIS 
0 

I 
r--- 
03 

c 
[r 
c5 
(L w 
ET 

u 
7 
w 

CI 
CT 
Q 
3 
0 
I 

E 
W 
i- 

a 
ti 

a. 
ti 
c! c 
G 
L' 

ci z 

ti 
w 
t 
Q: 
3 

E 
a 

U 

H 

a 
L 
3 
0 a 
0 
a 
rc 
0 
rL 

G 
LK 
0 
R 
w 
E 

0) 

I 
I- 

ti 
0 
LL 

H 

$ 
0 
i- 
n 
z 
LL 
w a 

U 

U 

2 a 

228 



CT 
-x 
3 
0 
I 

I 
C 
- 

c 
[I, 

/ I )  
/ I /  
I i i  

7 4  9 

c 
0 
Y 

-0 
C 
3 
0 
a 
E 
0 
U 

Q, 
v 
Io 
cn 
0 
c 
c 
3 
cn 

I 

W a 
0 
u 

229 



n 
I 
0 
CJ 

Q 
d 
a 

a z 
U 

k 
W 
3 

U 
U 
V 
Qc 

u 
W z u  
I- I - L J  
W U 

E > u  a u u  

z L9, 
0 E *  
U > c  



w -  
C ) T : a  

ccs rn 
a c3 

--1 

L 

L 

I 
3 
-d 

- 

J 

E 

\ 
m 

J 

E 

\ 
m 

i 
m 
E 

\ 

-I 

E 

\ 
0, 

749 

23% 



CY= 
0 
a a - r  
w - 

c 
oz 
0 
a 
w 
U 

m 
I c 

0 
LL 

L! 
Z 
0 
+ 
z 
LL 
W 

U 

U 

U 

U 

a 

e L 

G 

cn 
w 
i- 
s! 
L 

749 

232 



m 
a: 
--f 

I-- 
II= 
0 

0 
7 
w 

a J  
d 

00 
C-mJ 

,--. 
t.2 J 

F J  W 
01 E 

ti 

w 
c: 
LT 
Q 
[L 

ti 

Q 
U 

cl 
z 

LT 
W 
I- 
C 
3 

P 
Z 
3 
0 

0 
G 
U 
V 
IT 

P - 
& 

? 
U 

Y 

CT 
W c 
W 
E 
I T 0  
Q "  
P 

a x  

749 

233 



z 
m 
C 
W 

LL 
U 

U 

G 
EL 
W 

Y 
U 
aJ 
t 
U 

F 
0 
rc 

xi 

3 
0 

c 
L- 

a 
E 
0 
U 

II, 
.P 
m 
01 
0 
c 
c 
3 

LD 

I 

c- 

0 
\ 

V 
7 
W 

!=E- 
L L  CI 

Q 
3 
0 
I 

234 .-4 

:_J 
__... 

;A -2 ___. 



I- 

C] 
i! 

P 
Z 
3 
0 
IT 
0 
-i 
Q 
0 

CJ * 
lr3 
In 

I I 
U 

(1: 
0 

W 
IT 
a 

235 



............. ._ . 

J 

m 
E 

\ 

... 

J 

E 

\ 
m 

. .  ... 

O-I 
c-d \ 
o m  
. E  z 

I 
i 



u- 
t- 
I 

r d  
d 

N 

0 
I.., 

C 
-4 

L 
TI 
C 

W 

10 

0 
. ,  
%.J 

m 
C 
al 
c 
n 
TI 

0 
I- 

X 

I-: 
U 
0 a w 

in 
L 
I- 

0 
LL 
cn 
i! 
0 
c 
z 
LL 
w 
0 

z 
Q 

in 
W 
I- 
O z 

a 

U 

a 

W 

U 

U 

n 



. . -* 

U 
w 
I- 
LL! 
E 
Q 

a 
Q 

U 
0 
i- 
d 
U 

a 

U 

$2 A 
I4 

W 
I- 

3 

z 
3 
0 
0 

a 
U 

a 

n 

a 

a 

a 

Ix 
W 
rd 
z 
J 

Q 

0 
hl 
I 

X 

5 

n 
z 
7 L- 

5 
U 
I 
0 
P 
>. 
m 
z u 
0 
0 

I 
0 
Z 
0 
a 
0 

J 

c 
0 
I- 

a 

U 

a 

a 

ti 
U? 

0 > a 

* 
I) 
T L 

m 
2 
3 a 

t-d 

Z 
3 
U 

4 

Z 
3 
a 

c: 
a 
0 
Q 
W ix 
Lo 
I 
i- 

U 
0 
LL 

U 

z 
0 
i- 

z 
LL w 

a 
z 
Q 

U 

U 

U 

n 

-1 
\ 1 
C 
.d 

U 
Q, 
u 
c 
0 

010 
c 

c, 
crg 
01 
o l >  
O Q ,  d o  
rg 
1- 

a c  

c 

238 



0 
W 
H 

I 
L n  
1 3  

t LL 
W r-. 

# 

e- ru 
4 

m 
--i i w - I  

x 
u 
(I, 
f 
u 

c 
CT 

a_ 
iJ-I 
CT 

a 

a 
E 
0 i 

I 
-J 
n 

u 

a 
u 
Q 
m 
0 
c 
c 
3 
cn 
I 

Irr 
c 
0 
4J 
rg 
c 
0 
0 
Io 

I 
c 
a, 
u 
C 

d 

.rl 

aJ 
c 
a 
m 
C 

3 
.rl 

0 
4 

4 

0 
cc 

0 
7 
U 

t- 
U-J > 
J < 
i! 
G 

CTJ 
m 
-x 
--1 

I 

W 
0 
0 
W 

a, 
E 
I- 

239 



749 

03 

# 

Q 
J 

rr. 
6 
n 

I- 
E 
0 
Q. 
W 
a: 0 z 

H 

O 
f 

a 
C 
U 
[L 

II c *  0 
I O O U  . 

'..> a. u I- z m 
tl c- 
I 

GI 
24 0 

Lcl 
/* .-. 

h.3 
i' *_- 
._L 



-- 
i 

i 
1 

I 

I 

I 

i 

! 
i 
i 
I 
i 
1 
1 
i 

I 

! 

: 

I 

.. . 

i 
i 
i 
i 
I 

! 
i 
I 

! 
: 
! 
! 

i 
i 
! 
! 
i 
i 

i I 
1 
! 
I 
i 

I 

t 
i 
i 
I 

i 
f 
/ 
1 
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 

J 

E 

\ 
m 

-I 

E 
\ 
m 

H 

a 
0 
V 

.- 

i 
i 

I 

1 

i 
i 
i 
i 
i 

i 
I 
i 

i 
I 
I 

i 

i 

I 

i 
I 

749 



* 
m c 
z 
3 

U 

I- 
-I 
I) 
m 
w 
(L: 

P 
z 
3 
0 
a. 
E 
0 
0 

N 

6 
I 1  
?' 

W 
C 
I 
'0 
C 

J 
.d 

N 6l "I 

C 

c 
TJ 
c 

W 

.r( 

r-: 
E 
0 
a. 
w 
U 

co 
I c 
c 
0 
iL 

cn z 
0 
I- 

z 
!A 
w 

W 

U 

C, 

U 

n 

s 
Q 

cn 
w 
t- 
0 
z 

749 



0- 
I 

C L  
F- 

d 

IY 
W 
I- 
w 
t a a a 
0- 
E 
Ci 
I- 
Q 
u 
U 

2 
L 
U 

IY 
L?i 
I- < 
3 

a 
2 
3 
0 

0 

it: 
0 
U 

a 

a 

U 
W 
N 
> 
-I 

Q 

r3 
[u 
I 
x 

s 

n 
z 
7 
& 

2 
U 
I 
0 

:J- 
c3 

z 
W 
0 
0 
A 
I 
0 
z 
0 
U 
0 

-J 

I- 
O 
I- 

a 

a 

W 

a 

a 

o 
2 

U 
W 
I- 
w 
E a x  
t i 0  
r; 243 



m 
--I 
a d 

a 
a 

a 

C 

L 
+: 

C 
c 
C 

I 
L 

c 

.I- 

t 
I n 

I 
U 

L 

r 

.r 

c 
0 + 
U 
C 
3 
0 
n 
E 
0 
U 

ar 
+, 
rg 
m 
0 
c 
c 
3 
rn 
I 

749 

244 



0 
2 
H 

Td 

J 
Q 
c1 
U 

7 
i 
I 

a 
U 
U 
U 

Z 
c3 
m 

U 111. 
w > a  
I- I - 0  w -  
5 

i- 
E 
0 

cn 
I 
I- 

U 

C( 

I- 

z 
U 

H 

LL w a .  

J 
\ 
cn 
E 

E 
u c  

3 6 -  
o c  

C a  0 

245 



-- 

I 

._ ... .. - 



z 
0 

Z 
0 
U 0 
I- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  v w . * .  . . . . . . . . . . . .  < a  + - 4 d d d d d d d d d d d d  

r 3  ’.,,‘ I.,; I.,,’ ‘..#I ‘./ ‘.,2 ’..> ’..; I..,; ‘.,..‘ ‘..; ‘,,; I..,; 
* I  ,,.. E 

a 
- z  

0 

LL 
0 

247 



149 
I 
1 

I 

i 
i 
1 
>- 
El 

D 
W 

LL 
I- 

sw 
xu 

H 

H 

a 

I 

7 

0. 
"9 

d-0 
b d  

I b  

m o  

a o  
e mi 248 1-0 Z 

E l -  w 
0 l- 
R u 
a 

l- 
a 



r-- 
00 
00 
\ 

... -- 

=i 

-IJ 
J 
3- 
L 
cn 

--.I 

a 

H 

cn 
CI 
I- 

o 

t-- 
Ti 

W 

d 
a 
m 
rg 

J 
\ 
m 
E 

I 
N 

-I 
\ 
m 
E 

249 



I--+- 

\ 
m 
m 

t- 
03 
\ 
c7 
N 
\ 'J 
9LT 
0 3  

\ 
0 

9 
0 

4 

\ 

i - i -  
0 0  
KLL 
i- 
x z  
w o  

< a  

U 

b Q  
mcl. 

749 

"I 
Oi I 1  

'.' I 

C 

c 
U 
C 
W 

.d 

at 
C 
a, 
1= 
a 
rll 

0 
I- 

x 

i- 
tx 
0 
a 
W 
tx 

Ln 

I 
i- 

E 
0 
LL 

H 

g 
0 
i 

z 
LL 
w 
a 

H 

H 

l-4 

2 

5 

Q 

Ln 
W 
I- 



I- a 0 
a-QJ  w -  
m a  

4 

'.' , I  

U 
W 
I- 
Lrl 
E 
U 

U 
R 

0 
I- 
U 
U 

a 

a 

W 

5? L 

W 

cc w 
t 
Q 
3 

a 
Z 
3 
0 
U 
0 
U 

0 
CL 

a 

U 
W 
N 
> 
J 
U z 
U 

0 
OJ 

1 
X 
P 

zz a 
E 
U 
I 
0 n 
> 
c3 

z 
w 
0 
0 
-I 

I 
V 

z 
0 
U 
0 
-I 

t 
O 
I- 

a 

H 

a 

a 

< 
U 
0 
a 
w a: 
03 

I 
I- 

U 
0 
LL 

W 

z 
0 
+ 
Z 
LL 
w 
t3 

b-4 

U 

W 

5 
Q 



c 
U 
0 
t l O J  w -  

E' VI 
> 
P 

0 
W 

CL 
CL 
W > 

H 

b-4 

I- 
-I 
9 
m 
W 
U 

Q a 
W 

c 
0 
Y 

(n 
u 

3 
m 
al 
c 

d 

0 
U 
\ 

* 
I 
U 

a l w  
c c  
m a ,  

Y 
U 
W 
.c 
U 

V 
0 
c 
0 
Y 

'0 
C 
3 
0 
a 
E 
0 
U 

a, 
-42 
rn 
Ln 
0 
c 
c 
3 
cn 

I 

W a 
0 

252 



c 
0 a -  
a 

w -  
E 

Ln 
z 
s 

r-- a3 
\ 
m 

LLIW 
c3u 

n.rr 
a w  

U3 
U 
W 
I- 
w 
E: 
U 
Q 
a 
U 
0 
I- 

V 

0 
z 

U 
w 
t 

3 

a 

a 
H 

U 

a 

9 
3 
0 
U 
0 
J 

V 

E w 
I 
V 

I- 
W 
3 

U 
V 
IY 

a 
U 

a 

m 
Is. * 

I 

0. 
0 
m 

Ln 
Ln * 

0- 
0 
In 

00 
Is. * 

> 
I- 

> 
I- 
V 
3 
P 
Z 
0 
V 

H 

W 

rLl 

N/ I 

I 

i 
r J  

z 
0 
(T3 
a 
U 
V 

V 

Z 

0 a 
0 
-I 
U 
I- 
O 
i- 

W 

a 

rfl 
U 

I 
I- 

U 
0 
LL 

m z 
0 
I- 

z 

U 

H 

Y 

01 
E 

E 
u c  

. .  
LL U ro 
w PI c 
n . U O  > 

253 



I 

! 
i 
i 

i I 
i 
I 

I 
1 i 
i 
i 
I 

I 

i 
i 

i 
I 

i 
I I 
I 
I 

! 

i 
i 

i- 

ic 
I &  
l a  
I- 

254 



r\i 

0 
$ 1  '.' 

9, 
C 
111 
U 
C 
4 

J 

ClJ 

0 
I ,  ..., 

F 
0 

8-l 

c 
U 
3 
x 
0 
J= 
Y 
aJ 
r 

255 



I- 
[3e: 
0 
0 - a J  
w -  am Z €- 

m 

U 
W 
I- 
W 
E 
Q 
U a 
a 
a 
13 
I- 
U 
W 

0 
Z 

a u 
I- 
3 

U 

I4 

a 

n 
5 
0 
U 
23 

ti 
0 
E 

a 

ti 
w 
N 
> 
-I 

2 a 
0 
t-iJ 
I 
X 
0 

z z 
E 
U 
I 
0 

> 
P 

z 
W 
0 
0 
-I 

I 
0 

Z 
Q 
0 
U 
0 

-I 

I- 
O 
I- 

a 

a 

a 

H 

a 

d 
rJ7 

0 
3 
Q 

* 
z 
3 
a 

m 
z 
3 
U 

N 

Z 
3 
U 

l-4 

z 
3 
CK 

U 
w 
t- w 
E 
a . 0  
a x  
a +  
a 

G 
U 
0 
a 
W 
ti 

rJ7 

I 
t- 

U 
0 
LI 

L'I 
Z 
0 
I- 

z 
LI w a 

Z 
U 

H 

c-.l 

H 

U 

n 

I-r c c 
OI-  a a 

749 

256 



r-. 
m 
# 

> 
LI1 

a 
W 

Ir. 
U 

U 

Ln 
l- 

z 
3 

U 

l- 
-I 
3 m 
w 
U 

a 
W 

m 
al 
c 
W 
G 

-Y. 

U 
01 
c 
U 

W 
CJ 
f- 
0 
Y- 

D 
C 
I) 
0 
a 
E 
G 
U 

al 
u 
rg 
al 
0 
6- 
c 
I) 
Lo 

I 

> 
u3 
W 
P 
0 
W 

257 



m 
a 
W 
i- 
W r: 
U 
E 
U a 

a- 
Q 

b 

M 
0. * 

-I 

0 
a 
U 

t 

0 
a 
W a: 

a 

a 

258 



c3 
Q 
J 

+ 
CT 
c3 
w -  
0 - r l r  

E 

cn z 
3, 

m 
CJ @ s  

! 

cn 
I 

m 
4 

c3 

w 
J 

H 

W 

Ln crr c 

W 

r;f 
c3 cn 

0 
n 

. -. . . . . 

f 
I 

I 

I 

w 
!-- 
3- 

TIJ J 
m \  
o m  

E d 

I 
7 
N 

, 2 5 9  



t- 
CT 
0 
0 - Q I  
w -  

w 
CJ m 

I 
a3 
4 

n 
U 

w 
--1 

* 
w 
I- 
z 
3 

H 

I- 
-1 
3 cn 
W 
E 

c z 
3 
0 a 
iL 
0 
V 

0 
CIJ 
, I  ’.’ 

c 
0 

c 
U 
m 
4 

d 

a 

CIJ 

0 
I ,  ’.’ 

C 

c 
-u 
C 

W 

.r( 

Crl 

0 
I ,  ‘.‘ 

e 
0 
4 
E 
U 
=P 
X 

0 
c 
U 
(Ir 

E 

aJ 
C 
(Ir 
c 
n 
m 
0 
I- 

x 

;cZ 
w o  

U 

W t -  

al- 
Z 
W 
0 
Z 
0 
V 

+ a  a u  

749 

2 6 0  



74 9 

r-4 
00 
# 

c3 
Q 
1 

I r-- 
a3 I 

ti 
W 
i- 
W 
E 
U 
U 
G 

U 
0 
i- 
Q 
0 

z 

U 
W 
i- 

3 

z 
3 
0 
iK 
0 
a 
U 
0 
U 

a 

H 
n 
w 

a 

n 

[t' 
W 
t-J 
>- 
-I 
4. z 
Q 

0 rIJ 
I 

X 
0 

z z 
Q 
E 
U 
I 
0 n 
z 
m 

z 
W 
c3 
0 
-I a 
I 
0 

2 
U 
0 
U 
0 
-I 

i- 
0 
I- 

a 

0 
0 
0 

0 
d 
'.' I *  

0 
d 

..' I ,  

0 
I.,.' 

l-4 

0 
l-4 

v . a  

0 
d 

'.' I ,  

U 
w c 
W 
E u x  u o  
Q 
a +  

c: 
U 
0 
Q 
W 
U 

U3 
I 
i- 

U 
0 
LL 

Ln z 
0 
i- 

Z 
LL 
W 

H 

U 

U 

U 

n 

s 
U 

26% 



I 
I 
-i 
0 

I- 
m 
z 
-i 
G 
Z 
Q: 

749 

x 
U 
aJ 
c 
U 

0 
0 
F 
0 
u- 
D 
C 
3 
0 
a 
E 
0 
U 

01 
u 
m 
m 
0 
c 
c 
3 m 
I 

W 
P 
0 
0 

262 



b 
W 
\ 
m 

d o  
0; 0 

co 
I 
CD 
d 

a l a 0  
0 0 . 0  
. o o  

n 
Z 
n 

U 

t: 
w 
I. 
V 

i- 
W 
3 

a 
a 
U 
cz 

I 
a 

H 

c 
U 
3 
C 
Z 
0 
0 

z 
0 
m 
Kc 
L' 
a 

0 
U 

Z 

0 
a: 
0 

a 

i 
i- 
0 
i- 

749 

263 



. 
.. .. . 

-J 

r-,. 

rr, 

264 

w 
Ln 
c3 
t 

I- 
tr 
0 
0 - Q I  
w -  

w' 
U-J 

*-I 
i--\ 
o m  

E d 

7 
N 

2 
0 
0 
4 

\ 

J 
0 u 
0 c 

3 
I 
x3 
d 

-I 

E 

\ 
m 

Y + 
IE 



ct- 
0 

I 
UT 
0 
I 

I-- 
a, 

n 

E 
cn 

m E 
LL 

f l  
I 

m 
A 

a 
c--. 

W 
9 
CL = 
Q cn 

Nl 

01 

C 

c 
m 
C 
W 

.d 

265 



D- o 
I 

u-3 
a 
I 
r- 
m 
# 

(1 
4 
J 

n 

LL 

a 
I 

m 
.3 

ca 
U 

w 
J 

r 
c3 

0 
W 

LL 
w 

U 

U 
W 
3 

U 
W 
I- 
W 
t a 
U 

CL 

U 
0 
l- a 
V 

P z 

U 
w 
l- 

3 

0 z 
2 
0 
0: 
0 
G 
U 
V 
U 

a 

H 

l-4 

x 
W 
N 
z 
-1 

a 
0 
N 

I 
X 

s 

n 
z 
i! 

U 
I 
0 
0 

z 
m 
z 
W 
0 
0 
-1 

I 
W 

z 
0 
U 
0 
-1 a 
I- 
O 
I- 

2 

a 

Y 

a 

U 
U 
I- 
w 
E 
u o  
a l -  
a 

a x  

G 
U 
0 
Q 
w 
0: 
Ln 

I 
I- 

U 
0 
LL 

Ln 
z 
0 
I- 

z 
LL 
w a 
0 
Z 
Q 

U 

H 

H 

H 

266 



c J 
3 
in 
W 
CK I 

l l  
I 1  

I 

z 
U 

0- 
0 a 

t 
m 
0 

I 
h 

0 
W 
n 
IL 

U 
W 
=z 

W 

oc! 
# 

c3 
Q 
J 

I 

I 1  

0 
U 

f- 
0 
u- 

-0 
C 
3 
0 

k- 
QT 
rn 
R 
W 
U 

E- 
o 
U 

01 
J-, 

nl 
csr 
a 
c 
F 
3 
LD 

I 

V 
7 
U a J  

CtT 

=. 
w 

a 
3 
0 
I 

3 
0 

f----- 
m 
\ 
00 
Td 

iTs 
0 
\ 

I 

130 

n 
U 

w 0 
c-d 

W 
c 3  
0- 
a 



f 

z 
(13 

P 
W 

lL  

[L 
W > 

” 
....I 

U 

b-4 

U 

a 
a 

E 
0 n.- 
w -  I- 

U 
0 
R 
W ix a 

2 
cn 
I 
I- 

U 

E 
0 
LL 

Ln z 
0 

a z 
3 
0 
E 
0 

rri r-l ~....?l 0. 
03 
LD 

l-l 

r? 

b 

U 

I- 

z 
U 

U 

C 
0 

CI 
.A 

z 
3 
U 

0. 
Ln 
m 

I- 
w 
3 

Q 
U 
L’ 
U 

z 
0 
P 

E 
w 
I- 

- -  w 
E 
U 
[L 
Q 
a 

z 
I- 

> 
I- 
0 
3 
P 
i! 
0 
U 

u 

w 
W 
b-4 

268 I 
n 



m 
0 
CI 
I m 
0 
I 

c 
U 
0 
O-QI  
w -  

. . .  . 

r 

s 
G- 
0 
OI 
W 
.c3 
m 
0 

- _ _  . . . - . 

! 

i 
I 
1 

I 

i 

! 
i 
i 

s 
G- 
o 
cn 
OJ 

fD u 

w 
J 

. .  



c 
oz 
0 
a -  
w -  

d 

B 

w 
J 

W 

I- 
x z  u o  
W c -  
I - <  
Qrt :  
QI-  
Z 
W 

Y 

I ,  '.' 

G 
I * 

elJ 
- 

270 



. .  .-... . . 

I 

E 
L L  

U w e 
W 
E 
U 

a 
U 
0 
I- 
d 
U 

r3 
z 

U 
w 
I- 
d 
3 

a z 
3 
0 
U 
0 

Q: 
U 
0 
U 

a 

H 

U 

[r 
w 
N 
> 
J 
Q 
Z 

0 
N 
I 

CI 

z 
Z 

E 
0: 
I 
0 
P 

z 
m 

z 
w 
c3 
0 
J 
Q 

W 

Z 

c3 
0: 
0 

-J 

I- 
O e 

X 

a 

r 
U 

a 

a 

U 
W c 
w 
E a s  
U D  a ! -  
a 

G 
U 
0 
R 
W 
E 

Lo 

I c 
E 
0 
LL 

in z 
0 
I- 
Z 

LL 
w 

a 
z c 

U 

U 

+4 

H 

n 

ID 

0 .  
I I  I.' 0 
'.:' !- Ln 



a 

w 
W 

P 
Z 
n 

a 
Z 

I- 

a. u 
U 

1[1 
w 
I 
I- 

CY 
0 
LL 

9 L 

0 

J 
\ 
rn 
E 

€ 
u c  

Y 

I- 

z 
U 

U 

U 

t w 

U 
V 
E 

2 
0 
23 - 

CL: [L 

i- I - 0  
w > a  

2 0  
0 
u - l  

I- 
O 
k 

a 

74  9 

272 



c3 

E? 

.. _ _  - 

i 
! 

i 

I 
=r 
c 
0 
cn 
aJ 

m u 

r-- 
00 

;; 
Q 
Q 
.-I 

\ 
a 

w 
J 

U 273 



Z 
0 
U 

I- 
C) a In 0 
a 
LL 

z 
0 
I- 
o b  

E 
LL 

U 

a o  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
. . . . . . . . . . . . . . .  

" d d d d d d " d d d " d + d  
, , , , , , , , , , , , , , , , , I , , l , , l , l l , l .  .,, ,., ,., ,,, ,,.. .., .... \,, \,> .., .., ..,, ,.* .,, .... 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

'.,; I,.,' '..; '..;' I...; I..,; I..,,' I..,; 1. ..; I..,; '..,I I.,; *..; '. ..; I,.; 

. . . . . . . . . . . . . . .  
" d d d 4 d 4 d d + d d d d "  

a 
- z  

0 
m -  
H I -  
tn u rrl 
J E  

i! 
G 

z a o  
a k  

W Z  
n o  

1 7 2  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

'.;? ... . .  .! '..: ',/' *..,; ',.; ',. ..' I...; ', . .  : '.. .? ' ...> ' 1%; . 
. . . . . . . . . . . . . . .  
d " " d " d " " 4 d d d d d d  

' ...,' '?; ',.,I 

u U "  -1  J a o  
0 z u  ,I 0 IJ- 

Y H 

Z w 
I 
Z 
3 
I- 

Z 
0 
t- 
3 
J a 

z z  
O G  
I-I- 
3 3  
J J  
~a 

m 
L7 
G 
I- o 
a 

U 
0 
I 
I- 

U U  
0 0  
X I  
I-I- 

a 
w 
Z 

I - G ~  o a a  
I-ira 214 



b 
In 
OD 
J 

r 

a 

1 

C3 

d 
r. 
0 
w 
J 

U 
n 
E 
w 
X 
W 

Z 
0 
I- 
Q 
L' 

LL 

i 
U 
W 

IO 

a 

.. 

Y 

Y 

.-. 

'a 
it 
0 
I 
0 
U z I 

275 



-- 
I 

i 
i 

i 
I 
i 

! 

t 

I 

i 

i 
i 
f 
!I 
t -  

t 

! 

i 

i l-l- ILL 

i" 
IU 

i -  ic 
9 -  

03 
P-. 
m 
0 

... 
_..C 
I__. .r .. . . .. ._ 

- .. 

J 

m 
E 

\ 

749 

2763 



fiJ' . I  
r3 

i 
s..: i 

I 

c 
0 

z 
U 
s 
x 
0 
c 
Y 
a, 
E 

4 

ln 

(3 

I ,  '.' 

a, 
C 
a, 
Jz 
a 
m 
0 
I- 

x 

I- 
CT 
0 
G 
w 

oi 
I 
I- 

lx 
0 
iL 

Lo z 
0 
I- 

z 
LL 
w 

a 

U 

H 

U 

U 

n 
n 
a z 

cn 
w 
I- 
O 
z 

-m 
6 

u- 
.rl 

U 

0 
m 
a, 
m 

.d 

a! 

.d 

3 
F 
a1 
c 
0 

m 
w 
aI 

C 
3 

4 

- 
aI 
v 
.d 
F-4 

'. 
w 
E 
m 
I- 
cn 
0 
c 
U 
.d 

E 

c 
.d 

a 
al 
u 
6 
0 
a 
al 
c 
w 
u 

749 



rLJ  
I 
fL 

d 

E 
w 
I- 

Q 
E 
U 
Q 

E 
0 
I- 
U 
V 

a 
z 

a: 
W c 
G 
3 

H 

U 

n 
Z 
3 
0 
U 
0 
a 
a: 
V 
a: 

U 
W 
I- 
W 
E 
Q X  u o  
G '+ 
0. 

I- 
C 
0 
n 
w 
U 

m 
I 
I- 

C 
0 
1L. 

U 

r 
0 
I- 

z 
IL 
W 

a z 
U 

H 

C( 

U 

n 

278 



749 

u 
ul 
L J J I  

I 
z l  z 

E a 
a c 

CL 
0 
0- 
W 
tr t- 

3 
z 
U 

c 2  
7 
U 

.-'I 
I..;' I 

I 
I J 

0 
a 

I 

i 
I I 

0-! ' I  
c-J I 

z 
0 
W 
U 
U 
0 

U 
U 

U 
E 

z 
i- 

> 
i- 

Y 

H 

2 
n 
2 - ._ 279 

.- -.- La-. 



T' 

.u 
I 

:.Lf 

: :.: i 

.- _. . - 

c3 
U 

! 
! 
i 

I 

i 
t 
i 
i 
I 
i 
I 
! 
I 
i 
I 

1 
I 
; 
I 

I 
O J  
eel\ 
a m  I 

$ E  1 
! i  

I i 280 



RI a 

N' .I 

01 

C 

c 
U 
C 
W 

.d 



i 

It: 
U 
a 
a: 

Q 
U 

53 
z 

F 
I- 

U 

H 

U 
U 
I- 

3 
a 

a z 
3 
0 
It: 
0 

i- 
C 
0 
a 
w 
U 

m 
I 
I- 

U 
0 
LL 

CD 
Z 
0 
!- 

z 
LL 
W 
P 

l-4 

H 

U 

U 

2 
U 

282 



i 

al 
Y 
a 
3 

.4 c I  

Q 
a 
w 

v 
U 

c 
0 
y. 

73 
C 
3 
0 v 

0 

C 

U 
c - 
a 
L 
c 
n 
4. 
U 
.c 

U 

1 

c 
'I 
i 
I . 
I 

1 
\ 

I 
t 
- 
I- cn > 
-J 
Q 
Z 
Q 

233 



i 
CL 
C-J 
0 - m  w -  

C 
z 

0 
J 
W 
a 
H 

N 

z 
3 
U 

0 
4 
0 - 
4 

Q 
U 
V 
a 

+ 
U 
0 
a 
w 
C 

cn 
I 
I- 

U 

[12 
0 
LL 

I 

ol 
E 

E 
u c  

I- 
U 

749 

284 





749 

a 
0, 

-4- 
.d 

U 

.d 

ai 
a 
in 

0, 
. i n  

in1 , 

z 
9 

aJ 
C 
a! 4 

i I 
In clr 

CL < 
3 
0 
I 

d- 
0 

i- r3 

286 
:Li 
: .  
- -- ... -. . - 6  



+ 
U 
0 
fl- u- 
u -  

E 

r-- 
00 
00 
c-d 

\ 

!z 
W 
I- w 
E 
Q 
U a 
a. 
02 
0 
I- 
G 
V 
Y 

5 
n 

ti 
W c a 
3 

cl 
Z 
3 
0 
CY 
0 

ti 
v 
CC 

a 

U 
W 
N 
> 
-I 

G 

0 
N 
i 
x 
a 
z 
Z 

s L 

: 
% 
L 
0 
0 

z 
c2 

z 
w 
c3 
0 
-I 
Q 
I 
W 

z 
c3 
U 
0 
-I 
U c 
0 c 

U 

a 

a. 
W c 
W 
E 
c L c 3  a +  
L 

a x  

749 

i 
U 
0 
Q 
w 
(L 

cn 
I c 

0 
iL 

W 

a 

r 
0 
I- 

z 
LL 
w a 

u 

W 

U 

s 
Q: 

t 
.PI 

-0 
Q( 
Y 
c 
0 
n C  
Q ( 0  
F '* 

Y 
t a  
Q( 

o l >  
O a J  

a 
I-0 

c 

- n  



I--.. 
00 
\ 
00 
c-rl c 

I 
0- - 

I 

o i b i I  I I 

0 01 I I 4  c \ 

749 

n 
E 
0 

285 



p- 1 

si 

ri 
w 
LL 
H 

H 

ti u > 

E 
Q 
0 CtL 

0 
Q- 
W 
[1= 

I- CL 
E 

s 
-3 L 
U 

0 
7 
c-.1 

0 
z m 

U a r a r  
6-4 3 c  
0 € + -  

i 

I i 

cc 
I 

0- 
4.1 

Y 

EI 

a 
z 
U 
a 

> e 
> 
n 

t- 
V 
3 cl 
z 

H 

C. 

I 
a 

289 



i 

! 
! 749 
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 ; 
i l  

c3 
1 

m 
43 
d 

d 

w 

-1 

E 

k 
01 

J 

m 
E 

\ 

0-1 
c-d \ 
00, 
. E  e 

! 
I 

..... 
_ /  . .  F 



0' 

S.' 

F- 
0 

c 
U 
tn 

4 

4 

a 

01 

01 ""'I 

al 
c 
a, 
f 
R 

x 
(0 

0 
I- 

749 

M 
M 
al 

c 
3 

c 
Q, 
.u 

4 

.A 

d 

\ 
c 
E 
rJ 
c 
m 
0 
c 
U 
-4 

E 
c - 

.-4 

-0 
a 
-c.' 
c 
0 

0) 

c 
c 
CI 

n 



rK 
W 
t 
g 
a 
rK 
Q 
a 
CK 
0 
I- 
G 
0 
a 
2 

ti 
LLi 
I- 

3 

Z 
3 
0 
U 
0 

rK 
0 
U 

U 

H 

a 

n 

a 

U 
w 
I- 
W 
E 
E O  
< I -  
a 

a x  

I- 
U 
0 
a 
w 
U 

10 

I 
I- 

U 
0 
LL 

Y 

z 
0 
t- 

z 
LL 
W 
fi  

Z 
Q 

U 

Y 

Y 

n 

m .  
II  ir 0 

0 .  
'. ..2 I- 

749 

292 



I 
C 
I 

t 
Lo 

L 

2. 
U 
aJ 

a a- w ;< x &* c 

3 
VI 
01 
c 

0 

U 

293 



cn 
I 

r d  

c c‘r .I 0: 

E 

(i 
a 

H 

w H .  

> o  

U 
0 
(L 
w 
IL 

294 



_ _  -- -- - -  -.... 
t 

I 

i 
i i 
i 

I 

i 
i 
f 
i 
i 
i ; 
i 
i 
i 

: 

I I 

i 
i 
i 
i 
I 

i 
i 
I 
f 
I 

I 

i 
1 
1 
; 

! 
i 
j 

I 

1 
i 
! 
i 

i 
I 
! 
I 

, 
i 
! 
i 
1 

i 
i 

I 

i 
I 

i 

i 
j 
I 
I 
I 
I 
i 
! 
i 

i I 

i 1 

[ 

i 
! 
i 

i 
i 
I 
I 

I 
I 
1 
i 
j 

I 

J 

E 

. 
cn 

U 

d 
0 
Crl 

c 
cr: 
c3 
0 - m  
LLI - I 

i 
w cn 

U 

M 
0 
7 

a3 
CI 
0 

d 

Y 

J 

E 
\ 
cn 

u 
I 

u3 
a a 
CL 

CD 
CCI 

. J  
a 

. .  
7 

a. + 
I 

&-d 
m 

..--4 -- 

.A- 



cc 
Q 
3 
3 
I 

c,l/ 

'""'I 0! 

c 
0 
ri 

E 
U 
3 

0 
JZ 
u 
al 

X 

E 

236 



Zl 
$j 
?- 
m 
Q 
W 

LL 

ti 
W -> 

U 

U 

cr: 
W 
l- 
$! 
a 
a 

L 

0: 

a 
ti 
0 
i- 
Q 
V 

a 
z 

iz 
w 
I- 

3 

cl z 
3 
0 
U 
0 

CL 
0 
C 

U 

l-4 

a 

a 

Ix 
w 
t4 
>- 

I - 
2 
Q 

0 
Cd 
I 

X 
a 
z z 
E 
U 
I 
c3 
P 

>- 
m 
Z 
w 
0 
0 
-I 
Q 
I 
W 

z 
Q 
0 
CL 
0 

-I 
U 
I- 
O 
I- 

a 

l-4 

c 
ti 
0 
a. 
W 
U 

m 
I 
t 

U 
0 
LL 

cn 
Z 
0 
I- 
z 
LL 
w cl 

H 

U 

H 

l-4 

9 
Q 

u3 
w 
I- 
O 
Z 



tl .c 
I 

c-d 
c-d 

z 3  
H 

I 
E 
c 
Lo 
>. 
J 
Q 
Z 
U 

! 

I 
I 

749 

z 
u '  
a i !  
J= 
U 

L' 
U 

F 
0 
v- 

-0 
C 
3 
n 
0. 
E 
0 
U 

a, 
u 
rg 
m 
0 
c 
c 
3 
Lo 

I 

W 

0 
0 
a 

298 



0- 
k- 
I 

Cd 
c-d 

m 
ti 
w c 
W 
z 
E 
Q c 

a 

c 
r3 
!- 
Q 
u 
H 

-I 
U 
0 
I 4  

E 
w 
I 
u 

c 
0: 
0 
Q 
w 
z 
m 
I 
I- 

U 

U 
0 
LL 
m 
Z 
0 
U 

r 
L-4 

z 
Y 

m 
E 

E 
u c  

. .  
U m 
a c lL 

W a . Y O  > 



I 

' I  i 

749 



74  9 

U 
c3 
0 - e -  w -  

- .  

P 
E 

LL 
0 

a 

Y 

t 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

z 
0 

._ .- 

E X  
3 3  

E 
3 
E 
3 

U U 

a- 
0 

U 
0 
C 
0 

i - 2 2  
Z U 3  o x t  
c t a  

t 
3 

u u  
z z  
0 0  
i-t 
3 3  



7 4  9 

a 
.r: 
3 
0 
I 

a 

>. 
m n  

! 
I 
i 

U 
C 

N 
.d 

t; m 
\ 
b 
IU 
\ 
r- 
0 
Y 
0 
Y 
c 
0 
al 

c 
Y 
0 

al 
Y 
r(l 

I .  

f ai ! 

\ 

n 

J 

U 

c3 
0 
J 
0 

W 
I- 
W 
U 

m 

a 
U 

Y 

a 

m 

* 
b 
0 * 
J 
U 
0 
U 

. -. 

..-( 

ca 
I in 
0 
I 
h 

a l -  
w w  - a  

l - 0  

w 
1 0  

k t  
a u  bo 

W z 
7 
a 
U 
c 
nu 
Ln 
W 
C Y  
0 o 
+- 
Lo 
W +- 
o 1 
- I  

L o '  
C51. 

A t  

I 

a. 

c 

w z 
0 
I a 

P 

a 
d 

-d 

i n 
mz 
Q: 
3 
0 
I 

i 

I 

i 
! 

302 
c S z c n w * *  
" W Z R  

S a u l - 0 5  
ul-k .z 
0 Q "  
3 

k 0  Z 
U i -  W 

l- 
I- 

O 

U 
Q w 
U ~ O J O O  d d d 01 01 01 



N 

303 



0 
W 

a 
W > 

W 
h -x z 

rot 

tn 
I- 
Y z 
9 + 

0 
I I Q I  w -  

a nI- 
W t n  
t->. 
0-I w a  3 2  z a  
W 

I- 
J 
fs 
ffl 
W 
U 

m 
ti 
v 

N 

ti 
v 

N 

0 
I ,  ..’ 

N 

ti 
v 

0 

ti 
V 

x 
PI > 

tn 

I- 
t 
In 

v-l 
.d 

a 

G 
r3 

c 
0 
v-l 

c 
U 
s 
Y 

0 
c 
u 

al 
C 
al 
c 

c 
0 

c 
U 

d 

d 

rp 

al 
C 
rp 

C 

c 
TI 
C 
W 

-d n 
I e 

a 
(II 
% 

U 
C 

J 
.d al 

E 
0 
I- r3 

v u  
Q Q  
ULL 
I- x z  
wo 

304 



* 
QI 
Q 
J 

+ 
0 
e -  w -  

a 

n 

si 
L 

> 
cl 
a 
W 

LL 

U w > 

Y 

U 

U 
W 
I- 
W 
51 a 
Q a 

0 
I- a 
V 

2 

U 
W 
I- a 
3 

z 
I) 
0 
U 
0 

a 
U 
0 

a 

a 

U 

n 
W 

n 

a 

U 
W 
N 
>. 
-I a z 
Q 

0 
N 
I 

X 
n 
z z a z 
I 
0 

>. 
m 
2 
W 
0 
0 
-I a 
I 
V 

z 
Q 
0 
U 
0 
-J 
Q 
I- 
O 
I- 

a 

a 

U 

d 
tsi 

0 > 
Q 

e 
z 
3 
U 

m 
Z 
I) 
U 

N 

z 
I) 
U 

4 

2 
3 
U 

c: 
U 
0 a 
W 
U 

m 
I 
l- 

U 
0 
LL 

m z 
0 
I- 
z 
LL 
W 

U 

CI 

U 

w 

a 
n z 
U 

749 

305 



m 
c3 

b 

\ 
O N  
in0 a \  
* Q  
N O  

m 

az 
LL 

0 
7 
U 
I 

=4 
I 

(I] 
I- 
z 
3 

W 

I- 
-I 
3 
(I] 
W a 

:PI I :I I I 

ad 01 ~ l n l  01 I 

4 
N 
9 
4 
\ 
d ru 
9 

306  

U 3 
U 
at 
r 
U 

0 
Q 

e 
0 
Y 

U 
C 
3 
0 
n 
E 
0 
U 

al * 
B 
m 
0 
F 
c 
3 
Lo 
I 

> 
Lo 
W 

0 
0 
n 



CI 

W 

W 

a N N O C ' J  
0 + l o  

0 z J 3 K  + - a u  
U 

51 
>. 
c3 

Q 
W 

LL 

W > 

U 

U 

a 

a a a. 

ca 
Z 
u 

U 

a a 
a 

z 
0 
c3 

U U 

V 

> - a  E I - u  w +I 

> v  5 u w  
G I I - z  
a n u a  
a 3 0  c a u  z o  

0 
0 - l  

I- 
O 
k 

a 

I- a 
0 

7'4 9 

307 



+ 
rn 
0 
w -  n -  

I 

I 

Or( 
r n E  
N 0 
0 
4 
\ 

J 
0 

r- 
a3 

- -  

I 

I 

r- 
# 

CI 

0 

s 
I 
cs 
W 

m n 

J 

E 

i 
m 749 



b 

rJ 

m 
\ 

cs w w >  

? V  
b E  
0 3  

d 
N 
\ 
9 
0 

I - t -  
u v  a <  
ELL . 
I- 
X Z  
W O  
c( 

b 0  m o  
\ d  

W I -  
I-< 

ClI- 
Z 
w 

a a  

N 
0 
8 ,  '.' 

PI 
C 
rp 
'0 
C 

J 
.VI 

N 

0 
b' 

C 

F 
'0 
C 
W 

-r( 

N 

0 
, I  ..' 

r- 
0 
F.l 

c 
U 
s 
x 
0 
c 
u 
PI 
E 

in 

0 
\..' 

PI 
C 
PI 
c 
a. 
a 
0 
I- 

x 

'0 
PI 

Y 

U 
PI 

P 

PI 
L 

-r( 

*r( 

n 

t: ...I 

u 3  
O F  
a m  
W C  a *  

0 
113 
U b  
I L  
I - P I  

F.l 

w c p  
L L F  
W m  
n o  

c 
z .- 
< E  

n u  

r n c  w .- 
t- 
o w  z a ,  u 

c 
0 
n 
PI 
r- 
m 
Y 

C d  
r p 3  
C b  
I - a  

c 
ln 
U l d  

309 



N m a  
ts 
CI 

w 
e 
Q 
[%1 

U w 
t- 
W 
PT 
U 
U 
U 

U 
0 
b- 
U 
V 

0 z 

a 

W 

w 

a 
W 
t- 
U 
3 

2 
3 
0 
U 
0 

U 
V 
U 

n 

a 

U w 
N 
>. 
J 

z 
0 
hl 

I 
x 
ts 
2 z 
U x 
U 
I 
0 

>. 
m 
z 
W 
0 
0 
-I 
U 
I 
u 
2 
0 
U 
0 

J 
U 
t- 
0 
t- 

a 
a 

n 

W 

a 

749 

t- 
U 
0 a w 

tn 

i- 

0 
LL 

tn 2 
0 

t- 
Z 

LL w 

a 

r 
a 

U 

w 

w 

W 

n 

9 
U 

w a * - =  
I - =  c c ot- (D a 
2 

L c m  
L O  
a! 11 
J-  

(D 
I1 - r i  
v crj 



a 
..-.( 

..-.( 

n 
I 

IC3 
0 
I 
h 
00 
# 

m 
U 2 

F- 

0 
e -  
a 

UI 
U w 
I- w 
E a a a a 
U 
0 
I- 
U 
0 

Z 

U 
W 
I- 

3: 

W 

n 
U 

a 

n 

a 

z 
3 
0 
0 
-I 
U 
0 
x 
W 
I 
0 

U 

I- w 
3 

U 
U o 
U 

n 
0 
0 

0 

b * 
r; 

b 
ct 
r; 

b * 
r; 

9 * 
r; 

b * 
r; 

I 
0 

0 
0 
0 

4 
Y 
I ,  

d 

v 

d 

\’ 
I ,  

4 

v 

r( 

L.2 

Z 
0 
c3 
U 

o 
0 
Z 

0 
a: 
0 
J 

I- 
O 
I- 

a 

W 

a 

a 

< 
P 
0 
R 
W 
U 

cn 
I 
I- 

P 
0 
LL 

W 

g 
W 

I- 

z 
c 
W 
n 

2 
Q: 

W 

W 

n 

o c  
c o  o 



a= 
0 e -  m -  a= u1 0 

n 

O J  

o m  
E 

'4 

ezl \ 

0 

z 
N 



c 
(3c 
0 e -  w -  

P U  w o  
I-I- 
o u  
ULL 
I- 
X Z  
w o  
W I -  

PI- 
2 
W 
u 
Z 
0 
0 

a a  

W 

I-a a u  

* 
m 
I- 

Z 
3 

W 

I- 
-J 
3 
II) 
W 
U 

n 

a 

Z 
2 
0 
E 
0 
V 

N 

ti 
, I  
?' 

C 
-A 

c 
'0 
C 
W 

n 
0 
* I  *.' 

I 
c 
I 
.c 
a 
m 
0 
I- 
X 

749 

3 1 3  



03 
Q 
J 

s 
n 

c=r 
U -x 
3 
0 
I 

a w 
I- 
W r: a 
a 

a 

a 

n 

II 

0 
I- 

W 
n 

Z 

U 
w 
t 
3 

Z 
3 
0 

0 

U 
0 
0: 

W 

a 

n 

a 

a 

W 
N 
> 
J 

z 
U 
0 
t\l 

I 
X 

z z 
z 
U 
I 
0 

> 
m 
z 
W 
0 
0 
-J 

I 
u 
z 
0 
U 
0 
J 

I- 
O c 

a 

n 

a 

n 

a 

W 

a 

a 

0 

0 

0 
v 
4 

0 
d 

*.' I t  

0 
d 
'.' I ,  

0 
d 

\< 
I t  

0 

v 
d 

U 
w 
t 
W 
E 
u o  
a 

a x  
a t  

< 
a 
0 a 
w 
U 

Lo 
n 
I 
t 

0 
IL 

Ln z 
0 
n 
I- 
n 
Z 

LL 
W 

W 

n 
n 
a z 

31.4 



! 

w -  an f z 
m 

1'4. 
130 

w w  
- 0  
Q W  e= 

ca 

W 

U 

$1 0 
> 
W 

0 
W 

LL 

U 
W > 

U 

W 

m 
I- 

Z 
3 

C( 

I- 
-.J 
3 m 
W 
U 

* 
N 
9 
\ e 
N 
9 
U 
0 
c 
v 
8 

..I 

E 
Q a w 
c 
0 
Y 

P 
v 

3 
m 
8 
c 

0 
U 
\ a 
U 

d 

3 
c 
0 
u 
fw 
c 
0 
n 
m 
I 
c 
8 
u 
C 

4 

.A 

PI 
c 
Io 

en 
C 

3 
.rl 

0 
d 
rl 

0 
Y 

al 
c 
I- . .  

P 

I 
U 

a l a  
c c  
m a l  

749 

Y 
U 
al 
c 
U 

U 
0 
c 
0 
Y 

'0 
C 
3 
0 

E 
0 
U 

aJ 
Y 
ID 
01 
0 
c 
c 
=I 
tn 
I 

3 
m 
W n 
0 
0 



749 

m a 
W 
i- 
W 
!E 

U 

a 

a 
a 

0 
0 
rl 

” - 
rl 
..’ # I  

c3 > 
U 

U 
0 
I- 
U 
0 

z 
w 
n 

d F;I r; 
I 

0 
d ” 
4 
- 2 

3 
iY 

I- 
U 
0 a. 
W a 

+4 
Lo 
U ’ A  

\ 
m 

I 
I- 

€ 
U E 

u c  
\ .d 

0 
m 

LI 
o w  

0 

SI ”I 
m 
z 
3 
U 

iY u 
I- 
U 
3 
cz z 
3 
0 
U 
0 

N 4 
N 

r; 

4 

’.’ I ,  

Z 
3 a 

CI 
c3z 
Q 
3 
0 
I 

A 
U 
W 

E 
U 

w 

U 
U 
V a 

36 6 



c1 
[r: 

3 
0 
I 

a 

a 

w 
J 
CL z a cn 

U 

I 
31 7 



0 

a 
Z 
Q 

U 
0 
U 

-I 
V 
3 z 
0 
P a 
IT 

U 

LL 
Ci 

0-J 
I- 
-I 
3 
ffl 
U 
CK 

U 

I- 
U 
Q 
IT 
LL 

z 
0 
n 
I- 
O 
U 
E 
LL 

z 
0 
H 
I- 
V a 
E 

c, 0 0 0 0 0 0 0 0 0 0 0 0  . o . .  . . . . . . . . . . .  
% - I b + + 7 - I + . - i . - 4 1 + r i F 4 T i + +  

..... p-J '...,I ' .... .) '..,; I..,: I..,,' I....' I..,: I..,.' ',.,I I..,) ' .... ! ',;! 1 ,  

0 0 0 0 0 0 0 0 0.0 G 0 0 0 
. . . . . . . . . . . . . .  

% - I + I - l + I - l % - I 4 4 + % - I + % - I + +  
...........,.... .............. ,,,. .,,..,.. i , , ' . , , ,  ......, , , , . 1 1 1 1 1 1 1 1 , 1 1 1 1 1 I I I . . I I  I , ,  

3 1  8 



w z 
0 
I 
a 

P 

m 
d 

.d 

I '  749 

W 

L h J  
J 31 9 



r=r 
r3z 
Q 
3 
0 
I 

i 

i 
i 

i I 

I 

i 

I 
: 

i 

I 
i 

1 
1 
i 

i : 

i 
I 
I 
i 
I 

i 

t 

I 
i 

--. 

749 



* 
03 
t- 

z 
3 

W 

l- 
-i 
3 
U? u 
a 

fr 
Z 
3 
0 
a 
E 
0 
U 

749 

I- 
ti 
0 
a 
W 

co 

I- 

ti 
0 
LL 

L'I z 
0 
I- 

i! 
LL 
W 
P 

a 
z 
G 

m 
w 
i- 
0 
z 

n 
r 

Y 

Y 

n 



oi 
W 
I- 

3 
a 

13 

z 
W 
0 
0 

‘i I..,; 
I 

U 
W 

t- 

322 



r\I 0 

P O '  
IU 

u; 6 

z 
0 
El 

oi 

I-'i 
O1 

U CY 

I- I - v  
w z a  

Q- 

I 
R 

U 

> 
I- 
Y 

V 
3 

V 
Y 

L 

.- 
'.-I 
t-. 

U J 
I 
t- 

E 
E E 

v c  
\ -4 

0 
m 

(L 

\ 
ol 

323 



U 
3-2 
m 
Q 
-J 

1'2 
W 
\ 
00 
N 

. - ai 

- _  

. .. 

_ .  

324 ' 



rn 
0 
K i Q ,  
LA- 

TJ 

0 
I ,  '.' 

C 

c 
U 
C 
W 

.d 

I- 

0 
Q 
W 
CL 

03 

I 
I- 

CE 
0 
LL 

z 
0 
I- 

z 
LL w a 
z 

Ln 
W 
I- o 
z 

W 

Cn 

n 

I4 

W 

a 

325 





I 
c - 
I- 
50 
>- 
-I 

z 
.3: 

a 

& 
C 

U 

i- 
C 

U 
c 
c 
C 
C 
E 
C 
L 

c 
K 
t 
C 

C 
2 

a 

a 

a 

749 

s 
1.J 

c 
U 

v u 
c 
0 
r). 

U 
C 
3 
0 

a1 

U 

a, 
-IJ 
1 
ol 
0 
c 
c 
3 rn 
1 

W cl 
0 
0 

3 
0 

327 



749 

(z: 

Q 
a 

i i  u t i  
w I R 

w 
U 

U 

T1-I aJ -1 O E  

w 

cn m 
4 

I 
A 

-, - 
m o w  
Z t a l  
0 E *  
U 9/ 

v-4 *...!I 
I 
I 

E 
w 
I 
O . - '  ri . .  ..., b 

in 

0 I - Z  
L I Z )  
3 1 1 :  

Q 
U 
W 
U 

a: 
Q 
0 

U 
w 

0 
U 

I 
n 

iY 
Q 
CL 

- 
.- ._ 



~ - 

749 

i 

c 2  
CE 
Q 
3 
0 
I 

-_._ "--. 

I 

I 

i 

329 



I 
f 
- 
I- 
Ln > 
-I a 
Z 
G 

U 
a 
W 

c 
0 
rc 

(n 
u 
3 

aJ 
I- 

V 
U 

4 

m 

\ 
a 
0 

. 3  
0 
4 

4 

0 
Y 

ai 
c 
t 

v. 

T) 
C 
3 
0 
n 
E 
0 

330 



749 

Y 

U 

-w 
C 
3 
0 
a 
E 
0 
U 

331 



w -  
C T -  

E 

I 
d 

a 
CT 
Q 
3 
0 
I 

_ _  _ -  -.. -- _ -  -- -- 
I 
! 

J 
\ q 

I 

! 

.. . . . 

332 



r- oo 
00 
c-d 

\ 

a 
Z 
3 
0 
il 
E 
0 
0 

mi 
D- o- 

I 
i 
i 

W 
C 
W 

C 
W 

0 
c 
0 

r 
U 
.d 

H 

n 

A 

n 
I 
E 

*,i 
a- 
v- 

I 
I 

W 
C 
W 

C 
al 
n 
0 
c 
0 

J= 
U 

N 

A 

.d 

n 
I 
9. 

I 

i 

W 
C 
W 

C 
al 
n 
0 
F 
0 

c 
U 
*d 

N 

A 

a 
I 
0 

"I 
I 

$1 
I 

01 
C 
W 

c 
W 
n 
0 
c 
0 
4 

c 
U 
.d 

c 
I- 
I e. 

N 

r3 
s 

4 

I N/ Q 

333 



+ 
OT 
0 
C L -  w -  
E L = -  

€ 

U 
aJ 
.L-' 
01 
U 

VI 

l r  
I 
c c 

01 
I- --. 4 

d >I 

n z 
3 
0 
a 
E 
0 

I 
i 
i 
I 
I 

(I, 
t 
ro 
c 
c, 
01 
0 
c 
0 

c 
U 

d 

m 
01 
I 

x 

i 
I 
I 
i 

01 
C 

ro 
v 
3 
n 
0 
c 
0 

c 
U 
m 
x 
(I, 

I 

A 

i 

01 
C 
aJ 

a 
L: 
c, 
c 
0. 
m 
C 
0 
c 
0 

4 

A 

f/ t i l  

01 
C 
(I, 

C 
01 
n 
0 
c 
0 
4 

L: 
U 
m 
x 
01 
I 

H 

334 



a 
C 
r( 
c 
c 
a 
E 
C 
c 
C 

C 
c 

r 
C 
i 
C 
c 
E 

- 

W 

v1 
-0 
C 
3 
0 

a 
C 
rl 
1: + 
a 
E 
C 
C 
C 

z 
c 
C 
E 
C 
F 
1: 

c 

c U 

c 
a, 
t 
u 
0 

a: 

0 
U 
\ 
G 

c 
3 
Ln 
I 

w 
0 
W 

n 

335 



m 
Q 
3 
0 
I 

-0 
I 
Y 
U 
I 

4.- 
I 
U 

v, 
U 
C 
3 
0 
Q 

0 
U 

L 
QI 
c 
Y 
0 

0 
Z 

E 
U 

I--- 
I 
V 
U 

a 
c 
1 
C 
4. 
a 
E 
C 
c 
C 

C 
L 

I: 
C 
E 
C 
c 
E 

- 
r 

a 
c 
(1 
r + 
a 
E 
C 
c 
C 

z 
c 
L 
E 
C 
c 
r 

c 

C 

Y 
C 
I 
c 
c1 
I 
0 
c 
0 6  

C t  
u q  
1 1  
e t  
Y (  
a r  
I-I? 

cn 
C 
.d 

3 
0 
d 
d 

0 
Y 

01 
c 
I- 

* 
I 

U 

749 

3 
U 
Y 
f 
U 

u a 
c 
0 + 
U 
c 
3 
0 
L3. 
E 
0 
U 

aJ 
c1 
1 
01 
0 
c 
c 
3 
rn 

I 

> cn 
W 

0 
0 
n 

336 



c1 
CT 
Q 
3 
t3 
I 

a a a 
LL 
0 
m 
F- 
A 
3 cn 
w 
Lt: 

337 



.... . 

.. . 

. .  
. .  . .  . .  

.~ . 

. I  . . . .  

b 



I 



__ .- 
I 
I 
! 

I 
> 

. .. 

7 



UI 
3 
0 
w + 
4 .o .- 

I 

.. 1 



T .... 

__ 

I 

J 
0 

I 
! 

I 

I 

I I c 4  
I ' , i  -! - 



i -  
v) 
3 
0 

- 

\ 

'. 
f 
\ 

I' 

z 

W 
I- 

o a 

- 

t a 
o 
W 

W 
V 
W 

L 

a 

> 

0 
W 

m 

' 5  
IJ 
I W  
4 

t 

-. 

.... 

.. 

.. - . 

i 
i 

. .. i 
I 
j 

1 
I 

I 
! 

I 
I 
I 

! 
--I 

i 

. ... .. 

1 
I 

I 

I 

! i 
i I 
! 
I 

I j 

i 
! 

! 

! 

! I 



I' 

I 

I. 
i.. 

I 
i .  

L 

7- 
.- 1 

4- -I 
i 
i 
! I 

I 

I 
I ; 
! 

i 

! 

j 
I 

_ I  

I I 

j 



. 



I 

I 

. ... 



-1 



r 
i 

I 

I 

I _ _  . 



I 
I 

I' ' 

' i  

-l 

. .  

9' 

i 
- - i  

I 
I 
! 
! 
I 



! 
I 

,:.. 

I 
i 
I 

! 
i 
! 
I 

I 
I 

I 

I 
I 

! 

I 
i 
I 

I 



1 

t- u: 
LL -- 



1- ... 

\ 

'! s, 
; 
! 

I 

J 

1 

I 

w 



! 
1 1  

: >  
' C  
C ! 

! 
I .  

! 
! 
, .  

I I 

i 

i 
I 

! 

! 
i 

i 

I 
I 

i .  

I .  

I I  
I '  

I .  

! .  : .  

I 
' I  
, !  I :  

w 

353 



!J - 
1: ' 
:.; c 

I 

i 
I 

i 
I 
i 
! 

I 

, ..d 

.- 

I .  

* 
O Q X  

5 
a 
t 
4: 
T 

I 

i 

1 
I 
i 

;I 

1 
i 
i 

! 

t 

I 
! 

9 

I 
I 

I 
! 

I 
I 

I 
i 
I 

i 
1 

I 

i 
I 
! 

I 

I 



! 
I 
I 
I 

. .. 

I 
1 
i. 

I 

! 
! 

! I 

! 

. 

355 



. .  

.. 4 

.: t- 
i'! a: 

F 

0 
W 
I 

3 
0 z 

m 

z a 

z 

-z 
s: 
W 
p: 

t 
: 

356 



. .. 

\ 

i 
i 
! 

! 

' I :  

I -  

! .  ' 

. .  



:., . :  

w 
J a 
I a In 

.- 

I 

I 

. .. . 

I I  i 

1 
I - .  , ., .. 

' -.I 
I 

I !  
I 

5 

! -.- 

.. . 
! 

! '  

I 

- i  



I .  



.. 
v) 
2 

I- o 
3 

0 

a 
5 z 
f 
Y a 

-I 

v) 

i 
I 
i 
! 

I 

I 
I 
I 

1 
I 
; 
1 
I 
I 

I 

i 

.. . 



I 

. 419 .. . 

I 
. i  

i !  

j 
I 

1 
i 
i 
I 
I 
i 

. I  

I 

1 

I t 

! 

i 
I 
! 

I 

I 
i -___ . .  

I 
I 

-. d 

1 
i' W 
111 

! . I  

!:>. 
. .  
I., 



0 

rn 
0 

. . . . I _  , . , . . , . . . .  . . . e . .  . I .  

. . , . . 0  I . . . . . . . . .  . . e . . .  . * .  

rn 

co 

0 

0 
c 
al 



N 

u- 
0 
N 

Q) 

rp 
a 
a. 

NC-) 
- 0  0 -eo--- e ; ;  

N 

m 
c 
.c 
c 

c 

a e 
rg 
m 

-c 

m m  

e 

0, 
U 
.v 
L 
c 

0 0 0  0 0 0 0 0  
-: m Ln LnLn U, N Ln- c A d  A 

0. v w Y .Y w Y Y Y Y N Y Y w Y W Y 
3 
m 
0, 
r 

N N N U , U  o . - - . -  
cuooooo 
Y W Y Y W V  

0 
f 

0 0 0 0  ocooo 
o d ~ - - A m m L n L n L n L n m - - c - -  O Y Y Y Y Y Y Y Y Y W Y Y W W " Y  

1 . 3 
I " 

. . -. .- r 3 6 3  



749 

Not de tec ted 

Not Analyzed due t o  l abora to ry  error 
Averdgc o f  four tcsts 
pH r e s u l t s  i n  s tandard  u n i t s  

Conductivity rcsu l  ts i n  umhos/cm 

Concentrations r epor t ed  in  ppb 

Resul ts  i n  pCi/l 

Taken from 4 0  CFR P a r t  1 4 1  N a t i o n a l  I n t e r i m  Pr imary  Drinking 

Water Regulations -Subpart  I) - Maximum Contaminant  Levels ,  J u l y  

1 ,  1984. 

Taken f r o m  4 0  CFR P a r t  1 4 3  N a t i o n a l  Secondary  Dr inking  Water 

R e g u l a t i o n s  - S e c t i o n  1 4 3 . 3  - Secondary  Maximum Con taminan t  

Level s - 
High counts d id  not  y i e l d  any 

channel analyzer :  These 1 eve  

sainpl cs 

ndividual e l e n e n t s  using a 4096 

s a r e  d u e  t o  s o l i d s  o n l y  i n  t h e  

( 9 )  Taken from D O E  O r d e r  5 4 8 0 - 1 A :  Limit f o r  Release to  R e s t r i c t e d  

and Unres t r ic ted  Areas. 

(IO) Standard i s  fo r  Radiuiii -226 Plus  Radium -228. 

( I 1 )  Reported i n  per 100 in1 - 

112) Takcrt from World Heal th  Organi rd t ion ,  European Standards.  1970. 
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NOTES 

Nn Not Detected 
NA Not Analyzed  ( S e e  p a g e  3-4 for e x p l a n a t i o n )  
(1) Average  o f  f o u r  tests 
(2) pH r e s u l t s  i n  s t a n d a r d  u n i t s  
(3) l l o n d u c t i v i  Cy results i n  umhos<cm 
(4 )  C o n c e n t r a t i o n s  reported i n  ppb 
(5) R e s u l t s  i n  p C i / l  
(6) Taken from 40  CFR P a r t  141 N a t i o n a l  I n t e r i m  P r i m a r y  n r i n k i n g  

Water  R e g u l a t i o n s  - S u p p o r t  R - Maximum C o n t a n l i n a n t  Level 5 ,  
J u l y  1 .  1 9 8 4 ,  
Taken from 40 CFR P a r t  143 N a t i o n a l  Secondary  I j r i n k i n g  Water 
R e g u l a t i o n s  - S e c t i o n  1 4 3 - 3  - S e c o n d a r y  Maxiwin C o n t a m i n a n t  
Level  5 - 

( 8 )  H i g h  c o u n t s  d i d  n o t  y i e l d  a n y  i n d i v i d u d l  c l ~ i r i ~ n t s  u s i n g  a 
, 4096 c h a n n e l  a n a l y z e r .  These l e v e l s  a r e  due  t o  s o l i d s  o n l y  

(9) T a k e n  from DOE Order  5 4 8 0 . 1 A :  I . i in i t  for-  Ilclclls(\ t o  Re- 

(10) S t a n d a r d  i s  f o r  Radium -226 P l u s  Rddiuni -228 -  
(11) R e p o r t e d  i n  pcr 109 ml 
(12) Maximum P e r m i s s i b l e  A c t i v i t y  t a k e n  froiii I.JorId l leal- th  

O r g a n i z a t i o n .  1 9 7 0  E u r o p e a n  S t a n d a r d s -  F l d t i o n a l  P r i m a r y  
D r i n k i n g  Water  R e g u l a t i o n  fo r  gross  beta is 4 tnR/year.  

(7 )  

i n  t h e  s a m p l c s ,  

s t r i c t e d  and  U n r e s t r i c t e d  A r e a s  

3 7.1 
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NOTES 

I 

i 

NO Not Detected 

NA Not Analyzed 

(1) Average o f  four  t e s t s  

(2) pH r e s u l t s  i n  standard u n i t s  

(3) Conduct iv i ty  r e s u l t s  i n  umhos/cm 

(4) Concentrations repor ted  i n  ppb 

(5 )  Resul ts i n  p C i / l  

( 6 )  Taken f rom 40 CFR P a r t  141  N a t i o n a l  I n t e r i m  P r i m a r y  D r i n k i n g  

Water Regulations - Subpart B - Maximum Contaminant Leve ls ,  July 

1, 1984. 

(7 )  ‘Taken f rom 40 CFR P a r t  143 N a t i o n a l  Secondary D r i n k i n g  Water 

R e g u l a t i o n s  - S e c t i o n  143 .3  - Secondary Maximum con taminan t  

Levels. 

H iqh  counts  d i d  n o t  y i e l d  any i n d i v i d u a l  elements us ing  a 4096 

channel analyzer. These l e v e l s  a r e  due t o  s o l i d s  o n l y  i n  t h e  

samples . 
Standard i s  for..Radium -226 Plus Radium -228 

(8 )  

( 9 )  
(10) Reported i n  per  100 ml 

(11) Maximum P e r m i s s i b l e  A c t i v i t y  t a k e n  f r o m  Wor ld  H e a l t h  
Nat ional  Primary Dr ink ing  Organization, 1970 European Standards. 

Water Regulat ion fo r  gross beta i s  4 mR/year. 

( 1 2 )  Rad ionuc l i de  Scan i n c l u d e s  a n a l y s i s  for  K-40, h a t ,  Th-228, 

Th-230, Th-232, Tc-99, Cs-137, Sr-9(1, Ru-106, Np-237, Pu-238, 

PU-239, PU-240. 

380 



749 



cv 

a z 
3 
0 
p: 

b.i 
0 
m 
r3 
l=l 
3 
m 
2 

.. 

L 
Q) 

L 

m 

382 



74 9 

3 
3 
3 

3 

353 



?3 
3 
I z 
m 
x) 
I 

3 z 
4 4 3 3 m N cu v -  cv 

a 
z 
3 
0 
p: -n 

3 3 3 3 3 3  v v v 4 v v  
4 

r.4 
0 

c m  
m o c  3 

I 
3 
E 

.- 
3 x 
I 

* L  
W 
e, 
m 
3 
V 
C 
3 
0 
c 
-3 



3 
U 
c 
3 c 
L 
-3 

. .  
3 3 3 3 - U - J  
V V U - J A  n 

L n v  9 

3 
zr 

ml-  
3 c u  
3 3  

v 

I 

C. 

Ln ‘I) 
N N 
3 3  
3 3  

‘3 
m 

4 

cu 

I 

3 c u N c u . n N N  

4 W rn =, 3 3 3 3 3 D 
V ‘ d A  v v v v v v Zd v w v 

. . . . . .  
.n n n 

v 

c3 
cu 
9 
3 1  

- 1  

O :  

71-19 

m 
a 
0 
? I  

3 1  
I 
I 

c 

N W  
A C  
V a J  

355 



749 

(v 

F 0 
m 
I3 
l=l 
3 
m 
2 

0 
a 
L L  
u 

m 
W 

3 
3 
L 
'3 

d 

'+ 
c 
3 

3 
3 
m 
a. 

386 



7 49 

c3 z 
H 
d 

2 cn 

-N 

a 
z 
3 
0 
p: 

lk 
0 
cn 
E 
d 
3 cn 
2 

.. 
4 4 

Ln U 
c3 

3 U 

m 
3 
3 

3 

4 



749 

. .  

.c3 z 
I4 
GI 

8 cn 

N 

a z 
3 
0 
G 
k4 
0 
m 
E cl 
3 cn w 
p: 

o w  
c 
- Q  
a €  
a n  

3 
-0 
c 

, 3  0 

a 
a 

I 

e, 
c 
W 
c 

338 



h 

n 

cv 

0 
a 
f 
LL 

- a a  
U a J  
.c u u 
o c x  

L 
3 
0 
L 
-3 

.* 
I 

Q 

N 
I 
1 

4 
l 
a 

NI) 

3 3  n 
3 N  P- 

n N 
3 
3 
3 

0 
9 3 
h 3 

- 
d 
v 

h X 

339 



749 

u 
p: 

Crl 

C 

. . . . . .  
N 3 3 0 - .a cu zn 

3 N .n 3 
N U 3 3  

3 3 3 3 ; n 3  . . . . . . .  34332% 
N 

4 0 . n 3  
m c u 3 3  

3 3 3 3 3.3 _ - . .  

N 3 3 3 3 Z  cu 

c 

I 

. . . . . .  
3 3 3 3 0 3 3  
v v v r - v v  

3In33-0 
5 3 3  3 3 3  
3 .3 N 3 3 3. . . . . .  



- 
r 

3 > > 
? I  

' :  
n 
N 
3 
5 
3 
V 

I 

3 
L 

I 
U 

n 
N 
c 
d - d In . 

d 

I 
U 

a 
U 
UI 
4 
I r 

\ 

N 
4 

? :  
= ;  

.. 
m 
10 
4 
I 

3 x v -. 
Uin 
r, 3 
- 3  

3 3  
. -  D d  

m 
.n 
4 

I - 
3 
L 

A 

N 

? :  
= :  

d 
Q 
d 
4 
I 

3 
N 
3 

- I  

= ;  
I 

In 
e 

I 
2- 

4 - 
z 

A 

3 
- 3  

? I  

x) 

4 

I 
3 z 



d m 
m 
3 

I 

N 

m 
3 

I 

'0 
.n 
4 
I 

SL 
X 

4 
I 

If) 
0 

cu 
I 

3 
Ln 

-0 
3 
cu 
I - 
2 
m 
3 
N 
I - 

2 
0 
x) 

3 z 

d 

I 

m 

4 
I 

30 

3 r 

Y- 
3 C 

m 

W 
J, 

m 
n 

c 
4 

LL 
u 

rg 
1, 
c 

c 

-0 

c, 
c 

- 

0 3 3 - 0 3  
v v v . v v  

N 
*n.n  3 9 3 . a  ncu 
9 3 c u - 3 N 3 3 - 3 3  

3 3 3 3 3 4 x 3 3 3 0  

n . n m  3 3 0 ' 3  cncu 
3 3 N 3 0 a 3 3 a 3 0  

3 3 3 3 3 .u 3 3 Ln 3 5 
v v v  v w v  v v  

3 3 N 3 3 d 3 3 N 3 N  

3 3 3 3.3  3 c3 3 3 3 3 
v v v  y m v v w v  

. . . . . .  
v v v  .U v . v v  v v  

3 3 0 N 3 ;D m 3 d 3 3 . . . . . . . . . . .  
cu 
0 . a 3 . m  

3 . . . . . . . .  3 3 d 3Ln-I) 3 3- 3 . .  3 

3 
u m c  

& . C  

m e  
L n w  

. 4  

3 3 ' 0 3  
3 N 3 3  

3 n y 3 a 3  . . . .  

c 
3 
3 
c 

* '3 

3 3 3 '9 0 3 
v V d V V  4 

c, 
c 
W 

W 

392 



749 

Q 
n 
4 

I 
‘1 
I 

4 

0 
3 
3 

3 

3 n 

T> 
3 
N 
I 

1 r 

cun 
3 N  d 

3 3  =T 

3 
E 

n 
.I) n 
3 N  N 
3 3  D . .  

3 
3 

3 

393 



749 : 

NOTES 

( 7 )  

Not Uetected 
Not Analyzed 
Average of four  tests 
pH r e s u l t s  i n  s t anda rd  u n i t s  
Conduct ivi ty  r e s u l t s  i n  umhos/cm 

Concentrat ions repor ted  i n  ppb 
Results i n  p C i / l  

Taken from 4d CFK P a r t  141 National Interim Primary D r i n k i n y  

Water Regulat ions - Subpart  B - Maximum Contaminant Levels, 
Ju ly  1, 1984. 

Taken from 40 CFR Part  143 National Secondary Urinkiny Water 
Regu 1 a t  i ons - Sect  i on 143.3 - Secondary Maxi mum contami nant 
Levels . 
High counts d id  not  y i e l d  any ind iv idua l  elements us ing  a 4096 
channel analyzer .  

samples. 

Standard i s  f o r  Radium -226 Plus Radium -228 

These leve ls  a r e  due t o  s o l i d s  only i n  t h e  

Reported i n  per 1 U O  ml 

Maximum Permiss ib le  Ac t iv i ty  taken from World Health Organi- 
za t ion ,  1970 European Standards.  National Primary Urinking 

Water Regulation f o r  gross beta  i s  4 mR/y.ear. 

Radionuclide Scan includes a n a l y s i s  f o r  K-40, Unat, Th-228, 
Th-230, Th-232, Tc-99 Cs-137, Sr-90, Hi-106, Np-237, Pu-238, 

Pu-239, Pu-240. 

WMCO S p l i t  Sample - Analyzed f o r  Uranium a t  t h e  FMPC; Resu l t s  
in  mg/l. 
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( 7 )  

(9) 

(14)  

Regulat ions - Sect ion 143.3 - 
Levels. 
High counts  d id  not y i e l d  any 
channel ana lyzer .  These 1 eve 
sampl es. 

Not Detected 
Not Analyzed 
Average of f o u r  tes ts  
pH results i n  s tandard  u n i t s  
Conduct ivi ty  r e s u l t s  i n  umhos/cm 
Concentrat ions repor ted ' ih  ppb 
Results i n  pCi / l  
Taken from 40 CFR Pa r t  141 National In te r im Primary Drinking 
Water Regulat ions - Subpart  B - Maximum Contaminant Levels, 
J u l y  1, 1984. 
Taken from 40 CFR Pa r t  143 National Secondary D r i n k i n g  Water 

Secondary Maximum contaminant 

ind iv idua l  elements using 
s a r e  due t o  s o l i d s  only 

a 4096 
n the 

Standard i s  f o r  Radium -226 Plus  Radium -228 
Reported i n  per 100 ml 
Maximum Permiss ib le  A c t i v i t y  taken  from World Health Organi- 
z a t i o n ,  1970 European Standards.  National Primary Drinking 
Water Regulation f o r  gross be ta  i s  4 mR/year. 
Radionuclide Scan inc ludes  a n a l y s i s  f o r  K-40, h a t ,  Th-228, 
Th-230, Th-232, Tc-99 Cs-137, Sr-90, Ru-106, Np-237, Pu-238, 

WMCO S p l i t  Sample - Analyzed f o r  Uranium a t  the FMPC; Results 
i n  mg/l. 
Taken from World Health Organizat ion European Standards ,  1970. 

PU-239, PU-240. 
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749 
Standn rds 

Primary ( 6 )  Secondary ( 7 )  Recommended (14) 

Chl o r i d c  
I r o n  
Manganese 
Phenols 
Sod i urn 
Su l fa te  

S i  1 ver 
Arsenic 
Barium 
Calcium 
Cadmi um 
Cyanide 
Chromiun 
- Total  
- Hexavalent 

Copper 
F1 uo r ide  
Mercury 
Pot ass i un 
Magnes i urn 
Nickel  
N i t r a t e s  
Lead 
Phosphorus, 

t o t a l  
Selenium 
Zinc 
T.D.S. 
C.O.D. 
pH-lab (1)  ( 2 )  
Conduct iv i t y -  

l a b  ( 1 )  ( 3 )  
T.O.C. 
T.O.X. 
C O ~  i form (10) 
Lindane ( 4 )  
Endr in  (4 )  
Methoxychlor ( 4 )  
Toxaphene (4 )  

2,4,5-TP, Si1 vex 

Gross Alpha (5)  
Gross R e t a  ( 5 )  
Radium, Total  ( 5 )  
Radionuclide 

Scan ( 5 )  ( 1 2 )  

2,4-D (4 )  

( 4 )  
V O C ' S  (4 )  

409 , 
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' C h l o r i d e  
I r o n  
M a n g a n e s c  
P h e n o l  s 
Sod i u n  
S u l f a t e  

Si  1 v e t  
A r s e n  i c 
B a r i u m  
Cal ci urn 
Cadmi um 
C y a n i d e  
Ch r o m i  u n  
- T o t a l  
- H e x a v a l e n t  

C o p p e r  
F1 u o r i  d e  
Mercury 
P o t a s s i u a  
Magnes  i um 
Nickel 
N i t r a t e s  
L e a d  
P h o s p h o r u s ,  

t o t a l  
S e l  e n i  um 
Zinc 
T.0.S- 
C -0.0 .* 
p H - l a b  (I) ( 2 )  
C o n d u c t i v i t y -  

T.O.C. 
T.O.X. 
C o l i f o r m  (10) 
L i n d a n e  ( 4 )  
E n d r i n  ( 4 )  
M e t h o x y c h l o r  ( 4 )  
T o x a p h e n e  ( 4 )  

2 . 4  ,S-TP,  S i  1 v e x  

Gross A l p h a  (5) 
Gross B e t a  ( 5 )  
R a d i u m ,  T o t a l  ( 5 )  

l a b  ( 1 )  ( 3 )  

2.4-0  ( 4 )  . 

( 4 )  
V O C ' S  ( 4 )  

- .  R a d i o n u c l i d e  
S c a n  ( 5 )  ( 1 2 )  

74  g -. 

5 t a n d a  r d s  

Recommended ( 1 4 )  P r i m a r y  ( 6 )  S e c o n d a r y  ( 7 )  

-e- 

5.0 
500 

6.5-8.5 
--- 

. ..  

--- 
9.05 



I. 

. .  

# . I  

. . I  ." 

. .  . ,  
. i . .  
_.. 

Not Detected 
Not Analyzed 
Average of f o u r  t e s t s  
pH results i n  s t a n d a r d  u n i t s  
Conduct iv i ty  results i n  umhos/cm 
Concent r a t  i ons r e p o r t e d  i n  ppb  
Resul t s  i n  p C i / l  
Taken from 40 CFR P a r t  141 Nat ional  I n t e r i m  Primary Drinking 
Water Regula t ions  - Subpart  B - Max.imum Contami n a n t  L e v e l s ,  
J u l y  1,  1984. 
Taken from 40 C F R  P a r t  143 Nat ional  Secondary D r i n k i n g  Water 
Regula t ions  - S e c t i o n  143.3 - S e c o n d a r y  Maximum c o n t a m i n a n t  
Leve 1 s . 
High counts  d i d  n o t  y i e l d  any i n d i v i d u a l  e lements  using a 4096 
channel a n a l y z e r .  These l e v e l s  a r e  due t o  s o l i d s  o n l y  i n  t h e  
samples. 
Standard i s  f o r  Radium -226 Plus Radium -228 
Reported i n  p e r  100 ml 
Maximum P e r m i s s i b l e  A c t i v i t y  t a k e n  from World Heal th  Organi- 
z a t i o n ,  1970 European S t a n d a r d s .  N a t i  o n a l  P r i m a r y  D r i n k i n g  
Water Regulat ion f o r  g r o s s  b e t a  i s  4 mR/year. 
Radionucl ide Scan includes a n a l y s i s  f o r  K-40, U n a t ,  Th-228,  
Th-230 , Th-232,  Tc-99 Cs-137, Sr -90 ,  Ru-106 , Np-237, Pu-238, 

WMCO Spl i t  Sample - Analyzed f o r  Uranium a t  the FMPC; Results 
i n  mg/l. 
Taken f r o m  World Heal th  O r g a n i z a t i o n  European S t a n d a r d s ,  1970. 
,VOC's detected i n  MW-19d. 

PU-239, PU-240. 

COMPOUND RESULT 

Tr ich lorof luoromethane  
1 , l - D i c h l o r o e t h e n e  
2-Propanol 
Trans-1,2-Dichloroethene 
Chloroform 
l , l , l - T r i c h l o r o e t h a n e  
1 ,2-Dichloroe thane  
Carbon t e t r a c h l o r i d e  
Benzene 
T r i c h l o r o e t h e n e  

15.7 ug/l  

4000.0 ug/l  
37.6 ug/l 
41.6 ug/l  
27.5 ug/l 
29.3 ug/ l  
10.5 ug/l 
18.5 ug/l  
58.1 ug/l 

22.9 ug/l 

Bromodichloromethane 22.0 ug/ 
To1 uene 28.5 ug/ 
Dibromochloromethane 14.6 ug/ 
Tet rachl  oroe thene  36.3 ug/ 
Bromoform 34.1 ug/ 
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HOWARD 
LABORATORIES, 

INC. 

3601 S. DIXIE DRIVE 
DAYTON, OHIO 45439 

(513) 2948856 

MAILING ADDRESS: 

POST OFFICE BOX 369 
DAYTON, OHIO 45449 

J u l y  28, 1987 

M r .  David Jones 
Westinghouse Materials Company of Ohio 
Pos t  Off i ce  Box 398704 
C i n c i n n a t i ,  Ohio 45239 

Dear Dave: 

Enclosed you w i l l  f ind a l l  d a t a  generated from t h e  ana lyses  of your May, 1987, 
sampling for  your groundwater monitor ing program. This d a t a  inc ludes  a 
computer pr int-out  of a l l  chemical /physical  da t a  p lus  ind iv idua l  c h a r t s  and 
t a b u l a r  da ta  for  the  r a d i o l o g i c a l  s t u d i e s .  These l a t t e r  s t u d i e s  include 
l i n e a r  regress ions  t o  ob ta in  lower d e t e c t i o u  l i m i t s  and s imultaneously provide 
mu1 t i p l e  analyses  per sample. 

A l l  da t a  was performed per pro tocol  p lus  add i t iona l  analyses  w e r e  performed 
f o r  QAfQC purposes. Although a l l  d a t a  was w e l l  w i th in  QC, l i m i t s ,  the  v o l a t i l e  
samples  exhib i ted  a severe problem during the analyses .  This  problem w a s  a 
r e s u l t  of acetone and cyclohexane contamination i n  some of t h e  samples. 
l e v e l s  of acetone and cyclohexane were s u f f i c i e n t l y  high t o  warrant  a thorough 
review of cu r ren t  and previous d a t a  f o r  v o l a t i l e  organics .  

Previous da ta  ind ica ted  acetone and 2-propanol contamination while the  present  
d a t a  yielded acetone and cyclohexane contamination. Since the  l e v e l s  were 
q u i t e  high, some samples required d i l u t i o n s .  Some b o t t l e s  w i th in  the same s e t  
d id  not conta in  the same amount of contamination. We then reviewed the  raw 
GCMS v o l a t i l e  da ta  from the previous sampling. T n i s  da t a  is maintained on mag 
t ape  p e r  USEPA protocol  and i s  e a s i l y  reviewed. This  review revealed two 
po in t s :  F i r s t ,  acetone and 2-propanol were present in  the  previous samples 
and a t  r e l a t i v e l y  similar concen t r a t ions  for  each sample b o t t l e  wi th in  a set . .  
Next, t h i s  review y ie lded  a gross  e r r o r  on our p a r t  i n  r epor t ing  v o l a t i l e s  i n  
w e l l  19-D f o r  November, 1986, on our  report number 8611844. The a n a l y s t  
r epor t ed  the  resul ts  of a spiked sample of wel l  19-D. Although ,some samples 
are spiked f o r  QA/QC, these  samples are never to  be repor ted .  I personal ly  
checked and v e r i f i e d  the  c a l c u l a t i o n s  but f a i l ed  to check the t r u e  i d e n t i t y  of 
t h e  sample. Our mag t apes  c o n t a i n  a l l  such da ta  inc luding  ana lyses  of w e l l  
19-D without a sp ike  (except  fo r  su r roga te s  and i n t e r n a l  s t anda rds ) .  This  
d a t a  ind ica ted  no compounds were de tec t ed  i n  w e l l  19-D f r a n  t h e  November, 1986 . 
samples except the  acetone and 2-propanol. As a r e s u l t  of our error, we have 
modified our procedures for v e r i f i c a t i o n  to  inc lude  true i d e n t i t y  of t h e  
sample and GCMS f i l e  r e fe rence  numbers. A cor rec t ed  copy of our r epor t  number 
8611844 which includes t h e  November, 1986 da ta  is  enclosed.  

The 

- -  a 
419 

\ 

ENVlR ONMENTA L CONSUL TI NG WATER QUALITY MON ITORl NG 

BACTERIOLOGICAL & CHEMICAL ANALYSES 



' Mr. David Jones -2- July 28,  1987 

Concerning the acetone and cyclohexane, we have now assumed t h i s  to be a 
contamination as a result  of rinsing b a i l e r s  between wells .  There were no 
problems with acetone and cyclohexane contamination for other fractions of 
samples c o l l e c t e d ,  such as TOC, metals  and others. 
same set  of three v o l a t i l e s  contained enough acetone and cyclohexane t h a t  
d i l u t i o n s  were required while other b o t t l e s  for the t3me well  did not.  

As a r e s u l t  of these two problems, we have i n i t i a t e d  a modification i n  our 
v e r i f i c a t i o n  procedures. 
f i l e  reference number and true i d e n t i t y  of a l l  samples to prevent erroneous 
reporting.  
on b a i l e r s .  Although 40 CFR 265 references cleaning of such devices,  the 
Guidance Document "RCRA Ground-Water Monitoring Technical Enforcement Guidance 
Document'' leaves s u f f i c i e n t  l a t i t u d e  that i f  dedicated samplers not a v a i l a b l e ,  
then "appropriate" cleaning procedures should be used. 
b e l i e v e  deionized water rinse only i s  "appropriate". 

Some bott les.  within the 

This modification will include a v e r i f i c a t i o n  of the 

The second problem could be solved by eliminating solvent rinses 

For v o l a t i l e s  we 

I f  you have any quesitons concerning the above, please do not h e s i t a t e  to  
c a l l .  

Respectful ly  , 

David L.  Howard, Ph.D. 
President 

DLH/mrh 

Enclosures 
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PARAMETER: 

TOX 

TOC: 

Sp. Cond.: 

pH : 

CALCULATED T'mc STATISTICS 

WELL NUMBER (1) 

M W - 1 2  MW-19TP MW-21TP 

Mean 1 0  1 0  1 0  
Variance 0.0 0.0 0 
T '  -2.1 9 -2.1 9 -2.1 9 
Tc 1.73 1.73 1.73 
Increase No No No 

Mean 1 5.5 3 
Variance 0 0.33 0 
T '  N/A 15.59 N/A 
Tc N /A 2.35 N/A 
Increase No Yes YeS 

Mean 8 7 7  2522.5 9 7 0  
Variance 0 34425  3654  
T '  -7 .62  16.1 5 -0 .92  
Tc 1.73 2.33 2.21 
Increase No Yes No 

Mean 7.81 6.73 7.1 8 
Variance 3.3E-05 0.000292 0.000467 
T '  4.71 -34.63 - 1  7.79 
Tc 2.1 1 2.20 2.25 
mange Incr. Decr. Decr. 

MW-22TP 

37.5 
27.67 
- 2 . 1  5 

1.73 
No 

3.75 
0.25 

11 .oo 
2.36 

YeS 

2 0 2 0  
19000  
14.38 

2.32 
YeS 

7.01 
0.0001 58 

2.1 5 
Decr. 

- 2 4 . 7 9  

(1) Each well compared to MW-12 background values 



7q 9 

CALCULATED T V c  STATISTICS 

WELL NUMBER (2) 

s w - 2  

Mean 12.25 1 0  1 0  1 0  26.5 
Variance 13.58 0 0 0 1.67 
T '  -2 .21 -2.21 -2.21 -2.21 -2.1 9 

1.75 1.75 1.75 1.75 
No No 

Tc 1.75 
Increase bb No No 

PARAMETER: MW-19s MW-19d M w - 2 1 ~  MW-22s 
TOX 

TCC: 
Mean 1 1 1 1 1 
Variance 0 0 0 0 0 
T '  N /A N/A N/A N/A N/A 
Tc N/A N/A N/A N/A N /A 
Increase No No bb No No 

Sp. Cond.: 
Mean 1037.5 1 0 9 0  1105  1062.5 597.25 
Variance 1091.67 0 4300  91.67 6.25 
T '  22.12 87.132 13.54 58.85 - 1  1.41 
Tc 2.3 1.75 2.34 2.04 1.79 
Increase Yes YeS YeS YeS No 

pH: 
Mean 7.33 7.05 7.29 7.31 7.38 

0.0003 Variance 
T '  -0 .23  -12.91 -1.86 - 0 . 9 6  2.14 
Tc 2.17 2.1 7 2.34 2.27 2.28 

6.7 E- 05 6.6 7 E - 0 5 0.0 0 0 4 6 7 0.0 0 0 29 2 

mange None Decr. None None None 

(2) Each well compared to SW-2 background values 




