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Figure 31.--Simulated distributions of nitrate concentration in ground water at three transverse
sections underlying and downgradient from a 2-square-mile source area with 1,024 septic systems
in a uniform distribution of 0.8 septic systems per acre.
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EXPLANATION

El Septic systems are located at the centers
of 0.625-acre lots as shown in the enlarge-
ment. The 2-square-mile source area
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Figure 32.--Simulated distributions of nitrate concentrations in ground water at three transferse
sections underlying and downgradient from a 2-square-mile source area with 2,048 septic systems
in a uniform distribution of 1.8 septic systems per acre.
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Natural Nitrate

After the initial round of sample collection in 1986, it
was noted that the elevated concentrations of nitrate found
in ground water generally corresponded to locations where
it was estimated that nitrogen sources of sufficient magni-
tude to account for the observed concentrations were
present. A possible exception was ground water sampled
from wells open to the Saddle Mountains Basalt along the
northeast flanks of Badger and Candy Mountains in
Benton County (T.9 N, R.28 E., pl. 1). Here, it was diffi-
cult to attribute nitrate concentrations as large as 52 mg/L
NOj3-N to the observed land use, which was scattered
houses surrounded by undeveloped land, pasture land, and
orchards. This observation, along with information docu-
menting the presence of natural nitrate at locations else-
where in the United States (Mansfield and Boardman,
1932), and possibly in the State of Washington (Fretwell,
1979), indicated the need to collect soil and sediment sam-
ples to determine concentrations of natural nitrate. Addi-
tional background information about the occurrence of
natural nitrate is given in the supplemental information
section.

Although some sediments collected in the study area
contained large concentrations of natural nitrate, three
conditions make it virtually impossible to verify the occur-
rence of natural nitrate in ground water. Only a limited
number of soil and sediment samples were collected and
analyzed. Secondly, we have a limited understanding of
the manner in which natural nitrate, if present in soils and
sediments, 1s leached into ground water. Thirdly, nitrogen
fertilizers have been applied in many parts of the study
area, thereby preventing a simple comparison between
concentrations of natural nitrate in soils and sediments and
nitrate concentrations in underlying ground water.

Nitrate in Soils and Sediments

Soil and sediment samples were collected at 11 sites
in Benton, Franklin, and Grant Counties (fig. 33) and ana-
lyzed for nitrate and moisture content. In Benton County,
the samples were collected from fine-grained sediments of
the Touchet Beds in Badger Coulee. Two of the five sam-
pling sites were on undeveloped land (table 9) where
known anthropogenic activities that may have contributed
nitrate to the subsurface are limited to the grazing of sheep
on natural vegetation and to atmospheric deposition. The
other three sites were on cropland and were selected to
provide comparative data. In Franklin and Grant
Counties, all sampling sites were on undeveloped land,
where samples were of the soils and underlying Touchet

62

Beds or Ringold Formation (table 9). Although the sam-
pling sites in Grant County are located north of the study
area, conditions are similar to those in the study area.

Corehole and outcrop samples were collected by hand
using either an auger or a shovel. In contrast to corehole
samples, borehole samples were collected with a coring
device attached to a hollow-stem auger drilling rig. The
borehole samples from Grant County were provided by
the Bureau of Reclamation. The samples, which were
sealed in plastic bags or in plastic core-barrel inserts, were
stored at 4°C until analyzed.

A 5-gram subsample was weighed, dried at 105°C for
24 hours, cooled, and reweighed to determine water con-
tent by weight. Nitrate was extracted by mixing 20 grams
of an undried subsample with 100 milliliters of deionized
water and shaking the mixture for 1 hour on a wrist-action
shaker. The aqueous phase, which was separated from the
solids by centrifugation, was then analyzed for nitrate.
Concentrations are reported as milligrams of NO3-N per
kilogram of dry soil or sediment (table 9). These units are
equivalent to parts per million.

The precision of the sampling and analytical proce-
dures was determined by analyzing 23 duplicate samples
(table 21). The median difference between nitrate concen-
trations in sample pairs was 16 percent.

Nitrate concentrations in 59 soil and sediment sam-
ples collected at eight sites located on undeveloped land
ranged from 0.3 to 24.3 mg/kg NO3-N (table 9). The
median concentration in samples collected at these sites
was 1.5 mg/kg NO3-N. Concentrations of 16.8 to
20.2 mg/kg NO3-N found in samples collected from bore-
hole no. 2 on undeveloped land in Badger Coulee are of
the same order of magnitude as the overall maximum con-
centration of 27.4 mg/kg NO5-N, which was found in a
soil sample collected from corehole no. 3 in a wheat field
in Badger Coulee (table 9). It is not known if 27.4 mg/kg
NOs-N represents a typical maximum nitrate concentra-
tion in soils beneath fertilized cropland in the study area.
It is, however, similar to the maximum concentration of
23.1 mg/kg NO3-N found by Spalding and Kitchen (1988)
in soil samples collected beneath a test plot receiving
annual treatments of 400 1b of nitrogen fertilizer per acre.
This application rate is large and exceeds the recom-
mended maximum annual application for irrigated pota-
toes of 320 1b of nitrogen fertilizer per acre (Washington
State University, 1974).



Table 9.--Nitrate and moisture content of soil and sediment samples

[Depth, below land surface or from top of outcrop; <, less than; --, no data]

Nitrate as N, Water

in milligrams content
Sampling Depth Description per kilogram by weight
location (feet) of material dry weight (percent)

Soils and underlying Touchet Beds in Badger Coulee, Benton County, Wash.

Borehole No. 1, 2-2.5 silt, fine sand 1.3 5.5
09N/27E-26N, 7.9-8.3 silt, fine sand 4.0 4.4
undeveloped land, 9-10.5 silt 5.4 6.7
slight incline 14-15.5 silt 13.4 53
near bottom of 19-20.5 silt, sand 4.7 6.0
ravine, sample 24-25.5 silt 29 6.3
collected 29-30.5 sand 2.3 5.8
10-11-88 34-35.5 sand, silt 2.9 14.9
39-40.5 sand, silt 5.4 16.9
49-50.5 sand, silt 2.0 26.9
53 cobbles, no sample
Borehole No.2, 4-5.5 silt 0.8 4.8
09N/27E-26M, 9-10.5 silt 4.7 5.0
undeveloped land, 14-15.5 silt, very compact 16.8 5.4
hilltop, sample 19-20.5 silt 18.4 7.1
collected 24-25.5 silt 20.2 4.9
10-12-88 29 rock, no sample
Corehole No. 1, 1-14 fine sand, silt 4.5 6.8
09N/27E-35D, 2-2.4 fine sand, silt 2.4 4.8
cropland idle 4-42 fine sand, silt 9.4 4.0
since about 1980, 8-8.4 fine sand, silt 0.70 5.0

grass cover, slight
incline near bottom of
hill, sample collected

06-22-88

Corehole No.2, 1-1.4 fine sand, silt 9.8 14.6
09N/27E-35D, 2-2.4 fine sand, silt 0.8 9.8
cropland 4-4.2 fine sand, silt <0.50 79
(1988, alfalfa, 7.8-8.2 fine sand, silt <0.50 9.3

1987 oats, 1981-86,
idle), slight incline
near bottom of hill,

sample collected
06-22-88
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Table 9.--Nitrate and moisture content of soil and sediment samples--Continued

Nitrate as N, Water

in milligrams content
Sampling Depth Description per kilogram by weight
location (feet) of material dry weight (percent)

Soils and underlying Touchet beds in Badger Coulee, Benton County, Wash.--Continued

Corehole, No. 3, 1-1.4 fine sand, silt 27.4 21.4
09N/27E-35H, 2-24 fine sand, silt 23.1 17.6
cropland (1988 4-4.4 fine sand, silt 29 14.5
wheat, 1987 7.8-8.2 fine sand, silt 1.2 13.8

potatoes, 1984-86
alfalfa), slight incline
near bottom of hill,

sample collected

06-22-88

Soils and underlying sediments in Franklin County, Wash.
Jackass Mountain surface medium-fine sand 2.5 10.2
corehole, 1 medium-fine sand 1.0 8.5
11N/30E-17P, 2 sand with caliche fragments 0.50 6.7

undeveloped land,
hillside, sample

collected

11-16-88

White Bluffs, outcrop 3 fine sand 0.30 23
13N/27E-11, 6 caliche, sand 1.5 4.8
undeveloped land, 20 clayey fine silt 1.5 28
exposed face of 50 clayey fine silt 243 3.0
upper Ringold 100 silt, clay 4.3 4.6
sediments, collected

11-21-88

Soils and underlying Touchet Beds or upper Ringold Formation in Grant County, Wash.

White Bluffs, outcrop 20 fine sand 1.3 1.5
14N/27E-16L 71 sand 0.30 7.7
undeveloped land, 73 sand, silt 43 2.4
sample collected 75 hard sand 0.30 52
11-20-88

64



Table 9.--Nitrate and moisture content of soil and sediment samples--Continued

Nitrate as N, Water

in milligrams content
Sampling Depth Description per kilogram by weight
location (feet) of material dry weight (percent)

Soils and underlying Touchet beds or upper Ringold Formation in Grant County, Wash.--Continued

Borehole No. 88-9, 28-30 fine silt, clay 1.5 --
14N/27E-22Q, 58-60 fine silt, clay 2.5 -
undeveloped land,

level ground,

sample collected

08-00-88
Borehole No. AH18, 0-2 medium-fine sand 1.8 1.6
14N/27E-23M, 2-4 medium sand basaltic 2.0 1.7
undeveloped land, 4-6 medium sand basaltic 0.80 2.0
level ground, 6-8 medium sand basaltic 0.80 1.7
sample collected 8-10 medium sand basaltic 0.80 4.6
07-06-89 10-12 medium sand basaltic 1.0 3.0
12-14 tan silt 1.5 12.2
14-16 tan silt 2.5 13.4
16-18 tan silt 3.0 13.7
18-20 tan silt 2.8 10.8
25 silt, some clay 3.0 21.6
30 silt, fine sand 1.3 9.8
35 silt 1.0 11.0
40 silt, fine sand 0.50 4.7
45 silt, clay 1.0 12.2
50 silt, clay 2.0 14.8
Borehole No. AH20, 0-1.5 fine-medium sand 2.0 59
14N/27E-24C, 1.5-4 caliche and sand 1.5 13.7
undeveloped land, 4-6 sand and caliche 0.80 10.0
top of ridge, 6-8 sand, silt, caliche 1.0 8.1
sample collected 8-10 sand, silt, caliche 1.0 8.8
07-06-89 10-12 sand, silt, caliche 2.8 15.2
12-14 sand, silt, caliche 1.3 14.0
14-16 sand, silt, caliche 1.5 11.8
16-18 silt, sand, hard 1.0 12.0
18-20 silt, sand, hard 0.80 11.3
25 silt, fine sand 1.0 9.1
30 silt, fine sand, clay 0.80 6.9
35 silt, fine sand, clay 0.5 9.2
41 silt, fine sand, clay 1.8 6.5
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Volume-weighted average concentrations of 4.4 and

11.9 mg/kg NO5-N in vertical sample sequences from
borehole nos. 1 and 2, respectively, in Badger Coulee
(fig. 33) were the largest average concentrations found at
sampling sites on undeveloped land. The larger average of
concentrations in samples from borehole no. 2 is a result
of the abrupt increase in nitrate concentrations in samples
collected below a depth of 14 ft (fig. 34). An extremely
compact layer of sediment was present at a depth of
approximately 15 ft at this site. It is probable that by
reducing the downward percolation of recharge water, this
compact layer retards the leaching of nitrate present in the
deeper sediments. It is not known if this compact layer
was deposited with the sediments or is the lower extent of
a wetting front where the evaporation of soil water has
deposited a layer of salt.

Differences in amounts of recharge at the locations of
borehole nos. 1 and 2 also may affect nitrate concentra-
tions in soil profiles. Borehole no. 1 was located in a
depression at the bottom of a ravine, where erosional fea-
tures indicate that surface runoff from upslope locations
during intense rainfall may contribute to subsurface
recharge. In contrast, borehole no. 2 was located at the top
of a small hill, where recharge is limited to some percent-
age of the amount of precipitation falling on the overlying
land surface. Larger amounts of recharge at borehole no. 1
may have leached nitrate from the underlying soils and
sediments.

For comparison, it is helpful to convert nitrate con-
centrations in samples from individual boreholes to a
hypothetical mass of nitrate contained in a given thickness
of sediments underlying an area larger than the cross-
sectional area of the borehole. This is done by multiplying
the volume-weighted average concentration of nitrate in
samples from a borehole by the average density of the sed-
iments, to compute the average mass of nitrate per unit
volume of sediment. Based on the work of Klein and
Bradford (1979), the average density of sediments is
assumed to be 1.6 g/cm3. The average mass of nitrate per
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unit volume of sediment is then multiplied by the depth of
the borehole, or an arbitrary depth, to obtain the mass of
nitrate per unit area of land surface. An assumption
implicit in this computation is that the average mass of
nitrate per unit volume of sediment in the borehole repre-
sents the average in the sediments underlying the unit area
of land surface represented. If that area is an acre, then the
result is expressed in pounds of nitrate per acre.

The average mass of nitrate per unit volume of sedi-
ment in borehole no. 2 in Badger Coulee is equivalent to
2,590 Ib of NO3-N in a block of sediments 50-ft thick
underlying an acre of land. The equivalent amount for
borehole no. 1 in Badger Coulee is 964 1b NO3-N per acre.
In contrast, the amount of nitrate in borehole AH18 in
Grant County is equivalent to only 341 1b per acre for
50-ft thickness of sediments.

Although the presence of natural nitrate in soils and
sediments at selected locations in the study area has been
demonstrated, these data, along with other available data,
are insufficient to determine directly if any of the nitrate in
ground water is derived from natural sources. Even with
additional soil and sediment analyses, this determination
would be very uncertain because (1) the available sam-
pling locations are too widely distributed to accurately
estimate the mass of natural nitrate present before the
introduction of agriculture; (2) it is difficult to estimate the
rate at which natural nitrate salts may be, or may have
been, leached into the ground water and to quantify the
effects of subsequent dilution of the nitrate by ground
water; and (3) fertilizers have been applied in most loca-
tions, where the percolation of irrigation water may have
leached natural nitrate salts into the ground water.

Although the presence of natural nitrate in ground
water was not directly confirmed, historical data collected
at various locations in Franklin County permit limited
inferences about the occurrence of natural nitrate in parts
of the ground-water system.
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67

w

@

~



‘uojburysepp ‘Ajuno) uojusg

‘eano) 19bpeg u1 s8)is 9aiy) Je yidep JO uolouN) B SB SJUSWIPAS pue S|I0S Ul SUOIJBIIUSdU0D dlellIN--"¥€ ainbid

WVHOOTIN H3d SWVHOITTIA NI ‘NIDOHLIN SV J1VHLIN

(VI S 14 114 Sl oL S 0

og

jer4

0c Sl oL S 0

0og

14 0¢ Sl oL e 0

l | | | |

| I T I

| | ] |

T T _ _ T g9

0S

o€

| | I | | 0

£861 SIOLVIOd ‘8861 LVIHM
71IH 40 WO1109
€ 'ON 3T0H3402

aNV1 A3dOT13A3IANN
T1IH 40 dO1
¢ 'ON 370H340d

aNV1a3adoT13AIANN
T1IH 40 NOL104d
L 'ON 370H3HO9

1334 NI ‘30V44NS ANV MO138 H1d3d

68



Inferences From Historical Data

Ringold Springs, 12N/28E-24F018S (fig. 20), started
flowing in October 1957 as a result of rising ground-water
levels caused by increased recharge from surface-irriga-
tion water (Walters and Grolier, 1960). The concentration
of nitrate in water from Ringold Springs has increased
from 1.2 mg/L NO5-N when it was first sampled in
March 1958 to the present (1988) level, which typically
varies between 4 and 7 mg/L NO5-N (fig. 35). During the
same time interval, bicarbonate concentrations in Ringold
Springs water have increased, sulfate and chloride concen-
trations have decreased, and dissolved-solids concentra-
tions (represented as total milliequivalents per liter) have
decreased slightly (fig. 35, and tables 13 and 18). The ini-
tially large concentrations of sulfate and chloride in
Ringold Springs water are consistent with the observation
by Newcomb (1972) that with the introduction of irriga-
tion water into the Columbia Basin, salts containing sul-
fate and lesser amounts of chloride were flushed from soils
and sediments into the ground water. The relatively small
concentration of nitrate in the initial sample of Ringold
Springs water indicates that the amount of natural nitrate
in soils and sediments within the contributing recharge
area was not large, relative to the amount that is now con-
tributed from agricultural practices. Additional support
for this conclusion is provided by data collected during
this study showing that concentrations of natural nitrate in
soils and sediments sampled in Franklin and Grant
Counties were relatively small (table 9).
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The leaching of natural nitrate salts by percolation of
irrigation water may have caused some of the initial
increase in nitrate concentrations in water from wells
14N/30E-8G01, 10P01, and 20A01 (figs. 35 and 36).
These wells are located near Scooteney Reservoir in
northern Franklin County (fig. 21). Nitrate concentrations
in water from these wells were less than 1 mg/L NO5-N
prior to the start of the filling of Scooteney Reservoir in
January 1953. When next sampled, either in 1958 or
1960, nitrate concentrations in water from these wells
ranged from 6.8 to 22 mg/L NO5-N (figs. 35 and 36). In
subsequent samples, nitrate concentrations had decreased
from the maximum observed values.

Well 14N/30E-10P01, which was sampled during this
study, was the only one of the three wells resampled after
the early 1960's. Nitrate concentrations in recent water
samples from this well are only slightly larger than the
concentration of 0.97 mg/L NO3-N in the sample collected
in 1952 prior to the filling of Scooteney Reservoir. This
well is located within 0.1 mi of Scooteney Reservoir, and
the similarity between the major-ion composition of the
well water and that of the reservoir water (fig. 36) suggests
that seepage from the reservoir is the principal source of
recharge to the basalt in the vicinity of the well.

Recent data for the other two wells are not available.
One might speculate that the leveling off of nitrate concen-
trations at about 10 mg/L NO3-N in water from well
14N/30E-08GO01 during the early 1960's (fig. 35) indicates
the presence of a more sustained source of nitrate after the
initial flushing of natural nitrate salts into the ground
water. Because crops were grown in the vicinity of this
well as early as 1958 (Onzel Capps, retired farmer, oral
commun., 1989), nitrogen fertilizers may be a source of
nitrate in water from this well.
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Preliminary Conclusions and
Unresolved Questions

Conclusions regarding natural nitrate as a source of
nitrate in ground water are tentative and location specific.
In the northwestern part of Franklin County, small concen-
trations of natural nitrate in soils and sediments, and the
small initial concentration of nitrate in water from Ringold
Springs, suggest that amounts of natural nitrate presently
in ground water are small, compared with nitrate derived
from farming practices.

The leaching of natural nitrate salts by recharge from
irrigation water may have caused temporary increases in
nitrate concentrations in water from three wells in north-
ern Franklin County. The temporary nature of the concen-
tration increases suggests that if natural nitrate salts were
present, they have been flushed into the ground water and
diluted, and do not represent an ongoing source of nitrate.

In Benton County, it is probable that some of the
nitrate in the unconfined ground water underlying Badger
Coulee is derived from natural nitrate leached from the
Touchet Beds. It is not known how much of the nitrate
presently in ground water is from natural deposits, because
with the introduction of irrigated agriculture, nitrogen fer-
tilizers were applied. After the start of irrigation in the late
1950's, it is likely that large amounts of nitrogen fertilizers
were applied in parts of Badger Coulee, because potatoes,
which require large applications of fertilizers, were grown
over several large areas (Charles Foster, retired farmer,
oral commun., 1988).

It is not known if the Touchet Beds (fig. 5) have been
a source, or are a potential source, of nitrate to ground
water at locations outside of Badger Coulee in Benton
County where samples from the Touchet Beds were not
collected and analyzed. A comparison of nitrate concen-
trations in Touchet Beds collected in Badger Coulee with
those collected in Grant County (table 9) indicates that
spatial variations of nitrate concentrations in Touchet Beds
may be large. Also, it should be noted that at locations
outside of Badger Coulee the thickness of the Touchet
Beds is generally less than 50 ft (Drost and others, 1996).
In contrast, the maximum thickness of Touchet Beds in
Badger Coulee exceeds 150 ft.

The question as to whether the Ellensburg interbeds
are a source of nitrate in ground water in the Saddle
Mountains Basalt along the northeast slopes of Badger and
Candy Mountains (pl. 1) remains unresolved. As previ-
ously mentioned, seepage from Badger East Lateral Canal
is a source of dilute recharge to the Saddle Mountains
Basalt, and the surrounding land-use pattern does not indi-
cate that large amounts of nitrogen fertilizers have been
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applied in this area. Similarly, the Touchet Beds are not a
likely nitrate source because they are extremely thin where
they appear along the flanks of Badger and Candy
Mountains.

FLUORIDE IN GROUND WATER

Water samples from 142 wells and one spring were
analyzed for fluoride and other major ions (table 18). Flu-
oride concentrations equal to or more than 2.0 mg/L, the
current secondary maximum contaminant level for drink-
ing water (U.S. Environmental Protection Agency, 1986a),
were found in two samples. The fluoride concentration in
one of the two samples was 4.7 mg/L, a value that exceeds
the primary maximum contaminant level for drinking
water of 4.0 mg/L (U.S. Environmental Protection
Agency, 1986b). Both of these samples were taken from
wells open to the Saddle Mountains Basalt in Franklin
County.

Local residents were interested in information about
the presence of fluoride in ground water because in a com-
pilation of available ground-water-quality data for
Washington, Lum and Turney (1982) reported fluoride
concentrations in excess of maximum contaminant levels
in ground water of the Pasco Basin. At that time, the pri-
mary maximum contaminant level for fluoride in drinking
water was a function of average daily air temperatures,
and was computed by Lum and Turney (1982) to be
1.8 mg/L for eastern Washington. Their data showed that
the largest fluoride concentrations were in ground water in
the deeper basalt aquifers.

Newcomb (1972) also found that the larger fluoride
concentrations in the Columbia River Basalt Group were
in ground water from deeper zones in the basalt. He con-
sidered 0.2 to 0.8 mg/L to be the typical concentration
range for fluoride in ground water in the Columbia River
Basalts in general, and 0.7 to 2.0 mg/L to represent the
upper end of the total range of concentrations. The upper
range of concentrations was found in ground water in
deeper basalt aquifers.

Fluoride concentrations in ground waters sampled
during this study ranged from less than 0.1 to 4.7 mg/L,
and the median concentration was 0.5 mg/L (fig. 37). Flu-
oride concentrations in ground water from 12 of 143 sam-
pling sites were equal to or more than 1.0 mg/L (table 10).
One milligram per liter is an arbitrary value chosen to
illustrate the upper range of concentrations; it corresponds
to about the upper 8 percent. The two fluoride concentra-
tions equal to or more than 2.0 mg/L, the secondary maxi-
mum contaminant level, were in water from deep wells
open to the Saddle Mountains Basalt. Large concentra-



tions of fluoride in ground water in basalt aquifers are
apparently the result of natural conditions. Fluoride is
present as a minor constituent in basalt, primarily occur-
ring in basaltic glass. It is believed to be selectively
leached into ground water along interflow contacts. Fluo-

ride concentrations as high as 23 mg/L (Rockwell
International, 1982) have been observed in ground water
sampled from the Grande Ronde Basalt, which is the deep-
est basalt unit in the study area.

Table 10.--Ground-water samples from the study area containing 1.0 milligrams per liter fluoride

or more

[The value of 1.0 milligram per liter was selected arbitrarily to represent the upper range
(equivalent to about the upper 8 percent) of observed concentrations. The secondary maximum
contaminant level is 2.0 milligrams per liter (U.S. Environmental Protection Agency, 1986a);
WNPM, Wanapum Basalt; SDLM, Saddle Mountains Basalt; URPG, upper unit of the Ringold

Formation; --, no data]

Open interval of well

Primary (feet below land surface) Fluoride
Well geohydro- Sampling (milligrams
number logic unit Top Bottom date per liter)
Benton County, Wash.
08N/27E-01G01 WNPM 352 600 02-20-88 1.4
08N/28E-07MO01 WNPM 224 440 09-15-88 1.4
09N/27E-08NO1 WNPM 618 638 04-19-88 1.0
Franklin County, Wash.,
09N/29E-02G02D1 SDILM 460 493 04-15-88 1.6
10N/29E-10NO1 UPRG 42 45 11-17-88 1.4
10N/29E-10Q02 UPRG - 168 09-13-88 1.4
11N/29E-05R01 SDILM 575 1,000 09-09-88 4.7
11N/29E-20N01 SDLM 612 667 04-12-88 2.0
669 936
11N/29E-23C01 SDLM 330 519 09-10-88 1.0
11IN/31E-04P01 WNPM 600 1,310 09-13-88 1.0
14N/28E-15E01 unknown 1.0 9.6 11-06-89 1.0
14N/29E-28A01 UPRG 1.0 43 11-04-89 1.0

PESTICIDES IN GROUND WATER

Some ground-water samples were analyzed for pesti-
cides because of concern that, if nitrate is present in
ground water underlying cropland, pesticides also may be
present. A total of 29 ground-water samples collected
from 24 wells and 4 subsurface field drains (fig. 38) were
analyzed for chlorophenoxy acid herbicides, triazine her-
bicides, carbamate insecticides, organophosphorus insecti-

cides, and a few other types of pesticides (table 11). Many
of these pesticides are known to be used in the study area
(Sacha and others, 1987), and one or more of the com-
pounds were found in 10 of the 29 samples (table 12).

The pesticide sampling was strictly a reconnaissance
effort, and wells where water samples were found to con-
tain pesticides were generally not resampled. Analytical
methods are given in Wershaw and others (1987).
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Figure 37.--Fluoride concentrations in ground water.
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Table 11.--Analytical reporting limits, maximum contaminant levels, and health advisory levels for pesticides
analyzed for in selected ground-water samples from the study area

[--, no data]
Analytical Maximum! Health?
reporting contaminant  advisory
limit level level
Pesticide Common Trade (micrograms (micrograms  (micrograms
class name name(s) per liter) per liter) per liter)
Chlorophenoxy 2,4-D many 0.01 70 70
acid herbicides 2,4-DP Dichlorprop 01 -- --
2,4,5-T many .01 -- 70
2,4,5-TP Silvex .01 50 50
Triazine Ametryne Evik, Ametrex 1 -- 60
herbicides Atrazine AAtrex 1 3 3
Cyanazine Bladex 1 -- 10
Metribuzin Lexone, Sencor .1 - 200
Prometon Pramitol .1 -- _ 100
Prometryne Caparol .1 -- --
Propazine Milogard | -- 10
Simazine Princep, Simadex 1 -- 1
Simetryne Simetryn 1 -- --
Other herbicides Alachlor Lasso 1 2 -
Dicamba Banvel .01 -- 200
Metolachlor Dual 1 -- 100
Picloram Tordon .01 -~ 500
Trifluralin Treflan B -- 5
Carbamate Aldicarb Temik .05 -- 1
insecticides Aldicarb sulfone Standak .05 -- 2
Aldicarb sulfoxide .05 -- 1
Carbaryl Sevin .05 -- 700
Carbofuran Furadan .05 40 40
3-Hydroxycarbofuran .05 -- --
Methomy! Lannate, Nudrin .05 -- 200
Oxamyl Vydate .05 -- 200
Propham Chem-Hoe .05 -- 100
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Table 11.--Analytical reporting limits, maximum contaminant levels, and health advisory levels for pesticides
analyzed for in selected ground-water samples from the study area--Continued

Analytical Maximum! Health?
reporting contaminant  advisory
limit level level
Pesticide Common Trade (micrograms (micrograms  (micrograms
class name name(s) per liter) per liter) per liter)
Organophosphorus Chlorpyrifos Dursban, Lorsban 0.01 -- 20
insecticides Diazinon Spectracide .01 -- 0.6
Disulfoton Di-Syston .01 -- 3
Ethion Nialate .01 -- --
Fonofos Dyfonate .01 -- 10
Malathion Cythion 01 -- 200
Methylparathion .01 -- 2
Methyltrithion .01 -- -
Parathion Niran 01 -- -
Phorate Thimet 01 -- --
Trithion Trithion .01 -- --
Other pesticides DEF De-green .01 -- --
1-Naphthol 05 -- --

'The maximum contaminant level (U.S. Environmental Protection Agency, written commun., 1991) is the

maximum permissible level of a contaminant in water that is delivered to any user of a public water system.

’The health advisory level (U.S. Environmental Protection Agency, written commun., 1991) is the suggested
maximum concentration in drinking water that produces no adverse health effect with lifetime consumption of the
water. It is calculated assuming the average human weighs 155 pounds and consumes 2 quarts of water daily and
allowing that 20 percent of the acceptable daily intake is consumed in water. For known or suspected carcinogens,
the health advisory level is based on intake rate that increases the risk of cancer by no more than 1 in 1,000,000 with
lifetime consumption. Some of the advisories are preliminary.
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Table 12.--Pesticide concentrations in ground-water samples from the study area

[All wells and subsurface drains from which ground-water samples were collected and analyzed for
pesticides are listed. Compounds and their respective concentrations appear only if the compound was
found at a concentration above the analytical reporting limit. Site numbers correspond to site numbers
on figure 38; S, sediment; B, basalt; --, no concentrations above analytical reporting limits]

Type of
primary Depth Concen-
water- of Date tration
Site Well bearing well of Pesticides  (micrograms
number  number unit (feet) collection detected per liter)

Benton County, Wash.

1 08/28E-15P01 S 108 09-13-88 none -
2 08/28E-16R01 S 114 05-25-88 none --
3 08/30E-29A01 B 215 05-25-88 none --
4 08/30E-35E02 S 50 02-18-88 Atrazine 0.2
09-09-88 Atrazine 1
5 09/27E-29J01 S 67 05-25-88 2,4,5-T .01
6 09/27E-36M01 S 150 09-12-88 none --
7 09/28E-18L01 B 100 09-10-88 none --
8 09/28E-31P01D1 S 217 09-13-88 none -
Franklin County, Wash.
Wells
9 09/29E-02A01 S 128 05-24-88 none -
10 09/30E-06L01 S 93 09-07-88 Dicamba .01
Picloram .03
11 09/30E-27F01 S 120 09-07-88 none --
12 10/29E-03R01 S 95 02-22-88 none --
13 10/29E-03R02 S 110 09-14-88 Dicamba .01
14 10/29E-10N03 S 29 09-10-88 none --
15 10/30E-16P01D1 S 111 09-08-88 none --
16 10/30E-19J01 S 122 05-24-88 none -
17 10/31E-32N03 B 295 09-10-88 none --
18 11/29E-06C01 S 66 09-09-88 none --
19 11/29E-23N02 S 98 09-09-88 none --
20 11/30E-05N02 B 80 02-18-88 none -
21 11/30E-25H01 S 133 09-10-88 none -
22 12/29E-01A01 B 313 09-12-88 Atrazine 1
23 13/29E-36A01D1 B 340 05-24-88 Atrazine .1
Aldicarb .09
sulfone
24 13/30E-27J01 B 56 02-25-88 none -
Subsurface Drains
25 D16-208D-0+00 S - 08-25-88  Aldicarb sulfone .23
Aldicarb sulfoxide 21
26 D16-198P1-West S - 09-16-88 Dicamba .01
27 D16-266A-0+00 S -- 08-26-88 Dicamba .01
28 D15-112P-3471 S - 09-16-88 Atrazine .10
Dicamba .01
Metribuzin 1.2
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Selection of Sampling Sites

Wells from which water samples were collected for
pesticides analysis were located in and downgradient of
areas where pesticides are applied. Water from most sam-
pled wells contained nitrate believed to be derived prima-
rily from applied nitrogen fertilizers. Because the nitrate
ion is relatively mobile in soil and ground water, its pres-
ence was used to indicate where ground water may be vul-
nerable to the downward leaching of other agricultural
chemicals. However, the presence of nitrate in ground
water, even at large concentrations, is not necessarily a
reliable indicator that pesticides also are present. This is
partly because nitrogen fertilizers are typically applied in
much larger amounts than pesticides. In addition, many
pesticide compounds degrade rapidly, and although the
nitrate ion is mobile, many pesticides are not.

Because the wells were not randomly selected, it must
not be assumed that the results of this reconnaissance sam-
pling represent the typical domestic ground-water supply
in the study area. For example, no wells yielding water
containing less than 1 mg/L NO3-N were sampled for pes-
ticides.

Concentrations of Pesticides
in Ground Water

One or more pesticide compounds were found in 10
of the 29 samples (table 12). Four of the 10 sites are sub-
surface drains, which are 8 to 10 ft below ground surface.
All wells (fig. 38) were sampled one time only except
site 4, which was sampled twice because the herbicide
atrazine was detected in water collected from this well
during the first round of pesticide sampling. Atrazine also
was found in water from this well when it was resampled.

The pesticides found in ground-water samples
(table 12) include the herbicides atrazine, dicamba,
metribuzin, picloram, and 2,4,5-T, and aldicarb sulfone
and aldicarb sulfoxide, which are degradation products of
the insecticide aldicarb. Except for metribuzin, pesticide
concentrations, which were at or near the analytical report-
ing limits, were small. In all instances, the concentrations
of pesticides detected were below the health advisory lev-
els (table 11) that are issued by the U.S. Environmental
Protection Agency. The health advisory level is the sug-
gested maximum concentration of a compound in drinking
water that will produce no adverse health effects with a
lifetime consumption of the water (U.S. Environmental
Protection Agency, written commun., 1991).
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In September 1988, Ecology collected water samples
for pesticide and nitrate determinations from 27 wells in
Franklin County (Erickson, 1989). The wells were located
in a 34-mi? area in townships 10 and 11 north, range 29
east. All sampled wells were open to sedimentary units,
either the Pasco gravels or the upper Ringold Formation.
Five of the sampled wells were shallow observation wells
installed by the Bureau of Reclamation. Pesticides were
found in water from 10 of the 27 sampled wells. Dacthal
(DCPA) was found at concentrations ranging from 0.26 to
1.08 micrograms per liter (ug/L) in water from seven
wells; 1,2-dichloropropane was found at concentrations
ranging from 0.40 to 0.8 pg/L in water from two wells;
and bromacil was found at a concentration of 14.9 pg/L in
water from one well. None of these compounds was
included in the analyses done during this study.

Water samples from only one well, 10N/29E-03R02
(site 13, table 12), were analyzed for pesticides both by
this and the Ecology study. Dicamba was found in the
sample collected during this study. No pesticides were
found in the Ecology sample, but their reporting limit for
dicamba was 0.2 pg/L., compared with 0.01 pg/L for this
study.

In evaluating the results of the pesticide sampling, it
is helpful to compare them to the results of similar studies
conducted elsewhere in the Nation. For example, two of
the pesticides detected in ground water have been found,
commonly at much larger concentrations, elsewhere.
Atrazine, which is a widely used and relatively soluble
herbicide, has been found in ground water in several Mid-
western States (Cohen and others, 1984); typical concen-
trations were 0.8 pg/L.. However, even larger concen-
trations have been found. In a study conducted by the U.S.
Geological Survey in Kansas (Perry and others, 1988), a
concentration of 46 pg/L. atrazine was found in ground
water sampled from an agricultural area. Aldicarb and its
degradation products, aldicarb sulfoxide and aldicarb sul-
fone, have been found in ground water in numerous loca-
tions (Cohen and others, 1984). Concentrations of
aldicarb as large as 515 pg/L were found in ground-water
samples collected on Long Island, New York (Soren and
Stelz, 1984).



MANAGEMENT CONSIDERATIONS

The greatest problems that confront water managers
in the study area are shallow ground water that causes
water-logged soils and large concentrations of nitrate in
the ground water, which is commonly used for domestic
water supplies (Drost and others, 1993). The primary
causes of shallow ground water are excessive recharge
from canal seepage and applied irrigation water. The pri-
mary source of nitrates in the ground water is applied
nitrogen fertilizers.

Measures have been taken in much of the study area
to address the problem of shallow ground water. More
than 900 mi of buried drain systems have been installed to
maintain the water table below the root zone of crops, and
many more miles of drains might be needed to lower water
tables in other parts of the study area. However, the instal-
lation of drains deals only with the effects and not the
causes. Reducing recharge would reduce the area affected
by shallow ground water and would reduce the need for
drain systems.

The proper timing and amount of irrigation water
applied can be modified to effect a significant decrease in
recharge to the ground-water system with no loss in agri-
cultural productivity (Franklin Conservation District,
1989). This approach also leads to a decrease in the nitrate
load to the ground water.
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Recharge from canal seepage can be reduced by lin-
ing canals. Most of the irrigation canals in the study area
are unlined, and seepage from unlined canals in the study
area generally occurs at rates of at least twice (and up to
about 60 times) the rate from lined canals.

Some undesirable effects of reducing recharge and
lowering water levels include increased pumping lifts and
decreased ground-water availability. Throughout much of
the study area, domestic water supplies are obtained from
shallow wells and in some locations significant amounts of
irrigation and industrial water supplies are obtained from
the shallow ground-water system. A large reduction in
ground-water recharge could lower water levels and there-
fore adversely affect these water uses.

A very significant undesirable consequence is likely if
canal seepage is reduced. The recharge from canal seep-
age dilutes ground-water nitrate concentrations. There-
fore, decreasing canal seepage would result in an increase
in nitrate concentrations in the ground water (Ebbert and
others, 1991).

A qualitative summary of the effects of various man-
agement alternatives on the ground-water system is shown
on figure 39.



Expected effects

Management Water-table altitude Pumping lifts Nitrate in ground water
alternative Regional {1) Local (2) angec:;“l;ng Load (4) Concentration
Lining all v v A A

canals v
Lining key
canals (3) v v A v A
Increasing
irrigation v Vv A v v
efficiency
Increasing
fertilizing - - -= -= v v
efficiency

(1) Regional refers to the entire study area.

(2) Local refers to areas immediately adjacent to where the management practice is
applied.

(3) Refers to canals with greatest seepage rates and (or) canals closest to
particular areas of concern.

(4) Load is tha total amount of nitrate going into the ground-water system (the
quantity of recharge times the concentration).

NOTE: Size of arrow indicates general magnitude of effect,
direction indicates decrease (down) or increase (up),
Symbol (- -} indicates no effect.

Figure 39.--Expected effects on the ground-water system of selected
management alternatives.

81



SUMMARY

Ground water in a 900-square-mile agricultural area
in the Pasco Basin, which includes parts of eastern Benton
County and western Franklin County, Washington, was
sampled from 1986-89 to determine distributions of nitrate
and fluoride. Additional data, including the sampling and
analysis of surface water, were obtained to determine
sources of nitrate in ground water. Limited sampling was
done to determine if pesticides were present in the ground
water. The study was conducted in cooperation with the
Washington State Department of Ecology, which in turn
cooperated with several local agencies.

Nitrate concentrations in ground water in the study
area ranged from less than 0.1 to 100 milligrams per liter
(mg/L) NO3-N. In Benton County, the median concentra-
tion was 3.2 mg/L NO3-N, and concentrations in water
from about 10 percent of the wells sampled were equal to
or greater than the U.S. Environmental Protection Agency
Primary Drinking Water Regulation maximum contami-
nant level of 10 mg/L NO3-N. In Franklin County, the
median concentration was 6.7 mg/L, and concentrations in
water from 31 percent of the wells sampled were equal to
or greater than 10 mg/L.

In Benton County, nitrate concentrations of 10 mg/L
NO;-N or more were found in the Richland area, the area
northeast of Candy and Badger Mountains near Richland,
Badger Coulee, and the Finley area, generally in ground
water sampled from the uppermost unconsolidated geohy-
drologic units, which include the Touchet Beds, the Pasco
gravels, and the middle Ringold Formation. Concentra-
tions of nitrate in excess of 10 mg/L also were found
locally in ground water in the Saddle Mountains Basalt.

Ground water containing more than 10 mg/L NO3-N
was found throughout Franklin County, particularly in the
uppermost geohydrologic units. In the deeper water-
bearing zones of the Saddle Mountains and Wanapum
Basalts nitrate concentrations were generally less than
1 mg/L NO3-N. Shallow ground water containing less
than 1 mg/L nitrate was found at some locations where no
nitrate sources were present.

Except for the Finley area, data were not available to
evaluate long-term trends of nitrate concentrations in
ground water in Benton County. A comparison of data
collected during this study with data collected by another
investigator during 1976-77 indicated that there has been
little, if any, change in concentrations of nitrate in
Finley-area ground water.
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In Franklin County, nitrate concentrations in ground
water at some locations have increased by as much as two
orders of magnitude since the early 1950's. In many
instances, concentrations of nitrate in ground water under-
lying cropland increased after the onset of irrigated agri-
culture. Limited data indicate that nitrate concentrations
in the unconfined ground water in the Riverview area, a
more populated part of Franklin County located near the
city of Pasco, have consistently increased from about
1 mg/L in 1942 to present (1986-88) concentrations,
which ranged between 7.5 and 14 mg/L.

The seepage of surface water from irrigation canals
and laterals is not a cause of elevated concentrations of
nitrate in ground water in the study area. Instead, canal
seepage, which contributes about 50 percent of the
ground-water recharge in the study area, tends to dilute the
nitrate present in ground water. The median concentration
of nitrate in samples of canal water was 0.88 mg/L
NOs5-N.

Applied nitrogen fertilizers are a major source of
nitrate in ground water at many locations in the study area.
Nitrate from fertilizers is transported to ground water in
recharge from applied irrigation water. Two approaches
were used to evaluate the effects of fertilizers as a source
of nitrate in ground water underlying irrigated areas. A
field study was conducted in Franklin County to determine
nitrate concentrations in shallow ground water at locations
isolated from other sources of nitrate. These concentra-
tions were then compared with concentrations of nitrate in
shallow ground water underlying the entire South
Columbia Basin Irrigation District in the Franklin County
area. Because the concentration distributions were similar
in both sets of samples, fertilizers are likely a source of
enough nitrate to account for concentrations found in
ground waters of the South Columbia Basin Irrigation
District area.

For the second approach, estimated values of nitrogen
loading and recharge to the shallow ground water underly-
ing the South Columbia Basin Irrigation District were
used to compute nitrate concentrations in ground water as
a function of loading. The computations indicate that
leaching of about 22 percent of the estimated amount of
nitrogen applied and deposited by precipitation could
account for the nitrate in the shallow ground water under-
lying this area. Fertilizers account for 94 percent of the
total amount of applied and deposited nitrogen.



In the Finley area of Benton County (a rural residen-
tial area), nitrate concentrations in the unconfined
ground-water system do not appear to correlate with the
numbers of upgradient septic systems. This suggests that
septic systems may not be the major source of nitrate in
the ground water of this area. However, variations in the
isotopic composition of nitrate nitrogen in ground water in
the Finley area indicate that septic systems are a probable
source of at least some of the nitrate in parts of the uncon-
fined ground-water system.

A simple solute transport model was used to simulate
the distribution of nitrate downgradient from septic sys-
tems in an idealized ground-water system similar to the
unconfined system of the Finley area. Simulation results
support observations that indicate septic systems are not
the primary source of nitrate in ground water of the area.

In Benton County, it is probable that some of the
nitrate in the unconfined ground water underlying Badger
Coulee is derived from natural nitrate leached from the
fine-grained Touchet Beds. The presence of natural nitrate
was established by sampling the Touchet Beds at two
undisturbed locations in Badger Coulee and analyzing the
sediments for nitrate. The average masses of nitratc nitro-
gen per unit volume of sediment in the two boreholes in
Badger Coulee were equivalent to 2,590 and 964 pounds,
respectively, in a block of sediments 50-ft thick underlying
an acre of land. The maximum thickness of Touchet Beds
in Badger Coulee exceeds 150 ft. It is not known how
much of the nitrate presently in ground water underlying
Badger Coulee is from natural deposits, because with the
introduction of irrigated agriculture, nitrogen fertilizers
were applied in this area.

At most other locations in the study area, the amount
of natural nitrate presently in ground water is probably
small compared with nitrate from anthropogenic sources.
This conclusion is based on the results of analyses of
undisturbed soils and sediments collected in Franklin and
Grant Counties, the evaluation of long-term trends of
nitrate concentrations in ground water, and the evaluation
of the effects of other nitrate sources. A possible excep-
tion is ground water in the Saddle Mountains Basalt along
the northeastern slopes of Badger and Candy Mountains in
Benton County. Here, observed nitrate concentrations in
ground water are large (as much as 52 mg/L NO5-N) in
relation to known anthropogenic sources; however, no
data are available to verify the presence of natural nitrate
in this location.
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Fluoride concentrations in ground water in the study
area ranged from less than 0.1 to 4.7 mg/L; the median
concentration was 0.5 mg/L. The concentration of fluo-
ride in water from only 2 of 143 wells sampled equalled or
exceeded 2.0 mg/L, which is the secondary maximum
contaminant level for drinking water. The concentration
of 4.7 mg/L in water from one of the two wells exceeded
the primary maximum contaminant level for drinking
water. Both are deep wells and are open to the Saddle
Mountains Basalt in Franklin County. Large concentra-
tions of fluoride in deep ground waters of the Pasco Basin
are apparently the result of natural conditions in the deeper
basalt aquifers.

One or more pesticide compounds were found in 10
of 29 ground-water samples, which were analyzed for
selected chlorophenoxy acid herbicides, triazine herbi-
cides, carbamate insecticides, organophosphorus insecti-
cides, and a few other types of pesticides. The sampling
locations did not represent a random distribution, but
instead, most were wells open to unconfined, shallow
ground water in irrigated areas. The pesticides found
include the herbicides atrazine, dicamba, metribuzin,
picloram, and 2,4,5-T, and aldicarb sulfone and aldicarb
sulfoxide, which are degradation products of the insecti-
cide aldicarb. Except for metribuzin, pesticide concentra-
tions were at or near the analytical reporting limits. In all
instances, the concentrations of pesticides detected were
below the health advisory levels that are issued by the U.S.
Environmental Protection Agency.
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SUPPLEMENTAL INFORMATION

Explanation of Trilinear Diagrams

Trilinear diagrams are used in this report to show the
major-ion composition of water. Composition data are
useful to help determine sources of recharge to ground
water. In basalt aquifers, composition data commonly
indicate the length of time the water has been in contact
with the basalt. Trilinear diagrams (Hem, 1985) show rel-
ative amounts of major ions in water, represented as per-
centages of total milliequivalents per liter. Percentages
usually are shown separately for cations, anions, and a
combination of both anions and cations. Zones of the dia-
grams where various ions, or combinations of ions, are
dominant are shown on figure 40. In most natural waters,
nitrate is only a small percentage of the total milliequiva-
lents of anions.

Information About Sampling for Nitrate and
Characteristics of Nitrate in Hydrologic
Systems

All nitrate concentrations are reported in units of mil-
ligrams per liter as nitrate nitrogen (NO3-N). For samples
collected during this study, concentrations should properly
be reported as nitrite-plus-nitrate because the analytical
method used (Fishman and Friedman, 1989) included both
species. In most natural waters, nitrite is a short-lived
intermediate species produced during the oxidation of
ammonia to nitrate, and as such is not usually present in
significant quantities. To verify this, 31 ground-water
samples, which were collected throughout the study area,
were analyzed for nitrite. Nitrite concentrations in all
samples were less than the analytical reporting limit of
0.01 mg/L as nitrogen (table 19).

In reporting all nitrate concentrations as NO4-N, the
operational definition of whether the concentration is
“total” or “dissolved” is ignored. This designation
depends on whether or not a sample was filtered at the
time of collection through a membrane filter with pore
sizes equivalent to or less than 0.45 micrometer. Filtering,
which may have a significant effect on the concentrations
of constituents that sorb to sediments, has little or no effect
on the concentration of nitrate because it 1s very soluble in
water.
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Ground-water samples collected for nitrate analysis
prior to January 1, 1988, were unfiltered; after that time,
all ground-water samples were filtered immediately after
collection. All surface-water samples were filtered imme-
diately after collection. All nitrate samples, both filtered
and unfiltered, were treated with mercuric chloride and
chilled to inhibit biologically mediated reactions that
could alter the concentration of nitrate.

Nitrogen compounds may undergo several transfor-
mations during the process of infiltration and percolation
to ground water. Nitrogen sources commonly are com-
pounds containing nitrogen in a low-oxidation state.
These compounds, referred to as reduced nitrogen species,
include organic nitrogen compounds and ammonia. Oxi-
dation of these reduced species to nitrate occurs in the
presence of oxygen and the required bacteria, which uti-
lize the energy released during the reactions (fig. 41). The
oxidation (or nitrification) of ammonia in water percolat-
ing through the unsaturated zone is generally complete if
oxygen is present. Alhajjar (1985) found that ammonia
was rapidly and almost completely converted to nitrate in
the unsaturated zone beneath septic tank drainfields. He
also found that much of the organic nitrogen present in
septage was converted to ammonia, which in turn was oxi-
dized to nitrate. An exception was observed in a water-
logged drainfield where lack of oxygen prevented the
nitrification of ammonia.

Under anaerobic conditions (the lack of oxygen),
nitrate may undergo denitrification to nitrogen gas or
nitrous oxide, or it may be reduced to ammonia. Denitrifi-
cation is believed to occur more readily than reduction
except in organic-rich soils (Reddy and others, 1980). In
denitrification, the bacteria usually responsible for the bio-
logical reduction are heterotrophic and require organic
carbon as an energy source. It is entirely possible that
nitrate introduced or formed in the upper soil zones may
undergo denitrification in deeper zones where oxygen is
not present and organic carbon is available.

Once infiltrating water has reached the water table,
some of the same transformations that occur in the unsat-
urated zone may occur. Small concentrations of ammonia
in ground water in the study area indicate that inorganic
nitrogen is present primarily as nitrate. The median con-
centration of ammonia in 294 ground-water samples was
less than the minimum reporting level of 0.01 mg/L,
NH;3-N (ammonia as nitrogen), and the largest observed
concentration was 0.3 mg/L NH3-N (see tablc 13). Nitrate
in ground water is relatively stable in the presence of oxy-
gen.
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I. MINERALIZATION

A. AMMONIFICATION

ORGANIC NITROGEN —— AMMONIUM

NH,*
B. NITRIFICATION
AMMONIUM Nitrosomonas NITRITE
NH4+ + 3/2 02 bacteria > 2H+ + Hzo 4] NOz-
NITRITE Nitrobacter NITRATE
NO, + 1120, bacteria - NO5
Il. DENITRIFICATION
NITRATE CARBOHYDRATE ] NITROGEN
Anaerobic - GAS
orc
NO; + 5/q (HCHO) ~ conors /2 Ng + 3/4 Hy0 +5/4 CO; + OH
OR
| NITROUS
NITRATE CARBOHYDRATE ‘:c?na(?il;?obrl\(; » OXIDE GAS
NO3' + HCHO 1/2 N2O + 1/2 H20 + CO, + OH

Figure 41.--Transformation reactions that can alter the concentration of nitrate in hydrologic
systems (from Edelmann and Cain, 1985).
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Justification of a Correction Applied to
Nitrate Data Reported in a Previous Study
of Finley-Area Ground Water

Nitrate concentrations in 100 samples of ground water
in the Finley area that were collected by Wood (1977) and
reported in units of nitrate as nitrate (NO3-NO3) are actu-
ally in units of nitrate as nitrogen (NO5-N). This error was
first suspected when it was noted that the median nitrate
concentration in samples collected during this study was
larger than the median nitrate concentration in Wood's
samples by a factor of about 4.2. This is approximately
equal to the factor of 4.43, which is obtained by dividing a
nitrate concentration expressed in units of nitrate
(NO3-NOj3) by the concentration expressed as elemental
nitrogen (NO3-N).

Had the median nitrate concentration increased by a
factor of 4.2 over the period between the two studies, then
specific conductance values also should have increased,
because there is some correlation (r-square of 0.33)
between the two variables. Although this degree of corre-
lation is small, the confidence at which one can reject the
hypothesis that the variables are uncorrelated exceeds
99 percent. Specific conductance values did not, in fact,
increase over the period between the two studies. This is
shown on figure 42, where deciles of nitrate concentra-
tions are plotted as a function of deciles of specific con-
ductance values for data collected during this study;
Wood's data as reported (NO3-NOjy), but converted to
NO3-N; and for Wood's data assuming the correct report-
ing unit is NO3-N. It is reasonable to assume that the rela-
tion between specific conductance values and nitrate
concentrations in Finley-area ground water did not change
significantly over time between the two studies. If Wood's
nitrate concentrations were correctly repotted, then a
major change in this relation has occurred. However, if it
is assumed that the correct reporting unit for his nitrate
concentrations is really NO5-N, the relation between spe-
cific conductance values and nitrate concentrations for the
1977 data is similar to that obtained during this study. Itis
therefore assumed that the nitrate concentrations reported
by Wood are in units of NO3-N.
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Stable Isotopes

Stable-isotope concentrations of oxygen, hydrogen,
and nitrogen are generally expressed in delta units (8)
given in per mil (0/00) or parts per thousand (Gat, 1980).
These units represent relative deviations in the heavy iso-
tope fraction in water and are defined as

Rsample ~ R randard

6= R x 1,000 M
standard
where:
sample = ratlné) og 1sotopic concent1r4auon
( or'®0. DiH, PNIMN ] of the sample,
and
R undara = tatio of isotopic concentration of the standard

SMOW (standard mean ocean water) for
oxygen and hydrogen, and the standard of
atmospheric nitrogen for nitrogen.

The ratios of the stable-isotope concentrations of oxy-
gen and hydrogen in vapor derived from seawater, the
source of most precipitation, are constant. As this vapor
condenses, the heavier isotopes are removed in a greater
proportion than the lighter isotopes. This process, known
as isotopic fractionation, results in isotopically enriched
precipitation and a depleted vapor mass. Isotope fraction-
ation is also temperature dependent, and the combination
of the two effects causes areal distributions in the isotopic
composition of precipitation that are related to topography
as well as proximity to the ocean. Oxygen-18 and deute-
rium in precipitation are linearly correlated, and local lin-
ear relations, referred to as local meteoric water lines, vary
little in slope from the local average or the global meteoric
water line. Biological processes, evaporation, freezing,
and melting also contribute to isotopic fractionation. In
particular, the partial evaporation of water causes the ratio
of deuterium to oxygen-18 to be lower than for precipita-
tion, resulting in departure from the meteoric water line
along an evaporative trend line.
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Two naturally occurring stable isotopes of nitrogen
are known: N and !°N. The 1N atom, which is the
heavier of the two isotopes, makes up only about
0.4 percent of the nitrogen in the earth's atmosphere.
Although the isotopic composition of the nitrogen in the
earth's atmosphere is relatively constant, the isotopic com-
position of nitrogen in other compounds is variable and is
often different from that of the atmosphere. The variabil-
ity in the isotopic composition of the nitrogen in the nitrate
sometimes makes it possible to infer the source of nitrate
in ground water.

The isotopic composition of nitrogen in ground water
is governed by the isotopic composition of the source
material(s) and the effects of chemical, biological, and
physical processes that may alter the isotopic composition
of the source material. The effects of many of the individ-
ual processes that alter the isotopic composition of source
materials are known, but net effects are difficult to quan-
tify in a field setting where multiple processes are likely to
occur. For this reason, the use of nitrogen isotope ratios to
infer sources of nitrate in ground water is most suitable in
settings where few, if any, chemical, physical, or biologi-
cal processes occur to alter the isotopic composition of the
source material. Most suitable are locations like much of
the Finley area where the unsaturated zone is relatively
permeable and the water table is near land surface.

The approximate 31N values for nitrogen from vari-
ous sources (Kreitler and Jones, 1975; Spalding and oth-
ers, 1982) are:

8'5N, in parts

Source per thousand

Septic system effluent >10 or greater

Farm animal waste 10to 20
Inorganic fertilizers -8t0 6
Natural soils 2to 8

In general, the nitrogen from septic systems and ani-
mal waste is isotopically heavier than the nitrogen from
inorganic fertilizers and natural soils. In the Finley area,
where there are not large populations of farm animals, one
would expect to find the isotopically heavier nitrate nitro-
gen in ground-water samples collected downgradient from
septic systems. If the nitrate were derived predominately
from septic systems, the 8N values should be equal to or
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greater than 10 parts per thousand, assuming that the nitro-
gen is not isotopically fractionated after being discharged
from the septic systems.

Description of the Transport Model Used
to Simulate Nitrate Concentrations in
Ground Water Downgradient From
Septic Systems

The distribution of nitrate in ground water downgradi-
ent from a septic system that is the only source of the
nitrate is governed by (1) the rate at which nitrate, or
nitrogenous compounds that are later converted to nitrate,
enter the ground water; (2) the ground-water flow velocity
(advection); (3) the vertical and lateral mixing of nitrate in
ground water by molecular diffusion, hydrodynamic dis-
persion, and other mechanisms such as fluctuations in the
elevation of the water table; (4) dilution of the nitrate by
recharge with water containing little or no nitrate; and
(5) chemical or biological processes that may remove
nitrate from the ground water. Combined, these processes
affect the distribution of nitrate in ways that are difficult to
predict or simulate; however, concentrations of nitrate in
ground water downgradient from septic systems can be
approximated using a simple transport model if the fol-
lowing assumptions are made:

1. Nitrate from a septic system enters the ground water at
the water table at a uniform rate along a line source
that is perpendicular to the ground-water flow
direction;

2. Ground water flow is in the horizontal direction and is
uniform and steady (does not vary in space and time);

3. The aquifer material is homogenous;

4. Mixing is due only to hydrodynamic dispersion
resulting from velocity differences caused by
microscopic and macroscopic variations in the porous
media;

5. Transport by mixing in the longitudinal direction is
small compared with transport by advection in this
direction;

6. The distribution of nitrate in ground water is steady
(does not change with time); and

7. Nitrate is conservative (does not react) once it has
entered the ground water.



In summary, these conditions describe a system where
nitrate from a septic-system drainfield enters the ground
water at a uniform rate at the water table and is transported
downgradient in an unchanging flow field moving through
homogeneous porous media. The dispersion of the nitrate
1s due to hydrodynamic dispersion, the amount of which is
a function of the velocity of flow and the properties of the
porous media; and the configuration of the nitrate plume
does not change with time.

Incorporating the above conditions, the concentration
of nitrate (or any conservative solute) downgradient from
a given source, as depicted schematically on figure 43, can
be approximated by the Gaussian distribution
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where the variances of the concentration distributions in
the y- and z- directions are
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respectively. In equations 3 through 5,

. 3 . .

C, = the concentration (M/L J of nitrate in ground
water at coordinates x, v, and z due to input
from the ith source;

S, = the nitrate loading rate (M/T) of the ith source;

w; = the width (L) of the ith source;
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the ground-water discharge per unit cross-sectional
area, which is called the specific discharge or the
Darcian velocity L/T;

the longitudinal coordinate (L) where C; is
determined; x is paralled to the flow velocity;

the x coordinate (L) of the ith source;

vy = the lateral coordinate (L) where C, is

determined; y is horizontal and perpendicular to x;
the y coordinate (L) of the ith source;

the vertical coordinate (L) , where C, is
determined, z is positive in the downward
direction and is zero at the water table;

the lateral dispersivity (L) of the porous media,
which is defined as the lateral dispersion
coefficient divided by the specific discharge, and

y

the vertical dispersivity (L) of the porous media,
which is defined as the vertical dispersion
coefficient divided by the specific discharge.

If more than one source (septic system) is present,
then the nitrate concentration (C) in ground water at a
downgradient location is the sum of concentrations con-
tributed from the individual source, or

®)

n
c=2cl. ,

i=i
where n is equal to the number of individual sources.

Equations 3 through 5 can be derived from the funda-
mental solution to the advection-diffusion equation and
properties of the concentration distributions (see, for
example, Fischer and others, 1979, p. 38-54). Implicit in
equation 2 is the assumption that the concentration distri-
butions are Gaussian regardless of the distribution near the
source.
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Figure 43.--Schematic representation of the simulated dispersion of nitrate in ground water

downgradient from a septic system.
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Background Information About Natural
Nitrate

After World War I, the Ordnance Department of the
U.S. Army called upon the U.S. Geological Survey to
investigate the occurrence of domestic nitrate deposits.
Nitrate was essential for the production of munitions, and
shipments of saltpeter (potassium or sodium nitrate) from
Chile had been greatly reduced during the war. For the
Army, the results of the investigation (Mansfield and
Boardman, 1932) were disappointing, because deposits
large enough for commercial exploitation had not been
located. The report did, however, serve to document the
presence of nitrate salts associated with cave, caliche, and
playa deposits at various locations in the United States.
Caliche deposits are common in soils and sediments of
semiarid areas like the Pasco Basin. Subsequently, other
investigators also have found natural nitrate salts in soils,
sediments, and rocks, and some studies have reportedly
linked nitrate in ground water to the leaching of these
salts.

Boyce and others (1976) found natural nitrate in
Pleistocene loess covering an area of about 9,600 mi” in
southwestern and central Nebraska. Loess samples col-
lected from 65 boreholes drilled in that area were analyzed
for nitrate, and large concentrations were found between
20 and 100 ft below land surface. Within this zone, nitrate
concentrations were typically 25 to 45 mg/kg; the largest
concentration observed was 87 mg/kg NO3-N. Using
nitrate concentrations in samples collected from the two
deepest boreholes (about 100 ft deep), the investigators
calculated that masses of NO3-N per acre were 5,500 and
11,300 1b.

Large nitrate concentrations in extracts of soil sam-
ples (Dyer 1965) and in water samples from tile-drain sys-
tems (Letey and others, 1977) collected on the west side of
the San Joaquin Valley, Calif., were attributed to natural
nitrate salts. The presence of nitrate, at concentrations as
large as 4,800 mg/kg NO5-N in sedimentary rocks in this
area, was confirmed by Strathouse and others (1980).
They concluded that sedimentary rocks were a source of
nitrate to the alluvial soils sampled by Dyer (1965) and in
the waters sampled by Letey and others (1977).
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Although there are no reported deposits of nitrate in
Washington State, it was suggested by Fretwell (1979) that
large concentrations of nitrate in ground water underlying
the Toppenish and Satus Creek basins may be partly a
result of the leaching of natural nitrate salts. In both
basins, large nitrate concentrations in ground water occur
predominantly where the overlying soils and sediments
are composed of silt and clay-like deposits. These depos-
its are known locally as the Touchet Beds. In the Satus
Creek basin where the Touchet Beds are several tens of
feet thick, observed concentrations of nitrate in ground
water were as large as 170 mg/L NO3-N. Fretwell (1979)
speculated that the presence of fine-grained material may
have attenuated the downward percolation of precipita-
tion, allowing salts containing nitrate to accumulate over
time. With the introduction of irrigation, recharge
increased and the salts were flushed from the soils and
sediments into the ground water.

Numerous mechanisms have been proposed to
explain the formation and distribution of natural nitrate
salts, An element that is common to most theories is the
oxidation, or nitrification, of reduced nitrogen compounds
to nitrate. Sources of reduced nitrogen compounds are
thought to include plant and animal matter, subsurface
nitrogen gases expelled during volcanic eruptions, volca-
nic ash, and nitrogen and ammonia in the atmosphere.
The nitrification of reduced nitrogen compounds derived
from plant and animal matter is probably the source of
most natural nitrate salts (Mansfield and Boardman,
1932).

Because nitrate compounds are soluble in water, their
distribution in soils and sediments is affected by climate
and exposure. Nitrate salts are commonly associated with
caliche deposits, which are the rock-like deposits formed
by the accumulation of various salts, principally calcium
carbonate, deposited by the evaporation of soil water or
shallow ground water. Caliche deposits commonly overlie
clays, which by retarding the downward seepage of mois-
ture, serve to localize the deposits above the clay layer.
Nitrate formed near the land surface by the nitrification of
plant or animal material eventually is leached downward
and deposited with caliche. These deposits will continue
to accumulate until something causes an increase in the
quantity of deep percolation water. Accumulated salts
then may be dissolved and transported to the ground water.



[uey
SSI[ > ‘BIEP OU ‘-~ J[eseq APUOY SpUEID) ‘YD 958 2UI0[OH PUB JUID0ISIAJ JO saunp ‘N1 (I ‘uoneunio pjosury. 2y jo yun soddn ‘0ydn ‘uoneurio] pjoSuny paenus
-IJJIpun ‘qIoY ‘uoneuriog prosSury ayl Jo JUN IoMo[ ‘OF YT ‘UONBUWLIO] PoSury ay) JO JIUn 9[ppIul ‘YA 98 dUdd0[OH PUE JUD0ISIOfJ JO WNIANJY ‘WATY ‘dnoin
Jeseq JOATY eIqUIN[OD) ‘DY ‘uonewod SINGsud[ig Jo JIqUIIIA UCIGRIN ‘N.LHA ‘UOnEBULIO) pIOJUeH Y3 JO sPag 19yono], ‘LHDL ‘uoneuuo SIngsud[[q ‘OgTH -Ieseq
windeuepy ‘ININM ‘UONEULIO) PIOJuBH 9Y3 JO S[oAeIS 00sed ‘ODSd ‘Neseq SURIUNOIA J[ppes 'TAS ‘SnIS[D $9a18ap ¢7 18 Jajownuad Jod suswarsoronu ‘wo/SH a1y Jod
suresStjru “/Suw ‘popue uado st [[om 9y ‘fenba are [earajur uado ay) Jo woyoq pue doj J1 ‘umouyun si jiun Sunnquuod Krewnad oy ‘pajeuSisep 1IN 9130[0IPAY0IS ou J[]

u0ISUIYSOA, “UISDE 035D f0 140d UL2ISDD
Y1 U1 421DM punod8 ul aunipaaduwiar pup ‘gd ‘2oupionpuod ofidads fo sanpa pup usS{xo paajossIp pup apLIOJYd ‘DO ‘IDL1U JO SUONDLUIIU0)--"ET QL

96



££9 929
- - or> - - - 09 98-60-60 1987 90¢ €€9  INANM  OSLI6IL TICTI9Y 10d€0-d8Z/N8SO
6¢ €0 or> 0 gel L 0Z¢'l  88-L1-20
- =" or =" - - OlY'T  98-50-60 081 ovl 081 WIS oOtviell 80CTIS9Y €0 T0-d8C/N8O
8¢ 10> I's €8 0l 6L 168 88-61-70
- -- 1Y =" - - 0LS 98-60-60 L YL yL 00Sd  ¢evloll €1CIo9r 109 10-98¢/N80
- - o1r> - - - €08 98-€0-60 - - - IWANM  PITT6IT 60T19Y C0A10-9LZ/NSO
-- - or=> == - - €L 98-£0-60
oL =" 2% '8 o6l 6L Yov T8-LT-80 01¢ 09¢ 01S WdANM  seceoll 9ICIoY [OMT0-HLT/N8O
el [0> or> =" ¢8l €8 [4:1) 88-0C-20 009 (433 009 INANM  8€TCOIT LTTIOY 10D10-4LZ/N80
€C 10> 4! 8L [ 8L 069 88-L1-20
- == 91 =" - - SIL L8-5T-20
=" - 4! - - - 9L 98-20-60 091 091 091 00Sd  SeTeoll veisy [0d10-dL¢/N8O
- . g6 - - - 096 98-20-60 ovl ovl ovl 00Sd  TITToll ¢€pCioy €0V 10-dLT/NSO
(44 - 1 0l 08I 8L S6S £8-7C-L0
1T - 6L - g0t 8L (USY £8-80-¢0
(44 - 1 0L gee 6'L YLS 78-LT-80 991 vl 99 WIAS  S1TC6IT SYCI9r 1AI0VIO-dLZ/NSO
- - L'l - - - (V99 98-11-60 144 (44! 0cc WIAS  CcT6S8IT  8T909Y 10dLO-dTE/NLO
- - Ly - - e 18L L8-92-20
=" - €T - - - SLS 98-80-60 0S¢ Y4 0Sc  WTIAS 026S8I1 1+909¢ TON9SO-HTE€/NLO
6C 100 |4 0c 4! 08 08¢ 88-61-C0
- - 0¢ - - - 029 98-80-60 SLI SLT SLT INIAS  9S6S8IL LE909Y  ZOOT0-HOE/NLO
(7/8w) (1/3w) (8w)  (T/3w) (snispD  (symun)  (woygT) alep wonog doy, (3091) jun opni opmy Iaquinu
opu  uaSonm  udfonm uog $99139p) Hd -onp  Jurdweg yidop oo -18uo] -ne] oM
-o[yD se se -Kx0 amjer -uod (eoBJINS pue] M0]2q 199]) oA -0IpAy
eruow JleNIN  PoAJOS -odway, blijal 1o Jo stearout uadp -008
-wy -s1qQ -odg Arewg

panunuo)--uo3SuIYsvp ‘uisvg 0osvd Jo 1avd uiaispa
aYg ul L3IVm puno4s ui aumpdadwial pup ‘gHd 20upjonpuod oifidads fo sanipa pup ua8Axo paajossip pup ‘apliojyd ‘DIMOWWD 2ID411U JO SUODIUaIU0) -~ €T IqBL

97



-~ -- §T - - - S0s 98-60-60 061 061 061  WIAS 1¥91611 LEOIIY 107 1Y 1-H8C/N8O
€l 10> 8T (4! 091 L'L 20S 88-02-70
- - 0¢ -- - -- 608 L8-V0-€0
- -- 0¢ -~ - - 01¢ 98-10-60 or1 1€l ov1 0DSd 9791611 <TOTI9%  TODYI-H8T/NSO
- -- 0¢ -- - - 089 98-10-60 811 811 811 0DSd  €TSI6IT  SSTI9% €00T1-d8¢/N8O
Il 10> g1 1’9 §9l 8L (494 88-C1-60
- - Sl - - -- 8%% 98-10-60 Sol1 co1 S0T  WIAS TshIell €ST1I9¥  TOITI-H8Z/N8O
96 (4 01> ¥0 LT 8L (4114 88-C1-60
6'6 10° or> ¥'0 ovi 78 Y44 88-L1-C0
- - og - - -- 80¥ 98-10-60 143 8¢ 0ce  WIdS €091611 8ITI9Y 10 1T-H8C/NSO
0Z1 1141
- - 91 - - -- LSE 98-91-60 Sl 601 0C1  WIAS 8I9I61T ¥III9% 10011-9482/N80
S1 - or> - §0C '8 6LS 78-LT-80 1394 00t Ser INANM  LETTOIT LTII9Y 10dL0-d8T/NSO
€1 100> 01> ¥'0 §0T '8 £6¢ 88-S1-60 ()24 yTC o  WANM  8PIT6IT 8E€1I9Y  TOWLO-H8Z/NSO
- - 8¢ - - -- 150174 98-£0-60 09¢ 0L 09¢ WIAS 8vIcell 9SI19v 10dL0-H8T/NSO
- - 9'¢ - - -- Y98 98-£0-60 - - 0ze 0DSd  STIT6I1 SOTI9Y TATOHULO-H8T/NSO
Sl - 98 - 081 9L L8y 1L-€2-60 (443 78¢ [4%% DdTd  0TIC6IT 0£TI9¥ 10990-d82/N80
- - 91 -- -- - 10L 98-€0-60 €61 €61 €61 0DSd  0SITOLT +PTIoy 10A90-d48Z/N80
(1/3w) (71/8ur) (1/8u)  (7/3un) (snispp)  (syum) - (1ud/gr) ayep wonog  doL (3093) un apny apny Joquinu
opu  uddonmu  usFonm uad $92139p) Hd -onp  Surpdweg qidap 21801  -13u0T -neq 11°M
-o[yD se se -Kxo amjel -uod (90eJIns pue] MO[q 199))  [9M  -OIpAY
eruow QIIN  PIAJOS -adwiag, oy oM Jo searsut uadQ -003
-y -S1(q -adg Arewnig

PonUIIUO)) --UOISUIYSDA ‘UISDY 095D JO 14vd UL21sD2
Y3 U1 4210M punod§ u1 aampaadway puv ‘gd ‘2oupionpuod d11dads fo sanipa pup uaSLxo paajossip pup ‘apiiopyd PIUOWIMD 104U Jo SUOIIDIU0U0)-- €] d[qe],

98



0L 10> [ 9 Syl 08 08¢ 88-L1-70
- - vl =" -- - (444 L8¥T-T0
- - 1A - - -- 6v¢ 98-+0-60 STl (Y4 STl 00Sd 8181611 T00I9P TOH 1Z-48T/N8O
== - 14! == - -~ -- L8-S1-60
- - 91 == - -- - L8-10-L0
-- -- LT - -- -~ - L8-90-S0
- == 6L == -- - -- L8-¢0-20
-- -- YL - -- -~ - L8-€1-10
-- -- ' == - -~ - 986-1-C1
- - 8’8 - -- - - 98-1T-11
-- -~ Sl -~ -- -- c68 98-¥0-60 0zl 0cI1 0z1 00Sd 6181611 61019% 10V IZ-d8T/NSO
8'8 10> Y4 -- 0¢S1 SL 061°1  88-11-60 - - L9 LHOL $T0T611 ¥E019¥ 10dL1-48T/NSO
89 10> ¢l 6'¢ S61 6L ore 88-S1-60 -- -- 00t SeoT61l 80119 10dL1-d8T/N8O
IL 10> 9z £'8 Syl £'8 (4% 88-L1-20
- - 0z -- - - ¥Z8 L8¥T-T0
- - 62 - -- - €96 98-70-60 4t ¥01 P11 0DSd  LT8I6lIl TTOI9Y 10Y91-d8C7/N8O
- - I -- -- -~ yTL 98-v0-60 09 09 09 00Sd 8681611 SEOI9P [0T91-48T/N8SO
L9 10> 01 UL €91 8L 966 88-€1-60
L9 100> oL 09 o1 8L 0£0°T  88-61-20
-- - ¥1 - -- -~ - L8-S1-60
-- -~ 91 -~ - -~ -- L8-10-L0
- - el - - - - L8-90-S0
-- - ¥'6 - -- - ¢I8 L8-¥T-70
-- - 4 - -- -~ - L8-¢0-20
- - 06 -~ -- - - L8-€1-10
- - 6 - -- -~ - 98-01-C1
-- -- 01 - -- -~ - 98-1T-11
-- -- L1 - - -- 098 98-91-60 801 ¢0l 801 00Sd  TvLl6ll LTOI9Y 10dS1-H8T/N8O
PanUNUO)—"USEAy "AJUNO,) UOIURY
(7/3uw) (1/8wr) (1/3w)  (7/3u) (snisp)  (siun) - (uro/g) ajep wopog  dog, (195) un apm spm Ioquinu
spu  uafonwu  uadonmu uag saai1dap) Hd -onp  Surdueg ydop o130  -13uo0] -ne M
-01yD se se -Kxo aInger -uod (90BJINS pUB] MO[q 199)) °M -0IpAy
BIUOW JENIN  POAlOS -odway, oy [1om Jo stearajur uadQ -0a3
-wy -sI(] -adg Arewg

panunuo)) --uoISUIYSOp ‘uispg 09svd Jo 14vd ui2isa
aYy1 u1 421M punodd ui aanpiaduial pup ‘pyd ‘20up1ompuod oif1oads fo sana pup usS{xo paAjoSSIp puv ‘pLIOTYd ‘DIMOWIY ‘DID411U O SUODIIUIIUO)--"C] QB

99



6'8 €0’ o> 0> 091 v'8 8¢¢ 88-L1-T0

- - or> - =" L8-10°L0

- - 01> - =" -- - L8-L0-C0

=" - or> =" =" - (443 L8-9T-T0

- - or> - - - - L8-50-20

- - or> - - - -- L8-G1-10

- . or> - =" - == 98-91-C1

- - or> - - -- SPe 98-11-60 091 SL 091 WTIas 11.0611 10TI9% [OVET-H6T/N8O
£ €0’ (42 80 91 L'L 009 88-€1-10 ¥4! 9

- - LT - - - €79 98-10-60 9 8¢ 4! WTIdS v0LO61IT 6E119Y TOHZI-H6T/N80
- - 0¢ - - -- €68 98-£0-60 19 19 19 00Sd  0TLO6IT SETIoY 10DTI-d6C/N8O
0¢ 10> 9L 9 091 VL 078 88-11-10

- -- 6L - - - 8¢8 98-¢€0-60 9 9'ce 9 WIS  TELO6IT THIIoY 109TT-96T/N8O
Ll 10> Sy 99 ¢l 9L €9 88-C1-60

- - 8y - - - 819 L8-92-70

- - 8'C - - - 0L 98-€0-60 06 c8 06 00Sd  TIOI6IT OSII9 10D01-967/N80
1T 0 0¢ 89 091 08 (439 88-L1-70

- - 9°¢ -- - - 618 L8-ST-T0

-- - '8 - - - 0LS 98-20-60 yel el Pel 00Sd  6evel6ll  TSIIoY 109L0-d6T/N8O
- -- L'L - =" =" 6L 98-+0-60 06 c8 06 0DSd  10€I6IT SETIOv 10dS0-H6C/N80
[43 10°0> 6¢ 9 0'1c 'L 0LL 88-11-10 €6 €6

-" - 6'¢ - - - SSL 98-£0-60 88 9L €6 00Sd  SPLO61IT 1TCTI9Y 20410-46T/N80
" - 01 - . - [4:1% 98-$0-60 0¢8 ovL 078  NLIW  ST916IT 60019% 10D€T-H8T/N80
- =" '8 - - - SI8 98-10-60 9Tl 9C1 971 0DSd  LI8I6GIT 8I0OI9% 10dTT-I8T/NBO

PanUNU0)--YSEA) AJUNO,) UOJUIg]

(1/3w) (1/38wr) (7/8w)  (/8w) (snispp)  (syun)  (wo/gr) aep wonog doJ, (1093) jun apny opm Jaquinu
opuy uadonmu  uadonm ual $20139p) Hd -onp  Surdwes yidop ooy -18uor -ne] oM
-oluyD se se -Kx0 amjel -uod (eoeIns pue[ mo[aq 133)) oM -0IpAYy

BIUOW SlelIN  POA[OS -odway, Y10 o Jo sfearaur uadQ -093
-ury -s1q -adg Arewng

panunuo)--uoiSurysvp ‘uispg 09svd Jo uuvd uiaisva
Y1 U1 4210m punoud 1 aanpaaduial pup ‘frd 20upionpuod 2if12ads fo Sanpa pup ua3LX0 paajossIp pup ‘dpLIoJYd ‘DIMOWMD ‘2ID431U JO SUORDLIUIIUC) - €T qRL

100



61 0 Sy 09 Syl S'L SL9 88-81-T0
- - 0 - - - €LY 98-€0-60 39 99 99 0DSd 690611 LETIOY CTOALO-H0E/N8O
=" - 09 =" - - 69L 98-60-60 (43 [43 [43 0DSd  SS¥0611  80TI9Y 20XS0-H0E/N8O
6C [0 9L (24 0¢t L ISL 88-L0-60
8¢ (4 8¢ (3 Sel €L SSL 88-7T-C0
- - €8 - - - 198 98-50-60 9¢ 9¢ 9¢ 0DSd  SSvO6l1l  SITI9Y 10XS0-H0E/N8O
01 €0’ or> 70 091 V'8 (44 88-81-C0
- - or> - - - S0¢ 98-90-60 sl 66 4! WIAS 9¥P0611 LITIOY 101S0-HOE/NSO
. - $9 - - - S08 98-90-60 ST 4 ST 0DSd  8I1V06IT 9SII9Y  TONPO-HOL/NSO
=" =" 08 - - - 01¢ 98-LT-60 - - 00¢ AJgD  €080611 ¢£0019% 10a¥T-46</N8O
91 - or> - 0¢T €L ovZ'T  OL-LI-T1 - - 708 AdgD  0€60611 $0019Y 10VTT-d6T/NSO
(493 (423
=" - (27 - =" =" 99y 98-20-60 cel CIl s WIAS  TYTI6LT LeOol9v T0TILT-H6T/N8O
000°1 018
018 0¢L
I1 10°0> LT L0 SL €8 [LY 88-81-C0 01L 0T 000°1 [ZTI611 LTOI9Y TAIOMNLI-H6T/NSO
- - 9T - - - 6CL L8-5T-C0
- - ST - -- - 8L 98-91-60
-- - 9T - - -- TSL 98-20-60
61 . 81 - ¢l 6L 078 78-ST-90 (S8 81 974 W1as 0€Ti61l 0v0I9Y  TODLI-HE6T/NSO
- - 6'¢ -- - =" ¢ L8-S0-€0
0¢ =" 9t e S8l L'L sTe £8-ST-L0
6C - L'e 8¢ 06l L'L Sev £8-60-¢0
LT - 9'¢ - 6l SL 0LS 78-87-80 0ey  SL'ST oy WIAS  LeTI6IL €¥019Y TATODLI-H6T/NSO
(1/3w) (/3w (y8w)  (ySw) (snisfo)  (syum)  (woygM) 3%ep wonog doy, (399}) un opny opm Iaquinu
opu uaSonmu  udFoxnru uad 532139p) Hd -onp  Surdureg yidop oo -13uoT] -ne oM
-o1y) se se -Axo aInjes -uod (39e}INs pue] MOJ3q 199)) IPAA  -0IpAY
BIUOWL S9JeDIN  PoAJoS -odway, oy 1I9m Jo sealdjur uadQ -093
-y -s1 -adg Arewrud

panunuo)--uoiSulysoy ‘uisvg 0asvg fo und uiaispa
Y1 ul 421pm punodd w1 aanpaadwial puv ‘gd 2oupionpuod oif1oads fo sanppa pup ua8KxXo paajosSIp pup ‘Ip1iofyd ‘DIUOUWD IDIIIU JO SUOUDAIUIUOD)--"ET IqR],

101



8T 10 Ly vl el 9L 09¢ 88-61-¢0
- =" oL -- -- -- 0S¢C 98-60-60 6% 144 6v 00Sd  10£061T +ITI9Y  €OWOI-HO0E/N8O
11 10> (44 6'¢ 091 9L L9Y 88-60-60
9 10> ve (44 S¢Sl VL (339 88-0C-20
e -- 69 - - -- cI8 98-50-60 194 8¢ 134 00Sd  SOv061T  €CIIo9Y 207160-40€/N8O
Cl (£ or> 0 (9 '8 (493 88-L0-60 201 SvL 201 WTIAS  90¥0611 1S119% 1AT0D60-H0E/NBO
Cl €0 or> 70 ST €8 ele 88-81-20
-- - 6'1 - - -- LeL 98-50-60 Y6 SPyL ¥6 WIS 90t0611 [STI9Y 70D60-40¢/N80
6'v 0’ or> €0 091 6'8 c6¢ 88-81-C0
- =" or> - -- -- (44,4 98-50-60 81 c8 781 W1das vovoell Iviioy 10060-90£/N80
- - Y -- - -- 9TL 98-11-60 YL YL YL 0DSd  1vSO6IT 8CIIoY 10980-40¢/NSO
6S 0 o1 'y ¢l €L 08I‘T  88-L0-60
96 00 6 (VNS €¢Il €L 0€0°1  88-81-20
- - 76 - -- -- 826 98-¥0-60 8¢ 8¢ 8¢ 00Sd 9090611 T0I19Y  $OOLO-HOE/NSO
=" - 9v -- -" -- 689 98-¥0-60 39 97 99 00Sd  8t90611 TI119%  TONLO-HOE/N8O
- - oy =" - - 019 98-%0-60 8y 8 14 0DSd  L£9061T 9I1119% £071L0-90¢/N8O
- =" 6'¢ -- -- - 6LS 98-£0-60 98y 9ty 98y 0DSd  9¢90611 VCII9Y C07IL0-d0E/N8O
- - 9 - - -- 6¢L 98-10-60 6¢ 14° 6¢ 00Sd  S¢€9061T 61119% 101L0-H0E/N8O
€9 LS
6T =" -84 - LT 'L 0gL 8-1C-90 (99 139 99 00Sd  L090611 OfLTI9F  +0OLO-HOL/NSO
-- - 91 -- -- - 96¢ 98-£0-60 6¢ 6¢ 6¢ 00Sd  +090611 6CII9% €09 L0-H0E/N8O
(71/3w) (1/8w) (7/8w)  (7/3w) (snisfa)  (syun)  (woygr) ep wonog dog, (193)) jun apn) apn) _dquinu
opu  uaSonm  uaonm usg s92139p) Hd -onp  Surdweg yidap o301  -18uo -ne] oM
-oTyD se se -Kx0 e -uod (soeIns pue] Mmo7eq 3129)) A -OIpAY
BIUOUWI AeNIN  PpaAoS -odwgy, Blige) oM Jo sreaojut uadQ -098
-y -SIg -adg Arewg

PanuIIU0)--U0ISUIYSDA “UISDE 035D JO 1pd Ui2)sD2
2Y1 u1 4210M punoad u aanaadwal puv ‘gd ‘20up1onpuod o1f122ds fo sanipa puv us8Lxo paajossIp puv ‘ApLOJYd DIUOWUD DIDLIIU O SUOHDLIUIIUO)--"E ] qEL

102



1T - 0's - 081 9L (USY 78-1C-90 0ce v8 (6139 TP90611 T€609v  TOW6I-H0L/N8O
ve €0 7’8 L SLI Vi 668 88-80-60
[4% w0’ (Y 9¢ 91 VL G388 88-11-¥0
- - 4! -- - - [€6 98-70-60 gor Sgor sov 0DSd  8¢v0611 11019% [0ULT-HOE/NSO
- - ¢'8 - -- -- OII'l  98-90-60 - - IS 0DSd 9150611 6T019Y TOTLT-30€/N8O
- - or> - - - LTS 98-10-60 SC1 €8 gel WIAs €zso61l  SyOIov 904L1-40€/N8O
- - 8¢ - -- - 016 98-¥0-60 001 06 001 0DSd  LISO6IT ¢€¥0I9Y SOJL1-30€/N80
(44 o Sy -- 91 €L 0SL 88-80-60
Sl - 8T - S8l Vi S09 78-S2-90 S'19 §9¢ $'19 00Sd  T€S0611 95019y  TOALI-HOL/N8O
- - Sy -- -- - 3% 98-10-60 L01 001 LO1 0DSd  €IS0611 00119¥ 10DL1-d0€/N8O
Ll 10> 6t oS 0Ll Vi 192 88-L0-60
61 €0’ e (0874 91 Vi 089 88-61-20
-- - (44 -- -- - %9 L8-9T-T0
- - (%Y -- -- - 099 98-90-60 0$ 197 0¢s 00Sd  9S€0611 SPOT19Y 10d491-40¢/N8O
- - 8¢ -- -- - 029 98-50-60 143 6¢ ve 0ODSd  8¢€0611 8YOISY €04991-d0€/N80
ST [<4) or> - ocl v'8 1394 88-L0-60 YT 09 SYZ  WIAS O01€06IT O01019% TONST-H0€/N80
- - L'l - - - 1204 98-90-60 143 62 ve 0DSd  ¥€Zo611  €T019Y 10X ST-HOE/N8O
Sl €00 9T Lo 4! (24 0TIl 88-LT-¥0
- - og’ - - - 010°T  98-90-60 091 6y 091 WIAS IvI06IT TE0I9%y  TOINVI-HOE/NBO
-- - 0g0 -- -- -- 191 98-60-60 0$ Sy 0¢ 0DSd  1¢10611 6V019% 10D¥1-dOE/N8O
PonUNU0)-—[SEAY "AIUN0,) UOIUSg
("7/3ur) (7/3w) (1/8w)  (7/8uwn) (snispa)  (syuny  (woygr) arep wonog doj, (309)) Jun apm opm Rqunu
opu  udfonmu usgoniu uag sa2139p) Hd -onp  Jurdueg yidop oo  -18uo] -neg eI
-oyD se se -Ax0 el -uod (9oBJINS pUB] MO[Iq JI9J) oA -0IpAYy
Bluow JeNIN  PIAJOS -odway, ogId [[om Jo sfeardur uadQ -0a3
-y -SI(q -adg Krewg

paNUU0)--UoISUYSOM ‘UISDY 00SDJ JO 140d Ui21sDD
2y U1 421pm punoasd ul 2ampaadwa) puv ‘grd ‘2ounjonpuod 2if10ads Jo sanwa pup uaSLxo paajossip pup ‘proJYd DIMOUWUD ‘ID4I1U JOo SUODIUIIUC)--"€T qeL

103



19 €0’ vy (4 oyt UL 0801  88-61-20
- - 8y - - - S06 98-¥0-60 9t 9¢ 9T 0DSd  01¢£0611 SO0019%  vOACTT-HOL/NBO
i (44!
Lot 01
L8 [4
- -- 6t - - - 0L1'T  98-¥0-60 (44 61 (44! WIdS  62€0611 86091 10Y12-H0E/N8O
- =" o¢ -- - - oty 98-£0-60 ovi oc ori WIAS  9€£0611 12609% 1ALOOTT-HOE/NSO
- - or> -- - - 96¢ 98-0-60 gel (174 STl INIAS  0SE0611 €2609%  TOO1Z-H0E/NSO
-- -- or> - -- -- P19 98-£0-60 (1194 §'6¢ 0ST  WIdS LI1E06IT SE609T 10LTC-H0E/N8O
- -- €T =" - - 6v9 98-70-60 8¢ 061 8YC  IIAS  €TL0611 €¥609v 1ATOHIZ-HOE/N8O
15 i 194 9Y §Sl V'L £86 88-80-60
184 €0’ e g9 o1 gL 0r8 88-61-20
- -- 66 - - - ovL 98-£0-60 8¢ 8¢ 8T 0ODSd  TSe061T 100197 PO 1C-HOE/NSO
SL €0’ Le L 091 'L 09Z°1  88-80-60
0Tt S0 1 09 Sl 09 ovs'lT  88-61-20
- -- 9L - -- - 0ST1  L8-¥TT0
- -- I - - - 0TET  98-€0-60 33 133 e 0DSd 9010611  LS609Y €0DT1C-H0E/N8O
0c 10> or> A 06l 08 009 88-C1-10
- -- or> - - - 009 98-%0-60 0s¢ 0LT 0S¢ WTdS 930611  81609% 1040Z-40€/N8O
- - e - - - 018 98-£0-60 Y43 601 1949 WTdS  S0S0611  vv609% 10D0C-40¢/N80
81 10> or> - I 78 008 88-¢1-01
6t 100 or> V0 091 9'8 65¢ 88-61-20
- - 010> - - - 128 98-£0-60 SSl 6¢l SC1 WTIds 0611 9S609% 10V0Z-d0€/N80
(1/3w) (1/3w) (1/8w)  (/8w) (snispe)  (suun)  (wo/gT) aep woyoyg dog, (399)) un apmy apn) Iaquinu
opu  uwsfonm  uaSonmu uag sa0139p) Hd -onp  Surdwes qdap o101  -18uo] -ne] oM
oD se se -Kx0 aInjel1 -uod {oe]Ins pue] MO[2q 199)) 19 -OIpAY
BIUOW QJelIN  PAAJOS -odwiay, oy oM Jo sfeardul uadp -008
-y -sI -adg Arewng

panunuo) --uojSurysop ‘uisvg 0asnd fo 1od 1121sna
Y1 up 431pM punod3 ul aunpaadwal pun ‘gd 2oupionpuod 2fidads fo sanppa pup uaS{xo paajossip pun aprLIoJYd ‘DIUOWLID IDAIIU JO SUONDAIUIIUO) - ET d[qR],

104



Lz 10 L 90 4! VL 0v8 88-81-20
-- -- UL - - - 088 98-80-60 oy 33 ov WTIAS 9€00611 S0609% 10AST-J0€/N80
Tl - or> - 0zI 6'L 8¢€C 65-0¢-01 - - % TE€006TT 12609v  TONPT-HOE/N8O
- - 'y -- -- -- 069 98-80-60 [43 [43 (43 0DSd  €T1061T  S1609% 10d€T-H0E/N8O
81 10 01> 0 €91 '8 86¢ 88-TC-20
- - 01> - -- - Svy 98-10-60 Ly €€ Ly WTIdS 9vIO6Il Sv609¥ €0HET-H0E/N8O
- - 8’1 - - - Iey 98-%0-60 (114 0T 60C 9C10611 T[00I9%  TOAET-HOE/NSO
- - vl - -- - Siv 98-60-60 S01 Le SOl WTIdS $SI061T TO019% 10A£T-HOE/N8O
81 10> €T 0's oLt YL 06¢ 88-02-20 [43 9¢ --
- - e - - - -- 98-+0-60 Y4 €T (49 INTAS  TIT061I1 TT609Y  vOUACT-HOE/NSO
- - 194 -- - - $86 98-10-60 [4Y 1€ 143 INTAS  LTTO6LT 9T609%  TOOTT-HOE/NSO
L1 10> e - Ll 9L 86S 88-¢1-01
L9 1K S'e 0y o<t YL 0TT1  88-TTT0
-- -- 43 - - -- 6SS 98-10-60
61 - [ - - S'L 0LS 8-1¥C-90 €'6C $9C §'6C 00Sd  S0€0611 1€609%  TOINTT-HOE/NSO
- - 0T -~ - - 61L 98-10-60 Y44 v €TC  WIAS TI€061T 8£609%  TOINTT-H0E/N8O
- - 'y - - -- 98¢ L8¥T-T0
- - 9y -- -- -- 169 98-+0-60 0€ 0¢ 0¢ 0DSd  OIT061T  6£609% TOITT-H0E/N8O
- - 6'C == - -- SSL 98-80-60 8¢ €C 8¢ 00Ssd 1120611 8¥609¥  TOHTT-HOEL/N8O
Cl 00 or> 70> 06l '8 SLS 88-11-10
-- - 01°0> - -- - 939 98-01-60 - - 0ST  WWIdS  STTOG6IT 9+609% 1ATODTT-HOE/NBO
ponunuUO)—-USEA, AIUNO,) UOTUog
("1/8w) (7/8ua) (1/8uw)  (7/8w) (snispp)  (sun)  (wo/g) orep wonoyg  dog, (199y) jun opm opm) Toquinu
opu  waSonmu  usSoniu uag $92139p) Hd -onp Surdweg ydop o180;  -18uo] -ne] oM
-o[yD se se -Kx0 aInjes -uod (99eJInS pue] Mo[aq 139j) [IPAA  -0IpAY
BIUOW JRIIN  PIAJOS -odway, oY1 1o Jo sTearaur uadp -093
-y -s1q -adg Arewrig

panunuoy) --UoISUIYSOAN ‘UISDY 025D JO 140d 112]5D3
aYy1 U1 4210M punoasd ui 2amvadwa) puv ‘prd 20un1onpuod d10ads fo sanjpa pun ua8Lxo paAjoSSIp pup dPLIOJYD ‘DIUOUIUD ‘2IDAIIU JO SUODLUIIUC) -- T dqEL,

105



- - or> - - - sov 98-60-60 ¢tl 0z STl WIAS  LyT0611  LS809Y 104LT-HOE/N8O
- - c's - - - 0€C°1  98-01-60 181 (S IS8T  WIAS CIe06IT +1609v  TOALT-HOL/NSO
- - I'1 -- - - 829 98-60-60 14! 874! 44! WTIAS  LTTO061T TI609F  €0dLT-HOE/N8O
11 €0’ 01> 70> 0°SI 7’8 S6¢ 88-81-C0

- - or - - - 00y 98-01-60 144! Lz Pl INTAS 6170611 11609v  TOILT-HOE/NSO
- - | - - - 16L 98-60-60 §el €T St WTAS TTT06IT €0609% 109LZ-H0E/N8O
- - €1 -- - - 91 98-01-60 00t S'81 001 INIAS  TIT0611 L7809  ZOO9T-HOE/NSO
1 100> 8¢ -- 0Ll €L 069 88-€1-01 c8 ¢8I ¢8 NTAS OL10611 TT8O9Y 10092-30£/N80
- - o¢ -- - - (4244 98-60-60 S 1T €9l  WTIAS PTI06IT £v809Y €0 T9C-H0E/N8O
- - €9 - - - 08S 98-01-60 8¢ €€ 8¢ 00Sd  0S0061T +S809%  vOH9T-HOL/N8O
- - (43 - -- - S0s 9880-60 86¢C 001 86T  WTIAS 0S006TT LS809F  £OH9T-H0E/N8O
- - Le - - - ILS 98-80-60 83 0¢ 33 00Sd 900611 9S809%  CTOHIT-HOE/NSO
-- - €€ - - - 16S 98-80-60 LE LE LE 0DSd 6500611 85809t TOH9T-40£/N80
-- - Lt - - - 96 98-60-60 St st 84 WIAS 6£10611 £S809% 1099C-H0€/N8O
- - I'¢ - - - €LS 98-80-60 143 143 149 00Sd  €210611 Cl609% 10097-H0¢/N80
- - e - - - Y6S 98-80-60 (]9 gIe ¢9¢ 0ODSd  £010611 T10609F  TOH9T-HOL/NBO
- - ot - - -- 9%9 98-80-60 LE [43 LE 00Sd  S0T10611 10609t 10492-30¢/N80
-- -- €1 - - - - 9861-80-60 143 123 143 0OOSd 9200611 8S809F  TOHST-HOE/NSO
(1/8uw) (1/8w) (18w  (7/Sw) (smisppD  (sywun)  (woysn) o1ep wonog doy, (199)) un opm opm Joquinu
opu  uaSommu  udonw uag so0139p) Hd -onp  Sundureg yidap o801  -18uo] -ne] oM

-o[yD se se -Ax0 aInjel -uod (90BJINS PUBT MO[2Q 199])  [[M  -0IpAY

BIuow SleNIN  paAlos -adwiay, B)iik) 119 Jo sfealayur uadQ -033

-y -siq -adg Arewg

PaNUIUO)--UOISUIYSOM ‘UISDY 095D Jo 1ivd 1121502
3y u1 421pm punod8 ui aampaadwa) pup ‘[d 20unionpuod si1oads Jo sanpa pup us KXo paajossp pup prLOJYd DIUOWUD D411 JO SUONDIUIIUOD)--E d[qEL

106



- - 01> -- - - 08¢ 98-01-60 09¢ 9L 09¢ INTAS 0020611 LVLO9Y 10[17¢-d0€/N8O
=" - 144 - - - LTy 98-60-60 SO1 L8 S01 WTAS  €€20611 9SL09Y 109%€-J0€/N80
99 0 1 0L (A1 SL OLT'T  88-60-60

6L 0 SL L Gel 'L 0€1'T  88-81-70

- - Cl -- - - 06€°T  98-60-60 9¢ 9¢ 9¢ IWTIAS 670611 81809% 209dv€-90¢/N8O
gt 10> 7’6 99 0°LT 6L GLS 88-60-60

0¢ 10> 9] L 091 08 929 88-7C-C0

- - (% - - - Ly 98-01-60 08¢ 8¢l 08¢ INANM  9vP0611 0€809Y 10962-d0¢/N8O
h% 10> 6'¢ VL 081 8L 6v¢ 88-0C-20

=" =" Ve - - -- -- L8-61-60

- =" 8't - - - -- L8°10-LO

-- - 9¢ -- -- - - L8-L0-S0

- - gt - - - 16V L8-LT-T0

- - Ve - - -- -- L8-60-20

- - £'e -- - - -- L8-S1-10

- - 9°¢ -- - -- -- 98-91-Cl

=" - L'e - - - (489 98-11-60 ocl 0T1 0T1 0DSd  vPSO61T 91609¥% 10d62-90¢/N8O
091 Lo LT Ly ¢8Il YL 0€6'T  88-80-60

0L1 Y00 LT 99 (A L'L 0¥0°T  88-81-20 =
- - 8¢ - - -- - L8-61-60 -
-- - 9t - - -- -- L8-10-L0

- - 8T == - -- -- L8-L0O-SO

- - 9t - - - 081°C  L8-9T-20

- - 9t -- - - == L8-50-20

- - 9t - - -- -- L8-S1-10

- - 154 - - - -- 98-91-Cl

-- - 9T - - -- 0761 98-11-60 SIT LL ST INTAS  6£¥0611  €1609% [0V6C-d0E/N8O
-- - 010> - =" -- 88¢ 98-60-60 glic 81 SlIc INTAS  8SI0611 €S809% TOHLT-H0E/N8O

PonunNuo)--USeAN AJUNO.) UOIuog
(7/3w) (7/3w) (7/8uwr)  (7/8w) (snise)  (syun)  (wo/sr) aJep wonog doy, (199)) jun opm opm oquinu
opu  uddonmu  udSonmu uad $20139p) Hd -onp  Surdwesg ydop o180  -18uoT -ne] oM
-0[yD se se -kxo aInjel -u0d (90r}INS pUB] MO[2] 123)) [PM  -0IpAYy
BIIOW QININ  PoA[OS -odwrag, oy [1oM Jo s[ealour uadp -028
-y -s1g -odg Krewd

paNnuuo.)--uoISUIYSvAL “UISvg 02svd Jo 1avd uiaisva
241 U1 421DM punoag ut aumpdaduial puv ‘grd ‘2oup1onpuod oif10ads fo sanppa puv ua8Axo paajossip puv ‘apLoJyYd ‘PIUOWD ‘ID1U fo SUOTIDIIUIIU0)--"CT IqEL



98 €0 or> 0 0S1 (4 9¢v 88-61-20
- - or> - - -- LEY 98-50-60 8¢ %3 8¢ WATY  808T6I1 I¥LIOY 109S0-9LT/N60
- - or> - - - (444 98-50-60 - -- 0S1 INTAS 908611 TSLI9Y 1A10ASO-HLT/N6O
€1 L0 or> [44] 06l 6L 681 88-02-70
- - or> - - - oLy 98-90-60 08¢ 09¢ 08C INIAS 8ePToll 61LI9Y  CTOYL0-HLT/NG6O
== - €T - - -- CLS 98-80-60 SLT 121 SLT  WIAS 90§61l 10819% 109€0-HLT/N60
£e 10> 6'S 6L 0Ll L'L 68S 88-9T-20
-- -- LS - - -- (439 98-81-60 0zl 98 0zl WTIAS  LSETOIT $TLIOY 107120-9LT/NGO
Lt 10> £'¢ 89 €91 6L €S 88-0C-70
- - 6'9 - - - 019 98-80-60 €LT 1474 €L WIAS  SIveell 9vL19Y 10420-9LT/N60
- - - - -- -- - - SLE 69¢
- - 09 - - -- 8LS 98-90-60 L9¢ LTE SLE CIVT6IT TO8T9Y 1AL0ATO-HLT/NGO
01 10> or> 0T 081 6L o1y 88-60-60
- - or> - - -- Sov 98-01-60 LLY 0S LLT WIAS  LT10611 ZSLOSY 10MSE-H0E/NSO
- - Cl -- -- -- 0s8 98-01-60 0T 0T 114 0DSd  OLI06IT L0809Y  TOOSE-HOEL/NBO
143 10> 61 €9 091 9L 866 88-60-60
99 100 81 8L el 9L SE6 88-81-20 0S 0s
- - I -- - -- 001°T  98-01-60 6v 8¢ 0¢ 0DSd  9S1061T 9SLO9Y TOHSE-H0E/NSO
871 8%l
- - 6t - - -- (4i14 98-60-60 Lyl S 81 00Sd  8TTO6IT 9€L09y  ZOOYE-HOE/NSO
- - (1% -- - -- [SU8 L8-9T-20
-- - s - - -- LS 98-60-60 09 0s 09 0D0Sd  61T0611 TSLO9Y  TOMPE-HOE/NSO
PonunU0)--USEA) Ajuno,) uojueyg
("7/3w) (71/3ur) (1/8w)  (7/8ur) (SmspD  (sium) - (wo/sm) arep wopog  dof, (102p) jrun opmy spm Jaquinu
opu  wddonm  uaSomu uad $92139p) Hd -onp  Surdwes ydop o180  -18uo] -ne] oM
-o1yD se se -£x0 aInel -u0d (9oeJINS pue] MO[0Q 199))  [[GM -OJpAY
eruou QJBNIN  P9AJOS -aduigg, bli15) [[oM Jo speadiur uadQ -098
-y -s1q -adg Arewud

panunuo))--uoISutysop| ‘u1spg 0svd Jo 1and 1i91sn2
Y1 up 421DM punodd ul aump4aduay pup ‘frd ‘2ounionpuod d1f12ads fo sanpa pun us FLxo paajossIp pup APLOJYD DIMOUUD ‘FIDAIIU JO SUOUDLIUIIU0)--"ET QR

108



6¢ 10> 11 %Y gl 8L 028 88-61-20

- - 11 - L18 L8-9T-70
=" - g6 - - - 6SL 98-60-60 001 001 001 0DSd 987611 vSPI9Y  TOMOI-HLT/NGO
€€ 10> Le T 0 ¢t 6L 069 88-L1-70
- - 8T -- -- - ¢I19 98-91-60
- - 6T - - - S19 98-70-60 el g1l 10! 0ODSd  0£87611  €Svioy 1016 1-4LT/N60
- - 01> - - - 9¢tT 98-60-60 St 81 S11 WTAS TT8T6I1 €1919% 10V81-dLT/N60
- - 09 =" - - 1829 98-90-60 1743 91 yee  WIAS  9vLToll PESIOY T0dL1-9LT/NG6O
8¢ 10° 79 69 081 '8 809 88-€1-60
- - LS - - - 09¢ 98-50-60 [4Y4 43! 76 WIAS  1SLT611 TESISV 10dLT-3LT/N60
T €0’ or> 80 ¢81 '8 9¢¢e 88-€1-60
Lt 10> or> [ ¢Ll '8 0te 88-61-20
- - 01> - - - 61¢ 98-91-60 067 68T 06  WIAS ¥T9Tell 11919¥ 10491-dLT/N6O
€T 10> 49 79 0Ll 6L 01¢ 88-61-10
(44 10> 6V 1Y 081 6L 80¢ 88-11-10
- - L9 =" - - 1433 98-90-60 081 06 081  WIAS TSTTOIL LY919v 204TT-HLT/N6O
- - T8 - - - 79 98-90-60 P01 oL Y01  WWTIAS  €€€T61T €S919Y TOH11-9LT/N6O
- - or -- - -- 98¢ 98-90-60 144 69¢ 9vy  WIAS  16ST611 SE919% 10060-9LT/N60
Ve L00 or> 70> 3114 18 (433 88-61-%0
- - or =" - - L9¢ 98-60-60 8¢9 819 8€9 NANM 6082611 1£919¥ TON8O-HLT/N60
- - or> - - - 8v¢ 98-91-60 09¢ 00¢ 09¢ WWTIAS 10LT6IT LE9IOY T0180-dLT/N60
- - 0ro> -- - -- LLE 98-60-60 01 ¢'¢9 Y01 WTAS  1Z8T6IT SSLIOY T10V90-dLT/N60
(7/3w) ("1/3w) (1/8w)  (1/8w) (snis[a)  (syum)  (wo/gN) Jep woyoyg dog, (1399)) jun apm Ipm Iaqunu
opu  uadonmu  uofomu uag §92139p) Hd -onp  Burdweg yidep oo  -18uog -ne] oM
-o[yD se se -Kxo aImer -uod (3o®1INS pUB| MO[q 129]) M -0IpAy
BIUOW QBIIN  PPAJOS -adway, oy [[oM JO sfearaiur uadp -0a8
-wy -sIq -adg Arewrig

panunuo) --uoiSuIysopy ‘uisng 02sng Jo 1uod uiaisa
Y1 uz 4210m punodd w1 aanpaduial puv ‘grd ‘20unionpuod o1fidads fo sanppa pup ua8Kxo paajosSIp pun ‘apLOLYO ‘DIMOWD ‘DU O SUODAJUIU0)--"ET QL

109



£C 10> or> 90 S'L1 ['8 SIc 88-01-60
- - or> -- - - £CC 98-S0-60 Sl Sl Sl DIAT  9SLIGIT 9ILISY 10d£0-d87/N60
- - 98 - - - 099 98-¢0-60 €59 £'69 £'59 DAANW  €TLIGIT LYLIGY 10D¢€0-d87/N60
=" - 01> - -- - 4y 98-¢0-60 8v1 8v1 8yl DAYT 9¥91611 OILI9Y TAIONTO-HBT/N6O
- - 8L - - - 0¢8 98-50-60 1€ §3 [§3 DYAN 6191611 TVLIGY 10DT0-38¢/N60
€T 10> 14! 4] 0Ll 9L (439 88-CI-60 051 0S1 0¢1 00Sd  S0€TOTE 80EI9r  [OWIE-HLT/N6O
L9 10> I'l 'S S'Ll 8L 86¢ 88-S1-60
YL 10> I'C (Y S91 8L o1y 88-L1-20
- -- L'l - - - 144 98-¢0-60 091 091 091 TS $Tveell 61€I9r T0dS€-HLT/N6O
(44 10> UL L't S'Ll 9L 899 88-C1-60 091 61ST6I1 OVEISY 10DVE-HLT/N6O
- - €l - - - Ov1‘l  98-20-60 86 96 86 0DSd  TILT6IT 8SEI9Y €016C-HLT/N6O
[4% W’ 6°¢ - 091 L'L 09L 88-67-50
- - ¥'S - - - el 98-70-60 L9 L9 L9 00Sd  TILZ6IT SOVIgY 1016T-HLT/N6O
89 10> (7 6'L 0L1 9L 0z8 88-S1-60 (YAl 0DSd  Sv9T6l11 6SEI 107I8C-HLT/N60
(4% - €6 - §'ee 08 oov 78-87-80 Y4 L09 678 INANM  PS9T6I1 TTSI9Y [0d1C-HLT/N6O
- - (24 - - - [Ya4 98-90-60 So¥ 0LE o  WIAS tv9T611 TSI 10D 12-HLT/N60
9°¢ 10°0> 4 €8 oLl 08 0LE 88-L1-T0
=" - oL - - - - L8-10-L0
- =" oL - - - -- L8-90-50
- =" oL - - - 69¢ L8-92-T0
- - oL - -- -- - L8-€0-20
- - 0L0 - -- - 0S¢ 98-91-60 8et 181 8¢y WIAS 0l6T6IT Ovvigr 10d61-dLT/N60
(1/8ur) (1/3ur) (8w)  (7/3w) (snisp)  (syun)  (wo/gH) oep wopog  doy, (309) yun opn opm Toquinu
opu usomnmu  usdonm ua3 s93139p) Hd -onp  Surdweg yidop oo  -13u07] -ne1 eI
-o[yD se se -kx0 2Injer -uod (99B}INS pue| M0[2q 199) 1°M  -0IpAy
BIUOW QIeIIN  POAJOS -odway, oY1 [[om Jo s[eataur uadQ -093
-wy -sIg -adg Arewnd

panunuo)--uoiSurysvp| ‘uispg 0asvd Jo 1ivd uiaispa
a1 u1 42jpm punodd ui aumpiaduady pup ‘grd 20uponpuod dy1oads fo sanpa pup uaSLXo paajossip pup ‘apLIojyd ‘DIMOWUD IDIIIU JO SUONDIUOUOD--"¢T S]qE],

110



81 10> 8'¢ 6'S ¢Sl V'L SIL 88-¥C-70
=" - 19 - - - 8¢ 98-80-60 89 89 89 DIAW  oPLIGIT 9S919¥ 10d401-982/N60
-- - I'e - - -- LyL 98-80-60 09¢ 0I1 09t WTdS Leolell €T919% 10Y80-987/N60
L1 10> or> (0] 081 6L L8L 88-€2-70
- - 09’ - - - 69L 98-91-60 0T 981 0T WTdS 8I0T6Il 90LI9¥ 10080-387/N60
- - 01> -- h - 98¢ 98-60-60
-- - or> - -- - 06¢ 98-80-60 1232 81 1232 WTAas Isel6ll 8€919v 104d80-382/N60
91 -" or> -- 681 08 £€9 8-¥7-90 706 9L 206 WTIAS $S0T6IT 1SL19%  TOV90-H8T/N6O
- - or> -- - - 1494 98-90-60 €6 £6 £6 DUYT Te6l6ll THLIGY TOHS0-38T/N60
-- - or> -- -- -- 6817 98-90-60 LO1 201 LO1 DYYT O0S6I611 IPLIOY [0DS0-987/N60
-- - o’ - -- - (414 98-90-60 Sy 8% 197 0DSd  0T0T6Il ¥PLISY 20d450-98C/N60
-- - or> - - - 1€9 L8-9T-20
- - or> - - -- 789 98-90-60 €L L9 €L DYIT 6£0T6I1 6VLIGY [09S0-H8Z/N60
-- - or> - - - 798 98-90-60 L89 L89 L'89 OdYT L00T61l TSLI9Y 109S0-38C/N60
-- - or - - -- eve 98-90-60 0ce 0LT 0ze WTAS Se61611 PSLI9Y 1AI0OVSO-H8Z/N6O
87 90’ 89" 80 ol 8L 19 88-6C-20
- - ov’ - - - 88¢ 98-91-60 (49 [49 [49 DUYAN  6¥8l611 OvLIOY €0DY0-987/N60
08 1o 01> 70 ¢¢cl €8 8LE 88-52-20
- -~ or> -~ - -- 8LE 98-91-60
['8 - or> - SLT 8L 78¢ 8-vC-90 1453 081 148% INTAS 6¥81611 6£LI9Y 10D10-98¢/N60
- -~ 0ro> - - -- 009 98-60-60 - - - OYAT 8061611 OSLISY $0O¥0-98C/N60
ponunuo ) (SEAy ‘AJUNO,) Uojuag
(71/3w) (7/8w) (7/8w)  (7/8w) (snisp)  (spun)  (wo/g) alep wonog doj, (1993) Jun apny opm Iaquinu
opu  uadonw uagonm uod $92139p) Hd -onp Juidwesg yidap o130f  -18uog -ne| HERN
-oTuD se se -Kx0 aInjel -uoo (25B3InS pue| MO[3q 193)) P -0IpAYy
eruow enNIN  PaIA[oS -oduay, oy [PM jo spealdur uadQ -093
-y -SIQ -adg Arewing

PaNUU0)--UOISULYSOAL “‘UISDG 005D Jo 140d 1421502
Y1 U1 42IDM punod3 wr aanivdaduiay pup ‘pd 20oup1onpuod d1fidads fo sanpa pup ua8Lxo paajossip pup apLOJYd ‘DIUOUNUD ‘I0AITU JO SUONDIUIIU0)-~ €T I]qB],

111



SOT‘1 £L0°1
1€0°T 066
18L 09L
1 10> or - 09t S8 (1194 88-67-20 6¢tL 8IL
I1 - or> £l 092 '8 sov £8-L1-S0 (1149 00S
€l - or> V'l §9T 08 1489 78-LT-80 08y 1994
4! - 01> - §'9T (4] S0S 8-¥C-90 0ce S61 SOI°'l WANM  0S616IT 11919% TOVLI-d8T/N60
14! - or> - 091 6L LT9 9-10-11 §LS S'LS §'LS OVAN  €T8I6IT €I1919Y 10V91-d8T/N60
- - 6’1 - - - LY 98-L1-60 89 9 L'89 00Sd  VOLI6IL £¥SIov 10[ST-98T/N60
- - 0¢ - - - ovL 98-60-60 - -- - 0ODSd  ¢€0LI6IT 10919% TALOHSI-I8ZT/N6O
-- - L'e - - -- 08L 98-60-60 -- - -- 0DSd  €0L1611 TSSI9% TA9OHSI-d8T/N6O
0C 10> L's 0'S S'LT 9L LyL 88-1vC-C0
- - L9 - - - ovL 98-60-60 S6 S6 S6 O¥AW  TELIGIT 00919% 1096 1-48T/N60
81 10> 01 'l 0Ll UL 9LS 88-11-60
- -- £l - - - 8¢S L8-9T-T0
- - £l - - - s 98-60-60 oy I o 0DSd 9791611 LTSIOY 10d¥ 1-d48T/N60
o¢el 0¢T
- - or> -- - - €0¢ 98-01-60 9tl1 141! o€l O¥dT O0ISI6ll 1T919% 10dC [-48T/N60
6C Lr or> 0 ¢'81 08 9T 88-¥1-60
- - or> - - - 092 98-60-60 Sel 0¢l Gel WTAS 10LI6II TS9I9Y 109 11-d8T/N6O
Ll 10> LS I'L 0Ll SL €89 88-11-60
LT S0 or=> 70> 681 6L 0¢9 88-11-10 Sl 00¢
- - or> -- - - S99 L8-9T-T0 0s¢ 1944
-- - oro> - -- - 029 98-80-60 Y49 143 §T¢  WIAS Ss6lell 8E919 10X180-98T/N60
Ponunuo,)-—SEAy AIUN0 ) Uojuog
("1/3w) (1/3w) (1/8w)  (7/3w) (snispy  (Syun) - (uro/sm) opep wopog  dog, (1093) yun apm opm Toquinu
opu  uefSonm  usfoniu uag sas139p) Hd -onp  Sundwesg qdap oo -13uoTg -ney M
-o[yD se se -Kx0 amjer -uod (9oBJINS pUB] MO[2q 129]) [1PA  -0IpAY
BIUOW QBIIIN  POAJOS -odway, oy T1om Jo sTearaiur uadQ -008
-wy -1 -adg Krewd

panuUo) --U0ISUIYSOA, ‘UISDY 025Dd JO 140d UL21sD2
Y1 u1 431pm punosd ui aanpaduia pup ‘gd ‘aoupionpuod dy12ads Jo sanppa pun uad{xo paajossip pup ‘ApLIopyd ‘VIMOWD ‘apiiu Jo Suonpiuacuc)--'¢1 qeL

112



¥8 10> ['8 08 08l 9L 080°1  88-1T-20

- - 8'8 - -- - 0081  98-60-60 LT Sel YLC  WTIAS  T08I6IT LTYI9Y 10dLZ-d8C/N60
1T 10> 96’ Le 08l 8L $88 88-01-60 18¢ 18¢

o1t 10> 1 66 oyl L OLT'T  88-ST-20 08¢ 09¢

- - Cl - - -- 001°T  L8-20-€0 0Z¢ 1] 14

- - 194 - - - 106 98-60-60 10¢ SL I8  WIAS 1091611 6£€19¥ 1AT0Y9C-HBT/NGO
16 10> 4! ST §81 L'L 0ST'T  88-01-60

66 10> 4! 9¢ §91 L'L 09¢‘lT  88-12-20

- - Sl - - - 01¢'T  98-60-60 01¢ 091 01T  WIAS 9SLI6ll 6SYiov 1AT10JTT-HYTL/N6O
- - or> - - -- $68 98-60-60 sTe 90¢ §CC  WIAS 9¢Llell TTSI9F  T0ITT-H8T/NGO
154 10> 61 60 06l 9L 086 88-01-60

L1 10> oT S0 08I UL 668 88-1¢-20

- - LAl - - =" VL6 98-L1-60 Ll [$] Ll WTIAs I¢Llell SISI9Y 1092C-48C/N6O
- - el - -- -- 91 98-81-60 (174 VL 0YZ  WTIAS 0¢€6I61T 91S19v  T0AIC-H8T/N6O
L9 Y0 (44 S'L §S1 9L ovC'T  88-¥T-T0

- - T - - - 09Tt 98-60-60 201 6L 01 WIdS ceelell vISIoY 10V0T-d8T/N6Q
e 10> e 9 091 9L el 88-01-60

81 10> €9 79 Sv1 9L 079 88-1C-70

-- - 68 - - - 159 L8-70-¢0

- - €1 - - - 9L 98-L1-60 001 61 001 WTIdS  LTIT6IT 0SSI9v 10718 T-A8T/N60
18 (44 144 8¢ 091 9L 01S‘T  88-¥C-20

- - (49 - -- -- 0LS'T  L8-T0-€0 80¢ LTC

- - % - -- - 0LE'T  98-60-60 0zt 00T 80¢  WIAS SSOC6IT ¢€SS19v  TOH8I-H8T/N60
8T 10°0> €l g8 Syl 8L 68L 88-€C-70

-- -- €l - - - 178 98-60-60 0L LeTl 0L  WIAS LYOT6IT SESI9¥ TONLI-d8C/N6O

PanuUnNU0)--USeA) "AJUN0 ) UOIUag
(1/3w) ("1/8ur) (13 (7/8w) (smisppD  (syun) - (wo/gr) s1ep wopog  dog, (1093) un apm opm Tsquinu
opu  udgomu  uadoniu uag sao1gep) Hd -onp Surduweg yidep o1801  -13uo] -ne] PA
-o[yD se se -Kx0 QImes -uod (90®1INS pUR| MO[q 199)) M -0I1pAYy
BIUOW 9JenIN  PoA[OS -odway, oy oM Jo spearaur usdQ -093
-y -s1 -adg Arewrig

panuuo)--uoySurysoyy ‘uispg 025 fo 1avd 1431502
2Y1 U1 421pM punods ui aanipaadwz) puv ‘Hd ‘2oupionpuod o1idads fo sanipa pup ua8Kx0 paAjoss1p pup IpLoJyd ‘DIUOWWD IDAIU JO SUODATUIIUC)--"E IqBL

113



0t {0 or> 0 I 08 68¢ 88-7C-C0
" - or> - =" - 119 98-91-60 ¢8 [43 c8 INTAS ¥SETOIT  600C9Y COTET-HLY/NOY
St 10> L'e 8'¢ S91 L'L <0s 88-€1-60
SL 10> 'L 8V Syl 9L 0L9 88-7C-70
-" - [ - -- - 60v 98-60-60 6S 129 6S 00Sd  0S€To6IT  £50T9Y C0dy1-dLT/NO1T
- - €e - -- - 8sy 98-60-60 0s 0§ 0s 00Sd  0S€T6IT 611797 204 1-9LT/NOT
0¢ <0 ¥4 I'l S'L1 08 Sov 88-€1-60
ve 10> 33 60 Syl 6L 60S 88-€C-C0
- - ge - -- - 8¢L 98-91-60 SLyl 86 gLyl WIAS €0¥T61l 6v179%  TOWIT-HLT/NOI
0¢ [ 09 ¥'9 091 9L sL 88-7C-C0
- =" e - -- - 68 98-90-60 8% 6¢ Iy 00Sd  LSLO6IT ¥STI9Y CON9E-H6T/N6O
C 10> (44 - 061 L'L 09¢ 88-CI-10
- - 91 - -- - (V144 98-L1-60
0¢ -- 9°¢ 09 L1 €L 059 £€8-CC-L0
LT -- 1Y I'o LI 7L €9 €8-L1-S0
¥C -- 9t - S'LI 08 SLS 8-LT-80 6T 181 6¢ WTdS T0TI6IT SO0E19v  TOINEE-H6C/N60
001 S6
- - oy’ - - - 68 98-£0-60 $6 06 001 0DSd  7oviell 20ctov [0T1€-6T/N60
6¢ 10> L1 £'6 081 L'L 8L9 88-€1-60
ST 100> 1 (4 091 9L 0SS 88-7¢-C0
- - ¥C " - -" L69 98-€0-60 LIt L0T L1t 0DSd  SYIT6IT +STI9F 1dAl0dI€-H8T/N6O
- - 4! - -- - LyS 98-£0-60 14¢4 1A% SIc 00Sd  TSIZTOIT €ST19v TAIONTE-H8Z/N6O
Ly - [4:] =" 061 €L 010‘T  78-¥Z-90 4% 891 ¢Z¢  WTIAS 8ELIGIL TOVI9Y 103 LT-d8T/N60
PanuNuO)-—"USEA) AIUNO_) Uojuag
(7/3w) (1/3ur) (7/8w)  (y8w) (snise)  (syun)  (wo/ST) ep wonoyg dog, (193]) jun opm apn) Joquinu
spu  usdonmu ua3onmu uag $92139p) Hd -onp  Surdureg yidap o1do;  -13uo| -ne| HEN
-0[uD se se -Kx0 aImjel -uod (aov}Ins pue] Mo[aq 1a9]) A -0IpAY
BIUOW QeIIN  PIA[OS -adway, oY 1o Jo speataqur uadp -0a3
-wy -SId -adg Krewrug

PINULIUO)) --UOISUIYSDA ‘UISDY 025D J0 1ind Ui121sD2
Y1 Ul 42IDM punods u1 2amaaduiz) puv ‘fd 20upionpuod oyidads fo sanppa pup uzSKX0 paajossip pup ‘apLIOJYd DIMOWUD ‘AU JO SUOIDLUIU0)--'€T IqBL

114



- - €L - - - 09¢€'T  98-€0-60 0¢ (119 (113 00Sd 820611 €£619F  TOA6T-H8T/NOIT
60 0’ or> 78 §0¢ I'8 eel 88-v1-60 0¢ 0¢ 0¢ 0DSd  €S91611 STOTOY 10d€C-H87/NOI
- - 'y - -- -~ 020'T  98-£0-60 9T 9T 9T ATV S€0T61T SH6I9Y ¢ONOT-d87/NOT
[t 10> 01> 0 94! 'L 0sL 88-¥C-70
- -- 01> - -- -- 00L L8-ST-70
- - or> -- - - 789 98-L1-60 193 0¢ Se OYAN  t+r0T6IT 8P619Y 10461-982/NOT
0¢ o or> 8Y 081 '8 0sT 88-6T-70 98¢ (443
- -- 01> -- - - 15Y4 L8-50-€0 6T 98¢
- - or> - - - we 98-60-60 98T L1T 98¢ WTdS 611611 LO1TOY 10d81-d8Z/NO1T
£'s 10> S8’ (Y §91 €8 9€T 88-92-70 01 €6 SIT 00Sd  8s6l6ll 8ITT9Y 109L1-d8T/NOI
01 - or> -- - 76 90T 16-S1-90 87T §Te 8CC INIAS  8S6I6l1 81129y 1AIOYLI-H8CT/NOIT
- - 'l -- - -- 147 98-01-60 0LS €9 0LS WNANM  8SIT6IT LISI9Y 1019¢-9LT/NOT
1 10> 4 90 081 S'L Y4Y 88-€1-60 (194 e
9 10> 6t 14 0'LT S'L 8¥¢S 88-TC-70 e €Te 08¢ WIds Tcocell PS8I19Y 109 €€-HLT/NOIT
- - L1 - - - oL 98-01-60 L81 68 L81 WTIdS  LIST6Il TI819¢% TONTE-HLI/NOIT
0L Lo 01> S0 081 08 0ov 88-CC-70
69 - or> 70 g6l 08 Sey €8-CC-L0
L - 01> 1o 081 6'L (447 £8-80-€0
L - 0r'0> 0 06l 'L (115% 8-87-80 (1129 1414 (1123 INTAS  LOLT6Il €0619¥% C0d6T-dLT/NOI
Lz 100> s 9v oSt 8L 16S 88-€£2-70
-- - LYy -- -- -- 16§ 98-60-60 08 08 08 0DSd  80TT6IT 9S819% €0dST-HLT/NOT
panunuo ) USepN ‘AJUno) uojuag
('7/3w) ('1/3w) (1/8w)  (/8w) (snis;)  (Syun)  (woyg) ajep wonog dog, (3993) nun opm opn} Joquinu
opu  ud3onmu uagonmu uad s22139p) Hd -onp  Jurdweg ydeap oo -13uo] -ne] e
-o1yD se se -Kx0 anjel -uod (a0BJINS pUB] MO0[2q 199)) oM -0IpAy
BRIOW 9BIIN  P9A[OS -odwag, oY1 oM Jo sfearajur uadQ -003
-y -siq -adg Arewiug

paNURUO)) --u0ISUIYSOM ‘UIsSDg 00svd Jo 1ivd Ui1a1sVa
a1 u1 42IDM punots ul 24mpiadua) puv ‘fd ‘2ounionpuod dyfidads fo sanppa pup usS{xo paajossip puv ‘pLIofyYd ‘DIMOWMD IDLIIU fO SUONDLIUIIUC)--CT qeL

115



- - 1T -- - - 0Z0'l  98-L1-60 sT (1[4 Y4 DAAN  v¥91611 SO0819%  £ONSE-HBZ/NOI
0¢ 10> L'L 8 oSt VL 0¢L 88-C1-10
- - 9L - - - 69 L8-9C-20
- - 6L - - - 09L 98-10-60 6¢ 6¢ 6¢ 00Sd 6091611 LI8I9Y  SOMSE-HYT/NOI
- - 8'8 - - - L 98-+0-60 0¢ Sy 0¢ DIAN  ¥091611 €T819Y  POMSE-HYT/NOL
- - s - - - pLS 98-v0-60 144 6¢ 144 DYAW  SSSI61l 8€8I9Y  60HSE-HRT/NOI
-- - vy - - - 69¢ 98-v0-60 S8 SL c8 DAAW  LS9T6T1 8€8I9F  POASE-HT/NOI
0t 10> s 9 91 9L 099 88-71-60
- - 9 - -- -- 799 98-v0-60 S Sy 0¢ DAAN  0€£91611 THPRI9F  €0DSE-HBT/NOI
- - s - - - 89¢ 98-v0-60 9¢ 1€ 9¢ DAAW  €SST1611 TH8I19F  POVSE-HBTZ/NOI
81 10> 4 ye o€l VL 099 88-CC-20
-- - L - -- - LS L8-5T-70
-~ - 4! - - - 80¢ 98-€0-60 S9 $9 $9 DYYT TEIT6ll T8I 10DT¢-H8¢/NOT
LT 10> €1 - (N9 vl 0c8 88-€1-01
Sl 100> 080 €0 (341 €L €0L 88-€1-¥0 0¢ 0¢ 0¢ 00Sd  6£0C611 TP6I9F  €0A6T-H8T/NOI
PanuUnU0)—- USeA) "AIUN0.) Uojuag
(18w)  (1/3w) (18w (/3w (snis;e)  (syun)  (uro/gr) 2%ep wonog  dop (@29p) mn apm apm Joquinu
opu  uafonu  uddonu ua3 saa135p) Hd -onp  Jurdwes ydap oo -13uo -] e
-o[uD se se -Kx0 21mel -uod (90eJINS pUe] MOJOq 199)) e -0I1pAy
eruou SleNIN  POA[OS -adway, Rlil6] oM Jo sfearsjur uadp -033
-ury -s1g -adg Arewng

panuU0) --U0ISUYSOM ‘UISDY 025D JO 14Dd UI21SDD
211 U1 42IDMA PUNOLE Ul 24mip4adua) pup ‘Hd ‘20up1onpuod 21fiads Jo sanjpa pup uad{xo paajossIp pup pLIOYd DIUOWUD DIDAIIU fO SUOIDAIUIIU0)--'ET QBT

116



- -- or> - - - 8LE 98-01-60 - - 09C WWIAS ovclell SvSIov [07ILT-H6T/NGO

- - 0l - - = ¥SL L8€0-€0

- - 0l - - < 8L 98TI60 00T 00T 00  0OSd 8¥60611 €0LISY  108O1-H6T/NGO
99 y0 b9 70 gL T8 91E 885720

- - or> - - = €lE 1800

- - or> - - = SIE 980160 0€ 0T 0¢C  D¥SE  6YEI6IL 9ELI9Y  [0DY0-HET/NGO
- 10> 96 ss $81  SL 068 88L060 091 091 091  0DSd ISEIGIT OPLISY  10490-H6T/N6O
- - 0’81 - - = T8 989760 €€l €Tl €61 00Sd  1€80611 LELISY  90DZ0-H6T/NGO
6L 10° oSl ¥L oLl LL 016 88SIH0

- - 0Ll - - ~ T8 L8€0E0

- - 0Ll - - = IS8 98-1160 Sv1 syl S¥1  0DSd 9580611 TYLISY  $ODTO-HGI/NGO
9r 10> vL Y s91 9L 9L 884TT0

- - €1 - - = 9EL  [8€0€0

- - p1 - - = 09L 981160 811 S'€C 811 WIAS 9€80GI1 GELIOY  €0DTO-HEI/NGO

€6y OLy

¥e w0 or> 7o 01T 18 ey 88-SIb0 oLy 09 €6 NIAS 980611 TPLI9Y 1ATODTO-H6T/NGO
9z - o> o> 0T 6L Sby  €8-81-50 oLy 09y OLy  WIAS 9€80611 TYLIOY  TODTO-H6T/NGO
Ly 100> 0’ 90 08l 6L $59 884270

- - TL - - - 19 981160 091 O€l 091  0DSd 9160611 LSLI9Y  €0QTO-H6T/NGO
- - pl - - <018 981160 pEL 6621 pEl  0OSd  SS80GIL LSLI9Y  PODTO-HET/NGO
- - 61 - - = 68 989T60 el Ll Tl 0DSd  €280611 GYLI9Y  TOVZO-H6T/NGO
sv 10> 61 S SO L €58 884720

- - 0z - - = T8 981160 7 B 20 821 00Sd  8080GIl 6SLI9%  10VZO-HG6T/NGO

(1/8ur) (1/3w) (1/8w)  (7/3ur) (snisp)  (siun)  (wrd/SM) 21Ep wonog  dof, (%9 mun apm apny Toquinu
opu  ueSonm  uaSonm uad soo13op) Hd -onp  Fundureg ydap o101  -13uo] -ne PM
-o1uD se se -Kxo el -uoo (9orJINS PUB] MO[2Q 199))  [[oM  -0IpAY
BruOW S1BlIN  POA[OS -odwray, oy» [1oMm Jo sfealaur uadQ -093
-wy -sI(q -adg Krewug

PaNURUO)--uoISUtYSvy ‘Uispg 03svd Jo 1ivd uiaispa
ay1 1 421pm punod8 w1 2anipdadua] pup ‘fd ‘2oupionpuod 3if122ds Jo sanjpa pub ua3KX0 paajossip pup apLONYd DIUOUIMD ‘DIDATIU JO SUODIIUIIU0)--"€T dqEL

117



9¢ 10> 0°sI s 0Ll UL €SL 88-¥C-C0
- - 091 - - - 2L L8-LT-T0
=" - 0°st - - - 0sL 98-11-60 ¥S1 6v1 ST OUAIN 8090611 TILI9% 1AT0090-HOE/N6O
£e 10> 09l 9 SLl UL 0gL 88-L0-60 €6 €6 €6 0DSd  0€90611 LTLIGY 107T90-H0E/N60
X4 10> 6t 89 0Lt 08 SLS 88-9T-C0
-- - 9y -- - - €LS 98-60-60
14 - 'y 9'8 S'LT 08 89¢ £8-61-L0
14 - 14 '8 091 8L SLS £8-80-€0
9¢ - oy 06 SLl 08 SLS 78-LT-80 11T SLLT 112 WIdS v00611 CILIOY 10¥920-30£/N60
8T 10’ 001 Y 4 €L Sv9 88-£7-C0
- - g6 - - - 199 98-01-60 93 ge 9% 0DSd 0160611 00VI9Y TO19C-d6T/N60
oy 10° 0¢l 9¢ 0Ll VL $69 88-61-70
- - L6 - - - 629 98-90-60 or 33 ov 0ODSd  €T80611 00¥IoY 2019T-96T/N60
or 10> 011 - 0Ll VL (073 88-¢1-01
144 10 (4! 8¢ oLt €L scL 88-61-10 0¢ 0¢ 0¢ 0DSd  vIB06IT 6VEI9Y  TONST-H6Z/N6O
01 - ¢ - 091 8L 9% 19-¥0-50 - - (4% 0DSd  TS80611 ¢€evIgy 70dE£T-96T/N60
91 -- 98 - oSt - 9ze y-8C10 -- - 8¢ 00Sd  €060611 TeEVIOY 10d€T-46T/N60
91 - 'l - 081 6L 8ty 19-+0-50
11 -- 6'C - 081 6L 68¥ 09-L1-01 - -- ¢LS 0ODSd 6780611 8¥¥ISY TOLET-96T/N6O
6C 10> L 09 061 L'L 08¢ 88-80-60 98 98 98 00Sd  6T0T61l CTISI9Y  10dTT-H6T/N60
1T 10> 9 LY 0¥l Vi $6S 88-£7-C0
- - 99 - - - 029 98-01-60 8¢ ¥S 6< DYYT LYOI6IT OFPI9Y [1A10YTIT-H6T/NG6O
PINUNUO)--"[SEA\ ‘AJUNO,) UIUBI]
(18w)  (Bw) (1/8w)  (1/Bw) (snisp)  (siun) - (wo/gm) ayep wopog  doy, (109y) Jun apm opm Tequinu
opu usfonmu  usSonw uag s20180p) Hd -onp  Sundweg ydop ooy  -18uoy -neq oM
014D se se -Kxo e -uod (ooeyIns pue] M0[3q 193))  [[PM -OIPAY
BIUOW JeNIN  PaAos -adwigy, oy 1M Jo sjeAraiur uadQ -003
-wy -sI(T -adg Krewud

panuiuoy) --uoISUIYSop| ‘UIspg 02svd fo 14vd 121502
2Y] U1 12IDM puno4s u1 2angpaadwa] pup ‘gd 2ounionpuod Jyfidads fo Sanipa pup uaSLxo paajossip pup ‘eprLioYd DIUOUIMD 2IDII1U JO SUONDAIU2OUOD)-- ¢ dqR]L

118



- - 9'6 - -- - 0sL 98-80-60 ‘001 66 00l 0DSd  TIE06IT SEEI9y [0AYE-HOE/N6O
LT 10> 6'L 0 - 6L 029 88-90-60
[44 =" L't - 06l 6'L 08y 09-LT-01 I S6 911 0DSd  0€2061T TSEI9 [0 LT-H0E/N60
-- - 01 - -- - [L9 98-01-60
- - 78 - - - 1.9 98-80-60 6ll oll 611 0D0Sd  8IT0611 LOVIOY  TOHLTZ-HOE/N6O
6¢ 10> 69 79 091 6L S79 88-5T-70 €6 88 €6 0DSd 9120611 LOVIOY TOHLZ-H0€/N60
€€ 10> 86 S'L S0t 9L 0lL 88-L0-60
43 10> L Ls 091 8L $89 88-6T-70 0zl STl 0z1 0DSd  0sT0611  SOVI9Y 104LT-H0E/N60
- - 4 - - - 6LL 98-92-60
- - 9 - == - 33 98-01-60 LET (43! LET 00Sd  9TI06IT  60vI9 1049T-H0€/N60
- - 0¢ -- - - 109 98-01-60 8¢1 €€l 8¢l 0DSd  9lT0611 6¢£vIoY 10MTT-H0E/N60
- - 91 - -- - €09 79-10-11
91 - L1 -- S8l L'L ¥6S 09-L1-01
(41 - £6 - 081 6L L8Y 09-€T-50 - - 68 0D0Sd  0¥S0611 £1S19% 10d0T-340¢/N60
£€0°1 006
<1 - 01> -- 01z 98 90s 0L-8C-80 0v8 LTT €€0'T NLIW  ¥SS0611 8ESI9Y 10£81-HOE/N6O
- - €1 - - - 0¢L 98-11-60 §601 §'66 601  DIANW  8SYO6I1 TESIOY 100LT-H0E/N60
€€ 10 91 S'L S'L1 8L ocL 88-L0-60 SOl L6 SoT1 0DSd 100611 SPSI9% [ATI0MLI-HOE/N6O
- - 'y - - - 13339 98-01-60 SLST Lyl SLST  DIAW +v0061T TI9I9Y  TOVYI-HOE/NGO
4% 100 0°¢l 0L 0ol 8L SL9 88-80-60
- -- 0Tl - - - 099 98-60-60 - -- SET  DYAW  LSPO6T1 €0LI9Y 1dTOE80-HOE/N6O
Jano)) uipuel
(18w (1Bw)  (1Bw) (/8w (smspD  (snun) - (wo/s) ep wonog  dog, (09p) nun opm  opm Joquinu
opu  uwdSonmu  uadonm uad so2139p) Hd -onp  Juydueg qdop oo  -18uo] -ne| 1PM
-o[yD se se -Kxo aIel -uod (eoryINS pue| MOJRq 199J) oM -0IpAYy
eruow JenIN  PIAloS -odway, bli16) [PM JO sfearaur uadp -093
-y -sI1q -odg Arewrnid

panunuo)--uoiSurysvp ‘uisng o0osvyg fo 1uvd uiaispa
aYJ ul 421pm punoad ui 2anipiadwizy pup ‘fJd ‘aouvjonpuod oifizads fo sanjpa pup uaSLxo paAjoSSIp pup apLIOJYI “DIUOUD ‘IDIIU JO SUOIDAUIU0D)--"CT IQEL

119



0s €0 98 - -- - - 88-¢C-70 99 19 99 DIdN  STSO6IL 1€2Z9r  200OTO-H6T/NOL
6L 10> 148 0> 06l 6L 197 88-S1-60 - - 98¢  INIAS  LEBOGIT LTTCOY 10020-d46Z/NO1
=" - 01> - - - 681 98-60-60 (41! 61 4! DYYT ISvI6IT 0S1Tov 10MZ1-d8Z/NOT
91 1 I 0> g6l 08 00¢ 98-80-60 6L1 6L1 6L1 DIAW  Sevlell TS1Tov 10£C1-d8Z/NOI
0'S [0 or el 0Ll '8 1334 88-€C-20
- -- 01> == -- - - L8-10-L0
-- -- 01> - -- - - L8-80-S0
- -- or> - - - =" L810-€0
- -- or> - - - - L8-S0-20
- -- or> -- - - =" L8YI-10
-- - or> - - - - 98-01-¢1
-- - or> - -- - 6cy 98-LT-60
e - or> 80 ¢91 6L Sy £8-01-€0 961 881 961 amyd  80SI6ll 0OICC9v 104T1-d87/NO1T
- - |14 -- - - 8¢€L L8-¥0-€0 00S eel 00S WTIAS 9PLS8IL EISIOP 10D0T-d1£/N60
-- - or> -- -- -- X474 L810-€0
-- - 01> -- - -- cey 98-1C-60 8¢¢ 8S1 8¢S  INTIAS 8¥8S8Il 00SIoY 10D61-H1¢/N60
I'6 10> 9 €L 081 8L 94 88-LT10
- - €9 - - - oLy 98-T1-60 99 1€l ¢¢e  WIAS 6veS8IT 9pSIoY 10OV I-d1¢/N60
0¢ 10°0 01> €1 06l 8 v8¢ 88-5T-C0
-- - or> -- - - 8¢¢ 98-¥C-60 (Y44 961 STy WIAS  €p8S8IL 0T919v  €00LO-AIE/N60
08 - or> - 0¢I '8 1414 09-L1-01
g6 - 010> - - - 087 Tr-8C10 eve WIAS  00LS8IT SOLI9Y IONFO-HIE/N60
panunuo)--TYSepN ANUN0) Ulueig
(1/3w) (/3w) (7/8w)  (7/3w) (sus[g)  (syun)  (wo/sr) arep wonog doy, (399)) jun opmy 2pny Isqunu
opu  uaSonmu usgonm uag s22133p) Hd -onp  Surdweg ydap o180 -18uo] -ne] oM
Rlllie) se se -Kxo0 aImel -uod (90BJINS pUR|] MOJOq 129J) I3[ -0IpAY
Bruow QRLIN  PIAJOS -adwgy, plitGe] [1oMm Jo spearajur uadQ -093
-y -sIq -adg Arewid

ponuuo)--uoISUIYSvAL ‘uisvg 03svd fo 1and uiasva
aY1 u1 42JpM punods ul aanppiadwia] puv ‘[ d oupionpuod didads fo sanjpa puv uaSKx0 paajossip puv apriojyd DIUOWWD IV4U O SUOUD.UIIUO)) -~ € I]qE],

120



C - T - 0¢l 6L c19 88-L1-11
(44 10> €T - (Y 08 S19 88-L0-60
[44 10> (94 - - - - 88-L1-L0 34 (44 154 oddN  LIOI6IT 8EITOY TONOT-H6T/NOT
91 10> 06 6°S 061 6L 09¢ 88-61-¥0
- - L - - - 09¢ 98-C1-60 819  T'l6E
4t - o1> - - 8L 60¥ £6-00-CI ove  9°06C 819 WIAS S2TOol611  8ITT9Y 10d0T-H6T/NOT
Cl 10> 1384 §T 00t '8 96v 88-S1-60 L6E L0T L6€  WIAS LOOT6IT 8ITTOY 10001-467/NOT
123 10> 91 €0 091 9L ¥26 88-¥1-60 Y 33 (99 DddN 1660611 8ITTY 10901-367/NO1L
9 10> I 0 00t 08 1544 88-¥1-60 88¢ §'0sT 88¢  IWIAS IVOI6Il ¢€€lToy 10960-36T/NO1T
LT 10> (904 801 o6l L'L 01L 88-60-60
- - €9 - - - 129 98-LT-60 Lyl Lyl Lyl OdAW TOIT16IT 9¢ITo¥y 10060-26T/NOT
54 -- L6 -- -- -" 056 68-L0-L0 - - 0¢ OSII6IT 0¢lTov 10¥80-H6T/NO1
88 iz 01> 0C g6l 6L 08L 88-¥C-20
- - or> - - -- ovL 98-T1-60 9% 99% 99y  WIAS TICI6ll 9STToHY TOH90-H67/NO1
- - '8 - - - 88L 98-T1-60 011 88 (01 oddNn  €E€TI6ll  STTTOY TONPO-H6T/NOT
1C 10> 14! YL 0Sl 8L €78 88-¥1-60 011 06 OT1I DddN  STE06IT  £€TToY 20d£0-H6T/NOT
8y 10> el (184 (41 8L 08L 88-C1-60
0¢ 10> L1 8t Syl 08 018 88-7C-20
- - 0T - - -- 028 98-LT-60 06 06 S6 OddN  Pe60611  STTTOY 10d€0-d6T/NOT
I 10> g9’ 0> 0Ll 08 cey 88-€1-60
I 100> 98 €0 0°¢I '8 %4 88-£7-20 SL SL
- =" 080 - =" -- (444 98-LT-60 L 9 SL oddNn 9001611 STTTOY 104 €£0-d67/NOT
panunuO)--"SeA\ "AJUNO0,) UrUely
(1/3ur) (1/3w) (7/8w)  (7/8w) (sniso)  (syun)  (wo/gT) alep wonog dog, (199)) jiun opni apm Jaquinu
opu  usfonmu  uoommu uad sao13ap) Hd -onp  Jundureg qdep oo -18uo -e NENN
-o1yD se se -£xo0 amjer -uod (soryInS puEl MO[Rq 193)) e -OIpAY
BIUOW JAeniN  PaAJos -adway, oY 1M Jo s[eardur uadp -003
-y -SIQ -adg Arewiug

panuyuo)--uoiSurysop ‘uisng 0asvd Jo 1od uiaisva
ay1 u1 421pm punods ui aamipsadwa; puv ‘[rd 2oupionpuod o1fidads fo sanpa pup ua8Kx0 PaajoSSIp pup P01y ‘DIUOWWD ‘2ID4J1U JO SUODIIUIIUO)) -— ¢ QR

121



- - 8V - - - CI19 98-11-60 06 06 06 0DSd  8ILO6IT ¥#¥619Y 109SC-d6¢/NO1
- - i4! - - - S8L 98-11-60 201 201 201 DYAW  8€0I6ll 1TICOY  TOVII-H6T/NOIT
- =" L - - - 808 98-01-60 144! 144! PPl OYAW L0161l LTITOF  10VII-H6T/NOI
€l 10> 9’1 'l SLI 6L Y49 88-01-60
€l 10> ¢ 6'1 0ot 'L 0ss 88-S1-¥0
- - 81 -- - - - 98-LT-60 0S¢ sol 0S¢  WIAS 1€0I6IT C0IT9v  TOWST-H6T/NOI
01 - €1 - Syl - 861 68-60-L0 -~ - oy DYdN  €eol6ll 8TITHY 10dST1-d6¢/NOT
L8 -- 0¢ - 081 - ory 68-80-L0 - - 0S S080611 8£0T9Y 10497 1-d6T/NOT
- - 050 - - - ($144 98-LT-60 174 8 8Y DddN 6060611 9CICO¥ 10Q¥1-d6C¢/NOT
- - ¢'8 -- - - $99 98-11-60 9Cl1 9C1 9C1 OYAW  8ILOGIT PEIT9Y 100T1-462/NO1
01 10> I'1 ¥l 0l 1'8 (444 88-92-T0
1 - e - - - (984 68-L0-L0 -- - 0s DddN 6060611 SE1Co¥ TONTT-H6T/NOT
9¢ 10> 89 $9 0l 8L 8.8 88-171-60 LS Ly LS DddN  SS8O6IT 0OTTTOY 10DTT-d46C/NOT
[43 10> 01 - 081 L'L 29 88-£1-60
[43 10> 4! - oyl 8L S29 88-1C-C0
-- - 4! - - - 0€9 98-LT-60 -- - 891 a1od  LS60611 TEIT9Y  ZOOOI-A6T/NOL
39 - 1T -- o€l V'L 0S1‘T  88-LI-I1
(23 60° 0¢ - oSt V'L ovI‘l  88-L0-60
€e (4 |14 -- - -- -- 88-L1-L0 §Te 61 4 0DSd  LIOI6IT 9€1Z9%  €ONOI-H6C/NOI
9C - (49 - 0¢l 9L St8 88-L1-11
sT €0’ Y - g6l 9L 058 88-L0-60
9C 600 I's - -- - - 88-L1-L0 6¢ 9C 6¢ 0DSd  LIOI6I1 LE€1T9Y  TONOI-H6T/NOIL
panunuo)--"[SEAy "AJUN0)) UIUeT]
(71/3w) (7/3w) (18w)  (78w) (snispD  (syun)  (wo/gm) arep wonog  dor, (109y) jun apny apm Taquinu
opu  ueSonm  uaSonmu uad saa189p) Hd -onp urdweg qdap o130  -18uoT -ney oM
-o1yD se se -Ax0 aInyes -uod (oouvlIns puep MO[9Q 199))  [[PAA  -0IpAY
Bruow eNIN  PIA[OS -odway, oy 11oA Jo sfearsyur uedQ -003
-wy -s1g -adg Arewg

panuuo)--uoySulysop ‘uisng 03svd fo 1avnd uizisoa
aY3 U1 4210M punodd ul aampiadwia) pup ‘[d ‘2oup1onpuod o1fidads fo sanpa pup uaSLxo paajossip pup ‘apriojyd DIMOWD IDAIU JO SUOUDLUIIU0)-- ¢ dqel,

122



143 w 49 - Syl 6L 019 88-91-0 (44! LTI T¢I DYANW  PeSO61T  800CToY 10{61-HOE/NOT
ITL 111
143 (40 1€ 06 YA 8L OLL 88-80-60 LO1 101 IT1 0DSd  LYeo6ll 1¥0T9% 1AT0d91-HOE/NOIT
ST 10> 61 '8 g6l 6L ovs 88-¢1-¥0
Sl 10> 61 L8 081 8L 0SS 88-9C-C0
- - 61 - -- - 09¢ 98-11-60 ¢'98C  ¢'e91 ¢98C  WTAS 8500611 6£1Co¥ 100T1-H0E/NOT
- - $'6 -- - -- 029 98-01-60 081 o1t 081 WTAS 100611 SSICOV  10N60-HOL/NOT
81 - (44 - - - 0¢9 68-80-L0 - - S'6v 0DSd  9TS0611  1CTToV TONSO-H0¢/NOT
91 - €9 - Syl - Sv9 68-80-L0 LT 9 LT INNAd - 6vv0611 vIETOY 109S0-HOE/NOT
- - 14 - -- -- 80L 98-01-60 171 18 12T WIAS €0¥0611 LTTT9Y TONY0-HOE/NOT
23 10> 66 8L Sl 08 6£9 88-92-70
-- =" Il - - - 0.9 98-01-60
8¢ -- €6 L6 8l 0’8 099 £8-1¢-L0
6¢ -- £'6 - §¢l L'L 192 £8-11-¢0
6¢ - 76 - 081 0’8 069 78-LT-80 0eT 0L 0€T  WTAS 6510611 8£TTLIY T0r€0-HOE/NOT
- - or> - - - 0LE 98-11-60 Y43 L9z £2¢ WTAS  6CTII6IT 90819% [0d€€-H6T/NOT
123 01> 61 9°¢ LI 8L SLL 88-€C-20
- - 4 - -- -- 0v8 98-01-60 81¢C 01¢ 81C  DIAW  I¥TI6IT €1619¥ 10716T-H6T/NOT
8¢ 0 Sl L9 S'LT 6L 0¢L 88-01-60 vLT ISl vz  WIAS 8I606IT ¢v6I9Y 10A9T-H6T/NOI
€€ 100> 08 Y (A 9L €69 88-1C-C0
- - '8 - - - =" L8-€T£0
LE - 69 '8 091 9L SOL £€8-92-L0 8 29 8 DIYAN  PILO6IT 6T619Y 10DST-H6T/NOL
panuNuo)-- [SEAL ‘AJUN0.) UIPUely
(7/3w) (77/3u) (78w  (/8w) (smis[o)  (syun)  (wo/g) Jlep wonog doj, (309)) Jun opnmy apny Iaqunu
opu  udgonu uagonu uag s90139p) Hd -onp  Jurdweg qdop 9130  -13uoT -neq oM
-o[yD se se -£x0 aImjer -uod (sorIns pue| MO[aq 199]) oM -01pAYy
Bruowt ABNIN  PAAOS -odway, g oM Jo sfeajul uado -033
-wy -SI(] -adg Arewrng

PaNUIUOY) --UOISUIYSDA| ‘UISDY 0ISD JO 14pd 1121502
aY1 u1 42]pM punods u aumgpiadwa)l pup ‘gd 20upianpuod dyfidads fo sanppa pup uaSLxo paajossip pup apropyd ‘DIMOUUD ‘204U JO SUOUDLIUIIU0))-- €] AR,

123



|53 10> 8'8 S'L 091 6L 0S9 88-01-60 Lyl §etl Ly ODSd  SOLS8IT 60TTOF  TOVBO-HIEL/NOI
9¢ - el 78 0oLt 8L Y9 £8-01-¢0 L9T1 ol L'9T1 ODSd  9¢00611 LOBI9Y 10YSE-HOE/NOT
[4% 10> I 08 S8l L'L 0L9 88-¢1-¥0
6¢ 10> 91 99 CLT L'L €99 88-97-70
- - 81 - =" - - L8-81-60
- - 0T - - - - L8-10-LO
- - 81 - - -- - L8-80-S0
- - 91 - - - w9 L8-8T-C0
- - ¢l =" - =" - L8-€0°20
- - 91 - - - - L8-€1-10
- - 91 - - - - 98-60-C1
=" - 81 - - =" €99 98-11-60 87T 81C 87C DIAW PYIv06IT 10819Y  YONEE-HOEL/NOI
L - v - ¢l VL - 88-61-11 - - (4t 0DSd  S£L0611  STO6I9Y 1098Z-40¢/NOT

L8 - vy - 0yl SL 0001  88-8I-11 -" =" £el 0ODSd  0€T061T 9v6I9Y 10DLT-HOE/NOT
96 =" 9t - . - . 88-61-11 - - 91 0D0Sd  6¥C06I1 TS6I9Y TONTZZ-HOE/NO1
Il - 61 - - - 06S 68-60-L0 0s 9 Y DYdN  00£0611 9P619¥ 10U 12-HOE/NOT
£'6 10 eL 90 00t 78 1334 88-80-60
¢6 10°0> 9l I'l 681 '8 osv 88-9C-20
- - 06 - =" - =" L8-81-60
- - 06’ - - - - L8-90-L0
- - 'l -- - - - L8-T1-60
- - €1 - - - oy L88T-T0
- e o’ - - - - L8-€0-T0
=" - oy - - - - L8-€1-10
- - Tl -- - - vy 98-11-60 99¢  L'1IT 99¢  WIAS 80¥061T S¥619Y TONTZ-HOE/NOT

PoNUNUO)--"[SBA| ‘AJUNO,) UIPUel]

(1/3w) (1/8w) (7/8w)  (7/8w) (smIs?)  (syun)  (wo/Qm) QJep wonog doj, (399)) jun apn apm) Rqumnu
opu uoSomu  uddonmu uad §92139p) Hd -onp  Surdwes ydop o101  -18uo] e TN
-oTy) se se -Kx0 aInel -uoo (s9eJIns pue] MO]9q 399)) M -0IpAY

BIUOW QRIIN  PIAOS -oduray, oyI oM Jo sfearur uadp -008
-y -s1q -adg Krewd

panuuo) --uo1Suryspyy ‘uisvg 02svd Jo 1ivd uiaispa
211 U1 42IDM punoad ur aampaadwal pup ‘gd ‘2oupionpuod o1fizads fo sanppa pup uaS{xo paAjossip pup ‘FpLIOJYd ‘DINOWD ‘AIDIIU JO SUODAIUIIUO)--"E T qEL

124



18 [ 9 8'¢ 91 9L 091°l  88-61-20 ovl ovl orl  ODYAW OISI6IL 0v9ToY 10D€1-d8Z/NIT
8¢ 10> Ll 8'L ¢91 6L 06¢ 88-01-60
- - el =" =" - 9¢¢ 98-60-60 6T 9¢ S6C  WTIAS 108S8IT TI8I9¥ CONTE-HIE/NOT
Sl 10 ¢l 9'0 SLl '8 9% 88-61-10 ooy 09¢
- - el -- - -- 65Y 98-60-60 08¢ 981 00y WINM  €08S81T SI819Y  TOWTE-HIE/NOI
9 10> €6 08 0°¢I 8L 09L 88-6C-20
- - 86 - =" - 688 98-0<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>