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EXECUTIVE SUMMARY 

Introduction 

On March 5, 1984, the cities of Friendswood and League City, Texas commissioned 

Bernard Johnson Incorporated to conduct a hydrologic and hydraulic analysis of the 

Clear Creek watershed. The purpose of the study was to determine the effects of 

implementing a portion of the federally authorized project along Clear Creek between 

State Highway 3 (S.H. 3) and Farm-to-Market Road 528 (F.M. 528). 

General Methodology 

This study was conducted by utilizing the state-of-the-art computer modeling tech­

niques developed by the U.S. Army Corps of Engineers and other recognized 

engineering procedures. Field investigations were made to verify the existing 

hydraulic information originally developed by the Corps of Engineers for the flood 

control project of Clear Creek. For study purposes the second outlet from Clear Lake 

to Galveston Bay, which is proposed to be constructed by the Harris County Flood 

Control District, shall be assumed to be in place prior to upstream improvements along 

Clear Creek. 

Findings and Conclusions 

A. Under existing conditions there are approximately 2,645 acres of land between 

S.H. 3 and the Galveston County/Brazoria County line that are inundated due to 

flooding along the main channel of Clear Creek resulting from the occurrence of 

the 10-year frequency storm. 

B. Construction of the proposed improvements will result in lowering the 10-year 

flood elevations approximately 0-7 feet between S.H. 3 and F.M. 528. The 

proposed improvements will remove from the 10-year floodplain approximately 

30 percent of the land between S.H. 3 and F.M. 528, and 10 percent of the land 

between F.M. 528 and the Galveston County/Brazoria County line. 
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C. For existing and future watershed conditions, respectively, the average annual 

damages incurred throughout the study area will be reduced by approximately 30 

and 10 percent, and approximately 250 and 180 existing structures will be 

removed from the 10-year floodplain as a result of construction of the proposed 

improvements. 

D. The total cost of the improvements proposed as a result of this study is 

approximately $21,223,000. 

Recommendations 

A. That the proposed improvements be constructed. 

B. That further improvements to Clear Creek, upstream of the reach investigated 

in this report, be investigated and evaluated. 

Bernard Johnson Incorporated 
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1.0 INTRODUCTION 

1.1. Authorization 

This report was prepared in accordance with the letter agreement between the 

cities of Friendswood and League City, Texas ("Cities") and Bernard Johnson 

Incorporated (BJ1), dated March 5, 1984, for conduct of a hydrologic and 

hydraulic analysis of Clear Creek. The report describes the results of that 

analysis. 

1.2 Objective and Scope 

The scope of services as defined in the letter agreement is as follows: 

A. Prepare application for a flood control planning contract between the 

Cities and the Texas Department of Water Resources (TDWR), the contract 

to be funded from the TDWR Research and Planning Fund. Represent the 

Cities, as required, in correspondence, meetings, etc. prior to final Board 

decision on the application. No further work is to be undertaken pending 

advice of favorable Board action and then only if such work is within the 

scope of the Cities' contract with TDWR. 

B. Hold Project start-up meeting with the Cities, establish lines of 

communication and coordination, discuss scheduling, etc. 

C. Collect available pertinent data on the Clear Creek watershed from the 

District and from the Galveston District office of the U. S. Army Corps of 

Engineers, such as hydrology and hydraulic models, flood maps, aerial 

photos and maps, design memorandums, survey data, etc. Conduct field 

reconnaissance of watershed area to be investigated. Review and evaluate 

data and determine additional requirements, if any, and advise the Cities 

of results. 

D. Assess existing watershed conditions under 10 year storm frequency. 

1 
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1. Establish available hydrology/hydraulic models on in-house computer 

and update as required to reflect known existing conditions. 

2. Develop flood flows, flood maps and flood profiles, define floodplains 

and evaluate flood damage potential. 

3. Review findings with the Cities. 

E. Develop program of improvements. 

1. Again utilizing the hydrology/hydraulic models and the existing 

conditions information developed in item 0, determine the design 

storm frequency to be used and test various improvements on the 

model to identify those which offer significant damage reduction 

within the project cost parameter and without imposing the hazard of 

increased downstream damage. 

2. Determine that all improvements selected for inclusion in the 

program are within the scope of the Corps of Engineers improvement 

project for Clear Creek. 

3. Prepare flood profiles and floodplain maps for the improved 

condition, taking into consideration all proposed improvements. 

4. Review findings with the Cities. 

F. Present the recommended results of the investigation in a bound report, all 

improvements to be prioritized and described and sketched in sufficient 

detail to permit design engineers to prepare detailed plans and speci­

fications for construction without further hydrologic/hydraulic investi-

gation or study. Construction cost estimates for all recommended 

improvements would be included. The report will also contain a map(s) 

which will comparatively depict the floodplains resulting from a 10 year 

storm (and other storm events, such as 5 year, 25 year, etc., as may be 

desired) under: 
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1. Existing conditions, 

2. Improved conditions contemplated by this plan, 

3. Improved conditions contemplated by the Corps of Engineers' 

authorized plan for Clear Creek. 

G. Assist the Cities, as desired, in preparing information for dissemination to 

the public and in making presentations to elected officials and/or at public 

meetings. 

H. Assist the Cities in preparation of permit applications to enable improve­

ments to be constructed. Take follow-up actions, as required, aimed at 

securing approval of the applications by cognizant governmental agencies. 

Subsequent to the agreement between the Cities and BJI, on July 2, 1984 the Cities 

entered into an agreement with Texas Department of Water Resources to obtain 

financial assistance for the hydrologic and hydraulic analysis of Clear Creek. This 

financial assistance was made possible through the Water Conservation, Water Quality, 

and Water Development Planning and Research, and Flood Control Planning Fund. The 

scope of services to be furnished by the Cities under this agreement modified the 

scope of services between the Cities and BJI as follows: 

A. Conduct public meetings to solicit comments from the general public as to 

the scope and content of the drainage study. 

B. Obtain additional field surveys where necessary to update the hydrologic 

and hydraulic models for current watershed conditions. 

C. Develop preliminary flood control channel designs to contain the IO-year 

frequency flood event within banks. 

D. Estimate the potential flood damage reduction expected from the proposed 

improvements. This task will be limited to calculating the reduction in 

floodplain surface area. 

3 

Bernard Johnson Incorporated 



On September 25, 1984 a meeting was held at the Friendswood City Hall to discuss 

recent correspondence received by the City of Friendswood from the Corps of 

Engineers. The correspondence stated the status of the federal project along Clear 

Creek and included a revised cost estimate for the federal project. The federal 

project total cost is now estimated at $120 million, up approximately $28 million from 

the last estimate. 

As previously stated, the purpose of this study was to determine the improvements 

which offer significant damage reduction within a project cost of $10-12 million 

dollars. This project cost limitation was based upon an earlier estimate of the cost of 

the federal proje~t between F.M. 528 and S.H. 3. In light of the recently revised 

federal project cost estimate, it was agreed that this drainage study would investigate 

the effects of the improvements identified in the federal project between F.M. 528 

and S.H. 3 with the requirement that such improvements would not impose a hazard of 

increased downstream damage. Estimate of the construction cost for those improve­

ments would be calculated. 

Discussions of the detailed hydrologic and hydraulic analysis along with the 

recommended improvements and estimated construction costs are outlined in the 

following sections. 

Bernard Johnson Incorporated 



2.0 GENERAL INFORMA nON 

2.1 Background 

Since 1930, major rainfall events have occurred within the Clear Creek water­

shed, causing widespread flooding throughout the watershed. In July 1979, 

tropical storm Claudette deposited between 10 and 20 inches of rain throughout 

the watershed resulting in flood damages estimated at $95 million dollars.(2) 

Recognizing the existing flooding potential of the Clear Creek watershed, the 

federal government had initiated planning studies to investigate the improve­

ments necessary to reduce the flooding throughout the watershed. In 1968, the 

U.S. Congress authorized a flood control improvement plan for Clear Creek, 

upstream of Clear Lake. The improved channel, designed to convey the 1 DO-year 

flood flows within channel banks, would be approximately 31 miles in length, 

thereby reducing the natural channel length by 10 miles. 

In January 1974, the U.S. Army Corps of Engineers held a public meeting to 

discuss the federally authorized plan. There was public expression of a strong 

desire to develop a plan which would provide flood protection with minimal 

disturbance to the natural environment. Additionally, residents in the Clear 

Lake area requested that the project include additional outlet capacity from 

Clear Lake to Galveston Bay to offset the potential increase in flooding around 

the lake that would be caused by upstream drainage improvements. 

Subsequent to the January 1974 public meeting, numerous flood control alter­

natives were investigated, such as reduced levels of flood protection, channel 

bypasses around populated areas, and reducing the total length of improved 

channels. The current plan is commonly referred to as the "Modified 10-Year 

Channel". This plan consists of approximately 23 miles of improved channel 

upstream of Clear Lake, designed to provide flood protection against the 10-year 

frequency flood. Non-structural measures, such as floodplain management of the 

residual 100-year floodplain, are recommended. Additionally, a second outlet 

between Clear Lake and Galveston Bay is proposed. The federal project is now 

in the design phase, and construction plans and specifications are being prepared 
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for the first phase of construction between the headwaters of Clear Lake 

upstream to the S.H. 3 crossing. No appropriations for construction have been 

made to date. 

On September 27, 1983 the City of Friendswood held a public meeting of local, 

state and federal officials to discuss the status of the Corps of Engineers' Clear 

Creek flood control project. At that time, federal budgetary reductions were 

anticipated and the likelihood of Congress appropriating funds for "new 

construction starts" of water-related projects appeared remote. Realizing these 

Congressional sentiments and the future implications upon the Clear Creek 

project, the City of Friendswood proposed participation from local communities 

along Clear Creek to finance the cost of an independent engineering study of the 

Clear Creek watershed. This study, designated as the Clear Creek Safety Valve 

Plan, would investigate the hydrologic and hydraulic effects of implementing a 

portion of the federal project as outlined in the Clear Creek Preconstruction 

Authorization Planning Report, of the Corps of Engineers. In the event that the 

local sponsors elect to construct the Safety Valve Plan prior to federal 

appropriations for construction funding, the local sponsors plan to seek credit for 

the cost of constructing the proposed improvements toward the local share of 

the federal project prior to start of construction. 

On July 2, 198~ the cities of Friendswood and League City contracted with the 

Texas Department of Water Resources to jointly finance a study of Clear Creek. 

The goal of the investigation was to determine the potential reduction in flood 

elevations resulting from certain channel improvements along Clear Creek from 

F.M. 528 to S.H. 3. The study was to be based upon the assumption that the 

second outlet from Clear Lake to Galveston Bay would have been constructed 

prior to construction of the upstream improvement. Preliminary cost estimates 

would be prepared for the improvements identified in the analysis. 

2.2 Location 

Clear Creek forms the southern boundary of Harris County and the northern 

boundary of Galveston County and portions of Brazoria County. Clear Creek 

originates in Fort Bend County and flows in a southeasterly direction to its 

outfall into Clear Lake. The stream is approximately ~5 miles in length and 
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drains a watershed of approximately 260 square miles upstream of the Clear 

Lake outlet to Galveston Bay. The stream reach that was investigated in detail 

in this report lies between the S.H. 3 crossing of Clear Creek and the F.M. 528 

crossing, some eight miles upstream. (See Exhibit 1). 

2.3 Topography 

The majority of the land within the Clear Creek watershed is relatively flat with 

a mild slope of approximately 0.03% in a southeasterly direction. Elevations 

vary from approximately mean sea level (MSL) in the Clear Lake area, to 

approximately 75 feet MSL in the western portion of the watershed. All 

elevations were obtained from United States Geological Survey (U.S.G.S.) 7.5 

minute quadrangle maps and are based upon 1927 datum, 1973 adjustment. 

2.4 Soil Characteristics 

The predominant soil deposits in the Clear Creek watershed are comprised of 

clays, silts and localized sandy pockets. The soil has high shrink-swell potential, 

low bearing capacity, high moisture content and low permeability.(3) 

2.5 Climate 

The climate of the area is humid with a moderate range of temperatures. Based 

upon data obtained from historical weather records from the Alvin Weather 

Station,(4) average temperatures range from 540 in the winter to 800 in the 

summer. The average annual precipitation on the watershed is approximately 47 

inches. 
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3.0 EXISTING WATERSHED CONDITIONS 

3.1 General 

In the development of a flood control project, the existing flooding potential of 

the stream under investigation is established. The existing watershed conditions 

direct the investigation toward stream reaches where flood control measures are 

necessary. This phase of the analysis provides a basis for comparison between 

the pre and post improvement conditions to assess the merits of the proposed 

flood control improvements. 

The following sections describe the models and methods utilized to establish the 

flooding potential along Clear Creek. Sources of the base data, and procedures 

utilized to update the data to reflect 1984 watershed conditions, will be 

addressed. 

3.2 Hydrology 

3.2.1 Hydrologic Model Source 

The Galveston District of the Corps of Engineers prepared (in 1981) the 

original hydrologic model of the Clear Creek watershed for their Clear 

Creek Preconstruction Authorization Planning Report. This model was 

developed to investigate the rainfall/runoff/diversion characteristics 

throughout the watershed. 

3.2.2 Hydrologic Parameters 

The basic information required to construct a hydrologic model include: 

drainage area, subarea characteristics, rainfall, infiltration loss rates, 

and stream routing components. The following paragraphs describe each 

element of the hydrologic model and the methods utilized to develop 

each element. 
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a. Drainage Areas - The drainage area of the Clear Creek watershed, 

as shown on Exhibit 2, encompasses an area of approximately two 

hundred and sixty (260) square miles. Of this total drainage area, 

approximately 174 square miles are tributary to the mainstream of 

Clear Creek upstream of Clear Lake. In the original hydrologic 

model, seventy-four individual subareas were identified to develop 

runoff hydrographs (quantity of runoff over time measured at a 

fixed location). The subareas were delineated utilizing topographic 

data from U.S.G.S. 7.5 minute quadrangle maps supplemented with 

one-foot contour interval aerial topographic maps. Shown on 

Exhibit 3 are the subareas utilized in the hydrologic model. 

b. Subarea Characteristics - Subarea characteristics were utilized to 

develop the runoff hydrograph of each subarea under investigation. 

The methodology used to calculate the runoff hydrographs was the 

Clark Unit Hydrograph Method. The two main variables in the 

derivation of the Clark unit hydrograph are time of concentration 

(Tc) and Clark storage coefficient (R). Time of concentration is a 

function of the length and type of flow path that the runoff assumes 

within a subarea. It is assumed that the longest travel time 

necessary for runoff to travel from the hydraulically most distant 

point of the subarea to its outlet or other reference point down­

stream is equal to the time of concentration. This variable affects 

the peak flow of the runoff hydrograph. The Clark storage 

coefficient is a value that simulates the storage characteristics of 

the subarea (eg: detention facilities, rice fields, etc.) and affects 

the overall shape of the runoff hydrograph. 

The simultaneous equations for calculating Tc and Rare: 

Tc + R 

R 
Tc + R 

= 

= 
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where: 

Tc = time of concentration, in hours 

R = Clark storage coefficient, in hours 

L = Stream length from its outfall to drainage 

divide, in miles 

1% = Percentage of impervious area 

The above equations were developed by the Galveston District of 

the Corps of Engineers from a linear regression analysis of twenty­

seven stream gages throughout the Houston Metropolitan Area. The 

analysis studied the hydrologic effects of over 470 storms ranging in 

magnitude from 0.29 to 10.60 inches of rainfall. Shown in Table 1 

(Section 8) are the subarea characteristics in the original model 

which were used to calculate the existing runoff potential of each 

subarea investigated. 

c. Rainfall - The 10-year frequency storm was used as the basis for 

establishing existing watershed conditions. This storm was selected 

since the federal project has been modified to a 10-year flood 

control project. The point rainfall values utilized in the original 

hydrologic model were obtained from a National Weather Bureau 

Technical Paper(5). The point rainfall values were adjusted 

according to the depth-area-duration procedures outlined in this 

technical paper when simulating storm centerings throughout the 

watershed. The unadjusted 10-year point rainfall value is 

approximately 8.6 inches. 

d. Infiltration Loss Rates - Infiltration loss rate is the quantity of 

rainfall which is expected to be absorbed into the soil and which 

does not contribute to subarea runoff. The original model utilized 

an initial loss rate of 1.0 inch and a uniform rate of 0.05 inches per 

hour. The values were selected based upon storm reproductions for 

the Houston Metropolitan Area. In the absence of available gage 

records within the Clear Creek watershed, the selected values were 

considered to be representative. 
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e. Stream Routing Components - The original hydrologic model utilized 

the modified PuIs methods of routing to study the flow charac­

teristics of the flood wave traveling downstream along Clear Creek. 

This method determines the amount of attenuation (reduction in 

peak flow) of the flood wave along the mainstream caused by basin 

storage (overbank flooding). The routing components required for 

the modified PuIs routing are storage-discharge relationships and 

routing steps. Both components are derived from steady state 

backwater runs of the mainstream of Clear Creek. Utilizing various 

steady state runs reflecting a range of synthetic flood conditions, 

routing nodes and steps are selected based upon average travel time. 

Storage volumes are calculated between each pre-selected routing 

node. 

3.2.3 Model Revisions 

Prior to calculating the potential lO-year frequency flood flows through­

out the Clear Creek watershed, several revisions to the original hydro­

logic model were required. 

Initially, the Clear Creek watershed was modeled utilizing the "HEC-l 

Flood Hydrograph Package for Dam Safety Investigation", which was 

developed by the Hydrologic Engineering Center of the U.S. Army Corps 

of Engineers in September, 1978. A newer version of HEC-l was 

introduced by the Hydrologic Engineering Center in September, 1981.(6) 

The original model was revised to be compatible with the latest version 

of HEC-l. Upon completion of the hydrologic model recoding and 

formatting, flood flows for 1981 existing watershed conditions, subject 

to the occurrence of the lO-year frequency flood, were calculated and 

compared to the flood flows documented in the Clear Creek Precon­

struchon Authorization Planning Report to ensure correct model 

conversion. 

Since development of the original model, local drainage districts 

operating within the Clear Creek watershed have constructed improve­

ments to several reaches of the mainstream of Clear Creek and one 

11 

Bernard Johnson Incorporated 



major tributary--Marys Creek. The improvements included channel 

clearing and widening, channel excavation, concrete lining, and high­

stage overflow channels across oxbows. Due to the sporadic and isolated 

nature of the improvements and the fact that only minor changes in 

development occurred between 1981 and 1984, the subarea charac­

teristics developed for 1981 conditions were considered appropriate. 

However, these improvements could conceivably alter the storage­

outflow relationships utilized to investigate the attenuation of the peak 

flood flows along Clear Creek. Therefore, the backwater models of 

Clear Creek and Marys Creek were modified to reflect all improvements 

constructed since development of the original models, and revised 

steady-state backwater runs were prepared. (Refer to Section 3.3.2 

below, for further description.) Based upon the revised steady-state 

analysis and maintenance of the pre-selected routing reaches, new 

storage-outflow relationships and routing steps were calculated. 

Utilizing the revised hydrologic model of the watershed, which reflected 

the changes previously described, la-year frequency flood flows were 

recalculated to represent 1984 existing watershed conditions. Shown in 

Table 2 is a tabulation of the 10-year frequency flood flows for 1981 and 

1984 existing watershed conditions. A comparison of the flows reveals 

an increase of some 15-20 percent throughout most of the watershed 

between 1981 and 1984. The computer summary printouts of the flood 

routings are included in Appendix 1 (Section 10) to this report. 

The Galveston District of the Corps of Engineers prepared (in 1981) the 

original hydraulic model of Clear Creek for the Preconstruction Author­

ization Planning Report. The hydraulic model was developed to 

calculate the potential flood elevations along the channel utilizing 

physical data describing the flow characteristics of Clear Creek and the 

flood flows obtained in the hydrologic analysis. The following paragraphs 

describe the basic data input for the model. 
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A. Floodplain Reconnaissance - Field investigations were made in order 

to verify factors needed to estimate channel and floodplain rough­

ness coefficients required for the hydraulic analysis. 

B. Cross Sections - Cross section measurements were performed 

utilizing field survey methods to an accuracy of :!;.O.l of a foot. 

Field measurements included the preparation of a base level line 

throughout the project area tied to the 1973 datum. 

C. Surveys of Bridges and Structures - Bridge dimensions were 

measured in the field to an accuracy of +0.1 of a foot. A bridge 

centerline cross section was measured at the same time as other 

cross section work to determine the obstructive characteristics of 

the roadway located in the overbank areas. 

D. Roughness Coefficients - Roughness coefficients (Mannings "n") for 

the Clear Creek watershed were estimated from field inspection, 

field photographs and aerial photographs. Roughness values for the 

channel areas varied between 0.03 and 0.06, while roughness values 

for the overbank areas varied between 0.07 and 0.15. The above "n" 

values appeared to be adequate and representative of the flow 

characteristics of the watershed as compared to floodplain studies 

on drainageways of similar characteristics. 

The original hydraulic model was prepared utilizing the Corps of 

Engineers HEC-2 computer model(7) to calculate the existing flood 

potential along Clear Creek. This program incorporates the field survey 

data, topographic map information and flood flows computed in the 

hydrologic analysis to calculate potential flood elevations. 

3.3.2 Model Revisions 

As previously described in Section 3.2.3, numerous improvements have 

been constructed within the Clear Creek watershed since development of 

the original hydrologic and hydraulic models. Hydraulic information 

relating to the drainage improvements was collected from the following 

sources: 
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Clear Creek Drainage District (CCDD) 

(1) As-built drawings of five high stage overflow channels across 

oxbows along Clear Creek between Interstate Highway 45 (I.H.45) 

and the Marys Creek outfall. 

(2) Construction plans of improvements along Marys Creek downstream 

of the Brazoria/Galveston County line. 

(3) General limits of channel maintenance performed along Cowarts and 

Chigger Creeks. 

Brazoria County Drainage District No.4 (BCDD /14) 

0) Field Surveys - cross-sectional field surveys of the channel widening 

and south bank excavation along Clear Creek from State Highway 35 

(S.H. 35) downstream to the reservoirs located along the north bank 

of Clear Creek in Harris County. 

Harris County Flood Control District (HCFCD) 

0) Preliminary engineering report of the proposed second outlet from 

Clear Lake to Galveston Bay. (8) 

(2) As-built drawing of one high stage overflow channel across an oxbow 

along Clear Creek. 

(3) Hydraulic model of Clear Creek reflecting channel improvements 

along the upper reaches of Clear Creek and improvements to three 

bridges crossing in the vicinity of S.H. 35. 

City of League City 

0) Watershed reports of tributaries located in the vicinity of I.H. 45 

(Magnolia Creek, Newport Ditch and Corum Ditch), which describe 

drainage improvements along each tributary. 

Prior to revising the hydraulic model, a field reconnaissance of the 

watershed was performed to confirm the limits and extent of the 
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improvements described above and verify channel reach lengths and 

roughness coefficients between surveyed cross-sections. The original 

hydraulic model of Clear Creek was then adjusted to reflect conditions 

observed in the field. 

Utilizing the hydraulic information provided by HCFCD, CCDD and 

BCDD 114, the hydraulic model of Clear Creek was revised to reflect the 

improvements upstream and downstream of S.H. 35 and the six high 

stage overflow channels. These improvements resulted in significant 

changes in the hydraulic capacity of Clear Creek and reduced the total 

length of direct flow in the mainstream during flood stage. Although 

this study did not address the existing flooding potential along the major 

tributaries, the hydraulic information on the improvements to the 

tributaries was required to assess the subarea characteristics and the 

resultant impact upon the computed runoff hydrographs in the hydrologic 

analysis. 

The improvements along Marys Creek were modeled in the hydrologic 

analysis since a separate routing of this stream was established within 

the watershed routing model. The subarea characteristics (time of 

concentration and Clark storage coefficient) for Cowarts Creek, Chigger 

Creek, Magnolia Creek, Newport Ditch and Corum Ditch were 

recalculated to reflect the improvements constructed since development 

of the original hydrologic model. The improved subarea characteristics 

were compared to the subarea characteristics utilized in the Corps 

hydrologic and hydraulic analysis. The comparison indicated that the 

improvements along these streams had not significantly affected the 

overall time of concentration of each subarea, therefore the 

improvements were disregarded. 

3.3.3 Initial Conditions 

A study of the coincident occurrence of rainfall within the Clear Creek 

watershed and normal tide levels of Galveston Bay was performed by the 

Galveston District of the Corps of Engineers for the Preconstruction 

Authorization Planning Report. The analysis determined that a peak tide 
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level of 3.3 feet above MSL would occur about one time per year with a 

median tide level of 2.0 feet above MSL. The original model utilized the 

median tide elevation of 2.0 MSL as the starting elevation for the water 

surface profile computations for Clear Creek. This elevation appeared 

to be representative and was utilized as the starting elevation for this 

report. 

3.3.4 Water Surface Profiles 

The water surface profiles along Clear Creek for 1984 existing water­

shed conditions were computed utilizing the updated HEC-2 computer 

model with the revised flood flows from the hydrologic analysis. Shown 

on Exhibit 4* is the cross-sectional layout of the original field surveys 

used in the computer modeling. Shown in Table 3 is a comparison of the 

original versus revised hydraulic model cross-section designations at key 

locations along Clear Creek. This table illustrates the revised channel 

length of Clear Creek due to reach length adjustments made as a result 

of field observations. Shown on Exhibit 5* are the 10-year frequency 

water surface profiles for existing conditions with and without the 

proposed improvements. (See Section 4.0 for description of existing 

conditions with proposed improvements.) Shown on Exhibit 6* are the 

10-year frequency floodplain limits for existing conditions with and 

without the proposed improvements. The HEC-2 computer summary 

printouts for the 1984 existing conditions water surface profiles are 

provided in Appendix 2. 

*The total length of Clear Creek (including Clear Lake) is approximately 

45 miles. This report addresses the effects of improving a 5-mile reach 

of the mainstream located in the downstream reaches of the watershed. 

For the purpose of this report, all exhibits of the mainstream were 

limited to the lower 25 miles of Clear Creek (including Clear Lake). 
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4.0 PROPOSED IMPROVEMENTS 

4.1 General 

As earlier stated, the goal of this study of Clear Creek was to determine the 

feasibility of implementing a portion of the federally authorized flood control 

project of Clear Creek. The study investigated the potential reduction in the 10-

year frequency flood elevations along Clear Creek between F.M. 528 downstream 

to S.H. 3, assuming the following improvements were constructed: 

(1) Second outlet from Clear Lake to Galveston Bay 

(2) Channel improvements along Clear Creek from F.M. 528 downstream to 

S.H.3 

The study was based upon the following constraints: 

(1) Maintain the alignment and channel sizes identified in the federal project 

(2) Assume compliance with all environmental requirements identified in the 

federal project 

(3) No increase in the flood levels along Clear Creek downstream of the Safety 

Valve Plan 

The following sections describe the hydrologic and hydraulic analysis of the 

proposed improvements and an economic assessment of the potential reduction in 

flood damages resulting from implementation of the proposed improvements. 

4.2 Hydrologic Conditions 

Generally, in the investigation of flood control improvements, two variables 

(development and channel improvements) affect the resultant design flood flows 

utilized in the final analysis. Dependent upon the existing developed condition of 

the watershed and the natural characteristics of the stream under investigation, 

future watershed development with fully improved channels may result in 

approximately 200-300% increase in the existing condition peak flood flows. 
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This increase in flows results from the increased volume of runoff associated 

with development combined with the decreased hydraulic travel time due to 

storm sewers and improved open channels. For this reason, two hydrologic 

watershed conditions were investigated-existing and future-with the proposed 

improvements constructed in each case. The following is a general description 

of each of these hydrologic conditions: 

11.2.1 Existing Watershed Conditions with the Proposed Improvements 

The hydrologic and hydraulic effects of construction of the proposed 

improvements, with no increase in development within the watershed, were 

analyzed. The results of this analysis illustrates the immediate effects, 

throughout the watershed, of the proposed channel improvements. The 

improved channel reduces travel time and basin storage, thus increasing 

the computed peak flood flows with no increase in the volume of runoff, 

since development within the watershed is assumed to remain unchanged. 

The stream routing coefficients developed for the existing stream charac­

teristics were modified to reflect the improved channels identified in the 

federal project. 

11.2.2 Future Watershed Conditions with the Proposed Improvements 

The hydrologic and hydraulic effects of future development of the water­

shed, combined with the construction of the proposed improvements, were 

analyzed. The results of this analysis illustrates the potential increase in 

peak flood flows due to the increased volume of runoff attributed to future 

development and reduced travel time associated with the proposed channel 

improvements. The hydrologic model developed for existing watershed 

conditions with the proposed improvements was modified to reflect future 

watershed conditions. The subarea characteristics (Tc &: R) utiIized to 

calculate the runoff from each subarea were revised to reflect future 

development. The revised subarea characteristics were obtained from the 

Corps of Engineers Preconstruction Authorization Planning Report. These 

subarea characteristics were based upon estimated growth patterns and 

future land use predictions for the Clear Creek watershed (See Table II). 
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Shown in Table 5 are the computed IO-year frequency flood flows for the 

existing watershed conditions assuming no improvement, and for existing 

and future watershed conditions assuming construction of the proposed 

improvements. The computer summary printouts of the flood routings are 

included in Appendix I to this report. 

1f.3 Proposed Improvements 

1f.3.1 Second Outlet 

An underlying assumption of the Safety Valve Plan is that the second outlet 

from Clear Lake to Galveston Bay will have been constructed. Without 

provision for a second outlet, ultimate improvements to Clear Creek would 

cause a rise in the levels of Clear Lake of approximately 2-3 feet, as 

indicated in the Corps of Engineers report on the federal project. The 

proposed second outlet would provide the necessary flow area and hydraulic 

gradient to accommodate drainage improvements to Clear Creek without 

increasing the flood potential to residents located adjacent to the lake. 

Utilizing data obtained from HCFCD, the outlet's cross-sectional flow area 

and alignment were incorporated into this analysis. 

1f.3.2 Safety Valve Plan 

The proposed improvements identified in the federal project between 

F.M. 528 and S.H. 3 were maintained for this investigation. Specifically, 

the proposed channel alignment, channel geometry and flow line were used. 

The bridge improvements proposed at S.H. 3 and I.H. 1f5 were incorporated 

into the analysis. 

1f.3.3 Downstream Improvements 

The initial hydraulic analysis of the effects of the improvements proposed 

in the Safety Valve Plan, combined with the second outlet, indicated 

significant reductions in the flood levels between S.H. 3 and a point 

approximately three miles upstream of F.M. 528. However, since the 

improvements begin approximately two miles upstream of the Clear Creek 
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outfall into Clear Lake, the flood levels along this two mile reach of Clear 

Creek increase approximately 0.5 feet due to the upstream drainage 

improvements. Additional improvements were therefore proposed down­

stream of S.H. 3 to offset the effects associated with the upstream 

improvements. The downstream improvement requirements were deter­

mined based upon the anticipated flood flows resulting from future 

watershed development. Therefore, this reach of Clear Creek will 

experience minor reduction in flood levels immediately and until such time 

as the watershed achieves future development. Assuming no further 

improvements to the mainstream of Clear Creek, the flood levels along 

this reach of the stream will increase back to the levels presently being 

exper ienced. 

Shown in Table 6 is a comparison of the existing versus improved conditions 

hydraulic model cross-section designations, at selected bridge locations 

throughout the watershed. This table illustrates the reduced channel 

length of Clear Creek resulting from construction of the proposed improve­

ments. Table 7 contains a prioritized tabulation of the proposed improve­

ments. Exhibits 5 and 6 show the water surface profiles and floodplains 

comparing the existing watershed conditions for both pre and post 

construction of the proposed improvements. Shown on Exhibits 7 through 

11 are sketches of the typical channels, pipeline relocations and bridge 

improvements recommended. The computer summary printout of the flood 

profiles is included in Appendix 2 to this report. 

The flood profiles for future watershed conditions with the proposed 

improvements were also calculated. The results of this analysis indicate 

that the levels are approximately 0.3 to 0.5 feet above the flood levels 

calculated for existing watershed conditions with the proposed improve­

ments. For purposes of clarity, the calculated water surface profile and 

floodplain limits for future watershed conditions with the proposed 

improvements have been omitted from Exhibits 5 and 6. 

Review of the computed flood elevations for future watershed conditions 

indicate that flood levels upstream of F.M. 528 will be greater than the 

flood elevations calculated for existing watershed conditions (1984). This 
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is due to the increased runoff associated with future development with no 

drainage improvements to Clear Creek upstream of F.M. 528. Therefore, 

it is recommended that future studies be made of the Clear Creek 

watershed, upstream of the Safety Valve Plan, to provide the necessary 

drainage improvements to Clear Creek to accommodate upstream 

development without increasing the flood potential to existing developed 

areas. 

lj..lj. Economic Analysis 

lj..lj..l Damage Reduction 

A flood damage analysis was performed to determine the extent of 

damages anticipated throughout the study reach under existing watershed 

and channel conditions and the amount of reduced damages resulting from 

the construction of the proposed improvements. Utilizing the original 

stage-damage relationship prepared for the federal project, (relationship 

between depth of flooding and dollar amount of damages), total damages 

and number of inundated structures were calculated for each watershed 

condition investigated for a range of storm events (2, 10, 25, 50, lOa-year 

and Standard Project Flood), in order to compute average annual flood 

damages. Shown in Table 8 are the results of the economic analysis, * 

indicating that damages within the study area will be reduced approx­

imately 30 percent and 10 percent, respectively, as a result of the 

construction of the proposed improvements for existing and future 

watershed conditions. 

The above analysis concentrated on damages associated with flooding to 

existing structures only. The analysis does not address other benefits such 

as reduction in flood insurance costs, restoration of land values and 

projected benefits associated with future development. 

*This information was developed with direct assistance from the 

Economics Branch of the Galveston District, Corps of Engineers. 
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4.4.2 Cost Estimate 

The construction cost estimates (Table 9) for the improvements identified 

in this report were based upon the itemized cost estimate from Appendix V 

- Engineering and Cost Data of the "Clear Creek, Texas -Flood Control, 

Preconstruction Authorization Planning Report" prepared by the Galveston 

District, Corps of Engineers. Through discussion with District personnel, 

inflation factors were obtained to adjust the original cost estimate to 

reflect 1984 conditions. Construction cost figures include estimates for 

engineering and design, contingencies, supervision and administration. 
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5.0 CONCLUSIONS 

The analysis indicates the following: 

A. Under existing conditions there are approximately 2,645 acres of land, 

between S.H. 3 and the Galveston County/Brazoria County line, that are 

inundated due to flooding along the main channel of Clear Creek resulting 

from the occurrence of the lO-year frequency storm. 

B. Construction of the proposed improvements will result in lowering the 10-

year flood elevation approximately 0-7 feet between S.H. 3 and F.M. 528. 

The proposed improvements will remove from the 10-year floodplain 

approximately 30 percent of the land between S.H. 3 and F.M. 528 and 10 

percent of the land between F.M. 528 and the Galveston County/Brazoria 

County line. 

C. The average annual damages incurred throughout the study area will be 

reduced by approximately 30 and 10 percent, and approximately 250 and 

180 existing structures, respectively, will be removed from the lO-year 

floodplain as a result of construction of the proposed improvements, under 

existing and future watershed conditions. 

D. The total cost of the proposed improvements, excluding the cost of the 

second outlet, is approximately $21,223,000. 
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6.0 RECOMMENDA nONS 

A. That the Safety Valve Plan and downstream improvements be constructed. 

B. That further improvements to Clear Creek, upstream of the reach 

investigated in this report, be investigated and evaluated. 
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TABLE 1 

SUBAREA CHARACTERISTICS 

Subarea Area Length Percent Tc R 
Location Description* (Sq. Miles) (Miles) Impervious (Hrs.) (Hrs.) 

1 Above SM 45.31 4.04 3.67 3 4.58 8.88 
2 SM 45.31 to SM 44.12 3.27 2.73 3 4.04 7.85 
3 SM 44.12 to SM 42.49 8.33 4.33 3 4.90 9.51 
4 SM 42.49 to SM 40.55 6.93 3.56 3 4.52 8.78 
5 SM 40.55 to SM 38.88 6.95 3.60 4 3.81 7.38 
6 SM 38.88 to SM 36.61 5.87 3.77 5 3.40 6.61 
7 SM 36.61 to SM 35.18 3.33 3.63 5 3.35 6.49 
8 SM 35.18 to SM 34.22 3.71 3.00 6 2.77 5.38 
9 SM 34.22 to SM 33.17 3.03 2.50 15 1.49 2.88 

10 SM 33.17 to SM 32.49 1.23 2.80 4 3.44 6.69 
11 SM 32.49 to SM 31.63 1.61 3.65 4 3.83 7.43 
12 SM 31.63 to SM 29.98 4.05 3.10 10 2.02 4.26 
13 SM 29.98 to SM 23.20 4.53 6.82 10 2.86 5.55 
14 Trib. at SM 23.20 8.33 6.93 15 2.26 4.39 
15Al Turkey Creek Al 4.23 3.57 12 1.97 3.82 
15A2 Turkey Creek A2 2.15 2.71 3 4.04 7.84 
15A3 Turkey Creek A3 2.60 3.15 4 3.60 7.00 
15M Turkey Creek A4 1.39 2.59 3 3.96 7.68 
16 SM 23.20 to SM 19.55 1.98 4.73 3 5.06 9.82 
17Al Marys Creek Al 3.47 2.56 3 3.83 7.64 
17A2 Marys Creek A2 3.88 3.00 5 3.09 6.00 
17A3 Marys Creek A3 2.90 2.78 5 1.77 3.44 
17M Marys Creek A4 2.22 3.02 3 3.09 6.00 
17A5 Marys Creek A5 4.92 5.33 5 2.59 5.02 
18 SM 19.55 to SM 17.04 2.82 3.49 10 2.17 4.21 
19A1 Chigger Creek Al 2.48 3.00 3 4.20 8.16 
19A2 Chigger Creek A2 1.07 1.35 3 3.02 5.87 
19A3 Chigger Creek A3 1.12 2.97 3 4.18 8.13 
19M Chigger Creek A4 1.38 2.49 5 2.81 5.56 
19A5 Chigger Creek A5 0.66 1.72 3 3.35 6.49 
19A6 Chigger Creek A6 1.19 2.84 5 3.03 5.87 
19A7 Chigger Creek A7 0.63 2.55 5 2.89 5.62 
19A8 Chigger Creek A8 1.94 2.74 3 4.05 7.86 
19A9 Chigger Creek A9 1.05 2.50 3 3.90 7.57 
19AIO Chigger Creek AI0 0.20 1.15 3 2.84 5.50 
19A1l Chigger Creek All 0.43 1.23 3 2.91 5.66 
19A12 Chigger Creek A12 3.54 6.10 5 4.14 8.04 
20 SM 17.04 to SM 13.52 4.15 3.83 8 2.58 5.02 

*Stream Mile designations refer to the original Corps model. 
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TABLE 1 (con't) 

SUBAREA CHARACTERISTICS 

Subarea Area Length Percent Tc R 
Location Description* (Sq. Miles) (Miles) Impervious (Hrs.) (Hrs.) 

21Al Cowart Creek Al 7.06 2.75 4 3.40 6.60 
21A2 Cowart Creek A2 3.82 1.88 4 2.93 6.90 
21A3 Cowart Creek A3 2.62 2.36 3 3.80 7.38 
21M Cowart Creek A4 7.55 7.35 10 2.95 5.72 
22 SM 13.53 to SM 9.88 4.17 4.27 4 4.10 7.95 
23 Magnolia Bayou 4.09 4.95 3 5.17 10.02 
24 Trib. on Sat SM 11.0 3.06 5.48 4 4.53 8.78 
25 Trib. on N at SM 9.8 4.25 5.17 4 4.41 8.57 
26 SM 9.88 to SM 6.02 6.07 5.00 15 1.98 3.83 
27 Trib. on N at SM 6.4 7.17 7.20 12 2.62 5.09 
28 Trib. on S at SM 5.3 2.80 2.48 9 2.01 3.89 
29 SM 6.02 to SM 3.43 2.60 2.61 15 1.51 2.92 
30 Upper Portion Lake 1.13 
31A1 Middle Bayou Al 7.46 5.02 12 2.26 4.39 
31A2 Middle Bayou A2 2.88 4.55 3 4.98 9.66 
31A3 Middle Bayou A3 2.47 4.37 3 4.90 9.51 
31M Middle Bayou A4 8.33 5.50 7 3.23 6.28 
31A5 Middle Bayou A5 4.94 6.64 3 5.84 11.32 
31A6 Middle Bayou A6 2.95 3.67 3 4.58 8.88 
31A7 Middle Bayou A7 10.57 5.05 4 4.39 8.53 
31A8 Middle Bayou A8 6.16 5.40 15 2.04 3.95 
31A9 Middle Bayou A9 4.50 3.70 4 3.85 7.48 
31AI0 Middle Bayou A10 3.92 4.45 4 4.16 8.09 
31A11 Middle Bayou All 4.53 4.80 5 3.76 7.30 
32A1 Taylors Bayou Al 0.74 1.85 18 1.14 2.21 
32A2 Taylors Bayou A2 1.46 2.75 3 4.07 7.91 
32A3 Taylors Bayou A3 1.19 2.24 10 1.80 3.51 
32M Taylors Bayou A4 1.90 4.20 3 4.83 9.37 
32A5 Taylors Bayou A5 4.18 5.00 12 2.26 4.38 
32A6 Taylors Bayou A6 2.37 2.68 5 2.96 5.73 
32A7 Taylors Bayou A7 1.58 2.05 3 3.59 6.98 
32A8 Taylors Bayou A8 2.41 2.70 16 1.48 2.86 
33 Trib. at SM 2.1 1.42 2.20 5 3.75 7.27 
34 Trib. at SM 1.5 3.98 2.90 4 1. 91 3.72 
35 SM 3.43 to SM 0.0 4.35 4.66 15 3.49 6.78 
36 Lower Portion Lake 1.96 

*Stream Mile designations refer to the original Corps model. 
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TABLE 2 

SUMMARY OF DISCHARGES 
EXISTING WATERSHED CONDITIONS 

10-YEAR FREQUENCY FLOOD FLOWS 

1 Flood Flows (CFS) 
Routing Drainage Area 

1981 2 Node (Sq. Miles) 1984 

1 268.8 24,562 27,926 
2 174.6 14,143 16,268 
3 139.3 13,700 15,029 
4 97.8 9,344 12,618 
5 77 .6 7,436 10,669 
6 56.9 5,900 6, III 
7 38.8 3,513 4,451 
8 29.5 3,359 3,959 

1 Total drainage area calculated upstream of routing node. 
2 Flood flows obtained from Appendix IV "Clear Creek, Texas, Flood Control, 

Preconstruction Authorization Planning Report", Department of Army, 
Galveston District, Corps of Engineers, Galveston, Texas, May 1982. 
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TABLE 3 

EXISTING WATERSHED CONDITIONS 
CROSS SECTION DESIGNATIONS 

BRIDGES 

Stream Mile Designations 

Location 

S.H. 146 
Southern Pacific Railroad 
S.H.270 
Galveston Houston Henderson Railroad 
Northbound S.H. 3 
Southbound S.H. 3 
I.H. 45 Northbound Access 
I.H. 45 
I.H. 45 Southbound Access 
F.M. 528 
F.M.2358 
F.M.2351 
Choate Road 
Country Club Road 
S.H.35 

T3 

Original 

0.400 
0.492 
6.565 
8.239 
8.259 
8.269 
9.922 
9.950 
9.963 

16.364 
17.263 
20.463 
25.896 
29.192 
34.195 

Revised 

0.388 
0.464 
6.788 
8.339 
8.389 
8.401 

10.212 
10.241 
10.254 
16.900 
17.938 
20.366 
26.331 
29.980 
34.987 
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Location 

1 
2 
3 
4-
5 
6 
7 
8 
9 

10 
11 
12 
13 
14-
15Al 
15A2 
15A3 
15M 
16 
17Al 
17A2 
17A3 
17 M 
17A5 
18 
19A1 
19A2 
19A3 
19M 
19A5 
19A6 
19A7 
19A8 
19A9 
19AI0 
19A11 
19A12 
20 

TABLE 4-

FUTURE WATERSHED CONDITIONS 
SUBAREA CHARACTERISTICS 

Subarea Area 
Description* (Sq. Miles) 

Above SM 4-5.31 4-.04-
SM 4-5.31 to SM 4-4-.12 3.27 
SM 4-4-.12 to SM 4-2.4-9 8.33 
SM 4-2.4-9 to SM 4-0.55 6.93 
SM 4-0.55 to SM 38.88 6.95 
SM 38.88 to SM 36.61 5.87 
SM 36.61 to SM 35.18 3.33 
SM 35.18 to SM 34-.22 3.71 
SM 34-.22 to SM 33.17 3.03 
SM 33.17 to SM 32.4-9 1.23 
SM 32.4-9 to SM 31.63 1.61 
SM 31.63 to SM 29.98 4-.05 
SM 29.98 to SM 23.20 4-.53 
Trib. at SM 23.20 8.33 
Turkey Creek Al 4-.23 
Turkey Creek A2 2.15 
Turkey Creek A3 2.60 
Turkey Creek A4- 1.39 
SM 23.20 to SM 19.55 1. 98 
Marys Creek Al 3.4-7 
Marys Creek A2 3.88 
Marys Creek A3 2.90 
Marys Creek A4- 2.22 
Marys Creek A5 4-.92 
SM 19.55 to SM 17.04- 2.82 
Chigger Creek Al 2.4-8 
Chigger Creek A2 1.07 
Chigger Creek A3 1.12 
Chigger Creek A4- 1.38 
Chigger Creek A5 0.66 
Chigger Creek A6 1.19 
Chigger Creek A7 0.63 
Chigger Creek A8 1. 94-
Chigger Creek A9 1.05 
Chigger Creek AI0 0.20 
Chigger Creek All 0.4-3 
Chigger Creek A12 3.54 
SM 17.04 to SM 13.52 4-.15 

*Stream mile designation refers to the original Corps model. 

Tc R 
(Hrs.) (Hrs.) 

1.4-6 2.84-
1.30 2.51 
1.57 3.04-
1.4-5 2.80 
1.4-5 2.82 
1.4-8 2.87 
1.4-5 2.83 
1.15 2.23 
0.92 1.80 
1.31 2.54-
1.4-6 2.83 
1.07 2.09 
1.4-0 2.71 
1. 4-1 2.73 
1.07 2.08 
1.29 2.51 
1.37 2.67 
1.27 2.4-6 
1.63 3.15 
1.26 2.4-5 
1.35 2.61 
1. 31 2.53 
1.35 2.62 
1. 71 3.31 
1.12 2.18 
1.35 2.61 
0.97 1.88 
1.34- 2.61 
1.25 2.4-2 
1.07 2.08 
1.32 2.55 
1.26 2.4-5 
2.30 2.52 
1.25 2.43 
0.91 1.76 
0.93 1.82 
1.80 3.50 
1.27 2.47 
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Location 

21Al 
21A2 
21A3 
21M 
22 
23 
24-
25 
26 
27 
28 
29 
30 
31Al 
31A2 
31A3 
31M 
31A5 
31A6 
31A7 
31A8 
3lA9 
3lAIO 
31All 
32Al 
32A2 
32A3 
32M 
32A5 
32A6 
32A7 
32A8 
33 
34-
35 
36 

TABLE 4- (con't) 

FUTURE WATERSHED CONDITIONS 
SUBAREA CHARACTERISTICS 

Subarea Area 
Description* (Sq. Miles) 

Cowart Creek Al 7.06 
Cowart Creek A2 3.82 
Cowart Creek A3 2.62 
Cowart Creek A4- 7.55 
SM 13.53 to SM 9.88 4- .17 
Magnolia Bayou 4-.09 
Trib. on S at SM 11.0 3.06 
Trib. on N at SM 9.8 4-.25 
SM 9.88 to SM 6.02 6.07 
Trib. on N at SM 6.4- 7.17 
Trib. on S at SM 5.3 2.80 
SM 6.02 to SM 3.4-3 2.60 
Upper Portion Lake 1.13 
Middle Bayou Al 7.4-6 
Middle Bayou A2 2.88 
Middle Bayou A3 2.4-7 
Middle Bayou A4- 8.33 
Middle Bayou A5 4-.94-
Middle Bayou A6 2.95 
Middle Bayou A7 10.57 
Middle Bayou A8 6.16 
Middle Bayou A9 4-.50 
Middle Bayou AlO 3.92 
Middle Bayou All 4-.53 
Taylors Bayou Al 0.74-
Taylors Bayou A2 1.4-6 
Taylors Bayou A3 1.19 
Taylors Bayou A4- 1.90 
Taylors Bayou A5 4-.18 
Taylors Bayou A6 2.37 
Taylors Bayou A7 1.58 
Taylors Bayou A8 2.4-1 
Trib. at SM 2.1 1.4-2 
Trib. at SM 1.5 3.98 
SM 3.4-3 to SM 0.0 4-.35 
Lower Portion Lake 1.96 

*Stream mile designation refers to the original Corps model. 

Tc R 
(Hrs.) (Hrs.) 

1.30 2.52 
1.11 2.16 
1.77 2.37 
1.22 2.37 
1.56 3.02 
1.66 3.21 
1.73 3.35 
1.69 3.27 
1.23 2.39 
1.4-3 2.77 
0.97 1.90 
0.94- 1.83 

1.23 2.39 
1.60 3.10 
1.57 3.05 
1.4-8 2.86 
1.87 3.62 
1.4-6 2.84-
1.67 3.24-
1.27 2.4-6 
1.4-7 2.85 
1.58 3.08 
1. 64- 3.17 
0.81 1.59 
1.30 2.52 
0.93 1.82 
1.55 3.00 
1.23 2.39 
1.29 2.4-9 
1.15 2.24-
0.96 1.85 
1.19 2.30 
1.19 2.32 
1.33 2.58 

Bernard Johnson Incorporared 
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Routing 
Node 

1 
2 
3 
4 
5 
6 
7 
8 

TABLE 5 

COMPARISON OF 10-YEAR FREQUENCY FLOOD FLOWS 

Existing Watershed Conditions 
Without Proposed With Proposed 

Improvements Improvements* 

27,926 
16,268 
15,029 
12,618 
10,669 
6,111 
4,451 
3,959 

30,915 
17,938 
15,475 
12,696 
10,669 
6,111 
4,451 
3,959 

Future Watershed Conditions 
With Proposed 
Improvements* 

33,029 
19,088 
16,863 
13,466 
11 ,229 
6,657 
6,130 
6,130 

* Includes the Safety Valve Plan, downstream improvements and construction of 
the second outlet from Clear Lake to Galveston Bay. 

15 
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TABLE 6 

COMPARISON OF EXISTING AND IMPROVED 
CROSS SECTION DESIGNATION 

BRIDGES 

Location 

S.H. 146 
Southern Pacific Railroad 
S.H.270 
Galveston Houston Henderson Railroad 
Northbound S.H. 3 
Southbound S.H. 3 
I.H. 45 Northbound Access 
I.H. 45 
I.H. 45 Southbound Access 
F.M. 528 
F.M.2358 
F.M.2351 
Choate Road 
Country Club Road 
S.H.35 

T6 

Existing Condition 
Stream Mile 

0.388 
0.464 
6.788 
8.339 
8.389 
8.401 

10.212 
10.241 
10.254 
16.900 
17.938 
20.366 
26.331 
29.980 
34.987 

Improved Condition 
Stream Mile 

0.421 
0.482 
6.408 
7.959 
8.009 
8.020 
9.676 
9.704 
9.718 

14.681 
15.718 
18.146 
24.111 
27.711 
32.717 

Bernard Johnson Incorporated 
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TABLE 7 

PROPOSED IMPROVEMENTS 

Proposed Proposed 
ImQrovement Location* ImQrovement 

SECOND OUTLET+ SM 0.00 to SM 0.80 llj.O' Bottom Width 
Trapezoidal Channel 

SM 0.250 Toddville Road Bridge 
SM 0.lj.21 S.H. 146 Bridge 
SM 0.lj.82 Southern Pacific 

Railroad Bridge 

DOWNSTREAM SM 6.lj.08 to SM 8.009 lj.O' Bottom Width 
IMPROVEMENTS Trapezoidal Channel 

SM 7.959 Galveston, Houston, 
Henderson Railroad Bridge 

SAFETY VALVE SM 8.009 to SM 10.218 115' Bottom Width 
PLAN Trapezoidal Channel 

SM 8.009 Northbound S.H. 3 Bridge 
SM 8.020 Southbound S.H. 3 Bridge 
SM 9.676 I.H. lj.5 Northbound Access 
SM 9.704 I.H. 45 
SM 9.71& I.H. 45 Southbound Access 

SM 10.218 to SM 1lj..681 130' Bottom Width 
Trapezoidal Channel 

*Stream miles refer to improved condition cross section designation. 
**Excludes disposal sites and environmental mitigation. 

+Improvements to be constructed by the Harris County Flood Control District. 

T7 

Required 
Right-of-Way** 

18 acres 

43 acres 

87 acres 

187 acres 

Bernard Johnson Incorporated 



TABLE 8 

DAMAGE ASSESSMENT 

Inundated Damage 
Watershed Condition Damages* Structures** Reduction 

Existing Conditions $5,859,000 537 

Existing Conditions with $4,142,000 288 $1,716,000 
Proposed Improvements 

Future Conditions with $5,222,000 358 $ 636,000 
Proposed Improvements 

*Damages indicated are average annual damages to existing structures only, without 
consideration of future development. 

**Existing structures inundated subject to the occurrence of the 10-year frequency flood. 

T8 
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SAFETY VALVE PLAN 

TABLE 9 

CONSTRUCTION COST ESTIMATE 

Channel Improvements 

Lands and Damages (1)(2) 

Relocations(3) 

Environmental Measures(l) 

TOTAL 

DOWNSTREAM IMPROVEMENTS 

Channel Improvements 

Lands and Damages(l)(2) 

Relocations(3) 

Environmental Measures(l) 

TOTAL 

PROJECT TOTAL(4) 

SAFETY VALVE PLAN 

DOWNSTREAM IMPROVEMENTS 

TOTAL 

$11 ,493,000 

1,481,000 

5,175,000 

131 ,000 

$18,280,000 

$ 1,444,000 

546,000 

904,000 

49,000 

$ 2,943,000 

$18,280,000 

2,943,000 

$21,223,000 

(1) Cost estimated as a pro-rata portion of the total federal project costs applicable 
to the reach of Clear Creek under investigation. 

(2) Includes costs for acquisition of right-of-way for channel improvements, disposal 
areas and severance cost associated with damage to existing properties. 

(3) Includes construction costs for bridge improvements, pipelines, storm sewer 
outfalls and other structures requiring relocation. 

(4) Project total excludes the cost of constructing the second outlet being planned 
by HCFCD. Estimated construction cost of the outlet is approximately 
$16,000,000. 

T9 
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EXISTING WATERSHED CONDITIONS WITHOUT PROPOSED IMPROVEMENTS 
RurWFF SllW1ARY 

FlO~ IN (URIC F~fI PER &ECO~D 
I T,~F TN tlOUR:l, AREA TN SOUAHf MILES 

PlAi\ IhlE OF AVERAGE fLUW FOR ~AXIMUM PERIOD BASH! MAXIMUM TIME OF 
UPl/IAT Ifl" ;;TA T IOj. Fl(h, PF AI( b-HOIIR 211-HOllR 72-HUIIR AREA STAGE MAX STAGE 

tiYllPUr.HII'H ftl n.'>3 bO~. 19.50 70'1. 3'12. 1116. 2.IIS 

"OUT[I' T0 10.'>5 I'll. 117.50 190. 11111. 137 • 2.1111 

I i TV F rl 5 I '11, I 0 IO.S'iN O. 0.50 O. O. O. 2.118 

HYUpur;"APH A I IO.'>~ I'll. ~7.50 190. 1611. 137 • 2.118 

llhft<Slfll, 10 10.'>'>5 o. 0.'>0 O. O. Il. 2.118 

tiYIJ"ljr:,IA,...H A I 10.55 I'll. 87.50 1'10. 11111 • 137. 2.118 

I1YURlJr.~·~pH AI 10.0:;'> 1146. 18.50 373. 179. 63. 1.07 

2 LOMlI"tl' Al 10.'>'> 11116. 18.50 372. 1'15. 156. 1.55 

Hl'uflr TO '1.20'> 1bll. 11'1.00 I bII. l'>b. 1110. 1.55 

IJTIiFt;SII'N II' '1.205 5b. 11'1.00 55. q'l. Jb. 3.55 

I'YI)IlIJr;~ Al'II A I 9.205 lOll. 11'1.00 lOll. 101. 1011. 3.55 

IIYUIlUr;,aPI' A I 9.205 3bS. 1'1.50 ~21 • 178. ob. 1.12 

hYIWUr;KlfpfI AI '1.205 bO'>. 11l.00 1195. 233. 81. 1.311 

3 lfl;'IRI"EIl ft I 9.20'> '19'1. Ib.'>O 11711. 1161. 238. b.05 

I(/lUTll' Tu 7.'>1'> 2'i0. '12.00 250. 2115. 2n. b.05 

tl:l 
lJTVFH~lfl:, In 7.515 In. '12.00 127. . 123. 911. b.05 

(J) 

:3 11YI) R Ur;flAo"lI A I 7.51'> 173. '12.00 12~. 122. 119. b.05 '" a 
'- 11YIJ"ur;" ApH A r 0 /."I~ ~'ib. IIl.50 ?lb. 10'1. 39. 0.65 :0-

" '" 0 tIYlJrlur." ~t'H hi 1.~IS -/1>0. ItI.50 1>33. 3011. 107. 1.82 " s-
n 3 CO,·,ll Pilfl A I 1.515 10 07. 1I~.50 All;>. 4.!1. ;>IA. tI.52 0 
-0 
0 
ill 
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Q 



t<nuTt!' TlJ '1./)7,:> ,:>'l I. ;>9.50 5115. 3':>'l. 210. 8.52 

LJIVFH"IOi'J lfl ,~. 0 7~ O. 0.50 O. O. O. 8.52 

tlYu~Ur.H'I"'H ~I '1.65 5'11. ?9.50 <;115. 35'1. 210. 8.52 

tlYIJI>Ur.t<~I"'H ~ 1 'I.u75 i!H. 16.00 nil. lOb. 37. 0.b3 

HYI)I>Ur;"~PI" A I <I.b7,:> b4b. 19.00 <;b8. 310. 114. 1.'111 

HY 1)l>u(:k t 1"'11 ~ I lI.b75 31>2. 19.00 315. Ib'l. b2. 1.05 

'I COMPINtO AI 4.075 12114. 19.0n 1 t31. 8511. 403. 12.14 

HYIJRUr." AI"'H Al '1.075 QU. 16.00 711. j5. 12. 0.20 

HYURur.HAI"'H Af 11 • .,75 11'5. 18.00 153. 72. 25. 0.113 

t1Yu"Ur.'<'I"'H AI 'j .07':> ll<;u. 19.50 1018. 5bO. 207. 3.54 

lj \:0,,[11',11..1' AI '1.675 ?bRI. 19.00 235'. 1505. b43. Ib.ll 

knuTl!' TI) 0.0 2HIl. ;>11.50 2211. 1492. "42. 16.31 

l' JliFll ~ I 0,'1 In 0.0:> o. 0.50 O. O. O. Ib.3t 

,IYuRUr..,APH ~ I 0.0 ;>378. ?1I.50 all. 111'12. 1>42. lb.31 

UJVft<~IO'1 TO o. Or" R3. ?1I.50 IIR. 12. II. Ib.31 

tlYul>ur.r<APH AI 0.0 22'l':>. 211.50 21b3. 1480. b36. Ib.31 

t1Yv Rur;"APH AI 11'5.31 1 2 1 7 • 1'1.50 108<;. b25. 23b. Q.04 

knUTI:.n Ii) 9111. 29.50 R1R. 5b'l. 23b. 11.011 

ttY lJl~LJr.I< Al"'fI ~ I 'I4.1t! 10 11 9. 19.00 'l511. 520. 191~ 3.27 

2 U"',I1J"'tf'l AI '1<;. ~1 1 ~ 13. ;>9.00 1172. 'lQ'l. 112". 7.31 
til 

'" :; H'UTtn Tll '14.12 101" • 112.50 1002. 657. IUS. T.31 m 
Q 
'- HY"PUr,,< 'PH A I 11t!.114 ?31>'1. ;>0.00 2130. 12b2. 118'5. Il. H 0 
". 

" '" 2 LO,4f1j'IEn A I 44.12 ;>3H. ;>0.00 a151. lb5R. 'lOll. 15.b4 a 

" :;-
?'1.00 181lb. 11.07. 'l03. 15.&4 " l<nuTtn TU 112.119 I 'no. a 
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IlTVFhS!"', 10 42.1~ I • ;>9.00 O. O. O. 15.b l \ 

hYi)RIJr,'I~PH ~ I 42.12 1'12'1. 2'1.00 11185. Ib07. 903. 15. b l \ 

ttypPIJr,,, ~t'tl ~ I 40."5 21 0 4. 1'1.50 11171. 1072. 11011. 0.93 

~ CrJi.RI"1:1' ~I 1\2.11'1 2'192. 20.50 29011. 21107. 1299. 22.57 

KOUlll' Tu 40.'55 2'1"1. ,,,.00 2887. 23'12. 1299. 22.57 

fJIIIfI<SI!li', 10 40."5 O. 11.50 O. O. O. 22.57 

t1Yl,flUf-HAPII AI 50.55 ;> 9'>1 • 30.00 2867. 2H2. 1299. 22.57 

hVlJRI)r.H ~P~I A r 51\.~6 24211. 1'1.00 2102. 11111. 405. b.95 

~ COI;I~ I"LO q 40.55 11051. 2l.50 1975. 3277 • lb911. 29.52 

IlOuT!:1' Tll 311.86 3'15'1 • 29.00 3898. 3205. lb91. 2'1.52 

UTVFkSIOI, 10 311.1I1l O. 0.50 O. O. O. 29.52 

IIVUflUr.t<APH AI 311.1I1l 3959. 29.00 311911. 3205. lb91. 2'1.52 

IoY()Rur;t< APH ~ 1 3h.bl ;>230. 16.50 11197. 959. 343. 5.67 

c (.01'11'1 NEO A I 311.118, IIbbb. ?7 .00 4540. 3b90. 20011. 35.39 

HOUTEO Tu 3b.1>1 111100. '11.50 '1H2. 3bbl. 2004. 35.39 

uTVFflSI'l" 1ft 31>.1.1 o. 0.50 O. O. o. 35.39 

HYI)Rur;k~pll A I 31>.1>1 11400. 311.50 <lH2. 3bol. 20U4. 35.39 

I1Yp Rur.i<ApH AI 5'>.111 1291. Ib.50 1091. 5/17 • 195. 3.31 

c CO"Hl1"tO AI 5h.hl 11535. 34.00 4'loh. 31172. 21811. '11.72 

OJ 
I; n u nT T tJ 35.11l 114"1. 'H.OO q3'n. 3855. 2183. 311.12 

'" 3 
'>TVF"~qo,, 10 5".11l o. 0.50 o. o. O. 38.72 '" Q 

'- 3855. 0 I,YIJPtlr,,,APII A I 3<;. I Ii a451. 37.0 n In'l3. 2183. '6.72 :,-
:;, 
en 
0 tIYIIfIU~I,~PH A I 511.22 10'5'1. 18.00 1'47. 1.25. ;>17. 5.71 :;, 

S-o 2 COMFI p.lt:n A I .35.11l 115(\~. 'b.50 11451. 11091. 2~ln. 112.111 0 
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knuTtfl T') 3/1. ;>2 11";>b. ~O.UO <I~6?'. 110511. 23113. 112.113 

/l T IiFI<~ In", In j~.;>2 O. 0.50 o. O. O. ~2.IIJ 

HV[IQLJr;h~PIf ,6 I .5 '1.;>2 IIII?b • 110.00 113132. 11058. 2363. ~2.'n 

tIYI)RUr.1< AI'ff 41 H.17 ?10'l. 11.00 11125. 531. 178. 3.0J 

t! Cnl',f'I"'t n Al 511.?! 1153b. 16.50 11362. IIlb3. 2550. 115.lIb 

I<nunn TIJ 33.17 ~470. 19.011 113b8. 11152. 25113. 115.4b 

IlTVF~SIIN In 33.17 o. 0.50 O. O. O. 115.lIb 

HVl/RUr.kAPt l ~ I 33. I 7 111170. 19.00 'I3b8. 11152. 25113. 115.lIb 

tlVlJflUr.k~PH AT P./l'! 1160. 16.50 3911. 202. 72. 1.23 

<! (nl',~lNtr' AI 33.17 1/917. 19.00 11677. 11316. 2609. 116.69 

kPuTEn T0 3?.1I9 ~7H. ?0.00 IIb17. 11301. 2609. IIb.b9 

uTIiFRSl",j In 3? .'19 u. 0.50 O. O. O. IIb.b9 

HYURlJr.kAPt~ A I 32.49 ~735. 20.00 11617 • 11301. 260'1. IIb.b'l 

HVlJRUGkAPH AI j 1.1>3 51>q. 19.00 ~68. 260. '15. I.bl 

<! cnld'lINlO A I 3?4'1 '52116. 20.00 5057. 4510. 2691>. 46.30 

knlJTffl Tu 31.1>3 C'iOf\5. ?1.50 Q'l91. 11493. 2696. 48.30 

pTIiF"Sln,'j rn 31.63 6~. ?1.50 bl. 3'1. lb. 1(6.30 

IIYulllir;RAPII A I 31.1>5 5021. 21.50 "'l 31. 111151.1. 2660. 116.30 

HV/lflur;" ~I'H A I 2".'16 2lbl. I 7.50 1650. 6'17. 237. 11.05 

OJ 
<! (nl"Rp'tn Al .51.~3 1>c''lQ. ?v.uO 000 4 • 4'l06. 2895 • '52.35 

<1> 
3 knunn TU <!".'lu 5'101. n.50 ~175. Q8b7. 26911. '52.35 '" Q 
'- [)TVfl<~I'l" In 2'l.'11l 1 7t,. ;>3.50 Ib6. '15. 311. '52.3'5 0 
~ 

" to 
<!'1.<)fj 0 ttVullur;11 Ar'f' A I <'7?3. ;>.5.50 ~bO'l. 11712. 2656. 52.35 
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2 LnW\{~'tO ~I 2Q• Q U iJUOo. ;> I • ~O oiJ 17 • 0;,3118. 3098. 50.81\ 

KOIlTlO TlI n.20 1>0;,0<,. 28.50 b31O. 52119. 30911. 51>.68 

lJ n Eli ~ I 0" 10 ;>.s.2ot~ .sill>. 211.0;,0 JI> I. 200. tlo. 51>.88 

HYlJI<Ur.RAi"i A I 23. ;>0 I> 117. 28.50 oOOR. 501lQ• 30111. 51>.88 

lJ nfk~q n,,1 0 ;>3.<'OL o. 0.50 O. O. O. 50.88 

HYuRUGIHf'fi AT 2'.20 1'>117. 26.50 oOOR. 50119. 30111. 51>.88 

HY"PUr.K~P'l A I l1.20 4301l. 17.50 3331. 11125. 1165. Il. H 

HYIJRUr.KAf'H AI 23.20 o. 0.50 O. O. O. 111>.09 

HY/JRur.RAt'fi Al 23.20 1>5. ;>1.50 ot. 39. II>. 116.30 

HYIJRUGKAPH AT 23.20 17b. 23.50 101>. 95. 3R. 52.35 

" cn",I<pJi:.o 41 23.20 4320. 11.50 341lb. 15112. 51l5. 8.33 

HYLJRUr.IU PH A I 23.20 O. U.50 O. (\. O. 51>.68 

2 CO"iR HllO ~ I 23.20 11320. 11.0;,0 311111>. 15112. 5115. B.ll 

HOLJTt:.O Tel 00 ;>501. 31.':>0 21113. 15311. 5115. 6.33 

lJIVft<SIO,~ In ulll "'I. 31.50 24. O. 2. 1l.31 

11YlJRUr." ht'H A I 00 ;>1170. 31.50 2389. 1526. 5113. B.H 

2 Cn,·.fliNtOO A I C1.2U 1111 '." • 29.50 (n03. 0292. 3518. 1>5.21 

r1YIJRur."At'1I II ,n.?O ;>1107. 17 .~O 11102. 733. 2117. 11.21 

"(iullO lu ~.oo 12Q". Jo.oo 1240. 731. 2117. 4.23 

IIYul'I";KAt-'H .\ I ~.oo 31. 11.50 2
" 

• 1>. 2. d.H 
co 
~ 2 l.n,·IH I '.Jl:.O A I 3.ou 1320. 30.UO 1201. 137 • 250. 11.21 
'" Q 
'- lty"i>IJr.,(APli A I '.ou 110. 19.UO 1'>29. 1113. 12b. 2.15 0 
::l" 

" '" l'IYt)RlJr.~.I''' A I ~v '150. 19.00 1117. 421. 152. 2.bO 0 

" S' 
.s LOWl! ~"U, A I '.OU ? 171 • lQ<Il. () 19.UO ,!O90. 'i25. 8.911 0 
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l<nullO Tu 00 20b9. ?7 .on .:!Oljll. 111'11 • 525. 11.9/1 

HVIJR(,r.H~I'H A I no -17 'I. 1'1.00 lin. 223. 62. 1.39 

t! lOHfllNEf'I AT 00 2311. 25.50 22111. 1707. 605. 10.37 

2 eOOlRI"l" AI 2'.21l In543. 29.00 10'911. 7762. 1I01l2. 75.58 

ltV JPl!(':'~ A PH A I 19.55 55.:!. 20.UO 1199. 300. lib. 1.98 

2 Ul'~R If'l!) A I ~3.2U 10110'1. 28.50 IObb3. 11032. 111119. 77 .5& 

I<nUllo TU 19.">5 IOb69. 32.00 105.!b. IlO07. 111111>. 77 .5b 

ttVLJpur:t< AI'H A I 19.55 11117. 19.00 1032. 555. 203. 3.117 

koult!) TU II .53 9<lb. 2b.00 921. 550. 203. 3.117 

rlV,)Rur.kAPH A I 9.32 1595. ItI.50 n31. b1l5. 227. 3.611 

2 COt<,~ lIlI:.!) q 1 I .53 111 ~. ItI.50 16011. 1155. 1128. 1.35 

IWUll" Tu 11.53 1567. 30.50 15111. 1069. 1128. 1.3'i 

HYIJRur:I~API-' A I 7.7J 178'1. 17.00 12811. 506. 110. 2.90 

2 (O,.,Al"t:.!) ~I 9.'2 1~3':!. 17 .00 IS91. 13bO. S96. 10.25 

knlJl~O Tu 7.n 1'1111. 39.50 I'ISO. 131b. 0;96. 10.2S 

11VIiPU(':I/APH AI 5.1~ 915. 16.50 7b4. 370. no. 2.22 

2 LO.,'l!'I!:.!) A I 7.75 Ib<)tj. ;>5.50 11>57. 1528. 7.:!5. 12.117 

knUrl!) Tu 5.19 157'1. 3b.0 0 15M. 11180. 725. 1.:!.1I7 

IIVl;PUr,I~" I'll A I 0.0 nIl. I~.on 11152. 8311. 287. 11.92 

{J) 
.:! COl':'" H'l!) "I 5.19 ;>'1l1tJ. H.on 259<). 1<)1>1. 1009. 17.3'1 

'" " IlvJ.;PUr;KAI'H .1 5.1'/ .sllb. 2b.50 3b I • 200. 60 • 51>.811 OJ 

Q 
'- 2 Ln,'I~i~'t" q 'i.19 29QtJ. Itl.OO 2617 • 2153. 109S. 1 7.39 0 
". 

" '" 0 t<fluHIl Td 0.0 ;>5'17. ;>4.50 .:!391. 20b3. 1095. 11.3<) 
" :;-
() if (0",'1 itJll) H IQ.C,5 1;>01>'1. '2.00 12527. 9898. 51"16. 911.90; 0 
B 
0 
OJ 
CD 
Q 



rlYl,PUrili Af'H A I 17.04 1'>12. 17.')0 1153. 4t17 • lb5. 2.62 

~ CI""A 1 "It:.n ~ I 1'1.<;'> I ?Bq. ~1.50 12610. 10043. 5312. 91.17 

l,nuTl!' TI) 11.0'1 l?bltl. 34.50 124/)5. 10011. 5308. 97.77 

11V[)11ur."A'''i A r 11.0'1 ?b9u. 18.50 2282. 1153. 412. 7.0& 

hY[)llur.j;\PH AI Q. I 0 o. 0.50 O. O. O. 2.118 

2 cn'1f! l"lfl A I '1.10 2bQO. 11,.'>0 22H2. 1153. 412. 7.0b 

• WuTtn T'J '1.10 2110 • 25.0n 1991. 1113. 412. 7.06 

tlY[)I?Ur.I{Af't1 6 r 1.62 14"31. IH.50 1220. b22. 224. 3.82 

2 cnMA1Ntcn ~I Q. to ?911l. 24.50 2690. lb52. bH. 10.88 

IlYLJIlur. .. n.'H A r 9.10 'ib. 119.00 55. 49. 36. 3.55 

2 cnr~RINln Al <'I. I 0 2'121. 24.50 2b91. lbb2. b57. 10.88 

I?nUTEI) T.I 1.62 24U. 30.0n 1945. 1073. b21. 10.H8 

HYuPUr.hAI'Ii AT 6.'50 'I2u. 19.00 196. 422. 154. 2.b2 

2 (n~lf'l"EI) ~ r 1./'2 ;?b91. 30.00 2155. I1HI. 1211. 13.50 

I?nuTt.O T oj 6.5u 24 111, • 33.50 2027. 1168. 70b. n.50 

IIYL>IlLJr.I. 'PH A I 0.0 31'19. 11:1.00 2650. 1258. 440. 7.55 

2 cn l1RPltJ) Al /'.50 31<'12. II:I.uO 26b3. 1992. 1071. 21.05 

11YIJIIt)r.1< 'PH A r 6.<;u In. '12.00 121. 123. 94. 0.05 

IIYIJPUr.k APH A I 6.'i0 o. 0.50 o. o. O. H.52 

IJl 
; (;0",'11 '!tt' ~ r 6.51) ~IQ2. Ill.OO 2f:bl. 1992 • 1113 • 21.05 

CD 

:3 t1Yf.,IlLJr,K~PH Al 6.">0 113. ;>4.,>0 IIR. 12. 4. 10.31 III 

Q 
'- ~ Lf)i'1f~ Fill) AT 1>.">0 "q<12. 11:1.00 260'i. 2003. 1111. 21.05 0 
0)" 

" '" 0 l?oUHn Tu 0.0 27M2. ;>2.50 2504. 1'1711. 1113. 21.05 
" 
" () 2 (.Ili~RlNlO AI 11.0 1\ 11I16u. "37.00 1 ~R'IO. 11706. b3110. llt1.82 0 

B 
0 
iil 
iii 
Q 



I,YuH.)r.j-- APH A r 1~,"3 19"1, 111,00 15i>II, 7011, 2143. 11.15 

i! cnt·np'EI) A I 17,011 1112111, ~6,SO 11'171, 11'1111, 6540, 122,97 

"OI,Tlfl Tu 1~,53 1/10'1"" 38,00 13'121, 11934, 6525. 122.97 

c Crl",f'i'ltf) A r 13,53 Ir:;02~. 3/j.00 1499'1. 13161, n 13. 139,211 

riyuPUr.j-<APH AI q.Ad 1373. 19,50 1206. 660. 2114. 4.17 

2 e f),V,R I Nt I) A r 13,53 1"2'12. 33, SO 15224, 135115. 7312. 143.45 

hYuRlJr.k~PH ~I 13,53 1115. 20,50 lOll, 613. 239. 11.09 

IIYUllur,IHPI1 _~ I n.53 o. 0.50 O. O. O. 16.31 

.> elll.'!I"t:n AT 13."3 1<;63b. 33.00 1554'1. 13'163. 151'1. 147.54 

knuHf) Til q,lIb 155'11. 35.50 1552'1. 131167. 7467. 147.54 

HYuPur.,~ ~PH A I q.~11 ~H, 19.50 11l0. 475. 179. 3.0b 

riYc;PUr.kAPH AI q.1l1I 1320. 19.50 116'1. b62. 248. 4.25 

ttYURur.,<APH A I '1.1111 341111. 17.50 25711. 1050. 354. 6.07 

'I In.~JljNE.f) A I 9,A8 IhO'12. 13,50 160i>5, 1/1581. 8074. 160,92 

IW u T If"1 T IJ h,O;:! 1601111, 35.50 100'12. 1115t1. 7998. IbO.92 

IIY,JRUr,,, M'H A I 6.0;:! B31, 16.00 267h. 1212. 416. 7, t7 

I'YlJRUr.RAPH A r ".~O 151'1. 17.50 11116. 11111>. 1611. 2.110 

t1YUf'()r.I~ Al'II A I 3,43 17'111. 17 .on 121'1. IISb. 152. 2.bO 

II (IlI·.A I MEn A I 6,02 11>2 11 0. 33. SO I unA. Itl625. 6522. 173.49 

hYullllr.flAPH Al ~.1I3 1I?3, 17,00 <;71. 2115. 85. I.n 
OJ 

3 ;:! cn.,nl"tn~1 1>,02 1I'>2RtJ, '->.50 I o;>o:!q. 1111141, 6582, 174,62 
'" Q 
'-- klllJTln To) 1,113 Ib;:!I'>~, 35,50 10?'1I'I, 1111132. 112911. 17Q,62 0 
:0-

" '" t1YOflUr.IiAI'H A I 10,Ro ~tJI'>O. 17.50 c!Q84. 1277 , 1135. 7,IIb 0 

'" :;-
I(nll ytr. T U In,lIb <'11'1, ?'b,50 2032, 1211. 435. 1,4b 0 

0 
"i3 
0 
OJ 
iii 
Q 



tlYIJIlUr.K.'I'H Al 10.110 tll~. 2u.OO 732. ILH. \0'1. l.6/\ 

HYUIlIJr.k4PH q \0.110 ·,01. 20.00 alb. 311. t1l5. 2.117 

I1YI) Rur.kAPH ~l 10.110 HOI. Itl.50 2172. 130'1. 1165. 6.B 

KnUTtn Tu 0,00 2Ub5. 2'1,50 1912, 1253. 1165. tl. B 

4 lnMHINt,() AI 10,110 116111, <'1.50 11060, 3220. 1225. 21.111 

rlYull",r..,APH ~I \0,110 Ill1, 21.00 1118, 713, 288. 11.911 

HYUllur.HAPH AT 10,110 6'10. 1'1.50 HII, 1157, 173. 2.'15 

3 LnMA1~'t:fl AT 10,110 "1 11 0. 2b.50 5Q15, 11377 • 1079. 2~.O3 

Koult.n Tu lI,n 'i7b'l. 35.50 5BI. 4323. 1018. 29.03 

hYuP",r.H'P>t AT '1,0 32112. 1'1.50 290b, 1 bill, b15. 10.51 

"OUTt!) Tu '1,0 t420. 110.50 t39b, 1310. alII. to.S1 

IlYullU(:k APH A I 0,0 3·ns. 11.50 2'itl2, 10b3. 359. b.lb 

2 L Or-If' I'll: [) A I <1.11 3ob1, 11,50 3,"10, 2138. '170. \0. H 

kflUH!) Tll 0.0 32113. 2.:!.OO l03A. 20tlO. '1bll. tb. n 

tiYuRur.l(bPH Al 11,05 15'i'l. 1'1.00 1352. 721. 203. 11.50 

t<fl,Jltn Ttl 4.0'j 153'1. 2u,50 13'111. 720. 203. 11.50 

IIYuRclf.k'I'H AT 11,05 1275, 1'1.50 1122. bl'1. 229, ~.'12 

,! CO;.f\l"[fl AI 11,0'> 27bo. ?O.Oo 211311• lH3. 1190. 11.42 

kI1UT[!) TLI ~,O 2qCJ,!, ?S.OO 2337 , 1319. 1190, 6,Il2 

I'YiJRur.1( ~I"~ ~ I 
(]) 

U,U 1000. I~,OO 13d3. 72'1. 205. 11.53 
Cll 
:; 

~ en'-"'l Mln ~ I II. ?2 10071. ;>11.50 9727. 6036. BOO. 511,1t 
'" Q 
<- IWlJltn TU 0.0 Q~I\I. 12,00 9t'l7, 7726. ~265, 56,11 a 
:r 
::J 
U> 

t1YU"UI'K AI'H A I 'i,'i3 ol'l, 10.~('I '111, nl, 411. 0.711 a 
::J 

S-
(') IIYIJ"Or.k apH ~ r 'i.'i:; 4115, \'1.S0 1126. 233. 6b. 1.140 a 
-0 
a 
OJ 
iii' 
Q 



/1YlJf}Ur."~PIi ftl '>.'>3 I?b. 17.0n 5~7. 209. 70. 1.19 

.5 co~,flJl~l:o AI '>.'>3 15'10. 17.00 12b3. 5bO. 198 • 3.3'1 

1,01IT[1") Tu ~.'l~ 12"3. ?3.00 1173. 5111. 1911. 3.39 

,'YI;Rllr." AI'" A I '.'12 551. 20.00 495. 2Y I. 112. 1.90 

tiYL'P(I(;" ~PH ~ I J.9~ ?17e!.. 17.50 1679 • 7111. 21111. 11.18 

3 CO',IRI"t:fl AT ~.92 35'H. IIl.OO .sUI. 15111 • 551. 9.117 

HYIJRu(;h'APIt A r ~.q2 100b. 111.00 836. 397. 139. 2.37 

I,YpQu(;IiAP" AI ~.92 5RO. 19.00 499. 2511. 93. 1.58 

3 LO'·lA!/Illfl Al ~.qe!. 50611. Ib.OO 111139. 2158. 780. 13.112 

1/0l,Ttfl Tu 2. ;>'j 11410. 22.00 3119'1. 20110. 779. 13. ij2 

I'YI;RIl(;,I~PH ft I :?2S I 611 I. 17.00 1137 • 1123. 1111. 2.111 

2 I:O",PI"Efl AI 2.25 'Iij62. 22.00 1l206. 2253. '118. 15.83 

"flU T U> TO 0.0 Hqq. 21.50 311y9. 2056. 889. 15.83 

tIYI,Rljr:jjAPH A r 3.113 SOb. 19.00 1137. 230. 1111. 1.112 

'I ene," PH:' I) ~ I ~.'I3 27'159. 32.50 ;>121111. 211162. 12277 • 250.58 

hYIJflur.kAPiI AI ~.1I3 ?30j. 17.00 17111. b91. 2,31. 3.98 

HY[JRUr.,UPH A r 3.113 Ib?4. 18.50 1389. 709. 2511. 11.35 

IIYjJRlJr."APIl AI ~.4.s tll'I. 111.50 70S. 31lb. 11l7. 1.96 

'I cn:"R Plto \ I ~.'I3 27953. Je!..OO 277bb. 2,,51.5. 12692. 260.87 

knuTl:.fl Tu 0.0 2N?b. 33.50 ;>76611. ;>1150'1. 120116. 2M. Il 7 
en 
<1> 
3 
OJ 
Q 
~ ••• NI)PMAL tNIJ lJF litr.-l •• * 
:)" 
:) 

'" 0 
:) 

" 0 
0 
i3 
0 
OJ 
iii 
Q 



EXISTING WATERSHED CONDITIONS WITH PRQPOSED IMPROVEMENTS 
fhJNllFF !1I'Mt.4ARY 

FLOw IN CUAIC FtFT PfR SECOND 
Tli1F T'~ UOUPS, ARE4 IN snU.HE ~JLES 

PlA" ITMF OF AVERAGE FLOW FOR MAXIMUM PERIOO RASPI ~AXI~UM TI~I: OF 
UPtoll,;T 10," :;TATIOl< FLO~ PEAl( I>-HOIJR 24-HOUR 72-HUUR AREA STAGE MAX STAGt:: 

t1VIlPl!l;k.PI1 AI 1 ~.5.s 1105. 19.50 70'1. 392. 146. 2.118 

IHlU Tt fl T U 10.55 I'll. 117.50 1'10. 1114. 1l7. 2.1111 

lJTVF~~10,j TO 10.551, O. 0.50 o. o. O. 2.48 

t1VURl>r.H~PH AI 10.55 1'11. 117.50 190. 1611. 137 • 2.411 

IJTVFt<SJt1" 10 IU.55:; O. 0.50 O. O. O. 2.'18 

HVIlQUr.IHPIl A 1 10.55 I'll. 117.50 190. 164. 137. 2.411 

IjVl,RuGI<APH AT 10.55 441l. 16.50 373. 17'1. 63. 1.07 

2 (flr<Rl"'Efl AT 10.55 4116. 18.50 312. 195. 156. 3.55 

kOUlLJ) TO 9.l115 11>11. 119.00 Ibll. 156. 1110. 3.55 

III VFIISlf1l, 10 '1.l05 5b. 119.00 55. 11'1. 36. 3.55 

liVI,Qur.kAPH A I 9.205 lOll. 119.00 lOll. 107. 1011. 3.55 

ItY[,RUr." Wtl A I 9.l0S 31>5. 1'1.50 3ll. 176. bb. 1.12 

'tV,)R(,l;k AI'>i A I '1.2 05 b05. 11l.00 495. 233. Ill. 1.3/1 

~ (.f1,.,Rl'H::n A I '-1.205 9'1'1. 11l.50 876. litH. 238. b.OC:; 

t<f1UTtfl TI) 7.515 250. '12.UO ?50. 2115. 213. b.O'i 

(tJ 
IlTvFt<~!(H 10 7.515 1 ?7 • '12.00 127. 123. 911. b.05 

3 tlVUPlJr.I!APH ~ r 1.515 1?~. '12.00 . I <!'. la. 11 'I. 6.05 OJ 

a. 
'--

ItVUROr.t<~t'1t ~ I 7.5t5 2%. ltl.50 211>. 10'1. 3'1. 0.b5 0 
::J-

" U> 
0 ItV/jRllr.I<~l'fI AI 1." 1 5 Ibu. ld.50 b33. 3011. t07. 1.82 
" S-
o .5 l.OI1'Q"lfl AI 7.515 1007. lb.5 n fl1I2. 421 • 2111. 1l.~2 0 -a 
0 
iil 
iii 
Q 



kPuTln Tu 4.07'" ",01. 29.S0 5t15. J59, 210, 8,52 

lJTVFt<~lnN 10 '1.07", 0, 0,"'0 0, 0, O. 8,"'2 

HYLlRur.t<Af'H AI 4.b'" ",Q I , 29,50 "i4S, .,§",9. 210, 8,5? 

I1YDP,Of.H ~f''' A 1 tI.07'j e!13. 18,on "24, lOb, 37, O.bJ 

,tYIJRUr.K ~PH ~ I 4.b75 b411, 19.00 Sbll. 310. 114, 1.94 

tiYllRur.l< Af'H A I <1.075 3h~, 19,00 315, Ib9, b2, 1,05 

4 LO.,Al~l[n AI '1,01'" 1211L1, 19,00 1 nl, (154, 1103, 12,14 

UYl.l?ul'k 4Pli A r '1,b7", 90, 111,00 74, 35, 12, 0,20 

~tYURUr.IHI)I~ A I '1,b75 PI", , 18,on 153, 72, 25, O,II'§ 

HYL)PllGljAPH A1 LI,b7", 1158, 19.50 lOlli, 5bO, 207, 1.54 

'I COMI1I>J[n AI '1.b75 2b Al, 1'1,00 .!353, 1505, b43, lb,31 

pnultn Tu 0,0 ?37U. "'1,50 2211, 14'12, b42, Ib.31 

llTvFt<Srn" TO o,n:; o. 0.50 0. 0, 0: Ib,31 

UYj)PlJr.l~ Ai'H A [ 0.0 ?:H8, ?'1.50 2"11. 14'12, bll2, lb,31 

DJVFt<Srn" [0 O,ON II:S, "11,50 411, 12, 4, Ib,31 

tlYullUr,I<APtl '1 0,0 ;>295. 24.50 21bJ, 1480, b38, Ib,31 

I1Yfl llUr.u 'PH AT 114,10~ l.!t7 , 19,50 10115, b25, <'lb, 4.011 

Uf'unn Tu 9111, 2'1,50 Rill, 5b9, 23b, tI,OIl 

I1YIJP[)r.K,\r'1l A r 42,tlb3 IOR9, 1'1,00 05 /1, 520, I'll, 3,27 

tlJ 
2 cn··lRl"Ln q 44,1 02 BI3, 29,UO 1172, '1'19, 42&, 7,31 

~ "f'UTI::O Tu 112, tlid 1 V 1 b. Ile!,'jO 1002, IIS7, 425, 7.31 Q) 

a. 
L ttYuPUr.I<Al't' A I 'IO,lIh} ?3"9, ;>o.on lUO, 12b?, '185. 1I,:S3 0 
::r 
::J 
V> 
0 2 CO'1Pl'lt n AI lie! ,11"3 ?373, ;>0,00 21'jI, 11>",/1, 904, 1"'.b4 ::J 

S-
" ,jf'lITtI) Tu IIU,Ufo} 1 'nu, 7'1.00 l~ob, lbll7. QO:5, 15,&11 0 
-a 
0 
iil 
<b 
Q 



UIVFI<~ln,. In IIU.8bj 1 • ;>'1.00 O. O. O. 15.1>4 

IIYIJRur.k AI'H A, 1l0.bn3 19;>'1. ;:>9.uO 11185. 1607. 903. 15.bll 

HYVIlUr,kAPII AI ~'I.259 ;>1011. 19.~0 11171. 1072. 404. b.H 

" COj"Flj~jtn AI 40.db3 2'1'12. 2o.~0 2'108. 2110 7 • 129'1. 22.57 

l<nUUIl Tu ''1.259 2951. 30.00 21167. 2392. 129'1. 22.57 

IJI\IF"SjOI, 10 39.259 O. 0.50 O. O. O. 22.57 

HYIJRolr.k,\P'i A I ~'1.2'i'l ;>951. 30.00 21167. 2392. 1;>9'1. 22.57 

l1y,.Rur;t<APH ~ I ~7.~q~ 2'12H. 19.00 2102. 11111. 405. b.95 

2 CO"lR1Ntn A I 39.259 4051. 23.50 3'175. 3277 • lb94. 29.5? 

I<OuTtll HI H .'1'15 3959. 2'1.00 36911. 3205. lb91. 29.52 

IJHFIIS101, TO H.q'l5 O. 0.50 O. O. O. 29.52 

tl.YURUr,kAI'H Al ~7.'I'l5 ~959. 29.00 3898. 3205. lb91. 29.52 

HYvIWr,t> APll A, '~.179 223b. 18.S0 11197. 959. 343. 5.67 

" Lf)~,R I .Illl A r '7.495 IIbbb. 27.00 11540. 3b90. 2004. 3S.39 

l<ouTt.1l TU 3S .179 11'100. 3'1,SO 4332. 3bbl. 2004. 3S.3? 

IJTVFkSjllr. 10 35,179 O. 0,50 0, O. O. 35,39 

HYuRur;kAPil Al 35,179 4'100, 34,50 ,,332. 3bbl. 20011. 35.39 

t1YuR v r;,IAPtl A, H,n9 12'11, 111,50 1091, 5'17, 195. j.H 

" CO,·jP!'-'tll A, '''.179 1153S, '4,UO 41lbb, 3117;>, 2184, 38,72 

kn v Tt" T,) '3. n9 LJ4'i1. ~7,OO 4393. 31l5'i. 21 tn, 38.72 
en 
<1l 

" IlTVFtiSjni, ,n B.73'! 0, 0.50 0, 0, 0, 311, n. 
0) 

Q 
<... tlYIJRUr,I\API' AI '3,"9 11'I'i 1 • 31.00 '13'13, 31155, 2183, '11.72 0 
:0-

'" '" tIYuRt.r:" AI''' AT '2, 191 16'i'l, 111,00 1"3<17, 1>25, ;>17. 3.71 a 

" :;-
" crll~R I "'tJ' ~ T ·B,IH 1150S, 31>.50 ij451, 11091. 2~1I3. lI2,'I3 0 

0 
i3 
0 
OJ 
iii 
Q 



RnuTtf1 TU ~~.797 II42b. 4().00 n1l2. 110511. 2383. 112.113 

lJ T~l=kfllON 10 '~.797 O. u.~O O. O. O. 42.lll 

rtYDRur.:ljAI'H AT 32.197 III1;>b. 1t0.00 4302. 11056. 231n. 42.113 

HYUPur."APH AI 31.702 2101l. 17.00 11125. 531. 178. 3.03 

2. t;O/,RINt:n ~I 32.797 115 'lb. 111.50 Ill62. IIlb3. 2550. 115.lIb 

"nUTl'n r,) 31.702 11470. 19.00 43b8 • 11152. 25 113. 45.111. 

uhF":'\lO,, In 'H.l02 O. 0.50 O. O. O. 115.lIb 

rtYuRur:IiAPH Al 31.702 111170. 19.00 1l3b8. 11152. 25113. 115.111. 

hY()RUr.KAI'H Al 31.012 Qbll. ItI.50 398. 202. 72. 1.23 

t!. cnMRl'H::O AI 31.702 11917. 19.00 lib 77 • 1131b. 2b09. 1I0.b9 

kfllJTlO TO 31.012 IIn3. 20.00 4617 • 4301. 2609. IIb.!>9 

PHFkSlniJ In ~1.1I12 O. 0.50 O. O. O. IIb.b9 

rtYlJPur.KApH A I 'H.OI2 117H. 20.00 11617. 11301. 2609. I1O.b9 

hYiJPur:KAPH Al ~0.197 SM. 19.00 4118. 200. 95. I.bl 

2 (;O"IRIMt:f1 ~I ~1.OI2 "24t!. 20.0(\ 5057. 11510. 21>96. 46.30 

hnuTEf1 Tll 3i1.197 <;0115. ?1.50 4991. 11493. 21>9b. 116.30 

DlVl=k~qn,. If] 30.197 6S. 21.50 bl. 39. 16. 48.30 

rtYUf1Gr.K~PH AI 30.1 97 50;>1. 21.50 Q9,H. 111154. 2b80. 1111.30 

IIYOf1UGI< dt'H AT 2f1.52 211.1. 17.~O 11.50. b'l7. 237. 11.0'5 

t!. cn~,'1 iI'd' A I '0.1 9 1 h2'1Q. 2U.OO bOOIi. 1190b. 211'15. 52.3'5 
OJ 
<D 
3 knuTt:f1 Tli <i1l.52 <;901. 23.~O ~ 175. Q/lo7. 26911. 5t!..35 
III 

Q 
'- OTvF,,'qn;, In 211.'52 17 tI. ;>3.S n Ibh. '15. 311. 52.35 
0 
=> 
" '" rtYIJllur:"AI'" A I t!.1\.'i~ 'i1?5. ;>3.~O SbO'l. 11772. 285b. 5t!..35 0 

" s I1YIJRur.:Hdj>1' ~T 71.10,> 1'174. Itl.OIl 161 9 • 7bO. 20'i. 11.53 co 
0 
B 
0 
iil 
en 
Q 



2 Ln,',Rl~'tn AI 21'1."2 6600. 21.50 bl>n. 534R. 30'18. 56.8R 

.. nulLo Tu 21.10'.> 6'.>02. ;>11.50 0370. 524'1. 30'111. 56.tllI 

uT\tFkSln,. rn ;>11()5h j1l6. ;>11.50 36 I. 200. tlo. 56.68 

tty,)PUr.t<~"H 4r 21.105 ~I U. 211.50 600R. 5049. 30111. 56.1111 

lITVF"SlON In 21105l o. 0.50 O. o. o. 5b.tllI 

tly()Pur.I<~"" ~1 21.105 1>117. 211.50 bOIlR. 504'1. 10111. 56.68 

hYl.JPUr.h~f>H 41 21.10'3 11306. 11.50 1331. 11125. 485. 8.H 

IiYUPUI'I<AI''' ~r ;>1.105 u. 0.50 O. O. O. IIb.6'1 

HYuRur.I<APH AT ;>1.105 bS. ?1.50 b I • 1'1. lb. 1111.10 

IIYIJPUr.t{M'li ~ r ?1.105 t711. 21.50 lbb. 95. 3A. 52.15 

'I CO~.R H'to A I 21.105 1132u. 17.50 311111. • 1542. 545. 8.H 

HYIJPLJr.~AP~1 Al ?1.105 o. 0.'.>0 O. O. O. 51..68 

" Ln,',I'I'H:n A I 21.105 "320. 17.50 jllllb. 1<i42. 5115. II. H 

knuTl!' Tu 00 2'JOI. 31.50 21113 • 15111. 5115. 8.13 

uTVFI,SI(hl In UIlJ ~I. 31.50 211. 6. 2. 6.H 

hYliRu(';iI ~PH A I 00 21170. 31.50 238'1. 1528. 5113. 8.13 

" lnMlllNU) A r ;>1.IO'J A4112. ;>9.50 8303. 62'12. 15111. 1.'.>.21 

HYIlR"C" ~I"l A I ?1.105 ;>407. 11.50 1110;>. 733. 2117. /j.23 

I{PIiTtl' TU 3.00 12'12. ~u.OO P40. 731. 2117. 11.23 

HYIJPur.H AI'II A r 3.0U ~1. 31.50 ,Ufo b. 2. 8.H 
en 
'" 3 " lnt~Rlr'Jtf' ~1 ,.ou I.Po. 30.uo 1;>61. 737 • 250. 11.23 
'" Q 
'- IIYIJPUr." A pi' ,~J ~.Ou 7 1 tl. 
0 

1'1.00 "2'1. 3'13. 126. ".15 

'" " ItYUPur,ldPIl Ai V> nu '1<;u. 1~.OO 817. 112'. 1'.>2. 2.60 0 

" :,-
j Vl'·itll'~I:.r' ~ I 3.00 ;>171. ,~.OO 20'10. 111'13. 525. 6.'I'! () 

0 
B 
0 
iil 
cr; 
Q 



"o..,Tln hi Oil 206'1. <'7.00 20/1 11. Ill'll. 525. 6.98 

t'YI)RUr.k ~PIl ~ I Ou tj711. 19.00 1113. 223. 62. I.JQ 

C C Of·11I i'it:. fl A r 00 ? 3 I I. ?!;.50 22711. 1707. 605. 10.37 

c LOI'IlIl'110 AI ?l • I O~ 10~1I~. 29.00 103911. 176? • 4062. 75.58 

HYLJRur.llAPH A r 17.511tl !;52. 20.00 /199. 300. 116. 1.98 

C cn~l/ll .. [n A I ;>1.1 0'.) 10110'1. ?1I.50 IObb3. 1103;>. 4111'1. 77 • '.)6 

kflUnn fLl 17.51111 10bb'l. 3c.00 1052b. 8007. 4186. 77 .56 

HYlJRlJr.k~t'H ~, 17.'.)48 11117. 19.00 10~2. 555. 203. 3.117 

kfluH.n TU 11. 5~ qQo. ?0."0 '121. ')50. 203. 3.117 

HYIlRUr.I<~PH AI 9.32 1595. 111.'.)0 1331. 6115. 227. 3.88 

2 COI',fll NEn AI It.53 1719. 16.50 Ib04. 1155. 1128. 7.35 

l.nuTt;.fl Tu I I • '53 1567. 30.50 1'5111. 10b9. 1128. 7.35 

HYlJRlJhl1 at-Ii A I 7.15 t'l II 'I • 11.00 1?88. 50b. 170. 2.90 

2 LO"ll'l~lt.n Al 9.'2 1932. 17.00 1'591. 13bO. 59b. 10.2') 

l.nUTEf' Tu 7.73 14'11. 39.50 III~O. nib. 59b. 10.25 

t1YUflur.li APH A r ".1'1 915. 111.50 7611. HO. 130. 2.22 

2 Cfll·,lllNEf' q 7.75 IblJlI. ;>5.50 16')7. 15211. 125. 12.117 

l.fluTln Tu 0;.1'1 ',)7'l. 'b.OO l"bll. 111110. 725. 12.117 

11ypRur.t<API' AI 0.0 ? 3 I I • IIl.OO 1852. 115 11. 267. 11.92 

2 Ln,Aflp'E,fl Al 0;.19 ;>'111(1. I(J.OO 20;99. IQbl. 1009. 17.39 
OJ 
<b 
:; HYLlIII)r."~PH ~r 0;.1'1 3 Rb. ?o.~O '6 I. 200. 60. "b.IIR 
'" a. 
'-- 2 cnl',fll"tn ~ I ".\'1 ;>9 /10. Itl.oO ch17 • 2153. 1095. 17.3<) 0 
or 

" '" knUTtn Tu ?5H. i'1I.'.)O 2391. 2003. 1095. 17.39 0 O.ll 
" s-
o 2 rn"IBp't:,f1 al 17.~lItj 1?01-o'l. '2.0 0 120;~7. '11\9/1. 5176. 911.9'5 0 

13 
0 
iil 
iii 
Q 



"YI}RUr.11 At'H A I 15.51)5 1512. 11.50 1153. 1I1l7. 105. 2.82 

t! C nl"R 1 NE f) A I 17.5111l 1273<1. '1.50 121>10. 100113. 5312. cH.17 

"pulEn hi 15.')05 Ii'bbb. H.50 12502. 10027. 5311. 91.17 

HYl!Rur.kAt'H 3, 15.505 26'10. 11l.50 271l2. 1153. 1112. 1.06 

hYLIRur..,AI'H ~ I '1.10 li. 0.50 O. O. O. 2.118 

2 Ln,~RINt::n 41 9.10 2690. 18.50 221l2. 1153. 1112. 7.06 

HnUltn lU '1.10 ?t!1t!. 25.00 ,!020. 1117 • 1112. 7.0b 

HYJf'lJr.Hh"H AT 7.6,! I II 31 • 18.')0 1220. 622. 2211. 3.82 

<! cn,-jRplEn AI 'l.lu 2960. ;>11.50 271 9 • 1653. 633. 10.811 

tiYl)flOr.Ii~I'H A I '1.10 5b. 119.00 55. 119. 36. 3.55 

<! Cllr4f11'!t:f) A r 9.10 ;>'lb7. i'1I.50 272b. 1664. 657. 10.88 

Ilnll T E. " T u 7.b2 24111. ~O.OO 1'152. 1075. 621. 10.116 

HY[,Rur.I<APH A I 6.50 9i'0. 19.00 7'16. 422. 154. 2.02 

~ CIlI"R{"tn Al 7.62 27lu. 30.uO 2161. 1183. 725. 13.50 

Rill/TEn H' 6.50 21119. 33.51) 2032. 116'1. 707. 13.50 

11YIJRur.k API' A I 0.0 31b9. lu.OO 2650. 12511. 440. 7.55 

2 Cn .IRl"'tl1 ~ I 6.50 'Ibt!. ttl.OO 21>b3. 19 '13. 1071. 21.05 

IIY[;R()r.k~"H AT 6.50 In. 92.00 121 • 123. 94. 6.05 

HYIJRIIr." ~t'H A r 6.50 o. o.~o o. o. O. 8.52 

~ l nH~ J 'n.!" A r 6.5u 3I b.!. IU.OO 2b63. 19'13. 1113. 21.05 
OJ 

~ hYuPur.,< AI· ... Al b.5il ,,~. 2'1.50 411. 12. II. 16.31 
'" Q 
'- .2 Lflj'lf'lNt n q ".50 '19". IH.OI) <!bo5 • 2005. 1117 • 21.05 0 
or 

" '" I10uTt.I' Td 0.0 ?lFid. n.50 2504. 1976. 1114. 21.05 0 

" s-
o 2 Ln"IRPJt::11 A I 15.'>05 1~'110. 3b.OO 131\~3 • 11740. bH9. 118.112 
0 

-0 
0 
OJ 
iii 
Q 



11YllIW(;"APH ~ I 1.!.000 1~';I. 111.00 l,;oQ. 7011. 2113. 11.15 

.! C/lJ.IfH"!::n ~ I 1~.50~ 14u ll7. 31. ~o 139110. 12020. 6546. 122.97 

knulln Tu 12.000 111039. 32.50 \3917. 12013. 6516. 122.97 

2 Ln,·,Hlfltfl 41 12.000 1<;47~. '\1.50 1~367. 1l3.!5. 7105. 139.26 

hvuRur,I<AIlH 4/ ~.~!!b 1373. 19.50 1206. 660. 21111. 4.17 

2 cn~,RINl:.fl ~I 12.000 1511110. 31.00 157113. 13730. 7302. 1113.115 

HypPtl(;I<APtf 41 12.bOo IllS. 20.50 1fl11. 613. 239. 11.09 

11YIJPUr,,,AI'H A, 12.006 O. O.~O O. O. O. lb.31 

3 COr'IRH!EIl A I 12.bOo 162 9b. 311.00 lb232. 111161/. 7506. 147.54 

knuno Tu 9.586 16275. 32.00 16211 • 111151. 71120. 1117.5'4 

I1Vu'lt;(;kAI'H Al 9.580 en3. 19.50 8.50. '1/ 75. 179. 3.06 

ItYUR(j(;k API! AT '1.580 13?0. 1'1.50 11 69. 662. 2116. 4.25 

hYIJPUr.kAI'H Al ~.5Rb 3qllll. 17.~0 2';78. 1050. 354. 6.07 

4 CO~.A Pit!: Al 9.5Ro 17372. ?1I.00 17192. 15137. 7979. 160.92 

IIOUT!: fl T u 5.051 17312. '0.00 17156. 15060. 7895. 160.92 

I1VU Il /Jr.f/Aj>H Al 5.657 3,BI. 111.00 2616. 1212. 1118. 7.17 

,IIYl,PU(;k AI'" AT ';.'0 15RI. 17 .50 1186. 1166. 1611. 2.60 

HYIJRUr.,IAPI-f Al 2.'1'l1l 1794. 17.00 1219. 456. 152. 2.60 

4 CONAPitfl A J 5.0<;7 179?3. 29.00 1767il. 15633. 8112? 173.49 

HYIJRUr." H'H A I 2.'1Ru tl?3. 11.00 'HI. 245. 65. 1.13 
(0 
CD 
3 2 cnr'\f'I1J[fl AI 
'" 

5.d';7 17~55. ?9.00 17699. 15672. 8Q82. 1711.62 
Q 
'- I<OlJrUl Tu 2.Y Rtl 11'n~ • 30.00 11691. 15670. til 9';. PII.6? 0 
:r 

" '" HVI)PlJr.ilAt'~' A J IO.Rb '1l60. 17.~0 2904. 1277 • il:S5. 7.il6 0 

" S' 11 nU Tt f' T,' 10.Rb ?q I 7. () 
0 

?7.00 l?b7. 1213. Ine; • 7.41> 
B 
0 
iil 
iii 
Q 



t,YUFWr.I"t'H AI 10./lb 1113. ;>0.00 132_ 437_ Ib9_ 2_86 

tIYLJPllr.tlAPH ~ r II).Rb 107_ ;>0_00 636_ 377_ h5. 2.117 

l1yvflLJr.k~PH AT 10.ill> HI)I. IIl.S0 2772. 13b9 • 1185. II.B 

"(luTU) T,' 0.00 ;>19~. ;>9.00 2075. 12bl. 11115. II.B 

II L nr .. " PIE" A r 10.llb 0;~90. 27 .50 5013. 3239. 1225. "1.111 

IIYlJRur.IlAI'H AI IO.lIb 1217. "I.on 11111. 713. "IIR. 11.911 

liYuRur."APII AT 10.1ll> 1l90. t'i.5n 7911. 457. 173. 2.95 

3 C",·,RI"I!::fl AT 10.Ab 65'5'1. 27.00 b21111. 4390. 11>79. 29.03 

" " U Tl:J) T U 4.;>~ 0;955. ~b.OO '::i7b2. 11337. lb78. 29.03 

I1Yufl{Jr.I<At'H AI '1.0 32112. 19.50 2906. Iblli. 1>15. 10.57 

l.ouTtn Tu '1.0 111;>0. 40.50 139b. 1371>. bill. 10.57 

ttYuRUr.H Al'li A I 0.0 31135. 11.50 25112. 10b3. 359. b.lb 

2 cO,·,['Illitn A I 'I.U 3b61. 17.50 3;>90. 2138. 970. Ib.73 

,lOuTtn T') 0.0 31141. ?1.50 3150. 2100. 968. lb. n 

ItYpPUr.t<AI'i-l AI 11.05 15'5'1. 1'1.00 135;> • 721. 2b3. 4.50 

IlnuTtn Tu 4.05 1539. 211.50 13114. 720. ;>b3. 11.50 

ttYUPur.HAPH AI II.OS 1215. 19.50 1 I 2? 619. 229. 3.92 

2 LO"lflI~'tn AI 4.05 216b. 20.00 24311. 13B. 1190. 1i.1I2 

kOIJTt" Tll 0.11 ;>1192_ ;>5_00 2337. 1319. 1190. 8.11;> 

I1V!iPU(;I<APH A r u.O lbOO. 19.0n 13113. 72Q. ;>b5. 11.53 
en 
(J) 

'3 ~ C"':APll" d r 4.;>2 10077. ?<I.SO 97311. 11070. BOO. 511.71 
"' Q 
'- ,/OLJTln Ttl U.U 9111>b. '1.50 'I;>') I • 777<;. 321H. <;tl.71 
0 

"" 'J 

'" ttYllRl,[;I< dt'H A I "."3 619. lb.51) nil. 131. lilt. U. /11 0 
'J 

'J 
HVOPllr.~~I'H AI <;. 'd 4A~. 1'1.50 112b. ;>B. Ilb. 1.<11> 0 

0 
B 
0 

'" iii 
Q 



tlYlJPur.II~f'H A] 5."i3 7?0J. 17.00 "il7. 209. 70. 1.19 

5 Cnl1Rpltll A] 5.C;:S 159U. 17.00 1<'b3. 5bO. 1911. i.39 

HnuTt:.I' Tu ,. 'Ii! 12'15. 23.00 1173. 5111. 198. 3.39 

tiY [lP ur.,{ ~ PH ~ T 3. '12 5" 1 • ?O.oo Q95. 291. 112. 1.90 

HYUPIJr,t<~PH A r 3.'12 2172. 17.50 1b79. 718. 21111. 4.111 

3 en.IRINtl) A I 3.92 3531. 111.00 i 131 • 15111. 551. 9.117 

HY[lRur.HAPH ~r 3.9l 100tl. 111.00 1131-. 397. U9. 2.37 

I1Y[)RUr.H4Pfi AT 3.92 5110. 19.01) /199. 2511. 93. 1.5/1 

:) cnMRI'Jt.1l hi 3.92 50bll. 111.00 111139. 21511. 780. U.1I2 

/FIUTtl' Tu 2.25 111110. 22.00 i899. 20110. 779. U.1I2 

HY[)PUr.tHt''' AT 2.25 Ib 1l 1. 17.00 1131. 1123. 1111. 2.111 

2 cn'lf1 Pltll ~ r ?25 46b2. ?2.00 Q201-. 2253. 918. 15.83 

l<nUTto Tu 0.0 3941. 27.50 51-17. ~0711. 892. 15.83 

tIYI.i!lUr.I,APIl AT 2.'1l1b SOb. 19.00 H7. 230. 1111. 1.112 

q Lnl~fl p.ltO A I l.'188 3021>1. 30.00 2'1MII. 211782. 12162. 250.511 

liY"PLlr.I<~f'H A I 2.9 11 rj 2303. 17.00 1714. b91. 233. 3.98 

tjYIJRur./HPH A I l.911/l Ibi'li. 16.50 1311'1. 109. 2511. 11.35 

11V[)RUr.l/Af'H A] 2.9118 1l14. 111.50 105. 311b. 1117. 1.96 

4 (,;nI4Ap.'t n Al 2.966 j097b. '\O.uo 3Ui'92. 25301. 125'14. 2bO.87 

knuTl" Til 0.0 50 'ilS. '1.110 302i19 • 25251>. 11907. 21>0.67, 
OJ 
(!) 

'3 
'" Q . '- *** IJOPMAL tNt) uF "Er-l **. 0 :,-
OJ 

'" 0 
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ULTIMATE WATERSHED CONDITIONS WITH PROPOSED IMPROVEMENTS 
PUNOFF SIJW4ARY 

FLnW LN CURLC FEEl PPR SECOND 
"'~f IN tWURS, AREA IN SQUARE MILES 

PtoAI\ THIF nF AV£RAGE fLUW FOR MAXIMUM PERIOD 8ASIN MAXIMU,", TIME OF 
UPI:RA Tint> STATION FLn .. PEAl( h-HOIiR 211-HOlJR 72-HOUR AREA STAGE MAX STAGE 

HVuRUr.I~APtj A I 13.53 11123. Ib.50 1?03. 437. Ilib. 2.48 

I{OUT[I') Tli 10.5S 200. /10.50 199. I'll'. 13'1. 2.118 

OIVFf(!Hn,. rn 10.,;)51; o. 0.50 O. O. O. 2.118 

liYOPur.'~AI'It'-' T 10.55 C!OU. ~0.50 19'1. 192. 139. 2.48 

lJlvfKSln" Tn 10.55;; o. 61.00 O. O. O. 2.48 

IIV"RUr.KAPfl AT 10.'>5 200. 110.50 19'1. 192. 139. 2.118 

I,VllRUr.I~APH A I 10.55 977. Ib.50 558. 16'1. b3. 1.07 

t en.\fll"'ton ~I 10.55 972. Ib.50 55b. 201. Ibb. 3.55 

KnUHI) TU 9.C!05 175. 113.50 17'> • Ib3. 140. 3.55 ' 

I.JTVfKSlO'~ Tn 9.205 65. il3.50 bll. 55. 37. 3.55 

HVuPU(::KAPH AT '1.205 110. 43.50 110. 1011. 103. 3.55 

HVIJRur,/lAPH AI 9.205 625. 10.50 5411. 197. b6. 1.12 

l1YuRur.:l~ APIi 6 I 9.C!05 1077. Ib.50 b6;>. 243. 61. 1.38 

5 t;n""AINtn Al 9.205 1'169. Ib.50 n03. 513. 2110. b.Oo; 

l{OlJTEn TU 7.515 25b. A~.50 255. 250. 215. b.05 

OTVFIlSi(lf.1 In 7.515 n2. 1'5.50 132. IC!II. 'lb. b.OS 
III 
C!l 
'3 I1VI>PUr.I<APH\ 1 7.S15 123. 1\5.50 123. 123. 11'1. b.Oo; 
"' Q 
'- I1YIJpur.116 PH A I 1.515 571. Ib.50 H6. III>. 3'1. 0.b5 0 
:,. 
:0 

'" tlYuRur.:kAPIl 61 7.515 I.)lIu. 1".50 RBI>. 320. 107. 1.62 0 
:0 

'J 
5 In''IR PIEI) A I 7.515 1914. Ib.50 1<'11. 11111. 220. 8.5? 0 

0 
-0 
0 
OJ 
iii 
Q 



t<nuTU" TI) 4.b7~ U'> 1. ;>5.50 1311. 1101. ?12. u.~2 

III v FI(~H nr, 10 '1.075 o. 0.50 o. O. O. 8.52 

HYURUr.khP'" ~l 11.1>5 U'51. 7.5.50 1311. 1101. 212. 8.52 

11YI,Rur.I(APH Al lI.b75 4f17. lb.50 31 0• 111 • l7. O. bJ 

I1YUROr.ldt'H 41 i1.oh lli06. lb.~O Q50. 342. 1111. 1.'11j 

I1Yl'P,J'~k 41'11 A I 11.015 1118. 10.50 51'1. 185. 02. 1.05 ' 

<I lO~,R PIE£' A I li.b15 ;>7h'l. Ib.~O 18011. '1lll. 1100. 12.111 

I1YuRUr::,( APH Al 'I.b75 1'12. 10.50 lOR. lo. 12. 0.20 

HYURlt(:;I"(Af'H AI 'I.b75 19b. lb.50 225. 70. 25. 0.'13 

IIYURUr.IHPH A I 4.b75 21'5'1. 17 .00 1502. 1>17 • 207. l.54 

'I CI)f;,I1P!t:O ~I 4.b75 '>~20. 17 .00 .sb57. 11>112. 647 • lb • .sl 

IHlIJltfl TO 0.0 3ljq.!. 22.00 l?'1I>. Il>l5. "1111. II>.ll 

UUft<S10~ Tn o.os o. 11.50 O. O. O. 10.ll 

l1YlJRur.IHPfI A I 0.0 3t1q2. 22.00 .s?'1I>. Il>l5 • 0114. II>.ll 

ulvft;~IOI'O 10 0.011 'I? 0 • 22.00 54". U'I. III>. 10.ll 

IIYURiJr.kApfi Al 0.0 2'171. 22.00 2750. 111'16. 5'1~. Ib.ll 

tIVUllur.I<~PH Al 1111.1 02 2Ultl. 17 .00 1'101,. 707. ?31>. '1.011 

j(nuTtn Tu I 1 2~. '2.00 10'12. 017. 2lo. 11.011 

HYlJRUr.I( APH A I 112.(\03 21173. Ib.~O 1'>'111. '5711. I'll. 3.27 

rn 
2 COlo,Pltltfl A I 114.102 ?5'>~. Ib.50 175'1. 113'1. 1121>. 1.31 

'" " I< nu T 1;.1' Tu 112.<l1>:; I I'll • '7.50 113h. '1'111. 1121,. 1 .l I 
OJ 

Q 
'-- HYDllur.IIAP'l ~ I iIO.t;ld "~8.!. I 1. UO 5112'1. 111~1. 1165. tI.l3 0 
OJ" 

" <n .! Cllro,P 1 Nt:. n A, 11.!.tlI>S <;575. 0 

" 
17.00 311<1'>. 1 !\'1 1. '108. 15.bll 

" () koolln TU 'I U. ,lid 11032. n.on 515'1. 1840. 'lOR. 15.011 0 
-0 
0 
iil 
CD 
Q 



uhFIi~IO" If) IIU.Hbl l'III • 2.!.OO in. 21. 7. 15.011 

HYIJRlIf.tI~PIi AT 'Io./lh3 36RIl. U.OO 30S7. 1819. 901. 15.bll 

HYIJflUf.IHPH AT ~'1.c!'i'l IIIlS7. 11.00 3275. 1210. 11011. o.'n 

c! cn,.l1jNt n AI IIO.llh3 'i325. 17.00 11650. 2790. 1300. 22.57 

tlnUTt:.n Ttl 39.25'>1 11'1'18. 24.50 IIb9'1. 2775. noo. 22.S7 

IITVFt(~ln,/ Tn ~9.25'1 O. 0.50 O. O. O. 2c!.57 

HYIJRUr.t(APH AT VI .2'i'l 119'11l. 211.S0 IIb99. 2775. 1300. 22.57 

HYLJPur,t(APH AI H .1I9S IId52. 17.00 327ft. 1213. 405. 0.95 

2 cn/~AJI"ln Al 39.2'i9 b603. 20.0n oISO. 3815. 1700. 29.52 

IWIJTl:n Tu "'7.119S 6130. 24.50 5'123. 3755. 1b99. 29.52 

l)JvFk~ln" In H.II'1S O. O.SO O. O. O. 2'1.52 

I1YIJ RUr.t(At'fl AT ".11'15 h130. 211.50 5923. 3755. 1699. 29.52 

HYORuf.kAt'H AT V;.17'1 11069. 17 .00 27S5. 1025. 3113. 5.87 

i!. lnw\} "lO ~ T '\'{.1I'15 h794. 24.00 b1l1l5. 111175. 2021. 35.3'1 

"nuTln TlJ V,. 17.,. h165. '31.00 5999. 41135. 2021. 35.3'1 

LJnFk~lnl' Tn 'S.179 O. 0.50 (I. O. O. 35.3'1 

HYuRlIr;t(IPIi Al '5.179 611>5. '1.00 5'19'1. /j1l35. 2021. 35.3'1 

HYLJRUf.k 4 PH Al H.n9 2329. 17 .00 15711. 5611. 195. 3.H 

c! cn"i~lNl:n AT '5.179 1>1711. 31.0n b017. 11766. 2204. 38.72 

I~nUTt" Til H.739 50 110. 30.00 5574. 11697. ;aOIl. 31l.72 
OJ 

'" :; OTlofkSlfll, In '3. n9 u. v.50 O. O. O. 36.7? Il> 

Q 
'- IlYuRur.I~APII A I '3.7H 'io40. 30.00 5<;7 11. 11697. 2204. 38.72 a 
0)' 

'" '" t1YVPUr.kAP'i AI ,c!. 1'17 ~Ol>,). 10.50 1115 11 • 651. 217. a 3.71 
'" s-
" c! COi-1f1I'IEO AI B.n'! <;040. ~o.oo 5<;7'i. 50011. 2Q15. 112.4' a 
B 
0 
iil 

'" Q 



kouTtn Tu 32.797 "'101> • 110.00 ~3ijf\. IISbb. 2110b. 112.113 

llnfk~ln,; If! '2.79{ U. O.~I) o. O. O. 112.43 

liYullur.t< APH A I 32.791 5110b. 110.00 531111. IIl1bb. <'1I0b. 112.113 

HVj}PIJr.I<~PH A r 31.702 ;>1I0t.. 10.50 1';115. 532. 177 • 3.03 

2 cnl-,1l1N£0 AI 32.7n "!j07. lb.50 53111>. 119111\. 2<;77 • 1I5.lIb 

knlJTl:1' Til H.702 5~<;0. 17 .50 531'. 4975. 2571. 4S.lIb 

1)l1l[1<~lni' In "H.702 o. 0.50 o. o. O. 45.lIb 

HYliRI,r,k At-'H A I 31.702 5~SO. 11.50 5333. 11975. 2511. 115.4" 

t1Vullllr:liAPH A I 'H.OI2 92b. lb.50 602. 217. 72. 1.23 

2 cnw,! N£O A I 31.102 boS90. 17.00 57611. 511b. 2/dS. IIb.b 9 

tinuTtIl Tu 31.012 59211. 19.00 5b30. 5065. 2b38. IIb.b9 

OIVFI<Slnl'j In "H.012 O. O.~O o. O. O. IIb.b9 

hYORur-k A PH q 31.012 5926. 19.00 5/>10. 5065. 2b:58. IIc.b9 

HYIJRuf,ilAPH A r 30.197 1 no. 17.00 7bll. 2113. 9<;. I.bl 

C (OI'A 1'1[0 A I 'I.Olc bbQb. 16.50 b221. 52b3. 2125. 46.30 

""uHn TlJ 30.197 "213. 20.50 591l0. 522b. 2125. 116.30 

IJTVFI<~ln" In '0.191 llll. ;>0.50 103. 71. 29. 1I1l.30 

tlY['PUJ;"APH AT '0.197 6099. ;>o.~o 51\ 17. 5155. 2b9b. 1111.30 

t1VIJPOJ;ll At-'H A I 211.52 311'10. Ib.50 2059. 711. 2H. lI.05 

III 
2 (fl,-111 pl£O A I 30.1 9 7 17;>5. 17.50 7;>03. 5593. 2Q 1b. 52.35 

~ RnuTt I' TI, cA."c b93c. ;>1.50 b71;> • 5530. 2915. 5c.35 
'" a. 
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u Tv F I( Sin '"' r n c A."2 .s"Il. ;>1.50 31°. 11>7. bl>. 52.35 0 
:0-
OJ 

'" ItVlJPOr."Af'lI A I 2Q.52 ~57q. ?l.~n I>39~. ':>3b3. 28q9. <;2.35 0 
OJ 
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o IIYIJIlLJr:llAt-'~1 A I ;>l.lO~ 3aH. 17.00 21bl>. 793. 2b<;. 1I.5~ 0 
-0 
0 
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'- l n(·f'l ~lt n A I "fI.52 7'113. Id.~O 7",,5. 5904. 3094. <;6.88 

IlnlJTl:fl Tu ;>I.IO~ 72111. ?4.0n 0'1'12. 57b3. 10'10. 5b.1I6 

llTvFt<~ln" TO ;>11051< 5bl. ;>4.00 SOb. 2111. 109. ')6.811 

IIYIJPUCHAf'H A I ?1.105 "loS 1 • ?4.00 i)11!l6. 5483. 2961. 5b.!l8 

lJT~fklllnl. In ;>lluC;L o. O.~o O. O. O. 56.118 

hYLlPlJr;l<~pH AI 21.105 b6S7. 2'l.00 blHlb. 51111'3. 2981. 56.86 

nYlJr.UGkAPH AT ;>1.10~ ')tlQ'I. t7 .00 3'162. 11153. 485. II.B 

hYUJlur.1<4PH AI 21.105 O. 0.50 O. O. O. 116.69 

I1VLlPO(;f< 4PH ~ T 21.105 114. 20.50 10'3. 71. 29. 48.30 

IfYlJP,)(;kAPH A I ?1.105 35t1. ;>1.50 31'1. lb7. b6. 52.35 

" en",A 1111101) AT ?1.105 bOIS. 17.00 41'15. 1652. 588. lI.n 

tlYuPO(;"APH AT ? 1.105 O. 0.50 O. O. O. 56.88 

I' Ln~If'IN[fl AT ;>1.105 bOIS. 17.00 41'15. 165;>. 588. 8.33 

hnuTEn Tll 00 2111'1. '30.50 2"96. 1643. 586. 8.33 

I)T "Fk~lfll, Til uliT 5b. '0.50 46. 13. 4. 8.33 

liYIJRur.l< 40>'. A r 00 ?l63. 30.50 2b50. 1630. 5114. 8.33 

2 ln~,'1Ir'l:n AT ?1.105 H'IRU. ?1I.50 JRbR. 0829. 3528. 65.21 

ItYLJr~u(;" APH A I ;>1.105 36<;3. 10.50 2152. 742. 2118. 4.23 

l<nuHfl Tu '.00 l'n5. 211.~O 1356. 711 I. 248. 11.23 

en 
l1YvRUr:I<APH A I ~.OO 50. 'O.~O 'lb. 13. 4. !l.B 

(1) 

'3 '- t n,·,rq • .Itfl • I 3.00 1482. ?B. ~O 1394. 7~S. 252. 4.23 '" Q 
'- I1YI)RUr:hAI'H AI '.00 1631. Ib.~O 1053. 378. 126. 2.15 0 
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:0 en 

hVIJf1LJr.hAl'fI AI 1IJ7" • lb.SO 1157. 0 00 1252. 152. 2.bO :0 

0;-
f) 3 C nt'lf' I '~t: () A I ~.nu ~9;:>5. 10.50 282b. 1')711. '528. tl.9/\ 0 
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knuTU) Ttl Ou ;>;l4b. 23.,0 2585. 1'568. 528. d.91\ 

HYjjllUr.t<~I'H ~ I OU 1073. 16.50 bt15. 2115. 62. 1.39 

t! lnt1'lI'·ltO AI Ou ~OOI. 23.50 27611. 1799. b08. 10.31 

c cn'·IRjNln A 1 21.1 05 1150'1. 211.00 11075. 6237 • 11095. 75.511 

hYlJlhl(;kA"H AT 11.,46 130,. 11.00 90b. 341. Ill.. 1.98 

2 cni·,A PllO a I ;>1.10, 117b3. 2'1.00 112bO. 61159. 11201. 77 .56 

IWUT/:J) Tu 17.5/jij 11<:29. 26.00 1101111. 81132~ 11199. 77 .5b 

IIYU~U(;I14t>H A I 17.511t1 267b. Ib.50 1705. 609. 203. l.1I7 

kllUH.n TO 11.53 1801. 22.50 11159. b67. 203. 3.117 

HYORur;kAI'H AI 9.32 26112. Ib.50 1875. 680. 227. 3.S/! 

2 Lnl,.RINEI"l A I 11.53 3031>. 17.00 21117. 1271. 1129. 7.35 

knuTlO Tu II .0:;3 ;>190. 27.00 20611. 12211. 1129. 7.35 

I1YuPlir.t<AI'H AI 7.B 2180 • Ib.50 Itl15. 509. 170. 2.90 

2 CO,',A l"lO A I Q.32 211<;0. 16.50 2212. 1622. 597. 10.25 

IWUllo Tu 7.73 20 17. 35.50 1961. 1586. 597. 10.25 

I1YORU(;,<APfl A1 0:;.19 Ib27. Ib.50 1075. 390. 130. 2.22 

2 cn,1Rl f,110 ~I 7. n 2200. 17.00 191> I. 1773. 725. 12.41 

"nuH 0 TU 5.19 18116. 11,.50 1/!211. 1661. 725. 12.47 

"Yl)~oJ(;k AI"'H AT 0.0 3111>. 17.00 2(108. 657. 287. '1.92 

I. CI1''''''I''£I) AI 5.19 '7'19. 1/.00 300<). 2055. 1009. 17.3'1 en 
<b 
3 fiY[,nLJr.'HI'H A I 0:;. 1'/ 5t.l. 24.00 'lilt.. 281. 109. <;b • till ru 
i:l 
c.. 2 (J)"A 1 MEn A I 5 • 1 " 379'1. 17.00 3056. 2327, 1126. 17 .3'1 0 
:J-

" '" .IOU Tt [) T u 0.0 ?9~2. 0 

" 
?.5,OO 27'16. 22211. 1126. 17.3'1 
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2 LOr1RHIH' ~, Il • ,Ilb 1~"I". ?Il,on U~II, 10'147. '223. '1'1.95 0 
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tlVulIUr."At'H Al I~.~OS ?ll>ll. 10.~0 I 1l22. qqo. 105. 2.1l2 

t! (OM"INt['\ ~I 17.51111 nSH. <'11.00 153<12. 10S!l~. 5302. 97.71 

knUTtn TlJ I'.).~O~ I 'SIIob. ?9.50 13291. 1051l2. 5302. 97.77 

HVlillur,k~PI-i AI 15.505 SlOb. Ib.50 311H. 1231l. 1112. 7.0b 

tlVllRUr.t/API-i A I 9.10 o. 0.50 o. O. O. 2.'111 

2 CO~,Rl >11:.['\ A/ 9.10 'HOo. Ib.50 31ln. l?lll. 1112. 7.06 

RnUTED TU 9.10 305b. 21.00 21\911. 1215. 1112. 7.06 

NVeI/U"" ~I'H A I 7.h2 3223. Ib.50 1921\. 670. 223. l.82 

t! COI',RPIE['\ AT q.IO 111131:1. 20~50 31196. 1816. 6H. 10.811 

HVIJlhlr.k',PH A r 9.10 b5. 113.50 bll. 55. 37. 3.55 

2 COf.III"[O A/ 9.10 1l'l1l5. 20.50 3503. 1832. obO. 10.88 

tlouno Til 7.b2 H5l. 25.00 2b35. 1205. b3b. 10.61\ 

HYullur.kAPI-i AI 6.5U ?005. 17 .on 1291l. IlbO. 1511. 2.b2 

2 CO,'IRI'It.O 41 7.h2 ~bl>l. ?5.0n 271111 • 11125. 75h. 13.50 

tlnUT!:.o Tll 6.50 3193. 211.51) 25~1I. 131? 739. 13.50 

liYLJRur.H APH A r 0.0 "9QII. Ib.50 .s72"i. 1319. 4110. 7.55 

2 Ln,.Rplto 6 I h.'iO 'i~33. Ib.50 3A25. 2327. 1125. ?1.05 

tIVuRUr.,,~PII q b.'iO n2. 115.50 13;>. 1211. 'lb. b.05 

NYIJRUr.f< APH A I h.50 o. 0.50 O. O. O. /l.52 

CIl 
~ cn,,,R pJEn A I h.'iU "933. Ib.50 31125. 2327. 1171. 21.05 

CD 

3 Hy[,P"r.I< APH A I h."O 'PO. ;>2.00 '5l1b. 139. lib. 10.31 <ll 

Q 
'- 2 L n,;JlI'IU) A I 1>.50 "933. Ib.50 QOOQ. 2Qb'5. 1217 • ?I.OO:; 0 
:,-

" en 
0 IWUTtO TIJ 0.0 112;:>9. ;>1.50 3107. 21157. 1215. ?1.05 
" :s-
o 2 VJ~.RlrJU'l A/ 15.~1)5 1"531l. '2.50 1~1911. 12bl:1l • b1l811. 111:1.82 0 
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0 
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hYl,Rur.k ~t'H A I 1~.Mo ~171l. Ib.50 20 J3. 727. 243. '1.15 

<: In,,,I1Hlt n ~I 15.'>0~ 155~1I. 32.';;0 1~210. 129'17. 6b95. 122.97 

I\nuHn Tu 12.606 1';'19'1. 33.50 1'>;>011. 12937 • 6b75. 122.97 

2 [n"~'lll'Jtl) ~ I 12.60b 11>111>3. 20.00 101>91>. 14268. 7225. 139.211 

hYLiRUr.HAPH Al 9.586 2111'>. 11.00 1028. 729. 2411. 4.17 

2 lnwqr,IEfJ AT 12.606 171111. 25.50 Ib 087. 14650. 71123. 1113.'15 

HYDRUr.J<At'H AI 12.<>06 2b51. 11.00 11155. 7111. 239. 4.0 9 

liypPUr.HAPH A' 12.bOb u. 0.50 O. O. O. 16.31 

3 (.n~lfllNt:n A, 12.Mb 17615. 24.00 11349. 15095. 7625. 141.54 

knuTln TU 9.5116 17'>15. 2b.50 17795. 15012. 755'1. 1'17.511 

HYVRur,I/APH AT 9.566 19;>5. 17.00 1111. 5311. 179. J.Ob 

HYllRUr."At'H Al 9.511b ?7Ib. 11.00 19111. 7'11. 248. 4.25 

HYURUr.kAPH' AT 'I.'>lIb '1157. lb.50 29'11. 1062. 354. 0.07 

'I (; n,qR PiE 11 A I 9. '>1\6 18'164. 25.00 111165. 15972. 81'17. 160.92 

IHiuTtn Tu 5.1l51 1111100. 2b.50 lli125. 15929. 8076. 160.92 

I1YuRur.h APH q 5.6';1 5050. 11.00 3400. 12'>2. 411'1. 7.17 

tlYl>RUr.1\ ~ PI-! A I 5.~O ;>5~1I. 10.50 11153. 493. 1611. 2.60 

HYuIlUr."At'H AI 2.'1116 ;>3°,>. Ib.50 13,>11. liSA. 153. 2.60 

II In'''''I'''ll1 ~I '>.1l5/ 19011. ?5.00 187'13. f61>95. Ilb2Q. 173.49 

HYl,Rur:"M'" A I 2.9118 10112. 16.50 1>29. 250. liS. 1.13 
OJ 
(1) 

'3 t! Cfl"fllMl:.n AI ':J.H';7 19101. 2'1.50 llilllS. 167tlO. bb811. 1711.b2 
"' Q 
'- klllJTH. TU 2.911'; l QOAo. ?5.50 loA08. lb7,>5. 8393. t711.62 0 
". 
:0 
OJ> HY1>RUr::k At'H A I to.llb <;8 111. 11).50 jl>.,2. 1303. 435. 1.116 0 
:0 
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HY()h'Ur./lAI-'H ~ I 10.110 191!l. 17.00 I ~l2. 5011. Ib9. 2,68 

11Yli~LJr.llAPH AI 10.fIb tb62. 17.09 II q I. II.B. 1115. 2,q7 

HY1Jllur:I<ApH A I 10.80 "71!l. 17,00 3908, 145<'. 485, 8.H 

t<ouH.t'I Tu 0,00 2'1BI, 2b.OO 26611, 1363, 465. 6.H 

4 cn~,RlflJtO AI 10,% b370. <'!l,OO S71l1. J53<'. 1225, 21,111 

hYt.lI>O"I~WH ~ I 10.8b 2'117, 17.00 211111. 8!l8. 289. 11.911 

ttYi)RUr.I~ ~PH ft T 10,Ilb 2061. 11,00 B911. 517. 173. 2.95 

3 (;O,~R1NI:.O Al 10.Ab '1912. 17.00 7471. 11855. lb79. 29.03 

l<ouTEO hi II. ?2 I>bllb, 27,00 6588. 1181b. 1b79. 29.03 

HYuRUr.t( ~PH Al 41,0 b 177. 11.00 117S7. 11l3b. b15. 10.57 

IWUIlO TO q.O <'!l35. 30.50 2H3. 11.91.. 615. 10.51 

,1YURVr.I/ApH AI 0.0 41<'0. Ib.50 3015. 1077 • 31.0. 1..11. 

l COM" 1'1EO A I q.O 'i4b4. Ib.50 qObb. 2543. 'lli. 110.73 

"ouTEn Tv 0.0 q,,7d. 20,50 J1'I24. 2499. 971. lb. H 

hYuRut;H At't1 A I 'I. OS ~1 H. 17.00 2120. 767. 2103, 4.50 

KouTEn Tv '1.05 ?qqq. 16.00 20'13. 765. 2103. 4.50 

HYl,RUr.KAPt1 A I 4.05 ;>bI5. 17.00 11101. 666, 229. 3.92 

.. CO,1AI'ILn 61 4.05 Iltl23 • 17.50 3111 4. lqb2. 491. 6,11;> 

t-<oUTEn ft) 0,0 ?bO~. ?9.00 2'ib'i. 14"'1, 491. 6.42 

tiYUPUr.kApH A I 0,0 2'11,0. 11.00 20bl. 791. ?b'i • 4.53 
(lJ 
(]) 4 lnl';~JIIJLO ~ r II.n 11'132. ;>1,00 1111'13. 9071, H07. 56,71 '3 
'" a. l(flU Tl:.fl Tv 0.0 1127S. 31.~O 11140. 67111, J"~04. 56.71 '-0 
~ 

" tIYlJllvr.I<AP" A I ".'53 1?6. Ib.OO '96. I.H. 114. 0,711 <n 
0 

" " tIVIJRur;R~PH ~ r 5."3 110,>. 10.50 71'i. ;>~7. !lb. I. 41> () 
0 
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0 
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11Yl,IIUt.tl4t'lt A r '5. "ij 1102. Ib.50 bell. 210. 70. 1.19 

3 Co~,~ P'lO A I 5.'53 2'i12. Ib.50 Pel. '595. 199. 3.39 

kOllH!) Tu 1.92 I U61 • ?1.50 I'd I. 5&4. 199. 3.39 

t1YUIIUGk ~PH ~ I ",.92 Ic 95. 17.00 1184. 334. 112. 1.90 

tlYtlRuGIHf'H Al 1.92 32112. Ib.50 20b3. 733. 2411. 11.18 

j cnl-,A 1'ltO 41 3.9C '511?II. 16.50 4075. 1b24. 551. 9.47 

HYIJROr.RAf'H AI 3.92 ItlOb. Ib.50 1162. II 17. 139. 2.37 

ItYUIlUr.I<~f'H 41 3.92 nOb. Ib.50 794. 278. 93. 1.58 

j l.nM~I'JlO AI 1.92 11500. Ib.50 59bj> • 2308. 7bO. 13.112 

/lnUT!::1l Til ?25 bb79. 19.50 50113. 2171'.. 780. 13.112 

tlY[;RUr.tlAt'H A r 2.2';) ;>213. Ib.5/) 1257. 424. 141. 2.111 

c cnflAINEI) AI 2.25 7571l. 19.50 51119. 25211. '119. 15.63 

Wlunfl TU 0.0 'i375. <'3.50 11508. 23116. 915. 15.83 

hYIJRI)Gt<Af'H ~T 2.9AU 1152. 10.50 710. 250. 1l4. 1.42 

4 cnr'IAI~It:n AT 2.911(\ 3277 O. 27.50 321bb. ?b596. 12405. 250.58 

ItYlJRur.t< APll A I 2.9All ~19b. Ib.50 19 77 • 698. ?33. 3.98 

tlYuRurt<Ap" A r 2.91111 "'217. 16.50 21011. 762. 254. 4.35 

HYUROr.t<APH AI c.96t1 15;>11. 16.50 1020. 427. 1117 • 1.96 

q (01'111111[1) A I 2. 'Hltl 3",075. 27 .00 3C'i04. ?11111. 1211511. cbO.S7 

t<OlJTtO Til U.U 33v29. 2tl.~o lelia/I. 26874. 12098. 260.tl7 
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APPENDIX 2 

HEC-2 WATER SURFACE PROFILES 

Bernard Johnson Incorporated 
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::r 
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I.tl76 IIU".II(J 0.00 0.00 -9.bO 155'11.00 3.3'1 0.00 3.3b 0.19 0.811 17724.78 3b102.25 
1.11711 11I)'l.OO 0.00 0.00 -9.hO 21525.00 4.29 0.00 4.31 0.22 1.0b 20402.25 454b8.32 
I.tl7b 1I0".OU 0.00 0.00 -'l.bo 241114.00 4.99 O.OU 5.01 0.22 1.11 22439.40 53U33.39 
1.117b 110".0(1 O.ou 0.00 -9.flO i'b320.00 5.1>11 O.~O S.70 0.22 I. t7 24452.79 b0820.02 
1.1>711 110".OU 0.00 0.00 -'l.I>U 320'1<;.00 1>.118 0.00 b.90 0.18 I. I b 26131>.51 75547.4b 
l.tl76 1I0".oU 0.00 0.00 -9.flO 3204'5.00 b.1I8 0.00 1>.90 0.18 I. I b 26131>.51 7SS47.4b 

~.27tl "I P.OO 0.00 0.00 -9.bO \4S3b.OO 3.H 0.00 3.37 0.05 0.47 31285.20 b493b.73 
2.c 7d "IP.OU 0.00 0.00 -9.bO 20205.00 4.32 0.00 4.33 0.01> 0.S7 35863.10 81400.00 
2.,,7d ,,11;>.011 0.00 0.00 -9.bO 2331'5.00 5.03 0.00 5.03 0.01> 0.1>0 19309.74 94575.18 
".,,7/j 211?Ou 0.00 0.00 -9.flO 2bbOIl.00 5.72 0.00 S.72 0.01> 0.b3 421>4b.181011112.32 
2.271l "I P.ou 0.00 0.00 -q."O 301b4.00 b.91 0.00 b.92 0.05 0.1>3 48533.39133513.41 
2.c 7 U .211?'.Ou 0.00 0.00 -9.1.0 301b4.00 h.!)1 0.00 1>.92 0.05 0.b3 48533.39133513.111 

2.511b jl,j7.00 0.00 0.00 -9."0 \3717.00 3.311 0.00 3.38 0.07 0.1>3 21607.8b S0270.4b 
2.5 11 IJ 1".H .ou 0.00 0.00 -9."0 19127.00 4.33 0.00 11.34 0.10 0.78 211551.90 b1128.7b 
2.511U I"H.Ou 0.00 0.00 -9.bO 22091.00 '5.04 0.00 5.05 0.10 0.83 2b590.92 1>9705.1>3 
2.511/l Ih57 .011 O.Oil 0.00 -9.1>0 25211.00 5.72 0.00 5.74 0.10 0.66 28517.08 1841>0.05 
2,~lItl 11>37.0{) 0.00 0.00 -9.1.0 26"2 9 .00 1>.92 0.00 1>.93 0.09 0. 90 '2057.34 94712.11 
2.SRb 1"57 .ou 0.00 0.00 -9.60 211b29.00 h.92 0.00 1>.93 0.09 0.90 32a57.34 9q112.11 

2./j7t\ 1<;31.00 0.00 o.Ou -9.bO 12950.00 3.39 0.00 3.39 0.02 0.37 34755.74 64108.99 
2.b7d 1"31. 0 0 ~.oo 0.00 -9.60 18119.00 4.35 0.00 11.35 0.03 0.117 3b814.32100977.6b 
2,tJ7tl 1"31,110 0.00 o.no -9.1>0 20'147.00 'i.05 0.00 5.0b 0.03 O.'5U 41622.04114221>.90 
i!.1l7U 1<;51.00 0.00 0.00 -9.1>0 23'103.00 'i.74 0.00 5.74 0.04 0.54 44746.82127706.67 
2.1i1(j 1,51.00 o.ou 0.00 _'l.l>o 2119'.00 b. 94 0.00 b.94 0.03 0.55 49901.S3152b22.03 
.2,1\70 1<;~1.00 0.00 0.00 -9.1>0 2719~.OO 1..94 0.00 1>.94 0.03 0.55 49901.53152b22.03 

3.3hl) c<;b7.f)1I 0.00 0.0(1 -'l.I>O IO'l96.00 '.~9 0.00 3.40 0.02 0.35 31873.S6 7219b.30 
5.3/ld 2'07.00 0.00 0.00 -9.60 1t.2oR.00 11.35 0.00 4.3t. 0.03 0.45 35995.1>0 66403.88 
5._~l,h 2"1l7,IIO n.oo 0.00 -9.1>0 111714.00 '5.0b 0.00 5.07 0.03 0.118 39036.231011I>b.12 
3.3/-"S 2"1\1 • 0 u 11.00 0.00 -'1."0 21<;211.00 '5.75 0.00 5.75 0.04 0.51 42042.23114212.72 
~.361l 2'i/l7.no o.ou 0.1)0 -9.bo ?411111.00 1>.95 0.00 b.95 0.03 0.53 47410.54138404.50 

III 5,3"''' 2<;1)7.0" o.no O.f)u -'1.1>0 246111.00 1>.'15 0.00 1>.95 0.03 0.53 47410.54138404.50 
\'; 
'" 5.1'10 2",f).Ou o.no 0.00 -Cl.60 10 991\.00 ~ .'IU 0.00 3.110 0.03 0.39 280b7.29 b2808.11 Q 
'--- 3,/'1<1 2;>1~.0\J n.f)u 0.00 -'1.1.0 IQ;>QII.OO 'I. ,., 0.00 11.37 0.011 0.51 31616.08 7711>7.08 a 
:;,- 3.i'liJ ,,"'0.(1) 0.110 0.00 -Q.bO 107111.00 'i.07 O.OU 5.08 0.04 0.54 34b02.bb 681184.31> 
OJ 

'" 3.7 Qd a/f).OU 0.00 0.0(1 -Q."u ?1<;211.00 5.7b 0.00 5.7b 0.05 0.58 37330.121000I>b.75 a 
OJ 3./ 'l /j .2?/O.Ou 0.00 fl.OU -'l.60 ;>4A111.00 1>.95 0.00 b.9b 0.04 0.1>0 4cI18.55IlI545.12 :;-
co 5.7'1H 2?/O.Ou O.ou 0,00 -Q.1.0 ?411111.0u ".95 0.00 fl.9b c).OIl 0.1>0 42118.55121545.12 
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~t.r"n XLrH FL TI<I) FLl C fLMIN .. C.~SEL fi<JwS EG 10K.S VCH AREA .011\ 

b.7f\b '>~.~J 1'5.00 20.00 -q. lI u 10'1'18.00 lI.qb 0.00 '5.11 2.10 3. t7 4307.06 7585.3'1 
b.!At1 ,>0.00 1".00 20.00 -".110 16268.00 6.B 0.00 6.56 2.70 3.911 5603.82 9692.53 
0.7811 sn.OJ 1'5.no 20.00 -'1.110 1117111.00 b.92 0.00 7. t7 2.90 4.23 6183.34 10982.69 
b.IAlI ')0.00 1'5.0U ~o.no -'1.110 21528.00 7.'511 0.00 7.87 3.07 11.52 6860.011 12286.1111 
b.IAb "~.Otl 15.00 ~O.OO -'l.llil ?4AIII.OO A.50 0.00 8.81 3.011 Q.73 7837.51 14231.32 
b."!AtJ ,>0.0t) 1'5.00 20.00 -q.llu 211'1111.00 8.50 0.00 8.81 3.04 4.n 7837.51 111231.32 

b.9A~ 1~3'l.Ou 0.00 0.00 -'1.110 109'18.00 5.1'1 0.00 5.32 1.82 2.99 5535.32 8156.'11 
0.'1"'> 10~'l.Ou O.Ou 0.00 .°.40 Ib;>bl'.OO b.b'> 0.00 6.82 2.06 3.51 8400.82 11336.35 
0.91\'> 103'~.00 0.00 O.OU -'1.110 1117111.00 7.26 0.00 7.115 2.10 3.b7 966b.01l 12'12b.611 
b.'1A~) 10 5Q .OU 0.00 0.00 -'1.40 21'52R.OO 7.'18 0.00 8.16 2.10 3.82 11171.32 1118bl.'13 
o.9t\S 10;0.OU 0.00 0.00 -'1.40 2I1AI'I.OO 8.'12 0.00 9.09 1.96 l.88 13290.52 17729.611 
b.'IP'> I05<l.nJ o.ou O.Ou -'1.110 21111111.00 8.92 0.00 9.0'1 1.96 3.1111 13290.52 17729.bll 

7.0'1" 'i'll>.nll 0.00 0.00 -11.00 109'1A.00 5.B 0.00 5.35 0.22 1.12 10502.110 23524.02 
7.0 o lj 'i91>.nu o.Ou 0.00 -11.00 162011.00 b.83 0.00 b.eb 0.30 I.IIQ 12354.11 29530.88 
1.09t! 'i'l6.00 0.00 (1.0" -11.00 1117111.00 7.lIb 0.00 7.50 0.34 1.57 13139.97 32237.16 
7.u'llj '>'II>.no 0.00 0.00 -11.no 21'5211.00 8.17 0.00 8.21 O.H 1.71 1401e.bb 353b8.23 
7.0'10 r, '1/,.00 0.00 0.00 -11.00 24 814.00 9.10 0.00 'l.15 0.3'1 1.83 15187.21 39697.71 
1.11'111 <;9h.nu 0.00 n.o" -11.00 <'4Rll1.00> 9. 10 0.00 '1.15 0.3'1 1.83 15187.21 39691.71 

1.'IOU 11.37.00 0.00 n.oo -1-..'10 10716.00 5.3'1 0.00 5.112 O.bl 1.54 7252.53 13853.32 
I.qnu lH7.00 0.00 0.00 -1>.90 Ib137.00 1>.90 0.00 b.9b 0.75 1.93 '1b80.82 111915.lIb 
7.'10(1 16H .(10 0.00 0.00 -6.'10 Ibbbll.OO 7.53 0.00 7.bO 0.77 2.05 11197.41 21322.01 
l.qOIl II,H .00 o.ou 0.00 -/).90 21'12'1.00 8.<'4 0.00 8.31 0.711 2.11 12985.59 2111'13.111 
7.QOIJ II>.H .011 0.00 0.00 -1>.<)0 21155R.OO 9.11 0.00 9.25 0.75 2.26 154b5.011 28276.01 
7.40tl I"H.Oo 0.00 0.00 -1-..'10 ?q55A.OO '1.11 0.00 9.25 0.75 2.2b 151165.08 2827b.OI 

1 • .,RIl 1~7~.OU 0.00 0.00 -1I.Q u 10771-..00 <;.52 0.00 5.56 ! .33 l.b9 7829.23 9328.77 
l.,,~!j 141~.oU 0.00 n.oo _A.ql) Ib337.00 7.07 0.00 7.12 1.55 1.lIb 10759.25 13107.08 
7.olll! I'I/A.OO 0.00 o.ou -1I.'lU 18/)04.00 7.11 0.00 7.7b 1.57 1.90 12013.27 141187.90 
1.l>p.d I'l/".OO n.oo o.OU _A.q(J 2111~9.00 R.1I3 0.00 A.1I8 1.59 1.95 13434.04 17010.20 
7. oAt, 1'17".~0 0.00 0.00 -q.?o ;>455R.OO '1.30 0.00 9.41 I .51 1.96 15330.16 19'1Al.96 

co l.oRIl 1'I/R.nu o.Ou o.Ou -R.flO ?4"'>tI.OO 9.30 0.00 9.41 1.51 1.9b 15330.16 1'1'187.98 ro 
3 
'" Q 1.1:l<;ll 11'1".00 o.ou o.OIJ -1>.70 10T/b.00 'i.59 0.00 5.62 0.39 1.22 91511.50 17159.58 
'- "I.b'i,' p'ill.nu 0.0t) o.Ou -6.711 \0337.nu 7.1~ 0.00 7.19 0.118 1.53 115b6.91 23473.04 
0 
". 1.1l<;/\ lI'II\.(lU 0.00 0.00 -1>.7u Itlbbll.no 7.7'1 0.00 7.83 0.50 1./)3 12bOIl.95 2b3111.29 
::J 

'" 1."'5rl "'III.nu o.ou 0.00 -6.70 ?14~Q.nv R.'51 0.00 6.55 0.<;2 1.74 1378b.07 29702.69 0 

" s- I.u'ill "·IA.O'; n.oo n.oo -1-..70 ;>4<;~II.OU Q. 'I.s 0.00 '1.118 0.<;1 1.82 15362.37 34309.93 
n 1.<1'ib "'IR.nu 0.00 o.ou -1-..70 ?<I<;~A.no '1.'13 0.00 'l.1I6 0.51 1.82 153b2.31 34309.93 
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i1.Hll ""511.00 
II •. ntl c'iYI.OO 
U.~~d ;;>'i3 11.lIu 

O.OV 0.00 -ll.'iO I071h.00 
0.00 0.00 -11.'i0 Ib3H.OO 
0.00 o.no -11."0 Itlbbll.OO 
0.00 0.00 -11."0 ?11l2'l.OO 
0.00 0.00 -11.50 211c;SA.no 
0.01l o.ou -11.50 ?4"iSA.OO 

'i. 73 0.00 5.9q 2.07 3.71 290b.58 7q97.011 
7.?9 0.00 7.107 3.1b lI.rn 3284.111 91 9 0.711 
7.9t! 0.00 8.36 3.53 5.113 3113 9 .8b 9927.10 
A.b2 0.00 9.1 ., ~.911 5.91l 3b05.70 10737.53 
'1.51 0.00 10.15 1l.~2 b.1I3 3819.bll 111120.25 
9.51 0.00 10.15 1I.~2 b.1I3 3819.bll 111120.25 
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tl.Y~<; ?oo t? 1 0 17 .50 -11.50 10771>.00 5.1Ie! 0.00 5. Cl I> '.1>9 :S.18 3542.1>9 51>0b.qq 
tl.}~9 ~.ou 1?IO 17.0:;0 -11.50 Ib'.H.OO 7.47 0.00 7.71 5.91 4.15 4100.52 1>720.14 
tl. :n'l ?oo 1?lu 17.5u -11.50 111/'011.00 8.111 0.00 8.113 b.74 11.1111 4330.88 7189.14 
u.3VI ;>.0.) 12.10 17.0:;0 -11.50 2142Q.ou 11.119 0.00 9.23 7.70 11.115 11511q.b9 7722.bl 
!\.y~<j ?oo 1".10 17.0:;0 -11.50 2110:;51\.00 '1.111 0.00 10.22 1<'.11'1 5.:S9 IIl1b2.2b 1>948.115 
".33'1 ;>.00 12.10 17.0:;0 -11.0:;\1 <'45511.00 9.111 0.00 10.22 12.119 5.39 IIl1b2.2b 1>9118.115 

!I.lIIII t? .00 1?10 17 .50 -11.50 11I77b.00 5.82 0.00 5.97 3.1>9 '.11i 3543.811 5b11.211 
tl.3l1u 1? no 1?IO 17.50 -11.50 11>337.00 7.47 0.00 7.72 5.90 11.15 11102.35 b723.63 
tI.3 /10 p.no 12.10 17 .50 -11.50 1111>0 /1. no 11.15 0.00 8.114 1>.73 4.116 11332.93 7193.3b 
1l.3QU 1? no I?IO 17 .50 -11 • 50 2111e!Q.OO 11.90 o.no 9.211 7.1>9 4.85 '159<'.00 7727.b2 
11.311U 17. 0 0 1?.10 17.50 -11.50 <'45511.no 9.113 0.00 10.23 12.57 5.38 1181>3.89 1>927.bl 
0.3 /10 1?0u 12.10 17.O:;u -11 .50 <'110:;58.00 9.83 0.00 10.<'3 12.'57 5.38 411b3.89 1>927.bl 

1:1.3&1 ;>.OU o.no 0.00 -11.50 1077b.OO 5.79 0.00 1>.00 <'.03 3.bq 2923.bl 7570.38 
Ij.~lll ;>.00 O.Ou 0.00 -11.50 Ib"\37.00 7.111 0.00 7.79 3.07 11.93 33111.3b <1330.82 
tl.3'11 ;>.00 0.00 0.00 -11.50 11161>11.00 R.07 0.00 8.52 3.112 '5.37 31173.11 10087.57 
1\.3111 2.nO 0.00 0.00 -11.50 211129.00 8.110 0.00 9.311 3.82 '5.87 31>119.89 109'57.78 
1\.341 ?OO 0.00 0.00 -11.50 21155P.OO 9.7e! 0.00 10.311 4.13 6.~1I 3871.011 1208b.51> 
/j.3~1 2.00 0.00 0.00 -11.50 ?1I558.00 9.72 0.00 10.34 11.13 1>.34 3871.011 1208b.5b 

11.3RtJ 2so.00 0.°0 0.00 -12.70 10776.00 5.113 0.00 6.01> 2.27 3.87 27811.511 7157.59 
ti.3l\tJ 2~n.oO 0.00 0.00 -12.70 lb337.00 7.117 0.00 7.89 3.110 5.1 C. 31b5.27 8662.01 
tl.3Rll 2~n.ou n.O!) 0.00 -1<'.7u lb6bll.00 8.111 0.00 8.b3 3.78 5.1>2 3319.55 '1593.56 
tJ.3811 2~0.oo o.OU 0.00 -12.70 21112'1.00 8.R8 0.00 9.116 4.22 6.14 31191.30 10435.03 
d.3l1tJ ?')o.OO 0.00 0.00 -12.70 2115~II.OO 9.flO 0.00 10.118 4.54 b.63 3705.lb 1152(.98 
tl.3f1(j ;>~o.Ou 0.00 0.00 -P.70 2115511.00 9.80 0.00 10.118 11.54 6.1>3 3705.lb 11521.98 

0.311'1 'i.00 II • Qu 17.20 -12.7u 10771>.00 5.9~ 0.00 6.09 3.22 3.'11 3353.07 6005.23 
1I.3A'I "'.00 11.'10 17.;>0 -1~.70 103:H.00 7.1>7 0.00 7.93 11.69 11.2b 11021.110 75110.'15 
0.3A'/ 'i.nO 11 • 'Iv 17.2u -1<'.7u 18/>bll.OO II. H 0.00 lI.b9 5.17 11.54 4307.E.7 8211.18 
tl.3 11 '1 <;.00 II • '10 17.<'0 -17.70 ;:>111~Q.OO '1.;>0 0.00 9.0:;11 '5.68 4.83 111>32.24 8990.59 

* U.!>A" 'i.OU 11.'10 17.20 -12.70 ?1I558.00 10.lb 0.00 10.57 9.71 5.112 119117.90 787'1.02 
III 

tI.3t''I "'.nu II • '10 J7 .20 -1;>.7u 24<;511.00 10.lb 0.00 10.57 9.71 <; ./!2 4947.90 7879.02 '" * :3 
'" Q /J.Y)I l?ov II .90 17 .20 -P.70 1077/,.00 o:;.qe 0.00 E..09 3.22 3.38 33511.27 b007.97 
'- tl.3'1) P.OU II .90 17.;>0 -1?70 1t..137.00 7.61\ 0.00 7.ClIl '1.69 1I.2b 4023.24 7545.22 0 
=>- Ij.5'11 t?01) II • Qu 17.211 -P.71l IlIl>bll.OO Il.II0 0.00 11.69 'i. 1 b 11.511 11309.1>7 11215.93 " '" 0 0.3'11 P. (lU II.qO 17.;>0 -P.70 ;>11I,:!'1.00 '1.?1 0.00 9.0:;5 5.67 4.83 IIb311.39 8995.82 
" S- * d.39) P.OU 1 I .90 i1.?u -12.70 ;>4<;511.00 I (I. I 7 0.00 10.0:;8 '1.71 5.112 4947.80 7880.58 

8 * tl.3Q) J?OU II.Qu 17.?u -P.70 ?Q<;5p·.oO 1(1.11 0.00 10.511 '1.71 5.112 4947.110 7880.58 
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0.00 11.00 -P.70 10716.00 
0.00 0.00 -12.70 Ib337.00 
O.Ou 0.00 -12.70 11I6b4.00 
11.00 0.00 -P.70 21429.00 
0.00 0.00 -12.70 24558.00 
0.00 O.OU -12.70 ;>4<;511.00 

'5.90 0.00 b.12 2.1'2 3.110 2833.'53 7231.57 
7.1>/!. 0.00 6.00 3.2b 4.911 3278.12 9048.11'5 
11.32 0.00 8.71 '.'59 5.'8 34bb.31 981.14.71 
'l.12 0.00 9.b4 3.9b '5.62 3b79.70 10774.30 

10.07 0.00 10.bll Q.23 b.23 3939.40 11944.52 
10.07 0.00 10.b8 4.23 b.23 3939.4b 11944.52 
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0.5°0 50.0u 0.00 0.00 -12.70 10771>.011 5.90 0.00 b.13 2.22 3.110 2835.56 7239.17 
tl.;;Qo ~o.Ou 0.00 0.00 -12.70 10337.00 7.ft3 0.00 8.01 3.25 11.96 3281.27 90b2.011 
Ii. 5911 .sO.Ou O.OU 0.00 -12.70 166011.00 6.H 0.00 6.76 3.56 <;.36 31169.83 9859.79 
tl.j°t\ :.0.00 o.no 0.00 -P.70 211129.00 9.13 0.00 9.b5 3. 9 11 5.62 3683.59 10791.511 
tl.59b jo.no ".00 0.00 -12.70 ;:>11558.00 10.09 0.00 10.69 11.21 b.22 3945.111 11970.58 
ti.jqjj, 50.00 0.00 0.00 -12.10 ;>11<;56.00 10.09 0.00 10.69 11.21 6.22 39115.1'1 11970.56 

(1.'101 1<;.00 10.50 Ift.IO -13. '0 101"16.00 b.OO 0.00 h.15 2.99 3.28 31179.99 6231.79 
tl ... OI 15.00 10.'i0 Ib.l0 -1'.30 10331.00 7.R2 0.0i) 8.00 3.911 11.07 4211.21> 8231.30 

• 8.'1°1 1<;.00 10.511 lft.IO -13.30 IUf-oll.OO A.53 0.00 A.83 5.05 11.73 4456.60 8307.411 
• b.1l01 1<;.00 10.'iO lh.llI -1'.~O ;> 1'12'l. 00 9.311 0.00 9.71 5.71 5.17 11672.21> 8907.59 

* 8.1101 1<;.OU 10.50 11,.10 -n.3u 245511.0U 10.31 0.00 10.75 6.30 5.6U 119B.80 9785.17 
• b. '10 1 1').00 10.'iU Ift.lu -13.31i 2115511.00 10.31 0.00 10.75 6.10 5.60 49H.Ro 9785.17 

(J.IIO.s P.OO 10.50 Ib.lo -13. '0 10776.00 6.00 0.00 6.110 2.99 3.26 31181.20 62311.90 
il.<ln.s P.oo 10.')0 16.10 -13.30 10337.00 7.R3 0.00 8.07 3.911 4.07 11212.7q 8235.51 

* 8.1103 I?OO 10.50 16.10 -13.30 I1l601l.00 11.53 0.00 8.84 5.011 11.73 4459.01 83111.74 
• o.40j 1?00 10.50 Ib.11l -U.30 2111~9.0U 9.311 0.00 9.72 5.70 <;.17 4673.76 8972.26 

* I;.QOj P.OO 10.<;0 Ih.lo -U.30 ;>11<;!:>A.oo 10.32 0.00 10.76 1>.2'1 5.60 4935.55 9790.52 
• b.LlOj i?oo 10.'i0 Ift.lo -13.'0 2'155 R.00 10.32 0.00 10.76 ft.29 5.1>0 4915.55 9790.52 

/j.1I0~ II .00 O./)O 0.00 -n.30 1077ft.00 5.% 0.00 6.20 ;>.50 3.92 2711b.92 b811.78 
1;.1105 11 .00 O.OU n.OO -1'.'0 IbH1.00 7.75 0.00 8.1 b 1.511 5.14 3178.76 8b88.5b 
d.405 11 .00 o.Ou 0.00 -1"3.30 I bl>o/l. 00 8.115 0.00 8.93 '.88 5.57 3148.711 911710.64 
t;.<l0~ 11 • no O.Ou 0.011 -1'.30 "11129.00 9.2~ 0.00 9.R2 11.24 b.05 35112.911 101110.19 
1l.1I0~ II .00 O.Ou 0.00 -no '0 211'i511.00 10.21 0.00 10.87 11.50 6.')0 377<;.91 11575.97 
tI.<lO~ II • 00 /).00 0.00 -1'.30 "11<;511.00 10.21 0.00 10.117 11.50 6.50 3775.91 11575.97 

tl./1f'tj I".O~ o.ou 0.00 -n.3u 10771>.00 6.20 0.00 b.n 1).37 1.52 10223.00 177711.97 
tI.<lftL 1".00 o.ou o.Ou -13.30 IIl"B1.0u R .17 0.00 1\.<'0 1).311 1.62 14410.61 ~8119.1I0 
Ii.LlOo 1".00 0.00 o.ou -no '0 Illbbll.oO 11.95 0.00 8.96 0.32 1.1,4 162311.16 3~O39.32 
8.IIOb 1 '; • I) 0 0.00 o.ou -no '0 ;>1 /129.00 9.65 0.00 9.87 0.29 l.b O 181127.65 391166.89 
1l.'IOtl l'i.OI1 0.00 0.01) -1'.'0 ?4'iS".00 10.91 0.00 10. 93 0.26 1.62 211b4.116 47909.411 

(l) 
<l.'~0<J I<;.nu 0.00 O.OU -n. 'll ;>,,55".00 10.'l1 0.00 10.":S 0.20 1.1,2 211611.46 117909.44 

'" " (l) 

Q tl.b'i~ 1;>"10.00 O.flU o.Ou -11.10 Il177I>.OO 6.;>3 0.00 t>.31 I • I 6 2.71 785 9 .90 10021.17 
c... b.b'i~ PIIO.flU o.ou 0.00 -11.70 lb':H.OO R.2u 0.00 11."11 1.22 3.08 11172.01l 111780.36 0 
~ tl.b<;~ 1;>'10.00 O.OU O.Oll -11. 70 IUnoll.OO fl.'l7 0.00 9.0b 1.21 3.17 12659.01 Ib975.111 OJ 

'" /J.b"" I?'io.nu 0./)11 0.01; -11.70 ;>1112°.00 '1.111 0.00 9.9b I .18 3.2b 14506.17 19716.811 0 
OJ tI.b<;" 1?'10.0v 0.00 O.Ou" -11.70 24'i51l.00 10.'12 0.00 II .01 I • II 3.30 10924.115 233311.31 :;-
0 8.6<;2 1?'lo.nO 0.01/ o.ou -11.70 ;>4<;~f\.OU 10.'l~ 0.00 I I .01 1.1\ 3.30 169211.85 2333Q.3l 
0 
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/j.'I7.!. 100;1>.00 0.00 0./l0 -11.31.1 I071E-.OO b.49 0.00 b.'52 1.32 I. H 8117.73 9390.33 
il • 'In 10'>h.OU 0.00 0.00 -11.30 10331.00 1I./lb 0.00 11.50 1.17 1.55 11229.02 15114.04 
1l.'t7t!. 10!:>I>.Ou 0.00 0.00 -11 • '0 III1,b /l.OO 9.?3 0.00 9.27 1 .11 l.bl 12495.42 17b90.b8 
1J.97c 10'>h.OU 0.00 0.00 -11.30 ;>1 /1 29 .00 10.12 0.00 10.10 1.05 l.b7 13997.80 208b4.53 
13.'17.1 10'>h.01; ,1).00 o.Ou -11 .30 24~5f\.OO 11.10 0.00 11.;>0 0.97 1.72 15853.00 24912.12 
6.'172 10"h.00 0.00 0.00 -11 • '0 ?'I558.00 11. 10 0.00 11.20 0.97 1.72 15853.00 24912.12 

'1.3P<! t!.lb'i.OU 0.00 0.00 -10.30 10665.00 b.1I0 0.00 b.90 ~.Ob 2.59 5251.813 7432.21 
'I. Vlt!. 21b<;.OO 0.00 0.00 -10.30 15°57.00 8.7i! 0.00 8.83 1.80 2.114 8581.87 1189b.13 
'1.3/12 <'105. 00 0.00 0.00 -10.30 IU233.00 9. /lb 0.00 9.59 1.70 2.92 9999.7'1 13972.92 
9.3"2 <'It,c,.oo 0.00 0.00 -10.30 ('09b8.00 10.311 0.00 10.40 1. bO 3.00 117bl.50 lb5611.111 
9.3R2 <!lb".OO /l.oo 0.00 -10.30 21107?.00 11.36 0.00 11.116 1.45 '.011 111138.31 19990.111 
9.3112 216".OU 0.00 0.00 -10.30 2110n.oo 11.3b 0.00 11.1111 1.115 3.011 1111311.31 19990.111 

9.'>9,! I.1I;Q.OO 0.00 0.00 -111.90 IOb05.00 7,01 0.00 7.06 1.01 1.76 6387.bll 10030.119 
'1.,>q" IluQ.IlO 0.00 0.00 -10.90 15 Q 57.00 8.91 0.00 8.98 0.9b 2.02 8589.0d 16317.111 
9.S"c: 1\,)'1.00 0.00 n.oo -10.90 Ib;>33.00 9.b6 0.00 9.H 0.911 2.12 9522.117 186110.27 
'1.,>Q2 Iloq.Ou O.OU O.Ou -10.90 ;>09b ll .OO 10.52 0.00 10.60 O.'i! 2.22 10646.b3 219311.51 
'1.'>'1~ 11u o • 1I 0 0.00 n.ou -10.90 211on.oo 11.52 0.00 11.60 0.87 2.30 12037.63 25810.86 
'i.~'12 110'1.00 0.00 0.00 -In.90 2'1072.00 11.5~ 0.00 11.60 0.87 2.30 12037.6j 251110.116 

'i.\i0~ IhH .ou 0.00 0.00 -12.'50 106b<;.00 7.15 0.00 7.18 0.'57 1.27 66b2.1 U 111172.57 
,/.'IO~ 1 I>H. 00 o.ou n.Oo -12.50 159:;7.00 9.n!> 0.00 9.09 0.52 1.45 11710.75 22159.03 
'i.'1flt? II-51 .nu O.no 0.00 -1?.'50 18233.00 '1.81 0.00 9.84 0.50 1 • 52 12968.05 25716.19 
9.'I0.!. Ih37 .ou 0.110 O.OU -12.<;0 20'10 11 .00 In.b6 0.00 10.70 0.119 1.511 1111185.611 300811.20 
'1.'10':: 1h~7 .ou 0.00 o.no -I?~O ?1I 11 -';>.00 11.61> 0.00 11.70 0.46 1.611 Ib455.07 35568.110 
'/.'102 Ild7.nu 0.00 o.no -12.<;0 24072.00 1 I .bb 0.00 11 .70 0.46 1.611 lb1l55.07 35568.40 

11l.12i \In?.OO o.ou o.ou - 17. Ou 1u621.00 7.;>'> 0.00 7.?9 1.50 1.611 70bl.llb 8081.011 
IIl.I?'! 1102.01) 0.00 0.01i -17.00 15066.00 9.14 0.00 9.19 1.2"1 1.112 9937.7U 13291.28 
10.P2 Ilu~.Ou fl.OO 0.110 - 17. 00 1601" • (10 9./1'1 0.00 9.95 1.3/j 1.96 11173.113 15383.19 
1\). i?2 \1 o? .1111 0.00 0.01' - 17. 00 20764.00 10.75 0.00 10.81 1.3'1 2.06 1267<;.17 17980.12 
10. i?c II u? 011 0.00 O.Ou - 17.00 238711.0,) 11.7'1 0.00 11 • /10 1.26 2.13 145~2.88 21257.74 

IJJ 
lU.l?2 Ilb2.llu 0.00 0.011 -17.1l0 23"711.00 11 .14 0.00 1 I .110 1.2b 2.1.5 11I522.8/j ~1257.74 

'" 3 1 0.20'1 QbO.(I\) 0.00 o.ou -I~.qo 101>21.00 7.'2 0.00 7.47 '.9/j 3.0'1 311111.09 5324.67 
'" Q 10.~0'1 lIoO.01l 0.00 0.00 -1'.40 I:>Otlb.OO 9.;>0 O.ou 9.40 11.3i! 3.59 4201.57 7259.09 
'- t u • 20\1 1100. (II; o.f1U o.ou -I './10 Itlnol.OO 9.911 0.00 10.19 4.97 4.00 4511.b'l 8101.30 a 
:r 
:;, 10.20,/ II" fl. 0 I; O.OU O.OU -1~.41J 2u 704.00 10.79 0.00 11.07 5.19 4.~6 11873.;>0 9119.25 
<n 
a IU.t!.O'! IJ/)O. n U 0.00 0.00 -1'."0 ?.3 R7R.Ou 11.7b 0.00 12.011 <;.31 4.S1 5296.31 10357.36 :;, 

S- IO.t!.Il'/ 'lflO.OO 0.(1) 0.0(i -I'.QO ;>3 P.711.00 11.7b 0.00 12.06 5.31 11.51 5296.31 10357.36 
" a 
b 
a 
ill 

~ 
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st:rl~n XLrrl FlT.m flU FL~lN y rwSll CR J I~S EG 10K*S VCH ARfA .OIK 

1 u.al ~7.0u 0.00 0.00 -lb.40 10b.!I.00 7.40 0.00 7.51 2.89 2.bb 4000.12 1.251.111 
10.<';>1 '17.00 0.00 0.00 -lb.40 IS06b.OO 9.29 0.00 9.44 3.10 3.10 11871.411 8562.32 
10.2;>1 'I7.0u 0.00 0.0(j -lb."u 180bl.00 10.05 0.00 10.211 3.55 3.45 5228.94 9SRI.76 
lu.al "7.00 0.00 0.00 -lb. II O ?07811.00 10.91 0.00 II.I.! 3.111 3.69 5635.116 IOb911.95 
lu.2;>1 47.00 o.ou o.ou -lb.40 2387A.00 11.90 0.00 12.1Il 3.87 3.91 1.113.79 12139.17 
10.al 47.00 0.00 0.00 -lb.41l 2311711.00 11.90 0.00 12.111 3.87 3.91 1.113.79 12139.17 

ItI.21'1 10;>.00 I II. bO 11."0 -lb.1I0 10b.!I.00 7.40 0.00 7.51 2.88 2.65 11002,08 b25b,05 
IO.2'1j 10;>,00 14,l>u 11, hO -11.,40 ISOlJb.OO 9.29 0,00 9.1111 3,10 3,10 48711,23 8570,00 
Iv.2111 10;>,Ou 14,1>0 II,b\! -lb,1I0 180bl,00 10,00 0,00 10,25 3.55 3.115 5232.118 959.!,09 
IU,241 10?01} 14,bl) II,bu -11>,40 207811.00 10,9.! 0,00 11,1l 3.77 3.69 5639.63 10707.21 
10,241 I u?, no 111,1>0 11 .60 -11>.40 ;>3117A,OU 12.05 0,00 12.29 3,73 3,81. 0168,24 12369,89 
10,~41 10;>,01) I 11,1>0 II ,bO -11>,40 ?31178,00 12,05 0,00 12.29 3.73 3.86 1.1118,211 12369.89 

IU,2 11 t! SQ,Ou 0,011 0.00 -1'.110 IOb21.00 7,110 0.00 7.54 3.87 3,01. 3473,00 5402,05 
IO.2 1'b SQ,OO 0.00 0.00 -n. lI o 15086,00 9.~1I 0,00 9,46 4,20 3.56 q2qO.b7 731>3,65 
lu.2 1l/i jQ.oo 0,00 0,00 -B.II0 180bl,00 10. S 0.00 10,29 4,81 3,91. 4559.92 6234,91 
I 0 , 21H! jQ.ou 0./l0 0,00 -13,110 ;>071111,00 10.90 0.00 11,111 5.04 4.22 11 923,02 9262,45 
1 V. 24" jQ.O~ 0,00 0,00 -13,110 2311711.00 1;>,0'1 0,00 12,311 11.96 4.41 51111.110 10702,b5 
11l • .!IJtj 5'l.ou 0.00 0,00 -13,40 2311711.00 12,04 0,011 12.3Q 4,98 4.'11 5411,116 10702,65 

10.2"<1 s;>.oo 1'1,20 13,50 -\'J,1I0 lub.!I.OO 7,110 0,00 7,5S ~,81 3.0& 3472,31 51100.38 
111,1.';11 ~;>.O(} 111.;>0 13, '50 -13,110 150116,00 9.29 0,00 9,119 11.19 3,55 112Q4.25 7373,211 
IO.~';<j 52.ou 1'1.20 13.5u -13./jo I1l0bl,00 10,0& 0,00 10.30 11,110 3,96 115&11,511 112117,76 
IU.2'i'1 ~?ou 1

'
1,20 13,5u -1'.110 ;>u 71111,Ou 10.92 0.00 11.19 5,02 11,22 11 926,311 9277 .89 

It).~'ill :V,01) 1'1,20 13,50 -1',110 ?311/1I,00 1?OS 0,00 12.3S 11,96 4, III 5417,35 10720.41 
10.2'i'l ~:>,oo 111,;>0 13,% -13,1'0 ?3A7 11 .Ou 12.05 0,00 12,35 '1,91. 11.'11 5417,35 10120.41 

lu.2'i7 1",00 0,00 0,00 -13,110 lubd.oO 7.110 0,00 7.50 3.53 3. I 7 3559,91 5055,25 
IO,t:'i/ 1'1.00 0,00 0,00 -1~,1I0 15 01lb,00 9,29 0.00 9.50 3,86 3,73 114211.65 7b61,511 
10.2'i1 I II. OU 0.00 0,00 -13,110 1(1061,00 10,OS 0,00 10,32 4.113 II , I 1 4792,88 858.5,53 
lO,t:'il 111,00 0.00 0,00 -13,110 ?O71l1l,00 10. 9 1 0,00 11,21 '1,64 4,'11) 525b.12 91.50,53 

to 1u.~C;7 1'1.0u /).ou 0,00 -t"~,40 ;>311711,00 t? ,OS 0,00 12.37 4.5& 4.b7 &0111,90 11186,56 
CD IO,.!'" liI.Ou 0,011 O.ou -1',4u ;>311111,no 12,0~ 0,00 12,"7 11,50 11,67 bOIlI,qb 11180.56 
3 
"' Q IIl.UO/ IA/lI'.OO 0,011 0,00 - i? 70 101,21,00 11,07 0.00 II.?O 3.05 3,')b 7122,35 6079,91 
'-0 10,,,07 1~'JA.ou o.ou n.nu -p,70 bOOb,OO 10,011 0,00 10.19 3,12 3,93 9877,99 8511b,39 
::,-

" 11l.1>01 I""A,OO O.ou o,Ou -1;>,70 I1I0bl,00 IO,Q2 0,00 11.09 3.3& 11,211 11258.14 9 1111 b ,112 
"' 0 10,007 11\"R, /1(1 0,00 o,ou -P,70 2u7ulI,00 11,113 0,00 12,00 3,36 4,39 12824.58 113311,61 
" s- 10,601 1I'IIII.Ou 0.00 0,00 - i?, 7u ;>5 11 711,no 12,'17 0,00 13,13 3.14 11,112 15679.b3 13q83.19 
() 10,bO( 111'111.00 0.00 o.ou -i?,7v ?jR"lR,OO i?,'l7 0,00 D,LS 3,1 II 11,112 15679,63 13411l,19 0 
B 
0 
OJ 
iii 
Q 
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~I:r Nn XLnl FLTIW FLIt: FL"IN l.I O.St:.L Ck TriS EG 10K.S vCH AHfA .01K 

11 • .)11/ .!I \?~O 0.00 0.00 -11I.1I11 IOh21.011 8.71l 0.00 8.83 0.81 1.'19 9028.32 11771l.57 
11.311/ lIP.OU 0.00 0.00 -IQ.1I0 t501l1>.00 10.77 0.00 10.811 0.97 2.31 11882.85 15333.67 
11.311/ .!I V.ou 0.00 0.00 -11I.lIO I1l0bl.00 It.70 0.00 11.71l 1.0'1 2.52 t34511.01 17285.84 
11 .311 I 211;:>.011 0.00 0.00 -111.40 ;:>071l11.00 12.61 0.00 12.69 1.15 2.b5 151119.61 191105.53 
11.3 11 1 .!I P.Ou 0.00 0.00 -111.110 238711.00 13.70 0.00 13.71l 1.15 2.73 173112.119 22236.00 
11.3117 d I;>.OQ 0.00 O.ou -111.111) 231178.00 13.70 0.00 13.76 t.t5 2.73 173112.119 2223H.OO 

11.1>7/ 1'>31.00 0.00 0.00 -P.OO 101>21.00 ~.'15 0.00 9.011 1.711 2.112 7173.70 60112.b9 
11.017 1<;~1.00 0.00 0.00 -1<>.00 1501lb.00 10.9b 0.00 11.07 I. 'Ii:! 3.23 '1712.40 101lQ'l.bO 
11.b17 1<;31.00 0.00 0.00 -12.00 180bl.OO 11. '11 0.00 12.011 2.09 3.51 111111.83 121183.23 
11.071 1'i~I.Ou 0.00 0.00 -I?.OO ;:>07811.00 12.62 0.00 12.9b 2.111 '.68 12b55.b7 11I19i:!.01 
11.<>17 1'531.00 0.00 O.ou -12.00 2311711.00 13.91 0.00 111.05 2. I 0 3.79 IlIb27.17 1I>459.5b 
11.1>17 1'i51.00 0.00 0.00 -12.00 2311711.011 13.91 0.00 14.05 2.10 3.79 IlIb27.17 11>459.3b 

11.'101 12111.00 0.00 0.00 -17 .1>0 tOhi:!t.OO '1.13 0.00 '1.211 1.5b 3.01 b790.29 6511.b8 
I 1.90 I 121'1.01) /).00 0.00 -17. bO 15086.00 II. I b 0.00 11.28 1. bll 3.B 103211.bb 1177b.58 
11.'101 Plo.Ou 0.00 o.ou - 17.60 18001.00 12.13 0.00 12.2b 1.72 3.52 12239.'12 1377b.O'l 
11.'101 PIII.OO ~.OO 0.00 -17.bO 2071l11.00 n.Ob 0.00 13.11l 1.70 3.61 1113b2.16 159117.53 
11.90 I 1;>1'1.00 /).00 0.00 -17.60 238711.00 1'1.15 0.00 111.20 1.59 3.bl 172~b.4~ 16929.05 
11.907 121'1.00 0.00 0.00 - 17.bO 231118.00 111.1S 0.00 14.20 1.59 3.bl 17296.119 18929.b5 

1.! • .!" 7 1~~A.Oo 0.00 o.ou -11.90 IOh21.00 9.111 0.00 9.47 1.03 2.11 7118.71 101lb5.28 
12 • .!'il !llqll.OU 0.00 o.ou -11.'10 IS01l6.00 11.1l5 0.00 1 1.52 1.13 2.113 104117.98 14197.118 
1.!.2'i1 IA'fI'.OU 0.00 o.Ou -11.90 18001.00 12.113 0.00 12.52 1.211 2.1>5 11926.31 lb2119.16 
1t!. • .!'i7 IA'III.OO 0.00 0.00 -11.'10 207HII.00 n.35 0.00 13 .1t5 1.211 2.80 131102.7S 18350.30 
12.~<;1 1"<l1l.00 o.ou 0.00 -A.'lU ;>311111.00 111.112 0.00 111.52 1.29 2.93 152111.43 20987.27 
12 • .!C,] III .. A.Ou 0.00 o.OU -11.90 231l111.00 111.112 0.00 111."2 1.29 2.93 15214.113 20987.27 

12.'>11 I,n.oo 0.00 o.ou -111.70 10621.00 9.50 o.ou '1.61 l.b8 2.92 b1l01l.51l 11182.15 
12.':,t, 1'''.011 0.00 0.00 -1'1.70 ISOtlh.OO II • h I 0.00 11. H 1.7b J.25 93111.2b 113bl.51 
Il.~17 I H'.ou 0.00 0.00 -111.70 IHobl.00 12.61 0.00 12.74 1.86 3.411 10718.97 13179.25 
12.S17 I "'.ou 0.00 0.00 -111.70 <>0 71111.00 13.51l 0.00 13.1>" 1. '12 3.b3 11999.8b 15005.17 
12.~11 I 'n.o.) 0.00 0.00 -111.70 23 A711.00 IIl.hO 0.00 11l.71l I • q 1 3.75 135311.33 17292.71 

OJ !C.',ll nn.ou o.ou 0.00 -111.70 ;>31171'.00 111.1>0 0.00 111.714 1.'11 3.75 t3534.33 172'12.71 <1> 
"3 
'" Q 12.91 1 21 !?Ol) O.ou o.ou -1"3. 110 10h21.00 '1.lIb 0.00 9.95 1.214 2.73 8390.89 952b.311 
<- 12.'11/ .!II '.0" o.Ou 0.00 -1"\.110 1501lh.OO 1t.'l2 O.Ou 12.02 1.JII 3.09 11152.18 12835.72 0 
:J" 12.911 .!11?OO 0.00 0.00 -1"\.110 Itlllol.OO I? qq 0.00 n.os 1.51 '.34 1270b.53 14704.39 :J 

'" 12.'111 ,:1 v.ou o.ou 0.00 -1'.110 ?0764.00 13.117 0.00 13.'19 1.57 3.51 111395.99 1658b.49 0 
:;, 

:;- It!.. 'II 7 ~1 P.oo 0.00 O.Ou -1"\.110 2.s11711.00 111.'13 0.00 15.05 1.58 3.b4 Ib522.25 111989.211 
() 12. 'II 7 .!1 P.ou I). II Ii ".ou -13.110 ;>31\711.00 III. H 0.00 15.05 1.5b 3.1>4 Ib522.25 18989.24 0 
B 
0 
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Cii 
Q 
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1 j.~?7 
13.4;>1 
13. 'I;>] 
1 j. qn 
U.II?/ 
U.q;>J 

til'n.Oo 0.00 
r.h"~.f)tl O./)O 
cl>"~.OO 0.00 
c69~.no 0.00 
tl>'I~.O() 0.00 
th.". 0 u. n.o!) 

0.00 -16.90 lu6t!I.OO 
0.011 -11>.90 I~08il.OO 

O.Ou -11>.QU 180bl.OO 
/).00 -1/1. 9 0 207811.00 
0.00 -11>.'10 2311711.00 
0.00 -lh.QO 2j1l711.no 

10.in 0.1)0 10.3/\ 2.111 3./12 6336.16 7196.20 
12.3c 0.00 12.50 2.112 11.10 8'503.112 9690.01 
13.37 0.00 13.5b 2.63 11.112 961.6.62 11127.11'1 
111.31 0.00 111 • '5"2 2.75 11.1.5 107117.112 12527.13 
15.38 0.00 15.59 2.82 11.85 120011,30 111221.81 
15.311 0.00 15.5<1 2.82 11.65 12001l.3b 111221,81 
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Str"o Xlrd fl TId) FLl C fl/4HI .., C,ISEL CI.(IriS EG 10K.S VCH AkE"A .01K 

1 .... '17/ ~'1U'l. 00 0.00 0.00 -n.oo 9<;!>6.01l 10.113 0.00 1 I .01 2.16 3./01 11/)110.1110 /)505.79 
13.'17/ ~QIl'I. 00 o.ou 0.00 -n.no 1!>02'1.00 13.02 0.00 13.26 2.911 4.51> 7010.11 67/)6.0 8 
1 .... '17/ ~o(l". 00 1).00 0.00 -13.00 17778.00 111.12 0.00 111.39 3.010 11.82 81108.29 101510.12 
1.5.971 ~Q()/l. 00 0.011 o.no -13.00 ;>0<;56.00 15.09 o.no 15.37 3.110 5.04 9711/0.1>0 11558.95 
13.977 c'luQ.OO 0.011 1).0u -n.OO 231>113.00 1/0.110 0.00 1/0.115 3.17 5.21 11309.03 13283.85 
13.'177 ~'1U/l.Ou /).00 o.nu -n.no I 23/043.00 1/0.1/0 0.00 11>.115 3.17 5.21 11309.03 13283.85 

1'1.'1111 ~lld? Ol! 0.00 o.ou -n.llo 95!Jh.OO I I .31> 0.00 It.li8 1.85 3.13 5110.05 7032.90 
1 '1.447 ~/Hj2.011 1).00 0.00 -13.lIu 1!J02'1.00 13.71 0.00 13. '10 2.11/0 3.'11> 1213.311 9!>811.55 
14.1l117 cllll?OU 1).00 0.00 -n.llo 177711.00 111.62 0.00 15.03 2./00 11.211 8531.37 11021>.51> 
1'1.'1/17 ~/ld2.0() 0.00 0.00 -13.80 ?05!J6.00 1'5.110 0.00 16.03 2.73 4.119 9831.111 1211112.42 
1'1.'147 ,!lltl?OO n.oo 0.00 -13.110 ;>3"'43.00 Ih.1I7 0.00 17.11 2.79 11.70 11409.33 111153.35 
1'I.1l11l '!'lIJ?oo 0.00 0.00 -13.110 23643.00 11>,117 0.011 17.11 2.79 11.70 11409,33 14153.35 

1'1. '1,)7 ~h'l~.Ou 0.00 0.00 -11,.'10 '1551>.00 11.83 0.00 It. 9 1 1.48 2.110 5481>.15 7111110.31> 
1'1.'1')1 21>'13.00 1).00 o.Ou -16.'10 1502'1.00 111,35 o.ou 14.117 2.04 3.08 77110.57 10527.86 
'11.'1')7 2""n.oo 1).00 0.00 -16,'10 17HR.OO 15,50 0.00 15,611 2.19 3.31 9100.48 12009,118 
1'1.9')1 .!I>'n.oo o.ou 0.00 -11>,90 20C,!J1>.00 16.51 0.00 11>.610 2.32 3,52 101185.55 13481.21 
111.9';/ ~1>'I~.Ou O.no n,oo -11,.'10 23M3,OO 17 .59 0,00 17.75 2.111 3.70 120'17.75 15224.10 
14.9')7 21>93.110 0.00 0.00 -lh.<lo ?jt,q3,OO 17.59 0,00 17,75 2.41 3.70 12097.75 152211.10 

'S • .!'il l'id ll.OO 0.00 o.ou -10.30 '1<;56.00 12.07 0.00 12,2/0 2,60 3.1>1> 4174.31 59211.55 
''>,2<;7 1'5011.00 o.ou 0.00 -In.30 1502'1.00 14.1>5 0.00 111.90 3.17 4.1111 105110,28 84115.52 
IS • .!'i1 1 ,)!lll,Ilu 0.00 0.00 -10.30 17178.00 15,110 0.00 11>.07 3,25 4.73 7983.211 9&1.0,73 
1'>.~,)1 1<;811.00 0,00 o.Ou -10,30 2u551>.00 11>.83 0.00 17.11 3.32 11.95 9397.50 11284,23 
1:'.2'il l')tlQ.OI) 0.00 o.no -10.~0 2j1>43.00 17. '11 0.00 18 .19 3.n 5.13 11053.02 12953.12 
1,>.~t;7 l'ioa.OIl 0.00 0.00 -10.30 2j643.00 17. '11 0.00 18.19 3.B 5.13 11053.02 12'153.12 

1'j.<I~-1 1i.'III.Oll 0.00 0.00 -'1.70 9'i51>.00 12.111> 0.00 12.51 2.119 3.32 71101>.51 605!J.79 
15.4117 V14.00 0.00 0,00 -'1.7u ,'>02'1.1)0 I 'i. n 0.00 15,2.5 2.35 3.56 12123.1>7 9198.117 
1').4111 VIII.Ou 0,00 /).00 -'1.70 '777 11 .00 11>.~u 0.00 11>.110 2.211 3.1>1 14513.71 11877,62 
1 S. 411 7 1 ;> III • ~ II o.no o.ou -1).70 ;>05'>6.00 17, 'II 0.00 17.11.5 2.17 './07 16730.09 1391111.&8 
1:'.4111 1i.'I'I.OO 0.00 0.00 -'1.70 ;>jI>43.00 III.II.! 0.00 18.'H 2.10 3.72 19125,32 11>325.13 
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1'1.old '10.00 0,00 O.OU -"./10 In41l.00 20.30 0.00 20. 117 3,70 11.12 38\3,lIb 11337.911 
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Sf.rfJn VLfll fLTl<1J fLLC [L"IN j,j Cr.S[L Oil ¥oS EG 10K.S VCH A~EA .011'. 

19./hl! 7".0\l 0.00 0.00 -11.110 b!!O~.OO 20.1>1 0.00 20.72 2.35 1.32 39bR.59 114111.011 
1'I.lhh -/".ov 0.00 O.Ou -/1.110 106b'l.00 23.911 0.00 211.05 2.30 1.65 7901.52 691111.111 
1'I.76U 7".00 0.00 0.00 -4.AO 11"itl5.0u 24.79 0.00 24.89 2.111 1.5~ '1'i43.42 7922.116 
1'I.ll.tj 7".Ov O.(\U O./)O -/1.Ai) 12ltb ll.00 2'i.lt9 0.00 2"."u 1.'111 3.118 11025.57 81155.3'1 
1'I.7I.u 7'i.Ou 0.00 0.00 -4.110 \3/198.00 21,.21 0.00 21>.2'1 1 .1\4 1.111 12719.12 9946.29 
1'I.lhIJ l'i.OO o.Ou 0.00 -4.110 134911.00 26.21 0.00 26.2'1 1 .811 1.41 12719.32 9'1l1il.2'1 

1'1.1112 1".00 0.011 0.00 -11.flO 0 11 61.011 2/).b9 0.00 20.H 0.83 1.96 5009.09 7553.21 
1'I.I f1 c /<;.00 0.00 0.00 ·1I.Au 10)6b9.00 2/1.011 0.-00 24.01 0.811 2.18 9113.50 11672.19 
1'J./ P2 1".ou 0.01l o.Ou -11.110 115il5.00 21t .'n 0.00 24.90 0.77 2.14 10697.5b 13189.32 
1'I./fl2 7'5.00 0.00 0.00 -II.AU 12ltbll.00 2'i.5b 0.00 25.59 0.73 2.11 12178.77 14bI3.~1 
1'~.lp,2 '''.00 0.011 0.00 .11.110 n1l98.00 26.211 0.00 21>.30 0.1>9 2.09 138/0.90 16265.57 
1'1./112 /".Oll O.Oti 0.00 -4.80 134911.00 ii6.2tl 0.00 26.30 0.b9 2.09 13870.90 16265.51 

1'I.tlOI 100.00 0.00 0.00 .II.AO b863.00 20.71 0.00 20.74 0.7b 1.90 511l1b.bl 76H.83 
1'I.tlOI luO.Ou 0.00 0.00 .11.110 106b9.00 211.05 0.00 211.01 0.711 2.0~ 9517.87 12362.13 
1'I.tlOI IlIO.OU 0.00 O.ou -11.110 115t15.00 211.118 0.00 211.'11 0.69 2.02 111b2.89 13961.72 
1'1.601 10°.°11 0.00 0.00 .II.RO 121lb4.00 25.'57 0.00 2'5.bO 0.6~ 1.99 126411.7b 1541,5.311 
1'I.tlOi Il)n.ou 0.00 0.01l -/1.80 1311911.00 2/,.2'1 0.00 26.11 0.62 1.911 111137.6b 171 9 11.311 
1'I.llOI Iti°.OO 0.00 0.00 .4.110 1311911.00 2".2'1 0.00 21>.31 0.62 1.98 111337.6b 171'111.34 

1'I.clll 50.0u 0.0.) 0.00 -4.70 b ll1l3.00 20.73 0.00 20.75 0.61 1.51 7721.33 860b.94 
19.tlll ,>0.01) 0.00 n.OO .11.70 106b9.00 211.0b 0.00 211.06 0.57 1.61i I1ROII.88 1111111.bl 
1'1.,,11 ,>O.OU O.Ou O.Ou -n.70 11"b5.00 24.89 0.00 211.91 0.511 l.b7 131b3.39 15601i.27 
1'1.<111 511.00 O.OU 0.00 .11.70 12I1bD.OO 25.<;tl 0.00 2<;.bO 0.52 1. bl 14~80.80 1732'>.31 
1'I.till ,>0.(1) 0.00 o.ou .11.70 131198.00 26.30 0.00 26.31 0.'50 1.1>7 157bO.74 190311.83 
1'1.611 ~)(\.Ov 0.00 o.OU -11.70 13 /1'111.00 2h.'1l 0.00 26.31 O.'iO l.bl 1571>0.74 19034.83 

19. b '4 12'i.Ou O.OU 0.00 .11.70 oRln.oo 20.72 0.00 20.71 1.72 2./'3 b927.711 5250.tl3 
I'I.IJ'~ le".Ov O.Ou 0.00 ./1.71) IO/ob9 .OO 211.0b 0.00 211.10 1.'i2 2.711 11027.2b 8b117.b6 
1'1./l'4 12".00 0.00 0.0(; ·1t.70 II"tl<;.OO 211.1\9 O.Ou 211.93 1.41 2.70 12185.72 9/60.25 
1'J.d,q 1('''.Ov O./)U O.Ou -11.70 12 lt o/l.00 2'i."11 0.00 2'i.62 1.311 2.1>8 13/,11.26 10775.92 
19.,H" 1"".~1l O.Ou O.Oli -Q.70 13119/1.00 26.30 n.OO 2b.33 1.211 2./'7 1119'12.33 11'129.32 

OJ 19. t; ~II U".Ou /).00 0.00 .4.70 I YI'IR. OU 26.1u 0.00 26.33 1.26 2.67 14992.33 11929.32 
'" 3 
Ol 
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~ 1'J.<ilb IUO.OII 0.0(/ 0.011 ./1.7iJ l1'i05.00 211.Qtl 0.00 25.02 1.36 2.66 12512.90 961>5.011 
" <n 19.91b 115 n .Oo 0.00 O.Ou _/1.7 U 1~/lbQ.OO ';<;.01 O.OU 25.70 1.~1 2.bb 137113.48 10686.35 0 

" 1'1.910 QjO.Ov n.n~ 0.00 -11.10 I Y~'iIl.Oll 2h.'tl 0.00 26.111 1.25 2.65 15141.22 120 11 9.51 :J 
() 1'I.'Jlo IIjO.OO 0.00 0.00 -Q.70 \3ltQIl.OO 2h.3tJ O.Ou 20.

'
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;>0.q~5 V, 'I .Ou 0.1)0 0.00 -0.90 b1l1l3.00 21.114 0.011 22.01 5.00 4.30 3<'95.36 3076.32 
;>u.qB ~:;'I.OO o.ou 0.00 -0.90 101>69 .00 2'i.35 0.00 25.49 ~.91 4.2'" 6975.49 539I1.q8 
;>O.4~.s ~5~.00 0.00 0.00 -0. 9 0 11o;ij'i.OO 26.02 0.00 26.14 3.67 11.2'1 8021.00 604b.59 
;>1).4B V"I.nu 0.00 0.00 -0.90 124M.OO 26.50 0.00 26.b9 3.49 4.20 90011.82 6675.02 
?u.4H V,4.0i) o.Ou 0.00 -0.90 1349R.OO 27.19 0.00 27 .29 3.30 11.16 10207.70 7434.211 
;:>1).4~5 3':>'1.1)0 0.00 O.Ou -0.'10 134911.011 27.19 0.00 27.29 3.30 4.16 10<'07.78 74311.28 

;>u."B 1?07.00 0.00 0.00 1.60 6A83.00 22.30 0.00 22.34 1.62 2.40 5894.64 5410.18 
;>0.075 l;>b 7 .OO 0.00 0.00 1.60 10669.0u 25.72 0.00 25.75 1.40 2.52 98.,,5.43 9021.115 
:>0.,,75 J?,,7.0u 0.00 O.OU 1.60 115115.011 26.36 0.00 26.39 1.36 2.54 10940.611 '1916.16 
?U.07j 1;:>6 7 .00 0.00 0.00 1.60 12464.00 26.'10 0.00 26.93 1.34 2.56 11935.62 10750.49 
;>0.073 J? o 7.0u O.OU 0.00 I.bu 134911.00 27.'iu 0.00 27.53 1.32 2.59 13136.13 11735.~3 
;>0.075 1;>07.00 0.00 0.00 l.bO \34911.00 27.50 0.00 27.53 1.32 2.59 13136.13 11735.23 

;>0.1l1l4 110'l.00 0.00 0.00 ;>.00 6RII'.OO 22.49 0.00 22.62 11.01. 3.15 3133.10 311111.49 
?0.bl'4 Ilu'l.Ou 0.00 0.00 2.00 10l>b9.00 25.111. 0.00 25.97 3.21 3.16 6025.511 5956.67 
;>O.dP'I IIIlQ.Oo 0.00 0.00 2.00 11565.00 26."0 0.00 26.60 2.96 3.7t 9477.94 6736.51 
?O.tllI'I IIOQ.Ou 0.011 0.00 7..00 12tlM.00 27.04 0.011 27.13 2.71 3.b5 10622.03 71195.44 
20.b 1l 4 11 UQ.O() O.Oil 0.00 2.00 134911.00 27.63 0.00 27.7t 2.57 3.58 12398.07 8420.40 
;>U.1;1\4 IIUQ.OO 0.00 0.00 ?OO 1349R.00 27 .1.3 0.00 27.71 2.57 3.58 12396.07 6420.40 

;>1.2~" 21 P.Oo O.Ou 0.00 -3.70 6R1l3.00 23.51 0.00 23.70 11.311 4.64 4'HO.b9 2377.08 
;>1.2 11 <1 21 P.Ou o.ou 0.00 -3.70 IlIl>b 9 .OO 26.tl6 0.00 26.53 3.21 3.29 123011.64 5896.5tl 
;>1.2 P'l 211;>.Oil 0.00 0.00 -3.70 11585.00 27.05 0.00 27.011 2.81 3.09 14204.30 6911..95 
;>1.2 11 4 2IP.OO 0.00 0.06 -3.70 12116tl.OO 27.54 0.00 27.51 2.49 2.941 1591.3.85 71199.1.8 
21.2114 211;>.00 0.00 0.00 -'.70 13498.00 211.01 0.011 28.10 2.20 2.111 16033.64 9099.92 
?1.2 RQ 21 P.OI) 0.00 0.00 -'.7u 1311911.00 211.01 0.00 28. I 0 2.20 2.111 16033.1.4 9099.92 

;>1.5'>4 l'I26.0u 0.00 0.00 0.'10 b R6J.oo 211.05 0.00 211. U 2.19 2.'11 5102.tll 4653.02 
?1.~5" 11121>.00 0.00 0.00 0.'10 1066'1.00 21>.11 0.00 26.711 1.71 2.112 11'142.52 8160.14 
;>1.~<;4 l'I21>.~u o.no O.Oil 0.90 ll'ib5.00 27.25 0.00 27.31 1.59 2.17 13653.32 9176.1b 
;>I.S<;I, 1'12!,.ru 0.00 0.00 0.'111 1211611.01l 27.72 0.00 27.76 1.51 2.14 15219.07 10149.39 
;>I.~'itj 1110:1>.00 O.Oil 0.00 0. 9 0 134911.00 211.2/4 0.00 211.<''1 1.42 2.70 11057.84 11333.31 

OJ ?1.~'i4 1/121>.(1) o.o~ o.ou o.'lu 1349~.Oil 28.2'1 o.no 211.29 1.42 7..70 17057.114 11333.31 
3 
'" ;>2.0: 74 SRU?OU I'l.Ou O.Ov ;>.70 OIlt1~.OO 2'1. ~ I 0.00 24.92 2.116 3.19 57110.35 405.s.10 Q 
'- ;>2.274 5/1,);>.Ou o.ou o.Ou ~.7u luh6 9 .Ou 27.18 o.ou 27.2~ 2.08 2.91> 12911.011 1402.b6 
0 

"" ;>2.274 5Ao;>.Ou ~.OO 0.00 7.70 115u'i.OO ,!.1 • 60 0.00 27.72 1.'l0 2.116 15001.lb 1I.i95.96 
" '" U. .274 SAO;>.~IJ o.ou 0.00 ?.70 le/IM.OO 211.04 O.f10 2R.IS 1.7b 2.111 17064.27 '1396.04 0 

" ?2.e74 5RO;>.OJ n.(lv 0.00 ?.70 \3 11 4A.Ov 28.57 0.00 211.1>2 1.60 2.72 19555.56 10683.53 

" () ;>2.274 3 A v;>.O,) 0.00 0.00 2.70 154'111.00 o!.lI.'i1 0.00 28.1>.! l.bO 2.72 19555.56 10b63.53 
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EXISTING WATERSHED CONDITIONS WITH PROPOSED IMPROVEMENTS 
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rLFAP O<fI:.K (l'iA'INFL {MP 

SU",~AkY PIn N fulll T ~ dU:. 1'>0 

~I:r "n nrri FLT"O HI C ELIo4H' " cwSEL CIHwS EG 10K*S VCH 4REA .01K 

o.uOo 0.00 0.00 0.00 -22.10 27799.00 2.no o.no 2.2i! 1.20 4.35 8923.71 2118811.01 
'O-YEAR v.oou 0.011 0.00 0.00 -u. I 0 30'115.00 2.00 0.00 2.29 \.5/1 11.92 8923.71 24884.01 

1I.00u (I.ou 0.00 0.00 -U.IO '5411.00 2.00 0.00 2.H 2.03 5.64 8923.71 2488/1.01 
O.OOu o.Ou O.no O.Ou -2;>.10 '\91111.00 2.00 0.00 2.47 2.57 6.35 8923.71 24884.01 
o.uoo 0.00 o.no O.no -22.\0 44521.00 2.00 0.00 2.59 3.20 7.09 8923.71 24884.01 
1I.000 0.00 0.00 0.00 -22.10 717.51 .00 2.00 0.00 3.511 8.31 11.42 6923.71 24ij84.01 

• (i.042 220.01l 0.01l 0.00 -2?40 ?1299.00 2.01 0.00 2.22 1.31 3.16 7563.22 c3640.22 
• O.IIII~ no.oo 0.00 O.Ou -i!2.40 30'11<;.00 2.01 0.00 2.26 I. bli 3.57 7563.22 i!3840.i!2 
• U.U42 ;>i!o.ou o.Ou /).ou -22.40 35411.00 2.01 0.00 2.36 2.21 4.09 1563.22 23840.22 

* 0.042 ;>20.00 0.00 0.00 -22.40 391171.00 2.01 0.00 2.lIb 2.80 4.bl 7563.22 23840.22 
• \1.0 112 ;>2n.ov n.oo 0.0(, -22.40 41l5i!I.OO 2.01 O.OU 2.57 3.49 5. 15 7563.22 23840.22 

* 0.0112 ?cll.OO 0.011 0.00 -2?1I0 71731.00 2.01 0.00 3.4b 9.05 11.29 75b3.22 23840.22 

O.OA,S <'20.00 0.00 0.00 -2?40 27299.00 2.011 0.00 2.25 1.30 3.1~ 7575.90 ~3696.88 
u.u A3 2~0.00 0.00 0.00 -2;>.40 30'115.00 2.05 0.00 2.31 l.b7 3.57 1579.50 23915.47 
O.OR~ ?i!o.oo 0.00 o.Ou -2?1I0 351111.00 2.0b 0.00 2.111 2.19 11.08 15811.57 ~3~38.98 
0.0113 220.0u ~.OO O.Ou -~2.1l0 391171.00 2.07 0.00 2.51 2.77 4.59 7590.27 239b5.41 
1l.01I~ no.oo 0.00 0.01l -2;>.1'\1 1111521.00 2.09 0.00 2.bll 3.44 5.n 7596.'17 23996.40 
o.o~.s ;>20.00 0.00 O.ou -22.IIU 71731.00 2.211 0.00 3.64 8.b7 8.111 7675.81 243b2.54 

O. l?'> no.ou 0.00 0.00 -2<'.110 ;>1;>99.00 2.07 0.00 2.n 1.10 3.15 7590.01 23961l.36 
II. l?'> 2i!0.0i) 0.00 0.0 II -22.'IU 3,,'11'i.OO 2.oa 0.00 2.35 1.6b 3.51> 7597.75 24000.00 
0.1;>':) ?co.Ou 0.00 0.00 -22./1(, 35411.00 2.11 0.00 2.1I~ 2.11 4.07 7bOIl.7~ 21l050.89 
O.lh ;>20.00 0.00 0.00 -~;>./lu 391171.ou 2.13 0.00 2.'i1 2.711 4.58 7b21.2~ 211108.86 
Ii .l?'> ?co.no 0.00 0.00 -22./l0 44"21.00 2.lb 0.00 2.71 3.39 5.10 7b35.99 c4177.40 
O. p,> ?20.0u 0.00 o.on -2;>.110 HUI.OO 2.1'1> 0.00 3.lIc 8.3c 8.07 7782.97 c4863.13 

tIl 0.11-01 ?~n.ou 0.00 G.ou -c;>."~ ?7;>9'1.00 <'.0'1 0.00 2.3u \.29 3.14 7603.59 24027.08 
'" :; 0.11,1 ;>co.ou o.ou o.ou -2?'I(, 30'l1'i.OO 2.1~ 0.00 2.311 l.b5 3.55 7615.22 24060.96 
'" Q 0.11-01 ?Cn.oo n.ntJ O.Oll -a.IIO 3'>1111.011 ?15 0.00 2.50 2.1~ 4.06 /631.83 211158.07 
'- 0.11-0/ ':>20.0v 0.00 0.0f) -,!?' .'to '9R71.01l 2.19 0.00 2.B 2.70 4.56 1650.77 24246.08 
0 
OJ" 0.11-01 ;>~0.01l 0.00 o.ou -2;>.11(, /lQ'i21.00 2.?4 0.00 2.7ij 3.34 'i.06 1673.23 i!4350.53 ::J 
Co 0.11,/ ?2 0 • 0" 0.00 o.ou -2'.110 71731.00 2.67 0.00 /1.1)0 R.Ol 7.97 7885.33 25344.3'1 0 
:; 

s-
0.207 ?l'i.o(j o.ou 0.00 -21."0 ;>]299.00 ;>.11 n.oo ?30 3.22 4.9b a457.71 15219.19 () 

0 
'i3 
0 
ii1 
m 
Q 
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gt.ri,n ~Lrri FL Tiln fLLC FU"lN LI C~SEL CRJWjS fG 10K.S IICH AKEA .0111. 

0.2'>" ;>:'11.00 0.00 0.00 -~?lO ;>7;>99.00 2.U 0.00 2.411 2.73 4.59 9159.10 lb52b.211 
ll.l5,> ?·~o.o(j 11.00 0.00 -2;>.10 30915.00 2.10 0.00 2.5b l.lIb 5. t7 91911.19 lbb25.111 

0.2"" ;>o;o.Ou 0.00 o.Ou -22.30 151111.00 2.19 0.00 2.B (I.llb 5.89 94114.112 lb7b7.77 
ll.2'>" ;>0;0.0 u. 0.00 0.00 -2<'. lO '911"11.00 2.(19 0.00 2.92 5.55 b.59 9501.29 lb9211.111 

0.2"" ;>0;(\.110 0.00 0.00 -22 .10 114521.00 2.bl 0.00 3.111 b.7b 7.31 95b8.31 17120.711 
o.~51..) 20;0.lIu 0.00 0.00 -2"2.30 71731.00 3.bl 0.00 11.85 14.b4 11.09 10128.1(1 187118.10 

0.31'1 ~qo.OO 0.00 0.0" -a.IIO ;>7299.00 2.12 0.00 2.53 2.74 lI.bl 9151.b9 IbQ80.52 

O •. H '" HO.ou 1I.0u o.Ou -23.flO 30'115.00 2.111 0.00 2.1.8 1.lIb 5.19 9213.06 lbb19.35 
v •. H q 34n.f)ll 0.00 0.00 -23.110 351111.00 2.53 0.00 2.88 4.44 5.91 9293.b3 Ib800.19 
0.31'1 ''In.OIl 0.00 0.00 -23.110 19871.00 2.b7 0.00 1.11 5.119 b.59 9392.111 17020.11 
o •. H 'J 340.00 0.00 0.00 -23.110 114521.00 2.83 0.00 3.H b.b4 7.29 9509.10 17276.72 
0.~1'1 '411.00 O.Ou 0.00 -23.80 71HI.OO 11.14 0.00 5.32 13.55 10.83 105bO.1I1 1911811.1b 

v.3 A" '''0.01l O.Ou O.ou -~3.AU 23203.00 2.110 0.00 2.b3 2.bb 11.55 711b2.86 111231.72 
0.311'> 3'>11.00 0.00 0.00 -23.80 2'i537.00 2.119 0.00 2.8b 4.24 5.7b 7500.5b 111311b.bb 
0.3 AS 3"1l.0u 0.00 0.1)0 -23.110 H859.00 2.b3 0.00 3.11 5.41 b.511 7570.911 14550.80 
O • .$A~ ~~n.no 0.00 o.Ou -23.110 ltn93.00 2.79 0.00 3.110 b.75 7.311 7b1l8.12 111775.b3 
1l.3n~ V;o.OO 0.00 0.00 -23.80 1125111.00 2. Q'l 0.00 3.71 8.01 8.04 7740.1111 15045.82 
0.}1\5 ~~o.o(j o.ov o.ou -23.110 bd5bA.OO 4.50 -4.bll 5.93 15.02 11.57 103111.91 17b91.811 

O.qltl 110:;.l)u 0.00 0.00 -37.40 73203.00 2.5~ 0.00 2.70 1.119 3.41 109611.b3 19022.68 
0.'1111 I/".no 1).00 0.00 -37.110 ?95H .00 2.79 0.00 2.90 2.11 4.30 113b9.98 1941b.15 
u."\11 11".l)u 1l.00 0.00 -H.1I0 ·BAS9.00 3.011 0.00 3.25 2./19 4.611 1165b.b9 19903.34 
U.411J 1/".ou O.Oil 0.00 -H.1I0 311393.00 3.31 0.00 3.51 3.51 5.38 12454.bl 201182.95 
ll.'1111 UO:;.OI) 1l.1l0 O.Ou _:H.'IU 425111.00 3.1.2 0.00 3.92 4.05 5.113 1318b.06 211b9.57 
u.4111 11".00 0.00 0.00 -.P.'h) b8"bll.00 5.QO 0.00 b.3,> 5.73 7.54 23112b.08 26b33.911 

1).4;>1 1'1.0v ".30 23. '10 -:,7.1l" ;>3;>03.00 7.bll 0.00 2.71 0.117 1.92 10745.211 3399b.01 
0.'1;>\ \11.0 II 5.30 2l.'lil -p ."il ?'i5}7.00 2.A7 0.00 2.911 0.12 2.41 1100;9.71 34134.53 
u.";>\ 1'1. no ".3u 2'.110 -37.110 331159.00 3.1.4 0.00 3.27 0.90 2.72 11425.1l7 35bOb.47 
u.";>1 1".0 U ".30 <,3.110 -31 ."O 3tl3113.00 3.'111 0.00 3.bO 1.10 1.02 11650.22 3bb3b.39 
O. 'I? \ 111.011 ".30 23.IlII -37.'10 1125111.00 3.17 0.00 3.9b 1.21 3.76 12322.IIS 37622.09 

to Ii.·j? I \ 'I. 0 v ".30 2'."0 -:H .lIu bd"ibll.Oij b. IS 0.00 b.41 2.02 11.'12 117111.96 116239.511 
~ 
'" c ~. 0 I) 'i.'o 23.4u -~7.lIu ;>3;>03.00 2.1.4 2.71 a. tl.4?o 0.00 0. '11 1.'12 107118.90 31l004.lIb 
c... 1).'1;>0 21\.00 ".30 ,n.'lu -31.11\1 ?'i"H.OO 2.R7 0.00 2.'19 0.72 2.111 110b5.50 311146.22 
0 
or u.470 c".ou ".'0 23. '10 -.$7.40 ~HASq.OO "'. \ 4 /).00 3.2i! 0.90 2.71 111132.83 35b24.111 
" '" 0.11;>0 cp.ou 0:;.'0 23.llu -~7.1I0 'b393.00 3.114 0.00 3.1>1 1.10 3.02 111159.30 3bb58.13 0 

" v.42b "11. Oil ".3u ,,'.40 _H.'IO 1125111.00 3.71 0.00 3.Qb 1.21 3.26 12333.27 37846.73 
S-
o 0.";>0 ~M.Ov ".1u .!~.'lu -31.lIu b6"oR.OO b.lb 1).00 b.1I2 2.01 II.Ql 17RII2.~b 48308.33 
0 
13 
0 ;;; 
c;; 
Q 



g> 
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'" Q 
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:0-
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v. I,?/ I .00 
O.4?1 1 .00 
O.'l? I 1.00 
0.4;>7 1.00 
0.421 1 • nil 
O. 'I? 7 I .0 u 

0.00 O.o(J -.H .110 ?j2il3.00 
0.00 O. nt' -.H.IIO 29'i37.00 
0.00 0.00 -:51.1.10 '3115'1.00 
O.OU n.ol,l -37.40 J839J.00 
0.00 0.00 -37.1.10 1125/11.00 
o.Ou 0.00 -37.110 1>85011.00 

2.bll 0.00 2.72 0.911 2.7':> 10949.92 23941.b3 
?lIl 0.00 ;>.99 t.II':) 3.11':) 11352.5q 211532.21 
1.13 0.00 l.21l 1.80 1.89 11851.b3 25233.411 
3.113 0.00 3.b1 2.17 II. H 12470.88 2b071.15 
3.76 0.00 3.97 2.118 4.70 t3198.5b 27033.82 
1..14 0.00 b.44 3.57 1>.22 211>34.114 31>287.81> 



7-Ftfl-ll~ 12:'::>':11 "'AG£ 266 

strNO ~Lrol fL TIIO flU: fl"JN Q r.wSEL CRHjS EG 101(.S VCH AREA .011( 

O./jtll.> 101.00 0.00 0.00 -24.00 2;)<'03.00 2.65 0.00 2.74 1.26 3.16 156117.72 20635.70 
O. /jIlt> I II I .0 V 0.00 o.Ou -211.00 29'i37.00 2.119 0.00 3.02 1.119 3.90 165&8.31 211175.13 
0.,,41> 101.00 0.00 0.00 -2lJ.OO HIIS'I.OO 3.10 0.00 3.31 <'.?7 ".30 17708.'111 221176.11" 
O. /jIll> III I .00 O.O~ 0.00 -2lJ.Of) 3113'1"5.00 3.117 0.00 3.65 2.60 11.06 19133.77 237'13.96 
0.4lJI> 101.00 0.00 0.110 -24.00 42571\.00 3.1\3 0.00 Q .01 2.8l 11.90 20757.57 253211.60 
0.440 IOI.0u 0.00 0.00 -211.00 I>d'ibll.OO 6.311 0.00 b.52 3.01 5.112 34130.53 l'l550.76 

0.'174 1/4.0l! 0.00 0.00 -2 tl.OO ;>3?03.00 2.b2 0.00 2.81 1.26 3.70 12148.50 20676.35 
0.47<; 1/4.00 0.00 0.00 -2 t,.00 29537.00 2.1111 0.00 3.12 1.119 4.SI1 12'1711.07 211160.02 
0.47'i 1/4.0u 0.00 0.00 -24.00 H1I59.00 3.11 0.00 3.114 2.2tl 5.07 13996.74 221132.27 
O.~7'1 17 '1.00 0.00 0.00 -2tl.OO '8393.00 3.111 0.00 3.110 2.64 5.51 152411.36 23044.72 
0.47'1 174.00 0.00 0.00 -211.00 42571l.00 3.75 0.00 II. I II 2.117 5.63 10739 .14 25116.09 
0./j7'l 17 11.00 O.ou 0.00 -24.00 61151>11.00 1>.;>6 O.Ou 6.69 3.09 6.S7 29330.83 369119.11 

* 0.41l~ IA.OO 100000.0l! 100000.00 -24.00 ?2I1tll.00 ?65 0.00 2.73 1.23 3.12 15662.18 20b1l8.02 

* u.4llc j~.no 101l0ao.ou 100000.00 -2 tl.OO <'9146.00 2.117 0.00 3.00 1.115 3.85 16553.00 21443.68 

* \,). l~ Al It..ou 100000.00 1000UO.OO -24.00 331115.00 3.15 0.00 3.30 2.21 4.25 17668.01 22459.118 

• U.4A~ 16.00 100000.00 100000.ou -2'1.00 37119?00 3.IIS 0.00 3.62 2.56 11.61 19021.28 23689.20 
• 0.4112 IA.nu 10001l0.00 100000.00 -2'1.00 112033.00 3.80 0.00 3.99 ;>.76 11.115 20653.92 25225.48 
• (j.41\~ Ih.Ou loooon.oo 100000.Ou -24.00 67813.00 6.31 0.00 6.4'1 ?97 5.39 33'162.16 39356.74 

0.4'1'1 '10.00 0.00 0.00 -.1;>.00 <'273;>.011 2.66 0.00 ?76 1.11> 3.04 17318.54 21064.99 
0.4'1'1 9~.Ov 0.00 0.00 -a.oo 26 91>2.00 2.92 0.00 3.0'1 1.711 3.7'1 18379.19 219511.05 
o.lJ'l'l 'in.ou 0.00 O.Ou -22.00 33;>07.00 ~.;>O 0.00 3.3'1 2.06 4.12 195b5.91 23037.71 
0.4<)'1 '10.00 0.00 0.00 -.12.00 "6~5.00 ~.52 0.00 3.67 2.38 lJ.46 21040.18 24391.50 
0.'j9'1 '10.0u 0.00 0.00 -22.00 41777.00 1.116 0.00 4.04 2.58 4.69 22725.5b 25998.49 
0.~9'1 '10.00 0.00 0.00 -22.00 1>745fl.OO 6.18 0.00 1>.'55 2.113 5.27 35718.75 40066.61 

O.l>bu I\S~.OO 0.00 0.00 -20.60 ;>1 9 45.00 2.77 0.00 2.85 0.99 2.8C! 114211.05 22011>.92 
v. a/H) A,>O.OO 0.00 0.00 -20.60 211001.00 3.06 0.00 3.16 1.53 3.53 11632.30 22613.113 
0.,,1.,) I1:,O.OV 0.00 0.00 -20 .... 0 121d .00 3.11 0.00 3.52 1.91 3.911 11646.19 C!3237.54 
o.o"'V A'>O.Ou O.OU 0.00 -20.1>0 31>/12?00 1.70 0.00 3.119 2.31 4.42 12092.46 23951.22 
O.bAU /lso.nu 0.00 0.01) -20.1>0 I, Il II 'I 1.00 4.07 0.00 11.29 2.67 11.110 12364.59 211755.49 

III ll.nAu f{SO.flu O.Ou o.(ltJ_ -20.1>0 t.SI>U'1.OO 1>.56 0.00 6.99 11.55 6.74 15;>67.63 30]41.22 en 
3 
III 

O.I1~" ?()tIO'I.OO ;>.qo ?<ill Q 11I~.Ov O.Ou 0.00 -1 5 .00 0.00 1 • I 5 2. I 6 911~4.b6 189911.1>6 
"- II. t'Rc lll~. % 0.00 O.~O -1 5 • 00 ;>1>12;>.00 1.20 0.00 3.31 1.71 2.60 91112.93 19956.38 
0 

" U.H~c 111<;.Ou 0.00 0.00 -15.~O ;>'1'190.00 1.6.1 0.00 3.75 2.0'1 2.<)2 10276.4& 21018.118 
" '" O.bf\~ III<;.~O 0.00 0.0[, -1".00 31100 0 .0(J 1l.0c 0.00 4.17 2.34 3.10 10705.69 2;>208.96 0 

" O.dR2 111".00 0.00 0.00 -1<;.00 Hfl2<;.OO 11.4'1 O.Ou 4.1>1 2.57 3.3'1 111132.37 23575.57 
S-
() 0.,,11.1 111".011 0.00 O.Ou -15.0U 1>1 965.00 1.21 0.00 1.116 2.9'1 3.68 19357.51 56124.24 
0 
B 
0 
iil 

'" Q 
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1.01 7 
I. V 11 
l.vl1 
I. Ii 11 
1.01 7 
I.Ill/ 

11~.l)v 0.00 O.Ou .'l.bO 
71'.00 1).00 1).0v .q.hO 
11'.Ou 0.00 0.00 .9.6u 
71 .... 0u ".nv o.no .'1.60 
71'.Ou 1).0u O.Ou -'l.bu 
7I .... ov 0.00 o.nu .9.1>0 

20 4011.00 3.01 0.00 3.02 0.22 0.82 211868.25 43ij4~.30 
2bIU.OO "\.112 0.00 3.113 0.29 0.'19 26366.95 48390.~9 
29990.00 3.81 0.00 3.83 0.32 1.011 27831.76 52877.53 
3110011.00 11.23 0.00 11.<'5 0."\4 1.lb 29402.17 57930.92 
"\7825.00 11.68 0.00 11.70 0.35 1.22 310b8.70 b3490.69 
hI98<;.0t) 7.'5'1 0.00 7.57 0.3b 1.'19 111706.21103518.211 
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~iJI,n ~Lrll fLTt<1l fLLC fL"'lN U C!'ISH r.f'(Jrl~ fG IOK.5 VCH AHEA .011( 

1.2AIj I/J<,i).Oll 0.00 0.00 .9.60 ?01l01l.00 3.03 0.00 3.04 0.13 0.76 20714.69 56941.00 
1.2Rd I'I<,I:.OU 0.00 0.00 .9.1>0 20122.00 1.45 0.00 3.47 0.11 0.92 28370.20 02900.55 
I.<'/<o 1"<'''.Ou 0.00 0.00 .9.1>0 29'190.00 1.115 0.00 3.8b 0.19 1.00 29929.71 08711.05 
1.<'AIl 142h.oo 0.00 0.00 .9.1>0 311004.00 II • ?7 0.00 11.29 0.20 1.08 11623.09 75252.48 
1.2Pb 11121>.00 0.00 0.00 .9.1>0 37112';.00 11.72 0.00 4.74 0.21 1.13 33416.97 821116.83 
1.21\11 1421:>.00 0.00 0.00 ·'1.1>0 61'1115.1)0 7.58 0.00 7.bl 0.21 1.39 111>530.75134285.34 

I.q'l(j lIu Q.OO 0.00 0.00 .9.1>0 18"81,.00 3.05 0.00 3.07 0.31 1.10 16906.51 33403.38 
I. ':'9t\ IlllQ.OIi 0.00 O.~O .9.1>0 ;:>3780.00 3.47 0.00 3.50 0./10 1.32 18100.27 37387.60 
1.490 110'1.01) 0.00 0.00 .9.60 21337.00 3.117 0.00 3.90 0./14 1.113 19220.22 41258.64 
1.'1'1" 11v9 .OO 0.00 0.01l ·'1.flO 30'l91>.00 11.29 0.00 4.33 0.111> 1.53 201127.64 45500.54 
l.tjQtl 110'1.00 0.00 0.00 .'l.flO 145M.OIl 4.711 0.00 4.78 0.47 I .60 21722.53 50333.59 
l.tj'lll II0Q.Ou 0.00 0.00 ;-9.60 571173.00 7.hO 0.00 7.60 0.110 1.94 30507.33 85035.23 

I .1I'Iil 2lP.ou 0.00 0.00 .'l.hO 17292.00 3.09 0.00 3.10 0.08 0.58 29951.03 60433.05 
I. bQb 21 P.OO O.ou 0.00 .9.1>0 22322.00 3.'U 0.00 3.54 0.11 0.70 32005.22 07028.20 
I • b'l/) 211?OO 0.00 0.01l .<1.00 25685.00 1.93 0.00 3.94 0.12 0.70 33999.77 741183.73 
1. d'lb <'1 P.OO O.Oil o.Ou .9.60 29122.00 11.36 0.00 4.37 0.13 0.111 30086.29 82160.15 
l.bQu 21 P.Oo 0.00 0.00 .'l.60 32531>.00 4.82 0.00 4.83 0.13 0.85 38278.91 90532.84 
1.IlQb <'1!?00 0.00 0.00) .'l.60 5'1062.00 7.09 0.00 7.70 0,13 1.00 52375,01150944.77 

2.<'01l I"'H.OO o.no 0.00 -Q.6u 16317.00 3.11 0.00 3.11 0.12 0.7b 21030.01 4736~.81 
2.20/) 1"'.51.00 0.00 0.00 ·'l.ho 21132,00 3.55 0.00 3.50 0.10 0.95 22270.98 52069.62 
2.2011 Jf,37.0u 0.00 0.00 ·'l.6u 2iIH7.00 '.'15 0.00 3.97 0.18 1.04 23433.73 56007.43 
<'.201l 11-.37.00 0.00 0.00 ·'l.hO 2759 6.no 4.38 0.00 11.40 0.20 1.12 24680.31 01051>.38 
2.<,Od 1~37.nl) 0.00 0.00 ·q.hO 10R/jI.OO 4.84 0.00 11.81;) 0.21 I • 19 25989.99 1>7134.02 
2.2011 1~37.01) 0.00 0.00 .'l.hO 52~07.00 7.70 0.00 7.74 0.211 1.53 30145.11100263.97 

<,.IjQ" 1531.01l 0.00 0.00 .9.611 1540';.00 '.12 0.00 3.12 0.011 0.111> 33624.23 79621,117 
<'.<1'1" 1'i~1.0u 0.01l 0.00 .9.M 2001'l.00 3.57 0.00 3.5/ 0.05 0.51> 355211.50 87212.10 
<'.490 l"jl.01l fl.OO O.OU .9.h() 73077.00 3~98 0.00 3.9/j 0.00 0.6<' 37743.40 911307.09 
2.ilQIJ l'dl.OI) 0.00 0.00 -Q.hO 7.61'1'.00 11.41 0.00 11.112 0.07 0.1>1 39090.90102169.95 
2.tjQIl ll)jl.'lu 0.00 0.00 -°.1>0 ;>9H7.00 11.11/ 0.00 4.86 0.07 0.72 410~7.78110067.93 

~ 
<,./1'11) 1c;~I.Ov 0.011 O.ou .Q.hu 50;>211.00 7.75 0.00 7.71> 0.09 0.'15 53653.09170462.72 

'" <'.'1Ao 25u7.011 o.Ou O.Oll ·'l.hu 120'11.00 '.Il 0.00 3.13 0.03 0.39 10736.83 67958.08 Q 
"- 2.'Iilll ,:'it)7.0u 0.00 O.flO .<I.hO 11'13A.OO 3.'i1l 0.00 3.59 1).01> 1).55 32688.116 75291;).50 0 
:or 2.9R/) c''i<> 7 .O!) 0.00 n.O(J ·Q.ho ;>0725.00 '.99 0.011 11.00 0.00 0.1,0 311441.211 82139.48 
" Co 2.9 Ao <,'iii 7 .O(, 0.00 o.ou ·Q.hO ?31>0~.flO II. 1I.s 0.00 11.1111 n.07 0.65 36320.4u 89735.85 0 

" i!,'IA/j ~"1J7.flO fl.no o.no ·'1.ho ;>'111211.00 4.R9 0.00 4.<10 0.07 0.1>9 38287.01 97964.09 

" 0 <'.9Rb <'''ti7.o0 11.00 0.01) .Q.hO III>QIl5.00 7.77 0.00 7.71l 0.09 0.93 51167.72156250.78 
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Lq17 2;>711.nu 
3.41 7 2"IO.Ou 
3.417 ,?/O.Oo 
So 411 2nO.01l 
~. 41 1 <,nO.Oil 
3.411 2?70. Oil 

0.00 O.OU -q.hu 12041.00 
n.ou 0.01l -<l.bu 17Q311.00 
0.(1(1 O.OU -q.hU 2072".00 
0.00 o.ou -Q.hO ?3hb~. 00 
0.00 O.Ou -Q.hO 2b /12".00 
0.(10 0.00 -q.h(j 11&'111<;.00 

3.14 0.00 3.14 0.04 0.115 27053.85 59118.49 
3.bU 0.00 3.bO 0.07 0.1>2 28837.16 65b64.41 
4.01 0.00 4.01 0.08 0.h8 30433.82 71741.13 
4.115 0.00 11.4& 0.09 0.711 32150.3& 784119.41 
II. Q I 0,00 11.91 0.09 0.78 31954.22 85800.55 
7.79 O.OU 7.81 0.12 1.05 45512.70137&4u.53 
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gtrNIl ~Lnl ELTRf) FLle FU1JN LI CwStL CRJv,S E.G 10K*S VCH AREA .01K 

!..bOI 100'.00 1).01l 0.00 _Q.I>O 120~I.OO 3.1~ 0.00 3.15 0.20 0.'11 Il243.90 20012.43 
-... DO 'I 1(\0'.00 0.00 O.Oil -<).1>0 t793R.Ou 3.00 0.00 3.1>3 0.30 1.20 14235.31:1 29990.21 
3.607 10\1'.00 O.Oil 0.011 -9.bO 2012';.00 4.01 0.00 4.04 0.39 1.37 15115.41 33129.15 
3.1>07 HO'.OO o.Ou 0.00 -9.l>u 23603.00 11.4S 0.00 11.41:1 0.42 1.46 11>059.41 31>021.55 
3.001 10u'.00 0.00 0.00 .q.bu ;>b424.00 4.91 0.00 11.94 0.113 1.5S 17040.27 110414.73 
:).bO] 11l1l'.Ou 0.00 0.00 -9.1>0 110985.00 7.78 0.00 7. 85 0.119 2.03 23240.91 0731>5.50 

3.'H 1 IQ'>I1.011 0.00 0.00 -9.1>1l 12041.00 3.19 0.00 3.21 0.30 1.07 11219.26 20003.bl 
3.'117 lQ""I.OU 0.00 0.00 -9.1>0 17Q38.00 3.09 0.00 3.72 0.59 1.40 12291.71 23271>.21> 
3. ''177 1<)'>/1.00 0.00 0.00 -9.1>0 70725.00 4.10 0.00 11.14 0.b3 1.57 13191.50 26109.02 
3.'171 IQ~II.OO 0.00 O.Oil -9."0 230b3.00 11.55 0.00 11.59 0.65 1.1>8 l111S1.311 29398.27 
!.. '117 IQ')I1.0U 0.00 0.00 -9.1>0 71>4211.00 ';.00 0.00 5.05 0.b5 1.75 15146.40 321:191:1.5b 
3.971 1<)511.(\U O.Ou 0.00 -0.1.0 111>985.00 7.89 0.00 7.96 0.1>5 2.20 21447.2b S8379.42 

4.2('7 1'20.0u 0.0i) 0.00 -n.l>o 12041.00 3.25 0.00 3.37 2.01 2.76 4H2.33 6493.113 
4.221 1320.00 0.00 0.00 -1'.1>0 179311.00 3.78 0.00 4.00 3.38 3.Rl 4713.110 9750.51> 
4.U1 1320.00 o.ou 0.00 -l"S.l>u 20725.00 4.19 0.00 11.45 3.b7 11.13 5020.89 10620.411 
4.2?1 1320.0~ 0.00 0.00 -111.20 236b3.00 4.1>5 0.00 4.71 0.53 1 • 1>11 130211.92 32505.80 
1I.2?1 1320.0~ 0.01l 0.00 -111.20 2b1l24.00 5.12 0.00 5.11 0.5b 1.75 139dll.70 35411.07 
4.2?1 I'<!(\.OO 11.00 0.00 -111.20 1I09d5.00 11.01 0.00 8.09 O.b7 2.:J7 21838.31 573bl.19 

II. ti<; I 332b.Ou 0.00 o.ou -1I.2u 12041.00 3.51 0.00 3.')3 0.22 1.16 10172.99 25b93.ll 
4.8';7 ~'~b.Ou 0.01l 0.00 -111.20 17 Q311.00 11.13 0.00 11.14 0.13 0.90 18951>.84 49452.27 
4.ti';7 3'~I>.Ov O.Ou o.Ou -111.20 2u725.00 4.bO 0.00 4.bl 0.15 1.05 20244.32 53110.07 
4.8"7 :n2".00 0.00 0.00 -1'1.20 231>b3.00 1I.7b 0.00 4.78 0.18 I. I 8 20b93.311 S5231.08 
'1.8<;7 .B2b.OO O.Ou O.Ou -IQ.20 2b1l211.00 5.23 0.00 'i.25 0.20 1.21> 21982.57 59106.75 
4.t;'i1 3'~".ou 0.00 0.00 -1'1.;>0 ilbQb5.00 11.15 0.00 8. I 'I 0.20 1.72 30218.89 915111.23 

~.Il'11 311,).00 0.00 0.01' -1<'.110 120111.00;; 3.1>0 0.00 3.9b 3.18 11.8';) 28bQ.bll b755.08 
').4 117 ~11".OO 0.00 0.0" -12.lIu 17Hf\.00 4.,)'1 0.00 5.15 11.69 b.~9 4198.311 61 H.51 
~.4111 311'i.01) 0.00 1).00 -12.AO 21172';.00 5.04 0.00 5.72 ';.H b.1I1 5058.19 8977 .111 
~.4I1J 311';.01) O.OU O.OU -P.IIO ?31>b3.00 ';.21} o.no 0.10 1..31 7.58 5496.119 91120.'13 
'J. il'! 1 311<;.l\u 0.00 0.00 -P.llo ?bll~ll. 00 'i.75 0.00 1..02 b.1l9 7.QO b418.b9 10375.'16 

(IJ '>.'1111 311'i.Ov 0.00 0.00 -P.RO IltoQ1l5.00 R.l>b 0.00 9.1.1 1>.'i2 9.15 134b3.711 181105.59 
3 
OJ 

S.tJ'J] II)~h.llu 0.00 o.(\u -1?QIl 12041.00 1I.0b 0.00 11.21 ?Ob 3.72 H80.5~ 83811.1>3 Q 
<- ,>.b lJ1 10'>1>.00 Il.ou o.ou -I? Qu l1 Q3R.00 ';."S9 0.00 ';.119 I .15 3.011 9'78.')1 lb708.35 
0 
". '>.b lll 10')1,.00 0.00 0.00 -1~.Qu 7u]2';.00 <;.9'1 0.00 b.O'l 1.11 3.10 10968.111 19b72.42 
" to 5.0111 I (\'>0. Oil 0.00 0.00 -l?Qo 73I>b"S.00 1>.'11 0.00 b.52 I.lb "s.25 121bl>.70 219'i7.b2 0 

" 5.011/ 10'>h.01i O.ou 0.00 -I<'.QO ;>011211.00 1>.91, 0.00 7.011 1.12 3.26 13b45.28 24q91.21 :;-
0 5.6117 InSI>.OIl I).ou 0.00 -l;>.QO IIb 9t;<;.00 Q.91 0.00 10.03 1.011 "S.b7 221130.13 45'112.40 
0 
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S.b"/ ln~il'.Ov 

'l.b"7 10:,0.Ou 
5.b'l] 10,)0.Ou 
'>.tl"1 10,)0.(\11 

O.OU O.Ou -15.00 120'11.00 
O.OU n.ol) -1'i.00 17'1311.00 
0.00 O.Ou -I'l.OO ;>072'5.00 
o.ou 0.011 -I'l.OO ;>3/,b'.00 
0.00 O.Ou -1".00 ;>0424.0u 
O.OU 0.00 -1'5.00 'I b'l !!'l • 00 

'1.27 0.00 4.5S 2.77 11.36 110"10.39 7229.40 
5.411 0.00 5.86 3.95 S.59 5297.73 9030.01 
1..01 0.00 1..50 4.27 b.Ol b005.b4 10033.93 
I. .'11 0.00 b.IHi '1.79 1..51 b723.85 1061b.ll 
1..'11 0.00 7.53 4.95 b.80 71.75.28 11871>.57 
'l.7'l 0.00 10.bl 5.118 8.117 13308.82 19371.91. 
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b.5 QIl 7,0.no 0.00 o.Ou -1<;.00 1.!041.00 4.56 0.00 11.83 4.20 5.114 56611.16 5677.97 
b.5 Qd 75 0 .00 o.Ou 0.00 -15.00 17'HR.00 5.9b 0.00 6.26 5.2b 6.H 8371.10 7620.S9 
b.3'hl 7~o.ou 0.00 O.Ou -15.00 207.!5.00 b.b3 0.00 1>.95 5.H b.55 9801.37 8980.60 
b.3 9d 7~n.oo o.ou o.Ou -15.00 ;>3hb3.00 7.IS 0.00 7.111:1 5.61 6.83 1091111.21 9986.11 
b.3 QIl 7~0.OO O.ou 0.00 -15.00 ?011~1I. 00 7.71 0.00 11.05 5.60 b. Q3 122111.311 11170.311 
b. Ylb 7~0.l)u 0.00 o.ou -1'i.OO Qb Q/:I5.00 10.93 0.00 11.27 5.69 7.&2 20120,86 19700.66 

* b.liOd "o.Ou 100000.00 1000UO.00 -15,00 120111.00 11.60 0.00 11.84 l.lIb 5.lb 5815,77 61169,b2 

• b.40d 50.00 100000.00 100000.Ou -15.00 179j8.00 5,99 0,00 6,30 11,115 &,10 66011,011 6S02.29 

* b,llOd ~O.OO 100000.0u 1000uO.Ou -1'i,OO ;>0 725.00 b.bb 0.00 6,97 Q,57 &.'10 10031,67 %99.22 

• 0.40", 50.00 10uOOO.00 100000,00 -15,00 231>b3,OO 7,16 0,00 7.51 1I,8b 6.60 11175,13 10731,110 

• 0.406 ~O.OO 100000.00 100000.00 -15,00 2b1l211.00 7,74 0,00 8,Ob 11,119 6.72 1211119.52 119117,52 

* b.408 ~o.oo 10uouO.00 1000Un.00 -1'i,OO IIb965,Oo 10,9b 0,00 11 ,32 5,12 7,IIb 201lbO.04 207b3,09 

b.bO,> "'uo.oo 0.00 0.00 -15.00 I.!OIlI,OO 11,77 0,00 5.01 2.76 11,91 blS6,I2 72511,15 
b.bO~ 'ion.oo 0.00 0.00 -1'i,OO 1793R,OO 6.19 0,00 6,51 3,49 5.97 8808.11 9599,61 
b,bO~ 'iOO.OO 0.00 O,Ou -1'i.OO 2072'>,00 6.80 0,00 7,19 3,60 1,,27 10155,8b 10927.50 
o.oOS 'iuo,oo 0,00 0.00 -1<;,00 231>03.00 7,39 0.00 7.75 3,811 6,6/1 11252,87 12078.85 
b.oOS 5uo. o u 0.00 O,OiJ -1<;,00 ;>M2/1 ,00 7,95 0.00 11.33 '.89 6,80 12115Q,R2 13395,411 
0.b05 <;00.00 0.00 0,00 -15.00 aoQII'>.OO 11. I 8 0,00 11,62 Q.27 6,19 20002.35 227111,37 

b. 7t 0 'iuo.ou 0.00 0.00 -12,00 I.!OIlI,OO 0;,02 0,00 5,05 0,11:1 1,23 10390,37 280lb,38 
b. It I:i 'iOO,ou 0,01) 0,00 -12,00 179311,00 6.53 0,00 1.,57 0,20 1,6u 12242.9b 35150,00 
b."11I 5u o .ou 0.00 0.00 -1;>.00 ;>u7~'i,OO 7,20 0,00 7,25 0,29 1,711 130611,01 38~89.09 
b,71tl 'ioo.ou 0.00 0.00 -P.ou 231.b3,OO 7,7b 0,00 7,61 0, H 1,90 13775.44 4150b.97 
b.lt u 'illO.OO 0.00 0.00 -12.00 20 112 '1,00 6,H 0,00 R.39 0,'5 2,03 11I1I8R.8~ ~IIS99,111 

b.7111 500.00 0.00 0,00 -1;>.00 11 09110;,00 11,56 0.00 11,70 0,511 2,90 16607,67 63969,67 

7.0211 1'i·'1Il.Oo 0.00 O.Ou -1".Ou 11'i'lO,OO 'i.Ob 0.00 5,10 O.IIS I ,5 II 75111.118 17333.68 
I.u?o l'iIJQ.OO 0.00 0.00 -1'i,Ou 17'io O ,OO 6,57 0.00 6.63 0,57 2,00 '1b03,35 23267,40 
7.u2U 1 'ill/l. Ou o.Ou 0.00 -15,00 ?1i14?,Ou 7.?~ 0,00 7,3<! 0,59 2,13 11183,07 262119,65 
7.02b l'itj'·.ou 0.00 0.00 -1'i.OO ;>2Q87.00 7.111 0,00 7,89 0.63 2.i?9 120;58,111 2885b,50 
7.o~1j IC;dll.OO o.Ou 0.00 -1<;,00 2~7.!O.00 11,39 0,00 II. lIb O,6b 2.112 14032.57 31b69,20 

OJ l.u~8 l'i,,«.OO 0.00 0.00 -1'i.OO 1I'l~SI..OO 11.67 0,00 11,81 0,77 3,11 23383.43 50368,95 
'" 3 
'" a. 1.!Jr./J 13,>O.Ou O.Oll o.f'u -15,Ou 115~0.00 0;.10 0.00 5.21 1.39 1,90 7513.51 98111.113 
'- 1.308 I ~~~.Ol) 0.00 0.01! -1'i.OO 1/<;09.00 6,1,6 n,OO f>,7~ I. I 9 2,\3 10303.70 16121,54 a 
::,- 7,')Od 13~0.Oll O.Ou 0.00 -15.00 ?014;>,OO 7,3b 0,00 7,113 1.06 2,19 116711.51 19352.110 
" v, 7.l01l 13~n,(\u O.O(} O,OG -1'i,Ov 22 Qb7.00 7.9j 0,00 11.01 1,07 2,30 12792,10 22222,57 0 

" 7,3011 1~~O.Ou 0,00 0.011 -1<;.Ou ;>:'7~O,OO R.51 0,00 11.5'1 1.03 2,37 13945.60 25318,44 

" () 7 .. 301l 13~0.(\0 0.00 0,00 -1'i.Ou ~'1~5t>.Ou 1 I .112 O,no 1 , , Q3 0,92 2.113 21110,61 4b304,b2 a 
13 
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1 ... 1d 1100.0<1 
7.,nll 'Iull.ou 
1.'l1b IIOO.Ol! 
7.470 RUO.llo 
1.·Hb lIull.OO 
7 ... 1" ~\l 0.0(1 

o.Ou 1l.0u -1<;.00 11<;90.00 
0.00 (\.0(.1 -1<;.00 115,,'1.00 
0.00 o.Ou -1'i.OO <'0142.0(1 
0.00 0.00 -1'i.00 ;>2'167.00 
0.00 0.00 -1<;.00 ?5720.00 
0.00 O.Ou -15.00 44~5b.OO 

'i.<!3 0.00 5.25 0.21> 1.2~ 9b48.40 ~21>1>2.20 
b.7/> 0.00 1>.80 O. 'B 1.55 11943.17 30359.19 
7.44 0.0(1 7.46 0.35 1.1>5 1301t.41 14150.54 
11.01 0.00 11.01> 0.38 1.76 11'151>.119 1745b.bb 
11.59 0.00 6.b4 0.19 1.1.19 1491b.25 40951.01 

It.1\9 0.00 11. '19 0.49 2.49 20947.36 b3594.52 
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7,""b 700,Ou 0,00 0,00 -15,00 11590,00 '>,22 0,00 5,31 0,61 2,~8 1l887,U IlltlOl,l1I 
7,9<;1) 700,no n,ou o,Ou -1<;,00 17<;1>'1,00 6,75 0,00 6,'10 1,29 3,IIl 5870,69 15q]9,~9 
7,'1<;tl 700,011 D,Ou o,liO -1'>,00 ;>011l2,OO 7,113 0,00 7,bO 1,65 3,31l olllj3,24 151>Ab,3S 
1,9<;" 700,no 0,00 0,00 -1'>,110 22'187,00 11,00 0,00 II, 1'1 2,01 3. '> 7 bQ8?s47 1~2nD.~6 

7,'1c;d 7uo,OO 0,00 0,00 -1<;,00 257.!O,OO 8,58 0,00 11,7'1 2,30 3,72 7586,10 1697u,71 
I ,'1<;b 7u n• no 0,00 O,Ou -15,00 /l1l356,OO 11,93 0,00 12,1.! 3,05 3,61l 14873,51 25~q3,97 

1,9<;9 ;>,00) 12, I 0 17,0;0 -1<;,00 11<;90,00 5,22 0,00 5,3e! 1,21 2.56 4531.<;7 10520,70 
1,'1'i9 ?,ou 1?,IU 17,<;0 -15,00 1756'1,00 6,73 0,00 6,'12 2,05 3,11&1 51u6,II IUS7,57 
7 ,'1'i'l 2,00 12,1u 17,<;u -1<;,00 2u142,oO 7,110 0,00 7,b2 2,38 3,76 53/)2.79 IJOl>5,OQ 
7,'1"" ~,lIu p,10 17 ,50 -1",011 22'107,00 7,'11> 0,00 11,23 2,60 4.i2 5581,31 l~iq,:>,21 

7.'IC,'1 <',ou 12, I u 17,"u -1<;,00 25720,00 8,'>3 0,00 8,113 3,17 1I,Il3 5805,13 14~48.71 

* 1,'1"" ;>.110 12.1u 17,'iu -15,00 11435b.00 II ,bl> 0,00 12,3'1 II. cHI 6,87 6456,8'> 1?1:I12.78 

7,9/'u p,Ou 12, I 0 17,5(1 -1,>,00 11590,00 5,U 0,00 5,32 1,22 2,51> 4529.41. 1051'1.1>2 
7,'11.0 12,00 1? ,10 17,50 -1",00 17<;1>'1,1)0 b,n 0,00 b,92 2,06 J,411 5103,96 12250,1.1 
7,'11>0 12,00 12,10 17,50 -1",00 201'1;>,00 7,111 0,00 7,b3 2,36 1,76 5363,7'1 130b7,96 
7,'Il>u I?,OO i?, 1 u 17 ,50 -15,00 22'11:17, no 7,97 0,00 8,23 2,80 4,12 5562,41. 13746,84 
7,'inO 1<'.00 1;>,10 17,<;0 -15,Ou <'5720,00 11,53 0,00 8,84 3,17 4,43 580b,Il4 14452,83 

* 7,'I n u 17,00 12,10 17, '>0 -1",0" 11'1356,00 11,67 0,00 12,111 II, '18 6,Il7 6457,69 128111,77 

7,'11>1 ;:>.00 I),no 0,00 -1",00 11 590,00 5,19 0,00 5,35 1,45 "',77 4824,7'1 9634,78 
7,'11>1 2,Ov 0,00 ,0,00 -1<;,00 17<;b9,OO 6,72 0,00 6,93 3,22 4,115 ':>79b,711 '1791,29 
7,'11>1 ~,oo 0,00 0,00 -1",00 201~2,OO 7,113 0,00 7,63 4,10 4,Il0 1.31.5,3'1 9951,b8 
7,'11>1 <'.00 0,00 0,00 -1",00 7291:17,00 11,1)4 0,00 11,25 4,83 1l,II4 1.944,13 10459,51 
7.'11.1 ;>.00 II,Ou 0,00 -1<;,00 25720,00 11,1:>5 0,00 11,117 5,25 4, '13 7585.115 11220,12 
7,'11>1 2,nu 0.00 0,00 -1'>,00 1143':>1:>,00 12,n 0,00 12,51> 3,95 4,nb 14845,36 22327,911 

II,OOH o;2~,Ou I),Ou I),OIi -1<;,00 11"90,00 '5,17 0,00 '>,43 1,<'4 2,29 751>9,60 10410,33 
H.nad 52 11 ,00 0,00 0,00 -1",1)0 17<;6'1,00 b,'15 0,00 7,05 1,111 2,113 9986,04 14783,22 
lI,uno """,00 0.00 0,00 -15,00 <'0111<',00 7,1:>5 0,00 7,75 1,41 2,'19 11131,112 Ib9411,68 
b.IJOIl <;2".OU O.OL 0,00 -15,011 72'1b7,OO 8,25 0,00 8,37 1,47 3,111 12188,26 18972.51 
d,OOL '>2",00 0.00 O.Ou -15,011 75 720,00 11,111. 0,00 6,99 1,46 "',33 13298,5321131l,02 

I)) d,OO/; 'i2~,Ou o.ou 0,00 -1'i,no QII~5n,OO 12,Q9 0,00 12,1>1. I , 1111 4,05 213U9,'13 36917,22 
'" ::; 
'" b,UO~ 'i,OIi 1 1 , '10 17 ,i'0 -1",Ou '1<;90,00 '>.2Q 0,00 5,5/) ?,50 4,~4 lI'>d4,OIl 7328,91 Q 
'- B,uO'l 'i.no 1 J ,9u 17.<'0 -1",0" l7"b<l,OO b,71 0,00 7,29 q, I 1 6,5':> 5194,17 6670,01 a 
". d.OO'l ';.0(1 II ,90 17,<'u -1'i,OO <'01«12,00 7,35 0,00 11,04 11,70 7,18 5Qb6,78 9~'10,41 ::. 
'" !J,OO'~ c"Ou 1I,'1u 17,20 -1<;,O(j 72 9 t17,OO 7,119 0,00 11,73 5,417 7,/19 570b,II5 '1632,97 a 
::. 6.00'1 ".ou 11.90 17 ,20 -1'i,OO <''>7~O,OIl 11,114 0,00 9,41 1.,12 6,50 5'150,1l~ 10396,26 
S-
n * d,OO'l ~.Ou I J , 'I <J 17,20) -15,Ou 44~Jt.,OO 11 ,I' 3 0,00 13,72 22,50 1<,,99 b809,48 9351.48 
0 
B 
0 
OJ 
iii 
Q 
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d. i' II 
/l.011 
11.011 
ci. 0 11 
lI.ull 

• Ii.Ull 

P. Oil 11.'111 17.211 -15. Oil 11590.00 
P.oo II .90 17 • 20 -15.00 175b9.00 
12.00 II .90 17.20 -1'i.00 20142.00 
P.OIl II .90 17 .<'0 -15.01l U9U7.00 
12.00 11.911 17 .<'0 -15.00 ?SUO.OO 
P.Ou 11.90 17 .<'0 -1 5 .00 11'1356.00 

5.2S 0.011 5.5b 2.50 4.HIj 45611.'l6 7330. b3 
h.72 0.00 7.l0 4.10 6.5S 5195.53 8b73.0b 
7.~b 0.00 8.05 4.70 7.16 5470.30 9293.66 
7.90 0.00 8.711 5.116 7.116 5706.54 963b.65 
6.45 0.00 9.42 b.12 8.50 5952.20 10400.43 

It.ljb 0.00 13.7S 22.117 12."16 bllll.OS 93%.611 
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11.012 'i.Ou 0.00 O.Ou -1'i.OO 11<;'10.00 5.30 0.00 5.51 2.20 1I.t.':> 117H.09 7611.'15 
11.012 <;. ° 0 0.00 o.ou -1'i.Oo 11'ib9.00 1..113 0.00 7.32 3.61> 6.22 5378.90 9185.56 
11.01<' <;.00 0.00 0.00 -1'5.00 ;>011l?00 7.50 o.ou 1:1.09 11.211 6.71> 51.711.47 9781.76 
B.Ole ".00 0.011 0.00 -1<;.00 ;>2987.no fI.09 0.00 8.711 lI.fl7 7.39 5936.311 101115.94 
6.u12 'i.oo 0.00 0.00 -1'i.00 25720.00 8.1,8 0.00 9.117 5.37 7.92 6201..67 llu90.20 
tl.ul2 'i.ou 0.00 0.00 -1'i.Oo 111135t..OO 12.85 0.00 14.011 1,.31 10.00 11458.86 17659.09 

cI.Old 30.00 O.OU 0.00 -1'5.00 11<;90.00 S.31 0.00 5.51\ 2.10 11.56 4775.30 7993.93 
I\.lilo 3n.o~ 0.00 o.ou -1".00 175,,'1.00 /).81> 0.00 7.34 3.50 O. I 3 51127.90 9j9b.1I1 
d.Olo .s0.00 0.00 0.00 -1".00 201112.00 7.511 0.00 8.10 ~.Ob 6.bo 5725.57 9999.78 
tI.Oltl 30.0u 0.00 0.00 -1'5.00 ;>2'107.00 8.12 O.Ou 8.80 4.1>5 7.28 5995.211 101>63.01 
lI.ulll 30. 0u 0.00 0.00 -1<;.00 ;>5720.00 A.72 0.00 9.50 5.13 7.81 021.8.71 11356.95 
/l.ullI 30.00 0.00 0.00 -1'i.00 1I'1356.01l 12.<)1 0.00 14.10 1..05 9.92 Ilb37.15 18039.23 

o.u;>u 15.0u 10."0 It..IO -1'5.00 11590.00 5.30 0.00 5.61 ;'>.11 11.81 11503.1.3 7020.93 
8.0;>0 1".00 10.'50 16.10 -1<;.00 17'569.00 1..82 0.00 7.36 ~.811 b.1I5 5202.57 8961.81 
IJ.o?u 1'i.00 10.'50 It..IO -1'5.00 20142.00 7. 119 0.00 B.lb 11.111 7.03 51190.43 9~92.00 

/l.O;>u 1<;.01l 10.'50 1 t.. I 0 -1".Ou ;>2Q87.00 8.08 0.00 1l.1I7 5.12 7.1.9 57112.95 10157.75 
b.O?O 1".00 1/).50 16.10 -1".00 25720.00 8.70 0.00 9.53 8.08 8.0:\ 59'13.1.11 9047.1>11 

• 6.0;>0 1<;.00 10.50 11>.10 -1".00 "'1356.00 12.92 0.00 111.13 20.13 10.111 9001>.47 97112.92 

/l. on P.oo 10."u 11>.10 -1".00 115'10.00 ".'0 0.00 5.61 2.31 4.1\1 11'5011.72 71>23.111 
B.0;>2 P. Oil 10."v 1t..10 -1".00 17'5b9.00 6.113 0.00 7.3'1 3.1111 b.45 5204.45 89b5.69 
o.uu );>.Ov 10."0 It..lv -1".Ou 201'12.00 7.'i0 0.00 8.lb 11.40 7./)3 5492.1>3 9591>.94 
8.0?2 l? .no 10.'50 16.10 -1".00 72987.00 11.08 0.00 11.87 5.12 7.b8 57115.51 1011.3.55 
/l.on 1;>.00 10."0 16.10 -1".011 ;>5720.00 8.71 0.00 9.511 8.09 8.02 5991>.64 901111.59 

• ~.O?2 1;>.00 10.'5u Ih.lfl -1".00 4435"'.ou 12.'15 0.00 111.1':> 20.61 10.12 90115.72 9770.51 

6.0;>',) 1 I • ° u 0.00 o.Ou -1".00 11"90.01l 5.b7 0.00 5.70 0.115 1.18 10565.31 17201.72 
u.u?~ 11.00 1).00 0.00 -1".00 17"0'1.011 7.'i1 0.00 7.5~ /).lIb 1.1>5 14302.21 25860.93 
lI.u;>5 11.0\1 0.01l 11.0\1 -1".00 ;>014;>.00 II.~I 0.00 8.3') 0.4~ 1.72 IbO'l4.89 30175.24 
<>.0;>:" II.Ou 0.00 O.OIl -1".00 ?291l7.00 '1.0~ 0.00 '1.10 0.114 I.Hl 17841.76 3111188.75 
d.u;>5 II • ° 0 0.00 o.Ou -1".00 ?~72I).OO 9.n O./)O 9.711 0.1111 1.11'1 195ul\.93 387113.1>1 

CD lj.u?5 II .1\0 11.0\1 0.00 -1".00 IJ4'~b.00 111.1l4 0.00 14.50 0.3~ ;>.1 b 32848.b3 74704.30 
<1) 

:3 
'" lI.e"~ 1<;.Ou o.Ou 0.011 -1".00 115'10.00 '5.1,7 0.00 5.70 0.115 1.38 105b8.98 1720'1.97 Q 
'- o.<!b'1 1<;.0'; 0.00 o.Ou -1".00 17<;,,<).00 7."1 0.00 7.5~ 0.40 1.6~ 1'30A.19 25875.17 
0 
::; /j.e6'1 1".Ou O.ou n.ou -I". nu ;>Olq;>.OO 1'1.'1 0.00 H.'':> 0.115 1.72 Ib101.7q 30191.67 
" '" 8.21,'1 1<;.00 0.00 0.00 -1<;.Ou ;>29117.0u 9.05 0.00 '1.10 0.44 I • II I 17849.82 34509.07 0 

" 8.~h'l 1".Ou 1).011 I). 0(, -1".Ou ;>5120.00 9.73 0.00 9.71l 0.4Q I. A8 195~2.le 38777.1>1 
:J 
() d • .!!>'! 1".Ov o.Ov 0.00 -15.00 114~5f, .00 111.llq 0.00 111.50 0.35 2.16 328b'l.85 71171.2.34 
0 
-3 
0 
ii> 
rn 
Q 
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6. H'I <;dl.OO 
B.37Y "/11.110 
6. H'I <;lll.00 
II •. H'I "tll.Oo) 
d.!>7'1 'itll.O" 
tl.3 7 '1 'i81.0v 

0.00 O.Ou -l'i.Ou 11590.00 
/).00 o.ou -l'i.Ou 1750Q .OO 
0.00 0.110 -l'i.OO 2U142.00 
0.00 0.00 -15.00 22987.00 
o./)u 0.00 -l'i.OO 25720.00 
0.00 0.00 -1'i.OO 11113511.00 

'i.II~ 0.01.1 'i.7~ 0.53 7..72 6155.511 15974.56 
7.111 0.00 7.b1 0.72 3.112 110S2.06 201>110.02 
11.21> 0.00 11.112 0.77 3.b2 12471.8S 22991.S9 
9.00 O.Ou 9.11 0.82 3.1\~ 138BII.IS 25311.77 
9.b7 0.00 9.111> 0.87 11.05 IS274.79 27S112.32 

111.37 n.OO 111.57 0.81> lI.h2 27640.bl 117912.1.19 
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8.':>711 <;01,00 n.OO 0.00 -1'i,OO 11590,00 5,74 0,00 5,16 0,113 1,50 1510,94 17020,,5 
tl.':>71.1 <;61.00 0,00 0.00 -1'i,OO 17<;09 ,00 7,/'0 0,00 7,05 0,119 1.91 911911.1I~ 25030,113 
ij,'>70 <;61.ou 0.00 o,no -15.00 ;>01112,00 6. 110 0.00 8.110 0,50 2,02 101121.46 26599.00 
cl.57tl ,)ol.no 0,00 O.Oll -1<;,00 ;>29tl7,OO 9,15 0.00 9.22 0,51 2.15 11330.70 j2099.05 
tl,S7tl ,)bl.Ou. 0.00 o.no -1'i.00 25720.00 '1.63 0,00 9,91 0,53 2,20 12223,53 35460,93 
tl.':>7tl <;ol,llo 0.00 o.Ou -IO;,no 44351..00 111,50 0,00 111,61 0,49 2,72 20099,40 03156,33 

tl.717 10SO.Ou 0,00 o.ou -1'i,OO 11<;90.00 5,80 0,00 5,62 0,30 1,24 9510,76 21013,811 
11,171 10':>0.0\1 0,1)0 0,00 -1<;,00 17<;09 ,00 7,60 0,00 7,70 O.H 1.50 1232;>.92 307b9.75 
/j, n I 10':>0.00 O.Ou 0.00 -1<;.00 2014;>.00 8.47 0.00 6.51 0.32 1.57 13596.57 35444.911 
!l.171 1050.00 0.00 0.00 -10;.00 229tl7.00 9.22 0,00 9.20 O.H 1,67 111822,21 40052.90 
d.77" I o'.io. 00 0.00 0.00 -10;.00 ;>5 7.!0. 00 '1.91 0.00 9.95 O.H 1.75 15968.13 411519.72 
d.177 10':>0.00 0.00 0.00 -1'i.00 Il ln56,OO 111.1>0 0.00 111,60 0,29 2,04 30623,29 62410.71 

1I,'17b 10,:>?00 0.00 o,ou -15,00 111171,00 0;,79 0,00 5,66 0.55 2,69 7256,22 15499,61 
tl,'170 10,:>?ou 0,00 0.00 -1<;.00 17101,00 7.63 0,00 7,76 0,78 3,1111 10194.52 191169,00 
tl,'17u 10,);>.Ov n,oo 0,00 -1<;,00 191.76,00 6.lIl 0,00 8,bO 0.61l 3,6& 11592,08 211172.13 
tl,'17b 105?00 0,00 0,00 -IS,OO 221192,00 9,17 0,00 '1,36 0.92 3,91> 12951>.30 2l1169,99 
8.'17b 10,);>.oll 0.00 0,00 -1<;,00 25210,00 9,85 0,00 10,Ob 0,'16 11,19 111203,74 251113,35 
tl.'17u 105;:>.00 0,00 O,Ov -1<;,011 II,SR8I1,OO 111,52 0.00 111,76 1,05 S,OO 21757,2l 112169.56 

'1,101 1>':>9.00 0,00 O,OIl -1<;,no 111171.00 5.R9 0,00 5,9,! O,~1l 1,110 6007,00 1962b,75 
'I.JOI 1>5'1,Ou n,nO O,no -10;,00 17101,00 7,76 O,ou 7.63 0,39 1,76 10102.70 27391,811 
'1.101 1\5'1.00 O,Ou o,ou -1'i,OO 191.711,00 11,59 0,00 8,65 0,110 1,/19 11050,19 31063,111 
'1.101 f,~o.O\J 0.00 0,00 -IS,OO 22 11 '1;>,00 9,35 0,00 9,112 0.112 2, o:s 11979,34 34b75.41 
'1.101 f)SQ.oo O.ou 0,00 -1'i,OO ?5210,OO 10,05 0,00 10,12 0,1111 2,14 12806.37 36130,55 
'1.101 f,~Q.o\J 0,00 0,00 -1'i,OO 1I,SlIolI,Ou III, n 0,00 111,113 0,115 2,67 20223,75 o5~05,85 

'1 • .i/'o 111 yO,OO 0,00 o.ou -1<;,Ou 111171,00 'i,91 0,00 'i.97 0,30 2,09 9105,11 21065,90 
'1.31>1> 1110)0.00 o.no 0,00 -1<;,no 17101,00 7.111 0,00 7.90 0.112 2,65 119111,82 26617,29 
9,3100 1lI00,OU 0,00 0.00 -1<;,OU l'Ib711.00 R,I.2 n,oo 11,72 0,115 2.115 13~8l,35 29257,59 
9.~ha IlIuO.OU o.ou 0,00 -1<;,00 ;>21192,00 9,313 0,00 9,'iO 0,0;0 3,07 1115110,10 31860,65 
'I.,Snl> l'IOO.Ou o.on o.ov -1<;,Ou ?5?10,OIl 10,07 0,00 10.21 0,0;11 3,20 15716.63 311367,52 

co 9.31>'1 l'IOO.Ov 0,00 0.00 -1<;.00 
<b 

lI;)fltlR,OO 111,75 0,00 111,93 0,63 ",03 28001,15 50;368.50 

" '" 'I.':>"" II.),.IIU 0,00 0.00 -1<;,00 1111,!3.00 o;,9~ 0,00 6,02 0,115 2.0;4 80114,30 1710&.110 a. 
'- q~~JA() 1101,00 0.°0 0,00 -1<;.00) Ib Q9R,OO 7,115 0,00 7,9/j 0,63 3,211 10733.11 211117,52 
a 

9.':>11" Ilol.Ov 0,00 0.00 -1<;,Ou 19'1'I?,OO 6,60 O,Ou 8,61 0,69 3,11'1 11972,117 23119",49 ::r 
:0 

'" 'I,51\b Ilol.no 0,00 0,00 -1'5,00 ?2?'1'I, Oil 9,112 0.00 '1,'5'1 0,70 3.70 13192,04 25574.27 a 
:0 9.5111> 1101,00 O.Ou n.oo -1').Ou ?,>OOP,oQ 10,12 0,00 10,31 0,62 11,00 143b7,82 27580.23 
'0 '1,'>/10 1,,,, • 0 V 0,00 0,0(1 -1<;,O(j IU70 1l,Oil 111,110 0,00 IS,Oo 0,'1'1 S,02 211160,13 1I11000,~6 n 
a 
B 
a 
OJ 
ib 
Q 
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~fJ ,,0 XLr:1 FLTI{() I'll C FLMIN Y n.SH CRIt.S EG 10K*S VCIl AREA .01K 

• '1.076 16.00 IOOOvO.OO 100000.00 -1'5.00 111123.00 5.'18 0.00 6.07 0.118 2.51 &643.8& 164811.03 

• '1.6 7 0 Ih.O~ 100000.00 100000.ou -1'5.00 11><1'111.00 7.'10 0.00 8.03 0.72 3.24 787b.82 1'1~77.51 

* 9.070 16.00 100000.00 100000.00 -1'5."0 1'111'12.00 11.72 0.00 11.88 0.81 3.50 1111211.57 21b11.&3 

* '1.07b 16.ou 1000uo.00 1000OO.Ou -15.00 22;>911.00 '1.4'1 0.00 '1.b7 0.'12 3.79 8'150.48 231'10.93 

* '1.076 16.0u 100noo.oo 100000.00 -1<;.00 ?SOOIl.OO 10.18 0.00 10.3'1 1.02 4.0S '1blb.67 211715.118 

* '1 • .,7., Ih.OU 10uOOO.00 100000.00 -15.00 1137011.00 11I.'11 0.00 15.1') 1.08 1I.1I0 23002.01 1I2071.11 

'1.bR~ q7.00 o.ou 0.00 -1'5.no 1lIl':!3.00 b.OO 0.00 6.07 0.1I11 2.'11 7085.8'1 171'11.21 
'I.bl\~ ~7.0\l 0.00 o.Ou -1'5.00 16'1911.00 7.'12 0.00 8.011 0.67 3.10 8112'1.Q9 20835.01 
'1.oR5 <l7.0u 0.00 0.00 -1'5.00 I 911'1;>. Ou 11.75 0./10 8.88 0.75 3.35 '1030.37 22566.20 
'1.b A5 '17.00 0.00 0.00 -1'5.00 22<''111.00 '1.52 0.00 9.b8 0.8S 3.63 9587.IS 211222.59 
'1.b A5 47.00 0.00 0.00 -1'5.00 ;>,)0011.00 10.22 0.00 10.110 0.'14 3.1I~ 10100.35 257'12.01 
'1.0 11 5 q7.ov 0.00 0.00 -1'5.00 1137011.00 1'5.0':> 0.00 15.19 3.72 3.113 111757.00 221>71.12 

* '1.70q lu?.OO 10uoOO.oo 10UOUO.00 -1'5.00 11 lid • 00 b.02 0.00 b.09 0.411 2.111 1103.76 17237.47 

* '1.70q lU?OU lououn.ou 10~OOO.00 -1'5.0u 11>'1911.00 7.'111 0.00 6.010 0.66 3.10 8450.58 208911.76 
• 9.70q lD?Ou 100000.00 100000.00 -1'5.0u I'1Q92.00 11.78 0.00 8.91 0.74 3.34 9051.91 22b2~.55 
• 9.704 10?00 10uOOO.00 100000.00 -1'5.00 222911.00 '1.'55 0.00 9.71 0.611 3.61 9b09.00 211288.59 

* '1.10 1, lu2.ou 10uoUo.no 1000uO.oo -1'5.00 "50011.00 10.25 0.00 10.1I1 0.'111 3.8B 10122.1I3 258100.44 

* '1.704 lu?OO 10uOOo.00 100000.00 -1'5.00 1137ull.OO 1'5.10 0.00 15.211 3.710 3.311 111926.93 22551.0b 

'1./12 .s'1.OO O.Ou o.no -15.0u 111I23.00 b.OI 0.00 b.IO 0.1I8 2.51 bbb6.115 Ib5115.57 
'I. 71 ~ ~n.oo 0.00 0.00 -1'5.00 lb'1'18.00 7.93 0.00 8.07 0.72 3.21 19ub.4e ~00b4.75 
'1.712 ~Q.oJ 0.00 0.00 -15.00 19I1'1?00 11.77 0.00 8.92 0.110 3.48 811104.11 21731.43 
'1.112 ~o.ou O.Ou 0.00 -15.00 22;>94.00 '1.'5'1 0.00 '1.72 0.91 3.78 8982.85 23325.19 
'1./12 3'1 .Ou 0.00 0.0(, -1'5.011 2500B.00 10.2'1 0.00 10.411 1.01 1I.0q '1506.71 2118210.07 
'1.712 5Q .OO il.OO 0.00 -1<;.011 1137011.00 1'5.12 0.00 15.25 1.11'1 3.bS 21590.811 3'57bll.31 

* '1.IIt! 3?Ou louoon.ou 1000uo.Ou -15.00 111123.00 b.03 0.00 b.12 O.IIB 2.'50 bb7b.32 16572.50 
* 9.l1b 3?Ou 10UOOO.Ou 100000.00 -1'5.00 Ib<l'lIl.OO 7.'15 0.00 11.0'1 0.72 3.22 19111.94 20089.68 
• '1.7111 5?OU louooo.no 100000.00 -1<;.00 1911'12.0" 1l~80 O.Ou 8.95 0.60 3.'18 8476.74 21775.82 

* '1.7I1l 52.00 10bOUO.01l 10uo!J0.ou -15.00 ?a9/J.OO 9.'57 0.00 '1.75 0.91 3.17 8'19b.711 2H68.1I2 

* 'I./It! 5?Ou IAuoon.no 1000uO.ou -1'5.0u ?,)001l.00 10.21 0.00 10.1I7 1.01 '1.03 '1531.96 211880.')7 
g>. '1.110 )?oo l~unOn.nu 100000.00 -1'5.00 IIHull.Ou 1'5.17 0.00 15.30 1.111> 3.62 21111l2.8b 16111.'Ib 
:; 
'" 'I. PI IIl.OU 0.00 O.ou -1'5.0u IllId.oo b.O'l 0.00 b.12 O.bO 2.37 1032.21 111793.bl Q 
<- '1.0 i IIl.O.) 0.00 O.Ou -1'5.00 11>'11/11.00 7.'11 0.00 B.09 0.'10 3.0b 8373.25 17874.7b 
0 :,- 9./?1· 1'1 .0 i) 0.00 0.00 -1'5.00 1911'1?O\l 11.112 0.00 11.'10 I .01 ~.31 8'1'12.25 19,549.75 
" '" '1.I?1 1".011 f1.00 o.ou -1".01) ?V'III.OO '1.'59 0.00 '1.75 I • I 5 3.59 9506.53 20745.23 0 

" '1.7;>1 In.OJ 0.011 o.ou -1<;.00 ?5008.00 10.;>9 0.00 10.lIB 1.28 3.115 10105.87 ~2071.11I 
S-
o '1.I?1 1/.1.I"I\} O.OU O.OG -1'5.0(1 1157011.00 1'5.10 0.00 15.31 1.'59 4.1l0 19597.44 311709.0'1 
0 
13 
0 
iil m 
Q 
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~./jQO I-.>'.OU 0.01) 
9.I:lIIO i>3"~.01J 0.01) 
9.0 11 0 f,5~.01l 0.00 
'l.tlIIV 1,:1'. flu O.O'l 
'I.I:l'IU I,.n.oo 0.0~ 

9.tl11U hH.fll) 0.00 

0.00 -IS.00 11423.00 b.Ot! 
0.011 -IS.01) Ib9911.00 11.02 
o.Ou -1'>.00 19119?OO 11.118 
0.01l -1'5.00 222'111.0u 9.bb 
o.ou -I S.00 250011.00 10.~1 
0.00 -1'>.°0 43 7u ll. 00 15.21 

0.00 10.16 0.61 2.Qu 7303.11 111583.03 
0.00 8.lb O.lIb 1.0b 97211.82 18312.b8 
0.00 9.05 0.94 3.'0 10817.81 2015b.92 
0.00 9.lIl 1.03 3.50 11965.73 21925.95 
0.00 10.57 1.12 3.110 13050.1011 23020.910 
0.00 15.lIb 1.30 II. n 210385.77 382105.01 



7-FU'-A5 t2:,>':11 PAGE 274 

!)t,rNO XLr,i FLTI<1) FLU; FLI'lN Y C,ISll CRhlS EG 10K*S VCH AkEA ,OIK 

10.<'00 1"OO.no I).no 0,00 -1<;,00 1142',00 6,22 0.00 6.28 0.54 1.99 7404.54 1549 7,67 
10.20U l'1v O• O(J o,ou o.Ou -15,00 10998,00 II, ?2 0,00 8.30 0,1.7 2.114 10253.6> 20697,75 
1l).2~~ IQuo.n~ 1).0u o,Ou -15.0u 1'11192,1)0 9, tv 0,00 9,19 0.70 2,511 111.18,59 23320,98 
10.<'011 1'·uO.ou 1).00 0.1)(J -1<;,Ou ;:>2294,00 9,90 0,00 10,01 0.74 2.75 13025,03 2591&,41 
10.20u l'1v O.ov 1).00 0.00 -1<;.1)0 2!iOOR.OO 10,64 0,00 10,75 0,77 2,119 143~O,36 28441,75 
10.20u l'lOO.Ov 0.00 0.00 -1<;,00 43704,00 15.54 0,00 15,67 0.7b 3,39 27033.1.9 50034,41. 

10.'I'1u 1"31.00 0.00 o,ou -15.0U 11423.00 b,32 O_OU 6.15 0.40 1.113 10196.12 18 092,13 
lu.4"u I';jl.no o.no 0,00 -15,OU 11.<)911,00) 8.35 0,00 8,40 0,53 2,26 12729.56 23339,62 
10.4Q(j 1531,00 o.ou 0.00 -1<;.00 19492,00 9,23 0.00 9,30 0,56 2,43 13900.79 25961,99 
liI.q'lO 15>1.00 o.Ou 0,1)0 -15,00 222911,01) 10,05 0,00 10,12 0,61 2,61 15052,76 28521,20 
IU,4'1u 1531,nu 0_00 I),Ou -15,00 ;>500 R,OO 10.79 0,00 10,87 O,b5 2.77 16192,24 30983,61 
10.<l'1u 1531.00 O.l)iI 0,00 -15,1)0 113704_00 15,1.9 0,00 15,80 0.74 3.44 262117,5~ 50959,01. 

10.070 "50.00 0.1)0 O,l)u -15,00 111123,no 1..32 0,00 1.,42 0,65 2,62 6340.42 14122,1.7 
10.(71) Q.,~.no o.no 0,00 -1",00 16'198,00 8.35 0,00 8,51 0,92 3,34 6232.93 17122,43 
10.07U '1',o.Ou 0.00 0,00 -15,no 1'1092,00 '1.23 0,00 9,111 1.00 3,60 9167,36 19'11.3,34 
10.'l7" '10;0.0(1 0.00 0,00 -15,00 <'22911.00 11),0'1 0.00 10,24 I , 11 3,86 10170.1.2 21173,011 
IO.o7u '1')0.00 n.oo 0,00 -15,Ou ;>5006.00 10,76 0,00 11,01 1,20 4, t3 11157,1.'1 22831,58 
10.o7(J Q,>n.ou 0.00 0.00 -1".00 113704.00 1<;.1,0 0.00 15.97 1,42 5,15 20323,16 31.670,&6 

10_oQu 1100.00 0.00 0.0(.1 -17,/'u 111123,00 1,,39 0,00 6,50 0,64 (',67 5397.16 14227.11. 
10.d'1u 1100 • 0 11 O.Ou 0.00 -17 .6u 10998,00 11.115 0.00 6,62 0,92 3,44 7404,15 17680,89 
lu,l:iQu lI"n.OI) 1).1)0 O.Ou -17,1>0 19119;>,00 '1, on 0,00 9,53 1,01 3,1,9 6596,61 19422,35 
10.8'10 110 0 • ( 0) 0.00 0.01) -17,1>0 ;>22'111.00 10. I I. 0.00 10,3d I , I I 3,97 9925,90 21196,01, 
lu.dQO Ilon.oil 11.00 n.oo -17,60) 2500 A,OO 10.'11 0,00 II. IS 1. I 6 4,20 11362,37 23020,75 
10.oQu Ilo~_Ou 0,00 1).00 ·17.1>0 4370

"
,00 1",A6 0.00 16, t3 1,24 4,91 24527.1'1 39279,16 

11.211\} 1~'>~,Ou o,no 0.00 -1",00 111123,00 1.,5;' 0,00 6,59 0.32 1,115 6901.65 20135,14 
I 1.211 u 1~"~.Ov 0.00 0.011 -1",OU 1099A,OO 8.6'1 0,00 8,7Il 0.112 1,77 11621..1.0 21.131,20 
I I _ <' II 0 1~50.n() O.O(J 1),00 -10;,110 191192.00 9.1.0 0,00 9,60 0.<14 1,Il6 128611.21 29111.6,67 
11.i l l" 1"'>0.00 0.00 0.00 -1<;,00 ?2?'111.00 10,115 0,00 10,51 0,46 2.01 14045.73 32757,67 
11.211u 1"'>O.Oo) 0.00 I).ou -1'i.O u ;>5I)v8.0u 1 I .23 0.00 11,29 0,49 2,12 15130,23 35904,43 

III 11.<,/'ll 1"",/'.00 1).00 O.ou -1'i,Oo 1137011.00 11>,111 0.00 16,28 0,53 2.61. 23556,20 1.0150,65 CD 
:; 
II> 

Q 11.4.,0 11,,?01) O.Ou 0.00 -1'i.OO 11
"

23,00 b,50 0,00 b.6b 0,1>7 <',64 5431,,86 13961,12 
'- 11.41,,) ilo?00 I'l.OU 0,1)(, -1".00 1099/1,00 lI,bl! 0,00) II,A4 1).'12 ',34 75113,27 17155,51. 
0 
". 11.'1nU 116?,Ov o,nu 0.00 -1'>,0(1 1"1192.00 'I_59 0,00 9,77 0,96 3.57 6600,45 19645,53 
" en II ,'16v Ilo?Ov 0.00 o.nu -1<;.Ou ;>2?9 1I,OO 10,114 0,00 IO,oll I ,07 3,82 91.31.,15 21546,42 0 

" 11.'160 111>;>.00 0.01! o.Ou -1<;,00 25001l.0u II,?() 0,00 11,'12 1,14 4.05 101,08,48 23390,24 
5" 
() 11.'160 110;>.00 0,00 n,ou -15,00 H704_00 16,1 11 0,00 16,41l I, H <;.01 171.69.59 37904,91. 
0 
il 
0 
iil 
iii 
Q 
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11.7?o l/juO. OO 
11.120 111vO.Ou 
II. 1<'0 140°.00 
11.7;>0 IlIvO.OO 
11.1?;, 1/luO.OU 
11.7;>0 1/IUO.Ov 

O.OU O.OU -1';.00 1111~'.OO 
O.Ou 0.00 -1<;.00 1&'1911.00 
0.00 0.00 -1<;.00 \9/1'1?00 
0.00 o.ou -15.00 22<''111.00 
0.00 1).0l) -1".00 2~00f\.00 

o.Ou 0.00 -1'5.0u 'H7ull.OO 

h.&'1 0.00 &.7';, 0.49 2.20 64811.33 1&38&.77 
11.117 0.00 8.'1& 0.1>1> 2.74 11158.57 20884.74 
'1.7'1 0.00 9.89 0.72 2.93 12335.89 23022.68 

10.1>0 0.00 10.77 0.78 3.14 134&5.80 25214.13 
1t.1I4 0.00 11.'51 C).B4 3.34 14521.12 273'50.91 
11>.112 0.00 lb.bl 0.,'19 11.19 231>0b.53 1111011>.23 
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stc .. n XLrr1 FL TI~n fLLC fLMIN IJ C"Sl:.l CRJwS EG 10K.S VCH AI<EA .OIK 

12.I~b 2;>IP.O~ 0.00 o.Ou -lb.'la 11423.01) ".711 0.00 1>.88 0.1>4 2.b3 5327.27 lQ270.37 
12.1'16 al~.OIj 0.00 0.00 -1".'hi 16'l~R.OO 8.'l6 0.00 'l.15 0.89 3.14 7241.01 18056.61> 
12.1"0 22111.00 0.00 0.00 -I".'lu 19492.00 'l.'li 0.00 10.10 0.96 3.1>0 8113.57 19653.91> 
12. I~" 2;>1·.00 0.00 0.00 -lb.'lO ?22'14.00 10.79 0.00 11.00 1.01> J.RII 6970.36 211>49.110 
12.111" 2;>IQ.flll 0.00 O.Ou -11>.'lO 25008.00 11."7 0.00 11.81 1.15 4.1.S 9763.45 2331>2.03 
1~.140 2<'111.00 0.00 0.00 -I".'lo 113704.00 11>.56 0.00 Ib.'li 1.46 5.32 15539.1>11 3b227.lb 

12.00;, 2/12~. Ou 0.00 0.00 -1<;.00 10118.00 1>.'l5 0.00 7.01 0.43 2.05 1>301.01 15416.68 
12.000 2112Q.Ou 0.00 O.Ou -1<;.00 1547').00 'l.24 0.00 9.34 0.b5 2.73 1477.81 1911>4.37 
12.006 2"2'1.00 0.00 o.OU -1<;.00 16017.00 10.19 0.00 10.31 0.711 3.01 6208.27 20954.57 
12.00" 2112Q.0;) 0.00 0.00 -1<;.00 20'lOI>.00 11.09 0.00 11.24 0.64 ~.31 9024.69 22770.43 
U.bOb 2Q2<l.Ou 0.00 0.00 -1<;.00 211021.00 11.'lO 0.00 12.06 0.'l6 3."3 9851>.43 24507.21 
12.1>06 2112<l.Ou /).00 0.00 -1'>.00 4'110A.00 lb.'ll> 0.00 17.27 1.3b 4.96 11>1>50.10 378711.84 

12.,,1>0 Iqul.OO 0.00 0.00 -1<;.00 10118.00 7.02 0.00 7.11 0.50 2.34 4727.39 14359.55 
12.91>1> I<lJI.OO 0.00 0.00 -1<;.00 15475.00 9.B 0.00 9.116 0.75 3.12 5849.90 17650.72 
12.'I/'0 l'1UI.OO 0.00 0.00 -1<;.00 111017.110 10.JO 0.00 10.411 0.8b ~.II11 1>452.011 l'lllb5.28 
12.'I/'0 1<),)1.00 0.00 0.00 -1'>.00 20 'l Ob.OO 11.21 0.00 11.43 0.9& 3.79 1112.90 21097.13 
12.'11>0 1'I,jJ .00 Q.OO 0.00 -1'>.00 ;>4021.00 12.011 0.00 12.29 1.12 4.1~ 7789.31 22b60.61 
12.960 IqOl.OO 0.00 O.ou -1".00 411108.00 17 .111 0.00 17 .51 I.bl 5.b9 13948.72 341111.27 

15.310 IIIIIR.Ou 0.00 0.00 -H·.'lo 10118.00 7.\2 0.00 7.20 0.52 2.31 11''10.22 14019.28 
I :s • .s I h 1~4~.OV 0.00 O.Ou -I/'.'lo 1547'>.00 9.411 0.00 'l.b2 0.76 3.07 5575.37 175311.16 
!..s.5Io l'IoII'.Ou 0.00 0.00 -lb. 'lo 111017.00 10.40 0.00 10.1011 0.A6 '.~II 1>173.20 l'l189.67 
15 •. HI> 11',,1'.0') o.Ou O.Ou -11>.90 ;>O'lOb.OO 11.40 0.00 11.101 1.00 3.72 1>799.06 20654.67 
13.510 pI4P."nU 0.00 0.00 -I/'.'lo ;>4021.00 12.25 0.00 12.50 1.14 4.06 7422.06 221150.92 
1.s.5Iu 1~4~.OU o.Ou o.Ou -11>.qO IIIIIOR.OO 17 .43 0.00 17 .81 1.1>'1 5.1>2 13418.12 34433.111> 

1~. rlHb 14~I>.OO 0.00 O.OIl -1'1.;>0 1011A.OO 7.\9 0.00 7.26 O.bl 2.1111 4173.04 13001.~7 
1 .s. ::,RU 1'lc!l,.O(O o.Ou 0.00 -1 11 .;>u 15'l7<;.00 9.59 0.00 9.75 0.1\9 3.2'1 5102.'l6 11>1105.11> 
I :S. ::, "0 I"<,I-.OU 0.00 o.OU -1 /1.20 111017.00 10.<;/1 0.00 10.78 1.01 3.51> 51>04.1>0 179bl.O'l 
13.5 Ao }!lc!".Oi,) o.ou o.Ov -11I.;>1l ;>u<lOb.OO 11.53 0.00 11.17 1.15 '.'12 1>201.29 19536.93 
15.51'" I/I~I>.O\J 0.00 o.nu -1/1.2u ;>4021.00 12./10 0.00 1<>.69 I. JO 11.30 b651.91 2\06'1.bl> 

OJ l.s. ~Ao 1'12b.Ou O.Ou ".00 -1 11 .;>0 II'Il0A.00 17 .b4 0.00 IA.14 1.114 5.91 130bl.53 32~00.91 
~ 
'" a. 1~.l:l1u I?I/I.OO 0/00 I).no -I~."O lol1 11 .Ou 7.20 0.00 7.'1> 0.105 2.53 11187.51 12522.48 
'- I .s .Ill I> 1 ~ III. 0" n.Oil 1I.0u -l'.'ill I S/I 1'> .00 'l./'9 0.00 'l.Ab 0.92 3.'0 b020.01 110110.21> 0 
". U.<lJt, j~III.OO 0.01l 0.00 -1 '.<;il IIIOl7 .no 10.71 0.00 lo.qo 1.01 3.59 7206.25 11909.55 " '" 15.bl" PIII.OU 0.01) o.no -1'.'>0 ?OqO".(\li 11.1>9 O.OU 11 • 'l I I • II 3.'111 11557.93 19820.90 0 

" I~.ol" 1?I'I.OI) 0.00 0.00 -1'.50 ?1I021.00 P. '>9 0.00 12.1\'1 1.22 4.16 9967.30 2171>5.30 S-
o 13.810 PI/I.Ou O.OU o.ou -13.<;0 4lj101l.OIl IA.Ol 0.00 lR.'~ 1.110 5.21 2051>7.57 37217.39 0 
-a 
0 
iil 
iii 
Q 
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1~.Oq" I;>I'J.IIU 
14.ulll.> 1 '11'.0~ 
14.UII" l"III.ou 
III.u a " 1;>lq.O~ 

'j~.U/lo J;> I ". 00 
14.0q" lo'lq.IIO 

O.O~ o.on _1".7~ 10\1 11 .00 
'1. Oil O.nli -1;>.75 15 /115.00 
0."0 0.0l! -12.75 Id017.00 
0.00 0.00 -12.75 ;>0"0".00 
0.00 O.Ou -12. 75 "<l021.0U 
0.00 0.00 _1;>.7~ 11410 11 .00 

7.311 0.00 7.1I~ 0.17 2.1,5 3627.lo 11521.01 
9.110 0.00 9.99 1.10 3.117 117111.01 14181.32 

10.1I~ 0.00 11.05 \ .n 'J.III 5217.29 Ib288.35 
11.61 0.00 12.07 1.311 11.111 5729.52 11820.29 
12.71 O.OU 13.03 1.55 11.50 0205.01 19320.35 
11l.01j 0.00 lA.02 2.05 o.U 135q8.11j 30&31.73 
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~I:rl;o ~ .. r:lj F .. T"O fLl C fLMJrl '" Cw!H.L rRII~S EG 10K.S VCH AREA .01K 

IQ.1 QI RUO.Ou O.OU O.Ou -P.?II 10118.00 7.42 0.00 7.51 0.b9 2.5u 530b.J4 12202.18 
14.IQ/ l\u~.OiJ o.ou 0.00 -1??4 151175.0u Q.93 0.00 10.07 0.97 3.22 b520.bb 15713.62 
14.IQ/ R~O.OO ~.ou O.ou -P.2/1 18017.00 10.91 0.00 11.14 1.011 3.51 7059.51 17306.68 
14.197 1\\)0.00 O.Ou 0.00 -P.?/I 2090b.OO 11.911 0.00 12.18 1.22 3.63 7b15,12 18930.22 
14.1 9 7 IIUO.Ou 0.00 O,OU -12.2/1 24021.00 12.91 0.00 13.15 1.3b /I.lb 6252.01 201>05.30 
14.197 ~UO.Ou 0.00 0.00 -P.211 11/11011.00 111.43 O,ou 18.77 1,58 5.29 19b75,93 35081>.35 

III.qll~ I~OO.OU 0.00 0.00 -12.5U 10118,00 7.52 0.00 7.1>0 O,7b 2.53 5333.73 llbOI.88 
14.4/13 I'JO.Ou 11.0u 0,00 -i?.5u 151175.00 10,Ob <l.00 10.20 1.01 3.21 bll02,I>2 11197b,89 
14,4113 l'uO.Ou 0.00 O.Ou -12.50 16017,00 11,13 0.00 11 .29 I .18 3.47 7599,23 lb5b2.33 
1'1.411~ l'uO.OO 0.00 0.00 -1?50 2090b,OO 12.lb 0.00 12.35 I,JO J.711 8b42.75 18309.28 
14.4113 17;00.OU 0.00 O.Ou -12,50 2/1021.no 13.12 0,00 13.33 1.42 11.02 9b99.57 201bO.69 
IQ.4 113 l'on.ou 0.00 O,ou -12.5u /1'1108.00 18.b7 0,00 IA.911 l.b5 5.12 17902,22 311372.98 

14.bH 10uo.oo 0.00 0.00 -12.00 10118.00 7.59 0,00 7.72 1.011 2,97 3409.b·' 9727.&5 
ILI.bB 1000.00 0,011 0.00 -12.00 151175,00 10.15 0.00 10,38 1.5b 3.113 40115,32 12391.27 
14.bH lnuo.O~ O.ou O.Ou -12.1)0 11101 7 .00 11.22 0.00 11,49 t,73 /1.17 4343.47 13b97.99 
14.1>33 10hO.Ou 0.00 0.01l -12,OIl 20Q06.00 1?20 0.00 12.58 1,9l 11.55 4700.7b 15049.10 
14.b33 IOuO.Ou n.OO 0.00 -P.OO 211021.00 13,22 0.00 13,60 2.15 /1. 94 ~OH7.71 lb374.72 
1/I.b33 1000.Ou 0.00 0.00 -12.00 4111011.00 18.72 0.00 19.J'I 2.82 b.71 11113.0'1 20271,00 

1 Q,b73 ;>\1.00 0,011 0.00 -11.90 101111.00 7.33 0.00 8,11 8.91 7.07 1432.03 33119. b5 
14.013 ?l1.Ou 0.00 o.Ou -11.'10 15475.00 '1.71 0.00 10.95 12.b3 8,71 1715.90 /1355.13 
1'1.613 ? 11.00 n.OO 0.00 -II • '10 lon17.00 10,711 0.00 12,13 13.59 9,31 1935.23 4881.52 
1'I.b73 211.0u O.ou 0.00 -\I. '10 2u QOl>,OO 11.75 0.00 13.30 14,&5 '1.99 20"12.53 54b2.b7 
14.b73 ? i1 .ov 0.01l O.ou -11. '10 ?'1n21.0u 12,b/l 0.00 14.42 15.95 10. n 223'1.bl b01S.30 
14.1>13 ;>11.(1) n.OIl O.Ou -11.'lU 441011,00 17 .b9 0.00 20,14 20.bO 1/1.00 3150.411 9716.50 

14.b AI ,p.O\l 23.bO 21.50 -11. 9 u 101111.00 7.45 0.00 11,21 8.b5 b,99 11147,53 l439,28 
I II. oR I :'?Ou ~'.6u ~I,~O -11. Q\) 15415.00 '1.97 0.00 11.11 12.13 B,51> 180b.AO 1I/l4l.57 
14.b~1 .. ;>.n(l ~~.60 ~1.50 -11. QO 111017.00 11.02 0,00 I?ll t? .Bb '1.11 1972.87 5023.bll 
1 ,~ • 0 oR l 4?Ov ~~.bu ~I .'iu -11.9u ;>U Q 06.00 12.011 0.00 13.5~ n.7b 9,71 2138.81> 5b35.2/1 
III.u/l1 Ll?OU 2~.hu ~1.5u -11. Qi) ?4021,OO 1?9t1 0.00 III.hll 1/1./111 10.llb 2297.02 b234. H 

OJ 14. bill 4;>.00 2~.bO 21.'i0 -11 • 'Iv 41111111.0U lA.30 0.00 21. I 7 IA.4b n. '1b 327b.'11 102bb,99 
'" :; 
OJ 14.114 II'l.nv O.Ou O.Ou -11. QO lUi IR.OO 7.71 0,00 8.114 17,111 6.113 IlIlIb.b5 Q 2I1/10.l11 
'- 14.114 17<'.00 0.011 0.00 -II .9V 15475.0il 10.29 0.00 11.110 20,46 fl.50 19b1.19 3419.61 
0 
". 14."114 1/ Q .Ou 0.01) (\.(\0 -II • '1u lb017.00 11.~5 0.00 12.h2 21.110 9.12 22119.9b 3&94.28 
" V> 1 11.7 I 'I II".Ou O.OU o,OU -I I. '10 20"Ob.OO 12./12 0.00 1',R5 22,38 9.75 2595.31 11/119.15 0 

" 1'1.714 17'l.Ou O.Ou o.ou -ll.9U 24021.00 I' ,lib 0.01l 15.04 2'.2& 10.35 2'170.02 /1980.110 

" () 14.71 1, 17'1.0u O.Ou 0.00 -II ,9u 11410R.00 20.70 0.00 21.95 III.U 10.21 Qb22.11 II &98 .35 
0 
B 
0 
ii1 
iii 
Q 
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15.1'~ 2;>1".Ou 
15.1'~ 2?lA.nu 
15.13" o:'?IR.Ou 
I').n') 2;>11\.IlU 
15.1~" 0:':>111.110 

1l.0U 11.00 -h.<lU 1011A.00 
1l.llu O.Ou -b.'}\) 15117<;.00 
0.00 0.00 -~.<}O IUOP.OIl 
0.00 O.Ou -/).<)0 20<1011.00 
0.00 0.00 -1I.9u ;>400:'1.00 
Il.OU O.OU -/).<lu 44108.00 

11.51 0.00 1?.21 18.b6 7.55 204b.09 2341.13 
14.59 0.00 15.45 111.57 6.50 3252.43 3591.29 
15.79 0.00 11..1.7 16.30 A.AO 3901.35 4211.61. 
17.00 0.00 17.8t1 \7.95 <1.07 4bb1.2b 4934.83 
111.16 0.00 1<1.04 17.53 <1.29 5547.11 513b.51 
23.b9 0.00 2/1. H 13.<18 <I.b3 13998.09 117<15.08 
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Strl,n YLrll ELlt<!) FU C I'Lt.4HI U CI/S[L CIHwS [G 10K.S VCti AREA .01K 

1,:>.'>0':> 1 ("/5'1. Ou 0.00 O.Ou -b.30 1l1l911.00 12.91 0.00 13.02 1. 99 ?.71 428b.41 b028.05 
1':>.'>0':> 19,,/1.0\1 O.~O 0.00 -b.30 121>9b.00 Ib.11 0.00 Ib.24 2.1b 3.11l 0058.11'1 8031.47 
1':>.'>0':> 19 ':>·I.Ou o.Ou O.~u -b.lO Jj932.00 17.29 0.00 17.42 2.03 3.20 b888.n 9173.311 
1'>.'>0':> 1 t)'..lll. 00 0.00 0.00 -1>.30 1':>297.ou 111.47 0.00 111.1>0 1.92 3.23 7812.119 11025.07 
15.':>0'> IQ,:>/I.O" 0.00 0.00 -b.30 11>71.;>.00 19.59 0.00 19.72 1 .8<1 3.;>1. 8893.13 123113.2b 
1'>.'>0'> lQ':>~.OU 0.00 0.00 -b.30 21>1Ib 9 .OU 24.111 0.00 211.93 I. I. 1 3.46 18251.14 20b89.86 

1::'.I>Ob "B.ou O.Ou 0.00 -b'.30 1l4911.00 12.91> 0.00 13.08 0.77 2.1l2 4310.8':> 91.91.10 
1':>.000 <;,n.o" 0.00 0.00 -".'0 12b'l6.00 1b.11> 0.00 11>.31 0.88 3.38 b087.bl 13534.25 
1'>.bOI> "B.oo 0.00 0.00 -b.30 13932.00 17.33 0.00 17 .119 0.611 3.1111 1>920.00 15160.33 
15.bOb ",n.oo 0.00 o.Ou -b.30 15297.00 18.0;1 0.00 16.67 0.82 3.51 7903.23 1692'>.17 
1'>.I>Ob "3'.Ou 0.00 o.Ou -".30 11.71>2.00 19 .b2 0.00 19.79 0.80 3.56 8921.&4 16753.23 
1'>.I>Ob ">B.oO O.OIl 0.00 -1>.30 ,21>111>9.00 211.82 0.00 25.00 0.71i 4.03 16300.51 30039.75 

1':>.112 <;oO.Ou 0.00 0.00 -I • I U 64911.00 13.3':> 0.00 13.97 U.B b.31 13l1b.43 11l05.75 
15.712 ')bfl.OQ 0.00 0.00 -1.10 121>9b.00 10.119 0.00 17 .26 22.H 7.10 17119.26 20 80.95 
15.712 ')bO.OIl 0.00 0.00 -I • I 0 139 3;:>.00 17 • 63 0.00 18.111 20.83 7.10 1901.41 3052.29 
1':>.712 'ioo.OI) 0.00 0.00 -1.10 1~297.00 18.7b 0.00 19.51> 19 .07 7.1'> 2140.50 34119.1111 
15.712 "bO.llu 0.00 0.00 - I .10 1b702.00 1<).83 0.00 20.1>5 111.28 7.25 2311.90 3920.21 
1':>.712 ')00.01) 0.00 0.00 -I • I 0 20 /1 1>9.00 211."5 0.00 2'5.4b <).72 b.1I7 952&.19 8489.75 

I'~. lid V.Ou 20.70 18.70 -I .10 011911.00 13.110 0.00 111.07 21.1111 0.211 1301.52 1&34.27 
15./1<l .v .ou 20.70 111.70 -I • I 0 12/'91>.00 16.63 0.00 17 .39 21.64 7.02 180<).b1 2729.48 
15.71ll 3?ou 2/).70 1f1.70 -I. I 0 13'132.00 17.71> o.ou 18.53 20.25 7.03 1981.119 309~.ob 

15.71h 3;>.00 20.70 111.70 -1.10 15297.00 19.32 0.00 20.05 17 .16 I>.Rb 2228.9& 3690.27 
1',.7Ib 3? .00 20.70 IfI.7u -I • I 0 1070?00 20.51 0.00 21.26 15.71 b.'l3 21118.86 11229.09 
1'>.11<l 5:>.Ou 20.70 111.7u -I • I u ?b l lc,9.00 211.9b 0.00 25.110 9.71 b.1I7 9530.50 6492.70 

1':>.71>/3 ;>,,1/.110 o.Ou 0.00 -o;.lIv 0494.00 1 11.11 0.00 14 .0;0 1 fl. H 5.70 2670.87 2037.09 
1'>.ll.k ?011.00 0.00 0.00 -'i.110 12696.00 17./19 0.00 17.113 8.53 5.fl8 4530.17 113110.115 
1':>.7I>d :>0'1. no 0.00 O.flu -,).4u 13Q32.00 18.1>3 0.00 18.94 7.114 5.71 5374.13 5108.50 
15.IM :>0 /1 • 00 0.00 0.01) -"./10 1'>;>97.00 20.11> 0.00 20.42 <;.911 5.311 0612.2~ 0289.50 
I'>. /hl! ;>"I,.OV 0. /1(; 0.00 -').4(1 107 .. ;>.00 21. J9 0.00 21.1>1 <;.11 5.1t! 7074.76 7375.10 

tlJ 1,).H,d ?h/l.OO o.ou 0.00 -')./10 ;>bllbQ.no ~5.51 0.00 25.09 4.3'> 5.30 1~61>7.07 12085.50 
(]) 

3 
'" is. 1':>.1>"\11 ~::,o.nu f1.00 o.ou -".1111 0 /1'111.00 tll.l>j 0.00 111.71l 11.51 3.!l7 3527.4'1 39711.89 
'- 1,).tlH ,::,o.ou o.ou 0.00 -".110 121>'11>.00 17. "3 0.00 11'.07 3.72 3.'1Q '>bIl8.23 &583.09 
0 
::,- 1'1.1\~4 "\,>o.ov 0.00 0.00 -"./IU l3<lj;>.oo 1<1.01 0.00 19.111 3.31 3.~& 6517.31> 7053.119 
" '" I ':> • I\'~.~ ~,>o.n\J 0.00 o.ou -<;.110 1'.>;>'17.00 20.111> 0.00 20.5ll 2.73 3.M) 7703.38 9251l.311 0 

" I".tn~ ',:>o.ou 0.00 0.00 -<;.110 1670?00 21.1>11 0.00 21.75 2.115 3.59 61114.19 10710.&2 s-
o 15.tn~ "''>0.00 0.00 o.nu _'i.IIU ?1>1i1>9.00 25.70 o.ou 2')./10 2.;>5 ~.1I3 15108.00 17031.71 
0 
B 
~ 
in 
Q. 
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1".1l7~ ;>IlO.OU 
1'>.tl 7c :>"o.ou 
15.117.: ;>00.1\0 
1'>.d7~ 2uo.no 
1'>.1l7e 200.0u 
''>.1l72 20/).00 

O.Ou o.ou -;>.20 tiit911. 0 0 
0.00 o.ou -??6 Ic h91>.OU 
0.00 o.ou -?20 1393?00 
0.00 n.ou -2.:>0 15297.00 
0.00 0.00 -;>.20 \6762.00 
O.OU 0.00 -??O ;>611C,9.00 

14.72 o.Ou 14.92 1>.81 11.35 2880.07 3255.31 
17.99 o.no 16.18 5.39 4.11" 440b.12 5470.115 
1'1.0b 0.00 19.25 it.1I3 It.39 4936.112 6338.38 
20.50 o.no 20.67 11.05 11.22 5721.25 71>05.50 
21.68 0.00 21.83 3.61 11.15 61116.22 IiS20.10 
25.76 0.00 25.115 2.63 '.98 15936.72 11>334.56 
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,,[n,n xLr" FLTIW FLU: Fl"'lN LI C~SE.L (WhiS E.G IUK"S VCH AREA .0111 

1'>.90u IS0.00 0.00 0.00 -2.;>u 1111'14.00 14.8b 0.00 15.05 6.51 4.28 29111.'11 312'1.14 
1'5.')Ou 1f";O.OU 0.00 0.00 -;>.;>0 126'16.00 18. 11 0.00 18.30 5.24 4.111 11450.88 5545.'17 
1,:>.'10U 1,:>II.Ou 0.00 0.00 -2.;>0 U'I3;>.OO 1,'1. III O.OU 1'1.3b 4.B 1I.3b 497b.t3 b406.01 
15.90u 1,)0.00 0.00 O.no -2.;>0 15;>97.00 20.5'1 0.00 20.70 3.99 4.21 5709.32 7057.26 
1').'IOU 1':>0.00 0.00 o.Ou -;>.20 Ib7b;>.00 21.7b 0.00 21.92 ~.04 11.17 03b7.55 8782.0'1 
\':>.'100 l':iO.Ou o.ou 0.00 -;>.20 2"llb'l.00 25.81 0.00 25.911 2.88 4. I 7 111810.83 15b10.33 

Ib.~O') 11,110.011 0.00 o.ou -2.;>0 611911.00 15.79 0.00 1&.17 10.12 5.7'1 259b.13 25'14.21 
10.2 03 IhOO.OO 0.00 0.00 -;>.;>0 1~6'16.00 111.83 0.00 19.23 10.07 6.28 37118.7b 4~01.75 
10.20.) lhon.ou Il.OO 0.00 -;>.20 13932.00 1'1.111 0.00 20.21 9.lIb b.30 4143.15 II 30.17 
Ib.2 05 1hl)0.Ou 0.00 0.00 -2.:>0 15297.00 21.12 0.00 21.48 11.30 0.11 11'1111.02 5310.83 
16.203 IbOO.OtJ 0.00 0.00 -2.20 11>70;>.00 2;>.23 0.00 22.50 7.114 b.05 02111.112 0145.03 
'0.203 1600.00 O.ou 0.00 -2.20 ;>b4b9 .OO 2b.lb 0.00 2b.34 11.84 5.lIb 155511.;>5 12028.97 

Ib.b25 alll.oo 0.00 0.00 -'.70 81194.00 H>.'17 0.00 16.50 0.82 1.80 7999.30 9393.b7 
Ib.6;>3 aIR.OO 0.00 0.00 -3.70 121,96.00 19.53 0.00 19.50 0.82 ;>.00 10877.18 140113.50 
\b.02:> alR.ou 0.00 /).00 -'.70 n9j<,.00 ;>0.49 0.00 20.52 0.78 2.0;> 11985.5'1 157110.98 
10.o2~ 221~.OU o./)o o.ou -~.70 15297.00 21.73 0.00 21.76 0.71 1.9<; 13540.79 18153.68 
lb.b;>5 4:!?I~.no /).00 0.00 -~.7u 1b7b;>.00 2;>.7<; 0.00 ;>2.82 0.08 2.00 15019.07 20398.01 
10.o2~ ~;>111.0u 0.00 0.00 -3.70 204,,'1.00 26.50 0.00 2b.59 0.71 ;>.30 21733.72 30139.70 

Ib.473 lA4~.Ou 0.00 0.00 -;>./,o 811911.00 lb.b8 0.00 17 .18 l'i.~b 6.'14 2378.37 ;>lb7.07 
16. '113 1114 11 .00 0.00 o.ou -;>.bO 121>91>.00 19 .b8 0.00 20.23 111.19 7.1>5 Hb7.23 3301.411 
10.'05 111/,1<.00 0.00 o.Ou -;>.1>0 130 31'.00 20.1>3 0.00 21.15 1~.03 7.59 4221>.14 3773.59 
11..973 )1I4P..OO 0.011 0.00 -;>.bO 15297.00 2;>.;>3 0.00 ;>2.51 9.31 0.01 bb8'1.IIY 5012.52 
16.975 I""P.OO 0.00 0.00 -;>./,o lo7br.OO 23.;>1 0.00 23.118 7.15 6. ?2 8316.118 00<'0.25 
10.'17.) 111411.00 O.OU 0.00 -;>.1>0 ;>,,110 0 .00 2b.1I5 0.00 21.00 5.011 5.54 17078.53 1178'1.79 

11.210 1;>50.00 o.Ou O.Ou -3.<'0 04'111.00 19 .01 0.00 1'1.25 4.34 4.20 3559.23 4075.'10 
11.21 tl 17'50.00 0.00 O.Ou -'.20 121,'11,.00 2".23 0.00 22.110 3.89 4.111 5781.811 0430.18 
17.21u 1250.00 0.00 0.00 -'.2u 13 0 3;>.00 23.01:1 0.00 23.;>3 3.00 11.30 0710.55 733'1.92 
II.,!!\) p,>o.OU 0.00 o.OU -3.?0 152'17.00 211.23 0.00 24.3b 3.01 11.12 8409.115 8tH 2.38 
17.21u 1;>'>O.Ou 0.00 o.ou -'.;>0 11>70;>.00 2'i.05 0.00 ;>5.10 ;>.78 11.04 9602.1'1 100l>I.b7 

'" 1/.2111 lho.OO O.Ou O.Ou -~.;>O 1'1>'1,,'1.00 28.41 0.00 211.119 ?32 4.03 17;>20.7'1 17301.42 
C1) 

:3 
'" 1 1 • <,'it! ~.,n.l)u o.ou o.ou -3.20 1J1I'I4.00 19 .21 0.011 19.33 2.'54 3.~4 3939.12 533'1.00 Q 
'-- 17.2<;" ;>!)o.ou 0.0t) o.ou -'.~tl 12691>.00 a.~5 0.00 U .111 2.'54 3.7u 02;>5.30 7900.58 
0 
OJ" 17.~'iil ;>~n.nu 0.00 0.00 -'.;>0 13 0 32.00 .13.18 0.00 23.30 ;>.110 3.73 7;>;>1.111 8tH7.08 
" to 11.2<;1) ;>')I).Ou o.Ou O.Ou -'.;>u 15;>'17.00 2/1.32 0.00 211.42 2.20 3.64 8652.4b 10300.21 0 

" 17.2'>1> ;>',o./)O O.no n.nu -~.;>O lo70?00 2';.12 0.00 2'5.22 ;>.13 3.b5 10250.63 111184.98 

" () 17.~'5o ?'.>(I.OO o.Ou 0.00 -'.;>0 20 11 0'1.00 <,11.40 0.00 <,8.54 ;>.10> 3.'19 11070.15 18004.27 
0 
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" .t!Pob 1'>0.00 
1f.t!~o 1 ':>0. On 
17.t!Ao t~Il.0(J 

" .2f10 150.01) 
I'."po lso.0u 
I '.2 f1 o 1"0.00 

0.00 O.Ou -3.20 tl494.nu 
0.00 n.()li -J.~O 12696.00 
0.00 o.no -3.20 1393<'.00 
0.00 0.011 -'.20 152'17.00 
O.Ou 0.00 -'.<'0 tb7t>?oo 
o.Ou 0.00 -3.<'0 ?6 /1 0"'.00 

19.25 0.00 19.30 ~.52 3.34 .r950.53 5347.88 
22.311 0.00 22.50 2.54 3.69 0257.H 7972.53 
23.21 0.00 23.33 2.40 3.73 12511.00 111180.31 
2/1.311 0.00 211.44 ;'>.20 3.011 6892.21 10308.78 
25.15 0.00 25.;'>1l 2.1l 3.1>5 10294.112 111183.79 
211.48 0.00 28.57 2.10 4.00 17732.20 17990.61 
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~lr"n Xlrll I':lTHD fLl C fl"PI U (.".SEl Ckr.~S EG 10K.S IICH AREA .01K 

17.3'3 ;>~o.OO 0.00 o.no -J.20 11494.00 19.34 0.00 19.111 1.72 2.1,7 4578.78 b483.17 
11.333 ;>,>o.ou 0.00 0.00 -3.;>0 12b9b.00 a.1I7 0.00 22.55 l.b6 2.92 b918.59 979b.00 
17.333 2~0.00 0. 00 0.00 -3.20 U Q32.00 23.30 0.00 23.38 I. b2 2.94 7952.911 109511.98 
!"I.3·B ?~O.OU o.ou o.ou -3.2u 1'>297.00 211.112 0.00 211.116 1.114 2.116 9596.52 127bl.99 
17.H3 ?50.flu 0.00 0.00 -3.20 1676;>.00 25.22 0.00 25.28 1.38 2.Bb 11011.113 1112b8.70 
II. YH ?')o.oo O.ou 0.00 -3.20 ?bIl6Q.OO 28.55 0.00 26.bO 1.3b 3.09 18501.32 22734.49 

1/.3111 250.00 0.00 0.00 -3.20 849 11.00 19.35 0.00 19.4b 2.lIb 3.:H 399'1.35 541b.68 
1"i.3 Q l ?so.OIl 0.00 0.00 -3.20 12h9b.00 22.118 0.00 22.bO 2.117 3.bb b3bll.b3 8uB.311 
17.3Rl ;>so.ou 0.00 0.00 -3.20 I3 Q32. no 23.31 0.00 23.112 2.110 3.b9 7360.18 8'1'1I1.b6 
17.3AI ;>'>0.00 0.00 0.00 -3.20 15297.00 211.113 0.00 211.53 ?IS 3.61 90211.50 101l21.bO 
17.3 A\ ;>'>0.00 0.00 /1.00 -1.20 Ib762.00 2'>.23 0.00 25.32 2.0'1 3.b2 1011110.83 llb04.03 
t7. 3A \ ;>'Jo.Ou 0.00 o.Ou -3.20 2b46Q.OO 211.56 0.00 28.bll 2.12 3.'10 11'13b.11 18160.51 

17.~Qb -jo.ou 0.00 0.00 -1I.lIv 11 11911.00 19.31 0.00 19.53 11.76 11.53 11169.41 31192.35 
1/.3"tl 'Io.ou 0.01l 0.00 _II.AO 12b'lh.00 22.112 0.00 2?61 '> .17 5.11l 5b7ll.50 5582.48 
11.3qtl 'lo.OO 0.00 0.00 -II.~O n Q32.00 23.26 0.(10 23.119 11.92 '>.t7 6845.22 b278.55 
17.3Qd '/0.00 0.00 0.00 -II.RO 15;>91.00 211.39 0.00 211.58 11.23 11.911 8701.6'1 7436.84 
17.39tJ 'Io.ou o.ou 0.00 -II.AO 10762.00 25.19 o.ou 2'>.37 3.94 1I.8b 10379.61 84116.11 
17.3°0 90.00 O.Ou 0.00 -11.110 20116'1.00 211.55 0.00 211.61 3.'0 11.81 19b28.05 111577.22 

17.4;>6 ISo.Ou 0.00 0.00 -lI.Au 8/1'111.00 1'1.117 0.00 19.51 2.0'1 3.09 3'167.65 5874.29 
17. " ;>0 15~.Ou 0.00 0.00 -4.110 12h9b.OO 22.b3 0.00 22.72 2.14 3.112 61109.13 8686.42 
1'.4?b I~O.OU (I.ou 0.00 -11.110 13'132.00 23.115 0.00 23.511 2.03 3./11 1615.58 9713.68 
17.4;>0 l'>O.Ou 0.00 0.00 -lI.flO 15297.00 211.55 0.00 24.b~ t.ll> 3. ?7 '1537.46 11519.41 
17.4;>0 I~n.oo ~.OO 0.00 -/1.110 1('702.00 25.34 0.00 25.110 1.bl> 3.23 Illbl.11 13020.49 
17.4;>0 1'>0.00 O.ou 0.00 -II.AO ;>6 116Q.OO 211.6~ 0.00 28.10 I .45 3.21 201173.19 21'11>3.34 

17.~/1'> 100.Ou o.OU 0.00 -/J.AU dll'lIl.OO IQ.IIIl o.no lQ.5'1 2.29 3.;>11 3955.15 51>01.15 
11.4 /1', luo.Oo 0.00 o.nu _11.111) 12b9b.OO 2?'.bll 0.00 22.74 7.25 3.'>2 1>423.b4 8458.31 
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1/.4115 1uO.OO 0.0,) i).ou -'.I • .Au 1676;>.00 2'>.35 0.00 25.112 1.10 3.28 11184.23 128110.1>1 

~ 1/.'1115 IOO.no 0.(1) O.Ou _II. AU 26 /10Q.OCJ 211.1,0 0.00 28.11 l.lIl> 3.28 205311.2b 218711.92 

" '" 1/.'<73 ISo.Ou o.no 0.00 -II.AO tlII9l1.011 \9."1 0.00 1'I.bl 7.01 '.08 39'1'1.13 ,>ij98.15 Q 
~ 1/.1173 1'>0.(1\1 o.OU 0.00 _il.Au 121>'11>.00 2? .b7 O.Ou 22.16 ?12 3.'11 1>1152. b2 8725.92 

"" 17.47'; I'JO.OO 0.00 o.OU -, ... Au 1399./)u ~'.49 0.00 23.51 ?Ol 3.110 lb611.51 '1811.51 
" '" 17.'17,) I'>I).Ou O.Ov o./lv -11.flO 1~297.0u 211.5ij 0.00 211.65 1.7~ 3.21> 9589.38 1151>7.17 0 

" 17.473 I"o.Oil 0.011 (1.00 -1I.flO 1070?(li) 2'>.37 0.00 25.113 1.64 3.22 11216.b6 13072.17 s-o 17.473 l')O.Ou O.OU 0.00 -a.RO ?o/loQ. Oil 2A.67 0.00 2B.72 I .44 3.20 2051>0.24 220113.1'1 
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17.5~4 120.0u 0.00 O.Ou -Q.IIO 1111911.00 19 .60 0.00 19.80 11.117 4.43 3')76.45 4016.'18 
17.S~4 120.0(1 0.00 0.00 -4.110 121>'16.00 22.77 0.00 23.00 Q.70 4.'19 b136.01 5858.32 
17.')34 I~O.Ou n.OIl 0.00 -11.110 llQj2.00 23.1>1 0.00 23.62 11.43 4.Qb 7412.91 6blb.b5 
1 I. S 34 120.00 0.00 o.Ou -4.'Iu 157.97.1)0 211.71 0.00 211.118 3.84 4.74 93bl.32 7608.99 
17.')3" 120.0U o.no o.OU -11.110 10702.00 2<;.<;1 o.ou 25.1>0 3.5b 1I.6b 11062.30 68711.77 
1/.')'<1 l~n.ou 0.00 0.00 -II.RO 2bllo'l.00 e!8.IIS 0.00 28.'16 2.'16 4.1.1 20764.211 15320.48 

17.5ltH 7<;.Ou O.ou 0.00 -4.110 b663.00 19.71 0.00 19.611 2.lIb 3.Sb 3bll.55 40b7.70 
11.SIII1 7<;.011 0.00 o.no -11.1I1l lu61>'I.00 22.90 o.ou 23.05 3.20 4. t3 b311.'511 59bl.qll 
1/.540 1".Ooj O.OU o.nu -'I.flO 1156<;.00 i:!3.73 0.00 23.67 2.9t. 1I.0t. 7b02.71 b730.00 
17.511/\ 1<;.00 o.Ou O.Ou -11./10 12QM.00 2Q.1I2 0.00 24.93 2.115 3.110 9609.53 79b3.74 
17.')tlll 7<;.ou O.Ou 0.00 -II.RO U1l9R.00 2<;.62 0.00 25.71 2.23 3.70 11309.70 903t..20 
17.SII11 7<;.Ou 0.00 0.00 -11.110 20426.00 211.95 0.00 2'1.01 1.72 3.51 21165.07 15575.011 

17.':>1>2 7"'.ou 11.00 0.00 -11.111/ t.1I1I3.00 19.111 0.00 19.8b 1.02 2.13 4blll.72 6808.92 
17.51>e! 7<;.0" 0.00 0.00 -II. II oj IObb9.00 23.02 0.00 23.07 1.11 2.114 71185.77 10135.68 
11.51>2 ~I"'. ° U o.no 0.01l -11.110 115115.00 23.R5 0.00 23.8'1 1.011 2.111 6790.'10 113b7.91 
17.51,2 7"'.ou 0.00 O.OU -11.80 12'1bll.00 211.92 0.00 24.'15 0.88 2.29 10788.95 13270.93 
17.':>f.2 7<;.ou 0.00 0.01/ -11.lIu 13119R.OO 2<;.70 0.00 25.73 0.fl2 2.2!> 121166.lb 111910.53 
17.':>1>2 7".011 O.OU 0.00 -II.AO ;>01l2b.OO 2'1.00 0.00 2'1.02 0./)9 2.22 2238'1.33 211593.95 

11 • SA 1 luO.ou O.llu o.ou -11.110 b1l1l3.00 19.82 0.00 19.87 0.95 2.00 11968.011 7052.(17 
17 • .,AI luO.nu 0.00 0.00 -11.110 IOI>I>Q.OO 23.011 0.00 23.01} 0.99 2.31 7952.112 10124.18 
17.5AI luR.OI) 0.00 0.00 -/1.110 11<;11'5.00 2'.110 0.00 23.90 0.93 2.28 92S9.IIQ 120112.'17 
17.SAl luo.Ou 0.00 0.00 -4.110 121104.00 211.'13 0.00 24.9b 0.79 2.1b 11257.113 140b3.20 
17.5Rl II.IO.l'u 0.00 0.00 -4.AO 13119R.OO 25.71 0.00 25.73 0.73 2.12 12'155.30 15779.87 
17.SAI 11)0.00 0.00 0.00 -11.110 ;>0 11 21..00 2Q.OO 0.00 29.03 0.b3 2.12 22809.211 25629.27 

17.:'91 jO.ou O.Ou O.Ou -1l.7CJ bAd3.no 19.114 0.00 19.87 0.110 1.74 b995.83 7702.211 
17.5'11 so.nu o.Ou 0.00 -/1.70 IOboQ.OO 23.01> 0.00 23.011 0.7!> 1.117 10311b.05 122'11>.59 
17.5"1 SO.ou o.Ou 0.00 -11.70 11'56<;.00 ,n .fltl 0.00 23.90 0.71 I. Rb 11527.09 13770.05 
17.:'<11 jO.OO O.Ou O.Ou _/1.7 iJ 1211011.00 24.<111 0.00 24.90 O.bl 1.79 1321111.40 15909.23 
I I. ':>') I 50.0u 0.01l 0.00 -Q.711 1311911. RIl e!5.72 0.00 25.711 0.'5'1 1.711 14b33.95 17blll.22 

OJ 

'" 
17.')QI "o.ou o.ou 1'.00 -11.70 ;>0421>.ou 29.01 0.00 2Q.0.s 0.55 I • R I 211300.16 275112.92 

:; 
'" I 7. b 1 'I 12".011 0.00 0.00 -11.70 oRln.I'U 19.Aq 0.00 19.90 2.2"1 ?9Q b200.52 115b4.30 
Q 
'-- lI.bl4 12<;.00 n .01' O.Ou -11.70 lilboQ.OU 2'.0" 0.00 23.11 ?04 3.0Y 9571.7b 71171.lb 
0 17."1 11 12"."0 o. n'J 0.00 -Q.70 11"'6<;.oU ~3.A!1 0.00 ~3.<l3 1.89 '.Oll 10753.15 8425.90 OJ" 

" '" 17.<>1'1 12".00 0.00 o.Ou -11.70 12il04.00 2/1.QII 0.00 211.96 1.1.1 2.11'/ 124&9.21 9829.03 
0 

" 1 7. I> 1 " 12<;.011 o.OU 0.0(' _11.7U 13498.0U 25.72 0.00 ~5.7b I .51 2.110 \3Ilb7.72 10'190.27 
'5 17.61" 12"'.ou 0.011 O.Ou -U.7u "04~I>.OO e!9.0~ 0.00 29.0~ 1.2b 2.611 23577.02 18\72.10 
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O.OU 0.00 -0.90 124011.00 
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li1.I~" ;;>.~u ~6.00 24.0U -0.9u ,,1I8"S.OO 20.711 0.00 21.10 10.32 4.85 1420.2" 2142.75 
111.1 110 .P.oO .!h.OO 211.00 -0.911 10669 .00 23.9} 0.00 211.4} 11 • So 5.64 18'10.71 31'lo.b8 
10.1'lu P.ou .!h.Ou ~/1.Ou -0.90 11'HI5.00 24.7b 0.00 25.21 10.119 5.B 2021.4'1 3511.38 
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;>0,1\"5 "'IO,Ou ~.oO 0.06 ?10 61l113,OO 21>. It> 0.00 2b.31 3.50 3.98 1I007.n 3t>80.07 
?1I.d'5'> <;'10.011 0.00 0.00 ? 1 0 1060'1.00 21l.01 0.00 28.20 3.28 4.11 8059.13 56'111.02 
;>O.tl'5'> '5'10.0u o.OU 0.00 ?IO 11585.00 28 .117 0.00 28.58 3.0t> 11.02 93&4.011 t>020.t>5 
70.tl'5'> r,'1(1. 0 U 0.00 0.00 2.10 12404.00 211./111 0.00 28.'13 2.85 3.93 10791>.40 13811.81> 
:>0./1'55 "'lo.ou O.Ou 0.00 i'.10 134911.00 29.21 0.00 29.29 2.1>0 3.1111 12401.17 8269.59 
;>0.8",> 5'l0.0\i 0.00 0.00 2.10 20tI2t>. Oil 11.20 0.00 31.25 1.85 3.3'1 221>9t>.76 15030.112 

;>0.'1;>2 v>'.ou o.Ou n.OO 11.'10 0 11 83.00 20.31 0.00 20.1>0 8.'10 11.66 2527.01 2299.75 
;>,).'I?, 3S~.01) 0.00 0.00 11.'11) 1060'1.00 211.21 0.00 ,!1I.1I6 6.50 5.00 0122.liI 3b59.03 
?o."?2 ~5~.01l 0.00 0.00 11.90 11585.00 28.t>0 0.00 28.811 7.82 11.8\'1 1408.62 4141.88 
;>O.'J;>l ''''.00 0.00 0.00 11.'10 1211011.00 211.'10 0.00 29 .17 7.17 11.711 6719.80 11050.14 
;>O.'1;>l ''j~.ou o.l)u o.ou 11.90 1311'111.00 29.32 O.no 29.51 1>.50 lI.bl 10215.811 5270.19 
;Ou • II;>,! '53.0~ 0.00 1).0c. 11.'10 ;>0 11 26.00 31.26 0.00 31.37 11.03 3.91 20158.43 10175.91 

;>0.9;>5 l/l.~() '!3.50 2;>.30 11.'10 68113.00 21>.39 0.00 21>.08 8.08 11.03 259t>.21 2330.112 
?0.'1;>5 1'1.00 n.50 22.3u 1I.9U 10609 .00 211.<'1 0.00 28.53 8.1t1 11.92 t>31b.09 3730.115 
;>~.'1?5 1'1.00 23.50 2i?30 ".9u 1158'5.00 211.70 0.00 211.92 7.34 4.75 7754.14 11275.17 
;>0.'1;>'> l'I.Ou 23.50 2;>.30 11.'10 121104.00 29.10 0.00 29.29 b.53 4.50 92b7.00 11617.90 
;>u.'I;>5 1'1.00 .!3."0 <::;> • 30 11.90 1311911.00 2'1.50 0.00 29.bo 5.811 4.38 1095b.1I4 5581/.04 
;>0.9?'> 111.00 i!3.50 2<'.30 LI. QO i'OIl2h.00 31.b7 0.00 31.711 3.15 3.51 22455.27 11501.52 

;>0.'134 50.00 o.ou 0.00 lI.qu 6"tl3.00 21>.1111 0.00 2b.H 8.52 4.00 2Bt>.30 2357.56 
;>0.'134 ~O.OU 0.00 0.00 1I.9u 1060'1.00 211.'2 0.00 28.57 7.96 4.86 1>11112.2& 3777.47 
;>u.'HII 50.00 0.00 O.Ou 11.'10 11<;11<;.00 211.711 .0.00 21;\.90 7.17 11.70 78611.113 113<'0.011 
;>0.'134 50.00 0.00 o.ou II. Qo 12110 11 .00 lQ.ll1 0.00 29.32 o.w 11.51 9399.74 4931.88 
;>0.934 50."0 o.ou 0.00 It. qu 1)4"".00 29.54 0.00 29.69 5.H 11.35 11068.90 5040.87 

tI:> ?O.(j~4 SO.nv 0.00 O.Ou II. "'u ;>011.11>.00 31.1>9 0.00 31.75 3.12 3.119 225011.711 11560.40 
3 
'" ~I.IO'> q()o."O 0.00 (1.00 11.10 -5 11'il.0u 26. 'n 0.00 21>.9-' 1.80 2.70 05112.511 11030.911 Q 
'- ;>1.10') <luo.ou o.ou o.ov II. 1 0 811'!?0\! .!".75 O.OU 21l.711 1.bo 2.71 12<'97.811 b556.44 
0 
". ? I. 105 Quo.ov 0.00 0.00 'I • 1 0 90111.00 2'1.11 0.00 29.1'1 1.53 2.03 Uq03.00 7295.011 
" en ?1.10'> "tJo.oo 0.0(1 o.OU 11.10 '1440.00 ~9.'lo 0.00 29.1111 1.37 2.5,2 15493.114 60511.09 
0 

" ?1.1 05 '100.00 O.Otl o.ou II. 1 0 10 0 11.00 2'1.1\2 0.00 29.1111 1.20 2.114 112110.So 89<'9.79 

" i'1.10'> Quo.OO 0.00 o.OiJ II. I 0 1400 11 .00 31.R2 0.00 31.113 0.61 2.08 26942.211 15519.111 () 
0 -a 
0 
iil 
CD 
Q 



II'OOV''''''_ ""'''''.0 O,z) 0 · . . . . . 
.oa:»-N_U"1 
t\l U"I t\I co t\u'" 
~.o,,,""'~­
"'",.o.Q,...t\l 

O"'~::ra-_"" 
""I'\JLt'lt'\Ir--C · . . . . . 
O"o..o,...:::r.Q f'"-l't\_ ...... ..Q~ 
CI'_t\ll'\ic:l'O" 
.4)"'N""~t'\I ----ru 
-.Qo_",..o 
t\I--oO'~ · . . . . . 
~""""""'NN 

...... ""'O~I'\I..., 
1.(\('\,1-0'00"'" · . . . . . n.If'; '" __ _ 

~I.nO"_:::r.o 

",,",0"""'" eO"" · . . . . . 
r--O""O'O'c­
nJ '" ru t',P'" ,.." 

0000000 
ccocoo · . . . . . 
oeooco 

~_:.nf'"-_:::r 

Ne""~CO" · . . . . . 
r--O"O"O' 0_ 
I'\Jl"\lt"\I!\I""''''' 

00.-=»0:.0 
cec:.oc.c · . . . . . 
-n..;:rc:::-::::r 
O"~_~_-=> 

.:::.::re~c:c 
:.n<l)o-a-o~ 

0000:=0 -----­· . . . . . 
~:;::rc::ro,.:!"::: 

00·::·":I0-:>-=> 
c:ec.cc.c · . . . . . 
c:.ec:cc::c: 

~::>~:::;,::>o 

cc.ceec: · . . . . . 
oec:cee 

'fI.rt."""oJllJ" 
([" cr t:: t .. a:- «" 
"'\J "\,j "'\J:'"lJ ,...., "\J 

..J'\ :./'I .n i,.(l u""I .. ""I 
;:!:::r.:::~.::r:::r 

,;)0..0-.0..0.0 

I"\. f'\j n..: n.. n.. t\.' 

Bernard Johnson Incorporated 



.!o-nt.r-~~ Itl:UI :o,! 

elf liP CKFEi< (CHM"lFL IMP 

5U"M~llY PIHI,TuliT T~l>Lt 150 

Si:.r.Nr) Ylr" f'lTIlO 

0.00(1 0.00 /).00 

• o.oq;;: 22 0 .00 0.00 

O.OR~ 220.0u O.OU 

0.1?'> nO.oo 0.00 

O.lbl 2'!0.Ou 0.00 

U.,!OI ;>1".00 0.00 

u.25'> ;>50.0u 0.00 

0.31'1 ~4n.oo O.OU 

u.9\5 ''>0.00 0.00 

I).IIIH 17<;.00 0.00 

o.q?1 1/1.00 ".~U 

u.q2" cp.Oo 'i.~o 

u .q?1 1 ./) 0 0.00 

o.qqo 1 U 1.00 O.ou 

~ 0.47'1 I I 11.0" 0.00 

ULTIMATE WATERSHED CONDITIONS WITH PROPOSED· IMPROVEMENTS 

FLU FlHIN (,j 

0.00 -22.10 33029.00 

0.00 -2;>.110 3302 9 .00 

O.OU -22.40 33029 .00 

0.00 -22.40 J3029.00 

0.00 -2<'.40 33029.00 

0.011 -21.50 H029 .oO 

0.00 -2<'. ~O 33029.00 

0.00 -23.110 H029.00 

O.OU -23.80 31462.00 

0.00 -~7.40 31462.00 

.!~./1U -37.110 311162.00 

,!1.1I0 -~7.1I0 311162.00 

O.OU -37.Qo "\11102.0U 

0.00 -211.00 311162.00 

0.00 -2/1.00 314i12.00 

CwSEL 

2.00 

2.01 

2.05 

2.09 

2.1l 

2.15 

2.34 

2.110 

2.50 

2.90 

2.9'1 

2.9~ 

;>.99 

3.01 

2.'10 

CkJwS 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

EG 

~.H 

2.32 

~.3b 

2.110 

~.IIII 

2.5c 

2.b" 

~. 77 

2.97 

3.0~ 

3.11 

3.1.! 

3.12 

3.1~ 

3.21 

10K.S 

1.70 

I. '12 

1.91 

1.89 

1.86 

11.61 

3.92 

3.'11 

11.75 

2.57 

0.80 

0.60 

1.61 

2.00 

2.07 

'" Q • 0.4A" 1h.OU 10UOOO.OU 10uOUO.00 -cll.O'.' 3101>~.OO ?<l9 0.00 3.15 2.02 
<... 
o 

" ~ 
o 
:;, 

OJ 
" o 
i3 
o 
OJ 
m 
Q 

u • 4 Ql, 'IO.Ou 0.00 

I).O"li A,:>O.OU 0.00 

0.00 -22.00 ~O/ll>q.OU J.o" 0.00 3.17 1.'10 

0.00 -cO."U 2~A4".00 '.19 0.00 3.32 1.70 

veti 

5.20 

3.82 

PAGE 73 

Ai(FA .OIK 

8923.71 2481111.01 

7503.22 23840.22 

3.81 7581.81 23~20.111 

1.dO 7602.72 211023.02 

3.79 762~.71 211115.76 

5.'16 61162.21 15289.'18 

5.51 91116.80 lb1>89.43 

5.53 q~52.83 10708.611 

6.12 7532.75 1111139.'12 

11.55 11583.22 19b31.1>8 

2.55 11222.09 35120.09 

2.55 11228.~~ 35135.55 

3.05 11570.0b 2116111.46 

4.0'1 11081.5.! 21~15.57 

II.AO 13112".22 216'10.117 

Q.04 17033.09 i1872.30 

3.'12 188~I.ql 22411.79 

3.73 11729.23 22892.67 



11' .l) .l) - 0-
::> .l) '" J> 11' 

0 0 0 ,... :c ~ '" "'" '" 0 N V' 0- r" 
~ 

.., ~ 0 11' ::> 
0 0 V' 0- 0 .. 
'" .n '" '" ,... 11' 

J> '" 
,... 

'" '" .... 
C 0 '" N - .l) 

0 · 0 · N ,... 
'" III - N 

'" - 11' '" - 0) 

'" '" 0 III 0- ... 
0 ... '" 00 '" '" '" '" "" N 

::c "" '" '"- '" 0-... 0 a r" ,... 0-. · · t\J e '" '" 

...0 :c ru ... l""-

cc. "" ::r_ · . . . o Q 0 C C 

~ ~ ~ ~ 
U" ..0 ..Q ..c ,... ,... · . . . . . 
,.,... 1""1 ".. "" "" 1". 

~ 0 ~ 0 Q ~ 
o 0 <:> 0 0 c-

o • 
o COO <:> c 

N 0'" N :2" _ "\J 

~ V' ...0 ..Q ~ ,... · . . . . . 
".. r": ,.,., ".. ".. "" 

0 '::> 0 "::> 0 <:> 
co 0 c c '" co · · 0 0 · · '" t\J t\J '" N .. 
'" '" '" .. ,. 

'" cc cc '" 
.., ... V' . ,... ,... ... 11' "" '" '" N t\J N t\J '" 

::> :> '" 0 0 0 
c .c '" .l) '" '" • . · lr a a a a a 

I I I I I 

:> :> :> ::> '" ::> 
c <0- 0 co c c 

0 0 0 · e e c: c: e e 

? ~ ~ 0 ~ ~ 
~ c c e c c · . . . . . 
e e e ceo 

:> '" .~ '" '" :> 
c <0- 0 co e c 

0 

:1". .... .c " "- .... 
'\I :> .... 

.... "'" 
.c 

'" 
'\I ... !) :c :c 

'" ex: a a c 
:c '" '\I ~ :c " 0 

0 N 

Bernard Johnson Incorporated 



"\J 
e 

" a: 
I 

w .... 
C 
I 

co 
'" 

.:. -o 

'" .. 
"" "" 

... 
.j ... 

c 
z 

<> 

.0 
o 

o 
o 

;ft ... 
o 

'" 

~ 

'" o 

'" 

<> 
o 

.... 
'" '" -N 

~ .., 
o .,. 

I 

o 
CO 

o 
CO 

<> 

'" o 

'" 

-o .... 
'J' .. 
'" '" ... 
\I' 

'" 

.0 

'" o 

'" 

... ... 
'" 

o 
'" o 
CO 

.0 ... 
o 

'" 

a:: 
1) 
o .,.. 

o .., 
a 
I 

o 
'" o 
e 

'" o . 
o 

o 

<C 

'" o 

'" 

<:> 

'" o 
o 

1) ... 
o 

'" 

o 
o 
<r 
<C 

'" .,.. 

o 
c 
<: 

"" o 
o 

c: 

:­
co . 
c 

N 

'" 
.-

-N 
J\ .. 
'" .,.. ."" 

o:c '" 

'" ... a:: 
,.,.. :'\I -

o 
.. .0 .. 
- .0 .... N 1'\1 ~ o _ <C 

'" ... ... 
o o o 0 .,.. .. 

- <C .0 . .0 

.., 

.... 
o 
o 

o a 
<C 0 
.,.. N .. '" - Xl .,.. 

... - .,.. 
'" .c .. 

#' po.. ,.., oS) _ e co .,.. :> 
N 11". 

o • 0 o 0 o 

co 0 '" o ~ .... ::::- .... .. 

-<C 
o 
N '" '" 

<:> ... '" ... · . . . . . . . 
r" I"f"I ::r G L/"I &1'\ .Q ..Q 

::. 0 00 0 0 ::> 01 ~ 
o 0 COO 0 C 0 · . .. ... 
C 0 C <0 Co <0 0 <0 

:D ""'" 4 """ J'I L/"I :0 ..J\ 
.... II) 0" ...." ,.... ..0 ..0 N · . . . . . . 
"" "" pi'! .;:r ~ II' Lf\ ..Q 

o 
c: 

o 
c: 

o 
c 

o 
'" · . . . 

(Co co cc cc 
01) :Q :Q 'X) 
C Q 0 e 
0- 0'" a- ~ 

o 0 ::> ,:;:t 
..c. .c ..lJ N 

o 0 0 

0" a .." .c:r 
I • - -

"" c 
o 

o 

.0> 
e · o 

co 

'" 
'" 

c: 

o 
<: . .. 
.ro 
a 

... .... .,.. 

I I 

~ 
o 

o 
e 

o 
o . 
e 

." co 

,.. 
t\, 

'" . .. 

:> 
<> 
• e 

<:> 
o 

o 
e 

<:> 
co 

co 
e 

o 0 
IS) .., 

:0 '" e 0 .,.. .,.. 

-:> <:> 
ac a 

o 0 

N N - -I I 

:­
<> 

o 
e 

<> 
e 

o 
c 

"" o 

II" 

o 
o 

o 
o 

o 
<> 

o 
e 

o 
c 

'" J1 
C 

<:> 

'" o 
<r 
Xl 
e .,.. 

'0 
e 

\I' -I 
o 
0> 

o 
C 

<> 

:­
c 
e 
J1 
co 

::> 
e 

o 
\I' 

~ 

e 
o 

c 

<:> 

'" 

::> 
c 

C 
J\ .... 

'" 

.,.. 
.... 

o 
.0 

<:> 
<> 

o 

'" 

0) 

'" · .., 

<:> 
e 

<r 
Xl 
co .,.. 

<:> 
c: 

o 

'" -I 

<:> 
<: · o 
:> 
c: 
::> 
co 

" co 

C 
J\ 

'0 
C 

" · '" 

.. 

or -o 

:> ... .... .... 
o ., -

Xl 0 

'" .0 .,.. N 

:> .0 - '" o 
.0 

... ... or, N 

• 0 

'" <> 

o 
0:. 

o .., 

"" o 
o 

o 

Xl ... .., 

o 
e . 
c: 

o 
co 

"" <:> 

N 

J> 
II' 

o 
e 

N 
o 

'" .. .. .... -

o 

.., 
<> 

.0 .... 

o 0 
c e · <> e 

.lJ ... 
0<> .,.. 

• . 0 .., .., 

"" <: 
• 0 • 

. 
e <r a:: co 

1) '" 
co c: _ 
.,.. .,.. 'Xl 

0. <:> 0 
c: e c-

o 0 

or N V -I 
0. 
C 

o 
c: 

"" '" · e 

" c 

e 

=> 
c . 
c 

::> 
c 

c c 
::> "" Lf'- :.r 

.f' "0 co _ 

.0 r-· . .0 .0 

:­
o 

o 
e 

o 
c: · e 

~ 

e 

r-

o 
<> 
v 

'" c 
c 

o 
c 

'" c 

e .., . ... 

<> 

'" 
'" .., 
Xl -"" 
o .., 

.... 
1) 

'" '" 

'" '" o 
<> 

'" '" o 
r-

~ 
o 

.. 
e 

o .... 

o 
e 

o 
e 

::> 
e 

II" 

'" e . 
o 

o 
e 

e 

c .... 
~ 

o ,.. 

.lJ 
<C 

o ... 
C>' 
o 
.0 

o 

'" 

o .... 

'" e 
o 

c 

'" '" .... 

o 
e 

c 

=> 
c 

o 
\I' -I 
"" e . 
c 

c . 
c 

'" c 

c 
o .... 

'" a 
o 

'" -N 
J1 

,... .. 
o 

'" 

... 
o 

o 

'" 

o 
N 

o 
r-

o 
o 

o 

'" 

co 

.... 

"" c · c 

"" c 
o 

\I' -I 
.:0 
II" 

" e · " 

'" \I' 

'" · -

... 
J1 

o 
1) 

:c 
J1 
N -

... 
<> 

o 
N 

t\, 
o 

r-

o 
e · e 

e · r-

'" e · e 

'" co 
o 

V 

::> 
V 

.... 

N ... 
o 

'" 

-N 

<:> 
e · o 

-e · r-

"" o · e 

"" c · \I' 

e 

::> 
co 

..., 
co 

Bernard Johnson Incorporated 



.... '" ~ J\ 
o 0 ... N 

C N 
.0 CP-
It' <C 

:r .Q .... N 
0 0 

It' .Q 
'N <:> 
~ ..., 
<:> '" -
N '" er .c 

0 0 

'" .Q 

-.Q 
0 

'" '" ~ 
<C 

.0 
0 .... 

<:> 

'" '" 
'" .0 

0 

.Q 

o 
~ 

N 
~ 

,'" 
N 
:r 
CP-

D 
11'1 

It' 
<:P-
or 
J\ 

'"' N 
0 

.Q 

'" CP-
0 

~ .., 
.Q 
O' 

" 0-
0 .. 

:r 
It' 

'" 
<:P-

.c 

_ :0-.. .... '0 r'\I 

'" U"I U"I ..0 ..c 
o •• 

,.... ..... " ,... ,... 

o.:;)o:t':> 
e 0' c;:. C c: · .... 
c:. 0' 0 0 C 

"'\I ..... ~ Q !'\I 
,,",0"0'-· .. po-. ..c: ~ ,.... ,... 

.":) <> ::> :0 ::> 
e c:: c c:: c 

0 0 . 0 . 
c:; 0 c:: 0 0 - -'" '" :0 '" :0 

::> 0 <:> ::> ::> 
c c e e e 

0 . 
or It' It' or It' - - -I I I 

0 ::> ." :0 :0 
e '" "- c:: c · 0 

c:: l"- I"- e C 

c:: e co 

.- ." 0 ~ :0 
c; C c:: e c:; 

0 

a: or "- or e 
N . .." 
or 

cO '" '" cO 

'" c; 
.:> ::> '" '" '" . . 
'" ." '" " Xl 

Bernard Johnson Incorporated 



~ 
'" Q 
~ 
~ 
::J 

'" g 
:;­
() 
o 
B 
o 
iil 

~ 

• 

• 

• 

~0-n~r-~4 Iq:UI:n~ 

S£frJO XLftl fLTkO ELlC 

tl.02u 1<;.00 10.'i0 Ib.IV 

(1.02<:. 1;>.IIU 10.50 lb.IO 

tl.o?~ 11.00 0.00 0.00 

8 • .!1>'1 1<;.00 0.00 0.00 

tl.~7'1 «;tll.OI) 0.00 0.00 

d.'>7tJ 'idl.ou 0.00 0.00 

1j.171 10'>/).OU 0.00 0.00 

1I.'I7b 10'>2.00 0.00 0.00 

'1.101 1>,)I).Ou 0.00 0.00 

9.31>0 1/10n.Oil 0.00 0.00 

'I.~Rb 1161.00 0.00 0.00 

9.b]S 'l60.no 0.00 O.OU 

9.b7b In.OO 1000uO.00 100000.00 

'1.bR~ q7.0U 0.00 0.00 

'1.704 10?Ou 100000.00 100000.0U 

9." 2 j".OO 0.00 0.00 

9.11(1 5?ou 1000UO.00 10UOOO.OU 

'1.121 1'1.00 0.00 0.00 

'I. ,PI ti n.s~.ou O.OU O. OU' 

I().~ou l'1UO.Ov O.Ou O.OU 

IU.'lQU 1C;.sI.Ov O.OU O.OU 

fLMIN y 

-1'i.00 111110.00 

-1'i.00 111110.00 

-15.00 18110.00 

-15.00 111110.00 

-1'i.OO 18110.00 

-15.00 18110.00 

-15.00 18110.00 

-1'i.00 1719'5.00 

-1'i.OO 17793.00 

-15.00 1779~.00 

-15.00 17634.00 

-15.00 171>~4.01l 

-1'i.00 176311.00 

-15.00 171>54.00 

-15.00 11/d4.00 

-1«;.OU 17b54.0U 

-11i.OU 171>54.00 

-1«;.OU IIb54.00 

-11i.Ou IlI>~4.00 

-15.0u 17b34.flU 

-1".00 171>54.00 

CiiSEL 

7.09 

7.10 

7.79 

7.79 

7.75 

7.1:18 

7.94 

7.91 

8.0b 

8.08 

R.IZ 

R.I~ 

R.17 

8.19 

8.21 

R.21 

R.23 

fl.;>" 

".30 

l:I.liu 

K.b3 

CRH.S 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.01l 

0.00 

O.OU 

0.00 

0.00 

0.00 

O.OU 

EG 

7.6b 

7.bb 

7.8~ 

7.83 

7.89 

7.'n 
7.9'1 

8.0b 

8.11 

8.18 

8.2b 

1:1.2'1 

8.31 

S.3i! 

8.3'1 

R.35 

8.31 

R.31 

1I.4/j 

8.5'1 

11.1>'1 

IOK*S 

3.87 

3.81> 

0.411 

0.44 

0.71 

0.48 

0.31 

0.78 

0.39 

O.IIZ 

O.bll 

0.74 

0.74 

0.b8 

D.btl 

0.73 

0.73 

0.92 

0.87 

0.61 

0.53 

VCH 

6.52 

b.51 

PAGE 15 

A~EA .011( 

5316.8tl 9210.Z1 

~318.7'1 921~.:S8 

1.611 111921.0tl 273'10.28 

I.bq 14927.19 Z7354.9q 

3.43 115112.Qb 211163.b4 

1.91 9811.0b Zb2~'1.58 

1.50 IZ757.55 32346.36 

J.4b 10670.02 .!0141.91 

l.flO 10420.2~ i!R61tl.39 

2.69 12414.91 .!749S.77 

3.29 111117.42 22106.00 

3.30 8042.04 Z01l6S.35 

3.29 

3. I I> 

3.15 

3.;>11 

3 .• i!b 

80~8.b~ 20514.1>0 

86~b.2q 2Ij9~.25 

8b47.bl 21456.51 

808~.1I7 i!ObO'l.lIb 

8097.3u 201>79.52 

3.12 8572.b7 18346.52 

3.11 10090.37 IHd9 7.9b 

2.q7 10704.57 21Slb.15 

2.31 13092.65 211155.38 



c:e ... It> 

'" "z :c · · ..., 
"" -,j) It> 

'" '" -"" "" ... 
'\I 

~ 0 ./l 
<1' '" '" 
'" ... '" '" '" '" It> .... ., 
:c ... '" 
'" '" 3-

'" '" .... · ..., 
"" 

0- 0 :'\J 
.... <1' .. · . . CD .., <1' 

:> '" 0 CO ., .. · . . ., C ., 

'" ::> 0 
c c c · · <: .,. .,. ..., 

'" 
..., 

~ ~ ~ ... ... ,.. 

::> '" '" '" '" ., 
· • 

L£ .... '" - -I I 

::. :> '" c c c · · · '" CO C 

-= 0 e 

::> ? .::> 
CO C C 

eo e c 
J'\ C " c- a: 

c:> .::> '" .... 0' .,. 
.c '" '\I 

':> "" 

... ,j) 
.'\1 · · ". '" '" 
,., 

'" J'\ 
:> 

'\I 

~ .., 
c · .... c 

." '" c:e It> ... 
~ :c ,., .... 
• · "" '" 

..., ... 
0" ... · . c c 

.., 'fl 

'" · . 
'" '" 

o '" e ., · . .. c 

... '" '" -· .., 0" 

'" '" ., c · ~ .. 
'" '" .., 

'" .... ... 
:> ::> 

'" CO · · IJ" IJ" -• 
=> :> 
c c · · '" C 

:> ::> 
c c · c CO 

::. '" CO C-

"- CO 
0 :> .,. 

:> ;) 

-G "-
'" 

,... 

Bernard Johnson Incorporated 



[l) 
(J) 

" "' Q 
6-
OJ" 

" '" o 

" S-
o 
o 
-0 
~ 
'" Q 

~O-IlI:.r-RII Itl:('1 :o~ 

st:.rrln XLrii 

12.1'10 ~?lfI.OU 

12.000 2/12Q.OU 

12.'11>0 1'1"1.110 

13 •. H 0 IAIIA.OO 

U. ~I\b l'l~h.OO 

1~.blo I?I".OU 

1~.O/lb PIII.OO 

1~.IQl lIull.Ou 

1 ".~113 l'uO.OO 

III.o·H Inuo.oo 

111.013 ;>11.0u 

1~.b"l '1i'.00 

111. 71 ~ 17Q.ou 

I~. n~ 2?IH.OU 

1~.~0~ 1'1,:)11.01) 

1 ~.b('b "~'.OU 

1'>.7U "00.00 

1~./ltl 9.0u 

1'>./l">b ?b/J.O\,I 

1~.tl,q -('.)(). 0 (I 

1~.tl7~ ;>00.00 

FLTkl) ELLC FL"HN Il 

0.00 0.00 -11,.90 171,311.00 

O.OU 0.00 -15.00 IbA03.00 

0.00 0.00 -15.00 101lb3.00 

O.OU 0.00 -16.90 Ibllb3.00 

O.ou 0.00 -11I.i!0 161103.00 

0.00 o.OU -tJ.5u 10flb'.OU 

0.00 0.00 -1i!.75 161\b3.00 

0. 00 O.OU -12.21.j Ibllb3.00 

0.00 O.OU -12.50 Ib ll b3.00 

0.00 0.00 -1;>.00 Ib1l03.00 

0.00 0.00 -11.90 161163.00 

23.60 21.50 -11.90 161103.00 

0.00 o.ou -11.'10 lollb1.00 

O.OU 0.00 -1,.'10 Ib ll b3.00 

0.1)0 0.00 -6."S0 \31105.00 

0.00 O.OU -h."sO Jjllb<;.OO 

0.00 O.OU -1.lu \3l1b<;.OO 

20.70 IA.70 -1.1u 1340'i.OO 

0.00 0.00 -'i.40 Ijllb".OU 

0.00 0.00 -5. /IU lj 1Io".00 

0.00 0.00 -;>.i'u lj40'i.OU 

C .. SH 

'1.27 

9.52 

9.bll 

9.110 

9.92 

10.04 

111.15 

10.30 

10.115 

10.55 

10.12 

10.3b 

10.70 

15.22 

16.75 

Ih.IIO 

17 • II 

17.?,> 

111.\3 

111.511 

III.hO 
\ 

CRIwS 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

EG 

9.1111 

9.6~ 

'1.110 

'1.90 

10.10 

10.22 

10.37 

10.110 

10.bl 

10.80 

11.411 

11.62 

11.911 

lb.lo 

Ib.89 

Ib.9o 

17. 'II 

III.Oj 

111.110 

IR.b~ 

III. H 

10K .. S 

0.90 

0.73 

0.85 

0.87 

0.99 

1.02 

1.21 

1.07 

1.111 

1.72 

n.91> 

13.111 

21.95 

18.b.! 

?to! 

0.87 

21.80 

21.15 

1l.00 

'.52 

C;. 12 

VCH 

3.110 

2.'12 

3.311 

3.29 

3.4b 

3.52 

1.71 

3.112 

3.110 

11.07 

9.21 

9.03 

~. ''17 

11.70 

3.22 

3.1111 

7.1~ 

7.07 

s.~.! 

3. 1l 2 

'1.1111 

PAGE 7h 

AREA .01K 

750b.11 18598.16 

71>112.3,> IQb9~.~5 

6028.57 1113113.114 

57bll.i!1I 18062.39 

525q.O~ 16911.110 

6392.115 1608'1.22 

11905.~o 15~01l.lIb 

b708.30 16272.lb 

70bO.81 155311.55 

111117.82 126511.72 

1830.12 11512.65 

1807.21 IIbljl.j.11I 

200b.811 3'>'l'l.25 

3577.2~ 3907.53 

b1l68.97 'l2110.83 

b519.81 1111101.11'1 

IIIB?b.! 2I1fJ3.I>1 

1903.;>b 2927.~6 

119'13 • .?7 1175'1.'12 

b130.71 717.!.25 

11703.75 5955.06 



'" <r · J;) 
t\J 
<> 

'" 
<fO 

'" 
'" '" .... 
'" 
~ 
<r · or 

::> 
a-· co 

'" c 

c 

t\J ... 
co 

'" c 

\11 

'" .. 
"" 
~ 

'" · N 
I 

::> 
0 · C 

<> 
C 

::> 
c 

c: 
.n 

::> 
c 

"" · Jl 

... 
· "" c-

'" .. 
... · '" ... 
0-..., 

..., 
'" · '" 

"" ce · er-

"" c · c 

0' ,... 
· a-

'=> 
c: · U" 
D .. .., 

::> 

'" · '" I 

::> 
0 · C 

.", 

'" · e 

." 
c 
C 
:::> 
.c; 

"" c 
"\j · .Q 

t\J 
<Xl 

~ 
o 
::> 
\11 

" '" 
'" '" \11 

:'\j 
<:> · t\J 

'" «l 

e 

:'\j -· e 
t\J 

'" 0 · 0 

:0 
c · 0 
'\J 

'" 0 

I/' 

'" '" .., 

'" .... · '" I 

:::> 
e · C 

:::> 
c: · '" 

::> 
c 

<C 

!'\. 

'" 
'" '" " 
J;) 

'" <J1 · .::> 
\11 
Jl 

'" 
'" '" · c 
"" ... 
"" 

'" ..., 
· ... 

,.. ... · 0 

'" 

'" c · c 

..., 
'" · 0 
'\J 

<:> 
c · I/' ... 
'" "" 
'" '" · ". 
I 

::> 
<:> · C 

::> 

'" 

::> 
c 

<r 
~ 

~ 

"" ... 
~ 

J;) 

\11 

:Q 

'" ~ 
'" 
.... 
0-· 0-
\11 

'" ... 
0' 

'" · '" 

..., ... · '" 

a-· '" t\J 

'" c · 0 

.. .... 
N 

'" 

'" c · \11 ... 
<r 

."" 

'" I\! · '" I 

'" c · C 

'" '" · C 

'" c 

c:: 
Jl 
"-

::> 

'" · -
Bernard Johnson Incorporated 



~ 
3 
'" a. 
<... 
o 
:J" a 
o 
:;, 

" () 
o 
13 
o 
OJ 
m 
Q 

,?11-flI:r-A4 1'1101 :o~ 

Str"o XLrn 

1I.'?'i Il :>~o.o() 

17.28 0 l'>O.Ou 

17 •. B5 :>'>0.00 

17.31\1 ;>~O.Ou 

1 I. )qb ~0.00 

I/.II?<> 150.00 

17.411~ 10n.Oo 

17.1115 1'>0.00 

17.511 ;>uo.Ou 

11.~~'l 12n.OO 

11.~4!.1 IC,.O u 

1I.'>6,! "lc,.nu 

17.'>"1 lUO.OU 

1"1.'>"1 ,>0.00 

11.014 1'!'i.Ou 

17.0<1" II}O.OU 

1"1.770 II,?II.OU 

11.tll} ;>00.0,) 

1"1.Il'I,? l'>O.OU 

17.U60 lo!'i.Ou 

17.<115 ;>,>0.00 

FL nw FLLC FLMIN '" 

0.00 O.OU -3.20 13116<;.00 

O.OU 0.00 -3.2u 131105.00 

0.00 O.OU -'.20 1346<;.00 

0.00 O.OU -3.20 131105.00 

0.00 0.00 -4.80 13110<;.00 

0.00 0.00 -4.AO 13405.00 

o.OU 0.00 -11.60 ll'lo<;.OO 

0.00 0.00 -II.AO Ijllb5.00 

0.00 0.00 -4.80 131105.00 

0.00 0.00 -II.AO 13 11b5.00 

0.00 O.Ou -II.AO 1122<1.00 

0.00 0.00 -4.80 Iln<l.OO 

0.00 0.00 -II.AO 11;>2<1.00 

0.00 0.00 -11.7\1 Iln".OU 

0.00 0.00 -11.70 11<'2<1.00 

0.00 0.00 -11.70 112o!9.00 

0.00 o.OU -11.70 II?.:<I.OO 

O.OU 0.00 -4.70 1 J<>o!" .1)0 

O.OU O.ou -1I.7u I t?~<I.OO 

0/00 O.nu -11.70 11;>2<1.00 

1).00 O.Ou -11.70 1122<1.00 

CrlSll 

22./10 

22.A9 

22.96 

a.<l9 

22.'13 

23.13 

23.15 
\ 

23.17 

,:3.12 

23.211 

23.41 

23.53 

23.54 

~3.<;0 

d.50 

2'./,1I 

2~. 7j 

2'.71l 

23.AO 

23.111 

d.Al 

CHIllS 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

O.OU 

0.00 

o.ou 

0.00 

Er. 

22.<ltI 

23.01 

23.05 

23.10 

23.17 

23.22 

23.24 

23.25 

23.35 

23.50 

23.55 

23.57 

c!3.5t1 

23.59 

23.01 

23.73 

23.17 

23.AI 

.n .112 

23.8j 

23.R'> 

10K.S 

2.51 

2.50 

1.05 

2.1111 

5.05 

2.06 

2.16 

2.00 

11.76 

4.';] 

3.00 

1.01 

0.95 

0.75 

1.9~ 

1.89 

1.80 

0.81 

0.5q 

0.00 

1.82 

VCH 

3.72 

'.72 

2.'HI 

3.b'" 

'>.19 

3.42 

1.51 

,.ql 

'>.011 

4.'19 

11.10 

PAGE 17 

AREA .olK 

b809.b7 850q.90 

06/111.99 6515.46 

7535.27 10484.08 

10902.12 8021.57 

0361.?11 5990.'17 

7120.79 9329.27 

7136.05 <1110.00 

7107.87 9371.02 

00112.1'> 6157.84 

06112.68 0300.82 

1017.12 hlllb.52 

2.~3 8201.29 10669.71 

2.29 87~9.21 11511.20 

I.H7 11054.IQ 13IH].25 

3.00 102110.12 604Q.oo 

3.03 1042b.16 81b2.Qo 

3.00 10511.55 8231.jO 

2.010 11055.1'" 1201l0.q7 

l.b2 1231lb.1I1 15j42.20 

1.71 11740.40 14Q99.q7 

2.91 1003".1110 6314.35 



..... ~ OJ' U'I a-
~ ~ '" "IJ .... · · · · '" "" .0 ~ '" '" a- .., ..... a-

N "" .... 
~ '" '" U'I '" 
~ D ~ .;) ~ 

'" '" a- ce ~ · · · "" U'I <:> a- <> - ~ .... ,.., 
<:> a a- ... .0 .,., .0 '" 
~ .... '" ..... '" U'I ..... ... .., ..... · · · • 
U'I U'I U'I ~ '" 

<> N ..., - "" '" .0 ..... ." · · ..... - - .. - -
'" '" <Z ,... 

~ 
c '" a- '" U'I · · · .. ~ ~ U'I U'I 
I\J I\J I\J I\J '" 

:> <> <> ·0 <> 
c c <> C> C · · · · <> '" c '" c 

~ ~ ~ ~ 
rr '" ~ U'I · · ~ · '" .. .. I/' U'I 

'" "IJ '" "IJ '" 

0 '" '" '" ~ 
c c <> c '" · · · a- a- a a- a-
"IJ .. " '" "IJ '" '" '" n. '" n. 

.~ '" <:> <> :> 
a- a- a- a .., · · · c: c c c 
I I I I 

0 '" '" :> 0 
c: c ., e <> · · · e c .. <:> c 

'" 

:> ::> '" :> 0 
c: e e <:> c 
c:: c -l: <:> c 

'" 

:> :> '" :> ::> 
c c: c: c c: · · c '" /'I.. e I"-

:" "' '" .., a 

" I"- '" N 

" '" .;) ~ c:r 
C" " ~ I/' 
:r- '" .. 
.... :; <> "0 " 

Bernard Johnson Incorporated 



.?o-!'I:.r-f\~ 14:1)1 ;(1.:: PAGE. 7Po 

QU: 1<11 YLrl1 FLTkO FLU; FLMIN (,j CwSE.L Ckh5 EG 101<*5 ~Ctl A~EA .011( 

ltl.bl>ll 110'1.00 0.00 O.ou 2.00 11(>29.00 25.72 0.00 25.84 3.75 11.07 7713.11 5799.111 

1'I.uf,~ 211?Ou 0.00 0.00 -3.70 11229.00 2b.1I3 0.00 2b.1I9 3.73 3.50 12151.37 51113.7b 

t'l •. n~ 1'121>.Ou 0.00 0.00 O.'1U 1122'1.00 2"."9 0.00 2b.77 1.91 2.911 1181111. 11 8127.U3 

?o.u<;~ jAJ?Ou 0.1)0 0.00 ?70 11229.00 27.21 0.00 27.211 2,25 3.08 13085.77 74HS.25 

?0.1'14 jl>'i3.0u 0,00 O.no 2,10 1122'1,Ou 28,07 0,00 28,25 5.b4 4,115 11038,36 1112b,II3 

;>O,b<;':> <;'II),Ou 0,00 O,ou ?10 1122'1,00 211,32 0.00 26.113 3.15 1I.0b 116116,1<1 1>3211.92 

;>o,'I;>~ ''>J.ot) 0.00 0.00 11,'10 1122'1.00 28,115 n,oo 28,70 6.09 II, '13 bll9b,/JO '''117,08 

;>O.'I?':> 1'1,0'1 23.50 2? '0 11.'10 1122'1,00 211.';J o.OU 211,7b 7."9 11.112 11b7,61 11011'1,/3 

?0.'I34 ':>o,no O.no 0,00 4,90 1122'1,00 28,51 0,00 28,80 7,50 11.71 729b,'1b 110'1<;, tiS 

?1.10':> 'loo.n.; 0.00 0.00 4,10 lI'Itlll.OO 2 8 ,91 0,00 2'1.0U l.b5 2.72 13263.76 7007.03 

21.b l l,:> 2A':>I.00 0.00 n.no 11.10 6'1tl8.0U 2'1.23 0.00 2'1.211 2.;'>3 3.19 1182'1.b2 bOl'l.19 

~ 
'" il. 
~ 
". 

~ 
il 
a 
B 
a 
iil 

~ 



Cities of Friendswood and League City 
Clear Creek Drainage Improvement Study 

Contract No. 55-41016 

The following maps are not attached to this 
report. They are located in the official file and 
may be copied upon request. 

Exhibit 3 - Subarea Delineations 
Exhibit 4 - cross-sectional Layout 
Exhibit 5 - Water Surface Profile Existing 
Conditions and Existing Conditions with 
Proposed Improvements 
Exhibit 6 - 10 Year Floodplains 

Please contact Research and Planning Fund 
Grants Management Division at (512) 463-7926 
for copies. 


