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1.0 PROJECT OVERVIEW
1.1 INTRODUCTION

Sunoco Pipeline, L.P. (Sunoco) has contracted Tetra Tech, Inc. (Tetra Tech) to conduct a
floodplain study at the Houston Injection Site in Chartiers Township, Washington County,
Pennsylvania (Project Site). Sunoco is proposing to install natural gas liquid facilities at the
Houston Injection Site located at the confluence of Chartiers Run and Westland Run. The
proposed facilities are located within a Federal Emergency Management Agency (FEMA) Zone A
floodplain (no base flood elevations defined). In accordance with the Chartiers Township
Floodplain Management Ordinance, the intent of this study is to determine base flood elevations
at the proposed Project Site to quantify the effect of Sunoco’s proposed development on the base
flood elevations of Chartiers Run and Westland Run. According to the ordinance, Water Surface
Elevations resulting from the proposed encroachment shall not cause an increase of more than
one (1) foot in the 100-year Base Flood Elevation (BFE). Study reaches extend approximately
870 feet along Westland Run and 2,090 feet along Chartiers Run (past the confluence of these
two streams). Upstream on Westland Run exists a bridge at the crossing of Ullom Road. A site
location map is located in Appendix A.

Hydrologic and Hydraulic (H&H) calculations were completed to estimate and route the 100-year
flood flow rate through Chartiers Run and Westland Run to the downstream confluence on
Chartiers Run. Existing and proposed Project Site conditions were modeled. This revision
includes revised final grading at the Project Site.

1.2 PROJECT DESCRIPTION

The purpose of the floodplain study on Chartiers Run and Westland Run (Project) is to quantify
changes to the base flood elevation resulting from proposed grading as part of site development
at the Houston Injection site. Hydraulic analysis for the Project was completed using the computer
program Hydrologic Engineering Center River Analysis System (HEC-RAS), developed by the US
Department of Defense, Army Corps of Engineers.

1.3 SITE INFORMATION

The Project is located in Chartiers Township, Washington County, Pennsylvania. The Project site
is at the confluence of Chartiers Run and Westland Run as shown on Figure A-1. A detailed
Flood Insurance Study (FIS), Number 422144, of Chartiers Run was completed downstream of
the Project site; however, no detailed study was completed for either Westland Run or Chartiers
Run upstream of the confluence. The Flood Insurance Rate Map (FIRM) Panel 4221440005,
effective February 1, 1980, shows the 100-year floodplain for the Project site as a Zone A
floodplain, having no published water surface elevations or defined floodway. Zone A floodplains
were originally delineated by FEMA using non-numerically supported approximate study
techniques. Therefore, the Project Site near the confluence of Chartiers Run and Westland Run
has been identified by FEMA as an area of elevated risk of flooding but no detailed study has
been adopted by FEMA. Because no defined floodway exists, an assumed floodway has been
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incorporated into the proposed site designs, defined as 50-feet from top of bank in accordance
with the Pennsylvania Department of Environmental Protection Chapter 105.1. Under Title 25,
Chapter 93 of the PA Code and PA eMaps, these reaches of Chartiers Run and Westland Run
are designated as warm water fishes (WWF). There are no USGS stream gaging stations along
Westland Run or Chartiers Run.

2.0 DATA COLLECTION

HEC-2 (analytical software developed by the Hydrologic Engineering Center) data for FIS 422144
on Chartiers Run was obtained from FEMA in microfiche format. Pending data from FEMA in
HEC-RAS format could not be furnished at the time of request (July 2015) because it was before
the data release date of September 30, 2015. Upon release of updated FEMA data on September
30, 2015, it was confirmed that no new modeling for the subject area was conducted; therefore,
the use of data from FIS 422144 for this H&H analysis is appropriate.

Tetra Tech conducted limited topographic survey of the study area on June 30, 2015, August 6,
2015, and August 7, 2015. Photographs were taken of the study area on September 24, 2015
(see Appendix A, A-2 Study Area Photographs). The primary intent of the field surveys was to
collect stream channel information (top of bank to top of bank) for use in hydraulic modeling. The
survey data was tied into a benchmark used in the Chartiers Township FEMA FIS 422144. All
site information for this study was tied into vertical datum NGVD29 feet in order to be consistent
with the Chartiers Township FEMA FIS 422144 information used as the downstream boundary
condition.

Additional information on existing site conditions outside of the stream channels was obtained
from Pennsylvania Spatial Data Access (PASDA) Lidar PAMAP Program Topographic Contours
(2 ft Interval) of Pennsylvania published June 15, 2007 through the PA Department of
Conservation and Natural Resources, Bureau of Topographic and Geologic Survey. Final
proposed site conditions and grading plans were provided by Sunoco. The base maps for existing
and proposed conditions with cross sections are shown in Figures A-3 and A-4, respectively (see
Appendix A).

3.0 HYDROLOGY

The watershed is a steeply sloped basin that consists of wooded areas, open lands, and
commercial and residential development. The total contributing drainage area is approximately
13.7 square miles at the confluence of Westland Run and Chartiers Run. A map showing the
watershed is included in Appendix B as Figure B-1. Sub-watersheds for Westland Run and
Chartiers Run upstream of their confluence are also included in Appendix B, Figures B-2 and B-
3, respectively. The main channel slope of Chartiers Run within the study reach is 0.388%. The
main channel slope of Westland Run within the study reach is 0.521%.

The 100-year peak stream discharge downstream of the confluence of Chartiers Run and
Westland Run was obtained from FEMA FIS 422144 for Chartiers Township; however, peak
stream discharge information for Chartiers Run upstream of the confluence and Westland Run
was not provided in FIS 422144. Therefore, USGS Pennsylvania StreamStats, a web-based
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geographic information systems application for use in water resources planning and
management, was used to calculate peak runoff for Westland Run and Chartiers Run upstream
of their confluence (see Appendix B, Reports B-4 and B-5, respectively). StreamStats uses the
SIR 20008-5102 regression equations for estimating stream flow statistics. From these estimates,
percent total flows were calculated for the upstream reaches. These percentages were applied
to the downstream flow of 2,950 cfs obtained from FEMA FIS 422144 (see Table 1).

Westland Run 100-year Peak Flow (StreamStats): 1,440 cfs

Chartiers Run 100-year Peak Flow (StreamStats): 1,870 cfs

Total 100-year Peak Flow at Confluence (StreamStats): 3,310 cfs

1,440 cf's

¢ Westland Run %Total: * 100 =43.5%

3,310 cf's

1,870 cfs
3,310 cfs

e Chartiers Run % Total:

*100 =56.5 %

Table 1: Summary of Peak Discharge

Location Drainage Area Peak Discharge (cfs)
(square miles) 100-year
Chartiers Run Downstream of
Confluence with Westland Run 13.7 2,950
(FEMA)
Chartiers Run Upstream of
Confluence with Westland Run 8.08 56.5% of 2,950 = 1,667

(Calculated)
Westland Run Upstream of
Confluence with Chartiers Run 5.61 43.5% of 2,950 = 1,283
(Calculated)

A copy of the effective FEMA FIRM Map can be found in Appendix B-6. FEMA FIS Report 122144
is included in Appendix B-7. A copy of the FEMA HEC-2 Microfiche is included in Appendix B-8.
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4.0 EXISTING CONDITIONS HYDRAULICS
4.1 MODEL SETUP

Hydraulic analysis for both existing and proposed conditions was performed using U.S. Army
Corps of Engineers HEC-RAS computer program. HEC-RAS calculates water surface profiles
for flow in natural or man-made channels. HEC-RAS has the capacity to model various
obstructions such as bridges, culverts, weirs, and other structures. The program computes a wide
range of hydraulic variables for each peak discharge simulated including water surface elevation,
velocity, and shear stress.

The hydraulic analysis was performed such that it included a sufficient amount of stream channel
upstream and downstream from the work areas. As such, itincorporated an 870 lineal foot section
of Westland Run and a 2,090 lineal foot section of Chartiers Run.

Stream cross sections were chosen approximately every 100 lineal feet and incorporate the entire
width of the FEMA-defined Zone A 100-year floodplain. Cross-section geometry used in the
model was based on field survey obtained in June and August 2015 and PASDA Lidar
Topographic Contours (2 ft Interval). Upon comparison of Lidar and field survey in areas of dense
tree cover, it was determined that Lidar data were significantly different due to the dense
vegetation. Therefore, to connect survey data to Lidar in areas of dense tree cover, elevation data
was interpolated using best engineering judgement from the last field survey point (top of bank)
to a Lidar contour outside areas of dense vegetation.

The manning’s “n” values estimated for this model are based on reference values published in
the HEC-RAS Hydraulic Reference Manual. These values were published originally in Chow’s
book “Open-Channel Hydraulics” [Chow, 1959]. The manning’'s “n” value estimated for the
streambed channel was 0.045 (clean, winding, some pools and shoals with some weeds and
stones). This value is within the range of manning’'s “n” values (i.e., 0.040 to 0.055) used for the
channel in FIS 422144. Manning's “n” values for the overbanks were specified as 0.1 (heavy
stand of timber, few down trees, little undergrowth with flow below and into branches) or 0.035
(high grass) depending on the cover at each particular cross section, as observed through aerial
imagery. The manning’s “n” values used in FIS 422144 ranged from 0.060 to 0.150,
corresponding to mostly wooded overbanks downstream of the confluence of Chartiers Run and
Westland Run.

Hydrology within the HEC-RAS model was divided into three reaches: (1) Chartiers Run
downstream of the confluence, (2) Chartiers Run upstream of the confluence, and (3) Westland
Run upstream of the confluence. Flow changes at Reaches 1 through 3 were specified based on
Table 1 Flows. Reaches 2 and 3 boundary conditions in both the existing and proposed models
are set to normal depth upstream (i.e., slopes of 0.006588 and 0.001774, respectively) and
“Junction” downstream. Reach 1 boundary conditions in both the existing and proposed models
are set to “Junction” upstream and known water surface elevation downstream (i.e., specified
water surface elevation as reported in the FEMA FIS 422144 for Chartiers Township).
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Within an 870 foot study reach on Westland Run, there is one road crossing (Ullom Road) over
the channel. The bridge is rectangular with concrete side walls. This crossing is included in the
existing conditions HEC-RAS model, as summarized in Table 2.

Table 2: Summary of Existing Bridge Crossing Configuration

Crossing Ullom Road Bridge
River Station RS 292 (Westland Run)
Structure Type Automobile bridge
Bridge Length (ft) 37

Hydraulic Width (ft) 16

Vertical Opening (ft) 5.4

Streambed Elevation (ft) 990.849

Vertical Distance from Streambed to Top of Road (ft) 7.566

Elevation of Low Chord (ft) 996.249

Top of Road (High Chord) Elevation (ft) 998.416

Upstream Embankment Side Slopes (ft/ft) 0.212
Downstream Embankment Side Slopes (ft/ft) 0.258

No other hydraulic structures, such as bridges, culverts or dams are located near the Project site
that would impact the flow regime in this area.

The model was run under subcritical flow using a steady flow regime. No error messages were
reported for either the existing or proposed models. The warnings and notes generated from the
model included only warnings regarding the possible need for additional cross sections due to
conveyance ratios outside the limits of tolerance, significant energy losses (greater than 1.0 foot),
or velocity head changes greater than 0.5 foot. These warnings and notes can safely be ignored
because cross sections were placed every 100 feet and hydraulic results are found to be
reasonable.

In comparing model results to the FEMA FIS 422144, it can be seen that there is a slight
discrepancy (i.e., 0.45 feet) between the water surface elevations at the cross section immediately
downstream of the confluence (i.e., cross section O). This may be explained by the accuracy of
the survey data at cross section O in this model versus the FEMA FIS 422144. As discussed in
Section 2.0, cross sections used in the model were surveyed on June 30, 2015, August 6, 2015,
and August 7, 2015. Additionally, cross-section O was the most upstream cross-section studied
by the FEMA FIS 422144; therefore, the water surface elevation may have been influenced by
the upstream boundary conditions set at cross section O.

4.2 EXISTING CONDITIONS RESULTS

Tables 3 and 4 summarize the results for existing conditions at each of the modeled cross sections
for the 100-year flows in Westland Run and Chartiers Run, respectively. Existing site conditions
are shown on Figure A-2 in Appendix A. Flood profiles and copy of the HEC-RAS summary output
for existing conditions are included in Appendix C-1.



Table 3: Results of Existing Conditions Hydraulic Analysis Westland Run Reach 3

Reach! | o | QTotal M”I‘EICh W.S. Elev | CritW.S. | E.G. Elev | E.G. Slope c\:/r:arln Flow Area | 7P Frogﬁle #
(cfs) @) @) @) @) ) ®s) | (sqf )

3 | 700 | 1283.25 | 992.52 | 1000.53 1000.7 | 000131 | 422 | 697.37 | 224.94 | 0.27
3 | 600 | 1283.25 | 991.61 | 1000.45 1000.57 | 0.000988 | 3.94 | 857.74 | 24311 | 0.25
3 | 500 | 1283.25 | 991.6 | 1000.27 1000.46 | 0.001148 | 4.38 | 659.34 | 178.02 | 0.27
3 | 400 | 1283.25 | 990.47 | 1000.24 1000.34 | 0.000716 | 347 | 84209 | 189.61 | 0.2
3 | 300 | 1283.25 | 990.85 | 1000.14 | 996.31 | 1000.26 | 0.00091 | 3.8 | 889.46 | 286.54 | 0.23
3 292 Bridge

3 | 275 | 1283.25 | 990.85 | 998.08 998.68 | 0004864 | 7.36 | 396.85 | 19361 | 05
3 | 200 | 1283.25 | 989.62 | 998.32 998.41 | 0000736 | 3.13 | 8141 | 293.02 | 0.2
3 | 100 | 1283.25 | 989.16 | 998.34 998.36 | 0.000132 | 1.37 | 1317.53 | 41441 | 0.09
3 0 | 128325 | 988.87 | 998.34 998.35 | 0.000061 | 1.04 | 1737.25 | 483.82 | 0.06

1. Reach 1 = Chartiers Run downstream of confluence
Reach 2 = Chartiers Run upstream of confluence
Reach 3 = Westland Run
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Table 4: Results of Existing Conditions Hydraulic Analysis Chartiers Run

Reach! | RvrSta | Q Total | Min Ch W.S. Crit E.G. E.G. Vel Flow Top Froude #
El Elev W.S. Elev Slope Chnl Area Width Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

2 1300 1666.75 | 992.72 | 999.37 | 999.06 | 1001.43 | 0.018112 | 11.5 | 144.99 29.7 0.92
2 1200 1666.75 | 993.28 | 1000.09 1000.37 | 0.002428 | 5.36 | 498.27 181.25 0.38
2 1100 1666.75 | 990.76 | 999.94 1000.16 | 0.001608 | 4.42 | 492.87 184.87 0.3
2 1000 1666.75 | 992.61 | 999.33 999.88 0.0042 6.51 334.4 157.18 0.46
2 900 1666.75 | 991.03 | 999.22 999.49 | 0.002349 | 5.34 | 578.96 211.87 0.37
2 800 1666.75 | 990.97 | 999.06 999.27 | 0.001673 | 4.65 | 596.99 206.3 0.31
2 700 1666.75 | 990.34 | 998.64 999.05 | 0.002414 | 5.8 399.68 181.73 0.37
2 600 1666.75 | 990.85 | 998.81 998.87 | 0.000384 | 2.36 | 915.37 265.1 0.15
2 500 1666.75 | 989.8 998.69 908.81 | 0.000893 | 3.64 | 668.14 243.15 0.23
2 400 1666.75 | 990.57 | 998.46 908.68 | 0.001687 | 4.62 | 522.76 227.67 0.3
2 300 1666.75 | 990.15 | 998.32 998.52 | 0.001429 | 4.38 | 570.82 231.67 0.28
2 200 1666.75 | 989.49 | 998.34 998.4 | 0.000491 | 2.73 | 968.38 344.95 0.17
2 100 1666.75 | 989.94 | 998.31 998.35 | 0.000327 | 2.27 | 1122.16 | 362.46 0.14
2 0 1666.75 | 989.88 | 998.31 998.33 | 0.000101 | 1.34 | 1779.48 | 492.52 0.08
1 690 2950 988.97 | 997.55 908.22 | 0.004459 | 8.31 | 709.33 156.5 0.52
1 0 2950 985.7 996.7 992.88 | 996.87 | 0.000916 | 4.25 | 1395.77 | 252.74 0.25

1. Reach 1 = Chartiers Run downstream of confluence

Reach 2 = Chartiers Run upstream of confluence

Reach 3 = Westland Run
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5.0 PROPOSED CONDITIONS HYDRAULICS

Sunoco’s proposed site development requires grading. Six (6) cross sections were modified to
reflect the final proposed grade and consider elevation differences within the 100-year floodplain
at the Project Site. These sections include Reach 2 River Station 400, 300, 200, 100, 000 and
Reach 3 River Station 000.

5.1 MODEL SETUP

The purpose of the proposed grading at the Project site is to create a level pad for placing
equipment. Proposed conditions were incorporated by editing the cross section geometry for
each of the modification scenarios.

5.2 PROPOSED CONDITIONS RESULTS

Tables 5 and 6 summarizes the results for final proposed conditions at each of the modeled cross
sections for the 100-year flows in Westland Run and Chartiers Run, respectively. In comparing
the existing and proposed conditions (Tables 3 through 6), the proposed cut and fill balance such
that the largest proposed water surface elevation increase along Chartiers Run and Westland
Run is 0.00 feet for the 100-year storm event (see Table 7). Therefore, the proposed grading will
not raise the BFE. The proposed grading is consistent with the Chartiers Township ordinance.

Proposed conditions are shown in Figure A-3 in Appendix A. Figure A-3 shows the existing and
proposed BFE as modeled by HEC-RAS. It should be noted that both the existing and proposed
BFEs modeled through HEC-RAS are located inside the FEMA Zone A (approximate) floodplain
boundary. Flood profiles and copy of the HEC-RAS summary output for proposed conditions are
included in Appendix C-2.



Table 5: Results of Final Proposed Conditions Hydraulic Analysis Westland Run

Reach! | o | Q Total M'?EICh W.S. Elev | CritW.S. | E.G. Elev | E.G. Slope c\:/r?rln Flow Area | 7P F;Oé‘ﬁle
(cfs) () ) ) ) (/o) (fs) | (sqf) ()

3 | 700 | 128325 | 99252 | 1000.53 1000.7 | 000131 | 422 | 69737 | 224.94 | 027
3 | 600 | 128325 | 991.61 | 1000.45 100057 | 0000988 | 3.94 | 85774 | 24311 | 025
3 | 500 | 128325 | 991.6 | 1000.27 1000.46 | 0.001148 | 4.38 | 659.34 | 178.02 | 0.27
3 | 400 | 128325 | 990.47 | 1000.24 1000.34 | 0.000716 | 347 | 84209 | 189.61 | 0.2
3 | 300 | 128325 | 990.85 | 1000.14 | 99631 | 100026 | 0.00091 | 3.8 | 889.46 | 28654 | 023
3 292 Bridge

3 | 275 | 128325 | 990.85 | 998.07 998.68 | 0004896 | 7.38 | 39542 | 19334 | 05
3 | 200 | 128325 | 989.62 | 998.32 998.4 | 000074 | 3.13 | 81246 | 292.69 | 0.2
3 | 100 | 128325 | 989.16 | 998.34 998.36 | 0.000133 | 1.38 | 131521 | 414.15 | 0.09
3 0 | 1283.25 | 988.87 | 998.34 998.35 | 0.000056 | 0.99 | 1787.19 | 483.7 | 0.06

1. Reach 1 = Chartiers Run downstream of confluence
Reach 2 = Chartiers Run upstream of confluence
Reach 3 = Westland Run
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Table 6: Results of Proposed Conditions Hydraulic Analysis Chartiers Run

Reach! | Rvr | Q Total | Min Ch W.S. Crit E.G. E.G. Vel Flow Top Froude #
Sta El Elev W.S. Elev Slope Chnl Area Width Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

2 1300 | 1666.75 | 992.72 | 999.36 999.06 | 1001.42 | 0.01831 11.54 144.43 29.67 0.92
2 1200 | 1666.75 | 993.28 | 1000.07 1000.36 | 0.002465 5.39 495.08 180.51 0.38
2 1100 | 1666.75 | 990.76 | 999.92 1000.14 | 0.001636 4.45 489.03 183.7 0.3
2 1000 | 1666.75 | 992.61 | 999.27 999.85 | 0.004414 6.63 326.19 153.87 0.48
2 900 | 1666.75 | 991.03 | 999.16 999.44 | 0.002489 5.47 565.94 209.39 0.38
2 800 | 1666.75 | 990.97 | 998.99 999.21 | 0.001783 4.77 582.09 203.04 0.32
2 700 | 1666.75 | 990.34 | 998.51 998.97 | 0.002726 6.09 375.67 173.43 0.39
2 600 | 1666.75 | 990.85 998.7 998.76 0.00042 2.44 886.43 261.72 0.16
2 500 | 1666.75 | 989.8 998.56 998.69 0.001 3.82 638.16 236.56 0.24
2 400 | 1666.75 | 990.57 | 998.42 998.58 | 0.001308 4.05 585.73 240.51 0.27
2 300 | 1666.75 | 990.15 | 998.32 998.46 | 0.001016 3.69 658.3 247.24 0.24
2 200 | 1666.75 | 989.49 | 998.31 998.37 | 0.000431 2.56 952 290.08 0.16
2 100 | 1666.75 | 989.94 | 998.31 998.34 0.00016 1.59 1384.4 361.5 0.1
2 0 1666.75 | 989.88 | 998.31 998.32 | 0.000079 1.18 1912.91 492.41 0.07
1 690 2950 988.97 | 997.55 998.22 | 0.004457 8.31 709.36 156.49 0.52
1 0 2950 985.7 996.7 992.88 | 996.87 | 0.000916 4.25 1395.77 252.74 0.25

1. Reach 1 = Chartiers Run downstream of confluence
Reach 2 = Chartiers Run upstream of confluence
Reach 3 = Westland Run
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Table 7: Comparison of Existing and Proposed Conditions

W.S.
Reach! | Rvr Sta WS I_Elev VeI_ C_hnl W.S. Elev (Proposed) | Vel Chnl (Proposed) | Elevation \_/eI Chnl
(Existing) (Existing) Di Difference
ifference
(ft) (ft/s) (ft) (ft/s)

3 700 1000.53 4,22 1000.53 4.22 0 0

3 600 1000.45 3.94 1000.45 3.94 0 0

3 500 1000.27 4.38 1000.27 4.38 0 0

3 400 1000.24 3.47 1000.24 3.47 0 0

3 300 1000.14 3.8 1000.14 3.8 0 0

3 292 Bridge

3 275 998.08 7.36 998.07 7.38 -0.010 0.02
3 200 998.32 3.13 998.32 3.13 0.000 0

3 100 998.34 1.37 998.34 1.38 0.000 0.01
3 0 998.34 1.04 998.34 0.99 0.000 -0.05
2 1300 999.37 11.5 999.36 11.54 -0.010 0.04
2 1200 1000.09 5.36 1000.07 5.39 -0.020 0.03
2 1100 999.94 4.42 999.92 4.45 -0.020 0.03
2 1000 999.33 6.51 999.27 6.63 -0.060 0.12
2 900 999.22 5.34 999.16 5.47 -0.060 0.13
2 800 999.06 4.65 998.99 477 -0.070 0.12
2 700 998.64 5.8 998.51 6.09 -0.130 0.29
2 600 998.81 2.36 998.7 2.44 -0.110 0.08
2 500 998.69 3.64 998.56 3.82 -0.130 0.18
2 400 998.46 4.62 998.42 4.05 -0.040 -0.57
2 300 998.32 4.38 998.32 3.69 0.000 -0.69
2 200 998.34 2.73 998.31 2.56 -0.030 -0.17
2 100 998.31 2.27 998.31 1.59 0.000 -0.68
2 0 998.31 1.34 998.31 1.18 0.000 -0.16
1 690 997.55 8.31 997.55 8.31 0.000 0
1 0 996.7 4.25 996.7 4.25 0.000 0

1. Reach 1 = Chartiers Run downstream of confluence
Reach 2 = Chartiers Run upstream of confluence

Reach 3 = Westland Run
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6.0 RISK ASSESSMENT

The proposed grading at the Houston Injection Project Site will yield no increases (a maximum of
0.000 feet) in water surface elevations on Chartiers Run and Westland Run for the 100-year storm
event. Additionally, all equipment and piping components are located above the flood plain, with
the exception of the pipe support foundations and cable tray foundations. The associated
calculated floodplain limits are contained within the boundary of the 100-year floodplain limits on
the published FEMA FIRM Map (February 1, 1980).

There is a maximum increase in stream velocity of 0.02 ft/s along Westland Run and 0.29 ft/s
along Chartiers Run. The increase in proposed velocity is minimal and will not result in
accelerated erosion and sedimentation.

Therefore, the project will not result in a threat to property or hazard of life as outlined within this
report.

7.0 CONCLUSIONS

A detailed floodplain analysis of the proposed grading at the Houston Injection Project site was
performed for Westland Run and Chartiers Run. Study Reaches 2 and 3 are not part of a detailed
FEMA Flood Insurance Study and are designated as a Zone A (approximate) floodplain, defined
by FEMA as areas within the 100-year floodplain but do not have 100-year water surface
elevations or a delineated floodway. The results of the H&H analysis indicate that the proposed
grading will not cause an increase in the 100-year water surface elevations relative to the existing
conditions within the study reaches for the 100-year peak flow rate of 2,950 cfs. No significant
on-site or off-site increases in flood velocities are anticipated to occur. The proposed pipe support
foundations and cable tray foundations within the BFE will be firmly anchored to resist flotation,
collapse, and lateral movement. The proposed equipment and structures outside of the BFE but
within the FEMA Zone A (approximate) floodplain will be flood proofed. Therefore, the proposed
grading will not increase the risk of flooding within the limits of this study for the 100-year storm
event along Westland Run and Chartiers Run.
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Site Information

A-1 - Project Location Map
A-2 — Study Area Photographs
A-3 — Existing Conditions

A-4 — Proposed Conditions
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A-2 STUDY AREA PHOTOGRAPHS



Ullom Road Bridge Looking Upstream on Westland Run



Underside of Ullom Road Bridge



Chartiers Run (Downstream Right) Looking South from Confluence with Westland Run



Chartiers Run (Downstream Left) Looking Southeast from Confluence with Westland Run
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APPENDIX B

Hydrologic Analysis Documentation

B-1 — Chartiers Run Downstream StreamStats Drainage Area Map
B-2 — Westland Run Upstream StreamStats Drainage Area Map
B-3 — Chartiers Run Upstream StreamStats Drainage Area Map
B-4 — Westland Run Upstream StreamStats Ungaged Report

B-5 — Chartiers Run Upstream StreamStats Ungaged Report

B-6 — FEMA Effective FIRM Map

B-7 — FEMA Effective FIS Report

B-8 — FEMA HEC-2 MICROFICHE DATA
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B-1 CHARTIERS RUN DOWNSTREAM STREAMSTATS DRAINAGE AREA MAP
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B-2 WESTLAND RUN UPSTREAM STREAMSTATS DRAINAGE AREA MAP
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B-3 CHARTIERS RUN UPSTREAM STREAMSTATS DRAINAGE AREA MAP
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B-4 WESTLAND RUN UPSTREAM STREAMSTATS UNGAGED REPORT



Flow Statistics Ungaged Site Report Westland Run
Date: Mon Aug 10, 2015 4:31:18 PM GMT-4
Site Location: Pennsylvania
NAD 1983 Latitude: 40.2615 (40 15 42)
NAD 1983 Longitude: -80.2662 (-80 15 59)
Drainage Area: 5.61 mi2

| Low Flow Basin Characteristics

100% Low Flow Region 4 (5.61 mi2)

| Regression Equation Valid Range |
Parameter Value -
| Min || Max |
| Drainage Area (square miles) I 5.61 || 2.26 || 1400 |
| Mean Basin Elevation (feet) I 1182.2 || 1050 || 2580 |
| Mean/Base-flow Basin Characteristics |
100% Statewide Mean and Base Flow (5.61 mi2)
| Regression Equation Valid Range |
Parameter Value -
| Min || Max |
| Drainage Area (square miles) I 5.61 | 2.26 || 1720 |
| Mean Basin Elevation (feet) || 1182.2 || 130 || 2700 |
| Mean Annual Precipitation (inches) || 39.0 || 33.1 || 50.4 |
| Percent Carbonate (percent) I 0.0 || 0 || 99 |
| Percent Forest (percent) || 51.0 || 5.1 || 100 |
| Percent Urban (percent) || 4.0 || 0 || 89 |
| Peak Flow Basin Characteristics |
100% Peak Flow Region 3 (5.61 mi2)
Parameter Value | Regressmn Equation Valid Range |
| Min I Max |
| Drainage Area (square miles) || 5.61 || 1.44 || 1610 |
| Mean Basin Elevation (feet) | 1182.2]| 457 || 2150 |
| Percent Carbonate (percent) I 0.0 || 0| 99 |
| Percent Urban (percent) || 4.0 || 0 || 64 |
| Percent Storage (percent) || 0.0 || 0 || 22.6 |
| Low Flow Statistics |
Prediction E Equivalent ¢ 90-Percent Prediction
Statistic || Value || Unit rediction Error quivalent years o Interval
(percent) record -
| Min I Max

[M7D2Y [[0.2  |[ft3/s][43 | | |

[m30D2Y [[0.35 |[ft3/s][38 | | |

[M7D10Y |[0.0683 |[ft3/s |[ 66 | | |

[M30D10Y [[0.13 || ft3/5 ][ 54 | | |

[mooD10Y [[0.24 |[t3/s |[ 41 | | |




http://pubs.usgs.gov/sir/2006/5130/ (http://pubs.usgs.gov/sir/2006/5130/)
Stuckey_ M.H._ 2006_ Low-flow_ base-flow_ and mean-flow regression equations for Pennsylvania streams: U.S. Geological Survey Scientific
Investigations Report 2006-5130_ 84 p.

Mean/Base-flow Statistics

Prediction E Equivalent ¢ 90-Percent Prediction
statistic || value || Unit rediction Error quivalent years o Interval
(percent) record | i ” Mo
| QA 17.07 |[ft3/s|[ 12 I I [
|QAH [ 1.17 |[ft3/s|[ 38 I I I

[BF1OYR [[2.29 |[t3/s][21 I | |

[BF25YR [[1.99 |[ft3/s [ 21 | | |

[BFSOYR |[1.82 |[ft3/s][23 I | |

http://pubs.usgs.gov/sir/2006/5130/ (http://pubs.usgs.gov/sir/2006/5130/)
Stuckey_ M.H._ 2006_ Low-flow_ base-flow_ and mean-flow regression equations for Pennsylvania streams: U.S. Geological Survey Scientific
Investigations Report 2006-5130_ 84 p.

Peak Flow Statistics
. . Prediction Error Equivalent years of 90-Percent Prediction

Statistic || Value || Unit Interval
(percent) record | in ” Mok |
| PK2 1318 | ft3/s || 31 |3 I I |
| PK5 1549 | ft3/s || 28 |5 I I |
|PK10 || 733 |[ft3/s || 28 |7 I I |
PK50 1210 || ft3/s] 31 | 11 I I |
PK100 || 1440 || ft3/s | 36 | 11 I I |
PK500 || 2060 || ft3/s || 43 I 11 I I |

http://pubs.usgs.gov/sir/2008/5102/ (http://pubs.usgs.gov/sir/2008/5102/)
Roland_ M.A._ and Stuckey_ M.H._ 2008_ Regression equations for estimating flood flows at selected recurrence intervals for ungaged streams
in Pennsylvania: U.S. Geological Survey Scientific Investigations Report 2008-5102_ 57p.

USA.gov._

URL: http://streamstatsags.cr.usgs.gov/v3_beta/FTreport.htm
Page Contact Information: Streamstats Status

Dana | act Madifiad: N7/1N/IN1E 1K EA:-2N (\Nahi1)\
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Flow Statistics Ungaged Site Report Chartiers Run
Date: Mon Aug 10, 2015 4:27:39 PM GMT-4
Site Location: Pennsylvania
NAD 1983 Latitude: 40.2613 (40 15 41)
NAD 1983 Longitude: -80.2667 (-80 16 00)
Drainage Area: 8.08 mi2

| Low Flow Basin Characteristics

100% Low Flow Region 4 (8.08 mi2)

| Regression Equation Valid Range |
Parameter Value -
| Min || Max |
| Drainage Area (square miles) I 8.08 || 2.26 || 1400 |
| Mean Basin Elevation (feet) I 1198.0 || 1050 || 2580 |
| Mean/Base-flow Basin Characteristics |
100% Statewide Mean and Base Flow (8.08 mi2)
| Regression Equation Valid Range |
Parameter Value -
| Min || Max |
| Drainage Area (square miles) I 8.08 || 2.26 || 1720 |
| Mean Basin Elevation (feet) || 1198.0 || 130 || 2700 |
| Mean Annual Precipitation (inches) || 39.0 || 33.1 || 50.4 |
| Percent Carbonate (percent) I 0.0 || 0 || 99 |
| Percent Forest (percent) || 50.0 || 5.1 || 100 |
| Percent Urban (percent) || 3.0 || 0 || 89 |
| Peak Flow Basin Characteristics |
100% Peak Flow Region 3 (8.08 mi2)
Parameter Value | Regressmn Equation Valid Range |
| Min I Max |
| Drainage Area (square miles) || 8.08 || 1.44 || 1610 |
| Mean Basin Elevation (feet) | 1198.0]| 457 || 2150 |
| Percent Carbonate (percent) I 0.0 || 0| 99 |
| Percent Urban (percent) || 3.0 || 0 || 64 |
| Percent Storage (percent) || 0.0 || 0 || 22.6 |
| Low Flow Statistics |
Prediction E Equivalent ¢ 90-Percent Prediction
Statistic || Value || Unit rediction Error quivalent years o Interval
(percent) record -
| Min I Max

[M7D2Y  [0.3 || ft3/5][43 | | |

[m30D2Y [[0.53 |[ft3/s][38 | | |

[M7D10Y [0.11 || ft3/s][ 66 I | |

[M30D10Y [[0.2 || ft3/5][ 54 I | |

[mooD10Y [[0.36 |[ ft3/s |[ 41 | | |




http://pubs.usgs.gov/sir/2006/5130/ (http://pubs.usgs.gov/sir/2006/5130/)
Stuckey_ M.H._ 2006_ Low-flow_ base-flow_ and mean-flow regression equations for Pennsylvania streams: U.S. Geological Survey Scientific
Investigations Report 2006-5130_ 84 p.

Mean/Base-flow Statistics

Prediction E Equivalent ¢ 90-Percent Prediction
statistic || value || Unit rediction Error quivalent years o Interval
(percent) record | i ” Mo
| QA 110.2 |[ft3/s|[ 12 I I I
|QAH  [[1.69 | ft3/5]38 | | |

[BF1OYR [[3.25 |[ft3/s][21 I | |

[BF25YR [[2.82 |[t3/s ][ 21 | | |

[BFSOYR |[2.59 |[ft3/s][23 I | |

http://pubs.usgs.gov/sir/2006/5130/ (http://pubs.usgs.gov/sir/2006/5130/)
Stuckey_ M.H._ 2006_ Low-flow_ base-flow_ and mean-flow regression equations for Pennsylvania streams: U.S. Geological Survey Scientific
Investigations Report 2006-5130_ 84 p.

Peak Flow Statistics
. . Prediction Error Equivalent years of 90-Percent Prediction

Statistic || Value || Unit Interval

(percent) record | in ” Mok |
| PK2 426 | ft3/s || 31 |3 I I |
| PK5 | 728 || ft3/s ][ 28 |5 I I |
|PK10 || 967 || ft3/s || 28 |7 I I |
[Pk50  [[1580 [[ft3/s ][ 31 11 I I |
| PK100 |[ 1870 || ft3/s|| 36 | 11 I I |
| PK500 || 2670 || ft3/s || 43 I 11 I I |

http://pubs.usgs.gov/sir/2008/5102/ (http://pubs.usgs.gov/sir/2008/5102/)
Roland_ M.A._ and Stuckey_ M.H._ 2008_ Regression equations for estimating flood flows at selected recurrence intervals for ungaged streams
in Pennsylvania: U.S. Geological Survey Scientific Investigations Report 2008-5102_ 57p.

USA.gov._

URL: http://streamstatsags.cr.usgs.gov/v3_beta/FTreport.htm
Page Contact Information: Streamstats Status

Dana | act Madifiad: N7/1N/IN1E 1K EA:-2N (\Nahi1)\
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FLOOD INSURANCE STUDY
TOWNSHIP OF CHARTIERS, PENNSYLVANIA

1.0 INTRODUCTION

1.1 Purpose of Study

The purpose of this Flood Insurance Study is to investigate the
existence and severity of flood hazards in the Township of Chartiers,
Washington County, Pennsylvania, and to aid in the administration of
the National Flood Insurance Act of 1968 and the Flood Disaster
Protection Act of 1973. 1Initial use of this information will be to
convert Chartiers to the regular program of flood insurance by the
Federal Insurance Administration. (FIA). Further use of the informa-
tion will be made by local and regional planners in their efforts to
promote sound land use and flood plain development.

1.2 Coordination

In June 1977, the initial Consultation and Coordination Officer's
(CCO) meeting was held to determine the areas to be studied by de-
tailed and approximate methods, and to gather information on the
township's history, physical lay-out, and flooding records. In at-
tendance were representatives of the Township of Chartiers, the FIA,
and the study contractor, Michael Baker, Jr., Inc. Gannett, Fleming,
Corddry, and Carpénter, Inc., provided a list of source data it used
to prepare the Flood Hazard Boundary Map for Chartiers. . A search
was made on all levels of government for sources of information
relating to flooding in the community's vicinity. Hydrologic and
hydraulic data on Chartiers Creek were received from the Pittsburgh
District of the U. S. Army Corps of Engineers.

On March 6, 1979, a final CCO meeting was held to present the
results of the study to the township. Attending the meeting were
community officials and representatives of FIA and the study con-
tractor.

1.3 Authority and Acknowledgements

The source of authority for this Flood Insurance Study is the Na-
tional Flood Insurance Act of 1968, as amended.

The hydrologic and hydraulic analyses for this study were prepared
by Michael Baker, Jr., Inc., for the Federal Insurance Administra-
tion, under Contract No. H-4553. This work, which was completed in
September 1978, covered all significant flooding sources in the
Township of Chartiers.



2.0 AREA STUDIED

2.1

Scope of Study

This Flood Insurance Study covers the incorporated area of the Town-
ship of Chartiers, Washington County, Pennsylvania. The area of
study is shown on the Vicinity Map (Figure 1).

Chartiers Creek was studied in detail for the length of its course
through the township, a distance of about 6.2 miles. Brush Run was
studied by detailed methods from the township's corporate limits
upstream a distance of 0.8 mile. Chartiers Run was studied in
detail from its mouth upstream for 3.7 miles, excluding its 0. 3-
mile reach through the Borough of Houston. Georges Run was studied
in detail from the township limits upstream a distance of 3.8 miles.
The areas studied by detailed methods were selected with priority
given to all known flood hazard areas, areas of projected develop-
ment, and areas of proposed construction for the next five years,
through September 1983.

The following streams were studied by approximate methods: Plum
Run, from the township's corporate limits upstream a distance of 3.7
miles; Brush Run, from the limit of the detailed study upstream a
distance of 3.6 miles; Chartiers Run, from the limit of the detailed
study upstream to the corporate limits, a distance of 1.4 miles;
Georges Run, from the limit of the detailed study upstream to the
corporate limits, a total distance of 1.3 miles. Nine tributaries
to Chartiers Run and Chartiers Creek, henceforth designated as Tribu-
taries 1 through 9, were also studied by approximate methods. Ap-
proximate methods of analysis were used to study those areas having
low development potential and minimal flood hazards as identified at
the initiation of the study. The scope and methods of study were
proposed to and agreed upon by the FIA.

Community Description

The Township of Chartiers is located in southwestern Pennsylvania,
in north-central Washington County, about 1 mile north of the City
of Washington and about 14 miles southwest of the City of Pitts-
burgh. The township is bordered on the north by the Township of
Cecil, on the east by the Borough of Canonsburg, the Borough of
Houston, and the Township of North Strabane, on the south by the
Township of South Strabane and the Township of Canton, and on the
wesg by the Township of Mount Pleasant.
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Development in the Township of Chartiers is a mix of residential,
commercial, and industrial structures. Building in the flood plains
of the tributaries to Chartiers Creek is mestly residential, while
in the flood plain of Chartiers Creek itself, development is mixed.

The Township of Chartiers, originally part of the Township of Cecil,
was established by a Washington County Court action on March 23,
1970. Early industries in the area consisted of farming, lumbering,
and coal mining. Today, while farming and mining are still important
activities, new industries in Chartiers produce a variety of items
including electrical, soap, and steel products (Reference 1). The
township's popula€ion grew only slightly from 7,225 in 1960 to 7,324
in 1970.

The township has a temperate climate, with an average annual rain~
fall of 37 inches. It is located in the Kanawha section of the
unglaciated Allegheny Plateau. The area is characterized by narrow
stream valleys and hills with elevations ranging from about 930 to
1,410 feet. Soils on the hilltops are primarily composed of stoney,
clayey soils about 10 feet in thickness. Hillsides are exposed or
have thinly overlain rock, while the valleys are comprised of an
alluvial mixture of clays, organic matter and a little gravel from
the harder rock strata. This soil is fairly impervious and is
conducive to a low rate of infiltration and high runoff, especially
during rain storms.

Vegetation in the Brush Run, Chartiers Run and Georges Run water-
sheds consists of lawns, trees, and shrubbery in the residential
areas, and trees, brush, and weeds in the undeveloped areas. Vege-
tation in the Chartiers Creek watershed consists of wooded and agri-
cultural lands which surround the residential and industrial areas
in the main valleys.

Chartiers Creek has a drainage area of 76.6 square miles at the
downstream corporate limits of the township. It is located along
the southeast corporate limits of the township and flows in a
northeasterly direction, with an average channel slope of 7 feet per
mile. Brush Run has a drainage area of 5.8 square miles at the
downstream corporate limits of the township. It is located along
the northeast corporate limits of the township and flows in a south-
easterly direction, with an average channel slope of about 40 feet
per mile. Chartiers Run has a drainage area of 22.1 sgquare miles at
its mouth. It is located in the central part of the township and
flows in a southeasterly direction, with an average channel slope of
10 feet per mile. Georges Run has a drainage area of 7.2 square
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miles at the downstream corporate limits of the township. It is
located along the southwest corporate limits of the township and
flows in a southeasterly direction, with an average channel slope of
25 feet per mile.

Principal Flood Problems

The streams in Chartiers flow in somewhat narrow valleys with steep
side slopes, which during rainstorms are conducive to rapid runoff,
causing streams to rise rapidly with high velocities. Flood damages
and elevations can increase because of ice and floating debris, such
as trees, logs and brush, which restrict the flow of water through
the channel, culverts, and bridges. Although not a significant fac-
tor, snowmelt can cause flooding during sudden winter thaws, or in
early spring.

Chartiers Creek and its tributaries have a history of flooding from
the 1800s. The largest flood in the history of the township occurred
in September 1912. Other floods occurred in August 1956, April

1961, March 1963, and February 1966 (Reference 2). The estimated
frequencies of these floods are as follows: the flood of 1912 was
slightly less than a 50-year flood; the flood of 1956 was about a
20-year flood; the flood of 1961 was less than a 1l0-year flood; the
floods of 1963 and 1966 were slightly larger than a 10-year flood.

The flood of September 1912, was the result of severe thunderstorms
which dropped about 6 inches of rain. Small streams became torrents,
destroying many businesses and houses. Many bridges were damaged,

if not washed away.

The following list shows elevations of five historical floods, mea-
sured at the Main Street bridge in the Borough of Houston:

Historical Flood Elevation
September 1912 951.0
August 1956 949.4
April 1961 946.6
March 1963 948.5
February 1966 948.9

Flood Protection Measures

A U. S. Army Corps of Engineers (COE) flood protection project is
proposed for a reach of Chartiers Creek in the Township of Chartiers
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adjoining the Borough of Houston. This project, Unit 2B, consists
of deepening, widening and re-aligning the channel of Chartiers
Creek (Reference 3). Since the completion date is unknown, this
analysis does not consider the effects of the channelization pro-
ject, and flood profiles and maps have been prepared for present
conditions. There are no existing flood protection measures in the
Township of Chartiers at this time.

ENGINEERING METHODS

For the flooding sources studied in detail in the community, standard
hydrologic and hydraulic study methods were used to determine the flood
hazard data required for this study. Floods having recurrence intervals
of 10, 50, 100, and 500 years have been selected as having special
significance for flood plain management and for flood insurance premium
rates. - The analyses reported here reflect current conditions in the
watersheds of the flooding sources.

3.1 Hydrologic Analyses

Hydrologic analyses were carried out to establish the peak discharge-
frequency relationships for floods of the selected recurrence inter-
vals for each: flooding source studied in detail in the community.

Peak discharge-frequency relationships for Chartiers Creek, Brush
Run, Chartiers Run, and Georges Run were developed by correlating
data from five gages in the Chartiers Creek watershed with those
from similar watersheds. The relationships were then analyzed by
the log-Pearson Type III method (Reference 4).

The gages (all in Pennsylvania) were: No. 855 on Chartiers Creek at
Carnegie; No. 861 on Big Sewickley Creek at Ambridge; No. 11115 on
Brush Run at Buffalo; No. 498 on Little Pine Creek at Etna; and No.
830 on Green Lick Run at Green Lick Reservoir.

Several ungaged streams studied by detailed methods in the Chartiers
Creek watershed were analyzed by a multiple regression method de-
veloped by the COE, whereby equations are developed by analyzing

twelve different gage records for watersheds of less than 25 square
miles, each having more than 25 years of record. The gages are lo-
cated in eastern Ohio, northern West Virginia, and western Pennsylvania
(Reference 5). Flows for the streams in the Chartiers Creek watershed
developed from the COE multiple'regression‘method were compared to

the drainage area versus discharge relationship and were found to
agree.



A summary of drainage area-peak discharge relationships for the
streams studied by detailed methods is shown in Table 1, "Summary of
Discharges."”

TABLE 1 - SUMMARY OF DISCHARGES

DRAINAGE AREA PEAK DISCHARGES (cfs)
FLOODING SOURCE AND LOCATION (sg. miles) 10-YEAR 50-YEAR 100-YEAR 500-YEAR

CHARTIERS CREEK
At downstream corporate

limits 77.5‘ 5,600 10,100 12,600 19,400
Above confluence with
Chartiers Run 54.5 4,400 7,800 9,450 14,500

GEORGES RUN
At the downstream

corporate limits 7.2 950 1,620 1,960 2,890
1.9 miles above mouth 3.1 580 990 1,200 1,750
BRUSH RUN
At downstream corporate
limits 6.0 830 1,430 1,750 2,580

CHARTIERS RUN

At its mouth 22.1 1,920 3,400 4,200 6,300
Above confluence with
Plum Run 18.0 1,640 2,890 3,510 5,250

Above confluence of
unnamed tributary 0.4
mile above McConnells
Mills 14.3 1,380 2,400 2,950 4,400

3.2 Hydraulic Analyses

Analyses of the hydraulic characteristics of the flooding sources
studied in detail in the community were carried out to provide es-
timates of the elevations of floods of the selected recurrence in-
tervals along each of these flooding sources.

Water-surface profiles for Chartiers Creek, Brush Run, Chartiers
Run, and Georges Run were computed through the use of the COE HEC-2

step-backwater computer program (Reference 6).

Cross-section data for these flooding sources were obtained by con-
ventional field surveys. All bridges were surveyed to obtain

7



structural geometry and elevation data. Roughness coefficients
(Manning's "n") for Chartiers Creek, Brush Run, Chartiers Run, and
Georges Run were assigned on the basis of field investigation and
comparison with similar streams (Reference 7). The roughness co-
efficients for Chartiers Creek were 0.04 for the channel and 0.1 for
the overbanks. For Brush Run, they were 0.055 for the channel and
0.1 for the overbanks; for Chartiers Run, the channel and overbank
coefficients ranged from 0.04 to 0.055 and 0.1 to 0.15, respectively;
and for Georges Run they ranged from 0.045 to 0.05 and 0.08 to 0.1,
respectively.

Flood profiles were drawn showing computed water-surface elevations
to an accuracy of 0.5 foot for floods of the selected recurrence
intervals. Locations of selected cross sections used in the hy-
draulic analyses are shown on the Flood Profiles (Exhibit 1). For
stream segments for which a floodway is computed (Section 4.2),
selected cross—-section locations are also shown on the Flood Bound-
ary and Floodway Map (Exhibit 3).

All elevations used in this study are referenced to the National
Geodetic Vertical Datum of 1929 (NGVD), formerly referred to as Sea
Level Datum of 1929. Locations of the elevation reference marks
used in the study are shown on the maps.

The hydraulic analyses for this study are based on the effects of
unobstructed flow. The flood elevations shown on the profiles are
valid only if the hydraulic structures remain unobstructed and do
not fail.

For streams studied by approximate methods, the extent of flooding
was determined by field investigation, use of standard 7.5-minute
U. S. Geological Survey (USGS) topographic maps enlarged to a scale
of 1"=1,000' with a contour interval of 20 feet (Reference 8), and
by accepted engineering principles.

FLOOD PLAIN MANAGEMENT APPLICATIONS

A prime purpose of the National Flood Insurance Program is to encourage
state and local governments to adopt sound flood plain management pro-
grams. Each Flood Insurance Study, therefore, includes a flood boundary
map designed to assist communities in developing sound flood plain man-
agement measures.



Flood Boundaries

In order to provide a national standard without regional discrimina-
tion, the 100-year flood has been adopted by the FIA as the base
flood for purposes of flood plain management measures. The 500-year
flood is employed to indicate additional areas of flood risk in the
community. For each stream studied in detail, the boundaries of the
100- and the 500-year floods have been delineated using the flood
elevations determined at each cross section; between cross sections,
the boundaries were interpolated using topographic maps enlarged to
a scale of 1"=1,000', with a contour interval of 20 feet (Reference
8). In cases where the 100- and the 500-year flood boundaries are
close together, only the 100-year boundary has been shown.

The flood boundaries of approximate-study streams were delineated
using field investigation, engineering judgement, and standard USGS
topographical maps (Reference 8).

The boundaries of the 100- and 500-year floods are shown on the
Flood Boundary and Floodway Map (Exhibit 3). Small areas within the
flood boundaries may lie above the flood elevations and, therefore,
may not be subject to flooding. Owing to limitations of the map
scale and lack of detailed topographic data, such areas are not
shown.

Floodways

Encroachment on flood plains, such as artificial fill, reduces the
flood-carrying capacity, increases the fiood heights of streams, and
increases flood hazards in areas beyond the encroachment itself.

One aspect of flood plain management involves balancing the economic
gain from flood plain development against the resulting increase in
flood hazard. For purposes of the Flood Insurance Program, the
concept of a floodway is used as a tool to assist local communities
in this aspect of flood plain management. Under this concept, the
area of the 100-year flood is divided into a floodway and a floodway
fringe. The floodway is the channel of a stream plus any adjacent
flood plain areas that must be kept free of encroachment in order
that the 100-year flood can be carried without substantial increases
in flood heights. Minimum standards of the FIA limit such increases
in flood heights to 1.0 foot, provided that hazardous velocities are
not produced. The floodways in this report are presented to local
agencies as minimum standards that can be adopted or that can be
used as a basis for additional studies.
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The floodways presented in this study were computed on the basis of
equal conveyance reduction from each side of the flood plain. The
results of these computations are tabulated at selected cross sec-
tions for each stream segment for which a floodway is computed
(Table 2).

Portions of the floodway widths on Chartiers Creek, Brush Run, and
Georges Run lie outside the corporate limits of the Township of
Chartiers.

As shown on the Flood Boundary and Floodway Map (Exhibit 3), the
floodway widths were determined at cross sections; between cross
sections, the boundaries were interpolated. In cases where the
boundaries of the floodway and the 100-year flood are either close
together or collinear, only the floodway boundary has been shown.
The area between the floodway and the boundary of the 100-year flood
is termed the floodway fringe. The floodway fringe thus encompasses
the portion of the flood plain that could be completely obstructed
without increasing the water-surface elevation of the 100-~year flood
by more than 1.0 foot at any point. Typical relationships between
the floodway and the floodway fringe and their significance to flood
plain development are shown in Figure 2.

INSURANCE APPLICATION

In order to establish actuarial insurance rates, the FIA has developed a
process to transform the data from the engineering study into flood
insurance criteria. This process includes the determination of reaches,
Flood Hazard Factors (FHFs), and flood insurance zone designations for
each flooding source affecting the Township of Chartiers.

5.1

Reach Determinations

Reaches are defined as lengths of watercourses having relatively the
same flood hazard, based on the average weighted difference in
water-surface elevations between the 10- and 100-year floods. This
difference does not have a variation greater than that indicated in
the following table for more than 20 percent of the reach.

Average Difference Between

10~ and 100-Year Floods Variation
Less than 2 feet 0.5 foot
2 to 7 feet 1.0 foot
7.1 to 12 feet 2.0 feet
More than 12 feet 3.0 feet

10



BASE FLOOD

FLOODING SOURCE FLOODWAY WATER SURFACE ELEVATION
SECTION MEAN WITHOUT WITH
cross secrion | ostance’ | "R | anea) | veloonv |G| rioooway | riootmay | Mieeer
Chartiers Creek
A 32,206 448/2062 4,892 1.9 953.8 953.8 954.6 0.8
B 33,736 464/4312 4,781 2.0 954.4 954.4 955.3 0.9
C 35,567 105 1,449 6.5 958.1 958.1 959.0 0.9
D 38,126 201/48 2 2,186 4.3 964.8 964.8 965.3 0.5
E 39,0906 251/1952 2,557 3.7 965.4 965.4 966.2 0.8
F 41,145 103 1,702 5.6 968.7 268.7 969.3 0.6
G 42,680 301/1832 3,418 2.8 970.2 970.2 970.9 0.7
H 44,030 105/76 2 1,299 7.3 970.8 970.8 971.7 0.9
I 46,593 235/1322 2,825 3.0 976.3 976.3 977.1 0.8
J 48,208 145/1452 1,988 4.3 977.2 977.2 978.0 0.8
K 49,268 489/4892 3,977 2.1 977.8 977.8 978.6 0.8
L 51,976 92 1,212 7.0 980.6 980.6 981.1 0.5
M 53,1206 372/3372 3,250 2.6 982.4 982.4 983.0 0.6
N 55,584 637/5912 4,880 1.7 985.1 985.1 986.0 0.9
0 56,999 635/3192 4,100 2.1 985.6 985.6 986.6 1.0
P 57,599 290/2672 2,168 3.9 986.1 986.1 987.1 1.0
Q 58,679 207/1772 1,887 4.5 988.1 988.1 988.8 0.7
R 60,975 495/4712 3,582 1.9 990.8 990.8 991.7 0.9
S 62,298 106/50 2 1,035 6.5 993.5 993.5 994.4 0.9

1Feet above confluence with Little Chartiers Creek

Width/width within corporate limits

¢ 118vl
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F ederal Insurance Administration

TOWNSHIP OF CHARTIERS, PA

(WASHINGTON CO.)

FLOODWAY DATA

CHARTIERS CREEK




BASE FLOOD
FLOODING SOURCE FLOODWAY WATER SURFACE ELEVATION
3 SECTION MEAN WITHOUT WITH
CROSS SECTION DISTANCE W(LDTT;-‘ (S?)'?IE?'.) VE(IIE?’CSF:-Y REG(zéc:;?RY FL(%%I\)IVI;I)\Y Fl_(g(o;l\)’g;\Y 'N((;'ZEEﬁ)SE
Chartiers Creek
(continued) 1
T 63,254 84/35 758 8.8 994.5 994.5 994.8 0.3
U 63,954 71/30 962 7.0 996.1 996.1 996.1 0.0
Georges Run 2
A 2,9802 77/65 443 4.4 1004.8 1004.8 1005.8 1.0
B 3,960 107/94 584 3.4 1007.4 1007.4 1008.1 0.7
C 5,015; 51/39 278 7.0 1010.2 1010.2 1011.1 0.9
D 5,8702 72/37 460 4.3 1013.4 1013.4 1014.1 0.7
E 6,8002 93/49 432 4.5 1015.3 1015.3 7 1016.2 0.9
F 8,8702 92/32 564 3.5 1024.2 1024.2 1025.1 0.9
G 11,4752 79/49 364 3.3 1033.7 1033.7 1034.3 0.6
H 13,2052 65/14 254 4.7 1042.1 1042.1 1042.2 0.1
I 14,2952 71/10 331 3.6 1047.2 1047.2 1048.1 0.9
J 15,0652 68/57 260 4.6 1051.5 1051.5 1052.1 0.6
K 16,3752 66/51 246 4.9 1059.4 1059.4 1060.1 0.7
L 17,6352 63/27 263 4.6 1067.5 1067.5 1068.0 0.5
M 20,915 56/41 253 4.7 1092.1 1092.1 1093.0 0.9

1Feet above confluence with Little Chartiers Creek
Feet above mouth
Width/width within corporate limits

¢ 118v1

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT

Federal Insurance Administration FLOODWAY DATA

TOWNSHIP OF
(w.a...ﬂl.f '(EP)E RS, PA CHARTIERS CREEK AND GEORGES RUN




BASE FLOOD
FLOODING SOURCE FLOODWAY WATER SURFACE ELEVATION
SECTION MEAN WITHOUT WITH
CROSS SECTION DISTANCE w('FDTT," ( S%F_‘f:’;_) Vﬁ;gfs'}v REG(;IJE\A/TD?RY F'-(‘,’“%‘\’,";';‘Y F'-(gge"l‘)’f" '”‘CFZ'Z??E

Brush Run 2
A 3,4°1 924/17 471 3.7 944.1 944.1 944.9 0.8
B 5,588 116/102 469 3.7 956.9 956.9 957.6 0.7
C 6,276 33/25 225 7.8 964.2 904.2 965.0 0.8

Chartiers Run
A 2,535 422 3,200 1.1 954.7 954.7 955.5 0.8
B 3,295 335 2,189 1.6 954.9 954.9 955.8 0.9
C 4,970 102 900 3.9 958.7 958.7 959.6 0.9
D 5,865 145 l,l47» 3.1 960.6 960.6 961.3 0.7
E 7,415 101 723 4.9 904.4 964.4 264.8 0.4
F 8,715 214 1,611 2.2 967.4 967.4 968.1 0.7
G 9,620 235 1,533 2.3 968.6 968.6 969.5 0.9
H 10,965 151 1,189 3.0 972.1 972.1 972.7 0.6
I 12,035. 260 1,666 2.1 974.0 974.0 974.8 0.8
J 13,025 184 1,247 2.8 976.5 976.5 977.4 0.9
K 16,090 168 1,071 3.3 986.8 986.8 987.5 0.7
L 17,090 255 1,628 1.8 988.8 988.8 989.7 0.9
M 18,925 103 853 3.5 994.9 994.9 995.6 0.7
N 19,820 136 973 3.0 996.7 996.7 997.6 0.9
0 20,510 111 1,000 2.9 998.0 998.0 999.0 1.0

]Feet above mouth
Width/width within corporate limits

¢ 318Vl

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT
Federal Insurance Administration

TOWNSHIP OF CHARTIERS, PA

(WASHINGTON CO0.)

FLOODWAY DATA

BRUSH RUN AND CHARTIERS RUN




I ‘ 100 YEAR FLOOD PLAIN |

FLOODWAY ' FLOODWAY
~ FRINGE FLoooway ~ FRINGE
STREAM
* cHANNEL
FLOOD ELEVATION WHEN
CONFINED WITHIN FLOODWAY
AN
ENCROACHMENT N ENCROACHMENT
\\\
c N
===F"SURCHARGE* |
e

AREA OF FLOOD PLAIN THAT COULD FLOOD ELEVATION
BE USED FOR DEVELOPMENT BY ; BEFORE ENCROACHMENT
RAISING GROUND ON FLOOD PLAIN

LINE A -B IS THE FLOOD ELEVATION BEFORE ENCROACHMENT
LINE C-D IS THE FLOOD ELEVATION AFTER ENCROACHMENT

*SURCHARGE NOT TO EXCEED 1.0 FOOT (FIA REQUIREMENT) OR LESSER AMOUNT IF SPECIFIED BY STATE.

FLOODWAY SCHEMATIC Figure 2

The locations of reaches determined for the flooding sources of the
Township of Chartiers are shown on the Flood Profiles (Exhibit 1)
and are summarized in the Flood Insurance Zone Data Table (Table 3).

5.2 Flood Hazard Factors

The FHF is the FIA device used to correlate flood information with
insurance rate tables. Correlations between property damage from
floods and their FHFs are used to set actuarial insurance premium
rate tables based on FHFs from 005 to 200.

The FHF for a reach is the average weighted difference between the
10- and 100-year flood water-surface elevations expressed to the
nearest 0.5 foot, and shown as a three-digit code. For example, if
the difference between water-surface eélevations of the 10~ and 100-
year floods is 0.7 foot, the FHF is 005; if the difference is 1.4

14
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feet, the FHF is 015; if the difference is 5.0 feet, the FHF is 050.
When the difference between the 10- and 100-year water=-surface
elevations is greater than 10.0 feet, accuracy for the FHF is to the
nearest foot.

Flood Insurance Zones

After the determination of reaches and their respective FHFs,Athe
entire incorporated area of the Township of Chartiers was divided
into zones, each having a specific flood potential or hazard. Each
zone was assigned one of the following flood insurance zone desig-
nations:

" Zone A: Special Flood Hazard Areas inundated by the

5.4

100-year flood, determined by approximate
methods; no base flood elevations shown or
FHFs determined.

Zones A3, A5, A6, Specihl Flood Hazard Areas inundated by the-
a7, A8, AlO: 100-year flood, determined by detailed meth-
ods; base flood elevations shown, and zones

subdividéd according to FHF.

Zone B: ' Areas between the Special Flood Hazard Area
and the limits of the 500-year flood,
including areas of the 500-year flood plain
that are protected from the 100-year flood
by dike, levee, or other water control
structure; also areas subject to certain
types of 100-year shallow flooding where
depths are less than 1.0 foot; and areas
subject to 100~year flooding from sources
with drainage areas less than 1 square
mile. Zone B is not subdivided.

Zone C: Areas of minimal flooding.

Table 3, "Flood Insurance Zone Data," summarizes the flood elevation
differences, FHFs, flood insurance zones, and base flood elevations
for each flooding source studied in detail in the community.

Flood Insurance Rate Map Description

The Flood Insurance Rate Map for the Township of Chartiers is, for

insurance purposes, the principal result of the Flood Insurance

16



7.0

8.0

Study. This map (published separately) contains the official de-
lineation of flood insurance zones and base flood elevation lines.
Base flood elevation lines show the locations of the expected whole-
foot water-surface elevations of the base (100-year) flood. This map
is developed in accordance with the latest flood insurance map
preparation guidelines published by the FIA.

OTHER STUDIES

The FIA is currently preparing studies for the Township of Cecil, the
Borough of Canonsburg, the Borough of Houston, and the Townships of North
and South Strabane, all of which are in the immediate vicinity of the
Township of Chartiers (References 9, 10, 11, 12, and 13). The results of
these studies, when completed, should be in exact agreement with the
conclusions of this study. As of the date of this study, no other reports
on flooding in Chartiers were found to exist.

This study is authoritative for purposes of the Flood Insurance Program,

and the data presented here either supersede or are compatible with pre-
vious determinations.

LOCATION OF DATA

Survey, hydrologic, hydraulic, and other pertinent data used in this
study can be obtained by contacting the Office of the Federal Insurance
Administration, Regional Director, Region III, Curtis Building, Sixth and
Walnut Streets, Philadelphia, Pennsylvania 19106.

BIBLIOGRAPHY AND REFERENCES

1. Boyd Crumrine, History of Washington County, Pennsylvania 1882, no
date.

2. U. S. Army Corps of Engineers, Pittsburgh District, Chartiers -
Houston Reach, Local Flood Protection Project, General Design Memo-
randum, Appendix I, Hydrology and Appendir II, Hydraulics, Pitts-
burgh, Pennsylvania, May 1968.

3. U. S. Army Corps of Engineers, Pittsburgh District, Chartiers Creek
Flood Protection Project, Canonsburg - Houston Reach, Unit 2B,
General Plan, Pittsburgh, Pennsylvania, December 1968.

17



10.

11.

12.

13.

Water Resources Council, "Guidelines for Determining Flood Flow
Frequency," Bulletin 17, Washington, D. C., March 1976.

U. S. Army Corps of Engineers, Pittsburgh District, Flow Frequency
Determination of Ungaged Streams in the Upper Ohio River Basin,
Pittsburgh, Pennsylvania, April 1977.

U. S. Army Corps of Engineers, Hydrologic Engineering Center, HEC-2
Water Surface Profiles, Generalized Computer Program, Davis, Cali-
fornia, October 1973.

U. S. Department of the Interior, Geological Survey, Water-Supply
Paper 1849, Roughness Characteristics of Natural Channels by
Harry H. Barnes, Jr., Washington, D. C., 1967.

U. S. Department of the Interior, Geological Survey, 7.5-Minute
Series Topographic Maps, Scale 1:24,000, Contour Interval 20 Feet:
Canonsburg, Pennsylvania, 1960, Photorevised 1969; Midway, Penn-
sylvania, 1954, Photorevised 1969; Washington East, Pennsylvania,
1953, Photorevised 1969; Washington West, Pennsylvania, 1954,
Photorevised 1969.

U. S. Department of Housing and Urban Development, Federal Insurance
Administration, Flood Insurance Study, Township of Cecil, Washington
County, Pennsylvania (Unpublished).

U. S. Department of Housing and Urban Development, Federal Insurance
Administration, Flood Insurance Study, Borough of Canonsburg, Wash-
ington County, Pennsylvania (Unpublished).

U. S. Department of Housing and Urban Development, Federal Insurance
Administration, Flood Insurance Study, Borough of Houston, Washington

~ County, Pennsylvania (Unpublished).

U. S. Department of Housing and Urban Development, Federal Insurance
Administration, Flood Insurance Study, Township of North Strabane,
Washington County, Pennsylvania (Unpublished).

U. S. Department of Housing and Urban Development, Federal Insurance
Administration, Flood Insurance Study, Township of South Strabane,
Washington County, Pennsylvania (Unpublished).

Beard, Leo R., Statistical Methods iggHydrology, Sacramento, California,
U. S. Army Corps of Engineers, January 1962.

18



Chow, Ven Te, ed., Handbook of Applied Hydrology, New York, McGraw-Hill,
1959.

Commonwealth of Pennsylvania, Office of Planning and Development, Flood
Plain Information for the Commonwealth of Pennsylvania, Volume 5, Ohio
River Basin prepared by Michael Baker, Jr., Inc., Harrisburg, Pennsyl-
vania, November 1974.

Commonwealth of Pennsylvania, Department of Environmental Resources,
Pennsylvania Gazetteer of Streams, Part I by L. C. shaw and W. F. Busch,
Harrisburg, Pennsylvania, 1971. )

Gray, Donald M., Principles of Hydrology, Ottawa, Canada, National Re-
search Council of Canada, 1970.

Linsley, Ray K., Max A. Kohler, and Joseph L. H. Paulhus, Hydrology for
Engineers, New York, McGraw-Hill, 1958.

U. S. Army Corps of Engineers, Hydrologic Engineering Center, Application
of the HEC-2 Bridge Routines, Training Document No. 6, Davis, California,
June 1974.

U. S. Army Corps of Engineers, Hydrologic Engineering Center, Floodway
Determination Using Computer Program HEC-2, Training Document No. 5,
Davis, California, May 1974.

U. S. Army Corps of Engineers, Pittsburgh District, Tropical Storm Agnes,
June 1972, Post Flood Report, Volumes I and II, Pittsburgh, Pennsylvania,
November 1974.

U. S. Department of Agriculture, Soil Conservation Service, Technical
Release No. 55, Urban Hydrology for Small Watersheds, Washington, D. C.,
1975.

U. S. Department of the Interior, Geological Survey, in cooperation with
the Pennsylvania Department of Forests and Waters, Open-File Report,
Floods in Pennsylvania, Frequency and Magnitude by W. F. Busch and L. C.
Shaw, Harrisburg, Pennsylvania, 1960.

U. S. Department of the Interior, Geological Survey, Water-Supply Paper
1675, Magnitude and;Frequency,gg_Floods in the United States, Part 3-A.
Ohio River Basin Except Cumberland and Tennessee River Basins by Paul R.
Speer and Charles R. Gamble, Washington, D. C., 1965.

U. S. Department of the Interior, Geological Survey, Water Resources Data
for Pennsylvania, Part I, Surface Water Records, Harrisburg, Pennsylvania,
Published Annually 1961-1975.

19



FEET (NGVD)

IN

ELEVATION

CH
—
)
= J
3
LJj U 1]
< < Z :
q Y
* &) [4
o S
b
1 i . i
1
980
B &
970 =N Lo .
Sa |t B foend
— - P —-_‘—— = -
il U g = 4
™ -t |
[T p [ L= T
960 ~F‘ . - -
I ’,_ — -’
.
e od - {
= = 1
" ad 1] -
950 = = =
mp = L—
T | il
Pe
3 ()
//
940 ——
= LEGEND
4 500 YEAR FLOOD
- 100 YEAR FLOOD
— 50 YEAR FLOOD
930
—————— 10 YEAR FLOOD
I 1 RIRRIR  STREAM BED
a N Fa y,
f AL { I CROSS SECTION
= = o LOCATION
31 32 33 34 35 36 37 38 39 40 41 42 43 44

STREAM DISTANCE IN THOUSANDS OF FEET ABOVE CONFLUENCE WITH LITTLE CHARTIERS CREEK

980

970

960

950

940

FLOOD PROFILES

CHARTIERS CREEK

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT

Federal Insurance Administration
TOWNSHIP OF CHARTIERS, PA
(WASHINGTON CO0.)

01P

—h




(NGVD)

FEET

IN

ELEVATION

990

980

970

960

950

[CE]

FHARY

LrENGE OF
i

RIE

b\iﬁ

\v

o

CQRPORITE

4

1R}

oo |

b b pmm

LEGEND

500 YEAR FLOOD
-_—— 100 YEAR FLOOD

{m

—

1

L_T_._.

- 50 YEAR FLOOD
10 YEAR FLOOD
STREAM BED

CROSS SECTION
LOCATION

44

45

46

47

48 49

STREAM DISTANCE IN THOUSANDS OF FEET ABOVE CONFLUENCE WITH LITTLE CHARTIERS CREEK

50

51

52

53

990

980

970

960

FLOOD PROFILES
CHARTIERS CREEK

(WASHINGTON CO.)

DEPARTME”'I;:F HﬂUSING A:: l!l"!BAN_DEVEI.OPMENT
TOWNSHIP OF CHARTIERS, PA

02P




(NGVD)

FEET

IN

ELEVATION

ACH[2

o

NOC
i
6

STREAM DISTANCE IN THOUSANDS OF FEET ABOVE CONFLUENCE WITH LITTLE CHARTIERS CREEK

1000
| T
’P
mane
poant i T -
990 ~ = ] - L =l u
™~ T ol e e i 3
il EXn ki
980 (= -
[t N //\ Y,
I A
—— Al EENEE ]
970 - A% Z
LEGEND
500 YEAR FLOOD
—_— 100 YEAR FLOOD
960 — 50 YEAR FLOOD
————— — 10 YEAR FLOOD
| 1 | | NNNR
] { f , } STREAM BED
f f f 3 fig CROSS SECTION
\v 7
= = o A (j LOCATION
54 55 56 57 58 59 60 61 62 63 65

1000

990

980

970

FLOOD PROFILES

CHARTIERS CREEK

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT

TOWNSHIP OF CHARTIERS, PA

(WASHINGTON CO.)

0

e
©




s

NNy $394039

. (09 zewz_:wil.fill
Vd SYIILUVHI 10 JIHSNMOL

$111104d 00014

UONRNSHIWPY JURINSU] [BI8Pa
INIWJ0TIAI0 NVAHN ONY ONISNOH 10 LNIWLHY4IO

04P

o o o o [=}
2 g g 8 2 g
T T T T 11 RN | IREEREN LITTIETTT | HNEERERERENEREERE —
_H 11 AREEN \ TN LT IEENENEENENEEN | IRERRERREREN
N T \ CINT T IHEENNNEENEEERES [ HEREEEEEREN
\ 1 T 1 T T T T T — O o o n
- A , . 88¢g8 5
\ 4 30 0 o £z
C i [T ﬂ _H_ ] CD
\ /i r @ G
\ ! W ow I 4 g ng
\ ! ! > > > % w %0
—+ T m m o o m RL
- \ L i m A
| XY/ ]
| N\ iy ] _
L \\ 1 =i
\ i _
\ RO
\! B _ |
LY / —
I _ A T _
44— " .Y
\Y q
Y 1 L
T 4’ 1 N +—4 .
N
K £9[)
\ \
1T 1T \ mEn
| \
A
T \
1 \
A) T
|- } \
\ I
) N H VA 17
T ﬂ T \RNRERERt !
a8 - W |
—H ] L1 : Ly
T ] dEEmEE - : ﬂ,
A: 1
ol | : , :
—H & \
H — —_— |
L - !
A H R
m ™ \ | ﬁn w.wl‘_t _
T ] -+ B i
T 7T — —
A I L . Y[ \
— A nn}fl s \ .
i N |
) AAl il ¥
TN iz
] 1 /r. NEN
] N 7 I fI, . / ] 11T ]
R R H \ \ Tﬁﬁ- ) 4 \
HNERNEE I | ~ |
i ] O A T - \AEmEES RN
- : iapaa) L
Suw ! 1 RN N
[ T | \
T _ f I f 3
| BEaaERIN =Es
] _ i \ T . I](J\
T.A N \
_ Lo | \'
r | WA
Tm 1A /
— // " \.Iu._r/
i T \R
[ A\ -
- ] RN 1]
—— A ‘A
llﬁl;; — - M —
1 R1TA
LIAF B /n n
L L N \ )
T T | - I N \ T 9
T ) \ !
71 . T
] ] LV
RSN EER mll
L
. N | - PiEE
| 1 - T ~ 1]
11 ] ' ﬂ.- X
- _ 1 -
unil TSI i nﬂu“ H = - -
| T _im I
_ _ Tt L1
o m o (o] o o
& e g 8 g 5 g g
(QADN) 1334 NI NOILVAFNF -
N s

15

14

13

12

1

10

STREAM DISTANCE IN THOUSANDS OF FEET ABOVE MOUTH




1110

1100

(NGVD)

1090

FEET

IN

1080

ELEVATION

1070

1060

1050

1040

15

TAI

2

VT

MM

)

AN

ANY

N

A\

VAN
AYANAY
\

A

7.4

A

\ n—

AY

LEGEND

500 YEAR FLOOD

_— 100 YEAR FLOOD

j\—

]

- 50 YEAR FLOOD

—————— 10 YEAR FLOOD

IOSONIR  sTReAm g0

CROSS SECTION
LOCATION

STREAM DISTANCE IN THOUSANDS OF FEET ABOVE MOUTH

1110

1100

1090

1070

1060

FLOOD PROFILES
GEORGES RUN

TOWNSHIP OF CHARTIERS, PA
(WASHINGTON C0.)

—

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT

05P |



NNY HSNYY

$3114044 00014

("09 NOLONIHSVM)

Yd "SYIILYVHI 10 dIHSNMOL

uoneNSIIWPY 3IURINSU| [BIBPS 4

LINIW40T3IAIA NvEHN OGNV SNISNOH 40 LNINLUV4IA

06P

975

970

965

960

955

950

945

940

500 YEAR FLOOD
100 YEAR FLOOD
50 YEAR FLOOD
10 YEAR FLOOD
STREAM BED
CROSS SECTION
LOCATION

LEGEND

___1,_“

O

"

Al

pd
’
v

P4

y.d

N
]
7

]

-

i
At

J U U S S

P

//

T TT

T 11

74

g4
4

-y
9
o
0o

=

D

-
q

q
i

P

Pd

||
RN

P

+—-4-+-1-

975

970

965

960

{GASON)

955

1334

NI

(o]
Yol
(=2}

NOILVYAIT3

945

940
936
930

70

65

60

55

50

45

40

35

30

25

STREAM DISTANCE IN HUNDREDS OF FEET ABOVE MOUTH




NAY SYIILYYHI

$311404d 00014

Vd "SHIILYVHI 10 dIHSNMOL

uonEnSIIWPY VULINSU| |Bs0pa 4
ININJ0TIAIQ NVEHN ANV ONISNOH 40 L1NINLIHVY4IA

("09 NOLONIHSYM]

e —————

07pP

(QASN) 13334 NI NOILLVAIT3

[Ty) o w0 o w) (=] Te]
> o 8 3 & & >
[a R =]
0 02 a2 z
© 0 2 9 o
330 0 o =2
o o &J 3w kKO
L uw m [& -
x o frrpes
<« ¢« T £ 3 ug
w uw < < @ nugd
> > W ouw u 9o
S e8¢k o
wi
Q
w _ _
-4
1RO
_ |
_ |
q -
\ \ n TAT /.I.\v
\ \
A
A 4
A o
\ N A -
A) V)
\ N\ -y
\
\ \ T
-
\ >
\ \ [S)
\ 1 ) H
‘- u LT v
L y o
v N L [+2]
\ \ N T <
NIAATH \ e A | X
N 3 + _m’ E
X r I "
A \ ! @ o
w
\ A m
)
5 \ \ T Y <
A \ \ L \ g
BET] 7 7 3
A - \ , X
M \ =
A ! ~ 2
|
NOULY§UdHOD B ; RN O
b B S 1T0 O Y AANHLID Mr T | p=d
SHESNOTDRH 1 1 j 8
I [
\ ] i 2]
\ L o
f =
il [ T
I \ 1 o X
\[| I «
_ ;_, | i =
[ AEERA =
| NN TN i
1 YA | T
[ \ ]
A}
A \ [/ 0
W
\ \
_
NN ,
\ \
MU \ : -
-\ \ |
z T
1 \
\ \
\
\ /
™
(e
fa e
N
\ )
{C-[\r
~
sAHAH TS v 4O
n o [Te] o [Te) o n (=] -
5 5 g g g g g $




('09 NOLINIHSVM)
NY SY¥3ILHVH ¥d ‘SUIILUVHI 40 dIHSNMOL

Wu.__mazm ﬂcca_& uonensupy sdusinsu| (esepay

IN3WJ013A30 NV8HN ONV INISNOH 40 LNIWLHV4IA

0 (] w w
a8 8 ) o o
g S 8 2 % 2 5
T ~
A
[a =]
- . - \l)’ moww w
\ LmOODIN
\ L o2 3Jag kO
LB - T
. \ < 4« T 35 wng
\ w w < < ¢ 0o || &
A =N > > W w 4y od || o
\ o > > x OJ
\ DO%OOTR
\ N51|51-Sc
\ \ w
(U]
w — _
-
2 - _ _ =
=
L O
N I | |
vl
N N |
N = _
N » -
- J| o
‘ L od
\
\
iy
/a \
\
\ \ N1/ ~
A -
[
!
)|
|
T
]
~
/ -
\
\
A
\ \
\
\ A : TN
©
N
\
\
/ T
N2 T A L) l l
GV / X
N
AWA \ . 0
/ -
N » 1
\
M
NEELA
D N\ A\ N
74 N
TN M..
\
\ \
N H=—
\ N
N\
\ \ 7N
(N ™
/u -
| \_ \
\VEEME N
N
N = =) N
\ NV -
\
\
A \
AV
AN W -
T =) 0 o 0 o 0
2 2 2 8 5 S g 8

(GASN) 1334 NI NOILVAIT3

08P

STREAM DISTANCE IN THOUSANDS OF FEET ABOVE MOUTH




B-8 FEMA HEC-2 MICROFICHE DATA



e s & :
g C:cm:iit:n.on'=t

e petcyiuc)

R e

‘*before- Cofipletion
; dtnit?2B

_?.:'.'nsu'ran"emstudy

ity ;uns ‘uithe COB:

0 Tuew

e e MEe A R AR E e S Aine e me e me - s

_geeduy o -

.. 51.0U0

2 edwd

~2leudy e

ex dqu

-r,—_,, \..LT
3403.0&0
P Yo 173

5z unu

F.ugue

hddu.ubﬂ
T el

wUauUd | Alauil

[T rgen
B B

TOeu
a.‘-quu

11,060 1905000
950000 - 9%H3030
F021.000  G44CHOT .

?U:u.uuun.

9~n.cUJ e 1&!:.004
Sﬁb.ubu LEAZ2Baube T
- €G- T dale

~9,cuu 19 7h a0y

ZUJ# Cuﬂ

-u.u_ e

VRTINS
__BIu.o
WO el

l'l‘lidouﬂd
’.dl;a.uuu

v did st
cl-u.uuu

veu - D st Lol
e . d-u

4¢2.UJG’ ﬁtt.uﬂu

950.0“0 19“9’000\':

S5G.0u0 -
951.:0b rzgzc.onu ‘§31.E00

YT

1913000
Jl?ﬁ-vvu

Y91 L suu
s«s,xuo

ﬂ?.:ubdi. )
Yizsaldu
<

Tawlalnie 7T Saseduu”

SR P R
. - Qal - i

1975.,0C0  -Y51.540 -
: ‘95}-500 Y N I

R Y FAE A
y ald_ © Leu T

. g e e ey

Uy

TTloocw T T

PLY YIS

LY - AP

Guga. tlu 530 0y

fuufieJEEEPRINENEA-Spipee A PSSR

' ?.H L
PIVETINIT
¢~éu.bu0 e “eld
*\;y.u T e el
P CNeTauwa

Bt P VI 7 R Y
by faouu
Jaad
vald

R IR PYFIEN

lq;u
vl

v

o

.

Y P e A

i




5
. S ArFReT -.-«4...il |M_¢M XTIy .:.T...Jo)\n-a. T .:..M!.w\qs . 1v wQSJ!ﬂ.ﬂw.—;
s o reoo o=n .. o L nneng <;,,‘ pansaTnz - Sa.mni , n:o 1T

o

1 e _ ney pep 3en k21 ) u.UUﬁ LT I [ pegt T g:0 -
A , | _gen an Conep reg N 4 PE a~8 . 7 -o80TNEST  0DOTHSS - 0oo*Ti. ] Cew,
j ‘ nen nen a=n LI LAS S neott C- L I A N nsn ogeto 0 Tta . .t
- ' C ! it . ’ ' T - i . i o . ..
S mep - ne=n nesy anw-g nep ML I 340 14+ DA .00 - 13 .
§ & N _ maep nsn reny = nen . n=» contneaY [l Johd 228 200°7-, 0 WK
. pen T _een oass o mMNSY oo R D3N 0 S <1 - SN, b + SUNUELL | L - AR 4 S
_ rem nen L papsrr’ T ponep? ronenz n*e B ot N -4 A
e . . L - [ T - I : . . ..
o - mep i a~n nen IR acn.-, . . e -
1. = : nve fe Loontp ovr LN “anete - ) Ll
U Coe nrRsIng  Pnge ®G_____ranenInY | NALphe 1.&.,.:}__.3--,“:3333::- - BRETASE - ONQT2ART {uuu.ﬁ.i-‘
- nen avn nem C . aep e omep e rOXSBEET _ OO0TMSE ., 90007
I & - B nen Lt L [ F T [} 00 SR L RS B thnsy - SLY, O S I -3 { A )
L o ren : a*n .. e LTS otk L J R e . B2
o SRR 2 S LY SO 11 MR \id S CRUDITE ool SN . Ll RESEON by, SN oo sl e A
L . R i nen A ors . . - 00, .5 ] nrgaes poo-
-® s prAarel~r eOLTHYS | nansCyAY NOYCERE. - L Qoneann? - oY ALe . | ONOTZBELS - (DBTEN6
e ML ___PonrToRT | OOETSNS [lachl-Slh G m:..iwnral...n.us.un.osoﬁ cagaerge o ;oapﬁbo1ra>mmnam.msl:f %
: ren AT LI - oren SRy “APNAOESTS  ODDSHGE 00051 ¥R
i ® . ’ nen nen I LT 3 nescr _ paatgIE . ‘ANDTZEAT | OARCZT- . QDECD K-
T L e e e e DT U o U VL. S SUTU SO . — 3 s.ii..wnwﬂ..f,r,..l....:} «_‘...-:‘Itl‘ SO oA
- - - ' . - - : ce S - T T 5 g s -
i 2 I Comemio . e nen Comwen’ L menl i RS e S ocn,
- S URRUUE Y . S o SRRSO {81 rln.yrw:uﬂ.rrlil aen__ T : petprete Yol gre

K Trneentee | FRCSATCE - ARDOATEF | ARRASPTRE . _RRATLICE ..a..a.a...ﬂm "B60* o._nm T NNOYORREE -GOGTOYOT

1 LLY, SR LA LT I L - Ri30= INNETI - o B4 o g9fEeF
crr-paer :.:amlll.:..:.qoanlttsaaumwm..\...:, cANTOENT, »..tgu..nrh.xh,il.oa:.:_._ﬁt? .a‘wu.m.rm aoagﬁnﬂ.ﬁlnﬁ mnT.

ANNTECE L nAATGASY o=~.wwm L INITHESY: ﬂu QpaseTs™  _000CCASY |
Y Ly LA D S e & s S -. SR 143100 ,.m.«.;oao IRST. 3....3__.

S ;00 um.h u.._... J:. .

N avﬂuﬂaa,v ﬁn...l.nn.ﬂ.-. PORMERED _.._...ﬁun.uh :

S

s -i,- SN

e e —— e

2

e st gt 4

Ty

i

A
b,

il

‘tﬁ,‘;ﬁ.:f"
.

SeT T T R S T TT I iy
o AT o : s
DRI L) SIRIOTRPUTL Ly X - ..3.. Gm:lnw:,..

- o onrntaInd 3ﬂﬂh 5
o LY mepeesE - GR1YHES
ST S .ot PR AR A ). .

it oy a———— e A

TpeRtZIn?
e RO

—

B . . - R
I - . SRR .k o e i -
b SRA I =- oLy
. - . Nl A aun.:w«n

.. = S srprzacey L pe

W e opda

_pndmoriz pprress "7 o AOR S T .3 onnw.ww.aw
. ﬂjoo_uﬂu-.. - L -

R .Hu ﬂ.’\—lﬂd\-” R o L . B ’HQ\O'ﬂ-QN
L A B L s u fETnes | ...._...-:,on.

_rAnSRRET Q:rou.n#. ) J:Jc...ar«




B BYTOT.
C L FTuANT0 20u02 O
B 1107 CIERY £ o B
Thei 0T T2UON 005"
CRT_ 9473303 5, 21104000
LI M - T I Y ro i
NC SIS T A

e a8 4 m e e e —

723,008 o Lvelluu -
16530004 i Yali$00 -

et -

- .u hvp.&l.n.fﬂ:

3 ey
) v el

< fenusata’

7500 BSOS
Yoo .
KRS 00 T LNy -

T R T Y R

e 2

N .

MeD S -7

YT T

. .CO‘ -

los

LoYueuty .

e Cco.‘...‘
. ".O.ids L

©a303 -
2 e eatie

37000 /1750003 - 1900-390

L P _ 963,200 1932.0C0 S YulrEuy
- .u.uw...wea JEN T .uu.....uom.,...: "5430400
DL S490800; L 20R : ;
e 9¥2ET00 _
RS H e

21007 TGN

B L TR

T ettt
_:l¥4c.006]

:.
T Traulnoeges;

-

L 234650607 |

2023.60C7 T

u...h. [P
R

Ceb s

e O

- 1oy

i !

Bul-Lud
o100 T

1%

".993ebel

)
%

. <be

I ..ebn-.

L b
Tebulb
2obus
weu-

Sy’
.a.ﬁm-‘ -
Sudeive
L. dsy-

16 T3ty
TTsbiiaty b

bRSTY

UV

Geti -

et

Yols LUV

2
e d

PEN 7

F3EeG0-"

Cen

s

1S vl

Can'

Qo.lc.‘.

F{T}3

-

ved

d.lu

.O.U.F.Ohtf
L 1] wd

w0s_ __ ¥3leluw
3ebd T Sane lu

- e "

T e e Ly
T - -

Cew
1yToeuwve

—-— -

Pl VNN

_d~iBswwd

wel)

.

a
-




L $5E.L0C -

T
Shu.sly

P T Y

GoeR
C Mew

s

.-unu....cuu
~iSats 000

wmmhACCt

Nhﬂﬁlnﬂa.

2l

oSS .
. ‘&ﬂvlhuc

e, 7 b S

i e
uid
[

e

o Irl.l. (T S Ay —

mu- Gl mauu nmn

o el

a.......o v ;.-.qvo.ccc.
- TSEaL AL . TENSR OG-

~1SZ5etub
Al avud

- Malr..a -

F5Zaa00
L wG e

.e.. 2 000 .-»mﬁ.....ncc-
ttdlltmuuﬁﬂﬂ

B L e .!i# =

.,.nr\ T

Lh%3 lc:.D..
hwﬁclﬁﬁt

---_,c..wc._
R E TG
1963, 000

1.LNmpp.uou

IG Nuqo.onc

’ MpSEL

%Y

ﬁuMCt,

FL TS N en

y h.\t;wttﬁt

...l p..unrc.._
PR vy
Lal

BELEYC
woCouuq

u

"L T PO~
hvajhtxbj

Uad

otl
L X PHPAT BA Y | PRV IN

- nr:o-qcm =
Sod.s0u -

Anlttocrc
hlffl...t(

pamheny

.Clr—
A

..-.
‘.tl
e

P -

cobeny
Lz\

o L7, rcan
=ld.d00" .
.&n.e-c:r -

_9aYiuu A%d1iu0y,

o
Talighyr -

B a2.5CR

Z_.u.cca
Cn‘ T
- luwB.Cod i

?m.{uolxwa,,. s
: ) ..L.um Tul -
2uBUsald L -gulolun-

Cu2.300

Cos

WY

‘tvh-.-tr ’

< bywilaluug
Sultabuu

T e

G63. 300 |.|~».E. w00
o c:w...o..

. Nfu~or-cou .

n.....u..wcn F2Ive. by i, TgezidE

- r—

T Lo Ual

BLILeuT
A Y
u‘_r_u\clr...t .

uu.acn
h%aau

e il

B 1Y
Iwilaeuwe
duis suue

PEYRYITTI
da

‘yl,u...u..c.dii.ll

iy

I-HJ.»tt\]

i ——

cohnxuc
SUnS.tuy’

e

- itu-rcc

— a3

AT e

T BEZewgd
TS KL
K col
rrshhttt‘

i3 ._.u Ll

.mn”wyrcmn

- .

CwLD e ut

e A b gt Dt e

e )
TTT g -

Tavdavue -

-G oc -

Y

ciane

"Ly ddues )
Prtn..-‘....... ﬁ,. - .

e

SRR D

e 6 e




R

196 .ncu rq\u w*.ncn

5u3..800°

- : -n;wu.tu . uLU
..1dmuoeno enwvcsn RS UL TR 11T CHIT T YRRy

- %51500 ShIuuL_ - LGl daBG - L muuamc;.
< SBCZ000 L B A mmw

3 M..n...doqum o - =

e Y )

. o
G.lul
anccuoﬂ

omdt&cu

q;nnﬂ
‘4815300
OONtDcn

mca.unn
0.6

mebntuc

a\uuc.aoc
$55.300 -

p v.-u..._.u...wta aLt.‘
eﬁuU.crn.\ JSblacdd uunn.rcn

oﬂuaccu Mall o
%G fUD Twe ...N.....t.wﬂ.n. ;
amhotrr wﬁrnorct Cr9adabul
JgabeslUL L wB3Iyuw
= T lad 3
G\._.ror:... - FFUSPYCITIVRRR Y Py -
Mol 1 Wedr z 7 e [ b -
o dd Cl C ol ot P
o edd NS TR ) T

Ve - S e X
Fuileadu _ loccaede m

) iiw.mr.n&
.68 3D
aootcco
- nlwﬂn Uf—n—
dnLoHc:
‘ ,‘c.n

3.00C

chu0ﬂnc
932,500

7.110

u-C

9.0

I BUS .\Mftr-ttm: LT PP TR I T
$¥lagut. Zlugcwuu SEL G [P S PRI Y|
L handl L Jel. Ueud e
SOZeduy. I gae CbeU vau )
Thba o 2Ud 160w el Bud T Rwowawaw 0 7T
R LIPS TV I BT PR FubeSu Lveiaduy ..\\
Foveoul T Zupacund ¥6a < lud cucuaawa _NTT
.B.n - 4“' r.‘l'lq . ‘.—M - T
Yaanuy vt B

L9iaudu - Lt T et

e S s

120%.020 Gl

e e Y el Y 2T o \.ll.|'|| i

G58.TUC
[

[IYRLTY

I )

aNut Lysvauus
mru.h:c ziuc. et
ey

;f.wtu Lt

-e ey

—m~=.acc, pmuomnc

hr-h." lf_r-.,—n

e — - hmr et ce < e mr e mrmm mm a e e e = m -

DT e
Wity Vel

- P -l
day _ -t Vet
Gaalik, el Uaw ek

TRuedaue | Relewis

_tiek Hayd
L wed  dew
X T e

M Y 7]
LT T I B ] i e - —
B9l adfeawsu
[T - ded -
__..-hU-ttt PAVE PPN Y]

- e et

Lyg¢oaud ¥ auey

iSdsavda PIVEFRVIVN ]




STUz&UD
< ok Ul

- it J.l
.o i

1%;J.u00
1 U-WI}
“7‘v¢.

Metd

i -

4633100 {R0.00D_ -

BITTGU %fiset wd

i“‘*“1!1533u

C §2Uedud

TS st

L Jou .
1valdaddd.
Upn s

1 wbYaeul
e Rl

200».tun_,a

< el
YoP.bul’ :

-._‘,.
o

0.0

kiii;uuaq

'-*‘ca» luoa.aao

71100080 14.aou
9902900, 15co.ucu
$71.300 . ~1943.000
bbtbn: J2014,000 -
SR Pl -

3z 9‘ Ta 8

-§ra.auu

.ithn.luc*

*'an:u‘

JRY £ IV NI
TTri552.000

chagauc :

7sa.udo‘"

"".CUH

$Dbob04

ST LaaGY -

- 1T e
ku.n T
jsxz.uuu

Yoo

LT T gd id
Tldudwasuu
T wa
L EU3d ey

3969 hUU

N .U-u

2531 LUO

The 800
T1.400 11999000

i N,

AT YT

Y8178C0 -

2913 300"
~91f1ﬁ0

‘JlJ u.u..-

140C 068

..leiﬁ.uﬂtv-

Lu2ious]
13&.uuc

Lol

“,=~1su9guuul

— 5275700
ﬁ'f-othﬂ
%SQ‘UJ

9.
T eew
Lyubewad
Py b3 PV IVIS

~F3E.000;
- T f:< o Uou

s uol-'
T~ ke

""‘_‘.“n.b

15507

FEEEE ¥ PR BN
lgkh.ubu

TaualeNdaT
T L e
SN
Vdnad euwu

Uaid -

.00

IQGE.JOU
)]

O-G

P S9u, %
b I dau

(R
< dadd
_¥Is.su0

el
. < bel

ek

$TI.7Us

T Tl T
. . 8s100 "~

_|:'
w i Taguw
ZJ:l Uuw

—
iy -

ded T
Watd
wilelda
A
dud)aivud

z;.qﬂa
c.u

23.006
<5Gel

0-0

Yeld

Mol IR

ilk.auu
’Is 151 II-J“

eualalug

*I . . 10.150
P ;.2.00C . $b0.000°

1750964
52000.068

2929000

15.uCo
‘lesd.00y

T .U
Ued: -

1987 OGU

972,400
9&5-200
9!0 <100

T
T LT

‘aNulut

ST Y
Y

BRI 71
0.9

3Calid
1976000
S labo
1 LSoS3EUC
20344000 LTSI

2ulC.GLE
<8T14A66
Ty Teuaa

ULl
- —Vu.uv -

Ve

B Y1 I AU | <\ S
ﬁa v

n”u - LaC

1v¥h.u0u
S 2R .Lud
duﬁb.uuu

Suau iU
IRT Y]

‘Yuy, fou-

5Td.1uC

9bu.L00

wlledwil
Jau
Ui

Usw

[V
153 TIIVIVI Y]
20U% snils

_ dludauus

T

Usd
‘Jf‘l..usa

u.u_
Uer -

T o rlew
4. u
YoFeduu
STietbn

0 RLULe OV

Mald .
Ges,

dwd
—abs
perH
war

Gau
[YR)

Py TV IV

Luld Uil

Lovdaudy

ey

ey 0y




ﬁ??g‘bﬂ Qli. --n . _____

; VLl j -'-' Tuew

i BTy ‘..azc.uuu, 3G, . '_ su.uuu S TR T Uew
' b ~~_A&n‘mc i b T Y e Y Y 1 B e - Y I
y -.,;"J.'Jw.onn g auld [ WU M.:ﬁu I.:nn'uuu D TS BT
§55,200 17 . 2€03TC0G [ | T S6%LAUC, dish .01 -.',‘-'r'n ;s uG; 20UsS.duu | Sligels
3575“100 20357000 R’ Y vl -.'I'foﬁ:.n.oo Y2100 LOY . ELULSUu -
: ; ] e o TR iy i :

1568000 ;. 20524600 1 (110C.0C -fs-‘u Guc . 1012000 v TE ;
' hypis00 ~5‘ W liDD - In ke ‘ibd.uuﬁ 2 Eg17.080 - :Gua.wu - 913.;.:0

§1 .2an -JEVINTT] &8 u.’..wb,_ LT Y R Ty RV R

' .-.-_-e;_i'_.'puu :_-wciu-.'usa'j “ g9habul © 'ccq"e.'?uu ':: =,¢(-az.n.uo 32'9_;-,«;“-.: = it .ed.u.uw Csssltuy buekeluu

‘}-3-‘~~.u.uou"‘ T T A TRRR T R .i.u 3 wes SN e
: > S ey Tiuau T Na

. 10,230 .
“aBeB.
Lot

: lo.aso TTILL000 : R T T BNy VAT ¥ R ST Per A

~8935100. 7 19195960 Sag “:I.Sb‘.h.ﬁ . SS154C6C . T -1985.0u0  9Td.euC ¢m.o.cuu R T clslandu

375350020 84000 911.*200- Z2uluauul. "*9?5‘1:0» 2Uor.0uy T I9HE L LUY - 2useclbliv T S62.00 eluleuuu

9938007 2125.000 --,tn,‘_,v B R L <1 S MRS N e oy R TR v e el
: . .J‘ L 0al CLTGeR O] o e vid T Cew

: . . . i o - . B el Y W S ——

u.uon . u.uuu uu.uon OL3-CUC _ . FuC.Cu0* - eSU.ue0 J / Codedr . T Lab L e
L‘iib.ﬁdﬂ 51“.000 QEB.‘ODO » 1 = ; . lbﬁb-udd o % M _abis.uul Shaewud - Lildevwa J’_(
932.4u|‘.‘ y _i . LB T ,““‘u: ; e f’ Todsdlbd T TEB LT Tena i T
‘ ' Ry TR y L vlietud’ o SIT2wdU] Tzeddedud
OLT AT L Gk R T T
TS T TR f":w.u-;ﬁ dwduauud P T T IN CaDueddu
T P Lo «t.-.ur. : ekl - s, Ledz SRR

e

*12.0cC0 - ;ﬂ.unu ) . 00" ~‘ za.e.wc ) ‘aJ: Guu - L1wd.4ed . l0UU.OUY cLal Yeu - weud
_1900:500 __ABIZSHGC. 29985 hui o, 2913007 - S5CLL00° Lidr.ggl, o el TUW Lsu-a.c.... Shuabun_ C lvweluul "ﬁ_*l___ —_—

FRSL0UD .197;.000 :&\x_-sgs..wrfg;’ Tydl.uul™ RIS 200 T LA%v2. T TuVOU T Lueidedud | SI¥e2UU T Tduuveniu

59894160 - ZU1L9,000 - -hm i R e <odéatCd - S2usla W3 EUG T D AduLalll %88 1uG U ek o g e

'*9&5.400 zaw"ocu 9:5"‘4‘tm 35U.uC - Sbtebla 2398 0o LUUG . Sy 2auselul I TR
. 650 I.ut. =2 BT 7 Gel - u.ﬁ B ¥ B Y g Tuel T TTuse

- L 4
...—:f,,

32-te0 15,000 1919.uut. R _"“"-" LULGI S T T wsu T SR LD T TG UG T
.“lnas.oou 1748, g % : Tt LUU, - 0GR 500 - . 1TTe.Cun SwS.9u0 S LT VY] loaYeuwi
) [0 lTveuliu ¢ Sduaittu_ sdullavdu YEPILY  duelaudu
¢u-..-.uu SY3.cul ‘_lubgdb'i B VTP oRE1HT _:;;5‘-035-
' ueu - T T dew - - C Mew
SBey o cwelded | Web | ATheudy | sugdetue

e v Tlenul - Lo Lali. ey Yeu
2(12..'-8»‘3‘ L 992wl G v | ZUceebin YadSUd | whSsAul
i a G dad LGau bed
Gew A Twauiy | gMceeuy




< ‘99‘-10“
"‘-‘,-‘,‘a.ﬁ
s el

] Y P
e BTOFa LG
ot ﬂul.‘s.uw
LTI 060

. u_.‘u_

: mm: 306 - i:!i.ucn_:

B »-duu.uun

N 'l-l.o-L

: -

. R CULRBeSWULE. . T U 6. T
Lcnc.wn ,L?rl-%u c o dulladuG - LTod.Lub -
sqs.jéuu : ~r,.lt‘5'c.\-nu t Seleese LT

dLoeW0 ULGNTLM00 T T W’ e Ui

‘-CG

. [ L B - s e . - . . e - P
15 000 ~ 14 .000- 20LE.UBC - BYE.ULO. B AP o'lﬁ.uDu- I ovrded - T T uew
008.'300 IB‘H .Ucﬂj . ‘_'_ g .- “lsu.t.uc : -_596.1-00 hmh..mﬁ ,99&.:0& ].sl:.l.u.-.- . 'o'uu.u.u.l _dvloavuy .
IR i) ¥ Y i Zubu.uuu T Y A e rZwu.l.ﬂ.. TIS8TLNACTT -..‘ PHIVE TNV
"i%.tl.m vzlba.t.ur.. v"wou.buc ¢.142.uw ST A 1 - tigV”
! Y T S -J : el P AT

™




hun a:ecu:es uu 1/n G adan

i
‘l'dlS

ETEASS f
cnmu...ﬁuﬂ 2
OCIFICATICNSS i-‘ ]
Than]

myootmn-n




‘e »

SR TS

" - o T Comepy

0 ] ‘ - - 33""! ﬂDHdN o

A : n-s L. Arn=ngs ’

L " R
: TR e

ﬂNI’ B i??l-l:!l

T a:,:_:,;" ETT _

H«—... . W

R 33;-62~BG-‘J15..E T
S O TP ST 1. . 'C:IHN‘I‘-IS qanmlrsd!uiim
PO AL T RO teqn—u-mvmunsi\*ﬂs Vdmgr

et et

frounppa s lw.s!pvputi

:_aa 3 mrgot L‘?ﬁ-'auaan (TR -'i' 't“"us =N

IS T T e B T o TS

- PIITTIPD *G?l.ﬂ:ﬁ!? N‘H‘ SH-U. .

vy Ky

.

.
TR
b "

N Wt 0 '
o ATy
! fﬁ‘iﬁwﬁ

»

id




e o

; ; -
vn'o ﬂﬂD'&

aFNHD

S

ﬂo'!-ms

101dl

.25

X : msnrn saal’zu}n
"4 :ss&--l"umunu 1":15»@! se

=939y

“ere

;s
bl!ftlﬂﬂ c?;nsaxa V1ﬂ SI“L

- : 10tk
. Lk gitvodnr oL A5y uﬁmns’ri ﬁs W i
B cc snn-t—- n-%.nu-mnuu-nu Ty




S WUk EXECUTEC Oesilliv  1seul

2 et —— -

IIEJ UPO!IE A:g lé .Ilh
-n_numu-unun e

i nbE EISIICCRTRACT FoEsETT T
cH-AnnERs"rcuggsMP HASH]&-G‘I’DN Co.-
_buc?*zq-ncn ~CREATIERS AUN - .
- -;_w-,.‘-‘.',-';“ P N ;-._;‘,_ i - T )
' 41 lcaan R £ 5 KNV -IDIR TostRYT ok HWINE T e mSEL-

. ._..,._. = -'-‘--w—--—— e

CelTET s. TTTTe. T L T T R MRS snu.duu T

;Jz‘:aéégﬁJ“;:.lrLcT = . PRFVS . XSECY & " S aufpe bs - Chnle

6.0 -1.00C © Ged © €@ - S G LeG - - Geu




TTHLS nLH EXECUTED 00700/ Lzels

engtesnn ! enpn

"HEC2 RELEATE ‘CATE0 NCV qowmmr:n TRUGLSTT
. ZERBCRYCONE ‘=70 1,02

SHECIRICATICN =€

ou!n-ill ate t.n -

-.-Irﬂmn sﬂmz_m.? .mmq 2 ..nnmvnnmn:nz z:.m...mn ;c:.:mm ..._.mu..._. LY SSURFARY nq m:xn.ﬂi_..l-.uq

Anhuf. S by T e E . "~

<n _u_..DDn leﬂn, n:bt

..M.m.nc.n PN BT - 13 ) D15 88¥a - STEMGLT .p:.:_.. .W.I.ﬂn.:. ENC 3 1LPalL

0.01C  .4200.€4 8,53 < : qs ..,.n..‘..p_..pv..p.u 203ULC - wew  l3€ed:i. cluest
-03010._14z00.€0_ % . A.ﬁ,..‘,.___u 10, 0.0 % : i 2 (i eunzeud  _<uddeue - .£lerd
~Wa010 T 51920450 - WhG.3d . p EREtN) ‘ BREEES TR RO B 7 Cov T Tuvdesd T 1iSa5%

'c..c:u MEA600SG0 - S4TST CMELLT ST A T -3 ) ; : £ ) Vew ‘218desc - locald
k_.— 010_<-6300.L0 - e o S : 0.0 : - udcnnrc «.,..scu.._n.._r CMau h»#LaAp Lootlele

— = . B - piiapiniol SRR iy Ul s gl sl

.c.ntu \.hcc o] | Tas ....mm. U - ‘4zdaUd Ywlziuu : _..:u...:._ PRI Uew hpc....hu. T ldeny
}N.mocc..‘. Ade.u0 1473440 L}luw.ﬁuooc p..:L.rt Luem,dU  Ldulw.du . Suddaee NSau

PN -1 B TGRS L P T- IRY | PR pacies s ¥ & T dudmand T Tl Qv T sBaun

§ . . amm;cn KLY T T Ry Ty PISTh ded LT ANIY, - euTseud T PIPPr ~lerw
casl.19. | S - owa.cu »NM,.on :.._mr..._.cr G LY i n..m...:c Youw  alelaky  £iEakd

e e T . T T 3 e vk ks e

- D.1iC 4c06.00 - 94%.01 - L Ll ’ L la o pn.un_.un YUl PPLPVN] “au L4 enud [ IV

0.110 420u0.300 950 4T 12, .F.CC( AZ3aduC hfu..-cOt [$75.0 . LdLwadu fUutout  Jdbameuy  m3eed
~ULI10 C192GL007 946.38 Lo Had TillUg .Iu!...u.oc ; E v : 2uldeodd EPATIEP NV T N 5.l
USLITQ - T3RU0.00° - 9eBLe3 T LU, 2leUl 142300 : TN P R § . Lud Ve L med wucheus vaul

c.:n £5300.00 951.29 . - : letl T : LT S - alidy i Mea  geeledt  clvala

‘ T T ST o . - = - O s - s T et -

U 120 4200.50 ° 948.85 - 34400 63TedU | 165500 . 04 - LS4elu  Z0dw o0 Weu  <asdede  deatn

__AZ00.40___ §56.54 REILL el 3. PUTTSNE Y INTIV I L P U 4%d2.0d  cblNand | cUeSardcudtans “Sani
Cilwzo.ua T N T Ry M Y Y1) o AT UL vy Vew  cughenn “heut
T agdoien. 72 . 2. . ST ¥ P TV RS Ty YN i 1-J P Lolaa00 | (UZwadd’ - Uad cuchent S e

Ow.cnnnm L TLY sl v L A3leul . dSuuily D.L L52aui Luchaewd  Mew 4Iudsst  Audect

0.120 ..:c._ ca  95C.45 - lady 43kl ASuuauU - [E] »r..b..cc hl el bew PRIE LY SR PN
£ _Lhiun.oft | 951.49 1 Aol 435.00 _ 1975.u0 _ 1975.uc 5 BUEN UG ZUdmend  Zugmalh vamn
. D.130  192u.L0 Gat.bl eVl L dsceld TR aN.dl Ul ] Eu T T T kwe e T Avent
.- . 02130 34ug.oC 948,02 . - .00 4ol Le?z.ud Vel »..:.u.:.. d waw Luduarin L3 PR
04130 __ 620W.60 - 954.43 o3 - h.oc . A3t.cy lsudau deC ....C.r.. cdutai bew  daveafe Mueanid

C.200 - 44BU.CO y51.50 - : 9l.ou Cbivedu. lhcsius. - gew Lyltaul  cudeaud e “aubern GAfate
‘Deduu 220U .10 652400  13.20 L2vaudid 1t90.02 _lI5].al abibeus Ldiveut LUl sy PP TYWS citalc

T0.2C0 7 T 1%20.C0 7T T waL3l T AL T : T 228.80 TT1I86ET0e T UL T T s ee vt T cudmanie’ Wev | T quszele tleuw

D.20C 3400.C0 945,15 - 3 Gl EFLIP] ,hcw % I B 1%iu.yu e el wad - iclweil LT T
D 266 &wco.oom 955, oq R 1 T - [ ASlu. el ZldNaviu ] 42p€.2k  Souesl




“Tacnen
ALY
tascry
LLEE LS ]
Ta*sar

“pyepec’
tusrze -
hLRET
TFeary
[ 21 1
spetag
.ﬂﬂlﬂﬂm -
ny=3r
yaerey
npronp

EYITIY- N
sF=Far

uuoﬂnw
u?.naﬂ r.
racpre
’J.Uﬂ‘
FeITy
hﬂl?ﬁﬂ

uu._onwn ...
337>
camye
WPy
£I*ar>
uwruumww

4-nus.

rr-ﬂsa,

STeerer

..»aoﬁum
| maepar
£3TTL

_tcrerr’
Quo~hd<

.Jul&Jh

1Rt

.Jw-ﬁuaw

vaoaner

.nAen:qw

R R
TASTANP - ARYTTON
o-n aneYINg

e L
ThUP >

muo~MJu
.o*n

“EPTiEeT

3L-won4 T ep. nﬂﬂW‘

vEISTT
DQ-ﬂOtu

Ju.me
ou.men

peang AAGTLS T WA IS ITE REE L V15§

m.:.x;u :ua.

e A i e

o d.
ot mq

TRINEE -

Dh*n%h oot oTsE

oose0

e hy SEIE) ucummsnswunxnl,

ren
arn
ren

coetn> neeeasy
nASIINT  AH*CIRT oo -
NOSETAZ S arceRRY  Aees

AN IN” aneERLT  NDCCPLY
aaternr onrcpey fre

Py

- a0
Jf'd‘ﬂ'
sreTIIZ e
INEEETY InTLFYT
LI TN b B e 1]

Rt anpY

Fo 0%
L)L H
an*nsz

Qoam
noeag

oot199t |
an* 193t .

na*rTodY

JPlﬂﬂTﬁ
‘puyeROTF AN
SHeFRIPAT - Aep  apeRlAT . ANSTREY DD - T AnerIay
£re>rTr L areIETP INCITAT FOCTRST.  CRTIRST DDe7PAY
areprer ~en et TIn? anernry rep rencat

U:Hﬂﬁww
roToLAy

wis speFeLt
wnrerat

s
.o

LT
nACTRETY -

yuaawﬁquq

20°0625
JTTESS rocnsh2
Bh Ayt LDTOLRY -

SLUHGA au*nIsE
C9T*e58 No=PISE - pSER

63
050
_05€°p
peEmD

Fyrers 3CoCh
122t
_ vETe

gocey
AMET

19.4-:q anet
onet1INT an*t .
Sk & 6B EWER T LA S
o0 tTaT. envy
one1

\ .

Tl entey
. -GutEl

cc.amwll.oa.omMW|!€nn.a
13~zcs ontnes?. ann.
52%6%G .aaya¢a_ _oeed
6y°%Ch - :u.aumm a.n.a
(AR L T b 1 onm.o

D s -

axser.
Le*2t
L LE

nen BRIIOF | AreFPAT . - fen .4u.anrq
ren o:-u«vv, pr=Teny T opeol nererst
L MRSOINP . - pRCFCAT

anTRIN> Ll L |
lalabd- 2 fad-4 DrTrEST

saereEr

pmeFar?

T pntrest
oo

RIS B
“YetaEsY

£
e e e

= “one > vnaq.“ ren. LIS 174 B
anerRey aep- o
I L. Lo -
eATRTIRT T pATIALY
19-nuﬁi .aﬂuus;w
.fl!:.ll‘r1
(s B {1 A :ﬁcmﬂqub
nAcEIn> - pacomet

.szjnqaqwa predacysoovn T -

rat3tp?s LTS SERCLLE £71

--pneeYny Apepaay” nee

Teherz ALp - ¢ t ‘78
e
pams
Froney?
a=n
sisiaE
IR EICFT . D0
; ne
AT rETZ
ren

LC?Es T
- Jﬂ 7RAEY
L ﬂwu

‘ﬂ.’"“
ca=yreD

Centresy

A

LI A4 A k4

ren L OpeTRET .

[

gt PR

- OOTATATE - pOeAZ-

0y =2T -
posnz

o=t
. a?.aazﬂ

epenz -
_paroz
o .!—war..‘..__,.
Qﬂ-un
=

ua.M

e =.1wu
a:.aav

- mma et

DOIVOU.;.
On}ﬂ!

ANTSEE-
0ncSEE

ARG
Trenrp>
spencepy

osn
. gror

_drTasst
Rl -d-2-2 &
‘:1jrnﬂa

.unr» dman

r...r..ﬂ:.. adqﬂno :

g e

e g L

ou;ommm .
-po*ocs2
anepsnt
ca2coist -
onanIse
~an T gEs
BITOEAT -
auuu¢m_
P NIGE .
-oararse

:lh,
15966
Ta-2ch
(§: 20T
ax-red
ne” num
.er.amw
SLYFSE
12 Mwaill
Oqﬁend e
.ﬂm MﬁJ
S | W

LI

BT
a2t

i

RO*sT
NGRET

8éE"0

0ZE0 -

e
. ogZy*g

~ereep

pTEer -
315%0

8170

G~nlb

‘otere’

S T 2 N
- &gear’
TE=D-
ST
ERCET

ST

AL
T enfcol .

POLOTGE - 00€7D -

wm-ﬂn &
ROET LIS

_5. oFes_ ‘oo

ssao.hd\.

NJQB-0N¢—

4.¢n;
.1a.am

00socEv <
;quUQNr nmN-d

:a.s~u«
Jvahrﬂ
n:-OQ:V.
JJU?U?‘
vw-unau

By

b ...-v.é.u_m...

5

omﬁana ;-um~.oh-.
1 R LU CEZ SO
OYL0ZTRT. T 0ET® a--.i:‘:ls
“93 002y S 0rze el .
oo o~¢ J:nmm.a

500 TS
qu naversy;
"“.« - JIQNMQ.
OO QT

treicaz - :
ouanﬂaa

RS l'.

. n_.uucqpqsoa.anmunmx
T Sl O o143 LI

e

;mfnnoai.
 STITGE™ .

- au.uu¢mr
5

1Jo4m ..qrcﬂae

anunnmia)
nen -

»
Ji'VQui
.oﬁ-rv:v

LLTTS T J-Jhwqj

L B0TRLAT -

rniyInz
nea

u;enn

VSR,

hm:zu

FETETES

J q.nk.!q St Y

PR, .,I!cq\,.:-t

ﬂuﬁ t:u

i




CIGEN.0 | k%i

o seewe .l TCMSELT G SERTH. oMk oo BUEDIS mu.? | _STEMCL T-UUSTONL .mzru.m--..,-.urw...»m

. OwhGe . 38rageE .mm 1303327, 245,00 TTIAQI-00 - 1nasa23 o eg L3aa-Z0 T dutaes | X Tdani p.uwﬂ.....

A 5= S -3 ST PN 1o } ki r et idsoe 342.CC  TeCi bl _3es nc&\# mevwcn.w = fydvaud .thhor.t

T T TG eedC T t840.60  W50.se T ieCo™ ,..{ﬂmf-nnat.nu :.Tﬁ it v Nuu.r.h-. GELoelTT
© BeRJY 2890.00  SS3LERT . ldarE, | 332:00 L R4BSoR. o oL cgusblud
S RBRLE 5230-C0 %6075 | IN waT-tmw.ninclh.wacw;au agyzed. . LIT 3 .mmwwuuwrl L

..5.45 351C.Cy F5howe . La.th T (.04 - Tadeodd  THssotd . © LSnr.ub.  qublaui
G 10 A5I4.C0 _ 95500 i-..T.n. S ..:vE R I} r..,mwn..-w. ..iV.. u% _zl3zviei_ _ fullecw
THedth T JoR3aS T C Fo0.43 Selz TYeEN ekt - - Ddvuaui- B0 SRR - P IR

"G40 2ewb.Co H9i.sg | 1iep2 T Ilae G rwu.-.‘u@f el avEbawG -

‘u..ruau.r...uu‘m&..i% ew&.un nvk.w :. :T:.r..E uo\..?rw , .h..u.... —..n.....rr u

L OnEET . 200 ‘au.p.;.v .-w s - r ug B ‘ S O s : Yot L d .... et .L..un
ﬂt&ha. _ 353000 9S8.0F 7 N _EL.GC 1w - »wsu,.ﬁh : ; J—.n&ntn -.ut-.h.nc -1A¢¢P.n.- L euSLsay. ._.thlaa

T de%22 1o4l.o0 95u.44 LS & 3 Tiiate ,,.».chnc Ifew, o Tl T LSew T sdisune

L Oe2C C 239Q.08 L A52.e2 I - Tdkua .J.I..!Z Lod5iad T ded (A rdveud | waiaid
s E wuuotn: 958,15 B85 TR isiolss uu,ﬂ Ia o d.u F auillefi~

.rlr - lj[l B e i e e T R

DDk 2BIBER T wSelke - li.da ¢ w ctl. ‘T4téaco i rvh.r..b LTT I rﬁni-.i a...?.r: -

0,38 __ Isluoinr G5%.C2 - - 13.78 leud  _ lelceud 77 Iab6er3 433053 Proerodu | Sbiledu

e — —— - — e TN — e i

Gad3lT | Lokel B - mwn&.u, RS Y [ RETIRY YW L PR | ~dal TiLanhouy Hulletu

GuAdl | 20983 T %33 el 12-2% - IR T3 T U N K fa3e.hn s ual LY RYIReul.  l0lYogd

ot 2N e —— f P T e T T e e TR

CatdE 8254400 - cmncq.._ _i%.ze Uk a8dacad . kErwe:t L wem r.t....,.rc JeBLlice

L] ST T S o A2esr Ersaue 2Es5auDd  locé.wa et .
L.wGQ 35t2.0g o Elfend X&haadud Lafe.pa 1sInain »..ur..:u. : SUaTa -7 .&Nn.mn

Levw 1svuaud FT55.%9 S S T R T T T R PPy - n»:-nnw.\., Calw ales

1.J8L  TnYtiewd 3,85 A%, &1Ll 223501 liboaus Bad - pydlaiu : - - E3Thei’T 7 thlans
H L S S TR . ] n_.vnra N.uu c& -uu&.co Dol : i an:.nn ...,.ua.am

© il DenEd 3u3uoin wow.sd ’  lEwmug  en3aU9 8. Tlay T el ; : 3" wuurai .m..qu..un‘.
o tliNlulw isuid | 933.25 4 ﬁotnLD L. ShEsadd P.mw..-!p-ﬂm .ww-lﬁu.-,or_m.ul..:wutu Gy v 23 kv~ - hnﬂeﬂ.sv& XL P TN

Z 30 T lsmULCU Fhos T TekaleTT 2993wl LTl dd Sew T ksEwend T aweiacu T TN o PYUE LR Y A
2.080 | BYU.Gi Teuadd  2%%i.ud ASESST2 Wad 1 -riwBULuG ’ T L 4bzlecd _ESEewys

280 S350 .03 -!,.,.w.mxm 1% -.,.u.-ou.ull B I L - I L St SN LT S 3.1 T DAV e |- P e S T lhm..m..«. Tadlezs
2.1347 2hig.6o S5>egi Ilan2 eCa2d  (ZHESI.ER fula.od pnu Ly fueuts | SULS e, i . Ctani
2138 Flulls 3 ieedw ALzl 37elewd iwlesue | 19la.Ud Lutes g - I a ey ov] RE E
08 - SR PRI IINE S _ruu-.-» C Bl de Evzl.Ci disiacd A%l eun B PEPIED § N 1 T T e T mSeus
2-12d 28306 L5adl lisadd2 du2.ud B OY befoact [Spv tafoena Qg lab . RN PR T AL
N!—w.ﬂtiirar.-mwcvuhv . m.w.wou..v 13.00  _ 802.G8  2ieT.de  1STs.oq |I|.|.r|,.m.mr .__,.-u_r-ld.. La ) . - 3 2
c@elER  351GLCa T SHi.mZ [1.42 I.U6  3T92.0 iSTa.ud Gall | tafucud  edlzews )

e ZFRE L A530v03 | Foellu_  b2.28 _ heuid  I¥%teie | kwlE.GG 197009 "' Lwizadu . d0E3.0U _ dlzaedut
T2.112 7 T leaucte 95Z. 08 Fede - laud  Fi%dewh | LG Te.ud TUaks | 1BiCuni | akciely e
- @113 28%0.9v 354,21 ICakl - LeDid 3i4b.UU Lwivadu I 2% SR T8 ZY TR Y- AW Ty =
D ZAtT0 | 525Uty v2i.Id 3.3 Lodd _ 37%a.dd  Lwlaaui wat T lulo.cl mcw\-rn

ZalZS ASlUecu 35,56 ilate lasdd  2eic-ud Aulo.da Oew  hvledlu wadaetu o L Awadiiu -
___ Fallua I3LLLTE - Shbawl _ Liasa  le.du 24ldeuw latosud  _f9/ueds_ Lufceld bttuocu . - .It_..m.r.rr -
2.L2C T L8RS eny %53.zi T oeemi laact EEY DNVt I Y £ v e T abisada R B .‘hchb.o.rf
% 4] ZH%C L 21 ¥ iuaud 14 .,uC Jaidawi ivtaeat Pale telesne .rcuh-.__; o Zdadabu
R 01 -~ T ST LY P 14e%l . 14.0u sakdavd 14Te.uy def ) p..?nr.. POV IRNN :

. e T2 s e e e v 22T - - h . e e e e R T -

"M‘ o ALt 1 e Bt ot b 14 o s b L v

"

1o ey

..




o ¢

@

3 ometh, anly

EEEET
nreaT

InenAr
rae~r»

qrwdat

(raer?
szenpr
pa=en
arerTr

RS

nrevyn
—nmae
EERLTA
srenz
An=nr

[2 LR
Aneng
ansar -
Ameng
“ning

TeyTArY

apens
eny
aens e
Anens

rﬂ-gtg
L Tl [
=re

[ ameang

WL

atol i

ts-»ri

.—vlﬁrar
‘AnenLY
‘maezor O

Trper?

LU

Taranlr
ravennz

R

(IS L T
notATYY

Tmpezmuz

Afrr TAy

lnded a4 ok d

CLER St

EESEERES

Foa TN

amreTeT-
L maseraz

g AT
neITRT

aseprNE
e Rt
‘nniceay
B b gk s
maserey

nes
TERS LN
ren

CiAmieT

LT
R e T A

Ladabt X $21

T

LLELLYR
LEEELTE B

SanAnmIGY

BTt

pen

e encsT

nen

SEECT VL

“-
Pneeray
rL*nre ]
pRTFIaAl

11

AL G ¥

ULEES S (I

ER LS -

134
ALEESE )
rnect3
onerty

-hiTiw--‘

ST"1%96

AR

2t ive

&7 asHy

ety
[ of ARt £ 39
S06ISC

—

-
(32,1
e
ﬂ:‘!%ﬂ?
[alallad
Tmen
LXY.}
e
na"ryay
nen

ARTLTRT
na*gTnT
_pnreyer
na*LIN>
narevns

ﬂn-'isi'

:}g. c,n" -
nascpn’

no=z2A?

L RNTCINT

e TR,

INTNILT
LA YA A

LN |
B R 3 B

[adest LB

o°n
30;rtf
‘pep

FC EEPY.
[- L% £%)
In=weRY
T hEaT

FEohngy
N A -

.

IPTELART
raccpeT
novepey
naCqreY

orECieT

S e

[}
fiep
a'ﬂ

TTeacgrat”

nen

ort LAY
rq.rL&$

CLecraY .

BTUELST

Frovrei

e
P
L T
An=cTnT
Ave

ans570?

TRReErET

as~eInz, o

ST
oTn

nen;

‘Oﬁ‘fz*l

AnEEEST
. ohterst
nregrsY
Ruchi i

.nr-q711»
.ﬂn.—,\r

roTezor _ morer

faseny

rpecEn?

~ATEI AT

fﬂ—-sﬁq?

1ﬁ4=7n7j_

"!'l"!'.’l"?

D Anezaay

hen

arTSTO?
nn-’,n!
zp-c7n7
-qn-:7nr

“ﬂ'cfﬁT
Dﬂ"1$1

ETTT-IRER :,1j;

‘nﬁ-f!&

T rOnEL 51
O"'?IBIT
LANTELSY -

.jbpf(lﬁf

‘onTzReg
OnezeNd

tn=Tany -
cpvIensy
PO THND.

nOe2afy
BheZLEY
nerTeTY

roTISEY

_prrser.

Rl i T2 TN
TRPETGEY
Prf!ﬁf?;,_

42-~1°t~..f'u”

TTnen

N so-Tati -

‘_'—.-‘—-.

L agraTed

S R il SRR ol

- i
Yooy

;_ahy

) S
nr'ﬂ?n’\WFQ1“"I*¢g?

- g
TLECAAT
- nf'uwnt.

B Aoad 1) o
Tfeeepiyt

- ‘.F-ﬁhﬁt

oo‘swc:

qn-:nst 3y

$°'?1st‘~

e
oﬂ.n;

T aneas T

. preag

et

NG - ayeey

511
Jteem

TETE .
N 1 17 N

GLTe0s
/54388
LY%SES
CETERF

e 0e2%
- nee2
R 10— 1t A

TTEavrTeE
1ReTes

on‘DIGE

-
-

ceprc

copre 7T

fopee

Bo3as

B

oty
- DEIve
051vy
nel*y

TeEvET
gEenT
Rak

a3
o0°1’
nn-t'

T

R21417

09'*?;
-Fe”

T e i

A CT
€T-6oh

N e
- BFeIRE

Do tiudy -
neonESE
_ONNedT
e -aTeT
_opeeysE

eI

GEIne
SOELTS
LEY S
PR L1 e

FILLTTS

JsTies

B0-Ces%
JLotonne?

6 PO,

In=E96
lE‘f%ﬁ

- POTOILE
E“‘C’CE

-. Qr..-'-tf °
ol

zz*»va
Tmperes -

€T YT

Tazezys

B Tt 1

L A TTENN

OD B‘Z‘
MPTOERT-
_od*nee
AL
an-rx:t

FITEY
c2nov

KT
TEECTOS
PGOTECE

eFeTas

%2796

- 24 4 B
~5W'F!
tl‘l
I“'?Z

zs'ol R

BL™5SE

P L L L N,

CLETING
£ 096

THe286

60‘0'25
INTLEEE

';fw neay

INTOICE
GO DISE

“hiessE

TETEY

DZIY.

_GZITY
azt*»
4

Thyyry

ni1’9-

JO!‘#

‘op1te

noT ey
I'ﬁ.

Taryte L

AR

0D GHIY -

I

£A~IICE
CO‘?ISE

ﬂﬂmo'?:
_Doomy

Lo e i Dhbad LRl

c-gx,

pns1ee ‘L.;?;?f;

Qcpﬁtut,
tﬂ‘ht&T
S'"?ﬁ!

ra-~;«7‘“

ﬂ-a\,l__~ ; .

nh’ﬂ]_‘h

L orinee

fEﬁ?ocs
- EBTIG6
_ R1tEEE

c-es::“
QDOLEY |

S00%E.

10

on=oeel ” OROTE

PR ot e
L Lo

E¥TDSE
'69'956'

4

oIn1SE

P NITOISE- | -DODTE .

2 9”'ﬂ5ﬁ‘“ﬁ ﬂﬁ‘ﬂﬁ$1

!“'TBET*‘;FQ;GQHE

PGS

oty oe~aceT

=z
—ePNP -
nn ?"¢,

s ekt

NIRRT ; L

55’“&51“'ﬂa‘¢$§f~

. TReS0C - - ISTET
Pﬁlf’?tﬁwiﬂﬂ‘,in-_;'

-mfrlﬂ'
FZVIT
S0

SRS G-
- S6TESG -

0O-0SE%. L0812,
. DI DRz

D0 ORTTT .

15*7Y

-saac -nu?os

IS*t5s

-, 9ET9CE -

-

29*NISE
02"216E -

N
TOeTT .

oeTEL

ﬂﬂfﬁlﬁt
NTNREST

ﬂﬂ'ﬂl 5! e’ 3

nﬂ‘ﬂ:st nﬂ‘tzsl T anregats

QO'QIST‘

PP’(l*t -

IS,

AR 131a1w 71

<t -
25701
Teeh

ﬁﬁ%x,'
~roET

7ETRGR

:-\—ZE'§$53

"19'596

oo 0625, . t'z
ooereRz . OET 2T
OPNsuY  DEY=Z

ﬂ”'i?it
't!ﬂt

PP AL
4RTTY

75 0C8
AEZATE

“DE~016L . DET"Z
05"RISE €T

S!ﬂ an:

CITEL

LR




@

te

\.v-

!nl..lll.\lf[lll

—

L i

S

mnnrn .

tmmr

- utuu

H; u.pr@ .mwwn ga’

L5004 TISIE Lo

QDOA#N
- OJMNMO

L tqmrﬂr

chﬂV. - &15550 p;ﬁnwwncc

“2.330 lakdITO
u.oan VIR
ugu uupp s,

96%.15%-

T 983iad

a3 :nqutﬂn‘ &Nﬁvvcuc
p;uow‘--lcuw.crg pird 9 UYL T1g4To08 "

JHMinf

gn.aeu uwnaaaﬁ
8.00C - 3SLUL3

;uonthc.

. SoToas

R et PRl

TR ;r.J.

m&rmoc:.

uoouu wuhﬁrvt

LY 3

runc-nr_

.,.oannnnlinorn.u
USO80 - 285000

T

aaaomm

TS T S e T34al !

Bat .00 TLT2Y

nwﬁqvcc : p .

nw vu

. 1n#u|o:.anRHanc" rStosen

Ealaell - “1aburay

F20ds5s0

- .Jﬂ.v.un...w IR mh

. nuaunnc. - 5250.040

ﬁaruun

_AsuE.o0C
LTa0ul Unuu £a

..acnvua
95%.51

[13¢0.00 CEayaida L rEpz
<8 e
.mumtocn

X
Sy T
7000

2890.L0
wNUQ-nD

1650.007

- 962.3%-
-~ ﬂuﬂo\h

T owu,

LRGN0 Jnsntfl~

.La#uﬂvcu

-.ra ;nums.uc

R S T
~Fe 3G

quzonu
LLSInIpoge

0-a+u

~

STZ.la

e & P T

- Lﬂw
hhﬂﬂncf
uxuWﬁwunc

-Nadw

Ta100
- T 100
Jraiee

| 289000
uwma-nn

B LTS

T S&EL54,
. GTRLTA

Jwﬂmrnmi

,~anmt04

Lics.ou uurvamnon .
TUIEZESLOU L rduan.n!-.d
O FECS2%.G6 -1 3 Fh

rﬂfh&[

wmvll..u

fraira

..upprn
Totlc
r.xla’
~.Fella
. _T.E1o

uWHDonO
et et L UUHﬂnﬂD
Hntﬂlaﬂ
490,08
sUBMQ‘GD

T wri.e?
dHNamV

.xn Sl

913,458

PR TS

,_znqr.amn.

RN
la00 hr\u:ro&
Tritu T kusauto
 Hetid “RGHEdL LY

—ucc ‘—rwunihc

13.02> :
Lhuze IR
iLe.il
no'qv

‘wtebnlh
T Lekdans
.rq::-hu

-

.u T.r2o

ﬂ-HNG __3515.03

UWPOICQ\

2.5

Iy

v

e - -

.-fnrﬁ
a-nr

—uofu
1372,

wnmhforF,
B 2 =TT BT TL WV

T leeg.cE
289,00

G097
© 9¥L.00
‘913,41

Jip 75 0.3
‘lz2.a0’
6.1

LLC23AsCu
nnwui.cn

Fr 827 11E3.07

.{.cn
S.00
mjo:

S238.08

Ti3%10.¢0
. 351c.00
Ae=0.c0
239U
MIVl-fO

TTe12s
T-130
ﬂbnuﬂ

9717
cu».¢~
259.0%
TR0
$T3.5L

—_ e e e R

falals

p.-acwu.rc
" th‘ifL

. rfunvrr
\”vaﬁh -f.l

e
huu@ana

L lriide . _.T Hﬂaﬁ-cc

e T

AV ekl

e e S e =

JMhﬁblIr -

SLaht 2
Tdlualsa
rkurwnu‘«

‘”H.u.nccp F mutlfb #tuuwrnﬂh.
EPmNUIC‘

o hfﬁb!t(
h@h\!cc H.Pfkvnff.
I ., e«
-.-.I-F e B
T Gew ,c-x«wucn
Jal

T
* <

ﬂrrin»r b
ln:uhc:r

.-urmap&-

..Pnuf!oe‘

Pfl\nft “:LC
3 - Lyedhi ihhatnt.cﬂ
T LRERL T 21508

.,fhwmu.c:.\ dtTedu
h...-__.nUc [

“2Uuch UG
:-U...I.._.thnnn

,pu.mu.; 1.ad 1Ciedau0 b
33.73°5.  _l.ud RCSAUUG

15. 45 L 1edf 1L8wG.ud
s 2433 15w GO

i9du.u2
lasy.23
NQU(ONJ
mﬂmwoaf

Baudd

L Taluea
. d-g00
&.uaa

- B389

. 353040
510,09

2690.0¢

Lot 0

S 8T3.1e
.y 17
ahwucu
TE.IG
S13.¢4

hu»rnhu.

L 2yLzaul
Radreel
»emmnmmeuwwnm..p

Ve Pwut-rL
bl IRV} ASaD LU

.09

ctalEl . CLet0 Livheu.ldlu . T

iﬁrru& 125,40 lecar.lu
ALalrd- Iiwhvcub..wnvfhorﬂu
9eF3 AZLELLU leteblCu
Lielw ltowcs.uJ Llodi.el

12509
1.k _»ujcl —nnouch, pwn1'rr

nnrlcuh
__A¥al-lZ

T lecyede

$250.C2
ey a2l
T e300 A81C.Cy
X L TN K
R Pt
9.08G
[ P Y gt

lé4u,.udy
ALBU.C)
5230.Cn

3Blu.0d

TT4.C3
9T6 .02
Vel
9713.27
ST5.Tu

[P P

wwuum.cc
i1135.00
Liiabotd
11735.04
F YO

1LiL.Ju
1Cidaug
e TueuG
ALY (I
I TR

flaths
L2.2¢
YY-Fe
19.77
Li2n

—P«unrh
{5 =% 5
Y £ T

LTls.le
ledsant

- —r

B B 31 Y

el - k@le.Gu.

1931.72° -¢~nlsrnr.uf»cutn
rdmﬂuﬂﬂw nbmﬁﬂﬂf .w;
Asdacde - euleall

..waﬁn.nr 4uleata

e

- S ol
L Ve

wwb3ale’

et

.Lvrhaﬁt
N»huamt

=Sty

Lwnu 1§
NCthtuh
c.nilllwncr %Y
wEldmend
hFhUsuh

Lew

Hel c sl at
hﬂprnrc
lpFLHQQLl
T iulCenu
el
htrnl1L

LU ]
__18edgss
Uan
W
_utel

hfuu-tc
P T FRAR
T id4asud
ﬁd-.u\!t[
h-n»lrn

© med

P
.-arh~.np

lvtﬁru:.
Taladand-
,hhcu!*n
n»uuabr

et e e S L2

c—Sie
- \1.\

ks
K.kht

ptwors
aiwadl
cERLEY
6ur-r|.

nwu-wn

.mhmewrr:

hsullu
\b\.uUr

uvhota
t&&

ADPChU

,:.M-Ah‘

.Jﬂwrhp

EtLedn

?hﬂdcfﬂ

tAdhe e
M—o.mw‘

'




CFAGE -
ENTEy ruu.
9.10C . 2869050
A 103 7525026

) "'ii.-.r:o

xet.m» u-;a‘s.ub
n.oe;' AEESAC 1I5I3,00;
Py S "xf.-;.au L l%ddeiid
ﬂ~%115‘3.¢u

a0
= il

{bIQQél
C$Ta.5
97543

K-lﬁa-oﬁ a&&ééf:&

l.oﬂ 11146.80*

1X.73 Ae0u” X ES2vatd.

-‘_WQIand

. _g.a# e TESUE 2 RN iE
el
) lch:) -

L ] ’LS&#.&}—

‘-4§‘*:r=

5 .
<E3Ta ’STEEEL

lo‘v.!f
LilGsaes

xrhu-¢n
k?h;-tb o *-Hlsscﬂﬂu

Y . —Xigeiu¢~

T
xs5cxdu
Ti%5&. 00 JSAINS .G

le’?.;ﬂ

Luew.id T R.0
ARCGLIL . lmSdill

> 2% T P
.L20kada -
ALTSAS -

J'lu-édﬁﬂ
Sideln

- .00 - 1X9Zaie0
12,00 xxsse.ud

T dewt

N
12.5d

. 11536—00
‘12-00 Llﬂ:b'aﬂ

- 9-138 TTlaedaus
. F#.130 Iawd.to

G;I!O SZSE.WT

T arei5T <

976.25"

IS8
TRr2ad
R E 5 PN - L
“4Tfoa26: "

Cluenl

T lgeiy

'“Lbea.ss

Ilbuts&
thh—lE—

L.uo
-1:cu~ AXS8Fdaua
B PRTY R 25E1 S
T La@d . AESITL.CY

c_llals

‘Bed3]

12,50

351660
_ .assyice

IG 300
- E3.000
13.003
- ¥0<0CE
 1dev0e

T EBYd.UG
. 5233.b0

laagsou

CTh.sT

STT.39
Sla.au.
TS .45

'5.91”

-‘l ac "

Fno.uu 1¢?4:‘uu
JdERLLe
T1aavmT 12125.08
lﬁ? SC  1212sudc
=lr saé tzr&:.au

Adees -

e35

13.t00
10.100
B N B £ 14
¥J.1l0
10.100‘

3>l

2390.Cu
“SLSQ-OG

R TR G Ny

. 351 u«rﬂ'\l ‘

THI5.946

G T2
L LI T

GI%.5%
s

' :.us
ALY = o 1ESTeun -

l]?c&-dﬁ
13aZelu - -
"lL-T-QU DTy P
. iC571.00 BadeliCu
-'1537-00 LITBZ-UU

Warta
SIS 1\ L
id-i10
lv.110

lﬁld.CJ
3510.C0
| OUN. W S
24 Gaul’

93122

org.7s
. 53C.35

MY AT

L %.UC

T 33ia63 -

IRV
L FLTE

CLaww 13In3-u¢
Iy 13 Tuid.id
G0 Llaul-
.00 £3703.00

10136 5250.09
sredcd
_.3sra.co
T L640.09
2593.00

10.120
o he129
TTi0.120
Ig.12C

“g80.28"

_Sdd.dw

TG ITL04 C
LY TP
w8l .96

S i1l.Cu

12443

ligduwe.cy
L2ELh.UC
‘Lioubeudd
13gubolu
_L3cCantd

23.04

__23.u3
23.uld

2daud

Ll.ba _

1.85.
.2z
12.Te

- Llﬁi.dﬂ
Lmdt oLl «tls:T;Jd aﬁlﬂt*bdd

LiTd8es -  Llu :
T Elbneal

RTINS

EETIV % I

leGu XIFE3.50 T
13763.C0
_Li5%-la

LLv3F.ge - f'"

N l:u‘q?‘l_
TTREYaoaE T
‘Gos.au

Lal - = 1'35&.&&1

ilasedu

Lkl vke b

»éL::.;l_'
; 17&-4:

. Cls&.:;

1‘GU.LU\
Lﬁeugud~
1 .

s
ll!oﬁlc

u.a»

bob .

ded

Cleesei-
e TS O

- loaleod
lnﬁc.:b

O-U ABCIeNn T L
'Lil:-bo R 5.1 W PRt T S LN LiIIL atite
TT S wea T BaewaUd TINAkILE T hed
el T ouﬂ ¢ujl.uu

i -3 1 P
gl
1diZ.a8
_itealese

vale

‘we3edd

S &G@edS
TRLELDL

"lna.cc

‘4@{!.:5‘~3ﬁ:9.c4

‘J”d--ﬂ
L

[P LSM%-Ju td)..ud e
B zUJ;-Lu T
‘h}-s-uu

[ PR L:Lc-ha
Leiz.Co l?lb-ud'w-lJcﬁpvﬁ
iScSsud

Le2dade

?“sts-uu
lia».uu

T el -

Zudlebd

eusialb

";15-03;

et
RN
dudeteh

Caduatas ”

vaté.pc

Zuigany Zf

Ual

e .
Ed3Levu
cual-uu

lSnb-nJ
LSEYeul
i O S ey
lsuveny
lvuv.uo

on
lYl:.Lu
‘UOU
Uato
wetd

16lie%3
L3iBawi
. T1N0Y e

Lol '¢ua;.uu

10,12C __ 5250.u0
e ERCES
WA

 15.130

I5ic.20.
©3510.33
$0.123C  lasb.e3
Wal3dd - 289W,.04
10.23C - 5235.04

9dv.23
Hod=S0
Y & AT
975.50

94l.91 - -a2

11.068
_ll.7s

E£Xe -

128Gt w0
Adeulicu
I ELTY SR
QETT IR

L.ul
I 1)
TReld”
l.00

S Teuhs
lv.3C
Tl

SECNG_ Q.

CEPTr

- 1.00 *1386F,0u "

1157, ic 40 ke Ul
Veld
c3ieud

TuIiawl
¢n;1-dd
‘UJ.‘,W -

TleYs. i
19u%eied.
Latweru
0 L TRl FA Y A
L90%edu T 23Lledd

Loléewl eti
dvivevi T 19i5.L0
T lwbyaln weu 7T
lodwadd ‘Gl

LTS Tavwd L ded

Uats

Ut\d, B

T Abed, -

PULEPY N

- eudlabn
éualasnl
ddlann

BB le

sunGadT

Edseda .

losui -
helbs
idiealz

ctsats

eI ietl

Tedb eln
2udlain

L AUDe et -

'£L§h—

LG.15C 3510.Cu
NG LSTE T IDINaI0_
“Lo.L%0  leAu.E -

EnsEL:

950122
BN
q!?.l?

CLM 015,

$C.00  15857.00
80.ul 13857 .00
$Caci T I3Esdein

il.Zd
l: 9% -
213

Lo lSei.el.

$5%a STEMCL

STLhR

. STELLR
o Uals
Lgbu.sl

0.“ -

15‘7.5: L&:Z.uu
thdtqdh*

L%T).Jb

-

CAdall

lga-u-
-5-»»
chuele

sislecd




Fos 23507
Z0srTeY,

SIS AN TR L R I neiRpay T Ant e’ T a0 Tebegper o mptisrzv mntpag ST R T T S S A3
—Reee rEEAIIAY e neeTEAY nrerget nep rre=pat rretopst Fadatdr$=14 0Ty, CUEE St ARt U SR o b Bl 1 <
R ALY Z3enzn> avn BLLLE 00 ﬂﬂ."'ll.t e nprerey PRI PRty ERES Fe et MR BN S S | '
Ay Raetiunr | qnemw4gs arerepr | speaggY  ppegift | meespey I AR I YN R B LT TN cr=te Tptcree rreanss oSmqezt
AYere nmerez Snan Mlabi ddatd “mergey ren presla]  ReSToppT DETT3e rr=ny restes rr':u;r_ Eei=d b} o
T - Lo [
wrepae | oapcdang  TREARTT TRmsaTar T FpecEsy TEFEearal T arteqpay ameas3t ] paetrTTT 217385 CoTooys | BOCTET o i
Rt ] fornrey arr nregIn> A'.r\-qp_(/*-.‘"-:’_ nen Are*aCLY NN*ALE DY Anerany LFARS TI*"CR& [pletall ol O ] APl - [
«¥*QIe IFeTrEP nen nntataY | nneeesY ner . BSTEIST  FOSRGEAl BASR3IT | favg £3 9% ToCRErT Asrery
Tpreacr  paviers’ pasdfedit Aniaans T anscaay T Tansrasl anscoay prergial ontT | ewmeeg sirens T oorrens T ooty
_TITITN pesEOLY r=n preaPnT asceaa} per TEETRAT  COTSRIIT AASINAT Tace TeecTe, am=mCe7 20T} B -
- ' . ° o 1 - -
Pamwar pasTear L Aea | oneFia¥ 0 ancejey | pep Tugeneat ATepsict pAce3s T egerY T T mheepg’ | CTUQERE | 300010 o
LESL T TS RN & S BrCCIN?  ansareT o theatyy  pAemyp3t ancasy 1e=s IR=CEa roTARs?  CaneI1 -
agear>  pToIrT | Ata AneEIR? | RARtOIsl DR Pperapy  ARTASICT  NVTEGY ny=} SaTC e faialaet 1Y { oore T
SUEAT . nnverToy T oareeyan | eneg TRz T pRea)aY L £ G4BT 4eBIady s erengggl rI°s63 0 recng Tresres”  TTervoisl oeogt1t \J o
S AR L R ke b ren AnecIp? o ngTersy . nen €a*1TIT  rpensgeY fnesiz . pzeng 1106 FETOISE DWCIY 4 - N
Se=TIT . MITATEY T men TRn=aTRT.  nneaneT nem . 16%0r43 phatyfent  pneag ag-ci Fi-if6 crcecze TTageenr T
GI*TET  npepr1T  Cwen rAsETAY  rrenacy nen en=nrgT nATTELNY  AReng ney 96"%E GRne37 201 -
SECOTYY  JTTPYNT  acna. C Anenny  naetsasl  ntn D BYITRIST | CPOTICSNT 8mag  IF*) In=a6e __Tetruwgl]  pereey
Ty agevonz | epedand’ | ppestall | efcare1l paeead] onescsl o an~IgarY  pOTNS  pZe11 7 Etwe&  OreOlSE T mepent T T T T
tge !c' LT B bl [ Aanexrnr  pAneaany e PR R0 S o b L A0 SR oL hbe 4 717 vaceie’ fe T L1 06Z*n1 - ® 2
Tamena T anEeEar T TsA T T gasarar T RRYend LA r""v'uf“"' Javgeany  ThheT zgecy Zstece T epenET ogzemiT T T ] -
= amspenT’ ot D o ppeleeR | nNTERLY. R fpeseAY PR TEELT geey T1*r1 T4mCEs prraRgzr  NEZeol L I
gRwEFERTT nea P aneyrar | saemday  arn  ease3s] 0jtYR3Ll Aot} S§T4  eatoes | 93*9dY  vereer - o}
nneTenz  cneseseny L ppeten?  pasrolky T aptengT ] nresost 03T IR3eY 00T 1T LTELY T S o S ) 1
nasrear ‘o‘tv *arTERz . fasPacy oo - ﬂc'av ¥ e IRasy Aney ¥I°13 ZATHTE - LNCTYICE - DITTOL ® 1.
y N —_— —_ e b —— e — aea— I . e T et e e e 4 . e o e e s, .
‘"!'?fn' anrescy - pep S3REET  antheser €Ot neUET nprocs DOGETE GTZELT -
e PASTEAR - Aoy T pey TPTOYAT mnThedsy  GOTO et 14° 06 I RT3 A o ¥k o ¥ -9t :
asn LorasIeny. eortemet L pein nneangT  ooeoAgsY 0end wgTy  BACOES  OGUNA9T_ 07O - - z
T ReeBERT AP pea?T  Aptever AYGRRT nAtagst T Anetelel | oneal o171 Gi*ves T pnsnlsE DTl T T R 1 .
ren -un-'rrn? poereey  .oaen thieeal roTaRITY D6TOT F1°11 ZhHep’  NONTQIGE S DZITPY & §
B S T ~ - e R e . , o i..
re~ .an* ?rpz nen- ans om.t ¥ anel wh T EEY 118 oneggrg JRZTTI - K
ren . nrizzaz” : YALLYE n fin=7g aneny RE*$EL “Co*ARRE OT1Z7DT- @] -
"1'!"-"! N S nen o - ___f‘"l‘ﬁ"‘.! "I""ﬂ,l-'b‘r‘l’ __‘JH"T. ‘________‘3?'? — Sﬂ“gfﬁ ﬂO '7‘!'?‘! 371'3‘ . e E
RN _ARemERz - TppsTeny T AReBRAY . NYcMrIel  OReY, ELt11T T T EIYhEsT  oOenIGE T prZtel T TTTTL
Ak Aen " :v-‘_'n:nz;._‘ M--vm,‘t neo pPrTPALT & pReAgayy ONTT IXodl #7406 ooenIgs  a1ETRY -- -
= 0 e - . . - P it e 1
w5 AdR T AR FERT N S B TS TenrFI3T wbcel Ly L0 TN orTrers T LazToi T T el ]
BRGS0 onen onrFen? | nMmORT - DESABPAY EOTZIOLC  EGeNY FETERR onEneez  onzeey L - A
Avins -.-.--.—-w o .p-ri"_;- maeFCNT L nn-uns-g r‘1‘5ﬁ;ﬂ-! nnerTaY €51 _ - _&eTres T opTnes] - DEITOY L b
ey T andaend T andarAs TR T res i R T . rerens T nmangelt 20T €+T1 0 TiTeRe C MOCCISET BUZTNYT T T T T T ;
m~neea -n-n-n? Aen . nw-vrn.s.f ﬂﬂ'ﬂﬂ&]’ r-r-n::.'l rm-;,a:y;' rm-'n-\' 77T HETYPE nn-nn;, cn?'ﬂ‘[ Y )
T ¢.-.°=.r~r7 n-': - rm"-rn? — n"mq ;n-n-«.t o-e-:mct TTanES nevel DS*16A cn-us:f; 3;1-~t - .
g B T S CapeRTAZ naezoLy -  #&SFRET T npTiGsY _rr“-‘c: -66*NT £EvElE nn-nasz_ asITey R 4
azegpAr - aen’ 'n-ntn'.v"" -rn-;m.'r :‘Clst '“{"“!‘H&'T’ onens.. R1*3 ST LIH . artnouet osT0Y’ : .
Tagrcant T ANTaTIOF L ARSETINT. CAnS pR&Y TSP NRsT 15°0RLY . OPTIGeFY. DOSpE 511 BECSs e DN Tod 7 - RS T34 14 3 I
El 5 40 £ AR Ol n*'_ﬂmr_ "m'.z='-‘! B ok T ’:’:.,6! 007215367 na o . FZ°T1Y £2-aee . VITOTEL T 2SYVOT .
. i RN e T AR R BT - - . T
1%9vIT ngwu S931s wns TS INaLS viss ""‘"‘i:m <1433 ﬂasm it ONoESTT N




9EST:___Tmetnm - _ Cum ORS__ 3STA

. fno-st C Igest 1.0 T LIT52.30 - L37S%ecd. R , ‘ .
. e Y O T T S T TRNRRANY 51 - E1Y § o T IRV R Ty LS ety 2ot o ZLEciuu _yuldiebs o - ialevl:
132d.04 938.2% B PO TS SOV Ly ¥ ¥ L Y NTE B Ty (M T A VH ey XV T Eiide Tl .zuzu.u -
_fxz-uu‘ 2430.80 BdS<e5 0 Yewd QU L¥I5220u t1SUvade Y L%Ev.CL Y Lus : Vet
I2-118 _ 4400-02 - 991.93 1l.98 LiT22000 - 197920C . “Ued [ ASTwewd - Ul

tz.uo zfnsu.ao 99078 lG.70 “loaud - nzee.w BD UYL T T SR A T T e
Cb&a k20 99159+ Fle%s | -16.Gu nnu.uu ~1575.ua ASTwely IS u ; - au
“EZL1200 D IFEC.CO 988423 . Gedd . | dEal Tesilg F B T P arara PIPN LIS
2400.00° 995.01 10.C61- - kel I7€a. Y3 7] S T, L 72017 IR TRuLE L
_593.5% 13.6% - [1eJ30 D riT6k.Co S5l T - wed *1.519.-.:.. ) :

i

T RZLlC 2450.00 S31l.17 =~ Ilel? " L.uu nus.u-; Teeus -7 ’ -u.:-...n.

22126 2950.uC__ - §92.13] (Y2033 -l.0G ~1ﬂu9.u.x,., wowd T ~.[‘»i‘:-i-|.' -
"E2I136 . DB38d.To B3d.23 829 - I..GL. 1!!&;4.:0 g LT L VT T €Y 7 Ml i
“I2=13C  _2400.00 . 953.1c dusle &S50y  “ISTSedd T 0LGT . aniSiOu.

_AZIZQ  4400.30- - 994.19 14,18 1._._au urg-,‘ do3ve.dn. -y ut-..n.u

12.135¢ - 2%50.u0 55L035  11.Te 0 75000 CLTHav.ud " CLSESLAa - F : .
12,150 _295G.83 _ 9%Z.i6. - L2 en  5C.Gw CMTELS.C2 IL15TeTs3] ¢ s hSoueud oL
24156 [330.39.7  98e.39 e 19T 5000 T 1 t00S Lo T IS e le T T hee T LaBee Gl T Ukt T T
S IX2.150  2600.00 | S90.32 - 16.1e £0.D0 ; LPBESLCY o iwFTe B I Shvbb Ll dwldaud . '_.:Jn.s.. FAND eI
I2=1%Q __ ~aOu.ov 101-.3'. S lalls : :u.aa ’uax-!.uu . L&u =34 L wEl fum..uu :.m:-cu ) ) u- Lo oelagld’ -

13.030  2930.00 -af-s.sc ilelw ECb-.»C-L Lnu:-.uu CIsakeds o -  ldaceue  ebdueGd T T led - Lut.u L oleledl’
CA3eN0C - 2950000 0 959,538 VAo 7&"!--\..1 m R TUCS S : ‘t.i.u-uﬂ JELTT I TS T UL T

13.00G L330aud- THlaTh ] «r-sx CBleai 62963 Tlallsin T Tf” sui T el Tawet” " L023gEl Dizfgsl

L3=00C  2%u0.8d 9955z Tluefd - : . dbecExulu I.d-oa-e-. : L Sesad -1 P B AT g.,;{,u _1laszS
-13,00C  4%eg.co $97.13 13,33 ____“," " lE&I5.Ud ___‘_ U N 23 lﬂ‘.ub beldd - eal - zwagebes Sdaline C

TR

LA

-4

. 1eedUD | 2650.00 . SHTI.63 1ho35 . &SEaCu R9STC.Ua LSISods  1%130dy SRSfulim o ZULadeu dwdubtw T Teudwe$C 1iBegd
71.».&1& s SR - S BT Gl E55eU3 T15320.00° Tlawwely T Ged T olloewd s TG O el TEueNesa T 225205
T oG . 2900.C3 95007 ol i’ - ES5IC0 1552J.60 Lodv.vy JBe8 AShAue T Aeli Y Tiuveabas cacesd
; }-‘ :5.5651_ Seul.BC_ 993.75 E3.0% . 855.0u 155d0est ua:..w LGt 1.:«;—09 Twad T 2aawedl Cé95aET
- - . ) - . - - . -~
- . ,' 45,000  295G.C0 G93.01 ilesl BSUadd  2521Ga0v 191aaan Veu Lsh-uu - ¥ © e’ 'uzu..a. culale
e ‘___,':' )] 15000 295Q.L3 _ 999.83 _ 12.43 £50GaG0 _ 2CZ1aaT. - 19730w0  1%1dewu  dvidasuu ; 4 2D0sew3  «dL3eET slbect
18033 13ddlsd 455030 Ball | aS8eud T éGilaaliu - L¥dvewd Gayd | ABIALCu T ZibGedi T T TaslT C 2luvaud ceduetd -
15,080 260u.c3 997.1& 650eld 2C2IVenu | [Sloewy Vel L503.00 T L Ge8 - zllvels amidade
35000 480G.U0 $5%.58 .30 £50.30 z:zu...m 15Thedd. . dau Loiaevi- - n2ralelis  flluee

14,030 2550.03  99¢.73  Ll.0v 65230 LWSZuaud za;-.}.'l'_'-s"' Goo o AsTaced  zeislud Lot el Tesm. T 235,54

bt L

10 YR_FLOCD-25-0CA=CHAR

SLNMARY PRIATCLT




T OELAtN

”arnmmﬂ

T EtTRO

ELLC

erWﬂ.

R

ot At

:whfmt_h

cnmlvn,

ranUV

rwmnr

. 936.50
938250

"834.50

T dad
;0iC
_ 8.0

TN
e 1
el

]

Y

- T -

JP—-»~

SLELUTLET

g ST

$38.50

T 93w.5C

el
(GO

)
- P8 B R

datod

G.10C

Jed0G -

o-taQ

Calon

L #2Z.Cd
42290
322409

93d.10
S3b8.1C
93d.1d

Ded
T Usl
e

375
B P '
=

;&NN-&O.

T we2a n&.

336.16

. 9aga10

ﬂﬂ..ﬂ
ue

BT
3.7% 0

Ootad

della

2.:10

105
1l.Cu
1a 03 __ -

‘Uetily

0.110"

n)Ln
T r.C3

~%$33.10

. 93n.lu
_238.10
Fio.l1l8
938,18

(1Y S
$5).50
$51. ur
,mnr|UL
mlnoua

T Celd
.G -
)

i R
L.0

o )

‘ XFeLZC

L OaL2u

- i

4.0
14.50
14,00

S3o-10
s3a.1¢
838.50°

SEiLhe
551,50
$EL.aC

el
2.6
ey

GalZa

CukZu -

PR
o.13C

Tla.co
4.€D

—93a.lo
 §3%.10

s=1050
§51.50

G.C

150
1.0
130

(LN R
el

.63
1.00

333.10°

L B
ol
u.0

Gl.C0
81.00
91250

. 93daoy,
S B3R LEL

S3d.30

ol
-
a.a

51.C
S LlCO

Siv.du
$33.0w -

c.t
el -

"G

T =bldeaz

:vc
s sr-i.. .

93Lety

RCRCYCYY

255Ceey

FaDaeas

TTealind
$Ntfﬂ

Sede.ba

451,23

¢r-cb
e labd

GeT.tl

LTy Ju

Sl o

Ved,
Gald

SSe€ T

uio

Wad

Swiebd
LT 1

-‘-“.‘P

mdblum

tucoan

wucrau
i WU-..J‘
.ur(t.-h
T B4n.d2
OUEVGV

.GV
K1Y
@&c.u~
T onual

- 395,07

~ 1.c3
1.8
Llaud

Slo.3d
533.3¢C
834440

$Su.38
LR, STV R |
S95U.30

‘=eCad
- LeC

$38.480

T 934.H2

TTYSEg.3e”
TP

S4d.nd
Sq0.8

ShE.oU
Swde0U

Fe.bU

wailiu
Yrcelia

ruruhuL.

49,00

4%.00

335,24
934.L.8L
__S3a.nd
T G3b.8d
S%3u.80

955.3U
$30.39
3:3.20
AT W
$56.3C

1.0

lalua:

T

" l.EQ

93584
PEL U8
§38.50
§38e0d
935.4C

T d.es
DT lel,
T ues

Een
(S 3

Yad .Gy
Sabiuu
S4HE Lu

Sen.ob

Sub.60

Ao’

S2Leéy
L3Iyl

¢L»|&¢
SLeats

—?ttﬂ E

Flf
= .U.,Jr




netost o : n-mm.. . _CIEmsSe o:...uu

G.25C - S0.8a. - 932.2¢ —IZau0 LT Cestus Sel . c-cq
e — 385290, 40.00: [938.20  U-R2cu | e (w9kenl . iledd Cruebe
LEe2SC $05607  $3aLas” | —ie.Lu TiGab LUl Set.as S
..rpcauo 0L -, 93F20  —=IEiue RoTy L CS5Le3e
E0N236. 50.00_ T938.20  T-12.00 £.6_ i

WL3EQ"T T 359400 940:40 B Y &1
SGaX0L 7 355.00 - 940.4C
: ;a.wnn TSAT.CO [T¥ AT
0300 38900 | $40.43 R A AL TT i o : )
n..uno 35500 96080 - L T S 2 - S b by T Y . ; L etk v ER

B ...rl..l!.m..v.

R X+ 930,48 1 QU - SAS.TU o 64 . WeGrot T TR i el T, Tkl
3200795l wASTO . % e - *4U . SeumangL, o T agent
§ T Gall4B. L - BRI T3 ¥ e ...r?!.. - = L By YRS, ST U A Wy
.0, Qe L oSAS T8 u..;u-mc mww.uu £ = a3t 7 y
an.ck.n C Ot s4ScT9 ..‘.pmt.wu e eL... =z .._...F s —n

SasaTC” t.oﬁ.o.mu .-v.v...uh . c... . ..oru
545,70 GATLOU - 95hewd u....auc‘ o Msun_ uidB-
TTIRAN G T T sadsd T T TFacelT T Twlde T ‘Wrac.llJ-Nmn.uc ..;I....
© §88.170 2 mvu..-.. haud “veit Ved . T ¥3:.cé
L SASST0  8STLS3 - mue-up .u.o.. Cuetid - el - SbOLub

o e

-0e33C. | TLuBY . 94G.40 C el T s G.d ETIT ,...-,n‘, B B Gid
. - ilno.uuh‘-.rl..w-ac L S%GeeC .U . Gell - Pduiuz . G mullF . Leol
0330 T1.33 VT 94ClaC T ) B LT T wiwd T TR
92330 - TThe0D T U94@.42 ‘ -Gt SCed? T Belm | = S e ¥
J.336_ - .Hou.... 4G40 ) X o nt._ . 53L.ae T R T Y 1y

S Be35@ - 5u.Bd T oSellail T ol . 0 Sbeule " Ceii ol LTTRES S
3350, 5C.C0._ . 9«l.ld - i ‘Ul : I 2 Y AN S S5%aba
T Ca35C SUCe  9elllIl . T e 5 Tevi COTIY B .L.i.....{t.m

U350 © 1 5.l 94k.l0 - L5 : ¢.0 $52030 - - - 1 bR T 2EAT T - Sddes
2.350 SUedU_ S4i.10 Lok TRLG. . wHbase 332 . ) ] _

BesS 362,83 $51130 | 0u58 17 Gau. Cei | - H5%.4u Co : ‘ .
Ce 400 342400 Sellld ] Laid 7T LYt . ] vy o s ; ; R TFFE W

T e48C T T3A2000 T TRall3E” Lhes 7T Gle T esuase =Rt e - N E T R B Cueb
T 0.430 . 352,00 - 941.30 -G LB s | W33.5d e e RTINS : wet
0-4C0 382,03 9%l.3u L UG S3e.T> S wed? w0 eseler - is een

Yl 1.3 9eil30 Cat’ 3.ku f....ac. S 2hand Ul
S __ 1.3 Set.33 L. Gh3.80  Yeheou 955.38
f 3% S T T T Sezab T StHeidt | wiluend’ IR T §
Tl 1edd 5133 4% .0 G404 L83 SS3ebs C . setl

d510 1.8 S4l.34 . §45.8C_ S4a.33 _ S5e.la ‘2,17

—_—

- s

JehZG ilegu Sal s QG . S b PIT LI Jaed
Oewzh _ _ _Rielu_ Whl.iu D - S43.dU 0 Yes.cu 232a.ul Al
Ga%2C 11,00 942.3¢ T des T S45.80 T Sabubu  S9uaean ;
Uoell- 1l.u0 541.30 S45.80 Sbhbhaidd §33c02 -

Ge420 13,30 Gal.3¢ ; _545.80_ 44T SSLaly

ELMIN ___AeCnsL 5 ELLC Castr. _._.‘....mn....\ I 5 kb . LANRLT E

Gawld -G $41.23 Uen Jad T mLmLwa Uau PP
Cawiu Aevs Saleag Wew - Lau Shend Jat . WUS .

Jat 3o . dwiadd Vel [FIRN] Yiwaw3 - aisl Fowrad

N




u~1:vu R E1FzL

ﬂ.niurn.un
aen.uﬁ

.. CLEANS
” EEESPE
GOC

TN -rwa.up

el

L300
EeDCa

_wrouoo
BLlS. L

v:noqn
951l

T EeucE

- Pa0%0 -

‘81%.00

.. HI9.CD

- 9wlulC

T 1.00G

.Wﬂwrwnw.

L0

RN 1 )

12-030

2adud

S T8C.CO

J,Dw .ca°

260:03

" ge3len -
R LEPLY

T80
F60.C8
260,69

O&brlﬂ
953,50
. Ghd.aG

" 2i100°

2183
Sy 2 S
i Nihaﬁ

e et e

‘,nuunaL

ZoiIn
- {1

BOZ o2
- 8G2.CO
T 802.00
88Z.00
502.00

T Gt
Gk &0

~Bakehd
- LT 14
kel

c.c.

ST (Cs58 T 8DiiEh

o fadi -
(EaCT_

ekl

- Zekia

X

2.ize -
z.12¢.

T ledw’
e 2

,.Flnw.—v,.

R L N
Lo P ]
wt&dt&

. o&&-&b

ﬁ)v...clll.u

Y00
LS5%8.0u
CahE.tu

Stadd -
ﬂvm-muxh
;9kd. g
.iuw\st,

.MUWovhﬁmdhfuwvcc

C Léade
14,30

 ekley
Gad b

T
-ukﬁl/.r

mur-n:
mUu.aa|.:umuwncc

TZei2d
o 2.120

- 22220

z-10

2170

TEL133

L 2.139

2.130

S LY

1édecu
14.00
ik.00

[T Y
L LI A
Gas b

5Zd.dC . Ylseuu
SSEJEC . S5o.0C
Sgo.8 | Som.Ug’

L L.00

Fhnni
L T, 3+

i TYS———
b L1 i 3
Fhe04G

Jeid
Oeu
lLaC
C|n

T bl

L. 4.l
PRy T T 0
C.u
b

£-55¢

,‘wa.o;
S50, 52

2elot

Zut58
z.t30

3.4C0
B 1Y
C 3.aie
R T 141
3,900

5220’
53,90
SU.a0

e, Tu
Db T

o-Uw
S.Cn

Uau
0.

LR I
L wae.Ta
Fedalu

o.ldu
Gkl
bhaGu

C uat
dai

Gaded -

o e e etin ST

.@UL.J&
Shessd
r.wuhnnp
ST LY.
w\ﬂth—

. ¢vu.1-
. eha.vy
433.cl
_&35.3¢

iUbahh

L 3T T
3l .07

x93
$35.53
92as01

)
Fueg
-Gt -

UU‘D'U‘ .

Turlﬂh

.- mvnuwﬂ‘

.wuwrwh,

} ¥

Theu
Lrded
IR

ted deid
Ueél _  w.le - Gabl
=3.4c de bw [HAE|
1259 5 L veks Vel

medd . e

BUT .00
ao?. oy

GuTedu
8UT.C0
8GTwd2

6. L0
Geoaud

la.6l
_da£L

Uad -
dedd

Gty
a6 .LC
94¢.9C

Tianl
fetl
lobe

v aub
[ e H
deid

N 95d.69
- 1 %)

——— e

7 wsaJts
$9fe.al
cn:-UJ

- Lesl

M

SYbect
e

.:...-u.....

hltrq E

0|||.l Pl




Ty

"n-g -

mr!hr.

mru:u nuvnr cumrvw.

ﬂﬁn:

ch:aa

LIRS

ﬂ&@!uﬂ

IS, T0

ern.uc‘

.r-n:mr”

mvrn

m—— - — cr———

aGLth

nonz
20.0 _

&crh T

,vﬁln

trr

—
8.0

e

R L3R T

351-10

Ul

=0

$51.40.

951107
_951.10

runnﬂ

TN

L T3 SN Y.

S3L.1Q
35X.13

L9€3.e0
ﬁmw-oo

#lnda

33,00

T33.389

&al2C

€120

e X0

T33.03
33.30
.wu.

‘4.133

=120

1

LaUl

cPald

951.19

Ja5l.la

LSS,

§3r.1d°
33110
95k.13

- .BsC

mouros

.wn.mnn.ug_.n.

CSE2uwd | To2.dl
e 883,00, |m.u-tci. ~JazedT

2€1.a80 ICLY IS S L
[ St3.00 - moN.JG Sal.eit

g.c
Loy
-

lb!ed
- 2ol
‘Gal

-251.18

8al.l3

RS T B

€510
45L.10
3119

2.C

wnwavﬁ mboa~m - _wrmu

; .ﬁr:
MaT9
e
2ol
u.ua

—e

8.C - T .‘eennuﬁ
G0 s @ P L L
prigp . i 1 ot

Ued

T Ge G

e el

ERN I vl

.Iﬁoﬂh

et

L!&

.re.~\‘

[+ 1+
~5.8G0
S.aCo
Se0ucC
2000

[Py ]~ )

“Roud

SdeCod
SJdeoud

-3 % T

I L.40

1 EYY 1+ R

Suevd

[ £ P9
ol3.0u

&l13.50

¥5Leas
9a3l.aG
H5i el

QTS
tph‘bh

et 2t

Cowud
el

.Au.t‘

Clhb

Jelo

- wadl

Cwaell

GelU
ordu-

JbHﬁ.

m-:n

..ununu
BETTY ¥

LS

Y94

Vad

Gv« n

I3Z.EC

._932.68

—

67I.dn”

‘oF3.03

TQaudu

w3dead
I3 €

—_— e 2T

Lidu.cod
& D ICPRTS |
LIed. 63
133J.u3
13dd.04d

S.00
GBI
905l
UL UT
593,30

Y50 .80
S56 .48

- PY PN

956 .00
S$5t.0C

* -Ued

ledi.

vacmr
T Scaani
erfutt
 Sat.ld

Socesd

Towasu
\tmbnhw
C S end

L3I . 145
H38.30
‘953.5¢C
58.58
953.50

_atnlnt
YLwadl
LY T W
Suis ol
SIU.0u

[TV E ]

r hlt:
qt-ur

-
waLL

' .fe:-hL

“lefe
—uely
lLeto

ALCH

ssean

7.13¢C
FellC
Teluu

LLUS.Cd
12uHeud
120 9a wi

T ELMIN

KAChsL

ChieL, n-mruv

95%8.7u
ssdade
B90eTd

BLERSK

r—?7rm

fu

8
Gelr :
- 11/
Jeald

Gliand
Sfcaiu
LY T- L |

t.c
us fu

hl” T N

.7

Ledd
T L
waua
L~03

ek

v
[

¢~p.eh
laas2y
Yurest

N
s1i.iz

r—ﬂnr

[

mede
bt L
—tte I%

—vvru £

Jeu
wait
[
el




SSCND - RO ELmIn KsChSL m.r.::.

T.100 r...Nooouo, . 958.7¢ B 7% ¥ S noc o ) ) R - Y Let . . wTlead’
: ,..li.iliiiw-rcn Q209,00 - - _953.7C .0al? CaC . . , , - : ) e XYY L
T rel60 T I209LGd L958.TY - Qed¥  ued : R o Y -
u.-wns . 120%.u3 | | i958.7C . Beil" ., Bald
xw.ucn nuco.,._.u __S88.TS “Meld ALY

T e e

.

T.lI0 N leud - 938.70 - Do ~ Stka5u
CTLLI0 . llu0___ SS5Led0 el Gako3w
TalLG- 1.00 o2.7J3 el |, SeE.Su.
. r-iia 1.C0 . 93B.T0 TUal T SEdedw
T-113 95870 A6

-y

o,

[ VO

Tal20 . 9.uD 95070 wed T Stend
o SeC0 el u.c Sevenu Sl o Sleada - U i
. 8400 - 958.15 Jad Sedend” L HeluaauT | W =3 o Medu T ued - Sbwess
F.ou0  G5E.JU - vl Stb.50 Sobiuz ~ T STi.ag ; Ctuedn T wel. . Sli.zz
D) Y58 I e} anevu. ..5?9» : P ey R Y L .1...:

- ——— e gt

Lelid s 933.7C 1 Ul - .l ded ) S DT " .L...: R TS P o

.00 %5006 vl Beu el el Y ML TUL SN ¥ -y udtd T Hasl

1.9a 958 Td Lo G.C - T 5. . m3ed el Taaw T wawesa L F2oda et

1.00 $36.70 DI IR T . . e U TGNeGn 0 ek 0 8Tlez3 T mwald L Wil

—.._leCD Y2376 9.8, ¢ O : Ty . : Oath - rquhw...‘ o ledy T eei
H.030 - 125400 460.20 - L2.GJd- 7 : : B BV T Tad T silaab
_8.030 __ 125.50 . S _iZ.Cu_ [ - GaB [ : : Ued Leed 5134
Badld ¥ o Jo.29 12-0u g N It , .@aii Yoo nl
d.000 12%.0% Sou .20 AL - B 87138 B LT g . 3 1
3.039 125.C8  %od.2d -12.¢2 ) STiend } - L e ke ?...n..

c— ———— T e R T o —— B i

F.dva - MTO.I0 6293 2.1% T g.C C e wTaous -~ A EYY ' © mel
9.3C0 _ 1870.82 $82.5C - 2ala - Gl C_Bad  %Teaal e 75 Ldah ; S ZET ident
4200 loluesu F0L.5C Zead” T T P . e i Tiend” SN Was T TT=L TR
9.40C0  I370.30 S62.50 2.5 Gal LG T9la.ie T [ 5 ’ y

Gaudl 1070463 982.39 - celh g0 [ 3] 9in.03  Lau : ; . Ha - ) ] dak

— B o ——e LT e T T ar e e e -

- il - -

o lud Lageua Fai.18
Gelll  L1z8avid vad.le
E2 R IHH lodeuwd LY (V]
9130 D lad.do Sal.lJ
F.140 lddaud Gald.Td

1]

et - e L X LPS TS 2 ’ 3 -
L DY Lels Yilsada Y 11 Y " : i ) PRSP T
Thes . ded SThedd T maaly T T BN I S et
c.C Ll 51417 Lesd o 3 i (e
_Med eu “Te.li Zaws Dy S _Wed  STueas  dede dat

C
[

v
Lidvia Wi
neni

veen
*
+

|

¥.113 1o G4k 40 Dew | STlebe Yo iand N Bew r.me : S A L e
Y11 LaCd kT 9y N V.5 _ STi.EU S Fa0U 5in.5%2 wabd - wewl el wdZasu - b Ckwena

Sedld T add T T falals T T e TTTST1a8d 7 Semend S7e.lc e T T wala Tan T beeiw T = ven
S.11¢ la.C Std .ty Ual $3lecu SEh.Ll 97s5.33 L4 e d el Sluacu i § ek
a-nnc .uouu,;lmewcwc (.c wu.-nc wnf.oa nﬂn.uu N-rh, motu c.r ‘vuvumr.:.,... ‘rrr

$ lED J et s TS e w SYiaed ThtSiaw Flvend I P Gesw Wt GTvanan - i wal
Daldd | 1. woae fu —=l Sltend = 4LSabu Sla.va © wWagE . w3 weiD Bilvaas D

Felew Ieedd - Suz.le wai $1leaG’ YEretd “lcal> —3eds veuwy wau Fileela el ek,

9.129 loaud Yni.lU G Sileall Sty Sliads i ledq e e ¥ilsew3 s dd pealb
Welad T lZand 03,0 U.d $1l.0U T vlcdda ‘rhcac beda e wilvedn lews T Naw




__ __SEEND____

F.130 .7
15513C
GullG -
2% 3
9-11&

e = e e

e S T . 1.1
- Y. vyuigeo _
- 13-0C0

© L.TJC
. t2.300

LECE LN SRR

i

e

T LleiS3
L 10.430

Idetun
 10.3ed
12eice

18-11¢6

-9 & 14 .
ta-1io
ta.11C
(B30

13e120
12120
lseilo
Ivaila

el

‘ldet3u
13.130
L1230
% g BN
Ide.1%

0.1 54
LO0.1538
1l.1%0
dd=l2u
_ 1315

l.2og
Ll.2806
ldedvd
lua2u9
1d.2Cd

MIa233 7
AT

1i.2td

fu.2ti

Clu.2ld

e RELAD
lu.z20
LJeZ2G
Lde2lu

“n en

.ik@&;;;.

iJos

1.C0

S letd

i 3e00

o zRd.en

_Ted.0u,
T I86..0a
" Toare 30

. 3800

105T. Lo

D ANT.g4

FUCY ML

T IRST LT .
1037759

laue
Ledb
LkaCu
j 5 ¥
ket

d3ed0
2300

23alu
2300

Lealu

Loy

) G

R e

el _

50.5
BJ.Cd
Suadd

T3 s’
adeta

| IR

ClurZz.gy

) 5 -

lelZaidd

01289

1.53
1a03
| I

ledd

L xen.

llau
[ )
de

Tielu

23.00

ieu0

_ELMIN__

983.70

96370 -
‘9463270

_K*AsL

- So3JT0

966..50
_S5u.56

Sed.T0 . 9

e

Slesal -
4 TDawry :

T el T TeTeetd

T ed REY FPV-1-

d.&'
JEeu .

8.8 -STazz6

=STQ.~?
91739 -

3606.5¢

" 40450

“:»

ST )
qcﬁtZﬂ
—ZJ

WeBi2G

_1‘,
--..J

wa5e2G

U LG

Fuiesd

BT s |

So%.lv

HoreeB

Yt adud
SuS.2

"'5ua.au

Yo <20

520

Jo4w.Cll
it G
S0%.40
96s.dd

. ‘30-«\-&

*Tradl
5v3.3C0
L TR )
37338

.za ;

HaS.2u

. LTS [ N

R ¢ Rt & SR,

Ftaeas
BT a3
STlJa3l
L3348

_S23.3C e

K*CHOL

wif-as. -

SHada
RS TPt
$Tri95

-7 295
c9Taaal .
.ﬁlc-inA

Gla.9C
SidaSd
X ¥ VT
‘HTh.SU

- §18.50 S

STE.53
»1d.33

CSTE.50

VYN |

T

_..,.'__c,?',';_,

L 3L e
5% v et
Sidabs
S9% .4

S840

ba
Yatw
ueud

[T

ELTRL

| 854 .44

SCu,nC
L T W
LY N

CRitete
T8Il. 1

L5l

ot

LT

. Seondu

L ELLL

Sty

wlrale.
_;ﬁdﬂ-}w;

Slecza.

9!¢.5§

5bu-l:l
95uonu

'ﬂfs-tb
95‘.)3
vao.:n
»fs-ua
9sl.ua~ o

5?1 T
YTl Te
TerEaTel T
TSIt F
sir-rc

9nu.¢u -
Aau o o
Sll.us
TGl
GBJ.-'IQ

41T du

SIT.Te

et
cdel
Ban

9cu¢2u

Shidavn
LY ¥ YR
- S TSead
_SBiaTl

Yul.a3

ST LR TR

TS Twaps

LY TR
Shueti's
vifald
iS22
__h'bbl..-ad‘ .

Vet

[H)

Savely
Suwe Tl
huead
BT FTEY )
_Sbeals

Uels
el
S
Sed

L

T Tt
rone fI

B TIPS
Suz.io
Souala 3

Fube I
Srualuw

Sbo«Tw

Abh-f 2

Sanebd T Ydweus . Ve
Yuwe s U.l3
Yeuadfu Sudesd ~Jord

Camm o  __Phdladade s earda N

UIEnaP | DEFasY

LMAERen B L
INe 3T
Boeear
LI

e
- N
weuld U
[V PRV T e
PRLEY

W

F

RS

-lasug
Lwmd |

Yau

el d

=-sa.1c
—lewt

ulFcu

B E LY

-ada

c ~aade

—hdawmi

® £ * s =

‘mwrn,n‘-ﬂn"'"’;\‘r"‘mw‘em’ﬁﬁmwﬂ- Lo e




TSENAU
T195RenC
.am&-&ﬁ.

_SFERD- XLCH. JEumin R SCHSL ELTRD ELLE
lue222 I1CaGy /973,30 - Ua? 55hL40 0 SoBLTY  vEv.Rd - , , ;- T T v
CANeZ20 0 0T PP3.3C - Bel _ SSwesC | ShboTY . Fovels : ; 3
Pra2id T r0ad 9Tsa38 0 TMuen T 95elas LT Sau.da
“lua22U - TluLLU L 9TALAC Gt .. 5%4ces Saaldo Yoluwlk
‘rue2ae te.Cd STI.a0 0.0 555 L SdaL?d - Yng.dd -

ie2hs T Llew 573,30 G.x . C . wea Lowawd -
DRI2ECY | laWa 9?30 umse . d , R LYY )
S e 23 B SN ) ITR S L N vodato
3.2 ‘Lauws Qri.zu )

103230 | L2 973.3

.M_
|
3
B
1

]

:

|

i

1D.eug BuaGd  Pi.gu
Cldatdd . Sweud ST Vs
18-230 50.C9

]

-9T3.nd - L Tde . ’ ] TRV e PCLeasd
1J.25G 3 SLP) $T3.0T : : : . ; . . a03e%s
18.25%¢ | _ S54led _ _YTi.on it n : 'y ! i ) o ) Cwew yolaan
113043 B3%.0T G650 , - TN T e . T radedl
Leaol | 89%.C3 _- 9705 ) ] BT R 1Y P e i TV P
IL.3¢0 TES%.SS 9Tae3C . whHy.ub - P A T wemede
1¥.G63 B9 LU 785G, : R T LY - S ] Ybuezg
L LU0 B5%.C 370 5u $d9 o _Dell ¥ , PZaaa

e

S32e03d Ledweld 'Y PUCTIE o wed | wus.ct - L hasewd
200 luduecd | SToeSC ) ot wed  Sabadw , ‘ - wasacl
12,3906 T 16Q0.ud 9 la .5 e T wduiua : . YVuirate

L2ewiz  lGUu.ud $1d.58 - - VIR Sob. iU’ - ) riaris
Teadal . o3l C uTa.9e ‘ T N T Y ) ) R ) PIda e

12.iud Ghlaud $dG.Ud . Uaid Bt o D . »>sleaz
124030 -7 Scleld - SEC.JL - Gol wwla.dd ) o Priave
iZalug €olala 543409 y .5 I No3eis 3% T : Tetew S
rZ.1ui tot.Cy Gduade weu’ SEv.dh : Yruead
Ll2alida | wulaua G4 M o whl.Nn . ) TTLedd

. . : . el .
HERY . S ~au : $89.30  Yiu.zs . . Sy ied»
Z.015 - : Fdi.6T -t ke S0t Srkedd - : WU et

[ SN S3Jabl | wew | wliebu . smplal Y8a.dv - , ’ Yubes3

12.1ta i Yodall S 5%2.33 Sewa il SEagda Youe20
B2.lic 28 O IV ved - G82.ua | Yob.sd T wulawa - ‘ donk e el

T [T A P et P W J""P"\P’ ﬁﬂ"*‘ﬂ(‘ﬂ'ﬂmﬂﬂ"ﬂ‘\
" n it ! - .

e 0
ot AT Py ury we

12.les loald PI0eVS . € Bl en s wsd.3u wewods . Chbaees
12.220 | Loewa | W3LLLL _ wau %934 seiredd Swlaaw Ue et
Li.izu L14.0d Soualu Yog e So09.33 Los.Zo E Y ) D waeauy
12.129 luatu Gdtieiu B $%%.0u LT TH ouadl - . wruals
léatle Loausi SSuldd _  uew 552.5u LR BT I3 e é : el e

o

12,023 Ledw %) saud uen e veu e3iond : ; vrlecy
e e Lald Falele - ket L A R -0 L_%vzala : . Taanid
| 29 P l.sy S$a32.G9 ald T Wea Yl TSatec -3 Viuwa»
leai s C Gddadu veu feedd Cau Sydaib . rweln
E2a1 3 ¥5u.dT et weld S wemals B sreut




e ek L A et o A A el T

e e pind il iy e

K

e 0

]

.

&

0

o ¢ %

ELHIN

1Zelug
L 12arsa,

- - 12al5C -
ZIZESe
I 3

Lz.ano ‘
_ 8360
L:.OLG .
13Juud .
_.i3.0CC

L L3.9C5

ETYUT NN
f o WL EPY )

S L Nat Tl
Leesudd
Feadso

L bSa0Kd

ChyaduC

000
1Tadul
13.50¢

- Loﬂ’:ﬂ- -

.R.200
Q.0 _
G.100
0.0

0.0i0

346,200

943.300
- Ue100
D'O

¢ 170

D 9d3.0Lo

951 50U

LG

3.

[+ 1% B%. |
4.033

2024307

-2
2.3

3-120
3.3
0.0
.0

0.13a

< Su.au
. Su.Ca__ _

50.000

- g ..CJ
Q.0

_ 5383

dﬁn;CO

30603
B .dJ

~Ade.0d

usl09
_ Bemegd
-EB2. 0
i B V)
Fisedu

G5
G dadd
a%de au
e, WY
613.00

1920.040
2.0
*0.100

B+ 5 3

3.000
953,303

2135.008
" 9.100
_ 3.0

F.000
LIQQ. 0D
2a24.003
R R |

P

0.
1575.2060
951,593

3 atl

12.000. . _ .

3.3
D

-2L.000

_51.052

; ')T‘I oflC'

37500

TG ThLEC
9% .00
LII97%.e0 |

i 3ada

__'5.{3.&0 o —
£33.43

Bd3 .80

Jar.de

T G85.70
TSabk.l

b =Tt

$85.1a
3578

Yo atal

.9Beend
Fluaad -

Ty

_Bab.6]

3400.000

. 0.0
0.030
G.0

[R—, P

£972,000 _
J988.990
950.4000 °

0.040

I925.000.

954040
S51.800
C.g
3.0

PN+
951 .500

—_. GO _

3.0
Jal

2.3
t.0
0.8
Ja.0

0.3

0.0
G0

1976.000

52.000

;QEE”§L.-
“wdail

L =deial
Tha.it
“call

o ELTRG

dau

Bad
Haw
- Ded

=begl

Ymel -
SeEl .
5.21
3.1
R

2-14'“
«12

c.La T T e

“dat2
oAt

1.2a

L be2d
T T he3u
J ]

_Le3C

202000

La.tes

T 0.0
2 0.0

2055 .000

2143.000
2.0

g B0

i1500.000
ZUQS.DUD

" Q.0

_;PﬁJ

O

- u.u

g.node

LITS.00G

2025.000  _

Q3.88D

. 2024.000 ... .

Cal_

[ A

e
Gl
Lot

941;3:

~25l.d0
“iqn.av
h Sriedd

3 2L

R 1 Py

AhPLT ¢

LGt
Tilewl

T uee
el

b&ursu‘“
$h..uu

‘S 4,.5d
TSwS.0 -

TTesiJTL

95358

ROTAYS

wal

Cryss
B

o Tas i

) PR

vl .

€l

C.0

[

o

u.k
et e
Ll
L. el

51.000
6300.000

G.0
.0 -

'352.000°
" '980.c00

~a22.c00
951.500
'94%.103

a.0

l-00d

1975.006u
0.0 .
.70
G.0

l4.0aa
G0
9.300
g.0

l.C00
. Ge0 _ .

1.300

Q.U

41030

del

C.300 -

labdg __._

Sye.dd -

S597and

T Ts%alel
-$%3.c0

_956aT

»S0=04

_9Sreud

Teyneal

‘95T.10 -

'?Au;h

;c.c~

;—»-5&

. u-lﬁ
-J-.".

Gw--ua
555-u:

5&&144

D SSYegy

$95.00

6&.000

4200.000
B0

- . 0.0
0.0

~-.

l.ﬁeu

2 -.oau ,J a.c

300.000

- -1%90.000 __

2150.0u0
- 0.0
. 0.3

_&22.003
1$75.000
2173-9a3
2.0
0ad °

1.000, -
$53,850
C.0

303‘905 &

935;5;9 ,,,,,, ZCZ0.0DJ

B0
ul

ngoo

o.a’

) -u.o?, -

agp,

0.0 & .

957-390
"o

= 0.0
1975-006

4z2.000

933.100
560.000

— . a0

9.100

T 12000

94 7.000
.. 0.0

Yeld

: iéts.und -

zg&a.coo
“ 3.0

,:qiﬂ- 0.0

'"'q.a"
2024.300

. 2.0
938¢100
G.0
‘0.0
1975.0&0

953.800

U.g -
Jeld

Ls.000
G.0
0.0
G.0

l.04u0

0.0

¥

3.0
9.103

14.000
L.330

. Bel T

-._G.0
T Q.0
d.0

— _95t.500
[+ S
0.0

G.0
1973.300

71976,003

— Gl

zmsow .
T Ded -
u-ﬂ
EuZ#-DD-

. u.o_.,,
T 2025.000
. .80
SO 2N T
T 2025.000

0.0
947.600
g0

Vad .
2024 .0ub

6.0
0.0
c.a
2024.040

0.0 .
Qa0 ___ ..

0.0
2024000

L 0e@ -

0.0

3 ik

- mera i me———

T s s e Fa L h s Dl e L Rt Lt L




LT

b T

T2 CHAR?IERS TﬂHﬂSHIH-HASHINGTQH £,

qu,upqgn
' : uuo

."hl ODO

-000

- 9§05G00;
“48,000
04100

- u"ﬂ_ e

77~n.0--

50 090
- LQ‘h-ODD

- 9504000
2135 GDD

: 3__;5&4 FLEGQ:ZE:Btn,Cﬂa

.\ﬂ".‘10ns‘éfter'Completion'
_,4(31?5(:;?1353?

dh flle.and T +o ba used to rev;se

SEY

P

ood’;nsuravce”stndy

“for this. comnanltj

after:the=COE' p¥oposed- harnel_zgtlon REe

'Unlt.ZB':ls'COﬂplcted.

51-090

_3&00.000-

-9.ta0"

0.0,

_2.100. .

Y83, 08ga,
9514500

" ar AT- -qnn
R - 2825.006
1

BY

16b3.aan
iuzn.uno

P

1975.340
95‘.590

pRsr—

<1.903

QEU 000,
951.800

e

Y

_'ssi' Spo -:'-’

G0
Ga.ll

1970005

©38.000

5--00&

2026500
> 11900,200
—239

——

U0
DLB00_
-g.0 -

S gen

3.6

Q.0

0.0

-~ Q.lue
N 1Y

J.0
2.0-.

A

6;.000

:,3oa,dau

-.935.680
Qnu.ouﬁ

422,000

‘. %%1.50D

94%-100
1a000_
‘0.0

“le0d

1975.900
U.D-f'
*bo
-'O.Q

14.000

Gl
2,300 7
z B.ﬂ ;’

1.00n

0.820 -

2.0

RJZ%.0Q00Q

1.900
0.0

39.000

;ek;n0g1
_ ‘zob.ano
M0

0.0
: 0.0

ice.nou
_ 1963.000.

L 2180000

-
.- 0.0

422.0040 .
29752000
2175-000

9.0
2.9

1.000"
©53. 860
2.0

.0
ki

14.200
.0
2.0
3“9

1.000

0N - P+ [T | 1 - B

- Q.0
J.0

_42;dqa_;

2au-u 0

LZﬂJ-JJﬂ

< 0.0

N N S

cAeeuo

BOD.D!G

935,520 -

0.0
a0

&2z.0a0
938,100

953, 200

9% 7.000
0.8
‘3.5
Wb

14.000
"l.000
u-“

9.100__

4200.040

RN ¥ PY <]

0.8

.. 0.0~

o E029.989
) 0.0
0.
3.0

7

C1§75.00u

lﬁku.LJQ
“a.0

Ja 0
2324009
Y 1]

.

RV P+

9.100

1,900

5.0
- S.l0

0.0

Q.2
0.9

0.0 -

4200.09Q -

. DD
“p.0
B.O

.G

N300

I, DaB
S

__i%7s.000

[ 3+
QBB.IDD
Cad
g.bL

1975.000

y.0
S92 600

Q.0 -

C.3
15745.900

i975.000

__95l.500

1976. 009

AN 402D

[

;‘4.“"*"~“"'*7'r;'1f'\""*1*4~""?-'-'- N P

“2v0.02D
T Qe
- Ged
0.2

'Q."

A e 3

3.0

L 2U035.302

0.
C.90.
2uz4.000

B P |
EUdhauli
Qui

Bl
AL2%oQF

Lo
Vb Tawdld

e

VI
2ucHaibul

Sud

Gal

0.3

T8

34D

Jat!
204 -0

R T Y T P




e o e by et e A & e A et

I i ki

.

.

&

.

-

S e

— e

—are
rOoTE1ST
e
"GD [o £ e
neesCocy
. nsn
o*e

n~g
cec
rop
c o

n=g

¢z

o
LT

ce ¢

e*n

o)
apo~e28z ”
OOLCHS

fn o

o n

oo
[
coetese

ceasz10Z .7

T - 0009 S6T
_ eesrongt
ol
o*c’

- . e'n
ot

—_ .‘_.n.o_

o-c
LI S 1Y
oo

" oacteas

oOZTREs
neg
- et

Nt
E-a 4

0052056

o0 -

oo
CeCTLhYe
-otn

T ota

‘_.—‘“-U
o6
i 1)

©ngeg T

o0 a o
slefob ik 13
Lot o)
nna-gsn?
tog*iesy
e*'c
ase 7

OT>"RE6
2.
Tonnetg

Lt 3]
[t &
[ ]

any e
o*D
(L

o*n “egot’

o0
enrEns
__ g

o'’

oo
[s]+71 0 §

as¢
.nto

[ 3f +
001156

1 AT
.0aT* %56

i pogrtas

D;q

noLTLss -

00079261

0051 %6
n=c

o'n
o0
~ T poce1

o°e -
QLS55

UG"B€6

1 [
‘BGS'Lﬁb
d <0'0 -

'"'ﬁ i
0.

ooc*zatz TTTecewsSET

oetZI02

COO=YSAY. -
mooengearetr T

[uhd 1 8

000058
aotE=0ss
CO%"256
. o0

coZraYs

.-000'$ﬁG?

e
. 0643
200-8922
[1{e BT Lo 0
e00°268T -,
ooaTnesY
R R T -
‘o-0 000* 52

C-oglcaes

ato.

neo oo
eO0-49FZ T COT=6¥E™
. ODRLSEES:
ONQoEYE
TOOETSSA

68GOLSRT
cnn‘nqg?
- 0.

Qracprse
00 ...
T GRL*OSE]

0461
peocny T T
(L L

eco-zice

oo¥*0z T T
o0 .

T QRgeREs
00656 .

_OEU SZ - ;

00
L
TengtneEn

CrosesT

o-o

T enotoes

e

o
[}
o
1

g

o*
[hd
o*

R N4

08
c*n
. 0*0

cootorse

ooLTC:
[1ed4 R 231

c0s D
o2 © T 0°0

00 LI

Doo*¥e6l
oTo

“Tooo-iioz T

DOO*0ISE
~gootLiez

a0
onnT0e?1
69G"0
CogetT1T0E
cen pest
oniges
[(Je]chdvh S

o0
QB0 *0ul e
Lo
20%*ry6
COG " Akh -
atg*ngal
chC=woul’

[+ It 4 358
o0’
o 0

Go3*6e

B Ad
oo

UBG'V#OZ_

age*Ays

COR~ESH -
a0

o0p*1

ovp

- .000°9B0Z ;.

0000007~
© 00GT009T -
aon*8iEY’

Bﬂ&'E

epey

deg

006 eneE T

000‘6&

66, " oo T

Cggteo
IR Rty

aolre-

T 660°0e02 T
0GA* 45481 a0, .

059

noa-sss-u

N

670

L1+ T B 44

C oeeT EES

DGF‘LHG -
b

: oua'9saz
~ pQO=BEET. T
boo*unz!

5621

om0

’ -nqd°~enzf

nto

p*e
c*o
C0G=940C
TE06" 2FE
ong = 0sé4
A0
- “org -

0*o
oGy 246

0005451
oo -

~eteT T
. ‘0'0
t0L- 156
000686 1T
. -DOE-£46
806%L58
- Tete T
000961 -000°1Z

000%0091T -

0DE* 465 T
- gey -

00" v
00020992 .
co00~4202

-080*9LET

coRTseil :
0707 T T C00T0T T ERT

-gg
(008445,

© 0GOTBERAT

0oo° 6. | .
00001

005096
‘O09°2%6
anL”
DOE'GSS
(13- AR

0gZ o

~ ¢do-egoz " uos.tss"f“ooo-qﬁsz“f‘“uat°ICE“'“ uue‘&znu

“onntoon -

cUO‘BOEI*

T OoLRES |
" 006% Lhs.

0notH96

CO0S00ET

009 *66"

DDB‘QL&T
0oL a%e :

00G7»202 2

00agLEYL . 006,593 CRBYIGGTISE

006266
OOO'QLEI

“000SSHTT
pengtz]

o 003'&56

109120

Mzo "

oyG -

B L R

15

Yt

48

¥
- .

T3
w8 -

R

TS
s

QOMSERET T
.cepTatoe.

. 0@0~w551
' 0es* 00GY "
a-o )
nﬂﬁ'&‘uz-

Loopee
T g
c*a

-

arocvzez

ooo~elEY T
M - b TS
00C 586
Q06" EEE .
Qaog 056
nn»-zss

.OGC'OLBT

00 .
—a0et6eTZ T
onn'sauz_
0G0 IEHT - 200G
000 “neaT T U0ETSSE
: : nuc 1 -

=

out'a;

‘ocQ coE
000 RLE
oce=19-

1‘&o;;¢»s

GOD"ZOZ

Ocﬁ‘ﬁlbi 000 1 ¢4

~G0g 4186
60

000* 6161~
-

B M R

o'

-, : s . )
4ol 555 —~-poaTssZ 056'1_56__'000'581'\’_'"“UDB'SSb‘_"—hS‘_ T




GR L

GR
N
Ga

GR:-
CoNC
BT

‘_95159b .__.;px:.guc .

Oﬂ

~g.0"
__~L930-00ﬂ

961 600

.19'53 , 900 - “'
_941.100

L0400 -

962,700 -
: "1989.000

- 15,800

la19.;000

T g.elo

23 nao

—94%,30u

_1569.000 _ __

. 21842,0060

-1989 009

2011.000 _ -

376,220
946,600
941.7C0

C 947.500

963,000

b O.ISD

- .963.200
T 944.600
. 949.8400.

972. 700
0,0

zz.090 -
1 1657,003

1971..000

..2000.000

2100.000

;2643000

. 0,150
L 00

_17.000

"1932.000
1593.906.
2021.000

2595.000
0.0

"zaqu"nuo

_0.640 -

T
0,0 .

1981.000
2 961.500

957,100

441.900

. 948.900

%63.500
- B.050
‘00

- 1980.000____
960,800
943,400

ST1.500
.0

F949.500 .

- 3s1c.0 )
- o ;

- 198132003
2812000
2300.U00

- 26563000

s Gab
0.9

2021.000_-_
19428.000
2030.000

2021.000
- 1820:036  _

. 400,000 _°
‘-saa.aou

S‘SB{ODD
0.0

“olzee

c‘q

. et = s

150.000
Agsﬁasoa,‘

" 545,100
943.500
12558.500
S 0.0 -
0.0
0.0

650,060 __
- 55%.600
G43.600

. 2340.0C0 . . 932.500

26l2-000
0.0

1.0
_0.C

_50.000_-.

- -300.000

1893.009_

T yleed
351D.g20"-

300
T g.0
6.0

450.040
L830,000

‘1484, 300
© 20134702

250C.UED
Dad
0.6
8.4

%G0.0BO

1961.500
2005.L000

{400,500
2.0
J.0

_1941.0&0 o
1992.003

941,200
CT-Basy800
.953.600
- 0.0

} 35‘400

,342.009
948,230
'965.390
__. 9532700
w400

T “l.noo
94%.800

1l.002
-1-200
35.400

S 3%10.000
. D.O
3.0

Y ¥ 29 -

8l19.0002
$5%.059
942,500
94 7.900
95%. 700 -
- a0
J.G
§.400

750.003
950,006
Re& 6D
55,650
0.3
8,400

1.0p8

N -199::.0!:0*

T 202715000
2326¢000‘
f‘ D.O

JJ.-J ok

laju.uaa'
12011.20%

2169000, ¢
O

Je0

znl1.uau;'

G.0

A31J.063

Jad
3.3
Jau

e
_labdLUed
1992.029
242 1.430
26£3.202

B PN ¢

Qa3

0.0

vy
19Bud.vou
2007.000
. 254640979

Jei

e

o 952- 79‘3

. 29119130

21 94%.300
957‘:09

: 945.&3:

“-u.u-'

IR 7 I

L0

L

350,000

_ i el T

_S4Y.T00 |

Wa2.230

Feb.eul

958.700
040
S.e
G0

FLL&OD |
© G4T.600
.962.T80

U.0
Ged

zazz.oaa'

-~ 2000.080 .
_oalaooe -

236u.b9o -

Tl -
o

_d¥TaL.a00

" 2011.930

1zuo;nan"“,

0.0

.G

3%10.490

SR

1o dd

15%i.000
205400
La33+000
. Y 1
B U]
0.0

2.0

1bE9,.000

2013.002

. Z8TTL0u0°

T
[

Cipe “n e e ), '. - 3

;

e T L YRR

1o o
. 1 . .

ﬂ“

'




800 000 _740.000
“19882g00 - 5953.000
.-2005:000 564,500

9408 1v89,000 . T
wﬂ...ua E ~u.:_.a8” m - e

T .U..Q-Q S ,..,.ﬁ'ﬂiﬂ

B

B

qan-uoo Tud.Bu0 .- n.oun o .
0el ;iL)‘.o-al. i..!.!oum.oco -1 P maol.-ne-. r R
-950.TCO - F9T5.000_ T S50.600° 1973.000 0 951.100 .uouwvco . .
«958.706 - 2023.000 - 9584800 . . 2023.000- ‘958,700 - wunw\au.. PO 3
956500 __"FIOLIO0D J{J.wruadaa ~$u.nao P &
- TN DA IS RISt~ s . SRR < B N . . o
92100 . B.0 - 197B.000 ~u~m..a.cn : - :

———— o i ": b — ——— P - -

2,000 7 :1.000° 0 1.000 0 - 8.0° | 8. . -tgaal- LT ®

. _xy 24110 0.6 0.0

—-kpabn0 ER 2N rn.,_c.a : 230507 .o.nr.l,i.nrn.a,, $SE.000 $56.200 -hoan ‘...r - ) :
: ©- ‘33000 uaqnmoao - ooo /600 - 20237000 | 958.830 - 955.200 - 2023.8B00  [938.8007. 996.200 - - - )
G.0 : _— - : .-p.eoo - 2N RS I | Fed T T Ded - = s ;

n.o TR

WD . L9el00 . 0.6 . __ 1975000 _ _ 2323.0uv0
- <y ‘. =

E . . : ‘ R . .
_r»..aoo :.uan!ul! 15000 8.0 - C G0 R N S i .
L Qe - - 0.0 - 14003 [ 5. T T G - 2.9 - ~.
TS 0.0 . Bsn Y 958,200 .nme..noo STOL.d T o
. ?.c- R 1. I 8,637 | 3.0 ..?u :

‘1.000. " 1.000 0.0..__ 0.0  0.w

Y= oaﬂrl'l.i e . B ————i e . .
QLD 0.0 0.0 T 858,000 956,208 .. Q.4 S :
0-300 - B0 C.0 0.0 040 8.y : ‘-
‘el ___ Ce0 .. 10.60d  _ __ 2.0, B0 . DeD . H
=T ) . . . . - . . - L
ST LWL 24350 . 12.900 __19%0.000 ma:.oao — .~ 50.000_ __ S0.G00.___ 50.000 - NTERER K __ _G.D E
. ~G¥  9T0.360 1936.000 4%2,700 - I96b.000 S442500 1990.000 865,500 1992, 800 944,160 - 15ve.CUD . i
W . LGR . GR4L.T08 - 2000.000 945,100~ 200%.000 = S$65.900 Z2007.004 949. 706 2011.000 950,399 2u%49.052 B
Ta - GRI .:.a 000 - 2400.006 . 9505000 . 275%0.00D0 .. 0.0 _ .. -0.0. _ ™S + OO < 1 - B+ 25 . TR I + 2 - P
NC 0.15C. = 0.1%0 0.050 - 0.0 I -+ B Y. 2.0 " p.0 - Dad U3 '
0.0 10D 0.0 0.0 Vel 0.y 5,420 0.0 - . 4.5 TR -

D pno¥1 3,000 2D.060 19B81.000  2023.000 175.000 759.603 807.000 G.o 9.0 Qe - -

Sio sl GR . 973.900 186D.000 .. 963.500 . D 1870.000 | - 953.400 . 1898.000 . 953.300  1925.009 _ 952,340 1971030 «f\ . T
L3 ‘GR 95}.400 19B1.000  94B.000°.  199%.000 547.000 1991.u0d . Yeoe 500 FANT BT 946,300 - 2BJe.Wu0 ) H

- .r W™ GR .. 9a56.300 2008.0C0 847,900 2011.000 951.900 . 2023.030 953.200 2G43,0060 %27.290 2055.000 B
LA SO 9524500 2100,000 961,900 ___2175.000. 962590 _2400.000 ___ 961.400___ 2529.700 96 TU0 . 25vd.ew i

. ma . c.0 - 0.7 t.0 - . DT . 6.0 [ ) ) 6,400 PR © 0.0 ) 0.0 :

T B ,‘.‘ . : L . : : B ” 3

B . - . - P - - PR . - . - —- i

‘ L3 4.000 i5.000 18275,000 20171.G0o0 BYS,0040 895,003 2895. 004 0.3 0.2 .- c.0 - i

. T - GR S75.100 188B.0C0 970.40C - }900.000 $65.500 1927.u0a 955,230 1955, ulv 953,039 1475800 — s .
[ oML GR L L 951,400 _ _1963.000 950,109 __ . 190,000 DRTO0 | 199L.COD . | 96%.TJ0 | __2029.002 949,70 2Z209.5400 c M

L . GR | 950.100 2010.000 954.10D C2617.000 T 955,00) 2120.402 954,100 2163,000 96050 22UDedvd .

M.‘ ®  GR 952.100 23T76.9900 $52.30) _ 24%7.00D L.t2D 2529.003 974,935 2553 .00 o.c 2.3 . e !

P00 - NE L L DWLS0 L 0.150 . .. 0.050 _ 0 0.0 . u. I P - . 3.0 L. Had . .B.o Q.2 . i

HRARPRE FE ET T 0.0 f.0 0.0 €.0 0.0 DD kO 0.0 A 8.0 P T
: ' . T- ) ¢




Toneczos

Caep -

oreezaoz T
LLISE
e3¢

croeTen?
e-e

piltvial & 4

CEPYRRAT
i o4

eonezsor

osn
cagrozrne
cOCTEILY
reescesy

e

pen
oraTazt>
L FECTAOeT
- peeovR3ar
=0

n="
ner
o*n .
090‘0!5‘
nLe
Cre~2852
nRGT A7
opeeansy
oo

aq-r
a¢
..t
ocovEInZ
soerZast
T oo
o p

L
o6
o*e

cO0*c20T

00¢ g0
a*o

concezel
0ra

[absT ol T

gee aas
o

| el
not*Fos
oo aLs
ror ees

n*g

erg
[12e]i Rl .11
Qer-Les

_ofatas

6*a

T oap
(-3
n*g

T goet0IsE

a0
._ G06°596
- B0S*€Eqe

PCE LSS

—  oc

ot¢

‘wrg

-orn
QOLESE .
ToasriseT

osn

[+hd + I

T oceresa

©*o

CO0"SI6T
067°€96

“eoe-gzat

ono° T

1+ 1l ]

cretsInZ
ara

fadal o3
o*o
eeeTonie
LRl 4 |
e o

24 s

_ete
oes=sI107
annteent
renTroel

a*g

nen
ono*ente
[oelshd ol +12F4

ero-ezar

a<o

gt

(o
nep

T do0*0tlsE

n-n
our'qqz(
oohreng? "
oLD IneT

aca<z1oz

R0yl 54. 273t

-c*n

-

_0GpTsns

Tootts

ooetres
oot e

L2tk Y
¢te
a4 T -]
il A1
GrotaAn?t

Tontts

o°D .
coc nos
arsT084L
coc s

L aGete
8O0 154

Bea=6%s
QoZ* 196

“pootopcy

00*“E1
o*c
tTo

“T'oconc0tsE

[ A 38

_ .0psc196
/1. 3g 443
TR AT
ocnELy

60
L
DOC ESE.
T 000756

00

__..boovos

ot

- 0OY €96

‘onecces

0052
Coen!

Lot
ocots"
¢4
oostess
oge=1

oo
D0
eoGesioz
annegTAY
enocenzl

oo -

- oontgIoy

L AR 4
unkeriat
OGG 0TLT.

T onncsos

Lote
CO0TsaNZ T
con~zasT

-oenTss: T

ooo*00e

o=e.

e

o*p ~
HOO'OISE

a*n -
aca=eolT

orG*oone. -

onnteesT

. .coptons

cra
_8*0 -
gro-l -
oCate182Z7

T opoweesT

B L0 N

contes | -

ave

ateT T
000°1 | -:-

G-o "~ T

_ noo*poe _

“gra -
Col "STOZ
ont*t

0*o
[l +]
ous*e96
009°RO6

[0 Y24 & S0

“geg -

- eo0T165

Doz 656
caET995
oDE*YSs

3%

T 006"0%6

COY~L&S .
[\[.For4 TN

T aoooonY

o0 -
. 8%a
_ 6neco.

QDG'OGZE

gta.

- 006°€96
- 008%286 "

00Z*998

. u;ﬂ') ~
P I
o.

) EDQfZSb

‘000 €SS
0004£551

T B0

—

a0 2%°

00 o
TTEN0 TTTTTRRYSL TR

BOD~ 196
oa

oo

g*o
oo0o0*s102
oR0"E6LY

2005 102 °

" 0%a

000°5902.
0007102
000 bYsT
cop~5e921

___oco-5207

oo
ecarzio
000°1661
000 L ELT

Toumt2ie2 T

6°0
___ogie
ono'nlst

© 000°6192.

0004507

T poateiet=

0RQETBT

__-o;h

TTTUe00NLET T
0D6* 156 - -
_gon*stoZ

000°0S9__ 060°wi02

OOS*ETS
o*o

0o*0
o°p
GoL 856
Gos*2Le

COp0TSEST T

1 D

ot 056
005° 856
000 Y96
caE996

_COC LLST

o0
0CET 655
00 BSE
-4«; (<IN
PR TS S

1 n"“'“
(491 5] .
Rt
TToco*as82
cO056%2L6

'uoa‘Zst

605 %E%s
. 00BSESL -
o096

o*n’

T Tss0%0. T

000 0552
000°L002Z,

»accﬂ;
.8%0_. - -

0G0 08s
A05" 155 -
ODQ’CSE-

gra" T e e g
- 00D-586Y  OOO°E i8

" e%o el

T0*Qg .
20672812
0e0TcR6]
000°6231
00a- Tt

8+0 "
ooB €L
0oL REE "
apD*5Eh
oot-r -

“geg T TTIgep T
ooOe*S20Z- 005996
0Co*000Z | 0GR 8%6
T009°9161 T 2097294
CoOT0a9tT OOLTIRS
~BQO°8T agotL -
. eqo;-' .
E00tG102.
Q20T 0a61"
oQpe” sa91
gop=s1’ ?

..;,:’

T oCYLgE T

pog=19s

oe;;ose“
S 5] L SR

—.aegrT ST peas

-os1p 0$1+0
-0*0C; 0005

~00020%9T5 00056 s
. 000.200$2° 008" 195.-
oeo‘atoz,_ OOL~ESh
0001461 nuu°sso,
ogpiceel -

L 3 Y
1 A e R
090'050
OBO'UDO
0002008

ﬂDO'QZbT#' 006‘096

000" 9L61

vODO"Z‘[ -

a0

. avasszez
0*0

o~a

[+ 3ad 20
orQ

Bl
[rls]: Rt 3

: COETRESY .

-QT0-

0tp

e

] ouorszoz
cara.

OCOsR oL =t
[sf]1tm T4+ T .08

000"526T

002*558"

ooy =2%4

0 n

uco's;s;

_c'u‘
o0

T powe29s

Toto
V0YTZ96
0T~ 156
0C9 €96
una'zqe

. oOnt9yee -
Q0079102

000T00AY

. 00#'39&

: - o0 -
| G09%£961: 00075202

nul'tssd
coLTzos
."'u?o,,

L COnTZaL

~009° €96~
o0 -

nnc‘slst‘"'nog‘b--.
,Jao'n1~

‘0003 00!23

000‘1861

‘ DUQ'&IBT

-3 r.'".'




.0

oon maa .jomqooaun

\1.!

dvu oco

L5 1,006

0.0
ﬂnnr

a0
. 8.%00

0.2
NUHM - SUD

PilllfmeMooco

8.0
0.0

1,000 U0 ___

1925.000

968- 500 G61.000

NnaNaoon
3

0.3 w-.-o.o
0.0 a.0
) Q.0

~N0Qoo

=016.000 93.000
quu 000._ . . 96B3¢90
- 96042200

4 0ow'oaa

nﬁdw oon

,wrm.n.mwom*::

. '585-300
~9T1N100

‘1650060

m~m.aco,

12%.000

Ahdkmuﬁccl.rlsﬂh~auoo

2013 .000

. r2I8&T.000

"Se0.500
’ ;.”,,OQQ
—..0.0_

2.U

195w, 0U0

2014.0432
0.0
0.0 _

Fhea 0 _

0.0 0.0
“Sth.200 L8164300
b.0 T - R0
0.0 S * P4 « I

‘uauommrw
RN §
“u.0

1585.000 20515.000  _950~000

enu-hao

600.000. -2 973,900 . .|rnuooqono|||aamoa.pno:lr:mmuu.oau

19&0.008

- “2010.000
NNwO.Dmn
14, ono

1600.0080 -
T 1945.000 -

: .--\num.mg-;momq coo !-..Sn...oa .L:mw.gn

s

a1 ll.wuhﬁﬂf 200

BT - :w-noa

a 120
.bcu

.a.~uo
[0e0.

. .3%.000
930,900
971,300

. 986,500 .

“- 0.0

10,100

10.000
93%. 800
ar ‘975. 300
T e11.406
|OHR§?°¢

uaﬂmouna

ora‘
8.0

969,200
,a&oomoo

. Bnr -

21985, 200 1863100
uo—nooon @modlmaﬂ
fvt + 1S n AT Y N

:}wawmccoo.lllmcom ﬂoo
‘973,900 _A700.000
T gTELE09 1992.000

- §6%.100
563.700

-~

e D40, 0.0, ...
&MM.@MO Lvmomoa NDUGTOQD

12, Duo
g.a

9.0 :

0.0
0.0

- 1992.ug0
-7 2086-000
L 0.0 7

188.000 ___183<003__

16¢0.000

_1s92.5600

nooouv-lll;_

L 9TRD0D- _ 2200, 200,

a7l. 800

12-000

0.0

1.003,

0.0
10.420

.U
J.0

10T0. 000
e I96E.TOD
Tes3 lpa

972. 100

T Q.0

—mmocny
onmsuﬁn

3,700

-muuuuao

12.000

l.000

- ‘0.9
. D0

- 1500.000

T 943,506

. 2Gl4.000
- D0

1T.020

- 0.0
.1T748.0CC
1920.050
1999,0060
2100.000

_i14.000 .

“.:1.000"

- 0.0

_1980.000 ___2020.,000 " __
987,800 1540,000
970.300 1952.000

968,100  _Z201E.00C

G.0 - 8.0

57€.302

9Td.T

_91C.000
O.3

1969. 000 2031.606
Q.0 .0
$31,500 _ . 180G,GOC
977.0C3 1935.c00
977.500 -2Q02,.009
939.800 2i8%.000

1€0C,200
e O

.. §7%.300

ST8.560

970.200

G.0

788,000 _

100D
.00,

_ V88.300,
1665, 045

1980.005
2020.0U0
D.0

1160.000
Veu

1822.002

156%-000

20L02.Uud
. 0.0

Q0.
l658.000
i55%6,0300

*2153.030

J.0

0.0
_L858.0L0
2009042

NNV‘C&VLI

1-000, _-.D.D
Yu9, 603

2009.053

G0
2.0

S 3T0.400

. Bew

0.0 T .0
0.0 ° 0-2

0.9 0.2

962.500 -
976.520

2udida 330
NBOQOLDE
Buc

9.2
L1v3Tau0
971.800  250¥.003

T 0.0 - 2.3

g.0

970.400

. DeD
371600 Yo% 00

D.D

0.0
0.0

1.000
*.%00

S73.0600
Qot.L0d
942,800

9.139

Jd.4
9T1.300
969.270
972904

3.0

T48.000

1057.Qud

Ja0
‘et

Q.0

f8uu.0aa’

193yevlio
2u50.duu
a0

Jaid
#1450
Labi.cud
156 3.009
2031.059

V.0

L9 TeL 200

G.u0
2.0

v _
71300
Sub.tIC
Q.
191%.0ul

Said
APlve.ddu
LUd3.01D

S
2031042

Jadd
2.0
ITwl2d.udd
195U
2d31.004
_ e

Vel
T 7CD

HF=l0d
$T9.5u0
[

. 19T8,000 , -

. 1937.20C

2092000

T
-

Y -y

PR

et bm e

ety ma o oy P




i E e o

e

. . B - ; s Tike@
,. Ol .. .?... ‘”... wduﬂiﬂg ,NOU—.-QOO

1.008 - 1.900 ..\;e.nwnunpr}xuumn =

Z %00 - z .Qn . O R N STT.280 C5TT.T00

. 971200 xwou» too $.500 aquanoo nnup.noa T9Ye.500 9TT<700

L anc.uuo, TR, COES _ N P Ue0 T Oed S De
o.o\¢;.:hwn,u¢u. e+ N gl L . : .‘aJHon‘ (2.0 1915.000 _ _ 2031.000

0.0 007 . 235000l l523,0C0. | 23.000 8.0 3.C. _£.0

: : . “Oa R M G - R - 12030 N . 8.0 - .0
Ch0e0 - T . CoE : ; 0.0 STIVZG6S 919,500 " DD

YL i10.430. .. 00-

_nuwo : 0.0 .. F 00 P00 0.0 3

0.0 : o _1.000 V 1.003 _ 0.0 0.0 _0.a¥

10 ono .- 0.0

-

_ro%0 ~0.0
lhd.--.-.o.oful.w-rrn1o

. A lrnnnmawhrlzum on_o

.ununnr \»&~noon ;7 9B0L0T0

nﬂ. uunﬁluon ’ wﬂMD 000

110.000
1066,000
mwmornano

Xl 11..~o.-na-.;n: .||:||;J¢.o|-|:usw$ Ca0_ :ar—= 003 __ _ _10.800_

= Ouo

00 . C.0 - : 0.0 971.200 979.500 T
.40 0,600 - ‘ 0.0 0.0 0.0 0.0
0.0, /0s8 3.400 3.0 8.0 -0

——————s —_——— R ———— — - —— -

_1967.000 moyo oto, 50.G00 -50.000- 5G.8600___ 0.0 .0 C .

ﬁon_uc 000 9775106 15762000 DG 0.0 0.0 ] Jd.0
B OHN 400 uamuucau 971.000 1995.000, F6Y. TU0 1$96.U04 969.200 199r.030
, 2003.000 .. 969,800 __ 200G4.000_._ 973.700 _~2d0%.,000 | 971.600 _ 201,000

\Qﬂoo—oo Nbuunnoc “cﬂbtcnzu . 20%8.000 982,000 . 214 .000 1000.000 2240040
‘g0 © 70 -EL100 . S85300° 0 1000 7.0 C.0 BT ) 0.0

o-lnllxlhl_coo,,l,,.sl..l ln o:.? !ll.. ..{.mou II.....ﬂn-_wn_unls.ll.ﬂmu.ll.lililbloii.!wi;.Quc

waom 000 .  2032.000 ___1100.000 . SC0.400  1012.0G0 . 9.0 8«0 __ ~ Jd.0

« 500 1100000 . '9%4:400° 19632.000 977.000 19a8.040 373.300° LyS2Z.000
cqu NOQ .‘Numeﬁco - $94.600 2332.000 -S%4.EQN 2140.000 1030. 400 2136.003

0.0 1.000 _1.000 1.039 %.0 - 0.0 u.o
_ 506,700 2032000 _ . 9942000 986.700 _ _2032.000 _996.800 _  ¥55.73J

. _ ‘ . ) 2.0
0.0 8.0 0.0 e o0

" te000 | 1.000 J : T B g.3

T oo.0. .0 0.0 4l - o G i

. 10,250 11,000
993.100 1913.004 .
.§75.500 ° Z2018.D00
' Oawcmov 12125000
— .ao-alli.l... <040

T .:11.000 . 18.000
936,300 1510.000

932,400 18005000

—9719.20C . [1975.9
. '9A2, 709 - - 2013.0630

9.030 - "1380.000"

S 15 1..u‘c..o

12.000 19.000
nouo S00 1872.000

“985.000 1971.000
$80.100 2019.000

5855400 +:'2300.000

-840 7 . 0.0

" 18s9.000 Noum.ooo © 50.000 $0.053- $340u3 " J.0 Gad Gatt

L 9TAL000 196%. 000 .- - 915.000 L945.0G3 © S13.ed0 2uBa.u30 Q4. 00 o Auiv.ion
-977.200 .‘.Nnuomnun © 978,000 2069,G90 ‘$82.500 2082.040 Fu2. 20 ZiuY.03%
-0.0 - - oL - 0.0 0.0y ) g.0 0.0 B+ Y
0.0 G0 = uua. T 0 : 1 B Dad

88400 16746.000 $%2.100 16903.200 92 .020 inge.Lug G eI Lileouda
'982.200 1847.002 983,130 1923.403 “63.000 135,000 RAO. DD 1942.ua0

1975.008 . 2013.000 | .f30.0400 9493.302 8590l | Selr L daeu ik

__.STT 600 ____1991.000____ 976500 20004000 SITLUU0 _ _201L.weT | _ 9TTs00 _ Loll.uiu

e8TL300 -2030.000 996,800 25%9.000 U.o 3.G D0 0.0
2490.000 2950.002 4400.300 2950.00J 2953.500 295 i.uiy 299,000 2ySdaidad

- 8.0 _TUg.0. . 0.0 i 8.5 } 7-330 R Gl Geid

1933.000 2628.000 875,080 110G.030 1019.090 D.0 Dald ¥RD

’ - 995.400 . 1413.00C S9C.500 1S27.0433 %63.T30 1937.003 IS0 500 lye4e. b

'9A4.500 -19835000 9719.200 18%2:502 315900 2004. 002 919.200 2005500
SB4. 8500 2025.000 984,000 2561.000 333034 22nd.000 Sok. 700 2432.00u
‘985.700  2350.000 GBL.H0U 28995.083  1200.540 2645.000 0.0 0.2
- 0.0 T 0.0 R Pt r.0 BEURR ¥~ %, G0 0.0 Qau

. 12.100 - 15.000
L 1803.209  1743.4500
9732300 1Bob il
892,500 ~o~_~ 004g

1979.000 20Z7-00G °  1003.700 50.000 SL1.000 Q.0 Uel
98,500 . E¥55.200 . 9544803 Lito,uud RT3 1) HE L I Sk i B
992.%00 197%.G00 S8C.005 19 T%adud Gade Jul 2ullaiud L JCI NN PPy
FI3L1.350 § P E . 2120Leiu e ol o loude bl

vb__moooo 2031.000

B L 2 e R e o TN SN




I - ol S o°¢ bl o"0 ory Q0 . -0*0 00 6*0 - r3 =
aco L 0GO=Z8T2" T OLSCROGT T 0O0TEATZ TT00%-266 T ODOSTE6Z . 00L <6067 0M0* 910, TOBRUIGET T BT
cze-anng bos-L86 eonTeene roEeLPsS. oooerone cos LR 0O0*%66T T 009 TSI 000*ERETT T LOT=LdE T . D
CLOT9PAT  O0NC-RPE  CONTEZSBL  OD2°%68 SOTEYAT . ODR""6% D00~ 2161 €666 DUD*‘I‘-EE'-‘ff-"QL_HOBI x9
cee o ool T Toootoe? T T TL0OTCAY T BO0C0&9 T ONGT9102T T TOO0°ELST T 00041 T OD'!"ST""‘-?Til‘.t-_— __'_
N - R TaNN . Y S
2*g IR - L B o*c " "7 Tges"t T« 0°0 T ooete T @ry T T gre T D‘O"—""'."' ‘d/“:‘?-ff' PRI
oo R ) 0*c o°¢ cOC*3ZTZT  ° 0O9"S20T  C TIDTZEZT OCOTLOOT 006 S¥1Z.  ODE*566- u_g
OrOCRADZT  DCATSLS  COO"SROT CG6°165 _ OOCTRERZ _ 00€°0646 COD*EINZ. €O 066 GOC*900Z = 0325856
ge¢mens2 T 00L*5E6T | 00040002 006586 COO-L661 ~ 0CZ*994™"  0COTI86T — COLT986 " 000°9L61 T009:066
anacront VOE*THE 000- 9981 QoL Las . 0nD*aseT goa*€66 - GOBT2EO1 C06*666 - OGD*SGET
cen-gary cagtTRel - nencIell ‘°nL* 1001 coe-€rtt ce%* 0061 000°5221 00%°0ODT  0C0°GIZT  QOE°90CT
c'o c 0 bl croTsse  OON*SHE cop*sen COpTETRZ ©  CODUSL6T . OOOTET T QODOTHT

v st vnad et 0 e it ket i,

oo T ese 7T gre U TTUpgesel T @tg . TTUUETT T atp T T ofe U 60 - W7 Tgeb '“"131 |
e ota 6o Gc n4g ", T onuto D00 GIGET - ODH°SOPT OOU*I9GZ . OOL*B66-.0 9.
[ 1dAd 1774 corriss cog* ooz ocotGes Crote0sz 0CETnEs noo*coe? R64€a6  DOC*9seT]  DOB'ERE6 - 9.

oorengat tavensL rAaTlesl oL "S%h oontZRsl 2097388 | JODCIGET. TOT"ERAST  ROCTRUL. _909°06E- L1
eretecny Lulrl Rt T GEZAFLRT [ oF Sy .} neCtryel co09"66 - oonvr1el C02°9rG -0 Q00*EILT - COu® 10("‘[ ol
gesrrasy  coZteecy PrA°sE8YT  00STCCC01 [Usishg 1004 § 005201~ ooetTsetl CRETEGQY"  CC0r"S0ST ﬁ“\'a‘;"lﬂ[!'l"

v R A B a*c ~ T pcetecw T Tmogtsod T 060508 T T 000°0TOZT T 0G0*I661 T CoO0°T2 TOOLCELTTT TR

L S - 17 S e 77 posei o0 T " ewm 7 o T T etm T opeh
0o

o o] o*n crr are COE"3" - w g0 . e*e - - 4=o .-

c o - Bkl 0*o o e o g . ) G‘C S =C o Ll - ODO’QOQ! ]
rrrtATaZ T OCYCLEGT  COOSFIOZT T T00R"*8S6 T T O00°LITIGZ T ODGTEBST OOO'?DBZ‘—"— " 009'6!.&; 2T 00CTe002 IO 66T
QCOTTEST DOATOO6 CROTHBEAT - QCOEES _ DCO9B61 oS 58k o06-1861 €00°985 - 000‘05_9]“-““ uon-nom

L0 ~J [kt 1008 a n oo - 60 0*3 - 000“996!7 L9166~ 0ge1- -

Lt o] T oera 7T 7 etO T T oecetces Teno*0s T T e00*0S T DO0TEIOZ T T LODT98ET T QOOIT C Co&l” ZT A

-

ot e g e

et R 2 00 o'n “eor1 B Ul - 28 [ 3ot - S . . - ) il B
oo c o : o0 oo B op.. oea*o =0 ST . Q0. "IN
o=~ CoL ‘266 coLv266 ere oo . a°g. - ) ) c e 000'0! - R
ec T f . A TocetT T o ToeatY T TaenerTT T U o’ T TUero T S BEREE £ §

L

“oco T ~ ©oen 20%+01" T T oo™
o : i u o pae*t ‘g -
fo @@~ ecc . coest ___opoer

.

oan-Z20Z oroTsist ero aCTs 00 . _
- _.c.r‘ ;-—'“O'E, — -o.cq o.o n.n“._ - oo ol Rl ‘o
COE=486 T :00GTE6 . . £CQ°?Z02 CogE 686 _oO5=ZHL - ‘ 02T QOES .00S*2856 - gao'bul
e etc ‘oo ooo*t _ago=1 ) ' ) . - 0%0

RO VU

- .00QTTOZ - 0C0-6L6T o= 6016 - . 3 L ’ ‘ L

T e TS a0l - oG 66> T T T BN SO N T
000 6HTZEE: . 0O0SPEAT. OCO-SYTZ ™ OSETEAS] i _ . 20Z; . 005 266, ¥0 . . '3
£00~7207, OPLTARE - 000T2IG2 _ QOC°CE6 - : nos:zu- =9 OOGTEEEIx BT . -
T RCAte?RT T 0094565 3T crv-'ssu TTEEsTEEL T TOGASILIT T “onatessT " gng® 9511“'*' 005 855" uon-aur “~QoOSEa0T "0

e - upc—xas 000°058 000°000T ° ' DOO°ZZ0Z% . QGO6L6L:. 000°ST. .7 GOLZTL. .13

e

T — i
I

. . o0 - Lo 00%e0T T | 0. . 00T o°u
J8"0 | -0"8 -.  00G™Se4Z.  005°0001. . . g : oo:.'sss
eI0°ZE2T T UOLTe86 - QOOS002Z.  OOIESS 00n"31%0Z *A86". D00%E202.. 000485~
009-6rc7 | 1.OCZT6LE . CROTSONZ ne,steu-‘_; £O0=2Z66T. - COZTGHLG - . O0GD esslj,& 0097986,

"‘Oﬂﬂ“b‘tﬁt “-“-0&“056 SO - 3 113 Sl - T A S-nas ﬂDG'lZSIU 00823885 .ﬂﬂ&’mt“" ) 009"')66 e

T = - T p— i




¥

1.

. : - THISvkuF_&xECUTED callsl?!
t-.t-e4¢ot¢s.-0-ot.t.¢.a : . -

6% pnnsn Aums’?‘l .

152.53._HBJ UPDATE_HADE lﬁ-JhH 5 PH'
.t*t*-tct-‘-.tttal‘ .tlt.‘ o

*35-.HPA«.FI SICCONTRACT Hes553)
-‘cm\qpE,nsrfmhusmp*uasummnu cu.
! &zs-ncgg,cam:r ERS RN

et

L R T 4 ] 1t g ity gy

WSEL | £Q

-":‘fi';:l-

- G45.130 . 0.0

CHNI X ITRACE
2.0 - 0.0

s -t

¥

]

S
:
|

#

L

4148 e At it e o 3 i e A e b ol e s

4

PROF 2.1 -

CCﬂVB 0 ioc CFHV' 0.300

“#SECME .010 B .

2800 KAT Qe BﬁD.Z-'v WiEL= 9%5.,i8 EAC Ql= 857,45 w5EL=>
HAT Gl 857. RAATIOS LDB,CH,#OB> 0.0 1.0200 w.0 wSEL™




D 0B/1S/TE  11.1%

ELEA% *
wca CARRGE 1-02'» “ EAEEOR, gy
% D}@c’lnu&..:-mr.n.s , 52, %8.)-0pD

““..‘tt.t‘t-t.t‘.t.‘t ttao i-tat" L

.l‘.

_1TRACE

OD

NIRRT

.
3
A

bt

B B e e T T

'PRDF 3 e e

&

" eoHy= T 0.380 CFivs  0.300
_ #SECNO .010 ) ) _ ,
SECND  DFPTH  CwSEL ENIAS  WSELK
B : 2op - - Qe




Ot.t&g’tgpt-.!.ilqtar-tttltt‘-n-t-c-ttt-tt
HEL 2 RECEALES TEDFHDV”?& FOATED!
ZERAONICORRYZ LG 02 s

EICAT, _.,,.50'5 52.53. maJ

_XSEEH:

-SEL

- 0.g " 0.7 980,000

En_.__.,._u.u:c 1B . THNLN
‘B0 -

L 17dacE

0.0

{

k)

B L Y T AP P




OH33s
010~ CYI3Se -
[ » £ - oot o ®AHZD J01°0 =AH3D

TTTTTITTTT TTTS T s Tt T T T g 40¥de T oy

HJ
TERERRTINE: 11542

Hid30

¢
.

o y R
B U U - e e e e !

= P

P } s .
BV — —-———— [P—— — — . —— L b — —— et gy - s —_— . e m——— e n e o e .-L - "r.u, . .

]
e

D L VL T PO
1
i
i
'
|
i
B
[
1
1
1
.
'
*
1
i
'
i

!

¥

i

'

t

'
PeTreeYY

> : A B T oo L ,a...w._, oo .

...n..o_..

- Favurr” T TWINKY 1§ B ua.:_- ..rzul <=uamm§,ln>....wm

22l +4 ‘0ect 96 o o°0 ) .l...u i aomwauln -o

e e e e e 2 L e a s e e e e e e - —— ey

e

] o . . o4 RELL N & SNIAM.  JTdRIw ::w EE

xumzuu

il e

- e = . AR T S z:qanmm:m.wnunxuaum !LSmta!l: €L
- - SEE ] o Ce ..u.PzcEzq:m;.m.:nz:uxmsw:uq:umn .

R .Nu: .umuﬁ.r...umou

) spo,_u_._q omhcn.s 13 >nz “G31VATISY 3TN
) ) P - . . III.CIIGQ.III.. [l d
-, . SETTT  ®Z/ST/0°03LN33X3 NOY SIHL , ) - ) A s




iy

'..-;quo 130

Ll lesesvenuonne
.uik}

THECZEREUELS
*EPRBR ICORR

gntatnovn--iqttottntn;-t-otttn?th_

THIS RLN EIECU'ED 03!15!?6

m— et

12.00

'-¢“‘u

SUHHA&Y PRIETCUT__

v.Olﬂ-
0.013

4200-00
. 4200.0D

;1920;00
5400, 00 .
bano.au__.49s1.3a_,_,_11 s ___Jun.ua

0.100
2.0.100
es1Le
H-IOD

ﬂZOD oo
. 4200.00
1920.00
~3400,02
"6300 00

B %206, 00
420000

~1920.00

-Y'3400.00

L 6300.00 . _948.39. - _

4203.09
* 4200.03
1920.00

,__ﬁhD.IZO

3.110
2 0130
) 0?130

"0.130 .

- 3400.00
© £300.00 .

%200. 00

4ZD0.09
1920.'00
34,00.00
"6300,02

4200, 00
.2%203.00
T1920, 00
~3400,00

0150

6300,03.

L9484

T 943,39

.. 94869

98376
L9806.79

__945.90_

I'.HSEL ..._..._.BEPTH ,__;_ 7!.CH

9‘5 IB I
945, 18
"941.97.
944,19

9-95
.. 9.58

8459

946 ke 8,3&
_ 8.3%
5.29

- Ta42

~943,34
945,52

P46 .0S
BLELHD |

8.3%
L Be3n
5.2¢

955,53 Te4h3

8.57
8.57
Sekd
1.61
... 10.5%

96t.b6T
946.57
F43.53
9a5.71

N46.67
46.6T
943,54
965,72

8.57
8453
EXLL)
7.62

4695 BukS
BehG
5.33

Tah®

943.483
945,99

637 .

- 3tdso0

LA00.00 . . .

fquo;oo

"2GC.00

" 422.00

10,29 ___ _

Li.6%

PREED 3 95 12

-%22.00

422.00

7 - 422.00
L.948.38_ __ 10028 ___ 422.00. _.422-0C

1.0
. 1.0Q
1.00
1.00

15.00
14.00

14.00

14.00

£-.214200

1.00
i-.00
1.00
l-D0
100

%1.00
. 4l.0C
%1.00
41.00

_%1l.00

_1e00_ _

CUH DIS"__-SSTA

D ﬂ -

-0.0
Va0
- 0.0

060 197232
reiaie b T

422,00
422,00

422.00 -
£22.00-

421.00
. 423.09
423.00
423.00

437,00
537,03,

437.&0
-437.00

L B21.90

. 438.00
438,00
438.090
&id. 04

“72.00
%£79.00
419,04
&#75.00

j??,OO .

_&23.00

438.00

19’5 59

- 975,59
1SBO.AL

©1977.08

197509

~197%.00°

1975.00
1975.00

‘159715.00
19715.00
1975 .00
1975.00

1325.00

T 1975.00
1875.902

1975.00
1875.00
15 1%.20
1975.00

1961.47
1970.20
176a.38
196349
Lle2y-18

1972.02

__STERCL

— 191500 __

LA915.00

1975.G0 .

197500 __

u.C
197L.00
e + P+ 1

- 0.0
8.9

0.0
1975,00
T 0.0

0.0

0.0 ___

T 0.0
1975.00
“0.0
va.0
D

2.0
1975.00
0.2
0.0
0.0 |

0.0
1975.00
.0
[+ P

. 4876470

- 1%7v.00
_1970.00
-1s75.00
19715.020
. 1875.0Q0
_1575.40

S 1975.00

_ 1875.00

STEHL
1970.00 235%.03

2055580
2055.00

14970.00
1970. G0

1915.00  2024.C
207%,00
£024.00
1975.C0  2Di%.00
1935.00

1975.00 2424200
1975.00
1575.00

2024700
2024.09
2026 QU

157500
15715.400

LOZG ac
. 2024 UG
2U28<4d4

157900 202400

15875.03
1975.34
1$75.800
1979.00
18715.20

wdds, 20

202%a4J0
2U2%.0D

ivls.ia
l%lo. 00
L9Yp.00
1970, 00

24Ul
_2U24,.00
-£0Z% 0T
2024 .30
_202%.20

STCPR
L 2059.00 _

. 2055.00

L 202%.00 ___

2024 10

202400 __
2024.00."

024,00

_STENC& ___

Teu

208D.a0

Qeu
e
O.u

0.0

. 2D24.00

Dew
0.0
_0.0

X

-¢UZQ.JQ

v-0
Del

L RU2Ra WD

.4
Dand
Ded

alad
Zwchld
T G0

o
. Bad,

Uad
Iudvadd
Jad
Qe
Q.3

ENDST

Jun e bl
24 d. o
2039.07
FOLT- TS §
2dblaté

202w 30
2024 Cu
Ld2waiiv
2a24.06
2024.00

P VR I |
Lhuivwalin
2024020
2Ll
T Rald

2dlwend
202 %00
ZilZmeln
2U2+.00
2uduatu

VL P
ivwlwanwi
ZN24 i
202% .54
CO2w i

2uds.un
2VEmalic
20el ~o
QusedSl
22d%. 92

T10PlD

li.ga
d3.07
Sd.t6
odetd
u¥.3%

alowd
Lha bl
*Yadw
L4.C0
“Yaudd

wSads
L3 PRt
L3 PRV
AVell
~a Tt

g PR S Y
wdaud
whaudd
qdall
L PR

EY I
LE PR,
LR T
LETRYIY]
a1l

Taazl
Hoewr
P¥ab
Lve 23
wlimiiu




an*9t
N2>t

atlCE

al%alt

FTLENGS
el 43
rosag
LERLTY
IR

Longs
[ a-1-3 4
oncoc

TRt
[T l-4

STLES
5934051
2amag

" TEey
CL GLE

€L*TIF
£are
weezg
e s

2E=~el

er*Zeg
[t Rt
coTa~
htaht L2 4
L ¥ 44

[t 3]
ag*ty
onTEe
eserey
LPTQs)

ST EE®
roTge
CoUAY
Dw=gp
sLTYLY

TZ-A€EL
ac=py

- 1R 2%

jole had -4 g
LT 34

ES°LZS
Ll 4 4
L9t
[aladed L4
Caivt

ar=aellL

€E2TrED>

DO~WTZ -
60*NTTZ.
£ac2ren

0}
c=n

£S5 3

an=2wez
ZTTTRRT
[aA el R o4
ayrery
Fiegte?

o=a

een
-eTe
ne=2212

e=p

g0
ey
e
FergZ12
ren

2I"TeET
ErTINIe
rasernT
TETRTIL
£3~Z2re?

c o
f il 4]
a*e
LT kT2 ¥4
oo

TITAFT2
TZ*191C
TIeIrZ
freeztz
YHELOET

c*o

cta
ntn

0r 5212
[ ST 4
t9eser2
remireT
TE*TEP? [ ol o]
La=LFez’
roctezez _ 00

R Rl d o F o~
gne~707  onesre?
L a4 ¥4 ¥t +]

1o oeg2 7
ap*»I0d
noTezo?
(LR o
TreETET

o0
0
rneaInz
req -

SENCET
€a3°%z0Z.
onreInT.
Lo~=2gr

o0
aro

c o

TITOZET
nO=20Z
Dore20T
agre202
TZTLEO?

Libal
a0

oo

ZYTLie
59"5¥027 -
0L “0er2,
co=sz20z "
FALS R ks

a~g =
(o B
c*g
Lia+]

1saN3 T

" T opertaz:
SOTH2IT T

waNILe’

rerze0z

oo

v T

o 0"
00=42nT
10
T .eoTe2oT
or*»z6% T oprty202

YINILST

on*erTo?
areataz

BHJILS

0o*g102
ceretiey
oo*e102
cACPIAY
ao*ctaz

T onesro?

coeiee
on=einz
ac“einz
cntoa1n?

" op*ato?

cotfIpy
ro*elio?
coreIn?
an*t oz

fnoTL102
oot 10?7
roTLTOZ
ro=itez
resr 107

0o"%ZoZ
aaT»ZnT
ontyeaz
cn=H"zZnz
[{shal 42 ¥4

‘gatwz02
COcyZ207

oo*y¥2n2
[ludek 4<kd
Au*nenZ

Toocy2u2’

om0
co=20Z.

‘notezoz

gg*»2o2

ooTyooT
00*»202
00202
0CT 4202~
Qo*+702

Tpocs2oz T
0o0*H20Z
qare2cT

[o]s et ¥4 ot 4

“wHa1S

-QQ 2967

P EE6T .

Cr~cPh 1

THILS

asn

po°zR6eT

il o4

ToamaEss

reczesl T

cr=Ims(

go=zest

NC*IGET
or=zZesY
CO*Ir4TY

el g 1R |

coeZeRl
Cre2ReY
noT2r5t
ore sl
res7oal

coteEeT

COTNAET
CeThnl
CoTNELT
[l 118 §

ontathy
co*9rst
COCHET
Litell 7 -0 ¢

TR T TS S
_oocoret

onTorsT
ro*azet
(JALTYS ]

eo9r&y

Co=9rsY
LTI
oneorsy
roTaest

oo0=9LsT
Co=SILY

A1 TTY

TooceLatT

oA 710 S

ot s

Too*etet
[LALTE S
oo aotst

LIRS o

noarst
Wars

T en*9leT

onczesl
rO*2R6T
s CEST

LS5

Fiviatil:T R Bl
1216t
Tulatrd 184
L7951
% -reat

PR -
ERF=lalT

s 2 o}
oen
eo=29s1
g*n

T nto
- o'n

9°0
CG-7eat
osr

oo
c*o
o
ZHFERT
co

[+
0*0
o°e
LLolRT
c-o

00
0 0
a-c

IB*ESST

o0
ero
00
n*p

Z9-c181”

[+ 4
0°g
[+ 2
0°0.

00SL6T T

[l o}
'O
cto

oo -

o n

WS T

SOTE9LT
oCcTZaest
oen=7Zeat
BPEDCET

cerzoer
Zi*E761-
nG-2esy
co*TR61
[2Ad 193]

11: 044 0
YT084T
Frad 1)1
ZTHTAEST -
B679%QT

Zo*se1
009261
. ao=eisy
[R54.74.] B
36231

EE 06T
aesratl,
N ALTES )
8=aget”
s 6251

~egtoseT

o081

‘pocglst
ZaGrer
ES*RELT

. 4131

‘onT9Ls!
00°FL6T ¢
coenLet™"
S1°6021.

zeerEsti

Z0°1957 -
* B0°99S1;
00°9L6T "
ez=5511

YL$S-

oo* 116t °
00°TTaT

oectint

510 wnd

00"010T
or*0101

oc 0101

ceoo1oy
Tot010v

co-pes

a0 ces
00*0es
on*oae
0a*oss

00*685 "
00-486
no*58%
co*686 -
DG eI

Qo' 0ES-
06*0£9
00°0€9
no<nee
00*0EY

007085
06085
00 "0¥S5
coto8s

eotaes.

T a0ce1s T

00°6LS
0o 6Le
[l nd T L

-COT6LS

entoEs "

ag oS-

ca*oes;’ -
QoreES” T”

OD'OES

[+11 00t &ZS

. 06° 5253'—

ou-azs'

00%40S: "
oo a3

‘$10°WA3 T

“oaet’

00"1
LTS el
001

HCT

ootz

ao-p2
co o2

“corpz T

[s s e 74

eo
ap*t

-go*t

oa~T1
co°1

00*565€°
0D 55¢
00558
onTesE

~ onTos

0605
oaros
ao*ac
00°0s

co0*1
[a]+ 2 ¢
cot’
o001

L S
oo=5y
La*6Yy
006y
0o~ 5y

TTY Sunns
un'sz*'
1o

tp”szVQ

T retETTTTTI0%966 T 000626

TeQ*S5ET

HIIK T

1E°8
CBBTETTTTT

TGS TET

TS B

8059
HECITTT

T ogeee T
_ht‘&
ALy Yol

S Gheg T
‘91*6

1L°2%6 . 00°0%91°
BE*HEE T T 0OCOTSL

16 €1 C6*E56 co*015E

HEd3I0 T T l{SKI T R

9121
ya-g
To*»1 ™

25256 .
H%°g%6

T oIetese’ T
S57C30

on =692 -
ap o421
oo 01s€
EW'OI’E

aon* ong
IR Ca T Th
NA*0%91 -
T e0tRTSE
[o{tRip -1 1§

T ebveseT T T
L1565
02Z°648"
ZEHS6"
48*Lse

1561
8601
-1 S
Z6¥l
o€l

Toot0s2s T
€0°069TF
Co ool
cosoIvE -
00°atse

TeLrsEs T
BLI56
A LTS
Y1'%Gh
GLEGE

E1 4 R
9e 01
1 0¢ 38
yL*E1
91"€T

"2567
19396
HE~GY8

T egeZge’

£E°166

»u*%17 " Tgg
I%*01
gL*L

T GN*00ED
DL T4
cot0zeT

‘oeTopey. -

£9€1 0ceonzy .

“"eo00E9
oo 00vE"
o2"0Z6T
oe-opzy’
op*taezy

‘HErZGL T
0% 8%6
9L SY5
9656
LL'ISG

LY RS % SRR
0%*6
96°9 .

gL ET™ T T
1521
""0&'0&{9"'
00-004EC
000261
DD'OOZ*‘"’
no 002?

gecet
€58

89‘156
EL"L%8
55640
T 6L*H%E

£0est £6°156 -

T IE 26T
L6946 -
50°546
60°8567 T
00°§%&"

5762
118

s¢’9

Y-Sl S
0Z*6

00 UU*F
€o°025Y
eo*002y
-toT GOZ?

ﬂO‘DOEQ
oo’ 00*5*:

89°136"
95°9%5
- 50rGYE
26896 00002y T
an"1l%s ”Uo'ﬂﬁaﬁ

68521
91*9
5229 -

16521~ T9*t56™ =
28396
F LT 5
QT‘L§5

- 9RL%b..

OO}?O(Q E
o000
007026Y

~ po*00Z¥
00°0027

2z*9

'ﬁm’é;d?'"‘“‘ "13551.5"‘:—'_ T

00*0261"

pre

ogET0l
OEED

01735 7 C

‘ngEre”

fzZeto

35:0

BIES T T ‘f\rh
o B

012‘0“7
_o1g-0'
pDigE*a --
eYE'D" T

o1e*o-

socta’.
00£%0
oDE*0:
"B0E*D
oue-e‘l-

~o5ze0 -

o520
652°0
gnza T

652°0
TOEZCO

DEZ*0
00
oezen’
DEZ>C
pzzro’
c2z 0.
bzz 0,
0zz0. -
£zz*0 "

VJOIE'o"“'

ut;-o:
612:0"
AL e
brz-o

BaZsE T
602%07;

ooz-0"
pozQ;
ovzeo

091*
n;‘o ._ .
o913p

091"
vetto

bkqi&”?&z' A

o____-“__

3 e

=




~ - N o -

—oTSECMG. . Q.. . CHSEL ___DEPTH. _"_ YLCH-__ TUM DIS__ SSTA __ STENCL __ FTCHL. _ STEnR___ STEiLR _

_EKD3T _ TCPRIL .

e 0.33077 I910.00 ~ . 953.90 13.51 - - f.00 F1511.00 1930448 . n.0 1932.09 ° 2318,30 .~ W 2312.%3  3a2.4C
ceiime s G330 3GL0,00.0 7 959,38 13,98 . 1.0021Lil.00 __1902,00 _ 1932.Q0_ _1582.00 _201€.00 _ 2124.05 _2i24.0% 142.00
: 0,330, - 15640,0G0 9%B.F1 L 8,31 ° - 15067 F1011.00 . 1982200 0.9 L932,00 . ©Z018.90 -: 08  Z018.900 . 3e.0r
‘0.330 . 2850.0. 95254 12.14 © 'l.00 . iCH1L.D0 1937031 a.0 192,03 . 2018.00.° ° 0.0 _ Z2a0.47 323.15
0.230.  5250,30 ___ 955.98  ___15.58__ . 1.00 -C1GILG00__ 178838 0.0 1992.00 __261B.00__ 0.0 2342.32 S54.12

T e,

0.3%0  3510.00 954 .19 13.09 °  5U.00  1061.00 - 1966.2s 0.0  1935.00 2D15.00 - DO«b  '2328.03 383.75
P50 AS10.E0Y .. 954.79 . __ 1360 ... 50.00._:I061,00 _ 1965.00 _ 1985.060 . 1985.00 _ 20I15.20 _:233lew5_"_ 20i0i%5 | 14boaS
D350 140,03 G46.82 T.72 £0,00 -1G61.00, 1977.16.- - 9.0 175%.00 201508 & 0.0 .- 2066-16  1J8.6%
34350, 2390.00 953,07 11.97 50,00 . 1081.00° 195773 9.9 1945.00 2D15.00 = 0.0 2305.08 _351.3% .
350  S23C.00. | F5841%.. . 38.02 __ . 50400 _ 3G81.00 . . 1932.21 ___ 0.0___1985.00 _ _215.00__ V.3 " 2334.55  4ol.le

Caat Y e

DAl IGLVLLT - 9ER. 6% 13414 . 342,00 T-14%03.00 1833.20 0.0 1949.032 "20L1.wD> G.a 2172.53°  3239.3%
L Qasla . 3512.00 .. 954.8 33,62 .7 362.00 : fAQ3L00 . 1967.97 . 1967.57 . 1%45.00  Zll.uy . _2080.77_ 2356471  _11s.62
Q.47 1640.00 . 920.05 BTl = 342.00 " 1403.42  1d40.49 . 3.0 1649.00  2811.0C . Oau P EY PR TR P 8
D.a00  2890.0% ~U§53.39 . 12,09 342,00 1403.00 .- 1834497 0.0 1%89.02 2011.00 S Y- Z1nT.43- 7 332.4b
JakGh L B50.LY L 5632 15,02 " 342.00 __1403,.00 _ 1829:94% _ _ . 0.0_ __198%.00 2313.00 = 0.0 _ . 2181.9L  3Sl.%e
Ouhle  2H10L30 . 254.48 13.138 1.60 ~ 140%.00  1833.11 Ve 193%.00 011,00 o 2172482  33w.71
S Uew 1O 39TV.07 L 955.0% L 13.7% 1.00 1404000 . 1967043 _ 1%6T.4% 1592%.00 2Ul1.00 - 208E.42. _2U8d.02 1z0.59
0410  1b64u.L0 750.18¢ .48 1,00  1&04.00  1845.4&yY U0 14d9.00  2312.00 0.0, 2151.95 21d.57
Q.510 2089%.67 853,43 12.12 1.00 1494.00° 1B34.93% $.0 1933.00 2011.5G - Q.0 2lef.02 332,10
Duai0 52504024 . 955,37  __ 15,07 . . 1e00 ., 1404.00 __ 1829.47 _ __ D.2. __ 4999.90 2011500 _ __ O.0 2132413 35226

s Tt}

3.410 A55 0,00 Tha.48 13.18 11.00 ° 141%.38 1833.11L g4 1%3%.00 20L:.50 a3 ) 2P TLa bR 33%.73
Ga4dQ 3512.09 . 955.06. | 13,7s 11200 . 141%,00 __ 1902,s] 196,432 194%.09 20ils34 . 2R5E.T5 2048.05 120-t5
G420  LL4D.GO 950,50 5.90 11.00- 1415,00 - i840.t%o 0.0 1%3%.00 2u22.8 Ced 215114 A12.65
04420 2890,00 953,43 12,13 11.00 1415.00 - £.0 19a9:90 . 2011.00 o.9 L2157.04 . 332,72
CM.%20 _ S250.20 956,37 L. 15,07 | 11.00__ l415.00  _ oy .. 0.0 1987402  2013i.0C __ _ Geu__ 2:8201% 352.28
C.433 3%10.07 Gas.41 13.17 i-00 1416,.0J 1R32.11 dau 19dv.ul £3all.uD - Cals LA T2.bh - 232F.TA
G.420 “3HLU.0) _ 955.G4 C13.76 1.00  1415.00 196092  1966.9% 193,08 _ Jull.GD  208%.33 . - .23e7.32k L1294 3%
[T I 1L40. 0% §53.1n0 B.88 1.00. lalu.a8 LEGL.n9 2.2 19383.90  Z311.-0D D-L T 2islells 31u.S%
3,530 FLE Y ] 955,543 12.13 1,07 _.1414.00 - 183%.93 J.c 19d9.00 200L.20 - - loa ' 2ieT.f4 312.7%
.D.&30 5250.072 Yahad6. L 15.U8 da0u 141560 lRzF-86 | C.T _ 19e%.33 2311.39 0.0 _2ie2.1% INialV.

AT i A b N 180 e

1.Jud  3510.03 G5%aT1 1242 E1%.00  2235.00 18i2.7IL 2.0 133100 2021.0u - $.9 2odd.se ril.e>
foutia 255U, UF L S30.50 13.85 . 819.00 2235.u4) 176,51 " L%%4.31 | LI R [ cG2ievd Z2297,60 Z239T.td | w317
1.053  1645.C) 890.78 5.CE 219.00  2235.CC  ldvl.as Uad 1981.00 Ja2iew® et 2566, TU Gik.Ge

P ary] Z923.0) 153.46 11.54 819.02 2285.00 lde9.9 V.0 1¥31.9d 2Ug).00 Dcd 2S8fn.de . TUD.B2
“leUud 2250.030 502 . 18.5¢ a0 239,30 1d5%35-%5% Jed 158190 2021..9 daed . 26le.37  Ted.E3

b gy

b

2,000 A0 9%4.99 ii.4% AT 2%%5 .0 19%d.62 HI) 153u.J3 Lul b33 - L 2932.388 S5uS.aw
2 Wi 350 G.L0 P X LZ.3 166,06 595400 1%44a00 1950.240 1958d. 0. VR SR 2315.7T0 2315270  335.70
z.DCG 1t 4U.00 955,52 d.12 TéL.00 2595.00 197019 [/ L¥dasul 2u2:.03 yed 2%eTa%3 wIl.29
2.0Gy 2BI0.03 953,97 1. 457 163.00 FH95. 00 1675.97 Cad 190,00 20Z1.00 Vad 2519.%2 | SaS.2S
. 2.0L40 Si59.% G5t o5& L 13494 760,00 2%95%.94 1964.%e Q.3 | .w83.00 2571 eG0 | . Ged | dyedell Ehiald

S T

2300 3510, 4 Gh%.8? 1l.w2 LR g+ ]t Alwl.uu 1923409 Pe Pofu.l0 7 iuwl3el Yeud P4 P PEHS
2.1C0 2HLC. 50 et d] R V- PLS ) BL2,00 2T37.0G L29To.93 | 2.0 1578, 4% PAVY & PR 2a22.d9 duldui
2.10G leh%. 00 EETR R 7. 37 BUlZela 3797.09 197,290 L% Tdadd LJ2i.sa Ce2 2u23.60
2.1440 2h% .09 Fu9.14 10,r8 2.2 3752.00 19 73.u0 191804 2023.08 d.3 20£3.09
71040 5250.63  957.83 13.23 8Q2-00 3717.90 1378 .90 .. . AvTu. a3 £323.00 | waw | Z2302.52

N A ———— e Yy




an=eZng ree cO'q’. or*stet ren tey MY AREY d - .
=l chd 4.~ SN ot s co 5202 LI TN {3t Y £ 1 [alalir S ) . th 7 Lt [AAI T T -
S oneeTeZ oRtgeZAT T T e0%STOT  AL*SIST oo Rd S AR 4 DR X% foTTRED ooy tneel Tieran roseins e
il Rl ¥ {ab g oo crrsng (LR XN ] fen N St6? oe*25€9 oot F-Aall 1 < O N1sE rETY

1S6M3 7 wINILS T wedis Ie31E T YTM3IES 0 vESS SI1G HND T KIK T Mi4Io TTTTTm T T gk23S T

w4t TIG r2G e o~e co*gzaz”  nerers? 3*0 TO9ZeFIRT T COTISER] TOREET T IZET T T ILTSHE T 0040625 LTI
po=ng ontsre2 nen eReeTRZ  ArTSIeY bR CCTELAT DD THER  OGEE S€-01 S4°18&  OD'0/RA2  LIT-y
saes InTRZOr rn TETETAT OPT62e T [shd o terses1 DOCTSEY.  DOTEE - £0°8 - €1'656  -007CeaT 021y
TITCGE - NEESTEF CORTEIAZ DOSSTINZ AOTCIRT 0otgART LETEEST O0FTSES T 00C€E’ 0 3S°1T T Recf9s o 00C01sC  2FT'w
g NITETLS t'r e q20r rocSrst i < FCTGIET  TOT15¢9 _ COTEE Lz i1 LE®TSb ~  DO*GlST D1y

II°RTS £Z2 eRa] en" " T patgrnz neTspeT’ T Lad 0 €% SERNN i Bd-T4-C N .1 L) SURSIR-4 &1 5 ELALL IRt 13- T 3 & T Y
ra=pe po=grey reo 0" 42a7  orcerst g CoCSiEl  NGUHSTY gOtT . 420t YE* 196 cocHAZ  purite
Ensng e el bl 44 fno*gnz onecray Lol o cetglnl I0*e5¢3 fa 14 S S ee*L” . FLB°GSEH . SC*CH9T 0 DTt
rrera COReSPPT  CPUCPEZ EDCSZAT OFCSrl CCCSE8T DCCSIAT. CDTGGE9 QOTT GL*TY . RR*I9& - TRTSISE STlH
NX=rg | noeorr? e e cees202 Ll ol FE 8 4 [+ hall o] [l T X% CC*s%:c? .go*1 LR ‘5'?.'29!:_ B CHCIaL [+ I il 4

SrCCrIn grrazaz =g oCT§202. poT<irl T oTo © BZ41RI T 00*iSE9.- 00°ESL “2:'1{?—7“‘77723'9'957T;'oa'ua‘zs' ‘oolte
frerg BeEFOF nen rO*S20Z 0o skel a=g Q0°56T.  DOTISES . DOISL - £2°NT . FECISG. . COTDREZ  GO1's
racns T gnenzez A QOCSIN? BOGSRT co FRGIET  ODCLSER C tot&L. T SmvL - S0*65H T ACTOYYT (DT*w
o caterey rreCzo? I aNTE 202 precret CO=SIHT CovnIsl COCESER 00SZSL T BLIC1T 0 6RTZ9S . U GELISE . GOIY
oeze crrETrZ ree pa*ggnz rredrst a=c . CECSLET  COSISEY  00°26¢ . wTTIL r-:-‘% . DOC0ISE  onUte

£I-CES  GETCEST T 0T0’T T 0010 o tsisl T ot@ T T Tafcoest €0TS5%T 4D36HB T U get et T (50525 GODTY
ZItRE€Z  TOIRTZ [he ] oo LI0Z onrvsisd a0 6T*946T . 0D G955, - 00*SEE ] LB .. UO®OBEZ  QO0"H
FL=191 ~ CECRETZ ten _anTrIne orteisl o~ T6°0561  COTC9SS., 00°558. It _ASTESL.  08*0%e]  gc0ty
secee]  ERTATIT 04TATTIZ TOOCEINZ  ortorsl’T BITWLAT |, EOStISY ODSSWSS . DO YCER . TLESTRe- ] L DDOTSE: . 00Uty
LETRET  BECEITT o - eotiIoT  rocstig (-0} FEeLET nn‘w“* on 568 ny - zq-ava ToBnlst  poGte

L]

0

sI"ST?  FLCGEIZ £*c 7 77 pe-pgez eortiest T geo T ALUsDeT:’ n°ous~ 'oa':.oa Rl T 6y 09&. TooQTge2s T crote U
3Z*=51  sl-zecy rep coreInZ  COCTRET. €U0 . 16°ZTS1.  OOCO8Y  QO°LO® - T UZRNLES | L 0OM068Z  000°€
QE"TFL wLnS0T uTg o eRtpoT. oetiPAl - OO0 L€°916T | OO0y - QG103 - T _ BLT9%6 - . 0070591 gofTf
£27ICT 1€TRFCZ T€T9f02 T OCT0202  COCIFSI ERTHEAT  FETCAY.  00°OLTY L 0O0TEIB. T €9486.-" T 00TBISET  pogtg ¢
w5%6:1 RtTwECZ cen oOTRIOT OCTIEeY 0°0. T estAlaY  cpIOLAy  0BTL0B &49°856-  OQBTOISE  DoeTg

i
1
!
3
U1
-4
!
1
%

U

EL ALY : €7°94CZ T o~ T ectIloZ  CoDTOSAT T 0*0 T entvSElT T cotevet co” as" . 4G tHAG. T T ODtOgesT: DS1TE

RE"96Z T 1R-9SZT oG ap*tT0Z  or-trset. e°c (-3 73 nu £98E. . 00O*0G- 1T = ;zs-ss'ﬁ‘ . G0*0AH2,. -051-2
€H°E77 L IRTL ~*a oo~ {toz onneel e SATCILT- TEYRE. 0OOSL 6> (16°€56, 007aYsT" 04172
TUCAET en=g217 $E6ZTT T 0TTIT0Z - onTessl  QOCORAT T CCTOSET ﬂ'EnaE_ TOgt0gT T egaE] TARLLgeT QOTOISE  C651s2. 7
£ RateR2? (e oo TteZ 0D CeE! o e 522667 | ou's_-;ai:‘, co-os £1° KL qsa co” 015;_ o051z -
I5°*9%¢  25*3€£2 T "0 | T0QT€202 coceitl o*e. T eotRLel T QOTEISES TTURLCerTTT sr ess—‘ ) cc'oszs Jegicz 7 T
co~cy -l S S L ac-E202 geTRIsY g o - c0°Bl6L. CONEIRE *1Z - 06707 ~ COE*SSe . DOGAEZ cz‘t‘z— d
ThTEs . 2greIeZ g 007€ZrZ  NN*e6T  Q°C - C - 0D*gr6l . GODSCIAE . 0D* E9°6: .- £8°C56; - -0OCYIT.  Of1

onTEy TCTEICT LOTEZOZT OCTEZOZ  CPCEIET T ROTRIST T COTBAST T OOCEYRLTTODATTT T RgtEYLTTTT64%9S6 T COCO1GE T GEY! :
rOecy ce-s2eZ LiL) OATEZOZ DO PLBT o no 5261 oa-itse- 1A ‘ L-'-n‘ . 15 "S§6  .00TQTST gl

fEeak - OFIEET ©TO  0CT€I0Z GOUPLATT . 0+Q u'ust oa'zm-'-t ':L,'E[‘—"'_ #r-a-’.a—, nu'”&szs“ pz1ee
oregh | nCmEZO? ceg . 0C*FZ0Z. COPIETY 00, 0D*RLAT.  OO*ZINED: 0071 T eZTSSES.  DORO6SZ. . DZITE:!
gg=¢y . JRTrIeZ | a°¢ GO®E20Z. Q0 BIGT 0°a, Co*8L61 | DOSZIRE.. 0O°HT: ¥ -28°€S6Y  00*aY,.  021°2 L
ROTse T PATIIOZ T LOTEIOZT ADCE202T 402461 OOCHEIAT T O0RLET T 0OSZIRES . 00°%1T - U6t eG6T - DOTOLSETT ToZTC R T
LI A apefze oo 00*€207 an‘grsl 00 | 00°9Lsl’ 0G-ZI9E 00791 3 4t 0o rorsT ez
* - - . . Lo v-..‘"r-' e . - T s )
SE°CRE 59°12€2 T @*c T oo-sZo? T oo-efatl oe@ T cc?sm!‘ ou'ss.r.: [ L) e
cotsy . aotEIN -2 00~€20Z  NCTelel]  0-0 or0261 - 00YESLE,. 00~ . .
BOTCe | POSFICZ o0 coTE20Z  -vO*eIST 00 on-aLs 0O*REZE .. C€O"T HE*S v
revey - 0N 20T _cn-szcz TGG-E20Z - CCRI6TT 00 BLET T, COTRLE GO=BALE. 00T ‘ o»‘n’““
untew L= ag - N 5. Q0*€207 . GO*%i6l a0 nn-_e-st 20" "8bLE 00°L

GrMedr asondTT 7T waNAEST T wMaas T w0l T aonais™

usfs -~ 510, Wa©




A

ety

B b el bt

[T A

Ty o

-

T e

b e s

k-

S o b e < s

ryeceg

Ll 2t 5.4
~geeny
co=iov
TEE8T
oonecEs
F&al 3 -4
| e5TEAT
DOCLST
L2=063

T 2weatE,

Benr 7.

naveTiT
0z F (3T
SEeLaT?
coezeni
ERev112

CimeRrIz

05-837

T3z

LA - T A

Sy TEF

S5E=~97

Temne?

raeret
2ETRPT -

RISTLE
BATTRT
SZ 2%f
FE-sE?

L3 Gt 85
ERTEATT
prezenr”
PRTTLIT .

I BILZ
oareTIT
LESS Toh 4
ngcran?
LT Sacd > S

arseyrs
#5717
1¢*art?
aoezerz
z7 11T -

LEmmgcT
T Lo |

LAY {4

DETOSE

- P%'Q'f{
2TAECE
CEESRTE

egesiz

FLeREC

aé‘pi#
£9-SET
Cggew -

‘enereo

‘nn‘:hqé'
Cpeg

T cporEeor T
~gegt
- o*0

ogesser
c»'?icz -

ct-nvcz,ﬁ

(TRLT L

:,*t'tnoz
> gyt

SQ'rtIf‘

-1t T4

sr-fki,

E5eLT

gL°60Y

suefIT”
L 1Yo

QE "') co&

&-qesr
E¥-Faud’

zoszuoz ‘-

rrmpsny
OI'LEI?

oo

R 2 ;

C T eegTTT

oo

.ozrvnzz;_f

L actaics £

LT Y A

_¥storIz L

23115 °

_£oses
BTN, |

uzos .

egTNs

N piy&n;'“

STe624z T

-no'sz?z &
.aneszoz
‘acvezez”
ou°5zaz"-

FELE R

Tanersqz T
s o.n;

S a*G

g
oo
ose

no*sInz
ceesia2
a3 i02
LA e g irz
eer 6102
ces 1oz
oS
coccin?
LLALS o

e*o T

0°g

]

ce zsc2

o o

“etel”T T porglez
nesging

o9 poiorez

Ladet o} goccier

— . e %02
en*s107
ro~s10Z
goeTnT
ecectez

oo
iy
g
oo~
coc2az
B0 ' an*gzor
en*6z0Z

ere lemeeez

06 Ztae
corTToT-

n'n
Crem
Tecn102 T

| epTETaZ
Joazter
L‘“’!QZ
o°n. 7
c*o
TAETIEOT
- ~poTsioz

‘coTeToz -

— 0'9!!‘?4
iend +/: 00 4 1.7 98
CETGI0Z
no"sIaE T
0!:'5!0?

0‘6‘
At
o0’

e

egTe Tf'cu-sznz
g 00*STBZ.
og o
~'o6-s202 00°5202;"
CUHES eorszoz

B:INBLS

Troesinz T

nevgIng
T on=qeat” 7l
s202 —

Tcareznr”

=z f!} BEb!
0"‘!02,_,

lpges Nz
£ovs102

on ok~ T 38

Hxnxs"""‘1uaxs

optosinls” gott
00 Y501 00T
D0*0%6aT a1
S pDTOYSeT ST eetT T
g{c~snj~_oo't

TepsgngrT T
€2°568T
CE*6LAT
oo~éTsY
8L 9191

3675861 0"
COTSE6T -
orecest - g-p
On=SBET CC*cZel
LOTGEAT oG

-
HEDT

T eeTsES0Y 00T
COT6EGAT -00"h
no-5E501 006
"CO*SESDI. DDA
C'O GEROI Gﬂ‘b

Trgerery
L RFET

: tP'Gbi:~
en=gzsT "

_09=91§:

o0
¢ o-
gve-
00-c?6T
“ato

Tpoveest T
[ R 2.9 ¢
na*%as |
TOTCaaT
fo*SEsT

op=sRaYl T
LEdA:TN §
an*sany
orresht
o1 plal A h B 4

T gcesaLy
2yt 29gl.
Do EnmEnst’
eneezat
ER-FTET

uo'cssot“oo t “*"‘5
cOtQESaTT D01 .
00-8£50t.: 007 T,

PR i L . .
LGTOTSOTI OGN 16Tl L

;no’euzr“‘ -1 GI'T‘
{O*A02L.° *0TEl.
0875021 52701,

6062715 gyeel
0@*e021 U sldt

TTLt99LT
BT RYRY
DZrenat
EG?‘Z&I‘
UL‘sZﬂ!

“o6* EZSB
- 005263 .
[eleld F-0 )
T ODTeZSY
00'6253

0o*SeeT.
pR*EPART -
T pavsaerT

‘o3tszel
notarst

a9
- cz'?vnz o ~eace2 0045367
ED*&L91 . OBTOREGL. - 00*§ISE
L6 %591  NOIG2E7T 00°608
LLB*BET D cotofcs < eptsos
sr* Lol Aco-o’e

-e“'“‘“‘ £9 "Z.l.l oe*cts
[+ 2d ) IR ftl'szllq* ao'sxaa
T8t - : BITeELT. -
- ECT008Y TEFA0CATY
-9t ssrrErd

e

e c i
00 =
PG
CE

00" LL&L T
an*ziat
.04 ¥
COCLIST
00TLI6T _3&1'01
caToRsT
onennht
ontCReET.

- DL -ﬂrsr "

,no'aasr““‘ao-
- no‘nou"aﬁaa &

R - 3.0 - S
T ote

a9
*zs-qsstﬁ"zs'vsaiﬁ-

a0 - go* ztai

eo- 1551
eRTISsT |
009561 -
B LT-Y
coYYSSsT

Oﬂ'tt?
-~ ab 'FL'?

af sITL.
6o* 91 1

aetyLelT n'a’““”ss I&EI O 7&9,; nc'os
eaTwrels  fota as'cté!*_ 00> zysv_ oD *35.
- BOTSE6T - 0°0 . 1 . 19°%iAl I N0STee9sih00°05 T
on‘&:sf’“”n:‘»csr'"02'»Est??-cn'2bva -—on'os‘
nc'tzbt R ..ZE*%051 o0 z»&v uo'os

Eﬂ"“f"'“'o‘o -
oGTSIsT _ lpte

TeQtSIsT_ -

T ae 'S.&Tm

noe. '91.6 ) SR

'eﬂ°qast- oc=zaevu\;
L s;sr“‘eu~25£9 5
_ BBrsL6Y ‘~00'25t9.

N Lile SUPR sz IT

IRLRNA S TUISrELET
a0 146
 BD*H96
T EetELs
Stelis:

Ereny

RETEGR
sEeule
{7016

6'(';(1,6"
13 L T
h6: P95
91 L6
99' ‘lib

v5

Je00e8T
“-porerser

'IS E!_b‘ OCr'QEZ

TGS
0D "06Y
ca 049
0o cige”
- -00r01sE
—'OO‘L"}-:.?"
‘oo nsaz -

oo zr"'*os'ots‘““oc°n
- SBEL05
. 90*995-
10 11-'""‘ 15°696
B9

GOL0y91:

OD OIGE

03 '0515-
IJU 0=3-

; nq'csut
0020991

[oJodel X1 ) GRS

-cetolse

cn-asaz—‘
ba'o1ccgt

N 0‘..:.5 OEI‘

ogi~z
DET*L
BETL
gEL"s.

.czi;iff'

oTt e

"ot !‘I

OUT'l .

dqb}qf—r—f;

‘g~ utss;r“uit-s"i*"-

- oo'oIrﬂ-

13«315 1STTT

THOET

\ﬁ;qaa

051 " e




ey it v

'Q e

]

" .

IR
Cod
, :_ 7
o

- ‘- 7

'L% . 3,000 -
- — *850089
48 poD

. .r*EaDDG
0 030

9-100

,8a.100°
95100
LoD

9 llﬂ

9.1:n
S 94120
9.1?0
5 9.120

:swﬂﬂ,“ﬂ_mv 120 -

9.[30

..%.130
9 130
re.130

10,030
.10.900
105000,
10,000
- 10./000

13.100
.~to.to0
10.160

. - i0.1G0
- slaciop

S 1D.110
£0.110
10110

. }Qﬁllﬂ
104724

o o SEENT

10.320

et 1Da 1201

10,120

.t 20

uB-ODO ~13510.090 ~d972.77

___9.000i'

3515.00.

.1640;09
,2390:50

L2130 - 354000

23510.00

3510404 _
_5352,00
- 3510,00

.. 5250,00 ..

- 3510.00

2RQN TN

;___ﬁWDQ_J”

'3510.00 .. 972.14
—a12:57
”16«0.00 =959°‘3,A 23

899-00 .97
5250200973 .Bﬂﬂ_,*_ll.bﬂ
3510.00 . 976.03 . 11.53
13510200 “w_sfﬁ 212,32
et 1.35- 8.65

‘00j1;3510-80‘

T vr‘.ss

975,
972:f \
gr3ias
976325

3510.00

&#b-oa’
850,00 -
256.00

BTN

G5, 487

932419 -
973959

.3510.00

:;lo.pn- ;9:&.51 30,47
5L hE
T§712.13
973 85

'*Qbenb

T Hawd
1014

1£40.00
~32£90..00
525000
- GTOh.%T .57
977.39

. .974.30

975.85 °
_977.9%

'3510.00

V.83
9.3%

1540.00 .
*695.00 "
5250 00 ___
$79.72 10.52
$30.34
F16.95%
978.99
~981.35

3510 DO

ibvb-ﬂﬂ
"2R%0, n3

T-70
Fed9
12 19 .

97T9.13 10453
L.o980.35 | 1jeld
THT6.98 176
£79.00 9.L0
981.63

2510.09

1650.00
C2820.03

Q... ... CWSEL_ ____DEPTH
250.20 11.c0

:3510-00 -, 930.84.._ _1l.44

1640.00  977.04 7.8

QTQ _43

1154

1258

;a-cuu D15

:'EH
125 00 16665.C0
1$125.00
~¥125,00 10665.00

“#125.00_ 110645400
-*tzs.na 15665.00 .

lBID\DO 11135.00

"LDTO-OO ~11735.00 __

ﬂvjﬂ;z.pp
.;:11,rﬁ~;
_x32.50
i0.89
ﬁm?.l}fﬁi._

;11.14 B

~LZe%3__ __ 1400

Q70.00f¢11]35-00
070200 11735.00°

- :1070.00151;7;§.gu,

186.00 "11523.00
153.00 [ 11723.00
8600 - 12527.00
88.00 - 1152300

iSTA

" 1604433

110685400

11931.72

TC1BE%.02

(LBZT7.81
178040

16%6.90
1321-95
LTS3 e

1713.15

2l1683.51

1694477

ABuI AT

. 1743.22

;;aa.no 11923 1

. 1la DD 7119:4.00*
L1.560 311925.00
. ‘1.GD_~119Z§.DO
I _1.00

12.00.  11536.00
L. 2.00 119365730
:12.00°° 11536400
- 12.00 14T364T00

1.00
Zla00
100
1.00°
_T1.00

11637.032
.11937.00
.11537.00

"11937.02
;11931-03

jaa.coo
788.00
Té8.00
TE#5.,00
-szs [+11)

12725.00
.1272£,00
12725400

1272%.040

1E,25.00

237182.390
13782.00
T13732.30
13762.39
_1arez.on

1057.00
10%7.40
1G657.00
2105700
- 1657.00

1.00 137€3.00

1.00 13783.00
T 1.00 13733.00

1.00 ‘13783.00
_13782.00_

xLey

23.D0
-23.00 .
“33.00

23 I'I

13804. 00
12808.00
i3606L. 00
iR (}

R _ 11524200
L Aasi1eDD T 1192400

-

170275
1619;76

leﬂ-za

= 1B00L31

AT37.08

“1781+36
terv.de_

ulyvi;?%

CAT99YY
13A5.4%

CATBIae3

LU1836,G0

167912

1694 715
1302.54
1T3s.0d
1701.00
la?g.2y
143l
1E38.14

JlTEsl5]

16B7.05

164039

1817.82

1915.09

1969.0u
l42t.56

.. 1801.52

1817.78

L 1315.80

L. EUM GIS

1969.00
1827.52

_175%.16

$%Ta

1B1Z.%%

1F15a90

1969.00
ha £l

STENCL

0.0

1831.72.
47,0
u.D
T 0.0

0.0

L. 1821.95

Oel
0.0 .
0.0

1353.49;_

0.0
' Da0
0.5

Q.0

1800431

- Juad
Q.0

0.0 ___

v.0

1799.97 _

G.0
0.0

L ZBel

a.9
lB02.5%

Q.0

0.0

2.0

0.0

1636.14

RS P
.Gl

0.0 __ _

3.0

19L5,7.0

e
Gud
8.0

Cal

1935.00 _

Ut
J.0

_P.0____

0.0

1915.00..

0.0

"1V73.0¢:~

1918400
19T0.430
1976.50
. 1974.900

1985.00

-1985%.09
., T1985.00
- l§85.00

1991.03
1932.08
15v2.02
1992.99

_TivRl.ud

199206
1992.00
195200
199200
_1%8Z.90

19N .0
l¥5:493
1%%c.00
199200
1892.00

L 18%2.40

_. lu92_ 33

1992903
1$42.02

. 1992.00

-150Ua00
Ci%20-040
“ilez0.49
1984.00
1930.00

1So%.C.
I¥8%.20
1%6%.00
196%.09
?1969;53

19‘ .DB
et o B0
. 196%5. 00
164w 00
1969.0C

__STENCL ___ STCML

194%. 04
. 1wi¥.C3
1909.00

STCHL o

1945.00 _

_STCeR |

¢-l$.3¢

 2016.00 _
2016.G0
201 6.07

_2016.00

201&6.00

. 2014.00

201600
201¢-00

_2016.00 .

2009.00

. 00%.G0
200900

200902

200900

200902
. £009.0D
| Z039.00

2009.00

_ 2Cav.00 _

2009.00
20U9.93
200%.90

. 200%.00

208%.00
089,00
2009-00
200920

L2009 Su

. 2020.00

202J.03
ZO2ULGO
2G20.00
2020.60

2333.00
2931.00
2031.02

©.2031.89
LS263LLI0

£231.00

 2031.60

203t.24
2031.40

2031.00

. 53TLuR

262l.Us

- 202100 _
2032.00

__STENCR

0.3

—2083.12

‘dtatd
"D

BRI - ™3 " R

e

_-20B2.3%

L.G
Oau
8.0

8.0

. 2090.71

0.
0.0
_fad

C.u
- 2093.12
U.a
D0
O

Y0
_2093.32
0.3

. Dad

- 200860

Lo
__2096.8%
Uad
0.0
Qv

U-U

.. 283lec?

Uas
[*
U0

Uau
28031494
D.0
f+ M4
. )

. STENCA

Gad
~R2031aad
Oed-

ENDST

2415.17
2003.12
‘2109521

2ll%-0t

2119.13
217721

. Ruele 34
21%3.01
2168.48

2151 .50

238245

L 2U50.23

2i52. 60
21 Twalb

2201497

2183.2%

 2093.12
- Zl9%e%a

21T>.02

CZZ0l.3%

. 212374

 2043.32
2155.%2
2175.%3
2231.%%

21s3.46
T2090.0v
2195. 21
S 2175.22

22013

2d208.51
2uinewd
232v. 07
22Tt
233052

2Is% .
- F J PR TH
2udleud
2031.58
2372.1%

2u3ib,.53
243100
2331.00
203400
20T 8.%S

E%bsr

204808

L203l.un
2431.0%

TOPRID

3li. 4% .

A5la%6

Z2Te DS
2idbrz 6
JS?.SJ

“Tha.31
26D.3% -
383,95
“55.33

L 513.%5

w5Tadd
288,71

"412.57
*TL.%S
s21-3

«E P02
2924 k1

~l17.3¢
4ATi.00

S2Le%2

“0Vabd
253215
LY of ]
475.10

522032

05,31
LE e 3w
2lE.55
47422
35207

265,27

Tod.et
2ulale
Ivais
343.53

Jie.c2
lis.ud
29.00
FI% T
210463
2liéals

ile.ud
SSaul

B3 X P

2la.32

R £ 2% ]

233.73
llb.a3
59.00




S R s ] o Aenua s e Fke S <) gt

I8

S e

i aprE gy

Theatg
12°0%¢
L/ 4
T68*L9Y
ce==1E

t5-121
517257
Se*TIT
Bl 5K

ta=:sy

[afaliubads 4
Co*ng
apens
fodsgubodr]
Lol R |

£geee

© racee

ee =59
go=so
rotey

roee
neese
CO" w9

o0

Srean

[ado R )
oYY
oATag
o anty 2}
cg*eo

TeTaeT-

L3 el 2 4
L1 3.1

RPeSE
LERTE 4

TTe7.

950
cn*ss

Lol 334
LER 174

TA-ezz
£t 01%

Lkt AN

Gt

fLfe?

otw¢9;"

" poe?

1e"7EM2
LS A a4
cTLing
Fa bl 2 AF 4

[Se - Dufotnd

bl i eh B ¥4
artZer?
e e
T
L 1At o &4

apeTECT
cat2en2
ratZea?
arrreny
o207

(114
anTZENZ
nptIEC2
MaTPEC?
Lty

89" Enz
sa=rce?
Doz
TAPE0T
nY=Fenz

onezenz 7

ca-zf0T
goeTEOZ
[ads Stk 3 ¥4
nr-zfer

se=apty
A

Fatal 1. Yar g

ez-croz ..
LERIL 7.7 S

ST ICTIT

‘;~e?¥soz“"
‘one1€0Z -

CQ'TFF’

T gpsTEn2”

EL D02

SLGRNZ

poe¥enz ©
oortET
TN

‘9S40z

“asaNg o

ney T
ner
fands]
Taad 2 {1y
(2]

c*o
o0
okt

) fa T4

r*e

S - I
ce°c
a0 -

ferZESZ
cen

C A

ol &)
oo

re=ZE02

ree

a9 -
eso

o= = -

Er'ZtﬂZ
e=q
ol + 0
o
[}

TorezesE

c n
[ 1d-
[0k < I

c'vquZ”

nen

c°o
ol
SRL B

cep

asn

. gor

TeeteloT

[soked B | ¥
PLtEleZ
entfln?
o] ol 2 £ ol

‘est8IC?

oeFlcT
ceeRing
cce8loz
(ol LAl R 3 ok

[OTTENT
noCTEDT
oEsZin?
certzene

rfOZE02
20°ZE02

no*zE62
co=TE07
rnezenz

o00~ZERT

goTzene -
anr2ery.

CGeTeEnz

reszco?

i3V o

ro-zsez’

~on-2t0z”

eovZine -

€0*2707F
corzear

cgrotaz.
colcIn?
reTn
“Totator

o0t IE0Z
02 .
- COTEC? -
ooe1ecT

oo~tcoz
crslgrz

e Tinz U0 CAeSTTTTE0 T 2T LT
:'hc’](ua -

:waIs“"uuaxs

T2

_bd;bzﬂ’r_

peesL6T T

[s3alal P E N
[al AR £ 4
TOECERT
ce=<re?

[l s 131
opteEoeY
or 6oLY

croagetl’

SCTERLY

O essT

orTe9s61
CCTRIST
FLRLLTS I
oo ragat

[ 0d:1-1 % S
cnvaent
(oL T 3
roceasT
COTPERT

eeepest T

cCrpesl
ore96

G EesT

(o A 4

LS St
. 00"
- G=B

o996 Y
Qo=fesl

[l -L.1 % S
Ll A 8

ST TS S

oo~ ieet
or 2aey

UNIRSTY

ce-resy

‘ce'sqpt“'“c'of‘“‘”‘fb{znii

ce*av6l

 DOCEIST

TTeg eeeT

[l 300 ¢

‘oL T8SAT
ec-696 (.
3C‘&95T

BC’&V&Iu
nu:ls |35315

D ol I £ 24-14 ] |

Lo LTS O

q1*0991
gaTn1lLl
2Lty
LRk 21
65TTITILY

00 06ISTT £OES8 T
CO"0&sLST  CO°650
0C*CaLST CQO*4%E
CO*CELST CU&sE
No°0sLs1l CDT65E

8g°21 "
LE*h
9E~} |
1607 T
t2+01

-l

hid ]
oTe
N0
L A
o r

oe*1g6nT 7
CClEaY T
ce”ltsnl
a0tieay
[l i E AL 0 4

¢aes
ga~os
cn 0§ -
ng*os
co*0s

TESTET T
a6%g
1€
£z 1t
2011

4] HETOEAT
[che 1755561
QOTRTBT cotanel
a- Fa: R A 1-31

100 Sl
s 1T
ool
co*3
cort

ZZeer
110t
By
G171
"‘tit

c6* 1Re sl
o0 T10EY 1.
ac* 198yt
cetiesyt
OC 1ER%1

a* T ocTRest T
a* [+ Lolaiol -1
o= - DOARAT
“ro [s1ohg-t 2 34

R061
- Lol A1 X1

cgror
gosor”
co*aY
co*21
gs-o1

0 coest
an°aepYL -
Do OREY:.
Sl 1210
0CToaRy 1

o

6 T o a9l
o* oo*pest 11-p1
2 as+e
c* §e 1Y
0- 211t

*57 T - ooteeet
00 8951
or f96

o 95!

Ly gL T
80°07T
_RerET
TEecr1l
Se011

OTE
epsor
';ch:

Nt Al
AB7TT L

o0ttt
o1o b BN
Loy -
oe*1 -
ey

BT 73 LY ]
ce oLyl
oG oLeyl
o0 0Lavl
-09'01951
00'6°E§T
(LT L3S

- 0074984y ]

BT A LT 1 31
nu'benat

[ 2d ] oreeval
oo . OETR9ST
o=n og=a96%-
[ hg-11% o
5 eLva9sY
Oﬁ'cID! R
_eo*zZInY
ao-zZrat -
[+}<ha-3 3 8
0"13t

[ s I T -1 S
ocr 8981
00TR96]
nCTINGY
OUTEI&T

005961
e*o -

- 00~ #4€t: 0005~
00 LSYET. 0005
NoSEECY 08705

T ooTisgiT eotes T
00°LGRET_ . 00°0E . -

‘oo lc9€r - oSy Tl 'Z’T’""——

asc Zo°0zZat . QOTIO9TT. 0O°T . DE*0T _

60 T . o0*S9SL OOTLABEY COtTY L1 0 S

005 16T~ f0* 616" 0O LOBET " OO'Y"_“" “f'lA
e*e .- Is"Eigt OO’LHEET .OB"

oo T T aoTneeY T
o*D L%°29861
o3 LIASI IS o

i P S s FATTS &

o°c FA 3 31-39 E”t!

a*e

ot
TEeDTETST

c~o

te*orel
oo-635L "
CO*SI6Y
§6°21971

02%909EL :00%E2
.00=909€ 1. -00°€2
: 09'90&21 007EZTE

€O7908E1. PO°EZ . ooeTt

E1Cite

T2aLEE
ae=ces.

'"g'il—'““cﬁ QEE””

T GLTYHE
KXot 21

‘wz-ées

'ez-»sa

<a*0R6
R AL

SS L6

[oleRg el 00
po*oGaz
of* oe9t’
[Schdih -
UL ISE

EOT4ESE
1301
SE ELS
[A 8200
LL"9Eb

000°TT
oot1t
ooo*11l
0oG-T1 k
cOe"TY o
- 052 Gl
ps2=iT
0ezel
‘0§2ipT.
85501

Ryl chd o] -¥14
oo*esRe
50°CesT
Lo picr
£o*51se

g5 LR L
L6 DEs
‘lB*%Eb
FLREN T

T OGT0s2s TTOEZAET .
050482 0EZTET R
oCt0y9t .ogZadt - f
‘AtbTG1SsE C QE2TET O
to-cine ﬂtZ‘ﬂf

Is*c86

GLYHDO
Z? 5“b

oG- o¢’;‘“ozz~ar""“* L
[o[id V] -3-F 4 stzﬁ .
cOo89Y 02
0*'G16T ~ 02D
RO CESE gzetl

19 €en
BHCEE -

erzreTY-
012°6T "
012701
=pyzenr T
v1z*ot.

00'0929

- BO"0602

0020491, .
'“-Pﬂﬁblsi
-,ua DTHE-

ELteRL:
SE'GB&
£L"wE6

51'996'_ -
LETEDS

000635 o o"«r
.00 u&az JJE'Dfp

fa-0%9tL ooz'mQ

0O OTLE TOGZ AT
65520 ‘n0°" <. gozeol

-

DSI‘O Damiae
0s1°0T.
05101
T0STBT

09 0692
000491
OO AIGE.
. QG'OQGE

s1r216 -
TEE*0E6
tz'oﬁ;
16‘!95‘"‘ no*
T OETELAT.
ao 115-'

_CEI‘OT““T
o;1~o1 A

525 -
1% 1 1-4: -4
09‘0391

OB‘OUDET"OO'EZ‘"T' OZ:ZT‘"T““QB'TBB“—“*B 052

2y 616 - 0D°OABZ

LI S ¥ 1

T4RTo86

0¢"086 -

vL"“—"“SIu una”*‘“‘H31X ,,

‘-“lﬂaﬂ B




- !i!h,.m,m¢olz !b ,,thlinuunr AL T . um? __STEMCY ____ SToiL __STENCA __ ENDST  _ IDPSID

hr ~1Z.052 ;:uanu.no amw.mp A. o.ap waon-oo-.-hunn no ’ »ouw.ow - 0.0 pemu.ou. 202 -.un T TOLD T 2402 vk . 450,02

- BT 12,000 U3 22650700 [A&aﬂall.no b4 hﬁﬁnooa rl.—bd.wasco »1983.00 __1983.00 __1983.00. ' 2024, . R23Teol "  2237.81 25467

: -936%! M ] <ou: : 195430 L0 0.0 1983.u0 ...Ncmbubw L TQell - 2391.32% “20eTY

T xl2.000] .ﬂN...n_o- o . ‘20 . < , - 1956.70. 0.0 “1983.09 2028,00 - 0.0 i 37 443,67

Y Il.lllU.HnDaDi\huauaaOo , 00 A )=-80 1iﬁnn0-oa nn-.u_wa oa I:f-oun-uv.N 0.0 .1923,00_ Nowraﬁo C.0 w,Noo_u.Mn. 4R5. 2%

2950,90 1 990,50 o 3 S 981.00 [1TTSL 80 ~3IEE0 < GID  19F9.60. < GZEE T =S G, S . 2022,00  .42.5T
2850000 1 : rGTL00_ 517751500 _ _1979,00 __1979.00.__1979.20"  2022.08 _ 2092.3% - L2200 . _+3.00

~ES1ZRAUU 138050007 5, . fmuﬁwnfmmmunnuhwuuun.on L ART9.0d 0.8 197%.00 222%.U0° 8.0 2020.8% &1ab5
IE22000 - +2600500, -amauwa4 .<u 84 -9BITGR.Z1TISIL00 ~ 1979.00 0.6° T 1975.J0 -2022.00 . 0.) . 2022.00 43.G0
.‘lltutluw.~ao|!)ruo 00 ..aau Lwi!l-wh 96 . .:mmm.nﬁ\wuwm»-aa LA8T9.00 __ 0u 1979.00 _ 2022.00 0.0 __ 2130.%% 133.22

2F o

.. ¥ lia 7 2950.00 .. 990.51 . “16.51 TT2,00 17752.05 - 1579.00 0.0 EST9.0I  2022.50 5.0 2022.00 42.i0
lrrnwzrumfpﬂa.::Mquu.aalijnaaw.uue|s|1u~ 233 U1.00 17752300 - 1875.30  1979.00__ 1979.0u . 202%.00  2022.00 202240 w2.ul

7122110 - 1136Q.00 SHB.2%" . - S 1.00 17152500 <. 1975.T0 a.0 E1979.4d 2022.G3 = . Q.0 Foririy T3 w)l.se

. T122110 2600100 0 9BS.HS 85 211,00 T17752.00 . 1FTSITI 7 . .DeG  _1979.00 2022.00 TUew 2022.C0 Q3.0
. .>|||:l-1n~.u.o,tw+man 00 aa—‘au mﬂ aa.thn‘.ro‘.hwuv 0B u.—aunumo — e P ua~<.:: LE02Z.00 | G.D 213WiTs 136,51

o TS

12-130 2950.00 .oao.qa o pp.qo 16700 1TiE6.00  197%.00 0.0 199,00 202233 0.3 2022.90  &3.82
120120 :2950,00_ . 991.57 _ . 11.39 __ 16200 .-17768:30. 1979.00 1979.00 1979.03  2022.30  FUZ2.ud  ¢u22-00  4s.Li

124120 - ‘13R0.00 .. 98B.28- ""Ba28 . 16.U0 "1TT63.323 _1975.00 T 0.0 L9TY.ud . JuZ2.00 Ouvr 2020. %8 %1.5C

Lm.uma 2400.00 . 9%0.01 “in.01 16200 LTT68.00 19¢5-00 Q.0 1§75.50  Z022.52 0.2 U224l “3.L0
. 4RDOCCD 993,99 - (13.99. __ 16.00 :1776B.00 1843109 0.L 011979009 2022.00 _ 0.9 | 2les.Tz 3I3.59
13,130, 2950090 Q3117 FI 11 L1.00 177e%.00  197%.9G © Wel T 39VF.uu 202Z.40 | Cad I322.34 =303
1201300295050 0 992513 . 12,13 . (1,00 T17769.00 C1979.00 1979.00  197¥.uu 2022400 2022.00 2032.09 3Ll
12.130° ° 1380.00 . $BE.29 TU.8:29 . 1.00 17789.00  1979.02 TDen 1979350  2e22.00 Dou ZUZi.81 - Fle%1
C=12.130 240000 . 390.16 1y 16 l.00 “377£9.00 1919 vy 0.0 1979, 80 2022.00. Ouir 2022 .50 . T KI.LD

125030 - 4400.30 994,19 nn.pa .. 1.00_'17769,00 _1838.3s 0.0 __ 1979.00  2022.00 Q.0 2led.e3  3aN.2R

2. Hro " 2950.00 991.3%5 up 16 5000 17819.00  1965.70 D.¥ 2945203 Lel3.u0 ¢el 20b0.36 122.24
12,150, :2958.60 992,26 = 12.¢E SC.00 “17819.00  1975.95%  1976.%5 - 1792.03 2Ti3d. no 2052.ed  2051.43 Fei4l
-127150 7128000 nE8.39 | LB.TH S50.00 17819.00 191-.1% - Wl i980.00 2Ull.? g.9 2041.53 1.3
2,150 | 2:D0.00 99D.32 1al12 .50.00 1181500 1968.66 0.6 19d5.09 ,aepu‘u: Qeu 2071-%6  13i.3e
A‘;;kwu.ﬂmn..>aaau.==w. TR LG 1974 SU.00 17819.00  1862.33 . 0.0 1998.00 2013, 0o G.3 2335.%¢ J14.17

B e s L o

13.000 2950000  994.%4 1,10 8CE.00  18525.00  lH«1.3S S.0 1932005 2029.20 0.0 Jucsa%l lsT.sl

L3.000, - 2950.00 995,04 11,78 80000 . 1852540 191l6.54 L9loab 1vdiaia JLEded 202003 2028, 09 135 %
13.000 1380.00 -, aww r4 S 511 . BO6G.00 18625.00 18aT.1a iod2.a2 Suedauid Dau PLOTEPREY i05.%3

3,000 T2602,00 7. '992.92  T1£.12  e06.00 18625.30 “184B.82 1582.23  202u¢.00 ol 2027417 17c.29%
.13.000 . 443,00 93713 23,33 T4T6.00 _18825.00 _ 1631.30 19d2.00  2u2u.30 Oy 2332.5c  23t.4e

‘t4.008° 2953.00 2%6.70 ©  _11.00 £35.00 . pou.g,oo losi.e5 1975.00  2013.0% Law 209T.94 23%.5%
1%.000 . 295u.30 99763 11253 855200 15520.00 191529 . 1515229 137023  I813.00 2054e%J  TiUbue%d  Lavatl
14,900 _1380.0C - - 993 BT - Ba17 £95.00 19520.00 ls4v.?9 0.0,  1%70.u) 2013.ud G 2u2N.%2  23%.73

14,000  2400.00  995.80 10.10 855.30 -19320.00 1a4s . 09 2.4 LeTo. ad 2uld.Jdd [P 2uShaNI 253,03
L4, oco : 4400.02 damowa —w os 895,00 _ 19520.00 1f35.30 0 2.0 1976w Z213.00 -2 213sa 81 £99.07

i e

]

15.000° 2950.0 num.-ew EITLE 260.C0 2021 PR 193455 0.0 1913.09 Lulo.dd daid 2litadu acledu
15,0010 2950.460 . 95Y.33 _nl2un3 6SJ.00 . 3210.00 1573.03 1973.00  L9liaud Luldeidd 2d83.35 PO-E PRS- 1leech
15.000 13380.008 99531 . 871 #%0.00 20216.00 193v.01 2.0 1973.49 20346433 [+ 9] 210%. 5 Ji-o3
-15.000 2400.00 S97.16 ., 1U.5¢6 650.00 _20210.00 143349 0.6 1973.22 216e00 00 2L1%.1% iviaTu
|\..—m.moa __ 4400, oo - 999,98 . __.13.36 __6%0.00__20210.32 _ 1910.03 0.0 __ 1+%73.0D 2414 u0 Cded  2l21.14 2ila-La

i

i

- -%0a <m ﬂ_.znn 290G ~CHAR

m-._zx LEY PRIATCUT

[ na Lo TR RV PP PN

.




N 2 U . [P . - - - - —_————e e - .

) s=cm. FLCH m.nm o KRSCHSU===TELTRD T weic. T . WSP_ DIFWSE - GIFeas”
o nig 19:: og 935.:,0 ""'q.u . 45.19 3 7 0 0.0 | ~i4aBZ . . 94630 .
0,010 3uu;dd 35,60 0.0 S ! T 0B . 0ed T 9.09. - SEuI3L
o.l:n.u 3U0.00 _._ 935.80 o.v~— —BeB 10 e =3 L0.D L —hBI04 L8N 69

:mu.ns-'*_ 935.53 Jip.. . . Bp - 4, i LTTS L FaNe —15.81 " S4s.i9
~300.40. 935. i 0.0 i 8.0 o 947:36 0.3 -12.0% ~ 94c.de

s sy
e

sy
»

“o.l00  422.00. - '. . ST L e a.0 U Yat,bn 1.2% Gel | Shgave
L0100, 422,007 - RTINS ) L. Bib.e4 Gl l1.2a .-, %ag.a8
0100 .0 4224007 e BeRE. . .. DLV DM wR3l53d . -3.8 BV P ¥ IR 1 T2
S UL190 | &22.00 PR -4 DB T Dt 945452 . 1.33 : Yut.3d
.a.xuor 42 938:10 - = : 0a0-- L 94338 . 1L.3¢ ¥y
oiito T T i.oo Y135 | . 0.0.. . §51.55 - Feb.ws Osui .2 Yt 2t
-Ba110 L 1.30°% E LY Guband - B VP - WvGeds
co-Bell0 . . 00 .. 'a 12 __ . weG__ .. SY3.50 . . S 943439 . Lk & Gkl
B PR S . . - 93E.10 - - -G L 545053 - : : Futen B9,
. 0.110 1 £35.'10 Y 1 $51.50 G160 Q4837 . 2. : 951.23
3.120 14.00  938.10 0.3 = §51.53 Ge7.6u0 [ X1
Z0.k20 14,30 915.10 0.¢ 951.90 °  S4T.0] Ghbatsl
Do JL4.0Y9 L 0938L10 L O 0. $51.50 o $61.&0 . 93d.53
TostD . :932.10 ~ - 0.0 551,50 - weT.0d 45471
14.00 935 10 . .. 851.5D 5 7.60 948,07
P . _ o.0 CYababl]
~"§1Qf;3 Lo 0 $aLaBT
B _’932‘1% o LT BN-1 I
945,72
G455 Ts

4

Rl VY

L]

Yab.22
veoa 22
Weka
YuT s w

¥51.93

cotoc'
L ] . 4 | I |
.

e ey ¢ e

wvalald
Seb.cd
L L5
LY YT
45144

(3]

i

. 938.10
. 935.10

N
[FX-N-N-]
IREEE

1
.

ShE .5 k ; GaBa YO
T a9 ch wa3Z 3e4T.22
LA K PS-F B . A i 545,24
Sub. 99 - - Sy¥. o
F49.92 - 15 ‘ Tl ese

, L4383
-Jql.nsrg, G3LLSD
43.00 ° 933.50
41,96~ 938.50

RN

@

. -‘ﬂ-ll"n-v—--l

WaTaRo Qa3 : 3 po it L YT TN
G=T.1% i a 1 a3y
L SR Y 2. = i u Gat.42
LYl . < LY P
) Y51.al ' -7 5 58d.26

25.90 938,70
25.00 932,70
29a80 . 933.70
25.00 ;. 938,75
T 25.00 . 938.70

£ 8 0 4 @

5
t

'obpco: othoo, woooa coae

0.,y ELY L] 2.3 Q.12 : Y4F.20
Q.3 ALY P ) Sed¥ 5 W GaM.YL
0.0 TaB.dD .03 . 3 F Fhtaus
0.0 GabaTD - [ “Chposa
0.0 ¥5l.0l . -’ - S52. 31

25.10 Y3IH.KG
25.50 © ~9%E,.4D

. . 2%03 _ T93a.a0
. 25,30 ° 933.80
25.00 . 938.82°° %

oboeoo LSane LDLOLO

" 1.00 93IF. 50 $50.20 SeB.n0  Sui.i o, N " e5l.as
1e9Z - 93L.BO B I 950.30 LY YA Gap.0Y 2,10 H ) 4 F51.%3
3e02 . $2BRBD 0 . 350.30 Saf.cd T F4b.U5 3 i e Yaba.dy
1ot 93§82 A - . 950.30 S48.80 San.7 M gl b v
1.00 030.50 - LT 950,30 S448.60 952437 . @ ?52.62

L+ b e gy e o pmne s

————

b

R R T 3 T




D-BDU

-Q-BOD e
D.JDD L

0.300

.DD
1.00

50,00

.- 220485 L

§ﬂ-qD
59 LG
359 DQ

359.00
359 OD

1. ac=ﬁ —«;ft.u- g =
S 94060 o =
‘Q6TL 40

2100

‘2000
:-ZD.DU
e &0 03

" j-g0 -

L i.00

L.ne-

1.00

L. 1.00_

50.00
50.60
50.00

-'50.00 L

.50.C0

342.00
342.00
342.00
342.C0

.. 342,00

. _ NLER

1.00
1.0
P02

l.50

‘359.001

EL'RB _'

950-30

§50.30 _ -

953.30
5$50.30

___ELLE
‘94 Bo60
948.60
" G4EB.60
948,60

_EWSEL ___

951583 .

. P49.99

965.55

T B47.73

38¢ 80_____.D.0 ___950.30 ___9‘-5.60* . ___952.bB

“qaa.an"
1938.80 -
1.00 _“238.80 -3_'

5918:20
938,20 __

'339.20

:Q;a.ao"
.. 938420
946,40 i
?‘D"o.

'_940.40

TUUGADI40.

9550
940,40

L5440

L v
Ga.40

. #50.40
L9%0.5G
940,40

_94D.40 _

F4i. 1"
5110,

951.10
95%1.10

LTS 0 1. U

9%61.30
J%&1.30
T951.30
_9%i.3g

~9%1.30.

- FLMIN

S+1,.30
Yhl .20
G4l.29
561430

D.0

G.D

0.0 _____ _ 0.0

J.0

7 0e0

-1z.00 0.0

ml2400 . - D.0_

12.09 <. 0.0

U %

- 0.0
8.0
'ﬂ 9.

;_95: 70_
945,70
94%. 70
" SAT.TO

- 49&9.70

T 59,70

UTRRGLTN

549, T0

$45.70
849,10

—0.0

)
{

0.0
DD

I 1Y I

0.0

_—_  HeD
ST
0.0

" Q.0
- -
0.0
“0+0
0 1

--9&7-30
- ‘17-90
YL
957.90
T 947,90

. 857,92
L 547.58
947.90
$47.90

.847.90

a0
243
0.0
“Qeu
0.0

|
I

3.0
0.0
0.6
0.0

. 2.0

J.0
0.0
O

. Q.0
0.0

ELLC

Yad . 80
Ghaae by
Shwa 83

o0

0.8 ____0i0__

951,77

_.952,.506

945.76
24B.%G

_952.5%

951.83
952.6%
G45.53
94d.61

- 952.03

953.50

1L 2
SUGREL23

-951.38
S i953.T8

P

94B. 286
$51.39

955,58

339y

954,41
Sab. bk

953,94
EIPEY)

C 9su. 71

Felest

_95%.95

I5e.1Y
454,79
Y&n.82
953.07

956011

954 adese

oue Gl
250,50
953.39

956,32

. Cwm3EL

G54 ptt
§55.u5
hUala

"ésa.a&;
85432

952.56"
956,31

_ DIFWSP

LLaFwyFE

4.0

-1.66

—d by
2.18
0.0

-6.80
264

LAk

.0

WDeB1 _

T Y
2.563

4203
D.0
_U.%8 _

. ~S5.8n
1 3a11

Lhedl_

9.0

[T % T

-804
3.11

-%.55

_B.79 __

we5T__

T 9.
_no‘%
T -5a97
4.11

BeR5_

C.@Q
Deub
=3.6T
"d.52

s

G2
D.51
2. 58
4.25

B TN L

D9

FIET- I

“iabo

3.33

25 A

C.o
CetT
—a.d7

DIFaTY

R

 d.8% .
[ Y

f.%a
O.31

-JeD%
2.57
Q.21
B.47

=u. 16

Q. Do
Uadiz
Geld

CJEL.
L D.09 __

1.73
Tt 2.29
C2.7T
3.1%

L. 33

L T.id

043
04006

_ua2u

Jenk -

Ga.0v
‘8.18
114

Wil

-0.Ga
. =D.aa

0.23
-J.d3

e = A

dal
w32
J. 11
B.54
U l4

el
Yee?
1.23
Ye3l
ka2l

— DIFmSY

aiid
Va3
weld

U

[ -

D.0

=105

n.n-
0.0 .
a-n

Je

- D.0
_Ddb

D3 7
_G.BE

D0

P58 _

o.0
0.0

20

o0
CDWD

waD

8.0
g.0

03

o %2

Dol

0.0

0.0
s

G

_G.%8

=R

U.0
0.0

(e U
Waedl
.U
0.0

_Ga0

ided
Cumd
3.0
[V 4]

_Gal _

__TIFKeS

N
Q.19

N

Bosa

T skalls
 95p.27

952,431

952. 83
. FRAGLLT
e T 1)

142-6!

;52.0&
$55.07
Gobas2
945.51

_.952.93_

53 .00

99272
. RN LY

950.53

953.91
_9b4.=T
. Sweaut

252.30

. 950-03

Yse,u
,?-1-93
95511
252.%8

. 9E~.13

Yiv.13

§5&.71

94S.2T
V5299

L w55.12

Yiveod
Phé4.T9
Sav.dn
953.06
S0.20

54425

wha sl

L LU T

$I%a 2l
955413
350.22
Fh3. 40

—  V56.41

-95:.;2.

%50.20
Gh3o7

;MED;;__

_DIFEG.

$5ha62

dail

D H2

“eB.nZ
257
L GaB5

dou
1.4
“5.52
c=-3. %2
Ua 39

dau
L Ue 7l

-5.7%"

—2.50
Jes2

e I |
L.kl
-G
s PS4
IN2.58

s

Qed
TN

-1.59
282

0 G
Bt -
1)
~Lla1%

1.9%

)
P25 ]
~&ae &7
~lele
.57

FA ]

0.57

~%, &8
-1.iy
1.82

Ua il

[ 2°Y I

—4alG
—~1l.0%

. . L-%U

_INPUT E

‘2.0
q:-ﬁﬂ”"
0T
Y.
0.0

J.C
1543
0.0
QeB-
G-
b
2ol
Cal
1N +4
8.4

.0
Se%d
dal
g
-+ S+
Vet
Sand
Na
f: o
Lal

. -
-

Se=l
B.u
2.5
el

da
FPLY]
O
Gedd

e

Ted
e ndd
Do
."J
d.C

wao

(L P

LavaT E

0.2
wlewd

Tl

da

I T T T S TR PR
. . .
.‘W‘-‘*."mdl’wﬂ'1-"‘"‘—%i‘m’:‘-‘-'hy-ﬂlp'vﬂ-ﬂﬁﬁl—-qﬂiv— - -

i




'

cades

LLPIRE W

bbb ot

|.||I.|....mmn_zn_ L_..Q c.

mr:-:.

o x,.‘buﬂ.o,
e iD.%10

Bt ]
lriI.Itb-_

<190
i———1la.00.
“Tl.00
“le00

Y l.bcoun-rllkrau

- F13.00
"21X200

nun.;:;.e.o.tmn ;iuma.nn Luuw,~.uu

[ Lo
. poesl- _4Ja0.
- e »1 00430 [ 1e00.
0,330 “ 1,00

B ,»20 . - Q00
0:430 ...

._ obo 819,00
B ono.;xmpm.ao -
.1.000 -.B19.00
_ 000 " - Bl9.20

fm.aau
‘..Nuruu
“2.000
. 2,000
- 24040

dru 00 -
;ﬂmo Ga .
7690, - G0

rom.ao
0290,
“B02. 00

m.uno
. Fez.loe’
%2.100
_2.1090
J24100

L.BO2.00
1,50
_r.za
ledd -
71200
11,00

Z.110-
2.110 . .
z.110
T2.110
2010 L]
2.120
2120
24120
2.120
2.120

ﬁr-ab
154.00
i~.00
l4.00
14.C0.

z-132
c2.13C

2.130

2.130
2e130

i-01
la 07
i.00
l.00

.almau.uo

.1Lhrw!

oo _ !Fbmpluo

- Q&340

~8apz2.00 -~

_L.00.

Lt

‘o1, Hc

S41.20
Ti9%1.30 -

. oam BTN ) umo=

..Gi..ua.!irw.uma.
961,30 ,wo.o
(951,36 . T0.0°

a.m

\.n\dn

L

951220
9%3.30
96130

.ouor 1|r;a.

m¢vhmu. “uooa mn

Hloru.uos¢+vba.nu-|;amu.uu

rn.l..)

c.n Jnh,wru.,um}.ﬂuwi 30

imam-moti!hhlnuu
-ﬂ.hnmb: C 994.80
ﬂbuoho.‘ 364400
Ih&u uul:llw#) Nc

h foﬂ

arnoqn.:

L 9eLiTD . DR -

.Lorﬁaqn
. 941,70

C Q%9
RO « FE 1]

ump.uo-,r.:um»,ogll-l.n.anl\1.msot

043,40
. 943240,

224

..,herM%

abu.ao. N.Ma

aaaonu
464,40
ﬂf& LT
abb &0
4c+.ao
manrao
F44.%40 |
G444 40
4440 .
944,50 _C

————

DD
.0+0
-G08

0.0
0.0

354,40
EITNTS
944.40
YhwaleD
944,40

Qb L
TG54 1)
Y44.43
Y4 k0
945453

L i2.28

0.9 -
0.0
" 0a0

"0.0
L. 0.0

FCY -0
LI Y

oot QOO0 O

3
!
« o0

c.0’
S 0e0 -
T 0.0
0.0
G.G

ok

o000 VOO

4 90

$58.80
955.480
$58,80
$£3.80 _
L. 958.80

938,30
955.00
958,60
953,03
$56.00

552, B0
_ 954,80
. $5d.BD
556,40
. $%8.30

956,30
¥58.00
958.00
993,00
. _95E.uu
0.0
G.D
.—Uho
0.9
.0

0.0
2.0
0.0
D.o
. .0

L 985,058 _ . ..

,IL 955.04

C9S0hiTd
. .933588
95682

957,51

n:mmr
95 ie u 5 uro
- 955,05
TPL0.18 - -=~K.BT
953,46 3,25
.muo.wﬂ!ilaéhadt

CdeSTL

uai-rvnmxzmn}sxllmo
upmw,,” 0iBe ebenza
213 . AT s:auuw.ua

Pal. aib $50.20
V. 0& - 0eD 353447

954,48 0.0
‘950420 %.2s
$53.43 3.24
956,37 _2.9%
3867 o8
-mhe 86
13423
HnOf

T9%ei1e .-
‘G5¥. 43 .
3ehvuni1
994,78
 955.55

.0
038 _ .
—-&.T?
2473
e 2493
054.55
G55.83 |
351.52
553497
95684

ed
1 3
—%a31

2e45
. 2.87
955,82
5,81
€53.77 -
_955.18
mﬂ\ﬂlﬂu.

G0
0,98
-3.03
1.51
2.%5

SE5. 03
956.480
G8%3.75
95%.49

c.g
g.57
-3,02
1:41
. 2073
w55.97
3649t
953,02
945,29
Sui.ls

Wl
0.9%
-3 U9
lat?
_ 2.85
955.97
$30. %L
CL3.18
2u5.30
956415

Q.58 D.01

C .OsS5T ___ =0.32.

. Gesl
. D24

= 0. 7%

0. 4% 0.0

0.0’

_.0.5E
0.0
0.0
B.0.

0. Do

nnrhuvanu
958.27
953,54

ﬂvolbu

0.62
- @00
e.ou

~0.21 0.0 5654 o
0.57___ 955.28
0.3 =ur.32
0D 953452
SBeT T FSGeeE

-0. 02
~0. 01
T0.01 i
556,74
95554
950,87
$53. 12
Ty

S.0
2 R&
Oals
e.0
e 1]

u.2s
0.60 o
0-26
0.25 .
D24 3.0
8.58
C.D.
0.0
0.0

GEhaiS
5% 9%
%51.77
Frheiie
FSuera

O T4
L. 29
0.22

"0

Q.93
v.0
0.2
v.0

D. 47
0.97
2. 23

1.21

G ¥2
AETEEL
Y9417
Yobade .
G48.a7

S38.92
Go9leil
¥54.107
Shbedw
“58. 41

0.0
Q.Rr

Gaa1
=Jeul
.23 C.0
e i el
. Q.28 d.¢ _ __ |
Ua
vedd
U.a
Uad
Lo

YHTeJd
FaT7.a1
Yu4adl
Fobhaeld
Shoutld

Jedw
U.il
“adw
Je i}
ire 23 _
we L HaT
Jeua? 1.01L
.02 [V ISH
Da 0l 2.0
Jevl J.9

257ada
SnTats
Uhalil
ho.l3
¥3iazd

o ke TE

uuwo&h ——— 1e®l -

mu&QUU..

- desl

. DIFEG_ 1NPUT E

0.0 2.0
&0, 43

. -0a.0

© p.0
S0

b TS 4 =Y

~1.6% |

mon
R ¥ &
b s
=-l.02
e La%i

£.0
d. 0

f_ 13
- M L I
~ho 2l -
-=l1e05 °
2.0
1Y
3,87
-1.02.
ta%1

.l _

[P -
-J.iw
—las?

1.6%

Wt
Gald
iR
~0.5%
Lo

R
¢

*
.
L]

Se3
s A
o -
—. oo
l.58

[LE TR R

I

CHpn e
©

[P

Ua 7>
—ZaBL
Lo * PO TV

1.3

Ca i
Jegl
—deax
-Gy
1.7%




e U - L i . - 1 i : bt B - FE L [
DEragy c*0 1z * . f L 09854, ool acu*e
T QLTReR T T g9y 13 G TS L | : . 262 QRtany corongy arp*g
(& 0113 n*g 62 2*0 . H . Z6*e - - D1°756 0o*0QET . gopro

NaNt 232707 T 93 7T senIg T - xS0 a$adig - NISHT T : ISKRIeWT TINIHTS 7 7 HITL T TONDI3ST

&
>

»

E1°166 - 17 e TTewtees T T TRte T e0 e T T 8RS T 00 e T oeg s T
sponag . %" F5°C9h 8042 4L 00°€49 0035 -
TReTINe . 2eo 28%7  1%Ei= sl-ies ‘ 802 OR*266 - 0OTELY 00D C -
raTgoR : : CIAL TS R L pt: TR A <1 -L T 1 1T RS, 4 T B
SrTeYe - Ton . ZEru9s uetz 08'255 “orELy anntg

L

e e
)

‘vesne T 7 o T B T SC1 L U J o Tantiee T 00.‘95_;
TY*Z98 N . 5 BS TYs : c:_:r- LA TN antosg”
3314 : Y A 11 - L . ea*®  0%*is5 . 000§ .
<o=~I3s £ETEoh C2*9.7. [T O%1166° 00057
11F9e i -2 19*2ns . arg Y155 coses

‘.

#7596 " g6r@ T goene T Toevtyes T T T T T orriss T T an il
L. LN c g Y Sw* 196 ; T DITTISST . .COT -
PT855 00 o j c1*556 ’ B 01%165. - pO*T-
LT s 1 1 &L*0 o ’ Jreges 7 T BN + Al R+ § s S-SR 1 3 S
ELTESE e*3 0 Ef°?9& | 0°C 0o - ':1 tse. - 00* ]

£2°695 a6 T T e U TUiTeas T Tgec296T T 09%88 T are ul-lcr" R
L5198 o'e Y Z%*195  OQ%"Z%  09°€76: S DIT1es T - COSEC
Z" 656 00 . 13- €1%5%6 Q%795 D9°€96 - ’ . 012166 - _20°€E"
ZrTeoe | crto PUtE9s | 0%"Z96T T 09798 0T T U ert1s6 T potEL T
ZrCESS . geC tE"Ze6 Ne=294 . g9 gos . - 01358 CO°EE

€996 ©-a epeTT T ST T 22096 T pec2onT T a9nE95” *0 7 elrise™ T oot T T ar1?
fost1as z YE-196 BY"295 . O¥EYS : 01*186. - oo-1 . -
TETASS L - 90°6EE T 09"EI6_ . 097tFE 0 " SQIriss T GO1°

1286 - Forn-" Wm.- 9T Us*Z96 - 09°E95. T 1 S T TR . 1 S

TE 295 : ‘ . TTEIE T 0%t79s 09°E95 - 01°156 0a°1

TTEETyes T T gte. T T o0 T raryT T nt 156 ST O 0°zc.1. “““ N“'s -
LE"TOS .0®0 . ' ; :
Qs 656 - c-u “0c0
6296 T

TRERTERL.

9&"15 Tl I3
v ar=sss— = 0% . 1o M T 6. - DB'SI:B .
Er-Iss o . B : LeTESH 70’ JETTRL u-é‘vm-. €0~ :;as
oL L0 ) B o 98" : : ;
ch-nag o0, 1 B B TAL LTS

— piTea T TgepT T $6°TT 492 T T es~ges T
L7=ags o0 85T .. %0%2 ZETLESH.
13°95&  Q*p- 2"t - se*g- 3113 ;. B0 s !\ mc .
Rl T T T = 1S S Y A P o oo IDOOYE TS S IRt
RITESET o'o F4: 04 | 00 69°BS6 ‘ :
o656 TATD” *“"aﬁ:e‘"“—zv-z . $5°8%67
SE*S956  o°0- £9°0 SE6°T. . ZH S5 0T . el ety .
<211 TA B0 6T0 - TEE- lA*ESE. S A IR - = iy - T Ay ¥6 gorog;
§0°885 7 TES0T T BL40 T 10T T RYCISET TT gt 0T T 059 T OLYSE T na'or"
92-I%s - Oo"n gs*0 [ .00, P2 00 11 A .‘ - ’ i -0 --me. oo 0%

3 1neNI.. 93318 T 93 T sexd1aTT T xswdl0T asedr0 T 1asRy T




o /" e

by

m,rz.,rnl |.,n..mm_? . DIFWSP I...memx DIFKWS . EG _ . DIFEG INPUT €

3.0 T Zewh .0 S6Tea? D Ry
Z 2 . . .5 _3.15 | _ . .....mf!ovwo»u -y L 13.460
056360 . ; Dl %+ BE 4 ’ =3.6), . 3.21 Dkt T =2.%0 ) bad
956360 LR . T - oY 2.08° - Faul - =0ahB | G.D
-.256. 860 L 2a52 z - aaP l!l.mnc.wajll-w mnllluwu 12 Iallr«ma..:[lmon.x‘llhb.aw- L et

gu-ow é a umw o.o. cmw.mu.‘n.u u.n
2. : w0 .. 96%.51 ... n...ﬂlt.:_. SO D07 9E9.F1. L M.BE . G.4D
1958250 & A . 88606 T =3.%45 - 1.66 TOWL. . LS -2.58 g.t

y : -aMm.mo o B R C - 967.83 1.79 1a3b 3.0 DuB.0% ...u.n.... T el - -

= .oca. H:U:fm..mm-zlmmw 250, i.i..l.N.—u W _ ;o-o,:lrwﬂe.mol..!. ~.om-|.|.b1- lnl...oou 97071 G0 _
PR CoV T R . X R P et e
L ?:E :1209.00 .].faum..ab ,r o.o S n‘u_....u. . D.0 - 2382 " a.a: o cFTLBT LT D% | T Del
L2 Lno. J.u.a.u.oo e mmm.qafﬂr./.w..cvz e B0, e 0D 97246 T DT 2.5 ly.,ru.,:_‘ 912.5% 0 | @.T72 ] Sa.ld

T ,.4 s oo -! 1209.00 ‘F585T0 h. | N A 9.0 D 968.9% - T =3.21 . 283 -id S0, ih ~2abd - Q.
.:.:u ~1209.00 958370 T weXee-TLl CON D BB 787047 B T - I P 1 0.9 T 971-13° ~0.74% - 2.0
-.._.unz,-._.w...u'oo l.lauu 5 P .olz..l)o. 873419 2445 2.68 o.u ﬂuanu _ 1.7 2.2

_ ..oc e58s 79 AR - B n.... .mc/y 967,83 918,867 0.0 T - G.e22’ a.0” IV I
~—1eUD L 95HTO T L L 96T, I9ETL00 | 9T2.35 . 0408 -_I__.Oelv ;--(a-\\s aﬁ-uu L. BeT2 LY
7-110 T1.0pc  858.70 S9EBI50  CGXT.GS - 963.58 =3.37 S Ua 0% ARG 969.i5 0 —Zeos 2.6
T 74110 "1.00 $53.70°  ThLD - 968.507 G6T.007 fe.a..x c1.94 . ooy DL 571.1% =3 T 2.0
u.Cn. ~-—-1s00. _ 953.70___ 0.0 : nmw.mn!i.mﬂ ov !?a % ;}u;mw‘.\.l.l??. e D.0 ST3.65 _ __ . 1.6 3.T -

74120 9,00 @sa.Te §48.50 957,06 ST1.T55 7 0.0 S 0.7 0.2 97196 B.G. - AT
74120 .0 79.00 7 358.70 968.50 967:0GC m........-ﬁ 267, w.0T Be6T . _9¥i.ul 0,72 - %.id

T7.1200 .00 ‘958.70 ’ T 568.50 961,00 . 9e9.A0d -3.3¢ Gaola v.d FoY.33 -2 53 L.
7.120 - 9.00 7 9%3.70 .a S6Ea50 957.00 . Ou_..tuno . - 1.91 .0.a8 O.0 9Tl.22 ~0aT% daid
Q

- T«l20 . . B.00 .omm .2u|..?u|c 2568.50 . 9671.07 hﬂ...h-m- . 2«51 D.u6 8.0 auuu.: L ._le?3 .30

Lo . w.@ 971.t5 2.0 - 0. 23 0.0 R J.0 2.2

o
0
7.120 1.00 amm.qc &
¢ .. “o.o . . 57243 Gatey Dowd J.bd__ 972.02 3. 71 $.12
o
o
o

. 7«820. 0 1.0 99,70 __ . ®
1.13G . 1.00 95§.70" -
T132 ‘i<po .958.70 . 1] -0 0 L 9T1.02 - Sl - - O.pd Da.2 9T1.3% Tede?? ‘el

LWIel1300 00, ?_ L TU958.70 |:-a 2040 . fuﬂvn 2.5 0.y 0.0 ST3.%d 2. 3¥ 0.0

2.0 - BoIL0% 55 T 0.3 I Su9.56 -2.79 23-3

-
-
-
-

8,033 unm..ou F50.20 ..“,ww.ou G. 0 c:.-a. : Ga3> GaU FTZ.»Q j IR Sel
. 802G 0 L25.00 960220 0 _12:00 G0 . . QTz.I1T : 035 Qb3 | 973.1l Je 7L detd
© BLu00 125.00 220.20 ‘12.00 G.Q . 865,53 Ueds 3.0 YoY.al | —2.T7% da
T 8JG30 125.00 94020 12.90 0.0 7i.39 U. 34 -a.3 271.03 .77 a+C

— :w...uﬂmﬁ u.ﬁucchu..hmﬂuw; 212,00 0.0 . NT3_53 g.a 7420 1.19 Je G

Lo - . T - EIIT L

H\ e.Qud  1GTUL T - 963.50 © 2,15 G.a ERE IR S-S : G.0 “Tuo s 3.6 GeT
Y.000 | 127300 | F6Z.5¢ . 2415 0.0 o GIe.82 . ] - S .19 ¥75.0 O.ze 1d.ed
9.000  107T3,80 . 962.50 Z.15 0.0 911,35 : P T YT L -2.¢4 P
79,000 1D70.00 -~ 962.50 Y215 2.0 97027 ; 8.0 9T3%3 7 =T wed
..9.030 . 10T0.09. . 952,50 2415 . __G.u. 915,15 el G155 ta79 Dei

S0 148,33 963.70 - 6.33 .o’ FTwoBl ; ; Y14, 29 TEIWT s eeE
TYIE00- . T168.02 583,70 | 5.28 . O. = 975,36 - : 91w J.92 18,40
F.1G3 - TIET.00 963.7G 6e3277 o NTE.9T : de ol : $iee it —Zanb Dati
9. 100 186,07 “R£3.70 TR i - . $T73.77 5 Z13.87 -da72 G0
9.100 T189.080 . S&3.70 _ __ 6.3 _ __ . : . . 9Te.21 e GabZ o WTLJ3S T 170 3.0




1.00

200 1963270
o3

12,00

1:c0

963.7C.

~ 943,70
863,70

L 963,70 -
12000, 963.20. . 0.0___871.60 __569.60
-~ T, 12.00

.- 1a0D .

i0.100

BUNY.LE

0.100 -

.69
. leU0.
. 1.00 _
7RR.02
TE8. 00
7B8.03
188,00
709%.00
. 1e5700
“1057.00
.A057.30
“1057.00

10.103 _1057.00

ta.11e
1a.110
10.140Q
‘104110

— _lo.110 .

18.120
-1%.123
- 10,120
10.120

- d0e020 0

T1d.130
G i30 7
10.139
10.13y
13130

13, 150-
lu.i50
10.150
1u.150

1.00

C 190
1.00
.1.00

. 100

23.24.
..23.097
23.00
23.00

... 100
50.00
50,00
50.00
50.00

863,70 ____"0.0 _ _

L 906,50 (| 3.95
U IX - S

. .96%.20.

963270
963.707

963,70

PR -

95370

963,70 . 0,0 . __

- 963.70
963,70

Fo6.50"

Fub.50 .
B56.50
AT

F6%. 20
. 96%.20
%969.20
969.20
069,20 .

96%.70

. 959,20

96920
%a%.20

969.20
. 96%.20°
969,20
969420

$59.22
969,23
969.20
969,29

..969,20

95%.00
969,30
969.0d
96%9.00

. 0.8
0.0 .

0.0

S .p.0

D;D;_

0.0
0.0

T0.0
- 0.0

3.55

‘355

971.80

—— e ELMIN___XCHSL__ . ELTRD _ _ELLC _ . CNSEL __ DIFWSP __DIFWSX. _ OIFKaS ___ EC . DIFEG

“969.060

T.570a80 . T SL9.bO_.

971.80"
-971.80

"1 %%1.80

. 971.80
~$Tl.80_

—0i0__::971080]

- ‘0.0
—— D0
0.0 -
0.0
0.0
0.0
0.0

<255~ 0.0

~3.55%

L 2.5%
L2.55 . -

T2.55
2.55
. 2.55

0.9
Y ]
g.0
o.0

- B0

0.0
_L.o
0.0
0.0

23,00 . 969.20 ____0.0

G.0
0.0
‘2.0

0.0

... 0.0

=3-9%
-3.99
=-3.99
=2.99

0350 0 0.0 | 969.00 _ . T3.99

SECHO _

12.200
lea200 L
19.200
LG.200

J

YLCH

i012.00
1012.00
1012.09
1012.03

913.3¢0
$73.30 ..
?73.3C

L LELMIN __ kaCHSL

.27
... %425
4,25

..—ELTRD

0.0
0.0
‘0.0
6.0
L Ded

97B.90
. 578492
S78.50
$TE.50

LURTR.90

9:8.90
$75.90
978.90
$78.90

. 973.50_ _

G0
_0.0

0.0

Ceid

_ Ga0

. _b.D _ __

. 9TT.70

‘G89.60 -

0. - 97 669460
000 975480 . 969.60. .. 976.25 .

969,60
969,60

- Gh9-60
© S8%.60_

Cal
Qa0

0.0
%

0.0
.. 9.0

. M e
-

- 0.0
050
3.9
0.0
g.0

~9T1.70
917.70
977.72
911,70

qI7. 10
T 1 ¢
_871t.70

‘8TT.78

0.0
2.0
0.0
C.0

~..0.0

a.0
. 0.0
0.0
0.9

0.0,

ELLC

C.0
- De0

S 1 T

977.70 __

. . CwWSEL

L 974.55 -

875443
THFEILD.
973,83

75459

8T5.%8 _ _

%72.19
973,89

L 9Te.28 __ _

DT4,57
. FI5.44
912.13
G13.85

FTa.eT
9T7.35

P L L L
-4 LA L1

975.85

L STILT2
T 930, 3%

STt.90
-978.9%

. 9681.35

979.73

980,33
916.96
279,02

... 9Bl.u2

TR X
Yau.8%
9r7,0%-
L9T9.42 |
YHl. 96

NI 20
Q80,76
GIT .04
. #T%.50
81 .91

Suul.2d
FhU.TY
%77.13
S79.55

L. 98l.90

Fd4.39
YE4,.73
60.85

g P 2

_ .. 9T6.26

— x=A0%

977-9‘3 "

‘0.8
D.84.
e I 1)

vl 3
PO < 1S - T
0al13.

“ e T

L 0.0 T Sleewd

L 0.8B__ . $75.32

C9T2alts -

5.9 1,
. #3066

Q.0
0.0

g.a -

d. 5L

-0.12

L2iN . _U.D4
F e
D.0 "D. 04
—3.29
1.70

0. 09
Q.05

LL2.40__ _ 0.03

S Qa0 -2.433
057 ____ —U. D%
=331 ~tiy J&
_3.T2 -3.03
2e%1 _  =0.32

0.0
Q.52

1.91
 1.%5
T 2447

- 1a5%

3. 24
Lo Ga
FEE )
3.i%
__3.3s

0.y
B TR
-3.233
2.3
2.36

Q.2 7
0.62
-2.39
2a04
2a63_

.31
T
0.09

) 0. ul
— .24
[* I |
Y
ite Da
Tend

“Dew
Ow33

—3.E80
2.38

__DIFWSP __ _Dl¥Fwmdx

L0 Tl
L 0adb L _3eT4
-3.37 3.71

- TS0 mwew
216 1e73_ -

. Galr

976.30

S -
d.0 T

- GTha b

_De®B | B.03 __°  _0O.BB___9IL IS

972.24

973,93

_9Ts.36

W0 T4t
DJBT _ 9715.537
Db 972.28
0.0 $73.95
0.0 97s.3s

0.2
3.8z
V.o

9702
. 9T1at9
1454

S g

T TR YSw e — - ——

0.0 " STB.38

Ghile L3
Soie by
Yilad3
SI9.58
. 7dl.a3

Ui

Q.62
0.0
0.0

LB

[ )
@62
8.0
Tabs
Q.0

880,14

wEdLwe
5I7-2a.
979-44

. ¥B2.31 -

Cad
d.b3
0.0
Gew
80

$80. 34
FUl. a2
9TTe31
PIVL.TY
_L¥582.29

Gad
T Qe7b
0.0
0.0
0.u

G3Je pie
SEl.33
wil7.31
51%.52
__982-3>

5.3
Ca.?5

CLad

0.0

%8l-.03
Ydlela
S1T.09
YEL.23
__SBZe55

DiFhmd £G .

Qa3 T RE4HY
_0s3%___955.10
0.0 981,14

‘0.0
. UawS
ekl

—Us¥a -

. Tew®

Jo 0
W51
-&- 38
~2.71
_ .08

0.0
it. 87
“Zwdd

le56

Ul G

U.eh
-2, 5
-d 17
1,73

dal
0,715
FmdeGd
“Je. ¥

R L

Ced
. r7
~4.23
=-U.2%
1.75

el
dors
3.2
-Da i
de v

j P
o i
-3a3
™ P 1Y)
i.52

l.70

—r e

INPUT E

DD
1C.4i
‘el

J.0

Bau

a.u
1G.~0
deo

8.5

B.0-

D.q
| PR
Dau
D.a
0.3

a -
Woaw
~atl
devw
e} ia -

Oali

[
Sold
Ve
TV
da '}

w2
Se sl
Je U
S.0
d.3

Vel
Ga i
LI
Cal
J. 0
e
Yo LT
Ja e
.0
Caw

Uaeid
dani
wad
dal
[ )

'n




osg’ 64T T TpZevssT T oen BB - A0 A 4 & g6°155  O0€*604 "7 05265 7 T 00 7 CODTOE6” Cn T oIT-21"
o hdod coeT- e5pss cro weo 19°1 . SR*aBs CE*58% 05285 a~p o0o*08s . oO-t- SerTt2n
e bl YO o€~ cevage o-n ence oT7¢E- LA 103 0C*695 05" 265 0= 0D 06S o=t 0T1-21.-
TS bl >4 s e d. 10 zZner 10°2 77 Teep fI"TAS L LES [ B3 g*c 7 T-ap%085 7 T ade1 0Ty 21
cer ger © 6STIAG . 0=n Tnen a6 15068 7 LEt6YS 05 Zat o-n RCOZOFe © 00°T orrezy

1

are 85T " T 3E*€es T omp | mzer T 1=z 957166 g*a — 7 00 T el*t7 0etO5K T 00196 T DOTCRT
Ser o agep- I~"o8e - 00 T e1-1 t9°1 “grens c-o 0g 11 00‘06c’  OO-l96 8o1*?T
Lads g =7— s5°9396 c*n - 01 no" - tZ4eRs on - 0°0. Sty Beroas onti9s 031-21
Gaont oL ESSAT LY TR0 RGAT ze o LEAR (Y o*o n=g ¥T1° co-ops ~ £O'ive 031°21"
a-z [l ) L2 & 1 ore . Ly ? n*p IRl o] Y ) o*0 c*a =T=1 0o oLs co*lvus oci*et

e LT N
vy

e-0 53+t 7ecres’ - Toen £9°F7 1927 TToltess T T pt0 7T T0t0 T T Otz T 06*BI6 T 000007 I BOCeZL
a-o 220 Zz=%3s -0 f1-2 151 nI*e26 " p*0 - g o L3k 06°8L6 g0 Co0l  0CGeT1

aec g2 s9teze - O°0 re+g 1Z2+¢- €$-976 0-0 cTo. - Gw-Z- TO&*RLA aorocol  ang-2t

o==} 40 1o a8 T I6*n 122~ £5*n Sl*sBs oo = geo pevg " Ce 5L 00°pC0T  GRGCZL —’
a=n rer £E26 o] ne2 eec T¢°8B6 o c oo nee 0476l 6 cocecot QUot2l -

| A et T ————_— T 4

e

een BZ=z = 7 errsEe’ T oo’ Tesc1TT TTTI2CET  WotsRs T ara T C Tatp T SLCCTT T 067946 T 0D*4SH can-11

o-p /g0 - i il €2 oR*Z . te*sns ., . geo .00 BETE . 05°9LA LL RS 000°11

as | epeFe traa ] 1) oo ch=2 . 19TE=- 9REes co6 o*c | gE g G&*9L6 oC*558 ano=~11
Ce*s ~ pa-g¢ B LA 3N £ 5 192 1L*g- FEAd L0 e T gTg T FE®E 7 0€*%i& 0Ltes3 o R & S
frid o} a-g =198 [ S L 50 LL=0d6 cn . oo #L°7 | 0596 0C 593 ooo=Ti >’r

a-a €3°2 7 socresT T - 9 T TTT2eee T RyegRs Tt geg T 0tnT T — f6*s T D9CEl6 cC6s 0sZ*0t -
(s 2] 53T~ 26-ves 510 652 . Ll ] o0 . 0*0 oc-q 07*ELE . 00“CS o5zl
oen SLF=~  er~Ies neo 830 rs g~ 15°NEs a2 ‘0*0 03¢ 39 L6 co°0g 052-b1
ra-e -TE L4 - T vof S b Lo ¥ 4’ ] 19*=~85%  g*¢ " Qg0 CC"8 T T LUCELE aG a5 0€z 07
nen pee LAY a*n ez -~ C*0 ES A LT . otC . &g B9 T IPrELs et es ‘ngzenl

.
.y g g

neg 19°2 T ostess T oo lZneeTTTTTUtetgT TTUZRY9RE T T o 097 o TTTTT DEYEEE T oGt T OEZU0T
g*0  en-T=- CFTERS a-p coen €52 S IeTERS o0 oo oa - o€ ELE Q0*1 ogz ol
c-z apee= 717156 n*n - oo-n . B8 *E= au-ris 0-0 o 0 DEELE coey L0EZ*0T
vt 1£°C 1 TUalteR: CTEFeRT T peen T 7T ggep SITsE4T GG T T IOT0TTT S 00 — U oerfl6 o0TTys C BITIOT
o+a -2 PRI, a0 coen c-o Fumude e e o6 . DECEIs ap"1 et -1

e-c TICE T T asrrge T 0T ipenT o TaEE T Togtess 02%9886™  O%"4S5TTTTU0C0 TTITGECELS T ADTOT T U @EEmOl T
o EerT— oETFrRG- o . fnep €52 I%7IRG oL~s3s 027955 ceE"€LG o0-nY 0Zz2oT <

AL g€~ Zr~tas 3=a ... B0 B8TE- CE*CB6 - 0L°9P6 a%"956 9L ELE ontot crz-ot

Pyl TE=r - elUREs T TEETY T -Llfem T Tgfto T SLTHEE T DL*9BA T - 0%TASSTT T TTTTTTTRECELST T odtar o oro2zenY T T
o*e neg LAt 1 oo . Ehep [+l TR4RY D199 CH Hy5 b2 4 cocot RLTL A |

B Y P S R

[P R

|

¢*a ige2 €186 ‘org Topee SEE T 4ltens T T CL 908 Gy 45877 TOBEELSTT T EeTITT YU oTZtelT v

arc. 90T~ LL"E8s - o~o na*a £S5 BE“ERS T NL-986 0% "%65 ' 0E*“tls 00-1 otz=ol -
-o*n ap ~f- . or-1as o=n roen 13°€—~ L3 A rg. Y LL*9E% L 113 DECELS 01 a1z=01.
Lokl ok § TE=C 77 GICSES T URETQ T Q00T T SETO T T E1°%96 T OIT986 T TQYTess T TO0ETELST T e0*TT T oizeor
o o j« Ad LRI - 24 11} . oo ce*p a*a L3013 e oS CH*y58 B : DE*ELS o0*1 o orzeor

!
1
v

523 7 1§ T Zeg@6TTUONGTTTTUMATY T UUQETETTTT 4276 U @00 TTTT @700 TI T2yt TUTTURECELE T U0ZIOT - 0OZe0T- -
n*c gn=T— ¥out: {3 13 g€ £s*2 FPELRS ] o . CZy OE"EL6 tuosZiot poz-eT .
Ll o] LY Al eyeIes Qsa - TLF LBTE= se-pfe on. oo §Z*y ° - DE*CElH . o0*Ztol” .Coz-OT.

ool TETR T FUCERAE TTUUNESE T T MLETTT U w5007 FRCYRAT CgR@ T gD T 62y T T OECTIe U 0OCZToT  o02eert -
oer oec Lee5s c'c L2 A 0°a I~ 00 32*s DE*Zls co210T  ©602*C1

L L I TYI S

3 1nawt 83107 937 T sMaAlaT T ksmal@TT aSAI18 T IES4STTT T3 GULTT ™ TTUISHINN T NTWIETT T THI N T oNISTTT T




e e e B ke bttt s e

Forz
Pttt 425
LY B
wn -y

~ ey

of a3
ag -

FE T~

s2vs

ner

£27
ngeT—
§Zvf.
L0

nery
o

Lz

1 1=

HE~E -

€L
e+ 4

F1. %4
ET 1~
cCE—
. wgen’’
oD

Test T

4 Bl )

L 9etE-
£ D -

o-o

EEED

T garess

ar=grnt | o0
Iv =186 o c
as=GLA o=n
EPTEAS fort
wreang rec
CO*4A5 N
R TN 50
Fa b 171 [aid ]
LERS LY (1541
crengh G
LRI LY ‘aep
11965 no
F&"THS 1243
CHTGEY -
17°58% c*o
42565 ao.
oF 165 o-a
PO ERE o~
‘oz=fes T 150
1%"266 ¢
——geo—
L0585 o0
LG "GRG a0
2768 Tes°n
aR 163 o-c
TentassT T O
§romab o0
»C=994 c-Q
T T RutZans DT EE0
sR=Teh ‘ao
83 T 77

1 F ]

~_ 110

oz"1 T zee2
ng -t §3=1
LTEA 4 2L=E-
(34l 1 L fa*t
16-1 [l ]
ag*1 [ .
Ao~ {3
9tz ap=g-
ez is*2
rECL . ate
a2 T 12°€
Lo g tz°cT
Fa ol LR -
iR £9°0
33 oo
st~a " " za=»
31 -0 €51
I3 &4
€10 T 1s°0
‘Aro ceo
Nzep. " T TeRty
s$1°0 . a8°1
[ ] .88 €
*5 0 960
ta n 00
1027 "TesE
L8] €17 .
11.R{. 08 1€ €=
a7 e T €80
gz=n . 0o
aSmAE0T T dSnIIC

85554
N=LbE
TEeChb
Fars%S
19-0hs

61=PLE
rRcc&EE
IR ES6
£9° 76
CL =60

€1*156
Pt 1.
TL*1e6
AL*CAE
o] - Tl 213

o "vht

ZET066

LE“RRE

9Z2*266
LA ani 1.

-3 1.1
91085 _

a2 ees

T ETtZES

11186

T6bERE T
10°066
nz-ugs,
65° 166"

FL-N6E

13583

G 0 [+ R}
[ chad + ] 80
o-0 0°0
aTa 0-90
c*n [sRd )
o0 oo
a0 (s 4]
[ 2]} o-g
o0 o
0-¢ 8°0
o*n o0’
o' G=0
G*0 a0
a0’ c=0’
g-0 [+ 1]

B L AR A
orp o’'a
o~0 - [ Al s
ote ” T o0
L0 [+ )]
o*0 D I
a*o a0
a0 o
I*0T- T T 00
0°*D [ o]

QE 8867 TTOSTISETT

0t "685 [/19ar4-11

0E" 695 [t 1

GE*685  08°T&STT

0C°685 05266

R o b T Y < | F R £

'
B

il Y 3
09* 986
0%=304
G NRL
U TEY

oL LB6
L4806
CL°596
01"6dh
L %86

Lo Rl -1 ]

08*ERL
[s2: Rk o 1.3
LA -1

cRvEgs

pev6Ls
09°64%

09*616

TLetelb

oI LA

To0t08e

a0 0g6

2ol ol: T8
‘o0taee

cn 086

SRR |1/ 31 119

Cn D86

- - e0-age.
T aDTORE

00 0n6

T qgHIAYTT NI T

£0*369 Gaetsl

0 =007 geots)
cogey Boo*ST
op*ons 12 Ay |
O *C 09 cursi
cocsaf gon=+1
06663 Coo=sT
0C "S4& I )|
09658 n90*e1"
GC*LAG Con*ul

Cep*te08 SONTET
L RLAT: cone€r
00908 GOQMET
RL LR con €1
0% * 508 oot et
oo ps "7 TOSTCET T
o ns . 051°21
aptog 05121
0065 BSTET
oD*0s oG1tel
J0°T7° 7 COETITRTS
op*1 ociset
oc*1 oE1*2y”

“opet gg1*1 Y
a1 TeritT R
0OST T T 0ZERT T
op-a1 [TAREAN
0o*91 g21721

Tgptel T QEICRIC T
co-91 pa1-zt

HIIX TTT Gn338

] o A i

st

AU




H&H Analysis for Chartiers Run and Westland Run Tetra Tech, Inc
October, 2015

Chartiers Township, Washington County, PA

L]
APPENDIX C

Hydraulic Analysis Documentation
C-1 - HEC-RAS Existing Conditions Model Data
C-1 - HEC-RAS Proposed Conditions Model Data
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C-1 HEC-RAS EXISTING CONDITIONS MODEL DATA



HoustonInjection.rep

HEC-RAS Vversion 4.1.0 Jan 2010
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X
XXXXXXX XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA

Project Title: Houston Injection
Project File : HoustonInjection.prj
Run Date and Time: 10/16/2015 11:08:16 AM

Project in English units

PLAN DATA

Plan Title: Plan 26
Plan File : s:\Marcellus_M-z - Mark Sladic\Sunoco Logistics (SXL)\Houston Injection
HEC-RAS_091415\HoustonInjection.p26

Geometry Title: Houston Injection X-Sections Existing R4
Geometry File : s:\Marcellus_M-Z - Mark Sladic\Sunoco Logistics
(SXL)\Houston Injection HEC-RAS_091415\HoustonInjection.g09

Flow Title : 100yr Storm R4
Flow File : s:\Marcellus_M-z - Mark Sladic\Sunoco Logistics
(SXL)\Houston Injection HEC-RAS_091415\HoustonInjection.f04

Plan Summary Information:

Number of: Cross Sections = 25 Multiple Openings = 0
Culverts = 0 Inline Structures = 0
Bridges = 1 Lateral Structures = 0

Computational Information

water surface calculation tolerance = 0.01
Critical depth calculation tolerance = 0.01
Maximum number of iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

Page 1



HoustonInjection.rep
FLOW DATA

Flow Title: 100yr Storm R4
Flow File : s:\Marcellus_M-z - Mark Sladic\Sunoco Logistics (SXL)\Houston Injection
HEC-RAS_091415\HoustonInjection.f04

Flow Data (cfs)

River Reach RS 100yr Storm
Chartiers Run 2 1300 1666.75
Chartiers Run 1 690 2950
westland Run 3 700 1283.25

Boundary Conditions

River Reach Profile Upstream
Downstream
Chartiers Run 2 100yr Storm Normal S = 0.006588
Chartiers Run 1 100yr Storm
Known WS = 996.7
westland Run 3 100yr Storm Normal S = 0.001774

GEOMETRY DATA

Geometry Title: Houston Injection X-Sections Existing R4

Geometry File : s:\Marcellus_M-Z - Mark Sladic\Sunoco Logistics (SXL)\Houston
Injection HEC-RAS_091415\HoustonInjection.g09

Reach Connection Table

River Reach Upstream Boundary Downstream Boundary
Chartiers Run 2 1

Chartiers Run 1 1

westland Run 3 1

JUNCTION INFORMATION

Name: 1 ]
Description: Junction 1
Energy computation Method

Length across Junction Tributary

River Reach River Reach Length  Angle
Chartiers Run 2 to Chartiers Run 1 100
westland Run 3 to Chartiers Run 1 170

CROSS SECTION

RIVER: Chartiers Run
REACH: 2 RS: 1300
Page 2



INPUT
Description: 13+00
Station Elevation Data

Sta Elev Sta
0 1022 11.07
61.77 1012 97.91
164.76 1003.7 209.44
248.83 994.03 257.48
310.1 1004 365.51
492.69 1010 501.23
522.21 1020
Manning's n values
Sta n val Sta
0 .1 241.86
Bank Sta: Left Right

241.86 273.78
CROSS SECTION
RIVER: Chartiers Run
REACH: 2
INPUT

Description: 12+00
Station Elevation Data

Sta Elev Sta
0 1022 6.34
34.91 1012  47.96
179.65 1002 263.05
335.85 993.28 342.23
539.84 1010 550.59
583.58 1020
Manning's n values
Sta n val Sta
0 .035 325.95
Bank Sta: Left Right
325.95 347.57

CROSS SECTION

RIVER: Chartiers Run
REACH: 2

INPUT
Description: 11+00
Station Elevation Data

Sta Elev Sta

0 1020 5.56

32.37 1010 57

252.85 1000 324.8

410.45 993.34 424.95

481.01 1008 541.23

584.32 1018 591.16
Manning's n values

Sta n val Sta

HoustonInjection.rep

Page 3

num= 31
Elev Sta Elev Sta
1020 20.94 1018 31.74
1010 114.36 1008 125.87
1002 220.48 1000 241.86
992.72 266.49 994.07 269.08
1004 382.39 1004 468.73
1012 505.96 1014 510.6
num= 3
n val Sta n val
.045 273.78 .1
Lengths: Left Channel Right
100 100 100
RS: 1200
num= 26
Elev Sta Elev Sta
1020 12.32 1018 18.56
1010 74.92 1008 114.68
999 325.95 995 328.64
993.95 344.59 994.23 347.57
1012 559.5 1014 568.23
num= 3
n val Sta n val
.045 347.57 .1
Lengths: Left Channel Right
100 100 100
RS: 1100
num= 27
Elev Sta Elev Sta
1018 11.69 1016 17.69
1008 90.4 1006 102.86
998.7 376.75 997 407.3
990.76 435.44 993.29 436.12
1010 557.62 1012 570.21
1020
num= 3
n val Sta n val

Elev
1016
1006
999.64
994.26
1006
1016

Coeff

Elev
1016
1006
994.32
995.41
1016

Coeff

Elev
1014
1004
995.87
993.53
1014

Sta
49.99
150.8
248.2

273.78
483.56
516.34

contr.
.1

Sta
24.82
133.11
330.02
526.28
576.34

contr.
.1

Sta
23.49
141.39
410.28
441.29
577.45

Elev
1014
1004
994.3
1002.86
1008
1018

Expan.
.3

Elev
1014
1004
993.89
1008
1018

Expan.
.3

Elev
1012
1002
993.33
999.99
1016



0 .035  407.3

Bank Sta: Left Right
407.3 441.29

CROSS SECTION

RIVER: Chartiers Run
REACH: 2

INPUT
Description: 10+00
Station Elevation Data
Sta Elev Sta
0 1018 4,56
68.33 1008 85.19
410.45 997.45 412.99
444 .68 992.61 444 .8
502.09 1006 513.73

Manning's n values
Sta n val
0 .035

Sta
410.45

Bank Sta: Left
410.45

Right
444.8

CROSS SECTION

RIVER: Chartiers Run
REACH: 2

INPUT
Description: 9+00
Station Elevation Data
Sta Elev Sta
0 1018 5.23
63.06 1009.01 98.76
318.57 1000 386.21
463.97 991.03 472.18
561.7 1000 566.33
587.22 1010 593.8

Manning's n values
Sta n val
0 .035

Sta
449,32

Bank Sta: Left
449,32

Right
474

CROSS SECTION

RIVER: Chartiers Run
REACH: 2

INPUT
Description: 8+00
Station Elevation Data
Sta Elev Sta
0 1020 19.45

HoustonInjection.rep

.045

Lengths:

RS: 1000

num=
Elev
1016
1006
993.5
995.57
1008

num=
n val
.045

Lengths:

RS: 900

num=
Elev
1016
1008
998
992.35
1002
1012

num=
n val
.045

Lengths:

RS: 800

num=
Elev
1018

441.29

Left Channel

100 100
25
Sta Elev
10.03 1014
104.4 1004
413.63 993.25
463.16 1002
523.1 1010
3
Sta n val
444 .8 .1
Left channel
100 100
28
Sta Elev
10.73 1014
125.63 1006
449,32 996.78
472.73 992.49
570.19 1004
600.84 1014
3
Sta n val
474 .1
Left channel
100 100
31
Sta Elev
26.39 1016

Page 4

Right
100

Sta
16.12
164.4

424,72
488.84
529.27

Right
100

Sta
17.6
219.27
455.58
474
574.97

Right
100

Sta
31.97

Coeff Contr.

Elev
1012
1002
993.2
1002
1012

1

Sta
24.25
258.05
444 .4
493.82
538.81

Coeff Contr.

Elev
1012
1004
992.73
993.9
1006

Coeff Contr.

Elev
1014

.1

Sta
32.87
260.04
456.44
542.58
581.02

1

Sta
37.47

Expan.
.3

Elev
1010
1000
992.71
1004
1014

Expan.

Elev
1010
1002
992.36
997
1008

Expan.
.3

Elev
1012



129.59
426.05
517.95
578.32
620.86

48.15 1010
340.73 1000
509.61 991.92

540.9 994
599.36 1002.6
642.81 1012

Manning's n values
Sta n val
0 .035

Sta
504.12

Bank Sta: Left
504.12

Right
532.68

CROSS SECTION

RIVER: Chartiers Run
REACH: 2

INPUT
Description: 7+00
Station Elevation Data
Sta Elev Sta
0 1018 8.32
115.56 1008 130.19
335.41 1000 456.48
567.4 993.59 569.75
595.26 991.83 595.92

Manning's n values
Sta n val
0 .035

Sta
567.4

Left
567.4

Bank Sta: Right

595.92

CROSS SECTION

RIVER: Chartiers Run
REACH: 2

INPUT
Description: 6+00
Station Elevation Data

Sta Elev Sta
0 1018 8.28
109.73 1008 134.72
328.45 1000 414.43
604.59 990.85 612.65
649.16 1010
Manning's n values
Sta n val Sta
0 .035 594.77
Bank Sta: Left Right

594.77 614.48

CROSS SECTION

HoustonInjection.rep
168.44 1006

1008
998
990.97
996
1004

num=
n val
.045

Lengths:

RS: 700

num=
Elev
1016
1006
998
991.78
994.75

num=
n val
.045

Lengths:

RS: 600

num=
Elev
1016
1006
997
991.44

num=
n val
.045

496.92
526.71
584.86

991

996
.92
998

632.98 1006

3
Sta n val
532.68 .1
Left channel
100 100
24
Sta Elev
31.4 1014
214.37 1004
518.32 998
570.79 991.23
611.69 1013
3
Sta n val
595.92 .1
Left Channel
100 100
21
Sta Elev
17.93 1014
209.95 1004
594.77 993.07
613.49 991.63
3
Sta n val
614.48 .1
Lengths: Left Channel
100 100

Page 5

245.01
504.12
530.58
589.05
638.18

Right
100

Sta
48.64
269.16
542.34
583.23
614.49

Right
100

Sta
24.97
262.21
596.71
614.48

Right
100

1004
996.79
992.42

1000

1008

291.83
508.56
532.68
593.45
640.47

Coeff Contr.
1

Sta
65.7
304.44
547.32
594.92

Elev
1012
1002
998
990.34
1014

Coeff Contr.
.1

Sta
64.42
285.57
596.94
644.96

Elev
1012
1002
992.38
992.64

Coeff Contr.
.1

1002
992.47

993.

34

1002
1010

Expan.
.3

Elev

10
1000.
9
991.

EXp

El

10
1001.
991.
10

EXp

10
89
94
58

an.

ev
10
19
44
07

an.
3



RIVER: Chartiers Run
REACH: 2

INPUT
Description: 5+00
Station Elevation Data
Sta Elev Sta
0 1018 7.61
105.48 1008 169.46
289.81 1000 393.16
578.9 990.88 585.96
619.22 1017 626.63

Manning's n values
Sta n val Sta
0 .035 574.81

Bank Sta: Left Right
574.81 594.81

CROSS SECTION

RIVER: Chartiers Run
REACH: 2

INPUT

Description: 4+00

4400

Station Elevation Data
Sta Elev Sta

0 1020 8.4
94.14 1010 112.83
268.8 1000 352.86

539.35 991.14 540.71
561.11 995.02 577.68

Manning's n values
Sta n val Sta
0 .035 536.02

Bank Sta: Left Right
536.02 561.11

CROSS SECTION

RIVER: Chartiers Run
REACH: 2

INPUT

Description: 3+00

3+00

Station Elevation Data
Sta Elev Sta

0 1016 13.91

151.47 1006 154.28
344.83 998 421.22
510.96 990.36 517.04
543.96 996 554.93

567.54 1006 570.49

Manning's n values

HoustonInjection.rep

RS: 500

num=
Elev
1016
1006
998
989.8
1020

num=
n val
.045

Lengths:

RS: 400

num=
Elev
1018
1008

998.14

990.65
1007

num=
n val
.045

Lengths:

RS: 300

num=
Elev
1014
1005.17
995.81
990.15
998
1008

num=

22
Sta Elev
14.82 1014
204.58 1004
556.64 994.5
592.87 991.16
3
Sta n val
594.81 .1
Left channel
100 100
24
Sta Elev
16.74 1016
180.85 1006
390.23 997.06
547.75 990.57
599.84 1010
3
Sta n val
561.11 .1
Left channel
100 100
29
Sta Elev
69.69 1012
170.01 1004
497.59 996
522.36 990.36
558.65 1000
574.04 1010
3

Page 6

Sta

28.12

246.

73

574.81
593.94

Right
100

Sta

30.8
197.47

521.
554.
605.

56
17
13

Right
100

Sta
108.
190.
506.
530.
561.
578.

77
52
88
74

12

Elev
1012
1002
993.73
991.28

Coeff

Elev
1014
1004
996
990.7
1012

Coeff

Elev
1010
1002
995.33
991.22
1002
1012

Sta
77 .14
265.12
577.67
594.81

contr.
.1

Sta
87.62
214.14
536.02
559.04

contr.
.1

Sta
117.37
215.39
509.96
533.86
564.69

Elev
1010
1001.15
991.19
992.76

Expan.
.3

Elev
1012
1002
994.67
991.62

Expan.
.3

Elev
1008
1000
990.82
993.31
1004



Sta n val Sta
0 .035 506.88

Bank Sta: Left Right
506.88 533.86

CROSS SECTION

RIVER: Chartiers Run
REACH: 2

INPUT
Description: 2+00
Station Elevation Data
Sta Elev Sta
0 1016 34.24
110.95 1006 134.75

222.22 998 441.46
517.06  990.2 524.95
553.69 994 559.79

575.03 1006 578.47

Manning's n values
Sta n val Sta
0 .035 512.46

Bank Sta: Left Right
512.46 532.92

CROSS SECTION

RIVER: Chartiers Run
REACH: 2

INPUT
Description: 1+00
Station Elevation Data
Sta Elev Sta
0 1016 18.49
101.51 1006 105.78
321.97 996.18 388.78
532.37 990.09 541.57
596.38 1000 599.1
609.02 1010

Manning's n values
Sta n val Sta
0 .035 530.11

Bank Sta: Left Right
530.11 550.61

CROSS SECTION

RIVER: Chartiers Run
REACH: 2

INPUT

Description: 0+00
0+00

HoustonInjection.rep

n val
.045

RS: 200

num=
Elev
1014
1004
995.02
989.49
998
1008

num=
n val
.045

Lengths:

RS: 100

num=
Elev
1014
1004
996
989.94
1002

num=
n val
.045

Lengths:

Sta n val
533.86 .1
Lengths: Left Channel
100 100
28
Sta Elev
54.23 1012
155.42 1002.4
503.4 994
531.11 990.03
564.6 1000
581.57 1010
3
Sta n val
532.92 .1
Left channel
100 100
26
Sta Elev
33 1012
121.71 1002
456.12 994.2
550.34 990.46
601.43 1004
3
Sta n val
550.61 .1
Left channel
100 100

RS: 000

Page 7

Right
100

Sta
88.6
157.81
512.46
531.36
568.47

Right
100

Sta
57.1
153.3
530.11
550.61
603.89

Right
100

Coeff Contr.
.1

Elev Sta
1010 105.26
1002 183.48
993.6 516.73
990.1 532.92
1002 571.85

Coeff Contr.

.1
Elev Sta
1010 95.37
1000 156.48

993.13 531.92
990.82 588.39
1006 606.39

Coeff Contr.
.1

EXp

El
10
10
990.
992.
10

EXp

El
10
999
990.
9

10

EXp

an.
3

ev
08
00
33
04
04

an.
3

ev
08
.9
21
98
08

an.
3



Station Elevation Data

Sta Elev Sta

0 1016 38.1

110.64 1006 116.83
171.2 997.18 272.4
593.22 990.81 594.99
613.01 990.33 615.31
688.85 1002 697.85

711.9 1012

Manning's n values
Sta n val Sta
0 .035 593.22

Bank Sta: Left Right
593.22 615.31

CROSS SECTION

RIVER: Chartiers Run
REACH: 1

INPUT
Description: O
Station Elevation Data
Sta Elev Sta
0 1010.45 3.83
51.87 1000.45 58.45
147.98 990.45 159.7
180.95 988.98 181.24
206.48 992.45 210.98
249.66 1002.45 327.39
425.67 1010.45

Manning's n values
Sta n val Sta
0 .1 179.32

Bank Sta: Left Right
179.32 205.48

CROSS SECTION

RIVER: Chartiers Run
REACH: 1

INPUT

Description: N

Station Elevation Data
Sta Elev Sta
1715 1006.3 1725
1808 1001.4 1832
1970 990.6 1987
2006 986.2 2013
2145 999.3 2222

Manning's n values
Sta n val Sta
1715 a1 1970

Bank Sta: Left Right

num=
Elev
1014
1004
996
990.31
990.86
1004

num=
n val
.045

RS: 690

num=
Elev
1008.45

Sta Elev
49.42 1012
123.89 1002
316.29 995.75
595.58 990.32
648.51 996

702.06 1006
3
Sta n val
615.31 .
Coeff cContr. Expan.
i .3
31
Sta Elev
7.56 1006.45
72.21 996.45

998.45
990.45
988.97
994.45
1003.59

num=
n val
.045

Lengths:

RS: 000

num=
Elev
1000.4
999.9
986.7
990.8
1007

num=
n val
.045

Lengths:

161.79 992.45
190.12  989.1
215.83 996.45

419.76 1004.45
3
Sta n val
205.48 .1
Left channel
690 690
22
Sta Elev
1773 1000.4
1850 993.4
1997 986.2
2038 990.3
3
Sta n val
2013 .1

Left Channel
Page 8
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31

Sta
58.9
144.04
405.94
604.62
655.74
705.65

Sta
12.24
109.85
175.45
200.05
225.48
422.29

Right
690

Sta
1782
1866
2000
2084

Right

Elev
1010
1000
993.92
989.88
998
1008

Elev
1004.45
994.45
992.45
989.75
998.45
1006.45

Sta
78.48
168.76
582.13
612.46
666.41
708.85

Sta
47 .44
128.4
179.32
205.48
235.58
424.19

Coeff Contr.

Elev
1001.8
993.3
985.9
991.9

.1

Sta
1793
1901
2005
2098

Coeff Contr.

Elev
1008
998
994
990.26
1000
1010

Elev
1002.45
992.45
992.09
991.62
1000.45
1008.45

Expan.
.3

Elev
1001.8
992.3
985.7
998.9

Expan.



HoustonInjection.rep

1970 2013 100 100
CROSS SECTION
RIVER: Westland Run
REACH: 3 RS: 700
INPUT
Description: 7+00
Station Elevation Data num= 31
Sta Elev Sta Elev Sta Elev
0 1010.45 19.55 1008.45 32.84 1006.45
83.63 1000.45 105 998.45 199.77 996.45
216.84 992.88 221.96 992.52 226.8 992.87
241.34 996.45 244.65 998.45 271.7 998.45
335.24 1001.1 401.57 1002.45 429.04 1004.45
440.58 1010.45 443.43 1012.45 445.83 1014.45
453.67 1020.45
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .1 215.09 .045 239.2 .1
Bank Sta: Left Right Lengths: Left Channel
215.09 239.2 100 100
CROSS SECTION
RIVER: Westland Run
REACH: 3 RS: 600
INPUT
Description: 6+00
Station Elevation Data num= 31
Sta Elev Sta Elev Sta Elev
0 1010.45 2.65 1008.45 5.6 1006.45
17.22 1000.45 24.53 998.45 98.22 996.45
111.12 992.92 112.83 992.29 116.79 991.61
126.95 992.92 134.4 994.45 151.84 996.45
232.09 996.45 239.86 996.45 252.57 998.45
366.35 1004.45 376.68 1006.45 386.51 1008.45
400.8 1014.45
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .1 108.86 .045 126.95 .1
Bank Sta: Left Right Lengths: Left Channel
108.86 126.95 100 100
CROSS SECTION
RIVER: Westland Run
REACH: 3 RS: 500
INPUT
Description: 5+00
Station Elevation Data num= 25
Sta Elev Sta Elev Sta Elev
0 1010.45 3.08 1008.45 6.16 1006.45

Page 9

100

Sta El
45.16 1004.
215.09 995,
234.82 992.
295.52 998.
434.97 1006.
448.43 1016.

Right
100

Sta El

9.02 1004.
102.18 994.
.21
161.39 998.
260.19 1000.
392.81 1010.

120.05 992

Right
100

Sta

ev
45
25
86
45
45
45

Coeff

ev
45
45

45
45
45

Coeff

Elev
9.23 1004.

45

Sta Elev
60.48 1002.45
216.25 993.4
239.2 996.42
303.77 1000.45
437.76 1008.45
451.05 1018.45

contr. Expan.
.1 .3

Elev

12.9 1002.45
108.86 995.33
122.46 992.44
188.75 998.45
329.76 1002.45
396.78 1012.45

Sta

contr.

Expan.
.1 .

3

Sta Elev
12.31 1002.45



15.44 1000.45
145.87 994.28
166.94 992.63
194.71 1000.45

19.05
146.95
167.24
356.68

Manning's n values
Sta n val Sta
0 .1 145.87

Bank Sta: Left Right
145.87 167.24

CROSS SECTION

RIVER: Westland Run
REACH: 3

INPUT
Description: 4+00
Station Elevation Data
Sta Elev Sta
0 1010.45 3.11
15.72 1000.45 19.21
153.1 993.51 154.68
171.8 991.69 173.25
236.59 1002.45 250.86
317.96 1008.45 327.35

Manning's n values
Sta n val
0 .1

Sta
153.1
Bank Sta: Left Right
153.1 173.25

CROSS SECTION

RIVER: Westland Run
REACH: 3

INPUT
Description: 3+00
Station Elevation Data
Sta Elev Sta
0 1010.45 3
21.7 1000.45 25.86
181.63 994.45 186.94
202.62 991.23 203.61
233.34 998.45 318.93
360.12 1006.45 371.36

Manning's n values
Sta n val Sta
0 .1 186.94

Bank Sta: Left Right
186.94 205.07

BRIDGE

HoustonInjection.rep

122.08  996.6
148.02 992.28
172.62 994.45
369.21 1004.45

998.45
992.58
992.91
1002.45

num= 3
n val Sta n val
.045 167.24 .1

Left channel

Lengths:
100 100

RS: 400

27
Sta
6.28
36.98
154.95
184.83
282.12

num=
Elev
1008.45
998.45
991.6
994.78
1002.45
1010.45

Elev
1006.45
996.45
991.35
996.45
1002.45

num= 3
n val Sta n val
.045 173.25 .1

Left channel

Lengths:
100 100

RS: 300

28

Sta Elev

6.97 1006.45
81.48 996.45
188.03 991.3
205.07 994.1
321.99 1000.45
382.06 1010.45

num=
Elev
1008.45
998.45
993.61
991.2
1000.37
1008.45

num= 3
n val Sta n val
.045 205.07 .1

Lengths: Left Channel
25 25

Page 10

130.35
157.18
178.98
379.49

Right
100

Sta
9.45
41.65
162.85
193.92
288.86

Right
100

Sta
12.45
131.06
188.87
216.1
334.41

Right
25

144.22
166.49
184.49

382.9

996.45
991.6
996.45
1008.45

Coeff Contr.

.1

Sta
12.61
99.21

169.62
207.07
309.36

Elev
1004.45
996.45
990.47
998.45
1004.45

Coeff Contr.

.1

Sta
17.34
171.03
196.07
231
349.12

Elev
1004.45
996.45
991.47
996.45
1002.45

Coeff Contr.
.1

994 .45
992.18
998.45
1010.45

Expan.
.3

Elev
1002.45
996.45
991.31
1000.45
1006.45

Expan.
.3

Elev
1002.45

996.
990.
998.
1004.

EXp

45
85
23
45

an.
3



RIVER: Westland Run

REACH: 3

INPUT

Description:

Distance from Upstream XS

Deck/Roadway width
weir cCoefficient

Upstream Deck/Roadway Coordinates

num=
Sta

0
12.45
25.86
171.03
188.03
202.62
216.1
318.93
349.12
382.06

Upstream

Sta

0

21.7
181.63
202.62
233.34
360.12

28
Hi Cord
998.416
998.416
998.416
998.416
998.416
998.416
998.416
998.416
998.416
998.416

Lo Cord
996.249
996.249
996.249
996.249
996.249
996.249
996.249
996.249
996.249
996.249

RS: 29

Sta

3
17.34
81.48
181.63
188.87
203.61
231
321.99
360.12

HoustonInjection.rep

2

8
16
2.6

Hi Cord
998.416
998.416
998.416
998.416
998.416
998.416
998.416
998.416
998.416

r Bridge Cross Section Data
Station Elevation Data

Elev
1010.45
1000.45

994 .45
991.23
998.45
1006.45

Sta

3
25.86
186.94
203.61
318.93
371.36

Manning's n values

Sta
0

Bank Sta:
186.94 205.07

n val
.1

Left

Sta
186.94

Right

num=
Elev
1008.45
998.45
993.61
991.2
1000.37
1008.45

num=
n val
.045

Coeff

Sta
6.97
81.48
188.03
205.07
321.99
382.06

3
Sta
205.07

contr.
.1

Downstream Deck/Roadway Coordinates
28

num=
Sta

0
12.45
25.86
171.03
188.03
202.62
216.1
318.93
349.12
382.06

Hi Cord
998.416
998.416
998.416
998.416
998.416
998.416
998.416
998.416
998.416
998.416

Lo Cord
996.249
996.249
996.249
996.249
996.249
996.249
996.249
996.249
996.249
996.249

Sta

3
17.34
81.48
181.63
188.87
203.61
231
321.99
360.12

Hi Cord
998.416
998.416
998.416
998.416
998.416
998.416
998.416
998.416
998.416

Downstream Bridge Cross Section Data
Station Elevation Data

Sta

0

21.7
181.63
202.62
233.34
360.12

Elev
1010.45
1000.45

994.45
991.23
998.45
1006.45

Sta

3
25.86
186.94
203.61
318.93
371.36

num=
Elev
1008.45
998.45
993.61
991.2
1000.37
1008.45

Sta
6.97
81.48
188.03
205.07
321.99
382.06

Lo Cord
996.249
996.249
996.249
996.249
996.249
996.249
996.249
996.249
996.249

Elev
1006.45
996.45
991.3
994.1
1000.45
1010.45

n val
.1

Expan.
.3

Lo Cord
996.249
996.249
996.249
996.249
996.249
996.249
996.249
996.249
996.249

Elev
1006.45
996.45
991.3
994.1
1000.45
1010.45
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Sta
6.97
21.7

131.06
186.94
196.07
205.07
233.34
334.41
371.36

Sta
12.45
131.06
188.87
216.1
334.41

Sta
6.97
21.7

131.06
186.94
196.07
205.07
233.34
334.41
371.36

Sta
12.45
131.06
188.87
216.1
334.41

Hi Cord
998.416
998.416
998.416
998.416
998.416
998.416
998.416
998.416
998.416

Elev
1004.45
996.45
991.47
996.45
1002.45

Hi Cord
998.416
998.416
998.416
998.416
998.416
998.416
998.416
998.416
998.416

Elev
1004.45
996.45
991.47
996.45
1002.45

Lo Cord
996.249
996.249
996.249
996.249
996.249
996.249
996.249
996.249
996.249

Sta Elev
17.34 1002.45
171.03 996.45
196.07 990.85
231 998.23
349.12 1004.45

Lo Cord
996.249
996.249
996.249
996.249
996.249
996.249
996.249
996.249
996.249

Sta Elev
17.34 1002.45
171.03 996.45
196.07 990.85
231 998.23
349.12 1004.45



HoustonInjection.rep

Manning's n values num=
Sta n val Sta n val Sta n val
0 .1 186.94 .045 205.07 A
Bank Sta: Left Right Coeff Contr. Expan.
186.94 205.07 i 3

Upstream Embankment side slope
Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins
Energy head used in spillway design

Spillway height used in design
weir crest shape

Number of Bridge Coefficient Sets

Low Flow Methods and Data
Energy

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Energy Only

Additional Bridge Parameters

= 1

Add Friction component to Momentum

Do not add Weight component to Momentum

Class B flow critical depth computations use critical depth
inside the bridge at the upstream end

Criteria to check for pressure flow =

CROSS SECTION
RIVER: Westland Run
REACH: 3 RS: 275
INPUT
Description:
Station Elevation Data num=
Sta Elev Sta Elev
0 1010.45 3 1008.45
21.7 1000.45 25.86 998.45
181.63 994.45 186.94 993.61
202.62 991.23 203.61 991.2
233.34 998.45 318.93 1000.37
360.12 1006.45 371.36 1008.45
Manning's n values num=
Sta n val Sta n val
0 .1 186.94 .045
Bank Sta: Left Right Lengths:
186.94 205.07
CROSS SECTION
RIVER: Westland Run
REACH: 3 RS: 200
INPUT

Description: 2+00

28
Sta Elev
6.97 1006.45
81.48 996.45
188.03 991.3
205.07 994.1
321.99 1000.45
382.06 1010.45
3
Sta n val
205.07 1
Left Channel
75 75

Page 12

.212 horiz. to 1.0 vertical
.258 horiz. to 1.0 vertical
.98

Broad Crested

Upstream energy grade line

Sta Elev Sta Elev
12.45 1004.45 17.34 1002.45
131.06 996.45 171.03 996.45
188.87 991.47 196.07 990.85
216.1 996.45 231 998.23
334.41 1002.45 349.12 1004.45
Right Coeff Contr. Expan.
75 1 .3



Station Elevation Data

Sta Elev Sta

0 1010.45 3.65

14.43 1000.45 18.13

184.6 994.34 188.13

204.23 990.52 207.82

393.56 1000.45 424.45
467.71 1010.45

Manning's n values
Sta n val Sta
0 .1 184.6

Bank Sta: Left Right
184.6 207.82

CROSS SECTION

RIVER: Westland Run
REACH: 3

INPUT
Description: 1+00
Station Elevation Data
Sta Elev Sta
0 1010.45 3.34
15.5 1000.45 18.5
104.5 990.01 105.55
130.94 997.21 161.66
295.39 994.96 395.01
473.66 1000.45 494.19
543.23 1010.45

Manning's n values
Sta n val Sta
0 .1 100.64

Bank Sta: Left Right
100.64 130.94

CROSS SECTION

RIVER: Westland Run
REACH: 3

INPUT
Description: 0+00
Station Elevation Data
Sta Elev Sta
0 1010.45 2.62
13.09 1000.45 30.96
110.75 989.74 110.96
186.09 994.45 193.64
374.47 994.6 379.63
551.34 1000.45 557.73
616.28 1008.45 622.68

Manning's n values
Sta n val Sta
0 .1 106.61

num=
Elev
1008.45
998.45
990.61
994.73
1002.45

num=
n val
.045

Lengths:

RS: 100

num=

Elev
1008.45
998.45
989.65
994 .45
996.45
1002.45

num=
n val
.045

Lengths:

RS: 000

num=
Elev
1008.45
998.45
989.64
994 .47
994.91
1001.22
1010.45

num=
n val
.045

Sta
6.15
86.3

189.66
213.02
433.17

3
Sta
207.82

Elev
1006.45
996.45
990.12
994.45
1004 .45

n val
.035

Left channel

100

31
Sta
6.55
67.97
114.96
169.6
437.81
520.57

3
Sta
130.94

100

Elev
1006.45
996.45
989.16
994 .48
998.45
1004.45

n val
.035

Left Channel

100

34

Sta

5.23
67.11
126.33
247 .36
466.64
568.93
630.2

Sta
136.89

100

Elev
1006.45
996.45
988.87
994.45
996.45
1002.45
1012.45

n val
.035

Page 13
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26

Sta
8.35
114.76
196.34
269.55
446.7

Right
100

Sta
9.27
81.85
121.1
189.96
460.09
527.43

Right
100

Sta
7.84
89.34
134.71
320
500.95
583.64
645.48

Elev
1004.45
994 .45
989.62
996.45
1006.45

Coeff

El
1004.
994,
989.
994,
1000.
1006.

Coeff

ev
45
45
65
45
45
45

Elev

1004.
994.
989.
994.
996.

1004.

1013.

45
45

45
69
45
88

Sta
10.72
156.3

202.93
318.58
459.07

contr.
.1

Sta
11.61
100.64
124.43
221.79
463.45
534.56

contr.
1

Sta
10.47
106.61
136.89
354.52
517.8
597.42

Elev

1002
994
990
998

1008

.45
.45
.18
.45
.45

Expan.

E
1002
992
990

1000
1008

Ex

E
1002

992.
992.
994,
998.
1006.

Tev
.45
.06
.35
994
.45
.45

pan.

Tev
.45
51

45
45
45



HoustonInjection.rep
Bank Sta: Left Right Coeff Contr. Expan.
106.61 136.89 i .3

SUMMARY OF MANNING'S N VALUES

River:Chartiers Run

Reach River Sta. nl n2 n3
2 1300 .1 .045 .1
2 1200 .035 .045 .1
2 1100 .035 .045 .1
2 1000 .035 .045 .1
2 900 .035 .045 .1
2 800 .035 .045 .1
2 700 .035 .045 .1
2 600 .035 .045 .1
2 500 .035 .045 .1
2 400 .035 .045 .1
2 300 .035 .045 .1
2 200 .035 .045 .1
2 100 .035 .045 .1
2 000 .035 .045 .1
1 690 .1 .045 .1
1 000 .1 .045 1
River:westland Run
Reach River Sta. nl n2 n3
3 700 .1 .045 1
3 600 .1 .045 1
3 500 .1 .045 .1
3 400 .1 .045 1
3 300 .1 .045 1
3 292 Bridge
3 275 .1 .045 .1
3 200 .1 .045 .035
3 100 .1 .045 .035
3 000 .1 .045 .035
SUMMARY OF REACH LENGTHS
River: Chartiers Run
Reach River Sta. Left Channel Right
2 1300 100 100 100
2 1200 100 100 100
2 1100 100 100 100
2 1000 100 100 100
2 900 100 100 100
2 800 100 100 100
2 700 100 100 100
2 600 100 100 100
2 500 100 100 100
2 400 100 100 100
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FENNNN

River:

wWwwwwwuwwww

westland Run

Reach

300
200
100
000
690
000

River Sta.

700
600
500
400
300
292
275
200
100
000

HoustonInjection.rep
100 1

Bridge

Left

100
100

690
100

100
100
100
100

25

100
100

00
100
100

690
100

Channel

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

River:

FENNNNNNNNNNNNNN

River:

wWwwwwwuwuww

Chartiers Run

Reach

westland Run

Reach

River Sta.

1300
1200
1100
1000
900
800
700
600
500
400
300
200
100
000
690
000

River Sta.

700
600
500
400
300
292
275
200
100

contr.

RPRRRPRRPRRRRPERRRRRRR

contr.

Bridge

i

1
1
1
.1
1
1
1

.Page 15

100
100
100
100

25

75
100
100

Expan.

Wwwuwwuwuwwuwuwuwuwuwuwuww

Expan.

www wwwww

100
100
100

690
100

Right

100
100
100
100

25

75
100
100



HoustonInjection.rep
000 .1 .3
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Plan: 101015Model

Chartiers Run

2 RS: 1300 Profile: 100yr Storm

E.G. Elev (ft) 1001.43 | Element Left OB Channel Right OB
Vel Head (ft) 2.05 | Wt. n-Val. 0.045

W.S. Elev (ft) 999.37 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) 999.06 | Flow Area (sq ft) 144.99

E.G. Slope (ft/ft) 0.018112 | Area (sq ft) 144.99

Q Total (cfs) 1666.75 | Flow (cfs) 1666.75

Top Width (ft) 29.70 | Top Width (ft) 29.70

Vel Total (ft/s) 11.50 | Avg. Vel. (ft/s) 11.50

Max Chl Dpth (ft) 6.65 | Hydr. Depth (ft) 4.88

Conv. Total (cfs) 12384.6 | Conv. (cfs) 12384.6

Length Wtd. (ft) 100.00 | Wetted Per. (ft) 34.85

Min Ch ElI (ft) 992.72 | Shear (Ib/sq ft) 4.70

Alpha 1.00 | Stream Power (Ib/ft s) 522.21 0.00 0.00
Frctn Loss (ft) 0.52 | Cum Volume (acre-ft) 14.03 5.78 2.87
C & E Loss (ft) 0.53 | Cum SA (acres) 5.46 0.76 0.81
Plan: 101015Model Chartiers Run 2 RS: 1200 Profile: 100yr Storm

E.G. Elev (ft) 1000.37 | Element Left OB Channel Right OB
Vel Head (ft) 0.28 | Wt. n-Val. 0.035 0.045 0.100
W.S. Elev (ft) 1000.09 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 210.87 131.96 155.44
E.G. Slope (ft/ft) 0.002428 | Area (sq ft) 210.87 131.96 155.44
Q Total (cfs) 1666.75 | Flow (cfs) 759.40 707.10 200.25
Top Width (ft) 181.25 | Top Width (ft) 93.20 21.62 66.43
Vel Total (ft/s) 3.35 | Avg. Vel. (ft/s) 3.60 5.36 1.29
Max Chl Dpth (ft) 6.81 | Hydr. Depth (ft) 2.26 6.10 2.34
Conv. Total (cfs) 33828.2 | Conwv. (cfs) 15412.6 14351.2 4064.3
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 93.35 22.08 66.59
Min Ch ElI (ft) 993.28 | Shear (Ib/sq ft) 0.34 0.91 0.35
Alpha 1.63 | Stream Power (Ib/ft s) 583.58 0.00 0.00
Frctn Loss (ft) 0.20 | Cum Volume (acre-ft) 13.78 5.46 2.69
C & E Loss (ft) 0.02 | Cum SA (acres) 5.35 0.70 0.73
Plan: 101015Model Chartiers Run 2 RS: 1100 Profile: 100yr Storm

E.G. Elev (ft) 1000.16 | Element Left OB Channel Right OB
Vel Head (ft) 0.22 | Wt. n-Val. 0.035 0.045

W.S. Elev (ft) 999.94 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 257.64 235.22

E.G. Slope (ft/ft) 0.001608 | Area (sq ft) 257.64 235.22

Q Total (cfs) 1666.75 | Flow (cfs) 626.35 1040.40

Top Width (ft) 184.87 | Top Width (ft) 150.92 33.95

Vel Total (ft/s) 3.38 | Avg. Vel. (ft/s) 2.43 4.42

Max Chl Dpth (ft) 9.18 | Hydr. Depth (ft) 1.71 6.93

Conv. Total (cfs) 41564.2 | Conv. (cfs) 15619.5 25944.7

Length Wtd. (ft) 100.00 | Wetted Per. (ft) 150.98 38.53

Min Ch ElI (ft) 990.76 | Shear (Ib/sq ft) 0.17 0.61

Alpha 1.26 | Stream Power (Ib/ft s) 591.16 0.00 0.00
Frctn Loss (ft) 0.25 | Cum Volume (acre-ft) 13.25 5.04 2.51
C & E Loss (ft) 0.03 | Cum SA (acres) 5.07 0.64 0.65




Plan: 101015Model

Chartiers Run

2 RS: 1000 Profile: 100yr Storm

E.G. Elev (ft) 999.88 | Element Left OB Channel Right OB
Vel Head (ft) 0.56 | Wt. n-Val. 0.035 0.045 0.100
W.S. Elev (ft) 999.33 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 105.14 209.12 20.14
E.G. Slope (ft/ft) 0.004200 | Area (sq ft) 105.14 209.12 20.14
Q Total (cfs) 1666.75 | Flow (cfs) 277.16 1361.19 28.40
Top Width (ft) 157.18 | Top Width (ft) 112.11 34.35 10.72
Vel Total (ft/s) 4.98 | Avg. Vel. (ft/s) 2.64 6.51 1.41
Max Chl Dpth (ft) 6.72 | Hydr. Depth (ft) 0.94 6.09 1.88
Conv. Total (cfs) 25718.9 | Conv. (cfs) 4276.7 21003.9 438.3
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 112.12 39.42 11.36
Min Ch ElI (ft) 992.61 | Shear (Ib/sq ft) 0.25 1.39 0.46
Alpha 1.44 | Stream Power (Ib/ft s) 538.81 0.00 0.00
Frctn Loss (ft) 0.31 | Cum Volume (acre-ft) 12.83 4.53 2.49
C & E Loss (ft) 0.09 | Cum SA (acres) 4.77 0.56 0.64
Plan: 101015Model Chartiers Run 2 RS: 900 Profile: 100yr Storm
E.G. Elev (ft) 999.49 | Element Left OB Channel Right OB
Vel Head (ft) 0.26 | Wt. n-Val. 0.035 0.045 0.100
W.S. Elev (ft) 999.22 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 140.90 163.62 274.44
E.G. Slope (ft/ft) 0.002349 | Area (sq ft) 140.90 163.62 274.44
Q Total (cfs) 1666.75 | Flow (cfs) 353.85 874.23 438.67
Top Width (ft) 211.87 | Top Width (ft) 104.45 24.68 82.74
Vel Total (ft/s) 2.88 | Avg. Vel. (ft/s) 2.51 5.34 1.60
Max Chl Dpth (ft) 8.19 | Hydr. Depth (ft) 1.35 6.63 3.32
Conv. Total (cfs) 34393.2 | Conwv. (cfs) 7301.7 18039.7 9051.8
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 104.48 26.82 82.99
Min Ch ElI (ft) 991.03 | Shear (Ib/sq ft) 0.20 0.89 0.48
Alpha 2.05 | Stream Power (Ib/ft s) 600.84 0.00 0.00
Frctn Loss (ft) 0.20 | Cum Volume (acre-ft) 12.55 4.10 2.15
C & E Loss (ft) 0.02 | Cum SA (acres) 4.52 0.49 0.53
Plan: 101015Model Chartiers Run 2 RS: 800 Profile: 100yr Storm
E.G. Elev (ft) 999.27 | Element Left OB Channel Right OB
Vel Head (ft) 0.21 | Wt. n-Val. 0.035 0.045 0.100
W.S. Elev (ft) 999.06 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 189.28 196.77 210.94
E.G. Slope (ft/ft) 0.001673 | Area (sq ft) 189.28 196.77 210.94
Q Total (cfs) 1666.75 | Flow (cfs) 43717 915.50 314.08
Top Width (ft) 206.30 | Top Width (ft) 123.34 28.56 54.40
Vel Total (ft/s) 2.79 | Avg. Vel. (ft/s) 2.31 4.65 1.49
Max Chl Dpth (ft) 8.09 | Hydr. Depth (ft) 1.53 6.89 3.88
Conv. Total (cfs) 40744.6 | Conv. (cfs) 10686.9 22379.9 7677.8
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 123.42 30.78 55.02
Min Ch ElI (ft) 990.97 | Shear (Ib/sq ft) 0.16 0.67 0.40
Alpha 1.76 | Stream Power (Ib/ft s) 642.81 0.00 0.00
Frctn Loss (ft) 0.20 | Cum Volume (acre-ft) 12.17 3.69 1.59
C & E Loss (ft) 0.02 | Cum SA (acres) 4.26 0.43 0.38




Plan: 101015Model

Chartiers Run

2 RS: 700 Profile: 100yr Storm

E.G. Elev (ft) 999.05 | Element Left OB Channel Right OB
Vel Head (ft) 0.41 | Wt. n-Val. 0.035 0.045 0.100
W.S. Elev (ft) 998.64 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 178.24 214.89 6.55
E.G. Slope (ft/ft) 0.002414 | Area (sq ft) 178.24 214.89 6.55
Q Total (cfs) 1666.75 | Flow (cfs) 414.76 1246.38 5.61
Top Width (ft) 181.73 | Top Width (ft) 149.85 28.52 3.36
Vel Total (ft/s) 4.17 | Avg. Vel. (ft/s) 2.33 5.80 0.86
Max Chl Dpth (ft) 8.30 | Hydr. Depth (ft) 1.19 7.53 1.95
Conv. Total (cfs) 33925.6 | Conv. (cfs) 8442 .1 25369.2 114.3
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 151.27 31.79 5.15
Min Ch ElI (ft) 990.34 | Shear (Ib/sq ft) 0.18 1.02 0.19
Alpha 1.52 | Stream Power (Ib/ft s) 614.49 0.00 0.00
Frctn Loss (ft) 0.08 | Cum Volume (acre-ft) 11.75 3.22 1.34
C & E Loss (ft) 0.11 | Cum SA (acres) 3.95 0.36 0.31
Plan: 101015Model Chartiers Run 2 RS: 600 Profile: 100yr Storm
E.G. Elev (ft) 998.87 | Element Left OB Channel Right OB
Vel Head (ft) 0.06 | Wt. n-Val. 0.035 0.045 0.100
W.S. Elev (ft) 998.81 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 728.35 146.58 40.44
E.G. Slope (ft/ft) 0.000384 | Area (sq ft) 728.35 146.58 40.44
Q Total (cfs) 1666.75 | Flow (cfs) 1297.66 345.75 23.34
Top Width (ft) 265.10 | Top Width (ft) 232.29 19.71 13.10
Vel Total (ft/s) 1.82 | Avg. Vel. (ft/s) 1.78 2.36 0.58
Max Chl Dpth (ft) 7.96 | Hydr. Depth (ft) 3.14 7.44 3.09
Conv. Total (cfs) 85066.7 | Conv. (cfs) 66229.0 17646.3 1191.4
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 232.37 21.06 14.48
Min Ch ElI (ft) 990.85 | Shear (Ib/sq ft) 0.08 0.17 0.07
Alpha 1.09 | Stream Power (Ib/ft s) 649.16 0.00 0.00
Frctn Loss (ft) 0.06 | Cum Volume (acre-ft) 10.71 2.80 1.29
C & E Loss (ft) 0.01 | Cum SA (acres) 3.51 0.31 0.29
Plan: 101015Model Chartiers Run 2 RS: 500 Profile: 100yr Storm
E.G. Elev (ft) 998.81 | Element Left OB Channel Right OB
Vel Head (ft) 0.12 | Wt. n-Val. 0.035 0.045 0.100
W.S. Elev (ft) 998.69 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 493.79 156.66 17.69
E.G. Slope (ft/ft) 0.000893 | Area (sq ft) 493.79 156.66 17.69
Q Total (cfs) 1666.75 | Flow (cfs) 1082.94 570.91 12.89
Top Width (ft) 243.15 | Top Width (ft) 217.18 20.00 5.97
Vel Total (ft/s) 2.49 | Avg. Vel. (ft/s) 2.19 3.64 0.73
Max Chl Dpth (ft) 8.89 | Hydr. Depth (ft) 2.27 7.83 2.96
Conv. Total (cfs) 55778.8 | Conv. (cfs) 36241.4 19105.9 431.5
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 217.24 22.07 8.41
Min Ch ElI (ft) 989.80 | Shear (Ib/sq ft) 0.13 0.40 0.12
Alpha 1.23 | Stream Power (Ib/ft s) 626.63 0.00 0.00
Frctn Loss (ft) 0.12 | Cum Volume (acre-ft) 9.30 2.45 1.22
C & E Loss (ft) 0.01 | Cum SA (acres) 2.99 0.26 0.27




Plan: 101015Model

Chartiers Run

2 RS: 400 Profile: 100yr Storm

E.G. Elev (ft) 998.68 | Element Left OB Channel Right OB
Vel Head (ft) 0.21 | Wt. n-Val. 0.035 0.045 0.100
W.S. Elev (ft) 998.46 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 333.97 180.59 8.20
E.G. Slope (ft/ft) 0.001687 | Area (sq ft) 333.97 180.59 8.20
Q Total (cfs) 1666.75 | Flow (cfs) 825.56 834.93 6.25
Top Width (ft) 227.67 | Top Width (ft) 197.82 25.09 4.76
Vel Total (ft/s) 3.19 | Avg. Vel. (ft/s) 2.47 4.62 0.76
Max Chl Dpth (ft) 7.89 | Hydr. Depth (ft) 1.69 7.20 1.72
Conv. Total (cfs) 40574.6 | Conv. (cfs) 200971 20325.3 152.2
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 197.90 28.70 5.88
Min Ch ElI (ft) 990.57 | Shear (Ib/sq ft) 0.18 0.66 0.15
Alpha 1.35 | Stream Power (Ib/ft s) 605.13 0.00 0.00
Frctn Loss (ft) 0.15 | Cum Volume (acre-ft) 8.35 2.07 1.19
C & E Loss (ft) 0.01 | Cum SA (acres) 2.52 0.21 0.26
Plan: 101015Model Chartiers Run 2 RS: 300 Profile: 100yr Storm
E.G. Elev (ft) 998.52 | Element Left OB Channel Right OB
Vel Head (ft) 0.19 | Wt. n-Val. 0.035 0.045 0.100
W.S. Elev (ft) 998.32 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 321.22 197.92 51.68
E.G. Slope (ft/ft) 0.001429 | Area (sq ft) 321.22 197.92 51.68
Q Total (cfs) 1666.75 | Flow (cfs) 749.84 866.06 50.84
Top Width (ft) 231.67 | Top Width (ft) 183.01 26.98 21.67
Vel Total (ft/s) 2.92 | Avg. Vel. (ft/s) 2.33 4.38 0.98
Max Chl Dpth (ft) 8.17 | Hydr. Depth (ft) 1.76 7.34 2.38
Conv. Total (cfs) 44097.9 | Conv. (cfs) 19838.9 22913.8 1345.2
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 183.07 30.15 22.29
Min Ch ElI (ft) 990.15 | Shear (Ib/sq ft) 0.16 0.59 0.21
Alpha 1.46 | Stream Power (Ib/ft s) 578.12 0.00 0.00
Frctn Loss (ft) 0.08 | Cum Volume (acre-ft) 7.60 1.63 1.12
C & E Loss (ft) 0.04 | Cum SA (acres) 2.08 0.15 0.23
Plan: 101015Model Chartiers Run 2 RS: 200 Profile: 100yr Storm
E.G. Elev (ft) 998.40 | Element Left OB Channel Right OB
Vel Head (ft) 0.06 | Wt. n-Val. 0.035 0.045 0.100
W.S. Elev (ft) 998.34 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 680.35 163.15 124.88
E.G. Slope (ft/ft) 0.000491 | Area (sq ft) 680.35 163.15 124.88
Q Total (cfs) 1666.75 | Flow (cfs) 1112.17 445.89 108.69
Top Width (ft) 344.95 | Top Width (ft) 296.80 20.46 27.69
Vel Total (ft/s) 1.72 | Avg. Vel. (ft/s) 1.63 2.73 0.87
Max Chl Dpth (ft) 8.85 | Hydr. Depth (ft) 2.29 7.97 4.51
Conv. Total (cfs) 75247.7 | Conv. (cfs) 50210.3 20130.5 4907.0
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 296.85 22.59 29.04
Min Ch ElI (ft) 989.49 | Shear (Ib/sq ft) 0.07 0.22 0.13
Alpha 1.29 | Stream Power (Ib/ft s) 581.57 0.00 0.00
Frctn Loss (ft) 0.04 | Cum Volume (acre-ft) 6.45 1.22 0.92
C & E Loss (ft) 0.01 | Cum SA (acres) 1.53 0.10 0.17




Plan: 101015Model

Chartiers Run

2 RS: 100 Profile: 100yr Storm

E.G. Elev (ft) 998.35 | Element Left OB Channel Right OB
Vel Head (ft) 0.04 | Wt. n-Val. 0.035 0.045 0.100
W.S. Elev (ft) 998.31 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 809.37 165.22 147.57
E.G. Slope (ft/ft) 0.000327 | Area (sq ft) 809.37 165.22 147.57
Q Total (cfs) 1666.75 | Flow (cfs) 1196.90 374.71 95.14
Top Width (ft) 362.46 | Top Width (ft) 302.94 20.50 39.02
Vel Total (ft/s) 1.49 | Avg. Vel. (ft/s) 1.48 2.27 0.64
Max Chl Dpth (ft) 8.37 | Hydr. Depth (ft) 2.67 8.06 3.78
Conv. Total (cfs) 92122.4 | Conwv. (cfs) 66153.2 20710.6 5258.6
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 303.00 22.34 39.74
Min Ch ElI (ft) 989.94 | Shear (Ib/sq ft) 0.05 0.15 0.08
Alpha 1.25 | Stream Power (Ib/ft s) 609.02 0.00 0.00
Frctn Loss (ft) 0.02 | Cum Volume (acre-ft) 4.74 0.84 0.61
C & E Loss (ft) 0.01 | Cum SA (acres) 0.84 0.05 0.09
Plan: 101015Model Chartiers Run 2 RS: 000 Profile: 100yr Storm
E.G. Elev (ft) 998.33 | Element Left OB Channel Right OB
Vel Head (ft) 0.02 | Wt. n-Val. 0.035 0.045 0.100
W.S. Elev (ft) 998.31 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 1428.12 179.48 171.88
E.G. Slope (ft/ft) 0.000101 | Area (sq ft) 1428.12 179.48 171.88
Q Total (cfs) 1666.75 | Flow (cfs) 1361.62 240.14 65.00
Top Width (ft) 492.52 | Top Width (ft) 428.33 22.09 42.10
Vel Total (ft/s) 0.94 | Avg. Vel. (ft/s) 0.95 1.34 0.38
Max Chl Dpth (ft) 8.43 | Hydr. Depth (ft) 3.33 8.12 4.08
Conv. Total (cfs) 165479.0 | Conv. (cfs) 135184.8 23841.3 6453.0
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 428.95 22.24 42.80
Min Ch ElI (ft) 989.88 | Shear (Ib/sq ft) 0.02 0.05 0.03
Alpha 1.15 | Stream Power (Ib/ft s) 711.90 0.00 0.00
Frctn Loss (ft) 0.05 | Cum Volume (acre-ft) 217 0.44 0.24
C & E Loss (ft) 0.06 | Cum SA (acres)
Plan: 101015Model Chartiers Run 1 RS: 690 Profile: 100yr Storm
E.G. Elev (ft) 998.22 | Element Left OB Channel Right OB
Vel Head (ft) 0.67 | Wt. n-Val. 0.100 0.045 0.100
W.S. Elev (ft) 997.55 | Reach Len. (ft) 690.00 690.00 690.00
Crit W.S. (ft) Flow Area (sq ft) 464.76 207.49 37.07
E.G. Slope (ft/ft) 0.004459 | Area (sq ft) 464.76 207.49 37.07
Q Total (cfs) 2950.00 | Flow (cfs) 1164.34 1723.54 62.12
Top Width (ft) 156.50 | Top Width (ft) 114.68 26.16 15.66
Vel Total (ft/s) 4.16 | Avg. Vel. (ft/s) 2.51 8.31 1.68
Max Chl Dpth (ft) 8.58 | Hydr. Depth (ft) 4.05 7.93 2.37
Conv. Total (cfs) 44179.3 | Conv. (cfs) 17437.3 25811.8 930.2
Length Wtd. (ft) 690.00 | Wetted Per. (ft) 115.84 28.38 16.89
Min Ch ElI (ft) 988.97 | Shear (Ib/sq ft) 1.12 2.04 0.61
Alpha 2.48 | Stream Power (Ib/ft s) 425.67 0.00 0.00
Frctn Loss (ft) 1.20 | Cum Volume (acre-ft) 8.18 4.76 3.73
C & E Loss (ft) 0.15 | Cum SA (acres) 1.93 0.55 0.76




Plan: 101015Model

Chartiers Run

1 RS: 000 Profile: 100yr Storm

E.G. Elev (ft) 996.87 | Element Left OB Channel Right OB
Vel Head (ft) 0.17 | Wt. n-Val. 0.100 0.045 0.100
W.S. Elev (ft) 996.70 | Reach Len. (ft)
Crit W.S. (ft) 992.88 | Flow Area (sq ft) 567.43 393.95 434.39
E.G. Slope (ft/ft) 0.000916 | Area (sq ft) 567.43 393.95 434.39
Q Total (cfs) 2950.00 | Flow (cfs) 682.34 1672.94 594.71
Top Width (ft) 252.74 | Top Width (ft) 129.14 43.00 80.60
Vel Total (ft/s) 2.11 | Avg. Vel. (ft/s) 1.20 4.25 1.37
Max Chl Dpth (ft) 11.00 | Hydr. Depth (ft) 4.39 9.16 5.39
Conv. Total (cfs) 97482.9 | Conwv. (cfs) 225481 55282.5 19652.3
Length Wtd. (ft) Wetted Per. (ft) 129.75 44.97 81.77
Min Ch ElI (ft) 985.70 | Shear (Ib/sq ft) 0.25 0.50 0.30
Alpha 2.45 | Stream Power (Ib/ft s) 2222.00 0.00 0.00
Frctn Loss (ft) Cum Volume (acre-ft)
C & E Loss (ft) Cum SA (acres)
Plan: 101015Model Westland Run 3 RS: 700 Profile: 100yr Storm
E.G. Elev (ft) 1000.70 | Element Left OB Channel Right OB
Vel Head (ft) 0.17 | Wt. n-Val. 0.100 0.045 0.100
W.S. Elev (ft) 1000.53 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 386.70 176.84 133.83
E.G. Slope (ft/ft) 0.001310 | Area (sq ft) 386.70 176.84 133.83
Q Total (cfs) 1283.25 | Flow (cfs) 424.64 746.92 111.69
Top Width (ft) 224.94 | Top Width (ft) 132.39 2411 68.44
Vel Total (ft/s) 1.84 | Avg. Vel. (ft/s) 1.10 4.22 0.83
Max Chl Dpth (ft) 8.01 | Hydr. Depth (ft) 2.92 7.33 1.96
Conv. Total (cfs) 35453.0 | Conv. (cfs) 11731.8 20635.5 3085.7
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 132.55 26.62 69.24
Min Ch ElI (ft) 992.52 | Shear (Ib/sq ft) 0.24 0.54 0.16
Alpha 3.20 | Stream Power (Ib/ft s) 453.67 0.00 0.00
Frctn Loss (ft) 0.11 | Cum Volume (acre-ft) 7.04 3.82 8.44
C & E Loss (ft) 0.02 | Cum SA (acres) 1.98 0.36 2.06
Plan: 101015Model Westland Run 3 RS: 600 Profile: 100yr Storm
E.G. Elev (ft) 1000.57 | Element Left OB Channel Right OB
Vel Head (ft) 0.12 | Wt. n-Val. 0.100 0.045 0.100
W.S. Elev (ft) 1000.45 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 285.67 143.75 428.32
E.G. Slope (ft/ft) 0.000988 | Area (sq ft) 285.67 143.75 428.32
Q Total (cfs) 1283.25 | Flow (cfs) 282.92 567.00 433.33
Top Width (ft) 243.11 | Top Width (ft) 91.65 18.09 133.37
Vel Total (ft/s) 1.50 | Avg. Vel. (ft/s) 0.99 3.94 1.01
Max Chl Dpth (ft) 8.84 | Hydr. Depth (ft) 3.12 7.95 3.21
Conv. Total (cfs) 40835.9 | Conv. (cfs) 9003.3 18043.2 13789.4
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 92.48 19.40 134.31
Min Ch ElI (ft) 991.61 | Shear (Ib/sq ft) 0.19 0.46 0.20
Alpha 3.32 | Stream Power (Ib/ft s) 400.80 0.00 0.00
Frctn Loss (ft) 0.11 | Cum Volume (acre-ft) 6.27 3.45 7.79
C & E Loss (ft) 0.01 | Cum SA (acres) 1.72 0.31 1.83




Plan: 101015Model Westland Run 3 RS: 500 Profile: 100yr Storm
E.G. Elev (ft) 1000.46 | Element Left OB Channel Right OB
Vel Head (ft) 0.19 | Wt. n-Val. 0.100 0.045 0.100
W.S. Elev (ft) 1000.27 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 393.35 175.88 90.11
E.G. Slope (ft/ft) 0.001148 | Area (sq ft) 393.35 175.88 90.11
Q Total (cfs) 1283.25 | Flow (cfs) 412.67 770.75 99.82
Top Width (ft) 178.02 | Top Width (ft) 130.10 21.37 26.55
Vel Total (ft/s) 1.95 | Avg. Vel. (ft/s) 1.05 4.38 1.11
Max Chl Dpth (ft) 8.67 | Hydr. Depth (ft) 3.02 8.23 3.39
Conv. Total (cfs) 37878.0 | Conv. (cfs) 12181.0 22750.5 2946.5
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 130.75 22.69 27.60
Min Ch ElI (ft) 991.60 | Shear (Ib/sq ft) 0.22 0.56 0.23
Alpha 3.16 | Stream Power (Ib/ft s) 382.90 0.00 0.00
Frctn Loss (ft) 0.09 | Cum Volume (acre-ft) 5.49 3.09 7.20
C & E Loss (ft) 0.03 | Cum SA (acres) 1.47 0.27 1.65
Plan: 101015Model Westland Run 3 RS: 400 Profile: 100yr Storm
E.G. Elev (ft) 1000.34 | Element Left OB Channel Right OB
Vel Head (ft) 0.10 | Wt. n-Val. 0.100 0.045 0.100
W.S. Elev (ft) 1000.24 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 571.85 180.75 89.49
E.G. Slope (ft/ft) 0.000716 | Area (sq ft) 571.85 180.75 89.49
Q Total (cfs) 1283.25 | Flow (cfs) 587.31 626.66 69.29
Top Width (ft) 189.61 | Top Width (ft) 137.02 20.15 32.45
Vel Total (ft/s) 1.52 | Avg. Vel. (ft/s) 1.03 3.47 0.77
Max Chl Dpth (ft) 9.77 | Hydr. Depth (ft) 4.17 8.97 2.76
Conv. Total (cfs) 47972.3 | Conv. (cfs) 21955.5 23426.7 2590.1
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 137.68 23.24 32.92
Min Ch ElI (ft) 990.47 | Shear (Ib/sq ft) 0.19 0.35 0.12
Alpha 2.75 | Stream Power (Ib/ft s) 327.35 0.00 0.00
Frctn Loss (ft) 0.08 | Cum Volume (acre-ft) 4.38 2.68 6.99
C & E Loss (ft) 0.00 | Cum SA (acres) 1.16 0.22 1.58
Plan: 101015Model Westland Run 3 RS: 300 Profile: 100yr Storm
E.G. Elev (ft) 1000.26 | Element Left OB Channel Right OB
Vel Head (ft) 0.11 | Wt. n-Val. 0.100 0.045 0.100
W.S. Elev (ft) 1000.14 | Reach Len. (ft) 8.00 8.00 8.00
Crit W.S. (ft) 996.31 | Flow Area (sq ft) 565.91 159.84 163.71
E.G. Slope (ft/ft) 0.000910 | Area (sq ft) 565.91 159.84 163.71
Q Total (cfs) 1283.25 | Flow (cfs) 576.30 607.76 99.19
Top Width (ft) 286.54 | Top Width (ft) 164.60 18.13 103.80
Vel Total (ft/s) 1.44 | Avg. Vel. (ft/s) 1.02 3.80 0.61
Max Chl Dpth (ft) 9.29 | Hydr. Depth (ft) 3.44 8.82 1.58
Conv. Total (cfs) 42535.9 | Conv. (cfs) 19102.7 20145.4 3287.8
Length Wtd. (ft) 8.00 | Wetted Per. (ft) 165.28 21.44 104.19
Min Ch ElI (ft) 990.85 | Shear (Ib/sq ft) 0.19 0.42 0.09
Alpha 3.53 | Stream Power (Ib/ft s) 382.06 0.00 0.00
Frctn Loss (ft) 0.02 | Cum Volume (acre-ft) 3.08 2.29 6.70
C & E Loss (ft) 0.01 | Cum SA (acres) 0.82 0.18 1.42




Plan: 101015Model Westland Run 3 RS:292 BR U Profile: 100yr Storm

E.G. Elev (ft) 1000.23 | Element Left OB Channel Right OB
Vel Head (ft) 0.22 | Wt. n-Val. 0.100 0.045 0.100
W.S. Elev (ft) 1000.01 | Reach Len. (ft) 16.00 16.00 16.00
Crit W.S. (ft) 999.37 | Flow Area (sq ft) 279.38 118.09 109.99
E.G. Slope (ft/ft) 0.009425 | Area (sq ft) 279.38 118.09 109.99
Q Total (cfs) 1283.25 | Flow (cfs) 521.63 610.28 151.34
Top Width (ft) 280.20 | Top Width (ft) 164.32 18.13 97.74
Vel Total (ft/s) 2.53 | Avg. Vel. (ft/s) 1.87 5.17 1.38
Max Chl Dpth (ft) 9.16 | Hydr. Depth (ft) 1.70 6.51 1.13
Conv. Total (cfs) 13217.9 | Conv. (cfs) 5373.0 6286.1 1558.9
Length Wtd. (ft) 16.00 | Wetted Per. (ft) 194.60 57.70 118.16
Min Ch ElI (ft) 990.85 | Shear (Ib/sq ft) 0.84 1.20 0.55
Alpha 2.24 | Stream Power (Ib/ft s) 382.06 0.00 0.00
Frctn Loss (ft) 0.23 | Cum Volume (acre-ft) 3.00 2.26 6.68
C & E Loss (ft) 0.04 | Cum SA (acres) 0.79 0.17 1.40

Plan: 101015Model Westland Run 3 RS:292 BRD Profile: 100yr Storm

E.G. Elev (ft) 999.97 | Element Left OB Channel Right OB
Vel Head (ft) 0.59 | Wt. n-Val. 0.100 0.045 0.100
W.S. Elev (ft) 999.37 | Reach Len. (ft) 1.00 1.00 1.00
Crit W.S. (ft) 999.37 | Flow Area (sq ft) 175.43 106.58 56.89
E.G. Slope (ft/ft) 0.023470 | Area (sq ft) 175.43 106.58 56.89
Q Total (cfs) 1283.25 | Flow (cfs) 375.98 811.66 95.62
Top Width (ft) 250.56 | Top Width (ft) 163.00 18.13 69.43
Vel Total (ft/s) 3.79 | Avg. Vel. (ft/s) 2.14 7.62 1.68
Max Chl Dpth (ft) 8.52 | Hydr. Depth (ft) 1.08 5.88 0.82

Conv. Total (cfs) 8376.3 | Conv. (cfs) 2454.2 5298.0 624.1

Length Wtd. (ft) 1.00 | Wetted Per. (ft) 193.14 57.70 89.84
Min Ch ElI (ft) 990.85 | Shear (Ib/sq ft) 1.33 2.71 0.93
Alpha 2.67 | Stream Power (Ib/ft s) 382.06 0.00 0.00
Frctn Loss (ft) 0.01 | Cum Volume (acre-ft) 2.92 2.22 6.64
C & E Loss (ft) 0.00 | Cum SA (acres) 0.73 0.17 1.37

Plan: 101015Model Westland Run 3 RS: 275 Profile: 100yr Storm

E.G. Elev (ft) 998.68 | Element Left OB Channel Right OB
Vel Head (ft) 0.60 | Wt. n-Val. 0.100 0.045 0.100
W.S. Elev (ft) 998.08 | Reach Len. (ft) 75.00 75.00 75.00
Crit W.S. (ft) Flow Area (sq ft) 232.36 122.42 42.07
E.G. Slope (ft/ft) 0.004864 | Area (sq ft) 232.36 122.42 42.07
Q Total (cfs) 1283.25 | Flow (cfs) 320.83 900.78 61.64
Top Width (ft) 193.61 | Top Width (ft) 150.80 18.13 24.68
Vel Total (ft/s) 3.23 | Avg. Vel. (ft/s) 1.38 7.36 1.47
Max Chl Dpth (ft) 7.23 | Hydr. Depth (ft) 1.54 6.75 1.70
Conv. Total (cfs) 18400.1 | Conv. (cfs) 4600.3 12916.0 883.9
Length Wtd. (ft) 75.00 | Wetted Per. (ft) 151.08 21.44 25.02
Min Ch ElI (ft) 990.85 | Shear (Ib/sq ft) 0.47 1.73 0.51
Alpha 3.69 | Stream Power (Ib/ft s) 382.06 0.00 0.00
Frctn Loss (ft) 0.11 | Cum Volume (acre-ft) 2.91 2.22 6.64

C & E Loss (ft) 0.15 | Cum SA (acres) 0.72 0.17 1.37




Plan: 101015Model Westland Run 3 RS: 200 Profile: 100yr Storm
E.G. Elev (ft) 998.41 | Element Left OB Channel Right OB
Vel Head (ft) 0.09 | Wt. n-Val. 0.100 0.045 0.035
W.S. Elev (ft) 998.32 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 413.64 175.62 224.85
E.G. Slope (ft/ft) 0.000736 | Area (sq ft) 413.64 175.62 224.85
Q Total (cfs) 1283.25 | Flow (cfs) 311.18 549.13 422.94
Top Width (ft) 293.02 | Top Width (ft) 162.15 23.22 107.65
Vel Total (ft/s) 1.58 | Avg. Vel. (ft/s) 0.75 3.13 1.88
Max Chl Dpth (ft) 8.70 | Hydr. Depth (ft) 2.55 7.56 2.09
Conv. Total (cfs) 47301.3 | Conv. (cfs) 11470.3 202411 15589.9
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 162.25 26.93 107.73
Min Ch ElI (ft) 989.62 | Shear (Ib/sq ft) 0.12 0.30 0.10
Alpha 2.21 | Stream Power (Ib/ft s) 467.71 0.00 0.00
Frctn Loss (ft) 0.03 | Cum Volume (acre-ft) 2.35 1.96 6.41
C & E Loss (ft) 0.02 | Cum SA (acres) 0.45 0.13 1.26
Plan: 101015Model Westland Run 3 RS: 100 Profile: 100yr Storm
E.G. Elev (ft) 998.36 | Element Left OB Channel Right OB
Vel Head (ft) 0.02 | Wt. n-Val. 0.100 0.045 0.035
W.S. Elev (ft) 998.34 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 180.15 233.65 903.74
E.G. Slope (ft/ft) 0.000132 | Area (sq ft) 180.15 233.65 903.74
Q Total (cfs) 1283.25 | Flow (cfs) 52.89 320.79 909.57
Top Width (ft) 414.41 | Top Width (ft) 79.51 30.30 304.60
Vel Total (ft/s) 0.97 | Avg. Vel. (ft/s) 0.29 1.37 1.01
Max Chl Dpth (ft) 9.18 | Hydr. Depth (ft) 2.27 7.71 2.97
Conv. Total (cfs) 111723.5 | Conv. (cfs) 4604.6 27929.0 79190.0
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 79.85 33.92 304.79
Min Ch ElI (ft) 989.16 | Shear (Ib/sq ft) 0.02 0.06 0.02
Alpha 1.26 | Stream Power (Ib/ft s) 543.23 0.00 0.00
Frctn Loss (ft) 0.01 | Cum Volume (acre-ft) 1.67 1.49 5.12
C & E Loss (ft) 0.00 | Cum SA (acres) 0.18 0.07 0.79
Plan: 101015Model Westland Run 3 RS: 000 Profile: 100yr Storm
E.G. Elev (ft) 998.35 | Element Left OB Channel Right OB
Vel Head (ft) 0.01 | Wt. n-Val. 0.100 0.045 0.035
W.S. Elev (ft) 998.34 | Reach Len. (ft) 170.00 170.00 170.00
Crit W.S. (ft) Flow Area (sq ft) 180.53 263.35 1293.37
E.G. Slope (ft/ft) 0.000061 | Area (sq ft) 180.53 263.35 1293.37
Q Total (cfs) 1283.25 | Flow (cfs) 38.04 273.55 971.65
Top Width (ft) 483.82 | Top Width (ft) 73.68 30.28 379.87
Vel Total (ft/s) 0.74 | Avg. Vel. (ft/s) 0.21 1.04 0.75
Max Chl Dpth (ft) 9.47 | Hydr. Depth (ft) 2.45 8.70 3.40
Conv. Total (cfs) 164084.0 | Conv. (cfs) 4864.4 34978.1 124241.6
Length Wtd. (ft) 170.00 | Wetted Per. (ft) 73.93 32.65 380.01
Min Ch ElI (ft) 988.87 | Shear (Ib/sq ft) 0.01 0.03 0.01
Alpha 1.21 | Stream Power (Ib/ft s) 645.48 0.00 0.00
Frctn Loss (ft) 0.07 | Cum Volume (acre-ft) 1.26 0.92 2.60
C & E Loss (ft) 0.07 | Cum SA (acres)
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= Cross Section Data - Houston Injection X-Sections Existing R4 =
Exit Edit Options Plot Help
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== Cross Section Data - Houston Injection X-Sections Existing R4 augm 5N i E‘M
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< Cross Section Data - Houston Injection X-Sections Existing R4 p— l-D | l.::l ‘i&]
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< Cross Section Data - Houston Injection X-Sections Existing R4 augm
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— Crosi Section Data - Houston Injection X-Sections Existing R4 8 l = | ol | X4 J
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== Cross Section Data - Houston Injection X-Sections Existing R4
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= Cross Section Data - Houston Injection X-Sections Existing R4
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= Cross Section Data - Houston Injection X-Sections Existing R4 - . " l-D I l.gl ‘&I
Exit Edit Options Plot Help

River: I'w'estland Run ;I ﬁ IEI + Plot Options EI é-p'}l [ KeepPrevXS Plots  Clear Prev |

Reach: [3 | Riversta:|__ il -| ¥ 1] Houston Injection  Plan: Plan 24 10/13/2015
Description [2+UU g D | | 2+00
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:?' 1813 933 45 [184.6 IZU?.BZ 1010-‘_ Fi
8|63 935.45 /
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== Cross Section Data - Houston Injection X-Sections Existing R4 " - I l (=] | ol | P J
Exit Edit Options Plot Help

River. |Westland Run | spply Data ll’?ﬂHEl + nl Plot Options El El I KeepPrev X5 Plots  Clear Prev |

Reach: |3 | River §ta:| 100 - illl - Houston Injection  Plan: Plan 24 10/13/2015

iption  [1+00 - 1+00
De;c':ilon e - . D . i =}= 045 —— 035 =
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= Cross Section Data - Houston Injection X-Sections Existing R4 =
Exit Edit Options Plot Help
River: |'W'estland Run ;I spply Data |“-.,.§HE| +n| Plot Options EI é’i’}l ™ KeepPrevXS Plots  Clear Prev |
Reach: |3 | River Sta.:| 000 ~| 8] 1] Houston Injection  Plan: Plan 24 10/13/2015
Description i D 0+00
_ DelRow | 10151 04 08 Tegend
Cross Section Coor — — — -
Station Elevation EG 100yr Storm
10 101045 = ? WS 100yt Storm
- 2|262 1008.45 g e
3|5.23 1006.45 IHJ.1 0065 Jo03 Groynd
4|7.84 1004.45 . , Bank Sta
“Bl10.47 1002.45 Main Channel Bank Stations
"~ 6[13.09 1000.45 | LeftBan Right Ban '
—=[3098 992.45 [106.61 |136.89 1010+
g[E7.11 996.45
9|89.34 994.45
10| 106.61 992,51
11[110.75 989.74
12[110.96 939,64 i
13126.33 988,87 /
14[134.71 989.63
15{136.89 992.53 |
TE[18603 99445 1008
 17[193.64 994.47
18[247.36 994.45
18|320 994.45
| 20|354.52 994.45
21| 374.47 994.5
237963 934.91 ~
23| 466.64 985.45 €
2450095 99659 § ool -
5 \
25|517.8 995.45 z \
26| 551.34 1000.45 o A
27|557.73 1001.22 n S
28|566.93 1002.45
 29|583.64 1004.45
30| 597.42 1006.45
“Ji|c16.28 1008.45
 32|622.68 1010.45
33|630.2 1012.45 995 1
34|645.48 1013.88
| 35
_g
38
39
&
4
42 990
B
|44
45
&
| 47
48
.
50
i A 0 100 200 300 400 500 600 700

Station (ft) 114.07,1005.79

Select river station for cross section editing.

B30 AM
10/13/2015 |

=l F' 1.'- -H



Elevation (ft)

Houston Injection Plan: Existing_Final 10/16/2015

1002

Westland Run 3

A

400 1500

Main Channel Distance (ft)

1300

Legend

Crit 100yr Storm

EG 100yr Storm
WS 100yr Storm

_

Ground




Elevation (ft)

Houston Injection Plan: Existing_Final 10/16/2015

Chartiers Run 2 >||
1002

Legend

Crit 100yr Storm

EG 100yr Storm
WS 100yr Storm

_

Ground

988

" 800 800 1000 1200 1400

Main Channel Distance (ft)




Houston Injection Plan: Existing_Final 10/16/2015
Chartiers Run 1
1000~

A

EG 100yr Storm
WS 100yr Storm
Crit 100yr Storm

_

Ground

998

Elevation (ft)

1300 400 1500

Main Channel Distance (ft)




C-2 HEC-RAS PROPOSED CONDITIONS MODEL DATA



HoustonInjection.rep

HEC-RAS Version 4.1.0 Jan 2010
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X

XXXXXXX  XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA

Project Title: Houston Injection
Project File : HoustonInjection.prj

Run Date and Time: 1/17/2017 1:38:31 PM

Project in English units

JONCHORCA RO N ANCRC K SICASCIR S AN NE SRCRCIIR SIE SRR RO IR IE ARCRK A RIS SR AR N A K SUE SO A IR SISO A AR S SO AR SR SO SR S SO A R RN SO
B A A A A R o A A A A R i A A A £ A A R A A A A A A L A A A A R e T A A £ A A A A e L A L A A o O A A Lo A A b A A L A 3

PLAN DATA

Plan Title: Plan 36
Plan File : C:\Users\lydia.karlheim\Desktop\Houston Injection
HEC-RAS_011617\HoustonInjection.p36

Geometry Title: Houston Injection X-Sections Proposed R6
Geometry File : C:\Users\lydia.karlheim\Desktop\Houston Injection
HEC-RAS_011617\HoustonInjection.gl2

Flow Title : 100yr Storm R4
Flow File : C:\Users\lydia.karlheim\bDesktop\Houston Injection
HEC-RAS_011617\HoustonInjection.f04

Plan Summary Information:

Number of: Cross Sections = 25 Multiple Openings = 0
Culverts = 0 Inline_Structures = 0
Bridges = 1 Lateral Structures = 0

Computational Information

water surface calculation tolerance = 0.01
Critical depth calculation tolerance = 0.01
Maximum number of ijterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

Page 1



HoustonInjection.rep
FLOW DATA

Flow Title: 100yr Storm R4
Flow File : C:\Users\lydia.karlheim\Desktop\Houston Injection
HEC-RAS_011617\HoustonInjection.f04

B S T I T A A K P P R T M A K P P R T M R K T MK N A
Pk e T A e T i e Tl A e T e A R A A e T e e o T A e T Lol (e T i e i A e T A e T A T A e T A T A A L A R R

A

* River Reach RS * 100yr Storm *
* Chartiers Run 2 1300 * 1666.75 *
* Chartiers Run 1 690 * 2950 *
* westland Run 3 700 * 1283.25 *

JOONCACR A AR RO K RO S CRN JORORORCR RCORORCNN
P e L A R e A A e L A b T A 1Y PR A A e T e T A

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

B S I S T T A I R T M R J P M R T M AR K P AR I MR K P AR S RORR
A e Tl e e e A A e e e T A e e i e e T e e L A e T A e e L A e L A e o L A 1 Lo A e Tl A e T i e Lol A e T i e T A L AR Ak T A e e e T A e T i e T A
OO ORI RO A ACRCNR R A O
P A A e R R R i L e T A A b T A b T 4

e . . e
* River Reac ProTile * Upstream
e
Downstrean *
B S T A R S P M R P M AR S P AR N MR K P R S RORR
A ez Tl e e e A A e e e T A e i e e T e T A e T A i e L A e L i e o Tl A e T e L A e T e e e Tl A e T A e L A e L i e e T A e T A e L A A kA ek T A s

OO ORI AR A ACRCIR R A O
P A R R R i T A A b T A b T 4

* Chartiers Run 0.006588

2 100yr Storm * Normal S =
* Chartiers Run 1 100yr Storm *
Known WS = 996.7 *
* westland Run 3 100yr Storm * Normal S = 0.001774

w
B S I T A R J T M T M AR S P AR I MR K P R S RORR
A e Tl e e e A A e e T A i e i e e LA e e L e e T A e e L A e L A e o L A A T A e T A e T i e Tl A e T i e Tl A e L A A R AR e e T A e T A e T A
OO ORI RO A ACRCIR R A O

P A R R R i L e T A A b T A b T 4

ORISR ACRC N OO ACRCNE R ANCIK SICANCRC K AN N AFCRCNE A ANCRR S AICRCIR SCARCRK S AFCRCIR I AR I RO SRE SRCRK A RO S AR A RO IR S ORI RO S CORC N
P A A A A R A A A o g A L A A e e i A o A A £ A R e i A A A o A A R i A e T A e o A e A O AR L L A b T A b b A A b T A b T A A R L L

JORORORCNCN
R e o A A A A e o A A o A A A A R A A A A o A A A A o A A A A £ A A L A A g A T g A L A L A A e L A R o A A b Lo A b L

SR bty

GEOMETRY DATA

Geometry Title: Houston Injection X-Sections Proposed R6
Geometry File : C:\Users\lydia.karlheim\Desktop\Houston Injection
HEC-RAS_011617\HoustonInjection.gl2

Reach Connection Table

* River Reach * Upstream Boundary * Downstream Boundary *
* Chartiers Run 2 & ® 1 %
* Chartiers Run 1 % 1 * *
* Westland Run 3 * ® 1 %

B R I I S T A A M M A K T P R T P A K P A ORK A O N ORI
A ez T e e Tl i e e A L T A e L A e T A A T A e e Tl i e i A L A A R e L e T i A2 T A e i ol e T A e T A e T A L R AR Ak L A T A ek T e e 1

JUNCTION INFORMATION

Name: 1 ]
Description: Junction 1
Energy computation Method

Length across Junction Tributary

River Reach River Reach Length  Angle
Chartiers Run 2 to Chartiers Run 1 100
westland Run 3 to Chartiers Run 1 170

CROSS SECTION
RIVER: Chartiers Run

REACH: 2 RS: 1300
Page 2



INPUT

Description: 13+00

Station Elevation Data
engora E

E1ev
0 1022 11 07
61.77 1012 97.91
164.76 1003.7 209.44
248.83 994.03 257.48
310.1 1004 365.51
492.69 1010 501.23

522.21 1020

Manning's n values
Sta n val

R R R R R R R R
44444444444444

0 .1 241.86

Bank Sta: Left Right
241.86 273.78

CROSS SECTION

RIVER: Chartiers Run
REACH: 2

INPUT_ .
Description: 12+00
Station Elevation Data

R
WRRND

HoustonInjection.rep

RO S A A R P A K N A
PR e T A e T L AR R 1Y

125.87
241.86
269.08
468.73

510.6

Right
100

B R R R R S R R R R R R RS
444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444

Sta Elev Sta
0 1022 6.34
34.91 1012 47.96
179.65 1002 263.05
335.85 993.28 342.23
539.84 1010 550.59
583.58 1020
Manning's n values
Sta N Va1 Sta
O .035 325.95
Bank Sta: Left Right
325.95 347.57

CROSS SECTION

RIVER: Chartiers Run
REACH: 2

INPUT_ .
Description: 11+00
Station Elevation Data

Right
100

B R R R R R R RS
4444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444

Sta Elev Sta

0 1020 5.56
32.37 1010 57
252.85 1000 324.8
410.45 993.34 424.95

num= 31
Eley St Eley
1020 20 94 1018
1010 114.36 1008
1002 220.48 1000
992.72 266.49 994.07
1004 382.39 1004
1012 505.96 1014
num= 3
n val Sta n val
.045 273.78 1
Lengths: Left Channel
100 100
RS: 1200
num= 26
Elev Sta Elev
1020 12.32 1018
1010 74.92 1008
999 325.95 995
993.95 344.59 994,23
1012 559.5 1014
num= 3
n val Sta n val
.045 347.57 1
Lengths: Left Channel
100 100
RS: 1100
num= 27
Elev Sta Elev
1018 11.69 1016
1008 90.4 1006
998.7 376.75 997
990.76 435.44 993.29

Page 3

EleY euSTR,,, Eley
1016  49.99 1014
1006  150.8 1004
999.64 248.2 994.3
994.26 273.78 1002.86
1006 483.56 1008
1016 516.34 1018
Coeff cContr. Expan.
.1 .3
Elev Sta Elev
1016 24.82 1014
1006 133.11 1004
994.32 330.02 993.89
995.41 526.28 1008
1016 576.34 1018
Coeff cContr. Expan.
.1 .3
Elev Sta Elev
1014  23.49 1012
1004 141.39 1002
995.87 410.28 993.33
993.53 441.29 999.99



541.23
591.16

481.01
584.32

1008
1018

Manning's n values
Sta n val

0 .035  407.3

Left
407.3

Bank Sta: Right

441.29

CROSS SECTION

RIVER: Chartiers Run
REACH: 2

INPUT

Description: 10+00

Station Elevation Data
Sta Elev

0 1018
68.33 1008
410.45 997.45
444.68 992.61
502.09 1006

456
85.19
412.99
4448
513.73

Manning's n values
Sta n val

e e e e e e e e e e e e e e e e e e e e e e e e
444444444444

0 .035 410.45

Bank Sta: Left
410.45

Right
4448

CROSS SECTION

RIVER: Chartiers Run
REACH: 2

INPUT

Description: 9+00
Station Elevation Data
Elev

Sta

HoustonInjection.rep

570.21

Right
100

e e e T de e e Yo e
HHRERRBRBRARRIR"N

164.4
424.72
488.84
529.27

Right
100

B R R R R R R RS
4444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444

0 1018
63.06 1009.01
318.57 1000
463.97 991.03
561.7 1000
587.22 1010

Manning's n values
Sta n val

e e e e e e e e e e e e e e e e e e e e e e e e
4444444444

0 .035 449.32

Bank Sta: Left
449,32

Right
474

CROSS SECTION

1010 557.62 1012
1020
num= 3
Sta nval  Sta nval
.045 441 29 .1
Lengths: Left Channel
100 100
RS: 1000
num= 25
Elev ~ .Sta  Elev
1016 10.03 1014
1006 104.4 1004
993.5 413.63 993.25
995.57 463.16 1002
1008 523.1 1010
num= 3
n val Sta n val
.045  444.8 1
Lengths: Left Channel
100 100
RS: 900
num= 28
Elev Sta Elev
1016 10.73 1014
1008 125.63 1006
998 449.32 996.78
992.35 472.73 992.49
1002 570.19 1004
1012 600.84 1014
num= 3
n val Sta n val
.045 474 1
Lengths: Left Channel

100 100

Page 4

Right
100

1014 577.45 1016
Coeff Contr. Expan.
.1 .3
Elev ..ot Eley
1012 24.25 1010
1002 258.05 1000
993.2 444 .4 992.71
1002 493.82 1004
1012 538.81 1014
Coeff cContr. Expan.
.1 .3
Elev Sta Elev
1012  32.87 1010
1004 260.04 1002
992.73 456.44 992.36
993.9 542.58 997
1006 581.02 1008
Coeff cContr. Expan.
.1 .3



RIVER: Chartiers Run
REACH: 2

INPUT

Description: 8+00

Station Elevation Data
Sta E1ev

0 1020 19.
48.15 1010 129.
340.73 1000 426.
509.61 991.92 517.
540.9 994 578.
599.36 1002.6 620.
642.81 1012

Manning's n values
Sta n val

Sta

HoustonInjection.rep

RS: 800

B R R R 3
44444444444444444444444444444444444444444444444444

0 .035 504.12

Bank Sta: Left
504.12

Right
532.68

CROSS SECTION

RIVER: Chartiers Run
REACH: 2

INPUT

Description: 7+00
Station Elevation Data
Elev

Lengths:

RS: 700

B S A R N N
WREARRRR"

31.97
245.01
504.12
530.58
589.05
638.18

Right
100

JOROR R OB
WRERARERN

1014
1004
996.79
992.42
1000
1008

Coeff

B S A R N N
WRERRRIRE

Sta ..Elev
37.47 1012
20183 1002

508.56 992.47
532.68 993.34

B R R R o R T R R R R PR
44444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444

Manning's n Vvalues
enocd  nval o
0 035 567.4
Left
567.4

Bank Sta: Right

595.92

CROSS SECTION

RIVER: Chartiers Run
REACH: 2

INPUT

Description: 6+00

Station Elevation Data
Sta Elev

0 1018 8 28

Sta
.045

Sta

Lengths:

RS: 600

num=

1016

E1ev

31
i Sta....

26 39 1016
168.44 1006
496.92 996
526.71 991.92
584.86 998
632.98 1006

3
Sta n val
532.68 1
Left channel
100 100
24
Sta Elev
31.4 1014
214 .37 1004
518.32 998
570.79 991.23
611.69 1013
3

. Sta...U.Y%1
595 92 .1

Left channel

100 100
21

Sta o
17 93 1014

Page 5

B S A K N N
WRERRRIRE

Right
100

24.97

e et vy
WRERARR

Coeff

1012

E1ev

593.45 1002

640.47 1010

contr. Expan.
.1 .3
Sta Elev
65.7 1010

304.44 1000.89
547.32 994
594.92 991.58

contr. Expan.
1 .3

$F?... E1ev

64.42 1010



HoustonInjection.rep

109.73 1008 134.72 1006 209.95 1004
328.45 1000 414.43 997 594.77 993.07
604.59 990.85 612.65 991.44 613.49 991.63
649.16 1010
Manning's n Vvalues num= 3
enptd,  nval o Sta onval o Sta .nval
0 035 594.77 .045 614 48 .1
Bank Sta: Left Right Lengths: Left Channel
594.77 614.48 100 100
CROSS SECTION
RIVER: Chartiers Run
REACH: 2 RS: 500
INPUT
Description: 5+00
Station Elevation Data num= 22
s STR,, Eley | sta  Elev .Sta . Elev
0 1018 7 61 1016 14 82 1014
105.48 1008 169.46 1006 204.58 1004
289.81 1000 393.16 998 556.64 994.5
578.9 990.88 585.96 989.8 592.87 991.16
619.22 1017 626.63 1020
Manning's n values num= 3
Sta y Va1 Sta N Va1 sta n val
O 035 574.81 .045 594.81 1
Bank Sta: Left Right Lengths: Left Channel
574.81 594.81 100 100
CROSS SECTION
RIVER: Chartiers Run
REACH: 2 RS: 400
INPUT
Description: 4+00
4+00
Station Elevation Data num= 26
e StA Elev  sta  Elev = sta  E
0 1020 8.4 1018 16 74 1016
94.14 1010 112.83 1008 180.85 1006
268.8 1000 324.88998.5293  332.7996.4737
521.56 996 536.02 994.67 539.35 991.14
554.17 990.7 559.04 991.62 561.11 995.02
605.13 1012
Manning's n Vvalues num= 3
enptd,  nval o Sta onval o Sta .nval
0 .035 536.02 .045 561 11 .1
Bank Sta: Left Right Lengths: Left Channel

Page 6

E1ev

262.21
596.71
614.48

Right
100

fo st slo sle Sfa st slo sla sl st ol ot
HHRERARRBRTRRRR"N

246.73
574.81
593.94

Right
100

30.8
197.47
352.86
540.71
577.68

Right

e e vy
RHRRRARE

1002
992.38
992.64

Coeff

1012
1002
993.73
991.28

Coeff

1014
1004
996.56
990.65
1007

Coeff

B S A K K N
WHRERRRIRR

E1ev

285.57 1001.19
596.94 991.44

644.96 1007
contr. Expan.
1 .3

Sta  Elev
77.14 1010

265.12 1001.15
577.67 991.19
594.81 992.76

contr. Expan.
.1 .3
$F?... E1ev
87.62 1012
214.14 1002
390.23 997.06
547.75 990.57
599.84 1010
contr. Expan.



536.02 561.11

CROSS SECTION

RIVER: Chartiers Run
REACH: 2

INPUT

Description: 3+00

3+00

Station Elevation Data
Sta Elev

0 1016 13.91
151.47 1006 154.28
281.48 999.14 317.23
497.59 996 506.88
522.36 990.36 530.74
558.65 1000 561.82
574.04 1010 578.12

Manning's n values
Sta n val

e e e e e e e e e e e e e e e e e e e e e e e e

0 .035 506.88
Bank Sta: Left
506.88

Right
533.86

CROSS SECTION

RIVER: Chartiers Run
REACH: 2

INPUT_ .

Description: 2+00
Station Elevation Data
Ele

B A R K N
WRERRERR"

HoustonInjection.rep

100 100

fo sl sl sla st slo olo St St
WRERRRIRE

100

2L s

1010
213.5 1001.41
359.31995.4672
510.96 990.36

OO OB
WRERAREY

.1 3
ST Eley
117.37 1008
247.56 1000.28
421.22 995.81
517.04 990.15
554.93 998
570.49 1008
contr. Expan.

.1 .3

Sta Elev

JONCHORCA A N ANCRC K AICASCIR S AN NE SCRCIIR SIE SRR RICANC IR IE ORI RIS SR AN N A K SUE SR A AR SISO A AR S SO S AR SR SO SO A S SO I RSN SO
444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444

110.95
234.34
441.46
524.95
559.79
578.47

Manning's n Vvalues
Sta n val

0 .035 512.46

Bank Sta: Left
512.46

Right
532.92

CROSS SECTION

RIVER: Chartiers Run
REACH: 2

Sl sl s ot ot
WRERNS

RS: 300
num= 32
Eley  nStd, ., Eley
1014 69.69 1012
1005.17 176.22 1003.8
998.05 352.99 997.46
995.33 509.96 990.82
991.22 533.86 993.31
1002 564.69 1004
1012
num= 3
n val Sta n val
.045 533.86 1
Lengths: Left Channel
100 100
RS: 200
num= 32
Elev Sta Elev
1014 54.23 1012
1004 155.42 1002.4
998.38 301.14 997.53
994 512.46 993.6
990.03 531.36 990.1
1000 568.47 1002
1010
num= 3
nval Sta,,,n val
.045 532.92 .1

Lengths: Left Channel
100 100

RS: 100

Page 7

543.96 996
567.54 1006
Right Coeff
100
Sta Elev
88.6 1010
163.09 1002.05
340.5 996.86
516.73 990.33
532.92 992.04
571.85 1004
Right Coeff
100

105.26 1008
200.06 1000.43
370.78994.4543

517.06  990.2
553.69 994
575.03 1006
contr. Expan.
1 .3



INPUT

Description: 1+00
Station Elevation Data
Elev

HoustonInjection.

rep

B R R R R R S R R R R R PR
44444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444

0 1016
101.51 1006
181.48 998.88
456.12 994.2
550.34 990.46
601.43 1004

Manning's n values
Sta n val

e e e e e e e e e e e e e e e e e e e e e e e e
444444444444

0 .035 530.11

Bank Sta: Left
530.11

Right
550.61

CROSS SECTION

RIVER: Chartiers Run
REACH: 2

INPUT

Description:

0+00

Station Elevation Data
Sta Elev

0 1016
110.64 1006
171.2 997.18
368.67 994.07
595.58 990.32
648.51 996
702.06 1006

0+00

38 1
116.83
199.55
405.94
604.62
655.74
705.65

Manning's n values
Sta n val

e e e e e e e e e e e e e e e e e e e e e e e e
444444444444

0 .035 593.22
Bank Sta: Left Right
593.22 615.31

CROSS SECTION

RIVER: Chartiers Run
REACH: 1

INPUT

Description: O
Station Elevation Data
Elev

Sta

Right
100

DARCORK S ACORR N RFORCNK A
WRERRRR"

58.9
144.04
275.65
593.22
613.01
688.85

711.9

Coeff Con

B S A R K
WHRERRRAIRE

1010
1000
995.12
990.81
990.33
1002
1012

78.
168.
317.
594.
615.
697.

tr.
1

OO OB
WRRARERN

48
76
06
99
31
85

Expan.
.3

Elev

1008
998
994.56
990.31
990.86
1004

B R R R R R R RS

0 1010.45
51.871 1000.45
147.977 990.45
179.321 992.089

3.834
58.454
159.696
180.955

num= 29
Elev Sta Elev
1014 33 1012
1004 121.71 1002
998.65 251.28 997.64
993.13 531.92 990.21
990.82 588.39 998
1006 606.39 1008
num= 3
n val Sta n val
.045 550.61 1
Lengths: Left Channel
100 100
RS: 000
num= 34
ETeV St Eley
1014 49.42 1012
1004 123.89 1002
997.13 234.47 995.71
993.92 581.95 994
989.88 612.46 990.26
998 666.41 1000
1008 708.85 1010
num= 3
n val Sta n val
.045 615.31 1
Coeff Contr. Expan
.1 .
RS: 690
num= 32
Elev Sta Elev
1008.45 7.558 1006.45
998.45 72.214 996.45
990.45 161.791 992.45
988.976 181.24 988.965

Page 8

12.239
109.854
175.445
190.122

1004.45
994.45
992.45

989.095

47.
128.

200.

179.

435
396
32
046

1002.45
992.45
992.089
989.75



205.477 991.618 206.483
235.577 1000.45 249.658

HoustonInjection.rep
992.45 210.978 994.45 215.831 996.45 225.482 998.45
1002.45 327.388 1003.59 419.755 1004.45 422.291 1006.45

E1ev

424.189 1008.45 425.672 1010.45
Manning's n values num= 3
Sta y Va1 Sta y Va1 Sta n val
O 1 179 32 045 205 477 .1
Bank Sta: Left Right Lengths: Left Channel
179.32 205.477 690 690
CROSS SECTION
RIVER: Chartiers Run
REACH: 1 RS: 000
INPUT
Description: N
Station Elevation Data num= 22
Sta E1ev Sta Elev Sta Elev
1715 1006.3 1725 1000.4 1773 1000.4
1808 1001.4 1832 999.9 1850 993.4
1970 990.6 1987 986.7 1997 986.2
2006 986.2 2013 990.8 2038 990.3
2145  999.3 2222 1007
Manning's n Vvalues num= 3
oo, yal  sta onval o Sta . nval
1715 .1 1970 .045 2013 .1
Bank Sta: Left Right Lengths: Left Channel
1970 2013 100 100
CROSS SECTION
RIVER: Westland Run
REACH: 3 RS: 700
INPUT
Description: 7+00
Station Elevation Data num= 31
o Sta . E1ev . Sta e E1ev.... Sta .
O 1010 45 19 55 1008.45 32 84 1006.45
83.63 1000.45 105 998.45 199.77 996.45
216.84 992.88 221.96 992.52 226.8 992.87
241.34 996.45 244.65 998.45 271.7 998.45
335.24 1001.1 401.57 1002.45 429.04 1004.45
440.58 1010.45 443.43 1012.45 445.83 1014.45
453.67 1020.45
Manning's n values num= 3
Sta y Va1 Sta n val Sta y Va1
O 1 215 09 .045 239.2 1
Bank Sta: Left Right Lengths: Left Channel
215.09 239.2 100 100

Page 9

Right Coeff cContr. Expan.
690 .1 .3
Sta E1ev Sta Elev
1782 1001.8 1793 1001.8
1866  993.3 1901 992.3
2000 985.9 2005 985.7
2084 991.9 2098 998.9
Right Coeff Contr. Expan.
100 .1 .3
$ta... E1ev.....$Fa o E1ev
45.16 1004.45 60.48 1002 45
215.09 995.25 216.25 993.4
234.82 992.86 239.2 996.42
295.52 998.45 303.77 1000.45
434.97 1006.45 437.76 1008.45
448.43 1016.45 451.05 1018.45
Right Coeff cContr. Expan.
100 .1 .3



CROSS SECTION

RIVER: Westland Run
REACH: 3

INPUT

Description: 6+00

Station Elevation Data
Sta E1ev

0 1010.45
17.22 1000.45
111.12 992.92
126.95 992.92
232.09 996.45
366.35 1004.45
400.8 1014.45

2 65
24.53
112.83
134.4
239.86
376.68

Manning's n values
Sta n val

Sta..

HoustonInjection.rep

RS: 600

num=

1008.45
998.45
992.29
994.45
996.45

1006.45

E1ev

31
sta_

5.6
98.22
116.79
151.84 996.45
252.57 998.45
386.51 1008.45

1006 45
996.45
991.61

B e R R R 3
4444444444444444444444444444444444444444444444444444444444

0 .1 108.86

Bank Sta: Left Right
108.86 126.95

CROSS SECTION

RIVER: Westland Run
REACH: 3

INPUT

Description: 5+00
Station Elevation Data
Elev

Lengths:

RS: 500

num=
Elev

Left channel

E1ev

erm s

9 02 1004.
102.18 994.
120.05 992.
161.39 998.
260.19 1000.
392.81 1010.

45
45
21
45
45
45

Right Coeff

100

E1ev

Sta E1ev

12 9 1002.45
108.86 995.33
122.46 992.44
188.75 998.45
329.76 1002.45
396.78 1012.45

contr. Expan.
1 .3

B R S R R o R T R R R R R PR
44444444444444444444444444444444444444444444444444

0 1010.45
15.44 1000.45
145.87 994.28
166.94 992.63
194.71 1000.45

167.24
356.68

Manning's n values
Sta n Va1

0 1 145 87

Bank Sta: Left Right
145.87 167.24

CROSS SECTION

RIVER: Westland Run
REACH: 3

INPUT
Description: 4+00
Station Elevation Data

Sta Elev Sta

1008.45
998.45
992.58
992.91

1002.45

num=
n val

% R U BTN
pR A e e T A e T A S

.045

Lengths:

RS: 400

num=
Elev

100 100
25
Sta Elev
6.16 1006.45
122.08 996.6
148.02 992.28
172.62 994.45
369.21 1004.45
3
Sta...U.Y?1
167.24 1

Left channel

100 100
27
Sta Elev

Page 10

9.23 1004.45
130.35 996.45
157.18 991.6
178.98 996.45
379.49 1008.45

Right Coeff
100
Sta Elev

12.31 1002.45
144.22 994.45
166.49 992.18
184.49 998.45

382.9 1010.45

contr. Expan.
.1 .3
Sta Elev



153.1
171.8

HoustonInJect1on .rep.
0 1010.45 3.11 1008 45
15.72 1000.45 19.21 998.45

993.51 154.68 991.6
991.69 173.25 994.78

236.59 1002.45 250.86 1002.45
317.96 1008.45 327.35 1010.45

Manning's n values num=

Sta

n val Sta n val

6.28
36.98
154.95
184.83
282.12

1006.45
996.45
991.35
996.45

1002.45

B R R 3
4444444444444444444444444444444444444444444444444444444444

Bank Sta:

Left Right Lengths:

153.1 173.25

CROSS SECTION

RIVER: Westland Run

REACH: 3

INPUT

RS: 300

Description: 3+00
Station Elevation Data num=

Elev Sta Elev

Left channel

100

100

9 45
41.65
162.85
193.92
288.86

Right
100

100
99
99
99

100

4.45
6.45
0.47
8.45
4.45

Coeff

309.36

contr.

.1

1002.45
996.45
991.31

1000.45

1006.45

Expan.

B R R R R R R VR
444444444444444444444444444444444444444444444444444444444444444444

202.62
233.34
360.12

1010.45 3 1008.45
1000.45 25.86 998.45
994.45 186.94 993.61
991.23 203.61 991.2
998.45 318.93 1000.37
1006.45 371.36 1008.45

Manning's n values num=

Sta

n val Sta n val

321.99
382.06

100
99
9

9

6.45
6.45
91.3
94.1

1000.45
1010.45

B e R R R 3
44444444444444444444444444444444444444

Bank Sta:
186.94 205.07

BRIDGE

.1 186.94 .045

Left Right Lengths:

RIVER: Westland Run

REACH: 3

INPUT

RS: 292

Description:

Distance

Deck/Roadway width

from Upstream XS

weir Coefficient = 2.

Upstream
num=

Deck/Roadway Coord1nates
28
Hi Cord Lo Cord Sta H

998.416 996.249 39
998.416 996.249 17.34 9
998.416 996.249 81.48 9
998.416 996.249 181.63 9
998.416 996.249 188.87 9
998.416 996.249 203.61 9

Left channel

25

8

16

6

i cord

98.416
98.416
98.416
98.416
98.416
98.416

Lo

996.
996.
996.
996.
996.
996.

25

Cord

249
249
249
249
249
249

Page 11

334.41

Right
25

100
99
99
99

100

H1i

998.
998.
998.
998.
998.
998.

4.45
6.45
1.47
6.45
2.45

Coeff

Cord

416
416
416
416
416
416

349.12

contr.

.1

Lo Cord

B R R R R R R R PR R RS
44444444444444444444444444444444444444444444444444

996.
996.
996.
996.
996.
996.

249
249
249
249
249
249

1002.45
996.45
990. 85
998.23

1004.45

Expan.
.3



HoustonInjection.rep

216.1 998.416 996.249 231 998.416 996.249 233.34 998.416 996.249
318.93 998.416 996.249 321.99 998.416 996.249 334.41 998.416 996.249
349.12 998.416 996.249 360.12 998.416 996.249 371.36 998.416 996.249
382.06 998.416 996.249
Upstream Bridge Cross Section Data
Station Elevation Data num= 8
Sta E1ev Sta E1ev Sta E1ev Sta E1ev Sta E1ev
O 1010.45 3 1008 45 6.97 1006.45 12.45 1004.45 17.34 1002.45
21.7 1000.45 25.86 998.45 81.48 996.45 131.06 996.45 171.03 996.45
181.63 994.45 186.94 993.61 188.03 991.3 188.87 991.47 196.07 990.85
202.62 991.23 203.61 991.2 205.07 994.1 216.1 996.45 231 998.23
233.34 998.45 318.93 1000.37 321.99 1000.45 334.41 1002.45 349.12 1004.45
360.12 1006.45 371.36 1008.45 382.06 1010.45
Manning's n values num= 3
Sta y Va1 Sta N Va1 Sta n val
O 1 186 94 .045 205.07 1
Bank Sta: Left Right Coeff Contr. Expan
186.94 205.07 .1 .
Downstream Deck/Roadway Coordinates
num= 28
eraoLd M1 Cord Lo cord sta Wi cord Lo cord  sta Wi cord Lo cord
0 998.416 996.249 3 998.416 996.249 6.97 998.416 996.249
12.45 998.416 996.249 17.34 998.416 996.249 21.7 998.416 996.249
25.86 998.416 996.249 81.48 998.416 996.249 131.06 998.416 996.249
171.03 998.416 996.249 181.63 998.416 996.249 186.94 998.416 996.249
188.03 998.416 996.249 188.87 998.416 996.249 196.07 998.416 996.249
202.62 998.416 996.249 203.61 998.416 996.249 205.07 998.416 996.249
216.1 998.416 996.249 231 998.416 996.249 233.34 998.416 996.249
318.93 998.416 996.249 321.99 998.416 996.249 334.41 998.416 996.249
349.12 998.416 996.249 360.12 998.416 996.249 371.36 998.416 996.249
382.06 998.416 996.249
Downstream Bridge Cross Section Data
Station Elevation Data num= 8
Sta E1ev Sta E1ev Sta E1ev Sta E1ev Sta E1ev
O 1010 45 3 1008 45 6.97 1006.45 12.45 1004.45 17.34 1002.45
21.7 1000.45 25.86 998.45 81.48 996.45 131.06 996.45 171.03 996.45
181.63 994.45 186.94 993.61 188.03 991.3 188.87 991.47 196.07 990.85
202.62 991.23 203.61 991.2 205.07 994.1 216.1 996.45 231 998.23
233.34 998.45 318.93 1000.37 321.99 1000.45 334.41 1002.45 349.12 1004.45
360.12 1006.45 371.36 1008.45 382.06 1010.45
Manning's n values num= 3
Sta y Va1 Sta N Va1 Sta n val
O 1 186 94 .045 205.07 1
Bank Sta: Left Right Coeff Contr. Expan.
186.94 205.07 .1 .3
Upstream Embankment side slope = .212 horiz. to 1.0 vertical
Downstream Embankment side slope = .258 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .98
Elevation at which weir flow begins =
Energy head used in spillway design =
Page 12



HoustonInjection.rep

Spillway height used in design

weir crest shape

Number of Bridge Coefficient Sets

Low Flow Methods and Data
Energy

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Energy Only

Additional Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum

Class B flow critical depth computations use critical depth

= 1

_ inside the bridge at the upstream end )
Criteria to check for pressure flow = Upstream energy grade Tine

CROSS SECTION

RIVER: Westland Run
REACH: 3

INPUT
Description:
Station Elevation Data

Sta E1ev Sta

0 1010 45 3

21.7 1000.45 25.86
181.63 994.45 186.94
202.62 991.23 203.61
233.34 998.45 318.93
360.12 1006.45 371.36

Manning's n values

Sta n Va1 Sta

O 1 186 94

Bank Sta: Left Right
186.94 205.07

CROSS SECTION
RIVER: Westland Run
REACH: 3

INPUT

Description: 2+00
Station Elevation Data

Sta E1ev Sta

0 1010.45 3 65
14.43 1000.45 18.13
184.6 994.34 188.13

204.23 990.52 207.82
393.56 1000.45 424.45
467.71 1010.45

RS: 275

num=

1008 45
998.45
993.61

991.2

1000.37

1008.45

num=

.045

Lengths:

RS: 200

num=

1008 45
998.45
990.61
994.73

1002.45

E1ev

n Va1

E1ev

28

6 97 1006 45
81.48 996.45
188.03 991.3
205.07 994.1
321.99 1000.45
382.06 1010.45

3
Sta...U.Y?T
205 07 .1

Left channel

75 75

26

Sta o E1eV.....
6 15 1006 45
86.3 996.45

189.66 990.12
213.02 994.45
433.17 1004.45

Page 13

Sta E1ev

12.45
131.06
188.87

216.1
334.41

Right
75

8.35
114.76
196.34
269.55

446.7

212 s

212 s

Broad Crested

1004 45
996.45
991.47
996.45

1002.45

E1ev

17.34
171.03
196.07

231
349.12

Coeff Contr.
.1

1004 45
994.45
989.62
996.45

1006.45

E1ev

sta,

10.72
156.3
202.93
318.58
459.07

2L s

. E1ev
1002 45
996.45
990. 85

998.23
1004 .45

Expan.

o E1ev
1002 45
994 .45
990.18

998.45
1008.45



Manning's n values num=
Sta y Va1 Sta N Va1 Sta y Va1
O 1 184.6 .045 207.82 035
Bank Sta: Left Right Lengths: Left Channel Right Coeff cContr. Expan.
184.6 207.82 100 100 100 .3
CROSS SECTION
RIVER: westland Run
REACH: 3 RS: 100
INPUT
Description: 1+00
Station Elevation Data num= 31
Sta E1ev Sta E1ev Sta Elev Sta Elev Sta E1ev
O 1010.45 3 34 1008.45 6.55 1006.45 9.27 1004.45 11.61 1002.45
15.5 1000.45 18.5 998.45 67.97 996.45 81.85 994.45 100.64 992.06
104.5 990.01 105.55 989.65 114.96 989.16 121.1 989.65 124.43 990.35
130.94 997.21 161.66 994.45 169.6 994.48 189.96 994.45 221.79 994
295.39 994.96 395.01 996.45 437.81 998.45 460.09 1000.45 463.45 1000.45
473.66 1000.45 494.19 1002.45 520.57 1004.45 527.43 1006.45 534.56 1008.45
543.23 1010.45
Manning's n Vvalues num= 3
oS td, i val o sta nval | LLSta, n val
0 1 100 64 .045 130.94 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
100.64 130.94 100 100 100 .1 .3
CROSS SECTION
RIVER: Westland Run
REACH: 3 RS: 000
INPUT
Description: 0+00
Station Elevation Data num= 34
o Sta i E1ev o Sta . E1evlllllSta ...E]?Y.....$Fa o E1ev.....$Fa o E1ev
O 1010 45 2 62 1008.45 5.23 1006.45 7.84 1004.45 10.47 1002.45
13.09 1000.45 30.96 998.45 67.11 996.45 89.34 994.45 106.61 992.51
110.75 989.74 110.96 989.64 126.33 988.87 134.71 989.63 136.89 992.53
186.09 994.45 193.64 994.47 247.36 994.45 320 994.45 354.52 994.45
374.47 994.6 427.76 995.27 468.24 995.82 500.95 996.69 517.8 998.45
551.34 1000.45 557.73 1001.22 568.93 1002.45 583.64 1004.45 597.42 1006.45
616.28 1008.45 622.68 1010.45 630.2 1012.45 645.48 1013.88
Manning's n values num= 3
Sta y Va1 Sta y Va1 sta n val
O 1 106 61 045 136.89 035
Bank Sta: Left Right Coeff Contr. Expan.
106.61 136.89 .1 .3

HoustonInjection.rep
3
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HoustonInjection.rep
SUMMARY OF MANNING'S N VALUES

River:Chartiers Run

JONCAORC A AR N ANCRK AE RICRCNE SR A
P L R R R i L b T A A b T A b 1y

ala
%
Reach
e e et e e o o e 4 o o 5 5
i e 96 4 3 % 9 9% 7 o 96 9 v % 2 %

*
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

s
o O
D
v
sk

e

o
w

o
w

s

e

1
5
5
5
5
5
5
5
5
5
5
5
5
5
1
1

River:Westland Run

JOONCACRC AR ORI NN N O
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% Reach %
e e e o e e e e e e o s o
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3
3
3
3
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3
3
3
3

P A e L A R e A A e L A e T A AR 1Y

ek sk

s
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RRRER RRRRR
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Plan: Plan 36 Chartiers Run 2 RS: 1300 Profile: 100yr Storm
E.G. Elev (ft) 1001.42 | Element Left OB Channel Right OB
Vel Head (ft) 2.07 | Wt. n-Val. 0.045
W.S. Elev (ft) 999.36 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) 999.06 | Flow Area (sq ft) 144.43
E.G. Slope (ft/ft) 0.018310 | Area (sq ft) 144.43
Q Total (cfs) 1666.75 | Flow (cfs) 1666.75
Top Width (ft) 29.67 | Top Width (ft) 29.67
Vel Total (ft/s) 11.54 | Avg. Vel. (ft/s) 11.54
Max Chl Dpth (ft) 6.64 | Hydr. Depth (ft) 4.87
Conv. Total (cfs) 12317.6 | Conv. (cfs) 12317.6
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 34.80
Min Ch ElI (ft) 992.72 | Shear (Ib/sq ft) 4.74
Alpha 1.00 | Stream Power (Ib/ft s) 522.21 0.00 0.00
Frctn Loss (ft) 0.53 | Cum Volume (acre-ft) 15.03 5.74 2.83
C & E Loss (ft) 0.53 | Cum SA (acres) 5.33 0.76 0.80
Plan: Plan 36 Chartiers Run 2 RS: 1200 Profile: 100yr Storm
E.G. Elev (ft) 1000.36 | Element Left OB Channel Right OB
Vel Head (ft) 0.29 | Wt. n-Val. 0.035 0.045 0.100
W.S. Elev (ft) 1000.07 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 209.23 131.58 154.27
E.G. Slope (ft/ft) 0.002465 | Area (sq ft) 209.23 131.58 154.27
Q Total (cfs) 1666.75 | Flow (cfs) 757.94 709.05 199.76
Top Width (ft) 180.51 | Top Width (ft) 92.71 21.62 66.18
Vel Total (ft/s) 3.37 | Avg. Vel. (ft/s) 3.62 5.39 1.29
Max Chl Dpth (ft) 6.79 | Hydr. Depth (ft) 2.26 6.09 2.33
Conv. Total (cfs) 33572.7 | Conv. (cfs) 15267.0 14282.1 4023.6
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 92.86 22.08 66.34
Min Ch ElI (ft) 993.28 | Shear (Ib/sq ft) 0.35 0.92 0.36
Alpha 1.63 | Stream Power (Ib/ft s) 583.58 0.00 0.00
Frctn Loss (ft) 0.20 | Cum Volume (acre-ft) 14.78 5.42 2.66
C & E Loss (ft) 0.02 | Cum SA (acres) 5.23 0.70 0.73
Plan: Plan 36 Chartiers Run 2 RS: 1100 Profile: 100yr Storm
E.G. Elev (ft) 1000.14 | Element Left OB Channel Right OB
Vel Head (ft) 0.23 | Wt. n-Val. 0.035 0.045
W.S. Elev (ft) 999.92 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 254.51 234.52
E.G. Slope (ft/ft) 0.001636 | Area (sq ft) 254.51 234.52
Q Total (cfs) 1666.75 | Flow (cfs) 622.17 1044.58
Top Width (ft) 183.70 | Top Width (ft) 149.77 33.93
Vel Total (ft/s) 3.41 | Avg. Vel. (ft/s) 2.44 4.45
Max Chl Dpth (ft) 9.16 | Hydr. Depth (ft) 1.70 6.91
Conv. Total (cfs) 41209.8 | Conv. (cfs) 15382.9 25826.9
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 149.83 38.50
Min Ch ElI (ft) 990.76 | Shear (Ib/sq ft) 0.17 0.62
Alpha 1.26 | Stream Power (Ib/ft s) 591.16 0.00 0.00
Frctn Loss (ft) 0.25 | Cum Volume (acre-ft) 14.25 5.00 2.48
C & E Loss (ft) 0.04 | Cum SA (acres) 4.95 0.64 0.65




Plan: Plan 36 Chartiers Run 2 RS: 1000 Profile: 100yr Storm
E.G. Elev (ft) 999.85 | Element Left OB Channel Right OB
Vel Head (ft) 0.58 | Wt. n-Val. 0.035 0.045 0.100
W.S. Elev (ft) 999.27 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 99.31 207.31 19.58
E.G. Slope (ft/ft) 0.004414 | Area (sq ft) 99.31 207.31 19.58
Q Total (cfs) 1666.75 | Flow (cfs) 263.32 1375.39 28.04
Top Width (ft) 153.87 | Top Width (ft) 108.95 34.35 10.57
Vel Total (ft/s) 5.11 | Avg. Vel. (ft/s) 2.65 6.63 1.43
Max Chl Dpth (ft) 6.66 | Hydr. Depth (ft) 0.91 6.04 1.85
Conv. Total (cfs) 25086.4 | Conv. (cfs) 3963.2 20701.2 422.0
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 108.97 39.42 11.20
Min Ch ElI (ft) 992.61 | Shear (Ib/sq ft) 0.25 1.45 0.48
Alpha 1.44 | Stream Power (Ib/ft s) 538.81 0.00 0.00
Frctn Loss (ft) 0.32 | Cum Volume (acre-ft) 13.85 4.50 2.46
C & E Loss (ft) 0.09 | Cum SA (acres) 4.65 0.56 0.64

Plan: Plan 36 Chartiers Run 2 RS: 900 Profile: 100yr Storm
E.G. Elev (ft) 999.44 | Element Left OB Channel Right OB
Vel Head (ft) 0.28 | Wt. n-Val. 0.035 0.045 0.100
W.S. Elev (ft) 999.16 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 134.51 162.10 269.34
E.G. Slope (ft/ft) 0.002489 | Area (sq ft) 134.51 162.10 269.34
Q Total (cfs) 1666.75 | Flow (cfs) 341.70 885.99 439.06
Top Width (ft) 209.39 | Top Width (ft) 102.36 24.68 82.35
Vel Total (ft/s) 2.95 | Avg. Vel. (ft/s) 2.54 5.47 1.63
Max Chl Dpth (ft) 8.13 | Hydr. Depth (ft) 1.31 6.57 3.27
Conv. Total (cfs) 33411.1 | Conv. (cfs) 6849.6 17760.2 8801.2
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 102.39 26.82 82.59
Min Ch ElI (ft) 991.03 | Shear (Ib/sq ft) 0.20 0.94 0.51
Alpha 2.06 | Stream Power (Ib/ft s) 600.84 0.00 0.00
Frctn Loss (ft) 0.21 | Cum Volume (acre-ft) 13.58 4.07 2.12
C & E Loss (ft) 0.02 | Cum SA (acres) 4.41 0.49 0.53

Plan: Plan 36 Chartiers Run 2 RS: 800 Profile: 100yr Storm
E.G. Elev (ft) 999.21 | Element Left OB Channel Right OB
Vel Head (ft) 0.23 | Wt. n-Val. 0.035 0.045 0.100
W.S. Elev (ft) 998.99 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 180.41 194.69 206.98
E.G. Slope (ft/ft) 0.001783 | Area (sq ft) 180.41 194.69 206.98
Q Total (cfs) 1666.75 | Flow (cfs) 423.68 928.33 314.74
Top Width (ft) 203.04 | Top Width (ft) 120.23 28.56 54.25
Vel Total (ft/s) 2.86 | Avg. Vel. (ft/s) 2.35 4.77 1.52
Max Chl Dpth (ft) 8.02 | Hydr. Depth (ft) 1.50 6.82 3.82
Conv. Total (cfs) 39476.4 | Conv. (cfs) 10034.7 21987.1 7454.6
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 120.31 30.78 54.85
Min Ch ElI (ft) 990.97 | Shear (Ib/sq ft) 0.17 0.70 0.42
Alpha 1.77 | Stream Power (Ib/ft s) 642.81 0.00 0.00
Frctn Loss (ft) 0.22 | Cum Volume (acre-ft) 13.22 3.66 1.58
C & E Loss (ft) 0.02 | Cum SA (acres) 4.15 0.43 0.37




Plan: Plan 36 Chartiers Run 2 RS: 700 Profile: 100yr Storm
E.G. Elev (ft) 998.97 | Element Left OB Channel Right OB
Vel Head (ft) 0.46 | Wt. n-Val. 0.035 0.045 0.100
W.S. Elev (ft) 998.51 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 158.54 211.03 6.10
E.G. Slope (ft/ft) 0.002726 | Area (sq ft) 158.54 211.03 6.10
Q Total (cfs) 1666.75 | Flow (cfs) 376.25 1285.07 5.43
Top Width (ft) 173.43 | Top Width (ft) 141.66 28.52 3.25
Vel Total (ft/s) 4.44 | Avg. Vel. (ft/s) 2.37 6.09 0.89
Max Chl Dpth (ft) 8.17 | Hydr. Depth (ft) 1.12 7.40 1.88
Conv. Total (cfs) 31926.1 | Conv. (cfs) 7207.0 24615.1 104.0
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 143.08 31.79 4.97
Min Ch ElI (ft) 990.34 | Shear (Ib/sq ft) 0.19 1.13 0.21
Alpha 1.52 | Stream Power (Ib/ft s) 614.49 0.00 0.00
Frctn Loss (ft) 0.09 | Cum Volume (acre-ft) 12.83 3.20 1.33
C & E Loss (ft) 0.12 | Cum SA (acres) 3.85 0.36 0.31

Plan: Plan 36 Chartiers Run 2 RS: 600 Profile: 100yr Storm
E.G. Elev (ft) 998.76 | Element Left OB Channel Right OB
Vel Head (ft) 0.06 | Wt. n-Val. 0.035 0.045 0.100
W.S. Elev (ft) 998.70 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 703.01 144.42 39.01
E.G. Slope (ft/ft) 0.000420 | Area (sq ft) 703.01 144.42 39.01
Q Total (cfs) 1666.75 | Flow (cfs) 1290.80 352.68 23.27
Top Width (ft) 261.72 | Top Width (ft) 229.14 19.71 12.87
Vel Total (ft/s) 1.88 | Avg. Vel. (ft/s) 1.84 2.44 0.60
Max Chl Dpth (ft) 7.85 | Hydr. Depth (ft) 3.07 7.33 3.03
Conv. Total (cfs) 81352.8 | Conv. (cfs) 63003.2 17214.0 1135.7
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 229.22 21.06 14.23
Min Ch ElI (ft) 990.85 | Shear (Ib/sq ft) 0.08 0.18 0.07
Alpha 1.10 | Stream Power (Ib/ft s) 649.16 0.00 0.00
Frctn Loss (ft) 0.06 | Cum Volume (acre-ft) 11.84 2.79 1.28
C & E Loss (ft) 0.01 | Cum SA (acres) 3.43 0.31 0.29

Plan: Plan 36 Chartiers Run 2 RS: 500 Profile: 100yr Storm
E.G. Elev (ft) 998.69 | Element Left OB Channel Right OB
Vel Head (ft) 0.13 | Wt. n-Val. 0.035 0.045 0.100
W.S. Elev (ft) 998.56 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 467.05 154.16 16.95
E.G. Slope (ft/ft) 0.001000 | Area (sq ft) 467.05 154.16 16.95
Q Total (cfs) 1666.75 | Flow (cfs) 1065.68 588.18 12.89
Top Width (ft) 236.56 | Top Width (ft) 210.72 20.00 5.84
Vel Total (ft/s) 2.61 | Avg. Vel. (ft/s) 2.28 3.82 0.76
Max Chl Dpth (ft) 8.76 | Hydr. Depth (ft) 2.22 7.71 2.90
Conv. Total (cfs) 52709.1 | Conv. (cfs) 33700.9 18600.5 407.7
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 210.78 22.07 8.23
Min Ch ElI (ft) 989.80 | Shear (Ib/sq ft) 0.14 0.44 0.13
Alpha 1.24 | Stream Power (Ib/ft s) 626.63 0.00 0.00
Frctn Loss (ft) 0.11 | Cum Volume (acre-ft) 10.50 2.45 1.22
C & E Loss (ft) 0.00 | Cum SA (acres) 2.92 0.26 0.27




Plan: Plan 36 Chartiers Run 2 RS: 400 Profile: 100yr Storm
E.G. Elev (ft) 998.58 | Element Left OB Channel Right OB
Vel Head (ft) 0.16 | Wt. n-Val. 0.035 0.045 0.100
W.S. Elev (ft) 998.42 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 398.30 179.44 7.99
E.G. Slope (ft/ft) 0.001308 | Area (sq ft) 398.30 179.44 7.99
Q Total (cfs) 1666.75 | Flow (cfs) 934.05 727.39 5.31
Top Width (ft) 240.51 | Top Width (ft) 210.72 25.09 4.70
Vel Total (ft/s) 2.85 | Avg. Vel. (ft/s) 2.35 4.05 0.67
Max Chl Dpth (ft) 7.85 | Hydr. Depth (ft) 1.89 7.15 1.70
Conv. Total (cfs) 46082.9 | Conv. (cfs) 25824.8 201111 146.9
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 211.04 28.70 5.80
Min Ch ElI (ft) 990.57 | Shear (Ib/sq ft) 0.15 0.51 0.11
Alpha 1.27 | Stream Power (Ib/ft s) 605.13 0.00 0.00
Frctn Loss (ft) 0.11 | Cum Volume (acre-ft) 9.50 2.06 1.19
C & E Loss (ft) 0.01 | Cum SA (acres) 2.44 0.21 0.26

Plan: Plan 36 Chartiers Run 2 RS: 300 Profile: 100yr Storm
E.G. Elev (ft) 998.46 | Element Left OB Channel Right OB
Vel Head (ft) 0.13 | Wt. n-Val. 0.035 0.045 0.100
W.S. Elev (ft) 998.32 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 408.76 197.89 51.65
E.G. Slope (ft/ft) 0.001016 | Area (sq ft) 408.76 197.89 51.65
Q Total (cfs) 1666.75 | Flow (cfs) 893.87 730.04 42.84
Top Width (ft) 247.24 | Top Width (ft) 198.59 26.98 21.67
Vel Total (ft/s) 2.53 | Avg. Vel. (ft/s) 2.19 3.69 0.83
Max Chl Dpth (ft) 8.17 | Hydr. Depth (ft) 2.06 7.33 2.38
Conv. Total (cfs) 52299.1 | Conv. (cfs) 28047.9 22907.1 1344.1
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 198.93 30.15 22.28
Min Ch ElI (ft) 990.15 | Shear (Ib/sq ft) 0.13 0.42 0.15
Alpha 1.33 | Stream Power (Ib/ft s) 578.12 0.00 0.00
Frctn Loss (ft) 0.06 | Cum Volume (acre-ft) 8.58 1.63 1.12
C & E Loss (ft) 0.02 | Cum SA (acres) 1.97 0.15 0.23

Plan: Plan 36 Chartiers Run 2 RS: 200 Profile: 100yr Storm
E.G. Elev (ft) 998.37 | Element Left OB Channel Right OB
Vel Head (ft) 0.06 | Wt. n-Val. 0.035 0.045 0.100
W.S. Elev (ft) 998.31 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 665.29 162.59 124.12
E.G. Slope (ft/ft) 0.000431 | Area (sq ft) 665.29 162.59 124.12
Q Total (cfs) 1666.75 | Flow (cfs) 1150.24 415,51 101.01
Top Width (ft) 290.08 | Top Width (ft) 242.00 20.46 27.62
Vel Total (ft/s) 1.75 | Avg. Vel. (ft/s) 1.73 2.56 0.81
Max Chl Dpth (ft) 8.82 | Hydr. Depth (ft) 2.75 7.95 4.49
Conv. Total (cfs) 80289.2 | Conv. (cfs) 55408.1 20015.5 4865.5
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 242.13 22.59 28.97
Min Ch ElI (ft) 989.49 | Shear (Ib/sq ft) 0.07 0.19 0.12
Alpha 1.22 | Stream Power (Ib/ft s) 581.57 0.00 0.00
Frctn Loss (ft) 0.02 | Cum Volume (acre-ft) 7.34 1.22 0.92
C & E Loss (ft) 0.01 | Cum SA (acres) 1.46 0.10 0.17




Plan: Plan 36 Chartiers Run 2 RS: 100 Profile: 100yr Storm
E.G. Elev (ft) 998.34 | Element Left OB Channel Right OB
Vel Head (ft) 0.03 | Wt. n-Val. 0.035 0.045 0.100
W.S. Elev (ft) 998.31 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 1071.71 165.18 147.51
E.G. Slope (ft/ft) 0.000160 | Area (sq ft) 1071.71 165.18 147.51
Q Total (cfs) 1666.75 | Flow (cfs) 1338.46 261.83 66.46
Top Width (ft) 361.50 | Top Width (ft) 301.98 20.50 39.02
Vel Total (ft/s) 1.20 | Avg. Vel. (ft/s) 1.25 1.59 0.45
Max Chl Dpth (ft) 8.37 | Hydr. Depth (ft) 3.55 8.06 3.78
Conv. Total (cfs) 131794.3 | Conv. (cfs) 105835.8 20703.2 5255.3
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 302.09 22.34 39.73
Min Ch ElI (ft) 989.94 | Shear (Ib/sq ft) 0.04 0.07 0.04
Alpha 1.14 | Stream Power (Ib/ft s) 609.02 0.00 0.00
Frctn Loss (ft) 0.01 | Cum Volume (acre-ft) 5.35 0.84 0.61
C & E Loss (ft) 0.00 | Cum SA (acres) 0.84 0.05 0.09

Plan: Plan 36 Chartiers Run 2 RS: 000 Profile: 100yr Storm
E.G. Elev (ft) 998.32 | Element Left OB Channel Right OB
Vel Head (ft) 0.01 | Wt. n-Val. 0.035 0.045 0.100
W.S. Elev (ft) 998.31 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 1561.94 179.34 171.62
E.G. Slope (ft/ft) 0.000079 | Area (sq ft) 1561.94 179.34 171.62
Q Total (cfs) 1666.75 | Flow (cfs) 1397.43 211.98 57.33
Top Width (ft) 492.41 | Top Width (ft) 428.26 22.09 42.07
Vel Total (ft/s) 0.87 | Avg. Vel. (ft/s) 0.89 1.18 0.33
Max Chl Dpth (ft) 8.43 | Hydr. Depth (ft) 3.65 8.12 4.08
Conv. Total (cfs) 187218.4 | Conv. (cfs) 156967.2 23811.1 6440.1
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 428.88 22.24 42.76
Min Ch ElI (ft) 989.88 | Shear (Ib/sq ft) 0.02 0.04 0.02
Alpha 1.12 | Stream Power (Ib/ft s) 711.90 0.00 0.00
Frctn Loss (ft) 0.04 | Cum Volume (acre-ft) 2.33 0.44 0.24
C & E Loss (ft) 0.07 | Cum SA (acres)

Plan: Plan 36 Chartiers Run 1 RS: 690 Profile: 100yr Storm
E.G. Elev (ft) 998.22 | Element Left OB Channel Right OB
Vel Head (ft) 0.67 | Wt. n-Val. 0.100 0.045 0.100
W.S. Elev (ft) 997.55 | Reach Len. (ft) 690.00 690.00 690.00
Crit W.S. (ft) Flow Area (sq ft) 464.74 207.54 37.09
E.G. Slope (ft/ft) 0.004457 | Area (sq ft) 464.74 207.54 37.09
Q Total (cfs) 2950.00 | Flow (cfs) 1164.02 1723.84 62.14
Top Width (ft) 156.49 | Top Width (ft) 114.67 26.16 15.66
Vel Total (ft/s) 4.16 | Avg. Vel. (ft/s) 2.50 8.31 1.68
Max Chl Dpth (ft) 8.58 | Hydr. Depth (ft) 4.05 7.93 2.37
Conv. Total (cfs) 44189.1 | Conv. (cfs) 17436.3 25822.0 930.8
Length Wtd. (ft) 690.00 | Wetted Per. (ft) 115.83 28.37 16.89
Min Ch ElI (ft) 988.97 | Shear (Ib/sq ft) 1.12 2.04 0.61
Alpha 2.48 | Stream Power (Ib/ft s) 425.67 0.00 0.00
Frctn Loss (ft) 1.20 | Cum Volume (acre-ft) 8.17 4.76 3.73
C & E Loss (ft) 0.15 | Cum SA (acres) 1.93 0.55 0.76




Plan: Plan 36 Chartiers Run

1 RS: 000 Profile: 100yr Storm

E.G. Elev (ft) 996.87 | Element Left OB Channel Right OB
Vel Head (ft) 0.17 | Wt. n-Val. 0.100 0.045 0.100
W.S. Elev (ft) 996.70 | Reach Len. (ft)
Crit W.S. (ft) 992.88 | Flow Area (sq ft) 567.43 393.95 434.39
E.G. Slope (ft/ft) 0.000916 | Area (sq ft) 567.43 393.95 434.39
Q Total (cfs) 2950.00 | Flow (cfs) 682.34 1672.94 594.71
Top Width (ft) 252.74 | Top Width (ft) 129.14 43.00 80.60
Vel Total (ft/s) 2.11 | Avg. Vel. (ft/s) 1.20 4.25 1.37
Max Chl Dpth (ft) 11.00 | Hydr. Depth (ft) 4.39 9.16 5.39
Conv. Total (cfs) 97482.9 | Conv. (cfs) 22548.1 55282.5 19652.3
Length Wtd. (ft) Wetted Per. (ft) 129.75 44.97 81.77
Min Ch ElI (ft) 985.70 | Shear (Ib/sq ft) 0.25 0.50 0.30
Alpha 2.45 | Stream Power (Ib/ft s) 2222.00 0.00 0.00
Frctn Loss (ft) Cum Volume (acre-ft)
C & E Loss (ft) Cum SA (acres)

Plan: Plan 36 Westland Run 3 RS: 700 Profile: 100yr Storm
E.G. Elev (ft) 1000.70 | Element Left OB Channel Right OB
Vel Head (ft) 0.17 | Wt. n-Val. 0.100 0.045 0.100
W.S. Elev (ft) 1000.53 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 386.70 176.84 133.83
E.G. Slope (ft/ft) 0.001310 | Area (sq ft) 386.70 176.84 133.83
Q Total (cfs) 1283.25 | Flow (cfs) 424.64 746.92 111.69
Top Width (ft) 224.94 | Top Width (ft) 132.39 24.11 68.44
Vel Total (ft/s) 1.84 | Avg. Vel. (ft/s) 1.10 4.22 0.83
Max Chl Dpth (ft) 8.01 | Hydr. Depth (ft) 2.92 7.33 1.96
Conv. Total (cfs) 35453.0 | Conv. (cfs) 11731.8 20635.5 3085.7
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 132.55 26.62 69.24
Min Ch ElI (ft) 992.52 | Shear (Ib/sq ft) 0.24 0.54 0.16
Alpha 3.20 | Stream Power (Ib/ft s) 453.67 0.00 0.00
Frctn Loss (ft) 0.11 | Cum Volume (acre-ft) 7.04 3.82 8.59
C & E Loss (ft) 0.02 | Cum SA (acres) 1.98 0.36 2.06

Plan: Plan 36 Westland Run 3 RS: 600 Profile: 100yr Storm
E.G. Elev (ft) 1000.57 | Element Left OB Channel Right OB
Vel Head (ft) 0.12 | Wt. n-Val. 0.100 0.045 0.100
W.S. Elev (ft) 1000.45 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 285.67 143.75 428.32
E.G. Slope (ft/ft) 0.000988 | Area (sq ft) 285.67 143.75 428.32
Q Total (cfs) 1283.25 | Flow (cfs) 282.92 567.00 433.33
Top Width (ft) 243.11 | Top Width (ft) 91.65 18.09 133.37
Vel Total (ft/s) 1.50 | Avg. Vel. (ft/s) 0.99 3.94 1.01
Max Chl Dpth (ft) 8.84 | Hydr. Depth (ft) 3.12 7.95 3.21
Conv. Total (cfs) 40835.9 | Conv. (cfs) 9003.3 18043.2 13789.4
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 92.48 19.40 134.31
Min Ch ElI (ft) 991.61 | Shear (Ib/sq ft) 0.19 0.46 0.20
Alpha 3.32 | Stream Power (Ib/ft s) 400.80 0.00 0.00
Frctn Loss (ft) 0.11 | Cum Volume (acre-ft) 6.27 3.45 7.94
C & E Loss (ft) 0.01 | Cum SA (acres) 1.72 0.31 1.83




Plan: Plan 36 Westland Run

3 RS: 500 Profile: 100yr Storm

E.G. Elev (ft) 1000.46 | Element Left OB Channel Right OB
Vel Head (ft) 0.19 | Wt. n-Val. 0.100 0.045 0.100
W.S. Elev (ft) 1000.27 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 393.35 175.88 90.11
E.G. Slope (ft/ft) 0.001148 | Area (sq ft) 393.35 175.88 90.11
Q Total (cfs) 1283.25 | Flow (cfs) 412.67 770.75 99.82
Top Width (ft) 178.02 | Top Width (ft) 130.10 21.37 26.55
Vel Total (ft/s) 1.95 | Avg. Vel. (ft/s) 1.05 4.38 1.11
Max Chl Dpth (ft) 8.67 | Hydr. Depth (ft) 3.02 8.23 3.39
Conv. Total (cfs) 37878.0 | Conv. (cfs) 12181.0 22750.5 2946.5
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 130.75 22.69 27.60
Min Ch ElI (ft) 991.60 | Shear (Ib/sq ft) 0.22 0.56 0.23
Alpha 3.16 | Stream Power (Ib/ft s) 382.90 0.00 0.00
Frctn Loss (ft) 0.09 | Cum Volume (acre-ft) 5.49 3.08 7.35
C & E Loss (ft) 0.03 | Cum SA (acres) 1.47 0.27 1.65
Plan: Plan 36 Westland Run 3 RS: 400 Profile: 100yr Storm
E.G. Elev (ft) 1000.34 | Element Left OB Channel Right OB
Vel Head (ft) 0.10 | Wt. n-Val. 0.100 0.045 0.100
W.S. Elev (ft) 1000.24 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 571.85 180.75 89.49
E.G. Slope (ft/ft) 0.000716 | Area (sq ft) 571.85 180.75 89.49
Q Total (cfs) 1283.25 | Flow (cfs) 587.31 626.66 69.29
Top Width (ft) 189.61 | Top Width (ft) 137.02 20.15 32.45
Vel Total (ft/s) 1.52 | Avg. Vel. (ft/s) 1.03 3.47 0.77
Max Chl Dpth (ft) 9.77 | Hydr. Depth (ft) 4.17 8.97 2.76
Conv. Total (cfs) 47972.3 | Conv. (cfs) 21955.5 23426.7 2590.1
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 137.68 23.24 32.92
Min Ch ElI (ft) 990.47 | Shear (Ib/sq ft) 0.19 0.35 0.12
Alpha 2.75 | Stream Power (Ib/ft s) 327.35 0.00 0.00
Frctn Loss (ft) 0.08 | Cum Volume (acre-ft) 4.38 2.67 7.14
C & E Loss (ft) 0.00 | Cum SA (acres) 1.16 0.22 1.58
Plan: Plan 36 Westland Run 3 RS: 300 Profile: 100yr Storm
E.G. Elev (ft) 1000.26 | Element Left OB Channel Right OB
Vel Head (ft) 0.11 | Wt. n-Val. 0.100 0.045 0.100
W.S. Elev (ft) 1000.14 | Reach Len. (ft) 8.00 8.00 8.00
Crit W.S. (ft) 996.31 | Flow Area (sq ft) 565.91 159.84 163.71
E.G. Slope (ft/ft) 0.000910 | Area (sq ft) 565.91 159.84 163.71
Q Total (cfs) 1283.25 | Flow (cfs) 576.30 607.76 99.19
Top Width (ft) 286.54 | Top Width (ft) 164.60 18.13 103.80
Vel Total (ft/s) 1.44 | Avg. Vel. (ft/s) 1.02 3.80 0.61
Max Chl Dpth (ft) 9.29 | Hydr. Depth (ft) 3.44 8.82 1.58
Conv. Total (cfs) 42535.9 | Conv. (cfs) 19102.7 20145.4 3287.8
Length Wtd. (ft) 8.00 | Wetted Per. (ft) 165.28 21.44 104.19
Min Ch ElI (ft) 990.85 | Shear (Ib/sq ft) 0.19 0.42 0.09
Alpha 3.53 | Stream Power (Ib/ft s) 382.06 0.00 0.00
Frctn Loss (ft) 0.02 | Cum Volume (acre-ft) 3.07 2.28 6.85
C & E Loss (ft) 0.01 | Cum SA (acres) 0.82 0.18 1.42




Plan: Plan 36 Westland Run 3 RS:292 BR U Profile: 100yr Storm
E.G. Elev (ft) 1000.23 | Element Left OB Channel Right OB
Vel Head (ft) 0.22 | Wt. n-Val. 0.100 0.045 0.100
W.S. Elev (ft) 1000.01 | Reach Len. (ft) 16.00 16.00 16.00
Crit W.S. (ft) 999.37 | Flow Area (sq ft) 279.38 118.09 109.99
E.G. Slope (ft/ft) 0.009425 | Area (sq ft) 279.38 118.09 109.99
Q Total (cfs) 1283.25 | Flow (cfs) 521.63 610.28 151.34
Top Width (ft) 280.20 | Top Width (ft) 164.32 18.13 97.74
Vel Total (ft/s) 2.53 | Avg. Vel. (ft/s) 1.87 5.17 1.38
Max Chl Dpth (ft) 9.16 | Hydr. Depth (ft) 1.70 6.51 1.13
Conv. Total (cfs) 13217.9 | Conv. (cfs) 5373.0 6286.1 1558.9
Length Wtd. (ft) 16.00 | Wetted Per. (ft) 194.60 57.70 118.16
Min Ch ElI (ft) 990.85 | Shear (Ib/sq ft) 0.84 1.20 0.55
Alpha 2.24 | Stream Power (Ib/ft s) 382.06 0.00 0.00
Frctn Loss (ft) 0.23 | Cum Volume (acre-ft) 2.99 2.26 6.83
C & E Loss (ft) 0.04 | Cum SA (acres) 0.79 0.17 1.40

Plan: Plan 36 Westland Run 3 RS:292 BRD Profile: 100yr Storm
E.G. Elev (ft) 999.97 | Element Left OB Channel Right OB
Vel Head (ft) 0.59 | Wt. n-Val. 0.100 0.045 0.100
W.S. Elev (ft) 999.37 | Reach Len. (ft) 1.00 1.00 1.00
Crit W.S. (ft) 999.37 | Flow Area (sq ft) 175.43 106.58 56.89
E.G. Slope (ft/ft) 0.023470 | Area (sq ft) 175.43 106.58 56.89
Q Total (cfs) 1283.25 | Flow (cfs) 375.98 811.66 95.62
Top Width (ft) 250.56 | Top Width (ft) 163.00 18.13 69.43
Vel Total (ft/s) 3.79 | Avg. Vel. (ft/s) 2.14 7.62 1.68
Max Chl Dpth (ft) 8.52 | Hydr. Depth (ft) 1.08 5.88 0.82
Conv. Total (cfs) 8376.3 | Conv. (cfs) 2454.2 5298.0 624.1
Length Wtd. (ft) 1.00 | Wetted Per. (ft) 193.14 57.70 89.84
Min Ch ElI (ft) 990.85 | Shear (Ib/sq ft) 1.33 2.71 0.93
Alpha 2.67 | Stream Power (Ib/ft s) 382.06 0.00 0.00
Frctn Loss (ft) 0.01 | Cum Volume (acre-ft) 291 2.22 6.80
C & E Loss (ft) 0.00 | Cum SA (acres) 0.73 0.17 1.37

Plan: Plan 36 Westland Run 3 RS: 275 Profile: 100yr Storm
E.G. Elev (ft) 998.68 | Element Left OB Channel Right OB
Vel Head (ft) 0.60 | Wt. n-Val. 0.100 0.045 0.100
W.S. Elev (ft) 998.07 | Reach Len. (ft) 75.00 75.00 75.00
Crit W.S. (ft) Flow Area (sq ft) 231.25 122.29 41.89
E.G. Slope (ft/ft) 0.004896 | Area (sq ft) 231.25 122.29 41.89
Q Total (cfs) 1283.25 | Flow (cfs) 319.62 902.13 61.51
Top Width (ft) 193.34 | Top Width (ft) 150.60 18.13 24.62
Vel Total (ft/s) 3.25 | Avg. Vel. (ft/s) 1.38 7.38 1.47
Max Chl Dpth (ft) 7.22 | Hydr. Depth (ft) 1.54 6.75 1.70
Conv. Total (cfs) 18339.2 | Conv. (cfs) 4567.7 12892.4 879.0
Length Wtd. (ft) 75.00 | Wetted Per. (ft) 150.88 21.44 24.96
Min Ch ElI (ft) 990.85 | Shear (Ib/sq ft) 0.47 1.74 0.51
Alpha 3.69 | Stream Power (Ib/ft s) 382.06 0.00 0.00
Frctn Loss (ft) 0.12 | Cum Volume (acre-ft) 291 2.21 6.79
C & E Loss (ft) 0.16 | Cum SA (acres) 0.72 0.17 1.37




Plan: Plan 36 Westland Run

3 RS: 200 Profile: 100yr Storm

E.G. Elev (ft) 998.40 | Element Left OB Channel Right OB
Vel Head (ft) 0.09 | Wt. n-Val. 0.100 0.045 0.035
W.S. Elev (ft) 998.32 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 412.73 175.49 224.24
E.G. Slope (ft/ft) 0.000740 | Area (sq ft) 412.73 175.49 224.24

Q Total (cfs) 1283.25 | Flow (cfs) 311.04 549.78 422.43
Top Width (ft) 292.69 | Top Width (ft) 161.96 23.22 107.51
Vel Total (ft/s) 1.58 | Avg. Vel. (ft/s) 0.75 3.13 1.88
Max Chl Dpth (ft) 8.70 | Hydr. Depth (ft) 2.55 7.56 2.09
Conv. Total (cfs) 47186.7 | Conv. (cfs) 11437.3 20216.0 15533.4
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 162.06 26.93 107.60
Min Ch ElI (ft) 989.62 | Shear (Ib/sq ft) 0.12 0.30 0.10
Alpha 2.21 | Stream Power (Ib/ft s) 467.71 0.00 0.00
Frctn Loss (ft) 0.03 | Cum Volume (acre-ft) 2.35 1.96 6.57

C & E Loss (ft) 0.02 | Cum SA (acres) 0.45 0.13 1.26

Plan: Plan 36 Westland Run 3 RS: 100 Profile: 100yr Storm

E.G. Elev (ft) 998.36 | Element Left OB Channel Right OB
Vel Head (ft) 0.02 | Wt. n-Val. 0.100 0.045 0.035
W.S. Elev (ft) 998.34 | Reach Len. (ft) 100.00 100.00 100.00
Crit W.S. (ft) Flow Area (sq ft) 179.70 233.48 902.03
E.G. Slope (ft/ft) 0.000133 | Area (sq ft) 179.70 233.48 902.03

Q Total (cfs) 1283.25 | Flow (cfs) 52.86 321.20 909.19
Top Width (ft) 414.15 | Top Width (ft) 79.38 30.30 304.48
Vel Total (ft/s) 0.98 | Avg. Vel. (ft/s) 0.29 1.38 1.01
Max Chl Dpth (ft) 9.18 | Hydr. Depth (ft) 2.26 7.71 2.96
Conv. Total (cfs) 111447.2 | Conv. (cfs) 4590.9 27895.1 78961.2
Length Wtd. (ft) 100.00 | Wetted Per. (ft) 79.71 33.92 304.67
Min Ch ElI (ft) 989.16 | Shear (Ib/sq ft) 0.02 0.06 0.02
Alpha 1.26 | Stream Power (Ib/ft s) 543.23 0.00 0.00
Frctn Loss (ft) 0.01 | Cum Volume (acre-ft) 1.67 1.49 5.27

C & E Loss (ft) 0.00 | Cum SA (acres) 0.18 0.07 0.79

Plan: Plan 36 Westland Run 3 RS: 000 Profile: 100yr Storm

E.G. Elev (ft) 998.35 | Element Left OB Channel Right OB
Vel Head (ft) 0.01 | Wt. n-Val. 0.100 0.045 0.035
W.S. Elev (ft) 998.34 | Reach Len. (ft) 170.00 170.00 170.00
Crit W.S. (ft) Flow Area (sq ft) 180.20 263.22 1343.78
E.G. Slope (ft/ft) 0.000056 | Area (sq ft) 180.20 263.22 1343.78
Q Total (cfs) 1283.25 | Flow (cfs) 36.16 260.39 986.70
Top Width (ft) 483.70 | Top Width (ft) 73.60 30.28 379.82
Vel Total (ft/s) 0.72 | Avg. Vel. (ft/s) 0.20 0.99 0.73
Max Chl Dpth (ft) 9.47 | Hydr. Depth (ft) 2.45 8.69 3.54
Conv. Total (cfs) 172227.5 | Conv. (cfs) 4853.0 34947.8 132426.7
Length Wtd. (ft) 170.00 | Wetted Per. (ft) 73.85 32.65 379.97
Min Ch ElI (ft) 988.87 | Shear (Ib/sq ft) 0.01 0.03 0.01
Alpha 1.19 | Stream Power (Ib/ft s) 645.48 0.00 0.00
Frctn Loss (ft) 0.07 | Cum Volume (acre-ft) 1.26 0.92 2.69
C & E Loss (ft) 0.07 | Cum SA (acres)
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Select river station for cross section ediling.
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Select river station for cross section ediling.
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