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EXECUTIVE SUMMARY

The fate and effects of chemical spills in rivers was investigated using a variety

of techniques including mathematical modelling. The North Thompson River was chosen

as the study river, but techniques developed for this particular river are intended to be

easily adaptable to other river systems Another element in the choice of the North

Thompson River was its value as a producer of Pacific salmon, and its great range in river

discha@e during the course of the year.

Four chemicals were the focus of this study: ammonia, sodium hydroxide

(caustic soda), ethylene dichloride, and styrene monomer. All are transported in bulk

adjacent to the North Thompson River. Their varied physical, chemical and toxicity

properties were the important elements in the study.

A chemical spill transport model was developed which incorporated hydrological

data on the North Thompson River. The model utilized advanced microcomputer

technology to estimate downstream pollutant concentrations following a SpilL  The model

divided the river cross-section into separate panels, and using turbulent diffusion

coefficients in the three di=ctions  (longitudinal, lateral and vertical) estimated the

concentration of spilled chemicals at one kilometer increments downstream. Calibration

utilized results from joint EPS-study team dye tests conducted in the field in April, 1986.

The potential for containment and removal after a spill was examined for each

of the four chemicals. Once the product was entrained in the river, there were possible

but limited opportunities to remove ethylene dichloride, a heavielcthan-water  liquid, and

styrene,  which floats. The study judged anhydrous ammonia and sodium hydroxide could

not be recovered. A
while still on land.

The fishery

variety of techniques are available to recover all four chemicals

resource of the study area was desclibed.  Emphasis was put on

Pacific salmon species, particularly chinook, coho  and sockeye which spawn in substantial

numbers in the study area, primarily in adjacent tributaries. The description emphasized

habitat use in the mainstem  of the river, where chemical contamination from a railroad

accident would occur.
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Toxicity  studies were conducted in the laboratory, using North  Thompson River

water, and from a comprehensive search of the available literature. This work concluded

with  the establishment of critical lethal and sublethal levels for the four chemicals with

respect to salmonids.

Hypothetical accident scenarios were run using the steady state model. The

scenarios described in this study represent only a small sampling of the potental accident

situations interested investigators might wish to run. The volume spilled in each scenario

approximated 900 tons, or 10 car loads,

Scenario #1 was an exception in that it represented an actual occurrence, a

derailment on March 3, 1982 and subsequent spill of ethylene dichloride. Model results

were comparable to simulations conducted at the time and reported in the literature, but

the estimated concentrations were four to

on resource data, the entire cohort of l+

levels,

five times greater than measured levels. Based

chinook juveniles was exposed to critical lethal

Scenario #2 delayed the original accident to May 15, in order to investigate fate

and effects during freshet, and with downstream salmon migration underway.

Scenario #3 was an accidental spill of styrene monomer on April 20, which

coincided with low flows and recently emerged fry salmon.

Scenario #4 examined a September 15 spill of caustic soda. This coincided with

relatively high flows, but substantial concentrations of 0+ chinook and coho  upstream of

the Clearwater River were exposed to critical lethal levels in mainstem habitats.

Scenario #5 examined an August 10 spill of caustic soda. The discharge was

double that of September 15, thereby diluting the pollutant so that only intermittent

sections of the river downstream of the spill exceeded critical sublethal levels.
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Scenario #6 was a November 9 spill of anhydrous ammonia. The model estimated

that the entilce  North Thompson River downstream of the spill exceeded critical lethal

levels, causing substantial  mortalities to 0+ coho  and chinook juveniles, and possibly

interrupting the late stages of the adult coho  migration.

Scenario #7 examined a May 20 spill of anhydrous ammonia. Discharge was high,

and critical lethal levels extended downstream 70 km. Significant mortalities to juvenile

chinook, coho  and sockeye salmon were predicted.

In discussing the scenarios, it was concluded that for salmon there were several

vulnerable periods. The first was immediately prior to freshet, when low flows coincide

with large numbers of emerging and yearling salmon, and second, late summer and fall

when a severe spill could delay, damage or disorient adult salmon.
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2.0

by the

INTRODUCTION

The management and control of chemical *ills  into rivers is influenced strongly

dynamics of the medium. Rivers flow quickly, contaminants rapidly dilute,

countermeasures and monitoring programs are established only after peak events have

taken place. Moreover, the environmental consequences are difficult to assess unless

there are conspicuous kills of fish or other aquatic life.

In the mountainous topography of an area, such as British Columbia, these

limitations are magnified by the concentration of rivers and their aquatic resources,

human settlement and transport-related activities in narrow corridors. In the specific

case of the Thompson and Fraser Rivers, the salmonid resource is great and is the target

of considerable investment in enhancement measures. Immediately adjacent are the

mainlines of the Canadian National Railway (CN) and the Canadian Pacific Railway (CP)

over which travel an estimated 75% of all hazardous materials shipped in B.C., exclusive

of pipelines (S.T. Clarke, Transport Canada, personal communication). Sharing much of

the same corridor is the oil pipeline operated by Trans Mountain Pipe Line.

The transportation of hazardous materials presents a number of risks, which can

be categorized  in terms of:

. public health and safety;

. railway personnel safety;

. property damage; and

. environmental risk.

Public health and safety

investigations have focussed on

Consultants Ltd. (1978) identified

represents a high priority, and as a consequence, many

the populated areas of the lower mainland. Beak

the local risks associated with chemical production and

shipment of dangerous goods in North Vancouver. The Canadian Transport Corn mission

(1982) conducted a detailed analysis of dangerous goods shipments in the lower mainland,

and recommended the termination of dangerous goods transhipments through the CP and
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Burlington Northern Railway ferry slips in downtown Vancouver. Using the information

base provided by these studies, the Environmental Protection Service (EPS) recently

commissioned a follow-up study to identify key risk areas and situations (TERA,  1984b).

The assessment of environmental risk in various corridors adjacent to major

salmon-producing rivers was first examined by Sherwood and Chorney (1980). They

examined the accident record, outlined the characteristics of the salmon resource, and

ranked the dangerous goods in terms of severity criteria. A number of recommendations

were made to reduce accident frequency. Many of these are being implemented as part of

the CN twin tracking project. While the focus on chemical spills appears to have

improved response preparedness, the concern for spills of bulk chemicals in transit

remains ( EARP, 1984).

2.1 OBJECTIVES

The approach of the study team was to continue the process of better defiriing

the risks associated with chemical spills. This was done by concentrating on water quality

modelling, countermeasures, and potential environmental impact from *ills of four

selected bulk chemicals: ammonia, ethylene dichloride (1,2 - dichloroethane), caustic

soda, and styrene monomer. These are commonly transported by rail through B.C.

car riders

The main objectives of the study were to:

1. Develop a water quality model which would calculate downstream pollutant

concentrations, specifically highlighting the distribution and duration of

concentrations in excess of critical levels for salmonid fish (see item 3

be10 w).

2. Present the water quality model on microcomputer accompanied by a user

manual.
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3. To review chemical spill countermeasures and develop response strategies

appropriate for the North Thompson River.

4. Determine the toxicity of ammonia, caustic soda, ethylene dichloride, and

styrene monomer to salmonid fish, based on a combination of literature

search and laboratory studies.

5. Outline the salmonid resource of the North Thompson River.

6, Run specific scenarios on the water quality model as a basis for discussing

the main physical, chemical and biological implications of chemical spills,

and the countermeasures available to mitigate such events.

2.2 SCOPE

In choosing the North Thompson River as a focus for this study, it was originally

intended that methods developed here could be applied to other similar river systems.

This remains the intent. Hydrological data from the entire North Thompson system have

been employed in model development, but the intensive work and all scenario studies have

been concentrated between Blue River and McLure  (Figure 2.1).

Objectives 1 and 2 provide a rapid ability for the user, particularly regulatory

agencies and response staffs of private industry, to estimate approximate downstream

concentrations and time of passage for a spilled chemicaL Objectives 3 to 6 allow the

user to assess the potential for effective countermeasures and ecological damage from a

specific incident.

The potential scope of chemical spills is extensive. The project focussed

primarily on fate, effects, and countermeasures, which cover a considerable array of

subjects (Figure 2.2). Chemical production, material handling and transportation, or

human health were not addressed. These topics have been covered by a series of manuals

on specific chemicals,  the EnviroTIPS  manuals, prepared and published by the

Environmental Protection Service. Data from these manuals were an important

information source on physical and chemical properties.
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FIGURE 2.1: J#ORTH THOMPSON RIVER STUDY AREA, INDICATING RAIL LINES AND
UPSTREAM LIMITS OF SALMON SPECIES.
Map adapted from Whelen and Lister 1985 (a)
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Detail4  study was limited to four chemicals (Table 2.1). In consultation with

the Scientific Authority, these were chosen to cover a practical range of physical and
chemical properties  from among a larger list of chemicals shipped in bulk adjacent to the

North Thompson River. The selection criteria were toxicity - a chemical had to be of
sufficient toxicity to warrant examination here, specific gravity and solubility.  Together
the last two characteristics determined the potential for effective countermeasures.
Therefore, this choice included a range of properties in terms of specific gravity and
solubility. It included a ‘sinker’ (ethylene dichloride), a ‘floater’ (styrene  monomer), a
highly toxic liquid shipped under pressure (anhydrous ammonia) and a highly corrosive
soluble liquid (sodium hydroxide). There were important additional characteristics
relevant to countermeasures: ethylene dicholoride and styrene monomer are flammable;
ammonia is a poisonous gas; sodium hydroxide dissolves with significant heat evolution;
ammonia solubilizes without reaction; and neither ethylene dichloride nor styrene

monomer react with water.

Chemical spills can affect virtually every kind of terrestial and aquatic
organism. In the North Thompson system we decided to restrict the ecological focus to
salmonid fish This reflects their pre-eminent  position as a commercial and recreational
resoume and the fact that the few systematic toxicological studies relating to chemicals

have focussed on fish

TABLE 2.1 MAIN CHARACTERISTICS OF STUDY CHEMICAL.

CHEMICAL

Anhydrous Ammonia

SPECIFIC SOLUBILITY
GRAVITY g 20°C (g/100 ml)

0.68 g - 33.7Oc 36.4

TOXICITY

High

Ethylene Dichloride 1.26 0 20°C 0.869 Moderate

Styrene Monomer 0.91 0 25’C 0.03 Moderate

Sodium Hydroxide 1.53 111. Moderate
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Project details are presented in the chapters and appendices that follow. These

include detailed coverage of study methodologies
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3.0 PHYSICAL AND CHEMICAL PROPERTIES

3.1 AMMONIA: RELEVANT PHYSICAL AND CHEMICAL CHARACTERISTICS

Ammonia is shipped in both anhydmus  (liquefied gas) and aqueous forms.

Properties are noted for both gas and liquid formats that are of most significance to spill

response (Environment  Canada, 1984 a, b, and Association of American Railroads, 1984):

PHYSICAL STATE (20°C, 1 atm):

Gas (NH3) and liquid (NH40H).

CLASSIFICATION:

Poisonous gas and corrosive liquid.

TOXICOLOGY:

Gas is toxic by inhalation and liquid is toxic by inhalation, ingestion.

FLAMMABILITY:

Liquid is non-flammable but combustible as NH3 (gas).

EXPLOSIVE LIMITS (GAS):

16 to 25% by volume with air, in enclosures.

BEHAVIOUR IN AIR (GAS):

Disperses initially like heavy gas due to aerosols.

BEHAVIOUR IN WATER:

Liquefied gas floats, boils, mixes; liquid floats, mixes.

SOLUBILITY (O’C):

89.9 g/100 ml.

COLOUR:

Gas is colourless and liquid is clear to white solutions.
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REACTIVITY:

Dissolves with mild heat release; otherwise stable.

Gas corrodes aluminum, copper, tin, lead, brass, bronze and galvanized

steel; also forms explosive compounds with silver acetaldehyde, acmlein,

halogens, chlorates, chlorites,  chromates, ethylene oxide, nitric acid,

nitqen  tetloxide  and silver chloride; attacks some plastics and rubber.

Liquid corrodes aluminum, copper, tin, zinc and alloys; reacts with

ac Wein,  ac rylic acid, chlorosulfonic acid, dimethyl sulfate, halogens,

hydrochloric acid, hydrofluoric acid, nitric acid, sulfuric acid, oleum,

propylene oxide and silver nitrate.

Both forms are corrosive to body tissues

When released into air, anhydmus  ammonia generally forms aerosols which cause

the resulting vapour cloud to travel close to the ground particularly when the spill is

large, the temperature is low and/or atmospheric conditions are stable. Smaller spills at

higher temperatures and in unstable conditions are more likely to result in light gas

behaviour. Although classified as a non-flammable gas, when partially enclosed and under

certain circumstances, combustible or explosive mixtures of gaseous ammonia and air can

occur (Bennett, Feates and Wilder, 1982).

On land, anhydrous ammonia vapourizes extensively at a rate dependent upon the

ambient temperature and then dissipates as desclibed above. It will penetrate soil not

saturated with water but run off or evaporate from land surfaces at or near saturation.

Once ammonia reaches the water table, it will move in the direction of water flow and

gradually dilute through diffusion. Ammonia can also absorb into soils containing clay

minerals but can then be desorbed  by water infiltration (Environment Canada, 1984a).

Envimnment Canada (1984b)  notes that generally about 70% or less of anydrous

ammonia spilled into a waterway enters the water phase. The remainder boils violently
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and vaporizes A large volume release of anydrous ammonia spilled directly into the

Thompson River could result in toxic concentrations several kilometers or more

downstream. Aqueous ammonia would also mix relatively quickly if spilled  into a river

and could similarly have pronounced adverse effects since concentrations as low as 0.1

mg/l (un-ionized) cause mortalities to aquatic life.

Whet her in liquefied gas or solution format, ammonia forms toxic, unstable

compounds with many chemicals, a characteristic which must be borne in mind when

formulating countermeasures. Protective clothing should be considered for eyes, skin and

respiratory tract (consult emergency guides for more detailed informatiod,  depending

upon the size and Circumstances  of the spill and the response it warrants.

3.2 ETHYLENE DICHLORIDE: RELEVANT PHYSICAL AND CHEMICAL

CHARACTERISTICS

PHYSICAL STATE (ZO’C,  1 atm):

Liquid.

CLASSIFICATION:

Flammable liquid.

TOXICOLOGY:

Moderately to highly toxic by inhalation, ingestion, contact.

FLAMMABILITY:

Very flammable, produces  toxins.

EXPLOSIVE LIMITS:

6.2 to 16%.

BEHAVIOUR IN AIR:

Moderately volatile, liquid pool may p=sent downwind hazard.



3-4

BEHAVIOUR IN WATER:

Sinks, dissolves very slowly.

SOLUBILITY (O’C):

0.92 g/100 ml,

COLOUR:
Clear, colourless liquid.

REACTIVITY:

Stable, no reaction with water.
Reacts violently with aluminum, ammonia and dimethylaminopropylamine.

Can react vigorously with oxidizers.
HCI, CO, CO2, phosgene, vinyl chloride are produced in fire,
Corrodes other metals at high temperatures when in contact with water.

Ethylene dichloride is a very flammable liquid that can form explosive mixtures
with ammonia and air and flashback along vapour trails. It evaporates in air and dissolves
in water at slow rates, It can be transported many kilometers downstream in a river and
still be present at concentrations lethal to aquatic organisms (derived from Neely and
Lutz, 1985 and Environment Canada, 1984a).  On land, it can penetrate downward through
the water table. It quickly moves and penetrates clay at a rate of 1-2 cm per two week

period (Environment Canada, 1984c). In some situations, self-contained breathing

apparatus and totally encapsulated suits will be requiIled.  Consult emergency guides in
this regalrd.

3.3 SODIUM HYDROXIDE: RELEVANT PHYSICAL AND CHEMICAL
CHARACTERISTICS

PHYSICAL STATE (20°C,  1 atm):

Solid; also shipped as liquid in aqueous solution.

.
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CLASSIFICATION:

Corrosive.

TOXICOLOGY:

Highly toxic

FLAMMABILITY:

by contact , ingest ion.

Non-flammable.

EXPLOSIVE LIMITS, BEHAVIOUR IN AIR:

Non-applicable.

BEHAVIOUR IN WATER:

Anhydmus  NaOH dissolves with great heat evolution; boils, splatters, and

sinks.

SOLUBILITY:

(anhydrous  form Q O’C) 42 g/l00 ml

COLOUR:

White flakes, powder; clear aqueous solution.

REACTIVITY:

Liberates significant heat when dissolving in water.
Reacts violently with acetaldelyde, acetic acid, acetic anhydride, acrolein,

acrylonit rile, ally1 alcohol, ally1 chloride, aluminum, chlorohydrin,

chloronitrotoluenes, chlorosulfonic acid, 1-2 dichloroet hylene, ethylene

cyanohydrin, gloxyl, hydrochloric acid, hydrofluoric acid, hydroquinone,

maleic anhydride, nitric acid, nitroparaffins, oleum, phosphorus, phosphorus

pentoxide, sulfuric acid, tet rahydmfuran,  t ric hloroet hylene.

Stable, except in contact with nitromethane, other nitro compounds to

possibly form shock-sensitive explosive salts.
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Sodium hydroxide will dissolve rapidly  in water, with the evolution of heat and

mix until diluted. It is highly corrosive, slightly toxic, and reactive, but it neither burns

nor supports combustion At temperatures above 40°C, a 50% solution can produce

corrosive effects on iron and steel handling equipment.

Both 50% and 73% solutions are shipped by railway tank car and generally

represent a greater concern with respect to potential spills than the anhydtous  form,

which is shipped in hopper type cars. The liquid form could obviously flow and ultimately

reach a water course removed fern the original release point. Accidents involving the

entry of the solid form into a waterway could also pose a significant hazati.  Downstream

dilution to sub-toxic levels should be expected although some contaminated bottom

sediment might result.

The 50% solution of sodium hydroxide quickly penetrates coarse sand, moves 1.0

meters downward through silty sand in less than 60 days and is transported very slowly

through clays while exchanging some calcium and magnesium ions with sodium. Much of

the sodium and most hydroxide will enter groundwater. The 73% solution, which is

gelatinous at ambient temperature, and anhydrous  form will behave in a similar manner if

precipitation occurs prior to clean-up (adapted from Environment Canada, 1984d).

3.4 STYRENE: RELEVANT PHYSICAL AND CHEMICAL CHARACTERISTICS

PHYSICAL STATE (20°C, 1 atm):

Liquid.

CLASSIFICATION:

Flammable

TOXICOLOGY:

Moderately

FLAMMABILITY:

Flam ma ble,

liqud,

toxic by inhalation, ingestion.

polymerization may occur at high temperatures.



EXPLOSIVE LIMITS:

1.1 to 6.1%.

BEHAVIOUR IN AIR:

Moderately volatile, liquid pool could produce downwind flammability

hazard, vapour denser than air.

BEHAVIOUR IN WATER:

Spreads, evaporates and dissolves to limited extent.

SOL U BILITY (O’C):

0.028 g/100 ml.

COLOUR:

Colourless to yellowish liquid.

REACTIVITY:

No reaction with water.

Reacts vigorously with oxidizers,  metallic halides

Reacts violently with chlorosulfonic acid, oleum and sulfuric acid.

Polymerizes with significant heat release particularly at elevated

temperatures and as inhibitor depletes; also in presence of acid, base

catalysts including some soils.

Stable, does not react with water.

Styrene  is a flammable liquid that polymerizes rapidly with significant heat

release at elevated temperatures even in the presence of the inhibitor p-t-butycatechol

(TBC)  (Environment Canada, 1984e).  In a spill, it is significant to note that styrene is

very slightly soluble in water but might be ultimately present at toxic levels. Its

heavier-than-air vapours could travel considerable distances to ignition sources and

flashback Violent container rupture may also result in the presence of heat (above 66’C)

or due to reaction with various chemicals (Association of American Railroads, 1984).



3-8

Styrene in the water column is toxic to aquatic organisms  while its vapours pose

a significant hazard if inhaled. A specific gravity of 0.9, non-reactivity with water, and

liquid state render releases of styrene amenable to clean-up using conventional oil spill

clean-up equipment when cimumstances  allow and when materials compatibility criteria

are met.

Styrene  spilled onto land can penetrate through it at a rate dependent on the soil

type and its degree of water saturation. Once on water (whether subterranean or

surficial),  styrene will spread and move in the direction  of flow.
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4.0 HYDROLOGICAL MODELLING (Author: C.D.D. Howard)

4.1 BACKGROUND

The purpose of the chemical spill transport model described herein is to provide

insight into the transport of four different types of pollutant:

1.

2.

3.

4.

pollutants that mix completely during transport (e.g., sodium hydroxide);

pollutants that primarily float on the surface (e.g., styrene);

pollutants which are primarily transported near the bottom

dichloride); and

(e.g., ethylene

pollutants which are subject to significant decay or transformation during

transport (e.g., anhydrous ammonia).

Specifically, the objective was to develop a model whit h utilized

microcomputers to calculate downstream pollutant concentrations from accidental spill

events. For example, the model *was to be capable of differentiating between a chemical

spill taking place near the bank of the river (the common situation) from one which takes

place in mid-stream. This type of consideration would indicate the need to account for

the dimensionality  of the mechanisms of dispersion of the pollutant. Thus, a primary

requirement was to model the velocity field in a natural, irregular river channel,

The scope of the research was limited to the North Thompson River, covering a

distance of approximately 300 km. The modelling methodology and the computer code

were developed specifically for this river after a field reconnaissance and review of

available data, but they may be applicable to other rivers. Calibration efforts were

assisted by a series of dye tests conducted along the North Thompson River, April

8 - 10, 1986. Details relating to methods and results of these tests are found in Appendix

1.
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TWO seperate models were developed. The first  model provides for a

steady-state analysis suitable for spills of a very long  duration. This model provides an

estimate of the time required to reach each downstream kilometer on the rher but it does

not describe the time varying shape of the pollutant plume. The second model does

describe the transient, time varying details and is described in this section of the report

because it was used for calibration. Details of both models are contained in Appendices 2

to 4. Definitions of certain terminology are provided in Section 4.7.

4.2 ANNUAL DYNAMICS OF THE NORTH THOMPSON RIVER

The North Thompson watershed responds to two major climatic regimes. At the

lower elevations, in the vicinity of 700 meters, snowmelt  occurs earlier in the spring and

the volumes are much less than they are at the higher levels which reach up to 2,000

meters or more. Table 4.1 summarizes  normal hydrological conditions in the area.

At the higher elevations in the surrounding mountains, the temperature will be

approximately 8 degrees lower than those indicated in Table 4.1 for Blue River.

Precipitation, on the other hand, will average 2 to 2.5 times more at the higher

elevations. Thus, the runoff from the higher elevations will be delayed in the spring

because of lower temperatures, but when it does come it will be much greater on a unit

area basis than runoff from the valley bottom. These considerations are

streamflow recotis.

reflected in the

The Clearwater River drains higher elevation areas to the west and its average

behaviour is illustrated in Table 4.1. At first glance, it appears that the two rivers behave

very similarly. For the most part, this is true, but in the month of April, there may be a

discrepancy of 25% or more in the fraction of the annual runoff which is expected from

each source. In December, January and February, this discrepancy is 10% to 15%. This

provides a crude idea of the extent of the errors which are contained in the runoff model,

which assumes uniform hydrological behaviour over the entire watershed. In the other

months, flows in the Clearwater River track those recorded at Birch Island in the North

Thompson River more closely.
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TABLE 4.1: HyDRoI,OGIC DATA SUM)IARIES,  TOWN OF BLUE RIVER, NORTH THOHPSON
RIVER DISCHARGE AT BIRCH ISLAWD AND CLEARWATER RIVER AT MOUTE.

JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEP. OCT. NOV. DEC. MEAN~--~~----~~~,~

MEAN RAIN .45 .64 1.23 2.05 2.54 3.07 3.29 3.90 3.24 3.86 2.03 0.74 2.25

MEAN
TEMPERATURE -10.3 -4.8 -1.3 3.5 9.6 13.8 16.4 15.2 10.7 4.5 -1.9 -6.8 4.1

MAXIMUM
TEMPERATURE -6.7 -0.6 4.0 9.2 17.2 21.2 24.2 22.3 17.2 7.8 0.6 -3.9 9.4

MImIMuM
TEMPERATURE -13.9 -8.9 -6.6 -2.2 1.9 6.4 8.6 8.1 3.7 0.6 -4.6 -9.6 -1.3

NORTH
THOMPSON
FLCM 35 31 35 70 156 466 415 230 143 100 49 28 147

CLEARWATER
FLOW 51 45 44 87 425 717 518 295 196 145 102 65 226

NOTES :

Rainfall - Inches
Temperature - Degrees Celsius
Flow - ems
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me will transport model requires an estimate of the streamflow at BiEh Island

and uses this to estimate flows at all other locations on the river. During  the day, the

Bitch bland discharge can be obtained by telephone to the Water SurW?y  of Canada office

in Vancouver. At night, on holidays, or on the weekend, this is not possible and it i s

necessary to estimate the discharge of Birch Island from some other source of data. As a

fint estimate, the mean values shown in Table 4.1 may be used but if this is done the spill

model should be run over a range of estimated flows to establish the importance of an

accurate flow estimate. For example, in the month of January, which has a mean flow of

28.9 cmq the recorded average discharge has varied fllom  a low of 14.1 cm in 1975 to a
high of 74.8 cm in 1981. Thus, the actual discharge during an accident at this time of

year could vary from about half to three times the long-term seasoned average.

4.3 MODELLING APPROACH

403.1 Bti of the Dispersion Model

For a conservative pollutant where there are no biochemical changes taking

place, and flow occurs only  in the loqgitudinal di-tiob the gave-  equation is:

in which c

U

D,, Dy’ D,

and t = the time elapsed since injection of the pollutant.

= the local mean concentration;
= spatial coordinates in longitudinal, lateral, and

vertical directions;
= the mean velocity in the longitudinal direction;
= turbulent  d i f fus ion coeff ic ients  in  the  three

dinzctions;
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The second term on the left-hand side accounts for convective transport at the

velocity u. On the right-hand side, the terms in parentheses are mass fluxes, caused by

dispersive transport in the three directions. The present study does not deal with flux in

the z-di  iection.

A standard approach for integrating this equation involves assuming that the

velocity, u, is uniform throughout. In the present study, u is assumed to vary across the
stream but to be constant within individual panels of the cross-section.

The longitudinal, x-direction, dispersive coefficient Dx can be estimated by

examining the time axis of dye test results. The corresponding coefficient in the

y-direction can be estimated from the appearance  of the lateral distribution of dye

concentration at a particular time.

A

equation is:

solution to a one-dimensional dispersion version of the above differential

c(x,t) - a M

A(lIIDxt)‘l
exP

in which M is the amount of the conservative constituent injected at the spill site. Ox is

the longitudinal dispersion coefficient, K is a regional adjustment coefficient determined

by dye studies and A is the cross-sectional area of the river. This equation is symmetrical

on the time axis. It does not resemble the dye test results obtained in the North

Thompson River for which a rapid rise in the pollutograph is followed by an extended

recession as time passes The form of this equation was modified to reflect a more

realistic shape. The resulting expression, which happens to be the unit impulse response

for wave propagation in a canal, is given by:

h(x,t) = x
t  (411Dxt)  + exp
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The transient (time varying) concentration downstream at distance x was

computed by convolution of this impulse response function with the time varying source at

the upstream transect.

Graphical comparisons between this equation and dye test results showed that a

good fit could be achieved for the rising limb and the peak. It was concluded that the

extended tail could be modelled by accounting for dispersion in the y-direction

separately. Integration of the basic differential equation with a constant longitudinal

velocity would not account for the lateral variation in velocity across a transect. Since

the lateral velocity variation cannot be expressed functionally, because real river

cross-sections are involved, a numerical integration would be required. While this

approach is possible it was not adopted here. Instead, it was assumed that a normal

distribution would describe the lateral concentration variation. Thus, in the y-direction,

the concentration is given by:

q bl exp
[- 32;:;+ b12 ]

c2 (y) -

0 . 6
32xDy

+ b12
U

In this equation, bi is the width of the upstream source (one panel wide in the

computer program), y is the distance laterally from the source, and D
Y

is the effective

lateral dispersion coefficient. At transects downstream from the original source, the

infected width of river will encompass more than one transect. The overall effect further

downstream is modelled by superposition of the lateral spreading from each such “soupce15



In developing a model to simulate a transient phenomenon, the concentration

predicted  at the downstream transect of the panel is distributed laterally to adjacent

panels assuming that the distribution follows the above equation. Lateral concentration

distributions from all panels are computed in this way and superposed to give the overall

concentration across the river at each time step.

In developing a model to simulate a steady state phenomenon, the same normal

distribution is used and since time is not a variable, it can be applied directly between

adjacent transects.

Since the normal distribution extends to infinity towards the stream banks, an

approximation is necessary to truncate it without losing pollutant mass For this study, it

was assumed that the truncation at two standard deviations on either side of the mean

would provide sufficient accuracy. To ensure that no mass is lost, the resulting area

under the distribution was summed and normalized back to the original mass at the

upstream souse. If the truncated distribution extended past the stream bank to the

adjacent land, the mass in this imaginary area was folded back without distortion and

added into the matching panels adjacent to the bank.

The reduction in mass through loss to the environment or transformation to

other forms was approximated by incorporating an exponential first otder decay function

in the program. The appropriate elapsed time was computed for each panel from the

distance between adjacent transects at xi and x0 and the upstream panel velocity, ui.

Thus, before superposition  of lateral concentration distributions originating from each

panel, the mlts were multiplbsd by the decay function given by:

(x.
C (xi) =c(xo)  e x p

- x0)

I
4 a l l  i  p a n e l s

‘i



4-a

It was assumed that the coefficient for decay would be determined from

physical-chemical properties of the pollutant or from field experience with the loss of

pollutant to the environment.

Additional details describing the modelling process are provided in Appendices 2

and 3.

4.3.2 Basis of the Hydraulic Model

The program approximates the velocity distribution laterally across a transect.

This is done for each transect by dividing the measured cross-sectional data into eleven

panels of equal width at the stage corresponding to the highest discharge of the stage

dischaee  rating curves If the cross-sectional data are inadequate, the program will

extrapolate to the highest stage of the rating curve.

For a given discharge, the rating curve establishes the water 1eveL  With this

and the cross-sectional information, the program computes the area, wetted perimeter,

and hydraulic radius within each panel at that discharge. This computation is

accomplished using a constant computed from the correspondng  point on the rating curve

and the overall wetted perimeter, cross-sectional area, and hydraulic radius of the

transect at the given discharge. The basic assumption is that individual panels behave in a

hydraulically similar manner to the overall cross-section according to their individual

hydraulic radii. For a well mixed pollutant, the mean panel velocity is used to calculate

the transport; for pollutants that tend to float or sink, the transport calculations are

based on the velocity of 0.8 or 0.2 of the panel depth, respectively. These are computed

from the vertical velocity distribution in the paneL

The Universal velocity distribution low is used by the program to estimate

near-sutiace  and near-bottom velocities within each paneL In principle, it is possible to

compute all points on the vertical velocity distribution within the paneL The friction

coefficient in the Universal velocity distribution law is approximated using Manning’s n.
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The value of n can, in principle,  be different at each transect 8s Well  as at each p a n e l

across a given transect, but for this water quality model, it was assumed to be a constant

(0.035). Appendix 2 provides more detail on the procedures used by the program.

Figure 4.1 compalces  measured and computed values of velocity across the

channel. The measured values are the means in the panels derived from the hydrometlic

survey notes of the Water Survey of Canada. Near the bridge piers, which are not

included in the model, the agreement is not close; elsewhere, particularly in mid-channel,

it is quite good.

4.3.2.1 River Profile

Figure 4.2 shows the North Thompson River profile from Albreda Lake at el,

2,850 feet approximately to the swing bridge at Kamloops at about el. 1,150 feet. River

slopes are steeper near the upper and dropping to approximately 0.04% in the reaches

below Little Fort. This information, summarized in Table 4.2, was extracted from

t opograp hit maps.

Measured cross-sections were not available for all locations on the river. Some

of the missing data were approximated by trapezoidal shaped sections having a maximum

width (flood stage) estimated from air photos. At other locations, between those for

which transect data are available, the model uses the cross-sectional shape and rating

curve of the upstream transect. In these cases, the hydraulic radius is adjusted by the

model to compensate for differences in local slope which was identified from 1:50,000

scale topographic maps. The adjustment is to multiply the upstream value by the inverse

ratio of slopes at the two transects to the 0.3 power.
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NOTES:

1. Bridge pier located in panels 1 and 11

2. Comparison of velocities interpolated from Water Survey of
Canada field notes (WSC measured) and velocities computed by
the model are summarized in the following table:

Panel
Number

Mean Velocities in Metres/second
~~-~~--~~~~--~~~-~I~~--~~~--~~~-
WSC Measured Model Results

1 0.00 (pier)
2 0.18
3 0.49
4 1.00
5 1.18
6 1.19
7 0.90
8 0.73
9 0.37

10 0.21
11 0.15 (pier)

0.37
0.65
0.83
1.09
1.20
1.05
0.83
0.70
0.63
0.58
0.35

Figure 4.1: Comparison of Measured and Modelled Lateral Velocity
Distribution, North Thompson River, Birch Island,
April 12th, 1977.
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TABLE 4.2: NORTH THOHPSON RIVER PROFILE

RIVER ELEVATION SLOPE STATION
MILEAGE (FEET) % NUMBER DESCRIPTION

0.0 2,850 0 Albreda Lake

5.0 2,727

6.0 2,700

0.43

0.50 1 Highway and Railway Bridge

0.95

8.0 2,600

2.40

8.8 2,500

10.3 2,428

10.9 2,400

11.6 2,394

14.8 2,370

24.1 2,300

28.6 2,276

30.0 2,268

32.0 2,257

41.8 2,204

42.6 2,200

49.7 2,138

50.9 2,128

51.7 2,121

54.1 2,100

0.91 52 30'

0.14 2 Highway Bridge

0.14 3 Highway Bridge

0.10

0.10

0.10

0.10

0.17

0.17

0.17

Road Bridge

52 15'

Railway Bridge

Bridge

Blue River

Highway Bridge

52 00'

Wolfenden

0.80

56.4 2,000 Messiter

59.0 1,900

67.3 1,859

69.8 1,847

74.0 1,826

79.3 1,800

0.73

0.09

0.09

0.09

9

10

Avola

51 45'

Road Bridge
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TABLE 4.2: NORTH THOMPSON RIVER PROFILE (Cont'd.)

RIVER ELEVATION SLOPE STATION
MILEAGE (FEET) 8 NUMBER

79.9 1,790

84.0 1,717

85.0 1,700

86.7 1,648

88.2 1,600

0.33

0.33 11

0.60 12 Railway Bridge

0.60

91.3 1,500

96.5 1,459

103.8 1,400

106.1 1,381

111.5 1,339

112.6 1,330

114.9 1,312

116.4 1,300

120.5 1,291

126.5 1,279

129.1 1,273

132.4 1,266

138.1 1,254

146.3 1,237

151.1 1,227

155.6 1,217

163.7 1,200

165.9 1,196

168.0 1,192

172.8 1,184

178.3 1,174

183.4 1,164

189.0 1,154

191.3 1,150

0.15

0.15

0.15

0.15

0.15

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.03

0.03

0.03

0.03

0.03

0.03

13 Vavenby

14

15

16

17

18

19

20

21

22

23

24

25

26

27

DESCRIPTION

119 30' McMurphy

Wabron

Birch Island

120 00'

Clearwater

Clearwater River

Mann Creek

51 30'

Boulder

Little Fort

Chu Chua

51 15'

Highway Bridge Barriere

Louis Creek

McLure

51 00'

Black Pines

Heffley Creek

Rayleigh

50 45'

Swing Bridge at Kamloops
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This provides some compensation for the missing rating curves by explicitly

incorporating the effect of local changes in slope. The model uses use all of the data

provided in the data files; future studies can extend these files with new data and

consequently reduce the number of transects at which the model must make these

assumptions However, since the computations are normally carried out at transects

which are only 100-200 meters apart, it is unlikely that a complete set of measured

transects will ever be available.

4.3.2.2 Local Inflow

The river has been gauged at four locations. Near Barriere,  a station was

operated from 1915 to 1959, measuring the runoff from approximately 7,700 sq,km. of

drainage. In 1958, the station at McLure  opened and it has since been measuring runoff

from the 19,600 sq.km. above. Further upstream at Bimh Island, the 4,450 sq.km.

drainage area has been gauged since 1960. Measurements were also obtained at Black

Pines during 1912 and 1913; this location is about 40 km north of Kamloops.

In addition to these data from the North Thompson River itself, there are a

number of creeks and smaller rivers rivhich  have been gauged (refer to Table 4.3). These

data could be used to calibrate a hydllological  simulation modei,  However, because of the

objective of simplicity in input data and the limited scope, it was decided to prorate the

Bimh Island measured discharge, which must be specified during a model run, to other

river locations on the basis of drainage area above each river kilometer.

An adjustment factor is incorporated in the program to account for the

difference in runoff per unit area between the North ‘Thompson River at Bimh  Island and

the river below its confluence with the Clearwater River. This factor, which is read from

a data file along with the drainage area above each kilometer, accounts for some of the

differences in climate, but the program has no mechanisms for recognizing  variations in

local runoff at a particular time of year. A keyboard input statement allows the user to

adjust the discharge estimated by the model at the spill site when the program is run. If

this is done, the model will prorate the value input at the spill site to downstream

locations instead of working with the Billr,h  Island discharge.



TABLE  4.3: STRBAM GAUGING STATIONS

STATION
NO. LOCATION (AND RECORD PERIOD)

DRAINAGE AREA
(km*)

08LBO47

08LB064

08LB022

08LBO15

08LB077

08NGO13

08LB038

08LBO17

08LAOOl

08LB050

08LBO78

08LBO52

08LB072

08LB037

North Thompson at Birch Island

North Thompson at McLure

North Thompson near Barriere

North Thompson near Black Pines

Bone Creek near Blue River

Mud Creek near Elko

Blue River near Blue River

Raft River near Clearwater

Clearwater River near Clearwater
Station

Mann Creek near Blackpool

Lemieux Creek near the mouth

Barriere River at the mouth

Louis Creek at the mouth

Thunder River near Blue River

(1960 - 1985)

(1958 - 1985)

(1915 - 1959)

(1912 - 1913)

(1977 - 1985)

(1914)

(1926 - 1929,
1984 - 1985)

(1914 - 1919,
1952 - 1958)

(1914 - 1928,
1950 - 1985)

(1960 - 1981)

(1977 - 1985)

(1915 - 1930,
1952 - 1985)

(1971 - 1985)

(1926 - 1929)

4,450

19,600

17,700

267

764

10,200

295

195

1,140

515

175
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4.4 CALIBRATION

The computer pl‘ogram  which embodies the modelling approach developed here

is not particularly complex mathematically, yet for proper calibration a great deal of data

is required. This is not an unusual situation as noted by Beck (Mathematical Modelling of

Water Quality, by Gerald T. Orlob, John Wiley & Sons, 1983, Chapter 2, p. 24).

“One does not have to search far for an answer to why it is not
possible to verify many of the laqer water quality models currently
available, e.g., those of Chen and Orlob (1975); we simply do not
have the facilities to gather all the field data that would ideally be
required for model calibration. Yet the answer to the question is
also partly bound to the fact that the behaviour of water quality in
streams and lakes is rarely well defined and is often quite
uncertain. We cannot therefore expect to place as much confidence
in large water quality models as we might have in a model of a
petro-chemical  plant.”

Later, in discussing validation (p. 36):

“It is clear that calibration and verification represent the bulk of the
procedure for model development and testing, once an experimental
data set has been obtained. There is, however, no guarantee that the
validity of the model extends beyond the sample data set against
which it has been calibrated. Validation is, then, the testing of the
adequacy of the model against a second, independent set of field
data. Because validation thus entails the design and implementation
of new experiments, it is unfortunately a step in the analysis that is
all too rarely attempted. We may further observe that . .*.. a model
can never be completely validated; we can never prove that its
results conform to reality in all respects; it can only be invalidated?

He offers the following advice:

“Let us dismiss the question, ‘Have you proven that your model is
valid?’  with a quick ‘NO’. Then let us take up the more rewarding
and far more challenging question: ‘Have you proven that your model
is useful for learning more about the ecosystem?‘”



4Al Calibration Parameters

Of the several dye test locations, only the one near Little Fort was used for the

calibration. This leaves data from the other locations available for judging the adequacy

of the model and the data.

At Little Fort, there were cross-sectional measurements available at 1 km

intervals along the channel and for each of these transects, the water surface elevation

for the day of the field survey was recorded. The hydraulic modelling routines of the

model were used to develop rating curves for these transects During the process of

calibration, the rating curves’ were  adjusted to improve the match between the observed

and calculated time base of the transient dye plume. However, the major factor

influencing the calculated travel time was found to be the channel shape.

Initially, attempts were made to calibrate the model by adjusting only the rating

curve and dig?ersion coefficients. ISetter results were obtained after all of the available

cross-section survey data were used. This provided a measured transect at each kilometer

of the three kilometer distance between the dye injection and the dye pickup points. It

appeared that the most important factor in the calibration was a good knowledge of the

channel shape. Even so, the surveyed clloss-sections  do not fully describe the variety of

channel shapes over the dye test reach at Little Fort (Table 4.4).

Another concern in the calibration relates to differences

were conducted and the way in which the model works, The model

downstream concentrations are sensitive to the time elapsed while

into the river. Since the volume of dye is small (only five liters),

relatively large (about 200,000 liters per second) a difference of only

time taken during dye injection influences the initial concentration

resulting concentrations computed downstream.

in the way the tests

results show that the

the dye was injected

and the river flow is

a few seconds in the

in the river and the

Another related consideration is the width of the area initially contaminated at

the dye injection point. The model assumes that this width is approximately l/11 of the

channel width, in this case about 15.7 m. The dye was actually injected over a more

limited width of the channel, probably in the order of 1 m.
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TABLE 4.4: CALIBRATION ASSUMPTIONS AND RESULTS, LITTLE FORT

FACTOR VALUE

Source volume 30 liters

Source concent rat ion 20 percent

River discharge 200,000 liters/second

Injection location (river km)

Pickup location (river km)

Injection time

Longitudinal dispersion coefficient

Lateral dispersion coefficient

209 km

212 km

45 seconds

0.5 meters2/second

15 meters2/second
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An additional consideration stems from the difference between the lateral and

longitudinal dispersion as it is modelled (Appendix 4). During the tests in the field, a

small quantity was injected at a point over a small period of time. The resulting plume

observed downstlleam  varies with time (i.e., it is a transient plume). A S such, it i s

adequate for estimating the longitudinal dispersion coefficient. The best way to estimate

lateral diqersion  is to conduct a steady-state test in which the downstream concentration

rises to a pleateau which is maintained long enough to permit reliable measurements of

concentration across the channel at the downstream station. During dye tests,

measurements were taken at almost the same time across the channel and these do

provide some basis for estimating the lateral dispersion coefficient. However, the plume

may follow a different transient behaviour below each such location because of

differences in the local velocity as well as in the rate of longitudinal diwersion.

The river discharge was not gauged directly at the test site but was estimated

from the WSC measurements about 30 km downstream at McLure where a flow of

204 ems was recorded (April 9, 1986) on the day of the dye tests at Little Fort. On this

day, the WSC data showed that the flow upstream at Bin!h Island was 85 ems and using

this value the model suggested that the flow at Little Fort would be 240 ems

Coincidentally for the next day, April 10, the WSC gauge at Birch Island recorded 85 ems

again while the WSC gauge at McLure showed 240 ems, about the same value suggested by

the model for Little Fort. There are a few small tributaries between McLure and Little

Fort, but it is expected that the discharges at these locations would be similar.

The parameters adjusted during calibration were:

1. The volume of dye injected provided flexibility in estimating the

concentration in the initial contaminated panel considered in the model.

2. The longitudinal dispersion coefficient affected the timing (slightly) and

magnitude of the transient pollution peak observed downstream.
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3. The lateral dispersion coefficient influenced the time at which a

measureable concentration was computed downstream and the rate at

which it diffused laterally.

4. The rating curve (stage vs. discharge) for each of the cross-sections in the

test reach was adjusted to correct the timing of the downstream pollution

peak,

5. The discharge at the test site was not varied although results were quite

sensitive to it. Lower discharges increased the concentration close to the

injection point but reduced the concentration in the transient plume

downstream because the lower velocities provide more time for dispersion.

A comparison between the computed results after calibration with the dye test

results for three locations across the river at the pickup point is shown in Figures 4.3 to

4.5. The maximum computed and measured concentrations were about the same but the

timing of the peak was off by about five pement. The general shape of the computed

hydrograph  (steeper on the rising limb) was similar to the observed behaviour but the fit

was not precise. Near the west bank, the observed values are above the computed values,

near the east bank they are below, and at mid-channel there is a cross-over. We did not

minimize these discrepancies by further adjustment of the dispersion coefficients in view

of the uncertainty surrounding the data. In future, the test data fllom the field could be

specifically geared to the calibration

conditions

and validation of this model over a range of flow

Application of the calibrated model to spill scenarios is described in Section 7.0.

Appendices 5 and 6 are, in essence, manuals to assist the user and they cover in detail the

steps necessary to generate the required output.

4.5 APPLICATION OF CALIBRATION RESULTS TO OTHER LOCATIONS

At the other dye test sites, neither the discharge, the rating curve, or in some

cases, the channel cross-section itself was measured. The dye tests in these reaches o f
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the liver do not provide enough data for calibration, but they can be used for determining
if the model results seem reasonable. To do this, it would be necessary to adjust the

dispersion coefficients obtained during calibration to these other locations

The model already contains the method for making local adjustments to the

dispersion coefficients At any given transect, it modifies the dispersion coefficient

based on differences between average values for the transect as a whole and velocity and

hydraulic radius in the various panels across the width of the channeL  For this purpose,
the followirrg  relationship is used by the model:

in which for the channel as a whole, Dl is the dispersion coefficient (lateral or

longitudinal), Ul is the mean velocity, Rl is the hydraulic radius and Sl is the hydraulic

gradient. For each panel on the transect, D2 is the dispersion coefficient, U2 is the mean

velocity, and R2 is the hydraulic radius The ratio of slopes was assumed to be unity for
the panels on a transect.

The calibration results themselves could be adjusted for discharge variations
using the same procedure. Thus, at Little Fort, as elsewhere, the lateral and longitudinal

dispersion coefficients  would be incmased at higher flows according to the increase in

velocity, hydraulic radius, and hydraulic gradient. The result would be a tendency to

reduce concentrations below the site of a spill at high river flows. It is probably
conservative to omit this adjustment from the modeL Neverthelesq future improvements
to the model should consider incorporating automatic adjustments to the dispersion
coefficients to account for river discharge variations as well as transect location.
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4.6 LAND SURFACE AND SUBSURFACE TRANSPORT

Transport of chemical pollutants on the land surface involves solution of

unsteady, non-uniform flow equations on a surface and isas complex as stlceam-entrained

or subsurface transport. Appendices 2C and 2D provide approximate mathematical

solutions for some of the conditions likely to be of interest. Additional work would be

necessary to extend the range of applicability of these results and to implement the

equations into an easily usable computer program. The important parameters defining the

surface movement include the viscosity and surface tension of the pollutants, the

infiltration rate of the pollutant into the soil, the land surface slope, the loading rate

from the source, and the evaporation rate of the pollutant.

Surface transport of hazardous chemicals is accompanied by infiltration into the

soil profile. Infiltration will reduce the net loading to the stream since some soils will

retain a 1aEge quantity of non-wetting liquid. Infiltration will also delay the movement of

chemicals into the stream channel as some of the spilled volume may follow the

groundwater flow into the stream. Subsurface transport is closely tied to the hydraulic

conductivity of the soil profile, the degree of saturation of the profile, the soil moisture

characteristic and the depth to the water table.

The governing unsaturated flow equation must be solved numerically for a

particular soil profile due to the complexities of the diffusivity and the unsaturated

hydraulic conductivity. An assumption of saturated conductivity leads to order of

magnitude errors in travel time and ignores the ultimately limited extent of the

subsurface contaminated volume which is permanently retained by the soiL

Vertical infiltration from the surface of non-wetting liquids is closely related to

the water content in the upper layer of the soil, which is determined primarily by recent

(i.e., immediate pre-spill)  hydrometeorological events. When the soil at the surface is

practically dry, the immobile water content reduces somewhat the effective porosity for

the pollutant movement, and the displacement will be essentially tw+phase:  pollutant

and air. When water saturation is higher, the water is partially mobile, and the

displacement process is three-phase: air-pollutant-water.
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Computer programs developed by Charles Howard and Associates Ltd.

(unpublished data) and an extensive compilation of unsaturated conductivity factors were

used to illustrate the rate at which an oil front penetrates two types of soil, silt and sand.

Figure 4.6 shows that in sand it will take several days to reach a depth of 0.3 m and in silt

the time required would be longer. These results ai% quite different from an analysis

(incorrectly) based on fully saturated permeability coefficients which would indicate

penetration in the same soils at rates up to ten times faster.

The practical implications for spills on land are:

The soil profile will permanently retain a significant quantity of pollutant.

Overland movement can be effectively retarded by providing a permeable

surface gravel pad.

The rate of penetration of pollutant

magnitude slower than suggested by

coefficients of permeability.

into the ground is an order of

calculations based on saturated

4.7 DRPINITION OF HYDROLOGICAL TERMINOLOGY

4.7.1 Initial conditions

Prior to the spill accident, the river flow and stage throughout its length is

assumed to be known. The initial conditions upon which the spill takes place are described

by the velocity and depth at all points across and down the river. These are calculated

from the river discharge, which increases in a downstream direction, and the surveyed, or

assumed, cross-sections at each kilometer. The computer program assumes that these

initial conditions do not change with time. The transport and dispersion of the spill is

superimposed upon these steady hydraulic conditions in the river.

.
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4.7.2 Steadyatate  Solution

This is the case when the source of pollution is at a steady, non-varying rate, and

continues to discharge into the river for an indefinitely long period of time. At start-up

or shut-down of such a source, the downstream concentration will increase, or decrease,

respectively with time and this temporal variation will not be detected by the

steady-state solution.

4.7.3 Transient  Solution

This is the case when the source of pollution discharges to the river at a time

varying rate, or is limited in total volume. Downstream concentrations will vary with

both time and location and the transient solution will fully describe these variations. In

the limiting case, when the pollutant dischaRes constantly, the transient solution will

give the same result as the steady-state solution. Conversely, at a large distance

downstream from the pollution source, the concentration given by the steady-state

solution wilI approximate the maximum concentration reached in the pollution plume

calculated by the transient solution. This observation suggests that the steady-state

solution can be used to identify the maximum concentrations which might be reached

downstream. The transient pollution plume cannot have concentration higher than that

reached by a steady-state pollutant discharge at the highest rate experienced during an

accident.

4.1.4 Rating Curve

The relationship between the river water level (stage) and the discharge at a

particular location is called the rating curve.
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4.7.5 Hydraulic Radius

This  is the ratio of the cross-sectional flow area to the wetted perimeter of the

river at a particular location. Hydraulic radius varies with discharge and channel shape

and it may be affected by downstream configurations which cause backwater at high flow

rates,



5.0 COUNTERMEASURES (Author:

5-l

L.B. Solsbe rg)

5.1 BACKGROUND

Countermeasures were examined to control releases resulting from railway car

accidents of ammonia, ethylene dichloride, sodium hydroxide and styrene. For each

substance, smaller spills involving several hundred litres were considered as well as larger

spills of several thousand litres entering air, land and water regimes associated with the

North Thompson River.

The approach taken was first to review the properties of the four chemicals of

most relevance to spill response and then to identify and assess the most promising

clean-up approaches and techniques according to a synthesis of the current literature. It

should be noted that the control strategies discussed are based on predictions of what

might occur and these might not ever apply to actual events. Furthermore, reference

souses offer conflicting data which were not always resolved. Therefore, eat h

accidental release would have to be investigated, as it occurred, on a case-by-case basis.

Experts would have to be consulted on the advisability of employing suggested clean-up

technologies and techniques for a specific set of circumstances to ensure safe and

efficient operations.

Nonetheless, an ordered sequence of control steps has been studied inclusive of

countermeasures systems that will likely be of relevance to some spill eventualities This

information has been organized as follows:

CONTAINMENT:

Leak mitigation and vapour control

Containment on land

Containment in water

REMOVAL:

Removal from land

Removal from water
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TEMPORARY STORAGE

TRANSFER

ULTIMATE DISPOSAL

WINTER OPERATIONS

The above format avoids the unnecessary repetition of data pertaining to the

storage, transfer and disposal of collected material for each spill into air, on land and into

water. Where treatment methods apply to discharges on land as well as into water, and

where such methods could be viewed either as removal or disposal, then such distinctions

are noted and/or repetition avoided. For similar reasons, clean-up operations under

winter conditions have been accorded a brief examination. The t rea tment  of

contaminated groundwater is discussed in conjunction with removal operations for dealing

with @lls on land.

Specific sites suitable for implementing countermeasures are not reviewed in

subsequent sections. Again, each spill situation would have to be assessed individually

according to the volume and nature of the release, its location, seasonal concerns

(including water level and flow, snow cover, precipitation, etc.) and other response

considerations. It is likely that clean-up will plloceed  directly relating to the Thompson

River where access exists, time allows for the initiation of a response and the

containment plume is amenable to t=atment. Clean-up procedures  might be possible at

such sites as the Little Fort ferry crossing, Birch Island Bridge, Avola Bridge and river

reach immediately to the north, and in proximity  to the bridge adjacent to the Blue River

landing strip. These locations are noted as possible examples only and countermeasures

should not be restricted to them alone, if indeed they are determined to be acceptable in

the first instance.
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5.2 AMMONIA

5.2.1 Containment

5.2.1.1 Leak Mitigation and Vapour Control

Fire and vapour control will likely be first priorities for discharges of anhydrous

ammonia. Dry chemical or carbon dioxide can be used to extinguish small fires Railcars

damaged and/or exposed to fi= can be cooled with water but only if this does not result in

the heating of tank contents, which could be the case for the liquefied gas Vapours can

be sprayed and knocked down with water with all contaminated water being contained.

Foam can also be used for vapour control under some cimumstances,  if this is

deemed to be practical, National Foams Hazmat NF Number 1 Foam could be tried as a

vapour suppressant to treat pools accumulating in land depressions Otherwise, and more

generally, high expansion, alkaline-resistant, surfactant (synthetic detergent base) foams

should reduce downwind concentrations. These minimize the reaction of ammonia with

water unlike low expansion foams, which add water more quickly. Hiltz and Gross (1980)

indicate, in fact, that medium to high expansion foams should reduce downwind

concentrations. Extended foam application, they contend, can ultimately induce gas

warming and buoyancy to dissipate clouds and in this way restrict downwind travel Foam

applications in high winds and aqueous film-forming foams (AFFF) are not recommended.

Whiting and Shaffer (1978) review an opposite approach which utilizes helicopter

downwash to more directly disperse hazardous vapours without first confining evaporating

liquid pools

Smaller punctures of railcars might be amenable to plugging and patching

techniques to effect temporary repairs. The feasibility of this approach for halting the

release of anhydllous  ammonia would have to be assessed in the field and is conceivably

out of the realm of possibility. The control of leaking ammonia solutions is, on the other

hand, possible when disc&e openings are involved and response can be quit kly and safely

accomplished by highly trained crews The following devices might then apply:



Edwards & Cromwell Emergency  Package

Plug N’Dike

Rockwell’s External Leak Plugging System (for holes to 20cm)

Polyester (Glad Bag) and Imid  polyester (Environment Canada, 1984b)

The Tantalum Patch Ki t  i s  not  recommended because  of  mater ia ls

incompatibility. The use of mechanical covers (membranes) to suppress vapours is also

not favourably viewed because of the impracticality of their application and the chance of

introducing an explosion hazard. Similarly, the Vetter Sealing Bag may not always be

practical to apply, depending upon the nature of the damage to the tank car, but may

afford leak stoppage in some instances

5.2.1.2 Containment on Land

It is not very likely that spills of anhydrr>us  ammonia released onto land will be

amenable to containment. Evaporization will have occurred before a response can be

mobilized and clean-up begun. Still, vapour control methods which utilize  water spray or

foams could be applicable, as discussed above, for some situations Where vapours have

been knocked down by water or where discharges of aqueous ammonia solutions are

involved, containment will be more feasible.

Earthen dykes, particularly those that are compacted and composed of high clay

content soil (bentonite,  etc.) will provide more effective containment than the use of

coarse grain or sandy materials In addition, most synthetic liner materials could be used

to render a dyke impervious. Butyl rubber offers less resistance to ammonia in this regard

(see also Storage). In a similar fashion, ammonia solutions could be halted, in theory, by

the construction of a barrier made of synthetic foam. Such products include:

Foamed Conclllete  Barrier System (MSA Research Corp.)

Froth-Pak Portable Foam System (Lusta-Foam  Products,

MSAR DikePak

Inc.)
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flowing,

The opportunities to instantaneously fabricate a foam barrier to intercept

released ammonia solution during a spill may be limited; however, it is significant

to note that the foam can be quickly applied, if needed, to form a lightweight impervious

structure, perhaps in conjunction with other means of containment, storage or other

clean-up work,

In the rural area through which railroad lines parallel the Thompson River, there

would also be little or no reason to procure the Clark Spilstopper Mat or equivalent form

of smaller sized barrier. Such devices are useful to stop entry of spilled chemical into an

opening such as a sewer, but impractical in the anticipated situations associated with the

study area. Soil surface sealing methods are also not recommended because of various

impracticalities ranging from their theoretical nature to expected interferences from

vegetation and other ground cover.

Sorbents, which both contain and remove spilled materials, are primarily

corrsidered under Removal and in the next section immediately below, Containment in
Water.

5.2.1.3 Containment in Water

Containment of ammonia spills in both small and large watercourses will not

usually be feasible because of ammonia’s high water solubility. The interception and

concomitant removal of lesser volumes of ammonium hydroxide might, in some

circumstances, be attempted. Blocking or diverting even smaller streams, however, is not

widely reported in the literature so that hardware such as the Portadam or the U.S.

Environmental Protection Agency’s Mobile Stream Diversion system do not generally

offer effective spill control  potential, The latter is not commercially available and the

approach, in any case, would not readily lend itself to the Thompson River since

unreasonably large volumes of contaminated water would have to be processed  at some

downstream point. Sorbents might have application and are considered under RemovaL
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It is likely that innovative steps will have to be devised at the spill site itself, if

a clleek  or smaller watercourse is involved. This could entail the construction of chicken

wire/posts/straw bale dams backed by peat moss to form water-permeable barriers

(Harsh, 1978). Other sorbent plcoducts  could substitute for the straw and/or peat moss a s

is subsequently suggested. Note that most commercially available sorbent booms would

not be applicable to ammonia spills although individual manufacturers should be consulted

in this regard.

Containment of ammonia spills in the Thompson River itself will not likely pmve

to be realistic based on the technology examined in this study. Treatment methods could

be considered and are reviewed in Removal.

5.2.2 Removal

5.2.2.1 Removal from Land

Subject to safety constraints, the method of choice for removing aqueous

solutions of ammonia pooling in significant quantities is direct pumping. Both smaller

transfer units (see also subsequent section) and larger vacuum systems could remove

ammonia that has not penetrated the ground. Jabsco Products (undated) recommends

against the utilization  of pumps with bronze shafts and bodies for processing ammonia

liquors as well as against PVC for anhydrous ammonia; Viton seals and impellers are

similarly inappropriate  while Neopmne  is judged to be satisfactory in this regard. Cast,

stainless 316, phenolic and epoxy pump construction are viewed favourably. Examples of

equipment that could be applied to recover ammonia, other than standard available

pumps, include:

SMALLER UNITS:

Harris Hi-Vat Vacuum

Spillvac Vacuum

LARGER UNITS:

Peabody Myers Vactor

Super Products Supersucker

Standard vacuum t iuc k



Pumping operations could also consist of drawn-down wells, and interceptor

trench, submersible pump, holding tank, secured area, etc., down-gradient fmrn the
surface zone of contamination.

A range of sorbent materials could also be directly applied to spills of aqueous

solutions of ammonia to contain and remove minor amounts The final stages of a larger
scale release could also benefit by the use of sorbents. Some vapour control could also be

simultaneously achieved although this should not be expected to be significant and would

not have a bearing on determining personnel protection needs. The following sorbents

warrant consideration :

Cellosize W P3H (hydmxyet hylcellulose)

Conwed

Absol Absorbent

Hazorb

Safestep  Sorbent

Spill Control Pillows

In a similar fashion, gelling agents could be used to immobilize aqueous solutions

of ammonia lying in depressions _ This approach is not seen to be one that would be

routinely weighed as an option because of its expense, the more direct approach afforded

by pumping  and the secondary clean-up phase which must still be conducted subsequent to

gelling. Interference from vegetation, dilution by water and the introduction  of other

contaminants also render this method somewhat questionable. Still, Industrial Services

International Inc.% Chem-Gel and the U.S. EPA’s Multipurpose Gelliw  Agent as well as

U.S. Testing Co,  II&S Spill/Clean Gelling Agent can all theoretically treat ammonium

hydroxide (Envimnment  Canada, 1984b) in smaller amounts. A decision would have to be

made on whether procurement of a gelling agent on a prespill basis were desirable. Prior

field testing is recommended to determine if gelling is feasible in terms of its practicality

and efficiency of reaction (i.e., achieving intimate contact between agent and solution,

effect of temperature, mixing requirements, etc.).
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Smectite clay in the form of Mg-montmorillonite  to treat ammonia spills falls in

between the physical sorptive processing  of sorbents and the chemical immobilization  of

gelling agents It has been suggested as a possible approach, subject to verification, by C.

Van Netten  (Solsberg and Maynard, 1986).

Insofar  as treatment is concerned, water has already been indicated as a means

which can be used to suppress vapours and otherwise dilute aqueous solutions

Containment and transfer procedures must still follow. Similarly, simple neut ralization

with dilute hydrochloric acid could also be considered either for larger spills on land or

releases into water (Harsh, 1978). Environment Canada (1984b) cites the following more

complex treatment scheme for ammonia-contaminated water:

water dilution, neutralization with HCl (pH 7.0)

gravity separation of solids

neutralization with H2S04 (pH 6.0 - 7.0)

dual media filtration, backwash to separator

ion exchange of filtrate

neutralization with NaOH (pH 7.0)

The above wastewater  treatment type of approach is obviously a more

complicated processing method that would not readily lend itself to a quick, mobile field

response. Over a longer term clean-up, such treatment  would be possible but it is

difficult to envisage a situation where other less complex methods would not first be

considered to remove spilled ammonia remaining in the environment. Air sttipping  and, to

a lesser extent, chemical oxidation are two such approaches that could offer some

remedial benefit in dealing with ammonia that had entered gmundwater,  particularly

along the Thompson  River. Steam stripping offers similar pOtentiaL

The solvent extraction system developed by Rexnord Inc. for the U.S. EPA

(Sol&erg  and Parent, 1985) is a mobile, prototype package that virtually accomplishes the

treatment prescribed by Envimnment Canada described above and also includes a soil

extraction step. However, the system is not in use in Canada, and, moreover, the
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complete unit requires the U.S. EPA-ORD physical/chemical treatment trailer for

processing  and recycling waste water. Again, its utilization is not likely not only because

of the

simple

unavailability of the U.S. system, but the stronger likelihood of selecting a more

solution to recover ammonia.

One possible means of concentrating either aqueous ammonia solutions that have

been diluted or vapours knocked down by water spray is the reverse osmosis (RO) unit

which Envillonment  Canada has helped to develop (Whittaker and Norwakiwsky,  1983).

The concentration of NH3 remaining in the permeate may still be at levels unsuitable for

direct discharge to a watercourse; however, use of the RO unit perhaps in combination

with other treatment could greatly reduce the volume

from the spill site.

of liquid required to be removed

Alternative techniques that might prove to be feasible to ameliorate the effects

of both large and small ammonia spills relate to the behaviour of ammonia in soiL

Potassium chloride solution can remove chemically-bound ammonia and can then be

treated by aeration (Environment Canada, 1984b).  Soil constituents such as illite and

vermiculite (i.e., clay minerals) can also undergo fixation reactions with ammonia to

reduce its availability. Note that excess ammonium ions can still be leached and

transported by gmundwater. In some soils, nitrification could occur to the point where

plant uptake proceeds, Generally, however, it is preferable to remove spilled ammonia to

the extent possible since it could have damaging effects despite its natural occurrence in

the atmosphere and role in the production of fertilizers  Typical of the latter is the

large-scale production of urea through  contact with carbon dioxide. Such in-situ

treatment cannot be considered since the reaction must proceed at a temperature o f

15O’C  under pressure (Muldoon and Blake, 1957).

5.2.2.2 Removal from Water

For smaller water courses, several of the methods previously discussed to cant to1

spills on land could be implemented:

Reverse osmosis

Semi-permeable peat/straw barrier

Sorbents
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Neutrdization  w i t h  HCl, NaH2P04  (also t ry  J .T.  B a k e r  neutralizing

mixture Solusoc b)

Mobile t rest ment system

Each would have to be considered in relation to the type of stream involved,

effect on un-ionized ammonia, volume of spill and other circumstances Treatment is a

less likely approach as compared to the use of physical barriers and sorbents.

Once into the Thompson River, ammonia will quickly mix into the water column

but still might reach and maintain concentrations at levels toxic to aquatic organisms for

several kilometers or more downstream. Application of sodium dihydrogen phosphate

could be attempted; however, interception of the spill and determination of p=cise

volumes to inject into the river may prove to be difficult to ascertain. Containment using

physical barriers or deflection/diversion of contaminated water will not be possible.

Clinoptilolite and other natural zeolites are ammonium-selective and have been

cited by Envillonment Canada (1984b) as a possible means of treating ammonia spills into

water although their use in the Thompson River is very likely impracticaL  The Nold

DeAerator is also noted as a possible approach, but, again, it is probably  not feasible to

use once ammonia has entered the river. Air sparging  and aeration could be accomplished

if concentrations of ammonia in the Thompson River were amenable to such treatment.

Portable air compressors and perforated piping could be tried such as the air bubbler

systems used by Alberta oil spill cooperatives. The quick response time needed to

strategically locate bubblers all but eliminates this approach as a practical one.

5.2.3 Temporary Storage

Storage of collected aqueous ammonia solutions should not pose a problem. Road

access should be planned for so that tank trucks can be used to hold and transfer liquid. A

range of flexible tanks can also be considered, if needed, including bladders, pillow tanks,

port-a-tanks, and other non-rigid containetization. These would be more practical for

areas of restricted access and where limited volumes of contaminant are involved.
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Many synthetic materials are likely to be applicable to ammonia although the

literature is somewat confusing in this regard because temperature, concentration and

hardware application all must be considered. Fisher Scientific (1986) only lists

polycarbonates to be avoided, with polystyrene and polysulfones offering less, but

adequate chemical resistance. Jabsco Products (updated) notes that Viton and PVC should

not be pump components with anhydrous ammonia while Butz (1984) specifies chlorop=ne
rubber (Neoprene) to exhibit good chemical resistance to aqueous ammonia. Both Butz

and Environment Canada (1984b)  indicate a wide range of other synthetic rubbers and

polymerics to be applicable to ammonium hydroxide. Consultation on this aspect is

advised. The literature sources cited above and the American Association of Railroads

(1984) are unaminous in pointing out metals should be avoided inclusive of galvanized

steel, copper and its alloys (bronze is usually specified), aluminum, and zinc alloys.

Insofar as the transfer and storage of liquefied ammonia is concerned, experts would have

to be called upon to manage’this more complicated procedure (see also Section 5.2.4,

Transfe d.

Other rigid wall systems might be effectively used under circumstances where

initial set-up and subsequent transfer of contents is possible:

Bulkdrum, Hoover Universal Inc.

Modular Holding Tank%  Modutank

Portable Reservoirs, Columbia Reservoir Systems (1977) Ltd.

Trenches with liners comprise a fourth approach for the temporary storage of

ammonia solutions. The materials selected for such use would be identical to those

comprising the non-rigid tanks. This approach would be more likely to be used in a large

spi 11

5.2.4 Transfer

As was pointed out in Section 2.3.1, care should be taken in selecting suitable

pumps so that transfer operations of ammonia solutions can proceed smoothly and damage

to both casing and internal components is avoided. Centrifugal pumps constructed of iron
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or stainless steel 316 are resistant

copper alloys including both bronze

fittings Anhydrous ammonia

avoided as well as Viton seals.

to aqueous solutions of ammonia. On the other hand,

and brass should be avoided in pump bodies, shafts and

requires  similar processing equipment with PVC to also be

Examples of suitable pumps include those from:

Bell & Gossett

Chemtrol

Flygt (submersible)

Fybroc Fiberglass

Gilkes

Kantro

Multiquis  Inc.

Warren Rump

Etc.

Note that the selection process should still ensure that a suitable design is used

so that, for example, the Bell & Gossett centrifugal unit should not

features bronze fittings. The Busch vacuum pump or other such pump

utilized  when ammonia vapours are involved. Experts should supervise

pumps, hoses and movement of all forms of ammonia.

be chosen that

may have to be

the selection of

Transfer hoses are manufactured specifically for ammonia service and materials

such as PVC, polyethylene, and other synthetics are sometimes used. Stainless steel

fittings are recommended whereas aluminum is subject to corrosive action (Association of

American Railroads, 1984) and should be avoided. More specifically, B.F. Goodrich

Industrial Hose (3600) composed of black rubber can be used to move anhydrous ammonia.

Gates 73B-HB hose can also be used for the anhydrous  form with a range of other hoses

suitable for aqueous am maniacal solutions Goodall also manufactures ammonia

compatible hoses (Solsberg and Parent, 1985).
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5.2.5 Ultimate Disposal

Ideally all ammonia-contaminated water should be collected and forwarded to a

waste management facility. Concent  rating solutions using reverse osmosis might

facilitate such disposal if the waste stream produced complies with applicable regulations.

In-situ treatment of spilled ammonia might also result in its ultimate disposal.

The multi-step processing scheme previously indicated in Section 2.3.1, is only likely to be

attempted at a fixed facility removed from the spill site and could be effectively used to

pllovide  disposaL It is not, however, recommended as an in-situ method. Other
approaches that might be tried insitu include air stripping and wet air oxidation (see also

Ethylene Dichloride). Such methods should first be tried on a smaller scale to determine

their feasibility. UV/ozone  is another oxidation approach that might be considered

although it is still being researched mainly as it might apply to chlorinated hydrocarbons.

Ammonia can often be effectively disposed of in landfills, particularly those

characterized  by clay soils. There is still the possibility that leaching could eventually

occur with the intrusion of water. Bentonite/cement  fixation or other similar treatment

such as the Chemfix process would allow the disposal of concentrated ammonia into a

landfill to render it more secure but the expense may not be warranted if the site is well

designed. Cementation should be avoided, since its alkalinity would drive off ammonia

gas Otherwise, a properly managed landfarming operation could provide an effective

means of introducing ammonia into the naturally occuring  nitrogen cycle if mixing with

soil, pH control, water content, etc., were all appropriately controlled.

5.2.6 Winter Operations

In winter, the snow cover should assist more than hinder clean-up operations if

access is not unduly restricted. Vapour suppression could be attempted using a snow
blower, safety permitting. Snow could similarly be used as a sorbent with contaminated
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materials being handled by font-end loaders and dump trucks to facilitate clean-up.

Dikes, lined storage areas and other systems could be improvised  in the field depending

upon the temperature and circumstances of the spill event. It is unrealistic not to expect

a range of difficulties presented by cold weather including engine start-up problems,

freezing of water solutions, etc. Where entry of ammonia into water courses is prevented

by ice cover, an obvious advantage would be gained.

5.3 ETHYLENE DICHLORIDE

5.3.1 Containment

5.3.1.1 Leak Mitigation and Vapour Control

Fire prevention  and/or control are priority actions which must be addressed when

warranted following a spill of ethylene dichloride. For small fires, foams appropriate for

halogenated, f lammable  hydrocarbons might  be  used such as  AFFF/alcohol

surfactant-based products Consultation with experts is first advised to ensure proper

selection so that quick extinguishing of fire results and vapour control  is satisfactory.

Dry chemical, CO2 or water spray can also be used. Containers should be cooled with

water and all contaminated water contained. Note that toxins are pI?oduced  as the result

of combustion.

Canada,

feasible

For larger fires, water spray/fog and foams are both recommended (Environment

1984c) along with the cooling of containers.

When safe and practical to do so, the plugging and patching of tank cars might be

to attempt by expert crews. For smaller, well-defined punctures, the following

devices could be considered:

Edwards and Cromwell Emergency Package

NRC Tantalum Patch Kit

Plug N’ Dike

Rockwell External Leak Plugging System

Vetter Sealing Bag
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Note that the Rockwell system must be used with an appropriate applicator tip

that replaces the standard PVC materiaL Also, the Vetter  Sealing Bag should only be used

when it can effect the type of temporary repair that is required.

5.3.1.2 Containment on Land

Earthen barriers could be constnrcted  when this action will halt the flow of

ethylene dichloride. Soils high in clay content are preferrable that have been compacted.

Additionally, liners should be used particularly if coarse grain materials are involved.

Chlorinated and unchlorinated PVC membranes should be avoided (derived from
Environment Canada, 1984c) while butyl rubber will also likely undergo failure upon

prolonged exposure (But z, 1984). In a similar manner, smaller spills might be controlled

on land through the use of synthetic foams when applied to construct temporary barriers

although polyurethane foam is not generally compatible with hologenated hydrocarbons

(Fisher Scientific, 1986). Such devices include:

Foamed Concrete Barrier System (MSA Reseamh Co&

Froth-Pak (Lusta-Foam Products, Inc.)

MSAR Dike Pack

Due to the quick response required for foam barriers to be strategically placed,

their lack of spill-documented usage, and the nature of the geographical area of concern,

their application is questionable. The approach, however, remains intriguing as a means

to instantly erect a barrier impervious to ethylene dichloride. As was also discussed with
regard to ammonia, the utilization of the Clark Spilstopper Mat, Sanimat or other covers

is not likely to contribute to spill control in the Thompson River area. Sorbents are

reviewed under RemovaL

5.3.1.3 Containment in Water

Containment of ethylene dichloride in water presents difficulties and it is

probable that improvisational met hods in the field will be required. Although only slightly

water soluble, ethylene dichloride sinks and dissipates according to localized hydrological

.
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conditions to possibly contaminate bottom sediments over an extended area. Therefore,

containment techniques must consider halting migrations toward or at the bottom of

water courses. The efficiency of such attempts will vary according to the cimumstances

of the spill and its size.

In smaller water courses, mechanical containment might be achievable where a

weir and overflow device can be devised so that materials transported at or towati the

steam  bed are trapped. Wider, more quiescent pool areas should pllovide  locations where

this is possible to do so and where undisturbed bottom accumulation and subsequent

removal is possible. Environment Canada (1984~)  suggests the use of sand bags to

accomplish this

An improvised barrier could also be constructed such as that discussed under

Ammonia comprised of chicken wire/posts/straw bales and backed by sorbent, peat moss

or other material. Activated carbon contained in mesh bags and sorbents that have been

weighted and positioned at the stream bottom may also achieve the same result; however,

such approaches requiFe  continuous renewal of the barrier which might result in the

substantial release of contaminant (see also Removal).

In the Thompson River, containment is likely to be less feasible although not

entirely out of the realm of possibility. Certainly, suitable sites would have to be more

selectively chosen based on seasonal flow, access, and distance from the release point. It

is conceivable that a sand bag barrier could be constructed across the width of the river

at a point where spilled material hugging the bottom would tend to deposit. Wider,

shallow dver reaches would be most suitable. A variation of this approach would be the

use of sand bags positioned in an angled line so as to deflect ethylene dichloride toward an

embayment where accumulation and removal will follow. This technique emulates surface

booming practices and takes into account the tendency of the contaminant to continue to

move along the bottom in a current in spite of a vertical plane built to impede its

progress Like conventional spill barriers, an angled configuration should reduce the

relative velocity while increasing the containment efficiency. Overflow, entrainment,

underflow, etc., might still occur if stream velocities are too high. The approach is most

suitable to try in the event of a major spill.
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5.3.2 Removal

5.3.2.1 Removal from Land

A wide variety of techniques might have application to the removal of spilled

ethylene dichloride that is confined on land or in groundwater. Simply pumping spilled

product using standard pumps and vacuum systems is an obvious approach when this is

practical and safe to do so and is a direct, uncomplicated procedure. The choice of

transfer equipment is discussed more fully in Section 3.6 with respect to materials

compatibility.

For smaller spills, or the final clean-up stages of

sorbent products could be used:

Sand, earth, other such materials

Absol

Conwed  D

Hazorb

Imbiber Beads

Safestep

Spill Contllol  Pillows

Activated Carbon Sorbents

a larger *ill,  a range of

These would immobilize the contaminant and facilitate mechanical removal,
Similarly, gelling agents could theoretically achieve the same effect; their use with

undiluted product should comprise a more efficient operation vis-a-vis the clean-up of

aqueous ammonia solutions Nonetheless, cost, effectiveness,

requi*ments  would first have to be assessed. The following

considered for use:

and secondary clean-up

gelling agents might be

Chem-Gel, Industrial Services International, Inc.

EPA Multipurpose Gelling Agent

Muck-Up Absorbent

Spill/Clean Gelling Agent
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Oxidation of spilled contaminants is widely considered in the literature although

little reference to ethylene dichloride was found. There are several such approaches,

however, that are known to have been or are being considered for the removal of ethylene

dichloride when a longer term clean-up operation of groundwater  is required of moderate

to large volume. Air stripping was tried at a recent spill in Fort Langley, B.C. but was

determined to be ineffective at concentrations above 1000 ppm. Air quality guidelines

could not be met and foaming was found to be a problem in the stripper although a final

burning step might be considered in future *ills (W hittaker, 1986).

Ozone was also investigated on a laboratory scale as an insitu oxidation
approach but was also found to have no significant effect on reducing gmundwater

concentrations (Solsberg  and Maynard, 1986). Similar results would be expected for air

sparging or injection to treat affected groundwater or soiL

A primary problem in dealing with ethylene dichloride is its tendency to

penetrate downward into gmundwater rather than to float on the water table as

hydrocarbon fuels would. This property makes it less available to treatment, leave alone

the construction of interceptor wells down gradient from the initial entry point. For this

reason, any prescribed physical/chemical treatment including oxidation might be difficult

to implement.

Surfactant injection such as the subsurface system developed by JRB Associates

on behalf of the U.S. EPA (Environment Canada, 1984a) would also likely be of limited

use. Similarly restricted in usage would be the solvent extraction system developed by

Rexnod, Inc. and the U.S. EPA (Environment Canada, 1984a) which uses a vegetable oil or

other suitable solvent of relatively low toxicity to treat contaminated soils It involves a

relatively complex process that has recently been available only in the U.S. as a prototype

requiring the EPA-ORD treatment trailer. It is worth mentioning, however, since it has
been shown to be capable of extracting spilled chemicals from excavated soils and the

recovery approach might be appropriate for some qi1l.s  involving ethylene dichloride.
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Steam stripping also holds some promise and investigations into its use to

clean-up ethylene dichloride spills have been initiated by Environment Canada (Whittaker,

1986). Wet air oxidation could also potentially treat contaminated groundwater although

thorough evaluation of its performance would first be required. The Wetox  Process has
been extensively studied by the Ontario ReseaEh Foundation while a similar unit is

commeEially  available through Zimpro, Inc. (Solsberg  and Parent, 1985). The Light

Activated Reduction of Chemicals (LARC) process and other UV-oxidizing units such as

the Westgate Ultmx process are not likely to prove to be effective (Whittaker, 1986)

although these methods are generally indicated in the literature to be able to chemically

convert ethylene dichloride to basic chemical constituents.

Both single-stage powdered carbon contactor systems and granular carbon

column systems can achieve ethylene dichloride removal from contaminated

groundwater. Environment Canada (1984c)  notes an 81% removal efficiency for carbon

adsorption of ethylene die hloride. A system such as Calgon’s  Mobile Water Treatment

Unit comes to mind; however, such units are known to function more effectively with

longer chain, non-polar compounds (Nyer, 1985). The literature typically reports on

concentrations of 0.1 to 10 ppm for similar compounds being treated and it would likely be

such amounts that would be considered for carbon treatment.

Insofar as reverse osmosis is concerned, reseamh is required to investigate the

fabrication of a new ethylene dichloride-compatible membrane (W hittaker, 1986). A

polyethylene material is likely to be used that incorporates heat sealing rather than glued

construction because of the solvent action of ethylene dichloride. Concentrations in the
100 to 1000 ppm are most likely to be amenable to such treatment rather than higher (or

lower) amounts. Viton seals and stainless steel fittings must be utilized. There is also the

possibility of an isopropyl alcohol extraction step being tried in combination with reverse

osmosis with a recycling step added, although complex processing might suffer from the

drawbacks previously discussed.

In this latter regard, the treatment of gmundwater contaminated with ethylene

dichloride could ultimately involve the development of a multi-step mobile processing

unit. Reverse osmosis, steam stripping and carbon adsorption could comprise the basic
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unit operations involved. The reseatch of mobile treatment units by the U.S. EPA has

been a relatively expensive, lengthy process, however, and it is uncertain to what extent

such work would proceed in Canada.

5.3.2.2 Removal from Water

For smaller water courses involving smaller spill volumes, sorbents are likely to

be of benefit (as previously listed). Dredging, pumping and suction devices would also be

effective where containment had been previously achieved or where a quiescent or slow

moving body of water allowed substantial concentrations of contaminant to accumulate.
Such equipment would also apply to larger spills. The recovery of sediment containing

ethylene dichloride might have to be undertaken when warranted and should be borne in
mind.

Physical/chemical treatment systems might also be of use under some

cimumstances to recover minor amounts of ethylene dichloride from smaller streams, as

well as from groundwater (as previously described), Reverse osmosis, steam stripping,

wet air oxidation, carbon adsorption, solvent extraction and combinations thereof appear

to be most promising although all such approaches  require further research, development

and/or investigation before they can be considered for use on a spill. Air stlipping,

ozonation and air sparging are less likely candidate treatment methods. Molecular sieves

could hold some promise (Whittaker, 1986).

In the Thompson River, a smaller spill will generally dissipate to concentrations

that would render recovery operations impracticaL This would depend upon the flow

conditions at the point of entry. Where larger volumes are involved or a localized,  more

confined smaller spill occurs, retrieval of ethylene dichloride might be possible.

Mechanical means including sludge handling and dredging systems could be applied to deal

with concentrations and accumulations warranting such procedures Bottom containment/

entrapment as was previously reviewed might contribute to the build-up of recoverable

quantities to enhance clean-up potentiaL A conductivity meter or other means of

locating the ethylene dichloride would likely be needed. Larger recovery systems such as
the CrisafuIli Sludge Handling System and the Mudcat  Auger Dreding Unit are not

applicable to many reaches of the Thompson River and would not likely be used as

compared to smaller, more portable hardware.
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Weighted sorbent has been previously pointed out as a possible means to

intercept ethylene dichloride moving along the river bottom. Several problems are

anticipated with this approach including fouling due to sediment loading, bypassing of

contaminant, other hydrological and contact inefficiencies associated with this

underwater technique, and the batch-process nature of sorption Still, a strategically

located sorptive barrier that is well configured and incorporates a selective sorbent

material might function under some circumstances to mitigate the effects of a spilL The

concept would have to be reviewed and tested before it could be recommended as a means

of spill control.

Physical/chemical treatment will not generally prove to be practical for use on

spills into the Thompson River. Only in situations where the lengthier set-up time

requinzd  would still allow for processing of significant quantities of ethylene dichloride

would the approach be warranted, In any case, it is envisaged that the main purpose of

any treatment unit would likely be as a concentrating or disposal step as used in

conjunction with a containment device and/or a mechanical removal procedure. There

still remains the problem of selecting and engineering such a system to suit the needs

according to local conditions (concentrations, pH, organics,  temperature, etc.)

5.3.3 Temporary Stow

The storage of collected ethylene dichloride and contaminated materials can be

readily accomplished using a wide variety of devices. Tank true ks, trenches, flexible

containers and rigid-wall units could all be applied under appropriate circumstances to

hold recoverables Closed containers are preferable where vaporization  will occur. Since

sediments are likely to be involved, however, storage must be planned for that still allows

the transfer of abrasives or their subsequent removal once held on an interim basis

Consultation of several reference sources (Environment Canada, 1984c; Butz,

1984; Environment Canada, 1984a; and BDH Chemicals Canada Limited 185) reveals the

following information on materials compatibility:
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Generally, natural rubbers should be avoided as well as some synthetic materials

including Neopmne, nitrile and butyl rubbers, Bypalon  (chlorosulfonated  polyethylene),

CPE (chlorinated polyethylene), EDPM (ethylene propylenediene monomer), and PVC.

Rigid steel and flexible polypropylene containers (or liners) would be suitable for use.

5.3.4 Transfer

Many standard pumps can be utilized to transfer a halogenated hydrocarbon such

as et hylene die hlo ride. These should be designed to move a flammable liquid and/or a

liquid containing suspended solids. Environment Canada (1984~) recommends

single-suction, magnetic drive pumps incorporating a centrifugal-type of impeller with

“wet-end”  construction in steel or stainless steeL  Teflon and polypropylene units such as

those from American Pump Co., Inc. would also be suitable. Other appropriate pumps are

manufactured by (Solsberg  and Parent, 1985):

Bell 8c Gossett, centrifugal units

Chemtrol, in polypropylene

Comoran, with Teflon gaskets

Crisafulli

Flygt Submersible

Fybroc

Warren Rupp, Sandpiper

Generally, pumps should be avoided that feature synthetic rubber components

such as the sliding shoe systems manufactured by Megator Corp. Jabsco Products

(undated) recommends against the use of pump bodies and shafts fabricated fmm

phenolics and PVC as well as impellers made of either nitrile or Neoprene. At normal

ambient temperatures, Viton, asbestos and Teflon gaskets can be used.

It should also be pointed out that other safety factors can contribute to minimize

dangers:
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Avoid screw connections since these might be subject to leakage.

Use flanges at both suction and discharge ends.

Self-priming, provisions for drainage assist in safe operation and repairs,

respectively.

Transfer hoses must also be carefully selected and knowledgeable clean-up

personnel or the manufacturer should be consulted in this regard. Suitable hoses are

generally available from B.F. Goodrich, Gates and other companies. PVC, natural and

synthetic rubbers should be avoided. Environment Canada (19844 recommends the use of

flexible stainless steel and Teflon hose types.

5.3.5 Ultimate Disposal

The disposal of minor amounts of ethylene dichloride and contaminated materials

can be safely accomplished by direct ignition on sandy soils (Manufacturing Chemists

Association, 1971). Because toxic products of combustion are plloduced  and ethylene

dichloride is, in the first instance, very flammable, such procedures are not generally

recommended. Certainly, significant quantities of collected materials should be disposed

of in regulated facilities. Atomizing liquid in an approved type of combustion chamber
equipped with vent control should be undertaken or disposal by similarly controlled

incineration (see also Styrend. Otherwise, treatment systems that result in the chemical

conversion of ethylene dichloride should be considered such as certain oxidation

procedures, perhaps in a fixed facility removed from the original spill site. Rockwell

International% bromination process, Modar Inc.3 supercritical water oxidation technique,

and Zimpro Inc.3 wet air oxidation unit may prove to be useful in such disposal operations

Reprocessing of recovered liquids may also be possible while contaminated soil

and sorbents  should be shipped to a waste management facility. Liquid mixtures of

ethylene dichloride should not be allowed to enter drains or sewers because of possible

vapour ignition although the pure chemical has a low oxygen demand and will not interfere

with biological treatment (Manufacturing Chemists Association, 1971). Fixation
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and subsequent placement of a stabilized mass in a secure disposal might be possible with

contaminated sediments but this approach would have to be compllehensively  assessed to

ensure solidification/stabilization  were possible and the release of contaminant did not

occur.

5.3.6 Winter Operations

The main advantage gained in the winter clean-up of an ethylene dichloride spill

relates to colder temperatures This would lower the rate at which evaporization  occurs

while reducing the likelihood of ignition. It is a significant criterion particularly with

regard to the potential fire hazard in view of ethylene dichloride’s flash point of 16’C

(open cup method). The -35.8’C freezing point will seldom be a factor, but if reached

would necessitate the use of solids handling equipment.

AS with ammonia spills, machine-blown snow could be used to knock down

vapours, however, a low water solubility means that snow would not be an effective

sorbent. Snow and ice barriers might be constructed in situations where response time

and the circumstances permit the interception or containment of released materiaL

Otherwise, winter clean-up will require normal practices common to any field

operations which assist personnel and-equipment to function welL  Storage, transfer and

removal of ethylene dichloride should usually be possible. Further advantages include the

lower probability of contaminant entering either surface or groundwaters at subfreezing

temperatures although snow could restrict the use of some vehicles such as vacuum trucks.

5.4 SODIUM HYDROXIDE

5.4.1 Containment

5.4.1.1 Leak Mitigation and Vapour Control

No fiE hazard is presented directly by sodium hydroxide but water contacting

solid could produce sufficient heat to ignite corn bustibles (Association of American
Railroads, 1984).
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a voided.

Vapours should not pose a hazati although inhalation of particulates  must be

Reqiratory  protection, goggles and rubber boots, gloves and outerwear might all
be required depending upon the conditions of the will (see emergency guided.  Wetted

sodium hydroxide might also generate hydrogen gas with some  metals including chromium,

magnesium, bronze, brass, zinc, aluminum, tin, lead, etc. and this should be borne in mind

because of the potential explosion hazard.

For smaller punctures, temporary repair could possibly be effected by a variety

of devices when aqueous solutions can be so contained:

Edwards & Cromwell Emergency Package

Plug N’ Dike

Vetter Sealing Bag

Rockwell External Leak Plugging System (Hypalon  rubber coating must be

part of applicator tip)

The NRC Tantalum Patch and other devices susceptible to strong caustic

solutions must be avoided.

5.4.1.2 Containment on Land

A 50% sodium hydroxide solution spilled into coarse grain soils will likely

penetrate too quickly for any containment action to be initiated for short-term controL

In other situations, when quick response allows, earthen barriers could be constructed to

effectively contain liquid contaminant. These should be formed from soil with a high clay

content and compacted. Most synthetic membranes could be used as liners although PVC

will likely deteriorate upon prolonged exposure to sodium hydroxide (Jabsco Products,

undated; Fisher Scientific, 1986). Water saturation of any earthen dikes used should be

avoided. Foamed concrete barriers relying on polyurethane foam are also not likely to

prove effective (derived from Fisher Scientific, 1986) although the likelihood of utilizing

such a temporary barrier system is, at best, a remote possibility.
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For the longer-term control of a liquid sodium hydroxide spill, the Bentonite soil

sealing  system manufactured by Avonlea  Mineral Industries Ltd. could theoretically

provide sub-surface containment. Its implementation along the Thompson River is not

probable in view of other more feasible countermeasures alteratives. Similarly, smaller

containment devices conceived to block small openings such as the Clark Spilstopper Mat

and Sanimat should be inert to sodium hydmxide,  but are not likely to pmve to be
generally usefuL  A range of sorbents could be used to contain and remove spilled solution

and these are discussed under Removal. Interceptor trenches and wells might also assist
in containing spillages of liquid solutions of sodium hydroxide. Gelatinous 73% solution

and the NaOH solid format do not generally present containment problems when spilled on

land.

5.4.1.3 Containment in Water

Once sodium hydroxide has entered a waterway, its containment will be unlikely

because of its propensity to rapidly dissolve, sink and mix. Damming or water diversion

could be attempted for smaller water courses although problems in implementing such

methods are foreseen for most situations Semi-permeable barriers, which allow the

flow-through of water, will likely be of very limited use. In this regard, sorbents could

have some application to remove small amounts of contaminant, but a very inefficient

operation is expected (see also Removal).

Water dilution could be tried or neutralization methods and these approaches are

more fully reviewed under RemovaL

In most reaches of the Thompson River, once sodium hydroxide has contacted the

water, mixing, neutralization, and diersion should probably be encouraged rather than

containment methods.
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5.4.2 Removal

5.4.2.1 Removal fern Land

For many spills on land, of both small and large pmportions, pumping aqueous

solutions of sodium hydroxide should be possible using equipment suitable for caustic

service. Basically, bronze, phenolic and PVC pump bodies and shafts should be avoided as

well as nitrile and Viton impellers and seals (Jabsco Products, undated) although different

solution strengths and temperatures dictate materials compatibility (see also Transfer).

Vacuum trucks and/or small, portable pumps could be used for product recovery.

Solid forms of sodium hydroxide and gelatinous 73% solution should be promptly

recovered using mechanical removal techniques prior to precipitation occurring. Access,

terrain, spill volume, etc., will determine whether or not font-end  loaders, graders,

scrapers, shovels, and other means can be used in the clean-up. Note that corrosion of

steel will occur to some extent and should be expected or avoided as warranted.

For smaller releases on land or the final clean-up stages of a langer  spill, various

sorbent materials could be applied to contain and remove liquid sodium hydmxide.

Naturally occurring or other available substances could be utilized including sand, earth,

smectite, clay, fly ash, cement powder and vermiculite (Association of American

Railroads, 1984d). Commercially available sorbents which will take up hydroxice  include

Absol, Hazorb, Safestop, Spill Control Pillows and Spill Clean (derived fern Solsberg  and

Parent, 1985). The spent sorbent must then be mechanically retrieved with due attention
paid to the safety of the operation. See also Section 4.3.2, Removal ftom Water.

Chem-Gel  and other gelling agents might have application to agglomerate and

control  the spreading of hydlloxide  solution and thus assist in its subsequent mechanical

removaL  This approach requires reseamh  as concerns the volumes involved, temperature

effects, expense, broadcasting  method, mixing requi=ments  and efficiency. Moreover, it

is somehwhat difficult to envisage the gelling approach taking precedence over more

simple, one-step pumping procedures which rely on practical, available hardware such as

pumps and vacuum trucks.
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In instances where sodium hydroxide has penetrated soils removal will be more

difficult. Excavation of contaminated material can be tried if a limited release plume has

developed. Where the migration of hydroxide through soil has been greater, neutralization

could be attempted using sodium dihydrogen phosphate, acetic acid or dilute hydllocttloric

acid. This procedure should only be implemented if the potential hazard can be lessened

through the addition of chemical agents that, by themselves, are toxic unless consumed in

a neutralization reaction.

Interception trenches and wells can also be constructed to remove contaminated

groundwater by pumping methods; however, the efficiency of this approach will vary
considerably because of the miscibility of sodium hydroxide  with water. Reverse osmosis

could be tried in lieu of pumping groundwater but with similar reservations.

Use of the U.S. EPA soil extraction and treatment trailer is unlikely for reasons

discussed previously.

5.4.2.2 Removal from Water

In smaller water courses, many of the same techniques that have been discussed

for controlling spills on land, could be attempted to deal with varying volumes of

contaminant. Damming and retaining contaminated water is one approach  that might not

always be possible, but that might, in certain situations, allow the pumping of caustic

solutions using vacuum trucks and smaller, portable systems Reverse osmosis could also

be considered as an alternate means of removing previously contained contaminant.

Sorbents could also see application to remove minor amounts of sodium

hydroxide although even a smaller, flowing water course is likely to transport spilled

material quickly downstream as it mixes and distributes throughout the water column.
Treatment, therefore, might have to be considered to ameliorate the effects of a sodium

hydlloxide  spill even in smaller water bodies. Envimnment Canada (1984d)  and Robinson

(1979) both note the potential of applying sodium dihydrogen phoqhate  as an in-situ

neutralizing  agent that avoids the possible pH effects of overdosing with acetic and
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hydrochloric acids but could possibly lead to increased algal growth. The addition of acids

as neutralizing  agents is commonly recommended, however, in many handbooks.

Environment Canada (1984d) also points out that carbon dioxide and sodium

carbonate (presumably through the addition of carbonate ions) avoid problems associated

with ove Klosing. However, more limited usage is foreseen for both agents: carbon

dioxide - because a more complicated procurement  transportation and application effort

is required, and sodium bicarbonate - due to the large quantities needed (Robinson, 1979).

J.T. Baker Chemical Company formulates a treating agent that can be applied in

paste or liquid format to neutralize an alkali spilL A pH indicator exhibits the

appropriate colour change once neutalization has been attained. Braley (1980) briefly

discusses the addition of BP Chemical’s Cellosize WPSH (i.e., hydroxyethyl cellulose) to

50% sodium hydroxide  to result in a solid rubbery residue, and perlite which can be

similarly applied to give a very stiff slurry. The latter approaches still require the

mechanical removal of the treated sodium hydroxide material and, moreover, requite

la tge volumes of agent.

Most other treatment approaches are usually reviewed in terms of their potential

to process more toxic oqanic  compounds Thus, discussions of the EPA type of mobile

trailers (Met-Pro, Dynactor, etc.) and other systems often do not make reference to

sodium hydroxide since a more simple neutralization procedure is generally involved. In

some instances, this will not be the case (i.e., more complex processing will be needed).

For example, several treatment phases might be required including the gravity separation

of solids, filtration, neutralization, followed by filtration and pH adjustment. The

processing of contaminated water would have to be carefully reviewed for each SpilL

Ion exchange could be investigated although its use in the treatment of dissolved

solids could be prohibitively expensive on a per volume basis, especially if a cation

exchange resin is utilized to produce water of high purity (Nyler, 1985). Overall,

treatment, if devised, would have to be selected based on reasons of economy,

practicality and the quick provision of environmental protection.
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In the Thompson River, physical removal Of spilled sodium hydroxide will not

likely be feasible by any means Mixing and dilution will likely occur too rapidly at most

locations. in some circumstances, where a localized spill has occurred in a swampy area

or other quiescent zone, pumping or utilization of reverse osmosis might be possible.

Neutralization with sodium di hydrogen phosphate constitutes a possible approach
if interception can be planned and intimate contact of the tmating  agent and released

substance is made. Generally, precise amounts of the agent to be added might be difficult

to ascertain. Still, a liquid solution of agent could be added using mixing and pumping

equipment as opposed to the more manpower-intensive and slower broadcasting of powder
(Robinson, 1979). Any increase in nutrient concentration is less likely to be problematic

in the Thompson River because of its significant flow. Boric acid is not recommended for

use because of potential pH problems (Robinson, 1979).

5.4.3 Temporary Storage

Commonly used steel containers can be used to store collected caustic solutions

although potential corrosion problems should not be overlooked. Rigid mild steel

containers, tank trucks, etc., can therefore be employed in a clean-up but even 50 %

sodium hydroxide can be expected to result in some consumption of metaL For 73%

solutions, stainless steel 316 and Monel alloys are useful (Envimnment Canada, 1984d).

Caustic embrittlement of stainless steel is still possible with 50% solutions if elevated

temperatures are reached (La, above 49’C).

Many metals should be avoided including aluminum, brass, bronze, copper, tin

and zinc (Association of American Railroads, 1984). Nickel would theoretically be the

preferred metal for handling caustic solutions to 480°C  but its high cost and lack of

availability limits its use. Similarly, chrome-nickel stainless would provide more

resistance, but is not always practicaL Polycarbonate, cast iron, fibreglass-reinforced

epoxy and PVC containers are not recommended for use (Jabsco Products, undated; Fisher

Scientific, 1986; and Environment Canada, 1984d).
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There is a wide range of synthetic materials that could be utilized either as

flexible containers or as liners in rigid containers exhibiting appreciable but not absolute

resistance to sodium hydroxide. Both high and low density polyethylene, ploypropylene,

polyvinylidene fluoride, Tef lon  products  and polystyrene can all be used for such

purposes  Nitrile  rubber, Neoprene and Viton tend to deteriorate in some caustic solution

strengths at various temperatures PVC should similarly be avoided particularly for

higher concentrations of caustic (Environment Canada, 1984d).  Tanks with liners and

flexible membranes suitable for holding sodium hydroxide including Port-a-Tank,

Bulkdrum  (Hoover Universal Inc.), ModuTank  Inc. tanks and Columbia Reservoir Systems

portable units. Note that trenches with appropriate liners could also be employed, if

necessary, to store collected solution on an interim basis.

5.4.4 Transfer

Pumps are commercially available that have been designed exclusively to process

caustic solutions Environment Canada (1984a  and 1984d)  specifically discuss the use of

steel or cast-iron, non-airbinding centriful pumps as having high maintenance costs and

short service life. Pumps in Alloy 20 or stainless are recommended either as gear pumps

for specific situations or centrifugal models having an open impeller, a Monel shaft and

extra deep stuffing box. Connections for steam cleaning and draining should be provided

even in portable units while clase-coupled transfer units should not be used. Graphitized

asbestos, Teflon and rubber can be employed as gasket materials Jabsco Products

(undated) recommends against bronze, phenolic and PVC pump casings and Nitrile  and

Viton impellers with Neoprene also unsuitable for some conditions The manufacturer, or

other expert advice, should be consulted prior to the selection of pumps for spill

clean-up. In this regati,  the following companies make pumps that can process caustics:

American Pump Co. Inc.

Bell & Gossett

Chemtrol

Corcoran

Crisafulli
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Fybroc

Kontro

Mamh

Megator

A variety of  hoses are also fabricated for moving sodium hydroxide.
Environment Canada (1984a)  specifies suitable hose types inclusive of natural rubber,

Hypalon,  polyethylene, polypropylene  and flexible stainless steel.  These are available

from B.F. Goodrich (Atlas, Multi-Chem 100 models, Gates (400 SB, etc., chemical hoses),

Goodall (Superlite 200/300  and other types) as well as from other manufacturers (Solsberg

and Parent, 1985).

5.4.5 Ultimate Disposal

The manufacturer or supplier should be consulted for advice on the disposal of

sodium hydroxide including its return for reprocessing. It is likely that for many spill

events, neutralization  procedures will be undertaken using acetic or dilute sulfuric o r

hydrochloric acid. Gravity separation of solids might also be required before and/or after

acid addition. Treatment of collected material could take place either at the spill site, if

practical to do so, or under the more controlled conditions of a waste management

facility. Resultant sludge could be placed in a secure landfill (Environment Canada,

198ti.

Fixation technology could also be applied to yield a more isolated waste material

through the use of cement and lime-based techniques Upon placement of the waste in a

landfill, there is the possibility of

be vulnerable to acidic solutions

management of the diwosal  site.

leaching ultimately occurring since the material could

This should be avoidable through proper long-term

5.4.6 Winter Operations

Although not found in the literature, it is conjectured that colder temperatures

and snow will influence the clean-up of sodium hydroxide spills in several ways There
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will still be an exothermic  reaction as the hydroxide solubilizes in the snow; however, heat

evolution should be less violent than in water as local melting occurs. The resultant

release should therefore be more confined because of the snow cover, but penetration

through it into the ground might occur depending upon the volume of spill, its release

point, temperature, topography and format of substance discha tgecl.  Ambient cooling

effects are likely to result in eventual solidification of released material exposed to

atmosphere. Pumping might not than be possible to recover the hydroxide but mechanical

means including scrapers and front-end loaders could be used for this purpose if

appropriate access is available.

Penetration of sodium hydroxide through ice cover on the Thompson River might

occur if a sudden, large volume dischatp;e  results from a derailment immediately adjacent

to the river. Once into the waterway, little could be done to remove the hydroxide

although neutralization  might be considered for some spill situations The lateral

spreading of solution and atmospheric/snow cooling could combine to prevent entry of

contaminant through ice into the river, particularly in the case of smaller volume

discharges Mechanical recovery could then be attempted.

5.5 STYRENE

5.5.1 Containment

5.5.1.1 Leak Mitigation and Vapour Control

Fi= polymerization  and tank rupture will be primary concerns following an

accidental styrene release. Vapours may also pose a health and safety hazard particularly

those generated from liquid pools. Flashback can occur. For smaller fires, dry chemical,

COz, water fog or foam can be used as the extinguishing agent. In large fires, water

spray, fog or foam are recommended (Environment Canada, 1984e)  although water might

be ineffective for fire control and of greater utility to cool containers and to disperse

vapours (Association of American Railroads, 1984).
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Both satisfactory vapour and fire control should be possible using a range of

foams. Expert advice should  be  sought  on  se lec t ing  e i ther  pmtein-based  or

surfactant-based foams The latter are available as high expansion types which result i n

better vapour suppression if wind speed is below 4.5 m/s (Solsberg and Parent, 1985;

Szluha et al, 1986). The protein foams are generally low expansion and more suited to fire

control  Protective clothing and gear, and respiratory apparatus should be worn as per

emergency guides, but also taking into account the cautionary notes subsequently

expressed.

Temporary repairs to railcars are possible if undertaken by trained crews. Kits

such as the EdwaIcds & Cromwell Emergency Package should not be used or other

emergency repair devices that rely upon a neoprene or other synthetic rubber plug or

sealing bag (e.g., Vetter unit). A Teflon gasket, as per the NRC Tantalum Patch Kit,

could be considered for use in halting flow from a small, disc&e  opening. Viton, a

fluoroelastomer, would also provide some chemical resistance to styrene monomer in

certain cases Jabsco Products (undated) Ecommends seeking engineering assistance with

regard to clarification of the latter.

The literature is generally confusing since rubber protective clothing is widely

recommended yet breakthrough times are listed by Environment Canada (1984e)  of one

hour for polyethylene and Viton and less than one hour for butyl and natural rubbers,

Neoprene and PVC. Polyvinyl alcohol and fluoroelastomers seem to be the most

impervious of the synthetic materials to styrene.

The Rockwell External Leak Plugging system is available with an applicator tip

fabricated fern a fluoroelastomer and therefore could be considered to control small

leakages The Plug N’ Dike relies upon polyacrylonitrile  material and might not be

appropriate for use pending further investigation.

5.5.1.2 Containment on Land

The containment of styrene spills on land should be readily accomplished if

response time allows, if its penetration of soil does not occur to a significant extent, and
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if it is determined that confining it will not result in an increased threat to safety because

of vapour or flammabilty problems. Earthen dikes comprised of compacted soil or sand

should provide effective containment. Coarse grain materials should be avoided for such

use due to their permeability. Liners, such as polyethylene, might be effective for only

limited durations, as discussed previously, and their use is therefore not generally

recommended. It is of further interest to note that some soil types could initiate a

polymerization  reaction (Association of American Railroads, 198%

Trenching could also be tried as a means to intercept either surface or

sub-surface flow of styrene if this were done so as not to exacerbate groundwater

problems. Bentonite soil sealing would produce an impermeable barrier and could be

considered where longer term spill control is necessary and the circumstances allow. The

Clark Spilstopper Mat is noted to be resistant to styrene whereas the Sanitrip cover is not

(Sol&erg  and Parent, 1985). In any case, the closure of smaller surface openings is most

likely unnecessary in the geographical area of concern.

Where temporary barrier construction is appropriate, the synthetic foam barriers

including foamed concrete,  Froth-Pak, MSAR DikePak,  etc., are known to be compatible

with styrene because of their polyurethane composition. The opportunity to use such

systems would have to be assessed for each spill situation. The use of sorbents might also

be of use in some circumstances (see Removal).

5.5.1.3 Containment in Water

Since styrene is slightly soluble in water and floats, efforts should be made to

contain, intercept and/or deflect slicks for subsequent removaL  Both improvised and

commercial devices could be used to accomplish containment.

In smaller streams, smaller volumes of contaminant could be retained through

the use of fencing, mesh or nets that were backed by sorbent materials including peat,

straw and polyurethane foam.

A dam could also be quickly constructed using clay or compacted earth with a

sub-surface culvert, piping or similar means to allow water to pass through while the flow

of floating styrene is obstnrcted  at the surface.
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Sorbent  boom could also be used to both retain and remove styrene including

products from Conwed, Dlizit,  American Boom bc Barrier Corp., SPC, 3M, etc. although

Environment Canada (1984e) recommends against the use of combustibles.

For larger volumes of spilled styrene in the Thompson River, or in smaller water

courses where appropriate, conventional oil containment barriers could be deployed to

retain spilled styrene. These should not employ PVC coatings or Neoprene external

construction, which eliminates many standard commercial products. In Canada, suitable

booms could be procured by special order through Versatech Products Inc., Navenco and

Hurum Engineering Ltd. These should feature both polyurethane boom fabric and

flotation,

Flotation is a particularly important consideration since many spill containment

barriers utilize polyethylene foam which could be subject to eventual degradation upon

prolonged exposure to styrene as it concentrates against the boom. Polyamide materials

(i.e., nylon and related polymers) might also be subject to damage as implied by the

existence of amino-type polystyrene resins, although this would have to be investigated

further. It is therefore recommended that metal chain/cable tension members and

connectors be selected over synthetics to avoid potential damage to these components.

The manufacturer should be consulted as rega& the chemical resistance to styrene of

materials such as Shelterite XR5, UniRoyal’s Paracil-020  and Ensolite, Jaton, polyesters,

etc.

Once booms are properly selected, they should be deployed so as to avoid the loss

of contaminant originating from entrainment, drainage, and boom submergence and

planing. Current will likely be the dictating factor in this regard, assuming sufficient

water depth and access are available, and stream velocities of approximately l-1/2 knots

(0.8 m/s) are not exceeded.

5.5.2 Removal

5.5.2.1 Removal from Land

Directly pumping styrene could be considered when significant volumes have
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been previously retained and a safe operation is possible. Precautions must be taken to

prevent health and fire problems. Centrifugal and gear pumps can be used constructed of

most materials other than copper alloys and phenolics (Environment Canada, 1984e;

Jabsco Products, undated). Also refer to section on Transfer. Vacuum trucks and smaller

portable transfer systems could be brought to bear on a styrene recovery operation.

Natural and synthetic sorbent materials could also be effectively applied to

immobilize and take-up sorbent for subsequent mechanical pick-up. Environment Canada

(1984e)  and the Association of American Railroads (1984) specify soil, sand, clay, fly-ash,

cement powder, peat moss, saw dust and straw to be of use. Synthetic materials could

also be used including polymerics (polypropylene and polyurethane) and cellulosic fibres

(Conwed).  Due to the solvent action of styrene and its combustibility, the application of

petroleum-based solvents might not always be advisable and requires further

examination. Imbiber beads, or similar sorbent product, would be an effective agent but

might be overly expensive when used on spills. Generally, sorbents should be considered

to remove minor amounts of material unless a broader-scale usage of soil or other

cheaper, more generally available substance can ameliorate the effects of styrene spilled

in a greater amount.

In a similar manner, gelling agents would combine with styrene and could be used

on land if this approach facilitates safe clean-up. Their expense, coupled with

alternative, more practical, direct techniques, makes their use questionable. However,

the amine carbamate gelling agent and application system developed by Lowell University

has been shown to be effective on styrene (Solsberg and Parent, 1985). Chem-Gel, the

U.S. EPA’s Multipurpose Gelling Agent, Muck-Up Adsorbent/Solidifying Agent and the

U.S. Testing Co. Inc. Spill/Clean Gelling Agent could also, theore tically, be used.

A wide variety of treatment systems could also be tried to recover styrene that

had penetrated soil and entered glloundwater.

Carbon adsorption is noted by Environment Canada (1984e)  to be capable of 55 to

97% removal rates of styrene and could be utilized in the form of the Calgon mobile

treatment system. It could also be applied to deal with smaller spills in water. Various

available means could also be implemented to regenerate the spent carbon on site.
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Air stripping, using a vertical packed column, is another possible approach. It

would requi=  on-site engineering to ensure that an efficient styrene removal operation

results, There is still the likelihood of air quality standards not being met (Whittaker,

1986). Air stripping is more effective for removing chemicals that are highly volatile (and

that display low water solubility) (Solsberg and Parent, 1985). However, a combination of

carbon adsorption and air stripping equipment could provide significant styrene recovery

as marketed by Oil Recovery Systems, Inc. (Solsbetg and Parent, 1985). It is very likely

that laboratory or small scale experimentation would be first required to test this

approach, assuming time allows for such preliminary investigation. Nyler (1985) reviews

in basic terms the design criteria and engineering details of packed towers including

construction alternatives for treating groundwater. Potential removal rates of 98 - 99%

(Environment Canada, 1984e)  cannot be overlooked.

Devices could also be used which are capable of removing floating substances in

groundwater. Materials compatibility, as previously  discussed, would have to be verified

so that susceptible synthetic rubbers and other polymerics as well as copper alloys weIle

excluded from their construction. Douglas Engineering’s Sentry system and Oil Recovery

Systems, Inc. Filter-Probe-Scavenger Units are used to create a “cone of depression” to

enhance the removal from groundwater of lighter-than-water contaminants. They provide

obvious advantages over simple trenching and pumping techniques which might not be

feasible to implement if deep penetration into soil had occurred.

Solvent extraction comprises another type of treatment listed by Environment

Canada (1984e) to be capable of removal efficiencies of grater than 93 % for styrene.

The U.S. EPA’s  complex mobile treatment systems are designed to deal with the removal

of contaminants from soil (The Rexnord, Inc. solvent extraction system) and water

(Met-Pro Coxp.  waste treatment system). They are indicative of the more complex

ewineering  that is required to design a portable contaminant processing unit and have

been available in the U.S. largely as prototype systems Solvent extraction would

therefore appear to be more costly and involve more complicated set-up then other

clean-up techniques so that its use is less likely.
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In this regard, Environment Canada (1984e)  notes a treatment scheme for

removing styEne from contaminated water. It includes the gravity separation of solids

and surface skimming as well as dual-media filtration plus carbon adsorption (if

necessary). Using available technologies to devise such chemical processing units could be

applied to either surface or groundwaters In the case of soil,  it is most likely, however,

that contaminated material will be excavated, treated and taken to a secure landfilL

Biodegradation of styrene bound in soil would occur over time buts its rate is unknown.

Other in-situ &atment  is not recommended because of styrenels  polymerizat ion

reactions.

5.5.2.2 Removal from Water

For smaller courses involving smaller volume releases of styrene, many of the

methods discussed for land-based spills would be applicable. Thus direct pumping,

sorbents and sorbent booms, gelling, carbon adsorption and air stripping could all

potentially be used, depending upon the circumstances of the spill.

Of these, the most favoured would be the physical skimming, pumping or other

means to mechanically remove floating styrene. As with any clean-up operation involving

a moderately volatile, flammable liquid, ensuring the safety of the operation would have

to be of paramount importance.

Smaller skimmers could be used that rely on a vacuum, suction and/or weir

principle of operation. The use of sorbent surface devices would have to be generally

avoided because of the suspected vulnerability to damage of the pick-up mechanism (PVC,

polypropylene, etc., discs, rope mop, belt, drum) even over relatively brief periods of

operation. Similarly, skimmers are not recommended for use that incorporate natural or

synthetic rubber components such as the Oela-III  weir skimmer, with its self-levelling

rubber bellows. All metal constmction,  except for copper alloys, is recommended. There

are many such smaller units that are commemially  available including the PEDCO,

SLURP, Skim-Pak (in stainless steel) and Megator skimmers. These should be used with a

remotely-located explosion-proof pump as discussed under Transfer. Both small and large
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volume releases could be dealt with using mechanical skimmers, with operations in the

Thompson River possible where deflection and containment of floating contaminant had

been successfully accomplished. Use of a treatment or chemical processing unit to

remove styiene from the Thompson River is not seen to be practical unless it comprises a

component operation that is required following mechanical recovery and prior to ultimate

dig>osal/release of wastewater. Air sparging has been noted as one method of rernodw

minor amounts of styrene from water (Association of American Railroads, 1984) but

styrene’s  low solubility would probably result in the placement of higher clean-up

priorities on other contaminated souses.

5.5.3 Temporary Storage

Tank trucks, railcars, drums and other rigid containers will likely be of most

practical service during the clean-up of a styrene SpilL  The use of flexible containers is

more questionable in view of the solvent action of styrene and its chemical

incompatibility with many synthetic materials. As indicated previously, polyvinyl alcohol

and polyurethane display highest resistance; Viton and polyethylene offer more limited

break-through prevention. The manufacturer would have to be consulted as to the

suitability of membranes, liners or fabrics used in the construction or make-up of interim

storage facilities including portable tanks, bladders and rigid-wall systems.

The urethane-coated Shelterite material should be acceptable, subject to

verification, and could therefore be pumhased  as a Port-a-tank or as a unitized  portable

reservoir system (Columbia Reservoir Systems (1977) Ltd.).

Should rigid-wall units be used at the spill site, these should not incorporate

components fabricated in copper and its alloys. Initial set-up must be possible as well as

subsequent access, transfer and other operational needs Because styrene monomer can

polymerize upon exposure to heat and light, safeguards must be taken to prevent this. A

temperature alarm system might be needed in hot weather (International Technical

Information Institute, 1984) because of the relatively low flashpoint of styrene of 32OC

(closed cup method) (Environment Canada, 1984e). Closed containers should be used to
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minimize the risk of vapour transport, ignition and other fire hazards Controlled venting

might then be required. It would also be important to isolate styrene ftom such materials

as oxidizing gases, chlorine and acids Modutank Inc. of Long Island City, New York

manufactures a wide range of tanks that typify the units that might prove to be of utility

in cleaning up a styrene spill (Sol&erg  and Parent, 1985).

5.5.4 Transfer

Many standard pumps can be utilized to transfer styrene. Environment Canada

(1984e)  recommends the use of double seal centrifugal pump over seal-less pumps but also

points out that a sixle-suction, seal-less magnetic drive centrifugal pump with 316

stainless “wet end’ would virtually eliminate leakage. Jabsco Products (undated)

recommends against phenolic pump bodies and shafts and lists Viton as possibly being

suitable under certain conditions as the impeller materiaL  All literature consulted note

that copper and its alloys should not be components of the pump. Provision for drainage

and flanges at both suction and discharge ends are also desirable features screw

connections should be avoided because of possible leaks.

The pumps used should also be certified to be explosion-proof and not utilize

synthetic or natural rubber O-rings, gaskets, etc. The International Technical Information

Institute (1984) warns against running the pump with a closed discharge line, presumably

because of possible heat build-up with the resultant possibility of polymerization.

Overall, the manufacturer or supplier should be consulted and comprehensive

information obtained prior to pump selection being made. Kontlo,  Warren Rupp, Wilden,

American Pump, Bell & Gossett, Gilkes, etc., all fabricate suitable transfer units

Insofar as hoses are concerned, Envimnment  C a n a d a  (1984a)  n o t e s  t h a t

fluoroelastomers,  stainless steel and Teflon can be used. There are products available

from Gates (Fluoro-Prime-T), B.F. Goodrich, etc., but the hose manufacturer should be

contacted (or styrene supplier/distributor) to ensure that both exterior covering and

interior lining are impervious to styEne; many hose types are not.



5.5.5 Ultimate Disposal

The method of choice to dispose of liquid styrene is incineration in contmlled

facilities designed for the complete combustion of chemical. wastes and other materials

The manufacturer or supplier should be consulted in this regard. Reprocessing  of

recovered styrene that has contacted soil or water is unlikely. The International

Technical Information Institute (1984) refers to *raying styrene in mist-form into a

furnace (Le., atomization)  for its disposaL The Japanese-based institute also points out

that incineration might be more readily accomplished by mixing with a more flammable

solvent. Toxic gases could result if complete combustion is not attained (Association of

American Railroads, 1984).

Should a mobile incineration unit be considered, a relatively sophisticated device

must be selected such as the EPA-ORD mobile incineration system or the Prenco

Incorporated system (Solsberg and Parent, 1985). These incinerators are capable of

processing a range of feed materials and can treat off-gases so that air quality standards

can be met. The devices are mentioned because the method results in the complete and

immediate ,  onsite  destruction of recovered wastes It is realized that the specific

hardware referred to is not generally available in Canada as working field units; however,

the approach (Le., an efficient, mobile incinerator) could be of application to deal with a

variety of hazardous material spills.

No advantage is foreseen in using more exotic disposal means such as Rockwell

International’s bromination process or wet air oxidation techniques (Zimpro, Ontario

Research Foundation3 Wetox  process, etc.). Such methods are generally applied to

destruct more

organ*metallic&

chemically complex substances such as pesticides, PCB’s  a n d

General methodologies employed in fixation technology could be applied to

styrene to render waste material more suitable for landfilL Such processing should result

in a waste that is a non-reactive and immobile solid matrix. In the case of s tyrene,

solidification would have to be carefully undertaken in view of the toxicity of vapour,

their flammability and the possibility of uncont mlled polymerization  occurr ing.
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The addition of a pozzolan  such as fly ash or cementitious material should be possible to

yield a waste product that is isolated from the environment if deposited in a secure

landfill,

Landfarming, in which biodegradation is enhanced through the management of

controlling factors such as mixing with soil, pH, water content, etc., could be tried in

view of the 70 - 100% removal efficiencies for styEne indicated by Environment Canada

(1984e)  associated with its biological treatment. The length of time required, possibility

of recontamination and difficulty with winter weather and site selection combine to make

this approach less attractive than disposal by incineration, particularly for the Thompson

River area.

5.5.6 Winter Operations

Colder weather should reduce the hazards of styrene  spills as evaporation rates

are lowered, flashback potential is reduced, and the chance of polymerization  lessens.

Mechanically blown snow could assist in the suppression of vapours. While snow would not

act as a sorbent to retain styrene, in some circumstances snow/ice barriers could be

const  rutted to retain released liquid.

Freezing of styrene can occur if the temperature falls below 30.6’C.  This would

necessitate the use of mechanical removal equipment and eliminate the possibility of

pumping discharged materiaL A more efficient contaminant removal process could thus

result, access and equipment operation permitting, particularly if the entry of styrene

into surface or groundwater is prevented because of ice cover and frozen, impermeable

ground.
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6.0 FISHERIES IMPLICATIONS

factors

In addressing  the potential implications of chemical spills on fish, two groups of

were important. The most obvious was the toxicological and behavioural response

of salmonid fish Also important was the distribution and abundance of salmonids in the

North Thompson River. Until recently, very little was known about the utilization  of the

mainstem of the river by juvenile salmonids. Though unknowns remain, it is now possible

to draw some general conclusions on presence or absence, and thus, qualitatively at least,

address the topic of impact (Section 7.0).

6.1 DISTRIBUTION AND ABUNDANCE OF SALMONIDS

IN THE NORTH THOMPSON RIVER (Author: M. Winsby)

This subsection provides a review of the distribution and abundance of important

fish species in the North Thompson River system. The review is comprised of a general

description of species present in the system, an overview of enhancement and stocking

programs, and a detailed examination of the seasonal distribution and abundance of

salmon and important resident species The latter concentrates principally on fish

populations found in the North Thompson River mainstem  and tributaries downstream

frown the C.N. Railway line. Tributaries important to fish are shown in Figure 6.1.

Information for this review is mainly from Knapp et al. (1982) and studies that

were conducted in relation to the Salmonid Enhancement Program and in relation to the

possible effects of the C.N. Railway. These studies are listed in Table 6.1.

6.1.1 Stxcies  Present

A list of species that have been identified in the North Thompson River and its

tributaries is presented in Table 6.2. Species that are important for the commercial,

recreational and/or native fisheries include: the four salmon species, rainbow trout, Dolly

Varden  char and mountain whitefish.
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FIGURE 6.1: NORTH THOMPSON RIVER STUDY AREA AND THE APPROXIMATE

UPSTREAM LIMITS OF SALMON SPAWNING.

Map adapted fern Whelen and Lister,  1985(a).

ALBREDA
SUBDlVlSON
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TABLE 6.1 STUDIES UNDERTAKEN TO IDENTIFY THE SALMONID ENHANCEMENT POTENTIAL
OF THE NORTH THOMPSON RIVER DRAINAGE AND STUDIES UNDERTAKEN TO
IDENTIFY POSSIBLE EFFECTS OF C.N. RAILWAY ACTIVITIES

1. Studies to Identify the Salmonid Enhancement Potential

Berry, and Kahl, 1982l

Hutton, et al., 1983

Scott, et al., 1982 (a)

Scott, et al., 1982 (b)

Stewart, et al., 1983

Stewart and Matthew, 1984l

2. Studies Undertaken to Identify Possible Effects of C.N. Railway Activities

Sherwood and Chorney, 1982.

Morgan and Olmsted, 1982.

Whelen and Lister, 1985(a).

Whelen and Lister, 1985(b).

C.N. Engineering, 1985.

Reid, Crowther and Partners Limited, et al., 1981.

Reid, Crowther and Partners Limited, 1982.

1 Cited in Whelen and Lister, 1985(a).
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TABLE 6.2 FISH SPECIES IDENTIFIED IN THE NORTH THOMPSON RIVER DRAINAGE

Source: Morgan and Olmsted, 1982

COMMON NAME SCIENTIFIC NAME

Salmonids

chinook salmon
coho salmon
sockeye salmon
pink salmon
rainbow t rout
Dolly Varden char

Non-Salmonids

mountain  whi tef ish
redside s h i n e r
nor thern  squawfish
sl imy sculpin
p r i ck ly  s cu lp in
longnose date
l e o p a r d  date
lake chub
peamouth chub
l a rge sca l e  sucke r
longnose sucker
bridgelip sucker

western brook lamprey

Oncorhynchus tshawytscha (Walbaum)
Oncorhynchus kisutch (Walbaum)
Oncorhynchus nerka (Walbaum)
Oncorhynchus gorbuscha (Walbaum)
Salmo gairdneri Richardson
Salvelinus malma (Walbaum)

Prosopium williamsoni (Girard)
Richardsonius  ba l tea tus  (Richardson)
Ptychochei lus  oregonensis  (Richardson)
Cottus cognatus  Richardson
Cottus asper Richardson
R h i n i c h t h y s  c a t a r a c t a e  (Valenciennes)
Rhinichthys falcatus (Eigenmann and Eigenmann)
Conuesius plumbeus (Agassiz)
Mylocheilus courinus (Richardson)
Catostomus machrocheilus Girard
Catostomus catostomus (Forster)
Catostomus columbianus (Eigenmann and
Eigenmann)
Lampetra  r ichardsoni  Vladykov and Fol le t
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The four salmon species that utilize the North Thompson River drainage

(chinook, coho,  pink and sockeye) are anadromous; the resident form of sockeye (kokanee)

occupy lakes in the drainage but have not been reported in the mainstem  area (B. Ghan,

personal communication). The Dolly Varden char, mountain whitefish and rainbow trout

reside in the system throughout their lives. Steelhead trout (the anadromous form of

rainbow trout) occur in the Thompson River, but have not been recently reported in the

North Thompson River (spawners were reported for the Barriere River, Louis Creek and

Lemieux Creek in the late 1940’s and early 1950’s;  Brown et al., 1979).

6.1.2 Enhancement and St&ding  Programs

Tributaries in the North Thompson River basin were examined intensively during

the early stages of the Salmonid Enhancement Program. A summary of opportunities for

enhancement identified by the Enhancement Opportunities Subcomittee  (1983) are listed

in Table 6.3. In the fall of 1984, a pilot hatchery was constructed on the Clearwater

River and chinook eggs were obtained from the Clearwater and Raft Rivers and coho  eggs

were obtained from Lion Creek. Fry and smolts were subsequently released to the

original streams. In 1985, the facility was expanded. The egg capacity and fry release

projections for the expanded facility are: (C. Mackinnon, personal communication)

Species

Chinook Salmon

Stream Eggs Fry Releases

Clearwater/N. Thompson 2 million 1.6 million
Rivers
Finn Creek 500,000 400,000

Coho Salmon Clearwater River 3OO,OOO 240,000
Raft River 100,000 80,000
Lion Creek 200,000 160,000

(Note that 200,000 F’inn Creek chinook eggs are to be delivered to another

hatchery (Chilliwack), which means only 240,000 fry will be released locally.)
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TABLE 6.3 SALNONID  ENHANCENENT  OPPORTUNITIES IDENTIFIED FOR THE NORTH
TEOMPSON RIVER DRAINAGE

Source: Enhancement Opportunities Subcommittee, 1983

STREAM

Clearwater

Finn Creek

Lion Creek

Blue River

Albreda

Avola

Raf t

Mahood

Dunn

Lemieux

B a r r i e r e

Louis

N. Thompson
m i n o r  t r i b u t a r i e s

ENHANCEMENT OPPORTUNITIES

1.

1.
2.

1.

1.

1.
2.

1.

1.

2.

2.

1.
2.

1.
2.
3.

1.
2.
3.

1.
2.
3.

1.

Expansion of  SEP pi lo t  hatchery  fac i l i ty .

Centra l  convent ional  hatchery.
S t r e a m  r e h a b i l i t a t i o n .

S m a l l  i n c u b a t i o n  a n d  r e a r i n g  f a c i l i t y .

M i n o r  f a c i l i t y  o u t p l a n t .

S a t e l l i t e  p l a n t i n g s .
S t r e a m  r e h a b i l i t a t i o n ,

Smal l  project .

Examined as  poss ible  locat ion for  major  convent ional
f ac i l i t y ,  b u t  r e j e c t e d .
S a t e l l i t e  t r a n s p l a n t s  a n d  c o l o n i z a t i o n .

C e n t r a l  f a c i l i t y .

Minor hatchery.
S a t e l l i t e  transplants/utilization o f  l a k e .

Placement of incubation boxes.
Summer flow control using lake storage upstream.
E x a m i n e d  f o r  s a t e l l i t e  t r a n s p l a n t  p o t e n t i a l ,  b u t
rejected on basis of low summer flows.

Hatchery incubat ion a lone or  wi th  rear ing.
Sockeye spawning channel.
Fertilization of  Barr iere  Lake.

P i l o t  h a t c h e r y , but  requires  groundwater .
S a t e l l i t e  t r a n s p l a n t s .
S t r e a m  r e h a b i l i t a t i o n :
f enc ing .

smal l  demonst ra t ion  projec t ;

G e n e r a l  o p p o r t u n i t i e s  f o r  s a t e l l i t e  p l a n t i n g s  a n d
c o l o n i z a t i o n .
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In addition, an experimental lakepen rearing program is being undertaken by

members of the North Thompson Indian Band on Dunn Lake (near Clearwater) for coho

(Salmonid Enhancement Program, 1984). Approximately 60,000 coho  eggs are obtained

from each of three stream systems (Barriere/Fennel,  Dunn and Lemieux), and are then

incubated in incubation boxes on Dunn Creek and reared in net pens on Dunn Lake (K,

Berry, personal communication). Fry are released the following fall in the same donor

streams.

At present, there are no stocking programs for trout, char or whitefish in the

North Thompson system (B. Chan, personal communication).

6.1.3 Seasonal Distribution and Abundance of Salmon Species

The seasonal distribution and abundance for the adult and juvenile stages of

chinook, coho, pink and sockeye salmon are described below. The timing of adult and

juvenile migration is also described. Salmon escapements to the North Thompson River

and major tributaries are presented in Table 6.4.

6.1.3.1 Chinook Salmon

1. Distribution and Migration Timing

a) Adults

The approximate upstream limit of chinook spawning in the North

Thompson River is shown in Figure 6.1.

Chinook salmon spawn in the North Thompson mainstem  and in t e n

tributaries (Table 6.4). Apart from the mainstem, the Clearwater River

and Finn Creek support relatively large escapaments.  However, neither of

these tributaries is crossed by the C.N. Railway. Five tributaries that

support chinook salmon are crossed by the railway (Blue River, Lion Creek,

Dunn Creek, Barriere  River and Louis Creek).



TABLE 6.4 RECENT SAulow ESCAPMlEMlS TO THE NORW THCMPSOU RIVER AND UAJa TRIWlARlES (1969-1978;  1979-1983)

SOUrCe: Knapp, et al., 1982; Nhelen and Llster, 1985

CROSSED 8V
OR PARALLEL CHINOOK Cal0 SOCKEYE PINK
TO C.H. 1%9- 1%9- 19690 1969.
RAILWAY 1978 1979-1983 (RANGE) 1978 1979-1983 (RANGE) 1978 1979-1983 (RANGE) 1978 1978-1983 (RANGE)

ALBREDA  SIRIDIVISION

Albreda River Yes
Blue River Yes 10 (O-20)

129 520 (200-1000)
310 400 (300-600)

Finn Creek No
Lion Creek Yes
Tuntum Creek No
Wire Cache Creek Yes
Reg Chrfstfe Creek No
Raft River No
Clearwater Rfver No
North Thompson Rfver Yes
Mann Creek No
Dunn Creek Yes
Lemfeux Creek No
Barrfere River Yes
Loufs Creek Yes

580 720 (425-1000)
26 5 (O-15)

190
1980
1650

25
30
94

225 (175-375)
3ODO (1500-4000)
1850 (750-2500)

4 (O-12)
2 (O-10)

10 (O-15)
40 (O-100)
70 (20-150)

110
1210

28

20
54Q

1500
loo0

50
468
800
557
loo0

130 (15-450)
700 (25O-l200)
20 (O-50)

100 (25-150)
10 (5-15)

150 (90-250) 4168
230 (100-400)
150 MO-300) 362

20 (O-45)
400 (210-550)
330 (l&o-550)
415 (120-800) 1335
800 (2OO-l4DO)

5 (O-15)

2800 (87003DDO)
5 (O-18)

360 (o-1010) 150 325 (40-860)

6500 (1140-16000) - -
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2.

Knapp et al. (1982) estimated that downstream from the Clearwater River

94% of the spawning took place in the North Thompson mainstem, while

upstream from the Clearwater River (and including in the Clearwater

River) approximately 2% of the spawning took place in the mainstem.

Brown et al. (1979) indicate that spawning in the North Thompson

mainstem  occurs mainly between Little Fort and Blackpool (located near

the mouth of Mann Creek).

The distribution and timing of major spawning events in the North

Thompson River and adjacent tributaries is shown in Table 6.5. Two run

timings are evident: an ltearlyV1  run having peak spawning in early August

(Finn Creek and Raft River) and a “late” run having peak spawning in

September (all streams downstream from the Raft River). The estimated

time of adult migrant passage at two locations along the North Thompson

mainstem  (McLure  and Birch Island) are shown in Table 6.6.

b) Juveniles

Most newly emergent chinook fry produced in Thompson River tributaries

appear to migrate to the North Thompson River mainstem  for rearing

(Stewart et al., 1983). The timing of downstream migrations are shown in

Table 6.5. Within the North Thompson mainstem, chinook rearing appears

more concentrated downstream from the  C lea rwa te r  R ive r  by

August/September than upstream of the Clearwater River (Figure 2;

Whelen and Lister, 1985a). Whelen and Lister (1985a)  captured most

yearling (l+) chinook in June (1984) at North Thompson mainstem sampling

locations.

A bundance

a1 Adults

The sizes of spawning escapments  to the North Thompson River drainage

are summarized in Table 6.4.



TABLE 6.5 ADULT MD JUVENILE CHINODK  MI6RATIDU  TIHIH6  IY THE NORTH THW’SON  DRAIN&E

Sources: Reid, Crowther  and Partners Ltd. et al., 1982; Bvwn et al., 1979; Stewart et al., 1983

ADULT MIGRATION AND SPAWNING JUVENILE MIGRATION*
AGE 0+ AGED l+MIGRATION

STREAM YEAR START PEM END
SPAWNING

START PEM END YEAR- - START PEAK END START PEAK END

Finn 1947-1978 Jul.25 Aug. 10

Jul.21 bug l 4

Aug.15 Aug.30

Aug.13 Sep.2

Aug.25 Sep.10

Sep.5 Sep.20

Aug.25 Sep.10

Aug.5 Aug.20

Aug.15
Aug.22

Aug.30
Sep.9

Aug.5 Aug.10 Sept.5

Aug.24

Sep.15

Sep.19

Oct.15

Oct.5

Sep .25

Sep .25

Oct.5
Ott .2

1982

1981

1982

1981

1982

1982

1982

1982

Before RaY 1
Apr.22

Before Apr.18
Apr. 3

Before May 16
Apr.7

Before Apr.20
Apr.3

Before nay 22
Apr.8

Before -
Apr.10

Before -
Apr.10

Before -
Apr.10

u9y 14

May 7

Jun.2

Jun.11

Jun.2

Early
June

Early
June

Early
June

May 21

Apr.27

-

-

Apr.10

May 15

w 1

Aug.30

hY 4

Jul.24
cn

I

Jul.24 =I

Apr.28

Jul.22
Aug.20

Before
Apr.22

Apr.10

Apr.13

Apr.14

Apr.14

Apr.20

Before
Apr.10

Apr.22

Apr.27
Apr.12

Aug.20

Sep.13

-

Sep.24

1981 Jul.24 Aug.8

Raft 1947-1978 Aug.25 Sep.5

1981 Aug.23 ’ Sep.5

Cl earwater 1947-1978 Sep.15 Sep. 25

Mahood 1970-1978

Dunn/Joseph -

Sep.1 5 Sep. 25

Lemfeux

Barriere 1947-1978 Sep.5 Sep.15

LoUiS 1947-1978

Mainstem  . 1947-1978
N. Thompson 1981

Aug.15

Sep.5
Aug.28

Sep.5

Sep.15
Sep.15

1982* Apr.17 Jul.12
1981+* Before Mayl-2

Apr.3

* "Before" indicates fish were captured the ffrst day of field trapping, which was the date shown in the table.
** 1982 - At Barrlere; 1981 - At Little Fort.



TARLE 6.6 ESTIW-ES OF ADULT CHIMMK  MIGRATION TIHW6  AT MCCLURE AN0  BIRCH ISLAJB, WORTH TMCW'SON  RIVER'

source: Reid, hither and Partners Ltd. et al., ls2

STOCK
TIMING SPMNING  STREAM

EARLY RUN Finn Creek

LATE RUN Raft River

Clearwater River

Mahood  River

Barriere River

Louis Creek

N. Thompson
River mainstem

RIVER TRAVEL RIVER TRAVEL TIE
DISTAMCE TIME FROM DISTANCE FROM BIRCH TIMING AT BIRCH ISLAND
FRDM MCCLURE TO ESTIMATED DATES OF PASSAGE FROM ISLAND TO ESTIMATED DATES DF PASSAGE AT

HCCLURE STREAM AT MCCLURE BIRCH ISLAND STREAM BIRCH I SLAND
(b) (Days) Start Median End (km) (Days) Start Median End

180 9 Jul.16 Aug.01 Aug.16 89 5 Jul.21 Aug.5

lD% Jul.22 - 90% Aug.11 - 10% Jul.26 -

95 3 Aug.12 Aug.27

79 2 Aug.24 Sep.08

119 3 Sep.02 Sep.17

19 1 Aug.24 Sep.09

15 1 Aug.04 Aug.19

Sep.11 -

Sep.23 -

Oct.02 -

Sep.24 -

Sep.03 -

Sep.12 -72 2 Aug.13 Aug.28
(Average)
Weighted Mean Median - Sep.03

10% Aug.16 90% Sep.19

Aug.20

90% Aug.15
m
I
P
P

1
Based on migration rates of 19 km/day and 37 km/day for early and late run chinook respectively.
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FIGURE 6.2: DISTRIBUTION AND RELATIVE ABUNDANCE OF JUVENILE CHINOOK

SALMON, NORTH THOMPSON MAINSTEM, 1984.

Numbers above bars indicate the number of sites sampled in each C.N.
construction section.
Source: Whelen and Lister (1985)

MEDIUM  WATER LEVEL
(AUGUST/ SEPTEMBER)
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b) Juveniles

The relative abundance of chinook juveniles along the North Thompson

River mainstem in June/July (high water level) and August/September

(medium water level), 1984, is shown in Figure 6.2. These data suggest an

increase in juvenile density below the Clearwater R ive r  by

August/September. Stewart et al. (1983) estimated the fry densities in ten

streams, two of which (Joseph Creek and Barriere River) are crossed by the

C.N. Railway and one is the North Thompson

these streams are shown in Table 6.7. These

were captured in the tributaries and fry were

tributaries.

mainstem. The densities for

data indicate that no smelts

captured only in April in the

Stewart et al. (1983) also estimated the number of fry migrants (O+) over

the spring period (1982) to be:

Finn Creek 810,000

Raft River 150,000

Clearwater River 2,900,000

Joseph Creek 20,000

Lemieux Creek * 1,600

Barriere River 7,100

N. Thompson River 1,200,000

Stewart et al, state that the migrant data must be interpreted with caution

because errors in the estimates could have resulted from assumptions about

the adequacy of sampling methods used (inclined plane traps). They further

note that the estimates for the North Thompson mainstem  (obtained near

Barriere), in particular, are likely underestimates given the 50 km distance

between the spawning areas and sampling location. Reliable estimates of

the number of smelt (l+) migrants were not obtained because f i e ld

sampling began after the onset of downstream migration. Scale analyses



TAME 6.7 CHINOOK SAlMoW  DENSITIES (FISH/.*)  IN MDRTH  MOM’SDN  STUDY STREAMS  DURIffi 1982

Source: Stewart, et al., 1983

CHINOOK SMOLTS CHINOOK FRY

RIVER REACH (KM) APRIL MAY JUNE JULY APRIL MAY- - - -

Joseph Creek Nouth to 7.5 0 0

North Barriere River Mouth to 5.0 0 -

North Thompson River 1) Mouth to 56.4 .059 0

2) 56.4 to 96.4 .024 0

3) 96.4 to 102.0 - -

4) 102.0 to 145.8 0 .018

0 ,027 0

0 .019 -

0 0 .137 ,053

0 .003 .020 ,307

0 0 .oOB

JUNE JULY

0

0

.OlO

0

0

.224

,076

.Oll
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of returning adults indicate that 94-978 were fish that reared in freshwater for

at least one year (Scott et al., 1982aL Salmonid enhancement activities at the

Clearwater Hatchery (described

during spring of 1.6 million  fry

and 240,000 fry to Finn Creek.

6.1.3.2 Coho Salmon

1. Distribution and Migration Timing

a) Adults

in subsection 6.1.2) will mean the annual release

to the Clearwater and North Thompson Rivers

The approximate upstream limit of coho  salmon spawning is shown in

Figure 6.1.

Coho  salmon are reported to spawn in the North Thompson mainstem  and

14 tributaries (Table 6.4). Important tributaries include the Albreda River,

Blue River, Lion Creek, Dunn Creek, Lemieux Creek, Barrier River. Of

these, only Lemieux Creek is not crossed by the C.N. Railway line. Brown

et al, (1979) indicate that most North Thompson mainstem  spawning occurs

between Little Fort and Blackpool (near the mouth of Mann Creek).

Recently, coho  spawning has also been observed in three creeks near

Thunder River (Pyramid Creek, Bone Creek, and an unnamed creek)

(Whelen and Lister 1985b). The distribution and timing of major spawning

events in the North Thompson River and adjacent tributaries are shown in

Table 6.8. Generally, peak spawning occurs’ in mid November. The

estimated time of adult migrant passage at two locations along the North

Thompson mainstem  (McClure and Birch Island) are shown in Table 6.9.

b) Juveniles

Unlike the chinook juveniles, many coho  appear to overwinter in tributaries

as well as the North Thompson mainstem  (Scott et al., 1982; Whelen and



TABLE 6.8 ADULT AND JUVENILE Cm0 MIGRATION TIMINC  IN THE NORTH THoclpSON  DRAIYAGE

Sounes  : Reid, Crouther  and Partners Ltd. et al., 1982; Brown et al. 1979; Stewart et al., 1983

STEAM

Albreda

Blue

Finn

Lion

Tuntu

Reg Christie

Raft

Clearwater

Mann

1947-1978

1952-1978

Dunn/Joseph

Lmieux

1947-1978

1947-1978

Barriere 1947-1978

Louis 1947-1978

N. Thompson 1947-1978

ADULT MIGRATION AND SPAWIJING
MIGRATION SPAWN IN6

YEAR START PEU( END START PEAK END- -

1947-1978 Oct. 25

1973-1978 act .25

1947-1978 Aug.25

1947-1978 act .25

1968-1978 Oct.25

1952-1978 Oct.15

1947-1978 Oct.25

Oct.15

Oct.15

Oct.15

Oct.25

Oct.15

Oct.15

Oct.15

-

-

0

Nov.10

Oct.30

Oct.30

Oct.30

Nov.10

Oct.30

Oct.30

Oct.30

Oct.25 Nov.5

Nov.5 Nov.15

Nov.5 Nov.15

Oct.25 Nov.15

Nov.5 Nov.15

Nov.5 Nov.15

Nov.5 Nov.15

Nov.5 Nov.15

Oct.25 Nov.5

Nov.5 Nov.15

Nov.15 Nov.25

Nov.5 Nov.15

Oct.25 Nov.15

Nov.5 Nov.15

Nov.25

Dec.5

Nov.25

Nov.25

Nov.25

Nov.25

Dec.5

Dec.5

Nov.25

Dec.5

Da.15

Dec.5

Dec.5

Dec.5

JUVENILE MIGRATION
AGE D+ AGED l+

YEAR START PEAK END START PEAR-- END

0 0

1982 May 23 Jul.17 Jul.24
1981 Apr.28 Jul.1 Jul.5

- -

-

Apr.27
Apr.9

1982 Apr.16 Jun.30 Jul.6
1981 Before Jun.29-30 Jul.5

Apr.3

1982 Apr.16 -

Apr.30
Apr.9

1982 Apr.19 May 11 May25 May 11

1982 Apr.15 - Apr.15

1982 Apr.22 - Apr.23

1982* Apr.26 - -
1981** Apr.8 May 1 Jul.15 Apr.5 Aug.

Hay 1
Aug.3'0

m
I
P

May 4 cn
Aug.9

Apr.25 -

May 19

Apr.24 Jun.16

Jun.30

May 15

t Indicates fish were captured the first day of trapping.
tt 1982 - At Barrlere; 1981 - At Little Fort.



TABLE 6.9 ESTIMTES  DF ADULT CW NI6BAlIocI  TIIIIWG  AT llcCl.uE  ABD  BIUZH  ISLMD,  rWmr THapSDB  RIVER’

SOUVW: Beid, CrarUnr  and Partners Ltd. et al ., 1982

SPAWING  STREAM

Albreda River 156 16
Blue River 103 10

Finn Creek 89 9
Lion Creek 74 7
Turn  Turn Creek 60 7
Reg Christie Creek 19 2

Average for Streams above
Birch Island

RIVER TRAVEL RIVER TRAVEL TIE
DISTABCE  TIE FROM DISTANCE FROn  BIEH TIMING AT BIRCH ISLABD

FROU MCCLURE TO ESTIUATED DATES OF PASSAGE FROM ISLAND TO ESTIUATED DATES W PASSAGE AT
ClcCLURE STREAM AT MXLURE BIRCH ISLAND STREAU BIRCH ISLAKl

(kr) (Days) Start Median End (knl) (Days) Start Median End

Sep.19 Oct.04 Oct.19
Oct.16 Nov.01 NW.16
Aug.16 Sep.01 Sep.16
Oct.Oe Oct.23 Nov.07
Oct.19 Nov.03 Nov.18
Oct.13 Oct.28 Nov.12 d\

I

Weighted Mean Median Oct.16
p

- 4

103 10 Aug.11 Oct.11 Nov.06 101:  Sep.07 - 90% Nov.07

Raft River 95
Clearwater River system 79
Mann Creek 69
Lemieux  Creek 52
Dunn Creek system 56
Barriere River system 19
Fennel Creek 55
Louis Creek 15
North Thompson River mainstem 72

10 Oct.16
0 Oct.07
7 Oct.08
5 Oct.21
6 Oct.09
2 Oct.13
6 Oct.20
2 Oct.13
7 Oct.08

Nov.01
Oct.22
Oct.23
Nov.D5
Oct.24
Oct.28
Nov.04
Oct.28
Oct.23

Nov.16
Nov.o6
Nov.06
Nov.20
Nov.08
Nov.12
Nov.19
Nov.12
Nov.07

Weighted Mean Median Oct.23

10% Sep.29 - 9(X Nov.11

1 Based on migration rate of 10 km/day.
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Lister, 1985). Within the North  Thompson mainstem, coho  juveniles appear

to occur in similar concentrations upstream and downstream of the

Clearwater River in both June/July and August/September (Figure 6.3),

though densities appear slightly higher upstream from the Clearwater

River in August/September; (Whelen  and Lister 1985). The timing of coho

fry and smolt migrations is summarized in TabIe 6.8.

2. Abundance

a) Adults

The sizes of spawning escapements to the North Thompson River drainage

are summarized in Table 6.4.

b) Juveniles

The relative abundance of coho  juveniles at different locations along the

North Thompson River mainstem  during 1984 is shown in Figure 6.5.

Stewart et al. (1983) estimated the densities of coho fry in selected

tributaries and the North Thompson River mainstem in 1982. These are

shown in Table 6.10 for the North Thompson mainstem and two tributaries

crossed by the C.N. Railway. Stewart et al.. also estimated the standing

stock of juvenile coho in the North Barriere River during October (1982) to

be 117,566 fish. Stewart et aL also provide the follawing  estimates for (O+)

migrants:

F~M Creek 110,000
Raft River 180,000

Joseph Creek 12,000

Lemieux Creek 4,200

Barriere River 4,200
N. Thompson River 53,000
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FIGURE 6.3: DISTRIBUTION AND RELATIVE ABUNDANCE OF JUVENILE COHO
SALMON EXPRESSED AS AVERAGE DENSITY OF 0+ AND l+ FISH 1N

CONSTRUeRbN ON, NORTH THOMPSON
.

Numbers above bars indicate the number of sites sampled.
Source: Whelen and Lister (1985)

C.N. Uk C 00 (OII

ALBMOA SUSOWSJON
a&c l tvcr



TABLE 6.10 COHO SALMU DENSITIES (FISd~  IIS  MDRlll  THo)pSON STUDY ST#Ms DURIffi 1)82

Source: Stewart, et a!)., 1983

RIVER

CHIY001( SMOCTS CHINOOK FRY

REACH [KM) APRIL MY JUNE JULY a7. APRIL MAY JUNE JULY aT.- - - -

Joseph Creek Mouth to 7.5

North Barriere Creek Mouth to 5.0 0.004 - - 0 0

North Thompson River 1) Mouth to 56.4 0 0.001 0 0 0

2) 56.4 to 96.4 0 0 0 0 0

3) 96.4 to 102.0 -

4) 102.0 to 145.8 0 0.001 0 0 0

,- 0.016 -

0.006  -

0.004 0 0

0 0.002 0

0 0 0

m
I

h,
0

2.06 1.17

0.001 -

0 -

0 -
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Stewart et al. caution that the estimates for Lemieux Creek, Barriere River and

North Thompson River might be underestimates since an obvious peak in migration was

not observed over the sample period The densities of 0+ coho  are generally lower in

mainstem  areas compared to tributaries (Table 6.10; Scott et aL, 1982a; Whelen and

Lister, 1985). Scott et aL (1982a)  indicate that approximately 10% of the coho  smolts

remain in freshwater for two years.

Salmonid Enhancement  Program act ivi t ies  a t  the  Clearwater  H a t c h e r y

(described in subsection 6.1.2) will mean the annual release during spring of 240,000 coho

to the Clearwater River, 80,000 to the Raft River, and 160,000 to Lion Creek. Similarly,

the activities by the North Thompson Indian Band Community Project at Dunn Lake will

mean the annual release during fall of 60,000 coho  to Fennell/Barriere  Creeks, Dunn

Creek and Lemieux Creek.

6.1.3.3 Sockeye

1. Distribution and Migration Timing

a) Adults

The approximate upstream limit of sockeye @awning in the North

Thompson River is shown in Figure 6.1.

Sockeye salmon are reported to spawn in the North Thompson mainstem

and in five tributaries (Table 6.4). Raft River and Barrier River are the
most important spawning tributaries. The Barriere River is crossed by the
C.N. Railway, the Raft River is not. Brown et aL (1979) indicate that
sockeye spawning occurs mainly between Little Fort and Blackpool (near
the mouth of Mann Creek). The distribution and timings of major spawning
events in the North Thompson River are shown in Table 6.11. Peak

spawning takes place over early September. The estimated time of adult
passage at two locations along the North Thompson mainstem (McClure and
Birch Island) are shown in Table 6.12.
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TABLE 6.11 ADULT SOCABYB HIGRATION TIMING IN THE NORTH THOIYPSON DRAINAGE

Sources: Reid, Crowther and Partners Ltd. et al. 1982;
Brown et al., 1979

STREAM YEARS
MIGRATION SPAWNING

START PEAK END START PEAK END

Finn -

Raft 1947-1978 Aug.15 Aug.30 -

Clearwater -

Bartiere 1947-1978 Aug.25 -

N. Thompson 1947-1978 Aug.15 -

-

Aug.25 Sept.5 Sept.25

-

Sept.5 Sept.15 Sept.15

Sept.5 Sept.15 Oct.5



TABLE 6.12 ESTIMTES  OF ADULT SOCKEYE WIGMTIOW  TIMING AT HCCLllRE, m THOIPSOW  RIVER’

PAWING STREAM
RIVER DISTANCE FROM TRAVEL TIE FROM

UCCLURE MCCLURE TO STREAM ESTIllATED DATES OF PASSAGE AT MCCLURE
ha) (Days) Start Median End

Raft River 95 3 Aug. 12 Aug. 27 Sept. 12

Fennel Creek 55 2 Aug. 03 Aug. 18 Sept. 03

N. Thompson R. nainstem 72 2 Aug.13 Aug. 28 Sept. 13

Weighted Mean Median Aug. 26

100% Aug. 14 90% Sept. 09

1 Based on migration rates of 35 km/day.



6-24

b) Juveniles

Most go&eye fry produced in the Raft River and North Thompson move

downstream to rear in Kamloops Lake and most fry produced in the
Barriere system rear in the associated North Barriere Lake (Knapp et aL,

1982). Stewart et aL (1983) recorded smolt densities of 0.014 fish/m 2 to
0.203 fish/m2 in the North Thompson mainstem between the mouth and a

point 96 km upstream and suggest that stream rearing might take place in
that area.

Fry migration in 1982 took place mainly over May (Stewart et al., 1983).

Peak fry migration was recorded on May 14 for the Raft River and May 22
for the North Thompson River (Stewart et aL, 1983).

2. Abundance

a) Adults

The sizes of @awning  escapements to the North Thompson River ape

summarized in Table 6.4.

b) Juveniles

Stewart et al, (1983) estimated the numbers of migmting emergent fry to
be 14,600 in the Raft River and 1.8 million in the North Thompson at

Barriers duriq spring 1982. As indicated above, they recorded smolt
2detities between 0.014 fish/m and 0.203 fish/m 2 in the North Thompson

malnstam between the mouth and a point 96 km upstream and suggest that
stream rearing for mkeye occurs in this area.
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6.1.3.4 Pink Salmon

1. Distribution and Migration Timina:

2.

The upstream limit of pink salmon spawning in the North Thompson River is

shown in Figure 6.1.

Pink salmon are reported to spawn in the North Thompson mainstem (Table 6.4).
Stewart et al, (1983) report the presence of small numbers of pink juveniles in

the Barriere River which suggests that spawning takes place in this system as
welL Pink salmon in the Thompson River basin spawn primarily in odd-numbered
years (Knapp et aL, 1982).

In 1981, adult upstream migration and @awning occurred prior to late September
until early October (Scott et aL, 1982). Juvenile downstream migration occurs

from mid April to May 6 in the Barriere River and from April 26 to May 22 in the
North Thompson River.

A bundance

Recent spawning escapements average 325 adults (Table 6.4).

6.1.4 Seasonal Distribution and Abundance of Important Beaident  Species

Sherwood and Chorney (1982) state that only

sport fish occur in the North Thompson River because
turbid. C.N. Engineering (1985) indicates that resident
streams crossed by the railway:

moderate populations of resident
the waters are generally cold and

species are found in the following

Albreda River Dolly Varden, mountain whitefish and possibly rainbow trout.

Dominion Creek Dolly Varden, mountain whitefish.

Moonbeam Creek Dolly Varden, mountain whitefish.
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Thunder River

Cook Creek

Cedar Creek

Blue River

Finn Creek

Lion Creek

Dunn Creek

Barriere Creek

Louis Creek

Dolly V&en,  mountain whitefish.

Dolly Varden, mountain whitefish, rainbow trout.

Dolly  Varden, mountain whitefish, rainbow trout.

Dolly Varden, mountain whitefish, rainbow trout.

Dolly Varden, mountain whitefish, rainbow trout.

Dolly Varden, mountain whitefish, rainbow tn>ut.

Rainbow trout.

Dolly Varden, mountain whitefish, rainbow trout.

Dolly Varden, mountain whitefish, rainbow trout.

Dominion Creek, Moonbeam Creek, Cook Creek, and Cedar Creek are small

tributaries to the North Thompson River between Blue River and Albreda River.

Dolly Varden spawning has been observed in Lion Creek (Scott et aL, 1982b)  and

in Finn Creek and North Blue River (B. Chan, MOE, personal communication cited in

Whelen  and Lister,  1985b).  Mountain whitefish spawn in the Thunder River and in the

North Thompson River upstream from Gosnell (B. Chan, personal communication).

Rainbow trout occur generally throughout accessible reaches of larger tributaries (B.

Chan, personal communication).

Scott and Crossman  (1973) indicate that usually Dolly Varden char spawn from

September to November, mountain whitefish spawn from late fall to early winter, and

rainbow trout spawn from mid-April to late June. C.N. Engineering (1985) indicates that

spawning in the North Thompson River occurs from August 15 to November 10 for Dolly

Varden char and that spawning in the nearby Canoe River (which flows into the Columbia

River) occurs for:

Dolly Vtien char - August 15 - October  30

Mountain whitefish - October 20 - November 10

Rainbow trout - May 1 -June 15

These data indicate that the sensitive periods for spawning and ensuing egg

development for Dolly Varden char and mountain whitefish coincide with that of salmon

(from mid-summer to spring) and for rainbow trout tends to occur later, during spring and

early su m m er.
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Rearing juveniles can be expected basically throughout the year at downstream

locations. Stewart et al. (1983) estimate rearing densities and standing stock for rainbow

trout (October 1982) in the accessible area of Joseph Creek to be 0.006 fish/m 2 and 1,138

fish, respectively, and in the accessible area of the North Barriere River to be 0.121

fish/m2 and 94,209 fish, respectively.

These data indicate that the sensitive periods for spawning and ensuring egg

development for Dolly Varden  char and mountain whitefish coincide with that of salmon

(from mid summer to spring) and for rainbow trout tends to occur later, during spring and

early sum me i%

Rearing juveniles can be expected basically throughout the year at downstRam

locations Stewart et aL (1983)  estimate rearing densities and standing stock for rainbow

trout (October 1982) in the accessible area of Joseph Creek to be 0.006 fish/m2 and 1,138

fish, respectively, and in the accessible area of the North Barriere River to be 0.121

fish/m2 and 94,2@9  fish, respectively.

6.2 TOXICOLOGICAL IMPLICATIONS TO FISH (Author: D. J. McLeay)

6.2.1 Literature Review

Published literature concerning the toxicity of ammonia, sodium hydroxide,

ethylene dichloride and styrene monomer to salmonid fish in fresh water was reviewed and

summarized in the following text. Data were sought which reported median effective

concentrations (EC501 of each chemical that impaired the survival of various salmonid

fish species and life stages (i.e., eggs, alevins, swimup  fry, fingerlings, smolts, juveniles,

adults) when exposures were brief (hours, few days). Additionally, reports were sought for

each chemical in freshwater which delineated the threshold strengths which caused acute

sublet ha1 responses (e.g., fish avoidance or other behavioural reactions, stress,

histopathological effects, respiratory effects, impaired swimming performance, reduced

adaptive capabilities). Studies which reported lethal or sublethal responses of
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reqonses of salmonid fish caused by their prolonged (weeks, months) exposure to these
chemicals were not included in this review, as Such, exposures are not normally
encountered in spills to rivers The data bases seaMed  have been identified in Appendix
7.

6.2.2 EPS Bioassay Tests

A review of the literature indicated that pertinent toxicity information for each
of the four chemicals of concern was deficient. No references were found regarding the
acute toxicity of styrene monomer to salmonid fish. Reports of acute toxic effects
caused by sodium hydroxide were principally related to high pH values rather than
chemical concentration. Data concerning the acute toxic effects of ethylene dichloride
were limited. Accordingly, it was decided to conduct a series of acute toxicity tests with

each of the four chemicals, using hatchery-reared rainbow trout fry or fingerlings and

Notih Thompson River water as the diluent and control water.

All bioassay tests were conducted by the regional laboratory of the
Environmental Protection Service (EPS), Environment Canada. Basic test procedures
were those prescribed in the Federal and Provincial (B.C.) guideline documents (EPS,
1980; Rocchini et aL, 1982). An 8009litre sample of North Thompson River water,
collected (forty S-gal plastic jerricans)  near Little Fort, B.C. on April 11, 1986, was
transported to the EPS laboratory in North Vancouver and stored refrigerated (8’C)  until
required for the tests. Each bioassay test was conducted at 8 2 l°C, using this water for
all chemical dilutions. Preliminary bioassays were undertaken in &litre glass jars using

three fish per test solution. Definitive tests with groups of ten. fish per solution were

conducted in 40-M re glass aquaria (test volume 15 litres).

Each test solution was aerated minimally (EPS, 19801,  Lighting was regulated to

provide a daily photoperiod of 14 hours light and 10 hours dark. For each definitive
bioassay, fish loading density in each aquaria did not exceed 0.5 g/litre. All tests were

performed as static bioassays without solution replacement.
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The test chemicals were as follows:

AMMONIA:

As ammonium chloride (reagent grade white salt)

ETHYLENE DICHLORIDE:
As a clear liquid in four 500-ml clear glass bottles

SODIUM HYDROXIDE:

As a 50% concentration of’caustic soda in two l-litre plastic bottles

STYRENE
As a

MONOMER:
clear liquid in two l-litre amber glass bottles

The samples of ethylene dichloride, sodium hydroxide and styrene monomer
were provided by Dow Chemical Canada Inc., and were in a form and concentration

(sodium hydroxide) representative of the chemicals transported along the Thompson River
corridor by CN Rail,

For each chemical and each test concentration, the following water quality
characteristics were measured and recorded initially and at 240hour  intervals until the
bioassay was terminated (at 96 hour or earlier in instances where all fish in each solution

were dead): temperature (C); pH; dissolved oxygen (mg/L).  Fish in each test solution
were observed for survival at exposure intervals of 1, 2, 4, 24, 48, 72 and 96 hours.
Sufficient concentrations of each test chemical were prepared and examined to enable a
calculation of the median lethal

periods of exposure.
concentrations (LC50)  resulting from each of these

Observations of surviving fish in each test solution were made throughout the
bioassays, at regular intervals (1, 2, 4, 24, 48, 72, 96 hours). Evidence of the presence or
absence of the following sublethal responses to chemical exposure was recorded:

1. respiratory distress (increased rhythmic and/or %ough”  opercular  rates);
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2. change (increase or decrease) in swimming activity;

3. disorientation or loss of equilibrium; and

4. discolouration (darkening) of fish epithelium.

In instances where concentration-related sublethal responses were noted,
estimates were made of median effective concentrations @CSO).

The median effective concentrations of each chemical estimated to cause acute
lethal and sublethal effects towa& rainbow trout, as calculated from the results of these

laboratory bioassays,  are based upon nominal chemical strengths. No measurements of
concentrations of any chemical within the aquaria were made during the tests. Fish

responses to sodium hydroxide were expressed both in terms of mg/L (nominal
concentrations of the 50% solution of caustic soda added) and pH values for the test

solutions to which fish were exposed. With respect to ammonia, test concentrations and
EC50 values were calculated and expressed as mg/L un-ionized ammonia, as derived

according to Trussell(1972)  assuming a water temperature of 8’C and pH 8.0.

6.2.3 Chemical Spill Implication8

6.2.3.1 Ammonia

The toxicity of ammonia to aalmonid and other fish qecies has been studied

intensively; particularly with respect to its effects in fresh water. Persons wishing to
review the published literature are referred to the reports by EIFAC (1970); Thurston

(1980);  Anon. (1981); Haywood  (1983); EPS (1984a);  and EPA (1985).

In aqueous ammonia solutions, un-ionized ammonia exists in equilibrium with the
ammonium ion and the hydroxide ion. The toxicity of aqueous ammonia solutions to fish

and other aquatic life is primarily attributable to the un-ionized ammonia species, with
the ammonium ion being relatively less toxic. Accordingly, it is now common practice to
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relate toxic effects for ammonia to the concentration of un-ionized ammonia in solution

The concentration of un-ionized ammonia (and thus ammonia toxicity) in solution
increases with increasing water temperature and pH. Tables have been published
(Trussell, 1972; Emerson et aL, 1975) which permit calculation of the percentage of
un-ionized ammonia (relative to total ammonia concentration) in aQUeOuS SOhtiOnS at

different pH levels and temperatures.

Table 6.13 provides a summary of pertinent published data concerning the acute
toxic effects of ammonia towards salmonid  fish in fresh water. Values are expressed as

the median effective concentrations of un-ionized ammonia demonstrated to affect fish

survival or to cause acute sublethal responses. In instances where the reported ammonia
concentrations were expressed only as total ammonia, conversions to un-ionized ammonia
strengths were made (Truss&l,  1972). Efforts were made to identify those threshold
strengths which caused lethal and sublethal responses within a few hours of exposure, and
to distinguish median effective concentrations with respect to salmonid fish species and

life stage exposed.

As indicated in Table 6.13, the preponderance of studies which have identified
EC50 values caused by the acute (hours, few days) exposure of salmonids to ammonia are

related to the survival of free-swimming under-yearling or juvenile fish. These studies
indicate that the susceptibility of differing salmonid fish species to ammonia is similar.

Depending upon the qecifics of the bioassays employed, exposures of all free-swimming
life stages of salmonid fish to ammonia for periods varying from 2 to 96 hours (four days)
result in death if un-ionized strengths are in the range of 0.1 - 1.0 mg/L. Toxicity is
enhanced (EC50 values decrease) if other environmental stressors such as oxygen

deficiency (Alabaster et aL, 1979; Thurston et aL, 1981~)  or forced exercise (Herbert and

Shurben, 1963) are imposed concurrently with ammonia exposure.

The pH and temperature of the receiving water play a critical role in influencing

ammonia toxicity (due to their direct relationship to un-ionized ammonia concentration).
The influence of these natural variables on ammonia toxicity is, however, still somewhat
unclear. For instance, the toxicity of un-ionized ammonia is also pH-dependent. Lower
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TABLE 6.13 REpDRTED EFFECTS Da SAUW)NID FISH  IN FRESH HATER, CAUSED BY THEIR ACUTE (HMS) EXPOSURE TO
m-IONIZED  AmOWIA.

FISH SPECIES LIFE STAGE
EXPOSED

NATURE OF RESPONSE
MEASURED

DURATION MDIAN REFERENCE
OF EFFECTIVE

EXPOSURE CONCENTRATIOIS*
(hours) bg/L)

rainbow trout juvcnfle
rainbow trout juvenflc
rafnbow trout juvenfle
rainbow trout juvenfle
rafnbow trout juvenile
rafnbow trout juvenile
rafnbow trout juvenile
rafnbow trout fingerling
rafnbow trout ftngerlfng
rainbow trout e99
rainbow trout early alevin
rainbow trout swfmup fry
rafnbow trout adult
rafnbow trout fingerlfng
rainbow trout flngerlfng
rafnbow trout fingerling
rainbow trout juvenfle
rafnbow trout adult
rafnbow trout alevin
rainbow trout swfmup fry
rainbow trout fingerlfng
ralnbow trout juvenile
rafnbow trout adult
ralnbow trout ffngerling
rainbow trout flngerlfng
rafnbow trout fingerling
cutthroat trout fingerling
cutthroat trout fingerling
brown trout swfnup

Atlantic salnon
Atlantfc salmon
Atlantic salmon
pfnk salmon
pf nk salmon
pfnk salmon
pfnk salmon
coho salmon
coho salmon
coho salmon
coho salmon
coho salmon
chfnook salmon

slolt
sno1t
smelt
eyed egg
early alevfn
late alevfn
swimup fry
fingerling
fingerlfng
flngerlfng
flngerlfng
fingerling
fingerlfng

survfval 1 1.82
survival 2 0.53

survival to 96 h 2.5 0.48
survival 3 0.5
survival 4 0.4
survival 8 0.36
survival 10-48 0.3
survival 24 0.5

survival ff exercised 24 0.4
survival 24 s3.6
survival 24 '3.6
survival 24 0.07
survival 24 0.10

survival (at pH 6.5) 96 0.13
survival (at pH 7.3) 96 0.37
survfval (at pH 7.8) 96 0.52

survival 96 0.30
survival 96 0.16
survival 96 0.4-0.5
survival 96 0.2-0.8
survfval 96 0.2-1.1
survival 96 0.3-0.6
survival 96 0.16-0.23

survival if 80% oxygen** 96 0.70
survival if 60% oxygen 96 0.56
survival If 30% oxygen 96 0.40

survival 96 0.52-0.80
survfval 96 0.30-0.33
survlval 10 0.40

survival 24 0.28
survival If 90x oxygen 24 0.15
survival ff 3% oxygen 24 0.09

survival 96 '1.5
survfval 96 0.33
survival 96 0.083
survival 96 0.10
survival 3 0,97
survfval 4 0.62
survival 6 0.57
survival 14 0.55
suwfval 96 0.55
survival 24 0.36

Merkens and Downlng 1957
Smart 1976
Thurston et al. 1981a
Ball 1967
Ball 1967
Lloyd and Herbert 1960
Ball 1967
Herbert and Shurben 1963
Herbert and Shurben 1963
Rice and Stokes 1975
Rice and Stokes 1975
Rice and Stokes 1975
Rice and Stokes 1975
Thurston et al..l%lb
Thurston et al. 1981b
Thurston et al. 1981b
Thurston et al. 1981a
Thurston et al. 1981a
Thurston and Russo 1983
Thurston and Russo 1983
Thurston and Russo 1983
Thurston and Russo 1983
lhurston  and Russo 1983
Thurston et al. 1981~
Thurston et al. 1981c
Thurston et al. 1981~
Thurston et al. 1978
Thurston et al. 1981a
Penaz 1965 (cfted In
EIFAC 1970)
Herbert and Shurben 1965
Alabaster et al. 1979
Alabaster et al. 1979
Rice and Bailey 1980
Rfce and Bailey 1980
Rfce and Bailey 1980
Rfce and Bailey 1980
Buckley 1978
Buckley 1978
Buckley 1978
Buckley 1978
Buckley 1978
Wader and Allen 1983
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TABLE 6.13 (Cont'd.1

FISH SPECIES LIFE STAGE NATURE OF RESPONSE
EXPOSED MEASURED

DURATION MEDIAN REFERENCE
OF EFFECTIVE

EXPOSURE' CONCENTRATION*
(hours) (mg/L)

chinook salmon fingerling gill damage 1 so.02 Burrows 1964
rainbow trout juvenile gill damage 2 PO.79 Smart 1976
rainbow trout juvenile gill damage 6 ao.50 Smart 1976

rainbow trout juvenile increased urine excretion 6 0.16 Lloyd and Orr 1969

coho salmon juvenile impaired oxygen transport 48 0.1 Sousa and Meade 1977

rainbow trout fingerling increased liver prote- 4 0.05 Arillo et al. 1979a, 1981
olytfc activity

rainbow trout fingerling stress (increased blood 4 0.06 Arillo et al. 1979b
sugar level, decreased
liver glycogen level)

pink salmon alevin early gravel emergence 24 0.03 Rice and Bailey 1980

* Concentration causing a response for 505 of the exposed fish.
*+ Percentage saturation of oxygen in freshwater to which fish are exposed.
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pH waters appear  to enhance the lethal effects of un-ionized ammonia (Thurston et aL,

1981b),  and laboratory studies which have related fish survival to un-ionized ammonia

concentration over a range of differing water temperatures have indicated that un-ionized

ammonia is more toxic to salmonid fish if temperatures are cold (305’C) rather than

temperate (lo-18’C)  (EIFAC, 1970; Thurston, 1980; Haywood,  1983).

Fish developmental (life) stage influences their tolerance to ammonia exposure.

Although the effect of brief exposures of fish eggs on survival and long-term well-being

has not been studied intensively, it appears that eggs are more tolerant to ammonia than

other life stages (Table 6.13). One study reported that newly hatched alevins were also

relatively tolerant to ammonia (Rice and Stokes, 1975). Controlled studies with various

life stages (alevins to adults) of rainbow trout by Thurston and Russo (1983) found that

tolerance to ammonia increases as the fish develop through the larval stages, is greatest

at the juvenile and yearling stages, and decreases thereafter. Other investigations (Rice

and Stokes, 1975) with rainbow trout confirm that, at least for this species, adult fish are

as or more sensitive to ammonia than fry, fingerlings or juveniles. Information concerning

the sensitivity of salmon smolts to ammonia is limited, although available data suggest a

lethal tolerance similar to that for pre-smolts or juveniles.

Results for the EPS bioassay test with rainbow trout fry exposed to a range of

concentrations of ammonia in Thompson River water are given in Table 6.14. The LC50

(median lethal concentration) values calculated for differing periods of exposure to

ammonia indicate that exposures as brief as 2 hours caused fish deaths at concentrations

less than 1 mg/L. More prolonged exposures (24-96 hours) reduced LC50  values somewhat

(to 0.4 mg/L), although the difference was not dramatic. Based upon these and other

findings (Table 6.13), it is apparent that brief (2-4 hour) exposure of fish to ammonia can

cause deaths at strengths
continued for four days (96
to 1 hour) exposures to this
fresh water for observation

similar to those which affect survival when exposures are
hour). The threat to fish posed by shorter (less than or equal

chemical should be ascertained by transferring exposed fish to

of subsequent survival and well-being.
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TABLE 6.14 ACufE TOXIC EFFECTS  TOYARDS  RAINBOU  TROUT SWIWP  FRY*, CAUSED BY BRIEF EXPOSUlE  TO UN-IONID
AmocIIA’tL  IN l’tMPSON  RIVER WATER-.

NATURE OF RESPONSE MEASURED DURATION OF EXPOSURE MEDIAN EFFECTIVE CONCENTRATION***
(Hours) hg/L)

survival (LC50)
survival (LC50)
survival (LC50)
survival (LC50)
survival (LC50)
survival (LC50)
survival (LC50)

loss of equilibrium 72-96 < 0.16, > 0.09

discolouration (darkening) 2-4

increased respiratory rate 2-4

increased swimming activity

2
4

24
48
72
96

1 4

6.45
0.67
0.44
0.38
0.38
0.38
0.38

<0.09, ‘0.03

< 0.05, > 0.03

<0.05, so.03

.
x Hatchery-reared fish; weight 0.7-1.2 g, fork length 4.2-5.0 cm.

** Added as ammonium  chloride; un-ionited ammonia concentration  calculated according to Trussell (1972)
assuming a water temperature of 8OC and pH 8.0 (i.e., 1.58% of total aqueous anuonia present  as un-ionlzed
ammonia.

*** Sampled April 11, 1986 near Little Fort, B.C.; pH 8.0, temperature 7.7-9.0.

** Concentration causing a response for 58% of the exposed flsh.
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Most studies which have reported the threshold concentrations of ammonia

causing sublethal effects towards salmonid fish have dealt with effects caused by

prolonged exposures (weeks, months). Acute sublethal-effect studies with rainbow trout

fingerlings or juveniles have demonstrated that a &hour  exposure to un-ionized ammonia

concentrations as low as 0.05 mg/L can cause stress responses (increased blood sugar

concentrations, decreased liver glycogen, increased liver proteolytic activity) (Arillo et
aL, 1979a,  1979b,  1981). Brief (hours) exposures of rainbow trout or coho salmon to 0.1 -

0.2 mg/L un-ionized ammonia can cause other sublethal effects including urinary diuresis

and impaired oxygen transport by hemoglobin (Table 6.13). Observations of surviving

rainbow trout swimup  fry held in un-ionized ammonia concentrations as low as 0.05 mg/L

for periods of l-4 hours indicated behavioural and physiological

respiratory rate and swimming, activity); and strengths (greater

0.09 mg/L) caused fish discolouration (Table 6.14).

effects (increased

than or equal to

Based upon the present literature review and on the limited laboratory

evaluation of ammonia toxicity to salmonid fish in Thompson River water, it is concluded

that brief (hours) exposure of salmonid fish to concentrations of un-ionized ammonia in

Thompson River water as low as 0.4 mg/L can impair survivaL Lower concentrations

(0.1 - 0.3 mg/L) may, depending upon fish species, condition, life stage, and the

concurrent impact of natural stressors, also result in fish deaths; at least in those
situations where exposure to ammonia is sustained for periods of 24 hours or longer. An

un-ionized ammonia concentration in Thompson River water as low as 0.05 mg/L can
cause demonstrable sublethal effects towards salmonid fish; even when exposures are as

brief as 1 - 4 hours.

Current knowledge indicates that an un-ionized ammonia concentration of
0.1 mg/L represents a threshold exposure level that is critical for the short-term survival

of salmonid fish in freshwater. A freshwater concentration of 0.03 mg/L un-ionized
ammonia is considered critical in terms of a threshold concentration above which acute

sublethal toxic effects towards salmonid fish may be evident.

.
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6.2.3.2 Sodium Hydroxide

Reported effects on salmonid fish in freshwater caused by acute exposure to

sodium hydroxide are summarized in Table 6.15.

For the majority of studies reviewed, the acute lethal and sublethal toxic effects

attributed to the addition of sodium hydroxide to freshwater were expressed as those

caused by specific elevated pH values, rather than as mg/L  NaOH (Table 6.15). This is to

be expected, since the toxic effects of sodium hydroxide in freshwater solutions are

caused by the hydroxyl ion concentration, which is measurable in terms of pH. Most of

the researchers reporting the results of bioassays with sodium hydroxide (Table 6.15)

prepared their test solutions by adding unreported (and unmeasured) concentrations of

caustic to freshwater until the desired pH value was obtained. Such an approach is

defensible insofar as the pH resulting from the addition of caustic (or acid) to test or

receiving waters is dependent upon the specific pH-buffering  capacity of the particular

diluent water, as well as on the concentration of chemical added. Thus, the pH of the test

(or receiving) water, as affected by the addition of caustic, best reflects the toxic threat

posed by such additions. Notwithstanding, pH-titration  curves established by determining

the pH resulting from the addition of a range of measured (mg/L) concentrations of

sodium hydroxide to the test (or receiving) water in question will  enable the

interconversion of chemical (spill) concentration and resultant pH values.

The short-term survival of salmonid fish in solutions of sodium hydroxide is

impacted at pH values of 9.6 - 11.0 (Table 6.15). A l-hour exposure to freshwater

solutions with pH values of 10.7 or higher can kill rainbow trout or fingerlings (Jordan and

Lloyd, 1964; McLeay et aL, 1979). Longer (3-24 hours) exposure of rainbow and other

trout species to sodium hydroxide solutions with somewhat lower (pH 9.6 - 10.3) pH values

can also cause mortalities (Table 6.15). Studies which distinguish the relative sensitivity

to sodium hydroxide for various life stages of salmonid fish, including eggs, alevins, smolts

and adults, are lacking at present; as are reports of threshold concentrations causing

acute lethal and sublethal responses for various species of Pacific salmon. The degree to
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TABLE 6.15 RL)anD ACTS m SWNID FISH IN FRESH WATER, CAUSED BY THEIR ACUTE MURS) EXPOSURE TO SOOIUH
HYDRWDE.

FISH SPECIES LIFE STAGE NATURE OF RESPONSE DURATIO)( MEDIAN REFERENCE
EXPOSED MEASURED OF EFFECTIVE

EXPOSURE CONCENTRATION*
(hours) kg/L1 PH

rafnbow trout
rainbow trout
rafnbow trout
rafnbou trout
rafnbou trout
rafnbou trout
rainbow trout
rainbow trout
cutthroat trout
brook trout
brook trout
Atlantic salmon
coho salmon

brook trout
brook trout

brook trout
brook trout

rafnbou trout

rafnbou trout

raf nbow trout

ralnbow trout

swfmup fry
swimup fry
fingerlfng
ffngerlfng
fingerlfng
ffngerlfng
juvenile
juvenfle
ffngerlfng
juvenfle
juvenfle
egg
ffngerllng

ffngerlfng
ffngerlfng

ffngerlfng
fingerling

juvenfle

juvenile

ffngerlfng

fjngerllng

survival
survival
survival
survival
survival
survival
survival
survfval
survival

survfval at 10°C
survival at 20°C

survival
survfval

respiratory rate
coughing

gfll damage
eye damage

decmased physical
activity

decreased feeding
activity

1
24

1
6

24
96
3

14
120
24
24
96

120

24
24

167
167

5

48

fncreased lfver prote- 4
olytfc actlvlty

stress (increased blood 4
sugar level, decreased
liver glycogen level)

11.0
B10.0
10.7
10.3
9.9

9.6
10.0

S.8
9.8

s9.5

McLeay et al. 1979
McLeay et al. 1979
Jordan and Lloyd 1964
Jordan and Lloyd 1964
Jordan and Lloyd 1964
Sprague and Logan 1979
Murray and Zfebell 1984
Wftschf and Zfebell 1979
EPS 1984b
Daye and Garsfde 1975
Daye and Garsfde 1975
Daye and Garsfde 1980
EPS 1984b

Carlson 1984
Carlson 1984

Daye and Garsfde 1976
Daye and Garsfde 1976

Wftschf and Zfebell 1979

Wftschf and Zfebell 1979

Arfllo et al. 1979a

Arillo et al. 1979a

* Concentration causing a response for 5a of the exposed fish.
* No value provided.
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which natural environmental stressors  (e.g., temperature extreme%  oxygen-deficient

waters, water flows, turbidity, etc.) can influence the survival of salmonid fish in waters

receiving sodium hydroxide has not been studied.

The sublethal toxic effects towards salmonid fish caused by their short-term

(hours, few days) exposure to sodium hydroxide has received little attention. Carlson

(1984) reported that sodium hydroxide solutions with pH values up to and including 10.0

did not affect the respiration of brook trout within 24 hours Daye and Garside (1976)

determined that freshwater solutions at pH 9.0 caused histopathological changes in gill

tissue of brook trout, and that pH 9.5 caused eye damage when exposures were continued

for 10,000 minutes (167 hours). No studies have been found which examined surviving fish

for tissue damage following brief (few hours) exposures to sodium hydroxide. Three

separate investigations have reported that freshwater solutions adjusted to pH 9.0 with

sodium hydroxide can cause sublethal toxic effects (i.e., increased blood sugar levels,

decreased liver glycogen levels, increased liver proteolytic activity, decreased swimming

activity) towards fingerling or juvenile trout within 4-5 hours; with effects on feeding

activity if exposure is sustained for 24 hours (Table 6.15). Additional reports of the acute

sublethal toxic effects towards salmonid fish, caused by their exposure

hydroxide, were not found.

As shown in Table 6.16, the EPS bioassays with rainbow trout swimup fry exposed

to sodium

to mixtures of sodium hydroxide (50% aqueous NaOH) in Thompson River water found a

median effective concentration of 240 mg/L  for exposures of l-4 hours with a somewhat

lower EC50 value (126 mg/L) for exposures of 24-96 hours. The pH values for these

threshold-effect concentrations were 11.0 and 10.4, respectively (Table 6.16). These pH

values are consistent with those reported previously to impact the survival of this fish

species when exposures are acute (Table 6.15). Concentrations of sodium hydroxide in

Thompson River water as low as 32 mg/L (pH 9.4) increased fish respiratory activity

within l-4 hours; and exposure to 180 mg/L (pH 10.8) for only 4 hours caused fish to lose

equilibrium (Table 2A).

The above information indicates that sodium hydroxide (as a 50% caustic

solution), if mixed with North Thompson River water, can impact the acute survival of
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TAME 6.16 ACUTE  TOXIC EFFECTS TaYAllOS  RAINBOY  TROUT SWBJP FRY*, CAUSED BY BRIEF EXPOSURES TO MIXTURES OF
SOOfUlHYbROXI~+*  IN THfMPSON RIVER WATER-.

NATURE OF RESPONSE %ASURED DURATION OF EXPOSURE FEDIAN EFFECTIVE COKENTRATION**~
(Hours) (q/L) (pW

survival (LCSO)
survlval (LC50)
survival (LC50)
survival (LC50)
survival (LC50)
survival (LC50)
survival (LC5O)

loss of equilibrium 4 <180, >loo ~10.8, >10.2

increased respiratory activity l-4 < 32, '18 < 9.4, > 9.0

2
4

24
48
72
96

240 11.0
240 11.0
240 11.0
126 10.4
126 10.4
126 10.4
126 10.4

l Hatchery-reared fish; weight 0.6-1.1 g, fork length 4.04.8 cm.

+* 50% aqueous MaOH.

- Sampled April 11, 1986 near Little Fort, B.C.; pH 8.0, temperature 7.1-8.3.

* Concentration causing a response for 502 of the exposed fish.



6-41

young salmonid fish at strengths as 10~ a 127 W/L (pH 10.4); and can cause sublethal

toxic effects within 1 hour at concentrations as 10~ as 32 mg/L (pH 9.4). These data,

considered together with that provided in the literature (Table 6.151, suggest pH 10

(representing approximately 100 mg/L of a 50% NaOH solution in Thompson River water

according to the present tests) as a critical value with respect  to short-term fish

survivaL At pH 9 (approximatly 20 mg/L  of NaOH in Thompson River water), sublethal

toxic effects are imminent. No toxic effects attributable to the brief exposure of

salmonid fish to sodium hydroxide in freshwater have been demonstrated for lower pH

values or chemical concentrations.

6.2.3.3 Ethylene Dichloride

Available (published and unpublished) information concerning the acute toxic

effects of ethylene die  hloride (EDC) towards salmonid fish in freshwater is shown in Table

6.17. Acute survival bioassays with fry or fingerling rainbow trout, sockeye and pink

salmon indicate similar LCSO values (range, 150 - 435 mg/L) for exposures of 24-96 hours

(Table 6.17). Laboratory bioassays conducted by EPS with rainbow tllout  fry exposed to a

range of concentrations of ethylene dichloride held at 2 or 12’C show that, at least for

this fish species and life stage, variations in water temperature within this range does not

influence this chemical’s acute lethal toxicity to any appreciable extent (Watts, 1982).

These tests, as well as subsequent (unpublished) bioassays performed by the International

Pacific Salmon Fisheries Commission using sockeye and pink salmon alevin, fry or

fingerling life stages (Servizi, 1986),  also demonstrate that results for exposures o f

24-96 hours (l-4 days) do not differ appreciably if at all (Table 6.17). No acute lethal or

sublethal EC50 values or observation of effect towards salmonid fish have been reported

for exposures to EDC of less than 24 hours.

Reid et al. (1983) examined the survival of coho  salmon eggs and alevins exposed

to ethylene dichloride for a period of 21 days from the eyed egg stage. A concentration

of 150 mg/L caused 50% egg mortality, which began after 6-8 days. For the alevins which

survived exposure to EDC concentrations of 56 and 150 mg/L as eyed eggs, all died within

nine days of hatching (Table 6.17). The effect of lower (less than 56 mg/L) concentrations

of ethylene dichloride on the short-term survival and subsequent well-being of coho

salmon alevins has not been studied.
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TAME 6.17 RmfED EFFECTS OH $ALClONID  FISH IN FRESH WATER, CAUSED BY THEIR ACUTE (NUS) EXPOSURE TO
ETHYLENE DICMl.DU1#*.

FISH SPECIES LIFE STAGE NATURE OF RESPONSE DURATI@l ME01 AN REFERENCE
EXPOSED MASURED OF EFFECTIVE

EXPOSURE CONCENTRATION**
(hours) (mg/L)

rainbow trout fingerling survf val 24 ~10 Applegate et al. 1957
(cited in Anon. 1975)
Johnson and Finley 1980
Bartlett (1979) (cited in
Watts 1982)
Watts 1982
Watts 1982
Watts 1982
Watts 1982
Watts 1982
Refd et al. 1983
Refd et al. 1983
Serviri 1986
Servfzi 1986
Servizi 1986
Servfzf 1986

rainbow trout
rafnbow trout

ffngerlfng
fingerling

survival 96 225
survival 96 336

rafnbow trout
rainbow trout
rafnbow trout
rafnbow trout
rainbow trout
coho salmon
coho salmon
sockeye salmon
sockeye salmon
pink salmon
pink salmon

swfmup fry
swimup fry
swfmup fry
swimup  fry
swimup fry
eyed egg
egg-to-al evin
alevin
fingerling
swimup fry
swimup fry

survfval at 12OC 24 180
survfval at 12°C 48, 72, 96 175
survival at 2OC 24, 48 167
survfval at 2OC 72 160
survival at 2OC 96 155

survival 504 150
survival 504 ~56

survival at 3OC 24, 96 400
survival at 3OC 24, 96 235
survival at 3°C 24 435
survfval at 3OC 96 350

coho salmon eyed egg decreased tfme to
hatch

168 ~56 Refd et al. 1983

sockeye salmon
sockeye salmon
pink salmon

alevfn
fingerling
swflnup fry

loss of equilibrium 96 260
loss of equilibrium 96 120
loss of equilfbrium 96 210

Servfzf 1986
Servfzf 1986
Servlzi 1986

* Also referred to as chloroethane, dichloroethylene, dfchloroethane and ethylene chloride (EPS 1984).

+* Concentration causing a response for 5oxI of the exposed fish.
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Servizi (1986) and co-workers exposed sockeye salmon alevins to EDC, and found

a relatively high acute lethal tolerance (960hour  LC50,  4500 mg/L). However, 10s~  of

equilibrium for surviving alevins was evident at somewhat lower strengths (ECSO,

260 mg/L). These investigators also observed loss of equilibrium for sockeye salmon and

pink salmon fry or fingerlings surviving 96-hour exposure to ethylene die hloride, with

median effective concentrations equivalent to 0.5-0.6 LC50  (Table 6.17).

No studies were found which reported the acute tolerance to ethylene dichloride

for salmon smolts or juvenile and adult life stages of salmonid fish. Additionally, no

reports are evident concerning any sublethal toxic effects towards salmonid fish caused by

their brief (less than 96 hours) exposure to this chemical.

Results of the recent EPS bioassays with fingerling rainbow trout exposed to

mixtures of ethylene dichloride in North Thompson River water are given in Table 6.18.

Fish survival was dependent on the duration of chemical exposure, with LC50 values

varying from 1936 mg/L  (l-hour exposures) to 382 mg/L (96-hours exposure). As with the

other chemicals examined, no attempt was made to examine the influence of brief (e.g.,

l-24 hours) EDC exposure on the long-term survival of surviving fish returned to

freshwater. The 960hour  LC50 value determined for ethylene dichloride in this study is

similar to that reported previously for fingerling rainbow trout (Table 6.17).

Observations of rainbow trout surviving EDC solutions in Thompson River water

indicated a number of toxic sublethal reqonses,  at concentrations as low as 56 mg/L

(Table 6.18). F or instance, fish discolouration and loss of equilibrium was evident

throughout the initial 72-hour period of exposure of fish to 180 mg/L (although recovery

occurred by 960hours). Decreased swimming activity was apparent at 100 mg/L and

higher for all periods of observation (l-96 hours). And EDC concentrations greater than

or equal to 56 mg/L caused surviving fish to swim near the surface of the water during

the initial 240hour  period of exposure. These observations indicate that EDC strengths of

100 mg/L and higher caused a significant impact upon the test fish, even when exposures

were as brief as 1 hour.
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TA0l.E 6.18 ACUTE TOXIC EFFECTS TOlAlCOS  FIHGERLIW6  RAINBOW TROUT*, CAUSED BY BRIEF EXPOSURES TO MIXTURES OF
ETHYLENE DICHL~IE  IN THOHPSON  RIVER WAJYER*.

NATURE OF RESPONSE MASURED DURATION OF EXPOSURE MDIAN EFFECTIVE CORCENTRATION-
(Hours) (mg/L)

survival (LC50) 1 1936
survival (LC50) 2 1342
survival (LO) 4 748
survfval (LC50) 24 423
survival (LC50) 48 423
survival  (LC50) 72 399
survlval (LC50) 96 382

loss of equllibrium

dlscolouratlon  (darkening)

increased resplratory rate

decreased winning acttvity

swlmlng near surface

l-72

l-72

24-72

l-96

l-24

(180, >lOO

~180, ~100

<MO, >lOO

<loo, ' 56

* Hatchery-reared fish; weight 0.9-1.2  g, fork length 4.5-5.0 cm.

*-* Sampled April 11, 1986 near Little Fort, B.C.; pH 8.0, temperature 8.2.9.4.OC.

*- Concentratfon causing a response for 50% of the exposed fish.
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From the foregoing, it is apparent that ethylene dichloride, if mixed with North
Thompson River water, can cause acute mortalities for salmonid fish at strengths gmater
than or equal to 400 mg/L. Literature values derived for a number of salmonid fish
species suggest that short-term fish survival may be impacted at strengths greater than or

equal to 155 mg/L (Table 6.17). Information is deficient concerning the acute tolerance
to EDC for certain life stages including adult fish and salmon smelts. And, although our

knowledge concerning the acute sublethal toxic effects and EC50 concentrations for
ethylene dichloride is extremely limited, present evidence indicates that rapid toxic
responses may occur if salmonid fish are exposed to chemical strengths greater than or

equal to 50 mg/L.

6.2.3.4 Styrene Monomer

No technical information concerning the toxicity of styrene monomer to
salmonid fish was found in the published literature. Additionally, enquiries with Dow

Chemical Canada Inc. failed to reveal any unpublished data for these species.

Reported results concerning the toxicity of styrene to fish are restricted to
LC50 data for warmwater species (Table 6.19). Bioassays with guppies, goldfish, bluegill

sunfish and fathead minnows demonstrated that styrene concentrations of 26-75 mg/L can
impact fish survival within 24-96 .h.  Laboratory bioassays  with each of these fish we&s

by Pickering and Henderson (1966) showed that results for 24-, 480 or 96-h exposure were
similar if not identical (Table 6.19). Mattson and Arthur (1976) found that exposure of

fathead minnows to 100 mg/L styrene for l-hour caused 50% fish mortalities; whereas

longer (24-96 hour) exposures reduced the LC50 valued to 32 mg/L.

The above bioassay results were restricted to one life stage of fish (juveniles).
Thus, the relative sensitivity of differing developmental stages to acute styrene exposure
is unknown. No information regarding sublethal toxic responses for salmonid or other fish

species, caused by brief exposures to styrene monomer, is available in the published
literature.
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WLE 6.19 RpollflED mT$ ON FI# IN FRESH WATER, cAu#D by lIfEIn ACUTE (HOURS) EXPOSURE 10 SmNE MONOUER.

FISH SPECIES LIFE STAGE NATURE OF RESPONSE DURATION MEDIAN REFERENCE
EXPOSED IWSURED of EFFECTIVE

EXPOSURE CDKENTRATIW
(hours) (w/L)

QUPW

QUPPY

SUPPY

goldfish

goldf'fsh

goldflsh

bluegill

bluegill

bl ueglll

fathead mlnum

fat?md rlnmm

fathead alrwww

fathead mfnnow

fathead minmu

fathead mlnnou

goldffth

juvenile

juvenile

juvenile

juWillC

juvenile

juvenile

jwentle

jW?Ml*

juwmlle

juvenile

juvenllc

juvenile

juvenile

jwenile

juvenVc

juvenUe

survlvrl 24 75

survival 48 75

survlral 96 75

suwlval 24 65

suntval 48 65

suwlval 96 65

survival 24 25

suwlral 48 25

suwlval 96 25

survlvrl 24 57

swvlval 48 54

suwlval 96 46

suwival 1 100

suwtval 24 32

survlvrl 96 32

suwlvrl 24 26

Pickertug  and Henderson 1966

Pickering and Henderson 1966

Pickering and Henderson 1966

Pfckcrlng and Henderson 1%6

Plckcrlng  and Henderson 1966

Pickering and Henderson 1966

Plckerfng and Henderson 1966

Piclrerlng and ttendcrson  1%6

Pfckering  and Henderson 1966

Pickering and Henderson 1966

Pickering and Henderson 1966

Pickering and Henderson 1966

Mattson and Arthur 1976

Mattson and Arthur 1976

Mattson and Arthur 1976

Anon 1980 (cited in EPS

1984c)

* Comentrrt~m taasim a mspmst f@r 501, of the exposed  fish.
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Findings for the EPS bioassay with rainbow trout swimup fry exposed to mixtures
of styrene  in North Thompson River water are summarized in Table 6.20. The LC5O

values calculated for exposures of l-96 hours show that styrene concentrations greater

than 3,200 mg/L were required to cause fish deaths within 2 hours. By 24 hours, the

median lethal concentration was 114 mg/L. Longer exposures (48-96  hours) did not

reduce this value further. No bioassays were undertaken to assess the impact of brief

(less than 24 hours) exposures of salmonid fish to styrene on their long-term survival and

well-being when returned to uncontaminated fresh water. For instance, the ability of
salmonid fish to survive a l-hour exposure to styrene concentrations greater than

114 mg/L, when transferred to freshwater and observed throughout a subsequent 96 hour
(or longer) period, is not known.

Observations of the rainbow trout fry surviving a 960hour  exposure in dilute

concentrations of styrene monomer mixed with Thompson River water revealed a number
of sublethal toxic responses. Styrene concentrations of 18 mg/L and higher caused
increased respiratory rates, increased swimming activity and loss of equilibrium during
the initial 240hour  period of exposure (Table 6.20). These responses were evident for
exposures as brief as 1 hour. Recovery (lack of observable sublethal responses) was
evident by 48 hours These fish were also discoloured (darkened epithelium) during the

initial 4-hour  exposure to styrene concentrations greater than or equal to 18 mg/L.

Based upon these laboratory findings for rainbow trout fry, it can be concluded
that mixtures of styrene in Thompson River water may place the short-term survival of

salmonid fish at risk when concentrations exceed 100 mg/L. Further, significant sublethal
toxic effects may occur if styrene concentrations exceed 10 mg/L.

6.2.4 Critical Levels of Spilled Chemicals

Using the available published information together with supplemental data

derived for bioassays  with North Thompson River water
trout as the test fish, an attempt has been made to

chemical that are critical for the short-term survival

These values are summarized in Table 6.21.

as the diluent water and rainbow

present concentrations for each
and well-being of salmonid fish.
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TAblE 6.20 ACUIE TOXIC EFFECTS TWAllbS  RAIWMIY  l'BOUT SyIHJp  FRY*, CAUSED BY BRIEF EXPOSURES TO MIXluREs  OF
-W IN THOWON  RIVER WATER*.

NATURE OF RESPONSE KASLlRED DURATION OF EXPOSURE MEDIAN EFFECTIVE CONCENTRATIW-
(Hours) (mg/L)

survival (LCSO) 1 ~3200
survival (LC50) 2 >32Do
survival (LCSO) 4 1427
survival (LC5D) 24 114
survival (LCSO) 48 114
survival (LC50) 72 114
survf val (LCSO) 96 114

loss of equilibrium

increased respiratory rate

increased swfming  activity

discolouration

l-24

144

l-24

l-4

(18, >lO

<18, >lO

<18, >lO

<18, a10

* Hatchery-reamd  fish; weight 0.4-0.9  g, fork length 3.7-4.5  cm.

++ Sampled April 11, 1986 near Little Fort, B.C.; pH 8.0, temperature 6.9.9.2.OC.

- Concentration causing a response for 50x of the exposed fish.
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TABLE 63 SW OF C(WICEmTIaS  OF mNIA, SODIlAl  HYDROXIDE, ETHYLENE DICHLORIDE AND STYRENE, ESTImm*
TO BE CRITIC& FOR THE SHoRT-TERn  SURVIVAL AND WELLBEIIIG  OF SAUONID FISHES-, IF ADDEU TO mmS(JN
RIVER M’ER.

CHEM CAL CRITICAL LETHAL LEVEL CRITICAL SUBLETHAL LEVEL

anfa (un-fonfzed) 0.1 mg/L O.Ohg/L

sodfm hydroxide
(as a 5C# solution)

100 mg/L
pH 10

18 mg/L
PH g

ethylene dichloride lSOmg/L 32 mg/L

styrene mnomer 100 mg/L lOmg/L

* Based upon results for recent EPS bfoassays using North Thompson Rfver water (Tables lA-4A),  together with
pertinent data in the technical literature (Tables l-4).

** Threshold concentrations above which acute lethal and sublethal toxic effects towards salmonfd fish may
occur.
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The concentrations given for each chemical are those threshold values above

which acute lethal and sublethal effects towards exposed salmonid fish may be

anticipated. These values are estimates only; and are based solely on laboratory-derived

data which are in many cases (especially with respect to the acute sublethal-effect
values) of a preliminary nature. Meaningful laboratory-defived  and field-proven

toxicological data pertinent to the impact towards salmonid fish wecies  caused by the
spillage of these chemicals to the Thompson River or other receiving water bodies are
largely lacking, Obvious information gaps include an absence of comparative bioassays
with various salmonid fish life stages and species, as well as an understanding of the
extent to which prior or simultaneous short-term chemical exposure may impact fish
condition and their performance capabilities in the natural environment. Accordingly,

caution is advised in any interpretation of the degree of environmental risk to the
salmonid fisheries resource, posed by the various spill scenarios to be considered as part
of this project.
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7.0 ACCIDENT SCENARIOS (Author: I, Robertson)

The previous sections of this report have outlined an approach to estimating

downstream chemical concentrations following a spill, capabilities and limitations of

countermeasures, salmon resources and their vulnerability to anhydrous ammonia,

ethylene dichloride, styrene, and caustic soda. This section reports on the application of
the model to specific chemical spill situations, selectively chosen to illustrate the
capability of the model and the threat to the salmonid resouI(ce.

To investigate downstream conditions following a spill, the steady state rather
than the transient model was used. Several reasons dictated this choice. Basically, the
steady state model appeared to generate more realistic spill concentrations, based on
comparisons with limited field sampling from chemical spills Also, the main unknown for
river incidents is the early hours following a
sampling. In these early hourq the steady
transient phenomenon such as a chemical spilL

spill, prior to the establishment of field
state model may effectively simulate a

The steady state model has been constructed to investigate a wide range of spill
conditions. To illustrate the model and possible spill impacts, seven scenarios were

selected: one a 1982 spill of ethylene dichloride into the North Thompson River, and the
others chosen to focus on how impacts might vary with date, discharge, location, chemical

properties and toxicity characteristics Much can depend on spill volume and release

time. For each hypothetical scenario, though a 1,000 L/min release rate was arbitrarily
set as a means of best approximating the rate of chemical entrainment in the river, the
incremental impacts of other release rates are also considered.

A major influence on river contamination levels is discharge. In rivers such as
the North Thompson, this can vary widely during the course of a year. In 1982, when the

ethylene dichloride spill occurred, discharge measured at Birch Island varied from 18 to
762 cubic meters per second.
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7.1 SCENARIO Xl

Date
Location
Chemical
Volume Spilled (est.)
Initial Release Rate
Discharge (Birch Is)

.. March 3, 1982
: River kilometer 83

: Ethylene dichloride (EDC)
: 870 tons or 788,000 liters
: 1,000 L/min
: 28 ems (est., Environment Canada, 1983)

On Mallr!h  3, 1982 a derailment 13 kilometers south of Blue River, British

Columbia, resulted in 870 tons (788,000 liters)  of ethylene dichloride entering the

Thompson River (Neely and Lutz, 1985). An emergency response team from Dow
Chemical Canada Inc. responded immediately, and local railway officials were quickly on
the site. In practical terms, Blue River is a relatively remote location and the first
post-spill monitoring data downstream were obtained only after 44 hours, Nothing
quantitative is known about the speed at which ruptured tank cars poured their contents

into the partially ic-overed North Thompson River.

The model provides a means to evaluate the fate of this spill in its early hours.
For purposes of this exercise, a spill release rate of 1,000 L/m (60 tons per hour) was
assumed. At this rate, all of the contaminant would have entered the river in 15 hours.
This approach is admittedly arbitrary; it likely underestimates the release rate in the

early hours and over-estimates the rate in the later hours. It does provide some insight
into what types of concentrations might have occurred within the first 48 hours.

The results of the Scenario #l analysis are shown in Appendix 8. According to

model result% initial concentrations exceeded 1,300 mg/L and concentrations in excess of
1,000 mg/L extended from the spill site near Wolfenden, B.C. (kilometer 83) downstream

to kilometer 132, approximately half way between Avola and Vavenby (Figure 7.1).
Estimated concentrations in excess of the critical lethal level (150 mg/L) extended from
the spill site to the junction with the South Thompson River at Kamloops (kilometer 310;
Figure 7.2).
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TABLE 7.1: FIELD DATA FROM THE SITE OF THE ACCIDENT.

DISTANCE
(l-d

0.2

0.2

6

a
a

11

13

16

19

26

32

34

45

51

64

a3

96

103

109

116

128

TIME POST DERAILMENT (HOURS)
64 68 92 20(a) SITE CONDITIONS

a(b)

4

5

14

45

80

220

180

N/D

N/D

6 1 0

7 4

12

33

40

19

12

15

10

la

13

a

14

*o * . Opposite from spill

Yes . Same side

Yes
Yes

Yes

. Both sides of the river

. Km 2 to 16

Yes

. Km 26 to 51 is flat
and ice covered.

No

No

. Km 51 to 77 rapids.

. Km 100 to 161
generally flat and wide

(a) This column refers to the detection of odour.
(b) Concentrations are in mg/L.
N/D No data.

.
Source: Neely and Lutz (1985)
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Extensive concentrations of EDC in excess of 150 mg/L in the North Thompson

River were confirmed by post-spill sampling in 1982 (Table 7.1). At 45 kilometers

downstream, samples indicated concentrations of 220 mg/L 44 hours after the accident.

Simulating downstream concentrations, Neely and Lutz (1985) made a conservative
estimate of 1,211 mg/L at 42 hours after the incident, 45 kilometers downstream. The
mid-channel model estimate was 1,028 mg/L (river kilometer 128) 51 hours after the SpilL

Time of travel is estimated in Figure 7.3. At velocities averaging 0.3 m/set.,
the initial pulse of EDC would take approximately four days to reach Clearwater,
98 kilometers downstream of the spilL The duration of exposure is not calculated in the

model, but evidence from Dow Chemical Canada Inc. indicates that at 44 hours,
concentrations in excess of the critical lethal level (150 mg/L) occurred at km 51 and

km 45 and some distance upstream, based on the 80 mg/L measurement at km 32. Thus,
at that time, between 6 and 18 km of river was exposed to critical lethal levels, Further

upstream, it is safe to assume greater concentrations and/or length of time in excess of

critical let ha1 levels

No systematic attempts were made to remove the EDC from the water, and in a
discussion of this matter (Section 5.3),  the feasibility of containment was judged to be
low. The main recovery opportunities would arise from the tendency of EDC to sink (S.G.

1.25) and the construction of a sand bag barrier across the width of the river. The best
locations would be wide, shallow reaches with a thalweg sufficiently shallow that sand

bagging and pumping functions could be quickly installed and operated. However, the
remoteness of much of the area and the difficulties of mobilizing the required equipment
quickly suggest the feasibility of such an operation would be poor.

The abundance and distribution of fish in the North Thompson River in early
MaFch  is poorly understood. The timing is at least one month prior to the start of juvenile
coho and chinook salmonid migration, and therefore most eggs fern  the 1981 spawning



7-8

escapement would remain at that stage. Thus, tributary spawning areas might have
avoided significant losses, but main channel spawning areas could have suffered losses

owing to the susceptibility of eggs at the eyed stage (Table 6.13). This susceptibility may
be heightened by EDCs tendency to sink (S.G. 1.25), and concentrate on the bottom.

The status and vulnerability of smelt (l+) migrants in early Maich is less

certain. In a review of their distribution in the system (Section 6.1) it was pointed out
that winter distributions could only be inferred from late summer (August/September)
samplings At that time, most juvenile chinook were located downstream of Clearwater

River in the mainstem and one can cautiously hypothesize that winter distributions
approximate these earlier results Most coho  were found upstream of the Clearwater
River, but in tributary rather than main channel habitats.

According to the modelling results, concentrations in excess of the critical lethal
level (150 mg/L) extended from the spill site downstream as far as Kamloops junction,

potentially exposing all coho and chinook smelts  in the mainstem. Based on winter

distribution assumptions, this might have exposed 100% of the juvenile chinook residing in
the North Thompson River. Juvenile coho  occurring primarily in tributary habitats would
have avoided the spill.

If the above assumptions are correct, or partially correct, there may have been a
significant mortality to juvenile chinook and numbers of adult chinook salmon returning to

the North Thompson River system in 1985 would have been lower than predicted.
However, spawning escapements of chinook salmon into the North Thompson system were

not below average; they exceeded 1984 escapements of about 15% (M.K. Farwell,  DFO,
pers comm.). Even the escapement statistic is not ideal for the circumstances here; it
represents the survivors of stream and ocean stages, plus the commercial and sport
fisheries,
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7.2 SCENARIO #2

Date

Location

Chemical

Volume Spilled (est.)

Initial Release Rate

Discharge (Bimh h)

: May 15, 1982

: River kilometer 83
.. Ethylene dichloride (EDC)

: 870 tons or 788,000 liters

: 1,000 L/min

: 269 ems (est., Envimnment  Canada, 1983)

A hypothetical May 15 accident was examined to consider the potential fate and

effects during the peak period of downstream migration and the early stages of freshet.

AU other spill characteristics were unchanged.

The results of Scenario #2 analysis are given in Appendix 8. Initial

concentrations from the model peaked at 143 mg/L  in the first kilometer, but never

exceeded the critical lethal level (150 mg/L). Concentrations in excess of 100 mg/L

extended 48 kilometers downstream from the spill site (Figure 7.4). Concentrations above

critical sublethal levels (32 mg/L) extended downstream as far as the confluence with the

Clearwater River (Figure 7.5).

The May 15 accident indicates some of the characteristics of freshet conditions.

The estimated discharge (162 ems) at the accident site was almost 10 times that of the

March 3 incident. Downstream velocities were about three times faster exceeding 1 m/s

for significant lengths of river (Appendix 8). Estimated time to reach Clearwater

(km 181) was 27 hours (Figure 7.6). River stage height was greater by over one meter,

making less feasible any attempts for containment and recovery. In addition, freshet

conditions would pose safety problems for any river operation.

concentrations were estimated to have had a potentially

and smolt coho  and chinook salmon, as well as other fish in the

system. Concentrations close to critical lethal levels (greater than 100 mg/L) were

estimated to extend 50 kilometers downstream (Figure 7.4). Concentrations at or near

these levels might have persisted for at least the period during which EDC from the

leaking tank cars was being entrained into the river (estimated 15 hours). Thus, even with

the dilution potential of freshet conditions, a spill of realistic magnitude (i.e., less than a

Extensive EDC

significant impact on fry
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Estimated travel tine since spill at River Kn 83
3332
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FIGURE 7.6: ESTIMATED TRAVEL TIME FOR THE INITIAL ARRIVAL OF ETHYLENE DICHLORIDE AT

INCREMENTAL DISTANCES DOWNSTREAM FOLLOWING HYPOTHETICAL MAY 15, 1982
SPILL,



7-l 3

worst case scenario) could expose the fish in a 50 kilometer section to concentrations near

the critical lethal level for 15 hours.

Concentrations at or above the critical sublethal level (32 mg/L) were estimated

to extend from the accident site downstream to the junction of the Clearwater River. As

a proportion of the entire North Thompson River system, spawning escapements in this

section represent 17% of the chinook, 46% of the coho,  and 29% of the sockeye (Figure

6.2). This scenario represents a significant threat to the salmonid Pesource  during

downstream migration, particularly if it coincides with the movement of Raft River

sockeye to Kamloops Lake. Though almost half of the coho  population spawns upstream

of the Clearwater River, low mainstem  densities indicate fry remain in tributaries (Figure

6.3). This distribution could protect juvenile coho  from the effects of the May 15

scenario. Most of the chinook and sockeye would likely occur in the mainstem.

7.3 SCENARIO X3

Date : April 20, 1982

Location : River kilometer 169 (near Birch Island)

Chemical : Styrene monomer

Volume Spilled (est.) : 900 tons

Initial Release Rate : 1,000 L/min

Dischaee (Bimh Is) : 35 ems (est., Environment Canada, 1983)

The April 20 date was chosen to investigate the fate and effects of a major spill

of styrene monomer when discharge was still low (35 ems at Birch Island), yet young

salmonids, particularly mainstem  chinook, would be just emerging or starting to move

downstream, and thus be vulnerable. In addition, the Birch Island location was chosen so

that significant concentrations might extend well downstream of the Clearwater River.

The results of Scenario #3 analysis are tabulated in Appendix 8. The model

calculated peak initial concentrations as high as 390 mg/L in the first kilometer

downstream. Concentrations remained above or near 300 mg/L downstream 12 kilometers

l
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to the confluence with the Clearwater River. Concentrations in excess of the critical

lethal level (190 mg/L for styrene) extended as far as kilometer  194 (Figure 7.7).

Concentrations at or in excess of the critical sublethal level (10 mg/L)  extended

continuously to kilometer 270 and intermittently to kilometer 300 (Figure 7.8). River

velocity near the spill site exceeded 0.7 m/set.  and the pollutant reached the Clearwater

River (km 181) in an estimated 4.8 hours (Figure 7.9). Below Clearwater, velocity

decreased (Appendix 8).

Styrene  monomer tends to float (S.G. 0.91 at 25OC)  and this characteristic could

provide an opportunity to use conventional oil containment barriers Because of reaction

with styrene, certain types of materials are not suitable (Section 5.5.1.3). Assuming

compatible containment equipment and the availability of recommended skimmers

(Section 5.5.2.2), significant recovery is possible. However, styrene is a moderately

volatile, flammable liquid; containment and recovery operation benefits would have to be

weighed against risks to workers

By April 20, juvenile salmonid migrations are in their early weeks, but still

several weeks prior to their peaks The bulk of the chinook *awning areas (82%) are in

the Clearwater River and the North Thompson mainstem  from the mouth of Mann Creek

(kilometer 193) to Little Fort (kilometer  212). Fry from the latter area might avoid

(barely) the critical lethal zone, but would still  face an extended exposure to

concentrations above the critical sublethal 1eveL Chinook salmon migrating down the

Clearwater River would become exposed as North Thompson River water mixed with the

Clearwater River, and this might represent as much as 10 kilometers of exposure to

migrating fry. Coho densities in the mainstem  of the North Thompson River are very low

in April, indicating limited vulnerability during the period of this spill. Downstream

migration of sockeye is reported to be concentrated in May.
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FIGURE 7.9: ESTIMATED TRAVEL TIME FOR THE INITIAL ARRIVAL OF STYRENE MONOMER AT
INCREMENTAL DISTANCES DOWNSTREAM FOLLOWING HYPOTHETICAL APRIL 15,
1982 SPILL,
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7.4 SCENARIO t4

Date .0

Location :

Chemical :

Volume Spilled (est.) :

Initial Release Rate :

DischarFJe  (Birch Is) :

September 15, 1982

River kilometer 119

Caustic Soda (50% solution)

900 tons

1,000 L/min

160 ems (est., Environment Canada, 1983)

The September 15 accident date involving 50% caustic soda (sodium hydroxide)

coincides with the protracted decline of river discharge from peak levels. Discharge

measured at Birch Island is still fairly high at 160 ems By September, the downstream

fry migration, primarily sockeye, is long completed, but 0+ chinook and coho salmon

remain in the system.

The results of Scenario #4 analysis are tabulated in Appendix 8. The model

estimated initial peak concentrations of 137 mg/L, and concentrations in excess of the

critical lethal level (100 mg/L, or pH 10) extended from the spill site (kilometer 119) to

Bimh Island (kilometer 170) (Figure 7.10). Concentrations in excess of the critical

sublethal level (18 mg/L,  or pH 9) extended considerably downstream of the junction with

the Clearwater River (Figure 7.11). Estimated time of travel is shown in Figure 7.12.

Caustic soda is transported in a 50% solution. As a highly soluble substance,

containment and recovery of spilled chemical is simply not feasible once it has entered a

major watercourse such as the North Thompson River (Section 5.4.2). The most effective

countermeasures would be intemeption  of spilled chemical while still on land.

Concentrations in excess of the critical lethal level extended downstream 50

kilometers Duration of exposure is estimated to have exceeded the 6-18 hours range

based on measurements from the March 1982 EDC SpilL

The spill date coincides with the end of upstream migration of adult chinook and

sockeye salmon, Although adult salmon are believed to be much more resistant than

juvenile salmon to phenomena like spills, the absent of supporting data limits useful
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FIGURE 7.10: ESTIMATED EXTENT OF DOWNSTREAM CONCENTRATIONS OF SODIUM HYDROXIDE
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discussion Critical lethal levels extended over 50 kilometers  in this scenario, and some

delay in reaching tributary spawning beds or temporary abandonment of mainstem

spawning redds could result.

In late summer, chinook juveniles are distributed primarily downstream of the

Clearwater River. In the zone of critical lethal levels, 15% of the mainstem  rearing

chinook are estimated to occur. However, virtually all North Thompson River chinook are

exposed to critical sublethal levels (Figure 7.8). At this time, considerable concentrations

of rearing coho  occur in the North Thompson River, primarily upstream of the Clearwater

River (68%),  including a large proportion (50%) upstream of the spill site. The remaining

18% are assumed to be exposed to critical lethal levels. An additional 50 % may be

exposed to critical sublethal levels

7.5 SCENARIO #5

Date

Location

Chemical

Volume Spilled (est.)

Initial Release Rate

Discharge (Birch Is)

.. August 10, 1982

: River kilometer 189

: Caustic Soda (50% solution)

: 890 tons or 90,900 liters

: 1,000 L/min

: 348 ems

The August 10 spill of 50 8 caustic soda (sodium hydroxide) nominally occurred in

a post-freshet period, yet discharge at Birch Island was still 348 ems. At this time, the

downstream fry migration is mostly complete, but rearing juvenile (O+) chinook and coho

salmon reside throughout the North Thompson system.

The results of Scenario #5 analysis are tabulated in Appendix 8. Initial peak

concentrations were estimated at 49 mg/L,  somewhat lower than the 100 mg/L (or pH 10)

critical lethal level. Critical sublethal levels were exceeded intermittently from the spill

site downstream as far as km 211 (Figure 7.13). Velocity was variable (Appendix 8), but in

the fastest cells averaged over 1.5 m/set. Time of travel was comparatively rapid with

pollutant occurring at McClure (km 265) in approximately 13 hours(Figure 7.14).
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FIGURE 7.14: ESTIMATED TRAVEL TIME FOR THE INITIAL ARRIVAL OF SODIUM HYDROXIDE AT
INCREMENTAL DISTANCES DOWNSTREAM FOLLOWING HYPOTHETICAL AUGUST 10,
1982 SPILL.
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Two factors explain the much lower concentrations estimated during this

scenario, compared to Scenario #4. First, discharge was over twice as great. Second,

Scenario #5 occurred below the mouth of the Clearwater River, which contributes over

50% of the North Thompson River flow.

As in Scenario #4, the containment and the recovery of spilled sodium hydroxide

once entrained in the river is not feasible. Intemeption  on land is the only option.

August 10 represents the early phases of adult chinook and sockeye upstream

migratioh Critical sublethal levels are only exceeded in limited sections immediately

downstream; and assuming the greater tolerance of adult salmon to this type of chemical

intrusion, impacts on migration and *awning may only be minor.

The location of the spill, downstream of the Clearwater River, coincides with

the known distribution of chinook salmon juveniles in August in this system. Modelling

results indicate impacts are limited to some surpassing of critical sublethal levels within

22 km of the spill. This could involve some indirect mortality.

7.6 SCENARIO #6 .

Date

Location

Chemical

Volume Spilled (est.)

Initial Release Rate

Discharge (Birch Is)

: November 9, 1982

: River kilometer 119
.. Anhydrous Ammonia

: 900 tons

: 300 L/min

: 61.5 ems (est. Environment Canada, 1983)

Spills of ammonia present several special problems  to response agencies, some of

which affect downstream fate and effects, Most important, shipped as a liquified gas

under pressure, it is likely under accidental spill conditions to vapourize quickly. The

resulting heavier-than-air gas is toxic if inhaled (EPS, 19844,  posing a threat to railway
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crewq nearby residents and workers and emergency  response personneL It has been

estimated that 20050% of the initial release of liquid will vapourize, or “flash off” as a

puff (EPS, 1984a).  (This type of release would not apply to rail cars which tumble directly
into the river.) Second, there is a further vapourization process - when ammonia is spilled

into water. An estimated 70% enters the water phase, with the remainder boiling
violently and vapourizing (EPS, 1984a). A small fraction within the water phase remains
union&d. The size of this fraction varies with pH and temperature (Table 7.2). It is this
fraction which represents a significant threat to aquatic life.

The November 9, 1982 spill of anhydrous ammonia occurs during low flows, and
just prior to significant ice form’ation on the river channel, The date coincides with large

numbers of spawning coho  salmon in the system, plus 0+ chinook and coho  salmon.

With Scenario #6, the volume spilled is similar to earlier scenarios, and an initial

release rate of 460 L/s (rather than 1,000 L/s) was chosen. This is based on vapourization
estimates (discussed above) that approximately 54% would vapourize: 30% of the initial

release of a.mmonia  from the tank cars, and a further 35% of the remainder (or 24% of the
original volume), which in water would boil violently and vapourize.

In estimating downstream concentrations, the model does not differentiate

ionized from un-ionized ammonia. In early November, the highest recorded temperature
is S’C, and pH is assumed to approximate the 8.0 measured by the study team in April

1986. This represents an estimated 1.22 % un-ionized ammonia in aqueous ammonia
solutions (Table 7.2). Therefore, for this scenario the un-ionized ammonia is 0.0122 of

tabulated concentrations

The results of Scenario #6 are tabulated in Appendix 8. The model estimated
initial peak concentrations of un-ionized ammonia of 2 mg/L (or 152 mg/L including
ionized ammonia) and concentrations in excess of the critical lethal level (0.1 mg/L
un-ionized, or 8 mg/L including ionized ammonia) extended from the spill site (kilometer
119) to all the way to the junction with the South Thompson River at Kamloops (kilometer

310) (Figure 7.15).
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Below the confluence  with the Clearwater River, concentrations did not exceed

0.3 mg/L (or 25 mg/L combined ammonia), and in one place they fell below the critical

lethal level. Critical sublethal levels (0.03 mg/L, or 2.5 mg/L combined ammonia)

extended from the spill site to the confluence with the South Thompson River (Figure

7.16). River velocity  was variable, but averaged approximately 0.6 m/se& The ammonia

was estimated to arrive at Clearwater 29 hours after the spill (Figure 7.17).

Ammonia will quickly mix into the water column and thus cannot be contained

and recovered, particularly in a large river (Section 5.2.2). Neutralization  with sodium

dihydrogen phosphate is a possibility, but such an application would require determination

of precise volumes to inject and a source which could be applied within 24 hours.

Potential impacts on fish Fesounzes  are considerable and complex. Spill timing

coincides with the spawning of coho  salmon. Most spawning takes place in tributaries

upstream of the influence of the spill, but approximately 1,000 (1969-1978 average) spawn

in the North Thompson River mainstem  (Table 6.8). Further, considerable numbers of

adult coho  in tramit  to these tributary streams could be caught by the spill in the

mainstem (Table 6.9). One can only speculate on the res(?onse  of these fish; there are n o

field or laboratory behavioural or toxicological responses of adult salmon. Even without

significant mortality, the delay by substantial numbers in their upstream migration could

mean a reduction in total egg deposition.

critical

juvenile

Juvenile (O+) chinook and coho are also in the system at this time. In the zone of

lethal levels, 98% of mainstem rearing chinook are estimated to occur. Most

coho are believed to winter in tributary streams, upstream of spilled chemicals in

the mainstem. However, late summer sampling indicates approximately 50% of coho

juveniles in the mainstem were within the estimated critical lethal zone (Figure 6.3). It

remains conjectural what proportion of juvenile coho  would remain in the mainstem. It is

likely there would be major losses among juvenile chinook and coho salmon.
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FIGURE  7.17: ESTIMATED TRAVEL TIME FOR THE INITIAL ARRIVAL OF ANHYDROUS AMMONIA AT
INCREMENTAL DISTANCES DOWNSTREAM FOLLOWING NOVEMBER 9,1982 SPILL.
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7.7 SCENABIO #7

Date

Location

Chemical

Volume Spilled (est.)

Initial Release Rate

Discharge (Bimh Is)

: May 20, 1982
.. River kilometer 160

: Anhydrous Ammonia

: 900 tons

: 460 L/min

: 364 ems (est. Environment Canada, 1983)

Scenario #7 explores the fate and effects of an ammonia spill during a period of

peak flows and high numbers of downstream salmonid  migrants The special
characteristics of ammonia spills, discussed above, are not repeated here. One feature is

different however. The proportion of un-ionized ammonia is determined by temperature

and pH (Table 7.2). Higher May 20 temperatures, estimated at 7’ from Inland Waters

Canada data, indicated a higher percentage of un-ionized ammonia (1.46%),  hence a lower

(7 mg/L anhydrous ammonia) threshold as the critical lethal 1eveL This represents

0.1 mg/L un-ionized ammonia.

The results of Scenario #7 analysis are tabulated in Appendix 8. Initial

concentrations from the model peaked at 0.4 mg/L un-ionized ammonia (or 29 mg/L

including ionized ammonia). Concentrations in excess of the critical lethal level

(0.1 mg/L un-ionized ammonia) extended from the spill site continuously to km 181, and

intermittently to km 230 (Figure 7.18). Critical sublethal levels extended downstream as

far as the junction with the South Thompson River (Figure 7.19). Velocity in the fastest

panels exceeded 3 m/set., and the initial arrival of anhydrous  ammonia at Clearwater (a

distance of 21 km) was estimated in approximately 2.5 hours(Figure 7.20).

The opportunity to recover spilled ammonia from a large river is non-existent,

but neutralization through application of sodium dihydrogen phosphate is at least remotely

possible. The requirements are sufficient supplies of this chemical and the ability to

apply the required amounts, plus an estimate of the ammonia concentrations in the river

as a basis for calculating the amount of antiodote required.
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The timing of the spill coincides with the downstream migration of ch inook

salmon juveniles (O+ and l+ cohorts), cob  salmon smolts (l+ cohort) and sockeye salmon

fry. The spill represents a serious threat to all three species For example, over 80% of

the North Thompson chinook rear in or emerge in streams immediately downstream of the

spill (Figure 6.2). Coho  smolt migration, that is the exodus of l+ coho  downstream, may

largely precede May 20 (Table 6.5) and thus hypothetically protect this part of the

population. However, approximately 50% of rearing coho  juveniles (O+) occur downstream

of the spill location, mostly between Clearwater and Little Fort, an area within the

critical lethal zone. Sockeye smolts exiting the Barriere  system during the spill period

would emerge into a critical sublethal zone of considerable extent. Survivorship would

likely be affected. More vulnerable would be the sockeye fry migrations from the Raft

River and North Thompson downstream to Kamloops Lake. The proportion of these

downstream migrants in the system concurrent with the May 20 spill is not known, but it

is likely that their survivorship would be low.

7.8 DISCUSSION

In this section, seven hypothetical spill scenarios have been examined. They

have provided predictions on downstream concentrations of spilled product, time of.
travel, and by inference from environmental data on salmon resources and toxicological

implications. Many more or different scenarios might have been run on the model, but a

finite number, in this case seven, was sufficient to examine the product of the model and

the implications to fish Some of the highlights are reviewed in this section.

The model results are presented with caution. Numerical models represent

imperfect simulations of the physical would, and as such it is recognized that in future

hydtiynamic  research will improve on the current attempts to model spill phenomena.

Certain accepted river characteristics were confirmed by the model, and are

important to our later discussion of impact:



1. The annual cycle of discharge in the North Thompson River had an

understandable and dramatic effect on pollutant concentrations.

2. Location along the river was an important determinant of concentrations

because of its link with discharge.

3. A short half-life (e.g., 1 day for styrene monomer) quickly diluted a

chemical to negligible levels .

The accurancy  of the modelled concentrations is unknown, but require some

discussion prior to consideration of ecological impacts In the one instance where a

scenario (#l) can be compared to field results, the modelled results were approximately

five times the measured results In this case, the March 3, 1982 spill of EDC both the

model results developed in this study and the one developed by Neely and Lutz (1986) are

similar, as well as wrong. Neely and Lutz (1986) attempted to explain the disparity in

their results by introducing two factors. Volatility reduced their estimate by 15%.

Reduced input had the effect of lowering concentrations by a further SO%, but it assumed

“the bulk of the material will fall to the bottom of the water column ../. It is

questionable if the specific gravity differential (1.26 to 1.00) is sufficient to allow such

stratification in a turbulent river. If it is, particularly during low flows, when velocity is

reduced, the opportunities for recovery are considerably enhanced.

The notion of reduced input bears some scrutiny. Very little is known about the

rate of entrainment into the river. The model assumed a rate of 1,000 liters per minute.

At this rate, the pn>duct  spilled into the North Thompson River would be entrained

uniformly over 13 hours. This rate was established for purposes of modelling, but bears

little chance of representing reality. If the rate were less and more protracted,

concentrations could have been significantly lower. In working with the model, it is the

conclusion of the study team that initial peak concentrations were underestimated by the

model, but far downstream (greater than 100 km), concentrations were too high.



The limitations of the model result provide little refuge for the obvious

implications to the salmonid  resource. Hypothetical spill scenarios taking place during

low flows (Scenario No.5 1, 3 and 6) would cause significant mortality to rearing chinook

and coho  salmon juveniles. Scenario #3 represents a worse case in terms of timing: (1)

two cohorts (both O+ and l+) of chinook and coho  juveniles are in the system at this time

(thilrd  week of April), and (2) freshet flows have not yet started. This appears to be the

worst possible time for a major chemical spill into a salmon producing river. In late

summer, adult chinook and sockeye salmon migrating upstream encounter substantial

discharge compared to pre-freshet conditions. Coho salmon move upstream later under

lower flows. Evaluating the potential impact on adult salmon is limited by the absence of

toxicological data. The potential remains for stock threatening impacts if a severe spill,

for example anhydrous  ammonia, coincided with upstream migration. Not only might the

migration be set back both temporally and spatially, but damage to the olfactory organs

could disorient fish thus preventing their successful return to spawning grounds.
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APPENDIX I

DYE STUDY

1.0 INTRODUCTION AND METHODS (Author: John Villamere)

Based upon discussions between the scientific authority and the consultants, it

was agreed that a dye study, carried out in a number of reaches of the North Thompson

River, would provide important information with respect to the calibration of the

computer model for the North Thompson River system and for the development of

dispersion coefficients. A dye study was designed to provide  the required information.

Selection of the reaches for the dye study was an important component of the project and

was undertaken six weeks prior to the dye study (i.e., in February 1986). Key criteria in

selecting the study reaches were:

1.

2.

3.

4.

The availability of an upstEam site where dye could be injected readily

and without risks to the field crew.

In conjunction with the upstream dye injection location, downstream dye

collection sites that could be worked effectively and that were a

reasonable distance downstream.

Variable physical characteristics of the stream in the different dye study

reaches.

Different geographical areas (e.g., upstream and downstream of the

confluence with the Clearwater Rive&

The study sites are identified in Figure Al-l. It was agreed that the dye study

would be carried out under the low flow conditions that exist immediately after ice

breakup in early April.
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FIGURE Al-1

Location of North Thompson River
Dye Study Areas, April 1986
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Rhodamine WT dye was selected for this study. In order to determine the

amount of dye to be injected in each given study reach, a formula developed by Wilson, et

al. and reported by F.A. Kilpatrick  was used. The formula utilized was developed

specifically for Rhodamine dye. The formula took into consideration:

1. the discharge rate (flow) in the reach of the liver to be examined;

2. the length of the reach;

3. an estimate of the mean velocity in a specific river reach; and

4. the desirable peak concentration of dye at the most downstream sampling

site. The lower limit of fluorescence considered acceptable for this study

was 3-5 ug/L

Flow data obtained at the time of the study were provided by Environment

Canada, Kamloops staff, who undertook comprehensive flow measurements at the Birch

Island dye reception  site on April 8, 1986, the Same day that the

in that reach. Flows at the other four dye injection sites are

obtained for Bimh Island and adjusted according to the North

area in each of the study reaches.

dye study was carried out

based upon the flow data

Thompson River drainage

Three dye injection techniques were utilized; namely:

1. Dye was added from a boat while traversing (horizontally) the river.

2. A slug discharge was added in the middle of the river from a bridge.

3. Dye was injected nealcshore by wading into the river.
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The last two methods were considered to be instantaneous slug injections of dye.

With respect  to the first method, efforts were made to add the dye at a constant rate

across the river.

Dye was collected in two manners:

1. From a bridge with samples collected from mid channel.

2. Using a boat, collecting the dye at three locations aclloss  the river (i.e., the

left and right sides and the centre of the river).

Selection of the dye injection and dye collection methods was dependent upon
specific features of the river in each of the reaches selected. A summary table is
presented (Table Al-l) outlining the following information:

1. the location of the dye study reaches;

2. the method and amount of dye injection;

3. the distance to the downstream collection sites;

4. the method of dye sample collection;

5. the drainage area and stream gradient for the study area; and

6. the approximate flow rate at the time of the study.

The dye concentration in water samples was undertaken using fluorometers
provided  by Environment Canada. The analyses were performed in the field with the

assistance of Mr. David Walker and Mr. Steve Sheehan of Environment Canada. The
fluorometer readings obtained were adjusted as required. Corrections were based upon
temperature difference and background fluorescence in the North Thompson River.
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TABLE Al-l: NORTH  THOWSOM RIVER DIE STUDV, B%ffiRDUMD It~TIoW

APPROXIMATE
DISTANCE TO DRAINAGE AREA FLOW RATE AT

WMOO AND AMOUNT OF DOWNSTREAM AT STUDY SITE & TIFE OF
DYE STUDY SITES DYE INIECTED STATION(S) mHOD  OF COLLECTION STREAM GRADIENT STUDY

BIRCH ISlAND 2 litres,  to ml& 1) 4.9 km 1) Mid-stream sampling 4,450 kn2, 77.4 m3/sec.
stream  freon C.N. from  Birch Island 0.15% gradient
Railway bridge north bridge.
of Bfrch Island 2) 5.2 kn 2) 3 locations across

river using a boat
and outboard motor.

OTTERCREEK 1.5 litres, wading 4.2 km Mid-stream saplfng 3,750 km& 65 m3/sec.
fnto river fm Otter Creek O.D9% gradfent

logging brfdge.

LITTLE FORT 5.0 lftres,  frcna a 1) 3.0 km Dye collection at 3 16,ooO km', 220 ln3/sec.
Zodfac while travers- to upstream locations across the 0.04% gradient
fng the river. . station at each site using

2) 4.3 km to a boat and outboard
dounstrem motor.
station.

AVOLA 2 litres, from a 3.7 kr Dye collection at 3 3,100 km2, 54 ln3/sec.
Zodiac while travers- locations across the 0.09% gradient
fng the rfwr. river using a boat

and outboard motor.

am RIVER 3.0 litres,  to mid- 13.5 km Mid-stream smplfng 2,000 km', 35 m3/sec.
channel from  C.N.
Railway brfdga near
Thunder River.

frm Bone Creek
logging brfdge.

0.10x gradfent
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2.0 RRWJLTS  AND DISCUSSION

In the text that follows, dye study observations for each of the five stream

reaches are discussed individually. In reviewing the text that follows, reference should be
made to Figure A l-l and Table Al-l for study input information and to Table Al-2 where

the dye study results are summarized.

2.1

bridge.

Bimh bland Reach

Dye injection took place on April 8, 1986 at 855 a.m. from the C.N.  Railway
The presence of dye was first detected at the upstream sampling site (i.e., the

Billr!h  Island bridge) at 10:00 a.m. and the peak dye measurement occurred at this site at

lo:07 a.m. Dye continued to be monitored at this site until 12:03 p.m. and was still
present above background levels at that time. However, the dye concentration was
approaching background levels, The peak dye concentration reached this sampling site 72

minutes after injection with a velocity of 1.13 m/set.

At the downstream sampling location, the first samples were collected at lo:05
a.m. At that time, the dye had already reached the downstream location which was only

0.3 kilometers downstream of the upstream collection site. The presence of rapids
prevented access to and the establishment of a dye receptor site further dowwnstream.

The peak dye measurement occurred at the mid-channel sampling station at
approximately lo:09 a.m. Sampling was discontinued at 12:lO p.m. and at that time dye
levels in the samples collected at 2 of the 3 sites had reached background levels The

average velocity based upon the peak concentration for this overall reach was
approximately 1.17 m/set. There were no irregularities in the curve of dye concentration

vs time for the Birch Island reach. The results obtained are illustrated in Figures Al-2
and Al-3 and intespeted in Tables Al-3 and Al4
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TABLE Al-2: NORTH THOWSOU RIVER DYE STUDY. RESULTS  SUmARY

DYE STUDY REACH

APPROXIMTE
STREAn GRADIENT

IN REACH

DOWNSTREAM
DISTANCE TO
COLLECTION

SITE TIME OF TRAVEL '
VELOCITY2

(m/set)

BIRCH ISLAND 0.15% 4.9 km Centre 72 min. 1.13
5.2 km Left 74 min. 1.17

Centre 74 min. 1.17
Right 79 min. 1.10

OTTERCREEK 0.09% 4.2 km Centre 92 min. 0.76

LITTLE FORT 0.04% 3.0 km Left 46 min. 1.09
Centre 50 min. 1.00
Right 50 min. 1.00

4.3 km Left 82 min. 0.87
Centre 72 min. 1.00
Right 72 min. 1.00

A V O L A 0.09% 3.7 km Left 105 min. 0.59
Cent= 105 min. 0.59
Right 114 min. 0.54

BLUE RIVER 0.10% 13.5 km Centre 250 min. 0.90

1 Time of travel is the measured time for the peak dye concentration to arrive at the downstream sample
collection sites.
the river (i.e.,

It should be noted that whendye was collected from the left, centre and right sides of
looking upstream), the peak dye concentration did not arrive at same time at the three

sampling sitis across the river.

2 Velocity is based upon the time of travel infonnation presented in the preceding column.
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TABLE Al-3
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AREA: CLEARWATER
SITE: BIRCH ISLAND BRIDGE
DATE: APRIL 8186

DYE: RHODAMINE WT 20% Background 0.06
QUANTITY OF DYE: 2 LITERS
TIME OF DYE ADDITION: 08:55 hrs.
~~~~LII-~~~~~~~~~-~~~---~~~~~~----~--~~~~~~~~~~~~~---------~~~~~~~~~
Hours Min Time Reading Temp C Correct Subarea Cumul.Cum/Area
~~~~LIIII~~~~~~~~~~~~~~~~~~~~~-~~~~~~~~~~~~~~~~~~~~--~~~~~~~~~~~~~~~

920.00 20.00 25.00 0.055 14.00 0.000
945.00 45.00 50.00 0.070 14.00 0.033
950.00 50.00 55.00 0.055 10.00 0.000
955.00 55.00 60.00 0.055 10.00 0.000
1000.00 0.00 65.00 0.670 10.00 1.230
1003.00 3.00 68.00 2.000 10.00 3.890
1005.00 5.00 70.00 3.150 10.00 6.190
1007.00 7.00 72.00 4.100 10.00 8.090
1009.00 9.00 74.00 3.900 9.50 7.591
1011.00 11.00 76.00 3.550 9.50 6.900
1013.00 13.00 78.00 3.200 9.50 6.209
1015.00 15.00 80.00 3.000 10.00 5.890
1017.00 17.00 82.00 2.700 10.50 5.359
1019.00 19.00 84.00 2.450 10.50 4.853
1021.00 21.00 86.00 2.200 10.50 4.346
1023.00 23.00 88.00 2.000 10.50 3.941
1025.00 25.00 90.00 1.850 10.00 3.590
1027.00 27.00 92.00 1.680 10.00 3.250
1029.00 29.00 94.00 1.450 10.50 2.827
1031.00 31.00 96.00 1.300 10.50 2.523
1033.00 33.00 98.00 1.160 10.00 2.210
1035.00 35.00 100.00 1.050 10.00 1.990
1037.00 37.00 102.00 0.960 10.00 1.810
1039.00 39.00 104.00 0.870 10.00 1.630
1043.00 43.00 108.00 0.600 16.00 1.274
1047.00 47.00 112.00 0.450 14.00 0.877
1051.00 51.00 116.00 0.410 14.00 0.788
1055.00 55.00 120.00 0.330 14.50 0.618
1059.00 59.00 124.00 0.290 14.50 0.528
1103.00 3.00 128.00 0.245 15.00 0.433

1107 7.00 132.00 0.205 14.00 0.333
1111 11.00 136.00 0.180 14.00 0.277
1115 15.00 140.00 0.150 14.00 0.211
1123 23.00 148.00 0.105 14.00 0.111
1131 31.00 156.00 0.090 10.50 0.071
1139 39.00 164.00 0.070 10.50 0.030
1147 47.00 172.00 0.060 10.50 0.010
1155 55.00 180.00 0.063 11.50 0.017
1203 3.00 188.00 0.060 10.50 0.010

0.000 0.00 0.00
0.416 0.42 0.21
0.083 0.50 0.25
0.000 0.50 0.25
3.075 3.57 1.80
7.680 11.25 5.66
10.080 21.33 10.73
14.280 35.61 17.91
15.681 51.29 25.79
14.490 65.79 33.07
13.108 78.89 39.67
12.099 90.99 45.75
11.249 102.24 51.40
10.212 112.45 56.54
9.199 121.65 61.16
8.287 129.94 65.33
7.531 137.47 69.12
6.840 144.31 72.55
6.077 150.39 75.61
5.349 155.74 78.30
4.733 160.47 80.68
4.200 164.67 82.79
3.800 168.47 84.70
3.440 171.91 86.43
5.808 177.72 89.35
4.301 182.02 91.51
3.329 185.35 93.19
2.812 188.16 94.60
2.293 190.45 95.75
1.922 192.37 96.72
1.531 193.91 97.49
1.221 195.13 98.10
0.976 196.10 98.59
1.287 197.39 99.24
0.728 198.12 99.61
0.405 198.52 99.81
0.162 198.68 99.89
0.107 198.79 99.95
0.107 198.90 100.00

198.899
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FIGURE Al-3
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SITE: DOWNSTREAM  BIRCH ISLAND BRIDGE, LEPT BANK
OATE  : A P R I L  a/86

0 . 0 6

TABLE Al-4
__-_____-------

Cumul.Cumlhrea
.----_~~_~--~---

0.00 0.00
16.70 1.62
43.69 19.85
65.19 29.12
07.09 19.50

107.04 40.65
124.59 56.62
119.89 63.57
156.99 71.35
167.10 76.03
176.12 80.04
103.74 03.51
19lj.08 66.75
196.42 09.27
201.10 91.40
204.44 92.91
211.10 95.90
213.54 97.05
215.41 97.90
216.77 90.52
217.54 90.07
210.42 99.27
219.40 99.ll
2 2 0 . 0 1  1 0 0 . 0 0

AllEA  I CLEARWATER
SITE:  DW?JSTREAII  BIRCH ISLAND BRIDGE, CBNTCR  CHANNEL
DATE : APRIL 0106

DYE; RHOOANINC Wt 2Ot Background 0.06
QUANTITY OF OYC:  2.0 LITRES
TIM OF D Y E  AODITIONr  00rSS  hrr.
~__~______________~_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-~
Hours  nin Time Reading Temp  C Correct S u b a r e a Cumul.Cum/Acca

1005  5 7 0  2 . 5 5 0 10.50
1009 9 7 4  3 . 7 5 0 10.00
1014 7 9  3 . 3 0 0 10.00
1019 : : 0 4  2 . 0 0 0 10.00
1024 24 0 9  2 . 3 0 0 10.00
1029 29 9 4  1 . 0 5 0 10.00
1034 34 9 9  1 . 4 0 0 10.00

5.055
7.390

0.000 0.00
2 4 . 0 9 1  2 4 . 0 9
3 4 . 7 0 0  5 9 . 5 9
2 9 . 9 5 0  0 9 . 5 4
24.950 114.49
20.200 134.69
15.700 150.39
12.700 163.09
13.310 176.40

7.001 103.40
5.707 109.27
4.032 193.30
3.137 196.44
2.613 199.05

0.00
ll.90
20.40
42.00
54.73
64.10
71.09

6.490
5.490
4.490
3.590
2.690
2.390
1.413
1.419
0.095

1039 3 9  1 0 4  1 . 2 5 0  1 0 . 0 0
1046 4 6  1 1 1  0 . 7 0 0  1 3 . 5 0
1051 51 116 0.720 12.50

77.96
04.32
07.70

1056 56 121 0.400
1101 1 126 0.400

12.00
11.50 0.717
12.00 0.537
13.00 0.500

92.40
93.901106 6 131 0.310

1111 11 136 0.290 95.15
!116 16 141 0.220
1121 21 146 0.200
1135 35 160 0.140
1140 40 165 0.120
1145
1150 :; ::;  i::::
1155 55 100 0.100
1200 0 165 0.055

12.00
12.00

0.340
0.305
0.106

2.139 201.19 96.17
1.633 202.02 96.95

13.50
12.50
12.50
13.50
13.00
12.00

3.442 206.26 90.59
0.012 207.08 98.98
0.720 207.00 99.33
0.647 200.44 99.64
0.517 200.96 99.00

0.139
0.149
0.110
0.097
0.000
0.000
0.000

0.243 209.20 100.00
0.000 209.20 100.001205 s 190 0.055 11.50

1210 10 195 0.055 12.00 0.000 209.20
209.204

100.00

SITE: DOWNSTREAM BIRCH ISLAND BRIDGE, RIGHT BANU
DATK  : API’IL 0/86

DYBr RHODAIIINB  WT  2 0 8 Background 0.06
QUANTITY OP  DYB: 2.0 LITERS
TIHC  OF DYE  ADDITION: 00155 hrs.

1005 5 7 0  1 . 1 2 0
1009 9 7 4  2 . 1 5 0
1014 14 7 9  3 . 3 0 0
1019 19 0 4  2 . 0 5 0

10.50
10.00
10.00
10.00

2.158 0.000 0.00
4 . 1 9 0  1 2 . 6 9 6  1 2 . 7 0
6 . 4 9 0  2 6 . 7 0 0  3 9 . 4 0
5 . 5 9 0  3 0 . 2 0 0  6 9 . 6 0
4 . 2 9 0  2 4 . 7 0 0  9 4 . 3 0

0.00
1.25

22.49
39.74

1024 24 0 9  2 . 2 0 0
1029 9 4  1 . 7 5 0
1034 9 9  1 . 3 5 0

10.00
10.00

53.84
3 . 3 9 0  1 9 . 2 0 0  1 1 3 . 5 0
2 . 5 9 0  1 4 . 9 5 0  1 2 0 . 4 5
1 . 0 9 0  1 1 . 2 0 0  1 3 9 . 6 5

64.00
73.3410.00

10.00
13.50

1039 39 104 1.000
1046 46 111 0.640
1051 51 116 0.500
1056 56 121 0.420
1101 1 1 2 6  0 . 3 9 0

79.13
06.07
09.24
91.63
93.69
95.26
96.35

1.201
0.930

11.100 1 5 0 . 7 ;
5 .547 156.29
4.193 160.49
3.613 164.10

12.00
10.50 0.740
12.00
12.00
13.00
12.00
13.50
13.00

0.706
0.3901106 6 131 0.240

1111 11 1 3 6  0 . 2 3 0
2.739 166.04
1.920 160.76
1.603 170.44

0.370
0.295
0.230
0.100
0.053
0.053
0.022
0.023
0.000
0.000
0.000

1116 16 141 0.195
1121 21 146 0.160
1135 3 5  1 6 0  0 . 1 0 5
1140 4 0  1 6 5  0 . 0 0 0
1145 4 5  1 7 0  0 . 0 0 0
1150 5 0  1 7 5  0 . 0 6 5
1155 5 5  1 0 0  0 . 0 6 5

97.31
90.06
99.42
99.65
99.80

1.312 171.75
2.367 174.12
0.404 174.52
0.265 174.79
0.106 174.90
0.112 175.09
0.050 175.14
0.000 175.14
0.000 175.14

175.145

12.50
12.00

99.90
99.97

100.00
100.00
100.00

1200 0 105 0.055
1205 5 190 0.055
1210 10 195 0.055

12.50
12.50
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2.2 Otter CFeekReach

Dye injection for this reach took place on April 8, 1986 at 15:30 hours. Dye was

first observed at the Otter Creek logging bridge sampling site at 16:OO  hours The length

of this reach was 4.2 kilometers. The peak dye concentration reached the sampling

station at 17:02 hours, i.e. one hour and 32 minutes after dye injection. The average

velocity in this reach, based upon the time required for the peak concentration to reach
the dowrrstream collection site, was calculated to be 0.76 m/set. The time of travel

curve generated for this section, generally conforms to traditional curves.

The field results obtained are illustrated in Figure Al-4 and interpreted in Table

A l-5.

2.3 Little Port Reach

Dye injection at the Little Fort study site occurred on AprIl 9, 1986 at lot33

hours, Two sampling sites were established downstream; one 3.0 kilometers downstream,
the other 4.3 kilometers downstream. At each site, samples were collected in the
mainstem flow on the two sides of the river and in the centre. As a result, six time of

travel curves have been developed. The peak concentration arrived at the first
downstream location 46 minutes after dye injection; at the second downstream sampling

location the peak concentration arrived one hour and 12 minutes after dye injection. In
each instance, the peak dye concentration first obtained was in the sample collected at

mid steam. The average velocity based upon the peak concentration time of travel for

this dye study reach were for the first segments, 1.00 to 1.09 m/set, and for the overall

reach, 0.87 to 1.00 m/set. With reqect to the curves of dye concentration vs. time, an
anomalous reading was noted at 12130 at the left bank sampling station, Little Fort ferry
cmssing site.

The field results obtained are illustrated in Figure Al-5 and Figure  A l-6 and

inte xpreted in Tables A 1-6 and Table A 1-7.
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TABLE Al.5
Al-14

AREA: N. THOMPSON, NORTH OF CLEARWATER
SITE: OTTER CREEK LOGGING BRIDGE
DATE: APRIL 8/86

DYE: RHODAMINE WT 201 Background 0.08
QUANTITY OF DYE: 1.5 LITERS
TIME OF DYE ADDITION: 15:30 hrs.
__________________-- --~-~~~~~~~~~~~~~~~~_____~~~~~~~~~~~~~~~~
Hours Min Time Reading Temp C Correct Subarea Cumul.Cum/Area
__________________ ~~-~~~~~---~~~~~~~~~~____~~~~~~~~~---~~~~~~
1600
1605
1610
1615
1620
1625
1630
1632
1634
1636
1638
1640
1642
1644
1646
1648
1650
1652
1653
1654
1655
1656
1657
1658
1659
1700
1702
1704
1706
1708
1710
1712
1714
1716
1718
1720
1725
1730
1735
1740
1745
1750
1755
1800
1805
1810
1815
1820
1825
1830
1835
1840

0
5

10
15
20
25
30
32

id
38
40
42
44
46
48

z;
53

z:

z:
58
59
0
2
4
6
8

i(:
14
16
18
20

fo5
35
40

iti

So5
5

10
1s

ii

3350
40

30 0.105 9.00
35 0.120 8.50
40 0.155 8.50
45 0.11s 8.50
50 0.120 8.50
55 0.115 8.50
60 0.260 8.50
62 0.185 8.50
64 0.245 8.50
66 0.120 8.50
68 0.115 8.50
70 0.142 8.50
72 0.110 8.50
74 0.120 8.50
76 0.190 8.50
78 0.420 8.50
80 1.000 8.50
82 1.800 8.50
83 2.000 8.50
84 2.400 8.50
85 2.680 8.50
86 2.900 8.50
87 3.000 8.50
88 3.080 8.50
89 3.080 8.50
90 3.000 8.50
92 3.400 8.50
94 2.700 8.50
96 2.600 8.50
98 2.350 8.50
100 2.150 8.50
102 2.000 8.50
104 1.920 8.50
106 1.800 8.50
108 1.740 8.50
110 1.550 8.50
115 1.210 8.50
120 1.000 8.50
125 0.800 8.50
130 0.680 8.50
135 0.570 8.50
140 0.500 8.50
145 0.380 8.50
150 0.310 8.50
155 0.280 8.50
160 0.250 8.50
165 0.215 8.50
170 0.150 8.50
175 0.130 8.50
180 0.115 8.50
185 0.105 8.50
190 0.110 8.50

0.049
0.077
0.144
0.067
0.077
0.067
0.346
0.202
0.317
0.077
0.067
0.119
0.058
0.077
0.212
0.654
1.770
3.308
3.693
4.463
5.001
5.424
5.617
5.771
5.771
5.617
6.386
5.040
4.847
4.366
3.982
3.693
3.539
3.308
3.193
2.828
2.174
1.770
1.385
1.154
0.943
0.808
0.577
0.442
0.385
0.327
0.260
0.135
0.096
0.067
0.048
0.058

0.000 0.00
0.314 0.31
0.553 0.87
0.529 1.40
0.361 1.76
0.361 2.12
1.034 3.15
0.548 3.70
0.519 4.22
0.394 4.61
0.144 4.76
0.187 4.94
0.177 5.12
0.135 5.26
0.289 5.54
0.866 6.41
2.424 8.83
5.078 13.91
3.501 17.41
4.078 21.49
4.732 26.22
5.213 31.43
5.520 36.95
5.694 42.65
5.771 48.42
5.694 54.11
12.003 66.12
11.426 77.54
9.887 87.43
9.214 96.64
8.348 104.99
7.675 112.66
7.232 119.90
6.848 126.74
6.501 133.25
6.021 139.27

12.503 151.77
9.858 161.63
7.886 169.51
6.348 175.86
5.242 181.10
4.376 185.48
3.462 188.94
2.549 191.49
2.068 193.56
1.779 195.34
1.467 196.80
0.986 197.79
0.577 198.37
0.409 198.77
0.289 199.06
0.264 199.33

199.327

0.00
0.16
0.44
0.70
0.88
1.06
1.58
1.86
2.12
2.31
2.39
2.48
2.57
2.64
2.78
3.22
4.43
6.98
8.74

10.78
13.16
15.77
18.54
21.40
24.29
27.15
33.17
38.90
43.86
48.48
52.67
56.52
60.15
63.59
66.85
69.87
76.14
81.09
85.04
88.23
90.86
93.05
94.79
96.07
97.11
98.00
98.73
99.23
99.52
99.72
99.87

100.00
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FIGURE Al-5

Little Fort, Upstream, Left Bank
Thompson  Rlvw,  April O/66
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TABLE Al-6

AREA:  LJTTJJZ FORT
SJtCI LJTtU FORT,  UPSTRUIJ  StATlOW.  Urt  DAMI
DAttc  APRJL 9/96

DYE :  RHDDAHINE  UT 208
OUAJltJTY  W DYE: 5.0 LITEllS

Sxkground 0.01

TIME  01 DYC ADD~TJDH; 10133 hre.
------~-_--__---~-~__________c__________~~~~~~~~~~~~~
YOUr4  JJln tlu krdlng  terg C Correct Subarea C-1.
--------__-__---__-_~~~~~~~~~~~~~~~_~~~~~~~~~~~~~~~~~
1105  3: 32 o.oss 12.00 0 . 0 8 5  0.000 0 . 0 0
1110 37 0.190 16.50 1.3030.42b 1 . 3 0
111s 15 42 0.295 14.50 O-b41  2.bO 3.97
1117 17 44 l.SSO lS.SO 3.553 4.194 B-lb
1119 19 46 11.500 14.so 25.832  2 9 . 3 8 6 11.55
1121 21 48 10.000 1 4 . 0 0  2 2 . 1 7 0  4 9 . 0 0 2 85.S5
1123 23 50 7.100 1 5 . 0 0  l b . 1 4 9  3 8 . 3 1 8 123.87
112s 25 52 5.200 13.00 11 .222 27.371 151.24
1127 27 54 3.soo 1 2 . 5 0  7 . 4 4 9  1 8 . 0 1 1 0 . 9 1
1129 29 56 2.550 l2.50  5 . 4 2 1  1 2 . 9 7 0 192.78
1131 31 S8 2.250 13.00 4.843 10 .265 193.05
1133 33 60 1.750 14.00 3 . 8 6 1  8.105 201.75
1137 37 b4 1.450 13.50 14.0323.1S4 215.78
1140 40 67 1.100 15.00 8.45b2.483 224.24
1143 43 70 1.000 13.50 2.Lb9 b.977 231.22
1146 46 73 0.710 12.50 5.4941.494 23b.71
1149 49 76 o.soo 11.80 3.7811.027 240.49
llS2 52 79 0.260 12.20 0.529 2.335 242.83
1155 ss 82 0.150 13.so 0.745 1.911 244.74
3158 S8 85 0.270 13.00 O.Sb2 1.910 24b.70
1201 : 88 0.265 13.80 0.563 1.68O 248.39
1205 92 0.145 12.50 0.188 1.702 250.09
1209 9 96 0.10 11.50 0.322 1.221 2s1.31
1213 13 100 0.110 11.00 0.20s 1.055 2S2.3b
1217 17 104 0.095 11.00 0.174 0.7)) 253.12
1221 21 108 0.06s 11.30 0.114 0.577 2S3.70
122s 2s 112 0.055 12.50 0.096 0.420 254.12
1229 29 lib 0.070 12.00 0.12b 0.445 254.56
1213 33 120 o.oso 13.20 0.087 0.427 254.99
1237 37 124 0.050 13.20 0.017 0.348 fS5.34
1241 41 128 0.075 12.20 0.138 0.449 255.79
124s 4s 112 0.085 12.00 0.158 0.591 256.38
1249 49 136 0.040 12.00 0.063 0.442 2Sb.82
1253 s3 140 0.050 12.30 0 . 0 8 5  0 . 2 9 6 257.l2
1301 1 JO 0.01s 13.10 0 . 0 1 1  0 . 3 8 3 257.50
1305 5 152 0.01s 13.00 0 . 0 1 1  0 . 0 4 3 2 S 7 . 5 4
1309 9 15b  0.025 1 4 . 0 0 0 . 0 3 3  0 . 0 8 8 2 5 7 . 6 3

2 5 1 . 6 3 3

._____---
CuMArea
_-____-_

0.00
0 . 5 1
J .54
3 . 1 7

1 4 . 5 8
3 3 . 2 1
4 8 . 0 8
5 8 . 7 0
b 5 . 9 5
7 0 . 9 5
7 4 . 9 3
7 8 . 3 1
8 3 . 7 6
8 7 . 0 4
89.7s
9 1 . 9 8
9 3 . 3 5
9 4 . 2 5
94:99
95.7b
9 b . 4 1
9 7 . 0 1
9 7 . 5 s
9 7 . 9 s
9 8 . 2 5
9 8 . 4 7
98.b4
9 8 . 8 1
9 8 . 9 7
9 9 . 1 1
9 9 . 2 9
9 9 . 5 1
9 9 . 6 9
9 9 . 8 0
9 9 . 9 5
9 9 . 9 7

JOO.00

AREA: L1TTJ.E rOIt
SITE:  LITTLE JWIT, UPSTJGZM StAtJDM, CCWtJ!E
DATE, APRIL 9186

DYE: RHDDAMlWf  YT 201 kckgroundr 0.01
OUAUTJTY  Of DYti S.0 LJTLIS
TIM OI DYL ADDJTIDU: 10x33 hrr.
---_--__-____-__-___~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Your* nln Tlw luadlng Tap C Correct  Sub4roa  Cum). CudAroA
-____~_~________________________L_______~~~~~~~~~~~~~~~~~~~~~
1105 s 32 0.015 12.00 0.116 0.000 0.00 0.00
1110 10 37 0.175 11.00 0.339 1.136 1.14 0.41
111s 1s 42 0.050 15.00 0.091 1.074 2.21 O.Ol
1117 17 44 0.2bS lb.00 O.S96 0.687 2.90 l.Ob
1119 19 4b 1.320 14.so 2.90 3.541 b.44 2.3s
1121 21 48 9.700 14.00 21.504 24.449 30.89 11.27
1123 23 50 10.100 14.50 2 2 . 0 5  4 4 . 1 8 9 75.08 27.40
1125 2S 52 7.000 13.50 15.312 37.997 113.07 41.27
1127 27 54 4.300 12.so 9.15b  24.4b8 137.54 so.20
1129 29 56 4.400 12.50 9.370 18 .526 156.07 56.97
1131 31 so 2.350 13.00 5.060 14 .429 170.50 (2.23
1133 33 60 1.950 14.00 4 . 5 0 5  9.36s 1’)9.ab 65.65
1137 37 64 2.220 13.50 4.841 18 .293 190.1b 72.33
1140 40 67 1.350 14.50 3.013 11.701 209.94 7b.b)
I143 43 70 2.JlO 13.50 5.038 12 .076 222.01 81.04
1146 4b 73 1.200 13.00 2.573 11 .417 233.43 85.20
1149 49 7b 0.820 12.00 1.7Ob  b.419 239.85 87.55
1152 52 79 0.700 12.50 1 . 4 7 3  4 . 7 6 9 244.62 89.29
IJSS 5s 82 0.770 13.00 l.b43  4 . 6 7 4 249.29 90.99
1158 S8 85 O-b40 13.50 1 . 3 8 0  4 . 5 3 s 253.83 92.b5
1201 : 08 0.510 13.20 1.087 3.700 2S7.53 94.00
120s 92 0.2bO 12.80 0.583 3.335 2bO.bb 95.22
1209 9 96 0.30s 11.50 0.613 2.388 263.25 9b.09
1213 13 100 0.200 11.00 0 . 3 9 0  2 . 0 0 7 2bS.Zb 9b.82
1217 1 7  1 0 4  0.09s 11.00 0 . 1 7 4  1 . 1 2 9 266.39 91.23
1221 IA 108 0 . 1 2 5 11.20 0 . 2 3 7  0 . 8 2 4 2 0 . 2 1 97.s3
1225 2 5  112 0 . 0 9 5 12.50 0.18l  0 . 9 3 7 268.05 97.84
1229 29 116 0.09s 12.SO 0.181 0.726 268.77 98.11
1233 33 120 0.06s 12.20 0.116 0.59b 269.37 98.32
1237 37 124 0.110 13.20 0.217 0.668 270.04 98.57
1241 41 120 0.120 12.40 0.234 0.903 270.94 98.90
124s 45 132 0.120 12.00 o.i32 0.9ii 271.87 91.24
1249 49 136 0.075 12.00 0.137 0.737 272.61 99.Sl
1253 53 140 0.075 12.60 0.139 0.552 273.16 99.71
1257 s7 144 0.055 13.50 0.099 0.475 273.64 99.88
1301 1 148 0.01s 13.10 0.011 0.219 273.8s 99.96
130s 5 152 0.030 13.20 0.043 0.109 273.9b 100.00

2 7 3 . 9 0

AREAI LlttU F'ORT
SITEI LJttJaC  COlt,  UPSTREAM STATJW,  lllCYT  DAMI
DATEa AIlJL 9/86

DYE: RHDDANIYL  Wt 206 Background
QUAJJtltY 01 DYE: 5.0  LlTLRS
TIM OI DYE ADDJTIDU: 10133 hre.
____________________~~~~~~~~~~~~~~~~~~~-~~---.
JJouro Mla tlw Bodlaq  terp C Correct Subarea
___~__________c_____~~~~~~~~~~~~~~~~~~~~~~~--.
1105 5 32 0.020 13 .00 0.022 0.000
1110 10 37 0.05s  12 .00 0.095 0.291
111s  1s 42 0.060 15 .00 0.114 0.522
1117 17 44 0.18s 1 6 . 0 0 0.409 0.523
1119 18 46 0 .125 15 .00 0.2b2 0.671
1121 f: 48 2.6SO  1 4 . 0 0 5.8s) b.121
1123 50 9.500 14 .00 21.060 26.919
1125 2s 52 9.100 14 .00 20.173 41.233
1127 27 S4 6.900 13 .50 14.874 35.046
1129 29 56 7.000 13 .50 15.312 30.186
1131 31 S8 4.900 14 .00 10.852 26.164
1133 33 b0 3.500 14.50 I.846
1137 37 b4 4.000 14.00 8.855
1140 40 67 3.100 14.00 6.851
1141 43 70 2.850 14.20 6.33s
114b 46 73 2.sso 13.50 5.564
1149 49 7b 1.450
llS2
IISS E

79 1.120
82 0.890

1159 5a OS 1.800
1201 : I8 1.200
1205 92 0.950
1209 9 9b 0.450
1213 13 100 0.550
1211 17 104 0.340
1221 2l 108 0.245
1225 25 112 0.350
1229 29 116 0.155
1233 33 120 0.110
1237 37 114 O-L70
1241 41 128 0.22s
1245 45 132 0.130
1249 49 136 0.180
1253 53 140 0.140
1257 57 L44 0.100
1301 1 148 0.095
1305 5 151 0.120

11.80
13.00
13.50
14.40
12.50
13.50
12.50
11.80
11.50
12.00
13.00
13.so
12.00
14.20
13.20
13.00
13.00
13.50
14.50
14.50
13.00

3.018
2.404
1.928
4.014
2.540
1.059
0.939
1.133
0.686
0.495
0.715
0.318
0.421
0.35I
0.461
0.259
0.368
0.285
0.202
0.191
0.23s

18.698
b 33.402
' 23.50
I 19.789
/ 17.849
I 12.873
I 8.117
I 6.492
1 8.912
I 9.831
1 9.198
1 S.996
1 4.142
) 1.636
1 2.163
1 2.4bl
I 2.106

1.478
’ 1.551
’ 1.648

1.454
I 1.254

1.305
0.914
0.781

I 0.858
368.431

0.01

._____--- _____-_
Cumul .c:un/Area

.-_-e----._____--

0.00. 0.00
0.29 0.08
0.81 0.21
1.34 0.36
2.01 0.s4
8.13 7.21
35.05 9.51
76.28 20.70

111.33 30.22
141.51 1t.41
167.67 0.51
186.37 50.59
219.78 53.65
241.34 L4.05
263.13 11.42
280.98 76.26
293.85 7J.76
301.98 Ji.96
308.47 81.73
317.39 66.15
327.22 6J.81
336.41 91.31
342.41 61.94
346.55 64.06
350.19 55.05
352.55 55.69
355.01 95.36
357.12 56.93
358.59 57.31
360.15 97.15
361.80 53.20
363.25 51.59
164.51 5a.93
165.81 59.29
166.79 53.55
367.51 51.77
368.43 lC3.00
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FIGURE Al-6
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TABLE Al -7

AI(YA  : Ll*rtLC: YONT
SITE: LITTLE FORT, PERRY CROSSING, LEFT BANK
DATE : APRIL  9/86

DY&: RHODAUINE  WT 2 0 6 Backqround 0.01
QUANTITY OF DYE: 5.0 LITERS
T1t4E  OF DYE ADDITION: lo:33  hrr.
________________~_~_~~--~~~---~-~~~~~~~~~~~~~~~~____~~~~~~~~-
Hours  nin T i m e  Rerdlnq  Terp C  C o r r e c t  Subrr~r Cunul.CumlArcr
__________-_- __~____c___~___~____~~~~~_~____~________ _______-

1120 20 47 0 . 0 2 0
1130 30 5 7  0 . 0 1 5

0.000 0.00 0.00
0.08

1140 40 67 0.010
1145 45 12 0.060
1350  50 77 0.615
1155 5s 8 2  3 . 0 2 0
1200 0 8 7  1 . 9 0 0
1205  5 9 2  1 . 2 5 0
1210 10 9 7  1 . 4 0 0
1235 15 1 0 2  1 . 7 5 0
1220 20 107 1.070
1225 25 112 1.350
1230 30 117 2.100
1235 3 5  1 2 2  0 . 6 8 5
1240 4 0  1 2 7  0 . 7 5 0
1245 43 1 3 2  0 . 6 6 0

12.50
10.00
10.50
10.50
11  .oo
11.50
12.50
11.50
11.50
11.50
11.00
11.50
12.00
12.00
11.00
11.50

0.021
0.010
0.000
0.101
1.242
6.259
4.034
2.579
2.891
3.618
2.176
2.787
4.403
1.422
1.519
1.3S2
0.302
0.375
0.190
0.000

0.1'57 0.16
0.050 0.21
0.253 0.46
3:350 3.82

1 8 . 7 5 3  2 2 . 5 7
2 5 . 7 3 3  4 8 . 3 0
16.531 64.04
1 3 . 6 7 3  7 9 . 5 1
1 6 . 2 7 2  94.78

0.11
0.24
2.01

11.86
25.38
34.07

55 1 4 2  0 . 1 3 5  1 1 . 5 0

14.466 109.27
12.406 121.67
17.974 139.65
14.563 154.21

7.353 161.56
7.177 160.74
8.266 177.01

1400 0 2 0 7  0 . 0 1 0 15.40

41.26
49.81
57.42
63.94
73.36
91.04
04.90
88.67
93.01
94.19
98.50

100.00

3.382 100.39
7.061 187.45
2.850 190.30

190.290

AREA:  L1TTl.t  FORT

0.01

__-_---
Cuau  1

__--_--

___--
, Curt
_-_-_

-e-w

Arr88
___-

1120 :: 47 0.015 11.00 0.010 0.000 0 . 0 0 0 . 0 0
1130 57 0.010 11.00 0.000 0.051 0 . 0 5 0.02
1140 40 67 0.720 10.50 1.439 7.193 7.24 2.91
1145 45 72 6.450 10.00 12.880 35.796 43.04 17.27
1150 50 77 5,soo 10.00 10.980 59.6SO 102.69 41.21
1155 55 82 3.000 11.50 6.218 42.995 145.69 59.47
1200 0 87 2.050 13.00 4.411 26.572 172.2b (9.13
1205 5 92 1.225 12.00 2.560 17.427 189.68 76.13
1210 10 9 7  1 . 6 7 0  1 1 . 0 0 3 . 4 0 1  1 4 . 9 1 9  2 0 4 . 6 0 92.11
1215 15 102 0.840 10.50 1.682 12.723 211.32 87.22
1220 2 0  1 0 7  0 . 7 0 0 10.50 1.398 7.699 225.02 90.31
1225 25 112 0.405 11.00 0.811 5.522 230.55 92.53
1230 30 117 0.310 11.00 0.616 3.567 234.11 93.96
1235 3 5  1 2 2  0 . 2 6 0  1 1 . 5 0 0.520 2.839 236.95 95.10
1240 40 127 0.200 11.00 0.390 2.275 239.23 96.01
1245 45 132 0.195 9.00 0.361 1.676 241.10 96.76
1255 55 142 0.115 11.50 0.218 2.094 244.00 97.93
1305 5 152 0.125 10.50 0.233 2.251 246.25 98.83
1330 3 0  1 7 7  0 . 0 1 0  1 0 . 0 0 0.000 2 . 9 1 3  2 4 9 . 1 7  1 0 0 . 0 0
1400 0 207 0.010 15.00 0.000 0.000 249.17 100.00

249.167

AREAI LITTLE ?ORt
SIttr  LlttLC PORT,  PERRY CROSSING, RIGWt  BANK
DATE: APRIL 9/86

DYC: RHODAMINC  WT 2Ot Background 0.01
QUANTITY 01 DYE: 5.0 LITERS
TSMt  OF DYE ADDITION: lo:33  hrr.
________~-_-____~___~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Hourn Nln Tima Reading  temp  C  C o r r e c t  Subarea Cumul.Cun/Arra~___~~___-_-_-___~__~~~~~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
1120
1130
1140
1145
t1so
1155
1200
120s
1210
1235
1220
12is
1230
1235
1240
1245
1255
1305
1330
1400

20 47
30 57
40 67
45 72
50 77
55 02
0 07
5 92

10 97
15 102
20 107
25 112
30 117
35 122
40 127
45 132
55 142

5 152
30 177

0 207

0.025
0.010
0.18s
4.450
3.650
3.300
2.2so
2.150
1.280
1.870
1.300
0.720
1 .oso
0.475
0.710
0.680
0.315
0.235
0.090
0.015

13.00
10.50
11.00
10.00
11.50
11.50
11.50
12.00
11.50
10.30
10.50
11.00
11.20
11.00
11.00
11.00
11.50
11.00
10.00
15.00

0.032 0.000
0.000 0.162
0.359 1.196
8.880 2 3 . 0 9 8
7 . 5 7 0  4 1 . 1 2 4
6 . 8 4 2  3 6 . 0 2 9
4 . 6 5 9  2 8 . 7 5 0
4 . 5 0 0  2 2 . 9 1 7
2. 41 17.174
3 49 15.975
2.al4 15.907
1.457 10.178
2.146 9.008
0.954 7.751
1.437 5.978
1.375 7.030
0.634 10.048
0.462 5.481
0.160 7.773
0.011 2.571

269.449

0.00
0 . 1 6
1.96

25.06
66.18

102.21
130.96
153.87
171.75
187.72
203.63
213.81
222.82
230.57
236.55
243.58
293.62
259.11
266.19
269.45

0.00
0.06
0.73
9.30

24.56
37.93
48.60
57.11
63.74
69.67
75.51
79.35
82.69
85.57
87.19
90.40
94.13
96.16
99.05

100.00
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2.1 Ada Reach

Dye injection in this reach took place at 1218  hours April 10, 1986. The dye was

first observed at the Avola sampling sites at 13:05 hours The peak dye concentration

reached the site at 14:09 hours. The dye concentration at the left and centre sampling

sites of the river dropped off considerably after 14:09 hours. However, at the right side

station, the peak concentration did not arrive until 14:12  hours and the dye level remained

consistantly  higher than the centre and left stream stations for the next 30 minutes

Sampling continued until 17:OO  hours and at that time sampling was discontinued although

background levels had not been reached. The average velocities, based upon the peak

concentration time of travel for this reach, were between 0.54 m/set and 0.59 m/set.

The field results obtained are illustrated in Figure Al-7 and interpreted in Table

A l-8.

2.5 Blue River Reach

Dye injection took place in the Blue River reach at 1O:lO hours, April 10, 1986.

Dye first reached the sampling site at 14:00 hours. The peak concentration reached the

site at 14:20 hours. Sampling continued until 17:20 hours at which point the dye level had

decreased substantially but not to background levels. Noting that the length of this reach

is approximately 13.5 km, the average velocity based upon the peak concentration time of

travel for this reach was 0.9 m/set. The stream gradient in this section is 0.1%.

The field results obtained are illustrated in Figure Al-8 and interpreted in Table

Al-9.
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FIGURE Al-7
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TABLE Al-8

_-______
CUdAIJJ
_-______

0.00
0 . 2 4
0 . 3 4
0 . 4 1
0 . 4 9
0.56
0.82
5.94

26.04
50.81
62.32
6 4 . 9 7
6 6 . 1 9
6 6 . 1 5
67.12
61.36
61.69
68.19
68.90
69.60
70.00
70.60
71.42
71.22
73.57
17.70
79.79
82.31
85.31
90.61
100.00

AlPa : AVOLA . Il.  tlloll?SoN
SITEI  AVOLA  HltHYAY BRIDGE. CENTRE
DATE: APDlL. IO/86

DYE: Rl1DDMlNE  UT 201 BJckground 0.085
QUMTlfY  01 DYE: 1 LlYtRS
TlNC 01 DYe ADDITION: 12118 hrJ.
____________-_______~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
HOUrJ Mill Tim RJJding TJIQ C COrrJCt  SUbJKJJ CUBUl.h/ACJJ
___~_________~~_____~~~~~~~~~~~~~~~~~~~~~~~_~~~~~~~~~~~~~~__~~~_~

1305 5 47 0.095 b.00 0.018 0.000 0.00 0.00
1331 32 14 0.105 5.40 0.035 0.111 0 . 7 1 0.18
I338 38 80 0.095 5.60 0.018 0.160 0.88 0.22
1343 0 85 0.090 6.00 0.009 0.067 0.95 0.23
1348 48 90 0.100 6.00 0.027 0.090 1.04 0.2b
1353 53 95 0.130 5.60 0.080 0.268 1.31 0.32
1351 51 99 3.050 5.80 5.317 10.794 12.10 2.98
1400 0 102 12.800 7.00 23.522 43.258 55.36 13.64
1403 3 105 16.900 6.80 30.945 81.701 137.06 33.76
1406 6 108 10.000 6.40 18.058 73.505 210.56 51.87
1409 9 111 7.220 6.00 12.860 46.378 256.94 b3.30
1412 12 I14 1.690 6.20 2.908 23.653 280.60 69.12
1415 15 117 0.950 6.50 1.580 6.731 287.33 70.78
1418 18 120 0.445 7.20 0.669 3.313 190.10 71.61
1421 21 123 2.600 6.00 4.533 7.804 298.50 73.53
1424 24 126 0.360 6.00 0.496 7.543 306.05 15.39
1427 11 129 0.490 7.80 0.?65 1.01 307.94 75.86
1430 30 132 0.465 6.00 0.685 2.175 310.11 76.39
1434 34 136 0.4SO 5.50 0.649 2.669 312.78 77.0s
1438 38 140 0.550 I.80 0.834 2.966 315.75 77.78
1442 42 144 0.220 4.80 0.236 2.139 317.89 79.31
1446 46 148 0.480 6.40 0.719 1.911 319.90 79.78
1450 50 152 0.380 6.00 0.532 2.502 322.30 79.40
1455 55 151 0.570 6.50 0.886 3.54J 325.84 80.27
1500 0 162 0.305 4.80 0.384 3.115 329.02 81.0s
1516 lb I78 0.365 5.50 0.498 7.ObO 33b.08 82.79
1530 30 192 0.378 5.20 0.517 7.108 343.19 84.54
1545 45 201 0.425 5.20 0.600 8.381 351.57 86.61
1600 0 222 0.438 4.60 0.614 9.103 360.67 88.85
lb25 25 247 0.460 4.60 0.652 15.816 376.49 92.74
1700 0 282 0.680 4.50 1.031 29.456 405.94 100.00

405.942

AREA%  A V O L A .  H. THOWSON
SlTE:AVOLA  HlCNWAY BRIDGE. illGilT  BAN&
DATE, APBIL 10186

DYE: RHDDAwlNE NT 201 BJchground 0.005
Q U A N T I T Y  O? DYta 2 LlTEAS
TIM Of DYL ADDITlW:  12118 hrJ.
___~________~_______~~~~~~~~~~~~~_~~~~~~~_~~~~~~~~~~~~~~~~~~~
YourJ Min tlw IlJJding  TJrp C Corract  SubJrcJ CUUIl  .CUm/ArJJ
____________________~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

3305 s 47 0.095 b.20 0.018 0.000 0.00 0.00
1332 32 74 0.120 6.00 0.063 1.096 1.10 0.29
1338 38 80 0.185 6.50 0.183 0.731 1.83 0.48
1343 43 85 0.120 6 . 5 0 0 . 0 6 4
1348 48 90 0.085 6 . 0 0 0 . 0 0 0
1353 53 95 0.105 6 . 4 0 0 . 0 3 6
1357 51 99 0.105 6 . 5 0 0 . 0 3 7
1400 0 102 0.820 7 . 6 0 1.381
1403 3 105 4.080 7.20 7.429
1406 6 108 6.400 6.80 11.622
1409 9 111 3.250 6.50 5.119
1411 12 114 6.500 6.40 11.684
1415 15 117 5.360 7.00 9.758
1418 18 120 4.740 8.00 8.838
1421 23 123 3.600 6.50 6.419
1424 24 126 2.280 6.60 4.019
1427 27 I29 3.350 7.30 6.081
1430 30 132 2.200 6.50 3.862
1434 34 136 2.000 6.40 3.488
1438 38 140 1.550 6.30 2.661
1442 42 144 0.710 5.00 1.1t5
1446 46 148 1.250 6.50 2.121
1450 50 152 1.150 6.80 1.960
1455 55 157 0.820 1 . 0 0 I  .I60
1500 0 162 0.620 5.20 0.944
1516 lb 178 0.500 6.50 0.158

0.616 2.45 0.64
0.160 2.61 0.68
0.091 2.791 0.10
0.146 2.85 ) 0.14
2.126 4.97 1.29
13.215 18.19 4.12
28.516 46.76 12.14
26.102 12.81 18.92
26.194 99.06 25.73
32.163 131.22 34.08
21.895 159.12 41.32
22.885 182.00 41.27
151.656 lPl.bb 5l.l3
15.159 212.82 55.27
14.924 227.74 59.14
14.100 242.44 62.96
12.298 254.14 66.15
7.553 161.29 68.12
6.485 268.78 69.80
8.175 216.95 71.92
8.299 285.25 14.08
5.760 191.01 75.57
13.418 304.63 19.11

1530 30 192 0.462 6.00 0.680 10.061 314.69 8I.i2
1545 45 201 0.495 5.50 0.129 10.5bl 325.2b 84.47
1600 0 222 0.450 5.00 0.641 10.279 335.54 81.14
1625 25 241 0.498 4.80 0.122 11.012 352.51 91.56
1700 0 282 0 . 1 4 0 4.50 1.135 12.491 385.0') 100.00
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TABLE Al-9

AREA: BLUE RIVER, N. THOMPSON RIVER
SITE: AIRPORT LOGGING BRIDGE, N. THOMPSON
DATE: APRIL lo/86

DYE: RHODAMINE WT 20%
QUANTITY OF DYE: 3.0 LITERS
TIME OF DYE ADDITION: 1O:lO hrs.
~~~~~~~~~~~~~~~~~I~---~----~~~~~~------~-~~~~~~~~~~-----~-~~~
Hour Min Time Reading Temp C Correct Subarea Cumul.Cum/Area
~~~~~~~~~~LLCIIIIIII~____~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
1400 0 230 0.210
1405 5 235 0.470
1410 10 240 0.920
1415 15 245 1.450
1420 20 250 1.950
1425 25 255 2.500
1430 30 260 2.850
1440 40 270 3.250
1445 45 275 3.300
1450 50 280 2.950
1455 55 285 2.850
1500 0 290 2.600
1510 10 300 2.200
1520 20 310 1.800
1530 30 320 1.400
1540 40 330 1.200
1550 50 340 0.790
1600 0 350 0.610
1610 10 360 0.440
1620 20 370 0.330
1630 30 380 0.270
1640 40 390 0.195
1650 50 400 0.145
1700 0 410 0.105
1710 10 420 0.075
1720 20 430 0.045

3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00

0.420 0.000
0.940 3.400
1.840 6.950
2.900 11.850
3.900 17.000
5.000 22.250
5.700 26.750
6.500 61.000
6.600 32.750
5.900 31.250
5.700 29.000
5.200 245.250
4.400 48.000
3.600 40.000
2.800 32.000
2.400 26.000
1.580 19.900
1.220 70.000
0.880 10.500
0.660 7.700
0.540 6.000
0.390 4.650
0.290 3.400
0.210 12.500
0.150 1.800
0.090 1.200

771.100

0.00 0.00
3.40 0.44

10.35 1.34
22.20 2.88
39.20 5.08
61.45 7.97
88.20 11.44

149.20 19.35
181.95 23.60
213.20 27.65
242.20 31.41
487.45 63.21
535.45 69.44
575.45 74.63
607.45 78.78
633.45 82.15
653.35 84.73
723.35 93.81
733.85 95.17
741.55 96.17
747.55 96.95
752.20 97.55
755.60 97.99
768.10 99.61
769.90 99.84
771.10 100.00
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As stated previously, this field study was undertaken to provide  information for

the calibration of the computer model for the North Thompson River and for the

development of dispersion coefficients. The study was successful in providing information

useful to the overall computer model@ objectives. Noting budget constraints and the

overall objectives for acquiring the data, a thorough evaluation of the results has not been

undertaken at this time. Although anomalies do occur in the data, they are minor in

nature and do not affect the trends established.
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FROM : Tung Van Do

TO: File No. 8601401

DATE: August 25th, 1986

SUBJECT: Steady state modelling for North Thompson River

1.

1.1

-

-

-

-

-

-

THEORY AND BIETHODOLOGY

Assumptions

steady state 2-dimensional  hydraulics: velocity in each
panel and the longitudinal diffusion coefficient are
constant in a 1 kilometer reach;

Mean velocity varies laterally in each panel according to
its wetted perimeter (the cross-sectional geometry) and the
rating curve for the section.

Vertical velocities follow the Universal velocity
distribution law according to an approximation which uses
Manning's n as a friction factor.

the pollutant either floats, sinks or undergoes complete
vertical mixing;

the pollutant is complete mixing laterally so that at least
95% of the initial waste field is contained within 2 20;

the pollutant undergoes first order decay with time;

homogenous turbulence: the lateral diffusion coeficient is
the same as the longitudinal one; (Ex = Ey).
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1.2 Model Formulation

1.2.1 Hydraulics

1.2.1.1 Lateral Velocity Distribution

Manning's equation:

V = 1
iiR

2/3 $/'2

in which,

V - Cross-sectional mean velocity (m/s)

n = Manning's roughness coefficient

R - Crors-sectional hydraulic radius(m)

S - River slope

Thus.

v =s l/2
7 n

(2)

V

F
= Constant (2a)

The constant is evaluated from values of V and R given by
the-actual rating curve developed from stream gauging at the
transect. A value of the constant is computed for each
point on the stage-discharge curve. The mean velocity in
each panel, at each slope, is computed using this constant,
fromr

v = Constant x r213 (3)

If the rating curve is not available the lateral velocity
distribution can be computed from estimates of n and S and
inthis case ncanbe varied in each panel. This capability
is not included in the current version of the computer code.
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l-2.1.2 Vertical Velocity Distribution

From the Prandtl-von Karman universal-velocity-distribution
law,

"Y
= 2.5 I'grS In E

where,

vY = velocity at the depth y (m/s)

r = hydraulic radius (m)

K = coefficient

Y= water depth (m)

Combining (3) and (4) gives,

For

Y = 0.6i ,
c

and,

Therefore,

l/6
K = 0.67 exp r- - -

2.5 Gn

and,

"Y
= 2.5 igEj% In

(4)

a _

(5) --

(6)

(7)
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1.2.2 Water Quality

1.2.2.1 One-dimensional distribution

From the Einstein equation for an infinite turbulent field,

Ex = h 2 a(ot2)
T

at

for E, = diffusion constant, u = constant velocity

Ex= +
2

2
mJx /u2)

ax/u
= 9 %2,

2-ax

2 - x1)

where,

U =

Xl’ x2 =

01’ a2 =

E X' Ey =

mean velocity in a panel
.

(9)

(10)

distance along advection dispersion longitudinal
axis

standard deviations of dispersion pattern at x1
and x2

"effective diffusion" or dispersion along x-axis
(parallel to flow) and y-axis (normal to flow)
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The process can be defined graphically as follows:

Letting x1 = 0, for a source of initial width bl = 49:

16.2 Exx
= 16 a22 - 16 al2 = b22 - b 2

U 1

or, b2 = 32xEx + b 2

I

l/2

u 1

But, since mass is conserved:

c2 b2 = cl bl

(11)

and,

c2 = cl (bl/b2)
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By substitution of b2 from (ll), we have:

c* = =lbl
(32xE

X
+ b 2 1'2

1 )

U

where,

Cl =

c2 =

bl =

X =

With

initial concentration at source, mg/l

concentration at distance x, mg/l

initial width of spill field ( = 4 al), m

distance, m

the first order decay,

=2 =c e-K (t2-tl) = e-K (x/u)
1

where,

K = first order decay constant, sec.'

Modifying (12) gives

c2 =
clbl exp (-Kx/u)

(32xEx + b12)li2

U

1.2.2.2 Two-dimensional distribution

For a normal probability density function:

1
f(y) = - eXP

[

_ 1 (Y'YO)  2
a m- z- u2 I

(12)

(13)

(14)

(15)

at the centre where y = y. = 0
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1
f(y) =  -

0 “‘2
(16)

Therefore,

co = (axp

Cmax

or,

'2(Y) = '*max

[- i (z) ‘1

exp [- i (q2]
7 7

(17)

c2 (y) = 'lmax '1 exp (-yL/2c2?

(2xE + ~ 2 l/2
X 1 )

U

- _

(18) --

Substituting o2 in (18) and simplifying yields:

qbl exp

[

8y2 Kx-
32xE
-LL+b

2 - u

c2(y) = 1 I

0.6

1
32xEx + b 2 1i2 (19)

1
U

Equation (19) is a model of continuous spills in a
homogeneous turbulent stream with a steady state advection
velocity of u. It describes the toxicant concentration c
(x, y) at locations downstream of a spill of initial width
blo-
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2. PROGRAM AND DATA

2al Input Data

There are 3 input files: "REACH.NTH", "XFILE.NTH" and "KM.DAT".

2.2

2.2

The file "REACH.NTH" contains the information on the cross-
section number, the discharge factor, the drainage area, the
river slope and the diffusion coefficent at a location along
the river specified by the river KM. The second last line
of this file contains the longitudinal increment between
transects used internally in the computations (dx), the time
step for the transient solution. The last line contains the
exponents of the dimensionless ratios used in adjusting
dispersion coefficients for different hydraulic conditions
across the transects.

The file "XFILE.NTH" stores the cross-section data. Each
cross-section has the distance vs. elevation across the
river and the discharge vs. stage height.

the file "KM.DAT" contains a cross-reference table for river
and railroad kilometres.

output

The program creates automatically during the execution one
output file named NTxxxx.S with xxxx being the current time
in 24 hour format. This file stores the information on the
concentration, velocity, wetted perimeter, mean depth, and
the area in 11 panels for each 1 KM downstream of the spill
site. The summary result which has only the concentration is
displayed on the screen.

Flow Chart for NTSG.TBC
, 1

START

Input Spill Location
(River KM)

. 4

Read Reach Data: X-Section number,
Drainage area, River slope, and
Diffusion coefficient at spill site
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1 Read XTction Data 1

Calculate
Input discharge
at spill site

Discharge at spill site
Ratio of river slope at
spill site & Birch Island

i

Specify
Type of pollutant
1. near-surface
2. near-bottom
3. well-mixed
4. decay coefficient

. 4

Calculate
Stage height at spill site

,.
Calculate

Lateral velocity distributions
(11 panels) at spill site

Input
Accident description (which bank
or mid-channel) and spill rate

&
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Calculate
- lateral concentration
distribution downstream

(I +
Print summary Write detailed ?
output on screen output to file STOP

& L
1,

lr d .
L * Increment 1 kM downstream stop

. I
I

or continue

Get new
X-section number,
Drainage area,
River slope and
Diffusion coeficient

\
Read

new X-section data
l

Calculate
Lateral velocity (11 panels)
at this X-section

Figure 2
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3. COMPUTATIONAL PROCEDURE

rea I Pane SI

transect 0

The infinite field model expressed by equation (19) was used to
calculate the concentration at downstream locations.

Figure 3 is an example in which the spill source is in the first
panel on the west bank. Let CO

h
be the mean concentration at

transect 0, panel 1 with the widt
width of the panel.

of the pollutant equal to the
This pollutant spreads to transect 1 where

the width of the pollutant is determined by equation (11) in
which u is the velocity in panel 1, x is the distance from
transect 0 to transect 1. In this example there are 2 real and 1
imaginary (in the bank) panels infected at transect 1.

The concentration in each panel at transect 1 is computed by
equation (11) in which

c1 = co1

bl = width of the source = width of the panel

Y = distance frommid-point in each panel to mid-point of
middle panel (panel 1 in this case)
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U = velocity of the source panel. Panel 1 at transect 0 is
the source panel for transect 1.

% = diffusion coefficient

The mean concentration in the imaginary panel 1 is then added to
the mean concentration
concentrations 6

in the real panel 1. These two new

Each source wit +i
1 and El2 become the sources for transect 2.
its concentration value will be spread

downstream using its own local velocity, therefore, each upstream
source has a different lateral pollutant distribution curve at
the downstream transect.

At transect 2,
sources El,,

panel 1 receives pollutant from the two different
Cl2 and the reflection from the bank.

these three values is the mean concentration Q.
The sum of

Similarly,
is the sum of two concentrations from El1 and c12, and E

E 2
23 is t eE

computed concentration from E12.
E 1'
z

522
These three mean concentrations

and E23 become the new sources for the transect 3.
T e computation keeps going in the same manner for the downstream
locations.

4. COEFFICIENTS AND PARAMETERS

The dispersion coefficients used by the program can be different
at each transect by specifying itin the data file. The values
used at each panel of a given transect depend on the local
velocity and depth of the individual panels. The values could
also be made to vary with discharge but this would require a
program revision.

The decay coefficient depends on the type of pollutant.
of l/700 day" is the default value.

A value
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FROM:

TO:

DATE:

SUBJECT:

REF:

HEXORANDOl4

Tung Van Do

File No. 8601-101

August 25th, 1986

Transient state modelling for North Thompson River

Memorandum on steady state modelling dated August 20th,
1986

1. THEORY AND METHODOLOGY

For a uniform cross-section, rectangular channel, the unit
impulse response:

h (x,t) = X
exP

_ (ut - x)2
t(4nDt) l/2 4Dt 1 (1)

in which, u = velocity in a panel (m/s)

D = diffusivity (m2/s)

The time-varying concentration C2(x,t) I at some downstream
point x, is given by the convolution of h(x,t) and the pollutant
released from upstream panel Cl (x,t):

C2(x,t) =
t2I% Cl(x,t-T) h(x,?: ) dT, all tl, t2 (2)

The time-varying concentration curves for the adjacent infected
panels are assumed to have the same shape but different average
concentration values which are determined by the equation (11) in
the memo for steady state modelling.
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C2(x,y,t)  = C2(x,t)
C*(y)

/’5 (Y)

‘Y

yby,t) = C2(x,t)
5(Y)

Y
2 1 c*(Y)

0

2. PROGRM AND DATA

(3)

2.1 Input Data

The transient model uses the same input files as the steady state
model. They are "REACH.NTH", "XFILE.NTH" and "KM.DAT".

2.2 Output

The program, during execution, will automatically create an
output file named NTxxxx.T with xxxx being the current time in 24
hour format. This file stores the information on the velocity,
mean depth and time-varying concentrations for each of the 11
panels across the river. The summary result is displayed on the
screen for each KM downstream as the time-varying concentration
curves in 11 panels.

2.3 Flow Chart for NTTV.TBC

The same as that of steady state model.

3. COMPUTATIONAL PROCEDURE

I C
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Consider one source Ci. at panel j,
d

transect i (the shadow on the
solid curve). This sou ce varies with time as shown by the dashed
curve. The solid curve at transect i+l is the lateral
distribution of concentration from the SOUrCe Ci* and is
determined by equation (11) in the previous memo. ?r he time
varying concentration curve in panel j, transect  i+l (dashed
curve) is the convolution of the dashed curve at transect i using
the unit impulse response (eqs. 1 and 2). This curve is then
scaled down for all the infected panels (j-l, j, and j+l) by
equation (3). These three dashed curves are then considered as
three different time-varying sources for the next transect i+2.
The lateral distributions resulting at transect i+2 are
superposed at each time increment to determine the total
concentration as a function of time in each panel. The process
then repeats downstream, with the number of infected panels
spreading laterally. At the banks the image of the concentration
in the adjacent panels is reflected back into the panels in the
river.
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APPENDIX 2C

Circular Front Equations
(Horizontal Surface)

,K
Source of oil volume v

i
Leaking at the rate of Q.

?&/
:
/ ‘a

\
Infiltration at the rate f into the underlying
surface gravel layer reduces the total discharge
spreads. The reduction is given by,

dQ = -2nfxdx

Q = Go - nfx2 A2

If the volume is large enough, and the soil has enough capacity,
a steady state would be reached when the total being infiltrated
equals the total leaking. In this case, the radius of the stain
would be given by, x=/---G-l

\I Tf f

soil beneath the
as the pollutant

A l

A3

As the spill spreads it first fills depressions on the surface or
is absorbed by surface materials such as straw. At prepared
sites there is normally a pad of gravel which is very permeable
and porous compared to the underlying soils. This gravel pad
acts as a surface storage which traps the chemical and limits the
spreading. Let the net effect of all of these considerations be
lumped together into an effective surface depression storage Sd
expressed in units of effective storage depth per unit area. In
this case the volume required to extend the spill outward to a
radius x, is given by,

V =  rrS
d

x?rn

a n d

X =
m

A4

A5
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The time required to fill the surface storage is,
flS

t
2

m
=  e xm

A6

again, neglecting the effect of infiltration.
infiltration will reduce Xm.

Actually,
The importance of infiltration in

limiting the spread can be estimated using ~6.

The volume lost by infiltration tvi)
spreading is occurring is, approximately,

during the time that

vi = 7rx2m ft,/2

in which tm/2 is an estimate of the average duration that
infiltration takes place over the area. Thus,

A0

frr’S 2
v = d ni A9

1
%

This volume lost to infiltration can now be substituted into A5
to make a more precise
stain.

estimate of the maximum extent of the

U~‘Sd/Qa)X4 *m.
*I flS

d 1
fn2Sd  xL([- 1 + ns x2 - v = 0

Q, m
d m

d + (4fn2sd/Qo)V f
x =
m

0 3

Al0

All

A12

A13
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In practice at prepared sites with gravel pads equations  A5
should be adequate. However, the value of Xm should be checked
by comparison with A3 in case the volume is large enough to
permit the steady state to be reached. For the example shown
with A3 a volume of 2500 cubic feet would be required to permit
the oil to spread over the 400foot radius. In contrast, a volume
of 100 cubic feet would spread over a radius of about 8 feet
according to equation A5 and about 7.8 feet according to A13.
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APPENDIX 2D

Rivulet Equations
(Slopins Surface')

Bl. Transition Reqion

A spill which occurs as a point source will spread horizontally,
normal to the slope of the plane,
surface tension is reached.

until a width determined by
This width W,

I is given by:

w =
0 Qo BY2

[ 38a, 0
El

in which

Q. = the spill discharge rate at the end of the
of the transaction

as =gs
2v

S = the slope of the plane

V = the kinematic viscosity

g= the acceleration of gravity

P = the mass density

0 = the surface tension force
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Figure Bl illustrates the transition region.

/ Transition

x=x -
t

I
--r-c  -

\ Ril
F

_w LW,_,  _L --  -

ulet
ow / / I '

At W(xt) the width of the transition region forms the upstream
boundary for the rivulet flow region. At x = xt the depth is
determined by the flow rate Q and the surface tension o. As a
first approximation, the discharge can be approximated by the
leakage rate from the pollutant source. This assumption neglects
the loss of discharge resulting from the steady infiltration into
the soil underlying the surface gravel (or snow) layer.

The horizontal velocity, vh depends on the depth at the outward
moving front. Assume thk this depth is a more rigorous
development of B8 would deal directly with the basic differential
equations. However, the success of such an approach depends on
boundary conditions which involve assumptions similar to those
made above.
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B2. Rivulet Flow Region

On a smooth sloping surface the shape of the flow changes from
the shape imposed near the source as a result of the manner in
which the leak occurs to a Small Stream, or rivulet, with
dimensions, width and depth, determined by the hydrodynamics of
the flow and the effect of surface tension at the edge.

On a coarse gravel surface which is characteristic of prepared
sites the flow occurs partly on the surface and partly in the
sloping gravel layer which lies over the relatively impervious
soil below. In this case surface tension plays little or no role
in determining the width of the flowing rivulet and the flow
depth is of the same order as the gravelthickness. Flow occurs
in the gravel according to the equation,

9 = kSyg B2.1

in which k is the hydraulic conductivity for an unsaturated
medium and q is the discharge per unit width through the gravel
layer of thickness yg.

If the flow is on the surface, the discharge per unit width would
be given by

9 = ay3 D2.2

in which

a =E *
I 82.3

and v is the kinematic viscosity. In this case the speed of the
surface flow is given by,

G = 3ay2
dt

82.4

c

and this value may be compared to KS, the superficial velocity in
the gravel to gain an appreciation for the relative importance of
the two flow phenomena. Both B2.2 and B2.4 require an estimate
of the depth of the flow on the surface.

If the surface is very smooth the depth may be controlled by
surface tension at the edge of the flow. In this case the depth
would be twice the radius determined by surface tension.

Y = 4a
psry

B2.S

82.6
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The width may now be estimated as a function of the total
discharge crossing a section of the rivulet. From B2.2 and B2.6,
using the substitution,

Q =P 82.7
W

the result is,

D2.8

It will be convenient to write,

h =5
a S2.8a

In the vicinity of the pollutant source the depth is not
determined by surface tension, but by the way in which the spill
is issuing from its container. B2.8 applies at some distance
from the source where surface tension effects assume importance.

If the flow is primarily through the thickness Yg of the sloping
gravel pad B2.1 and B2.7 define the width.

W =P
Wg

82.9

The width given by B2.9 is very much greater than that given by
B2.8 because the velocity through the gravel is much less than
the velocity above. Still, if Q is very small B2.9 may describe
the situation more realistically than B2.8.

If & given by B2.4 is much greater than K5, the flow
dt

will be mainly on the surface, but the infiltration into the
gravel pad will reduce the discharge and increase the effective
depth of the flow down the surface.

As the flow continues down the slope, pollutant will be lost as
the surface storage is filled and infiltration, at the rate f,
occurs. The width of the flow will therefore decrease as the
discharge decreases. The discharge is reduced as a result of the
growing area of infiltration, but the surface storage does not
affect the discharge. This is because once the local storage has
filled no further volume, it is absorbed by storage at that
point. The reduction in discharge is therefore given by,

dQ = -fw dx B.LO
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in which the width, w(x), is to be determined by substitution
from B2.8.

from which

Q = Q. exi? -(f/8a)hv2x
3

and from B2.8

Q hab
W =&- exp c -(f/6a)hv2x 3

02.11

82.12

f32.13

B2.14

The area covered by the spill has a decreasing (exponential)
shape with width given by B2.14. As a function of x the area is,

X

A(x) = W(x) dx a2.15
0

(f/Oa)h%
II

D2.16
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In actual fact the area covered at the surface may be less than
that given by B2.16 because of flow in the surface material
itself as discussed above.

The volume of the spill will limit both the area and the extent
of the stain in the x-direction. When the surface storage under
the area given by B2.16 contains the entire volume of the spill
the spread will terminate. This is a conservative approach
because infiltration into lower soil layers under the gravel will
further limit spreading in the x-direction and normal to the
flow.

The length of the stain can be estimated from B2.16 and B2.17:

v = ‘y)Sd

_

X = - 8a in 1 - fv
m FiF

[ QoSd ‘6
I

< 1

82.17

82.18

in which Xm is the maximum extent of the stain.
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APPENDIX 3

SCALE AND HYDRAULIC RELATIONSHIPS

A. Scaling

The 4/3 power law can be used:

E = Constant eps l/3 L4/3

where, E is the effective diffusion (L2/T)
eps is the rate of energy dissipation (L2/T3)
L is the mean scale of eddies

B. Hydraulics

L is proportional to the depth, i.e. the hydraulic radius. eps =
u g S for open channels, where u is the mean velocity, g is the
acceleration of gravity, and S is the friction slope (roughly
equal to the slope of the stream bed.). This gives the same units
to eps as for scaling above.

C. Scaling Relationship for Dispersion Coefficient

E = Cl(u g S)1/3 R4i3

E = C2(u g S)lj3 R4j3

This relationship can be used to estimate the effect of different
hydraulic conditions on the dispersion coefficients.
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APPENDIX 4

CALIBRATION CONSIDERATIONS

The equation used in one-dimensional hydraulic analysis of three-dimensional dispersion is:

a= = a(u d + 2% ac) + a(Dy a=) + a& ac)
at ax ax ax ay ay a= a=

in which,

u c is the convective flux caused by the mean longitudinal velocity and its mass transport,

D, ac
ax is the dispersive flux caused by the turbulent mixing

at the scale of the eddies in the x-direction, and similarly for the y and z directions for
which the value of the coefficient would be the same for homogeneous turbulence.
However, since this is a shear flow, the turbulence is not homogeneous and the lateral,
vertical and longitudinal dispersion coefficients are therefore different.

For the longitudinal coefficient, the time axis of dye test results can be examined. For
the lateral coefficient, it would be necessary to have a steady state test so that the
differences in arrival times of the plumes at various values of y are not a factor. The
vertical coefficient would require soundings for its determination. In the model,
dispersion in the z-direction is not considered.

Since the above differential equation makes no provision for the velocity distribution in a
real river, it would be a fluke if it actually represented the actual dispersion with good
accuracy. This is why an effort was made to deal with the lateral velocity distribution in
the modeL
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APPENDIX 5

EXAMPLE SCREENS FROM THE MODEL

The following printouts illustrate most of the options and
presentations which the model displays on the screen. The text
here will discuss some of the features which are displayed, most
of which will become obvious as experience with the model is
gained.

Screen 3 shows a map of the North Thompson River and asks that
you specify whether the accident occurred above or below Blue
River. This information is needed because the railroad mileage
co-ordinate system changes at Blue River.

Screen 4 requests the location of the accident in terms of
railroad mileage. The program determines the river kilometre
which corresponds to the railroad mileage by interpolating from
the cross-reference table, KM.DAT. Since the river meanders and
the railroad is straight there may be some ambiguity in the
specification of the accident location.

-- -_

Screen 5 asks that you input the current discharge at Birch
Island. This information can be obtained by calling the Inland
Waters Branch in Vancouver at the time of the accident. The
program estimates the discharge at the site of the accident and
at all locations downstream and displays this estimate on the
screen. At a later stage in the analysis you will be given an
opportunity to revise the estimate made by the program.

Screen 6 provides three options for the spill site. The bulk of
the pollutant could enter the stream from either bank or from an
accident near mid-channel. The program could deal with a
location at any one of the eleven panels which are used in the
computations at each transect, but for simplicity the input
choices are limited. For those reaches of the river where it is
flowingeasttowestthe eastbankwould be the south side of the
river and the west bank would be the north side.

Screen 7 provides an opportunity to select a steady-state or a
transient analysis. If the accident could be represented as a
continuous leak into the river, such as a pipeline break or
pollution from a very large source, the steady-state analysis
would be appropriate. However, even if a small volume of spill
is involved over a short period  of time, it is a good idea to run
the steady-state analysis before running the transient
simulation. The concentrations computed by the steady-state
analysis will be at least as high as those given by the transient
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analysis and will therefore provide a worst case evaluation of
the accident.

A transient spill is one which is of limited volume and duration.
For example, a single truck-load or tank car of chemical may
rupture and empty its contents in a few minutes or hours.
Analysis of this case is considerably more complex than the
steady-state situation because the concentration will vary not
onlywith locationinthe river, butalsowithtime. However, if
the volume and duration of the accident tends to be quite large,
the concentration will rise over time to a temporary threshold
and remain there for several minutes or hours. If this happens
the steady-state and the,transient solutions will give exactly
the same maximum concentration. Dispersion of a transient spill
as the plume moves downstream will tend to have a similar
flattening effect on the graph of pollution concentration vs.
time. Thus, at some distance downstream from the accident, the
maximum reached by the transient solution can be estimated
directly from the steady-state solution. This is a useful fact
to keep in mind because it means that the much quicker steady-
state analysis can be undertaken to track the maximum pollution
concentrations.

The transient analysis provides more detail in the vicinity of
the accident site. For very large spills during low flow
conditions (usually the worst case situation) the transient
analysis will reach a plateau within a few kilometres of the
spill site and you will clearly observe this in the output. In
this case, the analysis can be extended downstream by using the
steady-state option.

Screen 8 requests information about the rate of spill in litres
per minute. Since Screen 7 selected a steady-state analysis,
this spill rate is assumed by the model to continue indefinitely.

Screen 9 provides an opportunity to revise the input data. If
you decide to revise something the program will take you back to
the beginning of the question and answer session. If you decide
to go on, the steady-state analysis routine which you have
requested will be automatically loaded into memory and the
analysis will begin with requests for additional information.

Screen 10 requests information about the vertical behaviour of
the pollutant. If you select the well-mixed option the
subsequent calculations will use the average vertical velocity in
the panels. If either the near-surface or near-bottom options
are selected, the program will use velocities calculated at these
locations for the subsequent transport analyses.
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Screen 10 also provides an opportunity to specify a half-life for
the chemical which is being transported. This may represent an
actual decay of the chemical caused by some reaction or
interaction with the environment or it could represent an
estimate of the mass of pollutant which might be lost in the
sediments or evaporated from the surface as the chemical is
transported downstream. The program estimates the time of travel
between each transect and from this it applies an exponential
decay using the coefficient specified here.

Screen 1OA provides an opportunity to revise the discharge which
the program estimated at the location of the spill. This
estimate was based on the value which you earlier input for the
measured discharge at the Birch Island station of the Inland
Waters Directorate.

Screen 12 is an example of the output from a steady-state
analysis. In the first kilometre below the accident site the
output shows the results at intervals of 100 metres, which was
the computational distance step used in the analysis. At the
bottom of the screen the program shows the effective rate of
spill at the last transect displayed after the exponential decay
has been considered. -- __

Screen 13 shows the results at intervals of one kilometre. The
computations internally were undertaken at intervals of 100
metres but the output was presented at one kilometre intervals.
At the bottom of the screen there is information shown which
cross-references the river and the railroad kilometres.

Screen 14 provides opportunities to go immediately to the plotter
program to view the results in graphical form or to go back to
the beginning to run another scenario.

Screen 16 presents an example in which the accident is located
below Blue River.

Screen 18 shows that a transient analysis will be selected. In
this case both the spill volume and its duration must be
specified.

Screen 19 requests the spill volume and Screen 20 provides an
opportunity to select a constant rate of spill over a specified
time or a time varying release of pollutant from its container
according to an exponential rate. In this case, the constant
spill rate is selected.

Screen 22 shows the results of the transient analysis in tabular
form. In this case the pollution plume is symmetrical about the
channel centre because the accident was assumed to occur near the



A5-4

centre of the river. An idealized cross-sectional shape is used
by the model at this location because data were not available.

Screen 26 shows that a steady-state condition is reached between
55 minutes after the accident and 58 minutes. Thus, the maximum
concentration reached could have been estimated more quickly if
the steady-state model had been used for this analysis. Of
course the steady-state model would not provide any information
about the duration or the time at which this maximum
concentration was reached.

Screen 28 shows that after 76 minutes the plume is still tailing
off. The computations end at this time because the capacity of
the computer has been exhausted. At locations further downstream
the tail would be cut off more abruptly although the calculations
would be carried out for the same total elapsed time.

Screen 29 shows the beginning of another transient analysis, this
time specifying a time varying release rate from the container.

Screen 30 indicates the time required to empty half of the volume
in the container. With these data Screen 31 shows the
exponential rate at which the spill enters the river. This -
provides the input pollutant function which will be analyzed by
the model. With this input function the output format is the
same as previously discussed, however the results would obviously
be different.

When the analysis, either steady-state or transient, has been
completed the program will give you an opportunity to run the
plotter program to examine the results graphically. However, it
is not necessary to do this at this time since all of the output
has been saved to files and the plotter program, NTPLOT, can be
run at any later time.

Screen 33 is the title page from the plotting program, NTPLOT.
Notice that in the middle of this screen there is a note that
indicates the naming convention for the output files which can be
plotted with this program. The program will automatically list
fileswhichyoucan selectforplotting. It is not necessary for
you to know the names of the files before you run this program.

Screen 34 shows examples of the files which you can select.
Files ending in "S" are from steady-state runs: those ending in
"T" are from transient runs.

Screen 35 is a schematicdisplayofthe river fromkilometre 0 at
Albreda Lake to kilometre 300 at Kamloops. The river is shown in
three 110 kilometre stretches to fit conveniently onto the
screen. The top of each stretch of river represents the east
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screen. The top of each stretch of river represents the east
bank and the bottom represents the west bank as noted on the
left-hand side near the top.

On Screen 35 the top line provides various options which can be
selected by touching the indicated key. By selecting a threshold
the program will screen out all concentrations which are less
than the indicated value. This will allow you t0 concentrate on
those areas of the river which are most seriously polluted. The
new file option will take you back to Screen 34 and allow you to
examine the results from a different analysis. The concentration
plot will take you to particular transects on the river and
provide a capability for viewing the variation in concentration
with time (if this was a transient analysis) and at the various
locations across the river. The river cross-section option will
show you the channel shape and the velocity distribution at any
of the transect which have been analyzed. The map option brings
you back to a sketch of the river similar to Screen 16 and
provides a cross-reference table of key geographical place names
and features which will help you locate yourself within the
various co-ordinate systems used by the model.
will allow you to leave the program.

The quit option

The second line of Screen 35 describes the accident which is
being displayed. In this case, the accident occurred at river
kilometre 70. The letter "E" indicates it took place on the east
bank. The volume spilled was 10,000 litres during a period of
30 minutes. At the right-hand end of the second line the current
threshold is 116 parts per million and the graph below shows
those areas of the river which are infected at this concentration
or higher.

Screen 36 shows the velocity distribution across the river at
kilometre 179 and the depth below the water surface at this
location. Below the graph the streamflow at this location and
the wetted width of the river are also noted. As shown on the
bottom line by touching thekeyboard letter D, or U, you canmove
upstream or downstream from this location.

Screen 38 shows a time varying
transient anal-is.

concentration computed by a
The notation shows that the discharge at

this location, kilometre 80, is 59 ems. The concentration
pattern shown is for a particular location 39 metres from the
west shoreline. You can move back and forth across the river by
touching the plus or minus keys on the keyboard. If you wish to
change to a different kilometre the keys D and U will take you
downstream or upstream, respectively. The program will not allow
you to move outside the area which is summarized on Screen 37.
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Screen 39 shows the results from a steady-state analysis. In
this.case time is not a dimensionof interestandthe results can
be displayed much more compactly. The example shows the
variation in steady-state concentration from one side of the
river to the other. You can move upstream or downstream, as
before, by touching the D or U keys. Touching Q will take you
back to the main menu of the plotting program.
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CHARLES HOWARD & ASSOCIATES LIMITED

1 ,, 1.L 300-1144 Fort St., Victoria B.C. V8V 3K8
Telephone (604) 385-0206 1---_-_--P--P ---------____-I

Screen  2
r- --

I WARNING

This program and data are tools that can be used to assist
an experienced engineer in making decisions about pollutant
transport in the North Thompson River. They are not substitutes
for engineering expertise or an accurate understanding of the
hydraulic and hydrological behaviour of this river. The user is
cautioned that the quality of the data is uncertain. Furthermore,
since the program is new it may contain undetected errors .
Program results should be reviewed with the same careful scrutinv
and detailed checking that are normal in engineering practice.
There is no warranty, implied or otherwise, that the program or
the data are accurate.
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I Discharge at Spill Location ccms, : 24.1
Hit c to change discharge. any key to cmthu?  .

I
Where is the Pollutant :

1. NEAR-SURFACE I
2. NEAR-BOTTOM
?- . WELL-MIXED I

i
Enter 1, 2. or 3 :? 3

Please enter the Half Life (in days) for the chemical.
(Hit CR for default 700 days) :'?

L-_--I___ -----_. -a-

S cr een 1 OA

Discharge at Spill Location (ems) : 24.1
Hit C to change discharge, any key to continue :

Enter new discharge :? 24
Discharge at Spill Location (cmsi : 24.0
Hit C to change discharge, any key to continue :

Where is the Pollutant :
1. NEAR-SURFACE
2. NEAR-BOTTOM
3. WELL-MIXED

Enter 1. 2, or 3 :? 3

Please enter the Half Life (in days) for the chemical.
(Hit CR for default 700 days) :?

I - ---_ _a ----

S c r e e n  1 1

The Program is calculating the concentration. Please wait . . .

I_ ----1--m_
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Screen 12.

River
KM

KM 14
KM 14.1
KM 14.2

' KM 14.3
KM 14.4
KM 14.5
KM 14.6
KM 14.7
KM 14.6
KM 14.5

West
Bank

1
-w-w_
14786

335
326
32s
32s
325
325
32s
325
325

_-

CONCENTRATION IN PPM DOWNSTREAM OF SPILL SITE
East F"ar,ei
Bank Width

2 3 4 S 6 7 (3 9 1 0 11 cm,
____________________---- ____________________-------_____ -----__

0 0 0 0 0 0 0 0 0 0 4.7
340 339 338 336 334 332 329 325 321 317 4.7
329 332 334 33s 33s 335 334 332 324 325 - 4.7
329 332 334 33s 33s 335 334 332 229 j&J *, 'I c 3. 7
329 332 334 33s 33s 335 334 332 -'& -, f-, ,- 4- 3 * ', c 4.7
329 332 334 33s 335 33s 334 332 329 3;; +.7
329 332 334 33s 33s 33s 334 332 324 SLS A.7
329 332 334 33s 33s 33s 334 332 329 32s 4.7
329 332 334 33s 33s 33s 334 332 329 32s 4.7
329 332 334 335 33s 335 334 332 329 32s 4.7

1

I Initial Spill Rate cl/see) =. 8.3 Remaining Spill Ra,te (l/set) = 6.3
Arhy key tCr continue

West
River Bank
KM ’ 1

esbe--_

KM 15 325
KM 16 249
KM 17 223
KM 16 202
KM 19 164
KM 20 169
KM 21 167
KM 22 164
KM 23 161
KM 24 158
KM 251 156
KM 26 153
KM 27 151
KM 28 149
KM 29 146

River (Railroad) KM : 1st 14.0) 19( 19.0) 24( 24.Oj 29( 23.6,

CONCENTRATION

2 3 4
.________________
329 332 334
253 25s 257
226 229 231
20s 208 210
188 190 192
173 17s 177
170 172 174
167 169 171
164 167 169
162 164 166
159 161 163
156 159 161
154 157 158
152 154 1scs
149 152 154

IN PPM DOWNSTREAM OF SPILL SITE
East Panel
Bank Width

5 6 7 8 9 10 11 uw
-~~~~~~~~~~~~~~~-~~~~-~~~~~~~~~~~~~~~~~~~~~~~
33s 33s 335 334 332 324 32s 4.?.

258 259 258 257 25s 253 24 4 4.6
232 233 232 231 229 226 L&I ,- -?'j 4.8
211 211 211 210 208 20s z-J2 4.8
193 194 193 142 140 186 184 4.8

178. 179 178. 177 175 173 165 4.9

175 176 175 174 172 170 167 4.9
172 173 172 171 169 167 164 4.3
l?O 170 170 169 167 164 161 4.9'
167 167 167 166 164 162 158 A.4
164 165 164 163 161 153 156 4.9

162 162 162 161 lS9 156 153 4.9
160 160 160 1S6 157 lS4 1Sl 4.9

157 158 157 156 154 lS2 145 4.4
15s 155 15s 154 lS2 145 146 A.4

Irlitial Spill Rate (l/secj = 8.3 Remaining Spill Rate cl/sec~ = ic.3
HIT S TO STOP. ANY KEY TO CONTINUE

S cr een 1 3
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S cr een 14

r

---7
Do you wish to run the plotter now (Y or NJ ? N
Do you wish to run another scenario (Y or N) ? NI

;

I

L_ ~r-*~-~.~ I

S creen 15

Good bye .-.



N o r t h  Thornpam Riuer
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-+E1
S p i l l  b e l o w  B l u e  R .

IL

Name
b .  B l u e  R .

R a i l - M I  1

0 0 . 0  1

C. Wr,la 2 6 . 5  !

d .  Vauenb
Y

5 3 . 0  )

e. B i r c h  5
f. C l e a r w t r

6 0 . 7  i

g

6 7 . 5  /

l L .  F o r t 8 5 . 6  i

M i l e a g e 3 3 . 0
Dischar e
S p i l l  as

1 2 5  cmc;;  j

middle i
j

e
p4 m---P ~~-----_~.Um~-~.~Y~~~~~~~~. .Ill”,,.~~~Y-IIYVYI _  I&W, I, M”.

.
k

f I n p u t  t h e  S p i l l  d e s c r i p t i o n :
7

1 S t e a d y  s t a t e  o r  T r a n s i e n t  spill
.-x f CS or T> ? Tm

-
up- m----w --



N o r t h  Thompson Riuer

. S p i l l  b e l o w  B l u e  R, 1I
Name
b .  B l u e  R.

R a i l - M I  [9 0 0 . 0  ;

c. Wola 2 6 . 5  i

. b d .  Vauenb 5 3 . 0  1

4
J

e. B i r c h  5il

f. C l e a r w t r
6 0 . 7  1

67,5 i_ $.cf
f

‘4, a L. F o r t* _= k LT 8 5 . 6  /
I

M i l e a g e
D&char e 1 2 5

3 3 . 0  1

7

cm5 t
S p i l l  a .  m i d d l e -  1



P lii:a”1  . . . \ &LI +..:..* III__ __-s_i~~ ---x--rrau¶-x.x- =P:a->.z xc.z_Yr. .s  ._..~-L-7mr-lliP%lilll_..._  -7.7 ‘-T-:xa.F~*

North Thompson Riuer
t
i

1

Sp i l l  be low  B lue  R.  /

t‘\ Name R a i l - M I  1+I

II
b .  B l u e  R . 0 0 . 0  j

‘r G. Auola 2 6 . 5  1
t,’

%f
d .  Uauenb

r
5 3 . 0  I

\ e . B i r c h  59 60.7 1L
2.

,-- 6 f .  C l e a r w t r 6 7 . 5  11-I
g L .  F o r t8 8 5 . 6  ;

I

Mileage 33.0 1

DL5char e 125 cm5
S p i l l  as middle I

Volume 10000 1 !
!
i

--1 de 5 c r i i___.FiyIIUI_S .a..,  _,_<I s .-aw..ri

time WBarying
-“.~.~~,:~~>.~-.J.-~ -W.--T- _“_ ,_... L. ,I”c”yI  L.“A.AYB*G  ..,_, YL...,.““.  S‘ x 1 .L”C,....Z-  I.-G.... “,“Z * ‘ ..,-W--s”“-  --II--1______ - UC<.-_.------..-~m:.,“I I _,.mm.W_I_ ,._li&Y _.I “x.x X.W I* “A” W-1,-  ma-,



n R i v e r

1 b

u
Q
#V
r
e

l o w Blue  R .

e R.
l a
e n b
ICh Y
a r w t
F o r t

R a i l - M I
0 0 . 0
2 6 . 5
5 3 . 0

5 6 0 . 7
r 6 7 . 5

8 5 . 6

7
f
;

i
,

I
I
f
/
<
i,
i
i
I

M i l e a g e 3 3 . 0  i

Dischar e 1 2 5 cm5 i

S p i l l  a% middle :

V o l u m e 1 0 0 0 0  1  (
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Screen 22
I -

1
CONCENTRATION IN PPM AT RIVER KM 15 (RAILROAD KM = 14 j

West Bank Discharge= 24.0cms Wetted Width= S2m East Bank
Lapse time 1 2 3 4 5 6 7 8 9 10 11

(min) _________________----~-------------~~~~~~~~~~~~~~~~ ---__ ----_-___
15.s 0 0 0 0 0 0 0 0 0 0 0
16.0 0 0 0 0 0 0 0 0 0 0 0
16.5 1 1 1 1 1 1 1 1 1 1 I
17.0 1 1 1 1 1 1 1 1 1 1 1
17.5 1 1 1 1 1 1 1 1 1 1 1
18.0 1 1 1 1 1 1 1 1 1 1 1
18.5 1 1 1 2 2 2 2 2 1 1 1
19.0 2 2 2 2 2 2 2 2 2 2 2
19.5 2 2 2 2 2 2 2 2 2 2 2
20.0 3 3 3 3 3 3 3 3 3 3 3
20.5 3 3 3 3 3 3 3 3 3 3 3
21.0 4 4 4 4 4 4 4 4 4 4 4
21.5 S S S 5 S S S 5 5 5 S
22.0 6 6 6 6 6 6 6 6 6 6 6
22.5 7 7 7 7 7 7 7 7 7 7 7
23.0 8 8 8 8 8 a 8 8 8 8 8
23.5 9 9 9 9 9 9 9 9 9 9 9
24.0 11 11 11 11 11 11 11 11 11 11 11
24.5 12 12 12 * 12 12 12 12 12 12 12 12

TOUCH ANY KEY TO CONTINUE :

CONCENTRATION IN PPM AT RIVER KM 1s (RAILROAD KM =
West Bank Discharge= 24. Ocms Wetted Width= 52m

I Lapse time 1 2 3 4 S 6 7 a 9
(min) _-__-------_-_______~~~~~~~~~~~~~~~~~~~~~~~~~~_______
25.0 14 14 14 14 14 14 14 14 14
25.5 16 16 16 16 16 16 16 16 16
26.0 18 18 18 18 18 18 18 18 18
26.5 20 20 20 20 20 20 20 20 20

1 27.0 22 22 22 22 22 22 22 22 22
I 27.5 24 24 24 24 24 24 24 24 24

28.0 27 27 27 27 27 27 27 27 27
28.5 29 29 29 29 30 30 30 29 29
29.0 32 32 32 32 32 32 32 32 32
29.5 3s 3s 3s 3s 3s 3s 3s 3s 35
30.0 38 38 38 38 38 38 38 38 38
30.5 41 41 41 41 41 41 41 41 41

,
I

31.0 44 44 44 44 44 44 44 44
31.5 47 47 48 48 48 48 48 48

I
44 48

32.0 so 51 51 51 Sl 51 51 Sl Sl
! 32.5 54 54 54 55 ss 5s 5s 5s 54
i 33.5 33.0 61 57 61 58 62 58 62 58 '62 58 Sa 58 58 58

62 62 62 62
34.0 65 65 65 66 66 66 66 66 65

TOUCH ANY KEY TO CONTINUE :

14 )
East Bank
10 I

l1 \
_--_____-__

14 14
16 16
18 18
20 20 I
22 22 I

24 2427 27 I

29 2932 32 I

35 3s
38 38
41 41
44
47
51
54
58
61
65

L . .--  --a .-*a  _--I----.  -
--- -.I
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CONCENTRATION IN PPM AT RIVER KM 15 (RAILROAD KM = 14 )

West Bank Discharge= 24.0cms Wetted Width= S2m East
Lapse time 1 2 3 4 S 6 7 8 9 10

(min) __________-- _________----_---___~~~~~-----------~~~~~~~___I
f

35.0 34.5

I 35.5
I 36.0'

36.5
37.0

I 37.5
38.0
38.5
39.0
39.5
40.0
40.5
41.0

I 41.5
42.0
42.5
43.0

I 43.5

68 69
72 73
76 76
80 80
84 84
87 E48
91 92
95 96
99 100

103 104
107 107
110 111
114 11s
118 119
121 122
12s 126
128 129
132 133
13s 136

69
73
77
81
85
88
92
96
100
104
108
112
11s
119
123
126
130
133
137

69
73
77
a1
85
89
93
97

100
104
108
112
116
119
123
127
130
134
137

69
73
77
81
8s
89
93
97
101
105
108
112
116
120
123
127
130
134
137

69
73
77
81
85
89
93
97

101
10s
108
112
116
120
123
127
131
134
137

69
73
77
81
85
89
93
97

101
10s
108
112
116
120
123
127
130
134
137

---.
69 69 69
73 73 73
77 77 76
81 81 80
85 85 84
89 88 88
93 92 92
97 96 96
100 10 0 100
104 106 104
108 108 107
112 112 111
116 11s 11s
119 119 119
123 123 122
127 126 126
130 130 129
134 133 133
137 137 136

Bank
11

---_
68
73/L
76
'3 0
84
97
91
95
99

103
107
110
114
118
121
12s
128
132
13s

I TOUCH ANY KEY TO CONTINUE :
L__.,-P---P S c r e e n  2 4-e 4 _-_I_---

S c r e e n  2 5
CONCENTRATION IN PPM AT RIVER KM 1s (RAILROAD KM = 14 j

West Bank Discharge= 24.0cms Wetted Width= S2m East Bank
Lapse time 1 2 3 4 S 6 7 8 9 10 11

44.0
44.5
45.0
45.5
46.0
46.5
47.0
47.5
48.0
48.5
49.0
49.5
SO.0
so.5
s1.0
51.5
52.0
52.5
53.0

138
141
144
147
1so
152
1ss
157
lS9
162
164
165
167
169
170
172
173
174
17s

139
142
14s
148
lS1
153
156
158
161
163
165
167
169
170
172
173
174
17s
176

140
143
146
149
152
154
157
159
161
164
166
168
169
171
172
174
17s
176
177I TOUCH ANY KEY TO CONTINUE :

140
143
146
149
152
15s
157
160
162
164
166
168
170
172
173
174
176
177
178

140
144
147
150
152
15s
158
160
162
165
167
168
170
172
173
17s
176
177
178

141
144
147
1so
152
15s
158
160
162
165
167
169
170
172
174
17s
176
177
178

140
144
147
150
152
1ss
158
160
162
165
167
168
170
172
173
17s
176
177
178

140
143
146
149
152
15s
157
160
162
164
166
168
170
172
173
174
176
177
178

140
143
146
149
152
154
157
159
161
164
166
168
169
171
172
174
17s
176
177

139
142
14s
148
lS1
153
156
158
161
163
16s
167
169
170
172
173
174
17s
176

138
141
144
147
1SO
152
1ss
157
159
162
164
165
167
169
170
172
173
174
175
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CONCENTRATION IN PPM AT RIVER KM 15 (RAILROAD KM = 14 )
West Bank Discharge= 24.0cms Wetted Width= S2m East Bank

Lapse time 1 2 3 4 S 6 7 a 9 10 11
(min> ______________---_----- ________________-___~~~~~~~-~~__ ---_______
53.5 176 177 178
54.0 176 178 179
54.5 177 178 179
ss;o 177 179 la0
s5.s 178 179 la0
56.0 178 179 la0/
56.5 178 179 la0

I 57.0 178 179 180
57.5 178 179 la0
58.0 177 179 180

,I 5a.s 177 178 179
/ 59.0 176 178 179

s9.s 176 177 178
60.0 17s 177 178
60.5 174 176 177
61.0 173 17s 176
61.5 173 174 17s
62.0 171 173 174
62.5 170 172 173

TOUCH ANY KEY TO CONTINUE :

179
179
180
la0
181
181
181
la1
181
la0
la0
179
179
178
177
177
176
174
173

179
la0
180
181
181
la1
181
la1
181
181
180
180
179
179
178
177
176
17s
174

179
la0
180
la1
181
la1
181
la1
181
la1
180
180
179
179
178
177
176
17s
174

179
180
180
181
181
181
la1
181
181
181
180
180
179
179
178
177
176
17s
174

179
179
180
180
181
181
181
181
181
180
180
179
179
178
177
177
176
174
173

178
179
179
180
180
180
180
180
180
180
179
179
178
178
177
176
17s
174
173

Screen

177
178
178
179
179
179
179
179
179
179
178
178
177
177
176
17s
174
173
172

26

176 ;
176
177 I

177
178
178
178
178
178
177
177
176
176
17s
174 I
173 1
173
171
170

I_.-_,.-w.__-_. _.-_ Me. aa- -m--.--e I

Screen 27

I---

) --v
CONCENTRATION IN PPM AT RIVER KM 15 (RAILROAD KM = 14 )

West Bank Discharge= 24.0cms Wetted Width= S2m East Bank
Lapse time 1 2 3 4 S 6 7 a 9 10 11

(min) ____________________~~~~~~~~~~~~~~~~~~~~~~~~-~~~~~~~~~~~~~~~~__~_
63.0 169 171 172 172 172 173 172 172 172 171 169
63.5 168 169 170 171 171 171 171 171 170 169 168
64.0 166 168 169 169 170 170 170 169 169 168 166 I
64.5 165 167 167 168 168 168 168 168 167 167 165 1
65.0 164 165 166 166 167 167 167 166 166 165 ’164
65.5 162 163 164 165 165 165 165 165 164 163 162 I

66.0 160 162 163 163 164 164 164 163 163 162 160 , ’
66.5 lS9 160 161 162 162 162 162 162 161 160 159 1

67.0 157 158 159 160 160 160 160 160
f

159 is8 157 ;
67.5 15s 157 lS8 158 lS8 159 158 158 lsa 157 155 i
68.0 153 1ss 156 156 157 157 157 156 156 1ss 153

68.5 152 153 154 154 15s 15s

1

15s 154 154 153 15269.0 lS0 lS1 152 152 153 153 153 152 152 1Sl 1so I
69.5 148 149 150 151 151 151 151 151 1so 149 148 1
70.0 146 147 148 149 149 149 149 149 148 147 146
70.5 144 14s 146 147 147 147 147 147 146 14s 144 I*
71.0 142 143 144 14s 14s 14s 14s 14s 144 143 142
71.5 140 141 142 142 143 143 143 142 142 141 140 I

72.0 138 139 140 140 141 141 141 140 140 139 138
TOUCH ANY KEY TO CONTINUE :

--.-....--a- m-- a-i
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Screen 28
1

CONCENTRATION IN PPM AT RIVER KM 15 (RAILROAD KM = 14 j

West Bank Discharge= 24.0~111s Wetted Width= S2m East Bank
Lapse time 1 2 3 4 S 6 7 a 9 10 11

(min) --~-~~~-~~~~--1----------~---~~~~~~-~~~----~--~~~~-___-__________

72.5 136 137 138 138 138 139 138 138 138 137 136
73.0 133 13s 13s 136 136 136 136 136 13s 13s 133
73.5 131 132 133 133 133 133 133 133 133 132 131
74.0 127 128 129 130 130 130 130 130 129 128 127
74.5 123 12s 12s 126 126 126 126 126 12s 12s 123
75.0 119 120 121 121 122 122 122 121 121 120 119
75.5 114 116 116 117 117 117 117 117 116 116 114

76.0 al 81 82 82 82 82 82 82 a2 al a1

IL________--_-______-____-__-_  _____Initial Volume (liters) = 10000 Remaining Volume (liters) = 984s
Press S to STOP, any key to continue



S p i l l  below B l u e  R .

Name
b. B l u e  R .

R a i l - M I
0 0 . 0

c. Wola 2 6 . 5  i

d .  Uauenb
J e.

f
B i r c h  fi:r

5 3 . 0  ;

6 0 . 7  j
1 C l e a r w t r 6 7 . 5  (

g : L .  Fort 8 5 . 6  ;
1

M i l e a g e
Dischar e 1 2 5

3 3 . 0  i

S p i l l  a9
cmc;: i

Volume
eastbank 1

1 0 0 0 0  1  _I



N o r t h  Thompz;on R i v e r

+2
S p i l l  b e l o w  Blue R, i. I

-4
NaPbe R a i l - M I  1

b. B l u e  R . 0 0 . 0  ;
f C . Avola 2 6 . 5  IJ=b d .  Uavenb. 5 3 . 0  1

T

e. B i r c h  5Y
i”:

6 0 . 7  i

f .  Clearwtr 6 7 . 5  I
J

d .%7.*ec  77
Lf

~$2  ’

gr 8 L. F o r t 8 5 . 6  i

ischarge 1 2 5
Spill at eastbank  i

V o l u m e 1 0 0 0 0  1 :

4 e
I--

d

g

i
,,a , ,I, 1.u ,-,.A w Y, ,,>,a II 1 , , I “. 1 >__iI  &“,_I W_/‘1.Z I.2 8 .,LI_.,_ I, ,,,,A L. .“‘  “__I I -I, 72”‘7 . I L1.I 11.1, :m,  .I -  Y”,, rrL__S. r”.  __.I, I. Y‘_,Is,_L1a”_1__.... ,,,,, ““,  ,I ,, , ,, , , , _, , ,. > ,,, _““. . . .

‘m.

<
f’ In ut

1
t h e  S p i l l  d e s c r i p t i o n :

i
.r

3 En  l e r  t h e  time (in minutes)7
I:
1

c t tr, spill h a l f  *he volume? 131
* F
t,

br ,  , ,, i,l,,l,

I I,...“,,&..- I .L._  ̂ .a_. e W.-T  ..,. !
.I ,m %“,.L,I,, I_ I. “I , ,.,_.I. . .

l--__-__-__ ----_- --ccc--__up~ _ -~c--__-_---__________-.I
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+.CBD_3ll___-_-__

9 I 63
8 I 42
7 I 22
6 I 82
4 I 81
3 I 61
2 I 41
1 I 20
0 I 08

. , .

Rate of spill in L1 ters/Second
‘,

I

\
Ir\
\

‘,

The Model will use 981/, of the
initial volume of the spill

1
\

‘1

\\
‘*.
\

\

\

Half tiMe -
\

I
I

\_

4
t ----_

1 7 13 20 26 33 39 46 52 59 e
Tillre in Minutes

Strike any key to eont inue
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now (Y or W ? Y

___ _._ -7

-e-w_ pm.-

--

NORTH THOMPSON PQLLUT  I ON PLOTTER

SUMMARY OUTPUT FILE : NTxxxxiX
FROM SPILL IS REQUIRED FOR INPUT

July 1,1987

Charles Howard 81 Associates Ltd,
388-1144 Fort St: I Victoria B,C,
MU 3K8 Telephone 604=38$-U2e6
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P=---34 -1
I

1 I PLEClSE  ENTER THE FILE NUMBER FOR THE FILE YOU IdISH TO LOOK AT ?t I
,

EXISTING OUTPUT FILES: I
i

i,I:
t 1) NMMLS i
( 2) NT8937J I:
t 3) NTlU45J

I-_---. . .--. Me_ -a--e--.  - - I-I *. _a-_  ._.I J
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9 .70

61

52
q4J

945

26

17

9

0

Spill site: River Kn 210 M Spill rate l&67 l/s

River Km 229

I
,

16 47 78 109 140 171 202 233 264 295 32
Distance from Uest shoreline, 13

CONCENTRhTION in PPM
Confunds: (DIownstrean Wpstrean O u i t



APPENDIX 6

PROGRAM OVERVIEW AND FILE DESCRIPTIONS
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APPENDIX 6

PROGRAMS

Programs contained in the package are:

1. SPILL. EXE

This is the main program which calls the others as
necessary. It handles the primary keyboard inputs
describing the spill and sets up the files for the actual
simulation.

2. NTSG. TBC

This program simulates a steady (continuous) spill. The
program cannot be run alone but must be called by SPILL.

3 . NTTV.  TBC

The program simulates a transient spill (temporary spill of
variable or steady-state). The program cannot be run alone
but must be called by SPILL.

4. NTPLOT.  EXE

This program contains a set of graphics routines which
display results of the spill analysis and the hydraulic data
on which it was based. The program can be run independently
to analyze any previous results from NTSG or NTTV.
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INPUT FILE DBSCBIPTIONS

The programs SPILL and NTPLOT use several input files to display
geographical information on the screen. These files are:

MAP.DAT, FINN.DAT, OTTER.DAT, BAJ?T.DAT, CtWAT.DAT and TOWNS.DAT,

The first five files contain digitized co-ordinates of the stream
channel network. The last contains the co-ordinates of various
towns along the river. An additional file, SCRN2.DAT contains a
list of geographical features and their locations - this
information may be of assistance in determining how to tell the
model where the spill occurred.

Both NTSG and NTTV, the actual pollution modelling routines use
the files KM.DAT, XFILE.NTH and REACH.NTH and these are described
in the August 25, 1986 Memorandum on the steady-state modelling
procedures, Appendix 1.
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FILE: REACH.NTH
REACH DATA - N. THOMPSON RIVER
RIVER KM - FLOW FACTOR - X-SECTION NO. - AREA - SLOPE - DIFFUSION COEFS.
42

0
10
20
30
40
50
60
70
80
90
95
100
110
115
120
130
140
150
155
160
170
180
181
185
195
200
209
210
211
212
215
220
230
240
250
260
265
270
280
290
300
310
100
0.33

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
.67
.67
.67
.67
.67
.67
.67
.67
67
167
.67
.67
.67
.67
.67

1 14
1 300
1 1338
1 1561
1 1784
1 2008
2 2211
2 2415
2 2618
2 2822
2 2924
3 3025
3 3229
3 3331
3 3432
3 3635
3 3839
3 4042
3 4144
4 4246
4 4450
5 5257
6 15470
7 15506
8 15884
9 15968
21 16425
22 16476
23 16527
24 16578
9 16730
10 17033
11 17639
12 18245
13 19367
14 19522
15 19600
16 19726
17 19977
18 20228
19 20479
20 20730

.0013

.0013

. 0013
0013

:0013
0013
:0013
. 0013
0013
:0013
. 0013
. 0009
0009
:ooos
.0031
. 0031
.0031
.0031
0031
:0015
. 0015
l OOlO
.0009
.0006
.0005
.0004

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

. 67

.67

.67

.67

.67
200

00061 15
:00053 15
00054 15
:00065 15
.0006 15
0002 15
:0002 15
.0003 15
.0008 15
.0006 15
.0003 15
.0002 15
.0007 15
.0002 15
.0002 15
.0002 15

.5
5

:5
. 5
. 5
5

:5
5

:5
5

:5
. 5
5

:5
5

:5
5

:5
5

:5
. 5
5

:5
.5
5

:5
5

:5
5

:s
5

:s
5

:5
. 5
5

:5
5

:5
5

:5
. 5

30 delta x (m) for steady 61 transient - time step (set)
1.33 0.33 1.33 exp. coef. used to adiust x- and v- diffusion coefs.
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FILE: XFILE.NTH
1
NORTH THOMPSON RIVER - 13 MILES DOWNSTREAM ALBREDA LAKE
Distance (m) vs. Elevation (m) - Discharge (ems) vs. Stage (m)
11 11 0.0013
0 15 20 25 30 35 40 45 50 55 70
4 0 0 0 0 0 0 0 0 0 4
0.0 2.0 6.5 13.1 21.6 68.2 150.4 245.5 360.2 491.5 617.7
0.0 0.4 0.8 1.2 1.6 2.0 2.4 2.8 3.2 3.6 4.0
+***+***C++
2
NORTH THOMPSON RIVER - 50 MILES DOWNSTREAM ALBREDA LAKE
Distance (m) vs. Elevation (m) - Discharge (ems) vs. Stage (m)
13 11 0.0013
0 15 20 25 30 35 40 45 50 55 60 65 80
5 0 0 0 0 0 0 0 0 0 0 0 5
0.0 3.6 11.7 23.4 38.4 120.9 265.8 432.1 631.7 859.1 1076.0
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
*+*t**t*++
3
NORTH THOMPSON RIVER - 81 MILES DOWNSTREAM ALBREDA LAKE
Distance (m) vs. Elevation (m) - Discharge (ems) vs. Stage (m)
13 11 0.0031
0 20 25 30 35 40 45 50 55 60 65 70 90
6 0 0 0 0 0 0 0 0 0 0 0 6
0.0 7.6 24.8 49.8 -82.3 260.3 575.1 939.3 1379.5 1884.5 2370.4
0.0 0.6 1.2 1.8 2.4 3.0 3.6 4.2 4.8 5.4 6.0

**********
4
NORTH THOMPSON RIVER AT BIRCH ISLAND
Distance (m) vs. Elevation (m) - Discharge (ems) vs. Stage (m)
27 39 0.0015
0 7.5 11.5 17.5 23.5 29.5 35.5 38.5 41.5 43.5 47.5
56.5 57.5 62.5 65.5 68.5 71.5 74.5 77.5 79.5 83.5 86.5
99.0
6.0 4.02 2.71 1.83 1.48 1.42 0.66 0.17 0.03 0.35 0.25
1.11 1.28 1.36 1.36 1.52 1.58 1.64 1.67 1.62 1.79 1.62
6.0
0 17 27 40 55 71.5 90 111 132 154 178
254 282 313 344 376 411 446 482 522 562 604
735 780 825 075 922 968 1010 1060 1110 1170 1220
0 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1
3.4 3.5 3.6 3.7 3.8 3.9 4.0 4.1 4.2 4.3 4.4
4.7 4.8 4.9 5.0 5.1 5.2 5.3 5.4 5.5 5.6 5.7
********++

50.5 53.5
92.5 95.0

0.00 0.58
2.78 4.02

203 228
646 690
1260 1420
3.2 3.3
4.5 4.6
5.76 6.0

5
NORTH THOMPSON RIVER - UPSTREAM CLEARWATER RIVER CONFLUENCE - XS 884
Distance (m) vs. Elevation (m) - Discharge (ems) vs. Stage (m)
21 11 0.0010
0.0 5.0 23.0 28.0 29.0 31.4 35.6 50.4 54.5 57.9 66.9 83.9 96.7

107.5 121.1 122.9 125.3 126.2 133.4 141.1 144.5
404.1 403.8 403.5 401.6 400.8 400.1 400.0 398.9 398.9 398.7 398.8 399.4 399.6
399.8 400.4 400.9 401.6 402.1 402.7 403.1 404.1
0.0 1.1 5.9 16.7 34.1 122.1 291.2 500.4 762.9 1075.3 1392.8
0.0 0.5 1.1 1.6 2.2 2.7 3.2 3.8 4.3 4.9 5.4

*+**,+*****
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6
NORTH THOMPSON RIVER - NEAR PROVINCIfi  PARK - XS t83
Distance (m) vs. Elevation (m) - Discharge (ems) vs. Stage (m)
19 11 0.0009

0.0. 2.9 3.6 5.5 22.0 38.3 84.2 95.0 106.2 125.1 130.1 134.0 137.4
138.6 141.1 142.6 145.9 149.7 158.6
400.0 399.7 398.3 397.2 393.4 392.8 392.2 394.5 396.1 397.3 397.3 397.6 398.2
399.0 399.2 399.2 398.8 398.8 400.0
0.0 2.7 15.1 36.9 67.9 123.1 419.7 875.7 1566.0 2433.5 3338.2
0.0 0.8 1.6 2.3 3.1 3.9 4.7 5.5 6.2 7.0 7.8

++*++*++++
7
NORTH THOMPSON RIVER - NORTH OF MOSQUITO FLATS - XS 180
Distance (m) vs. Elevation (m) - Discharge (ems) vs. Stage (m)
21 11 0.0006
0.0 3.5 7.5 8.5 9.9 14.1 37.7 50.5 64.8 88.5 111.9 134.0 143.0

178.8 183.8 187.1 189.4 191.2 192.2 193.3 197.6
397.8 396.6 396.1 395.8 395.0 394.8 393.5 391.7 391.7 391.9 392.0 392.4 392.6
393.3 394.4 394.4 395.0 395.8 396.0 397.6 397.8

0.0 3.0 13.8 33.6 63.0 216.3 509.1 869.6 1318.0 1841.4 2352.6
0.0 0.6 1.2 1.8 2.4 3.1 3.7 4.3 4.9 5.5 6.1

*++*******
8
NORTH THOMPSON RIVER - NORTH OF QUEEN BESS RIDGE - XS #76
Distance (m) va. Elevation (m) - Discharge (ems) vs. Stage (m)
18 11 0.0005
0.0 1.0 2.2 6.9 32.5 43.1 49.2 59.0 78.7 105.4 134.5 140.8 147.6

150.0 152.9 156.3 156.9 168.6
390.8 389.5 389.5 387.4 381.8 380.8 381.1 381.4 383.9 385.3 386.8 388.2 388.4
388.6 389.4 390.2 390.4 390.8
0.0 1.7 9.2 23.0 45.5 90.1 335.1 756.3 1432.7 2328.1 3298.9
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

**********
9
NORTH THOMPSON RIVER - SOUTH OF THUYA CREEK - xs t70 (CHANGED FROM t66)
Distance (m) vs. Elevation (m) - Discharge (ems) vs. Stage (m)
23 11 0.0006

0.0 1.7 4.1 9.0 11.5 16.9 30.0 41.3 63.5 86.6 117.4 147.2
152.0 164.6 174.3 188.6 193.6 196.0 197.3 197.7 198.3 202.3 211.3
389.4 388.9 388.5 384.4 382.8 380.7 378.8 378.8 379.1 379.3 379.8 381.1 301.4
380.6 381.0 381.7 381.6 382.3 384.3 384.7 385.2 386.0 386.1

0.0 0.2 1.4 5.2 20.9 116.5 351.0 696.6 1176.0 1774.4 2401.8
0.0 0.7 1.5 1.8 2.0 2.7 3.4 4.2 4.9 5.7 6.4

+*+t*+**++
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1 0
NORTH THOMPSON RIVER - NORTH OF DARLING CREEK - XS #63
Distance (m) vs. Elevation (m) - Discharge (ems) vs. Stage (m)
28 11 0.0002

0.0 16.3 17.7 20.2 23.2 25.1 33.2 58.6 68.3 83.1 93.3 117.5 129.2
139.9 166.0 179.8 191.2 225.4 246.2 275.5 296.5 305.6 316.1 321.1 323.1 325.1
334.6 340.4
380.6 380.3 380.3 377.9 376.2 376.2 373.8 372.9 372.3 372.3 371.8 372.3 372.6
373.2 373.2 374.2 374.9 374.9 375.0 375.9 377.1 377.2 377.7 377.9 378.3 378.5
378.4 380.6

0.0 1.8 11.2 31.9 64.6 243.1 611.8 1102.7 1747.8 2533.2 3334.0
0.0 0.9 1.8 2.6 3.5 4.4 5.3 6.2 7.0 7.9 8.8

***t*++***
11
NORTH THOMPSON RIVER - NEAR CHINOOK COVE STA. - XS #59
Distance (m) vs. Elevation (m) - Discharge (ems) vs. Stage (m)
19 11 0.0002

0.0 3.8 4.5 6.8 7.8 33.7 46.3 78.0 116.8 133.8 158.1 182.8 198.2
210.6 213.9 222.8 225.2 226.1 228.5
378.6 377.0 376.4 375.4 374.9 374.7 374.6 373.5 371.3 370.5 370.4 369.7 370.1
374.1 374.0 375.2 376.4 377.1 378.6

0.0 1.6 10.0 25.6 48.6 91.9 329.1 722.5 1334.5 2118.7 2938.8
0.0 0.9 1.8 2.7 3.6 4.5 5.3 6.2 7.1 8.0

**+*******
12
NORTH THOMPSON RIVER AT MCLURE
Distance (m) vs. Elevation (m) - Discharge (ems) vs. Stage (m)
26 20 0.0003

0 3.5 9.5 14.5 19.5 24.5 29.5 34.5 39.5
54.5 59.5 64.5 69.5 74.2 79.5 84.5 89.5 94.5
109.5 119.5 129.5 133
8.20 7.10 5.14 3.93 1.97 0.71 0.34 0.00 0.01
0.08 0.25 0.23 0.31 0.45 0.45 0.54 0.55 0.62
1.44 3.70 7.10 8.20
0 79 100 150 200 300 400 500 600

1000 1200 1400 1600 1800 2000 2400 2600 2740
0 4.03 4.12 4.33 4.54 4.88 5.17 5.43 5.67

6.42 6.73 7.03 7.33 7.63 7.91 8.45 8.72 8.90
**********
13
NORTH THOMPSON RIVER - SOUTH OF LOUIS CREEK - XS 148
Distance (m) vs. Elevation (m) - Discharge (ems) VI. Stage (m)
27 11 0.001

8.9

44.5 49.5
99.5 104.5

0.00 0.12
0.66 1.11

700 800

5.89 6.07

0.0 13.0 25.9 38.8 39.9 47.4 47.8 50.0 51.2 58.7 64.3 71.8 84.9
100.7 116.5 143.6 148.5 158.3 160.3 163.8 172.8 175.7 177.6 177.7 179.7 180.9
185.2
377.6 377.0 375.5 375.3 375.1 371.7 370.6 370.2 369.8 369.0 369.3 368.8 368.4
367.4 367.1 366.6 367.6 367.8 368.0 369.2 370.0 370.8 370.8 371.6 372.3 374.5
377.6

0.0 5.4 30.6 81.5 161.0 304.1 1051.9 2178.9 3819.6 5838.2 7895.5
0.0 1.1 2.2 3.3 4.4 5.5 6.6 7.7 8.8 9.9 11.0

**t+++*+**
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14
NORTH THOMPSON RIVER - DOWNSTREAM MCLURE STATION - XS 134
Distance (m) vs. Elevation (m) - Discharge kms) vs. Stage (m)
24 11 0.0006

0.0 0.7 2.8 4.7 5.0 5.4 7.2 9.6 16.1 23.1 34.3 58.0 77.2
95.4 98.6 111.1 117.4 120.7 124.4 129.0 131.5 139.0 140.0 143.2

360.5 360.3 359.4 358.9 358.3 357.6 356.6 356.5 353.8 352.8 352.8 352.5 352.3
352.3 352.5 353.6 353.6 353.4 353.5 355.5 355.9 357.2 358.1 360.5

0.0 5.4 23.6 54.6 96.2 169.2 560.8 1131.7 1947.4 2921.6 3874.4
0.0 0.8 1.6 2.5 3.3 4.1 4.9 5.7 6.6 7.4 8.2

**********
15
NORTH THOMPSON RIVER - 3 MILES NORTH OF BLACK PINES - XS #29
Distance (m) vs. Elevation (m) - Discharge (ems) vs. Stage (m)
29 11 0.0003

0.0 8.8 18.8 21.9 23.1 26.1 26.7 30.4 38.7 57.2 60.4 101.8 108.4
130.5 LSO.7 172.0 194.4 206.4 214.0 218.6 231.7 233.8 246.9 250.1 255.5 259.2
260.1 262.3 264.0
358.0 357.1 356.6 356.2 356.2 355.2 355.0 354.3 353.7 353.3 352.5 351.3 351.2
350.8 350.6 350.3 349.7 349.5 350.0 350.5 349.8 349.8 352.1 352.4 353.7 355.2
356.1 357.4 358.0

0.0 1.8 12.8 37.4 77.1 150.1 535.1 1137.3 2034.1 3145.8 4280.8
0.0 0.9 1.7 2.6 3.4 4.3 5.1 6.0 6.8 7.7 8.5

+**++++++*
16
NORTH THOMPSON RIVER - UPSTREAM BLACK PINES - XS
Distance (m) vs. Elevation (m) - Discharge (ems)
26 11 0.0002

0.0 1.5 3.6 7.1 10.8 15.6 22.6 30.8
148.5 181.0 211.3 244.4 275.1 300.0 328.7 337.5
355.5 354.4 353.3 352.2 351.3 349.7 349.8 349.9
350.6 351.2 351.6 352.0 352.2 352.3 352.3 352.3

0.0 0.6 4.6 15.6 33.9 70.2 272.4 631.0
0.0 0.7 1.4 2.0 2.7 3.4 4.1 4.8

*********+

126
vs. Stage (m)

40.7 52.2 78.5 89.5 111.5
350.7 357.3 364.3 369.3 372.4
348.7 348.9 349.8 349.4 349.6
352.9 354.0 354.5 355.3 355.5
1205.9 1960.5 2767.7

5.4 6.1 6.8

17
NORTH THOMPSON RIVER - SOUTH OF JAMIESON CREEK - XS 820
Distance (m) vs. Elevation (m) - Discharge (ems) vs. Stage (m)
20 11 0.0007

0.0 2.0 3.6 10.9 14.9 25.8 52.1 58.6 73.3 91.7 114.6 132.1 145.7
151.6 169.0 181.7 197.4 201.4 209.3 222.4
353.5 351.8 351.0 346.7 344.6 343.7 347.5 347.9 348.5 349.0 349.4 349.3 349.1
350.3 351.1 351.2 351.9 352.9 353.4 353.5

0.0 1.0 5.8 15.2 30.2 62.0 244.5 612.8 1270.5 2240.5 3387.4
0.0 1.0 2.0 2.9 3.9 4.9 5.9 6.9 7.8 8.8 9.8

**+*,t+*+++
18
NORTH THOMPSON RIVER - NEAR RAYLEIGH - XS #14
Distance (m) vs. Elevation (m) - Discharge (ems) vs. Stage (m)
20 11 0.0002

0.0 4.1 5.6 6.6 14.2 18.1 28.5 38.9 45.0 53.3 76.2 105.4 1lO.E
118.3 123.0 124.4 124.7 126.7 131.8 132.0
348.0 345.0 343.2 343.1 337.2 335.5 333.8 332.3 332.3 332.9 336.0 339.6 341.;
341.9 343.4 345.0 345.7 346.2 346.6 348.0

0.0 3.1 14.8 38.8 76.3 146.9 525.2 1125.7 2040.1 3191.9 4387.4
0.0 1.6 3.1 4.7 6.3 7.9 9.4 11.0 12.6 14.1 15.7

*****t**t*
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19
NORTH THOMPSON RIVER - 3 MILES NORTH OF KAMLOOPS BRIDGE - XS #9
Distance (m) va. Elevation (m) - Discharge (and vs. Stage (m)
34 11 0.0002
0.0 15.0 23.5 35.0 50.6 63.5 69.5 70.2 73.1 74.0 75.1 76.3 76.6
79.9 86.5 107.3 136.9 169.2 207.4 235.9 245.9 261.8 294.9 306.5 320.5 328.8

358.6 389.6 415.4 423.5 444.4 451.6 455.3 460.0
345.2 345.3 344.7 344.8 344.8 344.7 345.2 345.5 346.3 346.0 345.4 343.7 343.1
341.6 340.6 340.3 340.3 340.3 340.5 340.9 340.1 340.0 339.9 339.6 338.6 338.5
339.0 339.0 340.4 340.1 340.8 342.2 343.9 345.2
0.0 1.8 10.6 34.2 82.0 170.8 624.3 1338.0 2397.5 3720.2 5088.9
0.0 0.8 1.6 2.3 3.1 3.9 4.7 5.5 6.2 7.0 7.8

*********+
20
NORTH THOMPSON RIVER - UPSTREAM KAMLOOPS BRIDGE - XS #6
Distance (m‘) vs. Elevation (m.) - Discharge (ems) vs. Stage (m)
29 11 0.0002

0.0 2.3 3.5 4.1 8.0 12.9 22.1 43.3 49.2 55.1 65.7 86.9 95.0
121.3 126.9 131.9 146.9 174.6 200.4 204.0 209.0 224.9 233.4 248.3 258.1 270.6
273.3 274.3 275.2
344.3 344.1 343.0 341.9 340.6 339.1 338.8 338.7 337.8 337.8 337.4 337.9 338.4
338.3 338.3 337.8 338.3 338.3 338.3 338.5 338.2 338.4 338.4 338.0 337.5 341.0
341.3 343.1 344.3
0.0 1.1 10.1 33.2 67.8 128.4 443.8 917.0 1601.3 2425.4 3235.3
0.0 0.7 1.4 2.1 2.8 3.5 4.1 4.8 5.5 6.2 6.9

**++**+**+

21
NORTH THOMPSON RIVER - RAILROAD MILE 83 - 4 KM U/S LIT
Distance (m) vs. Stage (m) - Discharge (ems) vs. Stage9

E FORT - X.SECTION #71
m)

12 21 0.00061
0 2 3 17 39 74 108 138 153 166 172 173
4 2.3 2 0.9 0.8 0.3 0.2 0 0 1.6 2.7 4
0 1.2 6.3 16 31 52 79 111 148 191 238 290 347 409 474 544 619 697 778 864
954
0 .2 .4 .6 .8 1 1.2 1.4 1.6 1.84 2.04 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8
4.0
**++***t**
22
NORTH THOMPSON RIVER - RAILROAD MILE 84 - 3 KM U/S LITTLE FORT - X.SECTION t70
Distance (m) VII. Stage (m) - Discharge (ems) vs. Stage (m)
16 21 0.00053
0 2.5 8 21 32 55 78 99 128 133 146 155 170 175 177 178
5.6 4 1.9 0 0 0.3 0.5 1.0 2.3 2.6 1.8 2.2 2.9 2.8 3.5 5.6
0 1.4 7.2 19 36 60 90 126 170 223 285 357 438 526 623 727 839
957 1083 1215 1354
0 .28 .56 .84 1.12 1.4 1.68 1.96 2.28 2.57 2.8 3.08 3.36 3.64 3.92 4.2 4.48
4.76 5.04 5.32 5.6
**********
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23
NORTH  THOMPSON  RIVER - RAILROAD MILE 85 - 2 KM U/S LITTLE FORT - X.SECTION # 6
Distance (m) vs. Stage (m) - Discharge (ems) Vs* Stage (m)
17 21 0.00054
0 2 3.4 17 35 58 72 107 139 165 190 202 209 216 224 224 227
4.5 2.6 1.9 o 0.3 0.3 0.6 1.1 1.1 1.6 2.2 2.8 2.3 2.0 2.2 2.9 4.5
0 0.3 2.5 8.4 18 32 54 82 118 161 212 271 338 412 495 584 680 782
891 1005 1126
0 .22 .45 .68 .9 1.13 1.35 1.58 1.8 2.07 2.30 2.47 2.7 2.92 3.15 3.38 3.6 3.82
4.05 4.28 4.5
**********
24
NORTH THOMPSON RIVER - RAILROAD MILE 85.5 - LITTLE FORT - X.SECTION  # 68
Distance (m) vs. Stage (m) - Discharge (ems) vs. Stage (m)
14 21 0.00065
0 3 6.7 23.5 46 62 77 98 125 141 147 149 152 152.2
6.5 4.5 3.8 1.3 0.2 0 0.5 1.5 2.2 3.5 3.7 4.1 5.2 6.5
0 1.3 7.3 19 36 62 97 140 194 257 328 410 502 605 718 840 971
1111 1259 1416 1581
0 .32 .65 .98 1.3 1.63 1.95 2.28 2.65 2.98 3.25 3.58 3.9 4.22 4.55 4.88 5.2
5.53 5.85 6.18 6.5
l *+****+**
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FILE: KM.DAT
MILEAGE DATA - N. THOMPSON RIVER
RIVER KM - RAILROAD KM
28 .

0 0
8 6.4
18.6 18.6
23.7 23.4
45.8 44.3
51.2 49.3
66.9 60.8
79.5 76.5
82.7 77.3
107.7 102.9
118.4 112.8
134.4 130.1
138.7 134.2
154.4 148.6
169.8 162.7
180.2 172.0
183.8 175.2
192.8 184.3
206.6 195.7
211.8 200.8
221.0 209.3
241.8 228.2
249.0 235.0
265.4 250.1
276.5 261.4
285.3 269.4
293.4 275.5
306.1 287.0



FILE: RAFT.DAT
RAFT RIVER - MAP CO-ORDINATES
36.2 32.05
36.2 32.05
37 32.6
37.45 33.25
38.45 33.85
39.4 34.35
40.85 34.4
41.4 34.7
42.65 34.45
44 34.45
45.1 34.95
45.75 35.7
46.4 36.2
46.4 36.5
47 36.7
47 37.6
47.5 38.1
47.6 39.05
47.85 39.95
48.05 41
48.1 41.3
49.05 42.8
49.7 43.5
50.2 43.6
50.8 45
51.5 46.45
51.95 47.8
52.9 49
54.05 50.45
54.35 50.95
53.35 49.15
52.35 47.9
51.8 47.05
50.95 45.1
49.85 43.55
49.4 43.5
48.65 41.75
48.2 41.3
47.65 42.35
46.6 43.35
45.4 43.85
45.05 44.95
45.05 46.5
44.55 48.3
44.1 49.65

A6-11
FILE: CLWAT.DAT
CLEARWATER RIVER -
33.1
33.1
33.2
34.9
35.05
35.1
34.3
33.25
31.8
31.8
29.6
27.7
27.25
26.15
27.35
28.05
29.5
30.55
30.3
29.6
28.95
28.5
28.5
28.5
28.55
28.55
27.95
28.5
27.85
25.95
25.6
26.15
26.8
27.1
27.4
27.1
28.16

MAP CO-ORDINATES
32.4
32.4
33.85
37.05
39.15
41.45
43.7
45.35
47.6
48.4
49.6
51
51.6
51.6
51.65
53.6
55.1
57.3
58.6
59.8
60.7
60.95
62.55
63.9
65.35
66.3
69.2
72.35
75
78.3
77.7
75.55
73.95
71.75
70.15
68.4
68.352



A642
FILE: MAP.DAT
NORTH THOMPSON RIVER MAP CO-ORDINATES
71 83
71 83
70 82
68 82
70 82
71 81
71 80
72 79
72 77
72 77
71 75
71 74
68 74
65 75
64 76
62 77
60 78
62 77
64 76
65 75
68 74
71 74
70 73
70 72
69 71
68 70
68 69
67 68
66 67
66 66
65 65
64 64
64 63
64 62
64 61
64 60
63 59
63 58
63 57
63 56
63 55
63 54
62 53
62 51
62 50
62 49
63 48
64 47
64 46
64 44
64 43
63 42
63 41
63 40
63 39

62 38
62 37
61 36
59 35
58 34
52 34
50 34
49 33
48 32
48 30
48 30
47 29
45 28
43 28
41 28
39 29
37 31
35 32
34 32
33 31
33 31
32 30
31 28
30 27
30 25
30 25
29 26
30 27
30 27
30 25
30 25
29 24
29 21
29 20
28 19
29 18
29 17
28 16
27 14
28 13
27 12
28 11
29 10
28 8
27 7
28 5
27 4
27 1
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FILE: SCRNZ.DAT

Rail-Road mile River kilometer
Above Blue R. Below Albreda Lk.

92.0 0
104.0 19
111.5 31
119.0 45
123.5 53
132.3 70

Rail-Road mile Below Blue R.
10.5 87
24.5 109
37.5 129
53.0 155
61.5 170

.
fig 8

181
l 193

85.5 212
104.0 245
116.0 265
128.5 286

l 139.0 306

FILE: OTTER. DAT
OTTER RIVER

FILE: FINN.DAT
- MAP CO-ORDINATES FINNCREEK - MAP CO-ORDINATES

60.3 36.4 62.55 49.1
60.3 36.4 62.55 49.1
61.1 36.1 62.9 50.1
63.7 35.85 63.15
65.35

50.8
35.85 63.85

66.2
50.8

35 64.75 51
66.5 34.25 65.9
66.75

51.4
33.15 66.6 51.8

66.6 34.15 67.35 52.55
66.1 34.95 68.25
65.3

53.4
35.85 69.35

67.6
54.45

36.75 70.1
68.8

55.85
37.2 71.05

70.95 37.3
57.15

71.45 57.95

FILE: TOWNS. AT
TOWNS - 8MAP O-ORDINATES
70.55 82.5
63.95 62.85
63.2 41.9
46.75 29.55
39.35 30.15
34.7 33.1
27.75 19.25

Place name

Albreda Lake
N. Thomp. Confluence
Chapel1 Creek
Miledge Creek
Thunder River
Blue River

Canyon Creek Rapids
Avola
McMurphy
Vavenby
Birch Island
Clearwater
Mann Creek
Little Fort
Barriere River
McClure Station
Heffley Creek
Ramloops Junction
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The steady-state and transient models each produce one output
file. These are used by NTPLOT to display the results
graphically, but they are neatly formatted and can also be copied
to a printer or viewed directly on-screen by using standard MS-
DOS commands. The following pages provide examples of the first
few lines of each of these files.
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FILE: NT1OOO.S
Spill site: River Km 210 M Spill rate 16.67 l/s

CONCENTRATION ppm, VELOCITY m/s, WETTED PERIMETER mr DEPTH m, AREA m2

River
KM

KM 210
Cont.
Vel.
W.P.
Depth
Area

KM 210.1
Vel.
W.P.
Depth
Area

KM 210.9
Vel.
W.P.
Depth
Area

KM 211
Cont.
Vel.
W.P.
Depth
Area

KM 212
Cont.
Vel.
W.P.
Depth
Area

KM 213
Cont.
Vel.
W.P.
Depth
Area

West East Pane:
Bank Bank Width

1 2 3 4 5 6 7 8 9 10 11 (m)
_____~__~~___________~~~~~-~~~~~~~~~~~~~~~~----------~~~~~~~~~~_______
287.1 cma 16.67 l/set remaining

0 0 0 0 0 421 0 0 0 0 0 14.1
0.95 1.53 1.50 1.44 1.38 1.28 1.09 0.80 0.57 0.57 0.38
15.01 14.76 14.77 14.76 14.76 14.77 14.77 14.78 14.76 14.76 14.78
1.36 2.74 2.67 2.50 2.35 2.10 1.64 1.03 0.62 0.62 0.34
20.1 40.5 39.4 36.9 34.7 31.0 24.2 15.2 9.2 9.1 5.1

42 32 44 55 63 65 63 55 44 32 42 14.r
0.95 1.53 1.50 1.44 1.38 1.28 1.09 0.80 0.57 0.57 0.38
15.01 14.76 14.77 14.76 14.76 14.77 14.77 14.78 14.76 14.76 14.78
1.36 2.74 2.67 2.50 2.35 2.10 1.64 1.03 0.62 0.62 0.34
20.1 40.5 39.4 36.9 34.7 31.0 24.2 15.2 9.2 9.1 5.1

58 55 54 53 50 46 43 37 33 30 29 14.:
0.95 1.53 1.50 1.44 1.38 1.28 1.09 0.80 0.57 0.57 0.38

15.01 14.76 14.77 14.76 14.76 14.77 14.77 14.78 14.76 14.76 14.78
1.36 2.74 2.67 2.50 2.35 2.10 1.64 1.03 0.62 0.62 0.34
20.1 40.5 39.4 36.9 34.7 31.0 24.2 15.2 9.2 9.1 5.1

287.1 ems 16.67 l/set remaining
58 55 54 53 50 46 43 37 33 30 29 14.

0.95 1.53 1.50 1.44 1.38 1.28 1.09 0.80 0.57 0.57 0.38
15.01 14.76 14.77 14.76 14.76 14.77 14.77 14.78 14.76 14.76 14.78
1.36 2.74 2.67 2.50 2.35 2.10 1.64 1.03 0.62 0.62 0.34
20.1 40.5 39.4 36.9 34.7 31.0 24.2 15.2 9.2 9.1 5.1

288.6 ems 16.67 l/set remaining
55 57 51 52 53 52 51 50 47 46 49 11.

0.75 1.35 1.60 1.75 1.75 1.64 1.44 1.22 1.04 0.88 0.50
11.46 11.35 11.35 11..34 11.33 11.34 11.35 11.34 11.34 11.34 11.37
0.79 1.88 2.44 2.78 2.79 2.53 2.08 1.62 1.27 0.99 0.43
9.0 21.3 27.7 31.5 31.6 28.7 23.6 18.3 14.4 11.2 4.8

289.3 ems 16.67 l/set remaining
54 57 53 52 51 52 50 49 49 46 49 11.

0.71 1.27 1.51 1.65 1.65 1.55 1.36 1.15 0.98 0.83 0.47
11.46 11.36 11.35 11.34 11.34 11.35 11.35 11.35 11.34 11.34 11.38
0.84 2.00 2.60 2.96 2.97 2.69 2.22 1.72 1.35 1.06 0.45
9.6 22.7 29.4 33.5 33.7 30.5 25.1 19.5 15.3 12.0 5.2
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FILE: NT0919.T
Spill site: River Km 2 W VOL= 100000 1 Variable rate

3 2 60 8 47 'river KM,railroad KM,# time steps,flow(cms), wetted widtl
0.14 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.14 'vel (m/s)
0.45 0.89 0.89 0.89 0.89 0.89 0.89 O-89 0.89 0.89 0.45 'depth (m)

19
20
21
22
23
24
2s
26
27
28
29
30
31
32
33
34
3s
36
37
38
39
40
41
42
43
44
4s
46
47
48
49
so
51
52
53
54
5s
56
57
58
59
60
61
62
63

0
1
2
3
S
8

12
17
2s
36
49
67
89

116
149
188
236
291
35s
429
512
607
713
830
960
1102
1257
1424
1604
1797
2002
2220
2450
2691
2944
3207
3481
3764
4056
4356
4664
4978
5299
5624

0
1
2
3
S
8

12
17
2s
36
49
67
89

116
149
189
236
291
356
430
514
608
71s
832
962

110s
1260
1428
1608
1802
2008
2226
2456
2699
2952
3216
3491
377s
4068
4369
4678
4994
531s
5642

5954  5973

0
1
2
3
S
8

12
17
2s
36
49
67
89
116
149
189
237
292
356
430
51s
610
716
834
965

1107
1263
1431
1612
1806
2012
2231
2462
2704
2958
3223
3498
3783
4077
4379
4688
500s
5327
5655
5986

0 0
1 1
2 2
3 3
5 5
8 8

12 12
17 17
2s 2s
36 36
49 49
67 67
89 89

116 116
150 150
189 190
237 237
292 293
357 357
431 431
515 516
611 611
717 718
836 836
966 967
1109 1110
1265 1266
1433 1434
1614 1616
1808 1810
201s 2017
2234 2236
2466 2468
2709 2711
2963 2966
3228 3231
3504 3507
3789 3792
4083 4087
4386 4390
4696 4700
so13 so17
533s 5340
5663 5668
5996 6001

0
1
2
3
S
8

12
17
2s
36
49
67
89

116
150
190
237
293
357
432
516
611
718
836
967

1110
1266
143s
1616
1810
2017
2237
2468
2712
2966
3232
3508
3793
4088
4391
4701
SO18
5341
5670
6002

0
1
2
3
S
8

12
17
2s
36
49
67
89

116
150
190
237
293
357
431
516
611
718
836
967
1110
1266
1434
1615
1810
2016
2236
2467
2711
2965
3231
3506
3792
4086
4389
4699
SO16
5339
5667
6000

0
1
2
3
S
8

12
17
2s
36
49
67
89

116
149
189
237
292
357
431
51s
610
717
835
966
1109
1264
1433
1614
1808
2014
2233
2465
2708
2962
3227
3502
3787
4081
4384
4694
SO10
5333
5661
5993

0
1
2
3
S
8

12
17
2s
36
49
67
89

116
149
189
236
292
356
430
514
609
716
834
964
1107
1262
1430
1611
1805
2011
2230
2460
2703
2957
3221
3496
3781
4074
4376
4685
SO01
5323
5651
5982

0 0
1 1
2 2
3 3
5 5
8 8

12 12
17 17
2s 25
36 36
49 49
67 67
89 89

116 116
149 149
189 188
236 235
291 291
356 35s
429 428
513 512
608 607
714 713
832 830
962 960
1104 1102
1259 1256
1427 1423
1607 1603
1800 1796
2006 2001
2224 2218
2454 2448
2696 2689
2950 2941
3214 3205
3488 3478
3772 3761
4064 4052
4365 4352
4674 4660
4989 4974
5310 5294
5637 5619
5967 5949
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COMPUTERIZED DATA-BASE SEARCH FOR

FISHERIES TOXICOLOGY
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APPENDIX 7

COMPUTERIZED  DATA-BASE SEARCH FOR FISHERIES TOXICOLOGY

The following computerized data bases were searched for pertinent information:

CENV (Canadian Environment)

ASF A (Aquatic Sciences and Fisheries Abstracts)

BA79 - BA86 (Biosis Previews; Biological Abst rat ts, Inc.)

CAS (Chemical Abstracts Search)

NTIS (National Technical Information Service); 1964 - 1986

CON (CISTI Current Catalogue 1978 - 1986; NRCC)

ELIAS  1976 - 1985 (Environment Canada)

AQUAREF 1980 - 1985 (Canadian Water Resources References)

EMBASE (Excerpta Medical)

POLLUTION ABSTRACTS 1970 - 1985

WATER RESOURCES ABSTRACTS 1968 - 1986

LIFE SCIENCES COLLECTION 1978 - 1985

In addition to the above computerized searches, recent (1984 - 1986) issues of a
number of journals (Can. J. Fish. Aquat. Sci.; Trans. Amer. Fish. Sot.; Prop. Fish-Cult.;

Water  Res.; J. Fish BioL;  Environ. Poll. (A); Bull,  Environ. Contam. Toxicol.; Arch.
Environ. Contam. Toxicol.; Environ. Sci. Technol.; Aquat. Toxicol.; Camp.  Biochem.

Physiol.)  which publish aquatic toxicological findings were searched manually. The June
issues of J. Water Poll. Control Fed. (1975 - 1985) and paper copies of Pollution Abstracts

(1982 - 1986) were also examined for published reports concerning the toxicity of these

four chemicals to salmonid fish in fresh water.



APPENDIX6

TABULATIONOFSCENARIORESULTS

8A - Scenario #1
8B-Scenario #2
ac- Scenario #3
8D - Scenario #4
8E - Scenario #5
8F - Scenario #6
8G - Scenario #7



0A - SCENARIO #l



AS-1

.
Spill site: River Km 83 W Spill rate 16.67 l/s

CONCENTRATION ppm, VELOCITY m/s, WETTED PERIMETER m, DEPTH m, AREA m2
West East Panel

River Bank Bank Width
KM 1 2 3 4 5 6 7 8 9 10 11 00

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
KM 83 16.9 ems 16.67 l/set remaining

Cont. 44489 0 0 0 0 0 0 0 0 0 0 5.2
Vel. 0.12 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.12
W.P. 5.35 5.21 5.21 5.21 5.21 5.21 5.21 5.21 5.21 5.21 5.35
Depth 0.61 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 0.61
Area 3.2 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 3.2

KM 83.1 1366 1384 1382 1379 1373 1367 1359 1349 1339 1327 1313 5.2
Vel. 0.12 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.12
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Vel.
W.P.
Depth
Area

KM 83.3
Vel.
W.P.
Depth
Area

KM 83.4
Vel.
W.P.
Depth
Area

KM 83.5
Vel.
W.P.
Depth
Area

KM 83.6
Vel.
W.P.
Depth
Area

KM 83.7
Vel.
W.P.
Depth
Area

KM 83.8
Vel.
W.P.
Depth
Area

KM 83.9
Vel.
W.P.
Depth
Area

KM 84
Cont.
Vel.
W.P.
Depth
Area

KM 85
Cont.
Vel.
W.P.
Depth
Area

KM 86
Cont.
Vel.
W.P.
Depth
Area

KM 87
Cont.
Vel.
W.P.
Depth

0.12 0.20
5.35 5.21
0.61 1.22
3.2 6.4

1341 1351
0.12 0.20
5.35 5.21
0.61 1.22
3.2 6.4

1341 1351
0.12 0.20
5.35 5.21
0.61 1.22
3.2 6.4

1341 1351
0.12 0.20
5.35 5.21
0.61 1.22
3.2 6.4

1341 1351
0.12 0.20
5.35 5.21
0.61 1.22
3.2 6.4

1341 1351
0.12 0.20
5.35 5.21
0.61 1.22
3.2 6.4

1341 1351
0.12 0.20
5.35 5.21
0.61 1.22
3.2 6.4

1341 1351
0.12 0.20
5.35 5.21
0.61 1.22
3.2 6.4

16.9 ems
1341 1351
0.12 0.20
5.35 5.21
0.61 1.22
3.2 6.4
17.1 CBS
1320 1330
0.12 0.20
5.36 5.22
0.62 1.23
3.2 6.4
17.2 ems
1310 1320
0.12 0.20
5.36 5.22
0.62 1.24
3.2 6.5
17.4 ems
1300 1309
0.12 0.20
5.37 5.22
0.62 1.24

0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.12
5.21 5.21 5.21 5.21 5.21 5.21 5.21 5.21 5.35
1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 0.61
6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 3.2
1359 1365 1369 1370 1369 1365 1359 1351 1341
0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.12
5.21 5.21 5.21 5.21 5.21 5.21 5.21 5.21 5.35
1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 0.61
6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 3.2

1359 1365 1369 1370 1369 1365 1359 1351 1341
0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.12
5.21 5.21 5.21 5.21 5.21 5.21 5.21 5.21 5.35
1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 0.61
6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 3.2

1359 1365 1369 1370 1369 1365 1359 1351 1341
0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.12
5.21 5.21 5.21 5.21 5.21 5.21 5.21 5.21 5.35
1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 0.61
6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 3.2

1359 1365 1368 1370 1368 1365 1359 1351 1341
0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.12
5.21 5.21 5.21 5.21 5.21 5.21 5.21 5.21 5.35
1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 0.61
6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 3.2

1359 1365 1368 1370 1368 1365 1359 1351 1341
0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.12
5.21 5.21 5.21 5.21 5.21 5.21 5.21 5.21 5.35
1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 0.61
6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 3.2

1359 1365 1368 1370 1368 1365 1359 1351 1341
0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.12
5.21 5.21 5.21 5.21 5.21 5.21 5.21 5.21 5.35
1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 0.61
6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 3.2

1359 1365 1368 1370 1368 1365 1359 1351 1341
0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.12
5.21 5.21 5.21 5.21 5.21 5.21 5.21 5.21 5.35
1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 0.61
6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 3.2

16.67 l/set remaining
1359 1365 1368 1370 1368
0.20 0.20 0.20 0.20 0.20
5.21 5.21 5.21 5.21 5.21
1.22 1.22 1.22 1.22 1.22
6.4 6.4 6.4 6.4 6.4

16.66 l/set remaining
1338 1344 1347 1348 1347
0.20 0.20 0.20 0.20 0.20
5.22 5.22 5.22 5.22 5.22
1.23 1.23 1.23 1.23 1.23
6.4 6.4 6.4 6.4 6.4

16.66 l/set remaining
1327 1333 1337 1338 1337
0.20 0.20 0.20 0.20 0.20
5.22 5.22 5.22 5.22 5.22
1.24 1.24 1.24 1.24 1.24
6.5 6.5 6.5 6.5 6.5

16.66 l/set remaining
1317 1323 1326 1327 1326
0.20 0.20 0.20 0.20 0.20
5.22 5.22 5.22 5.22 5.22

1365 1359 1351 1341
0.20 0.20 0.20 0.12
5.21 5.21 5.21 5.35
1.22 1.22 1.22 0.61
6.4 6.4 6.4 3.2

1344 1338 1330 1320
0.20 0.20 0.20 0.12
5.22 5.22 5.22 5.36
1.23 1.23 1.23 0.62
6.4 6.4 6.4 3.2

1333 1327 1320 1310
0.20 0.20 0.20 0.12
5.22 5.22 5.22 5.36
1.24 1.24 1.24 0.62
6.5 6.5 6.5 3.2

1323 1317 1309 1300
0.20 0.20 0.20 0.12
5.22 5.22 5.22 5.37

1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 0.62

5.2

5.2

5.2

5.2

5.2

5.2

5.2

5.2

5.2

5.2

5.2
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5.23 5.23 5.23 5.23 5.23
1.25 1.25 1.25 1.25 1.25
6.5 6.5 6.5 6.5 6.5

16.66 l/set remaining
1297 1303 1306 1307 1306
0.20 0.20 0.20 0.20 0.20
5.23 5.23 5.23 5.23 5.23
1.25 1.25 1.25 1.25 1.25
6.6 6.6 6.6 6.6 6.6

16.66 l/set remaining
1287 1293 1296 1297 1296
0.20 0.20 0.20 0.20 0.20
5.23 5.23 5.23 5.23 5.23
1.26 1.26 1.26 1.26 1.26
6.6 6.6 6.6 6.6 6.6

16.66 l/set remaining
1277 1283 1286 1287 1286
0.21 0.21 0.21 0.21 0.21
5.24 5.24 5.24 5.24 5.24
1.26 1.26 1.26 1.26 1.26
6.6 6.6 6.6 6.6 6.6

16.66 l/set remaining
1268 1273 1277 1278 1277
0.21 0.21 0.21 0.21 0.21
5.24 5.24 5.24 5.24 5.24
1.27 1.27 1.27 1.27 1.27
6.7 6.7 6.7 6.7 6.7

16.66 l/set remaining
1258 1264 1267 1268 1267
0.21 0.21 0.21 0.21 0.21
5.24 5.24 5.24 5.24 5.24
1.28 1.28 1.28 1.28 1.28
6.7 6.7 6.7 6.7 6.7

16.66 l/set remaining
1249 1255 1258 1259 1258
0.21 0.21 0.21 0.21 0.21
5.24 5.24 5.24 5.24 5.24
1.28 1.28 1.28 1.28 1.28
6.7 6.7 6.7 6.7 6.7

16.65 l/set remaining
1240 1245 1249 1250 1249
0.21 0.21 0.21 0.21 0.21
5.25 5.25 5.25 5.25 5.25
1.29 1629 1.29 1.29 1.29
6.7 6.7 6.7 6.7 6.7

16.65 l/set remaining
1231 1236 1240 1241 1240
0.21 0.21 0.21 0.21 0.21
5.25 5.25 5.25 5.25 5.25
1.29 1.29 1.29 1.29 1.29
6.8 6.8 6.8 6.8 6.8

16.65 l/set remaining
1222 1228 1231 1232 1231
0.21 0.21 0.21 0.21 0.21
5.25 5.25 5.25 5.25 5.25
1.30 1.30 1.30 1.30 1.30
6.8 6.8 6.8 6.8 6.8

16.65 l/set remaining
1213 1219 1222 1223 1222
0.21 0.21 0.21 0.21 0.21
5.26 5.26 5.26 5.26 5.26
1.30 1.30 1.30 1.30 1.30

5.23 5.23 5.23 5.37
1.25 1.25 1.25 0.62
6.5 6.5 6.5 3.3

W.P. 5.37 5.23
Depth 0.62 1.25
Area 3.3 6.5

KM 89 17.6 ems
Cont. 1280 1289
Vel. 0.12 0.20
W.P. 5.30 5.23
Depth 0.63 1.25
Area 3.3 6.6

KM 90 17.8 ems
Cont. 1270 1279
Vel. 0.12 0.20
W.P. 5.38 5.23
Depth 0.63 1.26
Area 3.3 6.6

KM 91 17.9 ems
Cont. 1260 1270
Vel. 0.12 0.21
W.P. 5.39 5.24
Depth 0.63 1.26
Area 3.3 6.6

KM 92 18.0 ems
Cont. 1251 1260
Vel. 0.12 0.21
W.P. 5.39 5.24
Depth 0.63 1.27
Area 3.3 6.7

KM 93 18.1 ems
Cont. 1241 1251
Vel. 0.12 0.21
W.P. 5.39 5.24
Depth 0.64 1.28
Area 3.3 6.7

KM 94 18.3 ems
Cont. 1232 1241
Vel. 0.12 0.21
W.P. 5.40 5.24
Depth 0.64 1.28
Area 3.4 6.7

KM 95 18.4 ems
Cont. 1223 1232
Vel. 0.12 0.21
W.P. 5.40 5.25
Depth 0.64 1.29
Area 3.4 6.7

KM 96 18.5 ems
Cont. 1214 1223
Vel. 0.12 0.21
W.P. 5.41 5.25
Depth 0.65 1.29
Area 3.4 6.8

KM 97 18.7 ems
Cont. 1205 1214
Vel. 0.12 0.21
W.P. 5.41 5.25
Depth 0.65 1.30
Area 3.4 6.8

KM 98 18.8 ems
Cont. 1197 1206
Vel. 0.12 0.21
W.P. 5.41 5.26
Depth 0.65 1.30

1303 1297 1289 1280
0.20 0.20 0.20 0.12
5.23 5.23 5.23 5.38
1.25 1.25 1.25 0.63
6.6 6.6 6.6 3.3

5.2

5.2

5.2

5.2

5.2

5.2

5.2

5.3

5.3

5.3

1293 1287 1279 1270
0.20 0. 2.0 0.20 0.12
5.23 5.23 5.23 5.38
1.26 1.26 1.26 0.63
6.6 6.6 6.6 3.3

1283 1277 1270 1260
0.21 0.21 0.21 0.12
5.24 5.24 5.24 5.39
1.26 1.26 1.26 0.63
6.6 6.6 6.6 3.3

1273 1268 1260 1251
0.21 0.21 0.21 0.12
5.24 5.24 5.24 5.39
1.27 1.27 1.27 0.63
6.7 6.7 6.7 3.3

1264 1258 1251 1241
0.21 0.21 0.21 0.12
5.24 5.24 5.24 5.39
1.28 1.28 1.28 0.64
6.7 6.7 6.7 3.3

1255 1249 1241 1232
0.21 0.21 0.21 0.12
5.24 5.24 5.24 5.40
1.28 1.28 1.28 0.64
6.7 6.7 6.7 3.4

1245 1240 1232 1223
0.21 0.21 0.21 0.12
5.25 5.25 5.25 5.40
1.29 1.29 1.29 0.64
6.. 7 6.7 6.7 3.4

1236 1231 1223 1214
0.21 0.21 0.21 0.12
5.25 5.25 5.25 5.41
1.29 1.29 1.29 0.65
6.8 6.8 6.8 3.4

1228 1222 1214 1205
0.21 0.21 0.21 0.12
5.25 5.25 5.25 5.41
1.30 1.30 1.30 0.65
6.8 6.8 6.8 3.4

1219 1213 1206 1197
0.21 0.21 0.21 0.12
5.26 5.26 5.26 5.41
1.30 1.30 1.30 0.65



A8-4
5.26 5.26 5.26 5.26 5.26
1.31 1.31 1.31 1.31 1.31
6.9 6.9 6.9 6.9 6.9

16.65 l/set remaining
1211 1217 1221 1222 1221
0.25 0.25 0.25 0.25 0.25
5.15 5.15 5.15 5.15 5.15
1.12 1.12 1.12 1.12 1.12
5.7 5.7 5.7 5.7 5.7

16.65 l/set remaining
1181 1186 1189 1190 1189
0.20 0.20 0.20 0.20 0.20
5.15 5.15 5.15 5.15 5.15
1.45 1.45 1.45 1.45 1.45
7.5 7.5 7.5 7.5 7.5

16.65 l/set remaining
1173 1178 1181 1182 1181
0.20 0.20 0.20 0.20 0.20
5.16 5.16 5.16 5.16 5.16
1.46 1.46 1.46 1.46 1.46
7.5 7.5 7.5 7.5 7.5

16.65 l/set remaining
1165 1170 1172 1173 1172
0.20 0.20 0.20 0.20 0.20
5.16 5.16 5.16 5.16 5.16
1.47 1.47 1.47 1.47 1.47
7.6 7.6 7.6 7.6 7.6

16.65 l/set remaining
1157 1161 1164 1165 1164
0.20 0.20 0.20 0.20 0.20
5.16 5.16 5.16 5.16 5.16
1.47 1.47 1.47 1.47 1.47
7.6 7.6 7.6 7.6 7.6

16.65 l/set remaining
1149 1154 1156 1157 1156
0.20 0.20 0.20 0.20 0.20
5.16 5.16 5.16 5.16 5.16
1.48 1.48 1.48 1.48 1.48
7.6 7.6 7.6 7.6 7.6

16.64 l/set remaining
1141 1146 1148 1149 1148
0.20 0.20 0.20 0.20 0.20
5.17 5.17 5.17 5.17 5.17
1.49 1.49 1.49 1.49 1.49
7.7 7.7 7.7 7.7 7.7

16.64 l/set remaining
1133 1138 1141 1142 1141
0.20 0.20 0.20 0.20 0.20
5.17 5.17 5.17 5.17 5.17
1.49 1.49 1.49 1.49 1.49
7.7 7.7 7.7 7.7 7.7

16.64 l/set remaining
1126 1130 1133 1134 1133
0.20 0.20 0.20 0.20 0.20
5.17 5.17 5.17 5.17 5.17
1.50 1.50 1.50 1.50 1.50
7.8 7.8 7.8 7.8 7.8

16.64 l/set remaining
1118 1123 1125 1126 1125
0.20 0.20 0.20 0.20 0.20
5.18 5.18 5.18 5.18 5.18
1.51 1.51 1.51 1.51 1.51

5.26 5.26 5.26 5.42
1.31 1.31 1.31 0.65
6.9 6.9 6.9 3.4

W.P. 5.42 5.26
Depth 0.65 1.31
Area 3.4 6.9

KM 100 19.0 ems
Cone. 1192 1202
Vel. 0.15 0.25
W.P. 5.25 5.15
Depth 0.56 1.12
Area 2.9 5.7

KM 101 19.2 ems
Cont. 1167 1175
Vel. 0.12 0.20
W.P. 5.25 5.15
Depth 0.73 1.45
Area 3.7 7.5

KM 102 19.3 ems
Cont. 1158 1166
Vel. 0.12 0.20
W.P. 5.25 5.16
Depth 0.73 1.46
Area 3.8 7.5

KM 103 19.4 ems
Cont. 1150 1158
Vel. 0.12 0.20
W.P. 5.26 5.16
Depth 0.73 1.47
Area 3.8 7.6

KM 104 19.5 ems
Cont. 1142 1150
Vel. 0.12 0.20
W.P. 5.26 5.16
Depth 0.74 1.47
Area 3.8 7.6

KM 105 19.7 ems
Cont. 1134 1142
Vel. 0.12 0.20
W.P. 5.26 5.16
Depth 0.74 1.48
Area 3.8 7.6

KM 106 19.8 ems
Cont. 1126 1134
Vel. 0.12 0.20
W.P. 5.27 5.17
Depth 0.74 1.49
Area 3.8 7.7

KM 107 19.9 ems
Cont. 1119 1127
Vel. 0.12 0.20
W.P. 5.27 5.17
Depth 0.75 1.49
Area 3.9 7.7

KM 108 20.1 ems
Cont. 1111 1119
Vel. 0.12 0.20
W.P. 5.27 5.17
Depth 0.75 1.50
Area 3.9 7.8

KM 109 20.2 ems
Cont. 1104 1112
Vel. 0.12 0.20
W.P. 5.28 5.18
Depth 0.75 1.51

1217 1211 1202 1192
0.25 0.25 0.25 0.15
5.15 5.15 5.15 5.25
1.12 1.12 1.12 0.56
5.7 5.7 5.7 2.9

5.2

5.2

5.2

5.2

5.2

5.2

5.2

5.2

5.2

5.2

1186 1181 1175 1167
0.20 0.20 0.20 0.12
5.15 5.15 5.15 5.25
1.45 1.45 1.45 0.73
7.5 7.5 7.5 3.7

1178 1173 1166 1158
0.20 0.20 0.20 0.12
5.16 5.16 5.16 5.25
1.46 1.46 1.46 0.73
7.5 7.5 7.5 3.8

1170 1165 1158 1150
0.20 0.20 0.20 0.12
5.16 5.16 5.16 5.26
1.47 1.47 1.47 0.73
7.6 7.6 7.6 3.8

1161 1157 1150 1142
0.20 0.20 0.20 0.12
5.16 5.16 5.16 5.26
1.47 1.47 1.47 0.74
7.6 7.6 7.6 3.8

1154 1149 1142 1134
0.20 0.20 0.20 0.12
5.16 5.16 5.16 5.26
1.48 1.48 1.48 0.74
7.6 7.6 7.6 3.8

1146 1141 1134 1126
0.20 0.20 0.20 0.12
5.17 5.17 5.17 5.27
1.49 1.49 1.49 0.74
7.7 7.7 7.7 3.8

1138 1133 1127 1119
0.20 0.20 0.20 0.12
5.17 5.17 5.17 5.27
1.49 1.49 1.49 0.75
7.7 7.7 7.7 3.9

1130 1126 1119 1111
0.20 0.20 0.20 0.12
5.17 5.17 5.17 5.28
1.50 1.50 1.50 0.75
7.8 7.8 7.8 3.9

1123 1118 1112 1104
0.20 0.20 0.20 0.12
5.18 5.18 5.18 5.28
1.51 1.51 1.51 0.75



A8-5
5.18 5.18 5.18 5.18 5.18
1.51 1.51 1.51 1.51 1.51
7.8 7.8 7.8 7.8 7.8

16.64 l/set remaining
1103 1108 1110 1111 1110
0.20 0.20 0.20 0.20 0.20
5.18 5.18 5.18 5.18 5.18
1.52 1.52 1.52 1.52 1.52
7.9 7.9 7.9 7.9 7.9

16.64 l/set remaining
1096 1100 1103 1104 1103
0.20 0.20 0.20 0.20 0.20
5.18 5.18 5.18 5.18 5.18
1.53 1.53 1.53 1.53 1.53
7.9 7.9 7.9 7.9 7.9

16.64 l/set remaining
1089 1093 1096 1097 1096
0.20 0.20 0.20 0.20 0.20
5.19 5.19 5.19 5.19 5.19
1.53 1.53 1.53 1.53 1.53
7.9 7.9 7.9 7.9 7.9

16.64 l/set remaining
1082 1086 1089 1090 1089
0.20 0.20 0.20 0.20 0.20
5.19 5.19 5.19 5.19 5.19
1.54 1.54 1.54 1.54 1.54
8.0 8.0 8.0 8.0 8.0

16.64 l/set remaining
1075 1079 1082 1083 1082
0.20 0.20 0.20 0.20 0.20
5.19 5.19 5.19 5.19 5.19
1.54 1.54 1.54 1.54 1.54
8.0 8.0 8.0 8.0 8.0

16.63 l/set remaining
1068 1072 1075 1076 1075
0.20 0.20 0.20 0.20 0.20
5.19 5.19 5.19 5.19 5.19
1.55 1.55 1.55 1.55 1.55
8.1 8.1 8.1 8.1 8.1

16.63 l/set remaining
1061 1065 1068 1069 1068
0.20 0.20 0.20 0.20 0.20
5.20 5.20 5.20 5.20 5.20
1.56 1.56 1.56 1.56 1.56
8.1 8.1 8.1 8.1 8.1

16.63 l/set remaining
1054 1059 1061 1062 1061
0.20 0.20 0.20 0.20 0.20
5.20 5.20 5.20 5.20 5.20
1.56 1.56 1.56 1.56 1.56
8.1 8.1 8.1 8.1 8.1

16.63 l/set remaining
1048 1052 1055 1056 1055
0.20 0.20 0.20 0.20 0.20
5.20 5.20 5.20 5.20 5.20
1.57 1.57 1.57 1.57 1.57
0.2 0.2 0.2 0.2 0.2

16.63 l/set remaining
1067 1074 1070 1079 1070
0.29 0.29 0.29 0.29 0.29
5.20 5.20 5.20 5.20 5.20
1.09 1.09 1.09 1.09 1.09

5.18 5.18 5.18 5.28
1.51 1.51 1.51 0.76
7.8 7.8 7.8 3.9

W.P. 5.28 5.18
Depth 0.76 1.51
Area 3.9 7.8

KM 111 20.4 cm8
Cont. 1089 1097
Vel. 0.12 0.20
W.P. 5.29 5.18
Depth 0.76 1.52
Area 3.9 7.9

KM 112 20.6 ems
Cont. 1002 1090
Vel. 0.12 0.20
W.P. 5.29 5.10
Depth 0.76 1.53
Area 4.0 7.9

KIM 113 20.7 cm8
Cont. 1075 1082
Vel. 0.12 0.20
W.P. 5.29 5.19
Depth 0.77 1.53
Area 4.0 7.9

KM 114 20.0 ems
Cont. 1068 1075
Vel. 0.12 0.20
W.P. 5.30 5.19
Depth 0.77 1.54
Area 4.0 8.0

KM 115 21.0 ems
Cont. 1061 1068
Vel. 0.12 0.20
W.P. 5.30 5.19
Depth 0.77 1.54
Area 4.0 0.0

KM 116 21.1 ems
Cont. 1054 1062
Vel. 0.12 0.20
W.P. 5.30 5.19
Depth 0.78 1.55
Area 4.0 8.1

KM 117 21.2 ems
Cont. 1047 1055
Vel. 0.12 0.20
W.P. 5.31 5.20
Depth 0.78 1.56
Area 4.0 8.1

KM 118 21.3 cm8
Cont. 1040 1040
Vel. 0.12 0.20
W.P. 5.31 5.20
Depth 0.70 1.56
Area 4.1 8.1

KM 119 21.5 ems
Cont. 1034 1042
Vel. 0.12 0.20
W.P. 5.31 5.20
Depth 0.79 1.57
Area 4.1 0.2

KM 120 21.6 ems
Cont. 1048 1059
Vel. 0.17 0.29
W.P. 5.32 5.20
Depth 0.54 1.09

1100 1103 1097 1009
0.20 0.200 0.20 0.12
5.18 5.18 5.18 5.29
1.52 1.52 1.52 0.76
7.9 7.9 7.9 3.9

5.2

5.2

5.2

5.2

5.2

5.2

5.2

5.2

5.2

5 -. L

1100 1096 1090 1002
0.20 0.20 0.20 0.12
5.18 5.18 5.18 5.29
1.53 1.53 1.53 0.76
7.9 7.9 7.9 4.0

1093 1089 1002 1075
0.20 0.20 0.20 0.12
5.19 5.19 5.19 5.29
1.53 1.53 1.53 0.77
7.9 7.9 7.9 4.0

1086 1082 1075 1068
0.20 0.20 0.20 0.12
5.19 5.19 5.19 5.30
1.54 1.54 1.54 0.77
8.0 0.0 8.0 4.0

1079 1075 1068 1061
0.20 0.20 0.20 0.12
5.19 5.19 5.19 5.30
1.54 1.54 1.54 0.77
0.0 8.0 8.0 4.0

1072 1068 1062 1054
0.20 0.20 0.20 0.12
5.19 5.19 5.19 5.30
1.55 1.55 1.55 0.70
8.1 8.1 0.1 4.0

1065 1061 1055 1047
0.20 0.20 0.20 0.12
5.20 5.20 5.20 5.31
1.56 1.56 1.56 0.78
0.1 0.1 0.1 4.0

1059 1054 1048 1040
0.20 0.20 0.20 0.12
5.20 5.20 5.20 5.31
1.56 1.56 1.56 0.78
0.1 0.1 0.1 4.1

1052 1048 1042 1034
0.20 0.20 0.20 0.12
5.20 5.20 5.20 5.31
1.57 1.57 1.57 0.79
0.2 0.2 0.2 4.1

1074 1067 1059 1040
0.29 0.29' 0.29 0.17
5.20 5.20 5.20 5.32
1.09 1.09 1.09 0.54



AS-6
W.P, 5.32 5.21 5.21 5.21 5.21 5.21 5.21
Depth 0.35 1.09 1.09 1.09 1.09 1.09 1.09
Area 2.0 5.7 5.7 5.7 5.7 5.7 5.7

KM 122 21.9 ems 16.63 l/set remaining
Cont. 1034 1045 1054 1061 1064 1066 1064
Vel. 0.17 0.29 0.29 0.29 0.29 0.29 0.29
W.P. 5.32 5.21 5.21 5.21 5.21 5.21 5.21
Depth 0.55 1.10 1.10 1.10 1.10 1.10 1.10
Area 2.9 5.7 5.7 5.7 5.7 5.7 5.7

KM 123 22.0 ems 16.63 l/set remaining
Cont. 1028 1039 1048 1054 1058 1059 1058
Vel. 0.17 0.29 0.29 0.29 0.29 0.29 0.29
W.P. 5.33 5.21 5.21 5.21 5.21 5.21 5.21
Depth 0.55 1.10 1.10 1.10 1.10 1.10 1.10
Area 2.9 5.7 5.7 5.7 5.7 5.7 5.7

KM 124 22.1 ems 16.63 l/set remaining
Cont. 1022 1033 1041 1048 1051 1053 1051
Vel. 0.17 0.29 0.29 0.29 0.29 0.29 0.29
W.P. 5.33 5.22 5.22 5.22 5.22 5.22 5.22
Depth 0.55 1.11 1.11 1.11 1.11 1.11 1.11
Area 2.9 5.8 5.8 5.8 5.8 5.8 5.8

KM 125 22.2 ems 16.63 l/set remaining
Cona. 1015 1026 1035 1041 1045 1046 1045
Vel. 0.17 0.29 0.29 0.29 0.29 0.29 0.29
W.P. 5.34 5.22 5.22 5.22 5.22 5.22 5.22
Depth 0.56 1.11 1.11 1.11 1.11 1.11 1.11
Area 2.9 5.8 5.8 5.8 5.8 5.8 5.8

KM 126 22.4 ems 16.63 l/set remaining
cont. 1009 1029 1029 1035 1039 1040 1039
Vel. 0.17 0.29 0.29 0.29 0.29 0.29 0..29
W.P. 5.34 5.22 5.22 5.22 5.22 5.22 5.22
Depth 0.56 1.11 1.11 1.11 l-11 1.11 1.11
Area 2..9 5.0 5-B 5.8 5.8 5.8 5.8

KM 127 22.5 ems 16.63 l/set remaining
Cont. 1003 lO"x4 1023 1029 1033 1034 1033
Vel. 0.17 0.29 O-29 0.29 0.29 0.29 0.29
W.P. 5.34 5..22 5.22 5.22 5.22 5.22 5.22
Depth 0.56 1.12 1.12 l.L2 1.12 1.12 1.12
Area 2.9 5.8 5.8 5.. 8 5.8 5.8 5.8

KM 128 22.6 ems 16.63 l/set remaining
Cont. 997 1008 1.016 1023 1026 1028 1026
Vel. 0.17 0.2.9 ,0.29 0.29 0..29 0.29 0.29
W.P. 5.35 5.23 5.23 5..23 5w.23 5.23 5.23
Depth O-.56 l.U 1.12 1.12 1.12 1.12 1.12
Area 2.9 5*.9 5.9 5.9 5.9 5.9 5.9

KM 129 2.2.7 cm8 EL.62 l/'.sec remaining
Cont. -99.1 .ular2 Mu0 I.017 1020 1022 1020
Vel. 0.17 0.29 0,029 a.29 0.29 ct.29 0 . 29
W.P. '5.535 5,23 5-23 5,213 5.23 5.23 5.23
Depth 0.56 l..I;B 1.13 1.13 1..13 1.13 1.13
Area 3.0 5.9 5.9 5.9 5.9 5.9 5-9

KM 130 22.9 ems 16.62 l/set remaining
Cont. 985 996 1004 1011 1014 1016 1014
Vel. 0.17 0.29 0.29 0.29 0.29 0.29 0.29
W.P. 5.35 5.23 5.23 5.23 5.23 5.23 5.23
Depth 0.57 1.13 I.13 1.13 1.13 1.13 1.13
Area 3.0 5.9 5.9 5.9 5.9 5.9 5.9

KM 131 23.0 ems
Cont.

16.62 l/set remaining
979 990 998 1005 1008 1010 1008

Vel. 0.17 0.29 0.29 0.29 0.29 0.29 0.29
W.P. 5.36 5.23 5.23 5.23 5.23 5.23 5.23
Depth 0.57 1.14 I.14 1.14 1.14 1.14 1.14

5.31
1.09
5.1

5.21 5.21 5.32
L a9 lfQ9 0.55
5.T 3.7 2.8

1061 1054 1045 1034
0.29 0.29 0.29 0.17
5.21 5.21 5.21 5.32
1.10 1.10 1.10 0.55
5.7 5.7 5.7 2.9

5.2

5.2

5.2

5.2

5.2

5.2

5.2

5.2

5.2

5.2

1054 1048 1039 1028
0.29 0.29 0.29 0.17
5.21 5.21 5.21 5.33
1.10 1.10 1.10 0.55
5.7 5.7 5.7 2.9

1048 1041 1033 1022
0.29 0.29 0.29 0.17
5.22 5.22 5.22 5.33
1.11 1.11 1.11 0.55
5.8 5.8 5.8 2.9

1041 1035 1026 1015
0.29 0.29 0.29 0.17
5.22 5.22 5.22 5.34
1.11 1.11 1.11 0.56
5.8 5.8 5.8 2.9

lo.35 1029 lo&~0 lQ09
0.29 0.29 0.29 0.17
5.22 5..22 5.22 5.34
1.11 1.11 1.11 0.56
5.8 5.8 5.8 2.9

1029 1023 1014 1003
0.29 0.29 0.29 0.17
5.22 5.22 5.22 5.34
1.12 1.12 1.12 0.56
5.8 5.8 5.8 2.9

1023 1016 1008 997
0.29 0.29 0.29 0.17
5.23 5.23 5.23 5.35
1.12 1.12 1.12 0.56
5.9 5.9 5.9 2.9

1017 1010 1002 991
0.29 0.29 0.29 0.17
5.23 5.23 5.23 5.35
1.13 1.13 1.13 0.56
5.9 5.9 5.9 3.0

1011 1004 996 985
0.29 0.29 0.29 0.17
5.23 5.23 5.23 5.35
1.13 1.13 1.13 0.57
5.9 5.9 5.9 3.0

1005 998 990 979
0.29 0.29 0.29 0.17
5.23 5.23 5.23 5.36
1.14 1.14 1.14 0.57



W.P.
Depth
Area

KM 133
Cont.
Vel.
W.P.
Depth
Area

KM 134
Cont.
Vel.
W.P.
Depth
Area

KM 135
Cont.
Vel.
W.P.
Depth
Area

KM 136
Cont.
Vel.
W.P.
Depth
Area

KM 137
Cont.
Vel.
W.P.
Depth
Area

KM 138
Cont.
Vel.
W.P.
Depth
Area

KM 139
Cont.
Vel.
W.P.
Depth
Area

KM 140
Cont.
Vel.
W.P.
Depth
Area

KM 141
Cont.
Vel.
W.P.
Depth
Area

KM 142
Cont.
Vel.
W.P.
Depth

5.36 5.24
A8-7

5.24 5.24 5.24 5.24 5.24
1.14 1.14 1.14 1.14 1.14
6.0 6.0 6.0 6.0 6.0

16.62 l/set remaining
987 993 997 998 997
0.29 0.29 0.29 0.29 0.29
5.24 5.24 5.24 5.24 5.24
1.15 1.15 1.15 1.15 1.15
6.0 6.0 6.0 6.0 6.0

16.62 l/set remaining
981 987 991 992 991

0.29 0.29 0.29 0.29 0.29
5.24 5.24 5.24 5.24 5.24
1.15 1.15 1.15 1.15 1.15
6.0 6.0 6.0 6.0 6.0

16.62 l/set remaining
975 981 985 986 985
0.29 0.29 0.29 0.29 0.29
5.25 5.25 5.25 5.25 5.25
1.16 1.16 1.16 1.16 1.16
6.1 6.1 6.1 6.1 6.1

16.62 l/set remaining
970 976 979 981 979
0.29 0.29 0.29 0.29 0.29
5.25 5.25 5.25 5.25 5.25
1.16 1.16 1.16 1.16 1.16
6.1 6.1 6.1 6.1 6.1

16.62 l/set remaining
964 970 974 975 974

0.29 0.29 0.29 0.29 0.29
5.25 5.25 5.25 5.25 5.25
1.16 1.16 1.16 1.16 1.16
6.1 6.1 6.1 6.1 6.1

16.62 l/set remaining
959 965 968 970 968
0.29 0.29 0.29 0.29 0.29
5.25 5.25 5.25 5.25 5.25
1.17 1.17 1.17 1.17 1.17
6.1 6.1 6.1 6.1 6.1

16.62 l/set remaining
953 959 963 964 963
0.29 0.29 0.29 0.29 0.29
5.26 5.26 5.26. 5.26 5.26
1.17 1.17 1.17 1.17 1.17
6.2 6.2 6.2 6.2 6.2

16.62 l/set remaining
948 954 957 959 957
0.29 0.29 0.29 0.29 0.29
5.26 5.26 5.26 5.26 5.26
1.18 1.18 1.18 1.18 1.18
6.2 6.2 6.2 6.2 6.2

16.62 l/set remaining
943 949 952 953 952
0.30 0.30 0.30 0.30 0.30
5.26 5.26 5.26 5.26 5.26
1.18 1.18 1.18 1.18 1.18
6.2 6.2 6.2 6.2 6.2

16.62 l/set remaining
937 943 947 948 947
0.30 0.30 0.30 0.30 0.30
5.26 5.26 5.26 5.26 5.26
1.19 1.19 1.19 1.19 1.19

5.24 5.24 5.24 5.36
1.14 1.14 1.14 0.57
6.0 6.0 6.0 3.0

0.57 1.14
3.0 6.0
23.3 ems
968 978
0.17 0.29
5.36 5.24
0.57 1.15
3.0 6.0

23.4 ems
962 973

0.17 0.29
5.37 5.24
0.58 1.15
3.0 6.0
23.5 ems
956 967

0.17 0.29
5.37 5.25
0.58 1.16
3.0 6.1

23.6 ems
951 961
0.17 0.29
5.37 5.25
0.58 1.16
3.0 6.1
23.8 ems
945 956
0.17 0.29
5.38 5.25
0.58 1.16
3.1 6.1

23.9 ems
940 950
0.17 0.29
5.38 5.25
0.58 1.17
3.1 6.1
24.0 ems
935 945

0.17 0.29
5.39 5.26
0.59 1.17
3.1 6.2

24.2 ems
929 940
0.17 0.29
5.39 5.26
0.59 1.18
3.1 6.2
24.3 cm8
924 934

0.17 0.30
5.39 5.26
0.59 1.18
3.1 6.2

24.4 ems
919 929
0.17 0.30
5.40 5.26
0.59 1.19

993 987 978 968
0.29 0.29 0.29 0.17
5.24 5.24 5.24 5.36
1.15 1.15 1.15 0.57
6.0 6.0 6.0 3.0

5.2

987 981 973 962
0.29 0.29 0.29 0.17
5.24 5.24 5.24 5.37
1.15 1.15 1.15 0.58
6.0 6.0 6.0 3.0

5.2

981 975 967 956
0.29 0.29 0.29 0.17
5.25 5.25 5.25 5.37
1.16 1.16 1.16 0.58
6.1 6.1 6.1 3.0

5.2

976 970 961 951
0.29 0.29 0.29 0.17
5.25 5.25 5.25 5.37
1.16 1.16 1.16 0.58
6.1 6.1 6.1 3.0

5.2

970 964 956 945
0.29 0.29 0.29 0.17
5.25 5.25 5.25 5.38
1.16 1.16 1.16 0.58
6.1 6.1 6.1 3.1

965 959 950 940
0.29 0.29 0.29 0.17
5.25 5.25 5.25 5.38
1.17 1.17 1.17 0.58
6.1 6.1 6.1 3.1

959 953 945 935
0.29 0.29 0.29 0.17
5.26 5.26 5.26 5.39
1.17 1.17 1.17 0.59
6.2 6.2 6.2 3.1

954 948 940 929
0.29 0.29 0.29 0.17
5.26 5.26 5.26 5.39
1.18 1.18 1.18 0.59
6.2 6.2 6.2 3.1

949 943 934 924
0.30 0.30 0.30 0.17
5.26 5.26 5.26 5.39
1.18 1.18 1.18 0.59
6.2 6.2 6.2 3.1

943 937 929 919
0.30 0.30 0.30 0.17
5.26 5.26 5.26 5.40
1.19 1.19 1.19 0.59

5.3

5.3

5.3

5.3

5.3

5.3



A8-8
5.27 5.27 5.27 5.27 5.27
1.19 1.19 1.19 1.19 1.19
6.3. 6.3 6.3 6.3 6.3

16.61 l/set remaining
927 933 936 938 936

0.30 0.30 0.30 0.30 0.30
5.27 5.27 5.27 5.27 5.27
1.20 1.20 1.20 1.20 1.20
6.3 6.3 6.3 6.3 6.3

16.61 l/set remaining
922 928 931 933 931

0.30 0.30 0.30 0.30 0.30
5.27 5.27 5.27 5.27 5.27
1.20 1.20 1.20 1.20 1.20
6.3 6.3 6.3 6.3 6.3

16.61 l/set remaining
917 923 926 928 926

0.30 0.30 0.30 0.30 0.30
5.27 5.27 5.27 5.27 5.27
1.20 1.20 1.20 1.20 1.20
6.3 6.3 6.3 6.3 6.3

16.61 l/set remaining
912 918 922 923 922

0.30 0.30 0.30 0.30 0.30
5.28 5.28 5.28 5.28 5.28
1.21 1.21 1.21 1.21 1.21
6.4 6.4 6.4 6.4 6.4

16.61 l/set remaining
907 913 917 918 917

0.30 0.30 0.30 0.30 0.30
5.28 5.28 5.28 5.28 5.28
1.21 1.21 1.21 1.21 1.21
6.4 6.4 6.4 6.4 6.4

16.61 l/set remaining
903 908 912 913 912
0.30 0.30 0.30 0.30 0.30
5.28 5.28 5.28 5.28 5.28
1.21 1.21 1.21 1.21 1.21
6.4 6.4 6.4 6.4 6.4

16.61 l/set remaining
898 904 907 908 907

0.30 0.30 0.30 0.30 0.30
5.28 5.28 5.28 5.28 5.28
1.22 1.22 1.22 1.22 1.22
6.4 6.4 6.4 6.4 6.4

16.61 l/set remaining
893 899 902 904 902

0.30 0.30 0.30 0.30 0.30
5.28 5.28 5.28 5.28 5.28
1.22 1.22 1.22 1.22 1.22
6.4 6.4 6.4 6.4 6.4

16.61 l/set remaining
888 894 898 899 898

0.30 0.30 0.30 0.30 0.30
5.29 5.29 5.29 5.29 5.29
1.22 1.22 1.22 1.22 1.22
6.5 6.5 6.5 6.5 6.5

16.61 l/set remaining
884 890 893 894 893

0.30 0.30 0.30 0.30 0.30
5.29 5.29 5.29 5.29 5.29
1.22 1.22 1.22 1.22 1.22

W.P. 5.40 5.27
Depth 0.60 1.19
Area 3.1 6.3

KM 144 24.7 ems
Cont. 909 919
Vel. 0.17 0.30
W.P. 5.40 5.27
Depth 0.60 1.20
Area 3.1 6.3

KM 145 24.8 ems
Cont. 904 914
Vel. 0.17 0.30
W.P. 5.41 5.27
Depth 0.60 1.20
Area 3.2 6.3

KM 146 24.9 ems
Cont. 899 909
Vel. 0.17 0.30
W.P. 5.41 5.27

Depth 0.60 1.20
Area 3.2 6.3

KM 147 25.0 ems
Cont. 894 904
Vel. 0.17 0.30
W.P. 5.41 5.28
Depth 0.60 1.21
Area 3.2 6.4

KM 148 25.2 ems
Cont. 889 899
Vel. 0.18 0.30
W.P. 5.41 5.28
Depth 0.60 1.21
Area 3.2 6.4

KM 149 25.3 ems
Cont. 884 894
Vel. 0.18 0.30
W.P. 5.42 5.28
Depth 0.61 1.21
Area 3.2 6.4

KM 150 25.4 ems
Cont. 880 890
Vel. 0.18 0.30
W.P. 5.42 5.28
Depth 0.61 1.22
Area 3.2 6.4

KM 151 25.6 ems
Cont. 875 885
Vel. 0.18 0.30
W.P. 5.42 5.28
Depth 0.61 1.22
Area 3.2 6.4

KM 152 25.7 ems
Cont. 870 880
Vel. 0.18 0.30
W.P. 5.42 5.29
Depth 0.61 1.22
Area 3.2 6.5

KM 153 25.8 ems
Cont. 866 876
Vel. 0.18 0.30
W.P. 5.43 5.29
Depth 0.61 1.22

5.27 5.27 5.27 5.40
1.19 1.19 1.19 0.60
6.3 6.3 6.3 3.1

933 927 919 909
0.30 0.30 0.30 0.17
5.27 5.27 5.27 5.40
1.20 1.20 1.20 0.60
6.3 6.3 6.3 3.1

928 922 914 904
0.30 0.30 0.30 0.17
5.27 5.27 5.27 5.41
1.20 1.20 1.20 0.60
6.3 6.3 6.3 3.2

5.3

5.3

5.3

5.3

5.3

5.3

5.3

5.3

5.3

5.3

923 917 909 899
0.30 0.30 0.30 0.17
5.27 5.27 5.27 5.41
1.20 1.20 1.20 0.60
6.3 6.3 6.3 3.2

918 912 904 894
0.30 0.30 0.30 0.17
5.28 5.28 5.28 5.41
1.21 1.21 1.21 0.60
6.4 6.4 6.4 3.2

913 907 899 889
0.30 0.30 0.30 0.18
5.28 5.28 5.28 5.41
1.21 1.21 1.21 0.60
6.4 6.4 6.4 3.2

9 0 8 903 894 884
0.30 0.30 0.30 0.18
5.28 5.28 5.28 5.42
1.21 1.21 1.21 0.61
6.4 6.4 6.4 3.2

904 898 8 9 0 880
0.30 0.30 0.30 0.18
5.28 5.28 5.28 5.42
1.22 1.22 1.22 0.61
6.4 6.4 6.4 3.2

899 893 885 875
0.30 0.30 0.30 0.18
5.28 5.28 5.28 5.42
1.22 1.22 1.22 0.61
6.4 6.4 6.4 3.2

894 888 880 870
0.30 0.30 0.30 0.18
5.29 5.29 5.29 5.42
1.22 1.22 1.22 0.61
6.5 6.5 6.5 3.2

8 9 0 884 876 866
0.30 0.30 0.30 0.18
5.29 5.29 5.29 5.43
1.22 1.22 1.22 0.61



A8-9
5.29 5.29  5.29 5.29 5.29
1.23 1.23 1.23 1.23 1.23
6.5 6.5 6.5 6.5 6.5

16.61 l/set remaining
875 880 884 885 884
0.30 0.30 0.30 0.30 0.30
5.29 5.29 5.29 5.29 5.29
1.23 1.23 1.23 1.23 1.23
6.5 6.5 6.5 6.5 6.5

16.61 l/set remaining
870 876 879 881 879
0.30 0.30 0.30 0.30 0.30
5.29 5.29 5.29 5.29 5.29
1.23 1.23 1.23 1.23 1.23
6.5 6.5 6.5 6.5 6.5

16.61 l/set remaining
866 872 875 876 875

0.31 0.31 0.31 0.31 0.31
5.30 5.30 5.30 5.30 5.30
1.24 1.24 1.24 1.24 1.24
6.5 6.5 6.5 6.5 6.5

16.61 l/set remaining
861 867 871 872 871

0.31 0.31 0.31 0.31 0.31
5.30 5.30 5.30 5.30 5.30
1.24 1.24 1.24 1.24 1.24
6.6 6.6 6.6 6.6 6.6

16.60 l/set remaining
857 863 866 867 866
0.31 0.31 0.31 0.31 0.31
5.30 5.30 5.30 5.30 5.30
1.24 1.24 1.24 1.24 1.24
6.6 6.6 6.6 6.6 6.6

16.60 l/set remaining
721 725 728 727 725
0.21 0.29 0.32 0.27 0.20
6.92 6.91 6.88 6.93 6.89
1.51 2.35 2.71 2.17 1.42
10.4 16.2 18.7 14.9 9.8

16.60 l/set remaining
727 733 735 735 732
0.26 0.36 0.40 0.34 0.25
6.92 6.91 6.88 6.93 6.89
1.22 1.89 2.18 1.75 1.14
8.4 13.0 15.0 12.0 7.9

16.60 l/set remaining
724 729 732 732 729
0.26 0.36 0.40 0.34 0.25
6.92 6.91 6.88 6.93 6.90
1.22 1.89 2.18 1.75 1.14
8.4 13.0 15.0 12.0 7.9

16.60 l/set remaining
720 726 728 728 726
0.26 0.36 0.40 0.34 0.25
6.92 6.92 6.88 6.93 6.90
1.22 1.89 2.19 1.75 1.15
8.4 13.0 15.0 12.1 7.9

16.60 l/set remaining
717 722 725 725 722

0.26 0.36 0.40 0.34 0.25
6.92 6.92 6.89 6.93 6.90
1.22 1.90 2.19 1.75 1.15

5.29 5.29 5.29 5.43
1.23 1.23 1.23 0.61
6.5 6.5 6.5 3.2

W.P. 5.43 5.29
Depth 0.61 1.23
Area 3.2 6.5

KM 155 26.1 ems
Cont. 857 867
Vel. 0.18 0.30
W.P. 5.43 5.29
Depth 0.62 1.23
Area 3.3 6.5

KM 156 26.2 ems
Cont. 852 862
Vel. 0.18 0.30
W.P. 5.43 5.29
Depth 0.62 1.23
Area 3.3 6.5

KM 157 26.3 ems
Cont. 848 858
Vel. 0.18 0.31
W.P. 5.44 5.30
Depth 0.62 1.24
Area 3.3 6.5

KM 158 26.5 ems
Cont. 844 854
Vel. 0.18 0.31
W.P. 5.44 5.30
Depth 0.62 1.24
Area 3.3 6.6

KM 159 26.6 ems
Cont. 839 849
Vel. 0.18 0.31
W.P. 5.44 5.30
Depth 0.62 1.24
Area 3.3 6.6

KM 160 26.7 ems
Cont. 706 714
Vel. 0.08 0.15
W.P. 6.91 6.88
Depth 0.42 0.96
Area 2.9 6.6

KM 161 26.8 ems
Cont. 708 719
Vel. 0.10 0.19
W.P. 6.92 6.88
Depth 0.34 0.77
Area 2.4 5.3

KM 162 27.0 ems
Cont. 705 716
Vel. 0.10 0.19
W.P. 6.92 6.89
Depth 0.34 0.77
Area 2.4 5.3

KM 163 27.1 ems
Cont. 701 712
Vel. 0.10 0.19
W.P. 6.92 6.89
Depth 0.34 0.78
Area 2.4 5.3

KM 164 27.2 ems
Cont. 698 709
Vel. 0.10 0.19
W.P. 6.92 6.89
Depth 0.34 0.78

880 875 867 857
0.30 0.30 0.30 0.18
5.29 5.29 5.29 5.43
1.23 1.23 1.23 0.62
6.5 6.5 6.5 3.3

5.3

5.3

5.3

5.3

5.3

6.9

6.9

6.9

6.9

6.9

876 870 862 852
0.30 0.30 0.30 0.18
5.29 5.29 5.29 5.44
1.23 1.23 1.23 0.62
6.5 6.5 6.5 3.3

872 866 858 848
0.31 0.31 0.31 0.18
5.30 5.30 5.29 5.44
1.24 1.24 1.24 0.62
6.5 6.5 6.5 3.3

867 861 854 844
0.31 0.31 0.31 0.18
5.30 5.30 5.30 5.44
1.24 1.24 1.24 0.62
6.6 6.6 6.6 3.3

863 857 849 839
0.31 0.31 0.31 0.18
5.30 5.30 5.30 5.44
1.24 1.24 1.24 0.62
6.6 6.6 6.6 3.3

721 714 705 694
0.16 0.14 0.12 0.07
6.88 6.88 6.88 6.90
1.06 0.87 0.72 0.33
7.3 6.0 5.0 2.2

727 718 707 694
0.20 0.17 0.15 0.08
6.88 6.88 6.88 6.90
0.85 0.70 0.58 0.26
5.8 4.8 4.0 1.8

723 715 704 690
0.20 0.17 0.15 0.08
6.89 6.88 6.88 6.90
0.85 0.70 0.58 0.26
5.9 4.8 4.0 1.8

720 711 700 687
0.20 0.17 0.15 0.08
6.89 6.89 6.89 6.90
0.85 0.70 0.58 0.26
5.9 4.8 4.0 1.8

717 708 697 684
0.20 0.17 0.15 0.08
6.89 6.89 6.89 6.91
0.85 0.70 0.59 0.26



A8-10
6.92 6.92 6.89 6.93 6.90
1.22 1.90 2.19 1.75 1.15
8.4 13.1 15.1 12.1 7.9

16.60 l/set remaining
710 716 718 718 716
0.26 0.36 0.40 0.34 0.25
6.92 6.92 6.89 6.93 6.90
1.22 1.90 2.19 1.75 1.15
a.4 13.1 15.1 12.1 7.9

16.60 l/set remaining
707 713 715 715 712 ’
0.26 0.36 0.41 0.34 0.25
6.92 6.92 6.89 6.94 6.90
1.22 1.90 2.19 1.75 1.15
a.4 13.1 15.1 12.1 7.9

16.60 l/set remaining
704 709 712 712 709
0.26 0.37 0.41 0.34 0.25
6.93 6.92 6.89 6.94 6.90
1.22 1.90 2.19 1.76 1.15
a.4 13.1 15.1 12.1 7.9

16.60 l/set remaining
701 706 709 709 706

0.27 0.37 0.41 0.35 0.25
6.93 6.92 6.89 6.94 6.90
1.22 1.90 2.19 1.76 1.15
a.4 13.1 15.1 12.1 7.9

16.60 l/set remaining
698 703 706 706 703
0.27 0.37 0.41 0.35 0.26
6.93 6.92 6.89 6.94 6.90
1.22 1.90 2.19 1.76 1.15
8.4 13.1 15.1 12.1 7.9

16.60 l/set remaining
685 691 693 693 691

0.27 0.37 0.42 0.35 0.26
6.93 6.93 6.90 6.94 6.91
1.23 1.90 2.20 1.76 1.16
8.5 13.1 15.2 12.1 8.0

16.60 l/set remaining
674 679 682 682 679
0.27 0.38 0.42 0.36 0.26
6.94 6.93 6.90 6.95 6.91
1.23 1.91 2.20 1.77 1.16
8.5 13.2 15.2 12.2 8.0

16.60 l/set remaining
662 668 670 670 667

0.28 0.38 0.43 0.36 0.27
6.94 6.94 6.91 6.95 6.92
1.23 1.91 2.21 1.77 1.16
8.5 13.2 15.2 12.2 8.0

16.59 l/set remaining
651 657 659 659 656
0.28 0.39 0.43 0.37 0.27
6.94 6.94 6.91 6.96 6.92
1.24 1.92 2.21 1.77 1.17
8.5 13.2 15.3 12.2 8.1

16.59 l/set remaining
641 646 649 649 646

0.29 0.39 0.44 0.37 0.27
6.95 6.95 6.91 6.96 6.93
1.24 1.92 2.22 1.78 1.17

W.P. 6.92 6.89
Depth 0.34 0.78
Area 2.4 5.4

KM 166 27.5 ems
Cont. 692 702
Vel. 0.10 0.19
W.P. 6.92 6.89
Depth 0.34 0.78
Area 2.4 5.4

KM 167 27.6 cm8
Cont. 688 699
Vel. 0.10 0.19
W.P. 6.92 6.89
Depth 0.34 0.78
Area 2.4 5.4

KM 168 27.7 ems
Cont. 685 696
Vel. 0.10 0.19
W.P. 6.92 6.89
Depth 0.34 0.78
Area 2.4 5.4

KM 169 27.9 ems
Cont. 682 693
Vel. 0.10 0.19
W.P. 6.93 6.89
Depth 0.34 0.78
Area 2.4 5.4

KM 170 28.0 ems
Cont. 679 689
Vel. 0.10 0.19
W.P. 6.93 6.89
Depth 0.34 0.78
Area 2.4 5.4

KM 171 28.5 ems
Cont. 667 677
Vel. 0.11 0.20
W.P. 6.93 6.90
Depth 0.35 0.78
Area 2.4 5.4

KM 172 29.0 ems
Cont. 655 665
Vel. 0.11 0.20
W.P. 6.94 6.90
Depth 0.35 0.79
Area 2.4 5.4

KM 173 29.5 ems
Cont. 643 654
Vel. 0.11 0.20
W.P. 6.94 6.91
Depth 0.35 0.79
Area 2.4 5.5

KM 174 30.0 ems
Cont. 632 643
Vel. 0.11 0.20
W.P. 6.94 6.91
Depth 0.35 0.79
Area 2.4 5.5

KM 175 30.5 ems
Cont. 622 632
Vel. 0.11 0.21
W.P. 6.95 6.92
Depth 0.35 0.80

6.89 6.89 6.89 6.91
0.85 0.71 0.59 0.26
5.9 4.9 4.0 1.8

710 701 6 9 0 677
0.20 0.18 0.15 0.08
6.89 6.89 6.89 6.91
0.86 0.71 0.59 0.26
5.9 4.9 4.0 1.8

6.9

6.9

6.9

6.9

6.9

6.9

6.9

6.9

6.9

6.9

707 698 687 674
0.20 0.18 0.15 0.08
6.89 6.89 6.89 6.91
0.86 0.71 0.59 0.26
5.9 4.9 4.1 1.8

703 695 684 671
0.20 0.18 0.15 0.08
6.89 6.89 6.89 6.91
0.86 0.71 0.59 0.27
5.9 4.9 4.1 1.8

700 692 681 668
0.21 0.18 0.16 0.08
6.89 6.89 6.89 6.91
0.86 0.71 0.59 0.27
5.9 4.9 4.1 1.8

697 689 678 664
0.21 0.18 0.16 0.09
6.89 6.89 6.89 6.91
0.86 0.71 0.59 0.27
5.9 4.9 4.1 1.8

685 677 666 652
0.21 0.18 0.16 0.09
6.90 6.90 6.90 6.92
0.86 0.71 0.59 0.27
6.0 4.9 4.1 1.8

673 665 654 641
0.21 0.18 0.16 0.09
6.90 6.90 6.90 6.92
0.87 0.72 0.60 0.27
6.0 5.0 4.1 1.9

662 653 643 629
0.22 0.19 0.16 0.09
6.91 6.91 6.91 6.93
0.87 0.72 0.60 0.27
6.0 5.0 4.2 1.9

651 643 632 619
0.22 0.19 0.17 0.09
6.91 6.91 6.91 6.93
0.87 0.73 0.60 0.27
6.0 5.0 4.2 1.9

640 632 621 608
0.22 0.19 0.17 0.09
6.92 6.91 6.91 6.94
0.88 0.73 0.61 0.27



W.P.
Depth
Area

KM 177
Cont.
Vel.
W.P.
Depth
Area

KM 178
Cont.
Vel.
W.P.
Depth
Area

KM 179
Cont.
Vel.
W.P.
Depth
Area

KM 180
Cont.
Vel.
W.P.
Depth
Area

KM 181
Cont.
Vel.
W.P.
Depth
Area

KM 182
Cont.
Vel.
W.P.
Depth
Area

KM 183
Cont.
Vel.
W.P.
Depth
Area

KM 184
Cont.
Vel.
W.P.
Depth
Area

KM 185
Cont.
Vel.
W.P.
Depth
Area

KM 186
Cont.
Vel.
W.P.
Death

6.95 6.92
0.35 0.80
2.4 5.5
31.6 ems
602 612
0.11 0.21
6.96 6.92
0.35 0.80
2.5 5.6
32.1 ems
592 603

0.12 0.22
6.96 6.93
0.36 0.81
2.5 5.6
32.6 cm8
583 593

0.12 0.22
6.97 6.93
0.36 0.81
2.5 5.6
33.1 cm8
612 623

0.08 0.17
8.59 8.56
0.57 1.49
4.8 12.7

76.1 ems
258 265

0.13 0.25
8.23 8.03
0.95 2.13
7.6 17.1
76.2 cm8
258 265

0.14 0.25
8.23 8.03
0.92 2.07
7.4 16.6
76.2 ems
258 265
0.14 0.25
8.23 8.03
0.92 2.07
7.4 16.6

76.2 ems
258 264
0.14 0.25
8.23 8.03
0.92 2.07
7.4 16.6
76.3 ems
243 255

0.07 0.19
14.31 14.35
0.55 1.94
7.9 27.7

76.4 cm8
241 254

0.08 0.21
14.31 14.35
0.49 1.72

A8-11
6.95 6.95 6.92 6.96 6.93
1.24 1.92 2.22 1.78 1.18
8.6 13.3 15.4 12.3 8.1

16.59 l/set remaining
620 626 628 628 626
0.29 0.40 0.45 0.38 0.28
6.96 6.95 6.92 6.97 6.93
1.24 1.93 2.22 1.78 1.18
8.6 13.3 15.4 12.3 8.2

16.59 l/set remaining
611 616 619 619 616
0.30 0.41 0.45 0.38 0.29
6.96 6.96 6.93 6.97 6.94
1.25 1.93 2.23 1.79 1.18
8.6 13.4 15.4 12.4 8.2

16.59 l/set remaining
601 607 609 609 607
0.30 0.41 0.46 0.39 0.29
6.96 6.96 6.93 6.98 6.94
1.25 1.94 2.23 1.79 1.19
8.7 13.4 15.5 12.4 8.2

16.59 l/set remaining
630 636 639 639 636

0.21 0.23 0.23 0.20 0.18
8.54 8.53 8.53 8.54 8.53
2.03 2.30 2.26 1.98 1.69
17.4 19.6 19.3 16.9 14.4

16.59 l/set remaining
270 274 277 277 277

0.28 0.29 0.30 0.31 0.32
8.02 8.02 8.02 8.02 8.02
2.51 2.73 2.85 2.96 3.07
20.1 21.9 22.9 23.7 24.6

16.59 l/set remaining
270 274 277 278 277

0.29 0.3Q 0.31 0.32 0.33
8.02 8.02 8.02 8.02 8.02
2.44 2.65 2.76 2.87 2.97
19.5 21.2 22.2 23.0 23.8

16.59 l/set remaining
270 274 277 278 277

0.29 0.30 0.31 0.32 0.33
8.03 8.02 8.02 8.02 8.02
2.44 2.65 2.76 2.87 2.97
19.5 21.2 22.2 23.0 23.9

16.59 l/set remaining
270 274 277 278 277
0.29 0.30 0.31 0.32 0.33
8.03 8.02 8.02 8.02 8.02
2.44 2.65 2.76 2.87 2.97
19.5 21.2 22.2 23.0 23.9

16.59 l/set remaining
265 272 277 280 279

0.24 0.24 0.23 0.23 0.21
14.27 14.27 14.27 14.27 14.28
2.76 2.68 2.56 2.48 2.30
39.4 38.2 36.5 35.4 32.8

16.59 l/set remaining
264 272 279 282 282

0.27 0.27 0.26 0.25 0.24
14.27 14.28 14.28 14.27 14.28
2.45 2.37 2.27 2.19 2.04

6.92 6.92 6.92 6.94
0.88 0.73 0.61 0.28
6.1 5.1 4.2 1.9

620 612 601 588
0.23 0.20 0.17 0.10
6.92 6.92 6.92 6.94
0.89 0.74 0.62 0.28
6.1 5.1 4.3 1.9

610 602 592 579
0.23 0.20 0.18 0.10
6.93 6.93 6.93 6.95
0.89 0.74 0.62 0.28
6.2 5.1 4.3 1.9

601 593 582 569
0.23 0.20 0.18 0.10
6.93 6.93 6.93 6.95
0.89 0.74 0.62 0.28
6.2 5.2 4.3 1.9

631 624 614 602
0.17 0.15 0.13 0.07
8.53 8.53 8.54 8.57
1.49 1.33 1.05 0.43
12.8 11.3 9.0 3.7

275 271 266 259
0.33 0.33 0.25 0.10
8.02 8.02 8.20 8.12
3.18 3.15 2.18 0.65
25.5 25.2 17.5 5.2

275 271 266 259
0.34 0.34 0.25 0.10
8.02 8.02 8.20 8.12
3.08 3.05 2.11 0.63
24.7 24.4 16.9 5.0

275 271 266 259
0.34 0.34 0.25 0.10
8.02 8.02 8.20 8.12
3.08 3.05 2.11 0.63
24.7 24.4 16.9 5.0

275 271 265 259
0.34 0.34 0.25 0.10
8.02 8.02 8.20 8.12
3.08 3.05 2.11 0.63
24.7 24.4 16.9 5.0

276 268 258 245
0.19 0.17 0.15 0.08

14.28 14.28 14.28 14.31
2.00 1.68 1.36 0.60
28.5 24.0 19.4 8.6

279
0.22

14.28
1.77

272 261
0.19 0.16

14.28 14.28
a 1.49 1.20

248
0.09

14.31
0.53

6.9

6.9

6.9

8.5

8.0

8.0

8.0

8.0

14.3

14.3



W.P.
Depth
Area

KM 188
Cont.
Vel.
W.P.
Depth
Area

KM 189
Cont.
Vel.
W.P.
Depth
Area

KM 190
Cont.
Vel.
W.P.
Depth
Area

KM 191
Cont.
Vel.
W.P.
Depth
Area

KM 192
Cont.
Vel.
W.P.
Depth
Area

KM 193
Cont.
Vel.
W.P.
Depth
Area

KM 194
Cont.
Vel.
W.P.
Depth
Area

KM 195
Cont.
Vel.
W.P.
Depth
Area

KM 196
Cont.
Vel.
W.P.
Depth
Area

KM 197
Cont.
Vel.

A8-12
14.31 14.35 14.28 14.28 14.28 14.28 14.28 14.28 14.28 14.28 14.32
0.49 1.72 2.45 2.37 2.27 2.20 2.04 1.77 1.49 1.20 0.53
7.0 24.6 34.9 33.8 32.4 31.3 29.1 25.3 21.2 17.2 7.6

76.8 ems 16.58 l/set remaining
240 253 263 271 278 281 281 278 271 260 247 14.3

0.08 0.21 0.28 0.27 0.26 0.25 0.24 0.22 0.19 0.16 0.09
14.31 14.35 14.28 14.28 14.28 14.28 14.28 14.28 14.28 14.28 14.32
0.49 1.72 2.45 2.37 2.27 2.20 2.04 1.77 1.49 1.20 0.53
7.0 24.6 34.9 33.9 32.4 31.4 29.1 25.3 21.2 17.2 7.6

76.9 ems 16.58 l/set remaining
239 252 262 270 277 280 280 277 270 260 246 14.3

0.08 0.21 0.28 0.27 0.26 0.26 0.24 0.22 0.19 0.16 0.09
14.31 14.36 14.28 14.28 14.28 14.28 14.28 14.28 14.28 14.28 14.32
0.49 1.72 2.45 2.37 2.27 2.20 2.04 1.77 1.49 1.21 0.53
7.0 24.6 35.0 33.9 32.4 31.4 29.1 25.3 21.3 17.2 7.6

77.1 ems 16.58 l/set remaining
239 252 262 270 276 280 280 277 270 259 246 14.3

0.08 0.21 0.28 0.27 0.26 0.26 0.24 0.22 0.19 0.17 0.09
14.31 14.36 14.28 14.28 14.28 14.28 14.28 14.28 14.28 14.28 14.32
0.49 1.72 2.45 2.37 2.27 2.20 2.04 1.77 1.49 1.21 0.53
7.0 24.6 35.0 33.9 32.4 31.4 29.2 25.3 21.3 17.2 7.6

77.2 ems 16.58 l/set remaining
238 251 261 270 275 279 279 276 269 259 246 14.3

0.08 0.21 0.28 0.27 0.26 0.26 0.24 0.22 0.19 0.17 0.09
14.32 14.36 14.28 14.28 14.28 14.28 14.28 14.29 14.29 14.29 14.32
0.49 1.72 2.45 2.37 2.27 2.20 2.04 1.78 1.49 1.21 0.53
7.0 24.6 35.0 33.9 32.4 31.4 29.2 25.4 21.3 17.2 7.6

77.4 ems 16.58 l/set remaining
237 251 261 269 274 278 279 275 269 259 245 14.3

0.08 0.21 0.28 0.27 0.26 0.26 0.24 0.22 0.19 0.17 0.09
14.32 14.36 14.28 14.28 14.28 14.28 14.29 14.29 14.29 14.29 14.32
0.49 1.72 2.45 2.37 2.27 2.20 2.04 1.78 1.49 1.21 0.53
7.0 24.6 35.0 33.9 32.4 31.4 29.2 25.4 21.3 17.3 7.6

77.6 ems 16.58 l/set remaining
237 250 260 269 274 278 278 275 268 258 245 14.3

0.08 0.21 0.28 0.27 '0.26 0.26 0.24 0.22 0.19 0.17 0.09
14.32 14.36 14.29 14.29 14.29 14.29 14.29 14.29 14.29 14.29 14.33
0.49 1.72 2.45 2.38 2.27 2.20 2.04 1.78 1.49
7.0 24.6 35.0 33.9 32.5 31.4 29.2 25.4 21.3
77.7 ems 16.58 l/set remaining
236 249 259 268 273 277 277 274 268
0.08 0.21 0.28 0.27 0.26 0.26 0.24 0.22 0.19
14.32 14.36 14.29 14.29 14.29 14.29 14.29 14.29 14.29
0.49 1.72 2.45 2.38 2.27 2.20 2.04
7.0 24.6 35.0 33.9 32.5 31.4 29.2

77.9 ems 16.58 l/set remaining
222 227 230 232 233 232 230
0.12 0.26 0.36 0.38 0.36 0.32 0.25
8.78 8.77 8.61 8.58 8.58 8.64 8.64
0.99 2.96 4.37 4.73 4.52 3.84 2.72
8.5 25.4 37.5 40.5 38.7 32.9 23.3

77.9 ems 16.58 l/set remaining
222 227 231 233 234 233 230
0.13 0.28 0.37 0.40 0.38 0.34 0.27
8.78 8.78 8.62 8.58 8.58 8.64 8.65
0.94 2.81 4.14 4.48 4.28 3.63 2.58
8.0 24.1 35.5 38.4 36.7 31.2 22.1

78.0 ems 16.58 l/set remaining
222 227 231 233 233 232 230

0.13 0.28 0.37 0.40 0.38 0.34 0.27
8.78 8.78 8.62 8.58 8.59 8.64 8.65
0.94 2.81 4.14 4.48 4.28 3.64 2.58

1.78 1.49
25.4 21.3

226 221 215 208
0.19 0.14 0.09 0.04
8.60 8.59 8.59 8.59
1.78 1.18 0.71 0.24
15.3 10.1 6.1 2.0

226 221 214 207
0.20 0.15 0.10 0.04
8.61 8.59 8.59 8.59
1.69 1.12 0.67 0.22
14.5 9.6 5.8 1.9

226 221 2-14 207
0.20 0.15 0.10 0.04
8.61 8.59 8.59 8.59
1.69 1.12 0.67 0.22

1.21 0.53
17.3 7.6

257
0.17
14.29
1.21
17.3

244 14.3
0.09
14.33
0.53
7.6

8.6

8.6

8.6



W.P. 8.79 8.78
Depth 0.94 2.81
Area 8.1 24.1

KM 199 78.2 C~S
Cont. 222 227
Vel. 0.13 0.28
W.P. 8.79 a.79
Depth 0.94 2.81
Area 8.1 24.1

KM 200 78.2 ems
Cont. 245 255
Vel. 0.18 0.32
W.P. 12.32 12.15
Depth 1.12 2.41
Area 13.5 29.3

KM 201 78.4 ems
Cont. 245 255
Vel. 0.17 0.30
W.P. 12.32 12.15

Depth 1.18 2.55
Area 14.3 30.9

KM 202 78.7 ems
Cont. 244 254
Vel. 0.17 0.30
W.P. 12.32 12.15
Depth 1.18 2.55
Area 14.3 31.0

KM 203 78.9 ems
Cont. 243 254
Vel. 0.17 0.30
W.P. 12.33 12.15
Depth 1.18 2.55
Area 14.3 31.0

KM 204 79.1 ems
Cont. 242 253
Vel. 0.17 0.30
W.P. 12.33 12.16
Depth 1.18 2.55
Area 14.4 31.0

KM 205 79.3 ems
Cont. 242 252
Vel. 0.17 0.30
W.P. 12.33 12.16
Depth 1.18 2.55
Area 14.4 31.0

KM 206 79.5 cm6
Cont. 241 251
Vel. 0.17 0.30
W.P. 12.34 12.16
Depth 1.18 2.55
Area 14.4 31.1

KM 207 79.7 ems
Cont. 240 251
Vel. 0.17 0.31
W.P. 12.34 12.16
Depth 1.18 2.56
Area 14.4 31.1

KM 208 79.9 ems
Cont. 240 250
Vel. 0.17 0.31
W.P. 12.34 12.17
Depth 1.18 2.56

A8-13

8.62 8.59 8.59 8.65 8.65 8.61 8.60
4.15 4.48 4.28 3.64 2.58 1.69 1.12
35.6 38.5 36.8 31.2 22.1 14.5 9.6

16.58 l/set remaining
230 232 233 232 230 226 220
0.37 0.40 0.38 0.34 0.27 0.20 0.15
8.63 8.59 8.59 8.65 8.66 8.62 8.60
4.15 4.48 4.28 3.64 2.58 1.69 1.12
35.6 38.5 36.8 31.2 22.1 14.5 9.6

16.58 l/set remaining
263 269 273 273 272 267 259

0.33 0.31 0.30 0.29 0.27 0.25 0.21
12.14 12.14 12.14 12.14 12.14 12.14 12.15
2.51 2.35 2.20 2.08 1.92 1.71 1.39
30.5 28.5 26.8 25.3 23.3 20.7 16.8

16.58 l/set remaining
262 267 271 271 270 264 256

0.31 0.30 0.28 0.27 0.26 0.23 0.20
12.14 12.14 12.14 12.14 12.15 12.15 12.15
2.65 2.48 2.33 2.20 2.03 1.80 1.46
32.2 30.1 28.3 26.8 24.6 21.9 17.8

16.57 l/set remaining
261 267 270 271 269 264 256

0.31 0.30 0.28 0.27 0.26 0.24 0.20
12.15 12.15 12.15 12.15 12.15 12.15 12.15
2.65 2.48 2.33 2.21 2.03 1.80 1.47
32.2 30.1 28.3 26.8 24.6 21.9 17.8

16.57 l/set remaining
261 266 270 270 268 263 255

0.31 0.30 0.28 0.27 0.26 0.24 0.20
12.15 12.15 12.15 12.15 12.15 12.15 12.16
2.66 2.48 2.33 2.21 2.03 1.81 1.47
32.3 30.2 28.4 26.8 24.6 21.9 17.8

16.57 l/set remaining
260 265 269 269 268 262 254

0.31 0.30 0.28 0.27 0.26 0.24 0.20
12.15 12.15 12.15 12.15 12.15 12.15 12.16
2.66 2.49 2.34 2.21 2.03 1.81 1.47
32.3 30.2 28.4 26.8 24.7 22.0 17.8

16.57 l/set remaining
259 264 268 268 267 262 254

0.31 0.30 0.29 0.27 0.26 0.24 0.20
12.16 12.16 12.15 12.16 12.16 12.16 12.16
2.66 2.49 2.34 2.21 2.03 1.81 1.47
32.3 30.2 28.4 26.9 24.7 22-.0 17.9

16.57 l/set remaining
258 264 267 268 266 261 253

0.31 0.30 0.29 0.27 0.26 0.24 0.20
12.16 12.16 12.16 12.16 12.16 12.16 12.16
2.66 2.49 2.34 2.21 2.03 1.81 1.47
32.4 30.3 28.4 26.9 24.7 22.0 17.9

16.57 l/set remaining
258 263 267 267 265 260 252

0.31 0.30 0.29 0.27 0.26 0.24 0.20
12.16 12.16 12.16 12.16 12.16 12.16 12.17
2.66 2.49 2.34 2.21 2.03 1.81 1.47
32.4 30.3 28.5 26.9 24.7 22.0 17.9

16.57 l/set remaining
257 262 266 266 265 259 251
0.31 0.30 0.29 0.28 0.26 0.24 0.20

12.16 12.16 12.16 12.16 12.16 12.16 12.17
2.67 2.49 2.34 2.21 2.04 1.81 1.47

8.60 8.60
0.67 0.22
5.8 1.9

214 206 8.6
0.10 0.04
8.60 8.60
0.67 0.22
5.8 1.9

248 235 12.1
0.15 0.07

12.15 12.15
0.89 0.30
10.8 3.7

246 233 12.1
0.15 0.06

12.16 12.16
0.94 0.32
11.4 3.9

245 233 12.1
0.15 0.06

12.16 12.16
0.94 0.32
11.4 3.9

245 232 12.1
0.15 0.07
12.16 12.16
0.94 0.32
11.4 3.9

244 231 12.2
0.15 0.07
12.16 12.17
0.94 0.32
11.4 3.9

243 231 12.2
0.15 0.07

12.17 12.17
0.94 0.32
11.4 3.9

242 230 12.2
0.15 0.07

12.17 12.17
0.94 0.32
11.5 3.9

242 229 12.2
0.15 0.07

12.17 12.17
0.94 0.32
11.5 3.9

241 229 12.2
0.15 0.07

12.17 12.18
0.94 0.32



W.P.
Depth
Area

KM 210
Cont.
Vel.
W.P.
Depth
Area

KM 211
Cont.
Vel.
W.P.
Depth
Area

KM 212
Cont.
Vel.
W.P.
Depth
Area

KM 213
Cone.
Vel.
W.P.
Depth
Area

KM 214
Cont.
Vel.
W.P.
Depth
Area

KM 215
Cont.
Vel.
W.P.
Depth
Area

KM 216
Cont.
Vel.
W.P.
Depth
Area

KM 217
Cont.
Vel.
W.P.
Depth
Area

KM 218
Cont.
Vel.
W.P.
Depth
Area

KM 219
Cont.
Vel.
W.P.
Depth

A8-14
15.15 15.10 15.10 15.10 15.10 15.10 15910 15.10 15.10 15.10 15.24
0.60 1.24 1.35 1.54 1.73 1.83 1.88 1.95 2.05 2.06 1.01
9.1 18.7 20.4 23.2 26.1 27.7 28.4 29.5 31.0 31.1 15.2
80.4 ems 16.57 l/set remaining
231 241 249 251 239 239 238 249 242 232 219 15.5

0.17 0.28 0.27 0.26 0.25 0.23 0.18 0.12 0.11 0.11 0.05
15.75 15.48 15.48 15.48 15.48 15.49 15.50 15.50 15.49 15.49 15.49
1.52 3.05 2.94 2.75 2.57 2.27 1.73 1.00 0.88 0.84 0.28
23.6 47.2 45.5 42.6 39.8 35.2 26.7 15.6 13.6 13.1 4.3
80.6 ems 16.57 l/set remaining
247 261 270 273 264 243 244 252 254 261 247 17.4
0.19 0.31 0.30 0.28 0.25 0.22 0.21 0.21 0.18 0.13 0.06
17.60 17.44 17.44 17.44 17.44 17.44 17.44 17.44 17.44 17.44 17.45
1.18 2.22 2.10 1.95 1.67 1.43 1.30 1.28 1.08 0.72 0.26
20.5 38.8 36.6 34.0 29.2 24.9 22.7 22.2 18.9 12.5 4.6
80.8 cm6 16.57 l/set remaining
230 239 245 252 255 255 254 249 242 233 222 11.9

0.12 0.23 0.28 0.31 0.31 0.29 0.25 0.21 0.19 0.15 0.08
12.05 11.94 11.93 11.92 11.92 11.92 11.93 11.92 11.92 11.93 11.95
0.84 2.07 2.73 3.10 3.11 2.83 2.35 1.87 1.53 1.15 0.46
10.0 24.6 32.6 36..9 37.1 33.7 27.9 22.3 18.2 13.7 5.5
81.0 ems 16.57 l/set remaining
229 238 245 251 253 254 252 247 240 231 220 11.9
0.11 0.22 0.27 0.29 0.30 0.28 0.24 0.20 0.18 0.14 0.07
12.05 11.95 11.93 11.92 11.92 11.93 11.93 11.93 11.92 11.93 11.96
0.89 2.19 2.89 3.28 3.29 2.99 2.48 1.98 1.62 1.21 0.48
10.6 26.1 34.5 39.1 39.2 35.6 29.6 23.6 19.2 14.5 5.8
81.2 ems 16.57 l/set remaining
229 237 244 250 252 253 251 246 239 230 219 11.9
0.11 0.22 0.27 0.29 0.30 0.28 0.24 0.20 0.18 0.14 0.07
12.05 11.95 11.93 11.92 11.92 11.93 11.93 11.93 11.92 11.93 11.96
0.89 2.19 2.89 3.28 3.29 2.99 2.48 1.98 1.62 1.22 0.48
10.6 26.1 34.5 39.1 39.3 35.6 29.6 23.7 19.3 14.5 5.8
81.4 ems 16.56 l/set remaining
234 245 253 258 262 264 262 258 250 240 227 12.2

0.19 0.34 0.35 0.33 0.32 0.31 0.29 0.26 0.23 0.16 0.07
12.36 12.19 12.18 12.18 12.18 12.18 12.18 12.18 12.19 12.19 12.19
1.08 2.33 2.43 2.27 2.13 2.02 1.86 1.65 1.34 0.86 0.29
13.1 28.4 29.6 27.7 26.0 24.6 22.6 20.1 16.4 10.5 3.6
81.7 ems 16.56 l/set remaining
233 244 253 258 261 264 262 258 250 239 226 12.2
0.20 0.35 0.36 0.34 0.33 0.31 0.29 0.27 0.23 0.17 0.07

12.37 12.19 12.18 12.19 12.18 12.18 12.19 12.19 12.19 12.20 12.20
1.05 2.28 2.37 2.22 2.09 1.97 1.81 1.62 1.31 0.84 0.29
12.8 27.7 28.9 27.0 25.4 24.0 22.1 19.7 -16.0 10.2 3.5
82.0 ems 16.56 l/set remaining
232 244 251 257 260 263 261 257 250 239 226 12.2
0.20 0.35 0.36 0.34 0.33 0.31 0.30 0.27 0.23 0.17 0.07
12.37 12.19 12.19 12.19 12.19 12.19 12.19 12.19 12.19 12.20 12.20
1.06 2.28 2.37 2.22 2.09 1.97 1.82 1.62 1.31 0.84 0.29
12.9 27.8 28.9 27.1 25.4 24.1 22.1 19.7 16.0 10.3 3.5
82.2 ems 16.56 l/set remaining
232 243 251 256 259 262 260 256 249 238 225 12.2

0.20 0.35 0.36 0.34 0.33 0.31 0.30 0.27 0.23 0.17 0.07
12.37 12.20 12.19 12.19 12.19 12.19 12.19 12.19 12.20 12.20 12.20
1.06 2.28 2.38 2.22 2.09 1.98 1.82 1.62 1.31 0.84 0.29
12.9 27.8 29.0 27.1 25.5 24.1 22.2 19.7 16.0 10.3 3.5
82.5 ems 16.56 l/set remaining
231 242 250 255 259 261 259 256 248 237 225 12.2

0.20 0.35 0.36 0.34 0.33 0.32 0.30 0.27 0.23 0.17 0.08
12.38 12.20 12.19 12.19 12.19 12.19 12.20 12.20 12.20 12.21 12.21
1.06 2.28 2.38 2.22 2.09 1.98 1.82 1.62 1.32 0.84 0.29



W.P. 21.12 21.03
Depth 1.49 3.64
Area 31.3 76.5

KM 221 83.0 ems
Cont. 215 226
Vel. 0.10 0.19
W.P. 21.12 21.04
Depth 1.07 2.62
Area 22.6 55.1

KM 222 83.2 ems
Cont. 214 225
Vel. 0.10 0.19
W.P. 21.13 21.04
Depth 1.07 2.62
Area 22.6 55.1

KM 223 83.5 ems
Cont. 214 224
Vel. 0.10 0.19
W.P. 21.13 21.04
Depth 1.07 2.62
Area 22.6 55.1

KM 224 83.7 ems
Cont. 213 224
Vel. 0.10 0.19
W.P. 21.14 21.05
Depth 1.08 2.62
Area 22.6 55.2

KM 225 84.0 ems
Cont. 212 223
Vel. 0.10 0.19
W.P. 21.14 21.05
Depth 1.08 2.62
Area 22.6 55.2

KM 226 84.3 ems
Cont. 212 222
Vel. 0.10 0.19
W.P. 21.15 21.06
Depth 1.08 2.63
Area 22.6 55.2

KM 227 84.5 ems
Cont. 211 222
Vel. 0.10 0.20
W.P. 21.15 21.06
Depth 1.08 2.63
Area 22.7 55.3

KM 228 84.8 ems
Cont. 210 221
Vel. 0.10 0.20
W.P. 21.15 21.07
Depth 1.08 2.63
Area 22.7 55.3

KM 229 85.0 ems
Cont. 210 220
Vel. 0.10 0.20
W.P. 21.16 21.07
Depth 1.08 2.63
Area 22.7 55.4

KM 230 85.3 ems
Cont. 192 202
Vel. 0.03 0.07
W.P. 13.53 13.54
Depth 0.23 0.82

A8-15
21.01 21.01 21.02 21.01 21.02
4.56 4.64 4.03 3.32 2.60
95.9 97.6 84.6 69.8 54.6

16.56 l/set remaining
230 232 214 198 195
0.23 0.23 0.21 0.18 0.15

21.02 21.02 21.02 21.02 21.02
3.28 3.34 2.90 2.39 1.87
69.0 70.2 60.9 50.2 39.3

16.56 l/seC remaining
229 232 214 197 194

0.23 0.23 0.21 0.18 0.15
21.02 21.02 21.03 21.02 21.03
3.28 3.34 2.90 2.39 1.87
69.0 70.3 60.9 50.2 39.3

16.56 l/set remaining
228 231 213 197 193
0.23 0.23 0.21 0.18 0.15

21.03 21.02 21.03 21.03 21.03
3.29 3.34 2.90 2.39 1.87
69.1 70.3 60.9 50.3 39.3

16.56 l/set remaining
228 230 212 196 193
0.23 0.23 0.21 0.18 0.15

21.03 21.03 21.04 21.03 21.04
3.29 3.35 2.90 2.39 1.87
69.1 70.3 61.0 50.3 39.3

16.56 l/set remaining
227 230 212 196 192
0.23 0.23 0.21 0.18 0.15

21.03 21.03 21.04 21.03 21.04
3.29 3.35 2.90 2.39 1.87
69.2 70.4 61.0 50.3 39.3

16.55 l/set remaining
226 229 211 195 192
0.23 0.23 0.21 0.18 0.15

21.04 21.04 21.04 21.04 21.05
3.29 3.35 2.90 2.39 1.87
69.2 70.4 61.0 50.3 39.4

16.55 l/set remaining
226 228 210 195 191
0.23 0.23 0.21 0.18 0.15

21.04 21.04 21.05 21.04 21.05
3.29 3.35 2.90 2.39 1.87
69.3 70.5 61.0 50.4 39.4

16.55 l/set remaining
225 228 210 194 191
0.23 0.23 0.21 0.18 0.15
21.05 21.05 21.05 21.05 21.05
3.29 3.35 2.90 2.39 1.87
69.3 70.5 61.1 50.4 39.4

16.55 l/set remaining
224 227 209 193 190

0.23 0.23 0.21 0.18 0.15
21.05 21.05 21.06 21.05 21.06
3.29 3.35 2.90 2.40 1.87
69.4 70.6 61.1 50.4 39.4

16.55 l/set remaining
212 219 225 229 231
0.11 0.15 0.18 0.20 0.20
13.54 13.54 13.53 13.52 13.52
1.56 2.33 3.03 3.48 3.63

21.04 21.01 21.01 21.01
1.42 0.68 0.64 0.30
29.8 14.4 13.5 6.3

203 219 211 201 21.0
0.10 0.06 0.05 0.03

21.04 21.01 21.01 21.02
1.02 0.49 0.46 0.22
21.4 10.4 9.7 4.5

202 218 211 200 21.0
0.10 0.06 0.05 0.03

21.04 21.02 21.02 21.02
1.02 0.49 0.46 0.22
21.4 10.4 9.7 4.6

202 217 210 199 21.0
0.10 0.06 0.05 0.03
21.05 21.02 21.02 21.03
1.02 0.50 0.46 0.22
21.4 10.4 9.8 4.6

201 217 209 199 21.0
0.10 0.06 0.05 0.03

21.05 21.03 21.03 21.03
1.02 0.50 0.47 0.22
21.5 10.4 9.8 4.6

201 216 209 198 21.0
0.10 0.06 0.05 0.03

21.06 21.03 21.03 21.04
1.02 0.50 0.47 0.22
21.5 10.5 9.8 4.6

200 215 208 198 21.0
0.10 0.06 0.05 0.03

21.06 21.04 21.04 21.04
1.02 0.50 0.47 0.22
21.5 10.5 9.9 4.6

199 215 207 197 21.0
0.10 0.06 0.05 0.03

21.07 21.04 21.04 21.04
1.02 0.50 0.47 0.22
21.5 10.5 9.9 4.6

199 214 207 196 21.0
0.10 0.06 0.06 0.03

21.07 21.04 21.04 21.05
1.02 0.50 0.47 0.22
21.5 10.6 9.9 4.6

198 213 206 196 21.0
0.10 0.06 0.06 0.03

21.07 21.05 21.05 21.05
1.02 0.50 0.47 0.22
21.5 10.6 9.9 4.6

230 227 222 215 13.5
0.21 0.22 -0.22 0.13
13.52 13.52 13.52 14.09
3.83 4.17 4.17 2.00



W.P.
Depth
Area

KM 232
Cont.
Vel.
W.P.
Depth
Area

KM 233
Cont.
Vel.
W.P.
Depth
Area

KM 234
Cont.
Vel.
W.P.
Depth
Area

KM 235
Cont.
Vel.
W.P.
Depth
Area

KM 236
Cont.
Vel.
W.P.
Depth
Area

K?J¶ 237
Cont.
Vel.
W.P.
Depth
Area

KM 238
Cont.
Vel.
W.P.
Depth
Area

KM 239
Cont.
Vel.
W.P.
Depth
Area

KM 240
Cont.
Vel.
W.P.
Depth
Area

KM 241
Cont.
Vel.
W.P.
Depth

A8-16
13.54 13.55 13.55 13.55 13.55 13.53 13.53 13.54 13.54 13.54 14.11
0.23 0.82 1.56 2.33 3.03 3.48 3.63 3.83 4.18 4.18 2.00
3.2 11.1 21.1 31.5 41.0 47.1 49.2 51.8 56.5 56.5 27.1

85.8 ems 16.55 l/set remaining
190 201 210 218 224 228 229 229 226 220 213 13.5

0.03 0.07 0.11 0.15 0.18 0.20 0.20 0.21 0.22 0.22 0.13
13.56 13.57 13.57 13.57 13.56 13.55 13.55 13.55 13.55 13.55 14.13
0.24 0.82 1.56 2.33 3.03 3.48 3.64 3.84 4.18 4.18 2.00
3.2 11.1 21.1 31.5 41.1 47.2 49.3 52.0 56.7 56.6 27.1

86.0 ems 16.55 l/set remaining
189 200 209 217 223 227 229 228 225 220 213 13.6
0.03 0.07 0.11 0.15 0.18 0.20 0.20 0.21 0.22 0.22 0.13
13.57 13.58 13.59 13.59 13.58 13.57 13.56 13.57 13.57 13.57 14.14
0.24 0.82 1.56 2.33 3.03 3.49 3.64 3.84 4.19 4.19 2.01
3.2 11.1 21.1 31.5 41.2 47.3 49.4 52.1 56.8 56.8 27.2

86.3 ems 16.55 l/set remaining
189 199 209 216 222 226 228 227 224 219 212 13.6

0.03 0.07 0.11 0.15 0.18 0.20 0.20 0.21 0.22 0.22 0.13
13.59 13.60 13.60 13.60 13.59 13.58 13.58 13.58 13.58 13.58 14.16
0.24 0.82 1.55 2.32 3.04 3.49 3.65 3.85 4.19 4.19 2.01
3.2 11.3. 21.1 31;6 41.2 47.4 49.5 52.2 56.9 56.9 27.3

86.6 ems 16.55 l/set remaining
188 199 208 216 222 225 227 226 223 218 211 13.6

0.03 0.07 0.11 0.15 0.18 0.20 0.20 0.21 0.22 0.22 0.13
13.60 13.61 13.62 13.62 13.61 13.60 13.59 13.60 13.60 13.60 14.18
0.24 0.82 1.55 2.32 3.04 3.49 3.65 3.85 4.20 4.20 2.01
3.2 11.1 21.1 31.6 41.3 47.5 49.7 52.3 57.1 57.1 27.3
86.8 ems 16.54 l/sac remaining
187 198 207 215 221 225 226 226 223 218 210 13.6

0.03 0.07 0.11 0.15 0.18 0.20 0.20 0.21 0.22 0.22 0.13
13.62 13.63 13.63 13.63 13.63 13.61 13.61 13.61 13.61 13.61 14.19
0.24 0.82 1.55 2.32 3.04 3.50 3.66 3.86 4.20 4.20 2.01
3.2 11.2 21.1 31.6 41.3 47.6 49.8 52.5 57.2 57.2 27.4

87.1 ems 16.54 l/set remaining
186 197 206 214 220 224 226 225 222 217 210 13.6

0.03 0.07 0.11 0.15 0.18 0.20 0.20 0.21 0.22 0.22 0.13
13.63 13.64 13.65 13.65 13.64 13.63 13.63 13.63 13.63 13.63 14.21
0.24 0.82 1.55 2.32 3.04 3.50 3.66 3.86 4.21 4.21 2.02
3.2 11.2 21.1 31.7 41.4 47.7 49.9 52.6 57.3 57.3 27.5

87.3 ems 16.54 l/set remaining
186 197 206 214 220 224 225 224 221 215 207 14.0

0.03 0.07 0.11 0.15 0.18 0.20 0.20 0.21 0.23 0.21 0.11
14.02 14.03 14.03 14.03 14.03 14.01 14.01 14.02 14.01 14.05 14.37
0.24 0.85 1.60 2.40 3.12 3.55 3.68 3.92 4.21 3.76 1.60
3.4 11.8 22.5 33.6 43.8 49.8 51.6 54.9 59.0 52.6 22.5

87.6 ems 16.54 l/set remaining
185 196 205 213 219 223 224 223 220 214 207 14.0
0.03 0.07 0.11 0.15 0.18 0.20 0.21 0.21 0.23 0.21 0.11
14.04 14.05 14.05 14.05 14.04 14.03 14.03 14.03 14.03 14.07 14.39
0.24 0.85 1.60 2.40 3.13 3.56 3.69 3.92 4.22 3.76 1.60
3.4 11.9 22.5 33.6 43.8 49.9 51.8 55.0 59.1 52.7 22.5

87.8 ems 16.54 l/set remaining
226 232 237 241 243 243 242 239 235 229 222 9.7

0.12 0.23 0.26 0.26 0.25 0.24 0.24 0.23 0.23 0.20 0.10
10.19 9.73 9.70 9.70 9.70 9.70 9.70 9.70 9.70 9.74 9.97
1.39 3.15 3.57 3.56 3.45 3.32 3.21 3.13 2.99 2.47 1.02
13.5 30.6 34.6 34.5 33.5 32.2 31.2 30.3 29.0 23.9 9.9
88.3 ems 16.54 l/set remaining
224 230 235 238 240 240 239 236 232 227 221 9.7
0.11 0.21 0.23 0.23 0.22 0.22 0.21 0.21 0.20 0.18 0.09
10.19 9.73 9.70 9.70 9.70 9.70 9.70 9.70 9.70 9.74 9.97
1.57 3.56 4.03 4.02 3.90 3.76 3.63 3.54 3.37 2.79 1.16



10.19 9.74
A8-17

9.70 9.70 9.70 9.70 9.70
4.03 4.02 3.91 3.76 3.63
3q.1 39.0 37.9 36.5 35.2

16.54 l/set remaining
232 235 237 237 236
0.23 0.23 0.23 0.22 0.22
9.70 9.70 9.70 9.70 9.70
4.03 4.03 3.91 3.76 3.63
39.1 39.0 37.9 36.5 35.3

16.54 l/set remaining
231 234 236 236 235

0.23 0.23 0.23 0.22 0.22
9.70 9.70 9.70 9.70 9.70
4.03 4.03 3.91 3.76 3.64
39.1 39.1 37.9 36.5 35.3

16.54 l/set remaining
230 233 235 235 234

0.23 0.23 0.23 0.22 0.22
9.70 9.70 9.70 9.70 9.70
4.04 4.03 3.91 3.77 3.64
39.2 39.1 38.0 36.5 35.3

16.54 l/set remaining
228 231 233 234 233
0.23 0.23 0.23 0.22 0.22
9.70 9.70 9.70 9.70 9.70
4.04 4.03 3.91 3.77 3.64
39.2 39.1 38.0 36.6 35.3

16.53 l/set remaining
227 230 232 232 231

0.24 0.24 0.23 0.22 0.22
9.71 9.71 9.71 9.71 9.71
4.04 4.03 3.92 3.77 3.64
39.2 39.1 38.0 36.6 35.4

16.53 l/set remaining
226 229 231 231 230
0.24 0.24 0.23 0.23 0.22
9.71 9.71 9.71 9.71 9.71
4.04 4.04 3.92 3.77 3.64
39.2 39.2 38.0 36.6 35.4

16.53 l/set remaining
225 228 230 230 229
0.24 0.24 0.23 0.23 0.22
9.71 9.71 9.71 9.71 9.71
4.04 4.04 3.92 3.77 3.65
39.2 39.2 38.0 36.6 35.4

16.53 l/set remaining
199 210 218 223 226

0.28 0.35 0.42 0.46 0.49
11.15 11.16 11.15 11.14 11.14
1.08 1.46 1.88 2.13 2.29
12.0 16.2 21.0 23.8 25.5

16.53 l/set remaining
204 211 216 218 218
0.20 0.25 0.30 0.33 0.35
11.15 11.16 11.15 11.14 11.14
1.55 2.09 2.70 3.06 3.28
17.3 23.3 30.1 34.1 36.6

16.53 l/set remaining
204 211 215 218 218
0.20 0.25 0.30 0.33 0.35

11.15 11.16 11.15 11.14 11.14
1.55 2.09 2.70 3.06 3.28

9.70 9.70 9.74 9.97
3.54 3.38 2.79 1.16
34.3 32.7 27.0 11.2

W.P.
Depth
Area

KM 243
Cont.
Vel.
W.P.
Depth
Area

KM 244
Cont.
Vel.
W.P.
Depth
Area

KM 245
Cont.
Vel.
W.P.
Depth
Area

K?4 246
Cont.
Vel.
W.P.
Depth
Area

KM 247
Cont.
Vel.
W.P.
Depth
Area

KM 248
Cont.
Vel.
W.P.
Depth
Area

KM 249
Cont.
Vel.
W.P.
Depth
Area

KM 250
Cont.
Vel.
W.P.
Depth
Area

KM 251
Cont.
Vel.
W.P.
Depth
Area

KM 252
Cont.
Vel.
W.P.
Depth

1.57 3.56
15.2 34.6
89.3 ems
222 228

0.11 0.21
10.19 9.74
1.57 3.57
15.2 34.6
89.7 ems
221 226

0.11 0.21
10.20 9.74
1.57 3.57
15.2 34.6
90.2 cm6
219 225

0.11 0.21
10.20 9.74
1.57 3.57
15.2 34.6
90.7 ems
218 224

0.11 0.21
10.20 9.74
1.57 3.57
15.2 34.6
91.1 ems
217 223

0.11 0.22
10.20 9.74
1.57 3.57
15.2 34.6
91.6 ems
216 221

0.12 0.22
10.20 9.74
1.57 3.57
15.2 34.7
92.1 ems
215 220

0.12 0.22
10.20 9.75
1.57 3.57
15.2 34.7
92.6 ClW
178 191

0.12 0.23
11.18 11.15
0.33 0.81
3.7 9.0

92.6 cm8
186 196

0.08 0.16
11.18 11.15
0.48 1.17
5.4 13.0

92.7 ems
185 195

0.08 0.16
11.18 11.15
0.48 1.17

234 230 225 219
0.21 0.20 0.18 0.09
9.70 9.70 9.75 9.97
3.54 3.38 2.79 1.16
34.3 32.8 27.1 11.2

9.7

9.7

9.7

9.7

9.7

9.7

9.7

11.1

11.1

11.1

233 229 224 217
0.21 0.20 0.18 0.09
9.70 9.70 9.75 9.97
3.54 3.38 2.79 1.16
34.4 32.8 27.1 11.2

231 227 222 216
0.21 0.21 0.18 0.09
9.70 9.70 9.75 9.98
3.54 3.38 2.79 1.16
34.4 32.8 27.1 11.3

230 226 221 215
0.21 0.21 0.18 0.09
9.70 9.71 9.75 9.98
3.55 3.38 2.79 1.16
34.4 32.8 27.1 11.3

229 225 220 214
0.21 0.21 0.18 0.09
9.71 9.71 9.75 9.98
3.55 3.39 2.79 1.16
34.4 32.9 27.1 11.3

228 224 219 213
0.22 0.21 0.18 0.09
9.71 9.71 9.75 9.98
3.55 3.39 2.80 1.16
34.4 32.9 27.1 11.3

226 223 218 211
0.22 0.21 0.18 0.09
9.71 9.71 9.75 9.98
3.55 3.39 2.80 1.16
34.5 32.9 27.2 11.3

224 220 212 202
0.51 0.47 0.35 0.17

11.14 11.18 11.18 11.24
2.44 2.16 1.46 0.57
27.2 24.0 16.3 6.3

216 212 206 197
0.36 0.33 0.25 0.12

11.14 11.18 11.18 11.24
3.50 3.09 2.10 0.81
39.0 34.5 23.4 9.1

216 212 206 197
0.36 0.33 0.25 0.12

11.14 11.18 11.18 11.25
3.50 3.10 2.10 0.81



W.P.
Depth
Area

KM 254
Cont.
Vel.
W.P.
Depth
Area

KM 255
Cont.
Vel.
W.P.
Depth
Area

KM 256
Cont.
Vel.
W.P.
Depth
Area

KM 257
Cont.
Vel.
W.P.
Depth
Area

KM 258
Cont.
Vel.
W.P.
Depth
Area

KM 259
Cont.
Vel.
W.P.
Depth
Area

KM 260
Cont.
Vel.
W.P.
Depth
Area

KM 261
Cont.
Vel.
W.P.
Depth
Area

KM 262
Cont.
Vel.
W.P.
Depth
Area

KM 263
Cont.
Vel.
W.P.
Depth

A8-18
11.18 11.15 11.15 11.16 11.15 11.14 11.14 11.14 11.18 11.18 11.25
0.48 1.17 1.55 2.10 2.70 3.06 3.29 3.51 3.10 2.10 0.81
5.4 13.0 17.3. 23.3 30.1 34.1 36.6 39.1 34.5 23.4 9.1

92.8 ems 16.53 l/set remaining
185 195 204 210 215 218 218 216 212 205 197 11.1

0.08 0.16 0.20 0.25 0.30 0.33 0.35 0.36 0.33 0.25 0.12
11.18 11.15 11.15 11.16 11.15 11.15 11.15 11.15 11.19 11.18 11.25
0.48 1.17 1.56 2.10 2.70 3.06 3.29 3.51 3.10 2.10 0.81
5.4 13.0 17.3 23.4 30.1 34.1 36.6 39.1 34.5 23.4 9.1

92.9 ems 16.53 l/set remaining
185 195 204 210 215 218 218 216 211 205 197 11.1

0.08 0.16 0.20 0.25 0.30 0.33 0.35 0.36 0.33 0.25 0.12
11.18 11.15 11.15 11.16 11.15 11.15 11.15 11.15 11.19 11.18 11.25
0.48 1.17 1.56 2.10 2.70 3.07 3.29 3.51 3.10 2.10 0.81
5.4 13.0 17.3 23.4 30.1 34.2 36.6 39.1 34.5 23.4 9.1

93.0 ems 16.53 l/set remaining
185 195 203 210 215 217 218 216 211 205 197 11.1

0.08 0.16 0.20 0.25 0.30 0.33 0.35 0.36 0.33 0.25 0.12
11.18 11.15 11.15 11.16 11.15 11.15 11.15 11.15 11.19 11.18 11.25
0.48 1.17 1.56 2.10 2.71 3.07 3.29 3.51 3.10 2.10 0.81
5.4 13.1 17.4 23..4 30.1 34.2 36.7 39.1 34.5 23.4 9.1

93.0 ems 16.53 l/set remaining
185 195 203 210 215 217 218 215 211 205 196 11.1

0.08 0.16 0.20 0.25 0.30 0.33 0.35 0.36 0.33 0.25 0.12
11.18 11.15 11.15 11.17 11.15 11.15 11.15 11.15 11.19 11.18 11.25
0.48 1.17 1.56 2.10 2.71 3.07 3.29 3.51 3.10 2.10 0.81
5.4 13.1 17.4 23.4 30.2 34.2 36.7 39.1 34.6 23.4 9.1

93.1 ems 16.53 l/set remaining
185 195 203 210 215 217 217 215 211 205 196 11.1

0.08 0.16 0.20 0.25 0.30 0.33 0.35 0.36 0.33 0.25 0.12
11.18 11.15 11.15 11.17 11.16 11.15 11.15 11.15 11.19 11.18 11.25
0.48 1.17 1.56 2.10 2.71 3.07 3.29 3.51 3.10 2.10 0.81
5.4 13.1 17.4 23.4 30.2 34.2 36.7 39.1 34.6 23.5 9.1

93.1 ems 16.53 l/set remaining
184 194 203 210 214 217 217 215 211 204 196 11.1
0.08 0.16 0.20 0.25 0.30 0.33 0.35 0.36 0.33 0.25 0.12

11.18 11.15 11.15 11.17 11.16 11.15 11.15 11.15 11.19 11.18 11.25
0.49 1.17 1.56 2.10 2.71 3.07 3.29 3.51 3.10 2.10 0.81
5.4 13.1 17.4 23.4 30.2 34.2 36.7 39.1 34.6 23.5 9.1

93.2 ems 16.53 lfsec remaining
211 218 223 227 229 230 229 226 222 216 209 10.7
0.12 0.21 0.21 0.22 0.23 0.23 0.24 0.23 0.21 0.17 0.10

11.00 10.67 10.67 10.67 10.67 10.67 10.67 10.67 10.71 10.67 10.86
1.55 3.15 3.27 3.42 3.57 3.70 3.77 3.71 3.12 2.47 1.17
16.6 33.6 34.9 36.5 38.0 39.5 40.2 39.6 33.3 26.3 12.5
93.3 ems 16.52 l/see remaining
210 218 225 229 232 232 231 228 223 216 208 10.7

0.14 0.24 0.25 0.25 0.26 0.27 0.27 0.27 0.24 0.20 0.12
11.00 10.67 10.67 10.67 10.67 10.67 10.67 10.67 10.71 10.67 10.86
1.33 2.71 2.80 2.93 3.06 3.17 3.24 3.19 2.67 2.12 1.01
14.2 28.9 29.9 31.3 32.7 33.9 34.5 34.0 28.5 22.6 10.8
93.3 ems 16.52 l/set remaining
210 218 224 229 232 232 231 228 223 216 208 10.7
0.14 0.24 0.25 0.25 0.26 0.27 0.27 0.27 0.24 0.20 0.12
11.00 10.67 10.67 10.67 10.67 10.67 10.67 10.67 10.71 10.67 10.86
1.33 2.71 2.81 2.93 3.06 3.18 3.24 3.19 2.68 2.12 1.01
14.2 28.9 29.9 31.3 32.7 33.9 34.6 34.0 28.6 22.6 10.8
93.4 ems 16.52 l/set remaining
210 218 224 229 231 232 231 228 223 216 208 10.7

0.14 0.24 0.25 0.25 0.26 0.27 0.27 0.27 0.24 0.20 0.12
11.00 10.67 10.67 10.67 10.67 10.67 10.67 10.67 10.71 10.67 10.86
1.34 2.71 2.81 2.94 3.06 3.18 3.24 3.19 2.68 2.12 1.01



A8-19
11.00 10.67 10.67 10.67 10.67 10.67 10.67 10.67 10.71 10.68 10.86
1.34 2.71 2.81 2.94 3.06 3.18 3.24 3.19 2.68 2.12 1.01
14.3 28.9 30.0 31.3 32.7 33.9 34.6 34.0 28.6 22.7 10.8
93.5 ems 16.52 l/set remaining
181 193 204 213 220 225 226 225 220 213 203 17.7

0.05 0.09 0.11 0.13 0.14 0.15 0.16 0.17 0.17 0.16 0.10
17.76 17.74 17.73 17.73 17.73 17.73 17.73 17.73 17.75 17.73 17.99
0.64 1.61 2.16 2.60 2.92 3.17 3.55 4.04 3.82 3.54 1.87
11.4 28.5 38.3 46.1 51.7 56.3 63.0 71.7 67.8 62.8 33.2
93.7 ems 16.52 l/set remaining
175 187 197 209 219 226 2jo 230 226 219 208 17.7

0.06 0.11 0.14 0.15 0.17 0.18 0.19 0.21 0.20 0.19 0.12
17.76 17.74 17.74 17.73 17.73 17.73 17.74 17.74 17.75 17.73 17.99
0.52 1.30 1.76 2.11 2.37 2.58 2.89 3.28 3.11 2.88 1.52
9.3 23.1 31.2 37.5 42.0 45.7 51.2 58.2 55.1 51.1 27.0

93.8 ems 16.52 l/set remaining
174 187 197 209 219 226 229 229 226 218 208 17.7

0.06 0.11 0.14 0.16 0.17 0.18 0.19 0.21 0.20 0.19 0.12
17.76 17.74 17.74 17.73 17.73 17.73 17.74 17.74 17.75 17.73 17.99
0.52 1.31 1.76 2.12 2.37 2.58 2.89 3.29 3.11 2.88 1.52
9.3 23.2 31.2 37.5 42.0 45.8 51.2 58.3 55.1 51.1 27.0

93.9 ems 16.52 l/set remaining
174 187 197 208 218 226 229 229 225 218 208 17.7

0.06 0.11 0.14 0.16 0.17 0.18 0.19 0.21 0.20 0.19 0.12
17.76 17.74 17.74 17.74 17.73 17.73 17.74 17.74 17.75 17.74 17.99
0.53 1.31 1.76 2.12 2.37 2.58 2.89 3.29 3.11 2.88 1.52
9.3 23.2 31.2 37.5 42.1 45.8 51.2 58.3 55.1 51.1 27.0

94.0 ems 16.52 l/set remaining
174 186 197 208 218 225 229 229 225 218 207 17.7

0.06 0.11 0.14 0.16 0.17 0.18 0.19 0.21 0.20 0.19 0.12
17.77 17.74 17.74 17.74 17.73 17.74 17.74 17.74 17.75 17.74 17.99
0.53 1.31 1.76 2.12 2.37 2.58 2.89 3.29 3.11 2.88 1.52
9.3 23.2 31.2 37.6 42.1 45.8 51.2 58.3 55.1 51.1 27.0

94.1 ems 16.52 l/set remaining
206 213 215 200 173 162 150 151 154 158 166 24.1

0.12 0.23 0.23 0.22 0.21 0.17 0.13 0.10 0.07 0.04 0.02
24.23 24.13 24.13 24.12 24.12 24.12 24.12 24.12 24.12 24.12 24.12
1.32 3.11 3.16 2.87 2.71 2.07 1.47 1.02 0.65 0.33 0.09
31.9 75.1 76.2 69.1 65.3 49.9 35.3 24.6 15.8 7.9 2.1
94.2 ems 16.52 l/set remaining
215 221 212 196 179 159 153 144 142 162 172 24.1

0.14 0.26 0.26 0.25 0.24 0.19 0.15 0.12 0.08 0.05 0.02
24.23 24.13 24.13 24.12 24.13 24.13 24.12 24.12 24.12 24.12 24.12
1.17 2.76 2.80 2.54 2.40 1.83 1.30 0.90 0.58 0.29 0.08
28.3 66.5 67.5 61.2 57.9 44.2 31.3 21.8 14.0 7.0 1.9
94.3 ems 16.51 l/set remaining
215 221 211 196 178 159 153 144 142 162 171 24.1

0.14 0.26 0.26 0.25 0.24 0.19 0.15 0.12 0.08 0.05 0.02
24.24 24.14 24.14 24.13 24.13 24.13 24.13 24.13 24.13 24.13 24.13
1.17 2.76 2.80 2.54 2.40 1.83 1.30 0.90 0.58 0.29 0.08
28.3 66.5 67.5 61.2 57.9 44.2 31.3 21.8 14.0 7.0 1.9
94.4 ems 16.51 l/set remaining
215 221 211 195 178 159 152 143 142 161 171 24.1

0.14 0.26 0.26 0.25 0.24 0.19 0.15 0.12 0.08 0.05 0.02
24.24 24.15 24.14 24.13 24.14 24.14 24.13 24.13 24.13 24.13 24.13
1.17 2.76 2.80 2.54 2.40 1.83 1.30 0.90 0.58 0.29 0.08
28.3 66.6 67.5 61.3 57.9 44.2 31.3 21.8 14.0 7.0 1.9
94.5 cm6 16.51 l/set remaining
215 220 211 195 178 158 152 143 142 161 171 24.1

0.14 0.26 0.26 0.25 0.24 0.19 0.15 0.12 0.08 0.05 0.02
24.25 24.15 24.15 24.14 24.14 24.14 24.14 24.14 24.14 24.14 24.14
1.17 2.76 2.80 2.54 2.40 1.83 1.30 0.90 0.58 0.29 0.08

W.P.
Depth
Area

KM 265
Cont.
Vel.
W.P.
Depth
Area

KM 266
Cont.
Vel.
W.P.
Depth
Area

KM 267
Cont.
Vel.
W.P.
Depth
Area

KM 268
Cont.
Vel.
W.P.
Depth
Area

KM 269
Cont.
Vel.
W.P.
Depth
Area

KM 270
Cont.
Vel.
W.P.
Depth
Area

KM 271
Cont.
Vel.
W.P.
Depth
Area

KM 272
Cont.
Vel.
W.P.
Depth
Area

KM 273
Cont.
Vel.
W.P.
Depth
Area

KM 274
Cont.
Vel.
W.P.
Depth



W.P.
Depth
Area

KM 276
Cont.
Vel.
W.P.
Depth
Area

KM 277
Cont.
Vel.
W.P.
Depth
Area

KM 278
Cont.
Vel.
W.P.
Depth
Area

KM 279
Cont.
Vel.
W.P.
Depth
Area

KM 280
Cont.
Vel.
W.P.
Depth
Area

KM 281
Cont.
Vel.
W.P.
Depth
Area

KM 282
Cont.
Vel.
W.P.
Depth
Area

KM 283
Cont.
Vel.
W.P.
Depth
Area

KM 284
Cont.
Vel.
W.P.
Depth
Area

KM 285
Cont.
Vel.
W.P_
Depth

24.26
1.17
28.3
94.7
214

0.14
24.26
1.17
28.3
94.8
214

0.14
24.27
1.17
28.3
94.9
214

0.14
24.27
1.17
28.4
95.0
213

A8-20
24.16 24.15 24.14 24.15 24.15 24.15 24.14
2.76 2.80 2.54 2.40 1.83 1.30 0.90
66.6 67.6 61.3 57.9 44.2 31.3 21.8

ems 16.51 l/set remaining
220 210 195 178 158 152 143

0.26 0.27 0.25 0.24 0.19 0.15 0.12
24.16 24.16 24.15 24.15 24.15 24.15 24.15
2.76 2.80 2.54 2.40 1.83 1.30 0.90
66.6 67.6 61.3 57.9 44.2 31.3 21.8

ems 16.51 l/set remaining
219 210 194 177 158 152 143

0.26 0.27 0.25 0.24 0.19 0.15 0.12
24.17 24.16 24.15 24.16 24.16 24.16 24.15
2.76 2.80 2.54 2.40 1.83 1.30 0.90
66.7 67.6 61.4 57.9 44.2 31.3 21.8

ems 16.51 l/set remaining
219 210 194 177 157 151 142

0.26 0.27 0.25 0.24 0.20 0.15 0.12
24.17 24.17 24.16 24.16 24.17 24.16 24.16
2.76 2.80 2.54 2.40 1.83 1.30 0.90
66.7 67.6 61.4 57.9 44.2 31.3 21.8

ems 16.51 l/set remaining
219 210 194 177 157 151 142

24.14 24.14 24.14
0.58 0.29 0.08
13.9 7.0 1.9

141 161 171 24.1
0.08 0.05 0.02

24.15 24.15 24.15
0.58 0.29 0.08
13.9 7.0 1.9

141 161 170 24.2
0.08 0.05 0.02
24.15 24.15 24.15
0.58 0.29 0.08
13.9 7.0 1.9

141 160 170 24.2
0.08 0.05 0.02

24.16 24.16 24.16
0.58 0.29 0.08
13.9 7.0 1.9

141 160 170 24.2
0.14 0.26 0.27 0.25 0.24 0.20 0.15 0.12 0.08 0.05 0.02
24.28 24.18 24.17 24.16 24.17 24.17 24.17 24.16 24.16 24.16 24.16
1.17 2.76 2.80 2.54 2.40 1.83 1.30
28.4 66.7 67.7 61.4 58.0 44.2 31.3
95.1 ems 16.51 l/set remaining
172 176 179 180 180 179 176

0.51 0.99 1.07 0.98 0.81 0.62 0.44
7.94 6.99 6.94 7.01 7.01 7.01 6.97
1.33 2.94 3.24 2.91 2.22 1.53 0.95
9.2 20.4 22.5 20.2 15.4 10.6 6.6
95.2 ems 16.51 l/set remaining
170 173 175 176 176 174 171

0.36 0.70 0.75 0.69 0.57 0.43 0.31
7.94 6.99 6.94 7.01 7.01 7.01 6.97
1.93 4.29 4.72 4.24 3.23 2.23 1.39
13.4 29.7 32.8 29.4 22.4 15.5 9.6
95.3 ems 16.51 l/set remaining
170 173 175 176 175 174 171

0.36 0.70 0.75 0.69 0.57 0.43 0.31
7.95 6.99 6.94 7.01 7.01 7.01 6.97
1.93 4.29 4.72 4.24 3.23 2.23 1.39
13.4 29.8 32.8 29.4 22.4 15.5 9.6
95.5 ems 16.51 l/set remaining
169 172 175 175 175 173 170

0.36 0.70 0.75 0.69 0.57 0.43 0.31
7.95 6.99 6.94 7.01 7.01 7.01 6.98
1.94 4.29 4.72 4.24 3.23 2.23 1.39
13.4 29.8 32.8 29.4 22.4 15.5 9.6
95.6 ems 16.51 l/set remaining
169 172 174 175 175 173 170

0.36 0.70 0.75 0.69 0.57 0.43 0.31
7.95 6.99 6.94 7.02 7.02 7.02 6.98
1.94 4.29 4.72 4.24 3.23 2.23 1.39
13.4 29.8 32.8 29.4 22.4 15.5 9.6
95.7 ems 16.51 l/set remaining
169 172 174 175 175 173 170

0.36 0.70 0.75 0.69 0.57 0.43 0.31
7.95 7.00 6.95 7.02 7.02 7.02 6.98
1.94 4.29 4.72 4.24 3.23 2.23 1.39

0.90 0.58 0.29 0.08
21.8 13.9 7.0 1.9

172 166 158 150
0.31 0.22 0.14 0.05
6.94 6.94 6.94 6.94
0.60 0.39 0.21 0.06
4.2 2.7 1.5 0.4

167 162 155 149
0.22 0.16 0.10 0.04
6.95 6.94 6.94 6.94
0.88 0.57 0.31 0.09
6.1 3.9 2.1 0.7

167 161 155 148
0.22 0.16 0.10 0.04
6.95 6.95 6.94 6.94
0.88 0.57 0.31 0.09
6.1 3.9 2.1 0.7

166 161 155 148
0.22 0.16 0.10 0.04
6.95 6.95 6.95 6.94
0.88 0.57 0.31 0.09
6.1 3.9 2.1 0.7

166 161 155 148
0.22 0.16 0.10 0.04
6.95 6.95 6.95 6.95
0.88 0.57 0.31 0.09
6.1 3.9 2.1 0.7

166 161 155 148
0.22 0.16 0.10 0.04
6.95 6.95 6.95 6.95
0.88 0.57 0.31 0.09

6.9

6.9

6.9

6.9

6.9

6.9



A8-21
6.95 7.02 7.02 7.02 6.98
4.72 4.24 3.23 2.23 1.39
32.8 29.4 22.5 15.5 9.6

16.51 l/set remaining
174 175 174 173 170

0.75 0.69 0.57 0.43 0.31
6.95 7.02 7.02 7.02 6.98
4.72 4.24 3.23 2.23 1.38
32.8 29.4 22.5 15.5 9.6

16.51 l/see remaining
174 174 174 172 169

0.75 0.69 0.57 0.43 0.31
6.95 7.02 7.02 7.02 6.99
4.72 4.24 3.23 2.23 1.38
32.8 29.4 22.5 15.5 9.6

16.50 l/set remaining
173 174 174 172 169

0.75 0.69 0.57 0.44 0.31
6.95 7.03 7.03 7.03 6.99
4.72 4.23 3.23 2.23 1.38
32.9 29.4 22.5 15.5 9.6

16.50 l/set remaining
189 190 191 191 190

0.19 0.21 0.21 0.19 0.16
8.19 8.11 8.12 8.17 8.18
8.39 9.54 9.44 8.30 6.75
68.0 77.3 76.5 67.3 54.7

16.50 l/set remaining
193 194 195 194 193

0.27 0.30 0.30 0.27 0.23
8.19 8.11 8.12 8.17 8.18
5.76 6.55 6.49 5.70 4.64
46.7 53.1 52.6 46.2 37.6

16.50 l/set remaining
192 194 194 194 193

0.27 0.3.0 0.30 0.27 0.23
8.19 8.12 8.12 8.17 8.18
5.77 6.56 6.49 5.71 4.64
46.8 53.1 52.6 46.3 37.6

16.50 l/set remaining
192 194 194 194 193

0.27 0.30 0.30 0.27 0.23
8.19 8.12 8.13 8.17 8.18
5.77 6.56 6.49 5.71 4.64
46.8 53.2 52.6 46.3 37.6

16.50 l/set remaining
192 193 194 194 192

0.27 0.30 0.30 0.27 0.23
8.20 8.12 8.13 8.18 8.18
5.77 6.56 6.49 5.71 4.64
46.8 53.2 52.7 46.3 37.6

16.50 l/set remaining
192 193 194 193 192

0.27 0.30 0.30 0.27 0.23
8.20 8.12 8.13 8.18 8.19
5.77 6.56 6.50 5.71 4.64
46.9 53.3 52.7 46.3 37.7

16.50 l/set remaining
191 193 193 193 192

0.27 0.30 0.30 0.27 0.23
8.20 8.12 8.13 8.18 8.19
5.78 6.57 6.50 5.71 4.64

6.96 6.95 6.95 6.95
0.88 0.57 0.31 0.09
6.1 3.9 2.1 0.7

W.P. 7.96 7.00
Depth 1.94 4.29
Area 13.5 29.8

KM 287 95.9 ems
Cont. 169 172
Vel. 0.36 0.70
W.P. 7.96 7.00
Depth 1.94 4.29
Area 13.5 29.8

KM 288 96.0 ems
Cont. 168 171
Vel. 0.36 0.70
W.P. 7.96 7.00
Depth 1.94 4.29
Area 13.5 29.9

KM 289 96.1 ems
Cont. 168 171
Vel. 0.36 0.70
W.P. 7.96 7.00
Depth 1.94 4.30
Area 13.5 29.9

KM 290 96.2 ems
Cont. 186 188
Vel. 0.08 0.16
W.P. 8.97 8.21
Depth 2.80 6.57
Area 22.7 53.2

KM 291 96.3 cm8
Cont. 187 190
Vel. 0.12 0.23
W.P. 8.97 8.21
Depth 1.93 4.51
Area 15.6 36.6

KM 292 96.4 ems
Cont. 187 190
Vel. 0.12 0.23
W.P. 8.98 8.21

Depth 1.93 4.52
Area 15.6 36.6

KM 293 96.5 ems
Cont. 187 190
Vel. 0.12 0.23
W.P. 8.98 8.22
Depth 1.93 4.52
Area 15.6 36.6

KM 294 96.6 ems
Cont. 186 189
Vel. 0.12 0.23
W.P. 8.98 8.22
Depth 1.93 4.52
Area 15.6 36.7

KM 295 96.7 ems
Cont. 186 189
Vel. 0.12 0.23
W.P. 8.98 8.22
Depth 1.93 4.52
Area 15.7 36.7

KM 296 96.8 ems
Cont. 186 189
Vel. 0.12 0.23
W.P. 8.99 8.22
Depth 1.93 4.52

166 160 154 147
0.22 0.16 0.10 0.04
6.96 6.96 6.95 6.95
0.88 0.57 0.31 0.09
6.1 3.9 2.1 0.7

7.0

7.0

7.0

8.1

8.1

8.1

8.1

8.1

8.1

8.1

165 160 154 147
0.22 0.16 0.10 0.04
6.96 6.96 6.96 6.95
0.88 0.57 0.31 0.09
6.1 3.9 2.1 0.7

165 160 154 147
0.22 0.16 0.10 0.04
6.96 6.96 6.96 6.96
0.88 0.57 0.31 0.09
6.1 3.9 2.1 0.7

188 186 184 180
0.13 0.10 0.07 0.03
8.18 8.16 8.16 8.16
5.16 3.64 2.18 0.73
41.8 29.5 17.7 5.9

191 188 184 180
0.19 0.15 0.10 0.05
8.18 8.17 8.17 8.17
3.54 2.50 1.50 0.50
28.7 20.2 12.1 4.0

191 188 184 179
0.19 0.15 0.10 0.05
8.18 8.17 8.17 8.17
3.54 2.50 1.50 0.50
28.7 20.3 12.2 4.1

190 187 184 179
0.19 0.15 0.10 0.05
8.18 8.17 8.17 8.17
3.55 2.50 1.50 0.50
28.7 20.3 $2.2 4.1

190 187 183 179
0.19 0.15 0.10 0.05
8.18 8.17 8.17 8.17
3.55 2.50 1.50 0.50
28.8 20.3 12.2 4.1

190 187 183 179
0.19 0.15 0.10 0.05
8.19 8.17 8.17 8.17
3.55 2.50 1.50 0.50
28.8 20.3 12.2 4.1

190 187 183 179
0.19 0.15 0.10 0.05
8.19 8.18 8.18 8.18
3.55 2.50 1.50 0.50



W.P.
Depth
Area

KM 298
Cont.
Vel.
W.P.
Depth
Area

KM 299
Cont.
Vel.
W.P.
Depth
Area

KM 300
Cont.
Vel.
W.P.
Depth
Area

KM 301
Cont.
Vel.
W.P.
Depth
Area

KM 302
Cont.
Vel.
W.P.
Depth
Area

KM 303
Cont.
Vel.
W.P.
Depth
Area

KM 304
Cont.
Vel.
W.P.
Depth
Area

KM 305
Cont.
Vel.
W.P.
Depth
Area

KM 306
Cont.
Vel.
W.P.
Depth
Area

KM 307
Cont.
Vel.
W.P.
Death

AS-22
8.99 8.22 8.20 8.13 8.13 8.18 8.19 8.19 8.18 8.18 8.18
1.93 4.53 5.78 6.57 6.50 5.71 4.64 3.55 2.50 1.50 0.50
15.7 36.7 46.9 53.3 52.8 46.4 37.7 28.8 20.3 12.2 4.1
97.0 ems 16.50 l/set remaining
185 189 191 192 193 193 191 189 186 183 178 8.1

0.12 0.23 0.27 0.30 0.30 0.27 0.23 0.19 0.15 0.10 0.05
8.99 8.23 8.20 8.13 8.14 8.19 8.19 8.19 8.18 8.18 8.18
1.93 4.53 5.78 6.57 6.50 5.72 4.65 3.55 2.50 1.50 0.50
15.7 36.8 47.0 53.4 52.8 46.4 37.7 28.8 20.3 12.2 4.1
97.1 ems 16.50 l/set remaining
185 188 191 192 193 192 191 189 186 182 178 8.1

0.12 0.23 0.27 0.30 0.30 0.27 0.23 0.19 0.15 0.10 0.05
9.00 8.23 8.21 8.13 8.14 8.19 8.20 8.19 8.18 8.18 8.18
1.93 4.53 5.79 6.57 6.51 5.72 4.65 3.55 2.50 1.50 0.50
15.7 36.8 47.0 53.4 52.8 46.4 37.7 28.8 20.3 12.2 4.1
97.2 ems 16.50 l/set remaining
173 185 190 195 169 179 184 224 238 254 266 33.6

0.06 0.10 0.10 0.09 0.10 0.11 0.14 0.16 0.16 0.13 0.06
33.63 33.60 33.60 33.60 33.61 33.60 33.62 33.60 33.60 33.63 33.63
0.72 1.44 1.41 1.26 1.40 1.72 2.26 2.82 I 2.82 2.04 0.67
24.1 48.3 47.3 42.4 46.9 57.9 76.1 94.7 94.9 68.6 22.6
97.4 ems 16.49 l/set remaining
173 185 190 195 169 179 183 224 238 254 266 33.6

0.06 0.10 0.10 0.09 0.10 0.11 0.14 0.16 0.16 0.13 0.06
33.63 33.60 33.60 33.60 33.61 33.60 33.62 33.60 33.60 33.63 33.63
0.72 1.44 1.41 1.26 1.40 1.72 2.26 2.82 2.82 2.04 0.67
24.2 48.3 47.3 42.4 47.0 57.9 76.1 94.8 94.9 68.6 22.6
97.5 ems 16.49 l/set remaining
173 184 189 195 168 179 183 223 237 254 265 33.6

0.06 0.10 0.10 0.09 0.10 0.11 0.14 0.16 0.16 0.13 0.06
33.63 33.60 33.60 33.60 33.61 33.60 33.62 33.60 33.60 33.63 33.63
0.72 1.44 1.41 1.26 1.40 1.72 2.27 2.82 2.82 2.04 0.67
24.2 48.4 47.4 42.5 47.0 57.9 76.1 94.8 94.9 68.7 22.6
97.6 ems 16.49 l/set remaining
172 184 189 195 168 179 183 223 237 253 265 33.6
0.06 0.10 0.10 0.09 0.10 0.11 0.14 0.16 0.16 0.13 0.06
33.63 33.60 33.60 33.60 33.61 33.60 33.62 33.60 33.60 33.63 33.63
0.72 1.44 1.41 1.26 1.40 1.72 2.27 2.82 2.83 2.04 0.67
24.2 48.4 47.4 42.5 47.0 58.0 76.2 94.9 95.0 68.7 22.7
97.7 ems 16.49 l/set remaining
172 184 189 194 168 178 183 223 237 253 265 33.6

0.06 0.10 0.10 0.09 0.10 0.11 0.14 0.16 0.16 0.13 0.06
33.64 33.60 33.60 33.61 33.61 33.60 33.62 33.61 33.61 33.63 33.63
0.72 1.44 1.41 1.27 1.40 1.73 2.27 2.82 2.83 2.05 0.67
24.2 48.4 47.4 42.5 47.1 58.0 76.2 94.9 95.0 68.7 22.7
97.8 ems 16.49 l/set remaining
172 184 189 194 168 178 182 223 237 253 264 33.6

0.06 0.10 0.10 0.09 0.10 0.11 0.14 0.16 0.16 0.13 0.06
33.64 33.61 33.61 33.61 33.61 33.61 33.62 33.61 33.61 33.63 33.63
0.72 1.44 1.41 1.27 1.40 1.73 2.27 2.82 2.83 2.05 0.68
24.2 48.5 47.5 42.6 47.1 58.0 76.2 94.9 95.0 68.8 22.7
97.9 ems 16.49 l/set remaining
172 184 189 194 168 178 182 222 236 253 264 33.6
0.06 0.10 0.10 0.09 0.10 0.12 0.14 0.16 0.16 0.13 0.06
33.64 33.61 33.61 33.61 33.61 33.61 33.62 33.61 33.61 33.63 33.63
0.72 1.44 1.41 1.27 1.40 1.73 2.27 2.83 2.83 2.05 0.68
24.2 48.5 47.5 42.6 47.1 58.1 76.3 95.0 95.1 68.8 22.7
98.0 ems 16.49 l/set remaining
172 183 188 194 167 178 182 222 236 252 264 33.6
0.06 0.10 0.10 0.09 0.10 0.12 0.14 0.16 0.16 0.13 0.06

33.64 33.61 33.61 33.61 33.61 33.61 33.62 33.61 33.61 33.64 33.63
L

0.72 1.44 1.41 1.27 1.40 1.73 2.27 2.83 2.83 2.05 0.68



8B - SCENARIO #2



A8-23

File cannot be copied onto itself
0 File(s) copied

Spill site: River Km 83 W Spill rate 16.67 l/s
CONCENTRATION ppm, VEIX)CITY m/s, WETTED PERIMETER m, DEPTH m, AREA m2

River
KM

KM 83
Cont.
Vel.
W.P.
Depth
Area

KM 83.1
Vel.
W.P.
Depth
Area

KM 83.2
Vel.
W.P.
Depth
Area

KM 83.3
Vel.
W.P.
Depth
Area

KM 83.4
Vel.
W.P.
Depth
Area

KM 83.5
Vel.
W.P.
Depth
Area

KM 83.6
Vel.
W.P.
Depth
Area

UM 83.7
Vel.
W.P.
Depth
Area

KM 83.8
Vel.
W.P.
Depth
Area

KM 83.9
Vel.
W.P.
Depth
Area

KM 84
Cont.

West East Panel
Bank Bank Width

1 2 3 4 5 6 7 8 9 10 11 (m)
____________~_~~~~_~_~--~~~~----------~-~~------~--------~~~~~~~~~~___
162.0 ems
6647 0
0.42 0.81
6.31 6.02
1.00 2.32
6.0 13.9
141 143

0.42 0.81
6.31 6.02
1.00 2.32
6.0 13.9
123 128

0.42 0.81
6.31 6.02
1.00 2.32
6.0 13.9
122 127

0.42 0.81
6.31 6.02
1.00 2.32
6.0 13.9
122 127

0.42 0.81
6.31 6.02
1.00 2.32
6.0 13.9
122 127

0.42 0.81
6.31 6.02
1.00 2.32
6.0 13.9
122 127

0.42 0.81
6.31 6.02
1.00 2.32
6.0 13.9
122 127

0.42 0.81
6.31 6.02
1.00 2.32
6.0 13.9
122 127

0.42 0.81
6.31 6.02
1.00 2.32
6.0 13.9
122 127

0.42 0.81
6.31 6.02
1.00 2.32
6.0 13.9

162.0 ems
122 127

16.67 l/set remaining
0

0 . 8 9
5.99
2.64
15.8
142

0.89
5.99
2.64
15.8
132

0.89
5.99
2.64
15.8
131

0.89
5.99
2.64
15.8
131

0.89
5.99
2.64
15.8
131

0.89
5.99
2.64
15.8
131

0.89
5.99
2.64
15.8
131

0.89
5.99
2.64
15.8
131

0.89
5.99
2.64
15.8
131

0.89
5.99
2.64
15.8

0 0 0 0 0
0 . 8 9 0 . 8 9 0 . 8 9 0 . 8 9 0 . 8 9
5.99 5.99 5.99 5.99 5.99
2.64 2.64 2.64 2.64 2.64
15.8 15.8 15.8 15.8 15.8
140 138 135 131 127

0.89 0.89 0.89 0.89 0.89
5.99 5.99 5.99 5.99 5.99
2.64 2.64 2.64 2.64 2.64
15.8 15.8 15.8 15.8 15.8
135 136 137 136 134

0.89 0.89 0.89 0.89 0.89
5.99 5.99 5.99 5.99 5.99
2.64 2.64 2.64 2.64 2.64
15.8 15.8 15.8 15.8 15.8
134 136 137 136 134

0.89 0.89 0.89 0.89 0.89
5.99 5.99 5.99 5.99 5.99
2.64 2.64 2.64 2.64 2.64
15.8 15.8 15.8 15.8 15.8
134 136 137 136 134

0.89 0.89 0.89 0.89 0.89
5.99 5.99 5.99 5.99 5.99
2.64 2.64 2.64 2.64 2.64
15.8 15.8 15.8 15.8 15.8
134 136 137 136 134

0.89 0.89 0.89 0.89 0.89
5.99 5.99 5.99 5.99 5.99
2.64 2.64 2.64 2.64 2.64
15.8 15.8 15.8 15.8 15.8
134 136 137 136 134

0.89 0.89 0.89 0.89 0.89
5.99 5.99 5.99 5.99 5.99
2.64 2.64 2.64 2.64 2.64
15.8 15.8 15.8 15.8 15.8
134 136 137 136 134

0.89 0.89 0.89 0.89 0.89
5.99 5.99 5.99 5.99 5.99
2.64 2.64 2.64 2.64 2.64
15.8 15.8 15.8 15.8 15.8
134 136 137 136 134

0.89 0.89 0.89 0.89 0.89
5.99 5.99 5.99 5.99 5.99
2.64 2.64 2.64 2.64 2.64
15.8 15.8 15.8 15.8 15.8
134 136 137 136 134

0.89 0.89 0.89 0.89 0.89
5.99 5.99 5.99 5.99 5.99
2.64 2.64 2.64 2.64 2.64
15.8 15.8 15.8 15.8 15.8

16.67 l/set remaining
131 134 136 137 136 134

0 0 0
0 . 8 9 0.81 0.42
5.99 6.02 6.31
2.64 2.32 1.00
15.8 13.9 6.0
122 117 111

0.89 0.81 0.42
5.99 6.02 6.31
2.64 2.32 1.00
15.8 13.9 6.0
131 126 121

0.89 0.81 0.42
5.99 6.02 6.31
2.64 2.32 1.00
15.8 13.9 6.0
131 127 122

0.89 0.81 0.42
5.99 6.02 6.31
2.64 2.32 1.00
15.8 13.9 6.0
131 127 122

0.89 0.81 0.42
5.99 6.02 6.31
2.64 2.32 1.00
15.8 13.9 6.0
131 127 122

0.89 0.81 0.42
5.99 6.02 6.31
2.64 2.32 1.00
15.8 13.9 6.0
131 127 122

0.89 0.81 0.42
5.99 6.02 6.31
2.64 2.32 1.00
15.8 13.9 6.0
131 127 122

0.89 0.81 0.42
5.99 6.02 6.31
2.64 2.32 1.00
15.8 13.9 6.0
131 127 122

0.89 0.81 0.42
5.99 6.02 6.31
2.64 2.32 1.00
15.8 13.9 6.0
131 127 122

0.89 0.81 0.42
5.99 6.02 6.31
2.64 2.32 1.00
15.8 13.9 6.0

131 127 122

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0



KM 85 164.4 ems
Cont. 120 125
Vel. 0.42 0.81
W.P. 6.32 6.03
Depth 1.00 2.32
Area 6.0 13.9

KM 86 165.7 ems
Cone. 119 124
Vel. 0.43 0.82
W.P. 6.32 6.03
Depth 1.00 2.33
Area 6.0 13.9

KM 87 166.9 cm6
Cont. 118 123
Vel. 0.43 0.82
W.P. 6.32 6.03
Depth 1.00 2.33
Area 6.0 14.0

KM 88 168.1 ems
Cont. 117 122
Vel. 0.43 0.83
W.P. 6.32 6.03
Depth 1.00 2.33
Area 6.0 14.0

KM 89 169.4 ems
Cont. 116 121
Vel. 0.43 0.83
W.P. 6.32 6.04
Depth 1.00 2.33
Area 6.0 14.0

KM 90 170.6 ems
Cont. 115 120
Vel. 0.43 0.84
W.P. 6.33 6.04
Depth 1.00 2.34
Area 6.0 14.0

KM 91 171.8 ems
Cont. 114 119
Vel. 0.44 0.84
W.P. 6.33 6.04
Depth 1.00 2.34
Area 6.0 14.0

KM 92 173.1 ems
Cont. 113 118
Vel. 0.44 0.85
W.P. 6.33 6.05
Depth 1.00 2.34
Area 6.0 14.1

KM 93 174.3 ems
Cont. 113 118
Vel. 0.44 0.85
W.P. 6.33 6.05
Depth 1.00 2.34
Area 6.0 14.1

KM 94 175.5 ems
Cont. 111 116
Vel. 0.44 0.85
W.P. 6.34 6.05
Depth 1.00 2.35
Area 6.0 14.1

KM 95 176.8 ems
Cont. 111 115

A&24
16.67 l/set remaining

129 132 134 135 134
0.90 0.90 0.90 0.90 0.90
5.99 5.99 5.99 5.99 5.99
2.65 2.65 2.65 2.65 2.65
15.9 15.9 15.9 15.9 15.9

16.67 l/set remaining
128 131 133 134 133

0.91 0.91 0.91 0.91 0.91
5.99 5.99 5.99 5.99 5.99
2.65 2.65 2.65 2.65 2.65
15.9 15.9 15.9 15.9 15.9

16.67 l/set remaining
127 130 132 133 132
0.91 0.91 0.91 0.91 0.91
6.00 6.00 6.00 6.00 6.00
2.66 2.66 2.66 2.66 2.66
15.9 15.9 15.9 15.9 15.9

16.67 l/set remaining
126 129 131 132 131

0.92 0.92 0.92 0.92 0.92
6.00 6.00 6.00 6.00 6.00
2.66 2.66 2.66 2.66 2.66
16.0 16.0 16.0 16.0 16.0

16.67 l/set remaining
125 128 130 131 130

0.92 0.92 0.92 0.92 0.92
6.00 6.00 6.00 6.00 6.00
2.67 2.67 2.67 2.67 2.67
16.0 16.0 16.0 16.0 16.0

16.67 l/set remaining
124 127 129 130 129
0.93 0.93 0.93 0.93 0.93
6.00 6.00 6.00 6.00 6.00
2.67 2.67 2.67 2.67 2.67
16.0 16.0 16.0 16.0 16.0

16.66 l/set remaining
123 126 128 129 128

0.93 0.93 0.93 0.93 0.93
6.00 6.00 6.00 6.00 6.00
2.68 2.68 2.68 2.68 2.68
16.1 16.1 16.1 16.1 16.1

16.66 l/set remaining
122 125 127 128 127

0.94 0.94 0.94 0.94 0.94
6.01 6.01 6.01 6.01 6.01
2.68 2.68 2.68 2.68 2.68
16.1 16.1 16.1 16.1 16.1

16.66 l/set remaining
122 125 126 127 126

0.94 0.94 0.94 0.94 0.94
6.01 6.01 6.01 6.01 6.01
2.68 2.68 2.68 2.68 2.68
16.1 16.1 16.1 16.1 16.1

16.66 l/set remaining
120 123 125 126 126

0.95 0.95 0.95 0.95 0.95
6.01 6.01 6.01 6.01 6.01
2.69 2.69 2.69 2.69 2.69
16.2 16.2 16.2 16.2 16.2

16.66 l/set remaining
119 122 125 125 125

132 129 125 120
0.90 0.90 0.81 0.42
5.99 5.99 6.03 6.32
2.65 2.65 2.32 1.00
15.9 15.9 13.9 6.0

6.0

131 128 124 119
0.91 0.91 0.82 0.43
5.99 5.99 6.03 6.32
2.65 2.65 2.33 1.00
15.9 15.9 13.9 6.0

6.0

130 127 123 118
0.91 0.91 0.82 0.43
6.00 6.00 6.03 6.32
2.66 2.66 2.33 1.00
15.9 15.9 14.0 6.0

6.0

129 126 122 117
0.92 0.92 0.83 0.43
6.00 6.00 6.03 6.32
2.66 2.66 2.33 1.00
16.0 16.0 14.0 6.0

6.0

128 125 121 116
0.92 0.92 0.83 0.43
6.00 6.00 6.04 6.32
2.67 2.67 2.33 1.00
16.0 16.0 14.0 6.0

6.0

127 124 120 115
0.93 0.93 0.84 0.43
6.00 6.00 6.04 6.33
2.67 2.67 2.34 1.00
16.0 16.0 14.0 6.0

6.0

126 123 119 114
0.93 0.93 0.84 0.44
6.00 6.00 6.04 6.33
2.68 2.68 2.34 1.00
16.1 16.1 14.0 6.0

6.0

125 122 118 113
0.94 0.94 0.85 0.44
6.01 6.01 6.05 6.33
2.68 2.68 2.34 1.00
16.1 16.1 14.1 6.0

6.0

125 122 118 113
0.94 0.94 0.85 0.44
6.01 6.01 6.05 6.33
2.68 2.68 2.34 1.00
16.1 16.1 14.1 6.0

6.0

124 121 117 112
0.95 0.95 0.85 0.44
6.01 6.01 6.05 6.34
2.69 2.69 2.35 1.00
16.2 16.2 14.1 6.0

6.0

123 120 116 111 6.0



178.0 ems
110 115

0.45 0.86
6.34 6.06
1.00 2.35
6.0 14.1

179.2 ems
109 114

0.45 0.87
6.34 6.06
1.00 2.35
6.0 14.2

180.4 ems
108 113

0.45 0.87
6.35 6.06
1.00 2.36
6.0 14.2

181.6 ems
107 112

0.45 0.88
6.35 6.06
1.00 2.36
6.0 14.2

182.9 ems
106 111

0.38 0.76
6.48 6.27
1.04 2.57
6.4 15.9

184.1 ems
106 109
0.30 0.60
6.48 6.27
1.35 3.34
8.4 20.7

185.3 cm8
105 109

0.30 0.60
6.48 6.27
1.35 3.34
8.4 20.7

186.6 ems
104 108

0.30 0.60
6.49 6.28
1.35 3.34
8.4 20.8

187.8 ems
103 107

0.30 0.60
6.49 6.28
1.35 3.35
8.4 20.8

189.0 cm8
103 106

0.31 0.61
6.49 6.28
1.35 3.35
8.4 20.8

190.3 ems
102 106

A8-25
16.66 l/set remaining

119 122 124 124 124
0.96 0.96 0.96 0.96 0.96
6.'02 6.02 6.02 6.02 6.02
2.70 2.70 2.70 2.70 2.70
16.2 16.2 16.2 16.2 16.2

16.66 l/see remaining
118 121 123 124 123

0.96 0.96 0.96 0.96 0.96
6.02 6.02 6.02 6.02 6.02
2.70 2.70 2.70 2.70 2.70
16.3 16.3 16.3 16.3 16.3

16.66 l/set remaining
117 120 122 123 122

0.97 0.97 0.97 0.97 0.97
6.02 6.02 6.02 6.02 6.02
2.71 2.71 2.71 2.71 2.71
16.3 16.3 16.3 16.3 16.3

16.66 l/set remaining
116 119 121 122 121

0.97 0.97 0.97 0.97 0.97
6.02 6.02 6.02 6.02 6.02
2.71 2.71 2.71 2.71 2.71
16.3 16.3 16.3 16.3 16.3

16.66 l/set remaining
114 117 119 119 119

0.87 0.87 0.87 0.87 0.87
6.21 6.21 6.21 6.21 6.21
3.06 3.06 3.06 3.06 3.06
19.0 19.0 19.0 19.0 19.0

16.66 l/set remaining
112 114 116 116 116

0.68 0.68 0.68 0.68 0.68
6.21 6.21 6.21 6.21 6.21
3.98 3.98 3.98 3.98 3.98
24.7 24.7 24.7 24.7 24.7

16.66 l/set remaining
111 114 115 115 115

0.68 0.68 0.68 0.68 0.68
6.21 6.21 6.21 6.21 6.21
3.98 3.98 3.98 3.98 3.98
24.7 24.7 24.7 24.7 24.7

16.66 l/set remaining
111 113 114 115 114
0.69 0.69 0.69 0.69 0.69
6.21 6.21 6.21 6.21 6.21
3.99 3.99 3.99 3.99 3.99
24.8 24.8 24.8 24.8 24.8

16.66 l/set remaining
110 112 113 114 113

0.69 0.69 0.69 0.69 0.69
6.22 6.22 6.22 6.22 6.22
3.99 3.99 3.99 3.99 3.99
24.8 24.8 24.8 24.8 24.8

16.66 l/set remaining
109 111 113 113 113

0.69 0.69 0.69 0.69 0.69
6.22 6.22 6.22 6.22 6.22
4.00 4.00 4.00 4.00 4.00
24.9 24.9 24.9 24.9 24.9

16.66 l/set remaining
108 111 112 112 112

KM 96
Cont.
Vel.
W.P.
Depth
Area

KM 97
Cont.
Vel.
W.P.
Depth
Area

KM 98
Cont.
Vel.
W.P.
Depth
Area

KM 99
Cont.
Vel.
W.P.
Depth
Area

KM 100
Cont.
Vel.
W.P.
Depth
Area

KM 101
Cont.
Vel.
W.P.
Depth
Area

KM 102
Cont.
Vel.
W.P.
Depth
Area

KM 103
Cont.
Vel.
W.P.
Depth
Area

KM 104
Cont.
Vel.
W.P.
Depth
Area

KM 105
Cont.
Vel.
W.P.
Depth
Area

KM 106
Cont.

122 119 115 111
0.96 0.96 0.86 0.45
6.02 6.02 6.06 6.34
2.70 2.70 2.35 1.00
16.2 16.2 14.1 6.0

6.0

121 118 115 110
0.96 0.96 0.87 0.45
6.02 6.02 6.06 6.34
2.70 2.70 2.35 1.00
16.3 16.3 14.2 6.0

6.0

121 118 114 109
0.97 0.97 0.87 0.45
6.02 6.02 6.06 6.35
2.71 2.71 2.36 1.00
16.3 16.3 14.2 6.0

6.0

120 117 113 108
0.97 0.97 0.88 0.45
6.02 6.02 6.06 6.35
2.71 2.71 2.36 1.00
16.3 16.3 14.2 6.0

6.0

117 114 111 106
0.87 0.87 0.76 0.38
6.21 6.21 6.27 6.48
3.06 3.06 2.57 1.04
19.0 19.0 15.9 6.4

6.2

114 112 109 106
0.68 0.68 0.60 0.30
6.21 6.21 6.27 6.48
3.98 3.98 3.34 1.35
24.7 24.7 20.7 8.4

6.2

114 111 109 105
0.68 0.68 0.60 0.30
6.21 6.21 6.27 6.48
3.98 3.98 3.34 1.35
24.7 24.7 20.7 8.4

6.2

113 111 108 104
0.69 0.69 0.60 0.30
6.21 6.21 6.28 6.49
3.99 3.99 3.34 1.35
24.8 24.8 20.8 8.4

6.2

112 110 107 103
0.69 0.69 0.60 0.30
6.22 6.22 6.28 6.49
3.99 3.99 3.35 1.35
24.8 24.8 20.8 8.4

6.2

111 109 106 103
0.69 0.69 0.61 0.31
6.22 6.22 6.28 6.49
4.00 4.00 3.35 1.35
24.9 24.9 20.8 8.4

6.2

111 108 106 102 6.2



KM 107
Cont.
Vel.
W.P.
Depth
Area

KM 108
Cont.
Vel.
W.P.
Depth
Area

KM 109
Cont.
Vel.
W.P.
Depth
Area

KM 110
Cont.
Vel.
W.P.
Depth
Area

KM 111
Cont.
Vel.
W.P.
Depth
Area

KM 112
Cont.
Vel.
W.P.
Depth
Area

KM 113
Cont.
Vel.
W.P.
Depth
Area

KM 114
Cont.
Vel.
W.P.
Depth
Area

KM 115
Cont.
Vel.
W.P.
Depth
Area

KM 116
Cont.
Vel.
W.P.
Depth
Area

KM 117
Cont.

191.5 ems
101 105
0.31 0.61
6.50 6.29
1.35 3.36
8.4 20.9

192.7 ems
101 104

0.31 0.61
6.50 6.29
1.35 3.36
8.4 20.9

194.0 ems
100 103
0.31 0.62
6.50 6.29
1.35 3.37
8.4 21.0

195.2 ems
99 103

0.31 0.62
6.50 6.30
1.35 3.37
8.4 21.0

196.4 ems
99 102

0.31 0.62
6.51 6.30
1.35 3.37
8.4 21.0

197.7 ems
98 101

0.31 0.63
6.51 6.30
1.36 3.38
8.5 21.1

198.9 ems
97 101

0.32 0.63
6.51 6.31
1.36 3.38
8.5 21.1

200.1 ems
97 100

0.32 0.63
6.52 6.31
1.36 3.38
8.5 21.1

201.4 ems
96 99

0.32 0.63
6.52 6.31
1.36 3.39
8.5 21.1

202.6 ems
95 99

0.32 0.64
6.52 6.31
1.36 3.39
8.5 21.2

203.8 ems

A8-26
16.66 l/set remaining

108 110 111 112 111
0.70. 0.70 0.70 0.70 0.70
6.22 6.22 6.22 6.22 6.22
4.01 4.01 4.01 4.01 4.01
25.0 25.0 25.0 25.0 25.0

16.66 l/set remaining
107 109 110 111 110
0.70 0.70 0.70 0.70 0.70
6.23 6.23 6.23 6.23 6.23
4.02 4.02 4.02 4.02 4.02
25.0 25.0 25.0 25.0 25.0

16.66 l/set remaining
106 108 110 110 110

0.71 0.71 0.71 0.71 0.71
6.23 6.23 6.23 6.23 6.23
4.02 4.02 4.02 4.02 4.02
25.1 25.1 25.1 25.1 25.1

16.66 l/set remaining
106 108 109 109 109

0.71 0.71 0.71 0.71 0.71
6.23 6.23 6.23 6.23 6.23
4.03 4.03 4.03 4.03 4.03
25.1 25.1 25.1 25.1 25.1

16.66 l/set remaining
105 107 108 109 108

0.71 0.71 0.71 0.71 0.71
6.23 6.23 6.23 6.23 6.23
4.04 4.04 4.04 4.04 4.04
25.2 25.2 25.2 25.2 25.2

16.66 l/set remaining
104 106 108 108 108

0.72 0.72 0.72 0.72 0.72
6.24 6.24 6.24 6.24 6.24
4.04 4.04 4.04 4.04 4.04
25.2 25.2 25.2 25.2 25.2

16.66 l/set remaining
104 106 107 107 107

0.72 0.72 0.72 0.72 0.72
6.24 6.24 6.24 6.24 6.24
4.05 4.05 4.05 4.05 4.05
25.3 25.3 25.3 25.3 25.3

16.66 l/set remaining
103 105 106 107 106
0.72 0.72 0.72 0.72 0.72
6.24 6.24 6.24 6.24 6.24
4.05 4.05 4.05 4.05 4.05
25.3 25.3 25.3 25.3 25.3

16.66 l/set remaining
102 104 106 106 106

0.73 0.73 0.73 0.73 0.73
6.24 6.24 6.24 6.24 6.24
4.06 4.06 4.06 4.06 4.06
25.3 25.3 25.3 25.3 25.3

16.66 l/set remaining
102 104 105 105 105

0.73 0.73 0.73 0.73 0.73
6.25 6.25 6.25 6.25 6.25
4.07 4.07 4.07 4.07 4.07
25.4 25.4 25.4 25.4 25.4

16.66 l/set remaining

110 108 105 101
0.70 0.70 0.61 0.31
6.22 6.22 6.29 6.50
4.01 4.01 3.36 1.35
25.0 25.0 20.9 8.4

6.2

109 107 104 101
0.70 0.70 0.61 0.31
6.23 6.23 6.29 6.50
4.02 4.02 3.36 1.35
25.0 25.0 20.9 8.4

6.2

108 106 103 100
0.71 0.71 0.62 0.31
6.23 6.23 6.29 6.50
4.02 4.02 3.37 1.35
25.1 25.1 21.0 8.4

6.2

108 106 103 99
0.71 0.71 0.62 0.31
6.23 6.23 6.30 6.50
4.03 4.03 3.37 1.35
25.1 25.1 21.0 8.4

6.2

107 105 102 99
0.71 0.71 0.62 0.31
6.23 6.23 6.30 6.51
4.04 4.04 3.37 1.35
25.2 25.2 21.0 8.4

6.2

106 104 101 98
0.72 0.72 0.63 0.31
6.24 6.24 6.30 6.51
4.04 4.04 3.38 1.36
25.2 25.2 21.1 8.5

6.2

106 104 101 97
0.72 0.72 0.63 0.32
6.24 6.24 6.31 6.51
4.05 4.05 3.38 1.36
25.3 25.3 21.1 8.5

6.2

105 103 100 97
0.72 0.72 0.63 0.32
6.24 6.24 6.31 6.52
4.05 4.05 3.38 1.36
25.3 25.3 21.1 8.5

6.2

104 102 99 96
0.73 0.73 0.63 0.32
6.24 6.24 6.31 6.52
4.06 4.06 3.39 1.36
25.3 25.3 21.1 8.5

6.2

104 102 99 95
0.73 0.73 0.64 0.32
6.25 6.25 6.31 6.52
4.07 4.07 3.39 1.36
25.4 25.4 21.2 8.5

6.2

95 98 1 0 1 103 104 105 104 103 101 98 95 6.2



A8-2'7
16.66 l/set remaining

100 102 104 104 104
0.74 0.74 0.74 0.74 0.74
6.25 6.25 6.25 6.25 6.25
4.08 4.08 4.08 4.08 4.08
25.5 25.5 25.5 25.5 25.5

16.66 l/set remaining
100 102 103 104 103

0.74 0.74 0.74 0.74 0.74
6.25 6.25 6.25 6.25 6.25
4.08 4.08 4.08 4.08 4.68
25.5 25.5 25.5 25.5 25.5

16.66 l/set remaining
100 103 105 106 106
1.06 1.06 1.06 1.06 1.06
6.26 6.26 6.26 6.26 6.26
2.82 2.82 2.82 2.82 2.82
17.7 17.7 17.7 17.7 17.7

16.66 l/set remaining
99 102 104 106 105

1.06 1.06 1.06 1.06 1.06
6.26 6.26 6.26 6.26 6.26
2.83 2.83 2.83 2.83 2.83
17.7 17.7 17.7 17.7 17.7

16.66 l/set remaining
99 102 104 105 105

1.07 1.07 1.07 1.07 1.07
6.26 6.26 6.26 6.26 6.26
2.83 2.83 2.83 2.83 2.83
17.7 17.7 17.7 17.7 17.7

16.66 l/set remaining
98 101 103 104 104

1.07 1.07 1.07 1.07 1.07
6.26 6.26 6.26 6.26 6.26
2.83 2.83 2.83 2.83 2.83
17.8 17.8 17.8 17.8 17.8

16.66 l/set remaining
97 101 103 104 103

1.08 1.08 1.08 1.08 1.08
6.27 6.27 6.27 6.27 6.27
2.84 2.84 2.84 2.84 2.84
17.8 17.8 17.8 17.8 17.8

16.66 l/set remaining
97 100 102 103 103

1.08 1.08 1.08 1.08 1.08
6.27 6.27 6.27 6.27 6.27
2.84 2.84 2.84 2.84 2.84
17.8 17.8 17.8 17.8 17.8

16.66 l/set remaining
96 99 101 103 102

1.08 1.08 1.08 1.08 1.08
6.27 6.27 6.27 6.27 6.27
2.85 2.85 2.85 2.85 2.85
17.9 17.9 17.9 17.9 17.9

16.66 l/set remaining
95 98 101 102 102

1.09 1.09 1.09 1.09 1.09
6.27 6.27 6.27 6.27 6.27
2.85 2.85 2.85 2.85 2.85
17.9 17.9 17.9 17.9 17.9

16.66 l/set remaining
95 98 100 101 101

KM 118 205.0 ems
Cont. 94 98
Vel. 0.32 0.64
W.P. 6.53 6.32
Depth 1.36 3.40
Area 8.5 21.2

KM 119 206.2 cm8
Cont. 93 97
Vel. 0.32 0.64
W.P. 6.53 6.32
Depth 1.36 3.40
Area 8.5 21.3

XM 120 207.5 ems
Cont. 91 96
Vel. 0.46 0.92
W.P. 6.53 6.33
Depth 0.94 2.35
Area 5.9 14.7

KM 121 208.7 ems
Cont. 91 95
Vel. 0.46 0.92
W.P. 6.53 6.33
Depth 0.94 2.35
Area 5.9 14.7

KM 122 209.9 ems
Cont. 90 95
Vel. 0.46 0.93
W.P. 6.54 6.33
Depth 0.94 2.35
Area 5.9 14.7

KM 123 211.1 ems
Cont. 89 94
Vel. 0.46 0.93
W.P. 6.54 6.34
Depth 0.94 2.36
Area 5.9 14.8

KM 124 212.4 ems
Cont. 89 93
Vel. 0.46 0.93
W.P. 6.54 6.34
Depth 0.94 2.36
Area 5.9 14.8

KM 125 213.6 ems
Cont. 88 93
Vel. 0.47 0.94
W.P. 6.54 6.34
Depth 0.94 2.36
Area 5.9 14.8

KM 126 214.8 ems
Cont. 88 92
Vel. 0.47 0.94
W.P. 6.55 6.34
Depth 0.94 2.36
Area 5.9 14.8

KM 127 216.1 ems
Cont. 87 91
Vel. 0.47 0.94
W.P. 6.55 6.35
Depth 0.94 2.37
Area 5.9 14.8

KM 128 217.3 ems
Cont. 86 91

102 100 98 94
0.74 0.74 0.64 0.32
6.25 6.25 6.32 6.53
4.08 4.08 3.40 1.36
25.5 25.5 21.2 8.5

6.3

102 100 97 93
0.74 0.74 0.64 0.32
6.25 6.25 6.32 6.53
4.08 4.08 3.40 1.36
25.5 25.5 21.3 8.5

6.3

104 102 98 93
1.06 1.06 0.92 0.46
6.26 6.26 6.33 6.53
2.82 2.82 2.35 0.94
17.7 17.7 14.7 5.9

6.3

104 101 97 93
1.06 1.06 0.92 0.46
6.26 6.26 6.33 6.53
2.83 2.83 2.35 0.94
17.7 17.7 14.7 5.9

6.3

103 100 97 92
1.07 1.07 0.93 0.46
6.26 6.26 6.33 6.54
2.83 2.83 2.35 0.94
17.7 17.7 14.7 5.9

6.3

103 100 96 91
1.07 1.07 0.93 0.46
6.26 6.26 6.34 6.54
2.83 2.83 2.36 0.94
17.8 17.8 14.8 5.9

6.3

102 99 95 91
1.08 1.08 0.93 0.46
6.27 6.27 6.34 6.54
2.84 2.84 2.36 0.94
17.8 17.8 14.8 5.9

6.3

101 99 95 90
1.08 1.08 0.94 0.47
6.27 6.27 6.34 6.54
2.84 2.84 2.36 0.94
17.8 17.8 14.8 5.9

6.3

101 98 94 90
1.08 1.08 0.94 0.47
6.27 6.27 6.34 6.55
2.85 2.85 2.36 0.94
17.9 17.9 14.8 5.9

6.3

1 0 1 98 94 90
1.09 1.09 0.94 0.47
6.27 6.27 6.35 6.55
2.85 2.85 2.37 0.94
17.9 17.9 14.8 5.9

6.3

100 97 94 89 6.3



A8-28
16.66 l/set remaining

94 97 100 101 101
1.10 1.10 1.10 1.10 1.10
6.28 6.28 6.28 6.28 6.28
2.86 2.86 2.86 2.86 2.86
18.0 18.0 18.0 18.0 18.0

16.66 l/set remaining
93 97 99 100 100

1.10 1.10 1.10 1.10 1.10
6.28 6.28 6.28 6.28 6.28
2.86 2.86 2.86 2.86 2.86
18.0 18.0 18.0 18.0 18.0

16.66 l/set remaining
93 96 99 99 100

1.11 1.11 1.11 1.11 1.11
6.28 6.28 6.28 6.28 6.28
2.87 2.87 2.87 2.87 2.87
18.0 18.0 18.0 18.0 18.0

16.66 l/set remaining
92 96 98 99 99

1.11 1.11 1.11 1.11 1.11
6.29 6.29 6.29 6.29 6.29
2.87 2.87 2.87 2.87 2.87
18.1 18.1 18.1 18.1 18.1

16.65 l/set remaining
92 95 97 98 98

1.12 1.12 1.12 1.12 1.12
6.29 6.29 6.29 6.29 6.29
2.88 2.88 2.88 2.88 2.88
18.1 18.1 18.1 18.1 18.1

16.65 l/set remaining
91 94 97 98 98

1.12 1.12 1.12 1.12 1.12
6.29 6.29 6.29 6.29 6.29
2.88 2.88 2.88 2.88 2.88
18.1 18.1 18.1 18.1 18.1

16.65 l/set remaining
91 94 96 97 97

1.13 1.13 1.13 1.13 1.13
6.29 6.29 6.29 6.29 6.29
2.88 2.88 2.88 2.88 2.88
18.2 18.2 18.2 18.2 18.2

16.65 l/set remaining
90 93 96 97 97

1.13 1.13 1.13 1.13 1.13
6.30 6.30 6.30 6.30 6.30
2.89 2.89 2.89 2.89 2.89
18.2 18.2 18.2 18.2 18.2

16.65 l/set remaining
90 93 95 96 96

1.13 1.13 1.13 1.13 1.13
6.30 6.30 6.30 6.30 6.30
2.89 2.89 2.89 2.89 2.89
18.2 18.2 18.2 18.2 18.2

16.65 l/set remaining
89 92 95 96 96

1.14 1.14 1.14 1.14 1.14
6.30 6.30 6.30 6.30 6.30
2.90 2.90 2.90 2.90 2.90
18.3 18.3 18.3 18.3 18.3

16.65 l/set remaining
89 92 94 95 95

KM 129 218.5 ems
Cont. 86 90
Vel. 0.47 0.95
W.P. 6.55 6.35
Depth 0.94 2.37
Area 5.9 14.9

KM 130 219.7 cm8
Cont. 85 90
Vel. 0.47 0.95
W.P. 6.56 6.36
Depth 0.94 2.37
Area 5.9 14.9

KM 131 221.0 ems
Cont. 85 89
Vel. 0.48 0.96
W.P. 6.56 6.36
Depth 0.94 2.38
Area 5.9 14.9

XM 132 222.2 ems
Cont. 84 89
Vel. 0.48 0.96
W.P. 6.56 6.36
Depth 0.94 2.38
Area 5.9 15.0

KM 133 223.4 cm6
Cont. 84 88
Vel. 0.48 0.96
W.P. 6.57 6.37
Depth 0.94 2.38
Area 5.9 15.0

KM 134 224.7 ems
Cont. 83 88
Vel. 0.48 0.97
W.P. 6.57 6.37
Depth 0.94 2.38
Area 5.9 15.0

KM 135 225.9 ems
Cont. 83 87
Vel. 0.48 0.97
W.P. 6.57 6.37
Depth 0.94 2.39
Area 5.9 15.0

KM 136 227.1 ems
Cont. 82 87
Vel. 0.48 0.98
W.P. 6.57 6.37
Depth 0.94 2.39
Area 5.9 15.0

KM 137 228.4 ems
Cont. 82 86
Vel, 0.48 0.98
W.P. 6.58 6.38
Depth 0.94 2.39
Area 6.0 15.1

KM 138 229.6 ems
Cont. 81 85
Vel. 0.49 0.98
W.P. 6.58 6.38
Depth 0.95 2.39
Area 6.0 15.1

KM 139 230.8 ems
Cont. 81 85

99 97 93 89
1.10 1.10 0.95 0.47
6.28 6.28 6.35 6.55
2.86 2.86 2.37 0.94
18.0 18.0 14.9 5.9

6.3

99 96 93 88
1.10 1.10 0.95 0.47
,6.28 6.28 6.36 6.56
2.86 2.86 2.37 0.94
18.0 18.0 14.9 5.9

6.3

98 96 92 88
1.11 1.11 0 . 9 6 0.48
6.28 6.28 6.36 6.56
2.87 2.87 2.38 0.94
18.0 18.0 14.9 5.9

6.3

98 95 92 87
1.11 1.11 0 . 9 6 0.48
6.29 6.29 6.36 6.56
2.87 2.87 2.38 0.94
18.1 18.1 15.0 5.9

6.3

97 95 91 87
1.12 1.12 0.96 0.48
6.29 6.29 6.37 6.57
2.88 2.88 2.38 0.94
18.1 18.1 15.0 5.9

6.3

97 94 91 86
1.12 1.12 0.97 0.48
6.29 6.29 6.37 6.57
2.88 2.88 2.38 0.94
18.1 18.1 15.0 5.9

6.3

96 94 90 86
1.13 1.13 0.97 0.48
6.29 6.29 6.37 6.57
2.88 2.88 2.39 0.94
18.2 18.2 15.0 5.9

6.3

96 93 90 85
1.13 1.13 0 . 9 8 0.48
6.30 6.30 6.37 6.57
2.89 2.89 2.39 0.94
18.2 18.2 15.0 5.9

6.3

95 93 89 85
1.13 1.13 0 . 9 8 0.48
6.30 6.30 6.38 6.58
2.89 2.89 2.39 0.94
18.2 18.2 15.1 6.0

6.3

95 92 89 84
1.14 1.14 0 . 9 8 0.49
6.30 6.30 6.38 6.58
2.90 2.90 2.39 0.95
18.3 18.3 15.1 6.0

6.3

94 92 88 84 6.3



A8-29
16.65 l/set remaining

88 91 94 95 95
1.15 1.15 1.15 1.15 1.15
6.31 6.31 6.31 6.31 6.31
2.90 2.90 2.90 2.90 2.90
18.3 18.3 18.3 18.3 18.3

16.65 l/set remaining
88 91 93 94 94

1.15 1.15 1.15 1.15 1.15
6.31 6.31 6.31 6.31 6.31
2.91 2.91 2.91 2.91 2.91
18.4 18.4 18.4 18.4 18.4

16.65 l/set remaining
87 90 93 94 94

1.16 1.16 1.16 1.16 1.16
6.31 6.31 6.31 6.31 6.31
2.91 2.91 2.91 2.91 2.91
18.4 18.4 18.4 18.4 18.4

16.65 l/set remaining
87 90 92 93 93

1.16 1.16 1.16 1.16 1.16
6.31 6.31 6.31 6.31 6.31
2.92 2.92 2.92 2.92 2.92
18.4 18.4 18.4 18.4 18.4

16.65 l/set remaining
86 89 92 93 93

1.16 1.16 1.16 1.16 1.16
6.32 6.32 6.32 6.32 6.32
2.92 2.92 2.92 2.92 2.92
18.5 18.5 18.5 18.5 18.5

16.65 l/set remaining
86 89 91 92 92

1.17 1.17 1.17 1.17 1.17
6.32 6.32 6.32 6.32 6.32
2.93 2.93 2.93 2.93 2.93
18.5 18.5 18.5 18.5 18.5

16.65 l/set remaining
85 88 91 92 92

1.17 1.17 1.17 1.17 1.17
6.32 6.32 6.32 6.32 6.32
2.93 2.93 2.93 2.93 2.93
18.5 18.5 18.5 18.5 18.5

16.65 l/set remaining
85 88 90 91 91

1.18 1.18 1.18 1.18 1.18
6.32 6.32 6.32 6.32 6.32
2.93 2.93 2.93 2.93 2.93
18.6 18.6 18.6 18.6 18.6

16.65 l/set remaining
84 87 90 91 91

1.18 1.18 1.18 1.18 1.18
6.33 6.33 6.33 6.33 6.33
2.94 2.94 2.94 2.94 2.94
18.6 18.6 18.6 18.6 18.6

16.65 l/set remaining
84 87 89 90 91

1.19 1.19 1.19 1.19 1.19
6.33 6.33 6.33 6.33 6.33
2.94 2.94 2.94 2.94 2.94
18.6 18.6 18.6 18.6 18.6

16.65 l/set remaining
83 87 89 90 90

KM 140 232.1 ems
Cont. 80 85
Vel. 0.49 0.99
W.P. 6.58 6.39
Depth 0.95 2.40
Area 6.0 15.1

KM 141 233.3 cm8
Cont. 80 84
Vel. 0.49 0.99
W.P. 6.59 6.39
Depth 0.95 2.40
Area 6.0 15.1

KM 142 234.5 ems
Cont. 79 84
Vel. 0.49 1.00
W.P. 6.59 6.39
Depth 0.95 2.40
Area 6.0 15.2

KM 143 235.7 cm8
Cont. 79 83
Vel. 0.49 1.00
W.P. 6.59 6.40
Depth 0.95 2.41
Area 6.0 15.2

KM 144 237.0 ems
Cont. 78 83
Vel. 0.50 1.00
W.P. 6.59 6.40
Depth 0.95 2.41
Area 6.0 15.2

KM 145 238.2 ems
Cont. 78 82
Vel. 0.50 1.01
W.P. 6.60 6.40
Depth 0.95 2.41
Area 6.0 15.2

KM 146 239.4 ems
Cont. 77 82
Vel. 0.50 1.01
W.P. 6.60 6.40
Depth 0.95 2.41
Area 6.0 15.3

KM 147 240.7 ems
Cont. 77 81
Vel. 0.50 1.01
W.P. 6.60 6.41
Depth 0.95 2.42
Area 6.0 15.3

KM 148 241.9 cm8
Cont. 76 81
Vel. 0.50 1.02
W.P. 6.60 6.41
Depth 0.95 2.42
Area 6.0 15.3

KM 149 243.1 ems
Cont. 76 80
Vel. 0.50 1.02
W.P. 6.61 6.41
Depth 0.95 2.42
Area 6.0 15.3

KM 150 244.3 cm8
Cont. 76 80

94 91 88 83
1.15 1.15 0.99 0.49
6.31 6.31 6.39 6.58
2.90 2.90 2.40 0.95
18.3 18.3 15.1 6.0

6.3

6.3

6.3

6.3

6.3

93 91 87 83
1.15 1.15 0.99 0.49
6.31 6.31 6.39 6.59
2.91 2.91 2.40 0.95
18.4 18.4 15.1 6.0

93 90 87 82
1.16 1.16 1.00 0.49
6.31 6.31 6.39 6.59
2.91 2.91 2.40 0.95
18.4 18.4 15.2 6.0

92 90 86 82
1.16 1.16 1.00 0.49
6.31 6.31 6.40 6.59
2.92 2.92 2.41 0.95
18.4 18.4 15.2 6.0

92 89 86 81
1.16 1.16 1.00 0.50
6.32 6.32 6.40 6.59
2.92 2.92 2.41 0.95
18.5 18.5 15.2 6.0

91 89 85 81
1.17 1.17 1.01 0.50
6.32 6.32 6.40 6.60
2.93 2.93 2.41 0.95
18.5 18.5 15.2 6.0

6.3

91 88 85 81
1.17 1.17 1.01 0.50
6.32 6.32 6.40 6.60
2.93 2.93 2.41 0.95
18.5 18.5 15.3 6.0

6.3

90 88 84 80
1.18 1.18 1.01 0.50
6.32 6.32 6.41 6.60
2.93 2.93 2.42 0.95
18.6 18.6 15.3 6.0

6.3

90 87 84 80
1.18 1.18 1.02 0.50
6.33 6.33 6.41 6.60
2.94 2.94 2.42 0.95
18.6 18.6 15.3 6.0

6.3

89 87 83 79
1.19 1.19 1.02 0.50
6.33 6.33 6.41 6.61
2.94 2.94 2.42 0.95
18.6 18.6 15.3 6.0

6.3

89 86 83 79 6.3



A8-30
KM 151 245.6 ems 16.65 l/set remaining

Cont. 75 79 83 86 88 a9 90
Vel. 0.51 1.03 1.19 1.19 1.19 1.19 1.19
W.P. 6.61 6.42 6.33 6.33 6.33 6.33 6.33
Depth 0.95 2.43 2.95 2.95 2.95 2.95 2.95
Area 6.0 15.4 l a . 7 l a . 7 l a . 7 l a . 7  l a . 7

KM 152 246.8 ems 16.65 l/set remaining
Cont. 75 79 a3 86 88 a9 a9
Vel. 0.51 1.03 1.20 1.20 1.20 1.20 1.20
W.P. 6.62 6.42 6.34 6.34 6.34 6.34 6.34
Depth 0.95 2.43 2.95 2.95 2.95 2.95 2.95
Area 6.0 15.4 l a . 7 18.7 l a . 7 18.7 l a . 7

KM 153 2 4 8 . 0  CTRS 16.65 l/set remaining
Cont. 74 79 a2 a5 88 a9 a9
Vel. 0.51 1.03 1.20 1.20 1.20 1.20 1.20
W.P. 6.62 6.43 6.34 6.34 6.34 6.34 6.34
Depth 0.95 2.43 2.96 2.96 2.96 2.96 2.96
Area 6.0 15.4 1 8 . 8 la.8 1 8 . 8  1 8 . 8 1 8 . 8

KM 154 249.3 ems 16.65 l/set remaining
Cont. 74 78 al a4 a7 88 88
Vel. 0.51 1.04 1.21 1.21 1.21 1.21 1.21
W.P. 6.62 6.43 6.34 6.34 6.34 6.34 6.34
Depth 0.95 2.43 2.96 2.96 2.96 2.96 2.96
Area 6.0 15.4 la.8 1 8 . 8 la.8 l a . 8  1 8 . 8

KM 155 250.5 ems 16.65 l/set remaining
Cont. 73 78 a l a4 86 88 88
Vel. 0.51 1.04 1.21 1.21 1.21 1.21 1.21
W.P. 6.62 6.43 6.34 6.34 6.34 6.34 6.34
Depth 0.95 2.44 2.97 2.97 2.97 2.97 2.97
Area 6.0 15.4 la.8 la.8 18.8 l a . 8 1 8 . 8

KM 156 251.7 ems 16.65 l/set remaining
Cont. 73 77 80 a3 a6 a7 a7
Vel. 0.51 1.04 1.22 1.22 1.22 1.22 1.22
W.P. 6.63 6.44 6.35 6.35 6.35 6.35 6.35
Depth 0.95 2.44 2.97 2.97 2.97 2.97 2.97
Area 6.0 15.5 l a . 9  1 8 . 9  -18.9 l a . 9  l a . 9

KM 157 253.0 ems 16.65 l/set remaining
Cont. 72 77 80 a3 a5 87 a7
Vel. 0.51 1.05 1.22 1.22 1.22 1.22 1.22
W.P. 6.63 6.44 6.35 6.35 6.35 6.35 6.35
Depth 0.95 2.44 2 . 9 8  2 . 9 8  2 . 9 8  2 . 9 8  2 . 9 8
Area 6.0 15.5 l a . 9  l a . 9  1 8 . 9  l a . 9  l a . 9

KM 158 254.2 ems 16.65 l/set remaining
Cont. 72 76 80 a3 a5 a6 a6
Vel. 0.52 1.05 1.22 1.22 1.22 1.22 1.22
W.P. 6.63 6.44 6.35 6.35 6.35 6.35 6.35
Depth 0.95 2.44 2.98 2.98 2.98 2.98 2.98
Area 6.1 15.5 l a . 9  l a . 9  l a . 9  l a . 9 l a . 9

KM 159 255.4 cm8 16.65 l/set remaining
Cont. 72 76 79 82 a4 86 86
Vel. 0.52 1.05 1.23 1.23 1.23 1.23 1.23
W.P. 6.63 6.44 6.35 6.35 6.35 6.35 6.35
Depth 0.95 2.44 2.98 2.98 2.98 2.98 2.98
Area 6.1 15.5 19.0 19.0 19.0 19.0 19.0

KM 160 256.7 ems 16.65 l/set remaining
Cont. 70 74 78 80 a2 a2 , a4
Vel. 0.43 0.80 0 . 9 4 1.15 1.27 1.15 0.98
W.P. 7.82 7.69 7.68 7.73 7.67 7.70 7.69
Depth 0.94 2.15 2.67 3.52 4.04 3.53 2.82
Area 7.2 16.5 20.5 27.0 31.0 27.1 21.7

KM 161 257.9 ems 16.65 l/set remaining
Cont. 70 75 79 a3 84 72 86

88 86 a3 78
1 . 1 9 1 . 1 9 1.03 0.51
6.33 6.33 6.42 6.61
2.95 2.95 2.43 0.95
la.7 la.7 15.4 6.0

6.3

6.3

6.3

6.3

6.3

6.3

6.3

88 86 a2 78
1.20 1.20 1.03 0.51
6.34 6.34 6.42 6.62
2.95 2.95 2.43 0.95
l a . 7 18.7 15.4 6.0

aa a5 a2 77
1.20 1.20 1.03 0.51
6.34 6.34 6.43 6.62
2.96 2.96 2.43 0.95
18.8 1 8 . 8 15.4 6.0

a7 85 a2 78
1.21 1.21 1.04 0.51
6.34 6.34 6.43 6.62
2.96 2.96 2.43 0.95
1 8 . 8 18.8 15.4 6.0

a7 a5 a2 78
1.21 1.21 1.04 0.51
6.34 6.34 6.43 6.62
2.97 2.97 2.44 0.95
18.8 18.8 15.4 6.0

a7 a4 81 77
1.22 1.22 1.04 0.51
6.35 6.35 6.44 6.63
2.97 2.97 2.44 0.95
la.9 la.9 15.5 6.0

86 a4 a l 77
1.22 1.22 1.05 0.51
6.35 6.35 6.44 6.63
2.98 2.98 2.44 0.95
la.9 la.9 15.5 6.0

86 a4 a l 76
1.22 1.22 1.05 0.52
6.35 6.35 6.44 6.63
2.98 2.98 2.44 0.95
la.9 la.9 15.5 6.1

6.4

6.4

7.7

7.7

a5 a3 80 76
1.23 1.23 1.05 0.52
6.35 6.35 6.44 6.63
2.98 2.98 2.44 0.95
19.0 19.0 15.5 6.1

a3 a2 79 75
0.88 0.83 0 . 8 2 0.48
7.68 7.67 7.67 7.87
2.42 2.24 2.19 1.10
18.6 17.2 16.8 a.4

86 a5 a3 79



A8-31
16.65 l/set remaining

78 82 84 72 86
1.16 1.41 1.57 1.42 1.21
7.69 7.74 7.68 7.71 7.69
2.16 2.84 3.25 2.84 2.28
16.6 21.8 25.0 21.8 17.5

16.65 l/set remaining
78 82 84 72 85

1.17 1.42 1.57 1.42 1.21
7.69 7.74 7.68 7.71 7.69
2.16 2.84 3.26 2.85 2.28
16.6 21.8 25.0 21.9 17.5

16.65 l/set remaining
78 82 83 71 85

1.17 1.42 1.58 1.43 1.22
7.69 7.74 7.68 7.71 7.69
2.16 2.85 3.26 2.85 2.29
16.6 21.9 25.1 21.9 17.6

16.65 l/set remaining
77 81 83 71 84

1.17 1.42 1.58 1.43 1.22
7.69 7.74 7.68 7.71 7.70
2.17 2.85 3.27 2.86 2.29
16.7 21.9 25.1 22.0 17.6

16.65 l/set remaining
77 81 82 71 84

1.18 1.43 1.58 1.43 1.22
7.70 7.75 7.69 7.72 7.70
2.17 2.86 3.27 2.86 2.30
16.7 22.0 25.1 22.0 17.7

16.65 l/set remaining
76 80 82 70 84

1.18 1.43 1.59 1.44 1.23
7.70 7.75 7.69 7.72 7.70
2.18 2.86 3.27 2.87 2.30
16.7 22.0 25.2 22.0 17.7

16.65 l/set remaining
76 80 82 70 83

1.18 1.43 1.59 1.44 1.23
7.70 7.75 7.69 7.72 7.70
2.18 2.86 3.28 2.87 2.31
16.8 22.0 25.2 22.1 17.7

16.65 l/set remaining
76 80 81 70 83

1.18 1.44 1.59 1.44 1.23
7.70 7.75 7.69 7.72 7.70
2.18 2.87 3.28 2.88 2.31
16.8 22.1 25.2 22.1 17.8

16.65 l/set remaining
75 79 81 69 83

1.19 1.44 1.60 1.45 1.24
7.70 7.75 7.69 7.72 7.71
2.19 2.87 3.29 2.88 2.32
16.8 22.1 25.3 22.2 17.8

16.65 l/set remaining
75 78 79 68 81

1.20 1.45 1.61 1.46 1.25
7.71 7.76 7.70 7.73 7.71
2.20 2.89 3.30 2.90 2.33
17.0 22.2 25.4 22.3 18.0

16.65 l/set remaining
75 77 76 68 76

KM 162 259.1 cm8
Cont. 70 75
Vel. 0.53 0.99
W.P. 7.83 7.69
Depth 0.76 1.73
Area 5.8 13.3

KM 163 260.4 cm8
Cont. 69 74
Vel. 0.53 0.99
W.P. 7.83 7.69
Depth 0.76 1.74
Area 5.8 13.3

KM 164 261.6 cm8
Cont. 69 74
Vel. 0.54 1.00
W.P. 7.83 7.69

Depth 0.76 1.74
Area 5.8 13.4

KM 165 262.8 ems
Cont. 69 74
Vel. 0.54 1.00
W.P. 7.83 7.70
Depth 0.76 1.74
Area 5.9 13.4

KM 166 264.1 ems
Cont. 68 73
Vel. 0.54 1.00
W.P. 7.84 7.70
Depth 0.76 1.75
Area 5.9 13.4

KM 167 265.3 ems
Cont. 68 73
Vel. 0.54 1.01
W.P. 7.84 7.70
Depth 0.77 1.75
Area 5.9 13.5

KM 168 266.5 ems
Cont. 68 73
Vel. 0.54 1.01
W.P. 7.84 7.70
Depth 0.77 1.75
Area 5.9 13.5

KM 169 267.8 ems
Cont. 67 72
Vel. 0.54 1.01
W.P. 7.84 7.70
Depth 0.77 1.76
Area 5.9 13.5

KM 170 269.0 ems
Cont. 67 72
Vel. 0.54 1.01
W.P. 7.85 7.71
Depth 0.77 1.76
Area 5.9 13.6

KM 171 273.9 cm8
Cont. 66 71
Vel. 0.55 1.03
W.P. 7.86 7.71
Depth 0.77 1.78
Area 6.0 13.7

KM 172 278.8 ems
Cont. 65 70

86 85 82 78
1.08 1.03 1.01 0.60
7.68 7.68 7.68 7.88
1.96 1.81 1.77 0.89
15.0 13.9 13.6 6.8

7.7

7.7

7.7

7.7

7.7

7.7

7.7

7.7

7.7

7.7

7.7

86 84 82 78
1.09 1.03 1.01 0.60
7.68 7.60 7.68 7.88
1.96 1.82 1.78 0.89
15.1 14.0 13.7 6.8

85 84 82 78
1.09 1.03 1.02 0.60
7.68 7.68 7.68 7.89
1.96 1.82 1.78 0.89
15.1 14.0 13.7 6.9

85 84 81 77
1.09 1.04 1.02 0.60
7.69 7.68 7.68 7.89
1.97 1.83 1.79 0.90
15.1 14.0 13.7 6.9

85 83 81 77
1.10 1.04 1.02 0.60
7.69 7.69 7.69 7.89
1.97 1.83 1.79 0.90
15.2 14.1 13.8 6.9

84 83 80 76
1.10 1.04 1.03 0.61
7.69 7.69 7.69 7.90
1.98 1.83 1.80 0.90
15.2 14.1 13.8 6.9

84 83 80 76
1.10 1.05 1.03 0.61
7.69 7.69 7.69 7.90
1.98 1.84 1.80 0.90
15.2 14.1 13.9 6.9

83 82 80 76
1.11 1.05 1.03 0.61
7.69 7.69 7.69 7.90
1.99 1.84 1.81 0.90
15.3 14.2 13.9 7.0

83 82 79 75
1.11 1.05 1.04 0.61
7.70 7.69 7.69 7.90
1.99 1.85 1.81 0.91
15.3 14.2 13.9 7.0

82 81 78 74
1.12 1.06 1.05 0.62
7.70 7.70 7.70 7.92
2.01 1.87 1.83 0.92
15.5 14.4 14.1 7.1

81 80 78 74



A8-32
16.65 l/set remaining

73 76 74 67 75
1.22 1.48 1.64 1.49 1.28
7.73 7.78 7.72 7.75 7.73
2.23 2.92 3.34 2.93 2.37
17.2 22.5 25.7 22.6 18.3

16.65 l/set remaining
72 75 73 65 74

1.24 1.49 1.65 1.50 1.29
7.73 7.79 7.73 7.75 7.74
2.25 2.93 3.35 2.95 2.39
17.4 22.6 25.9 22.8 18.4

16.65 l/set remaining
72 75 70 65 67

1.25 1.50 1.67 1.52 1.30
7.74 7.79 7.73 7.76 7.74
2.26 2.94 3.37 2.96 2.40
17.5 22.8 26.0 22.9 18.6

16.65 l/set remaining
71 73 69 64 66

1.26 1.52 1.68 1.53 1.32
7.75 7.80 7.74 7.77 7.75
2.27 2.96 3.38 2.98 2.42
17.6 22.9 26.2 23.0 18.7

16.65 l/set remaining
70 72 68 63 65

1.27 1.53 1.69 1.54 1.33
7.76 7.81 7.75 7.78 7.76
2.29 2.97 3.39 2.99 2.43
17.7 23.0 26.3 23.2 18.9

16.65 l/set remaining
69 71 67 62 64

1.28 1.54 1.71 1.56 1.34
7.76 7.82 7.75 7.78 7.77
2.30 2.98 3.41 3.01 2.45
17.9 23.1 26.4 23.3 19.0

16.65 l/set remaining
67 70 66 61 63

1.29 1.55 1.72 1.57 1.35
7.77 7.82 7.76 7.79 7.77
2.32 3.00 3.42 3.03 2.47
18.0 23.3 26.6 23.5 19.1

16.65 l/set remaining
66 68 65 63 64

1.08 1.15 1.14 1.07 1.00
9.01 9.00 9.00 9.00 9.00
3.25 3.56 3.51 3.20 2.91
29.2 32.0 31.6 28.8 26.2

16.65 l/set remaining
26 27 26 25 24

1.63 1.71 1.74 1.78 1.77
11.55 11.54 11.54 11.54 11.54
4.61 4.89 5.05 5.20 5.17
53.2 56.5 58.3 60.1 59.6

16.65 l/set remaining
26 27 26 25 24

1.68 1.76 1.80 1.84 1.83
11.55 11.54 11.54 11.54 11.54
4.47 4.74 4.89 5.04 5.01
51.6 54.7 56.5 58.2 57.8

16.65 l/set remaining
26 27 26 25 24

KM 173 283.6 ems
Cont. 64 69
Vel. 0.56 1.05
W.P. 7.88 7.73
Depth 0.79 1.80
Area 6.1 13.9

KM 174 288.5 ems
Cont. 63 68
Vel. 0.57 1.06
W.P. 7.88 7.74
Depth 0.79 1.82
Area 6.1 14.0

KM 175 293.4 ems
Cont. 63 68
Vel. 0.57 1.07
W.P. 7.89 7.75
Depth 0.80 1.83
Area 6.1 14.1

KM 176 298.3 ems
Cont. 62 67
Vel. 0.58 1.08
W.P. 7.90 7.75
Depth 0.80 1.84
Area 6.2 14.2

KM 177 303.1 ems
Cont. 61 66
Vel. 0.58 1.09
W.P. 7.91 7.76
Depth 0.81 1.85
Area 6.2 14.4

KM 178 308.0 ems
Cont. 60 64
Vel. 0.59 1.10
W.P. 7.92 7.77
Depth 0.81 1.87
Area 6.3 14.5

KM 179 312.9 ems
Cont. 59 63
Vel. 0.59 1.11
W.P. 7.93 7.78
Depth 0.81 1.88
Area 6.3 14.6

KM 180 317.8 ems
Cont. 58 63
Vel. 0.49 0.93
W.P. 9.22 9.02
Depth 1.13 2.64
Area 10.2 23.8

KM 181 731.4 ems
Cont. 28 28
Vel. 0.69 1.37
W.P. 11.88 11.63
Depth 1.45 3.65
Area 16.7 42.2

KM 182 731.8 ems
Cont. 28 28
Vel. 0.71 1.42
W.P. 11.88 11.63
Depth 1.40 3.54
Area 16.2 40.9

KM 183 732.1 ems
Cont. 28 28

80 79 77 73
1.15 1.09 1.07 0.63
7.72 7.72 7.72 7.94
2.04 1.90 1.87 0.94
15.8 14.7 14.4 7.2

7.7

7.778 78 76 72
1.16 1.10 1.09 0.64
7.73 7.72 7.72 7.95
2.06 1.92 1.88 0.94
15.9 14.8 14.5 7.3

79 78 76 72
1.17 1.11 1.10 0.65
7.73 7.73 7.73 7.96
2.07 1.93 1.90 0.95
16.0 14.9 14.7 7.4

7.7

77 77 75 71
1.19 1.13 1.11 0.66
7.74 7.74 7.74 7.97
2.09 1.95 1.92 0.96
16.2 15.1 14.8 7.4

7.7

76 76 74 70
1.20 1.14 1.13 0.66
7.75 7.75 7.75 7.99
2.10 1.96 1.93 0.97
16.3 15.2 15.0 7.5

7.7

75 74 72 69
1.21 1.15 1.14 0.67
7.76 7.75 7.75 8.00
2.12 1.98 1.95 0.98
16.4 15.3 15.1 7.6

7.8

7.8

9.0

11.5

11.5

11.5

74 73 71 68
1.22 1.16 1.15 0.68
7.76 7.76 7.76 8.01
2.14 2.00 1.97 0.99
16.6 15.5 15.3 7.7

67 72 70 67
0.95 - 0.90 0.81 0.45
9.00 9.00 9.01 9.17
2.72 2.53 2.21 0.99
24.5 22.8 19.9 8.9

22 20 20 21
1.42 0.87 0.47 0.18

11.76 11.63 11.56 11.55
3.87 1.95 0.83 0.23
44.7 22.5 9.6 2.6

22 20 19 21
1.46 0.90 0.48 0.18

11.77 11.63 11.56 11.55
3.75 1.89 0.81 0.22
43.3 21.8 9.3 2.5

22 20 19 21



KM 184
Cont.
Vel.
W.P.
Depth
Area

KM 185
Cont.
Vel.
W.P.
Depth
Area

KM 186
Cont.
Vel.
W.P.
Depth
Area

KM 187
Cont.
Vel.
W.P.
Depth
Area

KM 188
Cont.
Vel.
W.P.
Depth
Area

KM 189
Cont.
Vel.
W.P.
Depth
Area

KM 190
Cont.
Vel.
W.P.
Depth
Area

KM 191
Cont.
Vel.
W.P.
Depth
Area

KM 192
Cont.
Vel.
W.P.
Depth
Area

KM 193
Cont.
Vel.
W.P.
Depth
Area

KM 194
Cont.

A8-33
732.5 ems 16.65 l/set remaining

28 28 26 27 26 25 24 22 20 19 21 11.5
0.71 1.42 1.69 1.76 1.80 1.84 1.83 1.47 0.90 0.48 0.18
11.88 11.64 11.55 11.54 11.54 11.54 11.54 11.77 11.63 11.57 11.55
1.40 3.54 4.47 4.74 4.89 5.04 5.01 3.75 1.89 0.81 0.22
16.2 40.9 51.6 54.7 56.5 58.2 57.8 43.3 21.8 9.3 2.5

732.9 cm8 16.65 l/set remaining
22 24 26 28 29 30 30 29 28 26 27 16.6

0.35 0.74 1.02 1.15 1.12 1.10 1.07 1.01 0.94 0.86 0.49
16.67 16.65 16.64 16.60 16.60 16.60 16.60 16.60 16.60 16.60 16.79
0.89 2.50 3.90 4.55 4.43 4.32 4.14 3.81 3.44 3.07 1.44
14.8 41.5 64.8 75.5 73.5 71.7 68.7 63.3 57.1 51.0 24.0

734.4 ems 16.65 l/set remaining
22 23 26 28 29 30 30 29 28 26 25 16.6

0.39 0.83 1.15 1.29 1.26 1.24 1.20 1.13 1.05 0.97 0.55
16.68 16.65 16.65 16.60 16.60 16.60 16.60 16.60 16.60 16.60 16.80
0.79 2.21 3.46 4.03 3.93 3.83 3.67 3.38 3.05 2.72 1.28
13.1 36.7 57.4 66.9 65.2 63.5 60.9 56.1 50.6 45.2 21.2

735.9 cm8 16.65 l/set remaining
22 23 25 28 29 30 30 29 28 26 25 16.6

0.39 0.83 1.15 1.29 1.26 1.24 1.20 1.13 1.05 0.97 0.56
16.68 16.65 16.65 16.60 16.60 16.60 16.60 16.60 16.60 16.60 16.80
0.79 2.22 3.46 4.03 3.93 3.83 3.67 3.38 3.05 2.72 1.28
13.2 36.8 57.5 67.0 65.2 63.6 60.9 56.1 50.6 45.2 21.3

737.5 cm6 16.65 l/set remaining
22 23 25 28 29 30 30 29 27 26 25 16.6

0.39 0.84 1.15 1.29 1.27 1.24 1.21 1.14 1.06 0.97 0.56
16.68 16.65 16.65 16.60 16.60 16.60 16.60 16.61 16.61 16.61 16.80
0.79 2.22 3.46 4.04 3.93 3.83 3.67 3.38 3.05 2.73 1.28
13.2 36.8 57.5 67.0 65.3 63.6 61.0 56.2 50.7 45.2 21.3

739.0 cm8 16.65 l/set remaining
22 23 25 28 29 30 30 29 27 26 25 16.6

0.39 0.84 1.16 1.29 1.27 1.24 1.21 1.14 1.06 0.97 0.56
16.68 16.65 16.65 16.60 16.60 16.60 16.60 16.61 16.61 16.61 16.80
0.80 2.22 3.47 4.04 3.93 3.83 3.67 3.38 3.05 2.73 1.28
13.2 36.9 57.6 67.1 65.3 63.7 61.0 56.2 50.7 45.3 21.3

740.5 cm8 16.65 l/see remaining
22 23 25 28 29 30 30 29 27 26 25 16.6

0.39 0.84 1.16 1.29 1.27 1.25 1.21 1.14 1.06 0.97 0.56
16.68 16.65 16.65 16.60 16.60 16.60 16.61 16.61 16.61 16.61 16.80
0.80 2.22 3.47 4.04 3.94 3.84 3.68 3.39 3.06 2.73 1.28
13.2 36.9 57.6 67.1 65.4 63.7 61.1 56.2 50.8 45.3 21.3

742.1 ems 16.65 l/set remaining
22 23 25 28 29 30 30 29 27 25 25 16.6

0.39 0.84 1.16 1.30 1.27 1.25 1.21 1.14 1.06 0.98 0.56
16.68 16.65 16.65 16.60 16.61 16.60 16.61 16.61 16.61 16.61 16.80
0.80 2.22 3.47 4.04 3.94 3.84 3.68 3.39 3.06 2.73 1.29
13.2 36.9 57.6 67.2 65.4 63.7 61.1 56.3 50.8 45.4 21.3

743.6 cm8 16.65 l/set remaining
22 23 25 28 29 30 30 29 27 25 25 16.6

0.40 0.84 1.16 1.30 1.27 1.25 1.21 1.14 1.06 0.98 0.56
16.68 16.65 16.65 16.61 16.61 16.61 16.61 16.61 16.61 16.61 16.80
0.80 2.23 3.47 4.05 3.94 3.84 3.68 3.39 3.06 2.74 1.29
13.3 37.0 57.7 67.2 65.4 63.8 61.1 56.3 50.8 45.4 21.4

745.1 cm8 16.65 l/set remaining
22 23 25 28 29 30 29 29 27 25 25 16.6

0.40 0.84 1.16 1.30 1.27 1.25 1.21 1.14 1.06 0.98 0.56
16.68 16.65 16.65 16.61 16.61 16.61 16.61 16.61 16.61 16.61 16.81
0.80 2.23 3.48 4.05 3.94 3.84 3.68 3.39 3.06 .2.74 1.29
13.3 37.0 57.7 67.3 65.5 63.8 61.2 56.4 50.9 45.5 21.4

746.7 ems 16-64  l/set remaining
22 23 25 28 29 30 29 29 27 25 25 16.6



A8-34

KM 195 748.2 ems 16.64 l/set remaining
Cont. 28 30 25 25 24 24 23 22 22 23 23 12.1
Vel. 0.55 1.19 1.61 1.71 1.57 1.31 1.09 0.95 0.79 0.63 0.33
W.P. 12.41 12.36 12.16 12.08 12.13 12.18 12.10 12.10 12.09 12.09 12.16
Depth 1.50 4.39 6.54 7.09 6.32 4.93 3.78 3.11 2.44 1.78 0.73
Area 18.1 53.0 79.0 85.6 76.3 59.6 45.7 37.5 29.5 21.5 8.8

KM 196 748.9 ems 16.64 l/set remaining
Cont. 28 30 24 25 25 25 24 23 22 23 23 12.1
Vel. 0.58 1.26 1.69 1.80 1.66 1.38 1.15 1.00 0.84 0.67 0.34
W.P. 12.41 12.37 12.16 12.09 12.13 12.18 12.10 12.10 12.10 12.10 12.16
Depth 1.42 4.16 6.19 6.71 5.98 4.67 3.58 2.94 2.31 1.69 0.69
Area 17.1 50.2 74.8 81.1 72.2 56.4 43.3 35.5 27.9 20.4 8.3

KM 197 749.5 cm6 16.64 l/set remaining
Cont. 28 30 24 25 25 25 24 23 22 23 23 12.1
Vel. 0.58 1.26 1.70 1.80 1.66 1.38 1.15 1.00 0.84 0.67 0.34
W.P. 12.41 12.37 12.16 12.09 12.13 12.18 12.10 12.10 12.10 12.10 12.16
Depth 1.42 4.16 6.19 6.72 5.98 4.67 3.58 2.94 2.31 1.69 0.69
Area 17.1 50.3 74.8 81.1 72.3 56.5 43.3 35.6 28.0 20.4 8.3

KM 198 750.2 cm8 16.64 l/set remaining
Cont. 28 30 24 25 25 25 24 23 22 23 23 12.1
Vel. 0.58 1.26 1.70 1.81 1.66 1.39 1.15 1.00 0.84 0.67 0.34
W.P. 12.41 12.37 12.17 12.09 12.13 12.18 12.10 12.10 12.10 12.10 12.16
Depth 1.42 4.16 6.20 6.72 5.98 4.67 3.58 2.94 2.32 1.69 0.69
Area 17.2 50.3 74.9 81.2 72.3 56.5 43.3 35.6 28.0 20.4 8.3

KM 199 750.9 ems 16.64 l/set remaining
Cont. 28 30 24 25 25 25 24 23 22 23 23 12.1
Vel. 0.58 1.26 1.70 1.81 1.66 1.39 1.15 1.00 0.84 0.67 0.34
W.P. 12.41 12.37 12.17 12.09 12.13 12.18 12.10 12.10 12.10 12.10 12.16
Depth 1.42 4.16 6.20 6.72 5.99 4.68 3.59 2.95 2.32 1.69 0.69
Area 17.2 50.3 74.9 81.2 72.3 56.5 43.3 35.6 28.0 20.4 8.3

KM 200 751.6 ems 16.64 l/set remaining
Cont. 29 29 30 30 29 27 26 23 21 19 19 16.9
Vel. 0.73 1.25 1.26 1.21 1.17 1.12 1.02 0.85 0.80 0.77 0.42
W.P. 17.32 16.86 16.86 16.86 16.86 16.86 16.87 16.87 16.86 16.87 16.96
Depth 2.13 4.39 4.40 4.20 4.00 3.74 3.28 2.57 2.35 2.24 0.97
Area 35.9 74.0 74.3 70.8 67.5 63.1 55.3 43.3 39.7 37.7 16.4

KM 201 753.6 ems 16.64 l/set remaining
Cont. 29 29 30 29 28 27 26 24 21 19 19 16.9
Vel. 0.69 1.19 1.19 1.15 1.12 1.06 0.97 0.81 0.76 0.73 0.40
W.P. 17.32 16.86 16.86 16.86 16.86 16.86 16.87 16.88 16.86 16.87 16.96
Depth 2.25 4.64 4.66 4.44 4.23 3.96 3.47 2.72 2.49 2.37 1.03
Area 37.9 78.2 78.5 74.8 71.3 66.7 58.5 45.8 42.0 39.9 17.3

KM 202 755.7 ems 16.64 l/set remaining
Cont. 29 29 29 29 28 27 25 24 21 19 19 16.9
Vel. 0.69 1.19 1.20 1.16 1.12 1.06 0.97 0.81 0.76 0.73 0.40
W.P. 17.32 16.86 16.86 16.86 16.86 16.86 16.87 16.88 16.86 16.87 16.96
Depth 2.25 4.64 4.66 4.44 4.24 3.96 3.47 2.72 2.49 2.37 1.03
Area 37.9 78.3 78.6 74.9 71.4 66.8 58.5 45.9 42.0 39.9 17.4

KM 203 757.8 ems 16.64 l/set remaining
Cont. 29 29 29 29 28 27 25 24 21 19 19 16.9
Vel. 0.69 1.20 1.20 1.16 1.12 1.07 0.97 0.81 0.76 0.74 0.40
W.P. 17.33 16.86 16.86 16.86 16.86 16.86 16.87 16.88 16.86 16.87 16.96
Depth 2.25 4.65 4.66 4.45 4.24 3.96 3.47 2.72 2.50 2.37 1.03
Area 37.9 78.3 78.6 75.0 71.5 66.8 58.6 45.9 42.1 40.0 17.4



8C - SCENARIO #3



A8-35

Spill site: River Km 169 W Spill rate 16.67 l/s
CONCENTRATION ppm, VELOCITY m/s,

West
WETTED PERIMETER y, DEPTH m, AREA m2

East Panel
River Bank Bank Width
KM 1 2 3 4 5 6 7 0 9 10 11 (m)~~~-~-~~~~--~~-~---~~-----~----~--~~~~~~~~~~~~~~~~~~~~~~~~~~~  _____

KM 169 35.2 ems 16.64 l/set remaining
Cont. 31014 0 0 0 0 0 0 0 0 0 0 7.0



KM 169.1 384 390
Vel. 0.21 0.36
W.P. 6.99 6.96
Depth 0.36 0.83
Area 2.5 5.7

KM 169.2 354 364
Vel. 0.21 0.36
W.P. 6.99 6.96
Depth 0.36 0.83
Area 2.5 5.7

KM 169.3 352 363
Vel. 0.21 0.36
W.P. 6.99 6.96
Depth 0.36 0.83
Area 2.5 5.7

KM 169.4 352 363
Vel. 0.21 0.36
W.P. 6.99 6.96
Depth 0.36 0.83
Area 2.5 5.7

KM 169.5 351 362
Vel. 0.21 0.36
W.P. 6.99 6.96
Depth 0.36 0.83
Area 2.5 5.7

KM 169.6 351 361
Vel. 0.21 0.36
W.P. 6.99 6.96
Depth 0.36 0.83
Area 2.5 5.7

KM 169.7 350 361
Vel. 0.21 0.36
W.P. 6.99 6.96
Depth 0.36 0.83
Area 2.5 5.7

KM 169.8 349 360
Vel. 0.21 0.36
W.P. 6.99 6.96
Depth 0.36 0.83
Area 2.5 5.7

KM 169.9 349 360
Vel. 0.21 0.36
W.P. 6.99 6.96
Depth 0.36 0.83
Area 2.5 5.7

KM 170 35.2 ems
Cont. 348 359
Vel. 0.21 0.36
W.P. 6.99 6.96
Depth 0.36 0.83
Area 2.5 5.7

KM 171 36.0 ems
Cont. 335 346
Vel. 0.22 0.37
W.P. 7.00 6.96
Depth 0.37 0.83
Area 2.5 5.8

KM 172 36.7 ems
Cont. 325 335
Vel. 0.22 0.38
W.P. 7.00 6.97
Depth 0.37 0.84

388 385 380
A8- 4
% 367

0.48
6.99
1.27
8.8
372

0.48
6.99
1.27
8.8
371

0.48
6.99
1.27
8.8
371

0.48
6.99
1.27
8.8
370

0.48
6.99
1.27
8.8
370

0.48
6.99
1.27
8.8
369

0.48
6.99
1.27
8.8
368

0.48
6.99
1.27
8.8
368

0.48
6.99
1.27
8.8

1
367

0.48
6.99
1.27
8.8

1

354L
0.49
6.99
1.27
8.8

1
343

0.50
7.00
1.27

0.64 0.70 0.61 0.47
6.99 6.95 7.00 6.97
1.96 2.26 1.81 1.21
13.6 15.7 12.6 8.4
378 380 380 377

0.64 0.70 0.61 0.47
6.99 6.95 7.00 6.97
1.96 2.26 1.81 1.21
13.6 15.7 12.6 8.4
377 380 380 377

0.64 0.70 0.61 0.47
6.99 6.95 7.00 6.97
1.96 2.26 1.81 1.21
13.6 15.7 12.6 8.4
376 379 379 376

0.64 0.70 0.61 0.47
6.99 6.95 7.00 6.97
1.96 2.26 1.81 1.21
13.6 15.7 12.6 8.4
376 379 379 376

0.64 0.70 0.61 0.47
6.99 6.95 7.00 6.97
1.96 2.26 1.81 1.21
13.6 15.7 12.6 8.4
375 378 378 375

0.64 0.70 0.61 0.47
6.99 6.95 7.00 6.97
1.96 2.26 1.81 1.21
13.6 15.7 12.6 8.4
375 377 377 375

0.64 0.70 0.61 0.47
6.99 6.95 7.00 6.97
1.96 2.26 1.81 1.21
13.6 15.7 12.6 8.4
374 377 377 374

0.64 0.70 0.61 0.47
6.99 6.95 7.00 6.97
1.96 2.26 1.81 1.21
13.6 15.7 12.6 8.4
373 376 376 374

0.64 0.70 0.61 0.47
6.99 6.95 7.00 6.97
1.96 2.26 1.81 1.21
13.6 15.7 12.6 8.4

t6.41 1/set r#emaining
373 376 376 373

0.64 0.70 0.61 0.47
6.99 6.95 7.00 6.97
1.96 2.26 1.81 1.21
13.6 15.7 12.6 8.4

-6.17 1/set r#emaining
359 362 362 360

0.65 0.72 0.62 0.48
7.00 6.96 7.00 6.97
1.96 2.26 1.82 1.22
13.6 15.8 12.6 8.5

-5.93 1./set rbemaining
348 351 351 348

0.66 0.73 0.63 0.48
7.00 6.97 7.01 6.98
1.97 2.27 1.82 1.22

359 350 340 328
0.39 0.35 0.31 0.18
6.96 6.95 6.95 6.98
0.91 0.76 0.64 0.29
6.4 5.3 4.5 2.0
372 363 353 340

0.39 0.35 0.31 0.18
6.96 6.95 6.95 6.98
0.91 0.76 0.64 0.29
6.4 5.3 4.5 2.0
372 364 353 341

0.39 0.35 0.31 0.18
6.96 6.95 6.95 6.98
0.91 0.76 0.64 0.29
6.4 5.3 4.5 2.0
371 363 353 340

0.39 0.35 0.31 0.18
6.96 6.95 6.95 6.98
0.91 0.76 0.64 0.29
6.4 5.3 4.5 2.0
370 362 352 340

0.39 0.35 0.31 0.18
6.96 6.95 6.95 6.98
0.91 0.76 0.64 0.29
6.4 5.3 4.5 2.0
370 362 352 339

0.39 0.35 0.31 0.18
6.96 6.95 6.95 6.98
0.91 0.76 0.64 0.29
6.4 5.3 4.5 2.0
369 361 351 338

0.39 0.35 0.31 0.18
6.96 6.95 6.95 6.98
0.91 0.76 0.64 0.29
6.4 5.3 4.5 2.0
369 361 351 338

0.39 0.35 0.31 0.18
6.96 6.95 6.95 6.98
0.91 0.76 0.64 0.29
6.4 5.3 4.5 2.0
368 360 350 337

0.39 0.35 0.31 0.18
6.96 6.95 6.95 6.98
0.91 0.76 0.64 0.29
6.4 5.3 4.5 2.0

368 360 350 337
0.39 0.35 0.31 0.18
6.96 6.95 6.95 6.98
0.91 0.76 0.64 0.29
6.4 5.3 4.5 2.0

354 347 337 324
0.40 0.35 0.32 0.19
6.96 6.96 6.96 6.98
0.92 0.77 0.65 0.29
6.4 5.4 4.5 2.0

343 336 326 314
0.40 0.36 0.32 0.19
6.97 6.97 6.97 6.99
0.92 0.77 0.65 0.29

7.0

7.0

7.0

7.0

7.0

7.0

7.0

7.0

7.0

7.0

7.0

7.0



W.P. 7.01 6.97
Depth 0.37 0 . 8 4
Area 2.6 5.9

KM 174 38.0 ems
Cont. 304 314
Vel. 0.23 0.39
W.P. 7.01 6.98
Depth 0.37 0.04
Area 2.6 5.9

KM 175 38.6 ems
Cont. 295 305
Vel. 0.23 0.39
W.P. 7.02 6.98
Depth 0.37 0.85
Area 2.6 5.9

KM 176 39.3 cm8
Cont. 286 296
Vel. 0.23 0.40
W.P. 7.03 6.99
Depth 0.37 0.85
Area 2.6 5.9

KM 177 39.9 cm6
Cont. 277 287
Vel. 0.23 0.40
W.P. 7.03 7.00
Depth 0.38 0.86
Area 2.6 6.0

KM 178 40.5 ems
Cont. 269 279
Vel. 0.24 0.41
W.P. 7.04 7.00
Depth 0.38 0.86
Area 2.6 6.0

KM 179 41.2 ems
Cont. 261 270
Vel. 0.24 0.41
W.P. 7.04 7.00
Depth 0.38 0.86
Area 2.6 6.0

KM 180 41.8 ems
Cont. 272 281
Vel. 0.16 0.30
W.P. a.63 a.59
Depth 0.61 1.58
Area 5.2 13.5

KM 181 96.3 ems
Cont. 114 119
Vel. 0.23 0.40
W.P. 8.54 8.34
Depth 0.99 2.31
Area a.2 19.2

KM 182 96.3 cm8
Cont. 111 116
Vel. 0.24 0.42
W.P. 8.54 8.34
Depth 0.96 2.24
Area 8.0 18.6

KM 183 96.3 cm8
Cont. 109 115
Vel. 0.24 0.42
W.P. 8.54 8.35
Depth 0.96 2.24

A8-37
7.00 7.01 6.97 7.01 6.98
1.28 1.97 2.27 1.83 1.23
a.9 13.7 15.9 12.7 8.5

15.46 l/set remaining
322 327 330 330 327
0.51 0.67 0.74 0.64 0.50
7.01 7.01 6.98 7.02 6.99
1.28 1.98 2.28 1.83 1.23
8.9 13.8 15.9 12.8 8.6

15.24 l/set remaining
312 317 320 320 317
0.51 0.68 0.75 0.65 0.50
7.01 7.02 6.98 7.03 6.99
1.28 1.98 2.29 1.84 1.24
9.0 13.8 16.0 12.8 8.6

15.03 l/set remaining
303 308 311 311 308

0.52 0.69 0.76 0.66 0.51
7.02 7.02 6.99 7.03 7.00
1.29 1.99 2.29 1.84 1.24
9.0 13.9 16.0 12.9 8.7

14.82 l/set remaining
294 299 302 302 299

0.53 0.70 0.77 0.66 0.51
7.02 7.03 6.99 7.04 7.00
1.29 1.99 2.30 1.85 1.25
9.0 13.9 16.1 12.9 8.7

14.61 l/set remaining
286 290 293 293 291

0.53 0.70 0.78 0.67 0.52
7.03 7.04 7.00 7.04 7.01
1.30 1.99 2.30 1.85 1.25
9.1 14.0 16.1 12.9 8.8

14.41 l/set remaining
277 282 285 285 282
0.54 0.75. 0.78 0.68 0.53
7.03 7.04 7.00 7.05 7.01
1.30 2.00 2.31 1.85 1.26
9.1 14.0 16.2 13.0 8.8

14.06 l/set remaining
287 292 294 294 292
0.36 0.39 0.39 0.36 0.32
8.57 8.57 8.57 8.57 8.57
2.12 2.39 2.35 2.06 1.77
18.2 20.5 20.1 17.7 15.2

13.82 l/set remaining
123 126 128 128 128
0.46 0.48 0.50 0.51 0.52
8.32 8.32 8.32 8.32 a.32
2.79 3.03 3.15 3.27 3.38
23.2 25.2 26.2 27.2 28.1

13.60 l/set remaining
121 124 126 126 126
0.47 0.50 0.51 0.52 0.54
8.33 8.32 8.32 8.32 8.32
2.71 2.93 3.06 3.17 3.27
22.5 24.4 25.4 26.3 27.2

13.38 l/set remaining
119 122 123 124 124

0.47 0.50 0.51 0.52 0.54
8.33 8.32 8.32 8.32 8.32
2.71 2.93 3.06 3.17 3.27

6.97 6.97 6.97 7.00
0.93 0.78 0.66 0.30
6.5 5.4 4.6 2.1

322 315 306 294
0.41 0.37 0.33 0.20
6.98 6.98 6.98 7.00
0.93 0.78 0.66 0.30
6.5 5.5 4.6 2.1

313 305 296 285
0.42 0.37 0.33 0.20
6.98 6.98 6.98 7.01
0.94 0.79 0.66 0.30
6.6 5.5 4.6 2.1

303 296 287 276
0.42 0.38 0.34 0.20
6.99 6.99 6.99 7.01
0.94 0.79 0.67 0.30
6.6 5.5 4.7 2.1

295 288 279 268
0.43 0.38 0.34 0.20
6.99 6.99 6.99 7.02
0.95 0.80 0.68 0.31
6.6 5.6 4.7 2.1

286 279 271 260
0.44 0.39 0.35 0.21
7.00 7.00 7.00 7.02
0.95 0.80 0.68 0.31
6.7 5.6 4.8 2.2

278 271 263 252
0.44 0.39 0.35 0.21
7.00 7.00 7.00 7.03
0.96 0.81 0.68 0.31
6.7 5.6 4.8 2.2

288 282 274 264
0.30 0.28 0.24 0.14
a.57 8.57 8.57 8.61
1.58 1.41 1.13 0.47
13.5 12.1 9.7 4.0

126 123 119 113
0.53 0.51 0.38 0.17
8.32 8.33 8.50 8.40
3.49 3.30 2.14 0.61
29.0 27.4 17.8 5.1

124 121 117 111
0.55 0.53 0.39 0.17
8.32 8.33 8.50 8.40
3.38 3.19 2.07 0.59
28.1 26.6 17.2 4.9

122 119 115 109
0.55 0.53 0.39 0.17
8.32 8.33 8.50 8.41
3.38 3.19 2.07 0.59

7.0

7.0

7.0

7.0

7.0

7.0

8.6

8.3

8.3

8.3



A8-38
a.33 a.32 a.32 a.32 a.32
2.71 2.93 3.06 3.17 3.28
22.5 24.4 25.4 26.4 27.3

12.87 l/set remaining
115 lla 114 108 111

0.42 0.41 0.40 0.39 0.37
14.46 14.46 14.46 14.46 14.47
2.87 2.79 2.67 2.58 2.41
41.5 40.3 38.6 37.4 34.9

12.61 l/set remaining
112 117 112 105 106

0.48 0.47 0.45 0.44 0.42
14.47 14.47 14.47 14.47 14.47
2.54 2.47 2.36 2.29 2.13
36.8 35.7 34.2 33.1 30.9

12.37 l/set remaining
110 115 110 102 104
0.48 0.47 0.45 0.44 0.42
14.47 14.47 14.47 14.47 14.47
2.54 2.47 2.37 2.29 2.14
36.8 35.8 34.2 33.1 30.9

12.13 l/set remaining
107 112 107 100 102

0.48 0.47 0.45 0.44 0.43
14.47 14.47 14.47 14.47 14.47
2.54 2.47 2.37 2.29 2.14
36.8 35.8 34.2 33.2 30.9

11.89 l/scrc remaining
105 110 105 98 100

0.48 0.47 0.46 0.45 0.43
14.47 14.47 14.47 14.47 14.47
2.55 2.47 2.37 2.29 2.14
36.8 35.8 34.3 33.2 30.9

11.66 l/set remaining
103 108 103 96 98

0.48 0.47 0.46 0.45 0.43
14.47 14.47 14.47 14.47 14.47
2.55 2.47 2.37 2.29 2.14
36.9 35.8 34.3 33.2 31.0

11.43 l/set remaining
100 105 100 94 95
0.48 0.47 0.46 0.45 0.43
14.47 14.48 14.47 14.47 14.48
2.55 2.48 2.37 2.29 2.14
36.9 35.8 34.3 33.2 31.0

11.21 l/set remaining
98 103 98 92 93

0.48 0.47 0.46 0.45 0.43
14.48 14.48 14.48 14.48 14.48
2.55 2.48 2.37 2.29 2.14
36.9 35.9 34.3 33.2 31.0

10.99 l/set remaining
96 101 96 90 91

0.48 0.47 0.46 0.45 0.43
14.48 14.48 14.48 14.48 14.48
2.55 2.48 2.37 2.30 2.14
36.9 35.9 34.3 33.2 31.0

10.78 l/set remaining
94 99 94 88 89

0.48 0.47 0.46 0.45 0.43
14.48 14.48 14.48 14.48 14.48
2.55 2.48 2.37 2.30 2.14

W.P. a.54 a.35
Depth 0.96 2.24
Area a.0 18.6

wd la5 96.4 ems
Cont. 101 109
Vel. 0.13 0.32
W.P. 14.49 14.56
Depth 0.49 1.93
Area 7.1 27.9

KM 186 96.6 ems
Cont. 98 107
Vel. 0.15 0.36
W.P. 14.49 14.56
Depth 0.43 1.71
Area 6.2 24.7

KM la7 96.8 ems
Cont. 96 105
Vel. 0.15 0.36
W.P. 14.49 14.57
Depth 0.43 1.71
Area 6.2 24.7

KM 188 97.1 ems
Cont. 94 102
Vel. 0.15 0.37
W.P. 14.49 14.57
Depth 0.43 1.71
Area 6.2 24.7

KM la9 97.3 ems
Cont. 92 100
Vel. 0.15 0.37
W.P. 14.50 14.57
Depth 0.43 1.71
Area 6.2 24.7

KM 190 97.5 ems
Cont. 90 98
Vel. 0.15 0.37
W.P. 14.50 14.57
Depth 0.43 1.71
Area 6.2 24.7

KM 191 97.7 ems
Cont. aa 96
Vel. 0.15 0.37
W.P. 14.50 14.57
Depth 0.43 1.71
Area 6.2 24.7

KM 192 97.9 cmo
Cont. 86 94
Vel. 0.15 0.37
W.P. 14.50 14.58

Depth 0.43 1.71
Area 6.2 24.7

xx 193 98.1 ems
Cont. a4 92
Vel. 0.15 0.37
W.P. 14.50 14.58
Depth 0.43 1.71
Area 6.2 24.7

KM 194 98.3 ems
Cont. 82 90
Vel. 0.15 0.37
W.P. 14.51 14.58
Depth 0.43 1.71

a.32 8.34 a.51 8.41
3.38 3.19 2.07 0.59
28.2 26.6 17.2 4.9

117 122 118 113
0.34 0.31 0.27 0.16

14.47 14.47 14.47 14.51
2.11 1.78 1.46 0.65
30.5 25.8 21.1 9.4

14.5

14.5

14.5

14.5

14.5

14.5

14.5

14.5

14.5

14.5

113 121 118 112
0.39 0.35 0.31 0.18

14.47 14.47 14.47 14.51
1.87 1.58 1.29 0.58
27.0 22.9 la.7 a.3

110 118 115 110
0.39 0.35 0.31 0.18

14.47 14.47 14.47 14.51
1.87 1.58 1.29 0.58
27.1 22.9 la.7 a.3

10s 115 113 107
0.39 0.35 0.31 0.18

14.47 14.47 14.47 14.51
1.87 1.58 1.29 0.58
27.1 22.9 18.7 a.3

106 113 110 105
0.39 0.35 0.31 0.18

14.47 14.47 14.47 14.52
1.87 1.58 1.30 0.58
27.1 22.9 la.8 8.4

103 111 108 103
0.39 0.35 0.31 0.18

14.48 14.48 14.48 14.52
1.87 1.58 1.30 0.58
27.1 22.9 la.8 a.4

101 108 106 101
0.39 0.35 0.31 0.18

14.48 14.48 14.48 14.52
1.87 1.59 1.30 0.58
27.1 22.9 la.8 a.4

99 106 103 99
0.39 0.35 0.31 0.18
14.48 14.48 14.48 14.52
1.87 1.59 1.30 0.58
27.1 23.0 la.8 a.4

97 104 101 96
0.39 0.35 0.31 0.18

14.48 14.48 14.48 14.52
1.88 1.59 1.30 0.58
27.2 23.0 18.8 a.4

95 101 99 94
0.39 0.35 0.31 0.18

14.48 14.48 14.48 14.53
1.88 1.59 1.30 0.58



W.P.
Depth
Area

KM 196
Cont.
Vel.
W.P.
Depth
Area

XM 197
Cont.
Vel.
W.P.
Depth
Area

KM 198
Cont.
Vel.
W.P.
Depth
Area

KM 199
Cont.
Vel.
W.P.
Depth
Area

KM 200
Cont.
Vel.
W.P.
Depth
Area

KM 201
Cont.
Vel.
W.P.
Depth
Area

KM 202
Cont.
Vel.
W.P.
Depth
Area

KM 203
Cont.
Vel.
W.P.
Depth
Area

KM 204
Cont.
Vel.
W.P.
Depth
Area

KM 205
Cont.
Vel.
W.P.
De&h

9.46 9.46
1.07 3.20
9.9 29.6
98.5 ems

75 79
0.22 0.46
9.47 9.46
1.01 3.03
9.4 28.0
98.6 cm6

74 77
0.22 0.46
9.47 9.46
1.01 3.03
9.4 28.0

98.7 ems
73 76

0.22 0.46
9.47 9.47
1.01 3.03
9.4 28.0

98.8 ems
72 75

0.22 0.46
9.47 9.47
1.01 3.03
9.4 28.0

98.9 ems
77 82

0.32 0.53
12.59 12.40
1.19 2.56
14.7 31.7
99.2 ems

75 80
0.30 0.50
12.60 12.41
1.25 2.71
15.5 33.6
99.4 cm8

74 79
0.30 0.50
12.60 12.41
1.25 2.71
15.6 33.6
99.7 cm8

72 77
0.30 0.50
12.60 12.41
1.26 2.71
15.6 33.6

100.0 cm8
71 75

0.30 0.50
12.61 12.42
1.26 2.71
15.6 33.7

100.3 cm8
69 74

0.30 0.50
12.61 12.42

9.26 9.26 9.26 9.26
1.78 1.27 0.76 0.25
16.5 11.7 7.0 2.3

81 78 75 71 9.2
0.31 0.25 0.18 0.09
9.26 9.26 9.26 9.26
1.69 1.20 0.72 0.24
15.6 11.1 6.6 2.2

79 77 74 69 9.2
0.31 0.25 0.18 0.09
9.26 9.26 9.26 9.26
1.69 1.20 0.72 0.24
15.6 11.1 6.6 2.2

78 76 72 68 9.2
0.32 0.25 0.18 0.09
9.26 9.26 9.26 9.26
1.69 1.20 0.72 0.24
15.6 11.1 6.6 2.2

A8-39
9.29 9.25 9.25 9.32 9.32
4.73 5.06 4.73 3.89 2.66
43.7 46.8 43.7 36.0 24.5

10.43 l/set remaining
81 82 83 83 82

0.60 0.62 0.60 0.52 0.41
9.29 9.25 9.26 9.32 9.32
4.48 4.79 4.47 3.68 2.51
41.4 44.3 41.4 34.1 23.2

10.27 l/set remaining
79 80 81 82 81

0.60 0.63 0.60 0.52 0.41
9.29 9.25 9.26 9.32 9.32
4.48 4.80 4.47 3.68 2.51
41.4 44.3 41.4 34.1 23.2

10.10 l/set remaining
78 79 80 80 79

0.60 0.63 0.60 0.52 0.41
9.29 9.25 9.26 9.32 9.32
4.48 4.80 4.47 3.68 2.51
41.4 44.3 41.4 34.1 23.2

9.94 l/set remaining
77 78 79 79 78

0.60 0.63 0.60 0.52 0.41
9.29 9.25 9.26 9.32 9.32
4.48 4.80 4.48 3.68 2.51
41.4 44.4 41.4 34.1 23.3

9.77 l/set remaining
85 88 88 80 84

0.54 0.52 0.50 0.48 0.46
12.40 12.40 12.40 12.40 12.40
2.67 2.50 2.36 2.23 2.06
33.1 31.0 29.2 27.7 25.5

9.59 l/set remaining
83 85 86 82 82

0.51 0.49 0.47 0.46 0.43
12.40 12.40 12.40 12.40 12.40
2.82 2.65 2.49 2.36 2.17
35.0 32.8 30.9 29.3 26.9

9.42 l/set remaining
81 83 84 80 80

0.51 0.49 0.47 0.46 0.43
12.40 12.40 12.40 12.40 12.41
2.82 2.65 2.50 2.36 2.18
35.0 32.8 31.0 29.3 27.0

9.25 l/set remaining
80 81 82 78 79

0.52 0.49 0.48 0.46 0.43
12.41 12.41 12.41 12.41 12.41
2.83 2.65 2.50 2.36 2.18
35.1 32.9 31.0 29.3 27.0

9.08 l/set remaining
78 80 80 77 77

0.52 0.49 0.48 0.46 0.43
12.41 12.41 12.41 12.41 12.41
2.83 2.65 2.50 2.37 2.18
35.1 32.9 31.0 29.4 27.0

8.92 l/set remaining
76 78 79 75 76

0.52 0.50 0.48 0.46 0.44
12.41 12.41 12.41 12.41 12.42

77 74 71 67 9.2
0.32 0.25 0.18 0.09
9.26 9.26 9.26 9.26
1.69 1.20 0.72 0.24
15.6 11.1 6.6 2.2

88 88 85 81 12.4
0.42 0.37 0.28 0.14
12.40 12.41 12.41 12.41
1.84 1.49 0.95 0.33
22.8 18.5 11.8 4.1

86 85 82 78 12.4
0.40 0.35 0.26 0.13

12.40 12.41 12.41 12.42
1.95 1.57 1.01 0.35
24.1 19.5 12.5 4.4

84 84 81 76 12.4
0.40 0.35 0.26 0.13

12.41 12.41 12.42 12.42
1.95 1.58 1.01 0.35
24.2 19.5 12.5 4.4

82 82 79 75 12.4
0.40 0.35 0.26 0.13
12.41 12.42 12.42 12.42
1.95 1.58 1.01 0.35
24.2 19.6 12.5 4.4

80 80 77 73 12.4
0.40 0.35 0.26 0.13

12.41 12.42 12.42 12.43
1.95 1.58 1.01 0.35
24.2 19.6 12.6 4.4

79 79 76 72 12.4
0.41 0.35 0.26 0.13

12.42 12.42 12.43 12.43
* 1.26 2.72 2.83 2.65 2.50 2.37 2.18 1.95 1.58 1.01 0.35



A8-40
W.P. 12.62 12.42 12.42 12.42 12.42 12.42 12.42 12.42 12.43 12.43 12.43
Depth 1.26 2.72 2.83 2.66 2.50 2.37 2.18 1.96 1.58 1.01 0.35
Area 15.6 33.7 35.2 33.0 31.1 29.4 27.1 24.3 19.6 12.6 4.4

KM 207 100.8 ems 8.60 l/set remaining
Cont. 66 71 73 75 76 72 72 76 75 73 69 12.4
Vel. 0.30 0.50 0.52 0.50 0.48 0.46 0.44 0.41 0.35 0.26 0.13
W.P. 12.62 12.43 12.42 12.42 12.42 12.42 12.42 12.42 12.43 12.43 12.44
Depth 1.26 2.72 2.83 2.66 2.51 2.37 2.18 1.96 1.58 1.02 0.35
Area 15.6 33.8 35.2 33.0 31.1 29.5 27.1 24.3 19.7 12.6 4.4

KM 208 101.1 ems 8.45 l/set remaining
Cont. 65 69 72 73 75 70 71 74 74 71 67 12.4
Vel. 0.30 0.51 0.52 0.50 0.48 0.46 0.44 0.41 0.35 0.26 0.13
W.P. 12.62 12.43 12.42 12.42 12.42 12.42 12.43 12.43 12.43 12.44 12.44
Depth 1.26 2.72 2.84 2.66 2.51 2.37 2.19 1.96 1.58 1.02 0.35
Area 15.7 33.8 35.2 33.1 31.2 29.5 27.2 24.3 19.7 12.6 4.4

XM 209 101.3 ems 8.28 l/set remaining
Cont. 58 63 66 69 69 64 70 80 82 82 79 15.2
Vel. 0.21 0.34 0.36 0.39 0.42 0.43 0.44 0.45 0.47 0.46 0.29
W.P. 15.25 15.19 15.19 15.19 15.19 15.19 15.19 15.19 15.19 15.19 15.33
Depth 0.66 1.35 1.46 1.65 1.84 1.94 1.99 2.06 2.16 2.14 1.03
Area 10.0 20.5 22.2 25.0 27.9 29.5 30.2 31.3 32.8 32.4 15.7

KM 210 101.6 ems 8.11 l/set remaining
Cont. 66 70 72 68 65 58 58 56 61 63 65 15.5
Vel. 0.29 0.46 0.45 0.43 0.41 0.38 0.32 0.23 0.22 0.21 0.11
W.P. 15.84 15.55 15.55 15.55 15.55 15.55 15.56 15.56 15.56 15.56 15.56
Depth 1.57 3.16 3.08 2.89 2.71 2.41 1.86 1.13 1.02 0.98 0.34
Area 24.5 49.2 47.9 45.0 42.1 37.5 29.0 17.6 15.9 15.3 5.3

KM 211 101.9 ems 7.96 l/set remaining
Cont. 69 73 75 69 64 60 59 57 58 60 62 17.7
Vel. 0.34 0.52 0.50 0.48 0.43 0.39 0.37 0.37 0.33 0.26 0.13
W.P. 17.83 17.66 17.66 17.66 17.66 17.66 17.66 17.66 17.66 17.67 17'.67
Depth 1.23 2.33 2.21 2.05 1.77 1.53 1.41 1.37 1.16 0.79 0.29
Area 21.7 41.2 39.0 36.3 31.3 27.0 25.0 24.2 20.5 13.9 5.2

KM 212 102.2 ems 7.81 l/set remaining
Cont. 57 61 63 65 67 60 67 67 65 63 60 12.3
Vel. 0.22 0.40 0.48 0.52 0.52 0.48 0.43 0.37 0.33 0.26 0.13
W.P. 12.47 12.37 12.35 12.33 12.33 12.34 12.35 12.34 12.34 12.35 12.36
Depth 0.87 2.17 2.88 3.25 3.25 2.92 2.42 1.95 1.61 1.14 0.41
Area 10.7 26.7 35.5 40.1 40.1 36.1 29.8 24.1 19.9 14.1 5.1

KM 213 102.4 ems 7.66 l/set remaining
Cont. 56 60 62 64 65 58 66 65 64 61 58 12.3
Vel. 0.21 0.38 0.45 0.49 0.49 0.46 0.41 0.35 0.31 0.25 0.13
W.P. 12.47 12.37 12.35 12.34 12.34 12.35 12.35 12.35 12.34 12.36 12.37
Depth 0.92 2.29 3.05 3.44 3.44 3.09 2.56 2.06 1.71 1.21 0.43
Area 11.3 28.3 37.6 42.5 42.4 38.2 31.5 25.5 . 21.0 14.9 5.4

KM 214 102.7 ems 7.51 l/set remaining
Cont. 55 58 61 62 64 57 64 64 62 60 57 12.3
Vel. 0.21 0.38 0.46 0.49 0.49 0.46 0.41 0.35 0.31 0.25 0.13
W.P. 12.48 12.38 12.36 12.35 12.35 12.35 12.36 12.35 12.35 12.36 12.38
Depth 0.92 2.29 3.05 3.45 3.44 3.09 2.56 2.06 1.71 1.21 0.43
Area 11.3 28.3 37.7 42.5 42.4 38.2 31.6 25.5 21.1 14.9 5.3

KM 215 103.0 ems 7.40 l/set remaining
Cont. 59 62 63 63 53 49 47 48 45 47 52 15.2
Vel. 0.39 0.62 0.60 0.57 0.55 0.51 0.46 0.35 0.18 0.17 0.17
W.P. 15.44 15.22 15.22 15.22 15.22 15.22 15.22 15.23 15.24 15.23 15.23
Depth 1.33 2.63 2.50 2.32 2.16 1.95 1.64 1.11 0.39 0.36 0.35
Area 20.3 40.1 38.0 35.3 32.9 29.7 24.9 16.9 5.9 5.4 5.4

KM 216 103.3 ems 7.29 l/set remaining
Cont. 59 62 63 59 53 49 47 45 45 46 51 15.2
Vel. 0.40 0.64 0.62 0.59 0.56 0.52 0.47 0.36 0.18 0.17 0.17
W.P. 15.44 15.22 15.22 15.22 15.22 15.22 15.23 15.24 15.24 15.24 15.24
Depth 1.30 2.57 2.44 2.27 2.11 1.90 1.60 1.09 0.38 0.35 0.35



W.P.
Depth
Area

KM 218
Cont.
Vel.
W.P.
Depth
Area

KM 219
Cont.
Vel.
W.P.
Depth
Area

KM 220
Cont.
Vel.
W.P.
Depth
Area

KM 221
Cont.
Vel.
W.P.
Depth
Area

KM 222
Cont.
Vel.
W.P.
Depth
Area

KM 223
Cont.
Vel.
W.P.
Depth
Area

KM 224
Cont.
Vel.
W.P.
Depth
Area

KM 225
Cont.
Vel.
W.P.
Depth
Area

KM 226
Cont.
Vel.
W.P.
Depth
Area

KM 227
Cont.
Vel.
W.P.
Depth

A8-41
15.45 15.23 15.23 15.23 15.23 15.23 15.23 15.24 15.25 15.24 15.24
1.30 2.58 2.45 2.27 2.11 1.91 1.60 1.09 0.38 0.35 0.35
19.8 39.2 37.2 34.6 32.2 29.0 24.4 16.6 5.9 5.4 5.3

103.9 ems 7.07 l/set remaining
57 59 61 57 51 47 46 43 43 44 49 15.2

0.41 0.64 0.62 0.59 0.56 0.53 0.47 0.36 0.18 0.17 0.17
15.45 15.23 15.23 15.23 15.23 15.23 15.24 15.25 15.25 15.25 15.25
1.30 2.58 2.45 2.27 2.12 1.91 1.60 1.09 0.39 0.36 0.35
19.9 39.3 37.3 34.6 32.2 29.1 24.4 16.6 5.9 5.4 5.3

104.3 ems 6.96 l/set remaining
56 58 60 56 50 46 45 43 42 44 49 15.2

0.41 0.64 0.62 0.59 0.56 0.53 0.47 0.36 0.19 0.18 0.17
15.46 15.24 15.24 15.24 15.24 15.24 15.24 15.25 15.25 15.25 15.25
1.31 2.58 2.45 2.27 2.12 1.91 1.60 1.09 0.39 0.36 0.35
19.9 39.3 37.3 34.7 32.3 29.1 24.4 16.6 5.9 5.5 5.3

104.6 cm8 6.72 l/set remaining
51 53 55 54 46 43 40 44 44 46 48 21.4

0.13 0.24 0.27 0.27 0.25 0.22 0.19 0.13 0.09 0.08 0.05
21.49 21.39 21.37 21.37 21.38 21.37 21.39 21.39 21.37 21.37 21.38
1.57 3.79 4.74 4.81 4.11 3.42 2.64 1.46 0.84 0.78 0.37
33.5 81.1 101.3 102.7 87.8 73.0 56.5 31.2 17.9 16.7 7.8
104.9 ems 6.55 l/set remaining

54 56 51 52 43 43 41 40 37 41 42 21.4
0.18 0.33 0.38 0.38 0.35 0.31 0.26 0.18 0.12 0.12 0.07

21.49 21.40 21.38 21.38 21.39 21.38 21.39 21.39 21.38 21.38 21.38
1.13 2.73 3.41 3.46 2.96 2.46 1.90 1.05 0.60 0.57 0.26
24.1 58.4 72.9 73.9 63.2 52.6 40.7 22.5 12.9 12.1 5.6
105.2 ems 6.38 l/set remaining

52 54 50 50 42 42 39 39 36 39 41 21.4
0.18 0.33 0.38 0.38 0.35 0.31 0.26 0.18 0.12 0.12 0.07

21.50 21.40 21.38 21.38 21.39 21.38 21.40 21.40 21.38 21.38 21.39
1.13 2.73 3.41 3.46 2.96 2.46 1.90 1.05 0.60 0.57 0.26
24.1 58.4 73.0 74.0 63.2 52.6 40.7 22.5 12.9 12.1 5.7
105.6 cm8 6.22 l/set remaining

51 53 48 49 41 41 38 38 35 38 40 21.4
0.18 0.33 0.38 0.39 0.35 0.31 0.26 0.18 0.12 0.12 0.07
21.51 21.41 21.39 21.39 21.40 21.39 21.40 21.40 21.39 21.39 21.39
1.13 2.73 3.41 3.46 2.96 2.46 1.90 1.05 0.61 0.57 0.27
24.2 58.5 73.0 74.0 63.3 52.6 40.7 22.5 13.0 12.2 5.7
105.9 ems 6.07 l/set remaining

49 51 47 47 40 40 37 37 34 37 39 21.4
0.18 0.33 0.38 0.39 0.35 0.31 0.26 0.18 0.12 0.12 0.07

21.51 21.41 21.40 21.39 21.40 21.39 21.41 21.41 21.39 21.39 21.40
1.13 2.73 3.42 3.46 2.96 2.46 1.90 1.05 0.61 0.57 0.27
24.2 58.5 73.1 74.1 63.3 52.7 40.7 22.5 13.0 12.2 5.7
106.2 cm8 5.92 l/set remaining

48 50 46 46 39 39 36 36 33 36 38 21.4
0.19 0.33 0.38 0.39 0.35 0.31 0.26 0.18 0.12 0.12 0.07

21.52 21.42 21.40 21.40 21.41 21.40 21.41 21.42 21.40 21.40 21.40
1.13 2.74 3.42 3.46 2.96 2.46 1.90 1.05 0.61 0.57 0.27
24.2 58.6 73.1 74.1 63.3 52.7 40.7 22.5 13.0 12.2 5.7
106.5 ems 5.77 l/set remaining

46 48 44 45 38 37 35 35 32 35 37 21.4
0.19 0.33 0.38 0.39 0.35 0.31 0.26 0.18 0.12 0.12 0.07

21.52 21.42 21.41 21.40 21.41 21.40 21.42 21.42 21.40 21.40 21.41
1.13 2.74 3.42 3.47 2.96 2.46 1.90 1.05 0.61 0.57 0.27
24.2 58.6 73.2 74.2 63.4 52.7 40.8 22.6 13.1 12.3 5.7
106.8 ems 5.63 l/set remaining

45 47 43 44 37 36 34 34 31 34 36 21.4
0.19 0.33 0.39 0.39 0.35 0.31 0.26 0.18 0.12 -0.12 0.07

21.53 21.43 21.41 21.41 21.42 21.41 21.42 21.43 21.41 21.41 21.41
1.13 2.74 3.42 3.47 2.96 2.47 1.90 1.05 0.61 0.57 0.27



W.P.
Depth
Area

KM 229
Cont.
Vel.
W.P.
Depth
Area

KM 230
Cont.
Vel.
W.P.
Depth
Area

KM 231
Cont.
Vel.
W.P.
Depth
Area

KM 232
Cont.
Vel.
W.P.
Depth
Area

KM 233
Cont.
Vel.
W.P.
Depth
Area

KM 234
Cont.
Vel.
W.P.
Depth
Area

KM 235
Cont.
Vel.
W.P.
Depth
Area

KM 236
Cont.
Vel.
W.P.
Depth
Area

XM 237
Cont.
Vel.
W.P.
Depth
Area

KM 238
Cont.
Vel.
W.P.
Depth

A8-42
21.53 21.43 21.42 21.42 21.42 21.41 21.43 21.43 21.41 21.41 21.42
1.13 2.74 3.42 3.47 2.96 2.47 1.91 1.06 0.61 0.58 0.27
24.3 58.7 73.3 74.3 63.4 52.8 40.8 22.6 13.2 12.3 5.7
107.5 ems 5.35 l/set remaining

43 45 41 41 35 34 32 32 30 32 34 21.4
0.19 0.33 0.39 0.39 0.35 0.31 0.26 0.18 0.13 0.12 0.07

21.54 21.44 21.42 21.42 21.43 21.42 21.43 21.44 21.42 21.42 21.42
1.13 2.74 3.43 3.47 2.96 2.47 1.91 1.06 0.62 0.58 0.27
24.3 58.8 73.4 74.4 63.5 52.9 40.8 22.6 13.2 12.4 5.8
107.8 ems 5.21 l/set remaining

29 32 34 36 38 40 41 41 41 40 38 14.5
0.06 0.13 0.19 0.25 0.30 0.33 0.34 0.35 0.37 0.34 0.19
14.51 14.52 14.52 14.52 14.52 14.50 14.50 14.51 14.50 14.56 14.84
0.25 0.83 1.58 2.40 3.16 3.66 3.82 4.05 4.35 3.80 1.58
3.6 12.1 22.9 34.8 45.9 53.0 55.4 58.8 63.1 55.2 22.9

108.1 ems 5.08 l/set remaining
28 31 33 35 37 39 40 40 40 39 37 14.5

0.06 0.13 0.19 0.25 0.30 0.33 0.34 0.35 0.37 0.34 0.19
14.51 14.52 14.53 14.53 14.52 14.51 14.50 14.51 14.51 14.56 14.84
0.25 0.83 1.58 2.40 3.16 3.66 3.82 4.06 4.35 3.81 1.58
3.6 12.1 22.9 34.8 45.9 53.0 55.5 58.8 63.1 55.2 22.9

108.5 ems 4.95 l/set remaining
28 30 32 34 36 37 39 39 39 38 36 14.5

0.06 0.13 0.19 0.25 0.30 0.33 0.34 0.36 0.37 0.34 0.19
14.52 14.52 14.53 14.53 14.52 14.51 14.51 14.51 14.51 14.56 14.85
0.25 0.83 1.58 2.40 3.16 3.66 3.82 4.06 4.36 3.81 1.58
3.7 12.1 22.9 34.8 45.9 53.0 55.5 58.8 63.2 55.2 22.9

108.8 ems 4.83 l/set remaining
27 30 31 33 35 36 37 38 38 37 35 14.5

0.06 0.13 0.19 0.25 0.30 0.33 0.34 0.36 0.37 0.34 0.19
14.52 14.53 14.53 14.53 14.53 14.51 14.51 14.52 14.51 14.57 14.85
0.25 0.83 1.58 2.40 3.17 3.66 3.83 4.06 4.36 3.81 1.58
3.7 12.1 22.9 34.8 45.9 53.1 55.5 58.9 63.2 55.2 22.9

109.1 ems 4.71 l/set remaining
26 29 30 32 34 35 36 37 36 36 34 14.5

0.06 0.13 0.19 0.25 0.30 0.33 0.34 0.36 0.37 0.34 0.19
14.52 14.53 14.54 14.54 14.53 14.52 14.51 14.52 14.52 14.57 14.85
0.25 0.83 1.58 2.40 3.17 3.66 3.83 4.06 4.36 3.81 1.58
3.7 12.1 22.9 34.8 45.9 53.1 55.5 58.9 63.2 55.2 22.9

109.4 ems 4.59 l/set remaining
25 28 29 31 33 34 35 36 35 35 33 14.5

0.06 0.13 0.19 0.25 0.30 0.'33 0.34 0.36 0.38 0.34 0.19
14.53 14.53 14.54 14.54 14.54 14.52 14.52 14.52 14.52 14.58 14.86
0.25 0.83 1.58 2.40 3.17 3.66 3.83 4.06 4.36 3.81 1.58
3.7 12.1 22.9 34.8 46.0 53.1 55.6 58.9 63.3 55.3 22.9

109.8 ems 4.48 l/set remaining
25 27 29 30 32 33 34 35 34 34 32 14.5

0.06 0.13 0.19 0.25 0.30 0.34 0.35 0.36 0.38 0.34 0.19
14.53 14.54 14.54 14.54 14.54 14.52 14.52 14.53 14.52 14.58 14.86
0.25 0.83 1.58 2.40 3.17 3.66 3.83 4.06 4.36 3.81 1.58
3.7 12.1 22.9 34.9 46.0 53.1 55.6 59.0 63.3 55.3 22.9

110.1 ems 4.36 l/set remaining
24 26 28 29 31 32 33 34 34 33 31 14.5

0.06 0.13 0.19 0.25 0.31 0.34 0.35 0.36 0.38 0.34 0.19
14.53 14.54 14.55 14.55 14.54 14.53 14.53 14.53 14.53 14.58 14.86
0.25 0.83 1.58 2.40 3.17 3.66 3.83 4.06 4.36 3.81 1.58
3.7 12.1 22.9 34.9 46.0 53.2 55.6 59.0 63.3 55.3 22.9

110.4 ems 4.26 l/set remaining
23 26 27 28 30 32 32 33 33 32 30 14.5

0.06 0.13 0.19 0.26 0.31 0.34 0.35 0.36 0.38 0.35 0.19
14.54 14.54 14.55 14.55 14.55 14.53 14.53 14.53 14.53 14.59 14.87
0.25 0.83 1.58 2.40 3.17 3.66 3.83 4.06 4.36 3.81 1.58



W.P.
Depth
Area

KM 240
Cont.
Vel.
W.P.
Depth
Area

KM 241
Cont.
Vel.
W.P.
Depth
Area

KM 242
Cont.
Vel.
W.P.
Depth
Area

KM 243
Cont.
Vel.
W.P.
Depth
Area

KM 244
Cont.
Vel.
W.P.
Depth
Area

KM 245
Cont.
Vel.
W.P.
Depth
Area

KM 246
Cont.
Vel.
W.P.
Depth
Area

KM 247
Cont.
Vel.
W.P.
Depth
Area

KM 248
Cont.
Vel.
W.P.
Depth
Area

KM 249
Cont.
Vel.
W.P.
Depth

14.54 14.55
0.25 0.83
3.7 12.1

111.0 cm8
29 31

0.23 0.40
10.25 9.80
1.39 3.20
13.6 31.2

111.6 ems
29 30

0.20 0.36
10.26 9.80
1.57 3.61
15.4 35.2

112.2 cm8
28 30

0.20 0.36
10.26 9.81
1.58 3.61
15.4 35.2

112.8 ems
27 29

0.20 0.36
10.26 9.81
1.58 3.61
15.4 35.3

113.4 cm8
27 28

0.21 0.36
10.26 9.81
1.58 3.61
15.4 35.3
114.0 cm8

26 27
0.21 0.37
10.26 9.81
1.58 3.61
15.4 35.3

114.6 cm8
25 26

0.21 0.37
10.26 9.81
1.58 3.62
15.4 35.3
115.2 ems

25 26
0.21 0.37
10.27 9.81
1.58 3.62
15.4 35.3
115.8 ems

24 25
0.21 0.37
10.27 9.82
1.58 3.62
15.4 35.4
116.4 cm8

23 24
0.21 0.37
10.27 9.82
1.58 3.62

A8-43
14.56 14.56 14.55 14.54 14.53
1.58 2.40 3.17 3.66 3.83
22.9 34.9 46.0 53.2 55.7

4.07 l/set remaining
32 33 34 34 34

0.44 0.44 0.43 0.42 0.41
9.76 9.76 9.76 9.76 9.76
3.64 3.65 3.54 3.41 3.30
35.6 35.6 34.6 33.3 32.2

3.98 l/set remaining
31 32 33 33 33

0.39 0.39 0.39 0.38 0.37
9.76 9.76 9.76 9.76 9.76
4.12 4.12 4.00 3.86 3.73
40.2 40.2 39.1 37.6 36.4

3.89 l/set remaining
31 31 32 32 32

0.39 0.39 0.39 0.38 0.37
9.76 9.76 9.76 9.76 9.76
4.12 4.12 4.00 3.86 3.73
40.2 40.2 39.1 37.7 36.4

3.80 l/set remaining
30 30 31 31 31

0.40 0.40 0.39 0.38 0.37
9.76 9.76 9.76 9.76 9.76
4.12 4.12 4.01 3.86 3.73
40.2 40.3 39.1 37.7 36.5

3.72 l/set remaining
29 30 30 30 30

0.40 0.40 0.39 0.38 0.37
9.77 9.77 9.77 9.77 9.77
4.12 4.13 4.01 3.86 3.74
40.3 40.3 39.2 37.7 36.5

3.64 l/set remaining
28 29 29 29 29

0.40 0.40 0.39 0.38 0.38
9.77 9.77 9.77 9.77 9.77
4.13 4.13 4.01 3.87 3.74
40.3 40.3 39.2 37.8 36.5

3.56 l/set remaining
27 28 28 29 29

0.40 0.40 0.39 0.39 0.38
9.77 9.77 9.77 9.77 9.77
4.13 4.13 4.01 3.87 3.74
40.3 40.4 39.2 37.8 36.6

3.48 l/set remaining
27 27 28 28 28

0.40 0.40 0.40 0.39 0.38
9.77 9.77 9.77 9.77 9.77
4.13 4.13 4.02 3.87 3.74
40.4 40.4 39.2 37.8 36.6

3.41 l/set remaining
26 27 27 27 27

0.41 0.41 0.40 0.39 0.38
9.77 9.77 9.77 9.77 9.77
4.13 4.14 4.02 3.87 3.75
40.4 40.4 39.3 37.9 36.6

3.33 l/set remaining
25 26 26 26 26

0.41 0.41 0.40 0.39 0.38
9.77 9.77 9.77 9.77 9.77
4.14 4.14 4.02 3.88 3.75

14.54 14.53 14.59 14.87
4.06 4.36 3.81 1.58
59.0 63.4 55.3 22.9

33 32 31 30
0.41 0.39 0.35 0.19
9.76 9.76 9.81 10.04
3.21 3.07 2.52 1.05
31.4 29.9 24.6 10.2

32 31 30 29
0.36 0.35 0.31 0.17
9.76 9.76 9.81 10.04
3.63 3.47 2.05 1.18
35.5 33.8 27.8 11.5

31 30 29 28
0.36 0.35 0.31 0.17
9.76 9.77 9.81 10.04
3.64 3.47 2.85 1.18
35.5 33.9 27.9 11.5

30 30 29 27
0.37 0.35 0.31 0.17
9.76 9.77 9.81 10.05
3.64 3.47 2.86 1.18
35.5 33.9 27.9 11.5

30 29 28 26
0.37 0.36 0.31 0.17
9.77 9.77 9.81 10.05
3.64 3.47 2.86 1.18
35.6 33.9 27.9 11.6

29 28 27 26
0.37 0.36 0.31 0.17
9.77 9.77 9.82 10.05
3.64 3.47 2.86 1.18
35.6 33.9 27.9 11.6

28 27 26 25
0.37 0.36 0.31 0.17
9.77 9.77 9.82 10.05
3.65 3.48 2.86 1.18
35.6 34.0 27.9 11.6

27 27 26 25
0.37 0.36 0.32 0.17
9.77 9.77 9.82 10.05
3.65 3.48 2.86 1.19
35.6 34.0 28.0 11.6

27 26 25 24
0.37 0.36 0.32 0.18
9.77 9.78 9.82 10.06
3.65 3.48 2.86 1.19
35.7 34.0 28.0 11.6

26 25 24 23
0.38 0.36 0.32 0.18
9.77 9.78 9.82 10.06
3.65 3.48 2.87 1.19

9.8

9.8

9.8

9.8

9.8

9.8

9.8

9.8

9 . 8

9.8



W.P.
Depth
Area

KM 251
Cont.
Vel.
W.P.
Depth
Area

KM 252
Cont.
Vel.
W.P.
Depth
Area

KM 253
Cont.
Vel.
W.P.
Depth
Area

KM 254
Cont.
Vel.
W.P.
Depth
Area

KM 255
Cont.
Vel.
W.P.
Depth
Area

KM 256
Cont.
Vel.
W.P.
Depth
Area

KM 257
Cont.
Vel.
W.P.
Depth
Area

KM 258
Cont.
Vel.
W.P.
Depth
Area

KM 259
Cont.
Vel.
W.P.
Depth
Area

KM 260
Cont.
Vel.
W.P.
Depth

A8-44
11.46 11.39 11.39 11.41 11.40 11.39 11.39 11.39 11.43 11.45 11.49
0.49 1.08 1.31 1.69 2.12 2.38 2.54 2.70 2.41 1.59 0.57
5.5 12.3 14.9' 19.2 24.1 27.1 28.9 30.7 27.4 18.1 6.5

117.1 ems 3.24 l/set remaining
lg 20 21 22 23 24 24 24 24 23 22 11.4

0.18 0.30 0.34 0.40 0.47 0.50 0.53 0.55 0.51 0.38 0.20
11.46 11.39 11.39 11.41 11.40 11.39 11.39 11.39 11.43 11.45 11.49
0.70 1.55 1.88 2.43 3.04 3.42 3.65 3.87 3.45 2.28 0.81
7.9 17.6 21.5 27.6 34.7 39.0 41.6 44.1 39.3 25.9 9.3

117.2 ems 3.18 l/set remaining
19 20 21 22 23 23 24 24 23 23 21 11.4

0.18 0.30 0.34 0.40 0.47 0.50 0.53 0.55 0.51 0.38 0.20
11.47 11.39 11.40 11.41 11.40 11.39 11.39 11.39 11.43 11.45 11.49
0.70 1.55 1.89 2.43 3.04 3.42 3.65 3.87 3.45 2.28 0.81
8.0 17.6 21.5 27.6 34.7 39.0 41.6 44.1 39.4 25.9 9.3

117.3 ems 3.12 l/set remaining
18 20 21 21 22 23 23 23 23 22 21 11.4

0.18 0.30 0.34 0.40 0.47 0.50 0.53 0.55 0.51 0.38 0.20
11.47 11.39 11.40 11.41 11.40 11.39 11.39 11.39 11.43 11.46 11.49
0.70 1.55 1.89 2.43 3.04 3.42 3.65 3.88 3.46 2.28 0.81
8.0 17.6 21.5 27.7 34.7 39.0 41.6 44.1 39.4 25.9 9.3

117.4 ems 3.07 l/set remaining
18 19 20 21 22 23 23 23 23 22 21 11.4

0.18 0.30 0.34 0.40 0.47 0.50 0.53 0.55 0.51 0.38 0.20
11.47 11.40 11.40 11.41 11.40 11.39 11.39 11.39 11.44 11.46 11.49
0.70 1.55 1.89 2.43 3.05 3.42 3.65 3.88 3.46 2.28 0.81
8.0 17.7 21.5 27.7 34.7 39.0 41.6 44.2 39.4 25.9 9.3

117.4 cm8 3.02 l/set remaining
18 19 20 20 21 22 23 23 22 21 20 11.4

0.18 0.30 0.34 0.40 0.47 0.50 0.53 0.55 0.51 0.38 0.20
11.47 11.40 11.40 11.41 11.40 11.40 11.40 11.40 11.44 11.46 11.49
0.70 1.55 1.89 2.43 3.05 3.43 3.65 3.88 3.46 2.28 0.81
8.0 17.7 21.5 27.7 34.7 39.0 41.6 44.2 39.4 26.0 9.3

117.5 cm6 2.96 l/set remaining
17 19 20 20 21 22 22 22 22 21 20 11.4

0.18 0.30 0.34 0.40 0.47 0.50 0.53 0.55 0.51 0.38 0.20
11.47 11.40 11.40 11.41 11.40 11.40 11.40 11.40 11.44 11.46 11.50
0.70 1.55 1.89 2.43 3.05 3.43 3.65 3.88 3.46 2.28 0.81
8.0 17.7 21.5 27.7 34.7 39.0 41.6 44.2 39.4 26.0 9.3

117.6 ems 2.91 l/set remaining
17 18 19 20 21 21 22 22 21 21 20 11.4

0.18 0.30 0.34 0.40 0.47 0.50 0.53 0.55 0.51 0.38 0.20
11.47 11.40 11.40 11.41 11.41 11.40 11.40 11.40 11.44 11.46 11.50
0.70 1.55 1.89 2.43 3.05 3.43 3.66 3.88 3.46 2.28 0.81
8.0 17.7 21.5 27.7 34.7 39.1 41.7 44.2 39.4 26.0 9.3

117.7 Cm8 2.86 l/set remaining
17 18 19 19 20 21 21 21 21 20 19 11.4

0.18 0.30 0.34 0.40 0.47 0.50 0.53 0.55 0.51 0.38 0.20
11.47 11.40 11.40 11.42 11.41 11.40 11.40 11.40 11.44 11.46 11.50
0.70 1.56 1.89 2.43 3.05 3.43 3.66 3.88 3.46 2.28 0.81
8.0 17.7 21.6 27.7 34.8 39.1 41.7 44.2 39.5 26.0 9.3

117.8 ems 2.81 l/set remaining
16 18 18 19 20 21 21 21 21 20 19 11.4

0.18 0.30 0.34 0.40 0.47 0.50 0.53 0.55 0.51 0.38 0.20
11.47 11.40 11.40 11.42 11.41 11.40 11.40 11.40 11.44 11.46 11.50
0.70 1.56 1.89 2.43 3.05 3.43 3.66 3.88 3.46 2.28 0.81
8.0 17.7 21.6 27.7 34.8 39.1 41.7 44.3 39.5 26.0 9.3

117.9 cm8 2.74 l/set remaining
19 20 20 21 22 22 22 21 21 20 19 10.9

0.20 0.33 0.34 0.35 0.36 0.37 0.37 0.36 0.32 0.29 0.18
11.28 10.90 10.90 10.90 10.90 10.90 10.90 10.90 10.94 lo.90 11.16
1.69 3.46 3.61 3.76 3.91 4.05 4.12 4.01 3.35 2.80 1.40



W.P. 11.28 10.90 10.90 10.90 10.90 10.90 10.90 10.90
Depth 1.45 2.97 3.10 3.23 3.36 3.48 3.54 3.44
Area 15.8 32.3 33.8 35.2 36.6 37.9 38.5 37.5

KM 262 118.0 ems 2.63 l/set remaining
Cont. 17 18 19 20 21 21 21 21
Vel. 0.24 0.39 0.40 0.41 0.42 0.43 0.43 0.43
W.P. 11.28 10.90 10.90 10.90 10.90 10.90 10.90 10.90
Depth 1.45 2.97 3.10 3.23 3.36 3.48 3.54 3.44
Area 15.8 32.4 33.8 35.2 36.6 37.9 38.6 37.6

KM 263 118.1 ems 2.58 l/set remaining
Cont. 17 18 19 20 20 20 20 20
Vel. 0.24 0.39 0.40 0.41 0.42 0.43 0.43 0.43
W.P. 11.28 10.90 10.90 10.90 10.90 10.90 10.90 10.90
Depth 1.45 2.97 3.10 3.23 3.36 3.48 3.54 3.45
Area 15.8 32.4 33.8 35.2 36.6 37.9 38.6 37.6

KM 264 118.2 cm8 2.53 l/set remaining
Cont. 17 18 19 19 20 20 20 20
Vel. 0.24 0.39 0.40 0.41 0.42 0.43 0.43 0.43
W.P. 11.28 10.90 10.90 10.90 10.90 10.90 10.90 10.91
Depth 1.45 2.97 3.10 3.23 3.36 3.48 3.54 3.45
Area 15.8 32.4 33.8 35.2 36.6 37.9 38.6 37.6

KM 265 118.3 ems 2.44 l/set remaining
Cont. 14 15 16 17 17 18 19 19
Vel. 0.08 0.15 0.18 0.20 0.22 0.23 0.25 0.27
W.P. 18.41 18.38 18.37 18.37 18.37 18.37 18.37 18.37
Depth 0.74 1.81 2.42 2.90 3.24 3.52 3.89 4.39
Area 13.6 33.2 44.4 53.3 59.5 64.6 71.4 80.6

KM 266 118.4 ems 2.37 l/set remaining
Cont. 13 14 15 16 17 15 17 19
Vel. 0.10 0.18 0.22 0.25 0.27 0.29 0.31 0.33
W.P. 18.42 18.38 18.38 18.38 18.38 18.38 18.38 18.38
Depth 0.60 1.47 1.96 2.36 2.63 2.86 3.16 3.57
Area 11.1 27.0 36.1 43.3 48.4 52.5 58.1 65.5

KM 267 118.5 ems 2.30 l/set remaining
Cont. 13 14 15 15 16 14 17 18
Vel. 0.10 0.18 0.22 0.25 0.27 0.29 0.31 0.33
W.P. 18.42 18.39 18.39 18.39 18.39 18.39 18.39 18.39
Depth 0.60 1.47 1.96 2.36 2.63 2.86 3.16 3.57
Area 11.1 27.0 36.1 43.3 48.4 52.6 58.1 65.6

KM 268 118.7 ems 2.24 l/set remaining
Cont. 12 14 14 15 16 14 16 18
Vel. 0.10 0.18 0.22 0.25 0.27 0.29 0.31 0.33
W.P. 18.43 18.40 18.40 18.39 18.39 18.39 18.40 18.40
Depth 0.60 1.47 1.96 2.36 2.63 2.86 3.16 3.57
Area 11.1 27.0 36.1 43.4 48.5 52.6 58.1 65.6

KM 269 118.8 cm8 2.18 l/set remaining
Cont. 12 13 14 15 15 14 16 17
Vel. 0.10 0.18 0.22 0.25 0.27 0.29 0.31 0.33
W.P. 18.44 18.41 18.41 18.40 18.40 18.40 18.40 18.40
Depth 0.60 1.47 1.96 2.36 2.64 2.86 3.16 3.57
Area 11.1 27.0 36.2 43.4 48.5 52.7 58.2 65.7

KM 270 118.9 ems 2.13 l/set remaining
Cont. 15 15 15 13 12 11 10 9
Vel. 0.24 0.40 0.41 0.38 0.35 0.28 0.23 0.17
W.P. 26.07 25.95 25.94 25.94 25.95 25.95 25.94 25.94
Depth 1.48 3.25 3.30 3.03 2.64 1.92 1.34 0.90
Area 38.3 84.3 85.5 78.7 68.4 49.8 34.9 23.5

KM 271 119.1 cm8 2.08 l/set remaining
Cont. 15 16 14 13 12 11 9 8
Vel. 0.27 0.45 0.46 0.43 0.40 0.32 0.25 0.20
W.P. 26.08 25.96 25.95 25.95 25.96 25.96 25.95 25.95
Depth 1.31 2.88 2.92 2.69 2.33 1.70 1.19 0.80

A8-45
10.94 10.90 11.16
2.87 2.40 1.20
31.3 26.2 13.1

20 19 18 10.9
0.38 0.34 0.21

10.94 10.90 11.17
2.87 2.40 1.20
31.3 26.2 13.1

20 19 18 10.9
0.38 0.34 0.21

10.94 10.90 11.17
2.87 2.40 1.21
31.3 26.2 13.1

19 19 18 10.9
0.38 0.34 0.21

10.95 10.90 11.17
2.87 2.40 1.21
31.3 26.2 13.2

19 19 18 18.4
0.26 0.25 0.16

18.38 18.37 18.65
4.19 3.85 1.99
77.0 70.8 36.6

19 19 18 18.4
0.32 0.30 0.20

18.39 18.38 18.66
3.41 3.13 1.62
62.6 57.5 29.7

19 18 18 18.4
0.32 0.30 0.20

18.40 18.39 18.67
3.41 3.13 1.62
62.7 57.6 29.8

18 18 17 18.4
0.32 0.30 0.20

18.41 18.39 18.68
3.41 3.14 1.62
62.7 57.7 29.8

18 17 17 18.4
0.32 0.30 0.20

18.42 18.40 18.68
3.41 3.14 1.62
62.8 57.7 29.8

8 7 7 25.9
0.12 0.08 0.03

25.94 25.94 25.94
0.54 0.25 0.07
13.9 6.5 1.8

7 6 6 26.0
0.14 0.08 0.04

25.95 25.95 25.95
0.47 0.22 0.06



W.P.
Depth
Area

KM 273
Cont.
Vel.
W.P.
Depth
Area

KM 274
Cont.
Vel.
W.P.
Depth
Area

KM 275
Cont.
Vel.
W.P.
Depth
Area

KM 276
Cont.
Vel.
W.P.
Depth
Area

KM 277
Cont.
Vel.
W.P.
Depth
Area

KM 278
Cont.
Vel.
W.P.
Depth
Area

KM 279
Cont.
Vel.
W.P.
Depth
Area

KM 280
Cont.
Vel.
W.P.
Depth
Area

KM 281
Cont.
Vel.
W.P.
Depth
Area

KM 282
Cont.
Vel.
W.P.
Depth

-4
26.09 25.97 25.96 25.96 25.9+%.87 25.96 25.96 25.96 25.96 25.96
1.31 2.88 2.92 2.69 2.33 1.70 1.19 0.80 0.47 0.22 0.06
34.0 74.8 75.8 69.8 60.6 44.1 30.9 20.8 12.3 5.7 1.6

119.3 ems 2.00 l/set remaining
14 15 13 12 11 l0 9 8 7 6 6 26.0

0.27 0.46 0.46 0.44 0.40 0.32 0.25 0.20 0.14 0.08 0.04
26.10 25.98 25.98 25.97 25.98 25.98 25.98 25.97 25.97 25.97 25.97
1.31 2.88 2.92 2.69 2.33 1.70 1.19 0.80 0.47 0.22 0.06
34.0 74.8 75.9 69.8 60.6 44.1 30.9 20.8 12.3 5.7 1.6

119.5 ems 1.96 l/set remaining q
14 15 13 12 11 10 9 a 7 6 6 26.0

0.27 0.46 0.46 0.44 0.40 0.32 0.25 0.20 0.14 0.08 0.04
26.11 25.99 25.99 25.98 25.99 25.99 25.99 25.98 25.98 25.98 25.98
1.31 2.88 2.92 2.69 2.33 1.70 1.19 0.80 0.47 0.22 0.06
34.0 74.9 75.9 69.9 60.6 44.1 30.9 20.8 12.3 5.7 1.6

119.6 ems 1.92 l/set remaining
14 14 12 12 11 10 9 a 6 6 5 26.0

0.27 0.46 0.46 0.44 0.40 0.32 0.26 0.20 0.14 0.08 0.04
26.12 26.00 26.00 25.99 26.00 26.00 26.00 25.99 25.99 25.99 25.99
1.31 2.88 2.92 2.69 2.33 1.70 1.19 0.80 0.47 0.22 0.06
34.1 74.9 76.0 69.9 60.6 44.1 30.9 20.7 12.3 5.7 1.6

119.7 ems 1.88 l/set remaining
13 14 12 11 11 9 8 a 6 6 5 26.0

0.27 0.46 0.46 0.44 0.40 0.32 0.26 0.20 0.14 0.08 0.04
26.14 26.01 26.01 26.00 26.01 26.01 26.01 26.01 26.01 26.00 26.00
1.31 2.88 2.92 2.69 2.33 1.70 1.19 0.80 0.47 0.22 0.06
34.1 75.0 76.0 70.0 60.6 44.1 30.9 20.7 12.2 5.7 1.6

119.9 ems 1.84 l/set remaining
13 14 12 11 10 9 a 7 6 6 5 26.0

0.27 0.46 0.46 0.44 0.40 0.32 0.26 0.20 0.14 0.08 0.04
26.15 26.02 26.02 26.01 26.02 26.02 26.02 26.02 26.02 26.01 26.01
1.31 2.88 2.92 2.69 2.33 1.69 1.19 0.80 0.47 0.22 0.06
34.1 75.0 76.1 70.0 60.6 44.1 30.9 20.7 12.2 5.7 1.6

120.0 cm8 1.80 l/set remaining
13 13 12 11 10 9 8 7 6 6 5 26.0

0.27 0.46 0.46 0.44 0.40 0.32 0.26 0.20 0.14 0.08 0.04
26.16 26.03 26.03 26.02 26.03 26.03 26.03 26.03 26.03 26.03 26.02
1.31 2.88 2.92 2.69 2.33 1.69 1.19 0.80 0.47 0.22 0.06
34.2 75.1 76.1 70.1 60.6 44.1 30.8 20.7 12.2 5.7 1.6

120.1 ems 1.77 l/set remaining
13 13 11 11 10 9 8 7 6 5 5 26.0

0.27 0.46 0.46 0.44 0.40 0.32 0.26 0.20 0.14 0.08 0.04
26.17 26.04 26.04 26.04 26.04 26.04 26.04 26.04 26.04 26.04 26.04
1.31 2.89 2.93 2.69 2.33 1.69 1.18 0.80 0.47 0.22 0.06
34.2 75.1 76.2 70.1 60.7 44.1 30.8 20.7 12.2 5.7 1.6

120.3 cm8 1.76 l/set remaining
10 11 11 11 10 9 9 9 9 9 9 7.4

0.96 1.75 1.83 1.65 1.36 1.03 0.75 0.59 0.44 0.30 0.15
8.49 7.46 7.42 7.50 7.50 7.50 7.43 7.42 7.42 7.42 7.42
1.42 3.10 3.30 2.86 2.12 1.39 0.85 0.58 0.38 0.21 0.07
10.5 23.0 24.5 21.2 15.8 10.3 6.3 4.3 2.8 1.5 0.5

120.4 ems 1.74 l/set remaining
10 10 10 11 10 10 10 10 10 9 9 7.4

0.66 1.20 1.25 1.13 0.93 0.70 0.51 0.40 0.30 0.20 0.10
8.50 7.46 7.42 7.50 7.50 7.50 7.44 7.43 7.43 7.42 7.42
2.07 4.52 4.80 4.16 3.09 2.02 1.24 0.85 0.55 0.30 0.10
15.4 33.5 35.6 30.9 22.9 15.0 9.2 6.3 4.1 2.2 0.7

120.5 ems 1.73 l/set remaining
10 10 10 10 10 10 9 10 10 9 9 7.4

0.66 1.20 1.25 1.13 0.93 0.70 0.52 0.40 0.30 0.20 0.10
8.50 7.46 7.43 7.50 7.50 7.50 7.44 7.43 7.43 7.43 7.43
2.07 4.52 4.80 4.16 3.09 2.02 1.24 0.85 0.55 0.30 0.10



A8-47
W.P. 8.50 7.47 7.43 7.50 7.50 7.50 7.44
Depth 2.07 4.52 4.80 4.16 3.09 2.02 1.24
Area 15.4 33.6 35.7 30.9 23.0 15.0 9.2

KM 284 120.8 ems 1.70 l/set remaining
Cont. 10 10 10 10 10 9 9
Vel. 0.66 1.20 1.25 1.13 0.93 0.71 0.52
W.P. 8.50 7.47 7.43 7.51 7.51 7.51 7.44
Depth 2.07 4.52 4.80 4.16 3.09 2.02 1.24
Area 15.4 33.6 35.7 30.9 23.0 15.0 9.2

KM 285 120.9 ems 1.69 l/set remaining
Cont. 10 10 10 10 9 9 9
Vel. 0.66 1.20 1.26 1.14 0.93 0.71 0.52
W.P. 8.51 7.47 7.43 7.51 7.51 7.51 7.45
Depth 2.07 4.53 4.80 4.16 3.09 2.02 1.24
Area 15.4 33.6 35.7 30.9 23.0 15.0 9.2

KM 286 121.1 ems 1.67 l/set remaining
Cont. 9 10 10 10 9 9 9
Vel. 0.66 1.20 1.26 1.14 0.93 0.71 0.52
W.P. 8.51 7.47 7.44 7.51 7.51 7.51 7.45
Depth 2.07 4.53 4.80 4.16 3.09 2.01 1.24
Area 15.4 33.7 35.7 30.9 23.0 15.0 9.2

KM 287 121.2 cm8 1.66 l/set remaining
Cont. 9 10 10 10 9 9 9
Vel. 0.66 1.21 1.26 1.14 0.93 0.71 0.52
W.P. 8.51 7.48 7.44 7.51 7.51 7.51 7.45
Depth 2.07 4.53 4.81 4.16 3.09 2.01 1.24
Area 15.4 33.7 35.7 31.0 23.0 15.0 9.2

KM 288 121.3 ems 1.64 l/set remaining
Cont. 9 10 10 10 9 9 9
Vel. 0.66 1.21 1.26 1.14 0.94 0.71 0.52
W.P. 8.52 7.48 7.44 7.52 7.52 7.52 7.45
Depth 2.07 4.53 4.81 4.16 3.09 2.01 1.24
Area 15.4 33.7 35.7 31.0 23.0 15.0 9.2

KM 289 121.5 ems 1.63 l/set remaining
Cont. 9 9 10 10 9 9 9
Vel. 0.66 1.21 1.26 1.&4 0.94 0.71 0.52
W.P. 8.52 7.48 7.44 7.52 7.52 7.52 7.46
Depth 2.07 4.53 4.81 4.16 3.09 2.01 1.24
Area 15.4 33.7 35.8 31.0 23.0 15.0 9.2

KM 290 121.6 cm6 1.58 l/set remaining
Cont. 10 10 11 11 11 11 11
Vel. 0.13 0.24 0.28 0.31 0.30 0.27 0.24
W.P. 9.64 8.70 8.67 8.59 8.61 8.66 8.66
Depth 3.19 7.40 9.33 10.43 10.14 8.81 7.12
Area 27.4 63.5 80.1 89.5 87.1 75.7 61.1

KM 291 121.7 ems 1.55 l/set remaining
Cont. 10 10 10 11 11 11 10
Vel. 0.19 0.36 0.42 0.45 0.44 0.40 0.35
W.P. 9.64 8.70 8.67 8.59 8.61 8.66 8.56
Depth 2.19 5.09 6.41 7.17 6.97 6.06 4.89
Area 18.8 43.7 55.0 61.5 59.8 52.0 42.0

KM 292 121.9 cm8 1.51 l/set remaining
Cont. 10 10 10 10 10 10 10
Vel. 0.19 0.36 0.42 0.45 0.44 0.40 0.35
W.P. 9.64 8.70 8.68 8.59 8.61 8.66 8.66
Depth 2.19 5.09 6.41 7.17 6.97 6.06 4.90
Area 18.8 43.7 55.0 61.5 59.9 52.0 42.0

KM 293 122.0 ems 1.48 l/set remaining
Cont. 9 10 10 10 10 10 10
Vel. 0.19 0.36 0.42 0.45 0.44 0.40 0.35
W.P. 9.64 8.70 8.68 8.59 8.61 8.67 8.67
Depth 2.19 5.09 6.41 7.17 6.97 6.06 4.90

7.43 7.43 7.43 7.43
0.85 0.55 0.30 0.10
6.3 4.1 2.2 0.7

10 9 9 9
0.40 0.30 0.21 0.10
7.43 7.43 7.43 7.43
0.85 0.55 0.30 0.10
6.3 4.1 2.2 0.7

7.4

7.4

7.4

7.4

7.4

7.4

8.6

8.6

8.6

8.6

10 9 9 8
0.40 0.30 0.21 OllO
7.44 7.44 7.43 7.43
0.85 0.55 0.30 0.10
6.3 4.1 2.3 0.8

10 9 9 8
0.40 0.30 0.21 0.10
7.44 7.44 7.44 7.44
0.85 0.55 0.30 0.10
6.3 4.1 2.3 0.8

9 9 9 8
0.40 0.30 0.21 0.10
7.44 7.44 7.44 7.44
0.85 0.55 0.30 0.10
6.3 4.1 2.3 0.8

9 9 9 8
0.40 0.30 0.21 0.10
7.44 7.44 7.44 7.44
0.85 0.55 0.30 0.10
6.3 4.1 2.3 0.8

9 9 9 8
0.40 0.30 0.21 0.10
7.45 7.45 7.44 7.44
0.85 0.55 0.30 0.10
6.3 4.1 2.3 0.8

11 10 10 10
0.20 0.16 0.11 0.06
8.66 8.65 8.65 8.65
5.46 3.88 2.33 0.78
46.9 33.3 20.0 6.7

10 10 10 9
0.29 0.23 0.17 0.08
8.66 8.65 8.65 8.65
3.75 2.66 1.61 0.54
32.2 22.9 13.8 4.6

10 10 9 9
0.29 0.23 0.17 0.08
8.66 8.65 8.65 8.65
3.75 2.67 1.61 0.54
32.2 22.9 13.8 4.6

10 9 9 9
0.29 0.23 0.17 0.08
8.66 8.65 8.65 8.65
3.76 2.67 1.61 0.54



A8-48
8.60 8.59 8.61 8.67 8.67
6.42 7.17 6.98 6.06 4.90
55.1 61.6 59.9 52.1 42.1

1.42 l/set remaining
9 10 10 10 9

0.42 0.45 0.44 0.40 0.35
8.68 8.59 8.62 8.67 0.67
6.42 7.18 6.98 6.07 4.90
55.1 61.6 60.0 52.1 42.1

1.39 l/set remaining
9 9 9 9 9

0.42 0.45 0.44 0.40 0.35
8.68 8.59 8.62 0.67 8.67
6.42 7.18 6.98 6.07 4.91
55.2 61.7 60.0 52.1 42.1

1.36 1/set remaining
9 9 9 9 9

0.42 0.45 0.44 0.40 0.35
8.68 8.60 8.62 0.67 0.67
6.43 7.18 6.99 6.07 4.91
55.2 61..7 60.0 52.2 42.2

1.33 l/set remaining
9 9 9 9 9

0.42 0.45 0.44 0.40 0.35
8.68 8.60 8.62 8.67 8.67
6.43 7.19 6.99 6.07 4.91
55.2 61.8 60.1 52.2 42.2

1.30 l/set remaining
9 9 9 9 9

0.42 0.45 0.44 0.40 0.35
8.68 8.60 8.62 8.67 8.67
6.43 7.19 6.99 6.08 4.91
55.3 61.8 60.1 52.2 42.2

1.25 1/set remaining
a 8 8 9 9

0.17 0.16 0.17 0.19 0.22
33.76 33.76 33.76 33.76 33.77
1.64 1.49 1.63 1.96 2.52
55.4 50.4 55.0 66.0 84.9

1.20 l/set remaining
7 a 8 8 8

0.17 0.16 0.17 0.19 0.22
33.76 33.76 33.76 33.76 33.77
1.64 1.49 1.63 1.96 2.52
55.4 50.4 55.0 66.0 85.0

1.15 1/set remaining
7 7 8 8 8

0.17 0.16 0.17 0.19 0.22
33.76 33.76 33.76 33.76 33.77
1.64 1.50 1.63 1.96 2.52
55.4 50.5 55.0 66.1 85.0

1.11 1/set remaining
7 7 7 a 8

0.17 0.16 0.17 0.19 0.22
33.76 33.76 33.76 33.76 33.77
1.64 1.50 1.63 1.96 2.52
55.5 50.5 55.1 66.1 85.1

1.07 l/set remaining
6 7 7 7 7

0.17 0.16 0.17 0.19 0.22
33.76 33.76 33.76 33.76 33.77
1.64 1.50 1.63 1.96 2.52

8.66 8.65 8.65 8.66
3.76 2.67 1.61 0.54
32.3 22.9 13.8 4.6

W.P. 9.65 0.70
Depth 2.20 5.09
Area 18.9 43.7

KM 295 122.3 ems
Cont. 9 9
Vel. 0.19 0.36
W.P. 9.65 0.70
Depth 2.20 5.10
Area 18.9 43.8

KM 296 122.4 ems
Cont. 9 9
Vel. 0.19 0.36
W.P. 9.65 8.70
Depth 2.20 5.10
Area 18.9 43.8

KM 297 122.5 ems
Cont. 9 9
V81. 0.19 0.36
W.P. 9.65 8.71
Depth 2.20 5.10
Area 18.9 43.8

KM 298 122.7 cm8
Cont. a 9
V81. 0.19 0.36
W.P. 9.66 8.71
Depth 2.20 5.10
Area 18.9 43.9

KM 299 122.8 ems
Cont. 8 8
V81. 0.19 0.36
W.P. 9.66 8.71
Depth 2.20 5.11
Area 18.9 43.9

KM 300 123.0 ems
Cont. 8 a
Vel. 0.11 0.17
W.P. 33.80 33.76
Depth 0.83 1.67
Area 20.2 56.3

KM 301 123.1 ems
Cont. 7 8
V81. 0.11 0.17
W.P. 33.80 33.76
Depth 0.84 1.67
Area 28.2 56.4

KM 302 123.2 ems
Cont. 7 7
V81. 0.11 0.17
W.P. 33.80 33.76
Depth 0.84 1.67
Area 20.2 56.4

KM 303 123.4 ems
Cont. 7 7
Vel. 0.11 0.17
W.P. 33.80 33.76
Depth 0.84 1.67
Area 28.2 56.5

KM 304 123.5 ems
Cont. 6 7
V81. 0.11 0.17
W.P. 33.80 33.76
Depth 0.84 1.67

9 9 9 0
0.29 0.23 0.17 0.08
8.66 8.65 8.65 8.66
3.76 2.67 1.61 0.54
32.3 23.0 13.9 4.7

8.6

0.6

8.6

0.6

8.6

33.8

33.8

33.8

33.8

33.8

9 9 9 a
0.29 0.23 .0.17 0.08
0.66 8.66 8.66 8.66
3.76 2.67 1.62 0.54
32.3 23.0 13.9 4.7

9 9 a a
0.29 0.23 0.17 0.08
8.66 0.66 8.66 8.66
3.77 2.68 1.62 0.54
32.4 23.0 13.9 4.7

9 a a
0.29 0.23 b.17

0
0.08

8.67 8.66 8.66 8.66
3.77 2.68 1.62 0.55
32.4 23.0 13.9 4.7

9 8 8 8
0.29 0.24 0.17 0.08
8.67 8.66 8.66 8.66
3.77 2.68 1.62 0.55
32.4 23.0 13.9 4.7

9 9 1 0 10
0.25 0.25 0.21 0.11
33.76 33.76 33.70 33.80
3.07 3.05 2.29 0.81

103.5 102.9 77.4 27.3

9 9 9 10
0.25 0.25 0.21 0.11

33.76 33.76 33.78 33.80
3.07 3.05 2.29 0.81

103.5 102.9 77.4 27.3

a 0 9 9
0.25 0.25 0.21 0.11

33.76 33.76 33.79 33.80
3.07 3.05 2.29 0.81

103.6 103.0 77.5 27.3

8 8 9 9
0.25 0.25 0.21 0.11

33.76 33.76 33.79 33.80
3.07 3.05 2.30 0.81

103.6 103.0 77.5 27.3

a a 8 9
0.25 0.25 0.21 0.11

33.76 33.76 33.79 33.80
3.07 3.05 2.30 0.81



A8-49

W.P. 33.80 33.76 33.76 33.76 33.76 33.76 33.77 33.76 33.76 33.79 33.80
Depth 0.84 1.67 1.65 1.50 1.63 1.96 2.52 3.07 3.05 2.30 0.81
Area 28.3 56.5 55.6 50.6 55.2 66.2 85.2 103.7 103.1 77.6 27.4

KM 306 123.8 ems 0.99 l/set remaining
Cont. 6 6 6 6 6 7 7 7 7 8 8 33.0
Vel. 0.11 0.17 0.17 0.16 0.17 0.19 0.22 0.26 0.25 0.21 0.11
W.P. 33.80 33.76 33.76 33.76 33.77 33.76 33.78 33.76 33.76 33.79 33.80
Depth 0.84 1.68 1.65 1.50 1.64 1.96 2.52 3.07 3.06 2.30 0.81

Area 28.3 56.6 55.6 50.6 55.2 66.3 85.2 103.8 103.2 77.7 27.4
KM 307 123.9 ems 0.95 l/set remaining

Cont. 6 6 6 6 6 7 7 7 7 7 0 33.8
Vel. 0.11 0.17 0.17 0.16 0.17 0.19 0.22 0.26 0.25 0.21 0.11
W.P. 33.80 33.76 33.76 33.76 33.77 33.76 33.78 33.76 33.76 33.79 33.80
Depth 0.84 1.68 1.65 1.50 1.64 1.96 2.53 3.07 3.06 2.30 0.81
Area 28.3 56.6 55.6 50.7 55.3 66.3 85.3 103.8 103.2 77.7 27.4

KM 308 124.0 cm8 0.91 l/set remaining
Cont. 5 6 5 6 6 6 6 6 7 7 7 33.8
Vel. 0.11 0.17 0.17 0.16 0.17 0.19 0.22 0.26 0.25 0.21 0.11
W.P. 33.80 33.76 33.76 33.76 33.77 33.76 33.78 33.76 33.76 33.79 33.80

mP- 0.84 1.68 1.65 1.50 1.64 1.96 2.53 3.08 3.06 2.30 0.81
Area 28.3 56.7 55.7 50.7 55.3 66.3 85.3 103.8 103.2 77.7 27.5

KM 309 124.2 ems 0.88 l/set remaining
Cont. 5 6 5 6 6 6 6 6 6 7 7 33.8
Vel. 0.11 0.17 0.17 0.16 0.17 0.19 0.22 0.26 0.25 0.21 0.11
W.P. 33.81 33.76 33.76 33.76 33.77 33.76 33.78 33.76 33.76 33.79 33.80
Depth 0.84 1.68 1.65 1.50 1.64 1.97 2.53 3.08 3.06 2.30 0.81
Area 28.4 56.7 55.7 50.8 55.3 66.4 85.4 103.9 103.3 77.8 27.5

KM 310 124.3 ems 0.84 l/set remaining
Cont. 5 5 5 5 5 6 6 6 6 7 7 33.8
Vel. 0.11 0.17 0.17 0.16 0.17 0.19 0.22 0.26 0.25 0.21 0.11
W.P. 33.81 33.76 33.76 33.77 33.77 33.77 33.78 33.76 33.77 33.79 33.80
Depth 0.84 1.68 1.65 1.50 1.64 1.97 2.53 3.08 3.06 2.31 0.81
Area 28.4 56.8 55.8 50.8 55.4 66.4 85.4 103.9 103.3 77.8 27.5



8D - SCENARIO X4



A8-50

Spill site: River Km 119 E Spill rate 16.67 l/s
CONCENTRATION ppm, VELOCITY m/s, WETTED PERIMETER m, DEPTH m, AREA m2

River
KM

KM 119
Cont.
Vel.
W.P.
Depth
Area

KM 119.1
Vel.
W.P.
WPth
Area

KM 119.2
Vel.
W.P.
Depth
Area

KM 119.3
Vel.
W.P.
Depth
Area

KM 119.4
Vel.

West East Panel
Bank Bank Width

1 2 3 4 5 6 7 a 9 10 11 (m)
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
122.7 ems 16.67 l/set remaining

0 0 0
0.32 0.58 0.65
6.35 6.12 6.08
1.32 3.16 3.68
8.0 19.2 22.4
113 117 121

0.32 0.58 0.65
6.35 6.12 6.08
1.32 3.16 3.68
8.0 19.2 22.4
121 125 128

0.32 0.58 0.65
6.35 6.12 6.08
1.32 3.16 3.68
8.0 19.2 22.4
121 125 128

0.32 0.58 0.65
6.35 6.12 6.08
1.32 3.16 3.68
8.0 19.2 22.4
121 125 128

0.32 0.58 0.65

0 0
0.65 0.65
6.08 6.08
3.68 3.68
22.4 22.4
125 128

0.65 0.65
6.08 6.08
3.68 3.68
22.4 22.4
130 132
0.65 0.65
6.08 6.08
3.68 3.68
22.4 22.4
131 132

0.65 0.65
6.08 6.08
3.68 3.68
22.4 22.4
131 132

0.65 0.65

0 0 0 0 0
0.65 0.65 0.65 0.65 0.58
6.08 6.08 6.08 6.08 6.12
3.68 3.68 3.68 3.68 3.16
22.4 22.4 22.4 22.4 19.2
131 133 135 136 137

0.65 0.65 0.65 0.65 0.58
6.08 6.08 6.08 6.08 6.12
3.68 3.68 3.68 3.68 3.16
22.4 22.4 22.4 22.4 19.2
132 132 131 129 126

0.65 0.65 0.65 0.65 0.58
6.08 6.08 6.08 6.08 6.12
3.68 3.68 3.68 3.68 3.16
22.4 22.4 22.4 22.4 19.2
132 132 131 128 125

0.65 0.65 0.65 0.65 0.58
6.08 6.08 6.08 6.08 6.12
3.68 3.68 3.68 3.68 3.16
22.4 22.4 22.4 22.4 19.2
132 132 131 128 125

0.65 0.65 0.65 0.65 0.58

6 5 0 9
0.32
6.35
1.32
8.0
136

0.32
6.35
1.32
8.0
122

0.32
6.35
1.32
8.0
121

0.32
6.35
1.32
8.0
121

0.32

6.1

6.1

6.1

6.1

6.1



A8-5 1
0.65 0.65 0.65 0.65 0.65
6.08 6.08 6.08 6.08 6.08
3.68 '3.68 3.68 3.68 3.68
22.4 22.4 22.4 22.4 22.4
128 131 132 132 132

0.65 0.65 0.65 0.65 0.65
6.08 6.08 6.08 6.08 6.08
3.68 3.68 3.68 3.68 3.68
22.4 22.4 22.4 22.4 22.4
128 131 132 132 132

0.65 0.65 0.65 0.65 0.65
6.08 6.08 6.08 6.08 6.08
3.68 3.68 3.68 3.68 3.68
22.4 22.4 22.4 22.4 22.4
128 131 132 132 132

0.65 0.65 0.65 0.65 0.65
6.08 6.08 6.08 6.08 6.08
3.68 3.68 3.68 3.68 3.68
22.4 22.4 22.4 22.4 22.4
128 131 132 132 132

0.65 0.65 0.65 0.65 0.65
6.08 6.08 6.08 6.08 6.08
3.68 3.68 3.68 3.68 3.68
22.4 22.4 22.4 22.4 22.4

16.67 l/set remaining
128 131 132 132 132

0.65 0.65 0.65 0.65 0.65
6.08 6.08 6.08 6.08 6.08
3.68 3.68 3.68 3.68 3.68
22.4 22.4 22.4 22.4 22.4

16.67 l/set remaining
126 129 131 132 132

0.95 0.95 0.95 0.95 0.95
6.09 6.09 6.09 6.09 6.09
2.54 2.54 2.54 2.54 2.54
15.5 15.5 15.5 15.5 15.5

16.67 l/set remaining
125 128 131 131 131

0.95 0.95 0.95 0.95 0.95
6.09 6.09 6.09 6.09 6.09
2.54 2.54 2.54 2.54 2.54
15.5 15.5 15.5 15.5 15.5

16.67 l/set remaining
124 128 130 131 130

0.96 0.96 0.96 0.96 0.96
6.09 6.09 6.09 6.09 6.09
2.55 2.55 2.55 2.55 2.55
15.5 15.5 15.5 15.5 15.5

16.67 l/set remaining
124 127 129 130 129

0.96 0.96 0.96 0.96 0.96
6.09 6.09 6.09 6.09 6.09
2.55 2.55 2.55 2.55 2.55
15.5 15.5 15.5 15.5 15.5

16.67 l/set remaining
123 126 128 129 129

0.97 0.97 0.97 0.97 0.97
6.09 6.09 6.09 6.09 6.09
2.55 2.55 2.55 2.55 2.55
15.5 15.5 15.5 15.5 15.5

16.67 l/set remaining
122 126 128 128 128

Vel. 0.32 0.58
W.P. 6.35 6.12
Depth 1.32 3.16

Area 8.0 19.2
KM 119.6 121 125

Vel. 0.32 0.58
W.P. 6.35 6.12
Depth 1.32 3.16
Area 8.0 19.2

KM 119.7 121 125
Vel. 0.32 0.58
W.P. 6.35 6.12
Depth 1.32 3.16
Area 8.0 19.2

KM 119.8 121 125
Vel. 0.32 0.58
W.P. 6.35 6.12
Depth 1.32 3.16
Area 8.0 19.2

KM 119.9 121 125
Vel. 0.32 0.58
W.P. 6.35 6.12
Depth 1.32 3.16
Area 8.0 19.2

KM 120 122.7 ems
Cont. 121 125
Vel. 0.32 0.58
W.P. 6.35 6.12
Depth 1.32 3.16
Area 8.0 19.2

KM 121 124.1 ems
Cont. 116 122
Vel. 0.47 0.85
W.P. 6.35 6.13
Depth 0.91 2.18
Area 5.6 13.3

KM 122 124.9 ems
Cont. 116 121
Vel. 0.47 0.86
W.P. 6.35 6.13
Depth 0.91 2.18
Area 5.6 13.3

KM 123 125.6 ems
Cont. 115 120
Vel. 0.47 0.86
W.P. 6.36 6.13
Depth 0.91 2.19
Area 5.6 13.3

KM 124 126.3 cm8
Cont. 114 119
Vel. 0.47 0.86
W.P. 6.36 6.13
Depth 0.91 2.19
Area 5.6 13.3

KM 125 127.0 ems
Cont. 113 119
Vel. 0.47 0.87
W.P. 6.36 6.13
Depth 0.91 2.19
Area 5.6 13.3

KM 126 127.8 ems
Cont. 113 118

0.65 0.65 0.58 0.32
6.08 6.08 6.12 6.35
3.68 3.68 3.16 1.32
22.4 22.4 19.2 8.0
131 128 125 121

0.65 0.65 0.58 0.32
6.08 6.08 6.12 6.35
3.68 3.68 3.16 1.32
22.4 22.4 19.2 8.0
131 128 125 121

0.65 0.65 0.58 0.32
6.08 6.08 6.12 6.35
3.68 3.68 3.16 1.32
22.4 22.4 19.2 8.0
131 128 125 121

0.65 0.65 0.58 0.32
6.08 6.08 6.12 6.35
3.68 3.68 3.16 1.32
22.4 22.4 19.2 8.0
131 128 125 121

0.65 0.65 0.58 0.32
6.08 6.08 6.12 6.35
3.68 3.68 3.16 1.32
22.4 22.4 19.2 8.0

6.1

6.1

6.1

6.1

131 128 125 121
0.65 0.65 0.58 0.32
6.08 6.08 6.12 6.35
3.68 3.68 3.16 1.32
22.4 22.4 19.2 8.0

6.1

130 127 122 117
0.95 0.95 0.85 0.47
6.09 6.09 6.13 6.35
2.54 2.54 2.18 0.91
15.5 15.5 13.3 5.6

6.1

129 126 122 117
0.95 0.95 0.86 0.47
6.09 6.09 6.13 6.35
2.54 2.54 2.18 0.91
15.5 15.5 13.3 5.6

6.1

128 125 121 116
0.96 0.96 0.86 0.47
6.09 6.09 6.13 6.36
2.55 2.55 2.19 0.91
15.5 15.5 13.3 5.6

6.1

128 124 120 115
0.96 0.96 0.86 0.47
6.09 6.09 6.13 6.36
2.55 2.55 2.19 0.91
15.5 15.5 13.3 5.6

6.1

127 124 120 114
0.97 0.97 0.87 0.47
6.09 6.09 6.13 6.36
2.55 2.55 2.19 0.91
15.5 15.5 13.3 5.6

6.1

126 123 119 114 6.1



KM 127 128.5 ems
Cont. 112 117
Vel. 0.48 0.88
W.P. 6.36 6.14
Depth 0.91 2.19
Area 5.6 13.4

KM 128 129.2 ems
Cont. 111 117
Vel. 0.48 0.88
W.P. 6.36 6.14
Depth 0.91 2.19
Area 5.6 13.4

KM 129 130.0 ems
Cont. 111 116
Vel. 0.48 0.88
W.P. 6.37 6.14
Depth 0.91 2.19
Area 5.6 13.4

KM 130 130.7 ems
Cont. 110 115
Vel. 0.48 0.89
W.P. 6.37 6.14
Depth 0.91 2.20
Area 5.6 13.4

KM 131 131.4 ems
Cont. 109 114
Vel. 0.49 0.89
W.P. 6.37 6.14
Depth 0.92 2.20
Area 5.6 13.4

KM 132 132.2 ems
Cont. 109 114
Vel. 0.49 0.90
W.P. 6.37 6.15
Depth 0.92 2.20
Area 5.6 13.4

KM 133 132.9 ems
Cont. 108 113
Vel. 0.49 0.90
W.P. 6.37 6.15
Depth 0.92 2.20
Area 5.6 13.4

KM 134 133.6 ems
Cont. 107 112
Vel. 0.49 0.90
W.P. 6.37 6.15
Depth 0.92 2.20
Area 5.6 13.4

KM 135 134.4 ems
Cont. 107 112
Vel. 0.49 0.91
W.P. 6.38 6.15
Depth 0.92 2.20
Area 5.6 13.5

KM 136 135.1 ems
Cont. 106 111
Vel. 0.50 0.91
W.P. 6.38 6.15
Depth 0.92 2.21
Area 5.6 13.5

KM 137 135.8 ems

A8-52
16.66 l/set remaining

122 125 127 128 127
0.98 0.98 0.98 0.98 0.98
6.09 6.09 6.09 6.09 6.09
2.56 2.56 2.56 2.56 2.56
15.6 15.6 15.6 15.6 15.6

16.66 l/set remaining
121 124 126 127 127

0.98 0.98 0.98 0.98 0.98
6.10 6.10 6.10 6.10 6410
2.56 2.56 2.56 2.56 2.56
15.6 15.6 15.6 15.6 15.6

16.66 l/set remaining
120 123 126 126 126

0.98 0.98 0.98 0.98 0.98
6.10 6.10 6.10 6.10 6.10
2.56 2.56 2.56 2.56 2.56
15.6 15.6 15.6 15.6 15.6

16.66 l/set remaining
120 123 125 126 125

0.99 0.99 0.99 0.99 0.99
6.10 6.10 6.10 6.10 6.10
2.56 2.56 2.56 2.56 2.56
15.6 15.6 15.6 15.6 15.6

16.66 l/set remaining
119 122 124 125 124

0.99 0.99 0.99 0.99 0.99
6.10 6.10 6.10 6.10 6.10
2.57 2.57 2.57 2.57 2.57
15.7 15.7 15.7 15.7 15.7

16.66 l/set remaining
118 121 124 124 124

1.00 1.00 1.00 1.00 1.00
6.10 6.10 6.10 6.10 6.10
2.57 2.57 2.57 2.57 2.57
15.7 15.7 15.7 15.7 15.7

16.66 l/set remaining
117 121 123 124 123

1.00 1.00 1.00 1.00 1.00
6.10 6.10 6.10 6.10 6.10
2.57 2.57 2.57 2.57 2.57
15.7 15.7 15.7 15.7 15.7

16.66 l/set remaining
117 120 122 123 122
1.01 1.01 1.01 1.01 1.01
6.10 6.10 6.10 6.10 6.10
2.57 2.57 2.57 2.57 2.57
15.7 15.7 15.7 15.7 15.7

16.66 l/set remaining
116 119 122 122 122

1.01 1.01 1.01 1.01 1.01
6.11 6.11 6.11 6.11 6.11
2.58 2.58 2.58 2.58 2.58
15.7 15.7 15.7 15.7 15.7

16.66 l/set remaining
116 119 121 122 121

1.02 1.02 1.02 1.02 1.02
6.11 6.11 6.11 6.11 6.11
2.58 2.58 2.58 2.58 2.58
15.7 15.7 15.7 15.7 15.7

16.66 l/set remaining

125 122 118 113 6.1
0.98 0.98 0.88 0.48
6.09 6.09 6.14 6.36
2.56 2.56 2.19 0.91
15.6 15.6 13.4 5.6

125 122 117 112 6.1
0.98 0.98 0.88 0.48
6.10 6.10 6.14 6.36
2.56 2.56 2.19 0.91
15.6 15.6 13.4 5.6

124 121 117 112 6.1
0.98 0.98 0.88 0.48
6.10 6.10 6.14 6.37
2.56 2.56 2.19 0.91
15.6 15.6 13.4 5.6

123 120 116 111 6.1
0.99 0.99 0.89 0.48
6.10 6.10 6.14 6.37
2.56 2.56 2.20 0.91
15.6 15.6 13.4 5.6

123 120 115 110 6.1
0.99 0.99 0.89 0.49
6.10 6.10 6.14 6.37
2.57 2.57 2.20 0.92
15.7 15.7 13.4 5.6

122 119 115 110 6.1
1.00 1.00 0.90 0.49
6.10 6.10 6.15 6.37
2.57 2.57 2.20 0.92
15.7 15.7 13.4 5.6

121 118 114 109 6.1
1.00 1.00 0.90 0.49
6.10 6.10 6.15 6.37
2.57 2.57 2.20 0.92
15.7 15.7 13.4 5.6

121 118 113 108 6.1
1.01 1.01 0.90 0.49
6.10 6.10 6.15 6.37
2.57 2.57 2.20 0.92
15.7 15.7 13.4 5.6

120 117 113 108 6.1
1.01 1.01 0.91 0.49
6.11 6.11 6.15 6.38
2.58 2.58 2.20 0.92
15.7 15.7 13.5 5.6

119 116 112 107 6.1
1.02 1.02 0.91 0.50
6.11 6.11 6.15 6.38
2.58 2.58 2.21 0.92
15.7 15.7 13.5 5.6

Cont. 105 111 115 118 120 121 120 119 116 111 106 6.1



KM 138 136.6 ems
Cont. 104 109
Vel. 0.50 0.92
W.P. 6.38 6.16
Depth 0.92 2.21
Area 5.6 13.5

KM 139 137.3 ems
Cont. 104 109
Vel. 0.50 0.92
W.P. 6.38 6.16
Depth 0.92 2.21
Area 5.6 13.5

KM 140 138.0 ems
Cont. 103 108
Vel. 0.50 0.93
W.P. 6.38 6.16
Depth 0.92 2.21
Area 5.6 13.5

KM 141 138.8 ems
Cont. 103 108
Vel. 0.50 0.93
W.P. 6.38 6.16
Depth 0.92 2.21
Area 5.6 13.5

KM 142 139.5 ems
Cont. 102 107
Vel. 0.51 0.93
W.P. 6.39 6.16
Depth 0.92 2.21
Area 5.6 13.5

KM 143 140.2 ems
Cont. 101 106
Vel. 0.51 0.94
W.P. 6.39 6.17
Depth 0.92 2.22
Area 5.6 13.6

KM 144 141.0 ems
Cont. 101 106
Vel. 0.51 0.94
W.P. 6.39 6.17
Depth 0.92 2.22
Area 5.6 13.6

KM 145 141.7 ems
Cont. 100 105
Vel. 0.51 0.94
W.P. 6.39 6.17
Depth 0.92 2.22
Area 5.6 13.6

KM 146 142.4 ems
Cont. 100 105
Vel. 0.51 0.95
W.P. 6.39 6.17
Depth 0.92 2.22
Area 5.6 13.6

KM 147 143.1 ems
Cont. 99 104
Vel. 0.52 0.95
W.P. 6.39 6.17
Depth 0.92 2.22
Area 5.6 13.6

KM 148 143.9 ems
Cont. 99 104

A8-5j
16.66 l/set remaining

114 117 119 120 120
1.02 1.02 1.02 1.02 1.02
6.11 6.11 6.11 6.11 6.11
2.58 2.58 2.58 2.58 2.58
15.8 15.8 15.8 15.8 15.8

16.66 l/set remaining
113 116 119 120 119

1.03 1.03 1.03 1.03 1.03
6.11 6.11 6.11 6.11 6.11
2.59 2.59 2.59 2.59 2.59
15.8 15.8 15.8 15.8 15.8

16.66 l/set remaining
112 116 118 119 119

1.03 1.03 1.03 1.03 1.03
6.11 6.11 6.11 6.11 6.11
2.59 2.59 2.59 2.59 2.59
15.8 15.8 15.8 15.8 15.8

16.66 l/set remaining
112 115 117 118 118

1.04 1.04 1.04 1.04 1.04
6.12 6.12 6.12 6.12 6.12
2.59 2.59 2.59 2.59 2.59
15.8 15.8 15.8 15.8 15.8

16.66 l/set remaining
111 115 117 118 118

1.04 1.04 1.04 1.04 1.04
6.12 6.12 6.12 6.12 6.12
2.59 2.59 2.59 2.59 2.59
15.9 15.9 15.9 15.9 15.9

16.66 l/set remaining
111 114 116 117 117

1.05 1.05 1.05 1.05 1.05
6.12 6.12 6.12 6.12 6.12
2.60 2.60 2.60 2.60 2.60
15.9 15.9 15.9 15.9 15.9

16.66 l/set remaining
110 113 116 117 116

1.05 1.05 1.05 1.05 1.05
6.12 6.12 6.12 6.12 6.12
2.60 2.60 2.60 2.60 2.60
15.9 15.9 15.9 15.9 15.9

16.66 l/set remaining
109 113 115 116 116

1.06 1.06 1.06 1.06 1.06
6.12 6.12 6.12 6.12 6.12
2.60 2.60 2.60 2.60 2.60
15.9 15.9 15.9 15.9 15.9

16.66 l/set remaining
109 112 114 115 115
1.06 1.06 1.06 1.06 1.06
6.12 6.12 6.12 6.12 6.12
2.60 2.60 2.60 2.60 2.60
15.9 15.9 15.9 15.9 15.9

16.66 l/set remaining
108 112 114 115 115

1.06 1.06 1.06 1.06 1.06
6.12 6.12 6.12 6.12 6.12
2.61 2.61 2.61 2.61 2.61
16.0 16.0 16.0 16.0 16.0

16.66 l/set remaining
108 111 113 114 114

118 116 112 107
1.02 1.02 0.92 0.50
6.11 6.11 6.16 6.38
2.58 2.58 2.21 0.92
15.8 15.8 13.5 5.6

6.1

118 115 111 106
1.03 1.03 0.92 0.50
6,. 11 6.11 6.16 6.38
2.59 2.59 2.21 0.92
15.8 15.8 13.5 5.6

6.1

117 114 110 105
1.03 1.03 0.93 0.50
6.11 6.11 6.16 6.38
2.59 2.59 2.21 0.92
15.8 15.8 13.5 5.6

6.1

117 114 110 105
1.04 1.04 0.93 0.50
6.12 6.12 6.16 6.38
2.59 2.59 2.21 0.92
15.8 15.8 13.5 5.6

6.1

116 113 109 104
1.04 1.04 0.93 0.51
6.12 6.12 6.16 6.39
2.59 2.59 2.21 0.92
15.9 15.9 13.5 5.6

6.1

115 112 108 103
1.05 1.05 0.94 0.51
6.12 6.12 6.17 6.39
2.60 2.60 2.22 0.92
15.9 15.9 13.6 5.6

6.1

115 112 108 103
1.05 1.05 0.94 0.51
6.12 6.12 6.17 6.39
2.60 2.60 2.22 0.92
15.9 15.9 13.6 5.6

6.1

114 111 107 102
1.06 1.06 0.94 0.51
6.12 6.12 6.17 6.39
2.60 2.60 2.22 0.92
15.9 15.9 13.6 5.6

6.1

114 111 107 102
1.06 1.06 0.95 0.51
6.12 6.12 6.17 6.39
2.60 2.60 2.22 0.92
15.9 15.9 13.6 5.6

6.1

113 110 106 101
1.06 1.06 0.95 0.52
6.12 6.12 6.17 6.39
2.61 2.61 2.22 0.92
16.0 16.0 13.6 5.6

6.1

112 110 106 101 6.1



KM 149 144.6 ems
Cont. 98 103
Vel. 0.52 0.96
W.P. 6.40 6.18
Depth 0.92 2.22
Area 5.6 13.6

KM 150 145.3 ems
Cont. 97 102
Vel. 0.52 0.96
W.P. 6.40 6.18
Depth 0.92 2.23
Area 5.6 13.6

KM 151 146.1 ems
Cont. 97 102
Vel. 0.52 0.97
W.P. 6.40 6.18
Depth 0.92 2.23
Area 5.6 13.7

KM 152 146.8 ems
Cont. 96 101
Vel. 0.53 0.97
W.P. 6.40 6.18
Depth 0.92 2.23
Area 5.6 13.7

KM 153 147.5 ems
Cont. 96 101
Vel. 0.53 0.97
W.P. 6.40 6.18
Depth 0.92 2.23
Area 5.6 13.7

KM 154 148.3 ems
Cont. 95 100
Vel. 0.53 0.98
W.P. 6.40 6.18
Depth 0.92 2.23
Area 5.6 13.7

KM 155 149.0 ems
Cont. 95 100
Vel. 0.53 0.98
W.P. 6.41 6.19
Depth 0.92 2.23
Area 5.6 13.7

KM 156 149.7 ems
Cont. 94 99
Vel. 0.53 0.99
W.P. 6.41 6.19
Depth 0.92 2.23
Area 5.7 13.7

KM 157 150.5 ems
Cont. 94 99
Vel. 0.53 0.99
W.P. 6.41 6.19
Depth 0.92 2.24
Area 5.7 13.7

KM 158 151.2 ems
Cont. 93 98
Vel. 0.54 0.99
W.P. 6.41 6.19
Depth 0.92 2.24
Area 5.7 13.7

KM 159 151.9 ems
Cont. 93 98

A8-54
16.66 l/set remaining

107 111 113 114 113
1.07 1.07 1.07 1.07 1.07
6.13 6.13 6.13 6.13 6.13
2.61 2.61 2.61 2.61 2.61
16.0 16.0 16.0 16.0 16.0

16.66 l/set remaining
107 110 112 113 113

1.08 1.08 1.08 1.08 1.08
6.13 6.13 6.13 6.13 6.13
2.61 2.61 2.61 2.61 2.61
16.0 16.0 16.0 16.0 16.0

16.66 l/set remaining
106 109 112 113 112
1.08 1.08 1.08 1.08 1.08
6.13 6.13 6.13 6.13 6.13
2.61 2.61 2.61 2.61 2.61
16.0 16-O 16.0 16.0 16.0

16.66 l/set rkmaining
105 109 111 112 112

1.09 1.09 1.09 1.09 1.09
6.13 6.13 6.13 6.13 6.13
2.62 2.62 2.62 2.62 2.62
16.0 16.0 16.0 16.0 16.0

16.66 l/set remaining
105 108 110 112 111

1.09 1.09 1.09 1.09 1.09
6.13 6.13 6.13 6.13 6.13
2.62 2.62 2.62 2.62 2.62
16.1 16.1 16.1 16.1 16.1

16.66 l/set remaining
104 108 110 111 111
1.09 1.09 1.09 1.09 1.09
6.13 6.13 6.13 6.13 6.13
2.62 2.62 2.62 2.62 2.62
16.1 16.1 16.1 16.1 16.1

16.66 l/set remaining
104 107 109 110 110
1.10 1.10 1.10 1.10 1.10
6.14 6.14 6.14 6.14 6.14
2.62 2.62 2.62 2.62 2.62
16.1 16.1 16.1 16.1 16.1

16.66 l/set remaining
103 107 109 110 110
1.10 1.10 1.10 1.10 1.10
6.14 6.14 6.14 6.14 6.14
2.63 2.63 2.63 2.63 2.63
16.1 16.1 16.1 16.1 16.1

16.66 l/set remaining
103 106 108 109 109
1.11 1.11 1.11 1.11 1.11
6.14 6.14 6.14 6.14 6.14
2.63 2.63 2.63 2.63 2.63
16.1 16.1 16.1 16.1 16.1

16.66 l/set remaining
102 106 108 109 109

1.11 1.11 1.11 1.11 1.11
6.14 6.14 6.14 6.14 6.14
2.63 2.63 2.63 2.63 2.63
16.2 16.2 16.2 16.2 16.2

16.66 l/set remaining
102 105 107 108 108

112 109 105 100
1.07 1.07 0.96 0.52
6.13 6.13 6.18 6.40
2.61 2.61 2.22 0.92
16.0 16.0 13.6 5.6

111 108 104 100
1.08 1.08 0.96 0.52
6.13 6.13 6.18 6.40
2.61 2.61 2.23 0.92
16.0 16.0 13.6 5.6

111 108 104 99
1.08 1.08 0.97 0.52
6.13 6.13 6.18 6.40
2.61 2.61 2.23 0.92
16.0 16.0 13.7 5.6

110 107 103 98
1.09 1.09 0.97 0.53
6.13 6.13 6.18 6.40
2.62 2.62 2.23 0.92
16.0 16.0 13.7 5.6

110 107 103 98
1.09 1.09 0.97 0.53
6.13 6.13 6.18 6.40
2.62 2.62 2.23 0.92
16.1 16.1 13.7 5.6

109 106 102 97
1.09 1.09 0.98 0.53
6.13 6.13 6.18 6.40
2.62 2.62 2.23 0.92
16.1 16.1 13.7 5.6

109 106 102 97
1.10 1.10 0.98 0.53
6.14 6.14 6.19 6.41
2.62 2.62 2.23 0.92
16.1 16.1 13.7 5.6

108 105 101 96
1.10 1.10 0.99 0.53
6.14 6.14 6.19 6.41
2.63 2.63 2.23 0.92
16.1 16.1 13.7 5.7

108 105 101 96
1.11 1.11 0.99 0.53
6.14 6.14 6.19 6.41
2.63 2.63 2.24 0.92
16.1 16.1 13.7 5.7

107 104 100 95
1.11 1.11 0.99 0.54
6.14 6.14 6.19 6.41
2.63 2.63 2.24 0.92
16.2 16.2 13.7 5.7

106 104 100 95 6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.1



A8-5Ej
16.66 l/set remainingKM 160 152.7 ems

Cont. 87 92
Vel. 0.45 0.79
W.P. 7.58 7.49
Depth 0.75 1.70
Area 5.6 12.7

KM 161 153.4 ems
Cont. 86 93
Vel. 0.57 0.99
W.P. 7.58 7.49
Depth 0.60 1.37
Area 4.5 10.3

KM 162 154.1 ems
Cont. 86 92
Vel. 0.57 0.99
W.P. 7.58 7.49
Depth 0.60 1.37
Area 4.5 10.3

KM 163 154.9 ems
Cont. 86 92
Vel. 0.57 0.99
W.P. 7.58 7.49
Depth 0.60 1.38
Area 4.5 10.3

KM 164 155.6 ems
Cont. 85 91
Vel. 0.57 1.00
W.P. 7.58 7.50
Depth 0.61 1.38
Area 4.5 10.3

KM 165 156.3 ems
Cont. 85 91
Vel. 0.57 1.00
W.P. 7.59 7.50
Depth 0.61 1.38
Area 4.5 10.3

KM 166 157.1 ems
Cont. 84 91
Vel. 0.58 1.00
W.P. 7.59 7.50
Depth 0.61 1.38
Area 4.6 10.4

KM 167 157.8 ems
Cont. 84 90
Vel. 0.58 1.01
W.P. 7.59 7.50
Depth 0.61 1.39
Area 4.6 10.4

KM 168 158.5 ems
Cont. 83 90
Vel. 0.58 1.01
W.P. 7.59 7.50
Depth 0.61 1.39
Area 4.6 10.4

KM 169 159.3 ems
Cont. 83 89
Vel. 0.58 1.01
W.P. 7.59 7.50
Depth 0.61 1.39
Area 4.6 10.4

KM 170 160.0 ems
Cont. 83 89

97 99 101 102 103
0.94 1.17 1.30 1.16 0.97
7.50 7.53 7.48 7.52 7.49
2.21 3.08 3.55 3.01 2.29
16.6 23.0 26.6 22.5 17.2

16.66 l/set remaining
97 102 103 88 105

1.18 1.46 1.61 1.44 1.21
7.50 7.54 7.48 7.52 7.50
1.78 2.48 2.86 2.43 1.85
13.3 18.5 21.4 18.2 13.8

16.66 l/set remaining
97 101 103 88 104

1.18 1.46 1.62 1.45 1.21
7.50 7.54 7.49 7.52 7.50
1.79 2.48 2.86 2.43 1.85
13.4 18.6 21.4 18.2 13.9

16.66 l/set remaining
96 101 102 87 104

1.18 1.47 1.62 1.45 1.21
7.50 7.54 7.49 7.52 7.50
1.79 2.48 2.86 2.43 1.86
13.4 18.6 21.4 18.2 13.9

16.66 l/set remaining
96 100 102 87 103

1.19 1.47 1.63 1.45 1.22
7.50 7.54 7.49 7.52 7.50
1.79 2.48 2.87 2.44 1.86
13.4 18.6 21.5 18.2 13.9

16.66 l/set remaining
95 100 101 87 103

1.19 1.48 1.63 1.46 1.22
7.50 7.54 7.49 7.52 7.50
1.79 2.49 2.87 2.44 1.86
13.4 18.6 21.5 18.3 13.9

16.66 l/set remaining
95 99 101 86 102

1.19 1.48 1.63 1.46 1.22
7.51 7.54 7.49 7.53 7.50
1.80 2.49 2.87 2.44 1.86
13.5 18.7 21.5 18.3 14.0

16.66 l/set remaining
94 99 100 86 102

1.20 1.48 1.64 1.47 1.23
7.51 7.55 7.49 7.53 7.50
1.80 2.49 2.88 2.44 1.87
13.5 18.7 21.5 18.3 14.0

16.66 l/set remaining
94 98 100 85 101

1.20 1.49 1.64 1.47 1.23
7.51 7.55 7.49 7.53 7.51
1.80 2.50 2.88 2.45 1.87
13.5 18.7 21.6 18.3 14.0

16.66 l/set remaining
93 98 100 85 101

1.20 1.49 1.65 1.47 1.23
7.51 7.55 7.50 7.53 7.51
1.81 2.50 2.88 2.45 1.87
13.5 18.7 21.6 18.4 14.0

16.66 l/set remaining
93 97 99 85 101

103 100 97 92
0.86 0.80 0.78 0.48
7.48 7.48 7.48 7.60
1.91 1.72 1.65 0.82
14.3 12.9 12.3 6.1

7.5

7.5

7.5

7.5

7.5

7.5

7.5

7.5

7.5

7.5

7.5

105 103 100 95
1.07 1.00 0.97 0.60
7.49 7.48 7.48 7.60
1.54 1.39 1.33 0.66
11.5 10.4 9.9 4.9

104 103 100 95
1.07 1.00 0.97 0.60
7.49 7.49 7.48 7.60
1.54 1.39 1.33 0.66
11.5 10.4 10.0 4.9

104 102 99 94
1.07 1.00 0 . 9 8 0.61
7.49 7.49 7.49 7.60
1.54 1.39 1.34 0.66
11.6 10.4 10.0 5.0

104 102 99 94
1.08 1.01 0 . 9 8 0.61
7.49 7.49 7.49 7.60
1.55 1.40 1.34 0.66
11.6 10.5 10.0 5.0

103 102 98 94
1.08 1.01 0 . 9 8 0.61
7.49 7.49 7.49 7.61
1.55 1.40 1.34 0.67
11.6 10.5 10.0 5.0

103 101 98 93
1.08 1.01 0.99 0.61
7.49 7.49 7.49 7.61
1.55 1.40 1.34 0.67
11.6 10.5 10.1 5.0

102 101 97 93
1.09 1.02 0.99 0.61
7.49 7.49 7.49 7.61
1.56 1.41 1.35 0.67
11.7 10.5 10.1 5.0

102 100 97 92
1.09 1.02 0.99 0.62
7.50 7.49 7.49 7.61
1.56 1.41 1.35 0.67
11.7 10.6 10.1 5.0

101 100 97 92
1.09 1.02 1.00 0.62
7.50 7.50 7.49 7.61
1.56 1.41 1.35 0.67
11.7 10.6 10.2 5.0

101 99 96 91



KM 171
Cont.
Vel.
W.P.
Depth
Area

KM 172
Cont.
Vel.
W.P.
Depth
Area

KM 173
Cont.
Vel.
W.P.
Depth
Area

KM 174
Cont.
Vel.
W.P.
Depth
Area

KM 175
Cont.
Vel.
W.P.
Depth
Area

KM 176
Cont.
Vel.
W.P.
Depth
Area

KM 177
Cont.
Vel.
W.P.
Depth
Area

KM 178
Cont.
Vel.
W.P.
Depth
Area

KM 179
Cont.
Vel.
W.P.
Depth
Area

KM 180
Cont.
Vel.
W.P.
Depth
Area

KM 181
Cont.

162.9 ems
81 87

0.59 1.03
7.60 7.51
0.62 1.41
4.6 10.6

165.8 ems
79 86

0.60 1.04
7.61 7.51
0.62 1.42
4.7 10.6

168.7 ems
78 84

0.60 1.05
7.62 7.52
0.63 1.43
4.7 10.7

171.6 ems
78 84

0.61 1.07
7.62 7.53
0.63 1.44
4.8 10.8

174.5 ems
77 83

0.62 1.08
7.63 7.53
0.64 1.45
4.8 10.9

177.4 ems
75 81

0.62 1.09
7.64 7.54
0.64 1.46
4.8 11.0

180.3 ems
74 80

0.63 1.10
7.65 7.54
0.65 1.47
4.9 11.1

183.2 ems
74 79

0.64 1.11
7.65 7.55
0.65 1.48
4.9 11.2

186.1 cm8
73 79

0.64 1.12
7.66 7.55
0.66 1.49
5.0 11.3

189.0 ems
73 78

0.49 0.88
9.00 8.87
0.95 2.28
8.4 20.2

435.0 ems

Aa-
16.66 l/set remaining

91 96 97 83 99
1.22 1.51 1.67 1.49 1.25
7.52 7.56 7.50 7.54 7.51
1.82 2.51 2.90 2.47 1.89
13.6 18.8 21.7 18.5 14.2

16.66 l/set remaining
90 94 96 82 97

1.23 1.52 1.68 1.51 1.27
7.52 7.56 7.51 7.54 7.52
1.83 2.52 2.91 2.48 1.90
13.7 18.9 21.8 18.6 14.3

16.66 l/set remaining
88 92 94 81 96

1.25 1.54 1.70 1.52 1.28
7.53 7.57 7.51 7.55 7.52
1.84 2.53 2.92 2.49 1.91
13.8 19.0 21.9 18.7 14.4

16.66 l/set remaining
88 92 89 81 91

1.26 1.55 1.71 1.54 1.29
7.53 7.57 7.52 7.55 7.53
1.85 2.54 2.93 2.50 1.93
13.9 19.1 22.0 18.8 14.5

16.66 l/set remaining
87 90 88 79 89

1.27 1.56 1.73 1.55 1.31
7.54 7.58 7.52 7.56 7.54
1.86 2.55 2.94 2.51 1.94
14.0 19.2 22.1 18.9 14.6

16.66 l/set remaining
86 89 87 78 88

1.28 1.58 1.74 1.56 1.32
7.54 7.58 7.53 7.56 7.54
1.87 2.56 2.95 2.53 1.95
14.1 19.3 22.2 19.0 14.7

16.66 l/set remaining
85 87 86 77 86

1.30 1.59 1.75 1.58 1.33
7.55 7.59 7.54 7.57 7.55
1.88 2.57 2.96 2.54 1.96
14.2 19.4 22.3 19.1 14.8

16.66 l/set remaining
84 87 85 75 81

1.31 1.60 1.77 1.59 1.35
7.55 7.60 7.54 7.57 7.55
1.89 2.58 2.97 2.55 1.98
14.3 19.5 22.4 19.2 14.9

16.66 l/set remaining
a4 86 81 76 77

1.32 1.62 1.78 1.61 1.36
7.56 7.60 7.55 7.58 7.56
1.90 2.59 2.98 2.56 1.99
14.4 19.6 22.5 19.3 15.0

16.66 l/set remaining
81 85 83 78 80

1.03 1.09 1.08 1.01 0.94
8.85 8.85 8.85 8.85 8.85
2.85 3.13 3.08 2.77 2.49
25.2 27.7 27.2 24.5 22.0

16.66 l/set remaining

99 98 95 90
1.11 1.04 1.01 0.63
7.50 7.50 7.50 7.62
1.58 1.43 1.37 0.68
11.8 10.7 10.3 5.1

98 96 93 88
1.12 1.05 1.03 0.64
7.51 7.51 7.51 7.63
1.59 1.44 1.38 0.69
11.9 10.8 10.4 5.2

96 95 92 87
1.14 1.07 1.04 0.64
7.52 7.51 7.51 7.64
1.60 1.45 1.40 0.69
12.0 10.9 10.5 5.2

96 95 92 88
1.15 1.08 1.05 0.65
7.52 7.52 7.52 7.65
1.61 1.46 1.41 0.70
12.1 11.0 10.6 5.3

94 93 91 87
1.16 1.09 1.06 0.66
7.53 7.52 7.52 7.66
1.63 1.48 1.42 0.71
12.2 11.1 10.7 5.3

93 92 89 a5
1.17 1.10 1.08 0.67
7.53 7.53 7.53 7.66
1.64 1.49 1.43 0.71
12.3 11.2 10.8 5.4

92 91 88 84
1.19 1.12 1.09 0.68
7.54 7.54 7.53 7.67
1.65 1.50 1.45 0.72
12.4 11.3 10.9 5.4

91 90 87 83
1.20 1.13 1.10 0.68
7.54 7.54 7.54 7.68
1.66 1.51 1.46 0.73
12.5 11.4 11.0 5.5

91 90 87 83
1.21 1.14 1.11 0.69
7.55 7.55 7.55 7.69
1.67 1.52 1.47 0.73
12.6 11.5 11.1 5.5

89 88 85 81
0.89 0.84 0.76 0.43
8.85 8.85 8.85 8.96
2.29 2.12 1.80 0.79
20.3 10.7 16.0 7.0

7.5

7.5

7.5

7.5

7.5

7.5

7.5

7.5

7.5

8.8

37 40 38 33 32 33 31 31 35 36 42 10.2



KM 182
Cont.
Vel.
W.P.
Depth
Area

KM 183
Cont.
Vel.
W.P.
Depth
Area

KM 184
Cont.
Vel.
W.P.
Depth
Area

KM 185
Cont.
Vel.
W.P.
Depth
Area

KM 186
Cont.
Vel.
W.P.
Depth
Area

KM 187
Cont.
Vel.
W.P.
Depth
Area

KM 188
Cont.
Vel.
W.P.
Depth
Area

KM 189
Cont.
Vel.
W.P.
Depth
Area

KM 190
Cont.
Vel.
W.P.
Depth
Area

KM 191
Cont.
Vel.
W.P.
Depth
Area

KM 192
Cont.

A8-57
435.3 ems 16.66 l/set remaining

38 39 37 34 33 33 32 32 34 35 39 10.2
0.64 1.22 1.45 1.51 1.55 1.58 1.61 1.52 1.16 0.68 0.28
10.50 10.32 10.24 10.23 10.23 10.23 10.23 10.27 10.41 10.31 10.25
1.18 3.04 3.91 4.17 4.32 4.45 4.58 4.23 2.85 1.27 0.32
12.1 31.1 40.0 42.7 44.2 45.5 46.9 43.2 29.1 13.0 3.3

435.5 ems 16.66 l/set remaining
37 39 37 34 33 33 32 32 34 35 39 10.2

0.64 1.22 1.45 1.51 1.55 1.58 1.61 1.52 1.16 0.68 0.28
10.50 10.32 10.24 10.23 10.23 10.23 10.23 10.27 10.41 10.31 10.25
1.18 3.04 3.91 4.17 4.32 4.45 4.58 4.23 2.85 1.27 0.32
12.1 31.1 40.0 42.7 44.2 45.5 46.9 43.3 29.1 13.0 3.3

435.7 ems 16.65 l/set remaining
37 39 37 34 33 33 32 32 34 35 39 10.2

0.64 1.22 1.45 1.51 1.55 1.58 1.61 1.52 1.16 0.68 0.28
10.50 10.32 10.24 10.23 10.23 10.23 10.23 10.27 10.41 10.31 10.25
1.18 3.04 3.91 4.17 4.32 4.45 4.58 4.23 2.85 1.27 0.32
12.1 31.1 40.0 42.7 44.2 45.5 46.9 43.3 29.1 13.0 3.3

435.9 ems 16.65 l/set remaining
28 30 31 33 36 37 38 37 36 37 36 16.4

0.32 0.68 0.97 1.09, 1.07 1.05 1.01 0.95 0.88 0.80 0.48
16.45 16.46 16.45 16.41 16.41 16.41 16.41 16.41 16.41 16.41 16.54
0.62 1.97 3.36 3.96 3.84 3.73 3.55 3.23 2.87 2.50 1.16
10.2 32.4 55.1 65.0 63.0 61.2 58.3 53.1 47.0 41.0 19.0

436.8 ems 16.65 l/set remaining
27 29 32 35 36 38 37 36 35 33 34 16.4

0.36 0.77 1.10 1.23 1.21 1.18 1.15 1.08 0.99 0.91 0.54
16.45 16.46 16.45 16.41 16.41 16.41 16.41 16.41 16.41 16.41 16.54
0.55 1.75 2.97 3.51 3.40 3.30 3.15 2.86 2.54 2.21 1.03
9.0 28.7 48.8 57.6 55.8 54.2 51.7 47.0 41.7 36.3 16.9

437.7 ems 16.65 l/set remaining
27 29 32 35 36 38 37 36 35 33 34 16.4

0.36 0.77 1.10 1.23 1.21 1.18 1.15 1.08 0.99 0.91 0.54
16.45 16.46 16.45 16.41 16.41 16.41 16.41 16.41 16.41 16.41 16.54
0.55 1.75 2.98 3.51 3.40 3.31 3.15 2.87 2.54 2.22 1.03
9.0 28.7 48.8 57.6 55.9 54.3 51.7 47.0 41.7 36.4 16.9

438.6 ems 16.65 l/set remaining
27 28 32 35 36 38 37 36 35 33 34 16.4

0.36 0.77 1.10 1.23 1.21 1.19 1.15 1.08 0.99 0.91 0.54
16.45 16.46 16.45 16.41 16.41 16.41 16.41 16.41 16.41 16.41 16.54
0.55 1.75 2.98 3.51 3.41 3.31 3.15 2.87 2.54 2.22 1.03
9.1 28.7 48.9 57.6 55.9 54.3 51.7 47.1 41.7 36.4 16.9

439.6 ems 16.65 l/set remaining
27 28 32 34 36 38 37 36 35 32 34 16.4

0.36 0.78 1.11 1.24 1.21 1.19 1.15 1.08 1.00 0.91 0.54
16.45 16.46 16.45 16.41 16.41 16.41 16.41 16.42 16'.42 16.41 16.54
0.55 1.75 2.98 3.51 3.41 3.31 3.15 2.87 2.54 2.22 1.03
9.1 28.8 48.9 57.7 55.9 54.3 51.8 47.1 41.8 36.4 16.9

440.5 ems 16.65 l/set remaining
27 28 32 34 36 38 37 36 35 32 34 16.4

0.36 0.78 1.11 1.24 1.21 1.19 1.15 1.08 1.00 0.91 0.54
16.45 16.46 16.45 16.41 16.41 16.41 16.41 16.42 16.42 16.42 16.54
0.55 1.75 2.98 3.52 3.41 3.31 3.16 2.87 2.55 2.22 1.03
9.1 28.8 48.9 57.7 56.0 54.3 51.8 47.1 41.8 36.5 16.9

441.4 ems 16.65 l/set remaining
27 28 32 34 36 38 37 36 35 32 33 16.4

0.36 0.78 1.11 1.24 1.21 1.19 1.15 1.08 1.00 0.91 0.54
16.45 16.46 16.45 16.41 16.41 16.41 16.41 16.42 16.42 16.42 16.54
0.55 1.76 2.98 3.52 3.41 3.31 3.16 2.87 2.55 2.22 1.03
9.1 28.8 49.0 57.7 56.0 54.4 51.8 47.2 41.8 36.5. 16.9

442.3 ems 16.65 l/set remaining
27 28 32 34 36 38 37 36 34 32 33 16.4
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A8-58
443.2 ems 16.65 l/set remaining

27 28 32 34 36 37 37 36 34 32 33 16.4
0.36 0.78 1.11 1.24 1.22 1.19 1.16 1.09 1.00 0.92 0.55
16.45 16.47 16.46 16.41 16.42 16.41 16.42 16.42 16.42 16.42 16.54
0.56 1.76 2.99 3.52 3.42 3.32 3.16 2.88 2.55 2.23 1.03
9.1 28.9 49.0 57.8 56.1 54.4 51.9 47.2 41.9 36.6 17.0

444.1 ems 16.65 l/set remaining
27 28 32 34 36 37 37 36 34 32 33 16.4

0.36 0.78 1.11 1.24 1.22 1.20 1.16 1.09 1.00 0.92 0.55
16.45 16.47 16.46 16.42 16.42 16.42 16.42 16.42 16.42 16.42 16.55
0.56 1.76 2.99 3.52 3.42 3.32 3.16 2.88 2.55 2.23 1.03
9.1 28.9 49.0 57.8 56.1 54.5 51.9 47.3 41.9 36.6 17.0

445.0 ems 16.65 l/set remaining
35 37 35 30 30 29 29 27 26 29 27 11.6

0.57 1.19 1.57 1.64 1.50 1.25 1.02 0.86 0.70 0.53 0.27
11.84 11.84 11.63 11.58 11.61 11.66 11.59 11.58 11.58 11.58 11.59
1.34 4.01 5.98 6.36 5.56 4.23 3.10 2.43 1.79 1.16 0.42
15.5 46.4 69.1 73.6 64.3 48.9 35.8 28.0 20.7 13.4 4.9

445.4 ems 16.65 l/set remaining
34 36 35 30 30 29 29 27 26 27 26 11.6

0.60 1.26 1.66 1.74 1.58 1.32 1.07 0.91 0.75 0.56 0.28
11.84 11.84 11.63 11.58 11.61 11.66 11.59 11.58 11.58 11.58 11.59
1.27 3.80 5.66 6.03 5.27 4.00 2.94 2.30 1.69 1.10 0.40
14.6 43.9 65.5 69.7 60.9 46.3 34.0 26.6 19.6 12.7 4.6

445.8 ems 16.65 l/set remaining
34 36 35 30 30 29 29 27 26 27 26 11.6

0.60 1.26 1.66 1.74 1.59 1.32 1.08 0.91 0.75 0.56 0.28
11.84 11.84 11.63 11.58 11.62 11.66 11.59 11.58 11.58 11.58 11.59
1.27 3.80 5.66 6.03 5.27 4.01 2.94 2.30 1.69 1.10 0.40
14.6 43.9 65.5 69.7 60.9 46.3 34.0 26.6 19.6 12.7 4.6

446.2 ems 16.65 l/set remaining
34 36 35 30 30 29 28 27 26 27 26 11.6

0.61 1.26 1.66 1.74 1.59 1.32 1.08 0.91 0.75 0.56 0.28
11.84 11.84 11.63 11.58 11.62 11.66 11.59 11.58 11.58 11.58 11.60
1.27 3.80 5.66 6.03 5.27 4.01 2.94 2.30 1.70 1.10 0.40
14.6 43.9 65.5 69.7 60.9 46.3 34.0 26.6 19.6 12.7 4.6

446.6 ems 16.65 l/set remaining
34 36 35 30 30 29 28 27 26 27 26 11.6

0.61 1.26 1.66 1.74 1.59 1.32 1.08 0.91 0.75 0.56 0.28
11.84 11.84 11.63 11.58 11.62 11.66 11.59 11.58 11.58 11.58 11.60
1.27 3.80 5.66 6.03 5.27 4.01 2.94 2.30 1.70 1.10 0.40
14.6 43.9 65.5 69.8 61.0 46.4 34.0 26.6 19.6 12.7 4.6

447.0 ems 16.65 l/set remaining
37 37 37 37 35 33 31 27 24 22 22 16.7

0.80 1.29 1.27 1.23 1.18 1.12 1.00 0.81 0.74 0.71 0.39
17.05 16.69 16.69 16.69 16.69 16.69 16.70 16.71 16.69 16.70 16.73
1.87 3.78 3.69 3.49 3.29 3.03 2.57 1.86 1.64 1.54 0.63
31.2 63.0 61.5 58.2 54.9 50.6 42.9 31.0 27.4 25.7 10.5

448.3 ems 16.65 l/set remaining
38 37 37 36 35 33 31 28 25 23 23 16.7

0.76 1.23 1.21 1.16 1.12 1.06 0.95 0.76 0.71 0.67 0.37
17.06 16.69 16.69 16.69 16.69 16.69 16.70 16.71 16.70 16.70 16.73
1.98 3.99 3.90 3.69 3.48 3.21 2.72 1.97 1.74 1.63 0.66
33.0 66.6 65.1 61.5 58.1 53.5 45.3 32.8 29.0 27.1 11.1

449.5 ems 16.65 l/set remaining
38 37 37 36 35 33 30 27 25 23 23 16.7

0.76 1.23 1.21 1.16 1.12 1.06 0.95 0.77 0.71 0.68 0.37
17.06 16.69 16.69 16.69 16.69 16.70 16.70 16.71 16.70 16.70 16.73
1.98 3.99 3.90 3.69 3.48 3.21 2.72 1.97 1.74 1.63 0.67
33.0 66.7 65.1 61.6 58.1 53.6 45.4 32.9 29.1 27.2 11.1

450.7 ems 16.65 l/set remaining
37 37 37 36 35 33 30 27 24 22 22 16.7
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451.9 ems
A8-59

16.65 l/set remalning
37 37 37 36 35 33 30 27 24 22 22 16.7

0.76 1.23 1.21 1.17 1.12 1.06 0.95 0.77 0.71 0.68 0.37
17.06 16.70 16.70 16.70 16.70 16.70 16.71 16.71 16.70 16.70 16.74
1.98 4.00 3.91 3.70 3.49 3.22 2.72 1.98 1.75 1.64 0.67
33.1 66.8 65.2 61.7 58.3 53.7 45.5 33.0 29.2 27.3 11.2

453.2 ems 16.65 l/set remaining
37 37 37 36 35 33 30 27 24 22 22 16.7

0.76 1.23 1.21 1.17 1.13 1.07 0.95 0.77 0.71 0.68 0.37
17.06 16.70 16.70 16.70 16.70 16.70 16.71 16.71 16.70 16.70 16.74
1.98 4.00 3.91 3.70 3.49 3.22 2.73 1.98 1.75 1.64 0.67
33.1 66.8 65.3 61.8 58.3 53.7 45.5 33.1 29.3 27.4 11.2

454.4 ems 16.65 l/set remaining
37 37 37 36 35 33 30 27 24 22 22 16.7

0.76 1.23 1.22 1.17 1.13 1.07 0.96 0.77 0.71 0.68 0.37
17.06 16.70 16.70 16.70 16.70 16.70 16.71 16.71 16.70 16.71 16.74
1.98 4.00 3.91 3.70 3.50 3.22 2.73 1.98 1.76 1.64 0.67
33.1 66.9 65.3 61.8 58.4 53.8 45.6 33.1 29.3 27.4 11.2

455.6 ems 16.65 l/set remaining
37 37 37 36 35 33 30 27 24 22 22 16.7

0.76 1.24 1.22 1.17 1.13 1.07 0.96 0.77 0.71 0.68 0.38
17.06 16.70 16.70 16.70 16.70 16.70 16.71 16.71 16.70 16.71 16.74
1.98 4.01 3.92 3.71 3.50 3.22 2.73 1.99 1.76 1.65 0.67
33.1 66.9 65.4 61.9 58.4 53.8 45.7 33.2 29.4 27.5 11.2

456.8 ems 16.65 l/set remaining
36 37 37 36 35 33 30 27 24 22 22 16.7

0.76 1.24 1.22 1.17 1.13 1.07 0.96 0.78 0.72 0.68 0.38
17.06 16.70 16.70 16.70 16.70 16.70 16.71 16.71 16.70 16.71 16.74
1.99 4.01 3.92 3.71 3.50 3.23 2.74 1.99 1.76 1.65 0.68
33.2 66.9 65.5 61.9 58.5 53.9 45.7 33.2 29.4 27.5 11.3

458.1 ems 16.65 l/set remaining
30 30 32 34 36 37 37 37 36 34 34 15.5

0.68 1.10 1.14 1.20 1.27 1.30 1.32 1.34 1.37 1.31 0.78
15.67 15.54 15.54 15.54 15.54 15.54 15.54 15.54 15.54 15.54 15.74
1.00 2.05 2.17 2.36 2.55 2.66 2.71 2.78 2.88 2.70 1.24
15.6 31.8 33.7 36.7 39.6 41.3 42.0 43.3 44.7 41.9 19.2

459.3 ems 16.65 l/set remaining
37 37 35 35 34 33 32 29 27 26 26 15.9

0.69 1.16 1.18 1.14 1.10 1.04 0.93 0.77 0.74 0.73 0.41
16.34 15.91 15.91 15.91 15.91 15.91 15.92 15.93 15.92 15.92 15.99
1.94 4.08 4.17 3.98 3.79 3.49 2.94 2.19 2.10 2.05 0.85
30.9 64.9 66.3 63.3 60.3 55.5 46.7 34.9 33.4 32.6 13.5

460.5 ems 16.65 l/set remaining
35 36 37 37 36 33 29 25 22 20 18 20.3

0.88 1.38 1.33 1.26 1.16 1.11 1.08 1.00 0.85 0.64 0.32
20.59 20.33 20.33 20.33 20.33 20.33 20.33 20.33 20.33 20.33 20.34
1.62 3.13 2.97 2.75 2.43 2.25 2.18 1.94 1.51 0.99 0.35
32.9 63.6 60.4 55.9 49.3 45.8 44.3 39.5 30.7 20.1 7.2

461.7 ems 16.65 l/set remaining
33 34 32 34 34 34 33 31 30 30 32 13.5

0.55 1.05 1.27 1.37 1.38 1.30 1.18 1.07 0.98 0.81 0.42
13.69 13.55 13.50 13.48 13.48 13.49 13.49 13.48 13.48 13.52 13.57
1.12 2.91 3.88 4.32 4.36 4.01 3.45 2.97 2.63 1.98 0.74
15.1 39.2 52.3 58.3 58.8 54.1 46.5 40.1 35.5 26.7 10.0

463.0 ems 16.65 l/set remaining
34 34 32 34 34 33 33 31 30 30 32 13.5

0.52 0.99 1.21 1.30 1.31 1.23 1.12 1.01 0.93 0.77 0.40
13.69 13.55 13.50 13.48 13.48 13.49 13.50 13.49 13.48 13.52 13.57
1.19 3.08 4.11 4.57 4.61 4.24 3.65 3.15 2.78 2.09 0.79
16.0 41.5 55.3 61.7 62.2 57.2 49.2 42.4 37.5 28.2 10.6

464.2 ems 16.65 l/set remaining
33 34 32 34 34 33 33 31 30 30 32 13.5
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A8-60
465.4 ems 16.65 l/set remaining

36 36 36 35 34 32 30 26 23 22 21 16.7
0.85 1.38 1136 1.31 1.26 1.19 1.07 0.87 0.80 0.77 0.42
17.07 16.70 16.71 16.70 16.71 16.71 16.71 16.72 16.71 16.71 16.75
1.81 3.65 3.58 3.38 3.20 2.95 2.50 1.83 1.62 1.52 0.62
30.2 61.0 59.7 56.5 53.4 49.3 41.8 30.5 27.0 25.3 10.4

466.9 ems 16.65 l/set remaining
36 36 36 35 34 32 30 26 23 21 21 16.7

0.87 1.41 1.39 1.34 1.29 1.22 1.10 0.89 0.82 0.79 0.43
17.07 16.71 16.71 16.71 16.71 16.71 16.72 16.72 16.71 16.71 16.75
1.77 3.57 3.49 3.31 3.13 2.88 2.45 1.79 1.58 1.48 0.61
29.5 59.6 58.4 55.2 52.2 48.1 40.9 29.8 26.5 24.8 10.2

468.3 ems 16.65 l/set remaining
36 36 36 35 34 32 30 26 23 21 21 16.7

0.87 1.41 1.39 1.34 1.29 1.23 1.10 0.89 0.82 0.79 0.43
17.08 16.71 16.71 16.71 16.71 16.71 16.72 16.72 16.71 16.71 16.75
1.77 3.57 3.50 3.31 3.13 2.89 2.45 1.79 1.59 1.49 0.61
29.5 59.7 58.4 55.3 52.3 48.2 41.0 29.9 26.5 24.8 10.2
469.8 ems 16.65 l/set remaining

35 36 36 35 34 32 29 26 23 21 21 16.7
0.87 1.42 1.40 1.35 1.30 1.23 1.10 0.89 0.83 0.79 0.44

17.08 16.71 16.71 16.71 16.71 16.71 16.72 16.72 16.71 16.72 16.75
1.77 3.58 3.50 3.31 3.13 2.89 2.45 1.79 1.59 1.49 0.61
29.5 59.7 58.5 55.4 52.3 48.3 41.0 29.9 26.6 24.9 10.2

471.2 ems 16.65 l/set remaining
35 35 35 35 34 32 29 26 23 21 21 16.7

0.87 1.42 1.40 1.35 1.30 1.23 1.10 0.90 0.83 0.79 0.44
17.08 16.71 16.71 16.71 16.71 16.71 16.72 16.72 16.71 16.72 16.75
1.77 3.58 3.51 3.32 3.14 2.89 2.46 1.80 1.59 1.49 0.61
29.6 59.8 58.6 55.4 52.4 48.3 41.1 30.0 26.6 24.9 10.3

472.7 ems 16.65 l/set remaining
34 33 33 33 33 30 28 25 22 20 20 24.4

0.32 0.57 0.64 0.64 0.57 0.52 0.43 0.34 0.34 0.29 0.16
24.64 24.42 24.40 24.40 24.41 24.40 24.44 24.40 24.40 24.40 24.42
2.39 5.49 6.52 6.48 5.54 4.82 3.64 2.59 2.53 2.04 0.80
58.3 133.9 159.0 158.0 135.0 117.6 88.8 63.1 61.8 49.7 19.5

474.2 ems 16.65 l/set remaining
31 32 34 34 33 31 26 22 20 18 17 24.4

0.45 0.79 0.89 0.89 0.80 0.73 0.60 0.48 0.47 0.41 0.22
24.64 24.42 24.41 24.41 24.42 24.40 24.45 24.40 24.40 24.41 24.43
1.72 3.95 4.69 4.66 3.98 3.47 2.62 1.86 1.82 1.47 0.57
42.0 96.4 114.5 113.8 97.2 84.7 63.9 45.5 44.5 35.8 14.0
475.6 ems 16.65 l/set remaining

30 32 34 34 33 30 26 22 20 18 17 24.4
0.45 0.79 0.89 0.89 0.80 0.73 0.60 0.48 0.48 0.41 0.22
24.65 24.43 24.41 24.41 24.42 24.41 24.45 24.41 24.41 24.42 24.43
1.72 3.96 4.70 4.67 3.99 3.47 2.62 1.87 1.83 1.47 0.58
42.0 96.5 114.6 113.9 97.3 84.7 64.0 45.6 44.6 35.9 14.0

477.1 ems 16.65 l/set remaining
30 32 34 34 33 30 26 22 20 18 17 24.4

0.45 0.80 0.89 0.89 0.80 0.73 0.60 0.48 0.48 0.41 0.22
24.66 24.44 24.42 24.42 24.43 24.41 24.46 24.41 24.41 24.42 24.44
1.72 3.96 4.70 4.67 3.99 3.47 2.62 1.87 1.83 1.47 0.58
42.1 96.6 114.7 114.0 97.4 84.8 64.1 45.7 44.7 35.9 14.1

478.5 ems 16.65 l/set remaining
30 32 34 34 33 30 26 22 20 18 17 24.4

0.46 0.80 0.89 0.89 0.80 0.73 0.61 0.48 0.48 0.41 0.22
24.66 24.44 24.42 24.43 24.43 24.42 24.47 24.42 24.42 24.43 24.45
1.72 3.96 4.70 4.67 3.99 3.48 2.63 1.87 1.83 1.47 0.58
42.1 96.8 114.8 114.1 97.5 84.9 64.1 45.8 44.8 36.0 14.1

480.0 ems 16.65 l/set remaining
30 32 34 34 33 30 26 22 20 18 16 24.4
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A8-61
481.5 ems 16.65 l/set remaining

30 32 34 34 33 30 26 2 2 2 0 18 16 24.4
0.46 0.80 0.90 ~0.89 0.80 0.73 0.61 0.49 0.48 0.41 0.22

24.68 24.45 24.44 24.44 24.45 24.43 24.48 24.43 24.43 24.44 24.46
1.73 3.97 4.71 4.68 4.00 3.48 2.63 1.88 1.84 1.48 0.58
42.2 97.0 115.1 114.3 97.8 85.1 64.3 46.0 45.0 36.2 14.2

482.9 ems 16.65 l/set remaining

30 31 34 34 32 30 26 22 19 18 16 24.4
0.46 0.80 0.90 0.89 0.81 0.73 0.61 0.49 0.48 0.42 0.22

24.68 24.46 24.44 24.44 24.45 24.44 24.48 24.44 24.44 24.45 24.47
1.73 3.97 4.71 4.68 4.00 3.48 2.63 1.89 1.85 1.48 0.58
42.3 97.1 115.2 114.4 97.9 85.1 64.4 46.1 45.1 36.2 14.2
484.4 ems 16.65 l/set remaining

30 31 33 34 32 30 26 22 19 18 16 24.4
0.46 0.80 0.90 0.90 0.81 0.74 0.61 0.49 0.48 0.42 0.22

24.69 24.47 24.45 24.45 24.46 24.45 24.49 24.45 24.45 24.45 24.47
1.73 3.98 4.72 4.68 4.01 3.49 2.64 1.89 1.85 1.49 0.58
42.3 97.2 115.3 114.5 98.0 85.2 64.4 46.2 45.2 36.3 14.2

485.8 ems 16.65 l/set remaining
30 31 33 34 32 30 26 21 19 18 16 24.5

0.46 0.80 0.90 0.90 0.81 0.74 0.61 0.49 0.48 0.42 0.22
24.70 24.47 24.46 24.46 24.47 24.45 24.50 24.45 24.45 24.46 24.48
1.73 3.98 4.72 4.69 4.01 3.49 2.64 1.89 1.85 1.49 0.58
42.4 97.3 115.4 114.6 98.1 85.3 64.5 46.3 45.3 36.4 14.2

487.3 ems 16.65 l/set remaining
12 13 15 17 22 25 28 30 31 31 34 19.7

0.17 0.29 0.40 0.57 0.76 0.94 1.05 1.11 1.16 1.04 0.55
19.67 19.66 19.67 19.68 19.69 19.69 19.66 19.66 19.67 19.77 19.98
0.30 0.68 1.10 1.86 2.85 3.92 4.67 5.02 5.38 4.60 1.78
6.0 13.4 21.6 36.6 55.9 77.1 91.9 98.7 105.9 90.4 35.0

488.8 ems 16.65 l/set remaining
12 13 14 17 22 25 28 30 31 31 33 19.7

0.17 0.29 0.40 0.57 0.76 0.94 1.06 1.11 1.16 1.04 0.55
19.67 19.66 19.67 19.68 19.69 19.69 19.67 19.66 19.67 19.77 19.98
0.30 0.69 1.10 1.87 2.85 3.92 4.68 5.02 5.39 4.60 1.78
6.0 13.5 21.7 36.7 56.0 77.2 91.9 98.8 105.9 90.5 35.0

490.2 ems 16.65 l/set remaining
12 13 14 17 22 25 28 30 31 31 33 19.7

0.17 0.30 0.40 0.57 0.76 0.94 1.06 1.11 1.16 1.04 0.55
19.67 19.66 19.67 19.68 19.69 19.69 19.67 19.66 19.67 19.77 19.98
0.31 0.69 1.11 1.87 2.85 3.93 4.68 5.03 5.39 4.60 1.78
6.0 13.6 21.8 36.8 56.1 77.2 92.0 98.8 106.0 90.5 35.1

491.7 ems 16.65 l/set remaining
12 13 14 17 21 25 28 30 31 31 33 19.7

0.17 0.30 0.41 0.58 0.76 0.94 1.06 1.11 1.16 1.04 0.55
19.67 19.66 19.67 19.68 19.69 19.69 19.67 19.66 19.67 19.77 19.98
0.31 0.69 1.11 1.87 2.86 3.93 4.68 5.03 5.39 4.61 1.78
6.1 13.6 21.8 36.8 56.1 77.3 92.1 98.9 106.1 90.6 35.1

493.1 ems 16.65 l/set remaining
12 12 14 17 21 25 28 30 31 31 32 19.7

0.17 0.30 0.41 0.58 0.76 0.94 1.06 1.11 1.17 1.05 0.55
19.67 19.66 19.68 19.68 19.70 19.69 19.67 19.67 19.67 19.77 lg.99
0.31 0.70 1.11 1.88 2.86 3.93 4.69 5.03 5.40 4.61 1.78
6.1 13.7 21.9 36.9 56.2 77.4 92.1 99.0 106.1 90.6 35.1

494.6 ems 16.65 l/set remaining
11 12 14 17 21 25 28 30 31 31 31 19.7

0.17 0.30 0.41 0.58 0.76 0.95 1.06 1.12 1.17 1.05 0.55
19.67 19.67 19.68 19.68 19.70 19.69 19.67 19.67 19.67 19.77 lg.99
0.31 0.70 1.12 1.88 2.86 3.94 4.69 5.04 5.40 4.61 1.79
6.1 13.8 22.0 37.0 56.3 77.4 92.2 99.0 106.2 90.7 35.1

496.1 ems 16.65 l/set remaining
11 12 14 17 21 25 28 30 31 30 31 19.7
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A8-62
497.5 ems 16.64 l/set remaining

11 12 14 17 21 25 28 30 31 30 31 19.7
0.18 0.30 0.41 0.58 0.77 0.95 1.07 1.12 1.17 1.05 0.55
19.68 19.67 19.68 19.69 19.70 19.69 19.67 19.67 19.67 19.78 19.99
0.31 0.71 1.12 1.89 2.87 3.94 4.70 5.04 5.41 4.62 1.79
6.2 13.9 22.1 37.1 56.4 77.6 92.4 99.2 106.4 90.8 35.2

499.0 ems 16.64 l/set remaining
11 12 14 17 21 25 27 30 31 30 31 19.7

0.18 0.30 0.41 0.58 0.77 0.95 1.07 1.12 1.17 1.05 0.56
19.68 19.67 19.68 19.69 19.70 19.70 19.67 19.67 19.67 19.78 19.99
0.32 0.71 1.13 1.89 2.87 3.95 4.70 5.05 5.41 4.62 1.79
6.2 14.0 22.2 37.2 56.5 77.6 92.4 99.3 106.4 90.8 35.2

500.4 ems 16.64 l/set remaining
11 12 14 17 21 25 27 29 31 30 31 19.7

0.18 0.30 0.41 0.58 0.77 0.95 1.07 1.12 1.18 1.05 0.56
19.68 19.67 19.68 19.69 19.70 19.70 19.68 19.67 19.68 19.78 19.99
0.32 0.71 1.13 1.89 2.87 3.95 4.70 5.05 5.41 4.62 1.79
6.3 14.0 22.2 37.2 56.5 77.7 92.5 99.3 106.5 90.9 35.2

501.9 ems 16.64 l/set remaining
31 32 34 30 28 29 29 31 34 36 38 10.5

0.60 1.15 1.34 1.36 1.34 1.32 1.30 1.28 1.23 1.05 0.56
11.06 10.70 10.55 10.55 10.55 10.55 10.55 10.55 10.55 10.64 10.95
1.47 3.73 4.66 4.76 4.66 4.54 4.42 4.32 4.10 3.27 1.31
15.5 39.4 49.2 50.2 49.1 47.8 46.6 45.6 43.2 34.5 13.8

504.6 ems 16.64 l/set remaining
30 32 34 31 28 28 29 32 32 34 38 10.5

0.54 1.02 1.19 1.21 1.19 1.17 1.15 1.14 1.09 0.94 0.50
11.06 10.70 10.55 10.55 10.55 10.55 10.55 10.55 10.56 10.65 10.96
1.66 4.22 5.27 5.38 5.26 5.13 5.00 4.89 4.63 3.69 1.48
17.5 44.5 55.6 56.8 55.5 54.1 52.7 51.6 48.9 39.0 15.7

507.3 ems 16.64 l/set remaining
31 32 33 31 27 28 29 32 33 34 38 10.6

0.54 1.02 1.20 1.22 1.20 1.18 1.16 1.14 1.10 0.94 0.50
11.06 10.70 10.56 10.55 10.55 10.55 10.55 10.55 10.56 10.65 10.96
1.66 4.22 5.28 5.39 5.27 5.14 5.01 4.90 4.64 3.70 1.49
17.5 44.6 55.7 56.9 55.6 54.2 52.8 51.7 48.9 39.0 15.7

510.0 ems 16.64 l/set remaining
30 32 33 31 27 28 29 32 32 34 38 10.6

0.54 1.03 1.20 1.22 1.20 1.18 1.16 1.15 1.10 0.94 0.50
11.07 10.71 10.56 10.56 10.56 10.56 10.56 10.56 10.56 10.66 10.97
1.66 4.22 5.28 5.39 5.28 5.14 5.01 4.90 4.64 3.70 1.49
17.6 44.6 55.8 56.9 55.7 54.3 52.9 51.8 49.0 39.1 15.7

512.7 ems 16.64 l/set remaining
30 32 32 31 27 28 28 31 32 34 38 10.6

0.54 1.03 1.21 1.23 1.21 1.19 1.17 1.15 1.11 0.95 0.51
11.07 10.71 10.56 10.56 10.56 10.56 10.56 10.56 10.57 10.66 10.97
1.66 4.23 5.29 5.40 5.28 5.15 5.02 4.91 4.65 3.71 1.49
17.6 44.6 55.9 57.0 55.8 54.4 53.0 51.8 49.1 39.1 15.7

515.4 ems 16.64 l/set remaining
30 32 32 30 27 28 28 31 32 34 38 10.6

0.54 1.03 1.21 1.23 1.21 1.19 1.17 1.15 1.11 0.95 0.51
11.07 10.72 10.57 10.56 10.56 10.56 10.56 10.56 10.57 10.66 10.98
1.66 4.23 5.30 5.41 5.29 5.16 5.03 4.92 4.65 3.71 1.49
17.6 44.7 56.0 57.1 55.9 54.5 53.1 51.9 49.2 39.2 15.7

518.1 ems 16.64 l/set remaining
30 32 32 30 26 28 28 31 32 34 37 10.6

0.54 1.04 1.22 1.23 1.22 1.20 1.18 1.16 1.12 0.95 0.51
11.08 10.72 10.57 10.57 10.57 10.57 10.57 10.57 10.58 10.67 10.98
1.66 4.23 5.30 5.41 5.30 5.16 5.03 4.92 4.66 3.71 1.49
17.6 44.7 56.0 57.2 56.0 54.5 53.2 52.0 49.2 39.3 15.8

520.8 ems 16.64 l/set remaining
30 32 32 30 26 28 28 31 32 33 37 10.6



A8-63
16.64 l/set remaining

32 30 26 27 28
1.23 1.24 1.23 1.21 1.18

10.58 10.57 10.57 10.57 10.57
5.32 5.43 5.31 5.17 5.04
56.2 57.4 56.1 54.7 53.3

16.64 l/set remaining
32 30 26 27 28

1.23 1.25 1.23 1.21 1.19
10.58 10.58 10.58 10.58 10.58
5.32 5.43 5.32 5.18 5.05
56.3 57.5 56.2 54.8 53.4

16.64 l/set remaining
27 29 29 30 30

1.23 1.34 1.47 1.54 1.58
12.19 12.20 12.19 12.18 12.18
2.78 3.20 3.64 3.92 4.09
33.9 39.0 44.4 47.7 49.8

16.64 l/set remaining
31 27 27 28 28

0.85 0.94 1.02 1.07 1.10
12.19 12.20 12.19 12.18 12.18
4.00 4.59 5.23 5.62 5.87
48.7 56.0 63.7 68.5 71.5

16.64 l/set remaining
31 27 27 28 28

0.85 0.94 1.02 1.07 1.10
12.19 12.20 12.19 12.18 12.18
4.00 4.59 5.23 5.62 5.87
48.7 56.0 63.7 68.5 71.5

16.64 l/set remaining
31 27 26 28 28

0.86 0.94 1.02 1.07 1.11
12.19 12.20 12.19 12.18 12.18
4.00 4.59 5.23 5.63 5.87
48.7 56.0 63.7 68.5 71.5

16.64 l/set remaining
30 27 26 28 28

0.86 0.94 1.02 1.08 1.11
12.19 12.20 12.19 12.18 12.18
4.00 4.60 5.23 5.63 5.87
48.7 56.0 63.7 68.5 71.5

16.64 l/set remaining
30 27 26 28 28

0.86 0.94 1.02 1.08 1.11
12.19 12.20 12.19 12.18 12.18
4.00 4.60 5.23 5.63 5.87
48.7 56.0 63.7 68.5 71.5

16.64 l/set remaining
30 27 26 28 28

0.86 0.94 1.03 1.08 1.11
12.19 12.20 12.19 12.18 12.18
4.00 4.60 5.23 5.63 5.87
48.7 56.0 63.8 68.5 71.5

16.64 l/set remaining
30 26 26 28 28

0.86 0.94 1.03 1.08 1.11
12.19 12.20 12.19 12.18 12.18
4.00 4.60 5.23 5.63 5.87
48.7 56.0 63.8 68.6 71.5

16.64 l/set remaining
30 26 26 28 28

KM 248 523.5 ems
Cont. 29 31
Vel. 0.55 1.04
W.P. 11.08 10.73
Depth 1.66 4.24
Area 17.6 44.8

KM 249 526.2 ems
Cont. 29 31
Vel. 0.55 1.05
W.P. 11.09 10.74
Depth 1.66 4.24
Area 17.6 44.9

KM 250 528.9 ems
Cont. 27 29
Vel. 0.70 1.16
W.P. 12.63 12.18
Depth 1.25 2.56
Area 15.2 31.2

KM 251 529.3 ems
Cont. 28 30
Vel. 0.49 0.81
W.P. 12.63 12.18
Depth 1.79 3.68
Area 21.8 44.8

KM 252 529.7 ems
Cont. 28 30
Vel. 0.49 0.81
W.P. 12.63 12.18
Depth 1.79 3.68
Area 21.8 44.8

KM 253 530.0 ems
Cont. 28 30
Vel. 0.49 0.81
W.P. 12.63 12.18
Depth 1.79 3.68
Area 21.8 44.8

KM 254 530.4 ems
Cont. 28 30
Vel. 0.49 0.81
W.P. 12.63 12.18
Depth 1.79 3.68
Area 21.8 44.8

KM 255 530.8 ems
Cont. 28 30
Vel. 0.49 0.81
W.P. 12.63 12.18
Depth 1.79 3.68
Area 21.8 44.8

KM 256 531.2 ems
Cont. 28 30
Vel. 0.49 0.81
W.P. 12.63 12.18
Depth 1.79 3.68
Area 21.9 44.8

KM 257 531.5 ems
Cont. 28 30
Vel. 0.49 0.81
W.P. 12.64 12.18
Depth 1.79 3.68
Area 21.9 44.8

KM 258 531.9 ems
Cont. 28 30

31 32 33 37 10.6
1.17 1.13 0.96 0.51

10.57 10.58 10.68 10.99
4.94 4.67 3.72 1.49
52.2 49.4 39.4 15.8

31 31 33 37 10.6
1.17 1.13 0.97 0.52
10.58 10.59 10.68 10.99
4.94 4.68 3.73 1.50
52.3 49.5 39.4 15.8

30 29 29 34 12.2
1.63 1.53 1.23 0.64

12.18 12.23 12.31 12.52
4.26 3.92 2.83 1.08
51.8 47.7 34.4 13.1

29 33 35 39 12.2
1.13 1.07 0.86 0.45

12.18 12.23 12.31 12.52
6.11 5.62 4.05 1.55
74.4 68.5 49.4 18.8

29 33 35 39 12.2
1.13 1.07 0.86 0.45

12.18 12.23 12.31 12.52
6.11 5.62 4.06 1.55
74.4 68.5 49.4 18.9

29 33 35 39 12.2
1.14 1.07 0.86 0.45
12.18 12.23 12.31 12.52
6.11 5.62 4.06 1.55
74.4 68.5 49.4 18.9

29 33 35 39 12.2
1.14 1.07 0.86 0.45

12.18 12.23 12.31 12.52
6.11 5.62 4.06 1.55
74.4 68.5 49.4 18.9

29 33 35 39 12.2
1.14 1.07 0.86 0.45

12.18 12.23 12.31 12.52
6.11 5.62 4.06 1.55
74.4 68.5 49.4 18.9

29 33 35 39 12.2
1.14 1.07 0.86 0.45

12.18 12.23 12.31 12.52
6.11 5.62 4.06 1.55
74.4 68.5 49.4 18.9

29 33 35 39 12.2
1.14 1.07 0.86 0.45

12.18 12.23 12.31 12.52
6.11 5.62 4.06 1.55
74.4 68.5 49.4 18.9

29 33 35 39 12.2



A8-64

KM 259 532.3 ems 16.64 l/set remaining
Cont. 28 30 30 26 26 27 28
Vel. 0.49 0.81 0.86 0.94 1.03 1.08 1.11
W.P. 12.64 12.18 12.19 12.20 12.19 12.18 12.18
Depth 1.79 3.68 4.00 4.60 5.24 5.63 5.87
Area 21.9 44.8 48.7 56.0 63.8 68.6 71.5

KM 260 532.7 ems 16.64 l/set remaining
Cont. 30 31 31 29 27 28 28
Vel. 0.54 0.94 1.00 1.02 1.04 1.06 1.07
W.P. 12.58 12.06 12.04 12.04 12.04 12.04 12.04
Depth 2.13 4.66 5.12 5.27 5.44 5.58 5.64
Area 25.6 56.1 61.7 63.4 65.4 67.2 68.0

KM 261 533.0 ems 16.64 l/set remaining
Cont. 30 31 30 29 29 29 29
Vel. 0.63 1.09 1.16 1.19 1.21 1.23 1.24
W.P. 12.58 12.06 12.04 12.04 12.04 12.04 12.04
Depth 1.83 4.00 4.39 4.52 4.66 4.79 4.84
Area 22.0 48.1 52.9 54.4 56.2 57.6 58.3

KM 262 533.4 ems 16.64 l/set remaining
Cont. 30 31 30 29 29 29 29
Vel. 0.63 1.09 1.17 1.19 1.21 1.23 1.24
W.P. 12.58 12.06 12.04 12.04 12.04 12.04 12.04
Depth 1.83 4.00 4.39 4.52 4.67 4.79 4.84
Area 22.0 48.1 52.9 54.5 56.2 57.7 58.3

KM 263 533.8 ems 16.64 l/set remaining
Cont. 30 31 30 29 29 29 29
Vel. 0.63 1.09 1.17 1.19 1.21 1.23 1.24
W.P. 12.58 12.06 12.04 12.04 12.04 12.04 12.04
Depth 1.83 4.00 4.40 4.52 4.67 4.79 4.84
Area 22.0 48.2 52.9 54.5 56.2 57.7 58.3

KM 264 534.2 ems 16.64 l/set remaining
Cont. 30 31 29 29 29 29 29
Vel. 0.63 1.09 1.17 1.19 1.21 1.23 1.24
W.P. 12.58 12.06 12.04 12.04 12.04 12.04 12.04
Depth 1.83 4.00 4.40 4.52 4.67 4.79 4.85
Area 22.0 48.2 52.9 54.5 56.2 57.7 58.4

KM 265 534.5 ems 16.64 l/set remaining
Cont. 18 19 20 23 26 28 30
Vel. 0.18 0.39 0.52 0.58 0.63 0.66 0.69
W.P. 20.84 20.85 20.82 20.81 20.81 20.81 20.81
Depth 0.70 2.17 3.31 3.98 4.49 4.84 5.17
Area 14.5 45.2 68.9 82.7 93.3 100.7 107.7

KM 266 535.1 ems 16.64 l/set remaining
Cont. 17 18 20 23 27 29 30
Vel. 0.22 0.48 0.64 0.72 0.78 0.82 0.85
W.P. 20.84 20.85 20.82 20.82 20.81 20.81 20.81
Depth 0.57 1.76 2.69 3.23 3.64 3.93 4.20
Area 11.8 36.7 56.0 67.2 75.8 81.8 87.5

KM 267 535.8 CmS 16.64 l/set remaining
Cont. 17 18 20 23 27 29 30
Vel. 0.23 0.48 0.64 0.72 0.78 0.82 0.86
W.P. 20.84 20.85 20.82 20.82 20.81 20.81 20.81
Depth 0.57 1.76 2.69 3.23 3.65 3.93 4.21
Area 11.8 36.7 56.0 67.2 75.9 81.9 87.5

KM 268 536.4 ems 16.64 l/set remaining
Cont. 17 18 20 23 27 29 30
Vel. 0.23 0.48 0.64 0.72 0.78 0.82 0.86
W.P. 20.84 20.85 20.82 20.82 20.81 20.81 20.81
Depth 0.57 1.77 2.69 3.23 3.65 3.93 4.21
Area 11.8 36.7 56.1 67.3 75.9 81.9 87.5

KM 269 537.0 ems 16.64 l/set remaining
Cont. 17 18 20 23 27 29 30

29 33 35 39 12.2
1.14 1.07 0.86 0.45

12.18 12.23 12.31 12.52
6.11 5.63 4.06 1.55
74.5 68.5 49.5 18.9

30 31 34 36 12.0
1.02 0.92 0.79 0.44

12.05 12.06 12.07 12.33
5.33 4.57 3.62 1.56
64.1 55.0 43.6 18.8

29 30 31 34 12.0
1.19 1.08 0.92 0.52

12.05 12.06 12.07 12.33
4.57 3.92 3.11 1.34
55.0 47.2 37.4 16.1

29 30 31 34 12.0
1.19 1.08 0.92 0.52

12.05 12.06 12.07 12.33
4.57 3.92 3.11 1.34
55.0 47.2 37.4 16.1

29 30 31 34 12.0
1.20 1.08 0.92 0.52

12.05 12.07 12.07 12.33
4.57 3.92 3.11 1.34
55.0 47.2 37.4 16.1

29 30 31 34 12.0
1.20 1.08 0.92 0.52

12.06 12.07 12.07 12.34
4.57 3.92 3.11 1.34
55.1 47.2 37.4 16.1

31 32 33 33 20.8
0.74 0.74 0.71 0.43

20.82 20.82 20.81 21.24
5.71 5.72 5.31 2.62

118.9 118.9 110.5 54.5

31 31 30 32 20.8
0.91 0.91 0.87 0.54

20.82 20.82 20.81 21.24
4.64 4.64 4.31 2.13
96.6 96.6 89.7 44.3

31 31 30 32 20.8
0.91 0.91 0.87 0.54

20.82 20.82 20.81 21.24
4.64 4.64 4.31 2.13
96.6 96.6 89.8 44.3

31 31 30 32 20.8
0.91 0.91 0.87 0.54

20.82 20.82 20.81 21.24
4.64 4.65 4.31 2.13
96.6 96.7 89.8 44.3

31 31 30 32 20.8
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Cont.
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KM 273
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KM 274
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KM 275
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KM 276
Cont.
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KM 280
Cont.

AB-65
537.6 ems 16.64 l/set remaining

27 28 30 30 28 24 21 19 17 15 15 31.8
0.58 0.92 0.91 0.85 0.73 0.62 0.53 0.46 0.40 0.38 0.23

32.03 31.79 31.79 31.79 31.79 31.79 31.79 31.79 31.79 31.79 31.80
2.24 4.45 4.37 3.97 3.19 2.49 1.97 1.56 1.29 1.17 0.57
71.2 141.4 138.9 126.2 101.5 79.0 62.5 49.7 41.1 37.3 18.3
538.2 ems 16.64 l/set remaining

27 29 31 30 27 23 20 17 15 14 13 31.8
0.65 1.03 1.02 0.96 0.83 0.70 0.60 0.52 0.45 0.43 0.26

32.03 31.79 31.79 31.79 31.79 31.79 31.79 31.79 31.79 31.79 31.80
1.99 3.94 3.87 3.52 2.83 2.20 1.74 1.39 1.15 1.04 0.51
63.1 125.2 123.0 111.8 90.0 70.0 55.4 44.0 36.4 3.3. 0 16.2

538.8 ems 16.64 l/set remaining
27 29 31 30 27 23 20 17 15 13 12 31.8

0.65 1.04 1.02 0.96 0.83 0.70 0.60 0.52 0.45 0.43 0.26
32.03 31.79 31.79 31.79 31.80 31.79 31.79 31.79 31.79 31.79 31.80
1.99 3.94 3.87 3.52 2.83 2.20 1.74 1.39 1.15 1.04 0.51
63.1 125.2 123.1 111.8 90.0 70.0 55.4 44.1 36.5 33.1 16.2

539.4 ems 16.64 l/set remaining
27 29 31 30 27 23 20 17 15 13 12 31.8

0.65 1.04 1.02 0.96 0.83 0.70 0.60 0.52 0.46 0.43 0.27
32.04 31.79 31.79 31.79 31.80 31.79 31.79 31.79 31.79 31.79 31.80
1.99 3.94 3.87 3.52 2.83 2.20 1.74 1.39 1.15 1.04 0.51
63.1 125.3 123.1 111.9 90.0 70.1 55.4 44.1 36.5 33.1 16.2

540.0 ems 16.64 l/set remaining
27 29 31 30 27 23 20 17 15 13 12 31.8

0.65 1.04 1.02 0.96 0.83 0.70 0.60 0.52 0.46 0.43 0.27
32.04 31.79 31.79 31.80 31.80 31.79 31.79 31.79 31.79 31.79 31.81
1.99 3.94 3.87 3.52 2.83 2.21 1.75 1.39 1.15 1.04 0.51
63.2 125.3 123.1 111.9 90.1 70.1 55.5 44.2 36.5 33.2 16.2

540.6 ems 16.64 l/set remaining
27 29 31 30 27 23 20 17 15 13 12 31.8

0.65 1.04 1.02 0.96 0.83 0.70 0.60 0.52 0.46 0.43 0.27
32.04 31.79 31.79 31.80 31.80 31.79 31.79 31.79 31.79 31.79 31.81
1.99 3.94 3.88 3.52 2.83 2.21 1.75 1.39 1.15 1.04 0.51
63.2 125.4 123.2 111.9 20.1 70.1 55.5 44.2 36.6 33.2 16.3

541.2 ems 16.64 l/set remaining
27 29 30 30 27 23 20 17 15 13 12 31.8

0.65 1.04 1.03 0.96 0.83 0.70 0.60 0.52 0.46 0.43 0.27
32.04 31.79 31.79 31.80 31.80 31.79 31.79 31.79 31.79 31.79 31.81
1.99 3.94 3.88 3.52 2.84 2.21 1.75 1.39 1.15 1.05 0.51
63.2 125.4 123.2 112.0 90.2 70.2 55.6 44.2 36.6 33.2 16.3

541.8 ems 16.64 l/set remaining
27 29 30 30 27 23 20 17 15 13 12 31.8

0.65 1.04 1.03 0.96 0.83 0.70 0.60 0.52 0.46 0.43 0.27
32.04 31.79 31.79 31.80 31.80 31.80 31.79 31.79 31.79 31.79 31.81
1.99 3.95 3.88 3.52 2.84 2.21 1.75 1.39 1.15 1.05 0.51
63.2 125.4 123.3 112.0 90.2 70.2 55.6 44.3 36.6 33.3 16.3

542.4 ems 16.64 l/set remaining
27 29 30 30 27 23 19 17 15 13 12 31.8

0.65 1.04 1.03 0.96 0.83 0.71 0.60 0.52 0.46 0.43 0.27
32.04 31.79 31.79 31.80 31.80 31.80 31.79 31.79 31.79 31.79 31.81
1.99 3.95 3.88 3.52 2.84 2.21 1.75 1.39 1.15 1.05 0.51
63.2 125.5 123.3 112.1 90.2 70.3 55.6 44.3 36.7 33.3 16.3

543.0 ems 16.64 l/set remaining
27 29 30 30 27 23 19 17 15 13 12 31.8

0.65 1.04 1.03 0.96 0.83 0.71 0.60 0.52 0.46 0.43 0.27
32.04 31.79 31.79 31.80 31.80 31.80 31.80 31.79 31.79 31.79 31.81
1.99 3.95 3.88 3.53 2.84 2.21 1.75 1.39 1.16 1.05 0.51
63.2 125.5 123.4 112.1 90.3 70.3 55.7 44.3 36.7 33.4 16.3

543.6 ems 16.64 l/set remaining
29 28 26 24 21 17 15 13 12 12 11 13.6



KM 281 544.2 ems
Cont. 28 29
Vel. 1.68 2.79
W.P. 14.89 13.59
Depth 3.04 5.97
Area 41.3 81.1

KM 282 544.8 ems
Cont. 28 29
Vel. 1.68 2.79
W.P. 14.89 13.59
Depth 3.04 5.97
Area 41.4 81.1

KM 283 545.4 ems
Cont. 28 29
Vel. 1.68 2.79
W.P. 14.90 13.60
Depth 3.04 5.97
Area 41.4 81.2

KM 284 546.0 ems
Cont. 28 28
Vel. 1.68 2.79
W.P. 14.90 13.60
Depth 3.05 5.97
Area 41.4 81.2

KM 285 546.6 ems
Cont. 28 28
Vel. 1.68 2.79
W.P. 14.90 13.61
Depth 3.05 5.97
Area 41.4 81.3

KM 286 547.2 ems
Cont. 28 28
Vel. 1.68 2.80
W.P. 14.91 13.61
Depth 3.05 5.97
Area 41.5 81.3

KM 287 547.9 ems
Cont. 28 28
Vel. 1.68 2.80
W.P. 14.91 13.61
Depth 3.05 5.98
Area 41.5 81.3

KM 288 548.5 ems
Cont. 28 28
Vel. 1.68 2.80
W.P. 14.92 13.62
Depth 3.05 5.98
Area 41.5 81.4

KM 289 549.1 ems
Cont. 28 28
Vel. 1.68 2.80
W.P. 14.92 13.62
Depth 3.05 5.98
Area 41.5 81.4

KM 290 549.7 ems
Cont. 25 26
Vel. 0.37 0.71
W.P. 11.69 9.99
Depth 4.57 10.32
Area 45.1 101.8

KM 291 550.3 ems
Cont. 26 28

A8-66
16.64 l/set remaining

25 22 20 18 16 14 13
2.42 1.83 1.44 1.23 1.07 0.93 0.88
13.73 13.66 13.60 13.59 13.59 13.59 13.59
4.87 3.19 2.22 1.75 1.42 1.16 1.06
66.2 43.4 30.2 23.8 19.3 15.7 14.4

16.64 l/set remaining
25 22 20 18 16 14 13

2.42 1.83 1.45 1.24 1.07 0.94 0.88
13.73 13.66 13.60 13.60 13.60 13.59 13.59
4.87 3.19 2.22 1.76 1.42 1.16 1.06
66.2 43.4 30.2 23.9 19.3 15.7 14.4

16.64 l/set remaining
25 22 20 18 16 14 13

2.42 1.84 1.45 1.24 1.07 0.94 0.88
13.74 13.67 13.61 13.60 13.60 13.60 13.60
4.87 3.20 2.22 1.76 1.42 1.16 1.06
66.2 43.4 30.2 23.9 19.3 15.7 14.5

16.64 l/set remaining
25 22 20 18 16 14 13

2.42 1.84 1.45 1.24 1.07 0.94 0.89
13.74 13.67 13.61 13.60 13.60 13.60 13.60
4.87 3.20 2.23 1.76 1.42 1.16 1.06
66.2 43.5 30.3 23.9 19.4 15.8 14.5

16.64 l/set remaining
25 22 20 18 16 14 13

2.42 1.84 1.45 1.24 1.07 0.94 0.89
13.74 13.67 13.61 13.61 13.61 13.61 13.60
4.87 3.20 2.23 1.76 1.42 1.16 1.07
66.3 43.5 30.3 23.9 19.4 15.8 14.5

16.64 l/set remaining
25 22 20 18 16 14 13

2.42 1.84 1.45 1.24 1.08 0.94 0.89
13.75 13.68 13.62 13.61 13.61 13.61 13.61
4.87 3.20 2.23 1.76 1.43 1.16 1.07
66.3 43.5 30.3 24.0 19.4 15.8 14.5

16.64 l/set remaining
25 22 20 18 16 14 13

2.42 1.84 1.45 1.24 1.08 0.94 0.89
13.75 13.68 13.62 13.62 13.61 13.61 13.61
4.87 3.20 2.23 1.76 1.43 1.16 1.07
66.3 43.5 30.3 24.0 19.4 15.8 14.6

16.64 l/set remaining
25 22 20 18 16 14 13

2.42 1.84 1.45 1.24 1.08 0.94 0.89
13.76 13.68 13.62 13.62 13.62 13.62 13.61
4.87 3.20 2.23 1.76 1.43 1.16 1.07
66.4 43.6 30.4 24.0 19.4 15.8 14.6

16.64 l/set remaining
25 22 20 18 16 14 13

2.42 1.84 1.45 1.24 1.08 0.94 0.89
13.76 13.69 13.63 13.62 13.62 13.62 13.62
4.88 3.20 2.23 1.76 1.43 1.16 1.07
66.4 43.6 30.4 24.0 19.5 15.9 14.6

16.64 l/set remaining
27 28 27 25 25 28 27

0.81 0.86 0.82 0.74 0.65 0.56 0.47
9.97 9.86 9.91 9.95 9.95 9.94 9.94
12.53 13.53 12.77 11.08 9.15 7.30 5.53
123.6 133.5 126.0 109.3 90.2 72.0 54.5

16.64 l/set remaining
29 29 26 23 24 25 25

14 13 13.6
0.94 0.61
13.59 13.65
1.16 0.62
15.8 8.4

14 13 13.6
0.94 0.62

13.59 13.65
1.16 0.62
15.8 8.4

14 13 13.6
0.94 0.62

13.60 13.65
1.16 0.62
15.8 8.4

14 13 13.6
0.94 0.62
13.60 13.66
1.17 0.62
15.9 8.5

14 13 13.6
0.94 0.62
13.60 13.66
1.17 0.62
15.9 8.5

14 13 13.6
0.94 0.62
13.61 13.66
1.17 0.62
15.9 8.5

14 13 13.6
0.94 0.62
13.61 13.67
1.17 0.62
16.0 8.5

14 13 13.6
0.94 0.62

13.61 13.67
1.17 0.63
16.0 8.5

14 13 13.6
0.95 0.62

13.62 13.67
1.18 0.63
16.0 8.5

26 25 9.9
0.35 0.17
9.98 10.01
3.55 1.23
35.0 12.1

28 27 9.9



KM 292
Cont.
Vel.
W.P.
Depth
Area

KM 293
Cont.
Vel.
W.P.
Depth
Area

KM 294
Cont.
Vel.
W.P.
Depth
Area

KM 295
Cont.
Vel.
W.P.
Depth
Area

KM 296
Cont.
Vel.
W.P.
Depth
Area

KM 297
Cont.
Vel.
W.P.
Depth
Area

KM 298
Cont.
Vel.
W.P.
Depth
Area

KM 299
Cont.
Vel.
W.P.
Depth
Area

KM 300
Cont.
Vel.
W.P.
Depth
Area

KM 301
Cont.
Vel.
W.P.
Depth
Area

KM 302
Cont.

550.9 ems
26 28

0.54 1.03
11.70 10.00
3.14 7.09
31.0 69.9

551.5 ems
26 28

0.54 1.03
11.70 10.00
3.14 7.09
31.0 70.0

552.1 ems
26 28

0.54 1.03
11.70 10.00
3.14 7.09
31.0 70.0

552.7 ems
26 28

0.54 1.04
11.70 10.00
3.14 7.09
31.0 70.0

553.3 ems
26 28

0.54 1.04
11.71 10.01
3.14 7.10
31.0 70.1

553.9 ems
26 27

0.54 1.04
11.71 10.01
3.14 7.10
31.1 70.1

554.5 ems
26 27

0.54 1.04
11.71 10.01
3.15 7.10
31.1 70.1

555.1 ems
26 27

0.54 1.04
11.71 10.01
3.15 7.10
31.1 70.1

555.7 ems
22 23

0.31 0.49

A8-67
16.63 l/set remaining

29 29 26 23 24
1.18 1.25 1.20 1.09 0.96
9.97 9.87 9.92 9.96 9.96
8.61 9.30 8.77 7.61 6.28
85.0 91.7 86.6 75.1 62.0

16.63 l/set remaining
29 29 26 23 24

1.18 1.25 1.20 1.09 0.96
9.97 9.87 9.92 9.96 9.96
8.61 9.30 8.77 7.61 6.28
85.0 91.8 86.6 75.1 62.0

16.63 l/set remaining
29 29 26 23 24

1.18 1.25 1.20 1.09 0.96
9.97 9.87 9.92 9.96 9.96
8.61 9.30 8.78 7.61 6.28
85.0 91.8 86.6 75.1 62.0

16.63 l/set remaining
28 29 26 23 24

1.18 1.25 1.20 1.09 0.96
9.98 9.87 9.92 9.96 9.96
8.62 9.30 8.78 7.61 6.28
85.1 91.8 86.6 75.2 62.0

16.63 l/set remaining
28 29 26 23 24

1.18 1.25 1.20 1.09 0.96
9.98 9.87 9.92 9.96 9.96
8.62 9.30 8.78 7.61 6.28
85.1 91.9 86.7 75.2 62.1

16.63 l/set remaining
28 29 26 23 24

1.18 1.25 1.20 1.09 0.96
9.98 9.88 9.93 9.97 9.96
8.62 9.31 8.78 7.61 6.28
85.1 91.9 86.7 75.2 62.1

16.63 l/set remaining
28 29 26 23 24

1.18 1.25 1.20 1.09 0.96
9.98 9.88 9.93 9.97 9.97
8.62 9.31 8.78 7.61 6.29
85.2 91.9 86.7 75.2 62.1

16.63 l/set remaining
28 29 26 23 24

1.19 1.26 1.20 1.09 0.96
9.98 9.88 9.93 9.97 9.97
8.62 9.31 8.78 7.62 6.29
85.2 92.0 86.7 75.2 62.1

16.63 l/set remaining
25 26 29 31 32

0.48 0.47 0.48 0.52 0.59

25 25 28 27 9.9
0.82 0.68 0.51 0.25
9.94 9.94 9.98 10.01
5.01 3.80 2.43 0.84
49.5 37.5 24.0 8.3

25 25 28 27 9.9
0.82 0.68 0.51 0.25
9.94 9.94 9.98 10.01
5.01 3.80 2.43 0.84
49.5 37.5 24.0 8.3

25 25 28 27 9.9
0.82 0.68 0.51 0.25
9.95 9.95 9.99 10.01
5.01 3.80 2.43 0.84
49.5 37.5 24.0 8.3

25 25 28 27 9.9
0.82 0.69 0.51 0.25
9.95 9.95 9.99 10.01
5.01 3.80 2.43 0.84
49.5 37.5 24.0 8.2

25 25 28 27 9.9
0.83 0.69 0.51 0.25
9.95 9.95 9.99 10.01
5.01 3.80 2.43 0.83
49.5 37.5 24.0 8.2

24 25 28 27 9.9
0.83 0.69 0.51 0.25
9.95 9.95 9.99 10.02
5.02 3.80 2.43 0.83
49.5 37.5 24.0 8.2

24
0.83
9.95
5.02
49.5

25 28 27 9.9
0.69 0.51 0.25
9.95 10.00 10.02
3.80 2.42 0.83
37.5 24.0 8.2

24 25 28 27 9.9
0.83 0.69 0.51 0.25
9.95 9.95 10.00 10.02
5.02 3.80 2.42 0.83
49.6 37.5 23.9 8.2

31 29 27 24 34.3
0.64 0.64 0.56 0.31

34.37 34.26 34.26 34.26 34.26 34.26 34.28 34.26 34.26 34.28 34.38
1.39 2.78 2.75 2.61 2.74 3.07 3.67 4.20 4.15 3.45 1.41
47.6 95.2 94.3 89.4 93.9 105.1 125.6 143.9 142.0 118.2 48.3

556.3 ems 16.63 l/set remaining
22 23 24 26 29 31 32 31 30 27 25 34.3

0.31 0.49 0.48 0.47 0.48 0.52 0.59 0.64 0.64 0.56 0.31
34.37 34.26 34.26 34.26 34.26 34.26 34.28 34.26 34.26 34.28 34.38
1.39 2.78 2.75 2.61 2.74 3.07 3.67 4.20 4.15 3.45 1.41
47.6 95.2 94.3 89.4 94.0 105.1 125.6 144.0 142.0 118.3 48.4
556.9 ems 16.63 l/set remaining

22 23 24 26 28 31 32 31 30 27 25 34.3



8E - SCENARIO #5



A8-68

Spill s i t e : Frver t:.m 18’3 E Spill r a t e 1 6 . 6 7  l/s
11 ONII ENTEAT I ON ppm, VELOC.  I TY m/s, W E T T E D  PEEIMETEF’  m, DEPTH  m, AREA rn::

West E a s t  F’anel

RI ver Ban 1. @anC Wldttl
k. M 1 2 3 4 5 6 7 8 ‘3 1 (1) 11 cm)

________________________---------------------------------------_-_____

t:.M 183 ‘356. (1) c ms 16.65 1 /set r e m a i n i n g
I_ can I: . 0 (:, 0 (:I 0 (:I (:I (1 (:I (:I 1038 16. 13

V e l . 0. 4’3 0.‘3’3 1 . 3 4  1 . 5 0 1 . 4 7  1 . 4 5  1 . 4 1 1.33 1.24 1. 16 0 . 66
W.F. 16:jl 16.85 16.86 16.81 16.81 16.81 16.81 16.81 16.81 16.81 17.05

Depth 0. ‘j4 2 . 4 8 3 .75  4  .37 4 . 2 7  4 . 1 7  4  . w_l 3.71 3.3 8 ? d. 05 1.44
A r e a 15.7 4 1 . 6 6 3 .  0 7 3 . 5 7 1 . 7  70 . 0 6 7 . 3 6 2 . 4 5 6 . 7 51 .2 24.2

t::.M 18’3. 1 0 0 3 ‘3 14 20 ‘7
1 . 4 7  1 . 4 5  1.G

34 41 47 4’3 16.8
V e l . 0. 4’3 0. ‘3’3 1 . 34 1 . 50 1 .33 1.24 1.16 0 . 66
W.P. 16:jl 16.85 16.86 16.81 16.81 16.81 16.81 16.81 16.81 16.81 17.05

Depth 0 . ‘34 2 . 4 8 3 . 7 5  4 . 3 7 4 . 2 7  4 . 1 7  4  .  00 3 .71 3. 38 3 . 0 5 1 .44
A r e a 15.7 4 1 . 6 6 3 . 0  7 3 . 5 7 1 . 7  7 0 . 0  6 7 . 3 6 2 . 4 5 6 . 7 5 1 . 2 2 4 . 2

KM 18.j.  2 3 5 8 13 18 ‘23 27 31 33 34 34 16 .8
V e l . 0. 43 0.9’3 1 . 3 4  1 . 5 0 1 . 4 7  1 . 4 5  1 . 4 1 1 .33 1 .24 1.16 0 . 66
W.P. 16:jl 16.85 16.86 16.81 16 .81  16 .81  16;81 16.81 16.81 16.81 17.05

Dep t h 0.94 2 . 4 8 3 . 7 5  4 . 3 7 4 . 2 7  4 . 1 7  4 . 0 0 3 .71 3 . 3 8 3 . 0 5 1.44
A r e a 15.7 4 1 . 6 6 3 . 0  7 3 . 5 7 1 . 7  7 0 . 0  6 7 . 3 6 2 . 4 5 6 . 7 5 1 . 2 2 4 . 2

KM 189.3 7 8 12 16 20 23 26 28 28 28 28 16.8
V e l . (:I . 4’3 0.93 1 . 3 4  1 . 5 0 1 . 4 7  1 . 4 5  1 . 4 1 1.33 1.24 1.16 0 . 66
W.P. 16.131 16.85 16.86 16.81 16.81 16.81 16.81 16.81 16.81 16.81 17.05

Depth 0. ‘34 2 . 4 8 3 . 7 5  4 . 3 7 4 . 2 7  4 . 1 7  4  l cm 3 .71 3.3 8 3 . 0 5 1 .44
Area 15.7 4 1 . 6 6 3 . 0  7 3 . 5 7 1 . 7  7 0 . 0  6 7 . 3 6 2 . 4 5 6 . 7 5 1 . 2 2 4 . 2

KM 18’3.4 1 c) 11 14 18 2 1 24 25 26 ‘-I= LJ 25 24 16 .8
Vel . 0 . 4 9 0.99 1 . 3 4  1 . 5 0 1 . 4 7  1 . 4 5  1 . 4 1 1 .33 1 .24 1. 16 0. 66
W.P. 16.91 16.85 16.86 16.81 16.81 16.81 16.81 16.81 16.81 16.81 17.05

Dept t-, 0. ‘34 2 . 4 8 3. 75 4 .37 4 . 2 7  4 . 1 7  4.00 3.71 3 . 3 8 3 . 0 5 1 .44
A r e a 15.7 4 1 . 6 6 3 . 0  7 3 . 5 7 1 . 7  7 0 . 0  6 7 . 3 6 2 . 4 5 6 . 7 5 1 . 2 2 4 . 2

KM 183.5 12 13 16 19 22 “4 25
1 . 4 7  l.f5 1 . 4 1

25 24 23 ? LL  .-a 16 .8
V e l . 0.4’j O.‘j3 1 . 3 4  1 . 5 0 1.33 1 .24 1 .16 0 . 6 6
W.P. 16.31 16.85 16.86 16.81 16.81 16.81 16.81 16.81 16.81 16.81 17.05

Depth (:, . ‘j4 2 . 4 8 3 . 7 5  4 . 3 7 4 . 2 7  4 . 1 7  4  . cm 3 .71 3 . 3 8 3 . 0 5 1.44
A r e a 15.7 4 1 . 6 6 3 . 0  7 3 . 5 7 1 . 7  70.0  6 7 . 3 6 2 . 4 5 6 . 7 5 1 . 2 2 4 . 2

KM 18’3.6 13 14 17 20 2 2 24 24 24 3.7
1.;;

2 1 21 16.8
Vel . 0. 49 0.99 1 . 3 4  1.33 1 . 4 7  1 . 4 5  1 . 4 1 1 .33 1 .16 (3.66
W.P. 16.‘31 16.85 16.86 16.81 16.81 16.81 16.81 16.81 16.81 16.81 17.05

Depth 0 . 9 4 2 . 4 8 3 . 7 5  4  .37 4 . 2 7  4 . 1 7  4 .  00 3 .71 3 . 3 8 3. 05 1.44
A r e a 15.7 4 1 . 6 6 3 . 0  7 3 . 5 7 1 . 7  7 0 . 0  6 7 . 3 6 2 . 4 5 6 . 7 5 1 . 2 2 4 . 2

KM 183 .7 14 15 18 20 23 24 24 23 .-.a  9 20 20 16.8
V e l . 0 . 4’j (3 . 3’3 1 . 3 4  1 . 5 0 1 . 4 7  1 . 4 5  1 . 4 1 1 .33 l,;; 1 .16 0 . 6 6
W.P. 16.41 16.85 16.86 16.81 16.81 16.81 16.81 16.81 16.81 16.81 17.05

Depth 0. 94 2 . 4 8 3 . 7 5  4 . 3 7 4 . 2 7  4 . 1 7  4 .  00 3 .71 3 . 3 8 3.t.4 5= 1.44
A r e a 15.7 4 1 . 6 6 3 . 0  7 3 . 5 71.7 70. 0 67. 3 62.4 5 6 . 7 5 1 . 2 2 4 . 2

b::M  189. 8 15 16 18 2 1 .:, 3 24 24
Vel . (:)  . 43 0. ‘j9 1 . 34 1 . 50 1.:; 1 . 4 5  1 . 4 1

‘T?
1.z

2 1 2 (1) 113 16 .8
1.24 1 .16 0 . 66

W.P. 16:jl 16.85 16.86 16.81 16.81 16.81 16.81 16.81 16.81 16.81 17.05
Depth 0 .34 2 . 4 8 3 .  75  4 .37 4.27 4.17 4 . (:) 0 3 .71 3 . 3 8 3 . 0 5 1.44

A r e a 15.7 4 1 . 6 63.0 7 3 . 5 71.7 70. 0 67. 3 6 2 . 4 5 6 . 7 5 1 . ‘2 z_I.z
t..M 183. 3 15 16 1’3 21 .>3 93 Ld -I 4 ‘-8  ?&S .-I4. 1 1 ‘3 18 16.8

V e l . 0. 4.j 0. 93 1 . 34 1 . 50 1.s;’ 1 . 4 5  l.& 1 .33 1 ‘-I 4 1 .16 0 . 66
W.P. 16.91 16.85 16.86 16.81 16.81 16.81 16.81 16.81 16% 16.81 17.Cj5

D e p t h 0 . ‘3-4 2 . 4 8 3 . 7 5  4 . 3 7 4.27 4.17 4 . ot:, 3 . 7 1 3 . 3 8 3 . (15 1.44
Au ea 15.7 4 1 . 6 6 3 . 0  7 3 . 5 7 1 . 7  70. 0 6 7 . 3 6 2 . 4 5 6 . 7 5 1 . 2 24.1

KM 1’3:) ‘j56. (3 c ms 1 6 . 4 6  l/set r e m a i n i n g
I_:l:lnc . 15 16 13 21 23 c.l? Ld 23 ?g?  id 2 f:) 1 ‘3 18 16.8

V e l . 0 . 4’j 0. 93 1 . 3-I 1 . 50 1 . 4 7  1 . 4 5  1 . 4 1 1.33 1 . z4 l-l& (-) . f*F,



A8-69
W.P.

Depth
A r e a

t;rl 13 1
C’clnc  .

V e l .
W.P.

Depth
A r e a

t<M 1.~2

C:onc .
Vel .
W . P .

Depth
A r e a

t:::M 193
Cone .

Vel .
W.P.

Dep t tl
A r e a

KM 194
C:onc .

Vel .
W.P.

Depth
A r e a

K M  135
Ccdnc .

Vel .
W.P.

Depth
A r e a

KM 136
Cone .

V e l .
W . P .

Depth
A r e a

KM 197
Cclnc .
Vel .
W.P.

Depth
A r e a

KM 198
C:canc  .

V e l .
W . P .

Depth
A r e a

KM 1’39
Cone .

Vel .
W.P.

Depth
A r e a

t::: M 20(:,
Cclnc .

V e l .
w. F’.

Depth
A r e a

k::  M 2(:,  1
C.onc .

V e l .

16. ‘31 16.85 16.86 16.81 16 .81  16 .81  lb.81 16.81 16.01 16.81 17.05
0. ‘34 L. 48 3 . 7 5 4 . 3 7 4.;’ 4.17 4 . (:I(:) 3 .71 3 . 3 8 3 . 05 1.44
15.7 41 .6 6 3 . 0 7 3 . 5 7 1 . 7  7CI.i)  6 7 . 3 62.4 5 6 . 7 51.2 L-J.2

96(:, , (1) I: ms 16 .Z6 l/sea: remaining

15 16 1 9 c, 1
(:I . 4’3 1 . c:,i, 1.34 I.;(:)

y.-$ -.3 -1’
1.;; 1.45 1.G

.-#z _i (1, 18 17 16.8
1 .34 1.25 1 .16 0 . 6 7

16.92 16.86 16.87 16.81 16 .81  16 .81  16 .82 16 .82 16.82 16.82 17.06
0 . ‘34 -’ 48

ii.6
3 . 7 5 4 . 3 8 4.27 4.17 4 . 0 1 3 . 7 2 3 . 3 8 3 . (13 1.44

15.8 63. 1 7 3 . 6 71. ‘3 70. 2 67.4 6 2 . 5 5 6 . 8 5 1 . 3 24.3
‘362. 0 11 ms 16.07 1 /set remaining

15 16 19 2 1 &2 -* -0 .-!LJ -I 9

(:I . 4’3 1 . 00 1 . 34 1 . 5 1 1 . 4 8  1 . 4 5  1.x

.y. .y,&L 1 9 18 17 16.8
1 .34 1 .25 1 .16 0 . 6 7

16.92 16.86 16.87 16.82 16 .82  16 .82  16 .82 16 .82 16.82 16 .82 17.06
0. ‘34 .T 48

ai.7
3 . 7 5 4 . 3 8 4.28 4. 18 4 . 0 1 3.72 3 . 3 8 3. (:I5 1.44

15.8 63 .1 7 3 . 7 7 1 . 9  70.2 6 7 . 5 6 2 . 5 5 6 . 9 5 1 . 3 2 4 . 3

964 . 0 c ms 15.88 l/see r e m a i n i n g
15 16 18 20 22 LL .-I .:, LL .y, .:, .-, 1

1.;4
1 9 18 17 16.8

0 . 49 1. w 1. 35 1. 51 1 . 4 8  1 . 4 6  1 . 4 2 1.25 1 .16 0 6 7.
16.92 16.86 16.87 16.82 16 .82  16 .82  16 .82 16 .82 16 .82 16 .82 17.06

(3. 94 2 .48 3 . 7 5 4 . 3 9 4 .28 4. 18 4.(52 3 . 7 2 3 . 3 9 3 . 06 1 .45
15.8 41 .7 63 .1 7 3 . 7 7 2 . 0  7 0 . 3  6 7 . 5 6 2 . 6 5 6 . 9 5 1 . 4 2 4 . 3

9 6 5 . 9 ems 15.68 l/set r e m a i n i n g
15 16 18 20 22 22 22 c* 1 19 17 17 16 .8

0. 49 1.w 1.35 1.51 1 . 4 8  1 . 4 6  1 . 4 2 1.;4 1 .25 1 .16 0. 67
16.92 16.86 16.87 16.82 16 .82  16 .82  16 .82 16 .82 16.82 16 .82 17.07
0 . 9 4 2 . 4 8 3 . 7 5 4 .39 4. 28 4. 18 4.“02 3 . 7 2 3 . 3 9 3 . 0 6 1 .45
15 .8 41 .7 6 3 . 2 7 3 . 8 7 2 . 0  7 0 . 3  6 7 . 6 6 2 . 6 5 7 . 0 5 1 . 4 2 4 . 3

967. ‘3 c ins 15.52 l/set r e m a i n i n g
19 19 18 19 19 18 17 17 15 15 15 12 .3

0 . 6 5 1.41 1 .89 2 .01 1 . 8 5  1 . 5 6  1 . 3 1 1 .15 0 . 98 0 80. 0.42
12.66 12.57 12.37 12.29 12 .33  12 .38  12 .30 12 .30 12 .30 12 .30 12 .39

1.61 4 . 6 4 6 . 8 4 7 . 4 3 6 . 6 5  5 . 2 4  4 . 0 ’ 3 3 .41 2 . 7 4 2 . 0 7 0 . 8 7
19.8 5 7 . 0 84 .1 9 1 . 3 8 1 . 6  6 4 . 4  50. 3 4 1 . 9 3 3 . 6 2 5 . 4 1 0 . 6

968 .8 ems 15.37 l/set r e m a i n i n g
19 19 18 19 19 18 17 16 15 14 15 12 .3

0 . 6 9 1.4*3 1 . ‘39 2 . 1 2 1 . ‘35 1.64 1.38 1.21 1 03. 0 . 8 4 0 . 4 4
12.66 12.57 12.37 12.29 12 .33  12 .38  12 .30 12 .30 12 .30 12 .30 12.39

1 .53 4 . 3 9 6 . 4 8 7 . 0 4 6 .2 ’3  4 .  ‘ 37  3 .88 3 . 2 3 2. 5’3 1. ‘36 0 . 8 2
18.7 54. 0 7 9 . 6 8 6 . 5 7 7 . 3  6 1 . 0  4 7 . 6 3 9 . 7 3 1 . 8 24 .1 10. 1

‘363.  7 c ms 15.22 l/set r e m a i n i n g
18 19 18 18 18 18 17 16 15 14 14 12 .3

0 . 6 9 1 .4’3 1 . 39 2 . 1 2 1  .95 1 . 6 4  1 . 3 8 1.21 1 .03 0 . 8 4 0 . 4 4
12.66 12.57 12 .37 12.29 12 .33  12 .38  12 .30 12 .30 12 .30 12 .30 12 .39

1 .53 4. 40 6 . 4 8 7 . 0 4 6 . 3 0  4 . 9 7  3 . 8 8 3 . 2 3 2 . 5 4 1 .36 0 . 8 2
18.7 54 . 0 7 9 . 6 8 6 . 5 7 7 . 3  6 1 . 6  4 7 . 6 3 9 . 7 3 1 . 9 24 .1 10. 1

‘370  . 6 c ms 15.08 l/set r e m a i n i n g
18 18 18 18 18 18 17 15 15 14 14 12 .3

0. 63 1.49 1 . 9’3 2 . 1 2 1 . 9 5  1 . 6 5  1 . 3 8 1.21 1 .04 0 . 84 0 . 4 4
12.66 12.57 12.37 12.29 12 .34  12 .38  12 .30 12 .30 12.30 12 .30 12 .39

1 .53 4 . 40 6 . 4 8 7 . 0 4 6 . 3 0  4.137  3 . 8 8 3. 2 3 2. tj(j 1. ‘36 C) . 82
18.8 5 4 . 0 7’3.6 8 6 . 5 7 7 . 4  6 1 . 0  4 7 . 6 39. 7 3 1 . 9 24 .1 10. 1

‘371.4 ems 1 4 . 9 3  l/set r e m a i n i n g
18 18 18 18 18 17 16 15 14 14 13 12 .3

0. 69 1.4’3 1.9’3 ‘7 12
15:2S

1.‘36 1 . 6 5  1 . 3 8 1 .22 1 . 04 (:).85 - .
12.66 12.58 12.37 12 .34  12 .38  12.30 12.30 12.30 12.30 lz:%G

1 .53 4 . 4 0 6 . 4 8 7 . 0 4 6 .  30 4:37 3 . 8 8 3 . 2 4 2.60 1.96 (1, , 82
18 .8 54 . 0 7 9 . 7 8 6 . 5 7 7 . 4  6 1 . 1  4 7 . 7 3 9 . 8 31 .9 24 .1 1 0 . 1

972 .3 I:ms 14.74 1 /set remaining
1 9 1’3 2 0 ?I 1

1.:2
20 19 18 16 14 13 13 16 .9

0. 84 1.45 1. -16 1.37 1.31 1 20. 1 03. 0 . ‘3 7 0.94 (1,. 5.2
17.45 16.93 16.93 16.132 16 .92  16 .93  16 .93 16.94 16.93 16.93 17.(:)6

.-, -* 7L. & 4.70 4 . 7 5 4 . 5 5 4.35 03 3.4. 63 2.9.2 2.70 2.58 1.14
3 8 . 3 79. 6 80. 5 7 7 . 0 7 3 . 6  6 ’ 3 . 2  6 1 . 4 4 9 . 3 4 5 . 7 4 3 . 7 1’3.3

‘375. 0 11 ms 14 .54 1 /self r e m a i n i n g
19 19 2 0 2(, 20 1 ‘3 18 16 14 13 13 16 .9

0.80 1.38 1 .39 1 .35 1 .3t:, 1.25 1.14 0 . ‘38 0 ‘3%. (I 8’3. (7 -l’3_



m-70

W. F’. 17. d5 16. ‘33 16. *33 16. ‘32 16. ‘33 16. ‘33 16. ‘53
Depth L. 3’3 4. ‘37 5 . 0 3 4.81 -).6(, -1.33 3.84

Au ea 40 . 5 84.1 ‘85.1 81.4 7 7 . 8 73.2 G-I. ‘3

W.F.
D e p t h

A r e a
LM L(:, 3

C on c .
Vel .
W . F .

Dep t tl
A r e a

k..M z iI 4
C:clnc  .

Vel .
W . F .

Depth
A r e a

k;M ‘2(:,3
Cclnc .

V e l .
W.F.

Depth
Au ea

KM 2C,6
tknc .

V e l .
W.F.

Depth
Au ea

KM 2(:)7
Cclnc .

V e l .
W.F.

Depth
A r e a

KM 208
Cclnc .

V e l .
W.F.

Depth
AY ea

t:;M ‘&:)‘s

Cclnc .
V e l .
W.F.

Depth
AY ea

K M 2 10
C:onc .

V e l .
W . F .

D e p t h
A r e a

KM 21 1
L.on c .

Vel .
LJ.  F.

D e p t h
A r e a

f::M  2 1 2
I_’ 13 n 4: .

Vel .

13 16. 3
c:, _ j’j

17. -45 16.q3 16.833 16 .93  16 .93  16 .93  16.-j.+ 115.3-I 16.‘33 16.‘33 17.06
L. 40 4 . 9 8 5 , 0 3 4.81 4.60 4.33 3.84 3 , (:I’3 .I’. 86 2 . 7 3 1.21
d0. 6 84. L 8 5 . 1  8 1 . 5  77.9 7 3 . 3  65.0 5:. 3 ~48.4 -16.3 :c:, . 5

‘380.  3 11 ms 14. 115 l/sea:  remalnlng
1 ‘3 18 1 ‘3 13 1 ‘3 18 17 15 1-I 13 1: lE,:3

(:,.8(:, 1.38 1.3’3 1.35 1.31 1.25 1.15 0 . ‘jf3 (:I. ‘j3 (1) . -3 (1) 0 . 43
17.45 16.93 16.33  16.93  16:33  16.93 16.9~1 16.94 16.93

L . 4 0 4.38 5 . t:,3 4.82  4.61 -1.33 3.84 3. 09 2. 86
1;:‘;; l;.i)E,

-I.L 1
-J 0 . 6 84 .3 85.2 81.5 78.0 73.4 65. 1 e.-a 3JL. d 4 8 . 5 4 6 . 4 zi,. 5

‘383. (11 c ms 13.9’7 1 /set remaining
18 18 19 19 1’3 18 17 15 13 13 1: 16. ‘3

0. 80 1 . 38 1.40 1.35 1.31 1.25 1.15 (1, . 518 (:, . ‘33 (1) . *j(:) (2 . 43
17.45 16.33 16 .33  16 .93  16 .93  16 .93  16.94 16.94 16 .93 I;.‘;; 17.06
z . 40 4:38 5 . 04 4.82 4.61 4.34 3.8 5 3 . 1 0 2 . 8 7 1.21
40.  6 8 4 . 4 85.3 81.6 78. 1 73.4 65.1 52.4 4 8 . 6 5&A ‘?(:I . 5

985.6 ems 13.7’3  1 /set r e m a i n i n g
18 18 13 19 18 18 17 15 13 12 12 16.03

0. 80 1 . 3’3 1.40  1.35 1.31 1.26 1.15 0 . 98 0. ‘33 (:, . ‘30 0 . 50
17.45 16.93 16 .93  16.93 16 .93  16 .93  16 .34 16.94 16 .93 16.94 17.06

2 . 40 4 . 3 9 5 . 0 4  4 . 8 3  4 . 6 2  4 . 3 4  3 . 8 5 3 . 10 2 . 8 7 2 . 7 5 1 . ‘2.1
4 0 . 7 84 .4 8 5 . 4  8 1 . 7  7 8 . 2  7 3 . 5  6 5 . 2 5 2 . 5 4 8 . 6 4 6 . 5 :(:I . (3

‘388.3  ems 13 .60  l/set r e m a i n i n g
18 18 18 19 18 18 16 14 13 1 2 12 16:3

0 . 8 0 1 .3’3 1.40 1.36 1.31 1.26 1.15 0 l ‘3’3 t:, . ‘33 0. ‘30 0. 3:)
17.45 16.33 16.93 16.93 16.93 16.33 16.34 16.94 16 .93 16.94 17 .06

2 . 4(:, 4. 93 5 . 05 4.83 4.62 4.35 3.86 3 .11 ‘2.88 2 . 7 5 1.22
4 0 . 7 8 4 . 5 8 5 . 5  8 1 . 8  7 8 . 2  7 3 . 6  6 5 . 3 5 2 . 6 4 8 . 7 4 6 . 6 20. 6

‘3’30  . ‘3 4: ms 13. 42 1 /set remaining
17 17 18 18 18 17 16 14 13 12 1 2 16.Y

0. 80 1 . 3’3 1.40 1.36 1.32 1.26 1.16 (:I . ‘39 0 . 34 C) . 3 1 0 . 50
17.46 16.33 16.93 16.33 16.33 16.93 16.94 16.35 16 .93 16.34 17.07
2.41 5 . (:)(:I 5.05  4 . 8 3  4 . 6 3  4 . 3 5  3 . 8 6 3 .11 2 . 8 8 2 . 7 6 1.22
4 0 . 7 8 4 . 6 8 5 . 5  8 1 . 8  7 8 . 3  7 3 . 7  6 5 . 4 5 2 . 6 4 8 . 8 4 6 . 7 2 0 . 7

‘3’33.  6 c ms 13 .25  l/set r e m a i n i n g
17 17 18 18 18 17 16 14 13 12 12  16.‘3

0 . 80 1 .3’3 1.40 1.36 1.32 1.26 1.16 (3. ‘3’3 0. 94 0.91 0 . 50
17.46 16.33 16.33 16.93 16.93 16.93 16.94 16.95 16 .93 16.94 17.07
2.41 5 . (:)(:I 5 . 0 6  4 . 8 4  4 . 6 3  4 . 3 6  3 . 8 7 3 .11 2 . 8 3 2 . 7 6 1 .22
40 . 7 84 .6 8 5 . 6  8 1 . 9  7 8 . 4  7 3 . 8  6 5 . 5 5 2 . 7 4 8 . 9 4 6 . 7 2 0 . 7

3’36. 3 c ms 13 .10  l/set r e m a i n i n g
15 15 16 18 18 18 18 16 14 12 11 16.9

0. 7’3 1 . 34 1 . 40 1.46 1.4’3 1.51 1.54 1 .56 1 .33 1 l 02 0. 48
17 .24 16.33 16.93 16.93 16.93 16.33 16.33 16.93 16 .37 16 .38 17.01

1.61 3.2’3 3 . 4 7  3 . 6 ’ 3  3 . 8 1  3 . 8 7  3.96 4 . (54 3 . 4 7 2.24 (I.81
r: “7.3 55 .7 5 8 . 8  6 2 . 5  6 4 . 5  6 5 . 5  6 7 . 0 6 8 . 5 5 8 . 7 3 7 . 9 13 .7

‘938. ‘3 c ms 12.‘+1  1 /set r e m a i n i n g
17 16 17 17 17 17 15 14 12 12 11 1 6 . 0

0 . 85 1.4’3 1.53 1.49 1.45 1.38 1.25 1 . 06 1 . 04 1. 02 Cl.55
16.61 16.05 1 6 . 0 4  1 6 . 0 4  16. 04 16.05 16. Cj6 16. ‘:‘6 16. 05 16. 06 16. 21

.-,a .-t,i* L -I 4 .76 4.94 4.74 4 .56 4.26 3. 70 2 . 9 6 2 . 8 6 2. a(:, 1 . 22
36 . 0 76 .4 7 ’ 3 . 2  7 6 . 1  7 3 . 1  6 8 . 3  5 9 . 4 4 7 . 4 45.‘3 4 4 . 9 1’3.6

1 W 1 . 6 c ms 12.77 1 /set remain ing
16 17 17 18 18 17 15 1-I 12 11 1 0 z (1) . t-8

0 . ‘3 1 1.49 1.45 1.3’3 1.30 1.25 1.23 1.15 1 , 02 0 . 88 0 . -28
2 1 . (:b(:) 2::). 58 2(:1. 58 20. 58 20.  58 ‘L’(:I.  58 20. 58 20.  58 20. 58 20. 58 z:o. 65

‘-’ 0’3&. 4 0 7. 3.91 3 . 6 8  3 . 3  6  3 . 1 8  3 . 1 1 2 . 8 6 2.42 1. ‘36 0. 87
43.1 83. 7 80. 4 75.8 69. 1 65.5 63.9 5 8 . 8 4’3.7 4 (1)  . 3 18 .0

1 (I)(:)4  . 3 1: ms 1 2 . 6 5  1/5ec  r e m a i n i n g
14 14 16 16 17 16 15 14 13 12 11 13.7

a.75 1.50 1.82 1.95  1 . ‘36 1.86 1.68 1.53 1. -+z 1. 18 0.5’3

1 7 . c:c-,
1. Ll
LO. -I



W.F.
Depth

Area
KM 2 1 3

Cone  .
Vel .
W.F.

Depth
Area

KM 214
C:cdnc  .

Vel .
W.F.

Depth
Area

KM 215
Cone .

Vel.
W.F’.

Depth
Area

):;M 216
C:anc .
Ve l .
W.F’.

Depth
Area

KM 217
Cone .

Vel .
W.P.

Depth
Area

KM 218
Cone  .

Vel .
W.P.

Depth
Area

KM 2103
C:onc .

V e l .
W.P.

Depth
Area

);:M 220
Ccmc .

V e l .
W.P.

Depth
Area

b::M 221
Cone ,

Vel .
W.P.

Depth
Area

1.1’ M 2 2 2
C:onc .

Vel .
W.P.

Depth
Area

f,:M 22:“s
Cc4nc  ,
Vel.

A&71
13.33 13. 73 13.67 13.6fS 13.65 13.66 13.67 13.66 13.66 13.7(:) 13.8(,

1 . A*_  9.-, q .3.33 &I . 3.1 .I. 79 .I. 83 .I. -(El 3. ‘31 3 . 4 2 3 . 03 2 . 4~:) (11. ‘j.1
1 8 . 0 45.5 5-3.2 65.4 66.0  6 1 . 1  5 3 . 4 46.8 42.1 JL. ? -0 8 12.9

1006.  ‘3 c fns 12.52 1 /I;(+: remainlnq
14 1-F 15 16 16 16 15 14 13 12 11 13.7

0 . 7 L 1.42 1.72  1.85  1.86 1.76 1 . 6C) 1 . 4 6 1 . 3 5 1 . 13 0. 50
13:34 13.73 13.67 13.66 13.66 13. 66 13.67 13.66 1.3.66 13.70 13.!3()

1 . 40 3.53 4.5’3 5. 07 5.12 4 . 7 4  4 . 1 4 3.63 3.27 2.55 1 . (:I(:,
1.3.  1 48.1 62 .7  64 .2  6 ’3 .8  64 .7  56 .5 4’3.6 44.6 3-t. 8 13.6

1 ow . G If Ins 12.4C)  1 /set remain~nq
-14 1-I 15 16 16 16 15 14 13 12 11 13.7

0 . 7 ‘2 1.42 1.73 1.85 1.87 1.77 1 . 60 1 .A6 1 .35 1. 13 0.57
13.‘34 13.73 13. 67 13.66 13.66 13.67 13.67 13.66 13.66 13.70 13.80

1 . 40 3.53 4 . 60 5.08 5.12 4.75 4.14 3.64 3. i “‘8 2.55 1 (:I(:,.
13. 1 48.2 62.8 63.3 63.  ‘3  64.8 56.6 43.7 4-I. 7 34. 8 13.7

1012.2 ems 12.2 5 1 /set remain ing
15 15 16 17 16 16 15 13 12 11 1 0 16. ‘3

0.8’3 1.54 1.56 1.51 1.46 1.40 1.28 1.10 1 . 04 1 . 0 1 0 55.
17.47 16.34 16.34 16.94 16.34 16.94 16.95 16.95 16.94 16.94 17.08
3 1’3.A. 4.56 4.61 4.42 4.23 3. ‘38 3.53 .y? 85 ‘7 65 6.53 ‘:’ 1.12
37.2 77.2 78.2 74.8 71.6 67.4 59.  ‘3 G.3 5i.8 42. ‘j 19.0

l(j15.4  ems 1’7 11 l/see remainingA.
15 15 16 16 16 15 14 13 12 1 0 10 16. 3

0.91 1.58 1.5’3 1.54 1.50 1.43 1.32 1.13 1 . 07 1 . 03 0 . 5 7
17.47 16.34 16.94 16.94 16.94 16.94 16.95 16.35 16.94 16.95 17.08
2.14 4.46 4.51 4.32 4.13 3.8’3 3,: 46 2.79 -7 L.J ‘3 ‘,’ 48

I;;.9
1.10

36.3 75.5 76.4 73.1 70. u 65. ‘3 58.5 47.2 43.8 18.6
1018.6 ems 11.?7 l/set remaining

14 15 16 16 16 15 14 13 11 10 10 16.9
0.91 1.58 1.60 1.55 1 . 50 1.44 1.32 1.13 1.07 1 . 04 (3. 57

17.47 16.94 16.94 16.44 16.94 16.94 16.95 16.95 16.44 16.135 17.08
2.15 4.46 4 .51  4 .32  4 .14  3 .8 ’3  3 .46 2.7’3 2. 5’3 2.48 l.l(j
36.3 75.5 76.5 73.2 70. 1 66. (j 58.6 47.3 43.3 42.0 18.6

1021.8 ems 11.83 l/set remaining
14 15 15 16 16 15 14 12 11 10 10 16.4

(:,.I31 1.59 1.60 1.55 1.50 1.44 1.32 1.13 1.07 1.04 (j.57
17.47 16.94 16.94 16.94 16.34 16.94 16.95 16.95 16.94 16.135 17.08
2.15 4.46 4 .52  4 .33  4 .14  3 .  ‘30 3 . 4 6 2.8(j 2.60 2.49 1.10
36.4 75.6 7 6 . 6  7 3 . 3  70. 2 6 6 . 0  5 8 . 7 47.4 44.0 42.1 18.7

1(324.‘3 cm5 11.63 l/set remaining
14 15 15 16 15 15 14 1 2 11 10 10 16.3

0.32 1.53 1.6(j 1.55 1.51 1.44 1.32 1.13 1.08 1. (j4 0 . 57
17.48 16.94 16.94 16.94 16.94 16.‘34 16.95 16.56 16.94 16.95 17.08

‘-.JL. 15 4.47 4 .52  4 .33  4 .15  3 .  *3(j 3 . 4 7 2. 80 2.60 2.4’3 1.10
36.4 75.7 7 6 . 6  7 3 . 4  7 0 . 2  6 6 . 1  5 8 . 8 47.5 44.1 42.2 18.7

1028. 1 ems 11.41 l/set remaining
13 13 14 14 14 1 2 11 9 7 7 6 27.3

0.40 (j. 71 0.77 0.76 0.70 (j . f3:)  (I.51 0 . 48 0.44 0.31 0 . 1 3
27.65 27.28 27.27 27.27 27.27 27.2’3 27.27 27.27 27.27 27.30 27.28
3.18 7.05 7.‘36 7. 74 6. ‘30 5.62 4.43 4 . 08 3. 5’3 c’L. ‘75 & (3.67
86.6 132.1 216.9 211.1 188.0 153.1 120.3 111.2 37.3 61.3 18.3

1031.3 ems 11.20 l/set remaining
12 13 14 15 14 12 1 0 8 7 6 5 27.3

0.54 0 . ‘37 1.06 1 . 04 0. ‘36 (j . 8.2 0. 70 0 . 66 (j . &:I (:I . 4 2 0 1 7.
27.66 27.30 27.28 27.23 27.29 27.31 27.28 27.28 27.29 27.31 27.30
2.29 5. 07 5 . 7 3  5 . 5 7  4 . 3 6  4.(j4 3 . 1 ’ 3 2. ‘34 .-.J  L.  5’ 3 1.62 0 . 48
62.4 138.4 156.3 152.0 135.4 ll ( j .3 87.1 80. 1 70. 6 44.1 13.2

1034. 5 ems 11.00 1 /set remaining
12 13 14 14 14 12 1 C) 8 7 6 5 27.3

0.54 0 . ‘37 1 . 06 1 . (34 0 . ‘36 0 . 83 (1 . 70 0 . 66 (j . Gt:, (:I . _12 0 1 7.
27.68 27.31 27.30 27.30 27.30  27.32 27.3(j 27.29 27.30 27.32 27.31
L. LL.-) 62,;  .-,,- 5 08. 5.73 5.58 4. ‘37 4 CE 3. 20. ” ‘34

&I. 3
2.5* 3 1.62 0 . 48

1 3 8 . 6 1 5 6 . 5  1 5 2 . 2  1 3 5 . 6  llC1.4  8 7 . 2 7 0 7. 4 4 . 1 1 3 . 2
1037. 6 ems 10.80 1 /set: remaining

11 13 14 14 13 I 2 1 0 8 7 6 5 27.3
0 . 54 Q . ‘3 7 1 . 06 1 . 04 0 . ‘36 0. 83 f:, . 70 0 . 66 (j . 6(:1 (1,. 43 0 1 7.



A8-72
W.F. --.‘7*63 27.33 L7.31  117.31 27.31  L7.34  2 7 . 3 1 27.31 27.32 27.34 ;:7.3,-

Depth 2. 2'3 :.; . t:,:q 5. 7.1 s.si3  4. 37 *4. (:I3 :: . J(:) .:. *j:S 2. 5.3 1 . t; ._ t:) . 4s
Area 62.7 128.03 135.7 15,y.q  135.8 110 .6  8 7 . 4 00. 5 70. ‘3 4-z. 2 13.1

t.M 224 1 O-I(:)  . 8 II ms 1(:1.61 l/se*:  remainrng
II.on  I: . 11 1 2 13 14 13 11 1 0 8 7 & 'J 27.0
Vel . 0. 5-t (3 . ‘38 1 . OG 1 . 04 (I . 36 0 . a 3 t:, . 7(:, 0. 6cJ (:I . 6 (:J (11. 4 3 c-1  . 1 7
W.F. 27.71 27.34 27.32  27.33 27.33 2’7.35 27.33 27.32 27.33 L7.35 27.34

Depth L . 3t:, 5 . 0’3 5.7-I 5.5’3 4.98 _) . 05 3. 20 2. ‘35 2. C,((:, 1 . is .I (:) . 49
Area 62. 8 13sj.1 157.i:) 152.6 136.i) 110.7 87.5 I30. 7 71.0 -1.J.:. ITI. 1

t.r1 LLd -’ -I= 104-I  . (1) c ms 1 0 . 4 2 1 /set remaining
I_.f:ln  I: . 11 12 13 13 13 11 ‘3 8 6 5 5 27.3

Vel . 0.55 0 . 98 1 . (2 7 1 . 04 0. ‘x4 0 . 83 (:, . j1:, 0. EJF, (1, . Es(:) 0. 43 (1) . 1 7
w. F’. 27.72 27.35 27.34  27.34 27.34 27.37 27.34 27.3-I 27.34 27.37 27.35

Depth 2. 30 5 . 1 0 5.75 5.5-j 4.90 4 . 06 3. Ll ‘7 96 -’ 6c:r 1.62 0.48
Area 62_'j 13lj.3 157.2 152.8 136.2 110.9 8 7 .  6 ;;L ‘3 G.1 44.2 13.1

k<M ‘T# -,E,
i:Gnc .

1047. I: I:ms 10. L-l 1 /set remaining
11 12 13 13 1 3 11 ‘3 8 6 5 5 27. -I

Ve l . 0 . 55 (3 . ‘38 1 . 0 7 1 . 05 (:I . 36 0 . 83 c:r . 70 0 . 66 (1) . 60 0 . 4 3 0. 17
W.F’. 27.74 27.37 27.35 27.36  27.36 27.38 27.35 27.35 27.36 27.38 27.37

Depth 2.30 5 . 1 0 5.76 5.59 4 . 93 4 . 06 3.2 1 .T’ 97 ‘T’ 61 1.62 (1) . 48
Area 63. 0 139.6 157.4 153.0 136.4 111.0 87.8 iii.1 G.3 44.3 13.1

t(M “_‘7
c;;c  .

105C:.  3 ems 10.06 1 /set remaining
10 12 13 13 12 11 9 7 6 5 5 27.4

Vel . 0 . 55 0 . 98 1 . 07 1 . 05 0. 96 0 . 83 0 . 7 0 0 . 66 0 . 60 (:I . 4 3 0 . 1 7
W.F’. 27.74 27.37 27 -36 27.36 27.36 27.39 27.36 27.36 27.36 27.39 27.37

Depth 2.31 5.11 5.76 5. 60 4 . ‘j’j 4. 06 3. i ‘:‘I ‘7 ,j7

Area 63. 1 139.7 157.6 153.2 136.6 111.2 87.9 ii.3
2.61 1.62 0 . 48
71.4 44.4 13.1

KM 228 1053.5 c ms 9.88 l/set remaining
C:clnc  . 10 11 12 13 12 11 9 7 6 5 5 27.4

Vel . 0.55 0 . 98 1 . 0 7 1.05 0. 97 0 . 83 (:) l 7(:, 0 . 6 7 0 . 6 1 0 . 4 3 (3.17
W.F’. 27.75 27.38 27.36 27.37 27.37 27.39 27 .36 27.36 27.37 27.3'j 27.38

Depth 2.31 5.11 5.77 5.61 5.  00 4.07 3. ‘22 ‘. ” 98
k.4

2.62 1.63 0.48
A r e a 63.2 139.9 157.8 153.4 136.7 111.4 88.1 71.6 44.5 13.2

KM 22.~ 1056. 7 ems 9.70 1 /set remaining
C:oni . 10 11 1 71 12 1 3 10 9 7 6 5 5 27.q
Vel . 0 . 55 0 . 98 1.0; 1 . 05 0.9; 0. 83 (5 . 7 1 0 . 6 7 0.61 0.43 0 . 1 7
W.F. 27.75 27 .38 27.36 27.37 27.37 27.39 27.37 27.36 27.37 27.40 27.38

Depth 2.31 5.12 5.77 5.61 5 . (:I(:, 4.08 3.23 ‘1 *jQ 2 . 6 2 1.63 (3 . 48
Area 63.3 140.1 158.0 153.5 136.9 111.5 88.3 ;;;.6 71.7 44.6 13.3

v;M 23(:, 1059. 9 ems 9.57 l/set remaining
Cunc. 5 6 6 7 I- j 10 11 12 11 10 10 20. 1

Vel. 0.31 0.54 0.63 0. 78 0.97 1. 16 1.28 1.34 1 .4(I) 1.22 (:I . E, (3
W.P. 20. 13 20.06 20.07 20.08  20.09 20.09 26. 07 20. 06 20.07 20. 23 20. 47

Depth (1) . 8 1 1 .70 2 . 1 1  2 . 8 6  3 . 8 5  4 . 9 5  5 . 7 1 6. 07 6.41 5.35 2.03
Area 16.3 3 4.2 42.3 57.3 77.2 99.2 114.5 121.7 128.7 107.3 40 . 7

J/M 23 1 1063. 0 ems 9.44 l/set remaining
S:l:anc . 5 5 6 7 9 10 11 11 11 10 ‘3 z::1. 1

Ve l . 0.31 0.54 0. 63 0. 78 0.97 1.16 1.2’3 1.34 1 , 40 1 . .?.-I  4-i (:I . 60
W.F’. 20. 13 20. 06 20. (:)7 2f:). 08 20. 10 20. 09 20. 07 Z(:I. 07 20. c17 20. 23 20. 47

Depth 0.82 1.71 2 . 1 1  2 . 8 6  3 . 8 5  4 . 9 5  5 . 7 1 6 . (1) 7 6.42 5 35 z . 03
Area 16.4 34.3 42.4 57.4 77.3 99.3 114.6 121.8 128.8 l&4 40 . 8

KM ‘23.2 1066. 2 ems ,- j .31 l/set remaining
C:onc . 5 5 6 7 9 1 0 11 11 11 10 ‘3 20. 1

Vel  . 0.31 0. 54 0 . 63 0. 78 ‘.1. ‘37 1.16 1.29 1.35 1 . 40 1 ‘T”yl

W.P. 2(:,  . 1 3 20. 07 20. (38 20. (38 20. 1 (:I 2C). (19 20. 07 Z(:I. 07 20. 07 20: ;;
(:J  .  G(:)

20. 47
Depth (11 . 8.2 1.71 ‘7 12 ” &. 87 3.86 4.96 5.7’2

a;. 5 57.5 77.4 99.4 114.7
6 . 08 6.42 5.36 2. (13

Area 16.4 34.4 121.3 128.9 107.5 _)(:I . 8
):;:M  233 lc:)G*j. 4 I:rns 9.18 l/set:  remaining

C:cbn II . cJ 5 6 7 ‘3 1 0
0 . 63 0 . 79 0 . 97 1.17 l.;*; 1.;;

1 0 1 0 ‘3 20 . 1
Ve 1 . 0. 3 1 0. 54 1.40 1.23 c:r  . 6t:)
W.F’. 20. 13 20. 07 2(:, . (33 :(:I. (38 21:).  10 2(:1.  (:~*a ;:t:).  (117 :(:I. (117 2~:).  07 z:c,  - . LJ -17 z(:,  . -) 7

Depth 0. 82 1 . 72 2.12 2 . 8 7  3 . 8 6  4 . 9 6  5.72 6 . 08 6.43 5.36 2 . (:,3
AY ed 16. -1 34.5 42.6 57.6 77.5 99.5 114.8 122. 0 129. 0 107. 6 -Ii). 8

b:‘M  T>4 1072 . 6 I:ms ‘3.05 1 /se*: remaining
I_.j:in~:  . 5 5 6 7 9 1 0 1 0 11 1 (1, 1 (1 ‘3 ::(I) . 1
V e 1 . (3 . 3 1 0 . 54 0. 63 0 . 73 0 . 98 1.17 1.2’3 1.35 1. -11 1.23 (1) . 60



A&73

W.P. 20. 13 L’(I)_ (117 z(:,. (-8 -J:,. (118 2~:).  I(:) :(:I. iI’3  :::I. 07 zi).  (:)7  ::-.‘(:j.  (:I7 L’C:,.  23 LC,. 48

Depth r:).YT 1.72 2. 13 2.t313 3.3i 4. ‘37 :.5 . 7 3 6. t:,‘j  fj. sJ3 5. 36 2. (j-)

A r e a  1 6 . 5 3 4 . 6 4 2 . 7 5 7 . 7 7 7 . 6 99.6 114.‘3  ILL. I 123.  1  1 0 7 . 6 40 . ‘3- -

KM 7, ? e,.dd 1075.  7 1: Ins 8. ‘33 l/set r e m a i n i n g

Cclnc . 5 5 El 7 8 1 0 1 0 11 1 0 .-9 I-3 20. 1
Ve 1 . (1)  . 3 Z 0 . 55 0 . 6-I (3 . 7’3 0 . ‘38 1. 17 1.30  1.25 1.41  1.23 0 . El 1
W.F. LO . 1-I ~(1). 07 20. (I,8 20. (1’3  z(I).  l(:I z(:). 1 cl L(:). 0 7  z:o. 07 ,‘(I,. iI7 Lib. 23 20. 48

Dep t h (I. 82 1 . 73 2 . 1 3  2 . 8 8 3 . 8 7 4.97 5 . 7 3 6 . 03 CT.44 5 . 3 7  2.0-I
A r e a  1 6 . 5 3 4 . 7 42:. 8 5 7 . 8 77 .7 93.7 115 .0  122.2 1 2 3 . 2  1 0 7 . 7 40 . ‘3

t..:M 7’36-.J 1078.  ‘3 ems 8 . 8 1  l/set  remaining
II:canc . 5 5 6 7 8 ‘3 1 0 1 0 1 (:) *3 *s YJ(:)  . 1
Vel . 0.32 t:, . 55 (3.EA 0 . 73 0 . ‘38 1 .17  1 .30  1 .36 1 . 4 1  1 . 2 3 0 . E, 1
W.P. z(;, . 1 _I ;:‘o_ 07 z:‘o. 08 26. (j’s 2(:).  1 (j 20. 10 :(j. 07 10. 07 ,‘(j.  (I)7 Z<). 13 ::o. 48

Depth 0 . 83 1.73 ‘Ta 14 2.88 3.88 4.*37 5.74 6 . 1 0 6.44 5.37 z . 0-j
Area 16.6 34.8 3;. ‘3 57.3 77.8 99.8 115.1 122.3 123.3 107.8 40. ‘3

k;M 237 1082. 1 ems 8.69 l/set remaining
Cclnc . 5 5 6 7 8 9 1 0 1 0 l 0 9 8 20. 1

Vel . t:, , 3.2 0 . 55 0. 64 (j. 79 (j . ‘38 1 .17  1 .30  1 .36 1 . 4 1  1 . 2 3 0 . 6 1
W.F’. 20. 14 20. 07 2(:1.  C,Q 20. 0.3 20. 10 2(:1.  It:) 20. (18 20. 07 =C,. 07 20. 24 20. 48

Depth 0. 83 1.74 2 .  l4 2.8’3 3 .88  4 .98 5.74 6 . 10 6.45 5.38 2. (j4
Area 16.6 34.9 _43 . t-1 58.0 77.4 99.9 115.2 122.4 129.4 107.9 41.6

t:‘M  238. 1085. 3 ems 8 . 5 7  1 /set remainlng
C:unc . 5 5 5 6 8 ‘3 1 0 1 0 10 ‘3 8 20. 1

V e l .  0.32 (3.55 0.64 0 . 8(:) (3 . 98 1 . 1 8  1.30 1 . 3 6 1 .42  1 .24 0.61
W.P. 2c1.14 2C1.07  26.08 2C1.09  2C1.10  2<1.l<I 2O.C)8  20.07 20.08 2 0 . 2 4  20.48

Depth 0 . 83 1.74 ‘7 15 2.83 3 .88  4 .98 5% 75 6. 10 6 .45 5.38 2.04
Area 16.7 35.0 z. 1 58.1 78.0 100.0 115.3 122.5 129.5 108.0 41.0

t<M 23’3 1088. 4 ems 8.45 l/set remaining
Cone . 4 5 5 6 8 9 10 1.0 9 Cj 8 20.1
V e l .  0 . 3 2 (j. 55 0.64 Q. 80 (j . 38 1 .18  1 .30  1 .36 1.42 1.24 0.61
W.P. 20.14 26. 07 20. 08 20. 09 20. 10 20.10 20.08 20.07 20.08 20.24 20.48

Depth ( j . 8 3  1.7s 2.15 2.  ‘3(j 3.89 4 . ‘3’3 5.75 6.11 6.46 5.38 2.04
Area 16.7 - 43.235.0 58.2 78.1 100.1 115.4 122. 6 129.6 108.0 41.0

KM 240 1091 . 6 ems 8.37 l/set remaining
Cant  . ,-j 9 8 9 9 9 10 9 9 10 10 11.2

Vel . 0 .66  1 .42 1.79 1.83 1 . 80 1.78 1.75 1 . 7 2  1 . 6 5  1 . 3 7  0 . 6 8
W.P. 11.65 11.49 11.17 11.16 11.16 11.16 11.16 11.16 11.18 11.32 11.69

Depth 1 .48  4 .17 5.59 5.75 5.65 5.53 5.41 5.31 5 . 0 1 3 .92  1 .54
Area 16.5 46.5 62 .4  64 .2  63 .1 61 .7  60 .4 59.2 5 5 . 3  4 3 . 8 17.2

KM 241 1097. 5 ems 8.28 l/ses remaining
Cone . 3 9 3 9 9 9 9 9 9 10 10 11.2
Vel. 0.59 1.27 1.60 1.63 1.61 1 .5’3 1.56 1.54 1 .48  1 .23 0.61
W.P. 11.66 11.50 11.18 11.17 11.17 11.17 11.17 11.17 11.18 11.33 11.70

Depth 1.67 4.71 6 . 3 2  6.51 6.3’3 6 . 2 6  6 . 1 2 6. 00 5 . 6 7 4.44 1.74
Area 18.7 52.6 70 .6  72 .7 71 .4  69 .8  68 .3 6 7 . 0  6 3 . 3  4 9 . 5  1 9 . 5

EM 242 1103.4 ems 8.19 l/set remaining
Cdnc  . 9 9 9 8 9 3 9 9 9 10 10 11.2

Vel . (j.60 1 . 2 7 1.61 1.64 1,62 1.53 1.57 1.55 1 .48  1 .23 (j.61
W.F’. 11.66 11.50 11.18 11.17 11.17 11.17 11.17 11.17 11.19 11.33 11.70

Depth 1.67 4.71 6 .33  6 .52 6.40 6 .26  6 .13 6 . 0 1 5.68 4.44 1.75
Area 18.7 52.7 7 0 . 7  7 2 . 8  7 1 . 5 70.0 68 .4  67 .2 6 3 . 4  4 9 . 6  1 9 . 5

t.:M  243 1109. 3 ems 8.1(3 l/set remaining
C:onc . 9 3 8 8 8 9 9 9 9 10 10 1 1 . 2

Vel . (j.6(j 1 . 2 8 1 .61  1 .65  1 .62 1 . 60 1.58 1.55 1.4’3 1.24 (3 . 62
W.P. 11.66 11 .51 11.19 11.18 11.18 11.18 11.18 11.18 11.19 11.34 11.71

Depth 1 .67  4 .72 6 .34  6 .53 6.41 6.27 6. 14 6.02 5.69 4 . 4 5  1 . 7 5
Area 18.7 5 2 . 7  7 0 . 8  7 2 . 9 71.6 70. 1 68 .6  67 .3 63 .6  49 .7 19.5

t::M  244 1115.1 ems 8.(jl  l/set:  r ema in ing
lI:t:lnc  . ‘3 ,-3 8 8 8 I-j I-d .-j 1-j 1 0 1 0 1 1 . p’

Vel . 0. 60 1. I:8 1. 62 1.65 1.63 1.61 1.58 1.56 1.50 1.24 (j . 6’2
W.F’. 11.67 11.!52 11.19 11.18 11.18 11.18 11.18 11.18 11.20 11.34 11.72

Depth 1.67 4 . 7 2  6 . 3 5  6 . 5 4 6 . 4 2 6 . 2 8  6 . 1 5 6 . 03 5.70 4 . 4 6  1 . 7 5
A r e a 1 8 . 7  5 2 . 8 71.0 7 3 . 1 7 1 . 8 70.2 6 8 . 7 6 7 . 4 6 3 . 7 43. 8 1’3. 6

)‘M 245 1 1 2 1 . 0 I: ms 7.93 l/set r ema in ing
II: I:$ n c . 8 3 8 8 8 .g 3 ‘3 a-d I-d ‘3 1 1 . 2

Vel . (:b  . 60 1 . 2.3 1.62 1.66 1.64 1.61 1.53 1.57 1.50 1:X (j . 6’2



~8-74

w. f-‘. 1 1 _ (,7 1 1 _ 5:’ 1 1 . I::(:) 1 1 . 1’3 1 1 - 1’3 - 1 I. 1’3 11. 1’3 11. 1’3 ll.L(I’ 1 1  .:5 11 .-7:a
1.72
1 ‘3 . E>

tM L-IE, 1 lLE,.‘j ems 7 . 8 4 1  /set  remalnlng
I-

I_ 1-1 n 11 . 8 3 8 8 8 8 ‘j ,- 3
3 ‘ 3  11.:

V e l . t:, . 6(:) 1 . 2-3 1. cl3 1.00 1.6A 1.62 1.5’j 1 . c- CJ  7 1 . 5 1 C’)  6 ::.

W. F’. 1 1 . 6 8 11.53 11 .2c) 11.13 11.1’3  11.1’3  1 1 . 1 3 1 1 . 1 ’ 3  ll.Ll 1 1 . 7 3

D e p t h 1.67 4 . 7 3 6 .d 76 6 . 5 5 6.44 6 . 30 f5.10 c . (:)z 5.71 1 . 7 I c \.J
Area 1 8 . 7 52.3 71.2 7 3 . 3 72.0 70 . 5 t’j. (:I fj7.7 62. ‘3 13.6

tM 247 1132.8 ems 7 . 7 6 l/set: remalnlng
I_ III n 11 . 8 ‘3 7 8 8 8 E3 ‘3 El ‘3 ‘3 1 1 , L

Vel . (:I . 61:) 1 . ‘2’3 1 . 6 3 1 . 6 7 1.65 1.62 1 . 60 1. 58 1 . 5 1 1 -,f.&.I 0 . 6 2
w. F’. 1 1 . 6 8 11 -54 11.21 ll.zc:, 11.20 ll.I’C)  ll.Li) 1 1 . 2 0 1 1 . 2 1 1 1 . 3 6  1 1 . 7 3

Depth 1 . 6 7 4 . 7 3 6 . 3 7 6 . 5 6  6 . 4 4  6 . 3 1  6 . 1 7 6. (I& 5 . 7 2 -I.,$7 1.7cl
A r e a 18.7 5 3 . 0 7 1 . 3 2 70.6 6’3. 1

,7;;5,  . ,;z. I: remaining
67. 8 6-I . 0 50 . 1 13.7

t., M 248 1138.7 ems
II. 111 n I: . 8 8 7 8 8 8 8 8 8 9 ‘3 11.:

Vel . t:,. 6(:, 1. 30 1.64 1 . 6 8  1 . 6 5  1.63  1.60 1.58 1.52 1.26  (1) . 0 3
W.P. 11.63 11 -54 11.21 11.20 ll.ZC) 11.28  1 1 . X ) 11.20 11.22 11.37 11.7-I

Depth 1.67 4 . 7 4 6 . 3 8 6 . 5 7  6 . 4 5  6 . 3 2  6 . 1 8 6 . 5) 7 5 . 7 3 4 . 4 8  1 . 7 6
A r e a 18.7 53.1 7 1 . 5 7 3 . 6  I,;;=3 7 0 . 8  69.2 67. ‘3 6 4 . 2 5C).  = 1 ’ 3 . 7

t:.M 24’3 1144.5 ems 7 . 5 9 II r e m a i n i n g
-.I_. 1-1  n I: . 8 8 7 8 8 8 8 8 8 ‘3 ‘3 11.2
Vel . 0 .61 1.30 1.65 1.68 1. GE,  1.64  1.61 1.5’3 1.52 1 . 2 6  0 . 63
W.P. 11.63 11.55 11.22 11.21 11 .21  11 .21  11 .21 11.21 11.22 11 .37  11 .75

Depth 1.67 4 . 7 4 6 . 3 3 6 . 5 8  6 . 4 6  6 . 3 3  6 . 1 ’ 3 6 . 0 7 5 . 7 4 4.4’3  1 . 7 6
A r e a 18 .7 53 .1 7 1 . 6 7 3 . 7  7 2 . 4  7 0 . 9  6 9 . 4 68 .1 6 4 . 3 5 0 . 3  1 3 . 7

t:;M 25(j 1150.4 ems 7 .53 1 /see remain ing
lI:d:tnc . 7 7 7 8 8 ‘3 I- d 8 8 7 7 12.4

V e l . 0 . ‘3 1 1 .60 1.70 1 . 8 5  Z.(I)1 2.11 2.17 2.22 2.11 1 .72  (2 . 87
W.F. 13.04 12.40 12. 41 12 .41  12 .41  12 .  40 12.40 12.40 1 2 . 4 5 1 2 . 5 3  1 2 . 3 5

Depth 1 l 50 3.10 3 . 3 8 3 . 8 1  4 . 2 6  4 . 5 5  4 . 7 3 4. ‘30 4. 56 3 . 4 6  1 . 3 ’ 3
A r e a 18 .6 3 8 . 4 4 1 . 9 4 7 . 2  5 2 . 8  5 6 . 4  5 8 . 6 60. 7 5 6 . 5 42.9 1 7 . 3

t::M 251 1151.2 ems 7.44 1 /set remain ing
I_: 111 n 11 . 7 7 7 8 8 8 8 8 8 8 8 12’..2

V e l . 0.65 1.14 1.21 1 . 3 2  1 . 4 3  1.50 1 . 5 4 1 .58 1 .50 1 . 2 2  (:) . 6.2
w.F’. 13.04 12. 40 12.41 1 2 . 4 1  1 2 .  41 12.40 l2.4C) 12.40 12.45 1 2 . 5 3  l2.‘35

Depth 2 . 1 6 4 . 4 5 4 . 8 5 5 . 4 6  6 . 1 1  6 . 5 4  6 . 7 8 7 . 0 3 6 . 5 4 4 . 9 7  2 . (:)(:I
A r e a 2 6 . 8 55.2 60.  1 6 7 . 7  7 5 . 8  8 1 . C )  8 4 . 1 87 .1 81 .1 6 1 . 6  2 4 . 8

t:::M 252 1152.  C) I:ms 7 .*35 1 /set remain ing
I_:onc . 7 7 7 7 8 8 8 8 8 8 8 12.4

V e l . 0.65 1.14 1.21 1 . 3 2  1 . 4 3  1 . 5 0  1 . 5 4 1 .58 1 .50 l .22 (1,  . 6.2
w.F’. 13.04 12 .40 12.41 12.41 12.41 12.40 12.40 12.40 12 .45 1 2 . 5 3  12.95

Depth 2 . 1 6 4 . 4 5 4 . 8 5 5 . 4 6  6 . 1 1  6 . 5 4  6 . 7 8 7 . 0 3 6 . 5 5 4.97 ‘2 . (:,o
A r e a 2 6 . 8 5 5 . 2 60 .1 6 7 . 7  7 5 . 8  8 1 . 0  8 4 . 1 87. 1 81. 1 6 1 . 6  24.8

KM 253 1152.8 ems 7 . 2 7  l/set: r e m a i n i n g
C:cln  c . 7 7 7 7 8 8 8 8 8 8 8 12.4

Vel . (I . 65 1.14 1.21 1 . 3 2  1 . 4 3  1.5(:) 1 . 5 4 1 .58 1 .50 1.2’2  (1,  . 15.2
W.F. 13.04 12. 4C) 12.41 12.41 12.41 12.40 12.40 12.40 12.45 12.53 12.35

Depth 2. 16 4 . 4 9 4 . 8 5 5 . 4 6  6 . 1 1  6 . 5 4  6 . 7 8 7.03 6 . 5 5 4.27 2 . (:)(:I
A r e a 2 6 . 8 5 5 . 2 60. 1 6 7 . 7  7 5 . 8  8 1 . 0  8 4 . 1 87 .1 8 1 . 2 6 1 . 6  2 4 . 8

t.::M 254 1153.7 ems 7.18 1 /set remain ing
C:t:lnc  . 7 7 7 7 8 8 8 8 8 8 8 12.4

Vel  . Cl.65 1.14 1.21 1 . 3 2  1 . 4 3  1.5(:) 1.5-J 1.58 1.5(:) 1.2’2 (:) . 0 ‘2
w.p. 13.04 12.40 12.41 12.42 12.41 12.40 12.40 12.40 12.45 12.53  12.‘35

Depth 2 . 1 6 4 . 4 5 4 . 8 5 5 . 4 7  6 . 1 2  6 . 5 4  6.79 7 . 0 3 6 . 5 5 4.97 I: . I:,(:,
A r e a 2 6 . 8 55.2 GC). 1 67.8 75.8 81.1 84. 1 87.2 8 1 . 2 6 1 . 6  2-J. 8

t::M -I c cLdJJ 1154.5 ems 7.10 1 /set r e m a i n i n g
II. 111 n 11 . 7 7 7 7 7 8 8 8 7 8 8 lL.4

V e l . 0 . 65 1 . 1 4 1 . 2 1 1.32 1 . 4 3  1 . 5 0  1 . 5 4 1 . 5 8 1 . 5 0 1.22 0 . 6 L
w. F’. 13.(:bj 12.40 12.41 12.42 12.41 12.40 12.4(3 12.4(3 12.45 1 2 . 5 3  lZ.‘jS

D e p t h 2 . 1 6 4 . 4 5 4 . 8 5 5 . 4 7  6.12 6 . 5 4  6.7’j 7 . 0 3 6 . 5 5 4. 37 2 . 00
A r e a 26.8 55.2 GO . 1 6 7 . 8  7 5 . 8  8 1 . 1  84.1 87.: 81.2 6 1 . 6  24.8

t::M 256 1 1 5 5 . 3 ems 7 . 0 1  1  /set r e m a i n i n g
I_ one . 7 7 7 7 7 8 8 7 7 7 b lL.,i

Vel . 0 . I55 1. 14 1 . 2 1 1.32 1.43 1.50 1.5-1 1 . 5 8 1.50 1.22 0 . 6 ;:



A8-75
W.F’. 13. (1b.J  1 ;;. _I(:, 1:. 4 1 1 ,I’. .$;’  1 _;. -1 1 1 I’. 4(-) 1 .i-‘. 4t:) 1::. -It-1 1 2. -1-5 1 ,,. 5;3

Depth 2.16 4.40 *1.c3.35 5. a47 fj. 12 i J . 5 4 L . 7’-j -7 . (‘);‘2 (f . 55 j* ‘3, l.‘1: I;;

A r e a LG.8 5 5 . 2 60 . 2 6 7 . 8 7 5 . 8  8 1 . 1 8-I. 1 07.:’ 81.2 E, 1 . & 24. cl
k.M 2 5 7 1156.1 I:ms 6.nj3  1 /see:  remalnlng

lI.onl: . 7 7 7 7 7 7 7 7 7 7 t3 l,‘..i
Vel . 0 . 65 1.14 1 . 2 1  1.32 1.43 1.50 1.5~1  1.38 1.5~:) 1.23 (:) . 6.1
W.F’. 13.0-I  12.-+0  12. _Fl IL.42 12..$1 lL.-IO 12.-J(:) lL..f(:)  12.45 IL.53 12.‘35

D e p t h .I. 16 4.4& 4 . 8 5 5. 47 6 . 1 2 6 . 5 4 cl. 7’3 7. 03 Ea.55 4 . ‘3 7 L . t:,t:,
A r e a 26.8 55.2 _.L60 6 7 . 8  7 5 . 8 8 1 . 1  84.2 97.;’ 01.2 61.7 L*I.  t3

b.‘M 258 1156.3 ems 6 . 8 5 1  /s;ec  remainlnq
Lclnc  . 6 7 7 7 7 7 - 7 7 7 7 n IL.4

V e l . 0 . 65 1 . 1 4  1 . 2 1  1.3;’ 1.43 1.50  1.54 1.58 1.50 1.23 0. 6.2
W.F’. 13.0-I  12. -IO 12.-Fl 12. _I2 12.41 12.4(:)  12.dO lL._Fc:) 12.45 11.53 lL.‘jZ

D e p t h 2 . 1 6 4 . 4 6 4 . 8 5 5 . 4 7 6 . 1 2 6 . 5 4 6 . 7 ’ 3 7 . 0 3  6 . 5 5 4. ‘37 I . (:H:,
A r e a 16 .8 5 5 . 3 &(:) . 2 6 7 . 8 75. *j 81.1 8 4 . 2  8 7 . 2  81.2 6 1 . 7 24.8

p;M 253 1157.7 ems 6.77 1 /set remarning
C:onc . 6 7 6 7 7 7 7 7 7 7 8  12.4

V e l . 0 . 65 1.14 1.22 1.32 1.43 1.X) 1.55 1.58 1.3.) 1.23 0. 62
w.F’. 13. 04 12.40  1 2 . 4 1  12.42 12.41 12.4(:, 12.4(I)  12. -+(I) 12.-$5  12.53 12. ‘35

D e p t h  2 . 1 6 4 . 4 6  4 . 8 5 5 . 4 7 6 . 1 2 6 . 5 - I  6 . 7 3 7 . 0 3  6 . 5 5 4.‘j7 z . I:,0
A r e a 2 6 . 8 5 5 . 3 6C) .T..C 6 7 . 8  7 5 . 9 81.1 8 4 . 2 8 7 . 2  8 2 . 2 6 1 . 7 24.8

KM 260 1158.5 ems 6.69 l/set  r e m a i n i n g
C:onc . 7 7 7 7 7 7 7 7 7 7  12.3

Vel . (1.71 1 . 3 0  1.39 1.42 1 .44 1.47 1 . 4 8  1.42  1.X) 1 . 0’3 0 . 56
w-F’_ 13_(;)2 12.28 12.25 12.25 12.25

6.41 l’
2.25 12.25  12.27 12.27  12.32 12.64

Depth 2.57 5 . 6 2  6.15 6 . 3:) 6.61 6 . 6 8  6 . 3 3  5 . 5 7 4.39 1.81
A r e a 3 1 . 5 6 8 . 3  7 5 . 4 7 7 . 2 7 9 . 2 8 1 . 0 8 1 . 8  7 7 . 5  6 8 . 2 53.8 ‘17 .>

KM 261 1159.3 cfns
LL. L

6 . 6 2  l/set r e m a i n i n g
Cctnc  . 7 7 7 7 7 7 7 7 6 7  12 .3
Vel . 0. 82 1.51 1.61 1.64 1.67 1 . 7C) 1.71 1  .64 1.50 1 .26 0. 65
w.p. 13.5)2 1 2 . 2 8  12.25

5.2; l’
2.25 1 2.25 12.25 12.25 12.27 12.27 12.32 12,654

Depth T’ 1L.2 4 . W 5 . 40 5.55 5.67 5 .73  5 .43 4.78 3 . 7 7  1.55
A r e a 27.1 59.1 6 4 . 7  6 6 . 2 6 8 . 0  6 9 . 5  7 0 . 2  6 6 . 5 5 8 . 6 4 6 . 2 19.0

KM 262 1160.2 ~:ms 6 .S5 1 /set: r e m a i n i n g
C:unc  . 7 7 7 7 7 7 7 7 7 6 7  12.3
Vel  . 0 .82  1 .51 1.61 1.64 1.67 1.70 1.71 1.65 1.X) 1.26 0 . 65
W-F’_ 13.02 12.28 12.25 12.25 12.25 12.25 12.25 12.27 1” .>7 12.32 12.64

Depth ‘7 ‘31
i. *

&. L 4.8’2  5.28 5 . 4 1  5 . 5 5 5 . 6 8  5 . 7 3 5 . 4 3 4 . 7 8 3 . 7 7  1 . 5 5
Area 27.1 59. 1 64 .7  66 .2 6 8 . 0  69.5 7 0 . 2  6 6 . 5 58.6 46.2 19. C)

KM 263 1 16 1 . (1) c m s 6.48 l/set remaining
Cclnc . 7 7 7 7 7 7 7 7 6 6 6 12.3
Vel. 0 . 8 2  1 . 5 1  1 . 6 2 1.64 1.67 1.70 1.71 1.65 1.50 1.26 0 . 65
W-F’_ 13.(1)2  12.28 12.25 12.25 12.25  12.25 12.25 12.27 12.27 12.32  12.64

D e p t h  2 . 2 1  4 . 8 3 5.28 5.41 5.55 5.68 5.73 5.43 4.78 3 .77  1 .55
Area 27.1 53.1 64 .7  66 .2 68. 0 6’3.5 70 3 66.5 58.6 46.2 19 . 0

KM 264
_.&

1161.8 ems 6.41 l/set remaining
Cclnc . 7 7 7 7 7 7 7 6 6 6 12.3

Vel . (3.82 1.51 1 . 6 2 1.64 1.68 1 . 7C) 1.71 1 . 6 5  1.50 1 . 2 6  0 . 6 5
w,F’_ 13_(1)2  12.28 12.25 12.25; 12.25 12.25 ’ 12.27 12.27 12.32  12.64

5.6: “’
2_2:5

D e p t h  2 . 2 1 4 . 8 3 5 . 2 8 5 . 4 1  5 . 5 5 5 . 7 3 5 . 4 3 4.78 3 . 7 7  1 . 5 5
A r e a 27.1 59 .1 6 4 . 7  6 6 . 2 68. 0 6 3 . 6  7 0 . 2 6 6 . 6 5 8 . 6 4 6 . 2 19.1

KM 265 1162.6 tams 6 .2’S  1 /set r e m a i n i n g
C:onc . 4 4 5 6 6 7 7 7 7 7 6 21

Vel . 0. 28 (I. 5 6
.3

Q . 7(5 0. 78 0 . 84 0 . 88 0 . 9 1 0 . $4 7 0. ‘36 0 . ‘j 1 (1)  . 53
W.F’. 21.40 21.34  21 39 21.31 21.31 21.31 21.31 21.32  21.32 21.31 21 8 8.dL

Depth 1.22 ?’ 4.36 S.(I)53. ,z 5 . 60 5.‘36  6 . 3 0  6 . 8 5 6 . 80 6.25 ?=
A r e a

Bd . 05
2 6 . 1  6 8 . 5 93.0  107 .7  11 ’3 .3  127 .1  134 .3  145 .3  144.3  1?3dLJ.2 6 4 . 4

t.::M 266 1163.*3  ems 6 . 2 0  l/sel:  r e m a i n i n q
Lclnc . 4 4 5 5 El 7 - 7 7 7 7 6 21 .2

Vel . 0.34 0 . 68 0 . 85 (:, l ‘3’; 1 . 02 1 . 07 1.11 1. ta 1 .17 1.11
W.F.

0 . 65
~l..J(;, I:1.35 21.32  21.31 21.31 ,:1_31 21.31 21.32 L1*3L 21 ?I 21 88

Depth 1 . 00 2 . El 1 3.55 4 . 1 1  -1.55  - 1 . 8 5 5.12 5 . 5 6  5.53 -;:& “:d,
A r e a 21.2 5 5 . 7 7 5 . 6  8 7 . 5 ‘36. *j 1(:)x. 3 103.  I 1 1 8 . 6  1 1 7 .  7  108.2 =-* 7

KM 267 1 1 6 5 . 3  ems
JL.

6.10 l/set remaining
II: 121 n 11 _ -I 4 5 5 0 7 7 7 7 rt3 6 21.3

Vel . 0.34 0 . 63 0. 86 (:, . ‘35 1 . 02 1 . 07 1.11 1. 18 1 . 1 8 1 . 1 1 (1) . 65







A8-78
c . ;‘c:) 1fJ. c>t; It;. t,i,
1 . go 0 6 7. (:). 1::
26. cl 1 1 . 1 ,.-1

-I ,l -1 !,I_’
ISI_. CL-;\ (1) -4 7. f:).  L 1

14. F’. t n .  I *l 16. L’j t(-,.E33  16.[,8  lb.c,? ti,.tio-/‘- li,.~,ti  lc.c;E,  1

D e p t h 3. 53 6.62 5. t:,3 3.45  2.80 2.37  .1. 11 2.0’3

Ar E?d 5’j.R 1 1 1 . 4 G3.8 57.5 46.7 3’j _ 6 I<, . ;; 2-4.n
t::: M 2 ‘j (1) 1 l’j5.5 1: ins q-63  1 /see remalnlnq

C.onc . 4 4 5 5 4 4 4 4

V e l . 0 . 45 0 . ‘3 3 1.08 1. 15 1 . 1 (1) l . (:I(:)  0 . E3’2 (:).  77
w. F’. lz. ~1 1(I). ‘j3 1(I). 81 li). 6’3 1.0. 75 1 (1) . 7’j 1 (I . 70 1 0 . 7 7 1 (1) . 7 7 1 (1) . ‘3 L 1 (1) . c;‘j

D e p t h 5.14 ll.‘j_1 14.75 15.88 15.0*1 1 3 . 1 7  il. l(:) ‘3.12 7 . 20 -1. CL 1 . 5t.r
A r e a 54.‘j 1~7.6 157.7 16’j.B 16(:).E3  l - I O . 8  1 1 8 .  7 ‘ 3 7 . 5 7 7 . (1) 4 ‘3 . 4 16. 1

k.M 2’3 1 11’36. 8 ems 4.58 l/see remaining
L 12 n I: . 5 5 5 4 -I 4 4 4 4 4 4 10. -

Vel . a.65 1.23 1.56 1.65 1.58 1.d-I 1.27 1 . 1 1 (:) . ‘SLt 0. 67 (-)  _ .._.  ‘c-j
w.F’. 12. 81 l(~).‘j3 10.81 10.69 10.75 l(I). 7’3 1  0. 7f3 1 i). 77 1 C). 77 10. ‘3: 1 t:, . FJa3

D e p t h 3 . 5 3 8 .L_ ‘-‘(2 1 (:) . 1 3 1 (1) . ,j l 1 C) . 33 ‘j . (1)s 7.62 6 . 2 7 4.‘35 3 . 1 8 1 . 03
A r e a 3 7 . 7 87. 7 108. 3 1 16 . 6 1 10. 5 ‘j6.7 81.5 cJ7. 0 52.  ‘j 34.0 1 1 . 1

/.l’M Z:‘jL 11’38. 2 ems .J .SL l/set r e m a i n i n g
I_:l:+nc  . 5 5 5 4 -I 4 4 4 -I 4 4 lC1.7

Vel . (I.65 1 . 3 3 1 . 5 6 1 . 6 5  1.5’j 1 . 4 4  1 . 2 7 1 . 1 1 (:) , ‘34 (:I . E, 7 (:) . 30
W.F. 12. 81 lC).‘j3 1 0 . 8 1 1 C) . 6’3 1 C) . 7 5 1 0. 73 10. 78 1 (I). 77 10. 77 l (I. ‘32 10. 8’3

Depth 3.53 8 . 2 (:I 1 (:I . 1 4 1 0 . ‘j 1 1 0 . 33 ‘j . (15 7 . 6 3 6 . 2 7 4. ‘35 3. 18 1 . 03
Area 3 7 . 7 87. 7 108. 4 1 1 6 . 6 1 1 0 . 5 ‘ 3 6 . 8  8 1 . 5 67 . 0 c -*

&IL. ‘3 34 . 0 1 1 . 1
v;vj 2133 1199.  5 cfns 4 . 4 7 l/se{: remaining

C:l3nc  . 5 5 4 4 4 4 -I 4 4 4 -I 1 (I . 7
Vel . 0 . 6 5 1 . 3 3 1 . 5 6 1 . 6 5 1 . 5 ’ 3 1 . 4 4  1 . 2 8 1.11 (:I . ‘34 (:). t5f3 (1). 3~:)
W.F’. 12. 81 10. 94 Ii). 81 1 C) . 6’3 1 0 . 7 5 10. 7’j 1 0. 7 8 1 (2 . 7 7 10. 77 1 (1, . ‘3 L’ 1 t:, . 8’3

D e p t h 3 . 5 3 8.20 1(:).  14 1 C) . ‘3 1 10 . 34 ‘3.05 7 . 6 3 6 . 2 7 4.135 3.18 1 . 04
A r e a 3 7 . 7 8 7 . 7 1 0 8 . 4 1 1 6 . 7 1 1 0 . 5 ‘ 3 6 . 8  8 1 . 6 67 . 0 cc,dL. 9 34 . t:, 11.1

t<M 294 12(X). 8 II ms 4 . 4 2 l/set r e m a i n i n g
C:l:lnI: . 5 5 4 4 4 4 4 4 4 4 4 1 i) . 7

V e l . a.El5 1 . 3 3 1 . 5 6 1 . 6 6 1 . 5 3 1 . 4 4  1.28 1.11 0. '34 C) . 68 (1, . 3c:,
W . P . 12. 81 10. 34 10. 81 1 6 . 6 ’ 3  10. 75 IO. 79 1 0. 7 8 10. 77 10. 77 1 (I. ‘32 10.  8’j

D e p t h 3.53 8. 21 10. 14 10. ‘jl l(:). 34 ‘j . (:I5 7.63 6 . 2 7 4. ‘j5 3 . 1 8 1 . o-1
Area 3 7 . 7 8 7 . 7 1 0 8 . 4 1 1 6 . 7  1 1 0 . 6  ‘ 3 6 . 8  8 1 . 6 6 7 . 1 53. C) 3 4 . 0 1 1 . 1

KM 2’35 1 L-L.1 .:, (j ‘7 ems 4 . 3 6  l/set r e m a i n i n g
Qlnc  . 5 5 4 4 4 4 4 4 4 4 4 1 0 . 7

V e l . (I.65 1 . 3 3 1 . 5 6 1 . 6 6  1 . 5 ’ 3  1 . 4 4  1 . 2 8 1 . 1 1 C) . ‘34 0 . 68 (1, . 30
W.F’. 12. 81 10. ‘34 10. 81 10. 6 3  10. 7 5  10. 7 3  10. 7 8 10. 77 10. 77 10. ‘32’ 10. 83

D e p t h 3 . 5 3 8. 21 l(:). 14 10. ‘jz 1(:).  34 ‘j . 06 7.63 6 . 2 7 4. “56 3 .  1’3 1 . 04
Area 3 7 . 8 8 7 . 8 1 0 8 . 4 1 1 6 . 7  llC).6 ‘j6.8 8 1 . 6 6 7 . 1 53. C) 3 4 . 1 1 1 . 1

t:::M  236 1203. 4 I:ms 4.3 1 1 /SEX r e m a i n i n g
C:I:I~I:  . 5 5 4 4 4 4 -I 4 4 4 -I 1 0 -.

Vel  . 0 . 65 1 .33 1 ‘6 1 . 6 6  l.Tj 1 . 4 4  1.28 1 . 1 1 C) . ‘34 C) . 68 (1) . SC:,
W.F’. 12. 82 lo.‘34 lC):il 10. 6 3  10. 7 5  10. 7 3  10. 7 8 10. 77 10. 77 10. ‘j2 10. 8’3

D e p t h 3 . 5 3 8 .21 I(:). 14 l(:).*jZ  10. 3 4  ‘j. 06 7 .  6 3 6 . 2 8 4.‘j6 3 .  l*j 1 . 04
A r e a 3 7 . 8 8 7 . 8 1 0 8 . 5 1 1 6 . 8  1 1 0 . 6  ‘j6. 3  8 1 . 6 6 7 . 1 53. C) 3 4 . 1 1 1 . 1

b:M 2'j7 1204. 7 I,ms 4 . 2 6  l/set r e m a i n i n q
-C:onc . 4 5 4 4 4 4 4 4 4 4 4 1 0 7.

Vel  . (I.65 1 . 3 3 1 . 5 6 1 . 6 6  1.5’j 1 . 4 4  1.28 1 . 1 1 0. ‘34 C) 65. (:I 3c:1.
W.P. 12.  82 10. 34 10. 81 10. 6’3 10. 7 5  10. 7 9  10. 7 8 l(:). 77 10. 77 l(:). ‘j.2 10. 8’3

D e p t h 3 . 5 3 8, 2 1 1 Ct. 15 I(:). ‘jZ I(:). 35 ‘3 . 06 7.64 6.2’8 4. ‘j6 3. 1’3 1 . 0-F
A r e a 3 7 . 8 8 7 . 8 108.5 1 1 6 . 8  1 1 0 . 6  3 6 .  ‘j 8 1 . 7 6 7 . 1 53 . 0 3 4 . 1 1 1 . 1

t:::M  238 12(:)6.  (:)  a:ms 4 . 2 1  l/set r e m a i n i n q
-l_:l:ln~, . 4 5 4 4 4 4 -1 .q 4 4 -I It:). _

Vel. 0 . 6 5 1 . 3 3 1 . 5 6 1 . 6 6  1 . 5 9  1 . 4 5  1 . 2 8 1 . 1 1 0 ‘34. (:I. 68 (3 7l-j- .d.
W.P. 12. 8’2 10. ‘34 IO. 81 10. 69 10. 75 1 i) . 7’3 1 C) . 7’j 1 i) 78. 1 (I 7 8. 1 (:) ‘32. 1 c:, . ‘3(I)

D e p t h 3 . 5 3 8. 21 10. 15 1(:). ‘jL: 10. 35 ‘j . (36  7.64 6 . 2 8 4. ‘36 3.  13 1 . (1) -I
A r e a 3 7 . 8 87. 8 1 0 8 . 5 1 16. 8 1 1 C) . 7 ‘j6. ‘3 81.7 67.2 5 3 . 1 3 4 . 1 1 1 . 1

t:,:M  2.3’3 1207 . 4 8: ms 4 . 1 6  l/sea: r e m a i n i n g
I: I:lnc . 4 5 4 4 -I 4 4 4 2 -I 1 y-1. .

V e l . 0.65 1 . 3 4 1 . 5 7 1.66 1.5’3 1.45 1. L-3 1. 12 0 ‘3-l. (:). (58 (1,. z’:,
W.F. 12. 82 10. ‘34 10. 81 10. 6’3 10. 7 5  10. 7 9  1C). 7’j 1 (2. 78 1 Ct.  78 1 (I. ‘3: I(:,. ‘1(:,

D e p t h 3 . 5 3 8 .&a.-  ‘-“T’ I(:). 15 1(:). ‘j3 l(I). 35 ‘j . 06 7.6-I 6 . 2 8 -.I. 26 3 .  l’j 1 . (Yl-4
A r e a 3 7 . 8 87.‘3 1 6 8 . 6 1 1 6 . 8  1 1 0 . 7  ‘36:j 8 1  .7 67.: 5 3 . 1 Z&F .._ :1.1

t ‘M 3(:)(:1 12~38.  7 I:ms -1. (I6 1 /see r e m a i n i n g
I_: 011 )-I II . -I 4 -1 4 -t 5 5 c ,I -4 -5 -4 .-< .

Ve 1 . 0. 3.3 (1) . 65 0. 65 (:I . tl, 3 0 . 65 (1 . fS’3  (:I 7 ;’. (3. 83 0 8 2. (:) 7-I. (:I -1 -1.



w.  F*.
I)t?p t h

A r e a
t M 30 1

I_ cgn I: .
Vel.
W.F’.

Dcp  t t1

Area
t..M 3 (:I 2

I_ c3n II .
Vel .
W.F.

D e p t h
A r e a

t.M 3 (I,3
Lone .

Vel .
W.F’.

D e p t h
A r e a

t:::M  s(:,d
I_ clnc .

Vel .
W.F.

D e p t h
A r e a

KM 205
Cone  .

Vel .
W.P .

Depth
A r e a

t::: M 306
i~:lI~nt:  .

V e l .
W . P .

D e p t h
A r e a

t::: M 307
lI:a:an~:  .

V e l .
W.F’.

Depth
A r e a

t::M 3(:,8
II:I:lnc  .

Vel .
W.P.

Depth
A r e a

t:::M 3(-,*-d
II one .
Vel.
W . P .

D e p t h
Ar ~?a

b. t.1 3 1 (:,
I_.  on I:’ .
Vel.
W.F.

D e p t h
Are;+

A S - 7 9

y_:.+.i,q :_:.JmLq.(c,  :;*j.:$E, rJ.1  _*I(, ::.1 ;lF, nsr..ri, .7,1:1-T :: 1. II- -: 1. li. "r.alp ::.I _ < ';

I_ i';j s>. -3 CZ(I ., 2 1;. 32 7. 7; ~3. :;:: ::. c35 -! . .+I-1 5. (:)(:b _):jt d.25 1.33::
61.2 121.5 1,yl.L 116.5 l:sl.;’ 13Z’.‘1 154.:’ l-I/1’.:.; lG’;l.,-’ l-+6.& t,,. --I . -j

12 t 0 . (1) 1: ms 3,*j7 1 /(;cI:  t-c?ms3inlng
3 4 -I -I $4 4 5 5 .1 4 2:-l.:-,

c:, . 3’3 0 . 655 t:, . G5 0 . c-33 0 . 65 (1, . 6’3 0. 77 0, 03 (11 . c!3 .-: 0 . 7-4 0 . 4 (:I
3.1.64 3-4....$6 3.J.q.6 3.1.4.6 ::4.4E, 24.46  34.47 3-r. <It', Z4.46 34.413 3-1.&Z

1 . 7t3 3.56 3.53 2.3 m 8 3.52 3 . 8 5  d.48 s , (:I c:, -J.‘jl 4.26 1. c33
61 . 3 1 -’ -’ 5

,:;;I;.
121.0 116.0 121.2 132.‘; 1 5 4 . 3 172.3 lfT3.2 l~ZO.6 G,3. (:,

1211.3 3.88 l/set remdinlng
-l.-J 3 4

CT-I 4 -I .J 5 a-5 4 r3 3a-j  .J.

0 . 3’3 0 . E#5 0 . 65 0 . 63 (3 , 65 t:, . 0’3 0. 77 0. E33 0. $32 0 . 7 -$ (:, . .qt:,
34.EJ-4 34.G 3-+.+5 34.40 “s4.4En 34.46  3 4 . 4 7 3 4 . 4 6 3.1.46 3 4 . 4 8 3 4 . 6 5

1 . 7 3 2.5, E 3.53 3.30 . 3 . c JL-  -I 3.85 4.48 5 . t:,c:, -1.‘31 4.26 1 . 8 3
01 .3 122.6 1 2 1 . 7 1 1 6 . 6  121.3 132.6 1 5 4 . 3 172.4 ltz’3.3 l-1 .5 .7 63.C)

1212.6 ems 3.80 l/set:  r e m a i n i n g
3 3 4 4 d L? 4 4 4 4 3 3 -1 “I.

(:I , 3’3 (3 . 65 0 . 05 0 . El3 0 . 65 t:, . 0’3 0. 77 0 . 83 0 . 82 0 . 74 0 . _Ft:t
cr74.64 34.4El 34.46 34.46 34.4E, 34.4E,  3 4 . 4 7 3 4 . 4 6 34.d6 3 4 . 4 8 34.65

1 . 7 8 3.5 6 3.53 3.33 Y&s-’ 3 .  8 5  4 . 4 8
1 1 6 . 7  121.; 132.6 1 5 4 . 4

s . (:,(:I 4.92 4.zE4 1 .83
01.3 122. El 1 2 1 . 7 1 7 2 . 5 16’3.-1 1 4 6 . 7 63.0

1213. ‘3 ems 3 . 7 1  l/sea: r e m a i n i n g
3 ? 6, 3 4 -F -I 4 4 4 3 3  34.5

0 , 3’3 Cl . 65 0. 65 0 . 63 0 . 05 t:, . 0’3 0. 77 0 . 84 0 . 8’2 0 . 7 4 (:I -Ii).
34.G4 34.43 34.46 34.4l5  34.4E, 34.4E, 34.48 34.~46 34.46 3 4 . 4 8 3 4 . 6 5

1 . 7 8 3.56 3.dJj  c,T ? a. 3 ’  3 3.52 3 . 8 5  4 . 4 8 5.Ol 4.32 4 . 2 6 1 . 8 3
6 1 . 3 122.7 1 2 1 . 8 1 1 6 . 7  1.21.4 1 3 2 . 7  1 5 4 . 4 1 7 2 . 5 1 6 ’ 3 . 4 l-16.8 6 3  0.

1215.2 ems 3 .63  1  /set:  remaining
3 3 3 4 4 4 4 4 4 3 3 3, 4 c cl.

(:, . 3’3 0 . tJ5 0 . 65 0. 63 ‘I , 65 0 . 6’3 0. 77 0 . 84 0 . 83 0 . 74 (1 4 (:I.
34.64 34.46, 34.46 34.46  34.415  34.46,  3 4 . 4 8 2 4 . 4 6 3 4 . 4 6 3 4 . 4 8 3 4 . 6 5

1 . 7 8 3 . 5 6 3 . 5 4 3 . 3  cI,- 3 3.52 3 .  8 5  4 . 4 8 5 . 0 1 4. ‘32 4 . 2 6 1 .83
6 1 . 4 1 2 2 . 8 1 2 1 . 8 1 1 6 . 8  1 2 1 . 4  1 3 2 . 7  1 5 4 . 5 1 7 2 . 6 1 6 3 . 5 1 4 6 . 8 6 3 . 1

1216. E, ems 3 . 5 5  l/see remaining
3 3 3 3 4 4 4 4 4 3 3 ?.24.5

0 , 3’3 0 . 65 0. 65 0 . 6 3 0 . 65 0 . t39 0. 77 0 . 84 0 8 3. 0 7 4. (1, 4c,.
34 .64 3 4 . 4 6 3 4 . 4 6 3 4 . 4 0  34.46  34 .46  34 .48 3 4 . 4 6 3 4 . 4 6 3 4 . 4 8 3 4 . 6 5

1.753 3 . 5 6 3.5 4 3.3’3 3.53 3 .  8 5  4 . 4 8 5 . 0 1 -I.‘32 4.26 1 . 8 3
6 1 . 4 122.8 121.9 116 .8  121 .5  132 .8  154 .5 172 .6 169 .6 146 .3 6 3 . 1

1217. ‘3 ems 3 . 4 7  l/set: r e m a i n i n g
3 3 3 3 4 4 4 4 4 ,T 3 3 34.5

(:I , b$t:, (3 . &G 0. G5 0 . G3 0 . 65 0 . Et9 0 . 77 (1, 84. 0 83. 0 7 5. 0 t:,. 4
34 .64 3 4 . 4 6 3 4 . 4 6 34 .46  34 .46  34 .46  34 .48 3 4 . 4 6 3 4 . 4 6 3 4 . 4 8 3 4 . 6 5

1 .78 3.5 7 3.4 c. 4 3 . 3 ’ 3  3 . 5 3  3 . 8 6  4 . 4 3 5 . 0 1 4. ‘3’II’ 4 . 2 6 1 . 8 3
6 1 . 4 122.9 121 .3 1 1 6 . 9  1 2 1 . 5  1 3 2 . 8  1 5 4 . 6 1 7 2 . 7 1 6 ’ 3 . 6 1 3 7 . 0 6 3 . 1

1zl’s.L d-m=, 3 . 3 ’ 3  l/sea: r e m a i n i n g
3 3 3 3 4 4 4 4 4 3 3  34.5

0 l 4 0 (2 . Et6 0 . 65 (3 . 63 0.65  c:, . 6-3 (2 . 7 7 (3 . 84 0. 83 (3 7 5. (:) . 4 (1
3 4 . 6 4 3 4 . 4 6 3 4 . 4 6 3 4 . 4 6  34.46 3 4 . 4 6  3 4 . 4 8 34.46 3 4 . 4 6 3 4 . 4 8 3 4 . 6 5

1 . 7 8 3.5 7 3.5 4 3.3’ 3 3 . 5 3  3 . 8 6  4.4’3 5. 01 4 . 9 2 4.27 1.83
61 .5 13’> _a_.  cj 122. 0 1 1 6 . 3  1 2 1 . 6  1 3 2 .  ‘3 1 5 4 . 6 1 7 2 . 7 1 6 ’ 3 . 7 1 4 7 . 0 63.2

12zt). 5 t:ms 3 . 3 2  l/set:: r e m a i n i n g
3 3 3 T d -3 s-2 4 4 4 4 3 3  3-I.‘;

(:, . 4c:r 0 . 66 (2 . GCJ 0 . 63 0 . 65 t:, . 6’3 0 . 7 7 0 BB.1. 0 63. 0 . 75 0 . 40
34. L-l 3 4 . 4 6 3 4 . 4 6 3 4 . 4 6  34.46 3 4 . 4 6  3 4 . 4 8 34.46 34.4E, 3 4 . 4 8 3 4 . 6 5

1 . 7 8 2.57 3 . 5 4 3.33 ? rd. 53 3 . 8 6  -1. 4’3 5 . i) 1 4.32 4 . 2 7 1 . 8 3
61 .s 123.C) 122. 0 1 1 7 . 0  1 2 1 . 6  1 3 3 . 0  1 5 4 . 7 172.a 163.7 laJ7.1 c#;3.r

lzx. a cm5 .Ta.24 l/set r e m a i n i n g
3 3 3 3 3 4 4 4 2 3 3 3 .I . :I

(1)  . 4 (:I t:, . 66 0 . 65 0 . 6 3 0 . 65 (:I . G,‘3 0 . 7 7 0 53-l. (I 33. (3 7 5. (1, . &to
34.64 34.G 3 4 . 4 6 3 4 . 4 6  3 4 . 4 6  3 4 . 4 6  34.40 34.46 3 4 . 4 6 3 4 . 4 8 3 4 . 6 5

1 . 7 8 3.5 7 3.d c. 4 3. q(:, 3. 53 3.86 e-J. 4’3 5 . (1) 2 -I.‘33 4.27 1.82
61 .5 1?3.(:, 122.  1 1 1 7 . 0  1 2 1 . 7  1 3 3 . 0  1 5 4 . 8 1 7 2 . 8 lC,‘3.0 1 4 7 . 1 62.2



8F - SCENARIO #6



A8-80

S p i l l  s i t e : Rrver  Km 119 W S p i l l  r a t e 7 . 6 7  l / s
I:ONI:.ENTHATION  ppm, V E L O C I T Y  m/s,  W E T T E D  P E R I M E T E R  m ,  D E P T H  m ,  A R E A  mZ

W e s t E a s t  P a n e l
R i v e r Bank B a n k  W i d t h

KM 1 2 3 4 5 6 7 8 9 10 11 ( m 1)
_________-------______________~_~~~~~-----~~~~~----~-~~--------~---~______

t::: M 1 1 9 4 7 . 5  ems
Cone . 4 8 0 5 0

V e l . 0 . 2 3 0 . 3 8
W.P. 5 . 8 5 5 . 6 0

D e p t h 1 32
;:a

2 . 4 8
A r e a 1 3 . 9

K M  1 1 9 . 1 150 152
Vel . 0 . 2 3 0 . 3 8
W.P. 5 . 8 5 5 . 6 0

D e p t h 1 . 2 2 2 . 4 8
A r e a 6 . 8 1 3 . 9

K M  1 1 3 . 2 1 4 2 1 4 4
Vel . 0 . 2 3  0 . 3 8
W.P. 5 . 8 5 5 . 6 0

D e p t h 1 . 2 2  2 . 4 8
A r e a 6 . 8 1 3 . 9

K M  1 1 9 . 3 1 4 2 1 4 4
V e l . 0 . 2 3 0 . 3 8
W.P. 5 . 8 5 5 . 6 0

D e p t h 1 . 2 2  2 . 4 8
A r e a 6 . 8 1 3 . 9

K M  1 1 9 . 4 1 4 2 1 4 4
Vel . 0 . 2 3 0 . 3 8
W.P. 5 . 8 5 5 . 6 0

D e p t h 1 . 2 2  2 . 4 8
A r e a 6 . 8 1 3 . 3

K M  1 1 9 . 5 1 4 2 1 4 4
Vel . 0 . 2 3  0 . 3 8
W.P. 5 . 8 5 5 . 6 0

D e p t h 1 . 2 2  2 . 4 8
A r e a 6 . 8 1 3 . 9

K M  1 1 ’ 3 . 6 1 4 2 1 4 4
Vel . 0 . 2 3  0 . 3 8
W.P. 5 . 8 5  5 . 6 0

D e p t h 1 . 2 2 2 . 4 8
A r e a 6 . 8 1 3 . 3

K M  1 1 9 . 7 1 4 2 1 4 4
V e l . 0 . 2 3  0 . 3 8
W.P. 5 . 8 5  5 . 6 0

D e p t h 1 . 2 2  2 . 4 8
A r e a 6 . 8 1 3 . 9

K M  1 1 9 . 8 1 4 2 1 4 4
Vel . 0 .23 0 . 3 8
W.P. 5 . 8 5  5.60

D e p t h 1 . 2 2 2 . 4 8
A r e a 6 . 8  13.9

K M  119.9 1 4 2 1 4 4
V e l . (:I . 2 3  0 . 3 8
W.P. 5 . 8 5 5 . 6 0

D e p t h 1 . 2 2 ‘ 2 . 4 8
A r e a 6 . 8  1 3 . 9

E M  120 4 7 . 5  ems
C:clnc . 1 4 2 1 4 4

V e l . 0. ‘23 0 . 38

( j

0 . 3 9
5 . 60
2 . 5 3
1 4 . 2

1 5 2
0 . 3’3
5 . 6 0
2 . 5 3
1 4 . 2

1 4 6
0 . 3 9
5 . 6 0
2 . 5 3
1 4 . 2

1 4 6
0. 3’3
5 . 6 0
2 . 5 3
1 4 . 2

1 4 6
0 . 3 9
5 . 6 0
2 . 5 3
1 4 . 2

1 4 6
0 . 3 3
5 . 6 0
2 . 5 3
1 4 . 2

1 4 6
0 . 3 9
5 . 6 0
2 ‘ 3
1z.z

1 4 6
0 . 3 9
5 . 6 0
2 .53
1 4 . 2

1 4 6
0.  39
5. 60
2 . 5 3
1 4 . 2

1 4 6
0 . 3’3
5 . 6 0
2 . 5 3
1 4 . 2

7 . 6 7  l/set r e m a i n i n g
0 0 0 0

0 -39 0 . 3 9  0 . 3 9 0 . 39
5 . 6 0 5 . 6 0 5 . 6 0 5 . 6 0
2 . 5 3 2 . 5 3 2 . 5 3 2 . 5 3
1 4 . 2 1 4 . 2 1 4 . 2  1 4 . 2

1 5 1 1 4 3 1 4 8 1 4 6
0 . 3 ’ 3 0 . 3 9 0. 3’3 0 . 3 9
5 . 6 0 5 . 6 0 5 . 6 0 5 . 6 0
2 . 5 3 2 . 5 3 2 . 5 3 2 . 5 3
1 4 . 2 1 4 . 2 1 4 . 2  1 4 . 2

1 4 7 1 4 8 1 4 8 1 4 8
0. 39 0 .39 0 . 3 9  0 . 3 9 .
5 . 6 0 5 . 6 0  5 . 6 0 5 . 6 0
2 . 5 3  2 . 5 3 2 . 5 3  2 . 5 3
1 4 . 2  1 4 . 2 1 4 . 2 1 4 . 2

1 4 7 1 4 8 1 4 8 1 4 8
0 . 3 ’ 3 0 . 3 9 0. 3’3 0 . 3 ’ 3
5 . 6 0 5 . 6 0  5 . 6 0  5 . 6 0
2 . 5 3 2 . 5 3 2 . 5 3 2 . 5 3
1 4 . 2 1 4 . 2 1 4 . 2  1 4 . 2

1 4 7 1 4 8 1 4 8 1 4 8
0 . 3 9  0 . 3 9 0 . 3 9 0 . 3 9
5 . 6 0 5 . 6 0 5 . 6 0 5 . 6 0
2 . 5 3 2 . 5 3 2 . 5 3  2 . 5 3
1 4 . 2 1 4 . 2  1 4 . 2 1 4 . 2

1 4 7 1 4 8 1 4 8 1 4 8
0 . 3 3 0 . 3 9 0 . 3 ’ 3  0 . 3 9
5 . 6 0 5 . 6 0 5 . 6 0  5 . 6 0
2 . 5 3 2 . 5 3  2 . 5 3 2 . 5 3
1 4 . 2 1 4 . 2 1 4 . 2 1 4 . 2

1 4 7 1 4 8 1 4 8 1 4 8
0 . 3 9  0 . 3 9  0 . 3 9  0 . 3 9
5 . 6 0  5 . 6 0  5 . 6 0  5 . 6 0
2 . 5 3  2 . 5 3 2 . 5 3 2 . 5 3
1 4 . 2 1 4 . 2 1 4 . 2  1 4 . 2

1 4 7 1 4 8 1 4 8 1 4 8
0 . 3 ’ 3 0 . 3 3 0 . 3 ’ 3 0. 3’3
5 . 6 0  5 . 6 0  5 . 6 0 5 . 6 0
2 . 5 3  2 . 5 3 2 . 5 3  2 . 5 3
1 4 . 2  1 4 . 2 1 4 . 2  1 4 . 2

1 4 7 1 4 8 1 4 8 1 4 8
0.  39 0 .39 0 . 3 9  0 . 3 9
5 . 6 0  5 . 6 0 5 . 6 0 5 . 6 0
2 . 5 3 2 . 5 3  2 . 5 3 2 . 5 3
1 4 . 2  1 4 . 2 1 4 . 2  1 4 . 2

1 4 7 1 4 8 1 4 8 1 4 8
(5 . 3’3 0.  34 0 . 3’3 0 , 3’3
5 . 6 0 5 . 6 0 5 . 6 0 5 . 6 0
2 . 5 3 2.53 2.53 ‘7b.53
1 4 . 2 1 4 . 2  1 4 . 2 1 4 . 2

7 . 6 7  l/set r e m a i n i n g
1 4 7 1 4 8 1 4 8 1 4 8

C) . 3’3 0. 3’3 0.  33 0 . 3*3

0
0.39
5 . 6 0
2 . 5 3
1 4 . 2

1 4 3
0.  33
5 . 6 0
2 . 5 3
1 4 . 2

1 4 7
0 . 3 9
5 . 6 0
2 . 5 3
1 4 . 2

1 4 7
0 . 3 3
5 . 6 0
2 . 5 3
1 4 . 2

1 4 7
0 . 3 9
5 . 6 0
2 . 5 3
1 4 . 2

1 4 7
0 . 3 ’ 3
5 . 6 0
2 . 5 3
1 4 . 2

1 4 7
0 . 3 9
5 . 6 0
2 . 5 3
1 4 . 2

1 4 7
0 . 3 ’ 3
5 . 6 0
2 . 5 3
1 4 . 2

1 4 7
0 . 3 9
5 . 6 0
2 . 5 3
1 4 . 2

1 4 7
0. 3’3
5 . 6 0
2 . 5 3
1 4 . 2

1 4 6
(3 . 3’3

1 4 7
(3 . 3’3

(1

0.  38
( j

0 . 3 9
5 . 6 0
2 . 5 3
1 4 . 2

141
0 . 3 ’ 3
5 . 6 0
2 . 5 3
1 4 . 2

1 4 6
0 . 3 9
5 . 6 0
2 . 5 3
1 4 . 2

1 4 6
0 . 3 9
5 . 6 0
2 . 5 3
1 4 . 2

1 4 6
0 . 3 9
5 . 6 0
2 . 5 3
1 4 . 2

1 4 6
0.39
5 . 6 0
2 . 5 3
1 4 . 2

1 4 6
0 . 3 9
5 . 6 0
2 . 5 3
1 4 . 2

1 4 6
0 . 3 ’ 3
5 . 6 0
2 . 5 3
1 4 . 2

1 4 6
0 . 3 9
5 . 6 0
2 . 5 3
1 4 . 2

1 4 6
0. 3’3
5 . 6 0
2 . 5 3
1 4 . 2

5 . 6 0
2 . 4 8
13.9

1 3 8
0 . 3 8
5 . 6 0
2 . 4 8
1 3 . 9

1 4 4
0 . 3 8
5 . 6 0
2 . 4 8
13.‘3

1 4 4
0 . 3 8
5 . 6 0
2 . 4 8
1 3 . 9

1 4 4
0 . 3 8
5 . 6 0
2 . 4 8
1 3 . 9

1 4 4
0 . 3 8
5 . 6 0
2 . 4 8
1 3 . 9

1 4 4
0 . 3 8
5 . 6 0
2 . 4 8
1 3 . 3

1 4 4
0 . 3 8
5 . 6 0
2 . 4 8
1 3 . 3

1 4 4
0 . 3 8
5 . 6 0
2 . 4 8
1 3 . 9

1 4 4
0 . 3 8
5 . 6 0
2 . 4 8
1 3 . 4

0
0 .23
5 . 8 5
1 .22

6 . 8
1 3 5

(5 .23
5 . 8 5
1 . 2 2

6 . 8
141

0 . 23
5 . 8 5
1 . 2 2

6 . 8
1 4 2

0 . 2 3
5 . 8 5
1 . 2 2

6 . 8
1 4 2

0 . 2 3
5 . 8 5
1 I22

6 . 8
1 4 2

0 . 2 3
5 . 8 5
1 . 22

6 . 8
1 4 2

0 . 2 3
5 . 8 5
1 . 2 2

6 . 8
1 4 2

0 . 23
5 . 8 5
1 . 2 2

6 . 8
1 4 2

0 . 2 3
5 . 8 5
1 . 2 2

6 . 8
1 4 2

(:) . 23
5 . 8 5
1 . ‘2.2

6 . 8

1 4 6 1 4 4 1 4 2
(:I . 313 0 . 38 c, . ‘23

5 . 6

5 . 6

5 . 6

5 . 6

5 . 6

5 . 6

5 . 6

5 . 6

5 . 6

5 . 6

5 . 6



A8-81
5. 60 5 . 60 5.60 5.&O 5 . E,O
2.53 i.53 -I .-I i-53 i.53 -. L.53 -,

14.2 1 4 . 2  1 4 . 2  1 4 . 2  14.2
7 . 6 7  l/see remalning

143 145 147 147 147
0.57 0.57 0 . 57 0 . 5 7 0 . 5 7
5.61 5 . 6 1  5 . 6 1  5 . 6 1  5 . 6 1
1.76 1 . 7 6  1 . 7 6  1 . 7 6  1 . 7 6
5.‘3 9.9 ‘3. 9 9. 3 9. ‘3,

7.67 l/set remaining
143 145 146 146 146

0.57 0 . 57 0. 57 0 . 5 7 0 . 57
5.62 5 . 6 2  5 . 6 2  5 . 6 2  5 . 6 2
1.77 1 . 7 7  1 . 7 7  1 . 7 7  1 . 7 7
9.9 9.9 9.9 9.9 9. ‘3

7.67 l/set remaining
142 144 145 145 145

0.57 0 . 5 7  0 . 5 7  0.57 0 . 5 7
5.62 5 . 6 2  5 . 6 2  5 . 6 2  5 . 6 2
1.77 1 . 7 7  1 . 7 7  1 . 7 7  1 . 7 7
10.0 10 . 0 10. 0 10.0 10.0

7.67 l/set remaining
141 143 144 144 144

0.57 0 . 5 7  0 . 5 7  0 . 5 7  0 . 5 7
5.62 5 . 6 2  5 . 6 2  5 . 6 2  5 . 6 2
1.78 1 . 7 8  1 . 7 8  1 . 7 8  1 . 7 8
10.0 1 0 . 0  1 0 . 0  1 0 . 0  1 0 . 0

7.67 l/set  remaining
140 142 143 144 143

0.57 0 . 5 7  0 . 5 7  0 . 5 7  0 . 5 7
5.63 5 . 6 3  5 . 6 3  5 . 6 3  5 . 6 3
1.79 1 .7’3 1.79 1.79 1.79
10.1 10.1 10. 1 10. 1 10.1

7.67 l/set remaining
139 141 142 143 142

0.57 0 . 5 7  0 . 5 7  0 . 5 7  0 . 5 7
5.63 5 . 6 3  5 . 6 3  5 . 6 3  5 . 6 3
1 .7’3 1 .7’3 1 . 7’3 1.79 1.79
10.1 10. 1 10.1 10.1 10.1

7.67 l/set remaining
138 140 141 142 141

0.57 0 . 5 7  0 . 5 7  0 . 5 7  0 . 5 7
5.64 5 . 6 4  5 . 6 4  5 . 6 4  5 . 6 4
1.80 1 . 8 0  1 . 8 0  1 . 8 0  1 . 8 0
10.1 10.1 10. 1 10.1 10.1

7.67 l/set  remaining
138 140 141 141 141

0.58 0 . 5 8  0 . 5 8  0 . 5 8  0 . 5 8
5.64 5 . 6 4  5 . 6 4  5 . 6 4  5 . 6 4
1.81 1.81 1.81 1.81 1.81
10.2 1 0 . 2  1 0 . 2  1 0 . 2  1 0 . 2

7.66 l/set  remaining
137 139 140 140 140

0 .58 0. 58 0. 58 0.58 0.58
5.64 5 . 6 4  5 . 6 4  5 . 6 4  5 . 6 4
1.81 1.81 1.81 1.81 1.81
10.2 1 0 . 2  1 0 . 2  1 0 . 2  1 0 . 2

7.66 l/set remaining
136 138 139 139 139

0 ‘8
5%

0.58 0. 58 0 . 58 0.58
5 . 6 5  5 . 6 5  5 . 6 5  5 . 6 5

1.82 1 . 8 2  1 . 8 2  1 . 8 2  1 . 8 2
10.3 10.3 10. 3 10.3 10.3

7.66 l/set remaining
135 137 138 139 138

0 . 58 0.58 0 . 5 8 0 . 58 0 . 58

5.60 5.60 5.6i) 5.85
2.53 2.53 i .48 1 T, -*. L1-
14.2 14.2 13.3 6 . 8

W.F’. 5.85 5.60
Dep t Cl 1.22 2.48

Area 6.8 13.9
t,M 121 48.1 ems

Cont. 137 141
V e l . 0.34 0.56
W.F. 5.86 5.61

Depth 0.84 1.72
Area 4 . 7 9 . 7

t(:M 122 4 8 . 4 ems
Ccfnc . 137 140

Vel . 0 . 3 4 0. 56
W.F’. 5 . 8 6 5 . 6 2

Depth 0 . 8 4 1.73
A r e a 4 . 7 ‘3. 7

KM 123 48.7 ems
Cone  . 136 139

Vel . 0.34 0.56
W . P . 5.87 5.62

Depth 0.84 1.73
Area 4.7 9.7

KM 124 48.‘3 ems
Cont. 135 138

Vel . 0.34 0.56
W.P. 5.87 5.62

Depth 0.84 1.73
A r e a 4.7 9.7

K M  1 2 5 4’3. 2 ems
Cont. 134 137

Vel . 0.34 0.56
W.P. 5.88 5.63

Depth 0.84 1.74
Area 4.8 9.8

KM 126 49.5 ems
Cont. 133 137

Vel . 0.34 0.56
W.P. 5.88 5.63

Depth 1:) . 84 1.74
Area 4.8 9.8

EM 127 49.8 ems
Cont. 133 136
Vel . 0.34 0.56
W.P. 5.88 5.64

Depth 0.85 1.75
Area 4.8 9.8

KM 128 50.1 cm5
Cont. 132 135

Vel . 0.34 0.56
W.P. 5.89 5.64

Depth 0.85 1.75
Area 4.8 9.9

KM 129 50.4 cm5
Cont. 131 134

Vel . 0.34 0.57
w.F’. 5.89 5.64

Depth 0.85 1.75
Area 4.8 9.9

KM 130 50.6 ems
Cont. 130 133

Vel . 0. 34 0.57
W.F’. 5.89 5.65

Depth 0.85 1 . 75
Area 4.8 9.3

KM 131 50. ‘3 ems
Cont. 129 133

Vel . 0 . 34 (:I . 5 7

145 143 141 137
0 . 5 7 0. 57 0.56 0 . 34
5 .61 5 .61 5.61 5 . 8 6
1.76 1 .76 1.72 0 . 84
9. ‘3 9 . 9 ‘3. 7 4 . 7

5.6

5.6

5 . 6

5 . 6

5 . 6

5 . 6

5 . 6

5 . 6

5 . 6

5 . 6

5.6

145 143 140 137
0 . 5 7 (I . 57 0 . 5 6 0 . 3 4
5 . 6 2 5 . 6 2 5 . 6 2 5 . 8 6
1 .77 1 .77 1.73 (3.84

‘3. 3 9. 3 3 . 7 4 . 7

144 142 133 136
(I . 5 7 0 . 5 7 0.56 0 . 34
5.62 5 . 6 2 5.62 5 . 8 7
1.77 1 .77 1.73 0 . 84
10 . 0 10 . 0 9.7 4 . 7

143 141 138 135
0 . 5 7 0.57 0.56 0.34
5 . 6 2 5.62 5.62 5.87
1 .78 1.78 1.73 0.84
10 .0 10.0 9.7 4.7

142 140 137 134
0.57 0.57 0.56 0 . 3 4
5.63 5.63 5.63 5 . 8 8
1 .79 1.79 1 l 74 0 . 8 4
10.1 10.1 9 .8 4 . 8

141 133 137 133
0.57 0.57 0 . 5 6 0 . 3 4
5.63 5.63 5 . 6 3 5 . 8 8
1.7’3 1 . 7’3 1 .74 0 . 8 4
10. 1 10.1 9 . 8 4 . 8

140 138 136 133
0 .d=7 0 . 5 7 0.56 0 . 34
5.64 5 . 6 4 5.64 5.88
1 . 80 1 .80 1.75 U . 85
10. 1 10.1 9.8 4 .8

140 138 135 132
0.58 0 . 58 0.56 0 . 34
5.64 5.64 5.64 5.89
1.81 1.81 1.75 0. 85
10.2 10.2 9 .9 4 .8

139 137 134 131
0. 58 0. 58 0.57 0 l 34
5.64 5.64 5.64 5.89
1.81 1.81 1.75 0.85
10.2 10.2 9. ‘3 4 .8

138 136 133 130
0 . 58 0 . 58 0 . 57 0 . 3 4
5 . 6 5 5 . 6 5 5 . 6 5 5. 8’3
1 .82 1 .82 1 .75 (I . 85
10 .3 1 0 . 3 3 . 4 4.8

137 135 133
0.58 0 . 58 (-1 . 5- 7



A8-82
5 . 6 5 5 . 6 5  5 . 6 5  5 . 6 5  5 . 6 5
1.82 1.82 1.82 1.82 1.82
10.3 ,1;;3, ,A:. 3  10.3 1  (1) . 3

. c remainlng
1 3 4 136 138 138 138

0.58 0 . 58 0.58 0 . 58 0.58
5.65 5 . 6 5  5 . 6 5  5 . 6 5  5 . 6 5
1.83 1 . 8 3  1 . 8 3  1 . 8 3  1 . 8 3
1 0 . 3 1 0 . 3  1 0 . 3  1 0 . 3  1 0 . 3

7.66 l/set remaining
134 136 137 137 137

0.58 0 . 5 8  0 . 5 8  0. 58  0 .58
5.66 5 . 6 6  5 . 6 6  5 . 6 6  5 . 6 6
1.83 1 . 8 3  1 . 8 3  1 . 8 3  1 . 8 3
10.4 1 0 . 4  10.4 1 0 . 4  1 0 . 4

7.66 l/set  remaining
1 33 135 136 136 136

0 .5’ 3 0. 53 0.5’3 Ct. 5’3 (3. 53
5.66 5 . 6 6  5 . 6 6  5 . 6 6  5 . 6 6
1.84 1 . 8 4  1 . 8 4  1 . 8 4  1 . 8 4
10.4 1 0 . 4  1 0 . 4  1 0 . 4  1 0 . 4

7.66 l/see remaining
132 134 135 136 135

0 .J cc 3 0 . 5 9  0.59 0 . 5 ’ 3  0 . 5 4
5.66 5 . 6 6  5 . 6 6  5 . 6 6  5 . 6 6
1.84 1 . 8 4  1 . 8 4  1 . 8 4  1.84,
10.4 1 0 . 4  1 0 . 4  1 0 . 4  1 0 . 4

7.66 l/set  remaining
131 133 134 135 134

0 .5’ 3 0. 5’3 0.53 0. 5’3 C) . 59
5.66 5 . 6 6  5 . 6 6  5 . 6 6  5 . 6 6
1.85 1 . 8 5  1 . 8 5  1 . 8 5  1 . 8 5
10.5 1 0 . 5  1 0 . 5  1 0 . 5  1 0 . 5

7.66 l/set  remaining
131 133 134 134 134

0.53 0.53 0.59 0. 5’3 0.5’3
5.67 5 . 6 7  5.67 5 . 6 7  5 . 6 7
1.85 1 . 8 5  1 . 8 5  1 . 8 5  1 . 8 5
10.5 1 6 . 5  1 0 . 5  1 0 . 5  1 0 . 5

7.66 l/set remaining
130 132 133 133 133

0.53 0 .53  0 .53  0 .5 ’3  0 .59
5.67 5 . 6 7  5 . 6 7  5 . 6 7  5 . 6 7
1.86 1 . 8 6  1 . 8 6  1 . 8 6  1 . 8 6
10.5 1 0 . 5  1 0 . 5  1 0 . 5  1 0 . 5

7.66 l/set remaining
129 131 132 133 132

0.53 0.53 0.53 0 . 5 ’ 3  0 . 5 ’ 3
5.67 5 . 6 7  5 . 6 7  5 . 6 7  5 . 6 7
1.86 1 . 8 6  1 . 8 6  1 . 8 6  1 . 8 6
10.6 1 0 . 6  1 0 . 6  1 0 . 6  1 0 . 6

7.66 l/set remaining
129 130 132 132 132

0 . 60 0.60 0.60 0 . 60 0 . 60
5.68 5 . 6 8  5 . 6 8  5 . 6 8  5 . 6 8
1.87 1 . 8 7  1 . 8 7  1 . 8 7  1 . 8 7
10. 6 10.6 10.6 10. 6 10. 6

7.66 l/set  remaining
128 130 131 131 131

0. 60 0.60 0.60 C) . 60 0. 60
5.68 5 . 6 8  5 . 6 8  5 . 6 8  5 . 6 8
1.87 1 . 8 7  1 . 8 7  1 . 8 7  1 . 8 7
10.6 10.6 10. 6 10.6 10.6

7.66 l/set  remaining
1 2 7 129 130 131 130

0 . 6 0 0. 60 0. 60 0. 60 0. 60

5 . 6 5 5 . 6 5 5 . 6 5 5. ‘30
1.82 1 .I32 1 .  7 6 0 . 85
1 0 . 3 1 0 I 3 ‘3. ‘3 4.8

W.P. 5 . 130 5.65
Dep t tl 0.85 1.76

Area 4.8 ‘3. 9
K.M 132 51.2 I:ms

C:onc . 129 132
V e l . 0. 34 0. 57
W . P . 5.40 5.65

Depth 0 . 85 1.76
Area 4.8 10 . 0

KM 133 51.5 ems
Cclnc. 128 131

Vel . 0.34 0. 57
W.P. 5.910 5.66

Depth 0.85 1.76
Area 4.8 10. 0

KM 134 51.8 ems
Cunc. 127 130
Vel . 0.34 0.57
W.P. 5.91 5.66

D e p t h 0.85 1.77
A r e a 4 .8 10 . 0

K M  1 3 5 52. 1 c ms
Cont. 126 130

Vel . 0.34 0.57
W.P. 5.91 5.66

Depth 0.85 1.77
Area 4.8 10.0

K M  1 3 6 52.4 ems
Cont. 126 129
Vel . 0.34 0.57
W.P. 5.91 5.67

Depth 0.85 1.77
Area 4.8 10.0

K M  1 3 7 52.6 ems
C:onc . 125 128

Vel . 0.35 0.58
W.P. 5.92 5.67

Depth 0.85 1.78
Area 4.8 10.1

K M  1 3 8 52.9 ems
Cont. 124 127
Vel. 0.35 0.58
W.P. 5.32 5.67

D e p t h 0.85 1.78
A r e a 4.8 10.1

KM 13’3 53.2 ems
Cont. 124 127
Vel . 0.35 0.58
W.P. 5.92 5.68

D e p t h 0.85 1.78
A r e a 4.8 10.1

K M  140 53.5 ems
Cont. 123 126

Vel . 0.35 0.58
W.P. 5.93 5.68

Depth 0.85 1 . 7’3
Area 4.8 10. 1

KM 141 53.8 ems
C:onc . 1 22 125

Vel . 0. 35 0. 58
W . P . 5.33 5.68

Depth 0.85 1 . 7’3
A r e a 4.8 10.2

K M  1 4 2 54.1 ems
Cclnc  . 122 125
Vel . 0.35 (I.58

136 134
0 . 58 0. 58
5.65 5.65
1.83 1.83
10. 3 10.3

132 129
0. 57 0 . 34
5.65 5 . ‘30
1. 76 (:) . 85
10 . 0 4.8

5.7

136 134 131 128
0.58 0.58 0.57 0 . 34
5.66 5.66 5.66 5.90
1.83 1.83 1.76 0 . 85
10.4 10.4 10 . 0 4.8

5.7

135 133 130 127
0 3.5’ 0 3.5’ 0.57 Cl.34
5.66 5.66 5.66 5.91
1.84 1.84 1.77 0.85
10.4 10.4 10.0 4.8

5.7

134 132 130 126
0. 54 0.59 0.57 0.34
5.66 5.66 5.66 5.91
1.84 1.84 1.77 0.85
10.4 10.4 10.0 4 .8

5.7

133 131 129 126
0.59 0.53 0.57 0.34
5.66 5.66 5.67 5.91
1.85 1.85 1.77 0.85
10.5 10.5 10.0 4 .8

5.7

133 131 128 125
0.53 0.5’3 0.58 0.35
5.67 5.67 5.67 5.92
1.85 1.85 1.78 0.85
10.5 10.5 10.1 4 .8

5.7

132 130 127 124
0.59 0. 5’3 0.58 0.35
5.67 5.67 5.67 5.32
1.86 1.86 1.78 0.85
10.5 10.5 10.1 4 .8

5.7

131 129 127 124
0.59 0.59 0.58 0.35
5.67 5.67 5.68 5.92
1.86 1.86 1.78 0.85
10.6 10.6 10.1 4 .8

5.7

130 129 126 123
(1. 60 0.60 0 . 58 0.35
5.68 5.68 5.68 5.33
1.87 1.87 1 . 7’3 0.85
10.6 10.6 10.1 4 .8

5.7

1 3 0 1 2 8 125 1 2 2
0. 60 (:’ . 6’j 0. 58 0 . 35
5 . 6 8 5 . 6 8 5.68 5.93
1 . 8 7 1 . 8 7 1 . 79 0.85
10. 6 10.6 10.2 4 .8

5.7

12’3 1 2 7 125 1 22

0. 60 0 . 6 0 (1) . 58 0 . 35
5.7



A8-83

5 . 6 8 5 . 6 8 5 . 6 3 5.33
1.88 1.88 1 . 73 c-1 . 85
10.7 10. 7 10.2 4.8

128 127 12-1 121
(1) . 6(:, 0. 60 0 . 5 8 c:, . 35
5. 6’3 5.6’3 5 . 6 9 5. ‘34
1.88 1 .88 1 . 73 0 . 85
1 C) . 7 10 .7 10. ,” 4 . 9

128 126 123 1 L(:,

0 . 6i) 0 . 60 0 . 58 (3 . 35
5 . 6 3 5 . 6 9 5 . 6 9 5. ‘34
1 .89 1 .89 1 .80 0 . 8 5
1 C) . 7 10 .7 10 .2 4 . 9

127 1 25 123 1 20

0. 60 0 . 6 0 0 . 5 8 ( j .35
5 . 6 9 5.6’3 5 . 7 0 5 . 3 4
1 . 8.3 1 .8’3 1 .80 0 . 8 5
10 .8 10. 8 10 .3 4 . 9

126
(j. 61
5 . 7 0
1 .30
10 .8

126
0 .61
5 . 7 0
1 . ‘30
10.9

5 . 6 8 5 . 6 8  5 . 6 8  5 . 6 8  5 . 6 8
1.88 1. Y8 1.88 1.88 1.88
1 0 . 7 1 0 . 7 10.7 lib. 7 10.7

7 . 6 6  l/set:  remaininq
127 128 129 130 1 2:‘s

(:I . 6(:, 0 . 60 0 . 6ib 0 . 60 0 . GO
5.69 5. 6’3 5.69 5. 69 5. 69
1.88 1.88 1.88 1.88 1.88
1 0 . 7 10. 7 10. 7 10.7 10.7

7 . 6 6  l/set r e m a i n i n g
126 128 129 129 12’3

0 , 60 0 . 60 0.60 (I . 60 (:I . 64:)
5.69 5 . 6 3  5 . 6 9  5 . 6 ’ 3  5 . 6 ’ 3
1 .8’S 1 .8’3 1.83 1 . 89 1 . 89
10.7 1 0 . 7  1 0 . 7  1 0 . 7  1 0 . 7

7 . 6 6  l/see r e m a i n i n g
125 127 128 12’3 128

0. 60 0 . 60 0.60 0.60 0. 60
5.6’3 5 . 6 3  5 . 6 ’ 3  5 . 6 ’ 3  5 . 6 9
1.89 1 .8’3 1.89 1.89 1 .8’3
10. 8 10. 8 10.8 10. 8 10.8

7.66 1 /set remain ing
125 126 127 128 127

0.61 0.61 0.61 0.61 0 . 6 1
5 . 7 0 5 . 7 0  5 . 7 0  5.70  5 . 7 0
1.30 1 . 90 1.90 1 . ‘3.3 1 . ‘30
10.8 1 0 . 8  1 0 . 8  1 0 . 8  1 0 . 8

7 . 6 6  l/set r e m a i n i n g
124 126 127 127 127

0. 61 0 . 6 1 0.61 0.61 0.61
5 . 7 0 5 . 7 0  5 . 7 0  5 . 7 0  5 . 7 0
1 . ‘30 1 . 90 1.30  1 . ‘30 1.30
10 .9 10.9 1 0 . 9  1 0 . 9  1 0 . 3

7 . 6 6  l/set r e m a i n i n g
123 125 126 127 126

0 .61 0 . 6 1  0 . 6 1  Cl.61 0 . 6 1
5 . 7 6 5.. 70 5 . 7 0  5 . 7 0  5 . 7 0
1.31 1.91 1.31 1.91 1.91
10 .9 1 0 . 9  1 0 . 9  1 0 . 9  1 0 . 4

7.66 1 /set remain ing
123 124 126 126 126

0 .61 0.61 0.61 0 . 6 1 0.61
5 .71 5 . 7 1  5 . 7 1  5 . 7 1  5 . 7 1
1 .92 1 . 9 2  1 . 3 2  1 . 9 2  1 . 9 2
10 .9 1 0 . 9  1 0 . 3  1 0 . 9  1 0 . 3

7 . 6 6  l/set r e m a i n i n g
122 124 125 125 125

0 .61 0.61 0.61 0 . 6 1 0.61
5.71 5 . 7 1  5 . 7 1  5 . 7 1  5 . 7 1
1 . ‘32 1. ‘32 1. $32  1. ‘32 1 . ‘32
11.0 1 1 . 0  1 1 . 0  1 1 . 0  1 1 . 0

7 . 6 6  l/set r e m a i n i n g
121 123 124 125 124

0 .61 0.6 1 0.61 0.61 0.61
5.71 5 . 7 1  5 . 7 1  5 . 7 1  5 . 7 1
1 .I33 1 . 3 3  1 . 9 3  1:33 1 . 9 3
11.0 1 1 . 0 11.0 11.0 11.0

7 . 6 6  l/set r e m a i n i n g
121 122 124 124 124

0 . 6 1 0 . 6 1 0.61 0 . 6 1 0 . 6 1
5 . 7 2 5 . 7 2  5 . 7 2  5 . 7 2  5 . 7 2
1.33 1.93 1.133  1.133  1 . ‘33
11.0 11.0  1 1 . 0  11.0  1 1 . 0

7 . 6 6  l/set: r e m a i n i n g
1 ZCI 122 123 123 123

(3. 62 0 . 6 2 (:, . 62 (1,. 6.2 (:I , 62

125
(3 . 6 1
5 . 7 0
1.91
10 .9

124
0 .61
5 .71
1 .32
10.3

124
0 .61
5 .71
1. ‘32
11.0

123

0.61
5 .71
1.‘33
11 l 0

122

(:I . 6 1
5 . 7 2
1. ‘33
11.0

122

0. 62

w. F’. 5. ‘33 5.6’3
Dep t tI 0 . 85 1 . 73

A r e a 4 . 8 10.2
KM 143 c~4.3  ems

Cone  . 121 124

V e l . 0 . 35 0 . 5 8
W.F. 5 . 9 4 5 . 6 3

Depth 0. 85 1 . 7’3
A r e a 4 . 9 1 C) . 2

t-.M 144 5 4 . 6 ems
C:onc . 12C, 1 23

Vel . 0 . 35 0 . 58
W . P . 5 . 5 4 5.6’3

Dep t t7 0 . 85 1 .80
A r e a 4 . 5 10 ..2

K M  1 4 5 5 4 . 9 ems
C:onc . 120 123

Vel . 0 . 3 5 0. 58
W . P . 5 . 4 4 5 . 7 0

D e p t h 0 . 85 1.80
A r e a 4 . 9 10.3

K M  1 4 6 5 5 . 2 c ms
Cont. 119 122

V e l . 0 .35 0 . 5 8
W . P . 5 . 9 5 5 . 7 0

D e p t h 0 . 85 1 .80
A r e a 4. 9 10 .3

K M  1 4 7 5 5 . 5 ems
Cone . 118 121

V e l . 0 . 3 5 0. 5’3
W . P . 5 . 9 5 5 . 7 0

Depth 0 . 8 5 1.81
A r e a 4.‘3 10 .3

K M  1 4 8 5 5 . 7 ems
C:onc . 118 121

Vel . 0 . 3 5 0.5’3
W . P . 5 . 9 5 5 .71

D e p t h 0 . 8 6 1.81
A r e a 4 . 3 10 .3

KM 14’3 5 6 . 0 ems
Cont. 117 120

Vel . 0 . 3 5 0.5’3
W.P. 5 . 3 6 5 .71

D e p t h 0 . 8 6 1.81
A r e a 4.‘3 10 .3

K M  150 5 6 . 3 ems
Cclnc. 116 119

V e l . 0 . 3 5 0.5’3
W.P. 5 . 9 6 5 .71

D e p t h 0 . 8 6 1 .82
A r e a 4 . 3 10.4

KM 151 5 6 . 6 ems
CU-tc . 116 119

V e l . 0 .35 0 . 5 9
w.F’. 5 . 3 6 5 . 7 2

Depth 0.86 1.82
A r e a 4 . 3 10 .4

KM 152 5 6 . 9 ems
C:onc . 115 118

V e l . 0 . 3 5 0. 53
W . P . 5 . 3 7 5.72

Dep t tl 0. 86 1. 82
A r e a 4. ‘3 10 .4

K M  1 5 3 57.2 ems
Cone . 115 118

V e l  . ( j .35 0. 5’3

5 . 7

5 . 7

5 . 7

5 . 7

5 . 7

5 . 7

5 . 7

5 . 7

5 . 7

5 . 7

5. 7

1 CIC
Ld

0.61
5 . 7 0
1 . ‘30
10 .8

122 115
0 . 5 8 ( j .35
5 . 7 0 5 . 9 5
1 .80 0 . 85
1 0 . 3 4 . 9

124 121 1 1 8
0 .61 0 . 5 9 0 . 3 5
5 . 7 0 5 . 7 0 5 . 9 5
1 .30 1.81 0. 85
10 .9 1 0 . 3 4. ‘3

123 121 118
0 . 6 1 0.5’3 0 . 3 5
5 . 7 0 5 .71 5 . 9 5
1.91 1.81 C) . 86
10.9 10 .3 4 . 3

123
0 . 6 1
5 . 7 1
1 .32
1 0 . 9

120
cc0 3

5:;‘1
1.81
10 .3

117
0 . 3 5
5 . 9 6
0 . 8 6

4 . 9

122 119 116
0 .61 0.59 0 . 35
5 .71 5 . 7 1 5 . 3 6
1 .32 1 .82 0 . 8 6
11 .0 10 .4 4 . 9

121 119 116
0 . 6 1 0.5’3 (:I .35
5 .71 5 . 7 2 5 . 3 6
1. ‘33 1.8: 0 . 86
11 .0 1 0 . 4 4. ‘3

121 118 115
0 .61 0. 53 (_) . 35
5 . 7 2 5 . 7 2 5 . 9 7
1 . ‘33 1.8’;’ 0 . 86
11.0 1 0 . 4 4. 3

118 115
0 . 5’3 (1) .35



A8-84
5.72 5.72 5.72 5 . 7 ,  5 . 7 2
l .a34 1 .94 1 .94 1 . ‘34 l . 94
11.1 11.1 11.1 11.1 11.1

7 . 6 6  l/set remaining
119 121 122 122 122

0.62 0.62 0.62 0.62 0 . 6.2
5.72 5 . 7 2  5 . 7 2  5 . 7 2  5 . 7 2
1.94 1 . ‘34 1 . ‘34 1 . *3-I 1. ‘34
11.1 11.1 11.1 11.1 11.1

7.66 l/set remaining
119 121 122 122 122

(:I . 62 0.6i’ 0 . 6’2 0.62 0. 6’2
5.73 5 . 7 3  5 . 7 3  5 . 7 3  5 . 7 3
1 . ‘35 1 . 9 5  1.95 1 . 9 5  1 . 9 5
11.1 11.1 11.1 11.1 11.1

7.66 l/set r e m a i n i n g
118 120 121 122 121

0. 62 0.62 0.62 (1, . 6 2 0. 6’2
5.73 5 . 7 3  5 . 7 3  5 . 7 3  5 . 7 3
1.95 1 . 9 5  1 . 9 5  1 . 9 5  1 . 9 5
11.2 1 1 . 2  1 1 . 2  1 1 . 2  1 1 . 2

7.66 l/set remaining
118 119 121 121 121

0.62 0.62 0. 6’2 0. 6.2 0. 6.2
5.73 5 . 7 3  5 . 7 3  5 . 7 3  5 . 7 3
1.96 1 . 9 6  1 . 9 6  1 . 9 6  1 . 9 6
11.2 1 1 . 2  1 1 . 2  1 1 . 2  1 1 . 2

7.66 l/set  remaining
117 119 120 120 120

0.62 0.62 0. 6’2 0. 6’2 0.62
5.73 5 . 7 3  5 . 7 3  5 . 7 3  5 . 7 3
1.96 1.26 1.96 1 .96 1.26
11.3 1 1 . 3  1 1 . 3  1 1 . 3  1 1 . 3

7.66 l/set  remaining
116 118 112 120 119

0.62 0 . 6 2  0 . 6 2  0 . 15.2  0.62
5.74 5 . 7 4  5 . 7 4  5 . 7 4  5 . 7 4
I.‘37 1 . 9 7  1 . 9 7  1 . 9 7  1 . 9 7
11.3 1 1 . 3  1 1 . 3  1 1 . 3  1 1 . 3

7.66 l/set  remaining
105 107 108 108 107

0.55 0 . 7 2  0 . 8 0  0 . 7 0  0 . 5 5
7.16 7 . 1 7  7 . 1 3  7 . 1 7  7 . 1 4
1.72 2 . 6 0  3 . 0 1  2 . 4 5  1 . 7 1
12.3 1 8 . 5  2 1 . 4  1 7 . 4  1 2 . 2

7.66 l/set  remaining
102 105 107 108 107

0.69 0 . 9 0  1 . 0 0  0 . 8 7  0 . 6 9
7.16 7 . 1 7  7 . 1 3  7 . 1 7  7 . 1 4
1 .39 2 .0 ’3  2 .42  1 .97  1 .38
2.9 14.9 17.3 14.0 9.8

7.66 l/set  remaining
102 105 107 107 107

0 . 6’3 0.‘31 1 . O’j (I. 87 0.62
7.16 7 . 1 8  7 . 1 3  7 . 1 7  7 . 1 5
1 .3 qw- j 2 . (3’3 2.42 1.137 1.38
2.9 14.9 17.3 14.1 9.8

7.66 l/set remaining
102 104 106 107 106

(3. 70 0 . ‘3 1 1 . (3 1 0 . 88 0 . 6’3
7.16 7 . 1 8  7 . 1 4  7 . 1 8  7 . 1 5
1.39 2 . 0 ’ 3  2 . 4 2  1.‘37 1 . 3 8
9.9 14.9 17.3 14.1 2.2

7.66 l/set remaining
10 1 104 106 106 106

(:I , 7 0 (5 . ‘3 1 1 . 0 1 0.88 0 . 70

5.72
1 . 9 4
11.1

5. 72
1. ‘34
11.1

5 . 7 .? 5. ‘37
1.83 0 . 86
lib.4 4. ‘3

W.P. 5.97 5.72
Depth 0 . 86 1.83
Area 4. ‘3 10.4

KM 154 57.5 ems
Cone . 114 117

Vel . 0 . 35 0.52
W.P. 5.97 5.73

Depth 0.86 1.83
A r e a 4. 9 10 .5

FitI  1 5 5 57.7 Izrns
C:onc . 113 116

Vel . 0 .35 (:I . 5’3
W . P . 5.28 5.73

Depth 0.86 1.83
Area 4.9 10.5

KM 156 58. 0 c ms
Cone . 113 116
Vel . 0.35 0 . 5’3
W . P . 5.98 5.73

Depth 0.86 1.84
Area 4.9 10.5

KM 157 58.3 Cms
Cont. 112 115

Vel . 0 .35 0.60
W.P. 5.98 5.74

Depth 0.86 1.84
Area 4.2 10.5

KM 158 58.6 ems
Cone . 112 115
Vel . 0.35 0.60
W.P. 5.22 5.74

Depth 0.86 1.84
Area 4.9 10.6

KM 15’3 58.13 ems
Cont. 111 114
Vel . 0 .35 0. 60
W.P. 5.99 5.74

Depth 0.86 1.84
Area 4.9 10.6

KM 160 5’3. 2 c ms
Cone . 28 102

V e l . 0 . 25 0.44
W.P. 7.18 7.13

Depth C.-0 L.d 1.1’3
Area 3.7 8 .5

EM 161 52.4 ems
Cone . 26 100

Vel . 0.32 0.54
W.P. 7.18 7.14

Depth 0.42 0.96
Area 3.0 6.8

KM 162 52.7 cfns
Cone . 25 99

Vel . 0.32 0.55
W.P. 7.18 7.14

D e p t h 0. 42 0. ‘36
A r e a 3.0 6.8

K M  1 6 3 60. 0 ems
C:ctnc  . ‘35 99

Vel . 0. 3’2 0 . 55
W.P. 7.18 7.14

Depth 0. 4’2 0 . ‘36
Area 3.0 6;9

KM 164 60.3 earns
Cunc . 94 98

Vel . 0.32 0 . 55

119 117
(:, . 6 2 0. 5’3
5 . 7 2 5.73
1 . ‘34 1.83
11.1 10 .5

121
0. 62
5.72
1 . ‘34
11.1

114
0.35
5 . 3 7
0 . 86

4 . 9

5 . 7

121 113 116 113
(j. 62 0 . 6 2 0.5’3 L) . 35
5.73 5.73 5.73 5.98
1 . ‘35 1. ‘35 1.83 0 . 86
11.1 11.1 10 .5 4.9

5 . 7

118 116 113
0.62 0.59 0.35
5.73 5.73 5.98
1. ‘35 1.84 0.86
11.2 10.5 4.9

5 . 7

119 118 115 112
0.62 0.62 0.60 0.35
5.73 5.73 5.74 5.98
1.96 1.96 1.84 0.86
11.2 11.2 10.5 4 .2

5 . 7

112 117 115 112
0.62 (3 . 62 0. 60 0.35
5.73 5.73 5.74 5.99
1.‘36 1.46 1.84 0.86
11.3 11.3 10.6 4 .9

5.7

118 116 114 111
0.62 0.62 0 . 60 0.35
5.74 5.74 5.74 5.99
1:37 1.97 1.84 0.86
11.3 11.3 10.6 4 . 9

5.7

105 103 22 25
0.47 0.42 0.32 0.24
7.13 7.13 7.13 7.17
1.33 1.14 1.01 0.48

9 .5 8 cr.L 7 .2 3 .4

7.1

105
C,’0 ZJ

7:;3
1.07
7.7

103 99 24
0 :53 0.42 0.30
7.13 7.13 7.17
0.132 0.82 0.38
6 .6 5 .8 2 .7

7.1

105 1 (1) 2 98 24
0. 5’3 0. 53 (5 . 43 (j . 30
7.14 7.13 7.13 7.17
1 . 08 0. ~32 0.82 0.3’3
7.7 6 .6 5 .8 cr 7L.

7.1

104 102 98 93
0. 59 0 . 53 0.43 c_)  . 3(j

7.14 7 . 1 4 7.14 7.18
1 .08 0. ‘33 0 . 82 0.33
7.7 6 .6 5 . 8 2. 8

7 . 1

1 04
0.59

‘37
(:I . 50

1 0 1
0.54

‘33

(:, . 3(:,
7 . 1



A8-85

7.16 7. 18 7. 1-J ?. 18 7.15
1 ?a-  2
&

;: , 0’3 z’.j:  l.‘S7 1.38
14.‘3 17.3 1-I. 1 ‘3. ‘3

7 . 6 6  l/sel:  remalnincl
-10 1 103 105 106 105

(:) . 70 (:) . ‘3.2  1 . 0 1 (I) . 88 (I . 7C)
7. 16 7 . 1 8  7 . 1 4  7 . 1 8  7 . 1 5
1 .3’ 3 2. I(:) 2.43 1:38 1.38

9. ‘3 1 5 . 0 17.3 14.1 ‘3. 9
7 .66  l/see  r e m a i n i n g

1 c,o 103 105 105 105
(:) . 7C) (1) . ‘32 1.W 0 . 88 (1) . 70
7.17 7 . 1 8  7 . 1 4  7 . 1 8  7 . 1 5
1 . 39 2. 10 2.43 1 .*38 1. 3’3
1 C) . 0 15.0 17.3 14.1 4. ‘3

7.66 l/set remalnlng
1 (:I(:) 102 104 165 104

C) . 7 1 C). ‘32 1 . 02 0. 89 C) . 7 0
7.17 7 . 1 9  7 . 1 4  7 . 1 8  7 . 1 5
1.45) 2.10 2.43 1 . ‘38 1 .33
10 . 0 15.0 17.3 14.1 9. ‘3

7.66 l/set remaining
‘3’3 lC)2 104 104 104

C) . 7 1 C) . ‘3.2 1.02 0 . 8’3 0.71
7.17 7 .19  7 .15  7 .18  7 .16 .
1 . 40 2 _ 1 (:I 2.43  1. ‘38 1 .3’S
1 C) . 0 15.0 17.4 14.2 9.9

7.66 l/set  remaining
3 3 102 103 104 103

0.71 0.93 1. (X2  0. 8’3 0 . 7 1
7.17 7 .13  7 .15  7 .  1’3 7 . 1 6
1.40 2.10 2.43 1. ‘38 1 .3’S
10.0 15.0 17.4 14.2 9,9

7 .66  l/set  r e m a i n i n g
38 101 103 103 103

C) . 7 1 0. ‘33 1.03 0. 83 0.71
7.17 7 . 1 9  7 . 1 5  7 . 1 9  7 . 1 6
1.40 2 . 1 (3 ‘2.43 1 . ‘38 1 .39
10. C) 15.0 17.4 14.2 10. C)

7 .66  l/set  r e m a i n i n g
‘37 39 101 102 10 1

0. 72 0.94 1.04 (j,  ‘~(j  (j . 72
7.18 7 . 2 0  7 . 1 6  7 . 2 0  7 . 1 7
1.41 2.11 2.44 1 l 3’3 1 . 4C)
10. 1 15.1 17.5 14.2 10. 0

7 .66  l/set r e m a i n i n g
95 ‘38 99 100 100

0.73 0. ‘35 1 . 05 0, ‘32 (3 . 73
7.13 7 . 2 1  7 . 1 6  7 . 2 0  7 . 1 8
1.41 2 . 1 1  2 . 4 5  2 . 0 0  1 . 4 1
10. 1 15.1 17.5 14.3 10. 1

7.66 1 /sea:  rema,ining
‘34 ‘36 ‘38 ‘33 ‘38

C) . 7 4 0 . ‘36 1.06 (j, ‘33 (I . 74
7.20 7 . 2 2  7 . 1 7  7 . 2 1  7 . 1 8
1.42 2.12 2.45 2 l (:,(:I 1.41
10.1 15.2 17.6 14.4 10. 1

7 . 6 6  l/set:  remaining
‘32 ‘34 36 ‘37 9&

0.75 0 . ‘37 1 . 07 0 . ‘34 (1.75
7 . 20 7.22 7 .18  7 .22  7 .  13
1.42 2.12 2 . 4 6  2 . 0 1  1 . 4 2
10.2 15.2 17.6 14.4 10. z

7.66 l/set:: remaining
‘3 1 ‘32 94 36 95

0 . 75 0. ‘38 1 . (:)8 C) . ‘35 C) . 76

7.14
1 . 08
7.7

7.14
(1) . ‘33

6.6

7.1-J 7. 18
0. 82 t:, . 3’3

5. ‘3 -’ E(_.

W.F.
Dep t tl

A r e a
KM 165

Cone  .
V e l .
W.P.

D e p t h
A r e a

b’.M 1 6 6
Cone  .

Vel .
W.F.

Depth
A r e a

K M  1 6 7
Cone .

Vel .
W.P.

Depth
A r e a

KM 1 6 8
Coni.
Vel .
W.P.

Depth
A r e a

K M  16’3
Cone  .

Vel .
W.P.

Depth
A r e a

K M  1 7 0
Cone .

Vel .
W.P.

D e p t h
A r e a

KM 171
Cone  .
Vel .
W.P.

Depth
A r e a

K M  1 7 2
Cont.

Vel .
W.F’.

D e p t h
A r e a

E M  1 7 3
Cont.

Vel .
W.F’.

Dep t t1
A r e a

KM 174
Cont.

Vel .
W . P .

D e p t h
A r e a

t::.M  1 7 5
lI.can4;  .

Vel .

7. 1’3 7.14
0. 4.2 0 . ‘32

3. 0 6. ‘3
60. 6 ems

‘34 ‘38
C).  3’2 C). 55
7. 1’3 7.14
(3 . 42 0. ‘36

3. 0 6.‘3
GC) . ‘3 c ms

‘33 ‘38
0 .db 3.7 0 . 55
7. 1’3 7.14
(3.42 0 . ‘3 7

3. 0 6. ‘3
61.1 I:rns

93 ‘37
‘j. 32 (:). 56
7.13 7.15
‘j. 42 0. ‘37

3 .0 6.9
61.4 ems

92 97
0 . 3.L -’ 0.56
7.19 7.15
0. 42 0 . ‘3 7

3.0 6.9
61.7 ems

I- cZiL 36
0. 32 3.56
7.20 7.15
0.42 0.37

3.0 6.9
62.0 Ixms

92 36
0.33 0.56
7.20 7.15
0. 42 0. 97

3. 0 6.9
63.1 I:ms

90 94
0.33 0.57

3
0: 7 53 1 7.16 0.98

3. 0 7. 0
64.2 ems

88 92
0.33 0.58
7.21 7.17
0.43 0.98

3.1 7.0
65.4 ems

87 41
0.34 (I.58
7 . c, LL ?* 7.17
0. 43 (3 . 33

3.1 7.1
66.5 ems

85 89
C) . 34 0. 59
7.23 7.18
0.43 0 . 3.3

3.1 7.1
67.6 1:ms

84 88
0 .35 (1 . 60

104 1 i) 1 ‘3 7
(1) . 6~:) (? . 54 (:) . 50
7.14 7.14 7.14
1 . 08 (:) . ‘3 3 (:).  8:
7.7 6.6 5. ‘3

7.1

103 1 (1, i,

(j . 6(j 0 . 54
7.14 7.1-I
1 . 08 0 . ‘33
7.7 6 .6

‘37 32
(1) . 50 (3, 31
7.14 7. 18
(:) . 83 (:) . 3’3
5.9 -I 8A.

7.1

1 0 3 100
(1) . 60 C) . 54
7.14 7.14
1 . (-18 0. ‘33
7.7 6.7

‘36 ‘32

0 . 50 (2 . 3 1
7.14 7. 1’3
0 . 83 5,. 3’3

5 .9 -I 8&.

7.1

1 02 9’3
0. CO 0.54
7.15 7.15
1 . 09 0. ‘33
7 .8 6.7

‘36 91
C) . 50 0.31
7.14 7.19
C) . 83 0. 3’3
5 .9 2 .8

7.1

102 99
(3.60 0.55
7.15 7.15
1 . 0’3 0.94
7.8 6.7

95 ‘3 1
C) . 5 1 0.31
7.15 7.13
0.83 0. 3’3
5 .9 ‘-Z’ 8L.

7.1

101 ‘39
0 . 6 1 0.55
7.15 7.15
1 .0’3 C) . ‘34
7.8 6.7

95 30
(I.51 0.31
7.15 7. 19
0 . 83 C) . 3’3

6 .0 L..-’ 8

7.1

100 97 93
0.61 C) . 56 0.52
7.16 7. 16 7.16
1.10 0. 94 (j. 84
7.8 6 .8 6. C)

8’3
(7 3 ,?_ ..A&
7.20
(I.40

q 8L.

7 .2

‘38 95 92
0.62 0.56 (j :.5z
7.17 7.16 7.16
1.10 (I. 35 0. 85
7.9 6 .8 6. 1

87
i)- . .AL  3.7,
7 .L ,-.I  1
0 . 40

2. 3

7.2

‘37 34 ‘3 0
(I. 63 (I . 57 0 .53
7.17 7.17 7.17
1.11 (3. ‘36 (.I.  86
8. 0 6. ‘3 6. 1

86
0 . 33
7 ‘# .-I. r-i
0.41

-I ,-A. 3

7.2

‘35 ‘33

C) . 6 4 (I . 58
7. 18 7. 18
1.11 (1) . ‘36
8. 0 6. ‘3

89
0 . 54
7.18
5). 86

6 -’.L

85
(-) ? ‘3. . dd
7 ‘-8 .-0. LL
(:I . 4 1

-’ ‘3L.

7 .L

‘34
(I . 65

88
5) . 55

8-l
c:, . 3,-t

7 -4
. _



A8-86

7 .L -‘l 7. LS 7. 1’3 7. LL 7. Ld
1.43 2.13 2.46 2.02 1 .43
10.2 1 5 . 3  1 7 . 7  1 4 . 5  1 0 . 3

7 .66  l/set: remalnlw
89 ‘3 1 CCI 3s ‘34 ‘34

0 . 7 6 0 . *‘j’s 1 . 03 0 . ‘36 Q. 76
7 . 7, LL .-, 7 ._ -14 7. 1’3 7.23 7.21
1.43 2.13 2.47 2. Q.2 1 . 43
10.3 1 5 . 3  1 7 . 8  1 4 . 6  1 0 . 3

7.66 l/set remaining
88 90 I- 3, 3 I33 ‘32

0. 77 1 .m 1.10 0 . ‘3 7 0.77
7.22 7 . 2 5  7 . 2 0  7 . 2 4  7 . 2 1
1.44 2.14 2.48 2 . 03 1.44
10.3 1 5 . 4  1 7 . 8  1 4 . 6  1 0 . 4

7.66 l/set remaining
87 88 90 91 ‘3 1

Q . 78 1 . (3 1 1.11 0 . 37 0.78
7 .Ld  c.1  3 7 . 2 5  7 . 2 1  7 . 2 5  7 . 2 2
1.44 2 . 1 4  2 . 4 8  2 . 0 4  1 . 4 5
10.4 1 5 . 4  1 7 . 9  1 4 . 7  1 0 . 4

7.66 l/set  remaining
85 87 83 ‘30 90

Q. 79 1 , (:I2 1.12 Q. 98 0.73
7.24 7 . 2 6  7 . 2 2  7 . 2 5  7 . 2 3 .
1.45 2 .15  2 .4 ’3  2 .04  1 .46
10.4 1 5 . 5  1 7 . 9  1 4 . 7  1 0 . 5

7.66 l/set remaining
89 91 93 ‘33 93

0.56 0. 6Q Q . 60 0.55 0.50
8.65 8 . 6 4  8 . 6 4  8 . 6 5  8 . 6 4
2.32 2.53 2.55 2.25 1. ‘37
20.1 2 2 . 4  2 2 . 0  1 9 . 5  1 7 . 0

7.66 l/set  remaining
37 38 39 40 41

0.68 0 . 7 2  Q. 73  0 .75  0 .77
8.95 8 . 9 5  8 . 9 5  8 . 9 5  8 . 9 5
3.30 3 . 5 5  3 . 6 9  3 . 8 1  3.93
29.5 3 1 . 7  3 3 . 0  3 4 . 1  3 5 . 2

7.66 l/set remaining
37 38 33 40 41

Q. 70 0 .74  0 .76  0 .77  0 .7 ’3
8.95 8 . 9 5  8 . 9 5  8.95 8 . 4 5
3.13 3 . 4 4  3 . 5 8  3 . 6 3  3 . 8 1
28.6 3 0 . 8  3 2 . 0  3 3 . 0  3 4 . 1

7.66 l/set  remaining
37 38 39 40 41

0.70 0 . 7 4  0 . 7 6  0 . 7 8  0.7’3
8.95 8 . 9 5  8 . 9 5  8 . 9 5  8 . 9 5
3.20 3 . 4 4  3 . 5 8  3 . 6 3  3 . 8 1
28.6 3 0 . 8  32.0 3 3 . 0  3 4 . 1

7.66 l/sea: remaining
37 38 39 40 41

Q . 70 0.74 Q. 76 Q. 78 0.79
8.95 8 . 9 5  8 . 9 5  8 . 9 5  8 . 9 5
3 . 2(:) 3 . 4 4  3 . 5 8  3 . 6 3  3 . 8 1
28.6 30 .8  32 .  Q 33 .0  34 .1

7.66 l/set  remaining
42 38 36 37 37

0 . 53 0.60 Q. 58 Q. 57 0.55
15.44 15.43 15.43 15.43 15.44
3.13 3 .  13 3.Q6 2 . 3 6  2 . 7 8
48.3 4 9 . 2  4 7 . 2  4 5 . 7  4 2 . 8

7.66 l/set:  remaining
41 38 35 37 38

0. 67 0 . 68 0 . 66 0 . 64 (3 . 6.2

7. 1’3 7. 1’3 7. 1’3
1.12 0 . ‘37 0 . 8 7
8. 1 7 . 0 6 .3

7.24 7. 19
Q. 43 1 . Qc:)

3.1 7.2
68.7 ems

83 86
(1) . 35 Q. 61
7.25 7 . 2t:,
0. 44 1 . 00

3.1 7.2
69. ‘3 1: ms

81 85
Q .35 Q.61
7 -2.5 ’ 7.20
(5.44 1  0 1

3 .2 7 3.aJ
7 1 . 0 c ms

80 84
0.36 Q.62
7.26 7.21
Q. 44 1.02

3.2 7 .d 3
72.1 ems

79 82
0.36 0.63
7.27 7.22
Q. 44 1.02

3.2 7.4
73.2 c ms

82 86
Q . 25 0.47
8.73 8.67
0.70 1.77

6.1 15.3
168.6 ems

33 35
Q . 3’2 0.5’3
3.18 3.00
1. Q6 2.63

168:  3’ 5’ 23.5
c ms

33
Q. ii

35
0.60

9.18 9.00
1.03 2.55
9 .2 c, LL. ,-I  8

168.7 ems
33 35

0.33 0.613
4.18 9.00
1.03 2.55
9.2 22.8

168.8 ems
33 35

Q. 33 0.61
9.18 9.00
1 . 03 2.55
9.2 22. 8

168.9 ems
37 40

Q. 17 0 . 44
15.46 15.54
0.48 1.38

7.4 3( I.6 1
16’3.  3 ems

37 40
c:, . 2t:, (1, . d4.3

7 -0 CI. is
(3 . 4 1

3 . 0

W.F.
Depth

A r e a
KM 176

Ccmc .
Vel .
W.F’.

Depth
Au ea

KM 177
Cclnc .

Vel .
W.P.

Depth
A r e a

KM 178
Cone .
Vel .
W.P.

Dep t h
A r e a

K M  1 7 9
C:onc .
Vel .
W.P.

Depth
A r e a

K M  1 8 0
Cone .

Vel .
W.P.

Depth
Area

KM 181
Cclnc.

Vel .
W.P.

Depth
Area

KM 182
C:onc .

Vel .
W.P.

D e p t h
A Y e a

K M  1 8 3
Cont.

Vel .
W.P.

Depth
Area

KM 184
Csrnc.

Vel .
W.P.

D e p t h
A r e a

k:M  1 8 5
C.onc .

Vel .
W.P.

Depth
Area

KM 186
Cd-be .

Vel .

‘j 3 -j(j 87 83
0. 65 1:)  _ 5’j 0 . 55 0.34
7 . >:o 7. 1’3 7.19 7.24
1.13 0 . 38 0.88 0.42
8.1 7. Q 6 .3 3.0

7.2

31 83 86 81
0 . 66 0. 6Q 0.56 Q .35
7 . 20 7 70.&. 7.20 7.25
1.14 0. ‘38 Q . 8’3 0.42
8 .z 7.1 6 .4 3.0

7 3.L

90 88 84 80
Q . 67 0.61 0.57 0 .35
7.21 7 1.2 7.21 7.26
1.14 0 . ‘33 0. 8’3 0.43
8.2 7.1 6 .4 3.1

7 .2

8‘3
Q . 68
7 71 c,.LL
1.15
8 .3

86
0.62
7 . 22
1 . cm
7 ?*.L

83 79
0.58 0.36
7 1?*
o:G*

7.27
0.43

6 . 5 3.1

7 -’.L

32 89 86 82
0.47 0.44 0.39 0.22
8.64 8.64 8.65 8.70
1.78 1.61 1.32 0.56
15.3 13.9 11.4 4 .8

8 .6

40 33 38 36
Q. 78 0. 70 0.4’3 0.22
8.95 3.03 9.09 9.01
4.05 3.47 1.99 0.58
36.2 31.0 17.8 5 .2

8. ‘3

40 40 38 36
0.81 (3 . 72 0.50 Q . 22
8.95 9.03 9.09 9.02
3.93 3.36 1.33 0.56
35.1 30.1 17.3 5. 0

8 .3

40 40 38
Q. 81 0.72 0.50
8.95 9.03 9.09
3.‘33 3.36 1.33
35.1 30.1 17.3

36
0 -r3.A&
9.02
0.56

5 .0

8. ‘3

40 40 38 36
0 . 8 1 0.72 Q . 50 Q . 22
8.95 3.03 9.09 9.02
3 . 9 3 3.36 1. ‘33 0.56
35.1 30. 1 17.3 5 . 0

8 .3

3’3 39 44 46
Q . 50 0 . 45 0.40 Q . 2 4

15.44 15.44 15.44 15 . 50
2.45 2.11 1.76 0 . 80
37.3 32.5 27.2 1 2 .3

15.4

40
0 . 46

4Q
0 . 5 7

45
0 . 27

15.4



W. F’.
Dep t tl
Area

t:.M 187
Cone .

Vel .
W.F’.

Depth
Area

t;r1 188
C:clnc .

Vel .
w. F’.

Depth
Area

KM 189
C:clnc  .

Vel .
W.P.

Dept tl
AY ea

KM 190
C:onc .

Vel .
W.P.

Depth
AY ea

KM 191
Cone .

Vel .
W.P.

Depth
Area

t(M 192
Cone .

Vel .
w.F’.

Depth
AY ea

KM 193
Cone .

Vel .
W.F’.

Depth
Area

KM 194
Cone .
Vel .
W.P.

Depth
Ay ea

KM 195
Cone .

Vel .
W.F’.

Depth
Area

KM 196
I~:~:~nc  .
Vel .
W.P.

Depth
Area

t,M 197
lI.onc .

Vel .

A8-87

15.46  15.5-J 15.-+-I  15.4-I 1’;.-2.1 15.-i-1 lTr..l-t
0 . 4 3 1 . 7 5 2.77 2.8: 2.71 2.62 L.-I6

6.6 27.1 42.8 43.6 41.8 40. 5 38 . (1)
16’3.6 11ms 7 . 6 6  l/se11 remalnlnq

37 4 C) 41 38 35 37 38
(-1 _. .7, (j 0. 65L_ (:) . 4’3 (2 . 67 0.68 0 . 66 0 . E, 2

15. 4-t 15.-ad 15. 44 15.5t:,
-’L. 17 1 . 8 7 1. 56 (I 7. 1
33. 6 L8.8 L-1.1 1 (1,  ‘3.

-IO 41 40 -1-I 15.-G
iI. 57 0. 5: 0. _)6 (1). 27

15.46 15.55 15...$4 15.44 is.44 15.44 15.44 Is.-)-+ 15.4-1 15.44 15.51
0.43 1 . 7 5 ;I’. 77 2.82 2 . 7 1  2.63 2.46 2. 18 1 . 8 7 1.56 (11 . 7 1

6 . 6 2 7 . 1 4 2 . 8 43.6 41.8 40. 5 38. i) 33. 6 28.8 2-I. 1 I (1) . ,g
170. 0 ems 7 . 6 6  l/set: remainlnq

37 -IO 38 39 36 38 39 40 39 41 -I5 15. -I
(j . ‘z:(:, 0 . 4’3 (3 . 67 0 . 68 0 . 66 0 . 65 (1 . E, 2 (:I . 5 7 i) . 5 L 0 . -6 0 . 27

15.47 15.55 15.45 15.44 15.44 15. 44 15.45 15.45 15.45 15.45 15.51
0.43 1.75 ‘7 77 ‘T’ 83 2.71 -.* 63 2.46 2.18 1.87 1.57 0 . 7 1

6 .6 27. I ;;,8 si.6 4 1 . 9  GE).  6  3 8 . 0 33. 6 28.9 2-J.: 1 i) ‘3.
170. 3 I:ms 7 . 6 6  l/set  remalning

37 4 0 38 39 36 38 39 4 0 39 41 -15 15.4
(j . 2(j 0 . 4’3 0. 67 0.68 0 . 66 C) . 65 (j . 1552 0.57 (j. 52 0 . 46 0 . L7

15.47 15.55 15.45 15.45 15.45 15.45 15.45 15.45 15.45 15.45 15.51
0.43 1.75 2.77 2. 18 1.87 1.57 0 . 7 1

6.6 27.1 42.8 43.7 if:). 6 38.1
2.83 ;;‘a;  ‘T’ 63 2.46

33.7 28.9 24.2 10 . ‘3
170. 7 ems 7.66 l/set  remaining

37 40 38 39 36 37 39 40 3’3 - -IO 45 15.5
(j . 2t:, 0. 49 cj. 67 0 . 68 0.66 0 . 65 0 . 62 C) . 57 (j. 52 (j . 46 (I ..i ‘7

15.47 15.55 15.45 15.45 15.45 15.45 15.45 15.45 15.45 15.45 15.52
0 . 43 1.75 2.77 ‘3 83 2.71 2.63 2.47

ii.7 4 1 . 9  4 0 . 6  3 8 . 1
2.18 1.87 1.57 (j. 71

6.6 27.0 42.8 33. 7 28.9 24.2 10.9
1 7 1 . 0 c ms 7.66 l/set remaining

37 40 38 38 36 37 38 40 39 40 45 15.5
(j. 20 0.49 0. 67 (j. 68 0.56 0 . 65 (j. 62 0. 57 C, . 52 c:) . 4 6 (j 2 7.

15.48 15.56 15.46 15.45 15.45 15.45 15.46 15.46 15.46 15.46 15.52
0.43 1.75 2.77 2.83 2.72 ‘7 63 2.47

6.6 27.0 42.8 4 3 . 7  4 2 . 0  z. 7  38 .1
2.18 1.87 1.57 0.71
33.7 29.0 24.3 11.0

171.4 I,fnS 7.66 l/see  remaining
37 39 38 38 35 37 38 40 39 40 45 15.5

(j. 20 0.49 (3.67 0 . 68 0.66 0.65 (j. 62 (:I. 57 (j. 5.2 (j. 46 C, ‘2 7.
15.48 15.56 15.46 15.46 15.46 15.46 15.46 15.46 15.46 15.46 15.52
(j.43 1.75 2.77 2.83 3 72 ‘_, 63 2.47

4 3 . 8  I;;.0  :;).7 3 8 . 2
2.18 1.88 1.57 0 7 1.

6.6 27.0 42.8 33.8 29.0 24.3 11.0
171.7 ems 7.66 l/set remaining

37 39 38 38 35 37 38 40 39 40 45 15.5
‘j. 20 0. 49 0.67 0.68 0.66 0 . 65 (j. 6.2 (j. 58 (3. 52 0. 46 0. 27

15.48 15.56 15.46 15.46 15.46 15.46 15.46 15.46 15.46 15.46 15.53
0.43 1 . 75 2.77 2.83 ‘7 72 2.64 2.47

6.6 27.0 42. 8 4 3 . 8  :;.O  4 0 . 7  38.2
2. 19 1.88 1 .57 0.71
33. 8 29.0 24.3 11.0

172.1 s:rns 7.66 l/set:  remaining
37 39 38 38 35 37 38 40 39 4 C, 44 15.5

Cr . 2 C, C) . 50 (j. 67 (j. 68 (j. 66 0 . 65 (:I . 62 0. 33 (:I. 52 0. 46 0. 28
15.49 15.57 15.47 15.46 15.46 15.46 1 5.47 15.47 15.47 15.47 15.53
0.43 1.75 3 77

5;.8
2.84 .-II 72 ‘7 64 2.47
4 3 . 8  ii.1 3;). 8  3 8 . 2

2. 19 1.88 1 .57 0.71
6.6 27.0 33. 8 29.1 24.3 11.0

172.4 Cms 7.66 l/set: remaining
33 35 36 36 32 32 .- 3C, 36 35 34 3 ‘5.d)i 9. ‘Ii

(j .33 0 . 68 0 . 89 cj. 93 (j. 87 C).  75 (j. 5’3 0 4 7. C, 3 7. 0 . 2 7 C) . 1 3
10. 14 10. 14 9 . 9 5 9.91 9. g2 9. 98 9. ‘36 ‘3.92 ‘j . ‘32 oj, nj2 *j. 92

1.14 3.43 5 . 0 7 5.33 4 . ‘Xl 3.91 2.71 1 ‘30, 1.36 (5. 18 (-1. .& ‘T’7
11.3 34.0 SC).  2 5 3 . 4  4 8 . 5  3 8 . 7  26. 'j 18.9 13.4 8 C). L . 7

172.6 I:ms 7.66 l/set::  remaining
33 35 36 37 32 30 3 (:I 3-1 35 34 32 3. :

0. 35 (:I . 7’2 Cl . ‘34 0 . 98 (j. 13.2 0 . 7’3 0. 62 (:I -4’3. (1) 4(:,. (1, 28, (1)  . 1 4
10. 14 10. 14 9 . 9 5 9. ‘3 1 9.92 9.98 9. 96 ‘3. 92 g_ 92 9.92 ‘3. ‘32

1 . 08 3 . 2 5 4 . 80 5 . 1 1  4 . 6 - I  3 . 7(-I ‘-, L.rJ “ 7_ 1 .8(I) 1 . 2 8 0 , 77 (:I 20.
10.7 32.2 - 1 7 . 6 50. 6  4 5 .  ‘3 3 6 . 7  ‘3 I-J. c -4 1 7 . 9 1 2 . 7 7.6 2 . 3

1 7 2 . 8 ems 7 . 6 6  l/set remaining
33 35 36 37 32 3 0 30 34 35 34 3: 3.

(_) . 35 (:I . 7’2 0 . ‘34 0. ‘38 (3 . ‘3.2 (1,  . 7’3 (:I. GZ (:I . 4’3 (:) 40. (1,  28, (.), l-4



W . P .

D e p t h
A r e a

KM 1’38
Coni  .

V e l .
W.F’.

Depth
A r e a

KM 1’39
Cone .

Vel  .

Depth
A r e a

KM z:(:,(:,
Cone  .

V e l .
W . P .

D e p t h
A r e a

KM 201
Cone  .

Vel .
W.P.

Depth
Area

KM 202
Cclnc .
Vel .
W.P.

Depth
AY ea

KM 203
Cclnc .

Vel .
W . P .

Depth
Area

KM 204
Cont.
Vel .
W.F’.

Depth
AY ea

KM 205
Cont.

Vel .
W.P.

Depth
Area

KM 206
Cone .

Vel .
W.F’.

Depth
A r e a

b::M 2(:,7
II: 811  n I: .

V e l .
W.F’.

Depth
A r e a

t::M  3:,8
lI:unc .

A8-88

10. 14 10. 14 ‘j . ‘j5 ‘j . ‘3 1 9. ‘j3 03. *j*j ‘j . ‘jG ‘j. ‘jL *j . #jL *j_  *jL ‘3. ‘3,
1 .i)8 3.25 4 . 80 5.11 -1.63 3 . 70 2.57 1 .80 1 . L8 0. 77 (I, LO
1 0 . 7 32.2 47.6 I-50 , 6 45. j 36.7 25.4 17.‘j 12.7 7.6 J.5

172.-j  ~:ms 7.66 l/sea: remaining
33 35 36 37 32 3 C) 30 3-1 35 34 32 ‘3 . ‘3

0 . 35 0. 72 0. 94 0 . ‘38 0 . 92 (1) . 7’3 0.62 0 . 4’3 0. 40 0. 28 0 . 1 4

10. 14 10. 1 4 ‘3. ‘35 ‘3.31 ‘3.33 ‘3. 9’3 ‘3.96 ‘3. ‘32 *j. *j2 ‘3. ‘32 ‘j . ‘jL
1 . 08 3.25 4 . 80 ‘-I5.11 4.64 3 . 7C) &..J ‘7 1.80 1.28 0. 77 0 . 26
10.7 371 h.JL.  Cl  L 47.6 5 0 . 6  4 5 .  ‘j 36 .7  25.4 17.03 12.7 7.6 2.5

173.1 ems 7 .66  l/set: r e m a i n i n g
33 35 36 37 32 30 30 34 35 34 32 *j . $3

0. 35 (3 . 72 0. ‘34 0. ‘j8 C) . ‘3.2 0. 73 C) . 62 (:I . 5C) C) . 40 C) . 28 0 . 1 4
10. 14 10. 14 IS.95 9 . 9 1  3 . 9 3  9.99 9 . 4 6 ‘j. 32 ‘j. 32 9. 92 ‘3. ‘32

1. (18 3, ‘25 4.80 5.11 4.64 3.70 .T L.J ‘7 1 . 80 1 .28 Cl.77 0.26
1 C) . 7 32. .-I  i 47.6 5 0 . 6  4 6 . 0  3 6 . 7  25.5 17. ‘j 12.7 7.6 2.5

17 3.2 11 ms 7.66 l/set remaining
40 42 41 35 34 32 31 Lj -.* c 28 27 28 15.8

(j. 52 (I.83 0.80 0.76 C) . 73 Cl.68 0 . 6 1 C,* 47 (-J  . 93 c)d (:). 3.2 (‘) - . ‘7.7  L-6
16.04 15.78 15.78 15.78 15.78 15.78 15.79 15.7’j 15.78 15.78 15.80

1 .53 3.03 2.83 2.63 2.52 2. 28 1 . W 1 .28 0 . 75 0.70 0 . 40
24.2 47.3 45.5 4 2 . 5  3 9 . 7  3 6 . 0  2 9 . 9 2C). 2 11.9 11.0 6.4

173.7 cm5 7.66 l/set remaining
40 42 41 35 3. 4 32 31 2’ 3 28 28 29 15.8

0. 49 (3.78 (5.76 C) . 72 0. 63 0.65 0.57 (3.44 ‘3.31 0.30 0.21
16.04 15.78 15.78 15.78 15.78 15.78 1 5.79 15.80 15.78 15.78 15.80
1.62 3.21 3.05 2 . 8 5  2 . 6 6  2 . 4 1  2 . 0 0 1.36 0.80 0.74 0 . 43
25. 6 50.6 48.1 4 4 . 9  4 2 . 0  3 8 . 0  3 1 . 6 21.4 1 PI L. 6 11.7 6 .7

174.2 ems 7.65 l/set remaining
40 41 41 35 34 32 31 23 28 28 23 15.8

(I . 50 0.78 0.76 0 . 7 2  0 . 69 0.65 0 . 5 8 (I. 45 (I. 31 (I. 30 (I. 21
16.04 15.78 15.79 15.73 15.79 15.79 15.79 1 5.80 15.79 15.7’3 15.80
1.62 3.21 3.05 2 . 8 5  2 . 6 6  2 . 4 1  2 . 0 1 1.36 0.80 0.74 0.43
25. 6 50.6 48.2 4 5 . 0  4 2 . 0  3 8 . 1  3 1 . 7 21.4 12.6 11.7 6.7

174.7 ems 7.65 l/set remaining
40 41 41 35 34 32 31 29 28 28 2’3 15.8

0 . 50 0.78 0.76 0.73 0. 69 0.65 (I. 58 0.45 0.32 0.30 0.21
16.05 15.73 15.79 15.79 15.79 15.79 15.79 15.80 15.79 15.79 15.81
1.62 3.21 3.05 2.85 2.66 2.41 2 . Cl 1 1.36 (I. 80 0.74 0.43
.-I eLSJ,  6 50.7 48.2 4 5 . 0  4 2 . 0  3 8 . 1  3 1 . 7 21.4 12.6 11.7 6 .8

175.1 ems 7.65 l/set remaining
40 41 41 35 34 32 31 2’3 L “8 28 29 15.8

0.50 (I. 7’3 0.76 0 . 7 3  0.70 0 . 6 5  0 . 5 8 CI. 45 0. 32 0.30 0.21
16.05 15.79 15.79 15.7’3 15.79 15.79 15.80 15.81 15.79 15.79 15.81

1.62 3.21 3.06 2.85 2.66 2.41 2 . Q 1 1.36 0.80 0.74 0.43
25.6 50.7 48.2 4 5 . 0  4 2 . 1  3 8 . 1  3 1 . 7 21.4 12.7 11.8 6 .8

175.6 ems 7.65 l/set rema in ing
45) 41 41 35 34 3 2 31 2’3 28 28 29 15.8

0.50 0.73 0.76 0 . 7 3  (I.70 0 . 6 5  0 . 5 8 0.45 0.32 0.30 0.21
16.05 15.79 15.79 15.79 15.79 15.80 15.80 15.81 15.80 15.73 15.81

1.62 3.21 3.06 2 . 8 5  2 . 6 7  ‘ 2 . 4 2  2.01 1.36 0.80 0.75 0.43
25.7 50.7 48.3 4 5 . 1  4 2 . 1  3 8 . 1  3 1 . 7 21.5 12.7 11.8 6 .8

176.1 ems 7.65 l/set remaining
33 41 40 35 33 32 31 28 28 28 2lj - 15.8

(3. 50 (3. 73 0.76 0 . 7 3  0. 70 0 . 6 5  0.58 C) . 45 (:I . 32 0. 30 0. 2 1
16.06 15.80 15.80 15.80 15.80 1 5.80 15.80 15.81 15.80 15.80 15.81

1.63 3.21 3.06 2 . 8 6  2 . 6 7  2 . 4 2  2 . 0 1 1.36 0 . 8 1 Cl.75 0 . 43
25.7 50 . 8 48.3 45 .1  4  2 .1  38 .2  31 .8 21.5 12.7 11.8 6 .8

176.5 ems 7.65 1 /sea: remaining
3.3 41 40 35 33 33 31 28 28 28 28 15.8

(:I . 50 (S . 7’3 C) . 76 C). 73 (:I . 7 C, 0. 66 C). 58 0. 45 C, . 32 f:, . 30 C) . ‘2 l
16.06 15.80 15.80 15.80 15.80 15.80 15.81 1 5.81 15.80 15.80 15.82

1.63 3. ‘22 3 . 06 2 . 8 6  2 . 6 7  2 . 4 2  2.(:)l 1.36 0.81 0.75 0.43
q e1;;. .7 0 ems  50. 8 48.3 7.65 45.1 l/set 42.2 38.2 31.8 21.5 12.8 11.3 6 .8

remaining
3’- j 41 4 C) 3. -1 33 3 2 31 28 28 28 28 15.8

Vel . 0.50 0. 7’3 0 . 7 7 0 . 73 0 . 7 (:, 0 . 66 0. 58 0.45 (:I . 3.2 0 . 3 1 c-b ‘7’ 1- .&



W.P.
Dep th

A r e a
t(M z(I)‘3

C:clnc  .
Vel .
W.P.

Dep th
A r e a

KM 2 1 (1
lI:canc  .

Vel .
W.P.

Dep th
A r e a

t::M 2 1 1
Ccmc .

Vel .
W.P.

D e p t h
A r e a

F:M 212

Cone .
V e l .
W . P .

D e p t h
A r e a

KM 213
Ccmc  .

Vel .
W.P.

Depth
Area

KM 214
C:clnc  .
Vel .
W.P.

Depth
Area

KM 215
C:anc .
Vel .
W . P .

D e p t h
A r e a

KM 2 1 6
Ccmc.

Vel .
W.P.

Depth
Area

KM 217
C:clnc  .

V e l .
W.P.

D e p t h
A r e a

t,.:M 2 18
L’cmc  .

Vel .
W.F’.

Dep th
A r e a

t:: M L 1’S
t:onc .

V e l .

A8-89

16.c:,6 15.8(I) ls_n(:, 15_0(:, lz.fl(:) 15.8i) 15.81 15.8: 15.0(:) 15.80 15.02
1.63 3.&i.  -I.-I 3 . 06 2.(3E, 2.67 1 .3E, 0 . 8 1 (I . 75 0 . 4 3
-0 cid. 7 50 . 8 -18.4 45.2 4 &.i_’ ‘-’ 2,:‘;  ;;‘:‘A 21 .5 12.8 11.‘3 6.8

177.5 @IfnS 7.65 l/set: remaining
30 .Tr,  LJL 3 1 3-J 35 37 38 3’3 41 -F2 -18 14.6

0.47 0 . 75 (:I . 8 1 0 . ‘3 1 1 . (:I0 1 .04 1 . 06 I . 0’3 1.13 1. 16 (1) . 7 3
1 4 . 6 5 14.63 14.63 14.63 l-1.63 1 4 . 6 3  1 4 . 6 3 1 4 . 6 3 14.63 14.63 14.73

0 . 44 0 . ‘3 1 1.03 1.22 1 . 4 (I 1.49 1.54 1.61 1.71 1 . 7 5 0 . 88
6 . 4 1 3 . 3 1 5 . (1) 1 7 . 8 2 0 . 4 21.9 iL. -#‘y 5 Ad.5 .-..y? zLF.9 25.7 12.8

178. (1 I:rns 7 . 6 5 1 /set remaining
40 42 42 36 33 33 ? .y,

1 . 1 3  1.:;
33 33 37 39 1l.i)

(j.7(., 1.‘;1’(j 1.27 1 . .T.?  && 1.17 0 . ‘38 0. 84 0 . 6 1 0 . 30
11 . 2:~) 11. Cl5 11. 05 11. 05 11. 05 11. 05 11. 05 11. 05 1 1. 05 11. 06 1 1. OE,

0 . ‘38 2.1’3 2.37 ‘;I’ . 24 2.11 2. 00 1 . 85 1.61 1.26 0 . 78 (:I 26.
10. 8 24.2 26.2 24.7 Ld.3  .-, CI LL. *” 0 20.4 17.8 13.9 8.6 2.3

178.4 ems 7.65 l/set remaining
41 42 39 38 36 ClcI aa 30 27 25 -8i4 23 16.8

(j . 8 1 1 .Ld -13 1.17 1.12 1 . 0 1 0 . 8’3 (j . 82 (3 . 8 1 0. 73 0. 55 (1,.  28
16.35 16.82 16.81 16.82 16.82 16.82 16.81 16.81 16.82 16.82 16.82

1 . 05 1. ‘36 1.84 1.71 1.45 1 .21  1 .07 1.04 (j . ‘30 Cl. 58 (7 ‘:‘(-I..&_
17.6 33. 0 30.3 28.7 24.4 20 .3  17 .9 17.5 15.1 9. 7 3.4

178.3 ems 7.65 l/see remaining
39 41 39 34 34 33 33 32 31 34 35 10. -I

0.71 1.26 1.51 1.66 1.66 1 .56  1 .36 1.10 0 . 87 0 . 6’3 0 . 38
10.46 10.33 10.39 10.38 10.38 10.38 10.33 10.39 10.38 10.38 10. 39
0.64 1.51 1 . ‘39 2.28 2.3(:, 2.08 1 . 6’3” 1 22. 0.86 0.61 0 . 24

6.6 15.7 20. 6 23. 7 23.8 21 .6  17 .5 12.6 8.9 6 .3 2.5
17’3.4 ems 7.65 l/set::  remaining

38 41 41 33 33 33 32 31 33 33 38 10. 4
0.68 1.20 1.43 1.57 1.57 1 .48  1 .28 1.04 (j. 83 0 . 66 0 . 36

10.47 10.3’3 10.33 10.38 10.38 10.39 10.3’3 10.39 10.39 10.33 10.39
(j. 67 1.60 2.10 2.42 2 . 43 ‘3 L.2 1 1.78 1 .I23 0 . ‘3 1 0. 64 0. 25

7. 0 16.6 21.8 25. 1 25.3 22. Y - 18.5 13.4 9.5 6.7 2.6
17’3.9 ems 7.65 l/set remaining

38 41 40 33 33 33 32 31 33 33 38 10. 4
0 . 68 1 .2(., 1.43 1.57 1.57 1 .48  1 .28 1.04 0 . 83 0 . 66 0.36

10. 48 10. 40 10.40 10. 39 10.39 10. 33 10.40 10.40 10. 39 10. 39 10. 40
(:I . 6 7 1.60 2 . 1 1 2 . 4 2 2.44 2 . 2 1 1 . 7 4 1 .2’3 0 . 3 1 0 . 6 4 0.25

7. 0 1 6 . 7 2 1 . 5 2 5 . 2 2 5 . 3 23. 0 1 8 . 6 1 3 . 4 9.5 6 . 7 2 . 6
1 8 0 . 3 ems 7 . 6 5 l/set remaining

33 41 38 34 33 31 23 28 27 27 25 15.8
0 . 56 (3 . 88 0.86 0.82 0.78 0.73 0.65 0.50 0.36 0.34 0.24

16.08 15.82 15.82 15.82 15.82 15.83 15.83 15.84 15.83 15.82 15.84
1.48 ‘7 ‘33

G.3
2.7’3 2.60 2.43 2.20 1.83 1.24 0.75 0.69 0.33

Ld. 4713 44.1 41.2 38.5 3 4 . 9  2 9 . 0 1’3.6 11.8 11.0 6.2
18(j. 9 ems 7.65 l/see remaining

39 41 38 35 33 31 2’3 28 27 25 C#Ci d 15.8
0.57 O.?l 0.88 0.84 0. 80 0.75 (j. 6 7 0.52 0. 37 0. 35 (j. 24

16.09 15.83 15.83 15.83 15.83 15.83 15.83 15.84 15.83 15.83 15.84
1.45 2.86 ‘7 72

ii.1
2.5 4 2.38 2.15 1.7’3 1.21 0.73 0.68 0. 38

22.9 4’5.3 40.2 37.6 3 4 . 1  2 8 . 3 19.1 11.6 10.7 6. 0
181.5 ems 7.65 l/set remaining

3’3 41 37 35 33 31 23 28 27 ‘-I=Ld 24 15.8
0 . 58 0 . ‘3 1 0 . 88 0.84 0 . 8 1 Cr . 75 (j. 67 (j. 52 (j. 37 (j. 36 0- .C ‘T’4

16. 03 15. 83 15.83 15.83 15.83 15.83 15.84 15.85 15.83 15.83 15.85
1.45 2.86 2.72 ?J i. c4 J 2.38 2 . 1 5  1 .73 1.21 (.I. 73 0. 68 0. 38
Li. 3
.-I ?.I

45.3 43.1 40.3 37.6 3 4 . 1  2 8 . 3 19.2 11.6 1 0 8. 6 (1).
182. 0 ems 7.65 l/see remaininq

-3’3 41 37 34 33 31 2’3 28 27 -SCLJ 14 15.8
0 . 58 0 . ‘3 1 0.88 0 84. 0 8. 1 0 . 7 6 0 67. (5.52 0. 37 0. 36 0. L-4

16. 10 15.83 15.84 15.83 15.83 15.84 15.84 15.85 15.84 15.83 15.85
1.45 2.86 2.73 2.5 5 2.38 2.15 1.7’3 1.21 0. 73 0. 68 0 . 38-.I+ I-
LL. 3 45.3 4 3.1 40.3 37.7 3 4 . 1  28.4 13.2 11.6 1 0 8.

182.6
6 0.

ems 7.65 l/set r e m a i n i n q
39 -I (I 37 &..I4  3. 3 3 31 -29 2 8 27 L4 L-l 1 5 . 8

0.58 (3 . ‘3 1 (2 . 88 0.85 0.81 (3 76 (I,_ fel7_ 0. 5.2 0.37 0 3F,. (‘) 7’4_



W.P.
Dep t h
Area

\. M 22:(:,
C:,:,nc  .

Vel .
W.P.

Depth
Area

FM 7.7 1. &_
C:onc  .

Vel .
W.F’.

Depth
Area

K M ‘7’ ‘7’ ”b&h
C:anc .
Vel .
W.P.

Depth
Area

v;‘.J  223
Cclnc .
Vel .
W.F’.

Depth
Area

KM 224
Cclnc.

Ve l .
W.P.

Depth
Area

KM 225
Cone .
Vel .
W.P.

Depth
Area

KM 226
Cclnc.
Ve l .
W.P.

Depth
Area

KM ‘227
Ccu-bc .

Vel .
W.P.

Depth
Area

KM 228
Cone .

Vel .
W.P.

Depth
Area

t:” M. .-,  ‘f,,  9&A.
I_. t:8 f-j I: .
Vel .
w. F’.

Depth
Area

k::M  230
Cone .

Vel .

A8-90
16. 10 15. 84 15.84 1 5 . 8 4  15.134  15.ti4 15.84 1 5 . 8 5  15.84 15.84 lz.fjG

1.45 2.87 2.73 2.55 2.38 L. 16 1 . 7’3 1.21 0. 74 0. 68 0. 38
,-I r.LL. ‘3 45.4 43.2 40.3 3 7 . 7  34.2 28.4 19.2 11.7 1 i) . 8 El . iI

18 3.2 c ills 7.65 1 /se15 remalI7lng
-I I-36 38 37 33 31 3 C) &j 2 7 26 26 2’3 21.7

0 . 19 0.34 (1.3’3  0.3’3 0.34 (1) . 3 1 (1) . 26 0 . 1 8 0 . 1 6 0 . 1 -I (:I . (:)a
22.82 22.68 22.67  22.67 22.68 22.66 2:. 7c, 22.67 22.66 22.67  22.68

1.84 4.34 5.34 5.35 4 . 40 3.77 2.84 1.66 1.37 1.16 0 . 48
41.8 98.4 121.0 121.2  9 9 . 8  8 5 . 4  6 4 . 4 3 . 7 . 7  3 1 . 1  26.3 1 1 . 0

183.7 ~:ms 7.65 1 /see remaining
37 39 34 34 32 31 28 c,c27 id Lb. 7LJ T?Ld ‘83 .-I,-1

0.27 0.48 0.54 0 . 5 5  0 . 4 8  0.43 0.36 0.25 (1. 22 0.20 0 . 1 1
LL. 83‘113 22.69 22.68 22.68 22.69 22.67 22.71 22.68 22.67 22.67 22.68

1.33 3.13 3 . 8 4  3 . 8 5  3 . 1 7  2 . 7 1  2.05 1. 2(:) 0. 93 (3 . 84 0 . 35
30. 1 70. ‘3 8 7 . 1  8 7 . 3  7 1 . 9  6 1 . 5  4 6 . 4 27.1 22.4 19.0 7.9

184.3 ems 7.65 1 /set remaining
37 3’ d CI. d-J 33 32 31 28 27 24 .-I .T Ld .-, L-L. .-, 7LS .-( ,y

0. 27 0.48 0.55 0.55 0.48 0 . 43 (1). 36 .-’(:, . 25 <) . ‘2L 0. ‘z(:) C) . 1 1
LL. 83Cl cr 22.70 22.68 22.68 22.70 22.68 22.72 22.68 22.68 22.68 22.69

1 .33 3 13 3.84 3.85 3.17 2.71 2. t:,5 1 . 20 0. ‘39 0. 84 0 . 35
30. 1 7i.C) 8 7 . 2  8 7 . 4  7 1 . 9  6 1 . 6  4 6 . 5 27.2 22.5 19.0 7.9

184.9 ems 7.65 l/set remaining
37 39 3 4 33 32 31 28 27 24 Cl3 .-ICI Cl.-,&d LS LL. 7

0.27 0.48 0.55 (3.55 0 . 48 0.43 (:).36 0.‘25 0.23 0.20 0 . 1 1
22.84 22.70 22.69 22.69 22.70 22.68 22.22 22.69 22.68 22.69 22.69

1.33 3.13 3.85 3.85 3.17 .:I 72 2. (35 1 . 2 0  0 . 9 9  0 . 8 4  0 . 3 5
30.1 71.1 8 7 . 3  8 7 . 4  7 2 . 0  ii.6 4 6 . 5 27.2 22.6 19.1 7.9

185.4 ems 7.65 l/set remaining
37 39 34 3? b.ld 32 31 28 2 7 24 2 3 23 22.7

0.27 0.48 0 . 5 5  0 . 5 5  0 . 4 8  0 . 4 4  0 . 3 6 0 . 2 6  0 . 2 3  (:) . .zt:, 0.11
22.84 22.71 22.69 22.69 22.71 22.69 22.73 22.69 22.69 22.69 22.70

1.33 3.14 3 . 8 5  3 . 8 6  3 . 1 8  2 . 7 2  2 . 0 5 1 . 2 0  1 . 0 0  0 . 8 4  0 . 3 5
30.2 71.1 8 7 . 4  8 7 . 5  7 2 . 1  6 1 . 7  4 6 . 6 27.3 22.6 19.1 8. 0

186.0 ems 7.65 l/set remaining
37 39 33 33 32 31 28 27 24 22 .-I LS m .-.a LL. c, 7

0.27 0.48 0 . 5 5  0 . 5 5  0 . 4 8  0 . 4 4  0 . 3 6 0 .26 0 . 2 3  0. 20 0 . 1 1
22.85 22.71 22.70 22.70 22.71 22.69 22.73 22.70 22.69 22.70 22.71

1.33 3.14 3.85 3.86 3.18 2.72 ‘? (I)5 1 , 2(:, 1 . c:)c:, 0.85  0.35
30.2 71.2 8 7 . 4  8 7 . 6  7 2 . 1  6 1 . 8  Sk.6 27.3 22.7 19.2 8. 0

186.6 ems 7.65 l/set remaining
37 39 33 33 32 31 28 26 24 22 ylq LL.7 -.-I

0.27 0.48 0 . 5 5  0 . 5 5  0 . 4 8  0 . 4 4  0. 3 6 (3. 2 6  0 . 2 3  0 . 2 0  0.G
22.86 22.72 22.71 22.70 22.72 22.70 22.74 22.70 22.70 22.70 22.71

1.33 3.14 3.86 3.86 3.18 2.72 ‘7 06 1.21 1.00 0.85 0 . 35
30.3 71.3 8 7 . 5  8 7 . 7  7 2 . 2  6 1 . 8  z.7 27.4 22.8 19.2 8.0

187.1 ems 7.65 l/set remaining
37 38 33 33 32 31 28 26 24 22 23 .-,, LL. .-, 7

0.27 0.48 0.55 0.55 0.48 0.44 (:) . 36 0.26 0.23 0.20 C) . 1 1
22.86 22.73 22.71 22.71 22.72 22.71 22.74 22.71 22.71 22.71 22.72

1.33 3.14 3 .86  3 .87  3 .18  2 .73  ‘2 .  06 1 .21 1.01 0.85 0.35
30.3 71.4 8 7 . 6  8 7 . 8  7 2 . 3  6 1 . 9  4 6 . 7 27.4 22.8 19.3 8 . 0

187.7 ems 7.65 1 /set remaining
37 38 33 33 32 30 28 26 24 :* co 23 _..,  -* .-I 7

0 .27 0.48 0. 55 0. 55 0. 49 0.44 0 .36 0.26 0.23 0 .;; 0 . 1 2
22.87 22.73 22.72 22.72 22.73 22.71 22.75 22.71 22.71 22.71 22.72

1.34 3.15 3.86 3.87 3.19 2.73 ‘:, 06 1.21 1 . 0 1 C) . 85 0 . 35
30.3 71.5 8 7 . 7  8 7 . 8  7 2 . 3  6 2 . 0  T;;s.a 27.5 22 . 3 19.3 8. 0

188.3 ems 7.65 l/set: remaining
37 38 33 33 31 3 0 28 26 2 4 ;* ‘:, -- .-, c, --• -, .-, 7

(1) . ‘2 7 1:) . 48 0 . 55 0.55 (:, . 49 (:). 44 (1). 36 0.26 0.23 0.;; (1) . 1 2
22.87 22.74 22.72 22.72 22.73 22.72 22.75 22.72 22.72 22.72 22.73

1 ,34 3.15 3.86 3.87 3. 13 2.73 ‘-, 06
30.4 71.5 8 7 . 8  8 7 . 9  7 2 . 4  6 2 . 0  d;..9

1.21 1 . 0 1 C) . 85 C) . 35
27.5 23 . 0 19.4 8 . 0

188.8 c:ms 7.65 l/set remaining
.-,qi;r 25 2 7 27 27 27 31 36 37 38 37 15.-I

(:) . (:)I~ (1. 1’3 0.29 (:).3’3 0. 47 (1). 53 0. 55 0. 57 (1) . 6(:, (1,. 53 (1) . 2’3



W.P. 15.41 15.41 15.42  15.*12 15.42 15.41 15.40 15.41 15.40 15.43 15.7i)
Depth 0 . 2 7  0.81 1 . 5 3  2 . 4 1  3 . 2 4  3 . 8 4  4 . 0 9 4.31 4.61 3.8’3 1.53

Ay ea 4 . 1  1 2 . 5 2 3 . 6  3 7 . 0  4 9 . 8  5 9 . 2  62.3 66.4 71.1 60. 0 23.6
KM 231 183.4 ems 7.65 l/sea:  remaining

C’onc. 23 25 26 27 27 27 31 36 37 38 37 1 5 . 4
Vel. (3 .  0’3 0 . 1 9 0.29 0 . 3 9  0 . 4 8  0. 5 3  0 . 5 5 0.57 0 . 60 0.53 0. 2’3
W.P. 15.42 15.42 15.43 15.43 15.43 15.41 t5.-I1 15.41 15.41 15.49 15.71

Depth (3.27 0.81 1.53 2.41 3.24 3. 85 4. 03 4. 32 4.62 3.8’3 1.53
Area 4 . 1  1 2 . 6 2 3 . 6  3 7 . 1  4 9 . 9  5 9 . 2  6 3 . 0 66.5 71.1 60. 0 23. E,

KM 232 190.0  ems 7.65 l/sea:: remaining
Cone . 23 25 27 28 25 28 30 36 38 38 38 15.4
Ve l . 0.09  0 . 1 9 0 . 2 3  0 . 3 9  0 . 4 8  0 . 5 3  0.S6 0.58 0.60 0.54 (3.2’3
W.P. 15.42  15.42 15.44 15.44 15.43 15.42 15.41 15.42 15.41 15.50 15.72

Depth 0 .27  0 .81 1 . 5 3  2 . 4 1  3 . 2 4  3 . 8 5  4 . 0 9 4.32 4.62 3.89 1 .53
Area 4 . 1  1 2 . 6 23.6 37.1 49.9 59.3 63. 1 66.6 71.2 60.0 23. E,

KM 233 190.5 ems 7.65 l/set remaining
Cone . 23 25 26 27 25 27 30 36 37 38 37 15.4

Vel . 0 . 0 9  0 . 1 9 0 . 2 9  0 . 3 3  0 . 4 8  0 . 5 3  0 . 5 6 0.58 0.60 0.54 0.2’3
W.P. 15.43 15.43 15.44 15.44 15.44 15.42 15.42 15.42 15.42 15.51 15.72

Depth 0 .27  0 .81 1 . 5 3  2 . 4 1  3 . 2 4  3 . 8 5  4 . 0 9 4.32 4.62 3.90 1.53
Area 4 . 1  1 2 . 6 2 3 . 6  3 7 . 1  4 9 . 9  5 9 . 3  6 3 . 1 66.6 71.2 60.1 23.7

KM 234 191.1 ems 7.65 l/set remaining
Cont. 23 25 26 27 25 27 30 36 37 38 37 15.4

Vel . 0 . 0 9  0 . 1 9 0 . 2 9  0 . 3 9  0 . 4 8  0 . 5 4  0 . 5 6 0.58 0.60 0.54 0.29
W.P. 15.43 15.44 15.45 lS.45 15.45 15.43 15.43 15.43 15.43 15.51 lS.73

Depth 0 .27  0 .81 1 . 5 3  2 . 4 1  3 . 2 4  3 . 8 5  4 . 0 9 4.32 4.62 3.30 1.53
Area 4 . 1  1 2 . 6 2 3 . 6  3 7 . 1  S O . 0  5 9 . 4  6 3 . 2 66.7 71.3 60.1 23.7

KM 23s 191.7 cm5 7.65 l/set remaining
Cont. 23 25 26 27 25 27 30 36 37 38 37 15.4

Vel . 0 . 0 9  0 . 1 9 0 . 2 9  0 . 3 9  0 . 4 8  0 . 5 4  0.56 0.58 0.61 0.54 0.29
W.P. 15.44 15.44 15.46 15.46 15.45 15.44 15.43 15.44 15.43 15.52 15.73

Depth 0 .27  0 .81 1 . 5 3  2 . 4 1  3 . 2 4  3 . 8 5  4 . 1 0 4.32 4.62 3.90 1.53
AY ea 4. l 12.6 2 3 . 6  3 7 . 1  s o .  0 s 9 . 4  6 3 . 2 66.7 71.3 60.1 23.7

KM 236 192.2 ems 7.65 l/set remaining
Cone . 23 25 26 27 2s 27 30 36 37 38 37 15.4

Ve l . 0 . 0 3  0 . 1 9 0 . 2 9  0 . 4 0  0 . 4 8  0. SJ 0 . 5 6 0.58 0.61 0.54 0.29
W.P. 15.45 15.45 lS.46 15.46 15.46 15.44 15.44 15.44 15.44 15.53 15.74

Depth 0 .27  0 .81 1 . 5 3  2 . 4 1  3 . 2 4  3 . 8 5  4 . 1 0 4.33 4.62 3.‘30 1.53
AY ea 4 . 1  1 2 . 6 2 3 . 6  3 7 . 1  5 0 . 0  5 9 . 5  6 3 . 3 66.8 71.4 60.2 23.7

KM 237 192.8 ems 7.65 l/set remaining
Cone . 23 25 26 27 24 27 30 36 37 38 37 15.4

VC1 . 0 . 0 3  0 . 1 3 0 . 2 9  0 . 4 0  0 . 4 8  0 . 5 4  0 . 5 6 0.58 0.61 0.54 0.23
W.P. 15.45 15.45 15.47 15.47 15.46 15.45 15.44 15.45 15.45 15.53 15.75

Depth 0 .27  0 .81 1 . 5 3  2 . 4 1  3 . 2 4  3.8s 4 . 1 0 4.33 4.63 3.90 1.53
Area 4 . 1  1 2 . 6 2 3 . 6  3 7 . 1  S O . 0  59.5 6 3 . 3 66 .8 71.5 60.2 23.7

KM 238 193.4 ems 7.65 l/set remaining
Cone . 22 25 26 27 24 27 30 35 37 37 37 15.5

Vel . 0 . 0 3  0 . 2 0 0 . 2 9  0 . 4 0  0 . 4 8  0 . 5 4  0 . 5 6 0.58 0.61 0.54 0.29
W.P. 15.46 15.46 15.48 lS.48 lS.47 15.46 lS.4= J 15.46 15.45 15.54 15.75

Depth 0 .27  0 .81 1 . 5 3  2 . 4 1  3 . 2 4  3 . 8 5  4 . 1 0 4.33 4.63 3.90 1.53
Area 4 . 1  1 2 . 6 2 3 . 6  3 7 . 2  5 0 . 1  5 9 . 6  6 3 . 4 66.9 71.5 60.2 23.7

KM 233 193.9 ems 7.65 l/set remaining
Cone . 22 25 26 27 24 27 30 35 37 37 37 15.5

Vel . 0 . 0 9  0 . 2 0 0 . 3 0  0 . 4 0  0 . 4 8  0 . 5 4  O.S7 0.59 0.61 0.54 0.29
W.P. 15.47 15.47 15.48 15.48 15.48 15.46 15.46 15.46 15.46 15.55 15.76

Depth 0 .27  0 .81 1 . 5 3  2 . 4 1  3 . 2 4  3 . 8 6  4 . 1 0 4.33 4.63 3.30 1.53
A r e a 4 . 1  1 2 . 6 2 3 . 6  3 7 . 2  S O . 1  5 9 . 6  6 3 . 4 66.9 71.6 60.3 23.7

KM 240 194.5 ems 7.65 l/sea: remaining
Cone . 30 32 34 35 36 35 37 37 36 35 33 1 (:, . (1)

Vel . 0 . 3 5  0.63 0 . 7 0  0 . 7 0  0 . 6 ’3  0 .68  0 .66 0.65 0.63 0.55 0. 30
W.P. 10.48 10.05 9 . 9 9  9 . 9 8  9 . 9 9  9 . 3 9  3 . 9 8 9.98 9.99 10.05 10.30

Depth 1 .41  3 .34 3 . 9 2  3 . 3 5  3 . 8 5  3 . 7 2  3 . 6 1 3.52 3.35 2.73 1.12
Area 14 .1  33 .3 3 9 . 2  3 9 . 5  3 8 . 4  3 7 . 2  3 6 . 1 35.2 33.5 27.3 11.2

KM 241 13s.5 cfns 7.65 l/set remaining
Cone . 30 32 34 35 36 CIC 33 37 36 36 34 33 1 <I I::.
Vel. 0 . 3 1  0.56 0.62 0. 62 0.61 0. 60 0.93 0 . 5 8 0.56 0.43 0.27

A8-91



A8-92

W.P.
Dep t II

A r e a
K M  242

Ccmc .
Vel .
W.P.

Depth
Area

KM 243
Cone .

Vel .
W.P.

Depth
A r e a

KM 244
Cone .

Ve l .
W.P.

Depth
Area

KM 245
Cone .

Vol .
W.P.

Depth
A r e a

KM 246
Ccrnc  .

V e l .
W.P.

Depth
Area

KM 247
Cont.

Vel .
W.P.

Depth
Area

KM 248
Cont.

Vel .
W.P.

Depth
Area

KM 249
Ccsnc  .

Vel .
W.P.

Depth
Area

KM 250
Csnc .

Vel .
W.P.

Depth
AY ea

KM 251
Cclnc .

Vel .
W.P.

Depth
Area

KM 252
Cone  .
Vel.

1 C).  48 10. 05 9.93 3.39 3. ‘33 ‘3. 34 ‘3 I 2’3 ‘3 _ CJq ‘3. ‘39 10. 05 10. 30
1 . 6 0  3 . 7 7 4.43 4.47 4.35 4.21 4 . 08 3. ‘38 3. 7’3 3 . 0 9  1 . 2 7
15 .3  37 .7 44.3 44.6 43.5 42 . 0 40.0 39.[3 37.8 3 0 . 8  12.6

1 3 6 . 6  ems 7 . 6 5  l/set remaining
30 32 33 35 35 35 37 3 6 3 6 3. -1 32 10.0

0 . 3 1  0 . 5 6 0 . 6 2  0 . 6 3  0 . 6 2  0 . 6 0  0 . 5 9 0 . 5 8 0 . 5 6 0 . 4 ’ 3  0. L7
1 0 . 4 9  1 0 . 0 6 9 . 9 9  9 . 9 9  9 . 9 9  9 . 9 3  9 . 9 9 9 . 9 9 9 . 9 9 10.05 1 0 . 3 1

1 .60  3 .77 4 . 4 4  4 . 4 7  4 . 3 6  4 . 2 1  4 . 0 9 3.33 3.73 3.09 1 . 2 7
15 .9  37 .7 4 4 . 3  4 4 . 7  4 3 . 5  4 2 . 1  4 0 .  8 3 9 . 8 3 7 . 9 3 0 . 3  1 2 . 7

1 9 7 . 6  ems 7 . 6 5  l/set r ema in ing
30 32 33 34 3S 35 37 3 6 3 5 34 32 1 0 . 0

0 . 3 1  0 . 5 6 0 . 6 3  0 . 6 3  0 . 6 2  0 . 6 1  0 .  5 9 0 . 5 8 0 . 5 6 0 . 4 9  0 . 2 7
l o . 4 9  1 0 . 0 6 9 . 9 9  3 . 9 9  9 . 9 9  9 . 9 9  9 . 9 9 9 . 9 9 1 0 . 0 0 1 0 . 0 5  1 0 . 3 1

1 . 6 0  3 . 7 8 4 . 4 4  4 . 4 8  4 . 3 6  4 . 2 2  4 . 0 3 3 . 99 3 . 8 0 3 . 0 3  1 . 2 7
1 6 . 0  3 7 . 7 4 4 . 4  4 4 . 7  4 3 . 6  4 2 . 2  4 0 . 9 3 3 . 9 3 7 . 9 3 0 . 9  1 2 . 7

1 9 8 . 7  ems 7 . 6 5  l/set r e m a i n i n g
30 31 33 34 35 34 36 3 6 3 5 34 32 10. 0

0 . 3 1  0 . 5 6 0 . 6 3  0 . 6 3  0 . 6 2  0 . 6 1  0 . 6 0 0 . 5 9 0 . 5 7 0 . 4 ’ 3  0 . 2 7
lo.49  1 0 . 0 6 1 0 . 0 0  1 0 . 0 0  1 0 . 0 0  1 0 . 0 0  1 0 . 0 0 1 0 . 0 0 1 0 . 0 0 1 0 . 0 6  1 0 . 3 1

1 . 6 0  3 . 7 8 4 . 4 5  4 . 4 8  4 . 3 6  4 . 2 2  4 . 1 0 3 . 9 3 3 . 8 0 3 . 1 0  1 . 2 7
1 6 . 0  3 7 . 8 4 4 . 4  4 4 . 8  4 3 . 6  4 2 . 2  4 0 . 9 3 9 . 9 3 8 . 0 3 0 . 9  1 2 . 7

1 9 3 . 7  ems 7 . 6 5  l/set r e m a i n i n g
29 31 33 34 35 34 36 3 6 39 34 32 10.0

0 . 3 1  0 . 5 6 0 . 6 3  0 . 6 3  0 . 6 2  0 . 6 1  0 . 6 0 0.59 0 . 5 7 O.SO 0 . 2 7
10 .50 10.07 1 0 . 0 0  1 0 . 0 0  1 0 . 0 0  1 0 . 0 0  1 0 . 0 0 1 0 . 0 0 1 0 . 0 0 1 0 . 0 6  1 0 . 3 2

1 . 6 0  3 . 7 8 4 . 4 5  4 . 4 9  4 . 3 7  4 . 2 3  4.lb 4 . 0 0 3 . 8 1 3 . 1 0  1 . 2 7
1 6 . 0  3 7 . 8 4 4 . 5  4 4 . 9  4 3 . 7  4 2 . 3  4 1 . 0 4 0 . 0 3 8 . 0 3 1 . 0  1 2 . 7

2 0 0 . 8  ems 7 . 6 5  l/set r e m a i n i n g
29 31 33 34 35 34 36 3 6 3s 34 32 10.0

0 . 3 1  0 . 5 7 0 . 6 3  0 . 6 4  0 . 6 3  0 . 6 1  0 . 6 0 0 . 5 9 0 . 5 7 0 . 5 0  0 . 2 7
1 0 . 5 0  1 0 . 0 7 1 0 . 0 0  1 0 . 0 0  1 0 . 0 0  1 0 . 0 0  1 0 . 0 0 1 0 . 0 0 1 0 . 0 1 1 0 . 0 6  1 0 . 3 2

1 . 6 0  3 . 7 8 4 . 4 5  4 . 4 9  4 . 3 7  4 . 2 3  4 . 1 0 4 . 0 0 3 . 8 1 3 . 1 0  1 . 2 7
1 6 . 0  3 7 . 8 4 4 . 5  4 4 . 9  4 3 . 7  4 2 . 3  4 1 . 0 4 0 . 0 3 8 . 1 3 1 . 0  1 2 . 7

2 0 1 . 8  ems 7 . 6 5  l/set r e m a i n i n g
29 31 32 34 35 34 36 3 5 3 5 33 32 1 0 . 0

0 . 3 1  0 . 5 7 0 . 6 4  0 . 6 4  0 . 6 3  0 . 6 2  0 . 6 0 0 . 5 9 0 . 5 7 0 . 5 0  0 . 2 7
1 0 . 5 0  1 0 . 0 7 1 0 . 0 0  1 0 . 0 0  l b . 0 0  1 0 . 0 0  1 0 . 0 0 1 0 . 0 0 1 0 . 0 1 1 0 . 0 7  1 0 . 3 2

1 . 6 0  3 . 7 8 4 . 4 6  4 . 4 9  4 . 3 8  4 . 2 3  4 . 1 1 4 . 0 1 3 . 8 1 3 . 1 0  1 . 2 7
1 6 . 0  3 7 . 9 4 4 . 6  4 4 . 9  4 3 . 8  4 2 . 4  4 1 . 1 4 0 . 1 3 8 . 1 3 1 . 0  1 2 . 7

2 0 2 . 9  ems 7 . 6 5  l / s a c  r e m a i n i n g
29 31 32 33 34 33 3s 3s 3s 33 32 1 0 . 0

0 . 3 2  O.S7 0 . 6 4  0 . 6 4  0 . 6 3  0 . 6 2  0 . 6 1 0 . 6 0 0 . 5 8 0 . 5 0  0 . 2 8
1O.SO 1 0 . 0 7 1 0 . 0 1  1 0 . 0 1  1 0 . 0 1  1 0 . 0 1  1 0 . 0 1 1 0 . 0 1 1 0 . 0 1 1 0 . 0 7  1 0 . 3 2

1 . 6 0  3 . 7 9 4 . 4 6  4 . 5 0  4 . 3 8  4 . 2 4  4 . 1 1 4 . 0 1 3 . 8 2 3 . 1 1  1 . 2 7
1 6 . 0  3 7 . 9 4 4 . 6  4 5 . 0  4 3 . 0  4 2 . 4  4 1 . 1 4 0 . 1 3 8 . 2 3 1 . 1  1 2 . 7

2 0 3 . 9  ems 7 . 6 5  l/set r e m a i n i n g
29 31 32 33 34 33 35 3 5 3 4 33 31 1 0 . 0

0 . 3 2  0 . 5 7 0 . 6 4  0.6s 0 . 6 3  0 . 6 2  0 . 6 1 0 . 6 0 0 . 5 8 0 . 5 0 0 . 2 8
1 0 . 5 1  1 0 . 0 8 1 0 . 0 1  1 0 . 0 1  1 0 . 0 1  1 0 . 0 1  1 0 . 0 1 1 0 . 0 1 1 0 . 0 1 1 0 . 0 7 1 0 . 3 3

1 . 6 0  3 . 7 9 4 . 4 6  J.SO 4 . 3 8  4 . 2 4  4 . 1 1 4 . 0 1 3 . 8 2 3 . 1 1 1 . 2 7
1 6 . 0  3 7 . 9 4 4 . 7  4 5 . 0  4 3 . 9  4 2 . 4  4 1 . 2 4 0 . 2 3 8 . 2 3 1 . 1 1 2 . 7

2 0 5 . 0  ems 7 . 6 5  l/set r e m a i n i n g
27 30 31 31 29 28 31 3s 3 8 38 37 1 1 . 8

0 . 3 7  0 . 6 1 0 . 6 6  0 . 7 4  0 . 8 3  0 . 8 8  0 . 9 1 0 . 3 4 0 . 8 7 0 . 6 7 0 . 3 4
1 2 . 0 5  1 1 . 8 3 1 1 . 8 4  1 1 . 8 5  1 1 . 8 4  1 1 . 8 3  1 1 . 8 3 1 1 . 8 3 1 1 . 8 8 1 1 . 9 5  11.99

0 . 8 6  1 . 7 3 2 . 0 0  2 . 4 0  2 . 8 4  3 . 1 0  3 . 2 7 3 . 4 3 3 . 1 1 2 . 0 8  0 . 7 3
1 0 . 1  2 1 . 2 2 3 . 7  2 0 . 4  3 3 . 6  3 6 . 7  3 8 . 6 4 0 . 6 3 6 . 7 2 4 . 6 8 . 6

2 0 5 . 1  ems 7.65 l/set r ema in ing
26 28 30 31 32 31 34 34 34 33 32 11.8

0 . 2 6  0 . 4 2 0 . 4 6  0 . 5 1  0 . 5 7  0 . 6 1  0 . 6 3 0 . 6 5 0 . 6 1 0 . 4 6  0 .  23
12.05 11.83 1 1 . 8 4  1 1 . 8 5  1 1 . 8 4  1 1 . 8 3  1 1 . 8 3 1 1 . 8 3 1 1 . 8 8 1 1 . 9 5  1 1 . 9 9
1.23 2.57 2 . 8 8  3 . 4 5  4 . 0 7  4 . 4 5  4 . 6 3 4 . 3 2 4 . 4 6 2.9’3 1 . 05
1 4 . 6  3 0 . 4 3 4 . 0  4 0 . 8  4 8 . 2  5 2 . 7  5 S . 5 5 8 . 2 5 2 . 7 c)c.Jd. 3  1 2 . 4

2 0 5 . 2  ems 7 . 6 5  l/set r e m a i n i n g
26 28 30 31 32 31 34 34 34 33 32 11.8

0 . 2 6  0 . 4 2 0.46 0.51 CJ. 57 0.61 9.63 C’ 55. C‘ . 5 : (1‘. 4G 0. 22
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A8-93
i2.05 1 1 . 8 3  11.84 11.B5 1 1 . 8 4  1 1 . 8 3  ll..PZ  ll.Fs3 ll.nH 11.35  11.‘:~*3

1 99
. Ld 2.57 2 . 8 8  3.44 4 . 0 8  4 . 4 5 4.6’3 4.‘32 G. -46 2. ‘354 1 . 0”;

14.6 30.4 34.0 40.8 48.2 52.7 55.5 5 8 . 2  5’Z.B 35.3 1 Tr. 4
295.4 ems 7.65 l/set r e m a i n i n g

26 28 30 31 32 31 34 34 34 33 32 11.8
0.26 0.42 0 . 4 6  0 . 5 1  0 . 5 7  0 . 6 1 (I . 63 0.65 0.61 0. 47 (-1 7’3- . LU

12.05  11.83 11.84 11.85 11.84 11.83 11.83 11.83 11.88 11.95 Il.99
1.23 2 . 5 7  2 . 8 8 3.45 4.08 d .4G 4.6’3 4.92 4.46 2. ‘3’3 1 . 0 5
14.6 30 .4  34 .1 4 0 . 8  4 8 . 2  5 2 . 7 55.5 58.3 5 2 . 8  35.4 12.4

205.5 ems 7.65 l/see remaining
26 28 30 31 32 31 34 34 34 33 32 11.8

0 .26 0 . 4 2  0 . 4 6  0 . 5 1 0.57 0.61 0.63 0 . 65 0.61 0 . 4 7  0.23
1 2.05 11.83 11.84 11.85 11.84 11.83 11.83 11.83 11.88 11.95 11.33

1.23 2 . 5 7  2 . 8 8 3.45 4 m 08 4.46 4.63 4.93 4.46 2 . ‘3’3 1.05
14.6 30 .4  34 .1 40.8 48.2 52.7 55.5 58.3 52.8 35.4 12.4

205.7 ems 7.65 l/set remaining
26 28 30 31 32 31 34 34 34 33 31 11.8

0 . 2 6  0 . 4 2  0 . 4 6 0.51 0 . 5 7  0 . 6 1  0 . 6 3 0.65 0.61 0.47 C!. 23
12.05 11.83 11.84 11.85 11.84 11.83 11.83 11.83 ?.1.88 11.95 11.99

1 . 2 3  2 . 5 7  2 . 8 8  3 . 4 5 4.08 4 . 4 6  4 . 6 9  4 . 9 3 4.46 2 . 9 9  1 . 0 5
1 4 . 6  3 0 . 4  3 4 . 1 4 0 . 9  4 8 . 3  5 2 . 7 55.5 58.3 5 2 . 8  3 9 . 4  1 2 . 4

205.8 ems 7.65 l/set remaining
26 28 30 31 32 31 34 34 34 33 31 11.8

0 . 2 6  0 . 4 2  0 . 4 6  0 . 5 1 0 .57  0 .61 0.63 0.65 0.61 0 . 4 7  0 . 2 3
12.05 11.83 11.84 11.85 11.84 11.83 11.83 11.83 11.88 11.95 11.99

1 . 2 3  2 . 5 7  2 . 8 8  3 . 4 5  4 . 0 8  4 . 4 6  4 . 6 9  4 . 9 3 4 . 4 6  2 . 9 9  1 . 0 5
1 4 . 6  3 0 . 4  3 4 . 1 4 0 . 9  4 8 . 3 5 2 . 7  5 5 . 5  5 8 . 3 5 2 . 8  3 5 . 4 12.4

206.0 ems 7.65 l/set remaining
26 28 30 31 32 31 34 34 34 33 31 11.8

0 . 2 6  0 . 4 2  0 . 4 6  O.Sl 0 . 5 7  0 . 6 1 0.63 0 . 6 5  0 . 6 1 0 . 4 7  0 . 2 3
12.05 11.83 11.84 11.85 11.84 11.83 11.83 11.83 11.88 11.95 11.39

1.24 2 . 5 7  2 . 8 8  3 . 4 6 4 . 0 8  4 . 4 6  4 . 7 0  4 . 9 3 4.47 2 . 9 9  1 . 0 5
14.6 30.5 34.1 4 0 . 9  4 8 . 3 52.8 55.6 58.3 5 2 . 8  3 5 . 4 12.4

206.1 ems 7.65 l/set remaining
26 28 30 31 31 31 33 34 34 33 31 11.8

0 . 2 6  0 . 4 2  0 . 4 6  0 . 5 2 0.57 0 . 6 1  0 . 6 3  0 . 6 5 0.61 0 . 4 7  0 . 2 3
12.05 11.83 11.84 11.85 11.84 11.83 11.83 11.83 11.88 11.95 11.39

1 . 2 4  2 . 5 8  2 . 8 8  3 . 4 6  4 . 0 8 4.46 4 . 7 0  4 . 9 3  4 . 4 7 2 . 9 9  1 . 0 5
14.6 30 .5  34 .1 4 0 . 3  4 8 . 3 52.8 55.6 58.3 52.8 35.4 12.4

206.3 ems 7.65 l/set remaining
26 28 30 31 31 31 33 34 34 33 31 11.8

0.26 0 . 4 3  0 . 4 6  0 . 5 2  0 . 5 8  0 . 6 1 0 . 6 3  0 . 6 5  0 . 6 1  0 . 4 7  0 . 2 3
1%.05 11.83 11.84 11.85 11.84 11.83 11.83 11.8 3 11.88 11.95 11.99

1 . 2 4  2 . 5 8  2 . 8 9  3 . 4 6  4 . 0 8  4 . 4 6  4 . 7 0  4 . 9 3  4 . 4 7  3 . 0 0 1.05
14.6 3 0 . 5  3 4 . 1  4 0 . 9  4 8 . 3 52.8 55.6 58.3 52 .9 35 .4 12.4

206.4 ems 7.65 l/set remaining
28 30 32 33 34 33 35 35 35 34 32 11.4

0 . 2 8  0 . 4 7  0 . 4 8  0 . 5 0  0 . 5 1 0 . 5 2  0.52 0 . 5 0  0 . 4 5 0.41 0 .26
11.87 11.38 11.38 11.38 11.38 11.38 11.38 11.39 11.42 11.38 11.77

1 .97  4 .11 4 . 3 5  4 . 5 1  4 . 6 7  4 . 8 0  4 . 8 7  4 . 6 4 3.89 3 . 4 3  1 . 7 5
2 2 . 4  4 6 . 8  4 9 . 6  5 1 . 3 53.1 5 4 . 7  5 5 . 4 52.8 44.2 39.0 19.9

206.6 ems 7.65 1 /set remaining
28 31 32 33 33 32 34 36 36 35 33 11.4

0 . 3 3  0 . 5 4  0 . 5 7  0 . 5 8  0 . 5 9 0.60 0.61 0.53 0 . 52 0 .48 0.30
11.87 11.38 11.38 11 .38 11.38 11.38 11.38 11.39 11.42 11.38 11.77

1 . 6 9  3 . 5 3  3 . 7 4  3 . 8 7  4 . 0 0  4 . 1 2 4.18 3.98 3 . 3 3  2 . 9 4  1 . 5 0
19.2 40.2 4 2 . 5  4 4 . 0  4 5 . 5 4 6 . 9  4 7 . 5 45.3 37.9 33.4 17.1

206.7 ems 7.65 1 /set  remaining
28 31 32 33 33 32 34 36 36 35 3 3  1 1 . 4

0 . 3 3  0 . 5 4  0 . 5 7  0 . 5 8 0.55 0 . 60 0.61 0.5’3 0.52 0 .48 0.30
11.87 11 .38 11.38 11.38 11 .38 11.38 11.38 11.39 11.42 11.38 11.77

1 .69  3 .53 3 . 7 4  3 . 8 7  4 . 0 0 4.12 4 . 1 8  3 . 9 8  3 . 3 3 2.34 1.50
19.2 40.2 42.5 44.0 45.6 4 6 . 9  4 7 . 5 45.3 37.3 33.4 17.1

206.8 ems 7.65 l/set remaining
28 31 32 33 33 32 34 36 36 34 .3:3 11.4

0 . 3 3  0 . 5 4  0 . 5 7  0 . 5 8 0.53 0. 60 0.61 0. 5’3 0 . 5 2: 0 . 48 0 . 30
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A8-94

1 1 . 8 7  1 1 -38 11.38  11.38  11.3EI  1 1 . 3 8  1 1 . 3 8  11.3’3 11.42 1 1 . 3 8  1 1 . 7 7

1 . 6 9 3 . 9 3  3 . 7 4 3 . 8 7 4 . w 4 . 1 z 4 . 1 8 3 . 9 8  3 . 3 3 2.  94 1 . 5C)
19.2 4 0 . 2 42.5 4 4 . 0 4 S . G 4 6 . 9  4 7 . 5 4 5 . 3 3-7. ‘3 3 3 . 5 1 7 . 1

2 0 7 . 0  ems 7.65 l/sea:  r e m a i n i n g
@Y.

28 31 32 33 33 32 3 4 3 6 3 6 a4 3 3  11.4

0 . 3 3 0.x 0 . 5 7 0 . 5 8 0. 54 0.60 0 . 6 1 0.5’3 0 . 5 2 0 . 4 8  0 . 3 0

1 1 . 8 7  1 1 -38 11.38 11.38 1 1 . 3 8  1 1 . 3 8  1 1 . 3 8  1 1 . 3 9  1 1 . 4 2  1 1 . 3 8  1 1 . 7 7

1 . 6 9  3 . 5 3 3 . 7 4 3 . 8 7 4 . 0 0 4 . 1 2 4 . 1 8 3. ‘3’3 3 . 3 4 2 . 9 4  1 . 5 0

1 9 . 2 AC).  2 4 2 . 5 4 4 . 0 4 5 . 6 4 6 . 9  4 7 . 5  4 5 . 3 3 8 . 0  3 3 . 5 1 7 . 1

2 0 7 . 1  ems 7 . 6 5  l/set  r e m a i n i n g
2 3 2 5 2 7 2 6 2 4 2 7 2 8 3 3 3 7 3 9 3 9  20. 0

0 . 0 7 0 . 1 8  0 . 2 6  0 . 3 0 0 . 3 2 0 . 3 4 0 . 3 6 0 . 39 0 .  3 9 0 . 3 7  0 . 2 3
2 0 . 0 4  2 0 . 0 7  2 0 . 0 4  2 0 . 0 4  2 0 . 0 4  2 0 . 0 3  2 0 . 0 4  2 0 . 0 4  2 0 . 0 4  2 0 . 0 3  2 0 . 3 8
0.36 1.51 2 . 6 5 3 . 2 6 3 . 7 1 4 . 0 4 4 . 3 8 4 . 9 0 4 . 8 9 4 . 5 8 2 . 3 0

7 . 2 3 0 . 2 5 3 . 1 6 5 . 3  7 4 . 3  8 0 . 9  8 7 . 7 9 8 . 3  9 8 . 0 9 1 . 7 46.i
2 0 7 . 4  ems 7 . 6 5  l/set r e m a i n i n g

2 2 25 2 5 2 5 2 6 2 8 3 0 3 2 3 4 3 9 4 1 20. 0
0 . 0 9  0 . 2 2  0 . 3 2  0 . 3 7 0 . 4 0  0 . 4 2 0.4s 0 . 4 8 0 . 4 8  0 . 4 6  0 . 2 9

2 0 . 0 4  2 0 . 0 7  2 0 . 0 4  2 0 . 0 4  2 0 . 0 4  2 0 . 0 3  2 0 . 0 4  2 0 . 0 4  2 0 . 0 4  2 0 . 0 3  2 0 . 3 8
0 . 2 9 1 . 2 3  2 . 1 5 2 . 6 5 3 . 0 1 3 . 2 8 3 . 5 6 3 . 9 8 3 . 9 7 3 . 7 2 1 . 8 7

5 . 9  2 4 . 5  4 3 . 2  5 3 . 1 60.4 65.7 71.3 79.8 79.6 74.5 37.4
207.6 ems 7.64 l/set  remaining

22 25 25 25 26 28 30 32 34 39 41 20.0
0.09 0.22 0.32 0.37 0.40 0.42 0.45 0.48 0.48 0.46 0.29
20.04 20.07 20.04 20.04 20.04 20.04 20.04 20.04 20.04 20.03 20.38
0.29 1.23 2.1s 2.65 3.01 3.28 3.56 3.98 3.98 3.72 1.87
5.9 24.6 43.2 53.1 60.4 65.8 71.3 79.8 79.6 74.5 37.4

207.8 crns 7.64 l/set  remaining
22 25 25 25 26 28 30 32 34 39 41 20.0

0.09 0.22 0.32 0.37 0.40 0.42 0.45 0.48 0.48 0.46 0.29
20.04 20.08 20.04 20.04 20.04 20.04 20.04 20.04 20.04 20.04 20.38
0.29 1.23 2.15 2.65 3.01 3.28 3.56 3.99 3.98 3.72 1.87
5.9 24.6 43.2 53.1 60.4 65.8 71.3 79.8 79.7 74.5 37.4

208.1 ems. 7.64 l/set  remaining
22 2s 25 2s 26 28 30 32 34 39 41 20.0

0.09 0.22 0.32 0.37 0.40 0.42 0.45 0.48 0.48 0.46 0.29
20.04 20.08 20.04 20.04 20.04 20.04 20.04 20.04 20.04 20.04 20.38
0.29 1.23 2.19 2.65 3.01 3.28 3.56 3.99 3.98 3.72 1.87
5.9 24.6 43.2 53.1 60.4 65.8 71.3 79.9 79.7 74.5 37.4

208.3 ems 7.64 l/set  remaining
31 30 29 27 24 20 16 13 11 10 10 30.7

0.39 0.61 0.59 O.SS 0.46 0.37 0.29 0.22 0.16 0.13 0.08
30.89 30.70 30.70 30.71 30.71 30.71 30.70 30.70 30.70 30.70 30.70
1.91 3.69 3.34 3.17 2.42 1.71 1.20 0.79 0.50 0.35 0.16
58.6 113.4 108.6 97.3 74.4 52.6 36.8 24.2 15.3 10.9 4.8

208.5 ems 7.64 l/see  remaining
30 30 30 28 24 20 19 13 . 10 9 8 30.7

0.44 0.69 0.67 0.62 0.52 0.41 0.33 0.25 0.18 0.15 0.09
30.89 30.70 30.70 30.71 30.71 30.71 30.71 30.71 30.70 30.70 30.71
1.69 3.27 3.13 2.81 2.15 1.52 1.06 0.70 0.44 0.31 0.14
51.9 100.5 96.2 86.2 65.9 46.6 32.6 21.4 13.6 9.7 4.3

208.8 ems 7.64 l/set  remaining
30 30 30 27 24 20 15 12 10 9 8 30.7

0.44 0.69 0.67 0.62 0.52 0.42 0.33 0.25 0.19 0.15 0. 09
30.89 30.71 30.71 30.71 30.71 30.71 30.71 30.71 30.71 30.71 30.71
1.69 3.27 3.13 2.81 2.15 1.52 1 . 0 6 0.70 0.4-I 0.32 0 . 14
51.9 100.5 96.2 86.2 69.9 46.6 32. 6 21.5 13.6 9.7 4.3

209.0 ems 7.64 l/se*: remaining
30 30 30 27 24 28 15 12 10 4 8 30.7

0.44 0.69 0.67 0.62 0.52 0.42 0.33 0.25 0.19 0.15 0.09
30.89 30.71 30.71 30.71 30.72 30.71 30.71 30.71 30.71 30.71 30.71
1.69 3.27 3.13 2.81 2.15 1.52 1.06 0.70 0.44 0.32 0.14
51.9 100.5 96.2 86.3 65.9 46.7 32.6 21.5 13.6 9.7' 4.3

209.2 ems 7.64 l/set  remaining
30 30 29 27 24 20 l!!J 12 1 Q 9 8 3 0 . 7

0 . 4 4 0 . 6 9 0 . 6 7  0 . 6 2  0.52 0 . 4 2 0. 33 9. 25 (:!. !*S  0. 1s 0 . 09
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30.90  30.71 30.71  3(;)*7= 30.72  3cI.71 3 0 . 7 1  3 0 . 7 1  “y: 30.71 3 0 . 7 1
1 . 6 9  3 . 2 7  3 . 1 3 2.81 2. 15 1 c.‘).JL 1 . 06 0 . 70 0 . 3.2 0 . 1 4
52.0  1 0 0 . 5 9 6 . 3 86.3 66.0 46.7 32.7 2 1 . 5  li.6 ‘3.7 .34

209.5 ems 7.64 l/set r ema in ing
30 30 29 27 24 20 15 12 10 3 8 30. 7

0 . 4 4  0 . 6 9  0 . 6 7 0 . 6 2 0 . 5 2  0 . 4 2  0 . 3 3 0 . 2 5 0. 1’3 0. 15 (:) . (:I’3
30.90 30.71  30.71  30.72  30.72 30.72 30.71 30.71 30.71 30.71 3(:).71

1 . 6 9  3 . 2 7  3 . 1 4 2 . 8 1  2.15 1 . 5 2 1 . (:)6 0 .70 0.44 0.32 0.14
52 .0  100 .6  36 .3  86 .3 66.0 46.7 3.93L. 7 2 1 . S  1 3 . 6 9.8 4.3

209.7 cm5 7.64 l/set remaining
30 30 29 27 24 20 15 12 10 9 8 30. 7

0.44 0 . 6 9  0 . 6 7  0 . 6 2 0 . 5 2  0 . 4 2  0 . 3 3  0 . 2 5 0 . 1 9  0 . 1 5 (3 . og
so.90 30.71  3 0 . 7 1  3 0 . 7 2  3 0 . 7 2  3 0 . 7 2  3 0 . 7 2  3 0 . 7 1  3 0 . 7 1  3 0 . 7 1  3 0 . 7 1

1.69 3 . 2 8  3 . 1 4  2 . 8 1  2 . 1 5 1.52 1.06 0.70 0 . 4 5  0 . 3 2 0.14
52.0 100.6 9 6 . 3  8 6 . 3  6 6 . 0  4 6 . 7 32.7 2 1 . 6  1 3 . 7 9.8 4.3

203.9 ems 7.64 l/set remaining
30 30 29 27 24 20 1s 12 10 4 8 30.7

0 . 4 4  0 . 6 9  0 . 6 7  0 . 6 2  0 . 5 2 0.42 0.33 0.25 0 . 1 9  0 . 1 5 0.04
30.90 30.72 30.72 30.72 30.72 30.72 30.72 30.72 30.72 30.72 30.72

1 . 6 9  3 . 2 8  3 . 1 4  2 . 8 1  2 . 1 5 1 . 5 2 1 . 0 7 0 . 7 0 0 . 4 5  0 . 3 2 0 . 1 4
5 2 . 0  1 0 0 . 6 9 6 . 3  8 6 . 4  6 6 . 0  4 6 . 8 3 2 . 7 2 1 . 6 13.7 9.8 4.4

2 1 0 . 2  ems 7.64 1 /set r e m a i n i n g
3 0 3 0 2 9 27 24 2 0 15 12 10 9 8  3 0 . 7

0 . 4 5  0 . 6 9  0 . 6 7  0 . 6 2  0 . 9 2  0 . 4 2  0 . 3 3  0.2s 0 . 1 9  0 . 1 5 0 . 0 9
3 0 . 9 0  3 0 . 7 2  3 0 . 7 2  3 0 . 7 2  3 0 . 7 3  3 0 . 7 2  3 0 . 7 2  3 0 . 7 2  3 0 . 7 2  3 0 . 7 2  3 0 . 7 2

1 . 6 9  3 . 2 8  3 . 1 4  2 . 8 1 2 . 1 5  1 . 5 2  1 . 0 7  0 . 7 0  0.4s 0 . 3 2 0 . 14
5 2 . 0  1 0 0 . 7  9 6 . 4  8 6 . 4  6 6 . 1  4 6 . 8  3 2 . 7  2 1 . 6 13.7 9.8 4.4

2 1 0 . 4  ems 7 . 6 4  l/set r e m a i n i n g
3 0 30 29 27 24 20 15 12 10 9 8 30. 7

0 . 4 5  0 . 6 3  0 . 6 7  0 . 6 2  0 . 5 2  0 . 4 2  0 . 3 3  0 . 2 5  0 . 1 9  0 . 1 5  0.09
3 0 . 9 0  3 0 . 7 2  3 0 . 7 2  3 0 . 7 2  3 0 . 7 3  3 0 . 7 2  3 0 . 7 2  3 0 . 7 2  3 0 . 7 2  3 0 . 7 2  3 0 . 7 2

1 . 6 9  3 . 2 8  3 . 1 4  2 . 8 1  2 . 1 5 1 . 5 2 1 . 0 7  0 . 7 0  0.4s 0 . 3 2 0 . 14
5 2 . 0  1 0 0 . 7  9 6 . 4  8 6 . 4  6 6 . 1 4 6 . 8  3 2 . 8  2 1 . 6 1 3 . 7 9.9 4.4

2 1 0 . 7  ems 7 . 6 4  l/set r e m a i n i n g
2 4 2 3 21 17 14 12 9 7 7 6 6  1 2 . 8

2 . 0 6  3 . 3 3  2 . 8 1 1 . 9 8 1 . 3 8 1 . 0 4  0 . 7 3  0 . 4 4 0 . 2 3  0 . 2 6  0 . 2 1
1 3 . 8 1  1 2 . 8 2  1 2 . 9 5  1 2 . 8 9  1 2 . 8 3  1 2 . 8 2  1 2 . 8 2  1 2 . 8 2  1 2 . 8 1  1 2 . 8 1  1 2 . 8 1

1 . 7 7  3 . 4 3  2 . 6 8  1 . 5 7  0 . 3 0  0 . 5 8 0 . 3 4 0 . 1 6  0 . 0 6  0 . 0 7  0.05
2 2 . 7  4 4 . 0  3 4 . 4  2 0 . 1 1 1 . 5  7 . 4 4 . 3 2.0 0.7 0.9 0.7

2 1 0 . 3  ems 7 . 6 4  l/set r e m a i n i n g
23 23 22 18 15 13 11 9 9 8 8  1 2 . 8

1 . 4 1 2 . 2 8  1 . 9 3  1 . 3 6  0 . 9 5  0 . 7 1 0 . 5 0  0 . 3 0  0 . 1 6  0 . 1 8  0 . 1 5
13.82  12.82 12.9s 12.89 12.83 12.82 12,82 12.82 12.82 12.82 12.82
2 . 5 8  5 . 0 0  3 . 9 1  2 . 2 8  1 . 3 1 0 . 8 4  0 . 4 9  0 . 2 3  0 . 0 9  0 . 1 0  0 . 0 8
3 3 . 1  6 4 . 0  S O . 1 2 9 . 2  1 6 . 8 10.8 6.3 2.9 1.1 1.3 1.0

2 1 1 . 1  ems 7.64 l/set r ema in ing
23 23 22 18 1s 13 11 9 9 8 8  1 2 . 8

1 . 4 1 2 . 2 8 1 . 9 3 1 . 3 6  0.3s 0 . 7 1  0.50 0 . 3 0  0 . 1 6 0 . 1 8  0 . 1 5
1 3 . 8 2  1 2 . 8 2  1 2 . 9 5  1 2 . 8 9  1 2 . 8 3  1 2 . 8 2  1 2 . 8 2  1 2 . 8 2  1 2 . 8 2  1 2 . 8 2  1 2 . 8 2

2 . 5 8  5 . 0 0  3 . 3 1  2 . 2 8  1 . 3 1 0 . 8 4  0 . 5 0  0 . 2 3 0 . 0 9 0. 10 0 . 0 8
3 3 . 1 6 4 . 1 SO.1 29.2 16.8 10.8 6.3 2.9 1.1 1.3 1 . 0

2 1 1 . 4  ems 7 . 6 4  l/set r e m a i n i n g
23 23 2 2 18 15 13 11 9 9 8 8  12.8

1 . 4 1 2 . 2 8  1 . 9 3  1 . 3 6  0 . 3 5 0 . 7 1  0 . 5 0 0. 30 0. 16 0 . 18 0 . 1 5
1 3 . 8 2  1 2 . 8 2  1 2 . 9 5  1 2 . 8 3  1 2 . 8 3  1 2 . 8 2  1 2 . 8 2  1 2 . 8 2  1 2 . 8 2  1 2 . 8 2  1 2 . 8 2

2 . 5 8  5 . 0 0  3 . 9 1 2 . 2 8 1 . 3 1 0 . 8 4  0 . 5 0 0 . 2 3 0 . 0 9  0 . 1 1 0 . 08
3 3 . 1 6 4 . 1 so. 1 2 9 . 3 1 6 . 8 1 0 . 8  6 . 4 3. 0 1.1 1.4 1 . (1)

2 1 1 . 6  ems 7 . 6 4  l/set r e m a i n i n g
2 3 2 3 2 2 18 15 13 11 9 9 8 8 1 2 . 8

1.41 2.28 1.93 1.36 0.95 0.71 0. 50 0. 3 1 0 .17 0 .18 0 .15
13.82 12.82 12.9=J 12.89 12.83 12.82 12.82 12.82 12.82 12.82 12.82
2.58 5.00 3 . 9 1  2 . 2 8  1 . 3 1 0.85 0.50 0.23 0.0’3 0.11 0 . 08
33.1 64.1 5 0 . 1  2 9 . 3 16.8 10.8 6 .4 3.0 1.2 ‘1.4 1.0

2 1 1 . 8  ems 7.64 1 /set r e m a i n i n g
2 3 23 22 18 15 13 11 9 9 8 8 1 2 . 8

1.41 2 . 2 8 1 . 9 3 1 . 3 6 0 . 9 5  0 . 7 1 0 . 50 0 . 3 1 o. 17 0. 1’3 0 . 1 5



A8-96

W.F.

D e p t h
A r e a

KM 2 8 6
Cont.

V e l .
W.P.

D e p t h
A r e a

K M 2 8 7
Cone  .

Vel .
W.P.

D e p t h
A r e a

KM 288
Cone  .

V e l .
W.P.

D e p t h
A r e a

K M  2 8 3
Cont.

Ve l .
w. P.

Depth
AY ea

KM 290
Ccrnc  .

Vel  .
W.P.

D e p t h
A Y e a

KM 291
Cone  .

Vel  .

W . P .
D e p t h

A r e a
KM 232

Cont.
V e l .
W . P .

D e p t h
A Y e a

KM 293
Cone .
Vel .
W.P.

D e p t h
AY ea

KM 2 9 4
Ccjnc  .

Ve l .
W.P.

D e p t h
A Y e a

KM 235
Cont.

Vel  .

W.P.
D e p t h

A Y e a
KM 2936

Ccrnc .

Vel .

13.82  12.82 12.45 1;‘.0’3 12.03 I;-‘.82 l:.u2 1:.8ii l:.EjL  lL.tj;:  12.8;:

2 . 5 8 5 . 0 0 3.91 ?IL. 2’3 1 . 3 1 0 . 8 5 0 . 50 (:I . ‘2 3 (:I , (:)‘s 0 . 1 1 (1) . (18
33.1 64.1 50.1 29.3 16.8 1 0 . 8  6 . 4 3.0 .21 1.4 1 . 0

2 1 2 . 1  ems 7 . 6 4  l/set remaining
2 3 2 3 2 2 1 8 1 5 1 3 11 3 3 8 8 12.8

1.41 2.28 1.93 1 . 3 6  0 . 3 5 0.71 0 . 5(j 0 . 3 1 C) . 1 7 0 . 1 ‘3 (5.15
13.82 12.82 12.35 12.89 12.83 12.82 12.82 12.82 12.82 12.82 12.82
2 . 5 8  5 . 0 0  3 . 3 1 2.29 1.31 0.85 0. 5(j (-) ‘74. .A t:, . (j3 0 . 1 1 0 . 08
33.1 64.1 50.2 29.3 16.8 1 0 . 3  6 . 4 3. 0 1 ‘11.L 1.4 1 . 0

212.3 ems 7 . 6 4  l/set r e m a i n i n g
2 3 2 3 2 2 1 8 1 5 1 3 11 3 3 8 8  1 2 . 8

1 . 4 1 2 . 2 8 1 . 3 3 1 . 3 6  0 . 3 5 0 . 7 1 0.  50 0 . 3 1 0 . 1 7 0 .  1 9 0 . 1 5
1 3 . 8 2  1 2 . 8 2  1 2 . 3 5  1 2 . 3 0  1 2 . 8 3  1 2 . 8 3  1 2 . 8 2  1 2 . 8 2  1 2 . 8 2  1 2 . 8 2  1 2 . 8 2

2 . 5 8  5 . 0 0  3 . 9 1 2 . 2 9  1 . 3 2 0 . 8 5 0. 50 0 . 2 4 0 . 0 3 0 . 1 1 0 . 08
3 3 . 1 6 4 . 2  5 0 . 2  2 9 . 3 1 6 . 9 1 0 . 9  6 . 4 3.0 1.2 1.4 1 . 0

2 1 2 . 5  ems 7 . 6 4  l/set r e m a i n i n g
23 23 2 2 1 8 1 5 1 3 11 9 3 8 8  1 2 . 8

1 . 4 1 2 . 2 8  1 . 9 3 1 . 3 6  0 . 9 5  0 . 7 1  0 . 5 1  0 . 3 1 0 .  1 7 0 . 1 3 0 . 1 5
1 3 . 8 2  1 2 . 8 2  1 2 . 9 5  1 2 . 9 0  1 2 . 8 3  1 2 . 8 3  1 2 . 8 2  1 2 . 8 2  1 2 . 8 2  1 2 . 8 2  1 2 . 8 2

2 . 5 9  5 . 0 1 3 . 3 2  2 . 2 9 ’  1 . 3 2  0 . 8 5  0 . 5 0 0 . 2 4 0 .  1 0 0 . 1 1 0 . 08
3 3 . 1 6 4 . 2 5 0 . 2 2 3 . 3 1 6 . 9 10.9 6.4 3.0 1.2 1.4 1.0

2 1 2 . 8  ems 7 . 6 4  1  /set r e m a i n i n g
2 3 2 3 2 2 1 8 1 5 1 3 11 9 3 8 8  1 2 . 8

1 . 4 1 2 . 2 8 1 . 9 3 1 . 3 6  0.9s 0 . 7 1  0 . 5 1 0 . 3 1 0 . 1 7 0 . 1 3 0 . 1 5
1 3 . 8 3  1 2 . 8 3  1 2 . 9 5  1 2 . 9 0  1 2 . 8 3  1 2 . 8 3  1 2 . 8 2  1 2 . 8 2  1 2 . 8 2  1 2 . 8 2  1 2 . 8 2

2 . 5 9  5 . 0 1 3 . 9 2  2 . 2 9 1 . 3 2 0 . 8 5 0 . 5 0  0 . 2 4  0 . 1 0  0 . 1 1 0 . 0 8
33.2 64.2 50.2 29.4 16.9 10.9 6.5 3.1 1.2 1.5 1.0

2 1 3 . 0  ems 7 . 6 4  l/see r e m a i n i n g
28 29 30 30 30 30 3 0 29 2 9 2 8 2 6  8 . 9

0 . 1 9  0 . 3 6  0 . 4 1 0 . 4 4  0 . 4 3  0 . 4 0  0 . 3 5 0 . 3 0  0 . 2 5  0 . 1 9  0 . 1 0
1 0 . 2 8  9 . 0 5  9 . 0 2  8 . 9 3  8 . 9 6  9 . 0 1 9 . 0 1 9 . 0 0  9 . 0 0  9 . 0 0  3 . 0 7

3 . 7 1 8 . 4 8  1 0 . 4 9  1 1 . 6 3  1 1 . 2 8  3 . 8 7  8 . 1 1 6 . 3 9  4 . 7 6  3 . 1 6 1 . 1 8
3 3 . 1 7 5 . 7  9 3 . 7  1 0 3 . 8  1 0 0 . 7  8 8 . 1  7 2 . 4 5 7 . 1 4 2 . 5 2 8 . 2 1 0 . 5

2 1 3 . 2  ems 7 . 6 4  l/set r e m a i n i n g
27 29 2 9 3 0 3 0 3 1 3 0 3 0 2 9 2 8 2 6  8 . 9

0 . 2 8  0 . 5 2  0 . 6 0  0 . 6 5  0 . 6 3  0 . 5 8 0 . 5 1 0 . 4 4  0 . 3 6  0 . 2 7  0 . 1 4
1 0 . 2 8  9 . 0 5  9 . 0 2  8 . 3 3  8 . 9 6  9 . 0 1 9 . 0 1 9 . 0 0  9 . 0 0  3 . 0 0 3 . 0 7

2 . 5 5  5 . 8 3  7 . 2 1 7 . 9 8  7 . 7 5  6 . 7 8  5 . 5 7  4 . 3 9 3 . 2 7 2 . 1 7  0 . 8 1
2 2 . 8 5 2 . 0  6 4 . 3  7 1 . 3  6 9 . 2  6 0 . 5 4 3 . 7 3 3 . 2  2 9 . 2 1 9 . 4  7 . 2

2 1 3 . 5  ems 7 . 6 4  l/set r e m a i n i n g
2 7 2 9 2 9 3 0 30 31 3 0 3 0 2 9 2 8 2 6  8 . 9

0 . 2 8  0 . 5 2  0 . 6 0  0 . 6 5  0 . 6 4  0 . 5 8  0 . 5 1 0 . 4 4  0 . 3 6  0 . 2 7  0 . 1 4
1 0 . 2 8  9 . 0 5  9 . 0 2  8 . 9 3  8 . 9 6  9 . 0 1 9 . 0 1 9 . 0 0  9 . 0 0  9 . 0 0  9 . 0 7

2 . 5 5 5 . 8 3  7 . 2 1 7 . 9 9  7 . 7 5  6 . 7 8  5 . 5 7  4 . 3 9  3 . 2 7  2 . 1 7  0 . 8 1
2 2 . 8  5 2 . 0  6 4 . 4  7 1 . 3 6 9 . 2  6 0 . 5  4 9 . 7  3 9 . 2 2 9 . 2 1 9 . 4 7 . 2

2 1 3 . 7  ems 7 . 6 4  l/set r e m a i n i n g
2 7 28 29 3 0 3 0 3 1 3 0 3 0 2 9 2 8 2 6  8 . 9

0 . 2 8  0 . 5 2  0 . 6 0  0 . 6 5  0 . 6 4  0 . 5 8  0 . 5 1  0 . 4 4  0 . 3 6  0 . 2 7 0.14
1 0 . 2 8  9 . 0 5  9 . 0 2  8 . 9 3 8 . 9 6  9 . 0 1  9 . 0 1 9 . 0 0 9 . 0 0  9 . 0 0  9 . 0 7

2 . 5 5  5 . 8 3  7 . 2 1 7 . 9 9  7 . 7 5  6 . 7 8  5 . 5 7  4 . 3 9  3 . 2 7  2 . 1 7  0 . 8 1
2 2 . 8  5 2 . 0  6 4 . 4  7 1 . 3  6 9 . 2  6 0 . 5 4 9 . 7 3 9 . 2 2 9 . 2 1 9 . 4  7 . 2

2 1 3 . 9  ems 7 . 6 4  1  Isec rrmaining
2 7 2 8 2 9 3 0 3 0 3 1 3 0 3 0 2 9 2 8 2 6  8 . 3

0 . 2 8  0 . 5 2  0 . 6 0  0 . 6 5 0 . 6 4  0 . 5 8  0 . 5 1 0 . 4 4 0 . 3 6 0 . 2 8 0 . 1 4
1 0 . 2 8 9 . 0 5 9 . 0 2  8 . 3 3  8 . 3 6  9 . 0 1 3 . 0 1 3 . 0 0 9 . 0 0 9 . 0 0 9 . 0 7

2 . 9 5 5 . 8 3 7 . 2 1 7 . 3 3  7 . 7 5 6 . 7 8 5 . 5 7 4 . 3 9 3 . 2 7  2 . 1 7 0 . 8 1
2 2 . 8 5 2 . 1 6 4 . 4  7 1 . 3 6 3 . 2  6 0 . 5 4 3 . 7 3 3 . 2 2 3 . 2 1 3 . 4  7 . 2

2 1 4 . 2  tins 7 . 6 4  l/set r e m a i n i n g
2 7 2 8 2 9 3 0 3 0 3 0 3 0 3 0 2 3 2 8 2 6  8 . 3

0 . 2 8  0 . 5 2  0 . 6 0 0 . 6 5 0 . 6 4  0 . 5 8  0 . 5 1 0 . 4 4 0 . 3 6 0 . 2 8 0 . 1 4
1 0 . 2 8  9 . 0 5  9 . 0 2  8 . 9 3 8 . 9 6  9 . 0 1  9 . 0 1 3 . 0 0 9 . 0 0 3 . 0 0  9 . 0 8

2 . 5 5 5 . 8 3 7 . 2 1 7 . 3 9  7 . 7 5 6 . 7 8 5 . 5 7 4 . 3 ’ 3 3 . 2 7 2 . 1 7 0 . 8 1
2 2 . 8 5 2 . 1 6 4 . 4  7 1 . 3 6 9 . 2  6 0 . 6  4 3 . 8 3 3 . 2 2 3 . 2 1 9 . 4 7 . 2

214.4 ems 7 . 6 4  l/set r e m a i n i n g
2 7 2 8 2 9 3 0 3 0 3 0 3 0 30 2 3 2 8 2 6  8 . 9

0 . 2 8  0 . 5 3  0 . 6 1 0 . 6 5 0 . 6 4  0 . 5 8  0 . 5 1 (:I . 4 4 (‘1 3F..J, (:, . ‘L’rJ (1)  . 1 4



Aa-97

w.  P.
Dep t II

AY ea
I:.: M 2’37

Ccrnc.
Vel .
W.P.

Depth
AY ea

KM 298
Cone .

Vel .
W.P.

Depth
Area

K M  2 3 9
Cont.

Vel .
W.P.

Depth
Area

KM 300
Cont.

Vel .
W.P.

D e p t h
A r e a

K M  3 0 1
Cone .
Vel .
W.P.

Depth
Area

KM 302
Cont.

Vel .
W.P.

Depth
Ar ea

KM 303
Cone .

Vol .
W.P.

Depth
Area

KM 304
Cone .

Vel .
W.P.

Depth
Area

KM 305
Cont.

Vel .
W.P.

Depth
Area

K M  3 0 6
Cont.

Vel .
W.P.

Depth
Area

KM 307
Cont.

Vel .

10. 28 9.05 3.02 a.93 8.96 ‘3 . c, 1 ‘3 . (:, 1 3 . c:,c, ‘3 . c,c, 3 . (:,(:I “i . c-,3
2.55 5 . 8 3 7 . 2 1  7:‘jr3 7 . 7 5  6 . 7 8  5 . 5 7 4. La(:) 3. 27 2.17 (:I  . t3  1
22 .8  52 .1 6 4 . 4  7 1 . 3  6 9 . 2  6 0 .  6  4’3.8 39.2 2;“s.z 1’3.4 7.:

214.6 ems 7 . 6 4  l/set yemarning
27 28 29 30 30 30 30 30 2’3 28 L’E, LI . I!

0.28 0 .53 0 . 6 1  0 . 6 5  0 . 6 4  0 . 5 8  0 . 5 1 0. 44 0. 36 (:I.  28 0. I_)
10 .23  5 .05 9 . 0 2  8 . 9 3  8 . 9 6  9 . 0 1  9 . 0 1 9.00 ‘3. 00 ‘3. 00 ‘3. 08
2 .55 5.83 7 . 2 1  7.93 7 . 7 5  6 . 7 8  5 . 5 7 4 . 40 3. ;L’ 7 ‘? &. 17 0 . 8 1
22 .8  52 .1 6 4 . 4  7 1 . 4  6 9 . 2  6 0 .  6  4 9 . 8 39.3 23.2 1’3.4 7.:

214.9 ems 7.64 l/set remaining
27 28 29 30 30 30 30 30 29 28 26 8.5

0 . 2 8  0 . 5 3 0 . 6 1  0 . 6 5  0 . 6 4  0 . 5 8  0 . 5 1 0 . 44 0 . 36 0. 28 0 . 1 4
10 .29  9 .05 9 . 0 2  8 . 3 3  8 . 9 6  9 . 0 1  9 . 0 1 9. w-3 9. 00 9.00 ‘3.08
2 . 5 5  5 . 8 3 7.21 7. 99 7. 75 6.78 5.57 4.40 3.27 2.17 0 . 8 1
22.8 5 2 . 1 6 4 . 4  7 1 . 4  6 9 . 2  6 0 . 6  4 9 . 8 33.3 23.2 13.4 7.2

215.1 ems 7.64 l/set remaining
27 28 29 30 30 30 30 30 29 28 Y, 8 . ‘3

0 . 2 8  0 . 5 3 0 . 6 1  0 . 6 5  0 . 6 4  0 . 5 8  0 . 5 1 0.44 0 . 36 0.28 O.;d
10 .23  9 .05 9 . 0 3  8 . 9 3  8 . 9 6  9 . 0 1  9 . 0 1 9. 00 9.00 9. CrO 3.08
2 .55 5.83 7 . 2 1  7 . 9 9  7 . 7 5  6 . 7 8  5 . 5 8 4.40 3.27 2.17 0.81
22 .8  52 .1 6 4 . 4  7 1 . 4  6 9 . 3  6 0 . 6  4 9 . 8 39.3 29.2 19.4 7 . 2

215.3 ems 7.64 l/ret remaining
27 26 27 30 31 33 34 33 32 31 31 34.0

0 . 1 5  0 . 2 4 0 . 2 4  0 . 2 3  0 . 2 4  0 . 2 7  0 . 3 0 0.34 0 . 34 0.23 0 . 1 6
34.09 34.02 34.02 34.02 34.03 34.02 34_.04 34.02 34.02 34.05 34.09

1 .03  2 .18 2.1s 2 . 0 0  2 . 1 4  2 . 4 7  3 . 0 5 3.53 3.55 2.83 1.09
37 .1  74 .1 7 3 . 2  6 8 . 2  7 2 . 8  8 3 . 9  1 0 3 . 9 122.2 120.8 96.3 37.1

215.6 ems 7.64 l/set remaining
27 26 27 30 31 32 34 33 CI’  sL 31 31 34.0

0 . 1 6  0 . 2 4 0 . 2 4  0 . 2 3  0 . 2 4  0 . 2 7  0 . 3 1 0.34 0. 34 0. 29 0.16
34.09 34.02 34.02 34.02 34.03 34.02 34.04 34.02 34.02 34.05 34.09

1 .09  2 .18 2 . 1 5  2 . 0 0  2 . 1 4  2 . 4 7  3 . 0 5 3.59 3.55 2.83 1.09
37 .1  74 .1 7 3 . 2  6 8 . 2  7 2 . 8  8 3 . 9  1 0 3 . 9 122.3 120.8 96.3 37.1

215.8 ems 7.64 llsec remaining
27 26 27 30 31 32 34 33 32 31 31 34.0

0 . 1 6  0 . 2 4 0 . 2 4  0 . 2 3  0 . 2 4  0 . 2 7  0 . 3 1 0.34 0.34 0.29 0.16
34.09 34.02 34.02 34.02 34.03 34.02 34.04 34.02 34.02 34.05 34.09

1 .03  2 .18 2 . 1 5  2 . 0 0  2 . 1 4  2 . 4 7  3 . 0 5 3.5’ 3 3.55 2.83 1 0’3.
37 .1  74 .1 7 3 . 2  6 8 . 2  7 2 . 8  8 3 . 9  1 0 3 . 9 122.3 120.8 96.3 37.1

216.0 ems 7.64 l/set remaining
27 26 27 30 31 32 34 33 32 31 3 0 34.0

0 . 1 6  0 . 2 5 0 . 2 4  0 . 2 3  0 . 2 4  0 . 2 7  0 . 3 1 0.34 0.34 0.29 0.16
34.09 34.02 34.02 34.02 34.03 34.02 34.04 34.02 34.02 34.05 34.09

1 .09  2 .18 2 . 1 5  2 . 0 0  2 . 1 4  2 . 4 7  3 . 0 5 3.59 3.55 2.83 1 03.
3 7 . 1  7 4 . 2 7 3 . 2  6 8 . 2  7 2 . 8  8 3 . 9  1 0 3 . 9 122.3 120.8 96.3 37.1

216.3 ems 7.64 l/set remaining
27 26 27 30 31 32 34 33 32 31 30 34.0

0 . 1 6  0 . 2 5 0 . 2 4  0 . 2 3  0 . 2 4  0 . 2 7  0 . 3 1 0.34 0.34 0 23. 0.16
34.03 34.02 34.02 34.02 34.03 34.02 34.04 34.02 34.02 34.05 34.09

1 . 0 9  2 . 1 8 2 . 1 5  2 . 0 1  2 . 1 4  2 . 4 7  3 . 0 5 3.5’3 3.55 2.83 1 .0’3
3 7 . 1  7 4 . 2 7 3 . 2  6 8 . 2  7 2 . 8  8 4 . 0  1 0 3 . 9 122.3 120.8 36.3 37.1

216.5 ems 7.64 l/set remaining
27 26 27 30 31 3L 34 3?

0 . 1 6  0 . 2 5 0 . 2 4  0 . 2 3  0 . 2 4  0 . 2 7 0.31 0. ;a
32 31 3 (1, 3.4 . (1,

0. 34 0. 2:‘s 5) . I 6
34.03 34.02 34.02 34.02 34.03 34.02 34.04 34.02 34.02 34.05 34.03

1 .03  2 .18 2 . 1 5  2 . 0 1  2 . 1 4  2 . 4 7 3.05 3.60 3.55 2. 133 1 . 03
3 7 . 1  7 4 . 2 7 3 . 2  6 8 . 2  7 2 . 8  8 4 . 0 103.9 122.3 120.8 ‘36.4 37. L

216.7 ems 7.64 l/set remaining
27 26 27 30 31 32 34 33 ? .YlJ&_ 31 ZC, 3 -1 J.

0.16 0 . 2 5 0 . 2 4  0 . 2 3  0 . 2 4  0 . 2 7 0.31 0.34 0. 34 0. 23 0.15
34.09 34.02 34.02 34.02 34.03 34.02 34.04 34.02 34.02 34.05 34.o~j

1.03 2 . 1 8 2 . 1 5  2 . 0 1  2 . 1 4  2 . 4 7  3 . 0 6 3. 60 3.55 2.83 1 . 0’3
3 7 . 1  7 4 . 2 7 3 . 2  6 8 . 3 7 2 . 8  8 4 . 0  103.9 122.3 12C).8 96.4 37.1

217.0 cmy 7.64 l/t;csc  remaining
27 26 27 29 31 32 33 33 3 .qJI 31 2 (1, 3-I (:).

0. 16 0 . 2 5 0.24 0.23 0.24 0.310.27 0 34. (3 . 34 0 -I I-- .& j 0 1 G.



W.F’.
Dep  t 11

Area
t’M 308

Lw-Ic .
Vel .
w. I=.

D e p t h
A r e a

KM 3(j3
Ccoc  .

V e l .
W . P .

D e p t h
Ar ed

):: t-l 3 10
C.onc  .

Vel .
W . P .

D e p t h
A r e a

A8-98
34.(ys 3 4 . 0 2 34*(j2 34.(:,2 34. 03 34.o.z 3 4 .  04 34.02 3-I.i)L 34.  0”; 3d.(y3

1 . 0’3 -* 18;;.2 2. 1’; Z.(jl 2.1-I6 8 . 3  72.5 ;;:‘; ,i;y$ 1;;“; 1 y; ;,y 1 . i)‘j3 7 . 1 7 3 . 3 37 ._ _(

217.2 cm5 7 . 6 4  1  /see remaining
2 7 2 6 2 7 24 31 ,Y 5 33

0.16 f-j.  25 <, . 24 (j. 23 (j. 24 (j. ;t (1. 3 1
3 3 L)L  y+  -. 31 3(:1 3.4 . (:,

(1,.  34 (j . 34 t:, . 24 0 . 1 6
3 4 . 0 3 34.  02 34. 02 34. 02 3 4 .  ( j 3  3 4 .  02 34. O-1 34. C)Z 34. 02 34.  05 34. 0’3

1 . 0’3 2 . 1 8 2.15 2 . 0 1 2.14 2.47 3 . i)G 3.6(j 3.55 2. 83 1 . 0’3
3 7 . 1 7 4 . 2 7 3 . 3 6 8 . 3  7 2 . 9  8 4 .  0 104. 0 122.  4 lL(j. ‘3 ‘xl. a-z 3 7 . 2

2 1 7 . 4 ems 7 . 6 4  l/set remaining
2 7 2 6 2 7 29 31 32 33 ?? ?C,

(j.;; (j. =- a4
3 1 3c, 3-r . I:,

0.16 0 . 2 5 0 . 2 4 0. 23 (j. 24 (j. 27 (j. 31 (j. 213 0 . 1 6
34.0’3 3 4 . 0 2 3 4 . 0 2 3 4 . 0 2  3 4 . 0 3  3 4 . 0 2  34.04 34.  (j2 34.  (12 3 4 .  Cb5 34.03

1 . 0’3 2 . 1 8 2 . 1 5 2.01 2.14 2.47 3 . 06 3 . 60 3 . 5 5 2. 83 1 03.
3 7 . 1 7 4 . 2 7 3 . 3 6 8 . 3  7 2 . 3  8 4 . 0  1 0 4 . 0 1 2 2 . 4 12(j.‘3 3 6 . 4 3 7 . 2

2 1 7 . 7 ems 7 . 6 4  l/set r e m a i n i n g
2 6 2 6 2 7 29 31 32 33 3 3 d&  3 .:, 3 1 30 3 4 . 0

0 . 1 6 ( 3 . 2 5 0 . 2 4 0. 2 3  0 . 2 4  0 . 2 7  (j.31 ( j . 3 4 0 . 34 (‘) ‘T’.;(.._ (j. 16
3 4 . 0 9 3 4 . 0 2 3 4 . 0 2 3 4 . 0 2  3 4 . 0 3  3 4 . 0 2  3 4 . 0 4 3 4 . 0 2 3 4 . 0 2 3 4 . 0 5 34.03

1 . 0’3 2 . 1 8 2 . 1 5 2 . 0 1  2 . 1 4  2 . 4 7  3 . 0 6 3 . 6 0 3 . 5 5 2 . 8 3 1 . 03
3 7 . 1 7 4 . 3 7 3 . 3 6 8 . 3  7 2 . 4  8 4 . 0  1 0 4 . 0 1 2 2 . 4 lI’O.3 9 6 . 4 3 7 . 2
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A8-99

S p i l l  s i t e : River Km 160 W S p i l l  r a t e 7.67 l/s
CONCENTRATION  ppm, VELOCITY m/s,  W E T T E D  P E R I M E T E R  m ,  DEF’TH  m, A R E A  m 2

W e s t E a s t  Panel
Ri ver Bank Hank  W i d t h

KM 1 2 3 4 5 6 7 8 9 10 11 (rnJ
_______________________~~~~---~~~~~-------~~---------------------~---_

KM 160 347.3 ems 7.67 l/see remaining
Cclnc . 1174 0 0 0 0 0 0 0 0 0 0 7 .8

Vel . 0.98 1.73 1.98 2 . 3 2  2 . 5 4  2 . 3 5  2 . 0 7 1.89 1.81 1 .79 1.12
W.P. 7.99 7.83 7.82 7 . 8 8  7 . 8 1  7 . 8 4  7 . 8 3 7.81 7.81 7.81 8.08

Depth 0.85 1.97 2.41 3 . 0 9  3 . 5 3  3 . 1 4  2 . 5 8 2.25 2.11 2.07 1.04
A Y e a 6 . 6 15.4 18.9 2 4 . 2  2 7 . 6  2 4 . 5  2 0 . 2 17.5 16.5 16.2 8.1

KM 160.1 29 29 28 27 12 11 10 23 22 2 1 19 7 .8
Vel . 0 .98 1.73 1.38 2 . 3 2  2 . 5 4  2 . 3 5  2 . 0 7 1.89 1.81 1.79 1.12
W.P. 7.99 7.83 7.82 7 . 8 8  7 . 8 1  7 . 8 4  7 . 8 3 7.81 7.81 7.81 8.08

Depth 0.85 1.97 2.41 3 . 0 9  3 . 5 3  3 . 1 4  2 . 5 8 2.25 2.11 2.07 1.04
Area 6 . 6 15.4 18.9 2 4 . 2  2 7 . 6  2 4 . 5  2 0 . 2 17.5 16.5 16.2 8.1

KM 160.2 20 21 22 21 18 18 17 19 19 22 23 7 .8
Vel . 0 .98 1.73 1.98 2 . 3 2  2.S4 2 . 3 5  2 . 0 7 1.89 1.81 1.79 1.12
W.P. 7.99 7.83 7.82 7 . 8 8  7 . 8 1  7 . 8 4  7.83- 7.81 7.81 7.81 8.08

Dep t h 0.85 1.97 2.41 3 . 0 9  3 . 5 3  3 . 1 4  2 . 5 8 2.25 2.11 2.07 1.04
Area 6 . 6 15.4 18.9 2 4 . 2  2 7 . 6  2 4 . 5  2 0 . 2 17.5 16.5 16.2 8.1

KM 160.3 19 20 21 20 17 18 18 19 20 22 23 7 . 8
Vel . 0 .98 1.73 1.98 2 . 3 2  2 . 5 4  2 . 3 5  2 . 0 7 1.89 1.81 1.79 1.12
W.P. 7.99 7.83 7.82 7 . 8 8  7 . 8 1  7 . 8 4 7.83 7.81 7.81 7.81 8.08

Depth 0.85 1.97 2.41 3 . 0 9  3 . 5 3  3 . 1 4  2 . 5 8 2 . 2 s 2.11 2.07 1.04
Area 6 . 6 15.4 18.9 2 4 . 2  2 7 . 6  2 4 . 5  2 0 . 2 17.5 16.5 16.2 8.1

KM 160.4 19 20 21 20 17 18 18 20 20 22 23 7 .8
Vel . 0 .98 1.73 1.98 2 . 3 2  2 . 5 4  2 . 3 5  2 . 0 7 1.89 1.81 1.79 1.12
W.P. 7.99 7.83 7.82 7 . 8 8  7 . 8 1  7 . 8 4 7.83 7.81 7.81 7.81 8.08

Depth 0.85 1.97 2.41 3 . 0 9  3 . 5 3  3 . 1 4  2 . 5 8 2.25 2.11 2.07 1.04
Area 6 . 6 15.4 18.9 2 4 . 2  2 7 . 6  24.5 2 0 . 2 17.5 16.5 16.2 8.1

KM 160.5 18 20 21 20 17 18 18 20 20 23 23 7 .8
Vel . 0.98 1.73 1.98 2 . 3 2  2 . 5 4  2 . 3 ’ ; 2.07 1.89 1.81 1.79 1.12
W.P. 7.99 7.83 7.82 7 . 8 8  7 . 8 1  7 . 8 4 7.83 7.81 7.81 7.81 8.08

Depth 0.85 1.97 2.41 3 . 0 9  3 . 5 3  3 . 1 4  2 . 5 8 2.25 2.11 2.07 1.04
Area 6 . 6 15.4 18.9 2 4 . 2  2 7 . 6  2 4 . 5  2 0 . 2 17.5 16.5 16.2 8.1

KM 160.6 18 20 21 20 17 18 18 20 20 23 23 7 .8
Vel . 0 .98 1.73 1.98 2 . 3 2  2 . 5 4  2 . 3 5 2.07 1.89 1.81 1.79 1.12
W.P. 7.99 7.83 7.82 7 . 8 8  7 . 8 1  7 . 8 4 7.83 7.81 7.81 7.81 8.08

Depth 0.85 1.97 2.41 3 . 0 9  3 . 5 3  3 . 1 4  2 . 5 8 2 . 2 s 2.11 2.07 1.04
Area 6 . 6 15.4 18.9 2 4 . 2  2 7 . 6  2 4 . 5 20.2 17.5 16.5 16.2 8.1

KM 160.7 18 20 21 20 17 18 18 20 20 23 23 78 .
Vel . 0 .98 1.73 1.98 2 . 3 2  2 . 5 4 2 . 3 5  2 . 0 7 1.89 1.81 1.79 1.12
W.P. 7.99 7.83 7.82 7.88 7 . 8 1  7 . 8 4  7 . 8 3 7.81 7.81 7.81 8.08

Depth 0.85 1.97 2.41 3 . 0 9  3 . 5 3  3 . 1 4  2 . 5 8 2.25 2.11 2.07 1.04
Area 6 . 6 15.4 18.9 24.2 2 7 . 6  2 4 . 5  2 0 . 2 17.5 16.5 16.2 8.1

KM 160.8 18 20 21 20 17 18 18 20 20 23 23
Vel . 0 .98

7.8
1.73 1.98 2 . 3 2  2 . 5 4  2 . 3 5  2 . 0 7 1.89 1.81 1.79 1.12

W.P. 7.99 7.83 7.82 7 . 8 8  7 . 8 1  7 . 8 4  7 . 8 3 7.81 7.81 7.81
Depth

8.08
0.85 1.97 2.41 3 . 0 9  3 . 5 3  3 . 1 4  2 . 5 8 2.25 2.11 2.07 1.04

Area 6 . 6 1S. 4 18.9 2 4 . 2  2 7 . 6  2 4 . 5  2 0 . 2 17.5 16.5 16.2
KM 160.9

8.1
18 20 21 20 17 18 18 20 20 23

Vel .
2 3 7 .8

0.98 1.73 1.98 2 . 3 2  2 . 5 4  2 . 3 5  2 . 0 7 1.89 1.81 1.79
W.P.

1.12
7.99 7.83 7.82 7 . 8 8  7 . 8 1  7 . 8 4  7 . 8 3 7.81 7.81

Depth
7.81 8 . 08

0.85 1.97 2.41 3 . 0 9  3 . 5 3  3 . 1 4  2 . 5 8 2.25 2.11 2.07
Area 6 . 6

1 . 0 4
15.4 18.9 2 4 . 2  2 7 . 6  2 4 . 5  2 0 . 2KM 161 17.5 16.5347.3 16.2 8.1

ems
Cone .

7.67 l/set remaining
18 20 21 20 17 18 18 20 20Vel . 230 . 9 8 23 7 . 81 . 7 3

1 . 9 8 2 . 3 2  2 . 5 4  2 . 3 5  2 . 0 7 1 . 8 9 1 . 8 1 1 . 7 ’ 3 l-13



W.P. 7 . 9 3  7 . 8 3 7.82 7.88 7.Rl 7 . 8 4  7.(33 7.F31
Depth 0.85 1.97 2 .41 3. (59 3.53 3.14 2 . 5 8 2.25

Area 6 .6 15.4 18 .9  2 4 . 2 27.6 24.5 zt:,.  z 17.5

KM 162 350.7 cfns 7 . 6 7  l/set remalnlng
Cclnc . 18 20 21 19 17 18 18 _Zi)

Vel . 0.99 1.74 1 . 9 9  2 . 3 3  2 . 5 5 2.36 2.08 1.30
W.P. 8.00 7.84 7.82 7 . 0 8  7 . 8 2 7 . 8 4  7 . 8 3 7.82

Depth 0.85 1.98 2.42 3.10 3.54 3. 1 5  2.5’3 2.26

AY ea 6 .7 15.4 18 .9  24 .3 27.7 24.6 z(j.  2: 17.6
KM 163 352.3 cm5 7.67 l/set remaining

Cone . 18 20 21 19 17 18 18 20

Vel . 0 .99 1.74 2.00 2.34 2 . 5 6  2 . 3 6 2.08 1 . 9 1
W.P. 8.00 7.84 7 . 8 3  7 . 8 8 7 . 8 2  7 . 8 5 7 . 8 3  7 . 8 2

Depth 0.85 1.98 2 . 4 3 3 . 1 1 3.54 3.15 2.60 2 . 2 6
Area 6 .7 15.5 1 3 . 0  2 4 . 3  2 7 . 7 2 4 . 6  2 0 . 3 1 7 . 7

KM 164 354.0 cm5 7.67 1 /set rema in ing
Cont. 18 20 21 19 17 18 18 1’3
Vel. 0 . 9 9  1 . 7 5 2.00 2.34 2 . 5 7  2 . 3 7  2.03 1.91
W.P. 8.01 7.84 7 . 0 3  7 . 8 ’ 3  7 . 8 2  7 . 8 5 7.83 7.82

Depth 0.86 1.98 2 . 4 3  3 . 1 1  3 . 5 5  3 . 1 6  2 . 6 0  2 . 2 7
Area 6 . 7 15.5 1 9 . 0  2 4 . 3  2 7 . 8 24.7 2 0 . 3  1 7 . 7

KM 16!3 355.7 c m m 7.67 1 /set remai  ni np
Cont. 18 19 20 19 17 18 18 20

Vel . 1 .00  1 .75 2 . 0 1  2.3s 2.S7 2 . 3 8  2 . 1 0 1 l 92
W.P. 8.01 7.84 7 . 8 3  7 . 8 9  7 . 8 3  7 . 8 5  7 . 8 4  7 . 8 3

Depth 0.86 1.99 2 . 4 4  3 . 1 2  3 . 5 5 3 . 1 6  2 . 6 1  2 . 2 7
AY ea 6 . 7  1 5 . 6 19.1 2 4 . 4  2 7 . 8  2 4 . 7  2 0 . 4  1 7 . 8

KM 166 357.3 ems 7.67 l/set remaining
Cont. 18 19 20 19 17 18 18 20
Vel. 1.00 1.76 2 . 0 1  2 . 3 ’ 5  2 . 5 8  2 . 3 0  2 . 1 0  1 . 9 2
W.P. 8.01 7.85 7 . 8 3  7 . 8 9  7 . 8 3 7 . 8 5  7 . 8 4  7 . 8 3

Depth 0.86 1.99 2 . 4 4  3 . 1 2 3.56 3 . 1 7  2 . 6 1 2.28
Area 6 . 7 15.6 19.1 2 4 . 4  2 7 . 8  2 4 . 8  2 0 . 4 17.8

KM 167 359.0 ems 7.67 l/set remaining
Cont. 18 19 19 19 17 18 18 19
Vel. 1.00 1.76 2 . 0 2  2 . 3 6  2 . 5 8  2 . 3 9  2 . 1 1 1.93
W.P. 8 . 0 2  7 . 8 5 7 . 0 4  7 . 8 9  7 . 8 3  7 . 8 6  7 . 8 4  7 . 8 3

Depth 0 . 8 6  2 . 0 0 2 . 4 5  3 . 1 3  3 . 5 6  3 . 1 7 2 . 6 2  2 . 2 8
Area 6 . 7 15.6 1 9 . 2  2 4 . 5  2 7 . 9  2 4 . 8  2 0 . 5 17.9

KM 168 360.7 ems 7.67 l/set remaining
Cone . 18 13 19 19 17 17 18 19

Vel . 1.00 1.77 2 . 0 2  2 . 3 6  2 . 5 9  2 . 3 9  2 . 1 1 1.93
W.P. 8 . 0 2  7 . 8 5 7 . 8 4  7 . 9 0  7 . 8 3  7 . 8 6  7 . 8 4  7 . 8 3

Depth 0 . 8 6  2 . 0 0 2 . 4 5  3 . 1 3  3,S7 3 . 1 8  2 . 6 2  2 . 2 9
Area 6 . 8 15.7 1 9 . 2  2 4 . 5  2 7 . 9  2 4 . 9  2 0 . 5 17.3

KM 169 362.3 ems 7.67 l/set remaining
Cont. 18 19 19 19 17 17 18 19

Vel . 1.01 1.77 2 . 0 3  2 . 3 7  2 . 9 9  2 . 4 0  2 . 1 2 1.94
W.P. 8 . 0 2  7 . 0 5 7 . 0 4  7 . 9 0  7 . 8 3  7 . 8 6  7 . 8 5  7 . 8 4

Depth 0 . 8 6  2.00 2 . 4 6  3 . 1 3  3 . 5 7  3 . 1 8  2 . 6 3  2 . 2 9
Area 6 . 8  1 5 . 7 1 9 . 2  2 4 . 6  2 8 . 0  2 4 . 9  2 0 . 6 18.0

KM 170 364.0 ems 7.67 l/set remaining
Cont. 18 19 19 19 17 17 17 19

Vel . 1.01 1.78 2 . 0 3  2 . 3 7  2 . 6 0 2 . 4 0  2 . 1 2 1.94
W.P. 8 . 0 2  7 . 8 6 7 . 8 4  7 . 9 0  7 . 8 4 7 . 0 6  7 . 8 5 7.84

Depth 0 . 8 7  2 . 0 1 2 . 4 6  3 . 1 4 3 . 5 8  3 . 1 9  2 . 6 3  2 . 3 0
Area 6 . 8 15.7 1 9 . 3  2 4 . 6  2 8 . 0 2s. 0 20.6 18.0

KM 171 370.6 ems 7.67 l/set remaining
Cone . 17 19 19 18 17 17 17 19

Vel . 1.02 1.79 2 . 0 5  2 . 3 3 2.62 2.43 2.14 1.96
W.P. 8 . 0 4  7 . 8 7 7 . 8 5  7 . 9 1  7 . 8 5 7 . 8 7  7 . 8 6  7 . 8 5

Depth 0 . 8 7  2 . 0 3 2 . 4 8  3 . 1 6 3.60 3.21 2.65 2.32
Area 6 . 8 13.9 1 9 . 4  2 4 . 8  2 8 . 2  2 5 . 2  2 0 . 8 18.2

KM 172 377.2 cm- 7.67 l/sac remaining
Cone . 17 18 19 1 8 16 1 7 17 1 3

Ve l . 1.63 1.81 2 . 0 7 2 . 4 1 2 . 6 4 2 . 4 5 2 . 1 6 1 . 3 8

A8400

7 . 8 1 7 . 8 1 8 . (x3
L. 11 2 . 0 7 1 . 04
16 .5 1 6 . 2 8 . 1

20 23 ,54
1.82 1 . 8 0  1 . 1 2
7.82 7 . 8 2  8.0.3
2.12 2.08 1.04
16.5 1 6 . 3  8 . 2

20 22 23
1. a 3 1.81 1.12
7.82 7.82 8.0’3
2 . 1 2 2.09 1.04
16.6 16.3 8 . 2

20 22 23
1.83 1.81 1.13
7.82 7 . 8 2  8 . 1 0
2 . 1 3  2 . 0 9 1.05
16.6 16.4 8 . 2

19 22 23
1.84 1.82 1.13
7.82 7 . 8 2  8 . 1 0
2.13 2.10 1.05
16.7 16.4 8 . 2

19 22 23
1.84 1.82 1.13
7 . 8 3  7 . 8 3  8 . 1 0
2.14 2 . 1 0  1 . 0 5
16.7 1 6 . 4  8 . 2

19 22 23
1.85 1.83 1.13
7 . 0 3  7 . 8 3  8 . 1 1
2 .14 2.11 1.05
16.8 16.5 8 . 2

19 22 23
1.86 1.83 1.14
7.83 7.83 8.11
2.15 2.11 1. OS
16.8 16.5 8 . 3

19 22 23
1.86 1.84 1.14
7 . 8 3  7 . 8 3  8 . 1 1
2 . 1 5  2 . 1 2 1.06
16.3 16.6 8 . 3

1 9 22 23
1.87 1.84 1.14
7.84 7 . 8 4  8 . 1 2
2.16 2.12 1.06
16.9 1 6 . 6  8 . 3

19 22 22
1.89 1.86 1.1s
7.85 7.85 a. 13
2.18 2.14 1.06
17.1 16.8 8 . 4

18 20 22
1 . cJ a 1 1 . 8 8 1. if,

7.8

7.8

7 . 8

7 . 8

7 . 8

7 .8

7 .8

7 .8

7 .8

7 .8

7. 13



A8401
7.86 7.86 7.85 ill 1;
2.34 2.20 2. 16 1 . 0 7
18.4 17.3 16. ‘3

W.F. 8 . 0 5 7 . 8 8 7.86 7:32 7.863 7.88 7.87
Depth 0 . 8 8  2 . 0 4 2.50 3.17 3.62 3.23 2.68

A r e a 6.  9 1 6 . 0 19.6 24.9 28.4 25 . 4 2 1 . 0
KM 173 3 8 3 . 8  ems 7.67 l/set remaining

Cone . 1 7 1 8 18 17 16 17 17
Vel . 1 . 0 4  1 . 8 3 2 . 0 9  2 . 4 3 2 . 6 6  2 . 4 7 2.19
W.P. 8 . 0 6  7 . 8 8 7.87 7.93 7.86 7.89 7.88

D e p t h 0 . 8 8 2 . 0 6 2.51 3.19 3.64 3.25 2.69
Area 6 . 9  1 6 . 2 19.8 25. 1 28.6 25.5 21.2

KM 174 3 9 0 . 4  ems 7.67 l/set remaining
Cone . 1 7 1 8 18 17 16 16 17

Vel . 1 . 0 5  1 . 8 5 2.11 2.45 2 . 6 9  2 . 4 9 2.21
W . P . 8 . 0 7  7 . 8 9 7 . 8 8  7 . 9 4  7 . 8 7 7 . 9 0  7 . 8 9

D e p t h 0 . 8 9  2 . 0 7 2 . 5 3  3 . 2 1  3 . 6 5 3 .27  2 .71
A r e a 7 . 0 1 6 . 3 19 .9  25 .2 2 8 . 8  2 5 . 7  2 1 . 4

K M  1 7 5 3 9 7 . 0  ems 7.67 l/set remaining
Cont. 1 7 1 8 17 17 15 16 16
Vel . 1 . 0 6 1 . 8 7 2 . 1 3  2 . 4 7  2 . 7 1 2.51 2.23
W.P. 8 . 0 8  7 . 9 0 7 . 8 9  7 . 9 5 7 .88  7 .91 7.89

Depth 0 . 9 0  2 . 0 9 2 . 5 5  3 . 2 2 3.67 3 . 2 9  2 . 7 3
Area 7 . 1 1 6 . 4 20.1, 2 5 . 4  2 8 . 9  2 5 . 9  2 1 . 5

KM 176 4 0 3 . 6  ems 7.67 1 /see remaining
Cone . 1 7 ia 17 15 15 16 16
Vel . 1.07 1.88 2 . 1 5  2 . 4 9  2 . 7 3  2 . 5 3  2 . 2 5
W.P. 8 . 0 9  7 . 9 1 7 . 9 0  7 . 9 6  7 . 8 9  7 . 9 2  7 . 9 0

D e p t h 0 . 9 0  2 . 1 0 2 . 5 6  3 . 2 4  3 . 6 9  3 . 3 1  2.75.
A r e a 7.1 16.6 2 0 . 2  2 5 . 6  2 9 . 1  2 6 . 1  2 1 . 7

K M  1 7 7 410.2 ems 7.67 l/set remaining
Cont. 16 17 17 15 15 16 16

Vel . 1.07 1.90 2 .17  2 .51 2 . 7 5  2 . 5 6  2 . 2 7
W.P. 8 . 1 0  7 . 9 2 7 . 9 0  7 . 9 7  7 . 9 0  7 . 9 2  7 . 9 1

Depth 0.91 2.12 2 . 5 8  3 . 2 6  3 . 7 1  3 . 3 3  2 . 7 7
A r e a 7 . 2 16.7 2 0 . 4  2 5 . 7  2 9 . 3  2 6 . 3  2 1 . 9

K M  1 7 8 416.8 ems 7.67 l/set remaining
Cont. 16 17 17 15 15 16 16

Vel . 1.08 1.92 2 . 1 9  2 . 5 3  2 . 7 7  2 . 5 8  2 . 2 9
W.P. 8 . 1 1  7 . 9 3 7 . 9 1  7 . 9 7  7 . 9 1 7 . 9 3  7 . 9 2

Depth 0.91 2.13 2 . 6 0  3 . 2 7  3 . 7 3  3 . 3 4  2 . 7 9
A r e a 7 . 2 16.9 2 0 . 5  2 5 . 9  2 9 . 5  2 6 . 4 22.1

K M  1 7 9 423.4 ems 7.67 l/set remaining
Cone . 16 17 17 14 15 16 16

Vel . 1.09 1.93 2 . 2 0  2 . 5 5  2 . 7 9  2 . 6 0  2 . 3 1
W.P. 8 . 1 3  7 . 9 4 7 . 9 2  7 . 9 8  7 . 9 2  7 . 9 4  7 . 9 3

D e p t h 0 . 9 2  2 . 1 5 2 . 6 1  3 . 2 9 3.74 3 .36  2 .81
A r e a 7 . 3 17.0 2 0 . 7  2 6 . 0  2 9 . 6  2 6 . 6  2 2 . 2

KM 180 430.0 ems 7.67 l/see remaining
Cont. 16 17 16 16 15 15 15

Vel . 0 . 9 0  1 . 5 7 1.78 1.89 1.87 1.76 1.67
W.P. 9.s9 9 . 3 4 9 . 3 2  9 . 3 1  9 . 3 1  9 . 3 2  9 . 3 1

Depth 1 . 3 0  2 . 9 8 3 . 6 0  3 . 9 2  3 . 8 6  3 . 5 3  3 . 2 4
A r e a 12.1 27.7 3 3 . 5  3 6 . 5  3 5 . 9  3 2 . 9 30.2

KM 181 989.7 ems 7.67 l/set remaining
Cont. 6 6 7 7 7 7 6

Vel . 1 . 2 9  2 . 3 9 2 . 7 8  2 . 8 8  2 . 9 4 3.00 2.91
W.P. 12.29 11.99 11.90 11.89 11.89 11.89 11.91

Depth 1 . 6 0  4 . 0 0 5 . 0 0  5 . 2 8 5.44 5.60 5.36
A r e a 19.1 47.6 59.4 6 2 . 8  6 4 . 7  6 6 . 6  6 3 . 7

K M  1 8 2 990.2 ems 7.67 l/set remaining
C0nc. 6 6 7 7 7 7 6

Vel . 1 .33  2 .47 2 . 8 7  2 . 9 8  3 . 0 4 3 .10  3 .01
W.P. 12.29 11.99 11.90 11.89 11.89 11.89 11.91

D e p t h 1.55 3.88 4.84 5.12 5 . 2 7  5 . 4 3 5.19
A r e a 18 .5  46 .1 5 7 . 6  6 0 . 8  6 2 . 7  6 4 . 5 61.7

K M  383 990.7 ems
Cone  .

7.67 l/set remaining
6 6 7 7 7 7 6

Vel . 1.33 2.47 2.87 2.98 3.04 3.10 3.01

18 18 2(j 2 2
2.00 1.53 1.90 1.17
7.87 7.86 7.86 8.15
2.36 2 .22 ” 17b. 1.08
18.5 17.5 17.1 8 .5

7. ‘3

7. ‘3

7. ‘3

7. ‘3

7 .3

7. ‘3

7 .3

9 . 3

11. ‘3

11. ‘3

1 1 . ‘3

17 18 ‘2 (j .-.a  .-,

2.03 1.95 1.92 1.;;
7.87 7.87 7.87 8.17
2.38 2.24 2.19 1.08
18.7 17.6 17.2 8 .5

17 18 2 (5

2.05 1.97 1.94
2 -2

1.1’3
7.88 7.88 7.88 8 .18
2.39 2.26 2. 20 1.09
18.9 17.8 17.4 8 . 6

17 18 1’3 22
2.07 1.99 1.96 1.20
7.89 7.89 7.89 8.19
2.41 2.28 2.22 1.10
19.0 18.0 17.5 8 . 7

16 17 19 21
2.09 2.01 1.97 1.21
7.90 7.90 7.90 8 .20
2.43 2.30 2.24 1.10
19.2 18.1 17.7 .8.7

16 17 18
2.11 2.03 1. ‘39
7.91 7.91 7.91
2.45 2.31 2.25
19.4 18.3 17.8

21
--I1 2

8%
1.11
8 . 8

16 17 18 21
2.12 2.05 2.01 1 .23
7.92 7.92 7.92 8 .23
2.47 2.33 2.27 1.12
19.5 18.5 18.0 8 . 8

16 16
1.60 1.52
9.31 9.31
3.05 2.83
28.4 26.4

18
1 33r.bJ
9.32
2.47
23.0

19
0.82
9 .52
1.12
10.4

5
2.33

12.09
3.89
46.3

4
1 ‘ 6

ll:;,
2.09
24.8

3 3
0. ‘39 0.46

11.91 11.‘31
1 .04 0 .32
12.3 3 . 3

5 4 3 3
2.41 1.61 1.02 0.48

12.09 11.96 11.91 11.‘31
3.77 2.02 1.01 0.31
44.8 24.1 1 2 . (3 3 .7

5 4 3 3
2 . 4 1 1 _f.? t . iJ 3 0. i18



AS-102 ---- _-.- _. _
W.F. 12.~9 11.99  11.9(:,  1 1 . 8 9  1 1 . 8 3  1 1 . 8 3  ll.‘jl  12.0’3  11.‘36 ll.?l  11..‘31

Depth 1.55 3 . 8 8  4 . 8 4  5 . 1 2  5 . 2 7 5.43 5.14 3.77 2. c,z 1 . 0 1 0. 3 1
A r e a  1 8 . 5 46.1 57.6 60 . 3 6 2 . 7  6 4 . 5 61.7 +I.‘3 24.1 12.0 3.7

KM 184 991.2 ems 7.67 l/set remaining
Cone . 6 6 7 7 7 7 6 5 4 3 3 1 1 . 3

Vel . 1 .33  2 .47 2.87 2.98 3.04 3.10 3.01 2.41 1.62 1.02 0.48
W.P. 12.29  11.9’3 11.90  11 .83  11 .89  11 .89  1 1 . 9 1  12.09  11.96 11.91 11.131

Depth 1.56 3 . 8 8  4 . 8 4  5 . 1 2 5.27 5.43 5.19 3 . 7 7  2 . 0 2 1 .a1 0.31
Area 18.5 46.1 57.6 60.9 62.7 6 4 . 6  6 1 . 7 44. *3 24.1 12.0 3.7

KM 185 441.7 ems 7.67 l/set remaining
Cone  . 5 s 6 7 7 8 7 7 6 6 6 16.8

Vel . 0.68 1.29 1.69 1 . 8 8  1 . 8 5 1.82 1.78 1 . 6 9  1 . 5 9 1.49 0.90
W.P. 16.9s 16.89 16.90 16.85 16.85 16.85 16.85 16.85 16.85 16.85 17.10

Depth 1 .07  2 .81 4 . 2 6  ‘5.00 4 . 8 8  4 . 7 6  4 . 5 8  4 . 2 5 3.87 3 . 4 9  1 . 6 5
Area 18.1 47.4 7 1 . 8  8 4 . 2 82.1 80.2 7 7 . 1  7 1 . 5 65.2 58.9 27.9

KM 186 993.8 dms 7.67 l/set remaining
Cone . 5 5 6 7 8 8 8 7 6 6 S 16.8

Vel . 0.77 1.46 1 . 9 2  2 . 1 3 2 . 1 0  2 . 0 7  2 . 0 1 1.92 1.80 1.69 1 l 02
W.P. 16.96 16.89 16.91 16.85 16.85 16.85 16.85 16.85 16.85 16.85 17.10

Depth 0 . 9 5  2 . 4 9  3 . 7 7  4 . 4 3  4 . 3 2 4 . 2 2  4 . 0 6  3 . 7 6 3.43 3 . 1 0  1 . 4 7
AY ea 1 6 . 0  4 2 . 0  6 3 . 6  7 4 . 6 72.8 71.1 6 8 . 4  6 3 . 4 5 7 . 7  5 2 . 2  2 4 . 7

KM 187 99S.8 ems 7.67 l/see remaining
Cont. 5 5 6 7 8 8 8 7 6 6 5 16.9

Vel . 0 . 7 8  1 . 4 6  1 . 9 2  2 . 1 3 2.10 2.07 2 . 0 2  1 . 9 2 1.80 1.69 1.02
W.P. 16.96 16.89 16.91 16.85 16.85 16.85 16.aS 16.85 16.85 16.85 17.11

Depth 0 . 9 5  2 . 4 9  3 . 7 8  4 . 4 3 4 . 3 2  4 . 2 2  4 . 0 6 3.76 3 . 4 3  3 . 1 0 1.47
Area 1 6 . 0  4 2 . 0  6 3 . 6  7 4 . 6  7 2 . 8  7 1 . 1 6 8 . 4  6 3 . 4  5 7 . 8  5 2 . 2 24.7

KM 188 997.9 ems 7.67 l/set remaining
Cone . 5 S 6 7 7 8 8 7 6 6 5 16.9
Vel . 0.78 1.46 1 . 9 2  2 . 1 4  2 . 1 0  2 . 0 7  2 . 0 2 1.92 1.81 1.69 1.02
W.P. 16.96 16.90 16.91 16.85 16.85 16.85 16.86 16.86 16.86 16.86 17.11

Depth 0 . 9 5  2 . 4 9  3 . 7 8  4 . 4 3  4 . 3 3 4 . 2 2  4 . 0 6  3 . 7 7  3 . 4 3  3 . 1 0 1.47
Area 16.1 4 2 . 0  6 3 . 7  7 4 . 7  7 2 . 9  7 1 . 2  6 8 . S  6 3 . S 57.9 52.3 24 .7

KM 189 1000.0 ems 7.67 1 /set remaining
Cont. 5 S 6 7 7 8 8 7 6 6 5 16.9

Vel . 0 .78 1.46 1 . 9 2  2 . 1 4  2 . 1 1 2 . 0 7  2 . 0 2  1 . 9 2 1.81 1.69 1.03
W.P. 16.96 16.90 16.91 16.86 16.86 16.86 16.86 16.86 16.86 16.86 17.11

Depth 0 . 9 5  2 . 5 0  3 . 7 8  4 . 4 3 4 . 3 3  4 . 2 3  4 . 0 7 3.77 3.44 3 .10 1.47
Area 16.1 42.1 6 3 . 7  7 4 . 7 73.0 7 1 . 3  6 8 . 9 63.6 57.9 5 2 . 3  2 4 . 8

KM 190 1002.1 ems 7.67 l/set remaining
Cone . S S 6 7 7 8 8 7 6 6 5 16.9

Vel . 0 . 7 8  1 . 4 7 1 . 9 2  2 . 1 4  2 . 1 1 2 . 0 8  2 . 0 2 1.93 1.81 1.69 1.03
W.P. 16.97 16.90 16.32 16.86 16.86 16.86 16.86 16.86 16.86 16.86 1 7 . 1 1

D e p t h  0.9’5 2 . 5 0  3 . 7 8  4 . 4 4  4 . 3 3  4 . 2 3  4 . 0 7 3 . 7 7  3 . 4 4  3 . 1 1 1.47
Area 16.1 42.1 6 3 . 7  7 4 . 8  7 3 . 0  7 1 . 3  6 8 . 6  6 3 . 6  5 8 . 0  5 2 . 4  2 4 . 8

KM 191 1004.1 ems 7.67 l/set remaining
Cont. J 3 6 7 7 8 8 7 . 6 6 S 16.9

Vel . 0 . 7 8  1 . 4 7 1 . 9 3  2 . 1 4  2 . 1 1 2 . 0 8  2 . 0 3 1.93 1.81 1 . 7 0  1 . 0 3
W.P. 16.97 16.90 16.92 16.86 16.86 16.86 16.86 16.86 16.86 16.86 17.12

Depth 0 . 9 5  2.SO 3 . 7 8  4 . 4 4  4 . 3 3 4 . 2 3  4 . 0 7  3 . 7 8  3 . 4 4 3.11 1.47
Area 16.1 4 2 . 1  6 3 . 8  7 4 . 9  7 3 . 1 7 1 . 4  6 8 . 6  6 3 . 7 58.0 52.4 24.8

KM 192 1006.2 ems 7.67 1 /set remaining
Cont. 5 5 6 7 7 8 8 7 6 6 5  16.13

Vel . 0. 78 1.47 1.93 2.15 2.11 2 . 0 8  2 . 0 3  1 . 9 3  1 . 8 2 1 . 7 0  1 . 0 3
W.P. 16.97 16.90 16.92 16.86 16.86 16.86 16.86 16.87 16.87 16.87 17.12

Depth 0 . 9 6  2 . 5 0  3 . 7 8  4 . 4 4  4 . 3 4  4 . 2 4 4.07 3.78 3.44 3.11 1.47
Area 16.1 42.1 6 3 . 8  7 4 . 9 73.1 7 1 . 4  6 8 . 7  6 3 . 7 58.1 52.5 24. ‘3

KM 193 lOU8.3 ems 7.67 l/set remaining
LQnc . 5 S 6 7 7 8 8 7 6 6 5 lE,.‘3

Vel . 0 .78 1 . 4 7  1 . 9 3  2.lS 2 . 1 2  2 . 0 8 2.03 1.93 1.82 1.70 1.03
W.F. 16.97  16.91 16.92 16.86 16.87 16.86 16.87 16.87 16.87 16.87 17.12

Depth 0 . 9 6  2 . 5 0  3 . 7 9  4 . 4 5 4.34 4.24 4.08 3.78 3.45 3.12 1.48
Area 16.1 4 2 . 2  6 3 . 8 75.0 73.2 7 1 . 5  6 8 . 7  6 3 . 8 58.1 52 .5 24. ‘3

K M  1 9 4 1 0 1 0 . 3  ems 7 . 6 7  l/set r e m a i n i n g
Con,:. 5 5 6 7 7 8 8 7 6 6 5 16:s

Vel . 0.70 1.47 1 . 9 3  2 . 1 5 2.12 2.04 2.03 1 . 9 4  1 . 8 2 1.70 1 . 03



A8403

W.P. 16.9~ 16.91 16.93  16.87 16.87 16.87 10.87 16.97 16.87 16.87 17.1,::
Dep t 11 0. ‘316 2 . !3..~ 3.79 4.4s 4 .d“4 4.20 4. 00 3 . 7 9  3 . 4 5 3.11 1.48
Area 16.1 42.2 63.9 75.0 7 3 . 2  7 1 . 5 68.8 63.R 58. % 52.6 Z4.“j

KM 1% 1012.4 cm5 7 .67  l/set  r e m a i n i n g
Cont. 6 6 6 7 7 6 6 c 5 4 4 12.3

Vel . 1.00 2.01 ‘1s 62 2.78 2.58 7 ‘0 1.88 1.6; 1.45 1 “1 0.68
W.P. 12.70  12.61 1;:41 12.33 12.37 1$:52  12.34 12.34 12.34 12:;4 12.44

Depth 1 .63  4 .69 6.91 7.50 6 . 7 1  5 . 3 1 4 . 1 6  3 . 4 7 2.80 2. 12 0. 89
Area 20.1 57.8 85.1 92.4 02.7 65.4 51.2 4 2 . 8  3 4 . 5 26.2 11.0

KM 196 1013.3 ems 7.67 l/set  r e m a i n i n g
Cone . 6 6 6 7 7 6 6 5 4 4 4 12.3

Vel . 1 .06  2 .13 2.77 2 . 9 4  2 . 7 3 2.33 1.49 1 .77  1 .54 1.28 0 . 7 2
W.P. 12.71 12.61 12.41 12.33 12.37 12.42 12.34 12.34 12.34 12.34 12.44

Depth 1 .55  4 .44 6 . 5 4  7 . 1 0  6 . 3 6 5.03 3.94 3.29 2.65 2.01 0. 85
Area 19.1 5 4 . 7  8 0 . 6  8 7 . 5 7 8 . 3  6 1 . 9 48.5 4 0 . 5  3 2 . 6 24.8 1 0 . 4

KM 197 1014.3 ems 7.67 l/set remaining
Cone . 6 6 6 7 7 6 6 5 4 4 4 12.3

Vel . 1.06 2.13 2 . 7 7  2 . 9 4  2 . 7 3  2 . 3 3 1.99 1 . 7 7  1 . 5 4  1 . 2 8 0.72
W.P. 12.71 12.62 12.41 12.33 12.38 12.42 12.34 12.34 12.34 12.34 12.44

Depth 1 . 5 5  4 . 4 4  6 . 5 4  7 . 1 0 6 . 3 6  5 . 0 3 3.94 3.29 2.65 2.01 0. 85
Area 19.1 5 4 . 8  8 0 . 6  8 7 . 6  7 8 . 4  6 2 . 0  4 8 . 5  4 0 . 6  3 2 . 7  2 4 . 8 10.5

KM 198 1015.2 ems 7.67 l/set remaining
Cont. 6 6 6 7 7 6 6 5 4 4 4 12.3

Vel . 1.06 2 . 1 3  2 . 7 7 2 . 9 4  2 . 7 3 2.33 1.99 1 . 7 7  1 . 5 4  1 . 2 9  0 . 7 3
W.P. 12.71 12.62 12.42 12.33 12.38 12.42 12.34 12.34 12.34 12.34 12.44

Depth 1 . 5 5  4 . 4 4  6 . 5 4  7 . 1 1  6 . 3 6 5.03 3.94 3 . 2 9  2 . 6 5 2.01 0.85
Area 19.1 54.8 8 0 . 6  8 7 . 6  7 8 . 4  6 2 . 0  4 8 . 5 4 0 . 6  3 2 . 7 24.8 10.5

KM 199 1016.1 ems 7.67 l/set remaining
Cont. 6 6 6 7 7 6 6 5 4 4 4 12.3

Vel . 1 . 0 6  2 . 1 3 2.77 2 . 9 4  2 . 7 3 2.33 2.00 1 . 7 7  1 . 5 4  1 . 2 9  0 . 7 3
W.P. 12.71 12.62 12.42 12.33 12.38 12.42 12.34 12.34 12.34 12.34 12.44

Depth 1 . 5 5  4 . 4 4  6 . 5 4  7 . 1 1  6 . 3 6 5.03 3 . 9 4  3 . 2 9  2 . 6 5 2.02 0.85
Area 19.1 5 4 . 8  8 0 . 6  8 7 . 6  7 8 . 4  6 2 . 0  4 8 . 6  4 0 . 6  3 2 . 7 2 4 . 8  1 0 . 5

KM 200 1017.0 ems 7.66 l/set remaining
Cont. 6 7 7 7 8 7 6 6 5 5 4 16.9

Vel . 1 . 2 4  2 . 0 5  2 . 0 7  2 . 0 1 1.95 1.87 1.73 1.51 1.44 1.39 0.81
W.P. 17.47 16.94 16.94 16.94 16.94 16.94 16.95 16.95 16.94 16.95 17.08

Depth 2 . 2 9  4 . 7 7  4 . 8 2  4 . 6 2  4 . 4 2  4 . 1 6 3 . 7 0  2 . 9 9  2 . 7 7 2.65 1.17
Area 3 8 . 8  8 0 . 7  8 1 . 7  7 8 . 2  7 4 . 9  7 0 . 9 6 2 . 6  5 0 . 6  4 6 . 9  4 4 . 9 19.9

KM 201 1019.8 ems 7.66 l/set remaining
Cont. 7 7 7 7 7 7 6 6 5 5 5 16.9
Vel . 1.18 1.94 1.96 1 . 9 0  1 . 8 5 1.78 1.64 1 . 4 3  1 . 3 6  1 . 3 2  0 . 7 7
W.P. 17.47 16.94 16.94 16.94 16.94 16.94 16.95 16.95 16.94 16.95 17.08

Depth 2 . 4 2  5 . 0 4  5 . 1 0  4 . 8 8  4 . 6 7  4 . 4 0 3.91 3 . 1 6  2 . 9 3  2 . 8 0 1.24
Area 41.1 8 5 . 4  8 6 . 4  8 2 . 7  7 9 . 2  74.5 6 6 . 2  53.5 4 ’ 3 . 6  4 7 . 5  2 1 . 1

KM 202 1022.6 ems 7.66 l/set remaining
Cone . 7 7 7 7 7 7 6 6 5 5 S 16.9

Ve l . 1 . 1 8  1 . 9 5  1 . 9 6  1 . 9 1 1.85 1.78 1.65 1 .43  1 .36 1 . 3 2  0 . 7 7
W.P. 17.47 16.94 16.94 16.94 16.94 16.94 16.95 16.95 16.94 16.95 17.08

Depth 2 . 4 3  5 . 0 4  5 . 1 1 4 . 8 9  4 . 6 8  4 . 4 0 3 . 9 1  3 . 1 6  2 . 9 4 2 . 8 1  1 . 2 5
Area 41.1 8 5 . 4  8 6 . 5 8 2 . 8  7 9 . 3  7 4 . 6  6 6 . 3  5 3 . 6  4 9 . 7 47.6 21.1

KM 203 1025.4 ems 7.66 llsec remaining
Cont. 7 7 7 7 7 7 6 6 5

Vel  .
5 5 16.9

1.18 1.95 1.96 1 . 9 1  1 . 8 5 1 . 7 8  1 . 6 5 1.43 1 . 3 7  1 . 3 3 0. 77
W.P. 17.48 16.94 16.94 16.94 16.94 16.94 16.9=

Depth
J 16.96 16.94 16.95 17.08

2.43 5.05 5.11 4 . 8 9  4 . 6 8  4 . 4 1 3.92 3.17 2.94 2 . 8 1  1 . 2 5
Area 41.1 8 5 . 5  8 6 . 6  8 2 . 9  7 9 . 3  7 4 . 7  6 6 . 4 53.6 49.8 47.6

KM 204
21.1

1028.2 ems 7.66 l/set remaining
Cone . 7 7 7 7 7 7 6 6 5 5 5  16.‘3

Vel . 1 .18  1 .95 1.97 1.91 1.86 1 . 7 8  1 . 6 5 1 . 4 4  1 . 3 7  1 . 3 3  0 . 7 8
W.P. 17.48 16.94 16.94 16.94 16.94 16.94 16.95 16.96 16.94 16.95 17.08

Depth 2 . 4 3  5 . 0 5 5.11 4.90 4.69 4 . 4 1  3 . 9 2 3.17 2.94 2 .82  1 . 2 5
Area 4 1 . 2  8 5 . 6  8 6 . 6  8 2 . 9  7 9 . 4  7 4 . 8  6 6 . 5 53.7 49. ‘3 47.7

KM 205
21.2

1030.9 ems 7.66 l/set remaining
Cunc . 7 7 7 7 7 7 6 6

Ve l . ’ 1.95
5

1.18
5 16.‘3

1.97 1.91 1.86 1 .79  1 .65 1 . 4 4  1 . 3 7  I_?: iI.7R



A8-104
W.F. 17.48 16.94 16.34 16.94  1 6 . 9 4  16.94 16:X5 16.96  16.94 161’351 7 . w;

Dep t h 2.43 5.06 S. 12 4. 90 4. 64 4.42 3.93 3.18 L. ‘35 ‘.I 82 1.25

A r e a  4 1 . 2 8 5 . 6  8 6 . 7  8 3 . 0  7’3.5 7 4 . 8  6 6 . 5 53.8 St:1 . (:I ii.8 21.2
KM zi,E, 1033. 7 ems 7 . 6 6  l/s;ec  remdining

Cana: . 7 7 7 7 7 7 6 6 5 5 5 16.9
Vel . 1.18 1.96 1 . 9 7  1 . 9 2 1.86 1.79 1.66 1 . 4 4  1 . 3 7  1 . 3 3 0. 78
W.P. 17.48  16.94  16.94  16.94 16.94 16.‘34 16 .95  16 .96  16 .94  16 .35  17.09

Depth 2.43 5.06 5.12 4.91 4.70 4.42 rrr3. 9v.J 3.18 2.35 2 . 8 3  1.25
Area 41.2 8 5 . 7  8 6 . 8  8 3 . 1 79.6 74.9 6 6 . 6  5 3 . 9 50 . (3 47.3 21.3

KM 207 1036. S ems 7.66 l/set remaining
Conc . 6 7 7 7 7 7 6 6 S 5 5 16:3

Vel . 1.19 1.96 1 . 9 7  1 . 9 2 1.87 1.79 1.66 1 . 4 4  1 . 3 8  1 . 3 4 0. 78
W.F. 17.48 16.95 16.94 16.94 16.94 16.94 16.95 16.96 16.95 16.95 17.09

Depth 2.44 5 .06  5 . 1 3 4.91 4.70 4.43 3.94 3.19 2.96 2 . 8 3  1 . 2 6
Area 4 1 . 3  8 5 . 8  8 6 . 9  8 3 . 2 79.7 7 5 . 0  6 6 . 7 SJ . (3 50.1 48.0 21.3

KM 208 1039.3 ems 7.66 l/set remaining
Cont. 6 7 7 7 7 7 6 6 5 S 5  16.13

Vel . 1.19 1.96 1.98 1.92 1.87 1.80 1.66 1.4s 1 . 3 8  1 . 3 4  0 . 7 8
W.F. 17.48 16.95  16.94 16.94 16.94 16.95 16.9s 16.96 16.95 16.135 17.0’3

Depth 2.44 5.07 5 . 1 3  4 . 9 2  4 . 7 1  4 . 4 3 3.94 3 . 1 9  2 . 9 6 2 . 8 4  1 . 2 6
Area 4 1 . 3  8 5 . 9  8 7 . 0  8 3 . 3 79.7 7s. 1 6 6 . 8  5 4 . 0  5 0 . 2 48.0 21.3

KM 209 1042. 1 ems 7.66 l/set remaining
Cone . 6 6 6 7 7 8 7 6 5 S 4 16.9

Vel . 1.19 1 . 9 3  2 . 0 0  2 . 0 8  2 . 1 2 2 . 1 4  2 . 1 7 2.20 1 . 9 9  1.51 0.78
W.P. 17.27 16.94 16.94 16.94 16.94 16.94 16.94 16.94 16.99 16.99 17.03

Depth 1 . 6 6  3 . 3 9  3 . 5 7  3 . 7 9  3 . 9 1 3 . 9 7  4 . 0 6  4 . 1 5 3.57 2.34 0.86
Area 2 8 . 2  5 7 . 4  6 0 . 6  6 4 . 2  6 6 . 3  6 7 . 3  6 8 . 8  7 0 . 2  6 0 . S 3 9 . 6  1 4 . 5

KM 210 1044.9 ems 7.66 l/set remaining
Cont. 6 6 7 7 7 7 6 6 5 5 5 16.1

Vel . 1.24 2 . 0 3  2 . 1 4  2 . 0 9  2 . 0 4 1.95 1 . 7 8  1 . 5 4  1 . 5 1 1 . 4 9  0 . 8 6
W.F. 16.65 16.07 16.06 16.06 16.06 16.07 16.08 16.08 16.07 16.08 16.25

Depth 2 . 2 8  4 . 8 6  5 . 0 4  4 . 8 5  4 . 6 6  4 . 3 7 3.81 3 . 0 6  2 . 9 7 2 . 9 1  1 . 2 8
Area 36.7 78.1 81.0 77.9 74.9 70.1 61.2 49.2 47.7 46.7 20. ‘5

KM 211 1047.7 ems 7.66 l/set remaining
ccrnc. 6 7 7 7 7 7 6 6 5 5 4 20.6

Vel . 1 . 3 4  2 . 1 1  2 . 0 5 1.97 1.86 1 . 8 0  1 . 7 7  1 . 6 8  1 . 5 1 1 . 3 2  0 . 7 8
W.F. 21.04 20.60 20.60 20.60 20.60 20.60 20.60 20.60 20.60 20.60 20.68

Depth 2 . 1 4  4 . 1 5 3 . 9 9  3 . 7 7  3 . 4 4  3 . 2 7 3.19 2.94 2.50 2.09 0.92
Area 4 4 . 0  85.5 8 2 . 2  7 7 . 6  7 0 . 9  6 7 . 3  6 5 . 7  6 0 . 6  5 1 . 4  4 2 . 2 19 . (3

KM 212 1050.5 ems 7.66 l/set remaining
Cont. S 6 6 7 7 7 7 6 5 9 4 13.7

Vel . 1 .16  2 .15 2 . 5 6  2 . 7 3 2 . 7 4  2 . 6 1 2 . 3 9  2 . 2 0 2 . 0 6  1 . 7 5  0 . 9 5
W . F . 13.97 13.75 13.69 13.67 13.67 13.68 13.68 13.67 13.67 13.71 13.83

Depth 1 .36 3 . 4 2  4 . 4 4  4 . 8 9  4 . 9 4  4 . 5 8  4 . 0 1 3.53 3.19 2.51 0.99
Area 1 8 . 6  4 6 . 7  6 0 . 6  6 6 . 9  6 7 . 5 6 2 . 6  54.‘3 4 8 . 3  4 3 . 6  3 4 . 2  1 3 . 6

KM 213 1053.2 ems 7.66 l/set remaining
Csnc. 5 6 6 7 7 7 7 6 5 5 4 13.7

Vel . 1 . 1 0  2 . 0 3  2 . 4 2  2 . 5 8  2 . 6 0  2 . 4 7  2 . 2 7  2 . 0 8  1.95 1 . 6 6  0 . 9 0
W.F. 13.97 13.75 13.69 13.67 13.67 13.68 13.69 13.68 13.67 13.71 13.83

Depth 1 . 4 4  3 . 6 2  4 . 7 0 5.18 5 . 2 2  4 . 8 5  4 . 2 5  3 . 7 4 3.38 2.66 1.05
A r e a 1 9 . 7  4 9 . 5  6 4 . 2  7 0 . 8  7 1 . 4  6 6 . 3 58.1 51.1 4 6 . 2  3 6 . 3 14.4

K M  2 1 4 1 0 5 6 . 0  ems 7 . 6 6  l/set r e m a i n i n g
Cone . 5 6 6 7 7 7 7 6 9 5 4 13.7
Vel. 1 .10  2 .03 2 . 4 2  2 . 5 8 2.60 2.47 2. 2 7 2 . 0 9  1 . 9 5 1 . 6 6  0 . 9 0
W.P. 13.97  13.75 13.69 13.67 13.67 13.68 13.6’3 13.68 13.68 13.71 13.83

Depth 1.44 3.63 4 .70 5.18 5.23 4 . 8 6  4 . 2 6 3.7S 3.39 2.66 1.06
A r e a 1 ’ 3 . 7  4 9 . 6  6 4 . 3 70.‘3 7 1 . 5 6 6 . 4 5 8 . 2 51.2 4 6 . 3 3 6 . 4  1 4 . 5

k;M 215 1058.8 ems 7.66 l/set remaining
5 one . 6 6 7 7 7 7 6 6 S 5 4 16.03

Vel. 1.32 2 . 1 8  2 . 2 0 2.14 2.08 2 . 0 0  1 . 8 ’ 3  1 . 6 2  1.54 1 . 5 0 0. 87
W.F’. 17.50 16.95 16.93 16.95 16.95 16.95 16.96 16.96 16:3S 16.96 17. lo

Depth ‘22. L 4.62 4 . 6 9  4 . 4 9 4 . 3 0  4 . 0 5 3.60 2.92 2.72 2.60 1.16
A r e a 3 7 . 7  7 8 . 4 7 9 . 4 7 6 . 1 7 2 . 9 6 8 . 6  6 1 . 1  4 9 . 5 46 . 0 44.1 19.6

KM 216 1062.1 ems 7.66 l/set remaining
Cons . 6 6 7 7 7 7 6 6 S 5 4 16.3

Vel . 1.36 2 . 2 4  2 . 2 6  2.X) 2.14 2. OS 1 . “Jo 1 . 6 6  1 . 5 8  1 . 5 4 CI . g’J0



A8405

W.P. 17.5(;) 16.95 16.95 16.‘35 16:jS 16.‘35 16.?6
4 . 3 3  4.20 3 . 3 6  3.52 1;:;;

16.‘jg 1:.“6 17. 10
Depth 2.17 4.52 4.58 L. 66‘-’ ’i. ‘4 d 1.12

A r e a 36.8 76.6 77.6 7 4 . 3  71.2 6 7 . 1  5 ’ 3 . 7  4 8 . 4 45 . 0 43.1 1’3  . L
KM 217 1065.4 ems 7.66 l/set remaining

CrJnc  . 6 6 7 7 7 7 6 6 5 4 4 1 7 . 0
V e l . 1 .36 2 . 2 4 2 . 2 6 2.20  2 . 1 4  2 . 0 6  1 . 9 1  1 . 6 6 1 . 5 8 1 .54 0 . 30
W.P. 17.50 16.3~ 16.95 16.35  16 .35  16.95  1 6 . 3 6  1 6 . 3 7 16.‘S5 16.96 17.10

Depth 2.17 4.52 4.58 4 . 3 9  4.21 3 . 9 6  3 . 5 3  2 . 8 6 2.66 6.55 “I 1.13
A r e a 3 6 . 8 7 6 . 7 7 7 . 7 7 4 . 4  7 1 . 3  6 7 . 2  5 ’ 3 . 8  4 8 . 5 45.1 4 3 . 2 13 .2

KM 218 1068.7 ems 7.66 l/set remaining
Cone . 6 6 7 7 7 7 6 5 5 4 4 1 7 . 0

Vel . 1.36 2.25 2.27 2.21 2.14 2.06 1.91 1.66 1.59 1.54 0. 90
W.P. 17.50 16.96 16.95 16.95 16.95 16.95 16.96 16.97 16.96 16.96 17. 10

Depth 2.18 4.53 4.99 4 . 4 0  4 . 2 1  3 . 9 7  3 . 5 3  2 . 8 7 2.67 -’ L.55 1 .14
Area 36.9 76.7 77.8 7 4 . 5  7 1 . 4  6 7 . 3  5 9 . 3  4 8 . 6 45.2 43.3 19.3

KM 219 1072.1 ems 7.66 l/see remaining
Cone  . 6 6 7 7 7 7 6 5 5 4 4 17 . 0

Vel . 1.36 2.25 2.27 2 . 2 1  2 . 1 5  2 . 0 7  1 . 9 1  1 . 6 7 1.59 1.55 0.90
W.P. 17.50 16.36 16.95 16.95 16.35 16.96 16.36 16.37 16.96 16.96 17.10

Depth 2.18 4.53 4.59 4 . 4 0  4 . 2 2  3 . 3 7  3.5 4  2 . 8 7 2.67 2.56 1.14
Area 36.9 76.8 77.9 7 4 . 6  7 1 . 5  6 7 . 3  6 0 . 0  4 8 . 7 45.3 43.4 13.3

KM 220 1075.4 ems 7.66 l/see remaining
Cone  . 6 6 7 7 7 6 5 4 4 3 3 27.4

Vel . 0.57 0.38 1.06 1 . 0 4  0 . 9 6  0 . 8 4  0 . 7 2  0 . 6 9 0.63 0. 46 0.21
W.P. 27.78 27.40 27.38 27.39 27.39 27.41 27.39-27.38 27.33 27.41 27.40

Depth 3.24 7.17 8.07 7 . 8 5  7 . 0 0  5 . 7 1  4 . 5 3  4 . 1 9 3.69 2.31 0.69
Area 88.7 196.2 221.1 214.9 191.8 156.4 124.0 114.3 101.0 63 .2 18.9

KM 221 1078.7 ems 7.66 1 /set remaining
Cont. 5 6 7 7 7 6 5 4 3 3 3 27.4

Vel . 0 .80 1.36 1.47 1 . 4 5  1 . 3 4  1 . 1 7  1 . 0 1  0 . 9 6 0.88 0.65 0.30
W.P. 27.78 27.40 27.39 27.39 27.39 27.42 27.33 27.39 27.39 27.42 27.40

Depth 2.33 5.16 5.81 5 . 6 5  5 . 0 4  4 . 1 1  3 . 2 6  3 . 0 2 2.66 1.66 0.50
Area 63.9 141.3 159.2 154.7 138.1 112.6 89.4 82.8 72.8 45.6 13.7

KM 222 1082.0 ems 7.66 l/oec  remaining
Cone . 5 6 7 7 7 6 5 4 3 3 3 27.4

Vel . 0.80 1.36 1.48 1 . 4 5  1 . 3 4  1 . 1 8  1 . 0 1  0 . 9 6 0.88 0.65 0.30
W.P. 27.78 27.41 27.39 27.40 27.39 27.42 27.33 27.39 27.40 27.42 27.41

Depth 2.33 5.17 5.82 5 . 6 6  5 . 0 5  4 . 1 2  3 . 2 7  3 . 0 3 2.66 1.67 0.50
Area 63.9 141.5 159.4 154.9 138.3 112.8 89.5 83.0 73.0 49.7 13.7

KM 223 1085.4 ems 7.66 l/set remaining
Cone . 5 6 7 7 7 6 5 4 3 3 3 27.4

Vel . 0 .80 1.37 1.48 1 . 4 5  1 . 3 5  1 . 1 8  1 . 0 1  0 . 9 6 0.89 0.65 0.30
W.P. 27.79 27.41 27.39 27.40 27.40 27.42 27.40 27.39 27.40 27.42 27.41

Depth 2.34 5.17 5 .83 1 5 . 6 6  5 . 0 5  4 . 1 2  3 . 2 7  3 . 0 3 2.67 1.67 0.50
Area 64.0 141.7 159.6 153.1 138 .4  113 .0  89 .7  83 .1 73.2 45.3 13.8

KM 224 1 0 8 8 . 7 ems 7 . 6 6  l/set r e m a i n i n g
Cone . 5 6 7 7 7 6 5 4 3 3 3 27.4

Vel . 0.81 1.37 1.48 1 . 4 5  1 . 3 5  1 . 1 8  1 . 0 1 0.97 0.83 0.65 0.30
W.P. 2 7 . 7 9 2 7 . 4 1 2 7 . 4 0 2 7 . 4 0  2 7 . 4 0  2 7 . 4 3 2 7 . 4 0  2 7 . 4 0 2 7 . 4 0 2 7 . 4 3 2 7 . 4 1

Depth 2 . 3 4 5 . 1 8 5 . 8 3 5 . 6 7  5 . 0 6  4 . 1 3  3 . 2 8  3 . 0 4 2 . 6 8 1 . 6 8 0 . 5 1
Area 64.1 141.9 159.7 155.3 138.6 113.1 89.3 83.3 73.3 46.0 13.3

KM 225 1092.0 ems 7.66 l/set remaining
Cont. 5 6 7 7 7 6 5 4 3 3 3 27.4

Vel . 0.81 1.37 1.48 1 .45  1 .35 1 . 1 8  1 . 0 2  0 . 9 7 0.83 0. 65 0. 30
W.P. 27.80 27.42 27.40 27.41 27.40 27.43 27.40 27.40 27.41 27.43 27.42

Depth 2.34 5.18 5.84 5 . 6 7  9 . 0 7  4 . 1 4  3 . 2 9  3 . 0 5 2.68 1.68 0.51
Area 64.2 142. 0 153.3 155.4 138 .8  113 .3  90 .0  83 .5 73.5 46.1 13.9

KM 226 1095.3 ems 7.66 l/set remaining
C’anc. S 6 7 7 7 6 5 4 3 3 3 27.4

Vel . 0.81 1.37 1.48 1 . 4 6  1 . 3 5  1 . 1 8  1 . 0 2  0 . 9 7 0.83 6.66 0. 30
W.P. 27.80 27.42 27.40 27.41 27.41 27.43 27.41 27.4~:) 27.41 27.43 ‘27.42

Depth 2.35 ‘5.19 5.84 5 . 6 8  5 . 0 7  4 . 1 4  3 . 2 9  3 . 0 5 2.6’3 1.63 0.51
Area 64.3 142.2 160.1 155.6 133 .0  113.5 ‘ 3 0 . 2  8 3 . 7 73.6

KM 227
46.3

1038.6
14.0

ems
Cont.

7.66 l/set remaining
5 6 7 7 7 46 5 3 3 3 27.4

Vel . 0.81 1.37 1.49 1.46 1.35 1.18 1 .02 0.97 0 83. C) E,E;_ 0 I?!(-\.
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W.F. 2 7 . 8 1  27.42 27.41  27.41  27.41  LT.44  L7.41  L7.*)1  27.41  L 7 . 4 4  L7.sJ.1
Depth c* 35 5.20 5.85 5.68 S. 08 4. 15 3.X) 3.06 2.63 1.63 0.51

A r e a ii.4 142.4  16tJ.3 155.9  1 3 ’ 3 . 2  1 1 3 . 7  ‘N.4 8 3 . 8  7 3 . 8  46.4 1 4 .  t
p;.j 228 1 1 0 2 . 0  ems 7 . 6 6  l/set r e m a i n i n g

Cone .
Vel.

5 6 7 7 7 6 5 4 3 3 3; CI 27.4
0.81 1.38 1.49 1.46 1.36 1. 1’3 1 .02 0.47 0. 89 0. 66 Cr.

W.P. 27.91  27.43 27.41 27.42 27.41 27 .44  27 .41  27 .41  27 .42  27 .44  27 .43
Dep t h 2.35 5.20 5.86 5.69 5.08 4.15 3.30 3.07 2.70 1.70 0.5r:

A r e a 64.5 142.6 160. S 156.0 139.3 113.8 90. 5 84 . 0 74 . 0 46.6 1-I. 1
KM 223 1 1 0 5 . 3  ems 7 . 6 6  l/set r e m a i n i n g

Ccac . 5 6 7 7 7 6 5 4 3 3 3 27.4
Vel . 0.81 1.38 1 -4’3 1.46 1.36 1.19 1 . 02 0.97  0.90 0. 66 0. 30
W.P. 2 7 . 8 1  2 7 . 4 3  2 7 . 4 1  2 7 . 4 2  2 7 . 4 2  2 7 . 4 4  2 7 . 4 1  2 7 . 4 1  2 7 . 4 2  2 7 . 4 4  2 7 . 4 3

Depth 2.36 5.21 S.86 5.69 5.09 4.16 3.3 1 3.07 2.70 1 . 70 0. 52
A r e a 6 4 . 6  1 4 2 . 7  1 6 0 . 6  1 5 6 . 1  13’3.S  1 1 3 . 9  90. 7  8 4 .  1  7 4 . 1  4 6 . 7  1 4 . 2

KM 230 1 1 0 8 . 6  ems 7 . 6 6  l/see r e m a i n i n g
Cone . 3 3 4 4 S 6 7 6 6 5 5 20.1

V e l . 0.51 0.83 0.95 1.1s 1.39 1.64 1.80 1.87 1.94 1.71 0. ?(:I
W.P. 20.15  2 0 . 0 8  2 0 . 0 9  2 0 . 1 0  2 0 . 1 1  2 0 . 1 1  2 0 . 0 8  2 0 . 0 8  2 0 . 0 8  2 0 . 2 5  20.49

Depth 0.85 1.78 2.18 2.93 3.92 5.02 5.78 6.14 6.49 9.41 2.05
A r e a 1 7 . 0  3 5 . 6  4 3 . 8  5 8 . 8  7 8 . 7  1 0 0 . 8  1 1 6 . 1  1 2 3 . 3  1 3 0 . 2  1 0 8 . 6  4 1 . 2

KM 231 1 1 1 1 . 3  ems 7 . 6 6  l/set r e m a i n i n g
Cone . 3 3 4 4 5 6 6 6 6 5 5 ‘20.1

V e l . 0.51 0.83 0.35 1.15 1.40 1.64 1.80 1.88 1.95 1.72 0.90
W.P. 2 0 . 1 5  2 0 . 0 8  2 0 . 0 9  2 0 . 1 0  2 0 . 1 1  2 0 . 1 1  20.09 2 0 . 0 8  2 0 . 0 8  2 0 . 2 5  2 0 . 5 0

Depth 0.8’; 1.78 2.18 2.93 3.92 5.02 5.79 6.14 6.49 5.41 2.06
A r e a 1 7 . 1  3 5 . 7  4 3 . 9  5 8 . 9  7 8 . 8  1 0 0 . 9  1 1 6 . 2  1 2 3 . 4  1 3 0 . 3  1 0 8 . 7  4 1 . 3

KM 232 1 1 1 5 . 2  ems 7 . 6 6  l/set r e m a i n i n g
Cone . 3 3 4 4 S 6 6 6 6 S s 20.1

V e l . O.Sl  0.83 0.95 1.16 1.40 1.65 1.81 1.88 1.95 1.72 0.90
W.P. 2 0 . 1 5  2 0 . 0 8  2 0 . 0 9  2 0 . 1 0  2 0 . 1 1  2 0 . 1 1  2 0 . 0 9  2 0 . 0 8  2 0 . 0 9  2 0 . 2 5  2 0 . 5 0

Depth 0.85 1.79 2.19 2.94 3.93 S.03 5.79 6.15 6.50 5.42 2. 06
A r e a 1 7 . 1  3 5 . 8  4 4 . 0  53.0 7 8 . 9  1 0 1 . 0  1 1 6 . 3  1 2 3 . 5  1 3 0 . 4  1 0 8 . 7  4 1 . 3

KM 233 1 1 1 8 . 6  ems 7 . 6 6  l/set r e m a i n i n g
Cont. 3 3 4 4 S 6 6 6 6 S S ‘20.1

Vel . 0.51 0.84 0.96 1.16 1.40 I.65 1.81 1.88 1.9s 1.72 0.90
W.P. 2 0 . 1 5  2 0 . 0 8  2 0 . 0 9  2 0 . 1 0  2 0 . 1 1  2 0 . 1 1  2 0 . 0 9  2 0 . 0 8  2 0 . 0 9  2 0 . 2 5  2 0 . 5 0

Depth 0.86 1.79 2.19 2.94 3.93 s. 03 5.80 6.15 6.50 5.42 2.06
A r e a 1 7 . 2  3 5 . 3  4 4 . 1  5 9 . 1  7 9 . 0  1 0 1 . 1  1 1 6 . 4  1 2 3 . 6  1 3 0 . 5  1 0 8 . 8  4 1 . 3

K M  2 3 4 1 1 2 1 . 9  ems 7 . 6 6  l/set r e m a i n i n g
Cont. 3 3 4 4 S 6 6 6 6 S 5 20. 1
Vel . 0.52 0.84 0.96 1.16 1.40 1.65 1.81 1.89 1.9s 1.73 0.91
W.P. 2 0 . 1 6  2 0 . 0 8  2 0 . 0 9  2 0 . 1 0  2 0 . 1 2  2 0 . 1 1  2 0 . 0 9  2 0 . 0 8  2 0 . 0 9  20.2S 2 0 . 5 0

Depth 0.86 1.79 2.20 2.95 3.94 5.04 5.80 6.16 6.51 5.42 2.06
A r e a 1 7 . 2  3 6 . 0  4 4 . 2  5 9 . 2  7 9 . 1  1 0 1 . 2  1 1 6 . 5  1 2 3 . 7  1 3 0 . 7  1 0 8 . 9 4 1 . 4

KM 23s 1 1 2 5 . 2  ems 7 . 6 6  l/set r e m a i n i n g
Cont. 3 3 3 4 S 6 6 6 6 S s 20.1

V e l . 0.52 0.84 0.96 1.16 1.41 1.6s 1.82 1.89 1.96 1 . 7 3  0 . 9 1
W.P. 2 0 . 1 6  2 0 . 0 8  2 0 . 0 9  2 0 . 1 0  2 0 . 1 2  2 0 . 1 1  2 0 . 0 9  2 0 . 0 9  2 0 . 0 9 2 0 . 2 5  2o.S(:)

Dep t h 0.86 1.80 2.20 2.9s 3.94 9.04 5.81 6.16 6.51 5.43 2.06
A r e a 1 7 . 3  3 6 . 1  4 4 . 3  5 9 . 3  7 9 . 2  1 0 1 . 3  1 1 6 . 6  1 2 3 . 8  1 3 0 . 8 1 0 9 . 0  4 1 . 4

KM 236 1 1 2 8 . 5  ems 7 . 6 6  l/set r e m a i n i n g
Cont. 3 3 3 4 s 6 6 6 6 S S 20. 1

V e l . 0.52 0.84 0.96 1.17 1.41 1.66 1.82 1.89 1 . 9 6  1 . 7 3  0 . 3 1
W.P. 20. 16 20.09 20. 10 20. 10 20.  12 20.  11 20.09 20.09  2 0 . 0 9  20.25 ~&ST.)

Depth 0.86 1.80 2. 2 1 2.96 3.9s 5.05 5.81 6.17 6.52 5.43 ‘r C16
A r e a 17.3 36.2 44.4 59.4 79.3 101.4 116.7 123.9 s;.-J1 3 0 . 9  109. 1

KM 237 1131.8 ems 7.66 l/set r e m a i n i n g
Cont. 3 3 3 4 S 6 6 6 6 S S ZO.  1

Ve l . 0 . 5 2  0 . 8 5  0 . 9 7  1 . 1 7  1 . 4 1 1.66 1.82 1.89 1.96 1.73 0.91
W.P. 20. 16 20.09 20. 10 20. 10 20. 12 20. 11 2 0 . 0 9  20.09  20. 03 2 0 .  26 2t:,. 51

Depth 0.87 1.81 2.21 2.96 3. 9S 5. OS 5.82 6.17 6.S2 5.44 3 06
A r e a 17.4 36.3 44.5 53.5 79.4 ii.5101.5 116.8 124.0 131.0 109.2

KM 230 1135. 2 ems 7.66 l/set remnlning
Cone . 3 3 3 4 5 6 6 Ed El 5 5 20 . 1

Vel . 0. 52 0. El5 0. 97 1.17 1.41 1.66 1.81  I .%(I) 1.37 1.74 0 . *q 1



~8-107

W . P . .-‘0 . 16 Zf’, . fj’3 z:(j. 1 fj z(j. 1 1 z(j. 1 Y: i?(I) . 1 2 L’C:J  . (j’3 Ifj. Cj”i L(I).  03 I’:(:)  . 26 zt:I . 5 1
Depth 0.87 1 . 8 1 -* L.&L  3.11 L. c* 97 3.46 5.06 5. 82 6.18 6.53 5 . 4 4 -’ c-17

Area 17.4 36.4 44.6 5’3.6 7’3.5 101.6 116.9 124.1 131.1 109.3 f; . 5
KM 239 1138.5 ems 7.66 l/set remaining

Cone . 3 3 3 4 5 6 6 6 6 5 5 x. 1
Vel . 0.52 0.85 0.97 1 . 1 7  1 . 4 2  1 . 6 7  1 . 8 3 1.90 1.97 1.74 0.91
W.P. 20. 16 20.09 20. 10 20. 11 20. 12 20. 12 20.09 20.0’3 20.0’3 20.26 20.51

Depth 0.87 1.82 3 L.&L  33 2 . 9 7  3 . 9 6  5 . 0 6  5 . 8 3 6.18 6.53 5.44 2.07
Area 17.5 36.5 44.7 59.7 79.6 101.7 117.0 124.2 131.2 10’3.3 41.5

KM 240 1141.8 ems 7.66 l/set remaining
Cone . 5 5 6 6 6 6 6 6 6 5 5 11.2

VeI . 1 . 0 2 2.03 2.52 2 . 5 7  2 . 5 4  2 . 5 1  2 . 4 7 2.44 2.35 1.98 1 . 05
W.P. 11.69 11.55 11.21 11.20 11.20 11.20 11.20 11.20 11.22 11.37 11.74

Depth 1.48 4.20 5.65 5 . 8 2  5 . 7 2  5 . 6 0  5 . 4 8 5.37 5.08 3.97 1.56
Area 16.6 47.0 63.3 6 5 . 2  6 4 . 1  6 2 . 7  6 1 . 4 60.2 56.9 44.5 17.4

KM 241 1148.0 ems 7.66 l/set remaining
Cont. 5 5 6 6 6 6 6 6 6 5 5 11.2

Vel . 0 .90 1.80 2.24 2 . 2 8  2 . 2 6  2 . 2 3  2 . 1 9 2.17 2.09 1.76 0.93
W.P. 11.70 11.55 11.22 11.21 11.21 11.21 11.21 11.21 11.22 11.37 11.75

Depth 1.67 4.74 6.39 6 . 5 9  6 . 4 7  6 . 3 3  6 . 2 0 6.08 9.74 4.49 1.76
Area 18.7 53.2 71.7 7 3 . 8  7 2 . 5  7 1 . 0  6 9 . 4 68.1 64.4 50.3 19.7

KM 242 1154.1 ems 7.66 1 /set remaining
Cone . 5 5 6 6 6 6 6 6 6 5 5 11.2

Vel . 0.91 1.81 2.25 2 .29  2 .27  2 .  23  2 .20 2.17 2.09 1.76 0.93
W.P. 11.70 11.56 11.22 11.21 11.21 11.21 11.21 11.21 i l . 2 3 11.38 11.76

Depth 1.67 4.75 6.40 6 . 6 0  6 . 4 8  6 . 3 4  6 . 2 1 6 .09 5.79 4.50 1.76
Area 18.7 53.2 71.8 7 4 . 0  7 2 . 6  7 1 . 1  6 9 . 6 68.3 64.5 50.4 19.8

KM 243 1 1 6 0 . 3 ems 7 . 6 6  l/set r e m a i n i n g
Cone . 5 5 6 6 6 6 6 6 6 5 5 11.2

Vel . 0.91 1.82 2.25 2 . 3 0  2 . 2 7  2 . 2 4  2 . 2 1 2.18 2.10 1.77 0.94
W.P. 11.71 11 .57 11.23 11.22 11.22 11.22 11.22 11.22 11.23 11.39 11.76

Depth 1.67 4.75 6.41 6 . 6 1  6 . 4 9  6 . 3 5  6 . 2 1 6.10 5.76 4.50 1.77
Area 18.7 53.3 71.9 7 4 . 1  7 2 . 8  7 1 . 3  6 9 . 7 68.4 64.6 50.5 13.8

KM 244 1166.4 ems 7.66 l/set remaining
Cone . 5 5 6 6 6 6 6 6 6 5 5 11.2

Vel . 0.91 1.82 2.26 2 . 3 1  2 . 2 8  2 . 2 5  2 . 2 2 2.19 2.11 1.78 0.94
W.P. 11.71 11.58 11.24 11.22 11.22 11.23 11.22 11.22 11.24 11.39 11.77

Depth 1.67 4.76 6.42 6 . 6 1  6 . 5 0  6 . 3 6  6 . 2 2 6.11 5.77 4.51 1.77
Area 18.8 53.4 72.1 7 4 . 2  7 2 . 3  7 1 . 4  6 3 . 9 68.6 64.8 50.6 19.8

KM 245 1172.6 ems 7.66 l/sac remaining
Cow. 5 5 6 6 6 6 6 6 6 5 5 11.2

Vel . 0.91 1.83 2.27 2 . 3 2  2 . 2 9  2 . 2 6  2 . 2 3 2.20 2.12 1.78 0.94
W.P. 11.72 11.58 11.24 11.23 11.23 11.23 11.23 11.23 11.24 11.40 11.77

Depth 1.67 4.76 6.43 6 . 6 2  6 . 5 1  6 . 3 7  6 . 2 3 6.12 5 .78 4.51 1.77
Area 18.8 53.5 72.2 7 4 . 4  7 3 . 1  7 1 . 5  7 0 . 0 68.7 64.9 50.7 19.9

KM 246 1 1 7 8 . 7 ems 7 . 6 6  l/set r e m a i n i n g
Cont. 5 5 6 6 6 6 6 6 6 5 5 1 1 . 2

Vel . 0.91 1.83 2.28 2 . 3 2  2 . 3 0  2 . 2 7  2 . 2 3 2.21 2.12 1.79 0.95
W.P. 11.72 11.59 11.25 11.24 11.24 11.24 11.24 11.24 11.25 11.40 11.78

Depth 1.67 4.76 6.44 6 . 6 3  6 . 5 2  6 . 3 8  6 . 2 4 6.13 5.73 4.52 1.77
A r e a 18.8 53.5 72.3 7 4 . 5  7 3 . 2  7 1 . 7  7 0 . 1 68.8 65.0 50.8 19.9

KM 247 1184.9 ems 7.66 l/set remaining
Cont. 5 5 6 6 6 6 6 6 5 5 5 11.2

Ve l . 0.92 1.84 2.29 2 . 3 3  2 . 3 0 2 . 2 7  2 . 2 4 2.21 2.13 1.80 0.95
W.P. 11.73 11.60 11.2s 11.24 11.24 11.24 11.24 11.24 11.25 11.41 11.79

Depth 1.67 4.77 6.45 6 . 6 4  6 . 5 2  6 . 3 9  6 . 2 5 6.14 5.80 4.53 1.77
A r e a 18.8 53.6 72.5 74.7 7 3 . 3  7 1 . 8  7 0 . 3 69.0 65.1 SO. ‘3 13.3

KM 248 1191.0 cm5 7.66 l/set remaining
C:cbnc . s 5 6 6 6 6 6 6 5 5 5 11.2

Vel . 0.92 1.84 2.29 2 . 3 4  2 . 3 1  2 . 2 8 2.25 2.22 2.14 1.80 0.95
W.P. 11.73 11.60 11.26 11.25 11.25 11.25 11.25 11.25 11.26 11.41 11.73

Depth 1.67 4.77 6.46 6 . 6 5  6 . 5 3  6 . 4 0  6 . 2 6 6.15 5.80 4.53 1.78
Area 18.8 53.7 72.6 74.8 73.5 2 . 0 70.47 69.1 65.3 51.0

KM 249
20 l c,

1197.2 ems 7.66 l/set remaining
Cone . 5 5 5 6 6 6 6 6 5 5 5 11.3

Vel . 0.92 1.85 2.30 2.3= J 2.32 2.2’3 2 . 2 6 2.23 2.15 1.01 0. 3G
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w. I-‘. 11.74 11.61 11.~6  11.25 1 1 . 2 5  11.25  11.25  11.2:;  1 1 . 2 7  1 1 . 4 2  1 1 . 8 0
Dept tl 1.67 4.78 6 . 4 6  6 . 6 6  6 . 5 4 6.41 6 .L7 6 . 1 5 5 . 8 1  4 . 5 4 1.78
Arca 18 .8  53 .7 72.7 75.0 73.6 72. 1 70. 6 6’3. 2 G5.4 51.1 LO . 0

KM 250 1203. 3 ems 7.66 l/set remaining
C:clnc  . 4 5 5 5 6 6 6 6 5 5 5 12.4

Vel. 1.42 q “5L. 3 2 . 4 9  2 . 6 9 2.89 3.03 3 . 1 C) 3.17 3.02 2 .5 1 1.35
W.P. 13.06 12.41 12.42 12.43 1’2.42 12.41 12.41 12.41 12.46 12.54 12.97

D e p t h  1 . 5 2  3 . 1 3 3.41 3 . 8 4  4 . 3 0  4 . 5 9 4.76 4.93 4.60 3 . 5 )C 1.41
Area 18.9 38.9 42.4 47.7 53.3 57 . 0 59. 1 61.. 2 5 7 . 1  4 3 . 4  1 7 . 5

KM 251 1204.2 ems 7.66 l/set remaining
Cdnc  . 5 5 5 6 6 6 6 6 6 5 5 12.4

Vel  . 0.98 1 .64  1 .73 1.87 2.01 2 . 1 0  2 . 1 5 2.2c‘l 2 . 1 0  1 . 7 5 Cl.94
W.P. 13.06 12.41 12.42 12.43 12.42 12.41 12.41 12.41 12.46 12.54 12.97

Depth 2 . 1 8  4 . 5 0  4 . 9 0 5.52 6 . 1 7  6 . 5 9 6 . 8 4  7 . 0 8  6 . 6 0 5 . 0 2  2 . 0 2
Area 27.1 5 5 . 8  6 0 . 8  6 8 . 4  76.5 8 1 . 8  84.9 87.3 81 .‘3 6 2 . 3  2 5 . 1

KM 252 1205.0 ems 7.66 l/set remaining
Eonc  . 5 5 5 6 6 6 6 6 6 5 5 12.4

Vel  . 0.98 1 .64  1 .73 1 .87  2 .01 2.10 2.16 2 . 2 1 2 . 1 0  1 . 7 5 0.94
W.P. 13.06 12.41 12.42 1’2.43 12.42 12.41 12. 41 12.41 12.46 12.54 12.98

Depth 2 . 1 8  4 . 5 0  4 . 9 0  5 . 5 2 6 . 1 7  6 . 5 9  6 . 8 4  7 . 0 8 6 . 6 0  5 . 0 2 2.03
Area 27.1 55.8 6 0 . 8  6 8 . 5  7 6 . 5 8 1 . 8  8 4 . 9  8 7 . 9 8 1 . 9  6 2 . 3  2 5 . 1

KM 253 1205.9 ems 7.66 1 /set remaining
Cone . 5 5 5 6 6 6 6 6 6 5 5 12.4

Vel . 0 .98 1 .64  1 .73 1.87 2.01 2.10 3 16 2.21 2 . 1 0  1 . 7 5 0.94
W.P. 13.06 12.41 12.42 12.43 12.42 12.41 1;:41 12.41 12.46 12.54 12.98

Depth 2 . 1 8  4 . 5 0  4 . 9 0  5 . 5 2 6 . 1 7  6 . 5 9  6 . 8 4  7 . 0 8  6 . 6 0 5.02 2 . 0 3
Area 27.1 5S.8 60.8 68.5 76.5 81.8 84.9 87.9 81.9 62.4 25.1

KM 254 1206.7 ems 7.66 l/set remaining
Lone. 5 5 5 6 6 6 6 6 6 5 5 12.4
Vel . 0 . 9 8  1 . 6 4  1 . 7 3 1 .87  2 .01 2.11 2.16 2.21 2 . 1 0  1 . 7 5 0.94
W.P. 13.06 12.41 12.42 12.43 12.42 12.41 12.41 12.41 12.46 12.54 12.98

Depth 2 . 1 8  4 . 5 0  4 . 9 0 5.52 6 . 1 7  6 . 5 9  6 . 8 4  7 . 0 9  6 . 6 0 5.02 2 .03
Area 2 7 . 1  5 5 . 8  6 0 . 8  6 8 . 5  7 6 . 5 8 1 . 8  8 4 . 9  8 7 . 9  8 1 . 9 62.4 25.1

KM 255 1207.5 ems 7.66 l/set remaining
&xc. 5 S 5 6 6 6 6 6 6 5 5 12.4

Vel . 0 . 9 9  1 . 6 4 1 . 7 3  1 . 8 7  2 . 0 2 2.11 2.16 2.21 2 . 1 0  1 . 7 5 0 .94
W.P. 13.06 12.41 12.42 12.43 12.42 12.41 12.41 12.41 12.46 12.54 12.98

Depth 2.18 4 . 5 0  4 . 9 0 5.52 6 . 1 7  6 . 5 9  6 . 8 4  7 . 0 9  6 . 6 0 5 . 0 3  2 . 0 3
Area 27.1 55.9 6 0 . 8  6 8 . 5 7 6 . 6  8 1 . 8  8 4 . 9  8 7 . 9  8 2 . 0  6 2 . 4  2 5 . 2

KM 256 1208.4 ems 7.66 l/set remaining
Cont. 5 5 5 6 6 6 6 6 6 5 5 12.4

Vel . 0 .99 1 . 6 4  1 . 7 3  1 . 8 7  2 . 0 2  2 . 1 1 2 . 1 6  2 . 2 1 2 . 1 0  1 . 7 5 (3.94
W.P. 13.07 12.41 12.42 12.43 12.42 12.41 12.41 12.41 12.46 12.54 12.98

Depth 2 . 1 8  4 . 5 0  4 . 9 0 5.52 6 . 1 7  6 . 5 9  6 . 8 4  7 . 0 9 6.60 5 .03 2.03
Area 27.1 55.9 6 0 . 9  6 8 . 5  7 6 . 6  8 1 . 8  8 4 . 9  8 8 . 0 82.0 6 2 . 4  2 5 . 2

KM 257 1209.2 ems 7.66 l/oec  remaining
Cone . 5 5 5 6 6 6 6 6 6 5 5 12.4

Ve l . 0 . 9 9  1 . 6 4 1.74 1.87 2.02 2 . 1 1  2 . 1 6  2 . 2 1 2 . 1 1  1 . 7 5 0.94
W.P. 13.07 12.41 12.42 12.43 12.42 12.41 12.41 12.41 12.46 12.54 12.98

Depth 2 . 1 8  4 . 9 0  4 . 9 0 5.52 6 . 1 7  6 . 5 9  6 . 8 4  7 . 0 9 6.61 5 .03 2 .03
Area 2 7 . 1  5 5 . 9  6 0 . 9  6 8 . 5 7 6 . 6  al.‘3 8 4 . 9  8 8 . 0 82 . (3 62.4 25.2

KM 258 1210.1 ems 7.66 l/set remaining
bnc . 5 S 5 6 6 6 6 6 6 5 5 12.4
Vel . 0.99 1.64 1.74 1.88 2.02 2.11 2.16 2.21 2 . 1 1  1 . 7 5 0.94
W.P. 13.07 12.41 12.42 12.43 12.42 12.41 12.41 12.41 1’2.46 12.54 12.98

Depth 2.18 4.50 4.90 5.52 6 . 1 7  6 . 6 0  6 . 8 4 7.09 6.61 5.03 2.03
Area 27.1 55.9 6 0 . 9  6 8 . 5 76.6 8 1 . 9  84.13 88.0 8 2 . 0  6 2 . 4 .-,c .-.

KM 259
id. &

1210.9 ems 7.66 l/set remaining
G=lnc . 5 5 5 6 6 6 6 6 6 5 5 12.4

Vel . 0 .99 1.64 1.74 1 . 8 8  2 . 0 2 2.11 2 . 1 6  2 . 2 1 2 . 1 1  1 . 7 5 0. ‘35
W.P. 13.07 12.41 12.42 12.43 12.42 12.41 12.41 12.41 1’2.46 12.54 12.98

Depth 2 . 1 8  4 .“Jo 4 . 9 1 5.52 6.17 6 . 6 0  6 . 8 4  7.09 3.61 5.03 2 . (:I3
Area 27.1 55.9 6 0 . 9  6 8 . 5 7 6 . 6  8 1 . 9 85 . 0 88. 0 82. 0 62.4 .-, cLd. L

):M 260 1211.8 ems 7.66 l/set remaining
I;g;lnc  . s 5 6 6 6 6 G 0 = 5 5 12.3

vr-1. 1. C)G 1. RS 1.36 1 . ‘d-3 2. 02 2. CJE, 2. c)-l 2 . C)C_, 1.n: 1 . 3 7 0. ni,
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W.P. 13.05  1 2.2’3 12.26 12.26  12.26 12.26 12.26 12.::8 12.28 12.33 12.66
Depth 2 . 6 1  5 . 6 9  6 . 2 2  6 . 3 7  6 . 5 4  6 . 6 8  6.73 6.39 5.64 4.45 1.83
Area 32 . 0 69.7 76.3 78.1 80. 1 81.9 82.7 78.4 69. 1 54.5 2.2.5

KM 261 1212.7 cm5 7.66 l/set  remaining
Cone . 5 5 6 6 6 6 6 6 5 5 12.3

Vel . 1 .24 2.16 2.29 2 . 33 2.3 “7 2.40 2.42 2.33 2.14 1.83
l.~)~

W.P. 13.05  12.29 12.26 12.26 12.26 12.26 12.26 12.28 12.28 12 .33 12.66
Depth 2 . 2 4  4 . 8 8  5 . 3 4  5 . 4 6  5 . 6 1  5 . 7 3  5 . 7 9 5.49 4.84 3.8~ CI 1 =7

Area 2 7 . 4  5 9 . 8  6 5 . 4  6 7 . 0  6 8 . 8  7 0 . 3  7 1 . 0 , 67.3 59.3 46.8 1 Z3
KM 262 1 2 1 3 . 5  ems 7 . 6 6  l/set r e m a i n i n g

Cone . S 5 6 6 6 6 6 6 5 5 12.3
Vel . 1 . 2 4  2 . 1 6  2 . 2 9  2 . 3 3  2 . 3 7  2 . 4 0  2 . 4 2 2.33 2.15 1.83

l.O:

W.P. 13.05 12.29 12.26 12.26 12.26 12.26 12.26 12.28 12.28 12.33 12.66
Depth 2 . 2 4  4 . 8 8  5 . 3 4  5 . 4 6  5 . 6 1  5 . 7 3  5 . 7 9 5.49 4.84 3. 82 1.57

Area 2 7 . 4  5 9 . 9  6 5 . 5  6 7 . 0  6 8 . 8  7 0 . 3  7 1 . 0 67.3 59.3 46.8 19.3
KM 263 1214.4 tins 7.66 1 /set remaining

Cont. 5 S 6 6 6 6 6 6 5 S
Vel . 1 . 2 4  2 . 1 6  2 . 2 9  2 . 3 3  2 . 3 7  2 . 4 0  2 . 4 2 2.33 2.15 1.83

l.O: 12.3

W.P. 13.05 12.29 12.26 12.26 12.26 12.26 12.26 12.28 12.28 12.33 12.66
Depth 2 . 2 4  4 . 8 8  5 . 3 4  5 . 4 7  5 . 6 1  5 . 7 4  5 . 7 9 s .49 4.84 3.82 1.57

Area 2 7 . 4  5 9 . 9  65.5 6 7 . 0  6 8 . 8  7 0 . 3  7 1 . 0 67.3 59.3 46.8 19.3
KM 264 121s. 2 ems 7.66 l/set remaining

cone. 5 5 6 6 6 6 6 6 5 5 5 12.3
Vel . 1 . 2 4  2 . 1 6  2 . 2 9  2 . 3 3  2 . 3 7  2 . 4 0  2 . 4 2 2.33 2.15 1.83 1.01
W.P. 13.05 12.23 12.26 12.26 12.26 12.26 12.26 12.28 12.28 12.34 12.66

Depth 2 . 2 4  4 . 8 8  5 . 3 4  5 . 4 7  5 . 6 1  5 . 7 4  5.79- 5.49 4.84 3.82 1.57
Area 2 7 . 4  5 3 . 9  6 5 . 5  6 7 . 0  6 8 . 8  7 0 . 3  7 1 . 0 67.3 59.3 46.8 19.3

KM 26s 1216.1 ems 7.66 l/set remaining
Cone . 3 4 4 S 6 6 6 6 6 S S 21.3

Vel . 0.44 0.83 1.01 1.11 1.19 1.24 1.28 1.35 1.35 1 .27 0 .78
W.P. 21.42 21.36 21.33 21.33 21.33 21.33 21.33 21.33 21.34 21.33 21.90

Depth 1 . 2 9  3 . 2 7  4 . 4 2  S.11 5.65 6 . 0 2  6 . 3 6 6.91 6.86 6.31 3.07
Area 26.7 69.8 94.2 109.0 120.6 128.4 135.6 147.3 146.3 134.5 65 .5

KM 266 1 2 1 7 . 5  ems 7 . 6 6  l/set r e m a i n i n g
Cont. 3 4 4 S 5 6 6 6 6 5 5 21.3

Vel . 0.54 1.02 1.24 1.37 1.46 1.53 1.58 1.67 1.66 1.57 0 .96
W.P. 21.42 21.36 21.33 21.33 21.33 21.33 21.33 21.33 21.34 21.33 21.90

Depth 1 . 0 2  2 . 6 6  3 . 5 9  4 . 1 5  4 . 5 9  4 . 8 9  5 . 1 7 5.61 5.57 5.12 2. SO
Area 21 .7  56 .7  76 .6  88 .6  98 .0  104 .3  110 .2 119.7 118.8 109.2 53 .2

KM 267 1 2 1 8 . 8  ems 7 . 6 6  l/set r e m a i n i n g
Cont. 3 4 4 5 5 6 6 6 6 S S 21.3
Vel . 0.54 1.02 1.25 1.37 1.47 1.53 1.58 1.67 1.66 1.57 0 .96
W.P. 21.42 21.36 21.34 21.33 21.33 21.33 21.33 21.33 21.34 21.33 21.90

Depth 1 . 0 2  2 . 6 6  3 . 5 9  4.1s 4 . 6 0  4 . 8 9  5.17 5.61 5 .57 5 .12 2.50
Area 21 .7  56 .7  76 .6  88 .6  98 .0  104 .4  110 .2 119.7 118.9 109.3 53 .2

KM 268 1 2 2 0 . 2  c m 5  7 . 6 6  llsec r e m a i n i n g
Cone. 3 4 4 5 5 6 6 6 6 5 S 21.3

Vel . O.S4 1.02 1.25 1.37 1.47 1.53 1.58 1.67 1.66 1.58 0.97
W.P. 21.42 21.36 21.34 21.33 21.33 21.33 21.33 21.33 21.34 21.33 21.90

Depth 1 . 0 2  2 . 6 6  3 . 5 9  4 . 1 5  4 . 6 0  4 . 9 0  5 . 1 7 3.61 5 .58 5.12 2.50
Area 21 .7  56 .8  76 .6  88 .6  98 .0  104 .4  110 .3 119.7 118.9 103.3 53 .2

KM 269 1221.6 ems 7.66 1 /set remaining
Cont. 3 4 4 S S 6 6 6 6 S 5 21.3

Ve l . 0.55 1 . 0 2  1 . 2 5  1 . 3 7  1 . 4 7 1 .53 1.59 1.67 1.67 1 .S8 0.97
W.P. 21.42 21.36 21.34 21.33 21.33 21.33 21.33 21.33 21.34 21.33 21.go

Depth 1 . 0 2  2 . 6 6  3 . 5 9  4 . 1 6  4 . 6 0  4 . 9 0  5 . 1 7 5.62 5.58 5.13 2 . X )
Area 2 1 . 7  5 6 . 8  7 6 . 6  8 8 . 6 98.1 104.4 110.3 119.8 118.9 109.3 53 .3

KM 270 1223.0 ems 7.66 l/set remaining
Ccsnc  . 5 5 66 6 5 5 5 4 4

3 32’. -
4

Vel . 0 . 9 6  1 . 5 3  1 . 5 3  1 . 4 5 1.29 1.13 1 .Ol 0.92 0.85 0.83 0.52
W.P. 32.78 32.44 32.44 32.45 32.45 32.45 32.43 32.44 32.44 32.44 32.49

Depth 2 . 6 3  5 . 2 9  5 . 2 7  4 . 8 5  4 . 0 6  3 . 3 5  2 . 8 3 2.43 2.17 2.06 1 .a3
Area 85.4 171.7 171.1 157.4 131.8 108.7 ‘31.8 78.8 7O. 4 67.0

KM 271 1224.4 ems
33 .3

Cone .
7.66 l/set remaining

5 5 6 6 6 5 5 5 4 4 3 -7&L.-I
Vel . 1 . 0 3  1 . 7 3  1 . 7 3  1 . 6 4 1 . 4 6  1 . 2 8  1 . 1 5 1.04 0. 97 0.93 Q ‘3 .I.
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W.P. 32.78 32.45 3.2.45 32.45 32’. 4 5  3 2 . 4 5  32.45 3’2.45 3.2. -15 32.45 3=.5(:)

Depth 2 . 3 3 4 . 6 9 4 . 6 7  4 . 3 0 3.60 2.97 2 . 5 1 3 15 1.92 1 . 8 3 C) . ‘3 1
Area 7 5 . 7  1 5 2 . 1  151.5  133 .4  116 .7 36.3 81.3 & 62.4 5’3.3 2’3.5

K M  272 1225.7 ems 7.66 l/set remaining
tZa_7nc  . 5 6 6 6 6 5 5 4 4 3 .T .-I3  .L,. 4

Vel  . 1 . 0 9  1 . 7 3  1 . 7 3 1.64 1 . 4 6  1 . 2 8  1 . 1 5 1.04 0.37 0. 43 0.53
W.F’. 32.78 32.45 32.45  32.45  32.46 32.45 32.45 32.45 32.45 32.45 32.50

Dep t h 2 . 3 3  4 . 6 9  4 . 6 7  4 . 3 0 3.60 2.97 .-l ‘1 ,-I 15L. J 1 . 9 2  1 . 8 3 (5. ‘31
Area 75.7 152. 2 151.6 139.5 116.7 96.3 8 1 . 3  ;;.S 62.4 5 9 . 4  ‘2’3.5

KM 273 1227.1 ems 7.66 l/see remaining
Cc-nc . 5 6 6 6 6 5 5 4 4 3 3 32. 4

Vel . 1.09  1 . 7 3  1 . 7 3 1.64 1.46 1 .28 1 . 1 5 1.04 0.37 0 . 9 4  0 . 5 9
W.P. 32.78 32.45 32.45 32.46 32.46 32.4’=J 32.45 32.45 32.45 32.45 32.50

Depth 2 . 3 3  4 . 6 9  4 . 6 7  4 . 3 0  3 . 6 0  2 . 9 7 2.51 2 . 1 6  1 . 9 3  1 . 8 3 0.91
Area 75.7 152.2 151.6 139.5 116.8 9 6 . 4  8 1 . 4  6 9 . 9  6 2 . 5 5 9 . 4  2 9 . 5

KM 274 1228.5 ems 7.66 l/set remaining
Cont. 5 6 6 6 6 5 5 4 4 3

Vel .
3 32.5

1.04 1 .74  1 .73 1.64 1.46 1.29 1.15 1 . 0 4  0 . 9 7  0 . 9 4  0.59
W.P. 32.78 32.45 32.45 32.46 32.46 32.46 32. 45 32.45 32.45 32.45 32.50

Depth 2 . 3 3  4 . 6 9  4 . 6 7  4 . 3 0  3 . 6 0  2 . 9 7  2 . 5 1 2 . 1 6  1 . 9 3 1 .83  0 .91
Area 75.7 152.3 151.7 139.6 116.8 96.4 81.4 70.0 62.5 59.5 29.5

KM 275 1229.9 ems 7.66 l/set remaining
Cone . 5 6 6 6 5 S 5 4 4 3 3 32.5

Vel . 1.09 1.74 1 . 7 3  1 . 6 4 1.46 1 .29  1 .15 1 . 0 4  0 . 9 7  0 . 9 4  0.59
W.P. 32.79 32.45 32.45 32.46 32.46 32.46 32.46 32.45 32.45 32.49 32.50

Depth 2 . 3 3  4 . 6 9  4 . 6 8  4 . 3 0  3 . 6 0  2 . 9 7  2.51- 2 . 1 6 1.93 1 . 8 3  0 . 9 1
Area 75 .8  152 .3  151 .7  139 .6  116 .9  96 .5  81 .5  70 .0  62 .6  59 .5  29 .6

KM 276 1231.2 ems 7.66 1 /see remaining
Cont. 5 6 6 6 S 25 5 4 4 3 3 32.5

Vel . 1.09 1.74 1 . 7 3  1 . 6 4 1.46 1 .29  1 .15 1 . 0 4  0 . 9 7  0 . 9 4  0 . 5 9
W.P. 32.79 32.45 32.45 32.46 32.46 32.46 32.46 32.46 32.46 32.45 32.51

Depth 2 . 3 3  4 . 6 9  4 . 6 8  4 . 3 0  3 . 6 0  2 . 9 7  2 . 5 1 2 . 1 6  1 . 9 3 1 . 8 4  0 . 9 1
Area 75.8 152.4 151.8 139.7 116.9 96.5 81.5 70.1 62.6 5’3.6 29 .6

KM 277 1232.6 ems 7.66 l/set remaining
Cont. 5 6 6 6 S 5 5 4 4 3 3 32.5

Vel . 1.09 1.74 1.73 1.64 1 . 4 6  1 . 2 9  1 . 1 5  1 . 0 4  0 . 9 7  0 . 9 4  0 . 5 9
W.P. 32.79 32.46 32.46 32.46 32.46 32.46 32.46 32.46 32.46 32.46 32.51

Depth 2 . 3 4  4 . 7 0  4 . 6 8  4 . 3 0  3.60 2 . 9 7  2 . 5 1 2.16 1.93 1 . 8 4  0 . 9 1
Area 75.8 152.4 151.8 139.7 117.0 96.6 81.5 70. 1 62.7 59.6 29 .6

KM 278 1234.0 ems 7.66 l/set remaining
Cone  . 5 6 6 6 S J 5 4 4 3

Vel . 1.09
3 32.5

1.74 1 . 7 4  1 . 6 4 1 . 4 6  1 . 2 9  1 . 1 5  1 . 0 5 0 . 9 7  0 . 9 4  0 . 5 9
W.P. 32.79 32.46 32.46 32.47 32.47 32.46 32.46 32.46 32.46 32.46 32.51

Depth 2 . 3 4  4 . 7 0  4 . 6 8  4 . 3 1  3 . 6 0  2 . 9 8  2 . 5 1 2.16 1.93 1 . 8 4  0 . 9 1
Area 7 5 . 8  152 .5  lS l . 9  139 .8  117 .0  96 .6  81 .6  70 .2  62 .7 99 .7 29 .6

KM 279 1235.4 ems 7.66 l/set remaining
C3nc . 5 6 6 6 S 5 5 4 4 3 3 32.5

Vel . 1.09 1.74 1.74 1.64 1.46 1 . 2 9  1 . 1 5  1 . 0 9 0.97 0 . 9 4  0 . 5 9
W.P. 32.79 32.46 32.46 32.47 32.47 32.46 32.46 32.46 32.46 32.46 32.51

Depth 2 . 3 4  4 . 7 0  4 . 6 8  4 . 3 1 3.61 2 . 9 8  2 . 5 1  2 . 1 6 1.93 1 . 8 4  0 . 9 1
Area 75.9 152.5 151.9 139.8 117.1 9 6 . 6  8 1 . 6  7 0 . 2  6 2 . 7  5 ’ 3 . 7 29.7

KM 280 1236.7 ems 7.66 l/set remaining
Cclnc . 5 5 5 5 4 3

6 . 6 0  5 . 4 4  4 . 2 9  3 . 7 :
3 2 c11 1 16.8

V e l .  4.1S 3.37 3.14 3. 13 2.61 1 . 4 ; 0 .60
W.P. 18.28 16.82 16.95 16.81 16.80 16.79 16.79 16.79 16.83 16.81 16.7’3

Depth 2 . 4 8  4 . 6 3  3 . 4 8  2 . 4 0  1 . 9 5  1 . 6 6  1 . 4 9 1.48 1 . 1 3  0 . 4 8 0. 12
Ar en 41.7 7 7 . 7  5 8 . 4  4 0 . 3  3 2 . 8  2 7 . 3 25. 0 24.9 18.9 8 . 0 2 . 0

KM 281 1238.1 ems 7.66 l/set remaining
Cone . 5 5 5 5 4 q .-*3 .-*3 3 1 16.8

Vel  . 2 . 8 4  4 . 5 1 3.72 2 . 9 3  2 . 5 6 2.31 7 15 2.15 1 . 7 ; 1 .o; 0.41
W.P. la.29 16.82 16.96 16.81 16.80 16.80 I;:80 16.80 16.84 16.81 16.8~)

Dep t h 3.62 6 . 7 4  5 . 0 7  3 . 5 0  2 . 8 4  2 . 4 2 2.17 2.16 1 . 6 4  0.70 0. 17
Area 60.7 113.2 85.1 5 8 . 7  4 7 . 8  4 0 . 7 36.4 36.2 27.6 1 1 . 7  2.9

KM 282 1233.5 ‘ems 7.66 1 /set remaining
Cone . s s 9 5 4 .-I3 3 2

Vel  .
2 1 16 .8

2 . 8 4  4 . 5 2 3.73 2.43 2 .56 2 .3 1 -ri. 15 2.14 1 . 7’3 1. . (32 0.41



AS-111
W . F .  18.~T, 16.133 16.96  16.0: 16.81 1 6 . 8 0  1 6 . 8 0  10.8C)  1 6 . 8 4  1 6 . 8 1  1 6 . 8 0

Depth 3.62 Ea.74 5.07 3. zi, 7 05 2.42 L.-.’ 17 ,I. 1c 1 I 64 0. 70 (:I . 1 7
Area 60 .8  1 1 3 . 2  8 5 . 2 58.7 &I 40 . 7 36.5 36.3 27.6 1 1 . 7 2. ‘3

KM 283 1240.9 ems 7.66 l/set remaining
C.onc . 5 5 5 5 4 3 .-*3 2 z 1 16.0
Vel. 2.84 4.52 3. 73 2.94 2 .57  2 .31 ? 15 .-.  l $ 1 . 7’3 1.02 Cl.4 1
W.F. 18 .3(:, 16.83 16.97 16.82  16.81 16.81 l;:80 lz::80  16.8-I 16.82 16.81

Depth 3 . 6 2  6 . 7 4 5.07 3.50 7 85 2.42 _’ 17 ;‘. 16&. 1.64 0. 70 (1) . 1 7
Area 60.8 113.3 85.2 58.8 ii.8 40.7 36.5 36.3 27.6 1 1 . 8  2.13

KM 284 1242.2 ems 7.66 l/set remaining
Cone . 5 5 5 5 4 3 3 2 ‘2 2 1 16.8

Vel . 2 . 8 4  4 .52 3 . 7 3 2 . 9 4  2 . 5 7 2.31 2.15 2.14 1.79 1 .a2 0 . 4 1
W.P. 18.30 16.84 16.97 16.83 16.82 16.81 16.81 16.81 16.85 16.82 16.81

Depth 3 . 6 2  6 . 7 4 5 . 0 7  3 . 5 0 2.85 2.43 2.17 2.16 1.64 0.70 0. 17
Area 60.8 113.3 85.3 58.8 47.9 40.8 3 6 . 5 36.4 27.6 1 1 . 8  2 . 9

KM 285 1243.6 ems 7.66 l/set remaining
Cone  . 5 5 5 5 4 3 3 2 2 2 1 16 .8

Ve l . 2 . 8 4  4 .52 3 . 7 3 2. ‘34 2.57 2.31 3 15 2.15 1.79 1 .02 0.41
W.P. 18.31 16.84 16.97 16.83 16.82 16.82 l;:,,  16.81 16.85 16.83 16.82

Depth 3 . 6 2  6 . 7 4 5.07 3.50 2.85 2.43 2.18 2 . 1 7  1 . 6 5 0.70 0 . 1 7
Area 60.9 113.4 85.3 58. ‘3 4 7 . 9  4 0 . 8  3 6 . 6  3 6 . 4  2 7 . 7 11.8 2 . 9

KM 286 1245.0 ems 7.66 l/set remaining
Cone . 5 5 5 5 4 3 3 2 2 2 1 16.8

Vel . 2 . 8 4  4 . 5 2  3 . 7 3  2 . 9 4 2 . 5 7  2 . 3 1 2.15 2.15 1.79 1 .03  0 .41
W.P. 18.31 16.89 16.38 16.84 16.82 16.82 16.82 16.82 16.86 16.83 16.82

Depth 3 . 6 2  6 . 7 5  5 . 0 8  3 . 5 0  2 . 8 5 2 . 4 3  2.lB 2 . 1 7  1 . 6 5 0 . 7 0  0 . 1 8
Area 6 0 . 9  1 1 3 . 4  8 5 . 3  5 8 . 9  4 7 . 9  4 0 . 8  3 6 . 6  3 6 . 5 27.7 1 1 . 8  2 . 9

KM 287 1246.4 ems 7.66 1 /set remaining
Cone . 5 5 5 5 4 3 3 2 2 2 1 16.8

Vel . 2 . 8 4  4 . 5 2  3 . 7 3  2 . 9 4 2 . 5 7  2 . 3 1 2 . 1 5  2 . 1 5 1.79 1 . 0 3  0 . 4 2
W.P. 18.31 16.85 16.98 16.84 16.83 16.82 16.82 16.82 16.86 16.83 16.82

Depth 3 . 6 2  6 . 7 5  5 . 0 8  3 . 5 0  2 . 8 5  2 . 4 3 2 . 1 8  2 . 1 7  1 . 6 5  0 . 7 0  0 . 1 8
Area 60 .9  113 .5  85 .4 58.3 48.0 4 0 . 9  3 6 . 7  3 6 . 5 27.7 1 1 . 8  3 . 0

KM 288 1247.7 ems 7.66 l/set remaining
Cone . 5 S 5 5 4 3 3 2 2 2 1 16.8

Vel . 2 . 8 4  4 . 5 2  3 . 7 3  2 . 9 4 2 .57  2 .31 2 . 1 6  2 . 1 5 1.79 1 . 0 3  0 . 4 2
W.P. 18.32 16.85 16.99 16.eJ  16.83 16.83 16.83 16.82 16.87 16.84 16.83

D e p t h  3 . 6 2  6.73 5 . 0 8  3 . 5 1  2 . 8 5 2.43 2 . 1 8  2 . 1 7 1.65 0 . 7 0  0 . 1 8
Area 6 1 . 0  1 1 3 . 5  8 5 . 4  5 9 . 0  4 8 . 0  4 0 . 9  3 6 . 7  3 6 . 6 27.8 1 1 . 8  3 . 0

KM 289 1249.1 ems 7.66 l/set remaining
Cont. 5 5 5 5 4 3 3 2 2 2 1 16.8

Vel . 2 . 8 4  4 . 5 2  3 . 7 3  2 . 9 4  2 . 5 7  2 . 3 2  2 . 1 6  2 . 1 5 1.79 1 . 0 3  0 . 4 2
W.P. 18.32 16.86 16.99 16.85 16.84 16.83 16.83 16.83 16.87 16.84 16.83

Depth 3 . 6 2  6 . 7 5  5 . 0 8  3 . 5 1 2 . 8 6  2 . 4 3  2 . 1 8  2 . 1 8  1 . 6 5 0.71 0 .18
Area 6 1 . 0  1 1 3 . 6  8 5 . 9  5 9 . 0  4 8 . 0  4 0 . 9  3 6 . 7  3 6 . 6 27.8 11.9 3. 0

KM 290 1250.5 ems 7.66 l/sac remaining
Cone . 6 6 6 5 5 5 5 5 5 5 5 10.7

Vel . 0 .65 1.26 1 .45  1 . 5 4 1 . 4 8  1 . 3 5 1.21 1 .07  0 .91 0 . 6 8  0 . 3 3
W.P. 12.86 10.95 10.82 10.71 10.77 10.80 10.80 10.7’3 10.79 lo:33 lo.92

Depth 5.18 12.05 14.88 16.02 15.18 13.31 11.24 9.25 7.33 4 . 7 5  1 . 5 7
Area 55.5 129.0 159.3 171.5 162.6 142.5 120.3 99.1 78.5 50.3 16.8

KM 291 1251.9 ems 7.66 llsec remaining
Cone . 6 6 5 5 5 5 5 5 4 4 4 10.7

Vel . 0 .95 1 . 8 3  2 . 1 2  2 . 2 5 2.16 1.98 1 . 7 7  1 . 5 6  1 . 3 4 1.00 0. 48
W.P. 12.86 10.95 10.82 10.71 10.77 10.80 10.80 10.79 10.79 lo.93 10.132

Depth 3.56 8.28 10.22 11 .00  10 .43 9 . 1 4  7 . 7 2  6 . 3 6 5. 04 3.27 1.08
Area 38.1 88.6 10’3.5 1 1 7 . 8  1 1 1 . 7  97.‘3 8 2 . 6  6 8 . 1

K M  2 9 2
5 3 . 9 3 5 . 0 11 .5

1253.2 ems 7.66 l/set remaining
Cont. 6 5 5 5 5 5 5 5 -I 4
Vel .

4 1 C) . 7
0.9s 1.84 2.13 2.25 2.16 1.98 1 . 7 7  1 . 5 6  1.34 1.00 0.48

W.P. 12.86 10.95 10.82 10.71 10.77 10.80 l(3.8U 10.79 10. 73 10. gs 1o.g’;’
Depth 34.56 8.28 10.23 1 1 . 0 0  1 0 . 4 3  9 . 1 5  7 . 7 2  6 . 3 6 5.04 3.27 1 .08
Area 38.1 88.7 109.5 117.8 111.7 ‘37 .3  82 .7  68 .1 54 . (I 35. (:,

KM 293 11.6
1254.6 ems 7.66 l/set remaining

Cone . 6, 5 5 5 5 5 5 5 4 4
Ve l . Cl. 95

-I 1 0 . 7
1.84 2 . 1 3  2 . 2 5 2.16 1.98 1 . 7 7  1 . 5 6  1 . 3 4 1.00 0. 48



~8-112

w . F’ . 1 ,T. GC, I(:). ‘35 1 (:). a,-. 1 (11.  7 1 l(:). 77 1 f?. 3 1 t 0. :3(:1 IO. 7’3 IO. :‘2 I ( 1 . ‘I.1 10 . ‘3.‘:
Depth 3 . SE, 8. 28 li,. 23 1 1 .  (:)1 10. -43 ‘3.1s 7.72 6.36 z-;. Q.1 z. ,‘7 1 . t:,EI
Area 38. 1 8E3. 7 10’3. 5 117.‘3  1 1 1 . 7  ‘j7.*3 8:. 7 68. 1 5.1 . (1, 35 . (:) 1 1. f-j

KM 23-I 1256. 0 1: ms 7 . 6 6  l/see rt~maining
II lllrl  1: . 6 5 5 5 c C 5 IT 64 .J 4 1 0 . 7

VC1  . (1,  . 45 1 .84 ,‘. 13 L. L5 2.1’;  1. *iii 1.77 1.5; 1.34 1 . (:)(:I (11 . -FE-l
W.F. 12.86 10.35 1 (11 . 8.2 1 (1) . 7 1 1 1:) . 7 7 1 0 . 8 1 1 0 . El0 1 0 . 7’3 1 0 . 7 ‘3 1 0 . 34 1 0 . ‘3 2

Dep t h 3.56 8 .L’8 lC1.23 ll.i)l  li).kFd  #3.15 7.72 6.36 5.0-I 3. L7 1 . 08
Au ed 38.2 88. 7 10’3.5 117.‘3  1 1 1 . 8  ‘38. (‘J I3L.7 68.2 5.J.o 35. 1 1l.G

1 M 2’35 1 257.4 cm5 7 . 6 6  l/set:  remaining
I_ ant . 6 5 c

2.1;
5 5 c 5

6. -I LJ ‘IU 2.17 1 .G 1 . 7 7
c

1.5 ;:
-I -I 4 1 0 . 7

Vel  . 0 . 35 1.84 1.34 1 . 00 i) . 38
W.P. 12. 86 10. -36 10. 82 10 .71  10.77  10.81 10.8ib lc:r.7*3 10.7’3 IO.‘34 l(I).‘33

Depth 3.56 0.29 10 .23 1 1 .  C)l 10.44  9 . 1 5  7 . 7 3 6.37 5. 05 3. L8 1 . 08
Area 38.2 88.7 103.6 1 1 7 . 9  1 1 1 . 8  98 . 0 E3z.7 68.2 54 . 0 35. 1 11.6

t M 2.36 1258.7 ems 7.66 l/set remaining
lI.+n I~ . 6 c

1.8:
S 5 5 S S 5 4 4 4 10 7.

Vel  . 0.X t’ 13
&2

-. .-I T’= Ld 7 17 1.98 1.78
W.P. 12.87 10.36 I(:). 7! 1;: 7 7  10.81 1(:).8(:

1.56 1.34 1 . 00 (1, . 44
10. 73 I(:). 7’3 IO.34 10.‘33

Depth 3.57 8.29 10.23 1 1 . 0 1  1 0 . 4 4  9.1S 7 . 7 3 6.37 S. (:,S 3. 28 1 .08
Area 38.2 88.8 103.6 117.9 111.8 38 . 0 82.8 68.2 S4.1 35.1 11.6

t’M 297 1260. 1 ems 7.66 l/se< remaining
C’onc . 6 5 S 5 c 5 S S 4 4 -I 1 0 . 7

Ve l . 0.95 1.84 cr 13 2.26 2.1;’ 1 . 3’3 1.78 1.57 1.34 1 . 00 0 . 43
W.P. 12.87 10.96 1;:82 10. 71 10. 77 10.81 10.80 10. 79 10. 79 10.94 10.93

Depth 3.57 8.29 10.24 11 .02  10 .44  9 .16  7 .73 6.37 S.OS 3.28 1 . 09
Area 38.2 88.8 109.6 118 .0  111 .8  98. 1 82.8 68.2 S4.1 35. 1 11.6

t::M  298 1261.5 ems 7.66 l/set remaining
II t:l  n 11 . 6 5 S S S 5 S S 4 4 4 10.7

Vel . CJ.9S 1.84 2.14 2.26 2.17 1 . ‘3’3 1.78 1.57 1.35 1 . 00 0. 43
W.P. 12.87 10.36 10.82 10. 71 10.77 10.81 10.80 10.79 10. 79 10.94 10.93

Depth 3.57 8.29 10.24 11.02 10.45 ‘3.16 7.73 6.37 5. OS 3.2 8 1 . i)‘3
Area 38.2 88.8 109.6 118 .0  111 .3  98 .1  82 .8 68.3 34.1 35.2 11.6

KM 2’3’3 1262.9 ems 7.66 l/set remaining
l~.~~n~:  . 6 S S S S S S S 4 4 4 10.7

Vel  . 0.9s 1.85 2.14 2.26 2.17 1 .9’3 1.78 1.57 1.35 1 . 0 1 0. 43
W.P. 12.87 10.96 10.83 10. 71 10. 77 10.81 10.80 10.79 10.79 10.94 10.93

Depth 3.57 8.29 10.24 11 .02  10 .45  9 .16  7 .74 6.38 5.06 3.29 1 .a9
Area 38.2 88.8 109.7 118 .0  111 .9  98 .1  82 .9 68.3 S4.1 35.2 11.6

KM 300 1264.2 ems 7.66 l/set remaining
Ca:anI:  . 4 S S 6 6 6 6 6 6 S 4 34.5

Vel  . 0. 60 0.94 0.94 0 . 9 1  0 . 9 4  0.99 1 . 1 0 1.18 1.16 1 06. 0.61
W.P. 34.66 34.47 34.47 34.48 34.48 34.47 34.4’3 34.47 34.47 34.49 34.67

Depth 1.81 3.62 3.59 3.44 3.5 8 3.91 4 =4
118.7 123.4 134.7 l&:5

S.06 4.97 4 .32 1.86
Area 62.4 124.7 1 23.8 174.6 171.4 148.‘3 64.1

KM 30 1 1265.6 ems 7.66 1 /set remaining-.
Lone . 4 4 S 5 5 6 6 6 - 6 e 4 34.5
Vel. 0. 60 0.95 0.94 a_*32 0.94 0 . 9 9  1.10 1.18 1.16 1.0; 0 . 6 1
W.P. 34.66 34.47 34.47 34.48 34.48 34.48 34.49 34.47 34.47 34.50 34.68

Depth 1.81 3.62 3.59 3.4s 3.5 8 3. ‘31 4.54 9.07 4.97 4.32 1.86
Area 6 2 . 4 124 .8 123 .8 1 1 8 . 8  1 2 3 . 4  1 3 4 . 8  1 5 6 . 6 174 .7 171 .5 l-$3.(:) 64.2

KM 302 1267.0 ems 7.66 l/set remaining
1, onl:  . 4 4 c .J 5 S 6 6 6 6 5 4 34.5

Vel  . 0.60 (1) . 9% 0 . 94 0. ‘32 0.94 1 00 1.10. 1.113 1.17 1 . 06 f-j.  61
W.P. 34.66 34.48 34.48 34.48 34.48 34.48 34.49 34.48 34.48 34.S(:) 34.68

Depth 1.81 3.62 3.S.3 3.45 3 . 5 8  3 . 3 1  4.5*$ s . 07 d.38 4. 32 1.86
Area 62.4 124.8 lL3.3 118.8 123.5 134.8 156.7 174.7 171.6 14’3.0 64.2

I M 303 1268.4 ems 7.66 l/set remalnlrlg
II t:tna:  . 4 4 5 cz 5 0 6

Vel  .

3y; 3 y; . 3. 4 y;
(1, ij; (1 1

G G ‘5 -I 3. 4.5
. . 3-4 . C,C)  1 . 1 0 1.10 1.17 1 . 06 0 E, 1.

W.P.
1:81

. 34.48 34.40 34.48 34.43 34.48 34.48 34.50 34.68
Depth 3. 62 3.S9 3. l $S 3. S R 3.31 4.55 S. 07 4. ‘38 4. 3,-: 1.8L
Area 62.4 lL.l.‘3 1,?3:3 118.9 123.:;  134.‘3 1%. 7 17.4.n 171 .6 14’3. 1 6 J . 2

I.‘M ::(:,-I 1269.7 ems 7. 6 6  1 /set rvmal r11 ngS
1: ti:ln~:  . 4 4 c- 4 c C-

J .J fl G E, cl 5 4 24.5

‘del. 0. 60 (:I.  *35 0. ‘3i-l (1. ‘32 0. 4-4 I . 00 1 . 1 C) 1 . 18 1 . 17 : . ‘:)C, (3 . E, 1



A8413

W.F’. 34 . 67 34. 49 3 4 . 4 8 z.4. -$fl 54.48 34. 48 34. .tq Z-f. -513 zat. *$8 3.1. z(:, 2.4 I fJ(3

Ik?F,  t h l.E31 3.62 3.60 3 . 4  5 3 . 5 ’  3 3 . 3 1  4.55 5. CJ7 4. ‘30 4. 33 1 . 8 6
A r e a 6 I .5 1=4.*3 lzq.(:J 11t3.9 123. 6  134.9 1 5 6 . 8 174.a 1 7 1 . 7 1j*j.1 cl&J  . 3

trl xl:,‘; 1 2 7 1 . 1  cm5 7. (;I, 1 /5ec r  emai II1 ng
1: t:+n+: . 4 4 c- d e J 5 El E, 6 0 5 4 34.5

Vel . 0. I33 5). 3 5 0. 34 0 . ‘32 0 . 94 1 . CJCJ  1.10 1 . 1 8 1 . 1 7 1 . 06 0 . El 1
W . P . 34.67 34.48 34.48 34.48 3 4 . 4 8  3 4 . 4 8  34.5t:J 3 4 . 4 8 3 4 . 4 8 z-t.si) 364.68

Dep t tl 1 . 8 1 3 . 6 3 3. ~CJ 3 . 4  5 3 . 5 ’  3 3.92 4.55 5. 07 -r.‘513 -F. 33 1. nrj
A r e a 62.5 125. 0 1. ‘24  .  c:r 1 1 ‘3 . (1) 1 2 3 . 7 1 35 . (:J  156.8 174.9 1 7 1 . 7 149.: LA. l-3

t::M 306 1 ::7 L.5 -’ 11 ms 7 . 6 6  l/set r e m a i n i n g
Cone  . 4 4 c J 5 5 6 6 6 6 5 4 3 4 . 5

V e l . 0. 60 0 . ‘SE! 0. ‘34 1 . 1 8 1 . 1 7 1 . CJ 7 0 . E, 1
W . P . 3 4 . 6 7 3 4 . 4 8 3 4  48

D e p t h 1 . 8 1 3 . 6 3 3: ~CJ

3;. ‘;; 0.34 1 . 00 1.10
. 3 4 . 4 8  3 4 . 4 8  34.X) 3 4 . 4 8 3 4 . 4 8 34.50 3 4 . 6 8

3.45 3 . 5 3  3 . 9 2  4 .S5 5 . 07 4 . 9 8 4 . 3 3 1 . 8 7
A r e a 6 2 . 5 lL5.0 1 2 4 . 1 1 1 9 . 0  1 2 3 . 7  1 3 5  .C) 1 5 6 . 9 175.C) 1 7 1 . 8 1 4 9 . 2 64.3

KM 307 1 2 7 3 .  ‘3 ems 7 . 6 6  1  /set r e m a i n i n g
I;I,lnI:  . 4 4 5 5 5 6 6 6 6 5 4 3 4 . 5
Vel . CJ . 60 0. 95 0. 34 0. ‘32 0.94 1 . 00 1.10 1 . 1 8 1 . 1 7 1 . 07 0 . 6 1
W . P . 3 4 . 6 7 3 4 . 4 8 3 4 . 4 8 3 4 . 4 8  3 4 . 4 8  3 4 . 4 8  34.50 3 4 . 4 8 3 4 . 4 8 3 4 . 5 0 3 4 . 6 8

D e p t h 1 . 8 1 3.  63 3 . 6 0 3 . 4 5  3 . 5  4  3 .  I- 9, .-I 4 .5s 5.08 4 . 3 8 4 . 3 3 1. f37
A r e a 6 2 . 5 X.1

kns
1 2 4 . 2 1 1 ’ 3 . 1  1 2 3 . 8  1 3 5 . 1  157.0 1 7 5 . 0 1 7 1 . 8 1 4 9 . 3 6 4 . 3

KM 308 1 2 7 5 . 2 7 . 6 6  l/set r e m a i n i n g
Ca:finc . 4 4 5 5 S 6 6 6 6 5 4 34 .5

V e l . 0. 60 0.35 0.35 0. 3’2 0. 34 1.00 I. 10 1 . 1 8 1 . 1 7 1 . 0 7 0. 61
W.P. 3 4 . 6 7 3 4 . 4 8 3 4 . 4 8 3 4 . 4 8  3 4 . 4 8  3 4 . 4 8  3 4 . 5 0 3 4 . 4 8 3 4 . 4 8 3 4 . 5 0 3 4 . 6 8

D e p t h 1 . 8 1 3 . 6 3 3 . 6 0 3 . 4 6  3 . 5 3  3 . 3 2  4.55 5 . 0 8 4 . 9 9 4 . 3 3 1 . 8 7
A r e a 6 2 . 6 125.1 1 2 4 . 2 1 1 3 . 2  1 2 3 . 8  1 3 5 . 2  1 5 7 . 0 1 7 5 . 1 1 7 1 . 3 14’3.4 6 4 . 4

KM 309 1 2 7 6 . 6 ems 7 . 6 6  l/set r e m a i n i n g
C:onc . 4 4 5 c J 6 6cl c 6 6 5 4 3 4 . 5

V e l . 8.60 0.3% 0.35 0. ‘32 0.34 1 . 00 1.10 1 . 1 ’ 3 1 . 1 7 1 . 6 7 0 . 6 1
W.P. 3 4 . 6 7 3 4 . 4 8 3 4 . 4 8 3 4 . 4 8  3 4 . 4 8  3 4 . 4 8  3 4 . 5 0 3 4 . 4 8 3 4 . 4 8 3 4 . 5 0 3 4 . 6 8

D e p t h 1 . 8 2 3 . 6 3 3 . 6 0 3 . 4 6  3 . 5 9  3 . 3 2  4 . 5 6 5 . 0 8 4.39 4 . 3 3 1 . 8 7
A Y e a 6 2 . 6 1 2 5 . 2 1 2 4 . 3 11’3.2 1 2 3 . 9  1 3 5 . 2  1 5 7 . 1 175. 1 171.9 1 4 3 . 4 6 4 . 4

KM 3 10 1 2 7 8 . 0 ems 7 . 6 6  1  /set r e m a i n i n g
II:l:an~: , 4 4 5 s 5 6 6 6 6 5 4 3 4 . 5
Vel . 0.60 0.95 0.45 (j. 32 (3.94 1.00 1.10 1 . 1 3 1 . 1 7 1 . 0 7 0 . G 1
W.P. 3 4 . 6 7 3 4 . 4 8 3 4 . 4 8 3 4 . 4 8  3 4 . 4 8  3 4 . 4 8  3 4 . 5 0 3 4 . 4 8 3 4 . 4 8 3 4 . 5 0 3 4 . 6 8

D e p t h 1 . 8 2 3.  63 3 . 6 1 3 . 4 6  3 . 5 3  3.9, c 3  4 . 5 6 5.08 4.39 4 . 3 4 1 . 8 7
A r e a 6 2 . 6 1 2 9 . 3 1 2 4 . 3 1 1 ’ 3 . 3  1 2 3 . 3  1 3 5 . 3  1 5 7 . 1 1 7 5 . 2 1 7 2 . 0 149.5 6 4 . 4


