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Hydrologic Conditions and Quality of Rainfall
and Storm Runoff in Agricultural Areas in the
Oso Creek Watershed, Nueces County Texas,
2005-07

By D. J. Ockerman

Abstract

The U.S. Geological Survey, in cooperation with the Texas State Soil and Water Conservation Board,
Coastal Bend Bays and Estuaries Program, and Texas AgriLife Research and Extension Center at
Corpus Christi, studied the hydrologic and water-quality conditions of two agricultural areas in the Oso
Creek watershed, in Nueces County, Texas. One area, the upper West Oso Creek watershed is 5,145
acres. The other area, a watershed drained by an unnamed Oso Creek tributary, is 5,287 acres. For two
years, October 2005-September 2007, rainfall and runoff on each study area were continually
monitored. Fourteen rainfall samples were collected and analyzed for selected trace elements and
nutrients. A total of nineteen event-composite runoff samples were collected at two stations that
monitored runoff from the study watersheds. Runoff samples were analyzed for nutrients, major ions,
trace elements, and pesticides. Also, 21 suspended-sediment samples and 12 bacteria samples were
collected at the two runoff-monitoring stations. Rainfall, runoff, and water-quality data were used to
estimate loads of selected constituents entering the study watersheds in rainfall and exiting the study
areas in runoff. Data on applications of fertilizers and pesticides to croplands in the study watersheds

also were compiled and compared with quantities of nutrients and pesticides exiting the watersheds in

runoff.

During the study, average annual rainfall on the study areas was 37.50 inches, which was greater than
the long-term average rainfall of 32.12 inches. Runoff from the study areas was intermittent, and more

than 75 percent of the runoff at each site occurred during two wet periods: September 18-October 1,



2006 and July 2-August 8, 2007. During these periods, multiple rainfall events and prolonged wet soil
conditions contributed to substantial runoff. Most of the nutrient, sediment, and pesticide constituent
loads associated with runoff also occurred during these periods. Although rainfall on the study
watersheds was similar, runoff volume, peak flows, and runoff-constituent loads were all greater in the

West Oso Creek watershed than the Oso Creek tributary watershed.

During the 2-year study, the average total nitrogen yield in runoff from the overall study area was 1.77
pounds per acre per year, compared with an average of 67.1 pounds per acre per year of nitrogen applied
as fertilizer and 5.50 pounds per acre per year of total nitrogen from rainfall deposition. The average
runoff yield of total nitrogen represents approximately 2.4 percent of nitrogen applied as fertilizer and

entering the study areas through rainfall deposition.

Total phosphorus runoff yield from the overall study area averaged 0.63 pounds per acre per year,
compared with 14.3 pounds per acre per year of phosphorus applied as fertilizer. Rainfall deposition of
phosphorus was less than 0.13 pounds per acre per year. The average runoff yield of total phosphorus

represents approximately 4.2 percent of phosphorus applied as fertilizer.

Suspended-sediment yield from the study areas averaged 417 pounds per acre per year. However,
because of higher peak flows and greater runoff volume, the sediment yield was much higher in the
West Oso Creek watershed than the Oso Creek tributary watershed. The West Oso Creek watershed
suspended-sediment yields averaged 582 pounds per acre per year and the Oso Creek tributary

watershed yield averaged 257 pounds per acre per year.

Twenty-six pesticide compounds were detected in runoff samples with varying degrees of frequency.
Most of the pesticides detected were detected in only a few samples and at relatively low concentrations
(near the laboratory reporting limit). The herbicides atrazine and glyphosate were detected in all runoff
samples. Runoff yields of atrazine and glyphosate were substantially greater than the other pesticides.
During the study period, an average of 0.58 pounds per acre per year of atrazine were applied to study
areas croplands. During the same period, 0.002 pounds per acre per year of atrazine exited the study
areas in runoff, or about 0.3 percent of the applied atrazine. The average annual application and runoff
yield for glyphosate were 1.58 pounds per acre and 0.007 pounds per acre, respectively (about 0.4
percent of applied glyphosate detected in runoff).



Bacteria concentrations in runoff samples indicated a potential water-quality concern as most fecal
coliform, Escherichia coli, and enterococci concentrations were substantially greater than Texas Surface
Water Quality Standards for receiving waters of Oso Creek and Oso Bay. However, runoff and
associated bacteria concentrations occur during relatively brief and infrequent conditions, and the

resulting effect on quality of receiving waters is not known.

INTRODUCTION

The Coastal Bend bays and estuaries system of Texas is one of 28 estuaries in the United States that
have been designated as “Estuaries of National Significance” (Texas Natural Resources Conservation
Commission, 1996). The Coastal Bend bays and estuaries are affected by non-point source runoff from
agricultural land, which comprises about 88 percent of the Coastal Bend area (figure 1). The Oso Creek
watershed, drains to Oso Bay and includes approximately 234 square miles (sq mi). Agricultural land
(pasture and cropland) accounts for about 69 percent of the Oso Creek watershed. Oso Bay, situated
along the southern shore of Corpus Christi Bay, is relatively shallow, with an average depth of about 2.3
ft and a surface area of approximately 7 sq mi (Quenzer, and others, 1998). Ecologically, Oso Bay
provides habitat for many plants and animals, and plays an important role in water purification and
storm protection (Texas Commission on Environmental Quality, 2007).

From October 2005 to September 2007, the U.S. Geological Survey (USGS), in cooperation with the
Texas State Soil and Water Conservation Board (TSSWB), Coastal Bend Bays and Estuaries Program
(CBBEP), and Texas AgriL.ife Research and Extension Center at Corpus Christi (formerly Texas
Agricultural Experiment Station — Corpus Christi and henceforth referred to as Texas AgriLife
Research) studied the hydrology and water quality of two primarily agricultural areas in the Oso Creek

watershed (fig.1).
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Purpose and Scope

The purpose of the study was to characterize hydrologic and water-quality conditions from two
agricultural dominated areas in the Oso Creek watershed in the Coastal Bend area of South Texas. This
report presents the results of collection and analysis of hydrologic data and water-quality samples of
rainfall and runoff. During the two-year data-collection period from October 2005 to September 2007,
continuous rainfall and streamflow data were collected at monitoring stations located at the outlets of
the study watersheds. Fourteen rainfall samples were collected and analyzed for nutrients and major
ions. Rainfall nutrient analyses and daily rainfall totals were used to estimate rainfall nutrient loads to
the study watersheds. Nineteen runoff samples were collected during storm-runoff events. These
samples were analyzed for nutrients, major inorganic ions, and pesticides. Also, 21 sediment samples
were collected and analyzed for sediment size and concentration. Twelve discrete bacteria samples were
collected and analyzed for fecal coliform, Escherichia coli (E. coli), and enterococcus. From streamflow
data and water-quality sample analyses, constituent event-mean concentrations and runoff loads and
yields were determined. Quantities of fertilizers and pesticides were obtained from producers in the

watersheds and compared with loads of nutrients and pesticides in rainfall and runoff.

A’kﬁ(-‘%:.}{l )

Description of Study Area

The two watersheds that comprise the study area are delineated in fig. I. One watershed is located in the
upstream reaches of West Oso Creek and drains approximately 5,145 acres. The other watershed is
drained by an unnamed tributary, ultimately draining to the downstream reach of Oso Creek. The Oso
Creek tributary watershed is approximately 5,287 acres. The topography of the area is flat with altitudes
ranging from about 15 feet above mean sea level at the outlet of the Oso Creek tributary watershed to
about 65 feet above mean sea level in the upland areas of the West Oso Creck watershed. Because of the
limited relief, the Oso Creek tributary watershed might include some non-contributing drainage area.
The study watershed streams are ephemeral, producing runoff lasting from a few hours, up to several
weeks in duration, depending on rainfall duration and intensity and antecedent soil moisture. The main
stem of Oso Creek maintains a continuous flow from wastewater discharges by the cities of Robstown

and Corpus Christi. The study watersheds do not include any wastewater discharges.



The study area is described as having a subtropical, sub-humid climate, characterized by hot summers
and mild, dry winters (Larkin and Bomar, 1983). Heaviest rainfall tends to occur in spring, early
summer, and fall but can occur anytime during the year. The following meteorological statistics are
from the National Weather Service station at the Corpus Christi International Airport (U.S. Department
of Commerce, 2006). Average annual rainfall (1971-2000) in the study area is 32.92 inches per year.
Rainfall greater than 0.01 inches occurs, on average, 82 days per year. The average monthly low
temperatures range from 46.2 degrees Fahrenheit (°F) in January to 74.5 °F in August. Average monthly
high temperatures range from 66.0 °F in January to 93.4 °F in August. Mean annual temperature is 71.5
°F.

Besides climate and rainfall, the type and nature of the soils affect the rainfall-runoff process. Victoria
Association clays are the dominant soil in the study watersheds. During dry periods these soils crack
and are able absorb water rapidly, limiting runoff. However, once the soils are wet, water infiltrates

slowly (U.S. Department of Agriculture, 1965), increasing runoff potential.

During 2006-07, the primary crops in the West Oso Creek and Oso Creek tributary watersheds were
cotton and grain sorghum, accounting for about 92 percent of the total agricultural land. Corn and wheat
accounted for about 6 percent of the acreage. The remaining 2 percent was fallow or pasture.
Impervious land in the watersheds is about 2 percent and consists mostly of roads. The crop season
begins during late-July to early September with shredding of crop residue from the previous crop and
plowing out stubble, or killing crop residue with herbicides (in the conservation tillage systems), to
prepare the ground to absorb fall and winter rains. The soil is re-tilled or re-sprayed during September
and October to destroy winter weeds and to prepare the seedbed for the succeeding crop. Pre-plant
fertilizers and broadcast pre-emergent herbicides are usually applied during the low rainfall months of
November and December. During January to mid February, additional tilling might be done. Planting
begins in early- to late-March, depending on the available soil moisture, soil temperature, and type of
crop. After crops have emerged from the soil, production practices throughout the season consist of
pesticide application and row cultivation, From mid- to late-April to early-July, few field operations are
required for grain sorghum. However, for cotton, this is a period involving insect control. Grain
sorghum usually is harvested in early to mid-July. Cotton harvest usually begins with application of
harvest aids (defoliants) around mid-July and ends around mid-August to early September (Dr. Bobby

Eddleman, Texas AgriLife Research and Extension Center at Corpus Christi, written commun., 2007).



Activity Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sep. | Oct. | Nov. | Dec.

Shredding previous crop
and re-tilling

Applying fertilizers and
herbicides

Tilling in preparation for
planting

Planting

Applying pesticides and
cultivating

Controlling insects
{cotton)

Harvesting

Figure 2., Typical timing of agricultural activities in Nueces County, Texas

Texas Surface Water-Quality Standards

The Texas Commission on Enivironmental Quality (TCEQ) has designated water-quality standards and
appropriate uses (such as aquatic life, contact or non-contact recreation, or drinking water) for specific
stream, estuary, and bay segments. Water-quality standards have not been established for the specific
streams or watersheds in this study (West Oso Creek and Unamed Oso Creek Tributary). However,
these watersheds drain to Oso Creek and Oso Bay, receiving water bodies for which water-quality
standards have been established. Water quality standards are defined by a combination of designated
uses and criteria necessary to maintain the designated uses. The designated uses for Oso Bay are contact
recreation and aquatic life. Oso Creek (TCEQ segment 2485A) is considered an unclassified water
body associated with a classified segment, Oso Bay (TCEQ segment 2485). Oso Creek, segment 2483A,
includes all of Oso Creek to the confluence with Oso Bay. Oso Creek and Oso Bay have been placed on
the 2004 Texas Water Quality Inventory and the 303d list of impaired waters for not meeting criteria for
the indicator bacteria enferococcus. Also, Oso Bay has failed to meet standards for dissolved oxygen

(Texas Commission on Environmental Quality, 2005).
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DATA-COLLECTION METHODS

Monitoring stations providing data for this study are listed in table 1 and included: an hourly weather
station with rain gage operated by Texas AgriLife Research (site 1, table 1), a USGS rainfall-quality
sampling station (site 2, table 1), two USGS rainfall, streamflow, and water-quality sampling stations
located at the outlets of the study watersheds (sites 3 and 4, table 1), a long-term USGS streamflow-
gaging station located on the main-stem of Oso Creek (site 5, table 1), and three National Weather

Service rain gages (sites 6, 7, and 8, table 1). Information related to the monitoring stations are shown in

table 1.

Rainfall

Rainfall amounts in the study area were obtained from six monitoring stations in the area (figure
1 and table 1). Hourly rainfall was recorded at the Texas AgriLife Research weather station (site 1, table
1). Two tipping-bucket rain gages were installed at the watershed study outlet monitoring stations (sites
3 and 4, table 1). These stations recorded 15 minute rainfall totals. Also, daily precipitation data were
obtained from three NWS rain gages (sites 6, 7, and 8, table 1). Daily rainfall on the West Oso Creek
study watershed was estimated using a Thiessen-weighted average (Wanielista, 1990} of rainfall
measured at sites 1, 3, and 8 in table 1. Rainfall on the Oso Creek tributary watershed was estimated
using rainfall primarily from site 4 (table 1). The NWS Corpus Christi Botanical Garden station (site 7,

table 1) was used for estimating daily rainfall on the Oso Creek tributary watershed for several days



when data were not available from site 4. The NWS Corpus Christi International Airport station (site 6,

table 1) was used for long-term analysis of rainfall conditions in the area.

Table 1. Monitoring stations providing data used for analysis of hydrologic and water-quality

conditions of agricultural areas in the Oso Creek watershed.

[USGS, U.S. Geological Survey; NWS, National Weather Service; --, unknown, dd, degrees; mm, minutes; ss, seconds; FM,

farm-market road; TX, Texas]

Site . . . .
Station name, Latitude Longitude Period of
n(t;ilg.l?'e)zr number (ddmmss) (ddmmss) Type of data record used

1 Texas Agrilife Research, .

Corpas Christi weather 27046 570 97°33° 43> Hlourly, daily October 2005 —
; rainfall September 2007

station - WS1

2 USGS Texas AgriLife
Research and Extension 27°46° 57" 97° 33437 Rainfall quali QOctober 2005 -
Center at Corpus Christi, all quality September 2007
TX - 08211511

3 USGS West Oso Creek at Rainfall, October 2005 —
Merrett Road, near Corpus 27°43° 50"  97°34> 37 streamflow, water S ber 2007
Christi, TX — 08211517 quality eptember

4 USGS Unamed Oso Creek Rainfall
tributary at FM 2444, near 273907 97°26° 40" ’ October 2005 —

L streamflow, water

Corpus Christi, TX — i September 2007
08211525 quality

5 USGS Oso Creek at Corpus Streamflow October 1972 —
Christi, TX — 08211520 27°42° 40" 97°30° 06” September 2007

6 NWS at Corpus Christi o 0 51s Hourly, daily January 1972 -
inlt;al;a’\jtmnal Airport - 27746 - 97317 - rainfall September 2007

7 NWS at Corpus Christi Daily rainfall October 2005 -
Botanical Gardens — 412013  27°39° .. 97° 24> .7 Y September 2007

8 NWS at Robstown — Daily rainfall Qctober 2005 -
417677 27° 47" - 97° 40° .- September 2007

Runoff

Water-surface elevation (stage) was continuously monitored (at 15-minute intervals) at the study
watershed stations (sites 3 and 4, table 1) by uplooking acoustic transducers mounted on the bottom of
the stream channels. At each station, relations between stage and runoff (discharge) were developed
from discharge measurements made during various flow conditions during runoff events (Buchanan and

Somers, 1969). From these relations, continuous runoff was calculated for each study watershed

(Kennedy, 1984).



Water Quality

Water-quality samples were collected from two sources. Rainfall samples were collected to
determine nutrient concentrations and nutrient loads to the cropland study areas. Runoff samples were
collected to characterize runoff quality and to estimate constituent loads and yields of selected nutrients,
suspended-sediment, and pesticides transported from the study watersheds. Also, runoff samples were

collected during runoff events and analyzed for fecal coliform, E. coli, and enterococci bacteria.

Rainfall

Rainfall samples were collected at the USGS rainfall sampling station, site number 2 (table 1) by an
automatic rainfall sampler. The sampler is equipped with a polyethylene bucket that is covered when
rainfall is not occurring, to prevent contamination of the bucket and sample. A moisture sensor activates
a mechanism to uncover the sample collection bucket when rainfall begins and to cover the sample
when rainfall ends. Rainfall samples were collected as a single composite sample for rainfall events.
Results of the analyses of the composite samples represent the total rainfall deposition divided by the
total rainfall, or the average constituent concentrations during rainfall events. Samples were retrieved as
soon as possible after rainfall events, chilled, and shipped overnight to the USGS National Water

Quality Laboratory (NWQL) in Denver, Colorado, for analysis.

Runoff

Automatic water samplers at the runoff-monitoring stations (sites 3 and 4, table 1) collected runoff
samples during storm events. When runoff was detected by the streamflow-gaging instrumentation (fig
3.), automatic water-quality samplers were activated to collect samples. Discrete aliquots (water-quality
subsamples) were collected hourly during a period of runoff. Near, or at the end of the runoff event,
sampling was completed and the aliquots from each site were combined into a single discharge-
weighted composite sample (separate composite samples from each station). For example, an aliquot
collected when streamflow measured 10 cubic feet per second (ft*/s) would have twice as much volume
included in the composite sample as an aliquot that was collected when streamflow measured 5 ft*/s. In

this way, analysis of the composite sample represents the event mean concentration (EMC) during

10



runoff (Huber, 1993, p. 14.1). Figure 4 shows a rainfall-discharge hydrograph at West Oso Creek during
March 14, 2007, including the subsample-collection timing during the event. Runoff samples collected

by automatic sampler were retrieved, chilled, and shipped overnight to the USGS NWQL for analysis.

Figure 3. Streamflow-gaging and water-quality monitoring station at
08211525 — Unamed Oso Creek tributary at FM 2444, near Corpus Christi, TX,
September 19, 2006

11
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Figure 4. Hydrograph showing rainfall, discharge, and sub-sample collection timing at 08211517 -
West Oso Creek at Merrett Road, near Corpus Christi, TX, during storm runoff of March 14, 2007

Suspended-sediment samples also were collected during storm-runoff events. Suspended-sediment
samples were collected as discrete samples during vatious discharge conditions. Samples were collected
by a depth-integrating, equal-width increment method (sampler is raised and lowered through the water
column at equal intervals across the stream) (U.S. Geological Survey, 2006) using isokinetic sampling
devices. An isokinetic sampler collects a water-sediment sample from the stream at a rate such that the
velocity of the intake nozzle is equal to the incident stream velocity at the nozzle entrance. The water-
sediment sample collected is thus representative of the suspended sediment load throughout the channel
cross-section and is appropriate for use in estimating sediment load carried by the stream (Davis, 2005).
Suspended-sediment samples were collected by wading (fig 5) or from bridge-suspended equipment
during higher streamflow rates. Suspended-sediment samples were analyzed by the USGS sediment
laboratory in Iowa City, lowa. Samples were analyzed for suspended-sediment concentration and sand-

break analysis. Sand-break analysis gives the percentage of sediment, by weight, that is finer than 0.062

12



millimeter (mm). Particle sizes less than 0.62 mm in diameter are defined as silt and clay. Particles

greater than 0.062 mm are defined as sand.

Figure 5. Suspended-sediment sample collection at 08211517 — West Oso Creek at Merrett Road,
near Corpus Christi, TX, June 2006 _

Bacteria samples were collected during several events at each of the sampling stations. Samples were
collected by USGS and Texas AgriLife Research personnel and analyzed by the Texas A&M University
— Corpus Christi Environmental Microbiology Laboratory. Bacteria samples were collected as grab
samples during runoff and analyzed for fecal coliform, E. coli and enterococci. The objective for
bacteria sampling was a single sample, collected as soon as possible after runoff began. So, samples
were collected within several hours of the beginning of runoff and do not necessarily represent average

concentrations during the entire runoff event.
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HYDROLOGIC CONDITIONS

Rainfall

Long-term (1972-2006) rainfall data from the NWS station at Corpus Christi International Airport (site
6, table 1) were compared with study area rainfall during 200607 water years (October 2005 to
September 2007) as shown in table 2. Average annual rainfall in the Corpus Christi area during 1972—
2006 was 32.12 in. per year. Area-weighted, average annual rainfall on the two study watersheds during
water years 2006—-07 was 37.50 in. Rainfall during the 2006 water year was less than normal. Rainfall
during the 2007 water year was much greater than normal. A few periods of heavy rainfall, interspersed

between relatively dry periods, accounted for much of the rainfall during the study period.

Table 2. Comparison of annual (October 2005-September 2007) study-area rainfall
and long-term area rainfall

Study October 2005to  October 2006 to  Average annual 1972 — 2006 average
watershed September 2006  September 2007 study area annual rainfall
rainfall {inches)  rainfall (inches) rainfall {inches) {inches)
West Oso Creek 27.91 44,87 36.39 32.12
Oso Tributary 31.97 45.19 38.58 32.12
Area-weighted
mean study area 29.97 45.03 37.50 32.12
rainfall

! long-term rainfall measured at Corpus Christi International airport

A comparison of average monthly rainfall from the National Weather Service station at the Corpus
Christi International Airport with monthly rainfall from the study watershed is shown in figure 6.
Although rainfall was greater than average during the 24 month study period, monthly rainfall was

below normal during 15 of the months.

Runoff

The USGS, in cooperation with the Texas Water Development Board, has operated a streamflow gaging
station on Oso Creek at FM 763 since 1972 (station 5 in table 1 and fig 1., 08211520-Oso Creek at
Corpus Christi, TX). Data from this station were used to estimate long-term annual runoff volumes for
comparison with study watershed runoff volumes. Land use in the 90.3 sq. mi watershed, upstream of

the gaging station, is largely cropland, similar to the study watersheds. However, a substantial amount
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of impervious land cover, associated with the town of Robstown, is located in the upstream part of the
Oso Creek watershed. Average streamflow during water years 1973-2006 was 29.6 cubic feet per
second. Excluding an estimated wastewater treatment discharge of approximately 3 million gallons per
day (MGD)} from the town of Robstown, long-term average annual runoff at the Oso Creek station was
3.76 in. per year. During the study, runoff from the Oso Creek station was 7.63 in. per year, or about
twice as much runoff as normal. A comparison of runoff from the Oso Creek station with runoff from

from each of the study watersheds is shown in table 3.
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Figure 6. Mean monthiy rainfall at National Weather Service - Corpus Christi International Airport,
1972 - 2006, compared with monthly study-area rainfall, October 2005 - September 2007.
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Table 3. Comparison of annual and long-term unit runoff from study watersheds and Oso Creek

watershed
wa?;l::g ed October 2005to  October 2006to  Average annual Waztggsy:‘a';:aws -
September 2006 September 2007 study area runoff annual r gff
runoff (inches) runoff (inches) {inches} (inch :sr;o
West Oso
Creek 3.19 8.19 5.69 -
Oso Ck

Tributary 2,60 4.67 3.64 -

Oso Creek at
FM 763 - 437 10.89 7.63 3.76
08211520

Runeff at 08211520 excludes an estimated annual 3.0 million gallons per day of wastewater discharge

Runoff in the study area during water years 2006-07 corresponded to rainfall patterns, with runoff
events interspersed between periods of no runoff. The West Oso Creek watershed produced more runoff
than the Oso Creek tributary watershed. Unit runoff for both study watersheds was less than the overall
unit runoff for the Oso Creek watershed. Selected runoff events are listed in table 4, including dates,
rainfall totals, runoff volume, and runoff coefficients (ratio of runoff volume, in inches to rainfall
volume, in inches). Minor runoff events, for which both study watersheds had less than 0.001 inches of
runoff are not listed separately but are included in the study totals in table 4 (at end of report). Table 4

also indicates whether runoff water-quality samples were collected during the event.

Runoff is highly dependent on antecedent conditions. Rainfall in the amount of 2 to 3 inches during
May 25 - 29, 2007 resulted in only minor runoff quantities at both sites. Less rainfall during January 24

— February 3, 2007 produced substantially more runoff because of antecedent wet conditions from

rainfall in early January.

The West Oso Creek watershed produced more runoff than the Oso Creek tributary watershed, 10.83
inches compared with 7.28 inches. The West Oso Creek watershed also exhibited a more rapid runoff
response with higher peak flows than the Oso Creck tributary watershed. Differences in hydrologic
response of the watersheds might be explained by slightly greater land slopes in the West Oso Creek
watershed and possible non-contributing areas in the Oso Creek tributary watershed. Figure 7 shows a

comparison of the rainfall/runoff runoff response for both watersheds during the March 14 - 16 event.
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Most of the study-area runoff occurred during a few events. More than 75 percent of the runoff at each
site occurred during two wet periods: September 18-October 1, 2006 and July 2-August 8, 2007.

During both of these periods, multiple rainfall events and prolonged wet soil conditions contributed to

substantial runoff.
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Figure 7. Comparison of rainfall/runoff response for West Oso Creek and Oso Creek tributary
watersheds during March 12-18, 2007

WATER QUALITY

The two water-year study period represents two cycles of agricultural activity in the study watersheds.
Water year 2006 was very dry, especially during the planting and pre-harvest periods. In fact, some

producers did not plant or abandoned crops because of lack of rainfall. The harvest/post-harvest period
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of 2006 included several major runoff events. Water year 2007 was relatively wet during most of the

year.

Water-quality sample collection was fairly well distributed between the two crop cycles. Fifty seven
percent of the rainfall samples were collected in water year 2006 and forty three percent were collected
in water year 2007. Runoff samples were distributed 47 percent to 53 percent between water years 2006
and 2007, respectively. Also, rainfall/runoff events (and collection of samples) were well distributed by
season. Distribution of rainfall samples between the pre-harvest period (November — May) and the
harvest/post-harvest period (July — October) was 50 percent and 50 percent, respectively. No samples

were collected in the months of February, April, August, November, or December.

Rainfall

Fourteen rainfall samples were collected and analyzed during the study. During October 2005 to
September 2007, 70.62 in. of rainfall were recorded at the Texas Agril.ife Research station (site 1). The
14 rainfall samples represent 28.00 in. of rainfall (recorded at the Texas Agril.ife Research station), or
about 40% of total rainfall that fell during the study period. Rainfall samples were analyzed for major
inorganic ions and nutrients. Ten samples were collected during rainfall that resulted in runoff events
that were sampled. Four rainfall samples were collected during events for which no runoff occurred.
These four samples were collected during rainfall events with less than about 0.5 in. of rainfall. These
samples provided only enough sample volume to perform the nutrient analyses. Results of sample

analyses are shown in table 5 (at end of report).

Summary statistics were computed for selected rainfall nutrient concentrations and are shown in table 6
(at end of report). Most of the rainfall nitrogen is in the form of dissolved ammonia and dissolved
nitrate, which were detected in all of the samples. Median concentrations of ammonia and nitrate were
0.16 mg/L and 0.19 mg/L, respectively. Organic forms of nitrogen were detected in ail of the samples at
relatively low concentrations; the median value of total organic nitrogen was 0.08 mg/L. Nitrite was
detected in about one-half of the samples at low concentrations; the median concentration was 0.002
mg/L. Total phosphorus was detected in about one-half of the samples at relatively small concentrations

(median concentration less than 0.008 mg/L).
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The deposition of rainfall constituents, in pounds (lbs) per acre, can be defined as the product of the
EMC and rainfall volume and a conversion factor. For rainfall events during which rainfall samples

were collected and analyzed, thus providing EMCs, daily deposition of total nitrogen was computed as:

D = EMCy x R x Cf, (1)
where

D = daily deposition of total nitrogen, in pounds per acre;

EMCry = total nitrogen rainfall event mean concentration, in milligrams per liter;

R = daily rainfall on the study watershed, in inches;

Cf = conversion factor of 0.2266.

For unsampled rainfall events, for which nitrogen concentration data were not available, daily
deposition of total nitrogen was estimated using regression equations that relate daily rainfall and daily
nitrogen deposition. Least-squares regression was used with the computed ‘event deposition from
sampled events to develop a relation between deposition and rainfall. A comparison of total nitrogen
deposition computed from rainfall and EMCs with deposition estimated by regression is shown in figure

8. The resulting regression equation was

D= 0.116 x R**¥ (2)
where
D1y = estimated daily deposition of total nitrogen, in pounds per acre;

R = daily rainfall on the study watershed, in inches.

Rainfall deposition of total phosphorus was very small compared to total nitrogen. Many of the rainfall
total phosphorus concentrations were below the minimum laboratory reporting limit. Considering all
rainfall samples, the median total phosphorus concentration was less than 0.008 mg/L (table 6). Using
the laboratory minimum reporting limit (0.008 mg/L) to estimate an upper limit of annual total
phosphorus deposition resulted in an estimate of less than 0.13 Ibs/acre per year. Monthly and annual
sums of total nitrogen are shown in table 7 (at end of report). The average annual total nitrogen
deposition for both watersheds over the two-year study was 5.50 Ibs/acre per year, compared with less

than 0.13 Ibs/acre per year for total phosphorus.
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Runoff

During June 2006 to September 2007, nineteen event-composite runoff samples were collected between
the two monitoring stations; 10 samples at West Oso Creek and 9 samples at Oso Creek tributary.
Samples were analyzed to characterize quality of storm runoff from the study watersheds. Analyses

results for West Oso Creek samples and constituents are shown in appendix I (at end of report). Oso

Creek tributary analyses results are shown in appendix 2 (at end of report).
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Nutrients and major inorganic ions

Descriptive statistics were computed for selected nutrient and major inorganic ion EMCs for each site
and are shown in table 8 (at end or report). Statistical tests were performed to determine if differences
exist in runoff concentrations between sites and between seasons (table 9, at end of report). The
Wilcoxon rank-sum test (Helsel and Hirsch, 1992, p. 118), a non-parametric test, compares two groups
to determine whether the groups have the same median (null hypothesis), or whether at least one group
tends to produce observations that are greater than the other group (alternative hypothesis). The
Wilcoxon rank-sum test was performed for concentrations (EMCs) of selected nutrients and major
inorganic ions from each monitoring site. The p-values of each test are shown in table 9. The p-value is
the “attained level of significance” (the significance level attained by the data), which is the probability
of obtaining the computed test statistic, or one even less likely, when the null hypothesis is true (Helsel
and Hisrsch, 1992, p. 108). A statistical difference in concentrations was deemed to exist when p-values
were less than about 0.05.

Nitrogen runoff concentrations were greater at the West Oso Creek site. Phosphorus and inorganic ion

concentrations were greater at the Oso Creek tributary site,

Additional statistical tests were performed to determine if runoff concentrations of nutrients varied by
season. Data from both sites were grouped into pre-harvest and harvest/post-harvest seasons. Pre-
harvest season includes January — June. Harvest/post-harvest season includes July — September. There
were no samples collected during October — December. Median concentrations and results from

Wilcoxon rank-sum tests are shown in table 10 (at end of report).

Significant seasonal differences are apparent in ammonia, nitrite + nitrate, and total nitrogen. This
difference is likely because of timing of application of ammonia and nitrate fertilizers. The median
organic nitrogen concentration was higher in pre-harvest samples, but not significantly. Likewise, the

median total phosphorus concentration was higher for pre-harvest samples, but not significantly.
The impact of constituents on a water body can be influenced by both the concentration and by the load.

The load of a constituent in runoff is the mass of a given constituent transported past a site during a

specified time (Huber, 1993, p.14.2). Daily nutrient loads were computed at the study watershed outlets
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from runoff and concentration data. For runoff events that were sampled and for which EMCs were

determined, the daily constituent load at a particular site is:

L=EMCxRxCf, €)
where

L = constituent load, in pounds per day;

EMC = event mean concentration during runoff event, in milligrams per liter or micrograms per liter;
R = daily runoff, in acre-feet;

Cf = conversion factor, 2.719 for concentrations in milligrams per liter or 0.00272 for concentrations in

micrograms per liter.

Median constituent concentrations from samples at each site, by season (pre-harvest or post-harvest)
were used to estimate runoff loads for unsampled events at each site, as shown in table 11 (at end of
report). During water years 2006—07, sampled runoff events represent approximately 41 percent of total
runoff from the West Oso Creek watershed. About 59 percent of the runoff was unsampled. Sampled
and unsampled runoff percentages from the Oso Creek tributary watershed were approximately 74

percent and 26 percent, respectively.

Constituent yield, a measure of the load-producing characteristics of a watershed, is computed by
dividing the runoff load by the drainage area of the watershed:

Y =L /DA, (4)
where

Y = constituent yield, in pounds per acre per month (or year);

L = constituent load, exiting the watershed, in pounds per month (or year); and

DA = contributing drainage area of the watershed, in acres.

Monthly and annual loads of selected nutrients in runoff from each of the study watersheds are listed in
table 12 (at end of report), and the corresponding annual runoff yields are listed in table 13 (at end of
report). Monthly and annual nutrient loads of nutrients were highly variable, depending on storm runoff,

About 52 percent of the entire total nitrogen runoff load and 58 percent of the entire total phosphorus

load occurred during July 2007.
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Nutrient yields from the West Oso Creek watershed were greater than yields from the Oso Creek
tributary watershed for two reasons. First, West Oso Creek runoff was greater. Second, nutrient
concentrations generally were greater at West Oso Creek. The total nitrogen yield from West Oso Creek
was 1.57 Ibs/acre and 3.65 lbs/acre, respectively, during water years 2006 and 2007. In comparison,
runoff yields of total nitrogen from the Oso Creek tributary watershed were less than half of the West
Oso totals; 0.661 lbs/acre and 1.27 Ibs/acre, respectively, during water years 200607,

Information on fertilizer nutrient application in the study area croplands during 2006-07 were compiled
by AgriLife Research and the NRCS (Dr. Bobby Eddleman, Texas AgriLife Research and Extension
Center at Corpus Christi, written commun., 2007). Annual runoff yields of total nitrogen and total
phosphorus were compared to nutrient inputs from fertilizer applications and rainfall deposition, as

shown in table 14 (at end of report).

Nitrogen input from fertilizer is much larger than input from rainfall deposition or outputs from runoff.
Average (area-weighted for both study areas) annual application of fertilizer-based nitrogen was 67.1
Ib/acre per year, compared to 5.50 Ib/acre per year from rainfall deposition and 1.77 lb/acre per year in
runoff. Annual rainfall deposition of nitrogen exceeds runoff yields because most rainfall does not
contribute to runoff, even though for most periods of runoff, nitrogen runoff yields do exceed rainfall
nitrogen deposition. The average annual runoff yield of total nitrogen represents approximately 2.4
percent of nitrogen applied as fertilizer and nitrogen entering the study area through rainfall deposition.
Also, nearly all of the nitrogen applied as fertilizer and entering the study area through rainfall
deposition is in the form of ammonia and nitrate. Nitrogen exiting the study watersheds in runoff is

mostly organic nitrogen (table 13).

As with nitrogen, fertilizer inputs of phosphorus are much greater than phosphorus runoff yields.
Average annual fertilizer input of phosphorus was 14.3 lbs/acre per year. Average runoff of total
phosphorus was 0.63 bs/acre per year, or about 4.4 percent of the phosphorus applied as fertilizer.
Phosphorus input from rainfall was relatively small, averaging less than 0.13 Ibs/acre per year. Fertilizer

is applied as soluble orthophosphate. Most of the runoff phosphorus also was in the form of

orthophosphate (table 13).
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Suspended-sediment

Analysis results for twenty-one suspended-sediment samples are shown in table 15 (at end of report).
Ten samples were collected at West Oso Creek and eleven samples were collected at Oso Creek
tributary. The samples were analyzed for concentration and for percent silt and clay, by weight (particle
size less than 0.62 mm). The sediment concentrations from these samples are not EMCs but represent
sediment concentrations at the time of sample collection. Sediment concentrations, loads, and yields are
a function of stream discharge and other factors, including soil erodibility, rainfall intensity and
duration, and crop growth stage and tillage practices (U.S. Department of Agriculture, 2007). Generally,
the West Oso Creek watershed exhibited higher suspended-sediment concentrations, loads, and yields
than the Oso Creek tributary site. Also, both sites exhibited higher concentrations during runoff that
occurred when fields were bare (before crops emerged or after harvest). Considering all samples, from
both sites, 19 of the 21 samples had percent silt and clay values above 96 percent. The other two

samples were 72 and 73 percent, by weight, less than 0.62 mm in particle diameter.

For each site two regression equations were developed relating suspended-sediment load (instantaneous
tons per day) to stream discharge (cubic feet per second). The first equation was developed from
samples collected when fields were bare (before crops emerged or after harvest) and the second
equation was developed from samples collected during periods when crops provided some degree of soil
cover. Generally, both sites exhibited greater suspended-sediment loads during periods when fields were

bare. The equations from each site are shown in figure 9 and in table 16 (at end of report).
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From these equations, instantaneous sediment loads were calculated for each site. Aggregated monthly

and annual loads are shown in table 17 (at end of report). Annual and average-annual suspended-

sediment yields are shown in table 18 (at end of report).

As with runoff and nutrient loads, suspended-sediment loads were highly variable by month. Most of

the entire sediment load, from each site, occurred during September 2006 and July 2007.

Suspended-sediment yields from the West Oso Creek watershed were more than twice as much as the
Oso Creek tributary watershed. The average suspended-sediment yield from the West Oso Creek
watershed was 582 Ibs/acre per year. The average suspended-sediment yield from the Oso Creek
tributary watershed was 257 Ibs/acre per year. One reason why the West Oso Creek sediment yield is
greater is that the watershed produced more runoff than the Oso Creek tributary watershed. Also,

because West Oso Creek has a more rapid runoff response than the Oso Creek tributary, higher peak
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flows can generate higher stream velocities and potentially, greater sediment concentrations and loads.
The West Oso Creek monitoring site is located on the edge of an agricultural field with no pasture
buffer or structural controls to mitigate sediment runoff to the monitoring site. Also, part of West Oso
Creek upstream of the sampling station is not a well defined channel, but flows through (over)
cultivated cropland. In contrast, the Oso Creek tributary upstream of the monitoring site is surrounded

by more grassland buffer area along the sides of the channel.

Pesticides

Runoft samples were analyzed for a suite of 88 pesticides. The pesticide analysis schedules requested
from the USGS NWQL included some pesticides not used in the study area. Also, some pesticides used
in the study arca were not included in the 88 requested analyses because some analyses were not
available through the NWQL and also a complete list of pesticides used by agricultural users in the area
was not available at the beginning of the study. Texas AgriLife Research, with assistance from the
NRCS — Nueces County, compiled information on pesticide application rates to the study area
watersheds during 2005-07. The pesticides that were reportedly applied on the study watersheds during
2005-07 are listed in table 19 (Dr. Bobby Eddleman, Texas AgriLife Research and Extension Center at
Corpus Christi, written commun., 2007). Table 19 (at end of report} also indicates pesticides which were

not included in the laboratory analyses of runoff samples.

Pesticides detected in runoff samples are listed in table 20 (at end of report), along with concentration
summary statistics. Pesticide analyses results for all samples are included in appendixes 1 and 2.

In 19 runoff samples collected among the two sites, laboratory analyses indicated detection of 30
pesticide compounds (22 herbicides and 8 insecticides). At the West Oso site, 22 pesticides were
detected (18 herbicides and 4 insecticides). At the Oso Creek tributary site, 23 pesticides were detected
(17 herbicides and 6 insecticides). Thirteen pesticides were detected in only 1 sample, at low
concentrations (near the laboratory reporting limit). Five herbicides were detected in all samples:
atrazine, atrazine degradation byproducts, CIAT and OIET, glyphosate, and glyphosate byproduct
AMPA. Pesticides 2, 4-D, and pendimethalin were detected in more than 50 percent of the samples.

Pesticide runoff loads and yields were calculated, using equations 3 and 4, respectively, for atrazine,

glyphosate, and pendimethalin. Similar to nutrients, pesticide concentrations also demonstrated seasonal
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trends, as expected, because of timing of pesticide applications. Sample analysis concentrations were
used to estimate runoff loads for sampled events. For unsampled runoff, the pre-harvest median and
post-harvest median concentrations were used to estimate runoff loads. Table 21 (at end of report)
shows seasonal median concentrations from each site, used to estimate pesticide runoff loads. Table 22

(at end of report) shows monthly and annual estimates of pesticide runoff loads.

Annual runoff yields of selected pesticides are shown in table 23 (at end of report). Table 23 also

compares pesticide yields with pesticide application rates for the study area watersheds.

Runoff yields of atrazine, glyphosate, and pendimethalin were greater at West Oso Creek than Oso
Creek tributary, by roughly an order of magnitude. The overall area-weighted average annual runoff
yields for both watersheds of atrazine, glyphosate, and pendimethalin were 0.0015, 0.07 and 0.0002
Ibs/acre per year, Comparison of applications and runoff yields in table 21 indicate that for 200607
about 0.5 percent of atrazine applied to the West Oso Creek watershed croplands was detected in runoff.
For the Oso Creek tributary watershed, about 0.02 percent of applied atrazine was detected in runoff.
The percentage of applied glyphosate in runoff was estimated to be 0.8 percent and 0.06 percent,
respectively, in the West Oso Creek and Oso Creek tributary watersheds. Applied pendimethalin in

runoff was estimated to be 0.08 percent and 0.02 percent respectively, in the West Oso Creek and Oso

Creek tributary watersheds.

Bacteria

Thirteen bacteria samples were collected during the study, including 8 samples at West Oso Creek and 5
samples at Oso Creek Tributary. Table 22 (at end of report) lists analysis results for all samples,
including analysis results for quality assurance samples, including field duplicate and split samples, and
lab duplicate samples. Where multiple analyses are available for a particular sample, the average or
weighted-average concentration also was calculated. Summary statistics of bacteria sample analysis
results are shown in table 23. Table 23 also shows Texas surface water-quality standards (TSWQS) for
bacteria in Oso Bay and Oso Creek, TCEQ segments 2485 and 2485A, respectively (Texas Commission

on Environmental Quality, 2006).
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Similar to other constituents, bacteria concentrations were greater at the West Oso Site than at Oso
Creek tributary. Bacteria loads and yields were not estimated because bacteria samples were collected
near the beginning of runoff events and concentrations do not necessarily represent bacteria conditions
for the entire periods of runoff. Most sample concentrations were greater than TSWQS listed in table 23
(at end of report). The TSWQS in table 23 apply to Oso Bay and Oso Creek and are not technically
applicable to the tributary watersheds in this study. Also, because runoff and associated bacteria
concentrations represent relatively brief and infrequent conditions, the effect of runoff and assoctated
bacteria concentrations on downstream receiving waters (Oso Bay and Oso Creek) is not known.
However, the relatively large bacteria concentrations (compared to TSWQS) indicate that runoff from

these watersheds is a potential source of bacteria to receiving streams and bays.

SUMMARY

During water years 200607 (October 2005 to September 2007), the U.S. Geological Survey (USGS) in
cooperation with the Texas State Soil and Water Conservation Board (TSSWB), Coastal Bend Bays and
Estuaries Program (CBBEP), and Texas AgriLife Research and Extension Center at Corpus Christi,
studied the hydrology and water quality of two agricultural areas in the Oso Creek watershed, in Nueces
County, Texas. One area, the upper West Oso Creek watershed, is 5,145 acres. The other area, a

watershed drained by an unnamed Oso Creek tributary, is 5,287 acres.

Rainfall and runoff were continuously monitored at USGS gaging stations located at the outlet of the
study watersheds. Rainfall samples were collected and analyzed for selected trace elements and
nutrients. Composite runoff samples were collected during periods of runoff and analyzed for nutrients,
major ions, trace elements, and pesticides. Also, discrete suspended-sediment samples and bacteria
samples were collected. These rainfall, streamflow, and water-quality data were used to estimate [oads
of selected constituents entering the study watersheds in rainfall and exiting the study areas in runoff.
Data on applications of fertilizers and pesticides to croplands in the study watersheds also were

compiled and compared with quantities of nutrients and pesticides exiting the watersheds in runoff.
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For the overall study period, total rainfall was greater than normal, although rainfall during the 2006
water year was less than normal and monthly rainfall was less than normal during 15 of the 24 months.
Runoff in the study area during water years 2006—07 corresponded to rainfall patterns, with periods of
runoff interspersed between periods of no runoff. Most of the study-area runoff at both sites occurred in
response to a few specific storm periods. More than 75 percent of the runoff at each site occurred during
two wet periods: September 18-October 1, 2006 and July 2-August 8, 2007. During both of these
periods, multiple rainfall events and wet soil conditions contributed to substantial runoff. During the
entire study period, the West Oso Creek watershed produced more runoff than the Oso Creek tributary
watershed, 10.83 inches compared with 7.28 inches. The West Oso Creek watershed also exhibited a

more rapid runoff response with higher peak flows than the Oso Creek tributary watershed.

Fourteen rainfall samples were collected and analyzed for nutrients and major inorganic ions. Most of
the rainfall nitrogen is in the form of dissolved ammonia and dissolved nitrate, which were detected in
all of the samples. Median concentrations of ammonia and nitrate were 0.16 mg/L and 0.19 mg/L,
respectively. Organic forms of nitrogen were detected in all of the samples at relatively low
concentrations; the median value of total organic nitrogen was 0.08 mg/L. Nitrite was detected in about
one-half of the samples at low concentrations; the median concentration was 0.002 mg/L. Total
phosphorus was detected in about one-half of the samples at relatively small concentrations; the median

concentration was less than 0.008 mg/L.

Based on rainfall data and sample analysis results, daily total nitrogen and total phosphorus deposition
were computed for each study area. The average (area-weighted) annual total nitrogen deposition for

both watersheds over the two-year study was 5.50 Ibs/acre per year, compared with less than 0.13

Ibs/acre per year for total phosphorus.

During June 2006 to September 2007, nineteen composite runoff samples were collected among the two
monitoring stations; 10 samples at West Oso Creek and 9 samples at Oso Creek tributary. Statistical
tests indicated that nitrogen concentrations in runoff were higher at West Oso Creek than Oso Creek
tributary. Phosphorus and major ion concentrations were higher at Oso Creek tributary. Runoff loads
and yields were calculated for selected nutrients. Total nitrogen in runoff averaged 2.61 lbs/acre per
year from the West Oso Creek watershed and 0.96 lbs/acre per year from the Oso Creek tributary

watershed. Runoff yields of nitrogen were relatively small compared to inputs of nitrogen fertilizer and
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rainfall nitrogen deposition. The average annual (both watersheds) total nitrogen runoff yield was about
2.4 percent of the combined fertilizer and rainfall deposition inputs of nitrogen. Average runoff yields of
total phosphorus were 0.78 lbs/acre per year the West Oso Creek watershed and 0.50 Ibs/acre per year
from the Oso Creek tributary watershed. The average annual (both watersheds) total phosphorus runoff
yield was about 4.4 percent of the fertilizer input of phosphorus. Rainfall deposition of phosphorus was

small (less than 0.13 lbs/acre per year), compared with fertilizer applications and runoff yields.

West Oso Creek exhibited suspended-sediment loads and yields that were more than twice as much as
the Oso Creek tributary watershed. The average suspended-sediment yield from the West Oso Creek
watershed was 582 Ibs/acre per year. The average suspended-sediment yield from the Oso Creek
tributary watershed was 257 lbs/acre per year. The area~-weighted, annual average sediment yield from

both watersheds was 417 lbs/acre per year.

In 19 runoff samples collected between the two sites, laboratory analyses indicated detection of 30
pesticide compounds (22 herbicides and 8 insecticides). At the West Oso site, 22 pesticides were
detected (18 herbicides and 4 insecticides). At the Oso Creek tributary site, 23 pesticides were detected
(17 herbicides and 6 insecticides). Thirteen pesticides that were detected were detected in only 1
sample, at relatively low concentrations (near, or below the laboratory reporting limit). Five herbicides
were detected in all samples: atrazine (and two atrazine degradation byproducts) and glyphosate (and a

glyphosate byproduct). Pesticides 2, 4-D, and pendimethalin were detected in more than 50 percent of

the samples.

Runoff yields of glyphosate, atrazine, and pendimethalin were greater at West Oso Creek than at Oso
Creek tributary, by roughly an order of magnitude. Of all pesticides detected in runoff, the herbicide
glyphosate had the highest runoff yields, 0.013 Ibs/acre per year from the West Oso Creek watershed
and 0.001 Ibs/acre per year from the Oso Creek tributary watershed. Average annual runoff yields of
atrazine were .003 and 0.0001 Ibs/acre per year, respectively from the West Oso Creek and Oso Creek
tributary watershed. Comparison of applications and runoff yields of selected pesticides indicate that
about 0.4 percent of glyphosate applied to the study area croplands was detected in runoff (area-
weighted average of both watersheds). The percentage of applied atrazine detected in runoff was

estimated to be 0.3 percent of the amount applied to the study watersheds.
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Thirteen bacteria samples were collected during the study. Eight samples were collected at West Oso
Creek and 5 samples were collected at Oso Creek tributary. At both sites, most sample concentrations of
fecal coliform, E. coli, and enterococci were greater than TSWQS established for the receiving waters
of Oso Creek and Oso Bay. Because runoff and associated bacteria concentrations represent relatively
brief and infrequent conditions, the effect of runoff and associated bacteria concentrations on
downstream receiving waters (Oso Bay and Oso Creek) is not known. However, the relatively large
bacteria concentrations (compared to TSWQS) indicate that runoff from the study watersheds is a

potential source of bacteria to receiving streams and bays.
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Table 8. Summary statistics of selected nutrients and major inorganic ions in runoff samples,

water years 2006 — 07

Number
Station/Constituent of Mean Median Minimum Maximum
Samples
08211517 — West Oso Creek
Nitrogen, total, mg/L 10 3.15 3.15 0.98 5.10
L\I;tﬁgen, ammonia, dissolved, mg/l 10 087 040 o017 228
Nitrogen, nitrate + nitrite, dissoived,
mg/L as N 10 .96 61 22 3.26
Nitrogen, organic, total, mg/L 10 2,10 2.08 73 420
Phosphorus, total,
mg/L as P 10 31 28 .19 49
Calcium, dissolved, mg/L 9 14.1 14.2 8.9 18.4
Potassium, dissolved, mg/L 9 4.44 407 3.24 6.74
Chloride, dissolved, mg/L 9 1.83 1,58 97 3.1
Sulfate, dissolved 9 1.79 1.50 .90 3.65
08211525 — Oso Creek tributary at
FM 2444
Nitrogen, total, mg/L 9 1.63 1.23 1.10 3.50
glsi,trlggen, ammonia, dissolved, mg/L 9 037 021 012 171
Nitrogen, nitrite + nitrate, dissolved, 9 37 20 06 1.0
mg/L as N
Nitrogen, organic, total, mg/L 9 1.23 1.06 .87 24
Phosphorus, tota),
mg/L as P 9 45 42 .26 69
Calcium, dissolved, mg/L 3 17.4 18.3 13.5 20.2
Potassium, dissolved, mg/L 8 7.15 7.65 4.82 9.32
Chioride, dissolved, mg/L 8 10.9 8.79 1.97 216
Suilfate, dissolved 8 6.28 5.56 1.30 12.8
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Table 9. Comparison of median event-mean concentrations and results of Wilcoxon rank-sum test for
statistical differences in nutrient and major inorganic ion concentrations in runoff samples between

sampling sites,

[mg/L, milligrams per liter]

West Oso Oso Creek Is difference in
Creek - tributary — concentrations
Comsituore BSOS g, e e
concentration concentration different
{mgiL) {mg/L) statistically 7
Nitrogen, total 3.15 1.23 0.02 Yes
3‘;’33:? nitrogen, 040 021 05 Yes
Elii‘::f:;“im‘e nitrogen, 61 20 07 Maybe
Nitrogen, organic, total 2.08 1.06 05 Yes
Phosphorus, total 28 42 .03 Yes
Calcium, dissolved 14.2 18.3 05 Yes
Potassium, dissolved 4.07 7.65 .003 Yes
Chloride, dissolved 1.58 8.79 0006 Yes
Sulifate, dissolved 1.50 5.56 0 Yes

Table 10. Comparison of median event-mean concentrations and results of Wilcoxon rank-sum tests

for seasonal differences in nutrient runoff concentrations.

[mg/L, milligrams per liter]

Harvest/Post- Is difference in

Prﬁ; hg;':: st harvest concentrations

Constituent con c:ntrati on median p-value between sites

(mg/L) concentration significantly different

(mg/L) statistically ?
Nitrogen, total 35 1.36 0.008 Yes
Ammonia nitrogen, dissolved .148 .024 018 Yes
Nitrate + nitrite nitrogen, dissolved 81 .24 .0008 Yes
Nitrogen, organic, total 2.06 115 142 No
Phosphorus, total .78 .64 29 No
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Table 14. Comparison of fertilizer applications, rainfall deposition, and runoff yields
of total nitrogen and total phosphorus for study area watersheds, water years 200607

Site/year or period Total Nitrogen
Fertilizer Rainfall Runoff
application deposition Yield
West Oso Creek

Water year 2006, 1bs per acre 713 4.66 1.57
Water Year 2007, Ibs per acre 65.6 7.22 3.65
2006 — 07 average, Ibs per acre per year 68.4 5.94 2.61

Oso Creek tributary
Water year 2006, Ibs per acre 68.7 392 66
Water Year 2007, lbs per acre 62.9 6.21 1.27
2006 — 07 average, lbs per acre per year 65.8 5.06 96
Area-weighted average for both 67.1 5.50 1.77

study watershed for 2006 — 07

Site/year or period Total Phosphorus
Fertilizer Rainfall Runoff
application deposition Yield
West Oso Creek

Water year 2006, lbs per acre 15.4 <0.06 0.43
Water Year 2007, 1bs per acre 14.3 < .06 1.12
2006 — 07 average, lbs per acre per year 14.8 <.06 78

0so Creek tributary
Water year 2006, lbs per acre 14.6 <.06 32
Water Year 2007, Ibs per acre 12.9 <.06 68
2006 — 07 average, Ibs per acre per year 13.8 <.06 50
Area-weighted average for both 143 < .06 0.64

study watershed for 2006 — 07
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Table 15. Suspended-sediment anaiysis results, water years 2006 — 2007

[f*/s, cubic feet per second; mg/L, milligrams per liter;]

. . Percent silt
. . Discharge Concentration
Station/Date/Time (fe'1s) (mgiL) and clay, by

weight

08211517 — West Oso Creek

June 1, 2008 - 14:00 129 745 96
June 2, 2006 - 11:40 27 447 99
June 2, 2006 - 16:00 24 315 97
July 3, 2006 — 17:17 0.81 1,400 99
January 4, 2007 - 11:45 2.8 1,005 100
January 4, 2007 - 15:30 2.5 1,070 100
January 25, 2007 - 09:00 92 383 97
March 14, 2007 — 14:30 10 2,560 99
July 2, 2007 - 18:45 108 234 72
July 3, 2007 — 09:45 230 136 73

08211525 — Oso Creek tributary at FM 2444

June 1, 2006 - 17:10 25 923 97
September 15, 2006 — 14:00 224 293 99
September 15, 2006 - 15:05 22.5 311 99
September 15, 2008 — 17:30 22.1 234 99
September 15, 2006 — 19:30 203 239 96
September 16, 2006 — 07:30 13.5 163 96
January 4, 2007 - 14:15 8.1 484 97
January 25, 2007 — 7:00 24.8 200 100
March 14, 2007 — 17:00 10 1,504 93
July 3, 2007 — 19:30 32 50 99
July 4, 2007 — 08:30 56 76 100
August 30, 2007 — 08:00 11 44 99
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Table 16 . Equations relating suspended-sediment load (L) with discharge (Q)

Correlation

Site/condition Equation coefficient (R%)
West Oso Creek ~ without crop cover L=1713x Q"™ 0.966
West Oso Creek — with crop cover L=1.027 x Q*" 0.972
Oso Creek Tributary — without crop cover L=1432xQ** 0.956
Oso Creek Tributary — with crop cover L =0.557 x Q'** 0.972
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Table 20. Summary statistics of concentrations of pesticides detected in runoff samples, water
years, 2006-07

[1g/L, micrograms per liter; <, less than]

08211517 — West Oso Creek

] Number of ' Number Medi - .
Station/Constituent Samplos Detectfi e m;ﬁ:') (:g;f)“ M;Eg?l:l)m M?:;;Il_l;m

Herbicides
2.4-D 10 7 -- 0.09 <0.04 6.24
g_ﬂ;ﬁ;‘:ﬁfﬁ?fpy'ami“°'6'ami"°' 10 10 0.06 0.04 0.015 0.18
tzrggzhi:“g‘;ggwa’"i"°4“ami"°'s' 10 2 <008 <008  <0.08 <0.08
§tE;ﬁgﬁgi’;‘g‘_‘s_';?;’z’ﬁ,zyg}‘g}‘;@' 10 10 0.28 0.13 0.063 111
Acifluorfen 10 1 <0.06 <0.06 <0.028 <0.06
Aldicarb Sulfoxide 10 1 <0.04 <0.04 <0.04 <0.04
&m&%”;ethy'ph°s”h°"i° acid 10 10 5.44 3.60 1.13 132
Atrazine 10 10 1.07 0.12 0.02 £.90
Benfluralin 10 1 <0.01 <0.01 <0.01 <0.01
Dacthal monoacid 1¢ 1 <0.02 <(.02 <0.02 <0.02
DCPA 10 | -- <0.003 <0.003 0.0035
Diuron 10 2 <004 <004 <002 0.04
Glufosinate 10 2 - <0.14 <0.14 <0.58
Glyphosate 10 10 17.6 8.51 1.81 535
Metolachlor 10 3 - <.006 <.006 0.228
Pendimethalin 10 10 - 1.18 <0.02 13.7
Simazine 10 3 - <0.005 <0.005 0.022
Trifluralin 10 3 - <0.009 <0.009 0.05

Insecticides
Dicrotophos 10 I <0.08 <0.08 <0.08 <0.08
Imidacloprid 10 1 . <0.02 <0.02 0.086
Myclobutanil 10 K} <0.033 <0.033 <0.033 <0.033
Propoxur 10 1 - <0.008 <0.008 <0.04
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Table 20. Summary statistics of concentrations of pesticides detected in runoff samples,
08211517 — West Oso Creek and 08211525 — Oso Creek Tributary, 2006-07 (cont.)

[pug/L, micrograms per liter; <, less than]

08211525 — Oso Creek Tributary

1
Constituent Nsu ar:nﬂb;regf Nu(r:lf.ber Mean Median Minimum Maximum
Detections
Herbicides
2,4-D 9 6 - <0.04 <0.04 1.23
ﬁﬁ';ﬁ{,‘;‘}é?ﬁ??p"'a"“"°'6'a""“°' 9 9 0.058 0.029 0.011 0.184
fr;gzr;:?;?gé%rglamino-4-amino-s- 9 5 3 <0.08 <0.08 o1l
ztﬂﬁgﬁﬁﬂg‘i}gﬁy}%ﬁ%e 9 9 0.26 0.10 0.021 0.902
&",:,',’,L%Temy'ph(’s"hc’"'c acid 8 8 0.90 0.60 035 1.94
Atrazine 9 9 1.32 042 012 9.42
Bromacil 9 1 - <.04 <.02 0.05
Carbaryl 2 1 <.02 <02 <.02 <02
DCPA 9 1 - <0.003  <0.003 0.004
Dicamba 9 1 -- <.08 <.04 97
Diuron 9 2 <0.04 <0.04 <0.02 0.04
Glyphosate 8 8 2.56 1.08 0.59 10.6
Metolachlor 9 3 - <01 <.006 0.008
Pendimethalin 9 6 - 052 <0.02 144
Simazine 9 4 - <0.006 <0.005 0.064
Terbuthylazine 9 1 - <0.01 <0.01 0.02
Trifluralin 9 3 - <0.009 <0.009 0.054
Insecticides

Azinphos-methy! 9 1 <(.05 <0.05 <0.05 <0.08
Dicrotophos 9 1 <0.08 <0.08 <0.08 <0.08
Malathion 9 2 - 018 <0.016 2.64
Fipronil Sulfide 9 1 - <013 <013 <013
Malaoxen 9 1 - <039 <039 049
Myclobutanil 9 3 <0.033 <(.033 <0.01 <0.033

!'Some reported detections were less than the laboratory minimum reporting level (mtl). In these cases, the minimum value
is listed as less than the mrl.
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Table 21. Median seasona! concentrations used to estimate runoff pesticides loads for
unsampled runoff, 08211517 — West Oso Creek and 08211525 Oso Creek Tributary, water

years 2006-07

[all values in micrograms per liter]

Station/Pesticides (g:rel-.h—a ;\:’ens;) (Juryoftéz;l;::ﬁ:)er) Msead':‘a:l;:"
Median Median
08211517 — West Oso Creek
Atrazine 0.144 0.097 0.120
Glyphosate 5.10 12.6 8.51
Pendimethalin 2.14 0.21 1.18
08211525 —Oso Creek tributary
Atrazine 0.95 .042 042
Glyphosate 1.34 1.08 1.08
Pendimethalin 112 027 052
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Table 23. Comparison of annual and average-annual application rates and runoff yields of selected
pesticides, West Oso Creek and Oso Creek Tributary watersheds, water years 2006-07

[all values in pounds per acre per year]

Site/Pesticide 2006 2007 200607 average

West Oso Creek Application  Runoffyield  Application  Runoffyield  Application  Runoff yield
Atrazine 0.54 0.0002 0.58 0.006 0.56 0.003
Glyphosate 1.40 0.005 1.85 0.021 1.625 0.013
Pendimethalin 0.39 0.0003 0.36 0.0004 0.375 0.0003

Oso Creek Tributary

Atrazine 0.54 0.00005 0.67 0.0002 0.605 0.0001
Glyphosate 1.42 0.0003 1.65 0.002 1.535 0.001
Pendimethalin 0.38 0.00003 0.27 0.00006 0.325 0.00005
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Table 24. Bacteria analyses results, water years 2006-07

[CFU, colony forming units; E. coli, Escherichia coli; mL, milliliter]

Feacal . :
Site/Date e (cﬁﬂ::‘());mn?u (CFE.I'I(:)%“mL) (E:s;;%%o;cﬂ)

08211517 — West Oso Creek

07/07/2006 (primary sample) 10:15 320 46 59,000
07/07/2006 (lab duplicate) 10:15 - - 107,000
07/07/2006 (average concentration) 10:15 320 46 83,000
07/27/2006 (primary sample) 9:35 31,000 4,700 127,000
07/27/2006 (field split) 9:35 42,000 9,000 154,000
07/27/2006 (tab duplicate of primary sample) 9:35 -- -- 145,000
07/27/2006 (weighted-average concentration) 9:35 36,500 6,850 138,000
9/18/2006 (primary sample) 9:18 60,000 84,000 96,000
9/18/2006 (field split sample) 9:18 46,000 100,000 88,000
9/18/2006 (average concentration) 9:18 53,000 92,000 92,000
1/4/2007 (primary sample) 11:54 6,000 7,600 21,000
1/4/2007 (lab duplicate) 11:54 14,000 -- --
1/4/2007 (average concentration) 11:54 10,000 7,600 21,000
1/25/2007 (primary sample) 9:00 44,000 39,000 64,000
1/25/2007 (lab duplicate) 9:00 45,000 - --
1/25/2007 (average concentration} 9:00 44,500 39,000 64,000
5/25/2007 (primary sample) 15:12 304 391 5,200
5/25/2007 (1ab duplicate) 15:12 761 -- --
5/25/2007 (average concentration) 15:12 532 391 5,200
7/2/2007 (primary sample) 11:50 - 15,600 45,000
7/2/2007 (field split) 11:50 - 5,800 83,000
7/2/2007 (tab duplicate of primary sample) 11:50 -- 7,200 49,000
7/2/2007 (average concentration) 11:50 -- 11,050 55,500
8/30/2007 (primary sample) 15:40 82,000 12,500 145,000
8/30/2007 (field split) 15:40 69,000 69,000 143,000
$/30/2007 (lab duplicate of primary sample) 15:40 -- 30,000 -
8/30/2007 (average concentration) 15:40 75,500 31,000 144,000
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Table 24. Analysis results of bacteria samples, water years 2006-07 (cont.)

[CFU, colony forming units; E. coli, Escherichia coli; mL, milliliter]

Fecal

Site/Date e (cf:ﬂ;:g;":l_) (CF5}1%%I§mL) (g:ttf;loo%o:i)

08211525 —Oso Creek tributary

07/07/2006 (primary sample) 11:10 145 80 4,800
07/07/2006 (field duplicate) 11:10 253 77 5,200
07/07/2006 (lab duplicate) 11:10 - 53 --
07/07/2006 (lab duplicate of primary sample) 11:10 83 - --
07/07/2006 (weighted-average concentration) 11:10 156 72 5,000
9/15/2006 (primary sample) 10:00 3,600 16,000 25,000
9/15/2006 (field split sample) 10:00 8,000 21,000 28,000
9/15/2006 (lab duplicate of primary sample) 10:00 -- “- 25,000
9/15/2006 (average concentration) 10:00 5,800 18,500 25,800
1/4/2007 (primary sample) 12:17 4,300 5,300 31,000
1/4/2007 (field split) 12:17 2,715 3,000 39,000
1/4/2007 (average concentration) 12:17 3,538 4,150 35,000
1/25/2007 (primary sample) 9:20 14,900 4,100 22,000
7/2/2007 (primary sample) 11:50 - 5,000 75,000
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Table 25. Summary statistics of bacteria concentrations in runoff samples 200607

[TSWQS, Texas Surface Water Quality Standard; all concentrations in colonies per 100 milliliters of sample]

Station/Constituent "S“;::’;;‘s’f Mean  Median Minimum Maximum TSWQS
08211517 — West Oso Creek
Fecal Coliform 7 31,480 36,500 320 75,500 '200/400
E.Coli 3 23,490 9,325 46 92,000  2126/394
Enterococci 8 75,340 73,500 5,200 144,000 ’35/89
08211525 — Oso Creek tributary
Fecal Coliform 4 6,100 4,670 156 14,900  '200/400
E.Coli 5 6,360 4,150 72 18,500  %126/394
Enterococci 5 32,560 25,800 5,000 75,000 335/89

| Geometric mean of Fecal Coliform should not exceed 200 colonies per 100 milliliters. Single samples should not exceed
400 colonies per 100 ml (freshwater, contact recreation criteria)
2 Geometric mean of E Coli should not exceed 200 colonies per 100 milliliters. Single samples should not exceed 400

colonies
per 100 ml (freshwater, contact recreation criteria)
3 Geometric mean of Enterococci should not exceed 35 colonies per 100 milliliters. Single samples should not exceed 89

colonies
per 100 ml (saltwater, contact recreation criteria}

57



§s

L9 0Tl 168 9z LL 93 €L L9 2002 ‘ez Inf
09°¢ L0%" L01 0¢ 1] 86 £8 ¢L 1007 ‘sz Aey
-- - - - +01 LT1 08 8 200T ‘s}-¥l 1elN

YT¥ 6¥'1 LSl c¥ 47! 91 9L 29 2002 ‘sZ-pT uer
98°¢ 9T'1 ¥l or fAd| 521 €8 0L 1002 ‘§-¢ uer
LS9 8¢l LI 0% O£l 6E1 08 L 900Z ‘61-81 dog
voe 8c6 S | 8¢ il 174 £8 L 9002 ‘0}-6 dag
Iy £C1 9L] 6r 0£1 SET 08 L 900z ‘9 AInp
LOY PeEl 781 IS 6v1 Lvl 08 89 9002 ‘z-1 AInp
8t'€ 1280 01 67 68 88 LL 99 9002 ‘Z-} aunr

/Bw Bw bw  gooeD sE o Bap o Bap spun sjiun

‘B ‘pap ‘pas /6w sZ@woigd sz @ woygd  plepums  piepuels

“ajem “a1EMm “Jejem Gelem  ‘PloY ‘papun  ‘ge) ‘pnpun ‘qey ‘ploy Aed

‘wnissejod ‘wmssubey wnojen  ‘ssouplel  9OUEJONPUOD  ‘@DUEIINPUOd  papun papun
oyioadg oyoedg JajemHd  yoem ‘Hd

‘NsuyD sndio) Jesu peoy JaUB Je N1 0SO 1SOM — Z 11 1280 Jo) ejep Aljenb-islem youny

[ereuoqres umisfes ‘¢OOe)) ‘stuoydsoyd ‘g UBOLIU ‘N JoJPWIIUAS Jod SUSWISISOIIN W /SN
‘parsyyun ‘pR[FUn {paisyly ‘payy ey sad swerSinu /8w Loyt 1ad surerSosotu /81 ‘ojqe[TRAR JOU - “PIBWNSI ‘F ‘UeL SSI['>]

20—900¢ sieah 191em ‘sexa)
‘I xipuaddy



65

0Z0> - SL 9 6 98 er A% | 181 2002 ‘e~z Ine
Eia 0 61’ 8z (S 6E'1 8 61" L& L8T L00Z ‘sz ey
00T 9T £y 59" - - - - - 2002 ‘Si-pl 1ey
0 SO €1 A €o't '8 0T ITe 08°L 2002 ‘sZ-rz uer
8T 67T A 9¢” ¥9'C '8 LT ¥T'T £€9 200Z ‘g-¢ uep
6£0° 412 ¥l L¥ £1 601 T L't £ 900Z ‘6l-gL dog
1Zr 91" £ L't €1 It < ¥l S99 9002 ‘'0l-6 dag
ey 1211 ¥ L 9'1 9cl € 191 8¢ 900z ‘o Linp
LTO £0° 1T [ T ¥'S1 i 351 3€L 9002 ‘2-1 AInp
L10°0 200 1 o 60 ¥o I'o LT'1 £ 900Z ‘T-L sunp
N se 1/Bw N se /Bw
N se /Bw iBw ‘paseyuun ‘oA 1/6w /6w /B V/bw bw
‘paiy ‘P ‘Jorem Qepem ‘Piy ‘pay ‘pa ‘pny ‘POI
‘1ajem ‘19JEM . . ‘1ajem ‘18)eM ‘sa)yem ‘1ajem ‘tajem e
BlUCWIWY BlUOLIWY N-oluebio +  ‘N-oiuebio + aeJIng ‘eANS ‘spuon|d  ‘spuojysn ‘wnipog
B * BlUOWIWY BlucwiLly = * * -

[eoreuoqres umispes ‘cOOe) smoydsoyd °J ‘usSoniu N Inewmuss 1od SESWIISCIoNT Wo/gM

‘pazayun ‘pRfyun ‘paldNy ‘pay 1y od sureasinu - /Sw Loy Jod swrerSoror “/3T ‘ojqe[teAe 10U ‘- ‘parelunss F ‘werp ssafs]

‘BsuYD sndio) 1eau peoy NouB 1B 391D 0SO ISOM — 2161 1L Z80 10} Blep Altenb-1ajem youny

panunuod — J0—900Z SIESA 19JEM ‘SBXD |

I Xipuaddy



09

134 'l 86 3 - - 8007 (44 1z 2002 ‘sz Inp
(44 0’1 ¢E €1 9C o ra4 ¥ LL €L 1002 ‘sz Aepy
0se LO1 | ¥l Ty Sy LSO 8L oL 200Z ‘Si-pL Jew
[AYA TLL oy L'e €1 & £er 9T'¢ tre 2002 ‘SZ-pZ ver
oLg 056’ 154 LT | 4 £ BLT 61°C 10T 1002 ‘s-¢ uep
1Sz 69L 61 L6 'l 34 L1 15 6t 2002 ‘61-8} dag
oS L8V ot Ve A 9T 850" 1L g 9002 ‘01-6 dog
yor 808 8T 'l £ [#N 9zu 4 9¢’ 9002 ‘9 AInp
91T 199 9T 86 e Ly 6+0" ot 124 900z ‘z-L AIne
L9110 11€°0 o | L9°0 A I¥0 LIOO §T0 €20 900Z ‘Z-1 aunp
d se jBw 16w 16w q/6w /6w 16w 6 N se 6w 6
‘Pl ‘i paun ‘Po papun ong N m”._.u__w Y Cpaiay z.w”.u“_us
S1ajem ‘lajem ‘Jayem ‘1oyEMm ‘laem ‘10)EM . Jajem .
. . . c . . 1ojeMm 10]eM Req
ajeydsoyd ojetdsoyd usfionu uabosjiu uaboniu uaBoiyu oy aenu + aenIN
-ouQ -OUHO 0L 3oL owebio  owebi HIN SUAIN !

[areuoqres umpopes ‘gooe) Srioydsoyd *g ‘uaonm ‘N Isjewnua Jod SUSTIAISOIdIW Wo/g

‘palajiun ‘pajyun {patony ‘pay sy 1od sweaSiw f/Fw ey 1od swrerSosorw /31 (a1qe|IeAR 10U “— ‘Pajewnsa ‘g ‘wey) ss3[%>]

PanuRUod — /0—-900Z Siedh Jsjem ‘sexs]
WSUYD sndio) Jeau peoy BALSN e ¥331D 0SO ISOM — £1G1 1 Z80 105 BIEp Ajljenb-1ojem youny  °| xipuaddy



19

6L1°8 900> 900"> 0> 0> 007> 60> 65 6% 200Z ‘ez Inr
6v0d 900> 900> T0> $0> 007> 60> 001 oy 1002 ‘sZ Aely
120d 900"> 900> 0> v 007> 60> 51 L9€ 00T ‘SL-) 1By
0zod 900"> 900> 07> or 007> 60> w5 LST 1002 ‘SZ-¥Z uer
sio'd 900> 900"> 0> g 007> 60> 8L ge 1002 ‘s-¢ uer
620'd 900> 900> > 65 061> 60> LS LT 9002 ‘6i-81 dag
6019 900> 900> 0> 0> 061> 60> gL LT 9002 ‘01-6 deg
0g0'd 900> 900"> 0> seed 061> 60> 99° 8T 9002 ‘9 Alnp
8v0'd 900> 900"> 120> ¥Tod 8£9> 60> 03 §T 9002 ‘z-} AInr
TIrod 900°0> 900°0> 00> 9004 061°0> 600> Vo 6810 8002 ‘z-1 sunp
6

161 pap ‘siem wm__“ 61 ~/6r .._m.w._“ 6r 1Bw Bw

‘pap sptjuejace EEm 211} ‘i o1Em [0 11} pijun ‘A

‘1oyem A1a1p sulpiue ‘1ojem ‘Jajem ‘sersophiow ‘1gpem ‘aem layem Neq

‘LYID -9z o ‘aa-+'z ‘av'z : ‘loyydeN-1.  ‘snioydsoyd  ‘shioydsory

0109z “1Aueia-gz a-v'z

[sreuoqres wndpes *¢ooe) snioydsoyd g fusSoniu ‘N I519WNUSS Jod SUSWISTSOIOI “WI;gN

‘pasay[yun ‘pojyun ‘pais)yy ‘puyy Loy 1od suresiyus /8w e Jod swreaSorotur /31 (ojqe[TEAR 10U S-- ‘pOIRIINSS ‘el ssay>|

PaNURLOD — /08007 SIeaA Jojem ‘sexs|
‘NsuyD sndio) Jesu: peoy RO Je X931D 0SO ISOM — 21611280 10} Blep Aljenb-isjem gouny

‘I xipuaddy



29

007> 900> 900> 00> 020> +00> 749 010> Lod 2002 ‘sz 10
S00™> 900> 900> c00> 0z0> 900> 6t1” 010> 80> 1002 ‘sz Aely
S00™> 900> 900> 00> 070> ¥00°> sor 010> 807> 2002 ‘SL-PL eI
00> 900> 200> 00> 070> +007> c90d 010> 807> 2002 ‘ST uer
S00™> 900> 200> €00 00> P00> £o0'd 010> 80> 200Z ‘s-g uer
00> 820> 900> 00> 800> Y00 > 901" 010> 80> 900z ‘61-81 deg
c00™> 8T0™> 900> 00> 800> 00> | o | 010> 80> 900Z ‘01-6 des
00> 820> 900> C00> 800> 00> Tr 010> 80> 900Z ‘9 AInp
$00™> 820> 900> $00"> 200> 00> 001" 010> 80™> 900z ‘-1 AInp
€00°0> 1820°0> 900'0> 000> 800°0> 000> (Al 010°0> 800> 9002 ‘Z-} sunp
/6 . /B b

6rl 61 /61! ‘pay L - ‘PoY /B ‘poY /Bl

‘pay png ‘P “ojem . ._Nm_._s ‘sojEm ‘P “4a1EM ‘payy

‘1a1em ‘131em ‘1a1em ‘louayd ‘ueInyOqIED auljiue ‘gem auijue ‘aem e
‘olysely  ‘usponyoy  ‘Iojyaoeoy  JAypewg fxoipApeg  ~040142d ‘1310 -lpsw v30

-0I0|YDt +¢ -g-1Apn3-2

[erenogres wniores ‘gooe) Sstoydsoyd *d usSonu N RBlewmuad Jad SUSLIISOINN ‘Wo;gN
‘parsyyun ‘pRpUN “poINIY PN o] Jod sureISipiur “/Aw Lae 1od surerSoaonn “J/3T (ajqeiieAR JOU ‘-- ‘PIIBIITISS T ‘UEI] §SO[)

ponuURUOd — 20~000Z SieSA JoleMm ‘sexs]|
‘IsuYD sndio) Jeau peoy LB Je Y3910 0SO 1SS — 2161 1280 Jo) ejep Ajjenb-isiem youny °p xipuaddy



£9

010> 0> 080> P> 06'8 07’8 0> 00> 80> 200Z ‘ez Inp
010> ¥0> 080> o> 1243 101 0> or0> 80> 2002 ‘sz fely
010> 0> 080> 0> rAYA 091 o> 0r07> 80> 200Z ‘Sb-vi el
010> 0> 080> 0> 950 £e1 ¥0> or0™> 80> 200Z ‘sg-pT uep
Lood o> 080> 0> o 05°C ¥0™> ov0™> 80> 100Z ‘g-¢ uer
010> 80> 050> 0> 0El’ €11 gl 001> 0> 9002 ‘61-81 dog
010> 807> 050> o> el €01 s> 001> 41 g 9002 ‘0}-6 dos
010> 80> 050> ¥O> £50° 69 CI> 001> 0> 9002 ‘9 AInf
010> 80> 0507> vo> L60 Tel SI™> 001> 0> 900Z ‘2| Mg
0100 800> 050°0> 00> 966'0 el ST0> 001" 0> wo> 900Z ‘2-} aunp

=46l /61 ._H_w“ ..__hMH Wb v._:“_...whaa! /61 /618 ._._._....M“

PaL ‘poy ‘JeqeM ‘lajem ‘poy ‘proe pay Py ‘rejem ‘oM
‘rajEem ‘19jem . ‘uoxo ‘19)EM stuoydsoyd ‘lajem ‘apixojjns ajeq
‘upjesnjuag  ‘qaedoipuag .w__h“_h”__“‘x lAypew ‘auizeny -1 Aylaw ‘qaediply Qiediply M._:mﬂ_“__u:_ﬂ
: -soyduizy -ouIuYy :

‘BsuyD sndio) Jeau pecy PaUBN Je ¥3810) 0SO) 1S9 — 2161 1280 Jo) elep Aljenb-isjem pgouny

[eruoqres wmiores ‘gooeD sruoydsoyd *g usSonmu N “Jslownuas 15d SUSWISISOIIW “Wo;T
‘pasay[iun ‘papjun ‘paiel[y ‘paRY o 1od sureaSirw 18w Lot sod swraBorotw “T/8 a[qe{IRAR JOU -~ ‘P2BWNSS “F ‘ORI $SA>]

PONURUOD — J0—O00T Sieak Jojem ‘Sexs )|

‘L Xipuaddy



¥9

01>

090>

0> > 0> 70> 90> 0z0"> £00Z ‘e-Z Inf
01> 090> 0> A po> 0> 90> 0z0™> 1002 ‘sz Aely
01> 090> 0> AR PO 0> 90> 020> 2002 ‘S1¥1 Jely
01> 090> 20> A v0> 70> 90> 020> 1002 ‘SZ-¥Z uer
or> 050> 70> > 0> 70> 90> 020> £00Z ‘s-¢ uep
z0> 910> 70> v0"> 0> z0> 70> 720> 9002 ‘s1-81 dos
0> 910> z0> 0> o> 0> 70> 720> 9002 ‘01-6 dos
0> 910> 70> 0> 70> 0> 70> 20> 9002 ‘9 Anp
> 910> 0> p0> 70> 0> 0> 70> 900Z ‘z-} AInr
00> 910°0> 700> vO'0> 700> 700> 700> z70°'0> 9002 ‘Z-} aunf
..._v.mu <61t B /B /B /B .%._“ /Bl
oyem _pay PRy P P _pay 101EM 'Pa

“Jeyse [Apeuw .:E..Muﬂuo ._hnﬁ_uo ._Eﬁu_“_sohm .__“nn_.._ﬁm .._.HM__.._.om Huow ;Pawﬂum e

usgweIo|YyoH uolnynsuag

‘NsuyD sndio) Jeau peoy Nalle 1e ¥eelD 0SO I1SOM — ZLSL L Z80 10} ejep Ajjenb-sajem youny

[s1eu0qrED UMIored ‘gQOeD ‘srioydsoyd °J TusFoniu ‘N IaPmnuad 1od SUSHSISODI W/gN
‘pasapgun ‘pogum {pary ‘pay ey Iod swesSir ‘18w oy 3ad sueaBozonu /31 ‘ajqe[ieA. JoU — ‘parRWINSD ‘T URY $S9[°>]

PanuRuUod — J0—000Z SIeaA ISjem ‘Sexa |

‘1 xjpueddy



£9

S¥0> £50> 920> 90> 010> 00> 90> > 080> 1002 ‘sz It
0> £60> 90> 90> 0107> 110> 90> > 080> 1002 ‘sz Aely
90> £607> 990> 90> 010> 00> 90> (A g 080> 200T ‘SL-F1 Jeiy
90> £50> 907> 90> 010> 00> 920> A 080> 2002 'sZ-¥T uep
opl > £50°> 90> 90> 010> 00> 90> A 080> 2002 ‘§-¢ uer
oF0> £607> 10> LO> 900> 00> 90> 0> ce0™> 900Z ‘61-8} deg
o> £507> 10> Lo > 2007 S00> 90> ¥o> e0> 9002 ‘0}-6 das
or0™> £60™> 107> L0> 900> S00™> 907> YO> Ze0™> 9002 ‘9 AInr
o0 €507 10> LO> 9007 §00"> 90> 0> Ze0™> 9002 ‘z-} Ainr
90" 0> £50°0> 100> LOO> 900°0> 900 0> 900> 00> e0'0> 8002 ‘z-1 sunr
/61 16d
| /3
.,__oﬂ._“ /61! /61 6l H”c /6 ‘Y ‘paY il
Jayem ‘poy ‘pny PaL 161EM ‘pag ‘sorem ‘Joyem ‘13jEM
uuyew ‘lgjem ‘J9jeM ‘19)eMm ULtRoLS ‘iojem ‘uoxo ‘aujzely-s P — ajeq
-1ad £ ‘uingAn  ‘ajeolshn ‘presAdoyn y :wm_u d sojuAdioyn =sojuAd -oulwse-1p 10
' -101y -oso0jy9 M

‘BsUYD sndiod Jesu peoy NS Je Y9310 0SO ISOM — /2 1GL 1280 104 elep Alljenb-1a1em gouny

[oreuoqres umidpes ‘¢ooE) Tsuoydsoyd °g ueoniu N I519uIRUSS I5d SUSWAISOIII W,ST
*PaIaNuN ‘pagun {pasaly ‘puyy tian| Jad swerSyw “T/Bw Loy Jad swesSoistw /3 (o[qeIeAL 10 ‘- ‘payewITIsa “ ‘Rl S5a>]

panUIUGD — 20—G00Z SIEaA JS)eM ‘SEXD |

‘I xipuaddy



99

900>

600> ro'd 0> 80> S00°> 10> £00> 0> 100Z ‘e-Z Inp
900> 600> 807> ro > 80> S00°> 10> 00> 0> 2002 ‘sZ Aely
900> 600> 80> ¥0> 80> $00> 710> ¥00'd o> 2002 ‘Sl-bl ey
900> 600> 830> 0> 80> c00™> 1o £00™> 0> 2002 'ST-pZ uer
900> 600> 80> 0> 80> 00> o> €007 0> 2002 ‘g-¢ ver
900> 600> 20> £0> ¥o> 00> 10> 00> £0™> 900Z ‘61-81 deg
900> 600> 80> £0> Y0 £00™> (AL e £00™> £0> 9002 ‘016 dog
900> 600> 807> £0> 0> 00> clio> £00> £0> 900z ‘9 AInp
900> 600> 80> €0 > v0'> 00> 10> £007> £0™> 9002 ‘z-L AN
900°0> 600°0> 800> £0°0> 00> §00° 0> 100> €00 0> €0°0> 900Z ‘Z-} aunp
61l =/6d
/61 761 Rl /64 6 /61 ,.__v.. 04 b Poy
(1]} ‘o ‘pay pIy pmy ‘pay orEm poy ‘1ayem
‘I3eM ‘193em aajem ‘rayem ‘Jajem ‘1ajem muosdi WETTY ‘proe ayeq
‘ajeoylewng ‘uupeIa ‘soydojosang ‘“dosdiojysig  equesiqg ‘uouizetq It 3 ‘¥dod ~ouow
-lAuyinsag [eyoeg

[s1eU0qTe> WnIS[ED ‘e Tsuondsoyd g fusSonmu N Jerelnuas Jad SUSTUIISOIN “Wa/Sn
‘paIsy[yun ‘ppyun ‘pasayy ‘paf e Iod sureaSiw /3w 1oy sad surerforonm /8 ‘ojqejear 10U - ‘PAIRIINSS °F ‘URY} 5591%]

PaNURUOS — 0—800Z SIeak Jsjem ‘sexa
‘Bslyd sndio) jeau peoy NaLIB Je X310 0SO ISOM — 1.1 1280 10} Bjep Ajjenb-1sjem youny | xipuaddy



L9

Vo> £07> 0> £50"> 910> 0> 0> 70> b0> 100Z ‘sz Inr
o> £0> 0> £50> 910> 0> 70> v0> 0> 1002 ‘sz Aely
vo> £0'> 70> £60> 910> 70> b0’ v0> v0> 100Z ‘Sk¥L Jeiy
0> £07> v0> £50> 910> 0> 0> ro> 0> 2002 ‘sZ-pZ uer
vo> £0> 0> £507> 910™> 70> v0™> 0> 0> 1002 ‘s-¢ uer
01> £07> ¥o> £50™> 910> 0> 0> 10> PO> 9007 ‘61-g} dog
01> £0> $0> £50> 010> 70> 0> 10> v0™> 9002 ‘01-6 dag
01> £0> 70> £50°> 910> 20> 0> 10> ¥o> 900Z ‘9 Ainp
01> £0°> 0> £50°> 910> 0> 70> 10> v0> 9002 ‘z-} Ainp
01'0> £0°0> $0°0> £50°0> 910°0> 00> 700> 100> £0°0> 900Z ‘Z-1 aunp

116 /Bl ol vbr /6t o 6 /6l B

pay ‘pagy oA il “pay oA Py Py

‘1e1em . ‘19)em ‘apiXons euayns . 13)eM uoxOUOW . 131EM _ JFPEM 1a1eM ajeq
uosnua4 soydiueuay soydiureued  soydiweusy uoIyig uopa uosnig piweusydig gasouiq

[sreuoqres wntores “‘cooe) ‘suoydsoyd g usTonru N ‘1ajouIued 1od suswarsolonn wo/gH
"PRIAUN ‘pHFUN ‘paIsy ‘pay N 1od swerSiiuw <T/Sw ey Jod swrerforow <1/ S|qR[IEAR J0U ‘- ‘PIRWINSS ‘g ey ssofts>]

PanupuUod — J0—g00Z SIESA 19jeMm ‘sexal
‘BSUYD sNAI0D Jeau peoy JaLUB JB %9810 0SO ISOM — Z1GL 1 Z80 10} ejep Ajjenb-1siem youny  *} Xipuaddy



89

9'zid or1> 900> $0°> 907> o107 720> 910> 620> 2002 ‘e-Z Inr
§ES 08¢’ 900> 0> 90> 910> 20> S10™> 620> 100Z ‘sz Aely
oed ori> 900> © P> 90> 910> ¥Zo> 910> 620> 2002 ‘511 1N
01'e ori> 900> Vo> 907> 910> veo> 910> 620> 1002 ‘sT-¥C ver
or's or17> 900> o> 907> 910> ¥To> 910> 620> 100Z ‘s-¢ uep
002 or1> S00™> 20> 0> 910> veo> £107> 620> 900Z ‘s1-g1 dag
£0¢ orl> §00™> 0> o> 910> Yoo 107> 620> 9002 ‘01-6 dog
g1 oF1™> co0™> 20> 0> 910> ¥o0> £107> 620> 900Z ‘9 AInp
T1s or1™> S007> w> #0> 910> ¥z £10> 620> 9002 ‘z-} Ainr
1871 oF1° 0> $00°0> 00> 00> 910°0> Y20 0> £10°0> 620°0> 900z ‘z-} sunp
1 A S . S . SR/ N R
.EE .EE c PAL ‘lojem . P31 ‘ Pl ‘agrem ‘103eM ‘apiwe
. dojem . e ISEM uoinjal jem 453EM auojns apuyns puoidy 2eQ
sjesoydilo ‘sjeursojn|o  s0jouUOY -onj4 ‘wejnsjswnld  ‘jlucidiy juoidi4 huoadig -Auynsaq

[212u0gIRs UMIDTED *cOED ‘sroydsoyd ‘J USSORI N TSI I5d SUSWAISOINW “wd/gN
‘paIsg[Iun ‘puum ‘pasel[ly ‘P Ien 3ad sureaSyyiw /8w 1o Jod swrerForonu ‘T8 sjqe[iear Jou ‘- ‘pajeminsa ‘g fuey) ssol's)

panuiuod — J0—000Z SIeaA 1aleMm ‘sexs|
‘Nsuyn sndio) Jesu peoy NouBK 1B 33310 0SO ISOM — 2151 1280 10 eijep Ajljenb-1ajem jjouny °} Xipuaddy



69

910> 6£0™> o> 110> 970> 090> 0> 0> 9z0> 2002 ‘¢z Inp
910> 6£0™> 0> 10> 970> 8L0™> FO> vo> 920> 100Z ‘Gz Aely
910> 650> 0> 10> 970> 980’ ¥0'> o> 920> 1002 ‘Sl-vi ‘BN
910> 6£0™> 0> T10> 9Z0"> 090> 0> ro> 920> 100Z ‘52T uep
910> 6£07> 0> 107> 970> 090> 0> $0"> 920> 100Z 's-¢ uer
LT0> 6£0™> 10> o> 970> 0z0°> 07> o> 970> 9002 ‘61-8} dog
LTO™> 6€0™> 10> 110> 970> 020> o> 0> 9Ty > 800Z ‘01-6 deg
LT0> 680> 10°> 110> 920> 0zo > ¥0> o> 970> 9002 ‘9 Ainr
L0 6£07> 107> 110> 970> 0zZ0 > 0> ro > 920™> 900Z ‘'z AInp
L20> 680> 10> 110> 970> 070> 0> ro o> 920> 9002 ‘Z-| sunp

/6 Ll /6 qu6r /6 76 /6 /6 6

‘Pl ‘pay Pal ‘paY ‘P ‘Pl ‘pal ‘Pl ‘P

‘lejem ‘lejem ‘lejem ‘1ojem ‘aojem ‘la3em ‘lajem ‘193em ‘lojem aeq

‘volieleN ‘uoxoeje uosnuy ‘soyduajos) ‘guojposd] pudopoepiu  ‘JAdeyjezew| ‘uinbezew| ‘suocujzexsl

[sreuoqres wWnId[Ed “E0OE) snioudsoyd g USB0IU *N J91oWwnusd Jod SUSLISODIW wWo;/gH
‘paIgun ‘poun pariy pay e od suresdim /8w oy Jad swreiSorstu ¢1/31 (a]qe[TeAR 10U ‘— PARINSS T ‘URT S5 ]

pshuguod - /0—900Z SiedA J1ajem ‘sexa|
NSy sndio) Jeau peoy NAUB Je 33310 080 ISOM — 2151 1280 Jo) elep Ajjenb-isjem Jouny 1 xipueddy



0L

800’4

200>

o>

090> 0r0"> 600> LOO> 0> 90> looz ‘ez Inp
£10> 800> 70> 090> oro> 600> LOO> 07> 90> 1002 ‘sz Aeyy
780" 800> 0> 090> 0¥0> 600> o> 0> 90> 2002 ‘St JelN
82T 800> 0> 090> 0r0> 600> L00™> 0> 90"> 2002 ‘52T uer
010> 200> 70> 090> oro> 600> L00™> 0T> 90> 200Z ‘s-¢ uer
900> S10™> 70> 0L0™> vE0> 600> L00> 01> L0> 9002 ‘61-g} deg
900> S10™> 0> 0L0> 0> 600> L00™> 01> L0> 9002 ‘0}-6 dog
900> $107> 0> 0L0"> ve0> 600> L00™> 01> Lo> 9002 ‘9 Ainr
900> S10™> 0> 0L0™> ¥£0™> 600> L00> 01> L0> 900Z ‘z-L AInp
900°0> S10°0> 00> 0L0°0> ¥£0'0> 600°0> £90°0> 0T 0> Loo> 9002 ‘Z-} sunp
26 e o 8l Bt B B /61 2461
‘pay 1o e Py P Py ‘pap by pay
. Aa3em ‘uopyesed ‘uoxoesed 18]EM 1OJeM lajem 18JEM 18)EM ...895 ejeq
10]y2ejotem (Ao Aoy MWOWOW  ‘QUEdoipei  uojEely  ‘Axeleew ‘SO VdOW

[aru0qIRd WNId[RD *EOORD stuoydsoyd 4 Tusoniu N Ijenusd Jod SUSWSISOIII “Wo/gH
‘pasdguN ‘pryun ‘para]y payy ey Jod suresSijjru /3w 1) sod swesSorona “1/31 ‘ojqeyieA. j0U - ‘poreUnISd g {wey) 5531°>]

PenuiRuUod — 0—900Z Sieak 1ajem ‘sexe |
‘NsuyD sndio) seau peoy POUB 1E 39810 0SQ ISSM — 2 1S L 1280 103 ejep Ajenb-1sjem gouny ‘L xipueddy



1L

t0™> 0> 0> 01> o> 90> £E07> vi> o> 100Z ‘¢z Inc
¥0> 0> ¥0> 01> 0> 90> £10°d ¥I°> 10> 200Z ‘sz Aely
0> 0> ¥o> o1 > > 90> £L0™> 1> 10> 2002 ‘sl ey
$0"> ¥07> v0™> 01> 0> 90> £€0™> P> Al 2002 ‘sz uer
0> 0> ¥o> 01> 20> 90> £E0> 14 o> 2002 ‘g-¢ uer
50> 70> z0> P> 10> v0> £60> Lo> 820> 900Z ‘61-g1 dag
S0°> 20> 0> P0> 107> ¥0> ££0°> LO> 80> 9002 ‘0}-6 dog
50> 0> 20> 70> 10> ¥0> ££0> L0> 820> 9002 ‘9 Ainp
0> 0> 0> 0> 107> 41 £E0™> LO> 870> 9002 ‘z-1 Ainp
S0°0> 00> 00> 70°0> 100> ¥0' 0> £E0°0> L00> 8200> 9002 ‘Z-} sunp
e 6 B i 6 B 6 B <6
Py POy paY ‘JojEm POy ‘eaun-jAlgow ‘POY ‘Piy ‘PO
‘1ayem ‘193EM ‘101eMm ‘uoany ‘aorem -N={|Ausyd ‘iajem ‘letem ‘191eM a1eq

JAwexg  ‘ujezlip  ‘uozeinpion AnsooN uoINGeN =OI0lYD-P)-N IUEINQOIOAW  ‘uoinynsew  ‘wiznguiely

[ayeuoqes wnidres ‘cOoeD ‘suoydsoyd *g “udFonmu *N ‘1srewnuas 3od suawaIsoIom “woyg
‘parsyun ‘prgun {paIsyy ‘puY s 30d swresSiim  /Bw oy 1ad swrerSosu “1/8v O|qereAr 10U e ‘parewnss “q ‘uely ss's]

panunuod — 20-800zZ Sieak Jojem ‘sexal
‘WSO sndio) Jeau peoy ROLBI JB X910 08O ISBM — LG LZ80 104 Ejep Ajenb-iojem gouny ) Xipuaddy



)

v00™> 900"> 10> (41 300> S0"> 020> £0> 001" 200Z ‘e-Z Inp
¥007> 900> 10> > 300> $0> 0Z0™> £0> 9T 2002 ‘sz Aely
700> 900> 10> > 300> 50> 070> £0> 0Z0> 100Z ‘Sl-vl Jely
y00°> 900> 107> > 800> So> 0Z0> £0> 144 1002 “ST-¥T uer
¥00> 900> 10> > 200> SO> 020> £0> £6°9 2002 ‘s-¢ uep
¥00™> 900> 10> £0> 800> 507> 550> £07> 01T 9002 ‘61-gL deg
¥00™> 900> 10> £0> 800> 5o §50"> £0> LEl 900 '01-6 dog
00> 900> 10> £0°> - - $50°> £0> 997 9002 ‘g9 Ainp
00> 200> 10> £0> - - §S0™> £0> 0> 900z ‘z-} AInp
$00°0> 900°0> 100> £0'0> 800°0> 500> $S0°0> £0'0> TTo0> 9002 ‘Z-| aunp
B /6 26 6 B st el e it
Py [Py i _pay ‘pay Jo3eM _Pay ‘epem pay
Jojem 1aJEM JOJEM JojeM Jajem ‘uoxo AS1eM ‘uoxo 1OJBM ajeq
‘spiwezidold ‘uAnswold ‘uojewiold ‘welopnd jowsolyd 1e1soyg ajesoyd ajeI0yd ‘urelaunpuag

‘IsUyD sndiog Jeau peoy NaUB Je 38310 0SQ ISOM — Z151 1280 10} Blep Ajjenb-iajem gounyy

[ereuoqreo Wnd[ES ‘o) Snioydsoyd -J UdSonIu ‘N J21PWnULD Iod SUSWAISOIONN ‘Wa/gT

‘peIayyun ‘pogun Jpasyy pujy “aen] 1od surerdyiw “ /B 1s)1f 1od sweirSorotw /3T (3]qRITBAR 10U ‘-~ ‘PAJEUINSS ‘Y ‘URy 553]%>]

PaNURUOD — 2 0~900Z Siedk Jojem ‘Sexa|

*I Xipuaddy



€L

o> 0r0°> 0> 090> a4l Po> 00> 90> 090> 2002 ‘-z Inr
o> 0¥0> 0> 090> 900> 0> ov0™> 90> 090> 1002 ‘sz Ael
0> 0F0> 0> 090> 900’9 0> or0> 90> 090> 1002 ‘Si-¥} Jely
07> oF0™> (L4 090> 200> 0> 0v 0> 90> 090> 1002 ‘SZ-pz uer
0> 00> (A1 090> 900> o> 00> 907> 090> 2002 ‘s-¢ uer
0> 9z0™> 0> 060> €00> 0> 200> 10> 0E0™> 9002 ‘s1-gl dog
0> 920> 0> 060> 010> 00> 800> 107> 0c0> 9002 ‘01-6 dag
vo> 9¢0> 20> 060> S00> 4 g 800> 107 0e0™> 9002 ‘9 AInr
vo> 90> 70> 060> S00> 0> 800> 10> 0€0™> 900Z ‘Z-1 AInp
00> 900> o> 060°0> 600°0 00> 200°0> 100> 0£0°0> 900z ‘z-} aunp

1B

pay 5 uBH o 2161 26 e R 6

“Jajem ‘Pal Pay “eyEm ‘PR ‘pay Pl ‘serem Pi
auoy|ns ‘191eM ‘1aem A ‘Jajem ‘1a7em ‘193eMm ‘Bl0ZRUOS ‘1g)em areq

uoxo ‘noeqal uocJNIyInga) ‘suizeuns uDINpIS ‘anxodoad ! d weydodd
soJNQIaL “jewojing =idoid

[s1EUCqrEY WniopEs *gOE) Sstuoydsoyd °g fusBoniu ‘N “1aemnued 1ad suswatsorsur “woSH
{poISIUN “PRQUM (PR ‘PuF Ian| 3od sureadijiiw /8w oy 1od surerdoronu /3 o[qe[IeAr J0U ‘-~ ‘pajelNSs ‘g ‘uetp $597°]

panunuod — /0—900Z Sieah I1sjem ‘sexa]
sy sndio)) 1eau peoy NaIB 1B Y2319 08O ISSM — 2161 1280 Joj elep Ajjenb-iajem youny ‘1 xipuaddy



L

10> 600> v0> £e0™> 10> 10> 2002 ‘-z Inp
10> 050’9 0> SE0™> 10> 10> 1002 ‘ST Aey
10> 0Z0° 0> gE0™> 10> 10> 1002 ‘ST te
10> 600> $0> $€0"> 10> 10> 2002 ‘SZ-vZ uep
10> 600> 0> ce0™> 10> 10> 100Z ‘s-g uep
10> 600> £0> SE0™> 10> z0> 9002 ‘618 dog
10> zio> €0> $E0™> 10> 70> 9002 ‘0l-6 dog
10> 870" £0> $E0™> 10> 70> 9002 ‘9 Ainr
10> 600> £0> $E0™> 10> 70> 9002 ‘z-1 AInp
10°0> 600°0> £0°0> $E0°0> 100> 200> 900Z ‘z-} sunp

/6 6d 8d b ..__h..wu -6r

‘Pay _pay _Pay 'pay ejeM ,pau

. Jajem . Je)em ) J8)JEM JOYeM ‘ouyze . lapem a)eq

SOAIOIYOIQ  ‘ujieanyuy) shdojoyul  ‘soydnquy 1Aynquey soynque)

[s1euogres wniores ‘¢0e) snioydsoyd *q ‘usBoniu N JISUUSD 138 SUSWISOIINT “uro/sH tpaisypun ‘papun
‘PRINY ‘pu 2 sed surexByfpiw /B a1y Jod suresSosonu /31 ‘ojqepieAe 10u ‘- ‘pareWINSS ‘g ‘B 53] ]

panuiuod — 20-900z Sieak Jsjem ‘sexs|
‘AsuYQ sndio Jesu peoy JeLSN I yoa1D 08O ISOM — 2151 1280 10} elep Alfenb-1ojem youny  °| xipuaddy



SL

€6 31T L 9z 61 361 €L 0L 1002 ‘1£-0¢ Bny
cE'8 99°] Sl 0 24! X | 9 $9 100Z ‘#-¢ Ainp
- - - - 9T 96T 8L i 1002 ‘Shvi Jely
9T Tt 161 LS £0T 961 SL 89 2002 ‘sz uer
£8°¢ 60°C I'61 9 0ZZ ¢1z 08 §'9 100Z ‘p-¢ uepr
8 SE'1 0l 8% 0zi i VL 69 900Z ‘61-81L dag
Lo'L 68’1 681 1 ¥si €51 9L L9 9002 ‘s)-6 dog
18 LET 70z 09 SL1 8L1 vL 'L 9002 ‘2-9 Ainp
vo'L vl o1 8¥ 49 951 vi 69 9002 ‘Z-1 sunp
1Bw Bw 16w gooed se o Bep o Bep sHun sjun
Py ‘poy ‘PoB qBw sz@wysd gz@wogl  PlepuEls piepuers
“ojlem uejem Ugyem Yejem ‘Pioy ‘papun  ‘qe| ‘papun ‘qey ‘Pley aRedq
‘winisse)od ‘wnjseubely wnoe) ‘sseupdel ‘9OUBJONPUOD  ‘eJUEIONPUOD  payun pasun
syjoedg dYeds aeyem ‘Hd  eyem ‘ld

[ereuoqres umided ‘gOORD snioydsoyd °q ‘usSonIu N ISUIRUSD 120 SISO “Wd/gr
*puS)[UN ‘pHjun (paISI[y ‘PAY (153 Jod suresSym /3w Lay sad swresSosoiw “1/31 ‘sjqeqreae jou ‘— ‘parewnse “g ‘ueip ssofts)

20-9002 sieah Jajem ‘sexa] ‘nsiyo sndion
Jesu ppiZ N4 Y Aeinquy ear) 0sO peureun - GZS1 1280 1o} Ejep Aljenb-iojem youny "z xjpuaddy



9L

0z0™> - I'1 | FA £9°L €81 ora 9'1g "€l L00Z “1¢-0¢ bny
€103 61 L& 12 tZ'9 091 o1 011 §L6 100Z ‘p-¢ Ajnp
Ir w $T 'l - - - - - 100Z ‘Sb-¥1 JelN
120 21 66’ b3 01t ¥l 148 TLT LSl 2002 ‘SZ-HT uer
741N 1313 LAl £r 8'Ci 011 rAN &6l Lyl 1002 ‘t-¢ uer
120° €0’ 68 99 0g'1 o011 £ L6'1 e 900Z ‘61-gl dag
TAL ¥ w [AX| £1°T 66l T 0T’e Y 900Z ‘S)-6 dog
[ALtY o0 A s¢ 88y 8'zC 0T 8¢'0 91°6 9002 ‘2-9 AInf
92070 £0°0 §1 L9°0 8TY el 1] 66'C 9T L 9002 ‘z-I sunr
N se /B 16w ﬂuﬂu_wﬂﬁ N mnhw_u_ms Bbw /6w 1/Bw 16w /Bw

‘P ‘pay ‘ojem ‘Jajem ‘pap ‘Pl ‘pau ..u._uc ..ub:

‘1ayem ‘1ajem c ‘ ‘19jeM ‘193eM ‘Jajem 191em "19JEM aeq
Elucwiwy B_lUOWWY _Mw”ﬂm.”_“... zn._ﬂ_uﬂmh.“+ sjgjing ‘eslis ‘apuon|4 ‘apuojyn ‘wnipog

[s1eU0q1E5 WNIS[ES ‘cQ D stuoydsoyd ‘g ‘usBoniu N Jajewnuad 1od SUSWSISOIONU “Uro/grl
*paIayyun ‘phjzun ‘pasyly ‘puyy aom tod surerSiju “J/Fu o 1ad surerdotonu “y/3n ‘a1qe[rer j0u ‘- ‘parelunsa “q ‘el s59ps

20—900¢ sieah Jejem ‘'sexa] ‘nsuyo sndion
1e3U bz N4 e Aleingul %eo1) 0SO PaWBLN — 5ZS1 1280 10} Blep Alijenb-1ajem youny Z Xipuaddy



LL

1% $66° 71 88 - - 600° Lr 91 200Z ‘1¢-0¢ Bny
LSS 1L} 'l LL 9Z or 800" £l AN 200Z ‘v-¢ Aine
99¢” Zrl $€ 1C vz 43 240 01 98" 2002 ‘Sl 1o
9LT 918 81 £1 L6 9 107 18 08 2002 ‘S2-HT uer
€€ 101 61 £6' €1 o s10° 05 6% 1002 "¢ uer
62T oL I'1 8 L8 £9 SO0 0z 61 900Z ‘64-g| dog
6 A 'l ¥1 68" Al 910 0T s8I 900z ‘si-6 deg
54y 191 - - I'l ¥s 700" 90> - 9002 ‘2-9 AInp
£99°0 ¥6'1 g1 ¥6'0 §1 #9°0 850°0 LTO o 8002 ‘Z-1 sunp
d se /fiw Bw 1w 1Bw bW Bw N s& /6w
‘pal ‘pay payun ‘pay payun oy NTI ey Ny
‘1ojeM ‘leyem ‘loyem Jejem ‘layem ‘lojem ‘ Jejem .
. . . . . Jojem 10jem aNeq
ayeydsoyd syeydsoyd ‘uebonu usBoau ueBonju uaBosjju SNTIN ejenju + oenN
-oyuo -oyuo fejol €301 swebao sjuebio T

[ereu0qIEs UMISTEd *¢O DR ‘Sruoydsoyd -] TuaBoniu N “I9eUMUuad 15d SUSWSISOITW “wo;gH
‘pasayjyun ‘pouUN ‘pessyy pap Lo Jod surerBifiiw ‘1/Aw gy 1ad swresSororu /3 (3[qR{IRAR 10U ‘== ‘PAIBWNSI ‘T ‘URY) SSI[*>]

209002 sieakh Jajem ‘sexa] ‘nsuyn sndion
lesu #irrZ N4 Je Aeingu) yeei) 0sQ paweun — 5ZG1 LZ80 103 elep Ayjenb-sajem youny -z xjpueddy



8L

¥10°d 900> 900> ow0> o> 007> 607> 132 £ 2002 ‘1£-0¢ Bny
6¥0'd 900> 900> 20> ¥O> 000> 60> 99 6% 200Z ‘v-¢ Ainr
61rd 900> 900> 20> AN | 80z 60> 86 o 1002 ‘Si-¥l tey
6009 900> 900> (A1 60" 002> 60> £t o¢ 100Z ‘G2 uer
1103 900> 900> (A1 90'd 00T> 607> 19 8¢ 1002 ‘v-¢ uepr
120°3 900> 900> 0> 1049 061> 607> ¥ 9T 9002 ‘61-8) des
6z0'd 900> 900> 20> £0d 061> 60> 19 £e 9002 ‘51-6 dog
68074 900> 900> 0> LT 061> 607> vy §8° 900Z ‘2-3 Ainp
ve10d 90070 900°0> 00> FO0> 061> 60 0> 86'0 690 900Z ‘Z-1 sunp
6 i
1E pagumem 10N i B o B /B ~yBu
‘pay epjpuelede Jeyem Pl ‘Pl yorem PoL PApun ‘pay
‘19)em |Aperp supjjue ‘1ayem ‘lejem aeyseihtgow ‘lejem ‘1ajem ‘ieyem e
‘LVID -9’2 +1Apeia-9'z ‘ag+'z ‘a-¥'z av' ‘lotpyden-]  ‘snioydsoyd ‘snioydsoyd
oIolyozZ 1MBeIg-9 4

[s1eucqres wmiores ‘OO stuoydsoyd °q ‘usBoniu N ISIOWNUSS Jad SUSWILISOINH wio/g
“pasayyun ‘pajyun pery ‘poY e Jod suresBiiu /8w ey Jod swrerSolonu /31 S[qe[IRAR JOU ‘- ‘PajBWINSI ‘F ‘UBR SSI[‘]

20—0002Z sieak Jajem ‘sexa] ‘isuyo sndion
Jesu phyZ N4 Je Aeingu ¥sa1) 0sQ peweun — 5zl 1280 10} elep Ayjenb-i1ajem youny °z xipueddy



6L

00> 900> 900> 00> 020> ¥00™> 1Z0° 010> 80> £00Z ‘1£-0¢ Bny
00> 900> 900> 00> 070> ro0> Ior 010> 80> 2002 ‘y-¢ Ainp
007> 900> 900> S00> 0z0™> 00> 06 010> 80> 2002 ‘Si-¥1 1ey
€00™> 900> 900> 007> 020> 00> £c0a 010> 80> 100Z ‘SZ-¥Z uer
00> 900> 900> S00™> 0c0> ¥00> eb0'd 010> 807> 1002 ‘v-¢ uer
00> 820> 900> SO0 800> 00> Lel 010> 80> 900Z ‘61-8} dag
00> 870> 900> 00> 800> o0 > LT 010> 80> 9002 ‘si-6 dos
00> 820> 900> 00> 800> 007> LIS 010> Log 9002 ‘2-9 Ajnr
€00°0> 1820°0> 900°0> §00° 0> 800°0> 000> 0z o 010°0> 110 9002 ‘2| dunp
bl 6 76 u6n

1L -8 261 ‘pay _.__...é ‘pay Y6l ‘pay i

‘pay [+1111] ‘Bay ‘reyem ‘asjemM ‘1e3eM ‘pay ‘lajem ‘pay

‘ae1em ‘1oyem ‘lajem ‘lousyd ‘uesnoques auyue ‘Je1em aujjue ‘leyem aeq
‘o)yoely ‘uepoNidY  "10]Yyd0)8dY 1Aewz Axoipk -oJopNa ‘1310 “Apew ‘Lv30

OdpPAH-E
=0lolyD- +'¢ -9-lApa-z

[s1BU0qIES WMIS[ED "0 Snioydsoyd ‘J usSonIu N JISlmuad 1od SUSWSISoIdNT W/ g
*PAIfIFuN ‘pHJuUN palsiy “pnyY L1291 Jod suresdifjiw 1B sy tod sureaBosorm “1/B81 o[qe[IBAR JOU ‘- ‘PAIBIUNSS T wRY) $53[°>]

209002 sieaA i191em ‘sexa] ‘nsuyn sndion
Jesu fbZ W4 Je Aiepngu) yea1D 0sO palueun — GZG1 1280 104 ejep Ayjenb-1o1em youny  °Z xipueddy



08

010> $0> 8€0° PO> Aliy - $0> 0%0> 80> 100z ‘1¢-0¢ Bny
010> 0> 080> v0> 61 0€S $07> 0r0™> 80> 1002 ‘p-¢ Ainp
010> ¥0> 080> po> e ¥6'l pO> 00> 807> 2002 ‘S1-¥1 Jely
010> 0> 080> 70> 120 o1t #0"> ovo> 80> 1002 ‘SZ-pZ uep
010> 07> 080> po> 120" 3L'1 vo> 00> 807> 2002 ‘v-¢ uep
010> 80> 050> y0> a1y 0Ly SI> 001> 0> 900Z ‘61-81 dos
010> 80> 050> po> a4ty ose SI> 001> 0> 900Z ‘G1-6 dog
010> 80> 050> ¥0> cig o1l SI> 001> 20> 9002Z ‘2-9 Anp
010°0> 200> 050°0> ¥0'0> 881 0¥ o S10> 001°0> 0o 9002 ‘Z-1 sunp
b ~Br
i

B Bt o ‘pg vBd  pagueem 46 Bl o

bay ‘poy Segem “egem ‘pnp ‘proe D1 poy eem oL

‘leyem ‘18)em “Auwew ‘uoxo ‘Jejem ojuoydsoyd ‘1e)em 'sppxojns OUOHNE ajeq
‘ujeingueg ‘quesopueg  _1AW° iigow ‘suzenny  -Awew  ‘GIedply  quesiply N

-soydujzy -soyduszy _oupuy qied|ply

[srBR0qQIRD WMIdED *g0DED sruoydsoyd ‘g ‘HeFonTu N 19jewnULd 130 SUAIAISOIINI oy
‘pasdyuUR ‘popun ipaisyy ‘pAY Y Jod suresynw /Bw 4oy Jad suresSororw /v ‘[ qEjreA® 10U ‘- ‘PIJBINSS Y ‘uey) 559[*>]

209002 sleok Jajem ‘sexa] ‘§suyo sndion
Jesu yirbZ N4 1o Aeingu ¥8a1D 0O paweun - GZG 1 LZEo 10 ejep Ayjenb-1ajem youny 'z xipueddy



i8

01> 090> 010 > 0> 70> 90> 070> 2002 ‘1£-0¢ Bny
01> 090> 0> Zr> $0> 70> 90"> 020> 200Z ‘¢ Ainp
or> 090> 0> > y0> 0> 90> 0Z0> 2002 ‘sl ey
01> 090"> 0> > v0"> 0> 90"> 0z0™> 2002 ‘52-¥Z uer
01> 090> 0> > p0> 70> 90"> 020> 1002 ‘t-g uer
70> 910> 0> v0> 0> 0> 70> o> 9002 ‘61-8) dog
70> 910> 70> 0> 0> 70> 720> 720> 9002 ‘51-6 deg
0> 910> 0> b0™> 50" 70> 0> 720> 9002 ‘2-9 Aine
700> 910°0> 700> $0°0> 00> z0'0> 00> 200> 900Z ‘Z-1 sunp
..:m . gl 6 6 6 64 .|=m_._ 1/6d
o pay Py PaL ‘o1 pay oo ‘pay

o35 1A .:m”_._zw““.._uo ._Mﬂahhﬂo .__:“Mwﬂ.ﬁ..m .__“M””H_m .cwwwwhwm paw __a._h:awﬂﬂm sed

uaguIeIofyD - ; uoinynsuag

[oIRUOqIRD LMIdTED ‘gODED ‘Snioydsoyd *q ‘usSonu N I1eWIus 15d SUSWIAISOIoNT Wa,51

"paiaijyun ‘pajpun Jpasayy ‘pujy o1 1ad sureaSijnu 1B Loy 1ad surerFororw /81 fo[qe[leAt 10U - ‘PABIINSS “ ‘wey) $$9]°>]

10900z siedh Jajem ‘sexa] ‘nsuyo sndion

1eau yybg N Ye Aeingu) 39819 0SO paweun — 6ZG| 1280 o} ejep Anjenb-1ejem youny -z xipuaddy



Z8

90> £50> 90> 90> 010> 500> 90"> - 080> 1002 ‘1£-0¢ Bny
90> £50> 90> 90> 010> 500> 90> > 080> 200Z ‘p-¢ Ainp
9p0> £50"> 90> 907> 010> $00™> 90> > 080> 2002 ‘St Jely
9b0™> £50™> 90> 90> 010> 500> 90> > 080> 2002 ‘ST uer
9%0"> £50™> 90> 90> 010> $00> 90> > 080> 1002 ‘t~¢ uer
or0> £50™> 10> L0™> 900> 500> 90> 0> 760> 9002 ‘61-8} deg
90> £50"> 10> L0> 900> 00> 907> o> e0> 9002 ‘5)-6 dog
9b0> £50™> 10> L0> 900> $00™> 90> y0™> zeo> 9002 ‘-9 At
9F0" 0> £50°0> 100> L0°0> 900°0> $00°0> 90'0> v0'0> 00> 9002 ‘Z-1 sung
76d B
] 1/3d
Moo /B /B Bl - 6 ‘pay 'pay gl
i ‘piy ‘poy Py 11EM ‘poy ‘Jejem ‘Jatem “JoyEm
upLpew ‘rorem ‘Je1eMm ‘10)eMm upgeULSg ‘10)em ‘woxo ‘sujze|)-s ‘zoImm ajeq
aedhn  UMWInUAD  ‘;eopdhd  ‘pyeskdor i sojufdiolyd  -sojuAd ousp e
-10)yo -0101Yy9 ’

[e1eu0qIEs Wridpes “¢QORD fsnicydsoyd °q USTORNTU ‘N JA)OWINUSS Jod SUSWISISOIONM ‘woyenl
‘PaIoYun ‘pIFUN ‘paia ‘PN Loy} tod swreiSiiw “T/Bw o] Jod suresSoson /Bl S[qejIeAR 10U ‘- ‘PAIBWNSS “F ‘uEY) $891°>]

L0—900¢Z sieah 1o)eMm ‘sexa] ‘nsuyo sndion
183U bz N4 18 Aleinqu) jeal) 0sQ palieun — GZG1 1280 o) eyep Ayjenb-1ajem youny  Z xjpusddy



£8

900> 600> 80> ¥0°> 80> $007> o> £00™> w> £00Z ‘1¢-0¢ By
900°> 600> £€0d 0> 80> $007> 10> £00°> 00> 2002 ‘v-¢ AInp
900> 600> 20> r0> L $00°> <> £00°> o> 1002 ‘Si-vi Jeiy
900> 600> 30> v0> 20> $00> (411 £00™> o> 1002 ‘SZ-pT uer
92007~ 600> 807> ¥0> 807> $00™> 10> £00"> 20> £00Z ‘y-¢ uer
900> 600> 307> £0™> ¥07> £00> 1> 002 £0™> 900Z ‘61-8} dag
S007™> 600> 807> £0> vo> S00°™> (4110 £007> £0> 900Z ‘51-6 dog
500> 600> 807> £0> o> $00°> z10> £007> £07> 900Z ‘2-9 Ainp
900°0> 600°0> 80°0> £0°0> ro0> s00°0> 100> £00°0> £00> 9002 ‘Z-| eunp
/6 on
STl 16r 76d /6 b /6 - /61 11
PaL ‘PaY ‘Pl Py Pl ‘PI e1EM PAY “lejem
‘Je1EM ‘erem ‘legem eyem eiem ‘Jejem qiuosdy ‘Jeyem ‘ploe ajeq
‘speolpewig  ‘wuppelg  ‘soydojosd)g  ‘doadioydiq  equesig  ‘uoujzeiq ‘vdoa -ouow
“Auginseg [euoeg

[e1eucqIEs Winto[ed 00D ‘suoydsoyd T usSonIu N I915wnua0 1od SUSWSISOIONN “Wa/gH
{parsyyun ‘pujgun ‘pasayy ‘paf 2 sod swrerSiw “1/3w oy Jod swresBorotw “1/8M ‘ajqe[IeAR JoU ‘- ‘pajRUINSS ‘T ‘Uetp $S91>]

20—900¢ sieah 1a9jem ‘sexa] ‘Bsuyn sndio)
Jeau iz N4 1e Aeingii }ese1) 0sQ paweun — GZgl 1280 10 eyep Aljenb-iolem gouny 'z xjpuseddy



14

o> £0> ¥0> £50> 910> 70> ¥0> b0 0> 2002 ‘1£-0¢ bny
0> £0> o> £50> 910> 0> F0> 0> Fo> 2002 ‘¢ AInp
¥0'> £0°> ¥0°> £50°> 910> 0> 07> $0"> v0> 200Z ‘S1-vi Jey
0> £0> 0> £50"> 010> 0> 07> ¥07> 0> 2002 ‘ST uer
o> £0> ¥0"> £50™> 910> > o> o> 0> 2002 ‘p-¢ uer
0I> £0> $0> £50> 910> 0> 0> 10> v0> 9002 ‘61-g) dog
01> £0> 0> £50> 910> 0> 0> 10> v0> 9002 ‘'Sl-6 des
01> £0™> $0"> £50™> 910> o> £0 10> vO> 200Z ‘2-9 Anp
010> £0°0> ¥0° 0> £50°0> 910°0> 00> zo0g 100> O o> 900Z ‘Z-} eung
f |

o e o ke o ‘P uon e L

Pny ‘pay egem oM Py uerem pay ‘paIy Pl

dejEm : sejem ‘opixojns auoyns eem uoxouow nem . .._ouu.sa ‘Jojem s1ed
uoInus4q soydjweuey soudjweued  soydiueusy uojwg uolya uoln|g piweusydig qesoulg

[9reuoqres umidies ‘gOOE) Ssioydsoyd g ueToniu N I2JeWNUD 150 SUAISISOIONY ‘WId/gH
‘paavlun ‘popun pasely ‘puy o Jod swrerBiiw T/Bw a1 sod surerBoorw “1/31 ‘ofqe[reAr Jou ‘- ‘pareminss f ‘ueyy ssa|'>)

L0—900Z SieaA Jajem ‘sexa] ‘isuyo sndion
Ieau yibz INJ Je Aelngu) %8210 0SQ palleun — 6Z61 1280 Joj elep Ajjenb-1ajem gouny -z xpusddy



£8

- - 900> 0> 907> 910> ¥T0> so0 620> 2002 ‘1¢-0¢ Bny
L0t ori> 900> 0> 90> 910> ¥zo> 910> 620> 2002 ‘¢ Ainp
(42 ort> 900> 0> 90> 910> ¥Zo> 910> 620> 2002 ‘Sk-¥| 1By
059" ovi> 900> v0> 90> 910> v70™> 910> 670> L00Z ‘sz-¥Z uer
w0z ori> 900> 0> 90> 910> 20> 910> 620> 2002 ‘¢ uer
068 ori> 00> 20> 0> 910> 20> £10™> 620> 9002 ‘61-g| dog
IS1 ob1> €007> 0> 0> 910> 207> £10°> 620> 9002 ‘1-6 deg
059" orl™> 007> 0> v 910> 20> €10~ 620> 9002 ‘2-9 Anp
0190 or1° 0> $00°0> 00> 00> 910°0> 200> £10°0> 600> 9002 ‘Z-1 aunp
el oA o wnn o o ..__g__.”__“ .__H__“ .Eum..m“a;
cﬂﬁs ;_M__Wci .._w“w_u: orem .._w““_.ﬂ _._w“w_“__. Jajem Joem ap! _Ma ajeq
‘ajesoydA|D  ‘sleuison|o S0jouo :.w“ﬂu_w_E ‘wepns)swn]y ‘luoadig _o_“ﬂov.m_.h” _w_ﬂ.w_h_w_ " »__”__.H_.__ﬁ_w a

[ereuoqres wnides *gOoeD stuoydsoyd *g ‘usSonTd ‘N 1511NUSS 15d SUSWISISOIONU ‘Wa/gH
‘paIun ‘pupun Jpaayy ‘pog 1enf Jad sures3ipjiw “J/3w oy 13d surerororuw “ /31 9|qe[IEAR J0U ‘-- ‘PINBWNSS ‘T Suey) 553> ]

20—900¢ s1eah sorem ‘sexa] ‘ysuyo sndion
Jeau iz W4 ¥e Aiengu) ya@a10 0SQO palweun — GzZG L 1LZ80 04 Bjep Aljenb-1ajem gouny "z Xipuaddy



98

¥9'Z 6¥0° o> 110> 920> 090> 0> ¥ > 920> 1002 ‘1¢-0¢ Bny

910> 6£0™> 0> o> 9Z0™> 090> 0> vo> 9Z0> 2002 ‘v-¢ AInp
910> 6E0™> 0> 110> 970> 090> 0> F0> 920> 100Z ‘S1¥1 1ely
910> 6L0™> 0> 110> 9z0™> 050> 0> 0> 920> 1002 ‘sg-ve uer
910> 680> FO> 110> 9Z0> 090> o> FO™> 920> 2002 ‘v-¢ uer
LZ0™> 6£0™> > 110> 920> 0zo™> 0> 0> 90> 9002 ‘61-g) dos
L70> 650> 10> 110> 9z0> 020> 0> 0> 9Z0™> 9002 ‘51-6 deg
s10d 6£0™> 10> o> 920> 020> 0> 0> 9z0> 9002 ‘2-9 Ainp
LTO0> 6£0°0> 100> 110°0> 900> 0Z0°0> 00> PO 0> 9c0°0> 900Z ‘Z-} aunp

/6l 6l /6 /6 BH /6 b /6 bt

‘pIL ‘poiy PAl} ‘pay ‘P ‘pal} ‘pl ‘pay ‘pol

‘lo)eMm ‘lajyem ‘Jajem ‘lapem ‘1ojeMm ‘layem ‘Jayem ‘Jo3em ‘Jo3em aeq
‘uolpeleNl ‘uoxoeiely uoJnus ‘soyduajos] ‘auoipoad] pudojoepiuy  ‘iAdeipazewy ‘uinbezew)  ‘asuouizexsM

[ereuogres wmisfes ‘cooE) ‘snioydsoyd g USFONIU N JIS10WIUSD Jad SUSWISOISH ‘WG H
{pa3agjiun ‘pHgun (pais)[y ‘pay ren tod swesStjjiu “T/Bw f1oy1) Jad surexSolotw “ /31 (9[qR[IBAR JOU - ‘PIJBWHS? ‘Y ‘UBLP S5I]*>]

10—900Z sieak Jajem ‘sexa] ‘suyo sndion

leau phyz N4 Je Aeingl) ¥aa10) 0sQO paweun — GZG61 1280 10} ejep Alenb-ialem gouny -z xipuaddy



L8

010> 800> 0> 090> oro > 600> L00> 0T> 90> 1002 ‘1£-0¢ Bny
010> 800> z0> 090> 0r0> 600> LO0> 0T> 90> 2002 ‘p-¢ Mne
L00° 800> 0> 090> 010> 600> L007> 0> 90> 2002 ‘S)-v1 ey
8009 300> 0> 090> 0y0°™> 600> LO0> 0> 90> 2002 ‘sT-vT uer
010> 800> 0> 090> 0p0> 600> LOO™> 07> 90> 100Z ‘p-¢ uepr
900> S10™> 70> 0L0> ¥Eo™> 600> L00> 01> L0> 900Z ‘61-g} dog
900> S10> 70> 0L07> vE0> 600> L00™> 01> LO> 9002 ‘sl-6 dog
90'd SI0> 70> 0L0™> reo™> 600> L00"> 01> LO> 9002 ‘-9 Ainr
900°0> S10°0> 00> 0L0°0> $£0°0> 600°0> £90"0> 010> LO0> 900Z ‘T-} sunp
446l ._ﬁ“ ..__.m“ /bt /b 6d 6 brl 16
Py “1oyEM GojEM _Pau _Pay P 'Pa _Pap _pay
. Jayem ‘uonpesed ‘uoxoesed 193eM 'JOJEM 1o}eMm 10)eM IJEM .E_Es ajeq
Jojyoejolely o Mpew  VWoweW  ‘qiesonpew  uomplelyieW  ifxelele  ‘BJOW VdOW

[e1euOqTed WnIdes ‘gODED Sruoydsord J SUSSONIU ‘N JS3SWNUSD 12U SUSWSISOIOIW “Wo,SH

‘pasoyyun ‘pupun parayy ‘pnp tren tod swreiBipiw ¢1/8w 101 Iod surerSoxotw /21 fe[qe[reAr 10U -- ‘ParRUIMISS “H ‘URY} SSI>]

L0—900zZ sieah 1sjem ‘sexa] ‘isuyn sndion
1esu bz W4 1 Aieingu) ¥9a10 0sQ paweun — GzZS5| 1280 10} elep Ajenb-iajem youny -z xipuaddy



88

po> vo> v0> 01> 0> 90> £€0> ¥1°> > L00zZ ‘1£-0¢ Bny
v0™> $0> v0> 01> 0> 907> £E0™> 4 1> 200Z ‘v-¢ Anp
¥0o> y0> 0> 01> 0> 90> £€0> ¥1> zio> 2002 ‘Si-P1 Jely
vo> v0> 0> 01> 70> 90> £E0™> P> 10> 1002 ‘sz-pT uer
P> ¥0> 0> or> > 90> £E07> p1> o> 00T ‘g uer
S0"> 0> 0> ¥0"> 10> o> ££0> L0> 820> 9002 ‘s1-g} dag
$0"> 70> 0> 0> 10> vo> 010" LO™> 820> 9002 ‘sL-6 dos
S0> 00> 0> 0> 10> v0> zig 07> 870> 900Z ‘2-9 Aing
SO0 w00 00> 00> 100> yo 0> £€0°0> L0°0> 820°0> 8002 ‘-1 sunp
/B

gl B 6 o1y /6 /Brl 761 746 /6t

piy (D] payy Segem -D1] ‘eaan-jAiow ‘pay ‘poy ‘pay

‘Iejem ‘Jejem ‘167EM ‘uos ‘167EM - N-{1Aueyd “oyem ‘1998M ‘1epeMm ejeq
TAwexp  ‘uezlig  ‘UOZRINEION .__._oou__z uoMNYBN  -OJOIUD-PFN  [ueIngodAly  ‘uounjnsisly  ‘ujznqrnely

[oreuoqies wdfes ‘g ) -snioydsoyd ‘J USSONIU N 19)tunusd 12¢ SUSWSISCIDINI “Wio,GN
‘pateyum ‘pRpun ‘paiayfy ‘pny treny Jod surerdiiur f1/Bur fan) Jod surerBolotu ‘81 faqeireA jou - ‘pajeldnise ‘g ‘ueyy ssarts]

20900z sieaA 1a)em ‘sexa] ‘Nsuyo sndion
1eau bz N4 Ye Aeingly JeelD oSO paweun — GZgL 1280 4o} elep Ajjenb-1ajem gouny -z xipusddy



68

$00> 900"> 10> > - - 020> £0> 070> 2002 '1£-0¢ bny
v00™> 900"> 10> > 800> 50> 020™> £0> 020> 200Z ‘¢ Ainp
v00°> 900> 10> - $00"> 0> 070> £0> gET 1002 ‘Si-L Je
00> 900> 10> > 200> SO> 020> £0> ¥ 1002 ‘S22 uer
v00™> 900> 10> 7> 800> 50> 020> £0> 1608 200Z ‘v-¢ uer
00> 900> 10> £0°> 800> S0 $50™> £07> s0 900Z ‘61-81 dog
700"> 900°> 10> £0> 800> 0> 507> £0> €1 9002 ‘s1-6 dog
00> 900> 10> £0"> - - 60> £0> LT 800Z ‘-9 AInp
000> 900°0> 100> £0°0> 800°0> 00> $50°0> £0°0> zz0'0> 900Z ‘Z-1 dunp
/Bl e B ~6rt 6 .__HH /61t .._u_..__w“ ~/64
Gem  cmem  ewm  doew  dmem O g, dmen O -
‘epiwezidold ‘uAnswiold ‘UolOWIOld  ‘WRIOIIY jowsoyd Jowsoyd ajeioyd ajeIond ‘uljeyoultpusy

[ereuoqres umides ‘cO)ED sruoydsoyd °g waFonmw N 12)8MWNUS 1od SUSWAISOIdIW “Wo /g1

‘paIeylun ‘popyun paiayy ‘pojy trep| Jod surelSijnu /8w ey Jad surerSoronu /8 fajqefieae 100 - ‘pajeIUNsa “H ‘UBLY §59]°>]

20900z si1eah Jajem ‘sexa] ‘nsuyo sndion

leau ybg N4 Je Aeingu) 310 0SQ pateun — GZ61 1280 1o} elep Aujenb-1ajem youny "z xipueddy



06

0> or0™> ow> 090> 900> 0> oro> 90> 090> 2002 ‘1£-0¢ Bny
0> or0> 0> 090> 900> 0> OF0> 907> 090> 2002 ‘¢ Ainp
Yo> 00> > 090> 12400 0> 00> 90> 090> 200Z ‘SL-¥) JelN
0> or0™> 0> 090> 900> Po> o0 90> 090> 1002 'sz-¥Z uer
o> 0ro > (A 090> c00d ¥0> 0r0™> 90> 090> 2002 ‘¢ uer
o> 970> 0> 060> 00> 0> 800> 10> 0E0™> 900T ‘61-8} dag
o> 9207> 20> 060> £00™> 20> 800> 10> 0e0™> 900Z ‘G1-6 deg
0> 920™> 0> 060> Lo0d 0> 800> 10> 0£0™> 9002 ‘2-9 Anp
700> 920°0> 00> 060°0> 6100 00> 800°0> 10°0> 00 0> 9002 ‘z-} sunp

-6

‘pAB /6r /64 .._mw__“ /bt 6n bl .__H____ V6

‘193eM ‘Pal pay ‘egem ‘pal ‘paly Pl SerEm pap
suojns ‘layem ‘iojem "oIny ‘1eyem “Jojem ‘Jajem '910ZEU0D ‘1o1eMm ajeq

uoxo ‘oecua)  uoJniyngal ‘auizeung ucInpis ‘inxodoid I weydoig
SO “lewojng =idoigd

[sreuoqres wnised ‘g0 snioydsoyd *J USSonIu ‘N JIIPWNUSD I5d SUSWSISCIONU Wo,gH
‘paIsiIun ‘PINFUN paINY ‘puYy Loy sad surerdnnn “TFw Loy 1od surerSorom “T/8 (H[qe]iEAR J0U —- ‘DAYEUINSS “H ‘URY SSAT]

20—9002 sieak Jajem ‘sexay ‘nsuyn sndio)
Jeau pHiZ INH 18 AJeinqul j@s1) 0sQ palleun — 6261 1280 10} ejep Aljenb-1sjem gouny -z xipuaddy



16

10> 600> ¥0> $E0™> 10> 10> 2002 ‘1£-0¢ bny
10> 600> v0> 0> 10> 10> 2002 ‘t-¢ Ainp
10> $s0° 0> SE0> 10> w 2002 ‘1) Jeln
10> 600> v0> SE0™> 10> 10> 2002 ‘sZ-¥T uer
10> L00°d o> $E0"> 10> 10> 1002 ‘p-¢ uep
10> 1o £0> ge0™> 10> 70> 9002 ‘61-gl dog
10> 600> £0'> SE0™> 10> 70> 900Z ‘g)-6 dog
10> 600> £0> ££0> 10> 00> 9002 ‘2-9 Ainp
10°0> 600°0> £0°0> $E0°0> 10°0> 200> 9002 ‘Z-} sunp

76 ubd /6r /et ﬁ..mu b

‘pay Py Ay 'pay Jojem _pny

) lojem . lejem ) 19)EM Je3eM ‘oupze . JO)EM ageq

SOAIOIUNAO ujleanjuy ._.ano_o_._._. _no-_n_:nt L " E:n._m._. s$0)Jnqie ]

[s3eUOCGIED WNIMED “EODED ‘snuoydsoyd “g fuaTonIu N “13)aUImuas 150 SUSWSIS0IIW “Wo/gH patay[gun ‘popgun
‘paIay ‘pay ey sad suresByrw “T/Bw Soy sad surexSosorur /8 ‘d[qe[TEAR Jou ‘- ‘pajenIyss “F SUe §91°>]

10~900¢Z sieak Jejem ‘sexa] ‘isuyo sndion

1e8u ryZ W4 18 Aieingu yealD 0sO peweun — SZS1 1280 10} elep Ajjenb-1sjem youny -z xipueddy



	0539 cover
	Final Report.pdf

