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1. Introduction

The work described in this report was carried out for Acres International. Renewed interest in the
Churchill River basin brought about the need to review and update the hydrological parameters related to
the Probable Maximum Flood (PMF) for two sites on the Lower Churchill River: Gull Island and Muskrat
Falls. St ‘ |

This study focuses on the meteorological aspects of PMF for the lower Churchill River Basin; i.e.,

Maximum Precipitation (PMP) resulting from a late spring rainstorm. With regards to PMP, the work

i 11

presented here is based on papers by Sparrow (1968) and Pollock and Ranahan (1975},

The scenario adopted for the study consists of the following combination of meteorological
events:
e an extreme snowpack persisting into the late spring is subjected to the warmest snowmelt temperature
sequence consistent with historical records;
a few days after the snowmelt is triggered, a PMP rainfall event occurs over the lower Churchill basin;

upper Churchill basin.
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2. The Churchill River Basin Watershed - Climatology

(This whole section is taken from “The Climates of Canada’ by David Phillips)

The climate of Labrador is more Arctic than Atlantic. Because it is on the eastern side of the continent, it
experiences strong seasonal contrasts in the characteristics and movement of air masses. The predominant
Jlow is off the lmzd The rugged Torngat Mountains in the north, with peaks above 1500 m, and the Mealy

Mountains in the south, with peaks about 1200.m, canf ine a‘he modemtmg influence of the Atlanrta Ocean
to the rocky islands and near shore. :

The limitation of the ocean's influence, however, is not a serious disadvantage, because in this region its
effect on the climate is generally unpleasant. The Labrador sea is infested with floating pack ice and
icebergs for eight months of the year. The masses of ice keep sea temperatures below 4°C. An east wind off
the Labrador Current is a cool wind in summer, often with light rain or drizzle. In winter, when the Atlantic
air is relatively mild, the accompanying weather includes cloud and frequent snow flurries. Whenever
easterly winds bring very moist air from the Atlantic, widespread fog occurs.

Temperature

Winters are very cold, with typical daytime temperatures for January between -10 and -15°C. colder than
Newfoundland and more like the frigidity of the southern Prairies. An occasional incursion of Atlantic air
will warm up the winter. The summer season is brief and cool along the coast because of the cold Labrador
Current. July average temperatures are from 8 to 10°C along the coast but are 3 to 5°C warmer in the
interior. The pleasantness of the summer day along the coast is often determined by the wind direction--
westerly winds bring clear, mild continental air, whereas easterlies, blowing off the Labrador Current,
bring cold, cloudy, and moist weather.

Precipitation

Precipitation is heaviest in the south and decreases northwards. On the whole it is much lighter than in
Newfoundland, although amounts can vary considerably from year to year.

Southern Labrador is not unlike the moist northern shores of Newfoundland, with 1000 mm, as a typical
vearly fall of precipitation. About 45% of this occurs as snow. Over much of Labrador 800 mm is a more
tvpical amount, with about half of it snow. In summer, rainfall is quite reliable, with seasonal totals seldom
less than 175 mm in the north and 275 wmm in the south.

Snowfall is heavy, with Churchill Falls in the interior having 481 cm, making it one of the snowiest places
in Canada. Goose Bay has a mean snowfall of 445 em. In the south, Cartwright averages 440 em, and in
the north Nain is typical with 424 cm. - The ground is snow-covered for eight months in the far north and
for six months in the south.

3.  Maximum Snowfall

Snowfall Return Periods
[{from snow ¢course data

A probability analysis of the maximum snowfall (water equivalent) for each snow course, shown
in Table 3.1, was carried out. The maximum water equivalent for each year of operation was selected.
Since this represents a seasonal accumulation and not a single extreme event, the analysis is not an extreme
value analysis but is analogous to the calculation of the probability of seasonal precipitation. Hence,
extreme value distributions, such as the Gumbel double exponential, are inappropriate. Seasonal
precipitation accumulation has been found to fit either a Cube Root Normal or Log Normal distribution
quite well. The Log Normal distribution was assumed for these calculations,

Lanad
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TABLE 3.1
Snowfall (water equivalent in mm) Return Periods

Snow Course Location Open Years Lat Long 100-yr RP | 10000-yr
Goose Bay 1962-94 32 | 53218 | 60°22° |  S543mm |  838mm
Churchill Falls A 1968-93 22 53233 | 64°06" 708 mm | 1122 mm
Churchill Falls 1972-98 25 53934’ 64°Q7’ 544 mm 700 mm
Wabush 11972-98 25 52057 66° 42" 533 ' mm 719 mm
Schefferville A 1968-94 24 54948’ 66°49° 529 mm 870 mm
Esker F1972-98 24 53°51° 66° 247 781 mm 2111 mm
Fig West 1972-98 24 53812 64°01° 568 mm 813 mm
Metchim Basin 1972-98 23 532262 63716’ 445 ' mm 619 mm
McPhayden 1 197298 25 54°12° 67° 09 477 mm 705 mm
Orma Lake 1972-98 25 54° 08’ 63° 09’ 569 mm 807 mm
Michikimats -} 197298 25 54°34° 64° Q77 633 oo 845 mm
McKenzie Basin 1 -1972-98 21 54¢34° 657327 557 mm 843 mm
Lobstick .| 1972-98 25 53° 507 65°02° 530 mm 796 mm
Simms 1972-98 25 53246’ 65249 506 mm 714 mm
Twin Falls | 1968-98 26 53236 64°28° 600 mm 869 mm
Flour Lake 1959-72 13 53°45’ 64°38° 438 mm 665 mm |
Anderson o -1972-98 25 528100 63°34° 500 mm 745 mm
Kepimitg 1972-98 25 52942 64°% 517 504 mm 773 mm
Lac Joseph 1972-98 25 52° 587 65°32° 484 mm 667 mm
Lac Long 1972-98 24 52°3¢’ 63° 51 491 mm 664 mni
Seahorse 1972-98 25 52°10° 65° 44 523 mm 742 mm

The procedure is as follows:

e the natural logarithm of each maximum snow water equivalent amount is taken;

e the mean and standard deviation of the resulting sample is computed, and the data set is transformed to
the standard Normal distribution;

e ' return periods are calculated using the relationship, T=1/(1-P) where 1-P is the probability of
exceedance.

values are estimates of the probable maximum snow pack useful for comparison with the snowstorm
maximization estimates of the probable maximum snow pack. Of the 21 courses shown in Table 3.1, Esker
is the only one to be vastly different from the group mean. Examination of the graph for Esker clearly
shows that the Log-Normal distribution is an extremely poor fit for this sample, due to one very small
water equivalent amount recorded in 1981. For this reason, the return period values for Esker should not
be used for computation of the design snow pack.

The 100-year and 10,000-year return period averages for the selected snow courses are:

100 Year 10,000 Year
21 snow course sites 545.9 mm 8394 mm
20 sites (less Esker) 534.1 mm 775.8 mm
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A snow storm’s efficiency is determined by the ratio of maximum prebable available moisture for
the date (+/- 15days) and location of the storm to the actual moisture available to the storm. The storm is
maximized by multiplying this derived ratio by the actual snowfall. This results in the maximized snowfall
that could have been produced by that particular storm if maximum moisture had been available to it.

As a first step in determining the Probable Maximum Snowpack, daily snowfall data for stations
in and close to the study basin were assembled for their full period of record. Considering only the winter
months (October to April), the daily totals were added together to produce annual totals for each station.
The greatest years for all stations were examined and the four greatest years overall were selected. These
were, in order of magnitude; 1981, 1977, 1972, and 1983. ‘The resulfs of this analysis are shown in Table
3.2.

The following criteria were used to determine whether or not a particular storm would be
maximized:

e the storm had to produce & cm of snow or more in a'‘two day period;

e - the storm had to have a clearly defined warm air sector or trough which passed over or near

the study area during the days of significant snowfall,

Snowfalls of less than the above threshold would normally lack the synoptic circulation features that supply
a storm with maximum meisture. Surface weather maps and 500 mb charts were examined to select which
storms were to be maximized.

most of Canada since the warm air providing the moisture input is often many kilometres to the south at the
surface. This often requires that data from stations well to the south of the study basin are chosen for
calculating storm precipitable water for maximizing the storm. Upper air data for storm dates are used to
calculate precipitable water from the surface to 200 mb in millimetres of water. For ‘snow only’ storms
(i.e., no mixed precipitation present) maximum precipitable water was capped at 24.1 mm, based on the
work presented in Canadian Electrical Association (1994), when maximizing the storm. These higher
values generally occur in October and April when much warmer moist air is supplied to the storm although

Upper air data were used to calculate storm precipitable water. Winter storms pose a problem over

Maximization ratios were obtained as follows:

¢  monthly maximum precipitable water values for upper air stations in the vicinity of the basin are
determined using maps provided in Canadian Electrical Association (1994). Consistent with CEA
(1994), maximum precipitable water estimates are capped at 24.1 mm on the assumption that only rain
would be possible from a warmer and more moist air mass:

e for a particular storm’s duration {1 to 4 days), precipitable water values are calculated for 0000 UTC
and 1200 UTC ascents from upper air stations within the warm air sector of the storm system;

e  the maximum storm precipitable water value is selected (in mm)} from these ascents and then divided
into the maximum precipitable water for the date of occurrence of the event fo obtain the
“maximization ratio” - the storm snowfall is then multiplied by this ratio to cbtain its maximized
value;

e  each snow storm over the winter is maximized using this method to obtain an annual value for each
station. Some snow events, such as those in which rain is mixed with snow, cannot be maximized
using this method. As well, snowfall from storny events which are very weak (no significant warm air
mass) or distant, or snowfall from orographic, convective, lake or ocean effect were not maximized.

Tables 3-A, 3-B, 3-C and 3-D in Appendix B present the detailed data upon which the winter snowpack
maximization is based.

L
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TABLE 3-2

| ! oo L
WINTER STORM MAXIMIZATION SUMMARY

BASIN [STATIONS PERT E KTTONE ‘
Study [Churchill Falls |Schefferville Wabush L MEAN |MEAN [Goose Bay Nitchequon~ [Sept-Isles ANNUAL MEANS

Years |Mea. [Max. = |Mea. [Max. |Mea. [Max. '|MEA |MAX |Mea. |Max. |Mea. [Max. |Mea. [Max. |Measured|Maximize

1971-72 | 506.40| 62.34| 430.20| 550.76| 566.50| 737.17| 501.03| B5009|421.50| 568.38|250.70| 335.56| 580.70| 867.66| 42063 59054

1976??47410 @0?20 561.5*0 ?31?551’640 - 659.12 51?..33: 662.69 440.70| 590.871429.30 579.61] 395,90 541.90| 421.97{ - 570.79]

1980-81 | 445.60| 589.70| 592.20| - 784.01| 506.50 672.05] 514.90] 681.72)551.90| 735.72|373.60| 489.12| 476.00| 666.83]  467.17 »1630‘56

1982-83 | 527.10| 648.30/ 44240| 558.33 53530| 660.22| ~507.60| 622.28|528.00| 646:63| 345.70| 404.16| 326.70| 42386| 400.13| 49748

{Wean 488.3] 626.73| 506.58] b653.71[ B3T.28] BB2T4[ S50B.72| 654.20| 485.53] 635.40( 349 .‘ES‘ A5 44708 82507 427.48] ~ 570.84]

Note: ~ |Maximized values represent 10,000 year relurn period estimates.
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4. Maximum Snowmelt Rate

Figure 4-1

Upper Limits of Maximum and Minimum Temperature Series
for the Churchill River Basin
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In order to determine the largest possible snowmelt contribution to a spring flood, the scenario
selected proposes preserving the maximized snowpack for as long as possible into spring then allowing the
quickest feasible temperature rise (Bruce-1962). This approach to selecting the ideal melting temperature
sequence was applied within the constraints of the following parameters for the lower Churchill Basin:

e last zero-crossing date to determine the beginning of snowmelt (the last date in spring when
temperature rises from below 0°C to above 0°C, and continues to rise without returning below 0°C -
CEA (1994). The last zero crossing date for the lower Churchill Basin was determined using data for
Goose A { May 25) and for Wabush Lake A (May 27) - Table 11, page 73, CEA (1994). May 26 was
used as the last zero-crossing date for the basin;

e  maximum temperature possible over a snow cover. A temperature of 24°C was used - recommended

as the estimate of the upper bound of maximum temperature with significant snow cover - CEA
{1994}, p.69;

temperatures - data from Churchill Falls (3G years), Wabush Lake (38 years), Goose Bay (57 years)
and Schefferville (29 years) were used to determine the highest achievable temperatures for the lower
Churchill Basin. The temperature envelopes are shown in Figure 4-1. Based on the idea that the effect
of snow or lack of snow is significant for maximum temperatures but not as significant for minimum
temperatures (CEA 1994 - p.71), the highest maximum temperatures factors in snow on the ground
while the highest minimum temperatures do not. Although not shown above, the 30-day temperature

periods were examined to ensure that these were not violated by the temperature sequence presented in
figure 4.2;

e  highest temperature likely over a snow cover during a continuous rain event over the lower Churchill
basin, This was determined by extracting the maximum precipitable water content from Goose Bay

)
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Jor Estimation of Probable Maximum Precipitation (WMO - No. 332, 1986) to arrive at a surface
temperature in the vicinity of 16°C.
Figure 4.2

Limiting Temperature Series and Optimum Melt Sequences
for the Lower Churchill River Basin

25
i
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Figure 4.2 shows the optimized melting maximum temperature sequence super-imposed on the
limiting curves. The minimum temperature sequence is based on historical relationships between
maximum and minimum temperatures at several stations in and around the basin.

e  the basin experiences a cooler-than-normal period during April and May which allows just enough
melting to ripen the snowpack and to saturate the ground;

e awarm front passes over the basin at the end of May and brings very warm temperatures (24°C
maximum) over the basin, which triggers extreme melting;

e the warm sector remains over the basin for 3 days after which the associated low and cold front move
eastward, allowing the cold front to pass over the area. The cold front progresses very slowly

eastward, east of the basin, and extends southwestward to a developing low pressure system. This

5% of June;

e the rain ends on June 5™ as the system moves away. Temperatures over the basin return to seasonal
values.

Table 4.1 presents the maximum 6-hourly temperatures that can be postulated during the PMP
event while respecting the limiting temperature envelopes in Figure 4.2.
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TABLE 4.1
6-hour Temperatures (°C) during PMP event
Max(°C) Min(°C) 06:00 12:00 18:00 24:00

29-May 19 5 5 7 16 19
30-May 24 19 19 22 21 19
31-May 24 % .20 22 .2 15
01-Jun 15 6 ‘ 1210 8 6
02-Jun 12 6 8 g 11 12
03-Jun 16 12 14 15 16 16
04-Jun 16 15 16 16 15 15
05-Jun 15 5 15 10 8 6
06-Jun 10 4 4 6 8 6

Limiting Temperature Series and Optimum Melt Sequences
for the Lower Churchill River Basin
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SSARR model to determine the Probable Maximum Flood (PMF) for the lower Churchill basin. The
temperatures before May 15 were set to historic 1985 temperature. Somewhat warmer temperatures than
the initial sequence provided were used between May 15 and May 29 as this was found to produce a higher
peak flood. This sequence does not violate any of the established criteria.

5. Maximum Spring Rainfall

There are some difficulties inherent in carrying out a Spring-PMP study for the Labrador area,
One of these is that heavy spring rainfalls are relatively rare, leaving one with few storms to analyse. This
presents a problem since, “to consider only fewer than a half-dozen or so storms or storm sequences, no
matter how sophisticated the maximization and transposition adjustments might be, gives no assurance that
the PMP level has been obtained” - (WMO - No. 332, 1986).
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The usual answer to the problem of too few storms is storm transposition. This approach allows
one to supplement the storm data base for a given basin with storms from other source regions. This brings
about the difficulty of finding suitable source regions from which to transpose storms into the Labrador
area. Low pressure systems usually track from west to east into Labrador in the spring; these storms are
unlikely to have the moisture supply necessary to deliver a PMP-class rainfall event. Storms that can tap
moisture from the Atlantic Ocean are more likely to deliver heavy rainfalls, but these always occur too late
in the season to coincide with an extreme snowmelt. While it is possible to transpose storms in time, this
approach is usually limited to 15 days (WMO - No. 332, 1986) and care must be taken to respect seasonal
limitations on storm types. For example, even with significant adjustments for seasonal variations in
precipitable water content, it may not be proper to transpose a “summer” storm into a spring storm scenario
if the upper support for such a storm is unlikely to exist in the spring.

Labrador’s unique topography, as well as its position relative to storm tracks over eastern Canada,
makes it difficult to find suitable source regions for outstanding spring rainstorms. These difficulties were
récognized in a study by SNC-Shawinigan Inc. for the Canadian Electrical Association; “Most of
Labrador’s severe rain storms result from cyclones originating from the Atlantic Ocean. The orography
around the area also justifies a special transposition zone for Labrader”™ - (CEA 1995}, This “special
transposition zone” limited the search for storms In this study to storms occurring within a few hundred
kilometres of the lower Churchill basin. In addition, and among other factors, this “special transposition

discussed later in this section.

The storms used by Sparrow in his 1968 study of the upper Churchill basin were used as a starting
point for this study. Sparrow's search of major rainstorms covered the period from 1948 to 1966. Pollock
and Ranahan (1975}, in their study of the lower Churchill basin, used these same storms without
modification. For the current study, the authors carried out a search for outstanding spring rainstorms
(April, May, June) from 1975 to the present using the data available for Labrador and eastern Quebec.
Table 5.1 presents the results of this search along with the storms analyzed by Sparrow.

Storm maximization using precipitable water content (PWC) from upper air data was carried out
for each of the storms identified in Table 5.1, Upper air data from Goose Bay, Nitchequon, Sept-lles and
Stephenville were available for each storm. It was found that the storms originally analyzed by Sparrow
remain the most significant for the area of interest and these became the focus of this part of the study.

Modifying Sparrow’s DAD curves - The storm maximization factors produced in this study were found to
be generally lower than those produced by Sparrow (1968). This difference may be explained as follows:

e . Sparrow was especially conservative in his study; “In order to partially compensate for the
short length of record, the assumption made in attempting to set physical upper limits to the
Meteorological factors were on the conservative side, i.e., where a choice existed, the
assumption which would yield higher values was taken.” (Sparrow, 1968)

e In his study, Sparrow “... maximized each storm using the persisting dewpoint method ...”
(Pollock/Ranahan, 1975). In the current study, upper air data are used exclusively; ... upper
air measurements provide a more reliable estimate of the moisture present in the attmosphere
than surface dew points, especially in the spring season when there is snow on the ground.”
(CEA 1995)

e The data sets used in this study are considerably longer than those available for Sparrow’s
study.

Based on the results shown in Figure 5.1 and using the DAD curves generated by Sparrow (Figure 4.4}, the
following are the calculations used to arrive at a spring PMP value for the lower Churchill basin:

e size of basin = 21,500 km*

10




e Duration
66 hours

48 hours

24 hours
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i%S.Sﬁ;‘aﬁ
193.0 mm 1737 mm
147.3 mm 132.6 mm

It was also required to work out a 100-year rainfall amount for the lower basin. This was worked out as

follows:

size of basin = 21,500 km”
e a Gumbel extreme value analysis of data at Goose Bay, Wabush and Churchill Falls give a

value very close to 0.28 for the ratio 100-year rainfal/PMP rainfall at each of these stations.
o applying this ratio to the lower basin PMP values worked out above yields:

Duration
66 hours
48 hours

24 Vhsars

PMP rain 100-vr 1ain
188.6 mm 52.8 mm
173.7 mm 48.6 mm
132.6 mm 37.1 mm

Figure 4.4 (Sparrow,68)

MAXIMIZED SPRING RAINSTORM DEPTH-AREA-DURATION VALUES CHURCHILL RIVER

DRAIMAGE BASIN (MARCH THROUGH JUNE}
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Saguenay Storm - Julv 18-21.1996

Meteorological aspects: (the following information, in italics, is quoted directly from the
Environment Canada report, “Torrential rains of July 18 to 21 1996, in the province of Quebec” -
September 9, 1997 by Milton and Bourque). :

The low pressure system that gave the heavy rain over the Saguenay region on July 18 to 21, 1996
was an uncommon event for the time of the year.

“The torrential downpours which fell on the province during this event were produced by a low
pressure system of greater than normal intensity for a summertime period.

The first unusual feature of this low pressure system was its very rapid development and the
resulting central barometric pressure. The particular intensity of the development of this system is
characteristic of an ‘explosive development,’ a term which in meteorology means a very rapid
drop in pressure. However, ‘explosive’ developments are rare in Quebec in the summer.

Second, the position of the low at the time of its maximum development plus its thermodynamic
characteristics, enhanced local topographical effects which increased the production of
precipitation.”’

The following describes the storm at the synoptic level:

“On July 18, 1996, a low pressure system being monitored west of Lake Michigan slowly began moving
eastward .... North of this low, a weak baroclinic zone stretched from north of Lakes Superior and Huron
to the province of Quebec. At that time, the temperature gradient around the low was very weak. The air
temperature in the warm sector of the low was in the 20° to 30° range; elsewhere the temperature was a
Jew degrees cooler. However, the moisture supply was considerable: the dew points in the warm sector of
the system were in the 22° to 27°C range. The unstable air mass and differential heating caused the
Jormation of several thunderstorms in the warm sector of the low and in the convergence zones. During the
night of July 18 to July 19, the low deepened gradually and the associated area of precipitation, initially
convective, became more organized ....

During the day of Friday, July 19, upper-level support intensified markedly. Combined with a large
release of latent hear and the arrival of cold air west of the low pressure system, this additional support
provided the impetus for a rapid development of the surface low.

Thus, from the morning of July 19 to the morning of July 20, the low pressure system developed into a
major storm following a deepening of some 20 mb within a 24-hour period. At 08:00 EDT on July 19, the
fow was located near Toronto and its central pressure was measured at 999 mb ... In the afternoon, the
low began moving towards Montreal (central pressure of 995 mb ...

During the following evening and night, the low became more cyclonic, reaching a central pressure of 979
mb on the morning of Julv 20. - At this time, it was located near the Quebec-New Brunswick border ...

It was during this period of development that the low pressure system produced the heaviest rainfalls
covering the southwestern portion of the province towards the Saguenay-Lac Saint Jean, Gaspé Peninsula
and North Shore regions. In addition, a large pressure gradient promoted the formation of very strong
winds, especially along the gulf and the estuary of the St Lawrence river ...

The system became less intense during the day of July 20 and slowly moved toward New Brunswick .... Its
central pressure increased during the next 24 hours to reach 993 mb by 8:00 EDT on July 21 ... The cloud
cover began to break up, but the precipitation area associated with it continued to affect a large part of
central and eastern Quebec, moving slowly eastward late in the day.”

12
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Topography was a very significant factor in the rainfall pattern generated by this storm. “The
regions that recorded the heaviest rainfall during July 19 and 20, in addition fo being affected when the
storm was at its peak, are characterized by a topography which promoted more infense formation of
precipitation. The wind circulation pattern during this storm caused orographic lifting over certain parts
of the Saguenay, Upper North Shore and Gaspé regions. This lifting produced larger amounts of
precipitation.”’ N o

The importance of orography is emphasized again by Milton and Bourque, at the end of their
report, in their Summary and Conclusions section: “Notwithstanding the development of the weather
system, orographic factors contributed significantly to increasing the spatial distribution of the rain; for
instance, among the most affected areas (Saguenay and North Shore), the orographic lifting associated
with the formation of convective cells locally increased the amounts of precipitation. The presence of
mountains such as those in the Parc des Laurentides, Mont Valins, the Appalachians and the Chic Chocs
Mountains resulted in additional accumulations along the upslope flanks. This was particularly apparent
on July 20, when the rainfall was modulated mainly by orography factors.”

For the purposes of this study, the “Saguenay storm” was deemed not transposable for the
following reasons: '

e even though the storm had unusual characteristics, for a summer event, it occurred too late in
the summer fo justify transposing it back in time into a late spring event;

e the precipitation patterns produced by this storm were closely linked to the local orography
which makes the event an unsuitable candidate for fransposition;

e based onthe “transposition maps” in CEA 9137 GG 929 pp. 70-71, this storm occurred outside
the “special transposition zone” for Labrador.

6. Conclusion

The scenario examined in this study consisted of a maximized snowpack over the Lower Churchill
River Basin persisting late into the spring. A warm front passes over the basin at the end of May and
brings very warm temperatures, triggering a rapid melt. The warm air lingers over the basin for several
develops on this front southwest of the basin, tracks northeastward and brings a PMP rainfall event during
the first week of June. At the same time as the PMP event in the south, the upper Churchill Basin
experiences heavy rains.

Data from sixteen snow courses in the area of interest were used to calculate snow water
equivalent 100-year and 10,000-year return period values. As well, data from stations within or in the
vicinity of the basin were used to estimate the Probable Maximum Snowpack for the Lower Churchill
Basin.

After an extensive search through decades of data for stations in Labrador and eastern Quebec, it
was found that the heavy rainstorms analyzed by Sparrow in 1968 remain relevant today. As was done in
Pollock and Ranahan (1975) study of the lower basin, the Depth-Area-Duration (DAD) curves generated
by Sparrow were used in this study. As indicated from the resuits of maximizing the relevant storms using
several decades of upper air data, Sparrow’s curves were adjusted downwards by 10%.

was used in this study to conclude that this particular storm could not be transposed to contribute to a
spring PMF event over the Lower Churchill Basin.

An excellent analysis of the “Saguenay storm” by Milton & Bourque (Environment Canada, 1997)

st
L
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Table 5.1
Storm Dare Max Station Represent-  Max PWC Actual Max Ruatio 100-pear Max Ratio Sparrow Sparrow
Observed ative {(Record) Storm PWC {Record PrPwc 100-pear Mux Factor DAD Curve
Point UdA Station - for Storm {mm) PWC) Storm Date PWC Modifica-
Rainfall Dare () tion factor
(mm) {mm)
Jun. 13-13/58 59 Knob Lake Cioose Bay 42 202 1L.60 41.49 1.58 2.20 0.72
May 25-27/61 81 Lake Eon Sept-Tles A 43 27.1 1.59 4742 1.75 1.96 0.89
Jun. 24-25/62 53 Twin Falls. -~ Goose Bay 42 30.3 1.39 L4149 1,37 1.98 0.69
May 26-29/63 82 Nitchequon Nitechguon 33 20.6 1.60 35,15 171 1.97 0.87
May 24-25/64 87 Wabush L. Sept-Tles A 43 37.1 116 LAT42 1.28 1.43 0.89
Jun, 1-2/75 69 Chur. Falls A Sept-lles UA 43 374 1.15 47,42 1.27
Jun. 13-14/78 53 Wabush A Sept-lhes UA 43 30.9 1.39 4742, 1.53
Jun, 27-28/78 59 Chur, Falls A~ Sept-lles UA 43 316 1.36 47.42 1.50
Jun, 26-28/80 81 Goose A Sept-Tes LIA 43 348 1.24 47,42 1,36

The a%umptinn was made, in calculating precipimbls water content (PWC), that PWC increases linearly throughout the spring-early summer
period. The plotted data in’ Appendix C shows a continuous rise in PWC during this period. - Caleulations of period-of-record PWC as well as 100-
yr return period PWC were based on this assumption.

Max PWC (Record) for Storm Date (mm) - As indicated in Figure 4.2, the date for the PMP rainstorm is June 3", The maximum precipitable
water content was calculated for that date from the upper air data for the period of record of the station in question.” The upper air data available
was as follows: Nitchequon (25 years), Sept-Iles (37 years), Goose Bay (37 years) and Stephenville (30 years).

Actual Storm PWC (mm) - A series of surface pressure analyses and upper air charts for each storm was examined and used to pick the upper air
station most representative of the moisture supply for the storm. The Actual Storm PWC was obtained from the representative station’s upper air
data,

Max Ratio (Record PWC) - A maximization ratio based on period-of-record pwc by dividing the Actual Storm PWC into the Max PWC {Record)
for the Storm Date.

100-year PWC Storm Date {mm) - A Gumbel extreme value analysis was carried out on the selected station’s data and the results for May and
June were used to calculate the 100-year pwc for the storm date.

Max Ratio 100-year PWC - A maximization ratio obtained by dividing the Actual Storm PWC into the 100-year PWC for the Storm Date.
Sparrow Max Factor - This is the maximization factor obtained by Sparrow in his 1968 study:

Sparrow DAD Curve Modification factor - Obtained by dividing the Sparrow Maximization Factor into the Maximization Ratio 100-year PWC.
Based on these results, a factor of 0.9 was used to modify Sparrow’s DAD curves to obtain the PMP for the lower Churchill basin in this study:

It is interesting {o note that, over its period of record, Goose Bay has experienced at least one instance of PWC greater than'a 100-yr value.
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CHURCHILL FALLS A SNOW COURSE
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Appendix B
Table 3-A
1971-72 WINTER STORMS
BASIN STATIONS ,
Storm Dates U/A - |Storm Ratio Churchill Falls Schefferville Wabush L.
Station | P.W. | Max/pw Mea. Max. Mea. Max. | Mea, Max,
1971
QOct. 6- 9 ST 24 1.00 127 127 156 156 118 118
Oct. 11 -13 rain 1.00 191 191 160 160 21 21
QOct. 16 - 18 Sl 21 1.14 84 a6 186 213 176 201
Oct. 29 - 31 Sl 20 1.20 10 12 88 103 0 0
Nov. 2- 5 ST 24 1.00 100 100 176 176 181 181
Nov. 7-11 ST 24 1.00 361 381 533 533 704 704
Nov. 12 - 13 GB 12 2.00 157 314 69 138 48 98
Nov. 19-23 Sl 21 1.14 447 511 262 299 137 157
Nov. 26 - 30 ST ~ 18 1.26 348 440 325 411 437 552
Dec. 6- 9 Sl 12 2.00 86 132 95 196 112 224
Dec. 11-14 ST 18 1.33 231 308 153 204 482 643
Dec. 16 - 17 CAR 14 1.71 13 22 0 G 30 51
Dec. 21-26 ST 16 1.50 97 148 71 107 115 173
Dec. 27 - 29 CAR 12 2.00 28 56 15 30 23 48
) 1972
Jan. 1- 4 ST .18 1.33 51 68 41 55 104 139
Jan. 8-11 CAR 13 1.85 141 260 122 225 177 327
Jan. 12 - 14 ST 24 1.00 122 122 68 68 92 92
Jan. 17 - 20 ST 16 1.50 107 161 175 263 149 224
Jan. 21 -23 CAR 19 1.26 117 148 155 196 99 125
Jan. 25 - 26 ST 17 1.41 152 215 46 65 191 270
Feb, 4- 5 ST 11 2.18 119 260 153 334 125 273
Feb, 6- 9 no storm 1.00 145 145 69 69 99 99
Feb. 12 - 16 ST 18 1.33 291 388 161 215 259 345
Feb. 19 - 20 CAR 12 2.00 76 152 21 42 132 264
Feb. 26 - 28 no storm 1.00 38 38 11 11 84 64
Mar. 2- 3 ST 19 1.26 53 87 35 44 78 96
Mar. 5- 8 ST 21 1.14 138 158 109 125 151 173
Mar. 11 - 12 no storm 1.60 36 38 568 56 48 46
Mar. 16 - 19 CAR 24 1.00 261 281 178 178 358 358
Mar. 24 - 27 ST 21 1.14 448 512 363 415 474 542
Apr. 5-7 ST 12 2.00 79 158 a0 180 168 336
Apr.21-22 CAR 14 1.71 145 249 38 862 28 48
Apr. 24 -26 ST 14 1.71 178 305 88 147 135 231
Apr. 28 - 30 ST 24 1.00 107 107 40 40 153 153
TOTALS (mm water) 50640 66234, 430.20 550.76] 566.50 737.17
Legend: U/A Stations:
GB Goose Bay
Storm P.W. - precipitable water from u/a sounding, surface to 200 mb CAR Caribou, Maine
U/A station - radiosonde station MO Moosonee, Ont.
Max. P.W. - snow only event: maximum precipitable water - 24 mm NI Nitchequon, Que.
Mea. - measured snowfall from daily snow. S| Sept-lsle, Que.
Max. - maximized snowfall, Measured snow X ratio.

ST Stephenville, Nfld.
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Table 3-A (Continued)
1971-72 WINTER STORMS
PERIMETER STATIONS
Storm Dates U/A - |Storm Ratio Goose Bay | Nitchequon Sept-lsles
‘ Station | PW. | Max/pw | Mea. Max. | Mea. Max.| Mea. Max.
1971 ' b
Oct. 6- 9 ST 24 1.00 0 0 69 69 0 0
QOct. 11-13 rain 1.00 0 0 61 61 0 0
Oct. 16 - 18 Sl 21 1.14 10 11 109 125 8 9
Oct. 29 - 31 Sl 20 1.20 3 4 28 34 g 0
MNov. 2~ 5 ST 24 1.00 71 71 240 240 135 135
Mov. 7-11 ST 24 1.00 7386 736 181 181 0 0
Mov.12-13 GB 12 2.00 66 132 8 16 0 o
Mov. 19 -23 St 21 1.14 31 35 96 110 20 23
Mov. 26 - 30 ST 19 1.26 311 393 125 158 493 623
Dec. 6- 9 Si 12 2.00 59 118 69 138 158 316
Dec. 11 - 14 ST 18 1.33 208 277 61 81 388 519
Dec. 16 - 17 CAR 14 1.71 35 60 46 79 292 501
Dec.21-26 8T 16 1.50 227 341 §2 93 208 309
Dec. 27-28 CAR 12 200 33 66 186 32 137 274
1972
Jan. 1- 4 ST 18 1.33 118 159 71 85 230 307
Jan. 8-11 CAR 13 1.85 103 190 115 212 147 271
Jan. 12 - 14 ST 24 1.00 46 46 56 56 0 0
Jan. 17-20 ST 16 1.50 82 123 150 225 151 227
Jan. 21-23 CAR 19 1.26 41 52 73 92 147 186
Jan. 25 - 26 ST 17 1.41 223 315 90 127 439 620
Feb. 4- 5 ST 11 2.18 23 50 83 181 418 912
Feb. 6- 9 no storm 1.00 16 16 71 71 0 0
Feb. 12-16 ST 18 1.33 283 377 132 176 363 484
Feb.19-20 CAR 12 2.00 110 220 63 126 356 712
Feb. 26 - 28 no storm 1.00 49 49 14 14 103 103
Mar. 2- 3 ST 19 1.26 30 38 23 29 214 270
Mar. 5- 8 ST 21 1.14 221 253 87 99 320 366
Mar. 11-12 no storm 1.00 16 18 35 35 58 58
Mar. 16 - 19 CAR 24 1.00 49 49 36 36 33 33
Mar. 24 - 27 ST 21 1.14 422 482 87 98 818 935
Apr. 5- 7 ST 12 2.00 188 376 99 198 1583 306
Apr.21-22 CAR 14 1.71 221 379 18 31 30 51
Apr. 24 - 26 ST 14 1.71 94 161 5 g 69 118
Apr. 28 - 30 ST 24 1.00 89 89 28 28 10 10
TOTALS {mm water) 421.50 568.38 250.70 - 335.56 589.70 867.66
Legend: U/A Stations:
GB Goose Bay

Storm P.W. - precipitable water from u/a sounding, surface to 200 mb CAR Caribou, Maine
U/A station - radiosonde station MO Moosonee, Ont.
Max. P.W. - snow only event: maximum precipitable water - 24 mm NI Nitchequon, Que.
Mea. - measured snowfall from daily snow. 8l Sept-isle, Que.
Max. - maximized snowfall. Measured snow X ratio. T Stephenville, Nfld.
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Table 3-B
1976 - 77 WINTER STORMS
BASIN STATIONS ;
Storm Dates U/A |Storm| Ratio Churchill Falls | Schefferville Wabush L.
‘ Station | P.W. | Max/pw | Mea. Max. Mea. Max. | Mea. Max.
1976 b
Oct. 3 ST 20 1.20 15 18 5 6 23 28
Oct. §-11 ST 24 1.00 186 186 91 91 213 213
Oct. 14 - 16 CAR 21 1.14 173 198 542 619 200 228
Oct. 18- 19 ST 20 1.20 13 16 68 82 76 91
Oct. 21-23 ST 19 1.26 122 154 96 121 151 191
Oct. 26 - 29 ST 23 1.04 152 159 127 133 72 75
Nov, 1- 2 ST 24 1.00 8 8 0 0 0 0
Mov. 5- 8 ST 24 1.00 2495 295 257 257 180 190
Nov. 9-11 ST 13 1.85 186 343 109 201 81 150
Nov. 14 -15 ST g 2.67 34 91 &1 163 11 28
Nov, 19 -22 ST 18 1.33 241 321 330 440 293 39
Nov. 27-29 CAR 18 1.33 31 41 44 59 43 57
Dec. 2- 3 ST 16 1.50 84 128 201 302 269 404
Dec, 7- 8 ST. 22 1.09 49 53 43 47 51 58
Dec. 11-12 ST 15 1.60 18 29 13 21 28 45
Dec. 16- 18 ST 14 1.71 85 146 9 15 29 50
Dec, 21-22 ST 24 1.00 181 181 267 267 287 287
Dec. 26 - 28 GB 19 1.26 118 149 161 203 215 272
1977
Jan. 1- 2 GB 13 1.85 52 96 21 39 127 234
Jan, 4- 5 ST 19 1.26 38 48 a3 42 11 14
Jan. §- 9 ST 19 1.26 268 339 102 129 23 29
Jan. 11 ST 21 1.14 170 194 226 258 347 397
Jan. 15-18 no storm 1.00 305 305 373 373 293 293
Jan. 20 - 21 GB 11 2.18 91 199 126 275 60 131
Jan, 26 - 27 ST 20 1.20 148 178 100 120 129 155
Jan, 28 - 29 GB 11 2.18 118 257 177 386 130 284
Feb, 3- 6 no storm 1.00 218 218 205 295 259 259
Feb.15-16 no storm 1.00 28 28 24 24 85 85
Feb.21-22 ST 20 1.20 165 198 139 167 139 167
Feb. 27 -28 CAR 19 1.26 135 171 100 126 348 440
Mar., 3 no storm 1.00 3 31 46 48 26 26
Mar. 10-12 ST 15 1.80 68 109 54 86 32 51
Mar. 17-18 | 15 1.80 114 182 226 362 116 186
Mar. 24 -25 S 14 1.71 7 12 138 238 g1 158
Mar. 31 CAR: 23 1.04 97 101 153 160 48 48
Apr. 3 CAR 20 1.20 57 68 107 128 100 120
Apr. 5- 8 CAR 24 1.00 247 247 362 362 163 183
Apr. 14-15 CAR 17 1.41 138 192 80 113 126 178
Apr. 28 - 29 Sl 18 1.50 257 386 308 482 281 422
TOTALS (mm water) 47410 607.20| " 561.50 721.75] 516.40 659.12
Legend: U/A Stations:
GB Goose Bay

Storm P.W. - precipitable water from u/a sounding, surface to 200 mb CAR Caribou, Maine
U/A station - radiosonde station MO Moosonee, Ont.
Max. P.W. - snow only event: maximum precipitable water - 24 mm NI Nitchequon, Que.
Mea. - measured snowfall from daily snow, Si Sept-isle, Que.
Max. - maximized snowfall. Measured snow X ratio. ST Stephenville, Nfld.
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Table 3-B (Continued)
1976-77 WINTER STORMS
PERIMETER STATIONS
Storm Dates U/A  |Storm| Ratio - Goose Bay Nitchequon Sept-Isles
Station | P.W. | Max/pw Mea. Max. Mea. Max. | . Mea. Max.
1976
Oct. 3 =13 20 1.20 0 0 87 80 0 0
Oct. 9-11 ST 24 1.00 211 211 78 78 33 33
Oct. 14- 16 CAR 21 1.14 3 3 227 259 0 o
Oct. 18 - 19 ST 20 1.20 a5 42 51 61 0 0
Oct. 21-23 ST 18 1.26 94 118 124 157 285 360
Oct. 26 - 29 ST 23 1.04 152 159 115 120 41 43
Nov. 1- 2 ST 24 1.00 104 104 0 0 11 11
Mov. 5- 8 ST 24 1.00 79 79 158 158 38 38
MNov. 9-11 ST 13 1.85 94 174 a7 179 0 4]
MNov. 14- 15 ST g 2.67 28 69 51 136 0 o
Mov.19-22 ST 18 1.33 125 167 348 464 44 59
Nov. 27-29 CAR 18 1.33 38 51 25 33 135 180
Dec. 2- 3 ST 18 1.50 124 186 112 168 82 123
Dec. 7- 8 ST 22 1.08 61 67 25 27 194 212
Dec. 11-12 ST 15 1.60 5 8 38 58 51 82
Dec. 16 - 18 ST 14 1.71 277 475 13 22 169 290
Dec. 21-22 ST 24 1.00 102 102 343 343 203 203
Dec. 26 - 29 GB 18 1.26 80 101 287 363 457 577
1977
Jan., 1- 2 GB 13 1.85 231 426 6 11 248 458
Jan. 4- 5 ST 19 1.26 157 198 39 49 61 77
Jan., 8- ¢ ST 19 1.26 180 227 18 23 12 15
Jan. 11 ST 21 1.14 144 165 178 203 276 315
Jan.15- 18 no storm 1.00 304 304 119 119 13 13
Jan. 20 - 21 GB 11 2.18 227 495 126 275 25 55
Jan. 26 - 27 8T 20 1.20 75 a0 72 86 183 220
Jan, 28 - 29 GB 11 2.18 28 57 218 476 321 700
Feb. 3- 8 no storm 1.00 265 265 144 144 7 7
Feb.15-18 no storm 1.00 49 49 <] 6 g8 a8
Feb.21-22 ST 20 1.20 210 252 13 16 161 193
Feb.27-28 CAR 18 1.26 190 240 48 61 137 173
Mar. 3 no storm 1.00 38 38 22 22 0 g
Mar. 10-12 ST 15 1.60 49 78 107 171 a7 139
Mar. 17- 18 si 15 1.60 139 222 430 688 143 229
Mar. 24-25 Si 14 1.71 61 105 123 211 0 g
Mar. 31 CAR 23 1.04 g L+ 58 81 4 4
Apr. 3 CAR 20 1.20 1114 133 176 211 250 300
Apr. 5- 8 CAR 24 1.00 86 86 182 182 140 140
Apr.14-15 CA 17 1.41 213 301 18 25 24 34
Apr. 28 - 29 Si 16 1.50 38 57 33 50 26 39
TOTALS (mm water) 44070 590.87| 429.30 579.61] 395.90 541.90

L.egend:

Storm P.W,
U/A station
Max, P.W.
Mea.

Max.

- precipitable water from u/a sounding, surface to 200 mb

- radiosonde station

- snow only event: maximum precipitable water - 24 mm

- measured snowfall from daily snow.

- maximized snowfall. Measured snow X ratio.

U/A Stations:
GB Goose Bay
CAR " Caribou, Maine
MO Moosonee, Ont.
NI Nitchequon, Que.
Sl Sept-isle, Que.
ST Stephenville, Nfid.
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Table 3-C
1980-81 WINTER STORMS
BASIN STATIONS
Storm Dates U/A |Storm Ratio Churchill Falls Schefferville Wabush L.
;i Station | P.W. | Max/pw Mea. Max. Mea. Max.| Mea. Max.
1980 ’ B '
Oct. 1- 4 rain storm 1.00 12 12 91 91 4 4
Oct. 9-11 Sl 19 1.26 70 88 a3 42 130 164
Qct.12-15 GB 23 1.04 176 184 389 4086 86 90
Oct. 16 - 19 i 21 1.14 66 75 53 61 72 82
Oct. 20 - 23 ST 14 1.71 148 254 149 255 a7 63
Oct, 26 - 27 si 24 1.00 a8 a6 60 &0 23 23
Oct 31 - Nov. 2 3l 11 2.18 20 44 62 135 a8 214
Nov, 4- 6 8T 24 1.00 74 74 297 297 108 108
MNov. 8-10 ST 21 1.14 40 46 168 192 78 &9
Nov. 14-15 GB 17 1.41 186 263 a0 127 143 202
Nov. 24 -26 CAR 23 1.04 218 227 122 127 147 153
Mov, 28 - 30 CAR 21 1.14 210 240 175 200 246 281
Dec. 3- 4 CAR 20 1.20 364 437 304 385 970 1164
Dec. 7- ¢ CAR 21 1.14 180 206 156 178 140 160
Dec. 14 - 15 no storm 1.00 34 24 37 37 7 7
Dec. 17 - 18 ST 16 1.50 72 108 40 60 110 165
Dec.23-25 ST 12 2.00 70 140 51 102 49 88
Dec. 28-29 ST 23 1.04 96 100 71 74 103 107
1981
Jan. 2- 4 ST 10 2.40 190 456 219 526 198 475
Jan. 7- 8 ST 15 1.60 120 192 328 525 197 315
Jan.. 10 - 11 GB 15 1.60 104 166 291 466 222 355
Jan, 13 - 14 sT 18 1.33 56 75 0 0 34 45
Jan. 18 - 20 no storm 1.00 108 108 17 17 22 22
Jan. 23 -24 no storm 1.00 18 18 0 1] 5 5
Jan. 26 - 27 CAR 14 1.71 70 120 66 113 a5 163
Feb. 1- 3 CAR 23 1.04 80 83 166 173 137 143
Feb, 8- 11 ST 22 1.09 164 179 255 278 227 248
Feb.15-17 Sl 13 1.85 56 103 a8 181 45 83
Feb. 21 Sl 22 1.09 16 17 22 24 79 86
Feb. 27 - Mar. 4 CAR 17 1.41 190 268 420 583 154 217
Mar. 13- 16 ST 19 1.26 200 253 346 437 223 282
Mar. 28 - 29 CAR 19 1.26 80 76 134 169 54 68
Apr. 4- 7 CAR 24 1.00 156 156 277 277 225 225
Apr. 9-11 ST 21 1.14 70 &0 59 g7 23 26
Apr. 14 -15 CAR 19 1.26 150 189 220 278 108 138
Apr. 17-18 ST 18 1.33 342 456 287 356 219 292
Apr. 20-22 GB 17 1.41 154 217 263 371 132 188
Apr. 25-27 Si 16 1.50 46 69 94 141 94 141
Apr. 30 CAR 20 1.20 34 41 3z 38 25 30
TOTALS {(mm water) 445.60 589,10/ 592.20 784.01 50690 672.05
Legend: U/A Stations:
GB Goose Bay

Storm P.W. - precipitable water from u/a sounding, surface to 200 mb CAR Caribou, Maine
UIA station - radiosonde station MO Moosonee, Ont.
Max. P.W. - snow only event: maximum precipitable water - 24 mm NI Nitchequon, Que.
Mea. - measured snowfall from daily snow. 8l Sept-lsie, Que,
Max. - maximized snowfall. Measured snow X ratio. ST Stephenville, Nfld.
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Table 3-C (Continued)
1980-81 WINTER STORMS
PERIMETER STATIONS
Storm Dates U/A - |Storm| - Ratio Goose Bay Nitchequon Sept-lsles
Station | P.W. | Max/pw Mea, Max. Mea. Max.| Mea. Max.
1980 ‘
Oct. 1- 4 rain storm 1.00 22 22 14 14 42 42
Oct. 8- 11 Sl 19 1.26 4] 0 59 75 0 0
Oct. 12 -15 GB 23 1.04 14 16 159 166 0 0
Oct. 16 - 19 sl 21 1.14 108 123 42 48 4 5
Oct. 20-23 ST 14 1.71 116 199 19 33 10 17
Oct. 26 - 27 sl 24 1.00 52 52 110 110 2 2
Oct31-Nov. 2 Si 11 2.18 2 4 58 127 22 48
MNov. 4- 6 8T 24 1.00 0 G 149 149 44 44
Nov. 8-10 ST 21 1.14 176 201 98 112 105 120
MNov. 14- 15 GB 17 1.41 379 535 43 61 13 18
Mov. 24 - 26 CAR 23 1.04 374 390 171 178 189 197
Mov. 28 - 30 CAR 21 1.14 57 65 39 45 454 519
Dec. 3- 4 CAR 20 1.20 64 77 59 71 514 817
Dec. 7- @ CAR 21 1.14 230 263 100 114 144 165
Dec.14-15 no storm 1.00 172 172 2 2 88 88
Dec.17-18 ST 16 1.50 178 267 37 56 101 152
Dec.23-25 ST 12 2.00 133 266 13 26 298 596
Dec. 28- 29 ST 23 1.04 243 254 57 59 172 179
1981
Jan. 2- 4 ST 10 2.40 3 746 241 578 340 816
Jan. 7- 8 ST 15 1.60 32 51 80 128 322 515
Jan. 10 - 11 GB 15 1.60 216 346 106 170 494 790
Jan. 13- 14 ST 18 1.33 300 400 14 19 170 227
Jan. 18 - 20 no storm 1.00 112 112 74 74 0 0
Jan. 23 - 24 no storm 1.00 41 41 17 17 152 152
Jan. 26 - 27 CAR 14 1.71 182 312 93 158 100 171
Feb, 1- 3 CAR 23 1.04 30 31 231 241 50 52
Feb, 8-11 ST 22 1.08 229 250 261 285 292 319
Feb. 15- 17 Sl 13 1.85 28 52 98 181 10 18
Feb. 21 Sl 22 1.08 40 44 27 29 0 a
Feb. 27 - Mar. 4 CAR 17 1.41 475 671 146 206 4 5]
Mar. 13-18 ST 19 1.26 110 138 150 189 330 417
Mar. 28 - 29 CAR 19 1.28 gz 116 94 118 16 20
Apr. 4- 7 CAR 24 1.00 345 345 238 238 10 10
Apr.  9-11 ST 21 1.14 420 480 69 79 38 43
Apr. 14-15 CAR 18 1.26 52 66 386 500 64 81
Apr. 17-189 ST 18 1.33 27 36 92 123 158 211
Apr. 20-22 GB 17 141 38 54 48 68 8 kR
Apr. 25-27 Si 18 1.50 62 93 18 27 0 0
Apr. 30 CAR 20 1.20 57 68 14 17 0 0
TOTALS (mm water} 551.90 735.72] 373.80 489.12] 476.00 666.83
Legend: U/A Stations:
GB Goose Bay
Storm P.W. - precipitable water from u/a sounding, surface to 200 mb CAR Caribou, Maine
U/A station - radiosonde station MO Moosonee, Ont.
Max. P.W. - snow only event: maximum precipitable water - 24 mm NI Nitchequon, Que.
Mea. - measured snowfall from daily snow. Sl Sept-Isle, Que.
Max. - maximized snowfall. Measured snow X ratio. ST Stephenville, Nfld.
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Table 3-D
1982-83 WINTER STORMS
BASIN STATIONS
Storm Dates U/A |Storm| Ratio Churchill Falls Schefferville Wabush L.
Station | P.W. | Max/pw | Mea. Max. Mea.  Max.| Mea. Max.
1982
QOct. 16 - 19 ST 19 1.26 145 183 205 259 103 130
Oct. 20 - 21 sl 23 1.04 84 88 235 245 g7 101
Oct. 23-25 MO 19 1.26 80 101 91 115 42 53
Mov. 1- 3 Sl 20 1.20 124 149 87 104 116 139
Nov. 5- 7 sl 24 1.00 82 82 144 144 234 234
Nov, 11 - 13 ST 23 1.04 58 61 75 78 50 52
Nov. 16 - 17 ST 19 1.28 30 38 4 5 33 42
MNov. 23-25 ST 24 1.00 174 174 212 212 318 316
Dec. 2- 4 3l 24 1.00 84 84 50 50 78 78
Dec. 6- 8 ST 22 1.09 48 52 145 158 134 146
Dec.15-17 ST 21 1.14 112 128 16 18 34 39
Dec.20-22 ST 21 1.14 220 251 97 111 93 108
Dec.24-26 CAR 24 1.00 184 184 83 63 177 177
Dec.28-29 CAR 24 1.00 158 158 105 105 195 195
1983
Jan. 11-13 sl 19 1.26 76 96 323 408 405 512
Jan. 16 - 18 ST 13 1.85 360 665 224 414 424 783
Jan, 22 -25 CAR 18 1.33 20 120 86 115 118 157
Jan. 29 - 31 CAR 12 2.00 42 84 55 110 139 278
Feb. 3- 4 ST 22 1.09 322 351| 251 274 316 345
Feb. 5- 6 ST 20 1.20 120 144 4 5 4 5
Feb. 8-10 ST 18 1.33 314 419 164 219 166 221
Feb, 13 - 14 MO 13 1.85 72 133 43 79 84 155
Feb. 21 MO 11 2.18 80 175 34 74 89 194
Mar. 2- 4 ST 22 1.09 94 103 5 5 26 28
Mar. 11-13 ST 22 1.09 198 216 192 209 212 231
Mar. 19 - 21 CAR 24 1.00 410 410 452 452 583 583
Mar. 22-24 ST 21 1.14 368 421 316 361 302 345
Mar. 28 - 31 ST 18 1.33 498 664 372 496 310 413
Apr. 4- 8 ST 21 1.14 382 437 283 323 298 341
Apr.11-12 ST 20 1.20 262 314 3 340 135 162
Apr. 24 -25 rain 24 1.00 O 0 60 31 AQ 40
TOTALS {mm water) 527.10 648.30] 442.40 558.33 535.30 660.22
Legend: U/A Stations:
GB Goose Bay

Storm P.W. - precipitable water from u/a sounding, surface to 200 mb CAR Caribou, Maine
U/A station - radiosende station MO Moosonee, Ont.
Max. P.W. - snow only event: maximum precipitable water - 24 mm NI Nitchequon, Que.
Mea. - measured snowfall from daily snow. sl Sept-Isle, Que.
Max. - maximized snowfall. Measured snow X ratio. ST Stephenville, Nfld.
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Table 3-D (Continued)
1982-83 WINTER STORMS
PERIMETER STATIONS
Storm Dates U/A  |Storm| Ratio Goose Bay Nitchequon Sept-isles
Station | P.W. | Max/pw Mea. Max. Mea, Max.| Mea. Max.
1982 ‘
Oct. 16 - 19 ST 19 1.26 47 59 56 71 0 0
Oct. 20 - 21 Sl 23 1.04 4 4 198 207 0 0
Oct. 23-25 MO 19 1.26 8 10 30 38 2 3
Nov. 1- 3 | 20 1.20 49 59 20 24 0 0
Nov. 5-7 Sl 24 1.00 127 127 212 212 0 0
Nov.11-13 ST 23 1.04 86 90 86 a6 26 27
Nov. 16 - 17 ST 19 1.26 164 207 30 38 100 126
Nov.23-25 ST 24 1.0G 41 41 82 82 42 42
Dec. 2- 4 Si 24 1.00 131 131 84 84 32 32
Dec. 6- 8 ST 22 1.09 & g 112 122 62 68
Dec. 15-17 ST 21 1.14 314 358 26 30 398 453
Dec. 20-22 ST 21 1.14 346 385 24 27 83 95
Dec. 24 -28 CAR 24 1.00 298 298 116 118 156 156
Dec. 28 -28 CAR 24 1.00 233 233 180 180 50 50
1983
Jan, 11-13 Si 19 1.26 113 143 202 255 76 96
Jan. 16- 18 ST 13 1.85 305 563 38 70 212 391
Jan. 22 - 25 CAR 18 1.33 150 200 117 156 111 148
Jan. 29 - 31 CAR 12 2.00 60 120 87 174 83 166
Feb. 3- 4 ST 22 1.09 144 157 194 212 96 105
Feb. 5- 6 ST 20 1.20 252 302 0 0 6 7
Feb. 8-10 ST 18 1.33 354 472 36 48 242 323
Feb. 13- 14 MO 13 1.85 68 126 84 155 61 113
Feb. 21 MO 11 2.18 g0 196 84 183 162 353
Mar. 2- 4 ST 22 1.09 299 326 14 15 211 230
Mar. 11-13 ST 22 1.09 268 292 70 76 44 48
Mar. 19 - 21 CAR 24 1.00 383 393 602 602 108 106
Mar. 22 - 24 ST 21 1.14 236 270 191 218 76 87
Mar. 28 - 31 ST 18 1.33 403 537 178 237 269 358
Apr. 4- 6 ST 21 1.14 11 13 56 64 360 111
Apr.11-12 ST 20 1.20 278 334 34 41 197 236
Apr. 24 - 25 rain 24 1.00 G 0 204 204 6 5]
TOTALS (mm water) 528.00 646.63| 345.70 404.18 326.70 423.66

Legend:

Storm P.W,
U/A station
Max. P.W.,
Mea.

Max.

- precipitable water from u/a sounding, surface 1o 200 mb

- radiosonde station

- snow only event: maximum precipitable water - 24 mm

- measured snowfall from daily snow.

- maximized snowfall. Measured snow X ratio.

U/A Stations:
GB Goose Bay
CAR Caribou, Maine
MO Moosonee, Ont.
NI Mitchequon, Que.
Si Sept-isle, Que.
ST Stephenville, Nfid.

]
oo |




Muskrat Falls Project - Exhibit 51
Page 33 of 232

The following three plots are based on the period of record for each station (Sept-Iles 37 yrs, Goose Bay 37
yrs and Stephenville 30 yrs). e ‘
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Maximum Precipitable Water
Sept-lles, Quebec
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81batch.bat
Batch file that reads information from various data files and runs the executable SSARR program. Input and output file names are different for

each simulation.

COPY  81JTGM.DAT+CHARGM. DAT+81TCGM, DAT+MODGM . DAT FIRST.DAT
COPY B1CFAL.TMP+BLGBAY.TMP+81CFAL, PRE+BLGBAY . PRE ALLMET.DAT
COPY FIRST.DAT+ALLMET.DAT+RUNGM.DAT allcards.DAT

SBARR  81WAT.OUT B1PLOT.QUT <allcards.DAT> 8lout.OUT

81jtgm.dat
Job and Time file to define units, title of simulation, start time, run duration and timestep. Only the start time differs between different

stmulations.

J MPLUSR METRIC BATCH JOB=ACRES PMF STUDY, LOWER CHURCHILL
T 0 010481

183 6

RETURN

chargm.dat
Characteristics file containing the characteristics of the watershed, e.g., the definitions of the snowbands, lists and weightings of meteorologic
stations, relationships describing melt, separation of flow into runoff zones etc. This file is the same for all simulations.

BASIN CHARACTERISTIC
ZCA GULLMUSK 3 3 10 48 34 2
BCP GULLMUSK 20 0 150 3 200 & 370 16 480 64 810 98 T80 100
Z2C1 GULLMUSK COMUPUTED LOWER CHURCHILL DRAINAGE
ZC2 GULLMUSK 21500 6 5 6 4.18 2 200 2 1200 36 2.5 .2 20 .1
increase phases and Ts to max BCH walues but thepn decreased surface
to 8 because of error in SSARR and had to recalibrate
ZC2 GULLMUSK 215006 420 % 36 2 400 2 3000 36 2.5 .2 20 .1
default melt rain during rain
ZC3 GULLMUSK EVSWP TVSMRCR 0,55 0.84 0.34 0.02 0.9 5000 6.0
lower melt rate during rain
£C3 GULLMUSK EVSWP TVSMRCR 0.55 0.84 0.290.02 0.9 5000 £.0
increased timpr (changes rate of change of melt rate with temperature)
203 GULLMUSK EVSWE TVSMRCR 0.9 0.84 0.34 0,02 0.9 5000 6.0
ZC4 GQULLMUSK SMIVSROP BIIVSBFP SVES RIVSBEDE TVSET SMIVSDKE MVSDKE
25 GULLMUSK 0.51-0°1.7 0.043 0,085 0.04 EVSDKE 5 60 1
206 GULLMUSK MVSPCT

TABLES OF BASIN CHARACTERISTICS
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ZCT EVSWP 2 30 98 300 99 400 100 6£00.100 760 99
default rates
ZOT TVSMRCR 3 0 0.11% 0.115 28 0,12 0,115 86 0.14 0,115
ZCT TVSMRCR -83 0.18 0 5
ZOT TVSMRCR 111 0.23 0.11% 13% 0.23 0,115 98%% 0.23 0.115
default melt rates, new cold rates
ZCT TVSMRCR 3 0 0,115 0.04 28 0,12 0.04 %8 0.14 D.04
ZCT TVSMRCR 83 0.18 0.04
ZCT TVSMRCR 111-0.230.04. 139 0.23 0.04°999°D.23 0,04
higher melt rates for the whole curve
ZOT TVSMRCR 3-0 0.23 0,23 28.0.24 0.23 56 0,28 0,23
ST TWVSMRCR B3 0.36 0.23
ZCTTVSMRCR 111 046 0,23 139 0.46 0.23 99% 0.46°0.23
flatten curve so melt rates not so high at high temps
ZCT TVSMRCR 3 0°0.23.0.23 28:0.24 0,23 56 0.28°0.23
ZOT TVSMRCR 83 0.28 0.23
ZCT TVSMRCR 111 0.28 0.23 139 0.28 0.23 999 0.28 0.23
high melt rates, low cold rabes bto prevent "stalling’ redone »sept 25 too
ZCT TVSMRCR 3 0 0.24 0,04 28-0.30 0.04 56 0,32 0.04
ZCT TVBMRCR 83 °0.35% 0.04
BCT TVSMRCR 111°0.37-0.04°139 0.37 0,04 999 0,37 0.04
typical cold rates, new melt rates
ZCT TVSMRCR 30 0.24 0,115.28 0.30 0.115 56 0.32 0.115
ZCT TVSMRCR 83 0.35 0.115
ZCT TVSMRCR 111 0.37 0,115 139 0.37 0.11% 999 0,37 0.115%
ZCT SMIVSROP. 2 0 8 2.5 17 5. BET.10.2.91° 127100999 100
ZOT SMIVSROP 2 015 2.5 28 5.1 70 7.6 80 10.2 9512 100 999 100
ZCT "SMIVSROP 2 0 0 2,5 6 5.1 17 7.6 32 10.2 %8 12 83 15 100 9%9% 100
ZCT BIIVSEBFP 2 0 70 0.5 38 1 26 1.5 20 2 15 2.5 10
ZCT BIIVSBFP 2 0 80 0.5 48 1 36 1.5 30 2 25 2.5 20
ZCT BIIVSBFP 2 0 65 0.5-33 1 21 1.5 1% 210 2.5 03
increase flow to ss from ZCT SVSES 2 0 0 0.04 0.02 599 9598.98
ZCT SVSS 2.0 0 0.15 0.075 0.24 0.12 0.35 0.23 10 9.88
BCT SVS5 2 0 0. 0.16 0.08 10 9.92
ECT SVE8S 2 00 0.60 0.30 10 2.70
ZCT RIVSEDE 2 0 100 0.5% 70 1.0 50 2 10 % 10
ZOT TVSET 2 -50 0.01 -20 0.01 -2 .02 3.0.05 8 0.12 18.0.3 28 0.5
ZOT - TVSET 38.0.74.999 0.74
ECT SMIVSDEKE 2 0 0 1 50 2 920 3 100 999 100
ZCT MVSDKE 2 1 70 2 76 3 102 4 113 5 137 & 141 7 141
ZCT MVSDKE B8 128 9 108 10 91 11 74 12 67 13 70
ZCT EVSDKE 2 0 100 29%3%% 100
ZCT MYSPCT 2.1 100 2 100 3100 4 100 .5 100 6 100 7 100 8 100 9 100 10 100
ZOT MVSPCT 11 10012 100 13 100
MET GRUGE INFO
ZCH GULLMUSK 4 CFAL 140 4 GBAY 60
£CH GULLMUSK 3 CFAL 140 3 GBAY &0
Appendix B: SSARR Input and Output for Calibration Year 1981 Page 2 of 58
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ZH CFAL 440 115 1.7
ZH GBAY 492 115 1.7

8licgm.dat
Initial Conditions file contains initial values for the watershed parameters such as soil moisture index, cold content of the snowpack, snowpack
water equivalent, etc. Conditions can be different for each simulation.
SNOW INITIAL CONDITIONS -
original WE:  10,22,630,37,47,47 second WE: 11,21,28,33,41,51

station, date, rop,bfp, e, sligw, atmir, atice, we, smi, bii, tint

2201 GULLMUSK, . 4 B0 0 2 20 0 25 6, .0
Z202 GULLMUSK, , . BO 0 2 20 0 26 6, .0
2203 GULLMUSK, ., 50 0 2 20 0 28 6 , .0
2204 GULLMUSK, e B0 0 2 20 0 38 6, , 0
£20% GULLMUSK, . ., BO 0 2 20 0 38 6 , A
2206 GULLMUSK, . BO 0 2 20 0 38 6 , , 0

72B GULLMUSK,,13 13
72L7% GULLMUSK,,D 0

228 GULLMUSK, ,6 6 6 6 6 6 6 6 6 &
2288 GULLMUSK,,8 8 8 8 8

modgm.dat
Model file indicates the order that the subbasins are in the watershed. File is the same for all simulations in this project.

N LOCHURCH
B GULLMUSK

First.dat
File that the batch file creates which is just a summation of the job and time file, the characteristics file, the initial conditions file and the model
file.

S1ICFAL.TMP
A “4D” file containing meteorologic data. 4D files are fixed format, temperatures are in tenths of degrees C. This file is 1981 temperature data at
Churchill Falls. For convenience data for the full year is contained in the file, SSARR will extract data for the run duration.

Appendix B:- SSARR Input and Qutput for Calibration Year 1981 Page 3 of 58
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40 60 CFALB 600101814-250-190-1" 20-240-150-120-190
4D . 60 CFALS 600301814140 -70. ~40-100:220-100 ~50-150
4D &0  CFALB 600501814-220-140-110-170~280-200-170-230
4D 60 CFAL8 600701814-300-150 -90-210-200 -80  0-120
4D G0 CPFAL8 600901814-290-230-210-250-320-220-180-260
4D 60 CFAL8 601101814-190 -80 -40-130-260-160+120-200
4D 60 CFALS 601301814-310-230-200-260-200-170-160-180
4D 60 CFAL8 601501814-270-220-200-240-310-240-210-270
4D 60 CFAL8 601701814-340-250~210-290-370-2505210-300
4D 60 CFAL8 601901814-290-200-170-240-210-140-110-170
4D 60 CFAL8 602101814-280-240-210-260-250-190-170-220
4D 60 CFALB 602301814-250-160-130-200-230-150-120~180
4D . 60 CFAL8 602501814-270-200~170-230-300~220~190-250
4D 60 CFALB 602701814-190-150-140-170-230-170-150-200
4D 60 CFAL8 602901814-240-180~160-210-300-230-200~260
4D 60 .CFAL8 603101814-210~170~150-180~-200-120 -80-150
4D~ 60  CFAL8 600202814 ~80 ~10 20 -40-260 -60 20-140
4D 60 CFALS 600402814-310+270~260-290-280-230-210-250
4D 60 . CFAL8S 600602814-270-190-160-220-260-170-140-210
4D 60 CFALB 600802814-230-130 -90-170-160~110 -90-130
4D 60 CFALB 601002814-240-170-150-200-200 -40 20-100
4D 60 - CFALS 601202814-290 -40° 50-140-300-230-210-260
4D 60 ~CFAL8 601402814-300-210-170-250-340-220~170-270
4D 60 CFALB 601602814-160 ~60 -30-100 ~-20 10 20 0
4D 60 CFALS 601802814-170 -S0 . 0~100-200 ~70 ~10-120
4D . 60  CFALBS 602002814 0 20 30 10 0 20 30 10
4D - 60 CFAL8 602202814 -10 30 4¢ 10 -10 10 20 0
4D 60 CFAL8 602402814 -10 40 60 20 -60 20 50 -20
4D 607 CFALB 602602814 -80 10 40 ~30-170 -60 -20-100
4D " 60 CFALS $02802814-190-100 -60-140-130 -70 -50 -850
4D 60 CFALB 600203814 ~70 -20 -10 -40 -50 ~ D 20 -20
4D ° 60 CFALS 600403814 -10 10 20 -10 -30 0 0 -10
4D 60  CFAL8 600603814 -40 20 -0 -30 -60 ~30 -20 -40
4D 7 60 CFALS 600803814 -80 -60 -50°-70 -$0 -60 -50 -70
4D - 60 “CFAL8 601003814-180 -390 -60-130-160 ~80°-50-110
4D 60 CFAL8 601203814-200-100 -60-140-210 -80 ~30-130
4D 60" ‘CFAL8 6§01403814-120 -50 -20-80-130 -80 -70-110
4D 60 CFALS 601603814-150 -40 ~ 0 +80-230 -80 -30-140
4D 60 CFAL8 601803814 -60 0 20 -20 -30 -10 - 0 -20
4D - 60 CFAL8S 602003814 ~80 -20 0 -50-100 -40 -20 -70
4D 60 CFAL8 602203814-140 -70 ~50-100-120 -70. -50 -90
4D 60 CFALS 602403814-200-100 -70-140-250 ~70 -10-150
4D 60 CFALB 602603814-170 ~50 ~10-100-200-120-100-160
4D 60 CFALS 602803814-200 -80 -40-130-180 -60 -20-110
4D €0 CFAL8 603003814-210-110 -80-150-260-100. -40-170
4D.. 60  CFALB 600104814-190 =40 A0-LL0 =70 10 50 -20
4D .60  CFAL8 600304814-150 ~80 ~60-110-180 -70 ~30-110
4D 60 ~CFALS 600504814-210-110 -80-150-110 -70 -50 -90
4D 7’60 CFALS 600704814 -90 -30 ~10 -50-150 -40 0 -$0
Appendix B:* SSARR Input and Qutput for Calibration Year 1981 Page 4 of 58




Muskrat Falls Project - Exhibit 51

Page 40 of 232
4D © 60 CFALS 600904814 -40 20 50 0 -50 ~50 -40 -60
4D 60 CFALB 601104814-140"-60.-30-90~150 80 ~50-110
4l 60 CFALS 601304814-190 -0 ~10-110 -50 10 30 -10
4D . 60 CFALS 601504B14-220 80 -30-140-240-170-140-200
4D 60 CFALB 601704814-240 -90. ~40-150-220-100, -60-150
4D 60 CFALS §01904814-100 -50 ~30 -70-120 -70 -50 -90
4D 60 CFAL8 602104814-120 =40 .. 0.-70° 0. 20 30 10
4D 60 CFALS 602304814 20 .30 50 .10 -40. .20 40 0
4D 60 CFALB 602504814 -50° - 0 20 =20-120.-20 .10 -60
4D 60 CFALB 602704814 -70 ~30 -10 -40.-50. 10 40 -20
4D - 60  CFALS8 602904814 -70 40 80 ~10 +10D..10..20 . 0
4D 60 CPFAL8 600105814 -10 30 50 10 -20 0. .80 20
4D 60 CFAL8 600305814 -10 40 60 20 -30 .60 100 30
4D 60 CFAL8 600505814 10 70 90 40 -20 20 40 0
4D 60 CFALB 600705814 -70 -20 . 0 ~40 =80 .10 40 -30
4D | 60 CFALB 600905814 ~50 0 20:-20 -90 10 40 -30
4D 60 CFALB 601105814100 © 0 40 -40 -70 40, 80 . 0
AD - 60 CFALS 601305814 . 0 50 6030 .10 .40 .50 30
4D . 60 CFALS 601505814 20 70 .90 “5HO. 20 7080 50
4D 60 CFALS 01705814 40 70 B0 50 10 40 .50 30
4D 60 CFALB 601905814 -~30. 20 .30 0.-50. 10 .20 -20
4D 60 CFALS 602105814 ~-60 10 40 -20 -60°.50 90 10
4D 60 CFALS 602305814 -40 100 150 40 10 60 - 80 40
4D 60 CFALB 602505814 . 0-770 100 40 -50 - 020 ~20
4D 60 CFALS 602705814 60 70 12020 50 130 160 100
4D 60 _ CFALS 602905814 50 150 210-120 210 140 190 990
4D 60 CFAL3 603105814 -20 30 &0 10 .-40 .40 70 10
4D 60 . CFAL8 600206814 . 0 80 110 50 10 70 90 40
4D 60 “ CPAL8S 600406814 ~10 50 70020 . 0 60 .90 40
4D 60  CFALS 600606814 -20 407 60 20 .20 .60 ~80 40
4D &0 CFALS 600806814 2040 50 .30 .30 .70 .90 50
4D 60  CPFAL8S 601006814 30 70 80 50 10 .90 110 - 50
4D 60 CFAL8 601206814 0 100140 . 60  20-150D 200 100
4D &0 - CFALS 601406814 50150190120 10 70100 .40
4D 60 CFALS 601606814 07 70100 .40 60-120 140 90
4D 60 CFALB £01806814 50 130 180100 %0180 230 150
4D 60 CFALB 603006814 - 30..90 1230 %0 20 130 170 .80
4D . 60 CPAL8 602206814 90 160/190.130 30 B0 100 60
4D 60 CFALS 602406814 .10 ~507 .60 30 40..B0 100 60
4D 60  CFAL8 602606814 40 100 120 .70 '50. 70 70 60
4D 60 CFALS 602806814 60 130.160 100 70170 210 130
4D 60 CFALB 603006814 70 130 150 100 §0.150 180 110
4D 60 CFALS 600207814 110 210 250170 140 230 270-190
4D 60 CFALS 600407814 80 140 150.110 50 170 210120
4D 60 CFAL8 600607814 110 180 210.150°. 80 120 140 110
4D - 60 CFALS 600807814 80 110.130 100 ~70.100 120 .90
4D 60 CFALS 601007814 80 90 100 70 60 120 150 100
4D 60 . CFALS 601207814 100 260 190 140 .50 140 170 100
4D G0 CFALE £01407814 40 110 130 80 .60 80 . 80. 70
Page 5 of 58
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CFALS
CFALS
CFALS
CFALS
CFALS
CFALB
CFALB
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CFALS
CFALB
CFALS
CFALS
CFALS
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CFALS
CFALE
CFALB

01607814
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60
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40
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0
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140
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&0
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40 &0 CFALS 602210814 -B0O -40 -~30 -60 -%0 -20 -20 -30
40D 60 CFALS 602410814 -50 20 Q=30 =80 -440 -20° -50
4D 60 - CFALB 602610814 -40 -30 -20 -30 -&0 0 20 -30
4D - 60 CFALS 602810814 -60° 0 10 -30 -80 -40 -20 -5
4D 60 CFALS 603010814-100 -70 -60 -80-100 -50 -30 -70
40D 60 CFALBS &00111814 ~-70 ~10 . 20 .-30 -30 . 10 .20 -10
4D 60 CFAL8 600311814 -50 -30 -20 -40 -90 -40 =20 -60
4D 60  CFALS 600511814 -90 -70 50 -B0 -90 -60 -50 -70
4D 60  CFAL8 600711814 -80 -60 =50 ~60 -50 -20 -10 -30
4D 60 CFAL8 600911814-110 -50 -30 -80-130 -80 -70-100
4D’ 60 CFALS 601111814-100 -60 -40 ~70-130 -90 -80-110
4D . 60 ' CFAL8 601311814-160-100 ~B0-130-130 -10 30 -60
4D 60 CFALS 601511814 40 10 20 =10 -50 -10 10 -30
4D 60 CFALB 601711814 -50 ~20 0 =30 -70 -50 -40 -60
4D 60 CFAL8 601911814 -70 -50 -40 -60 -70 +60 -50 -70
4D 60 CFALE 602111814 -70 -50 -40 -60 -40 -10 . 0 -20
4D 60 . CFALB 602311814 ~70 =40 -30 =50 -90 &0 -30 =60
an 60 CFALS 602511814 -390 ~50 -40 =70 -B0 -40 -30 ~80
4D 60 CFALS 602711814 -60 -40 -30 -50-130 -80 -§0-100
AD 60 CFALS 602911814-130 -80 ~§0-100-140-110 ~90-120
4D 50 . CFALS 600112814-170-100 »%0-130~180 -80 -40-130
4D 60 CFAL8 600312814 -40 -10 .0 -20 -30 20 -40 0
4D 60 CFALB 600512814-110 -20 20 -60-1D0 -40 ~10 -60
4D 60 CFALB 600712814 -10 .0 10 0 -10 10 20 -.0
40 60 CFAL8. 600912814 0 10 10 0 -50 -10 o =30
4D 60 CFALB 601112814-120 -70 -50 -90-120-100 -90-110
4D 60 CFALE 601312814-180-120-100-150-190-120-100~150
4D 60 CFALS 601512814-230-160-130-190-250-140-100-190
4D &0 _CFALB A01712814-150 ~90 ~60~110-150-L30-120-140
aD 60 CFALS £01912814-230-160~140~190-250-160-130~200
4D 60 CFALS 602112814-210-130-100-160-270-130 -80-190
4D 60 CFALS 602312814-340-240~210-280-340-220-170~270
4D 60 CFALS 602512814-210-140-110-170-260-220-200-230
4D 60 CFALS 602712814-330-250-210-280-350-250-220-290
4D 60 CFALS 602912814-280-180-130-220-200-130-110-160
4D 60 CFAL8 603112814-230-200-190-210-230-120 -80-170
81GBAY.TMP
A “4D” file containing meteorologic data. 4D files are fixed format, temperatures are in tenths of degrees C. This file is 1981 temperature data at
(Goose Bay.
40 60 GBAYS s00101814-190-2110 ~80-140-210-150-130-180
4D 60 GBAYS 600301814-150 -50 ~20 -$0-200-140~110-160
4D 60 GBAYS 600501814-210-140-110-170-210-150-130-170
40 &0  GBAYB o00701814-250-240-~200-190-110 0 40 -50
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4D 60 GBAYS8 £00301814-230-150-120-180-270-180-150-220
4D 607 GBAY8 601101814-140 -30 " 20.~70~210-120 -80-150
4D &0 - GBAYB 601301814-240-200-190-220-190-130-110-
4D 60 GBAYS 601501814-200-130-100-160-250-200-180
41 60 GBAYB 601701814-300-220-180-250-340~-240-200~
40 60 GBAYE 6012%01814-200-150-130-1L70-180 -80 O~
4D &0 GBAY8 £02101814-190-140~120~160-220-160-150~1%0
4D 60 - GBAYB 602301814-230-170~150-200-180-120 -90-140
4D 60  GBAYS 602501814-200-130-110-160-230-170-150-200
4D 60 . GBAYB 602701814-210~150-130-~180-210-130-100-160
4D 60 GBAYB 602901814-220-140~110-180-220-160-130-180
4D 60 - GBAYB 603101814-200-150~130-170-160-200 ~70-120
an 60 GBAYS. 600202814 -70 10 50 -20 10 50 -40
4D 60 GBAY8 600402814-240-150~-120~190 1%0-170-210
4D £0  GBAYS8 600602814-200-160-140-170-220-130 ~80-170
4D 60 GBAYB 600802814 -2, 110 -70-160~100 -0 ~50 -BO
4D 60 GBAYB 601002814-170~120-100-140-190 -20 40 -50
4D 60 GBAYB 601202814-230 -10  80~100-250-200-1B0-220
4D 60 GBAYS8 601402814-260~160~120-200-300-210-180-250
4D 60 GBAYS 601602814-180 ~60 ~20~110 -20 30 - 50 10
4D 60 GBAYB 601802814 -40. 10 30 10 -60 -20 0 -40
4D 60 GBAYB 602002814 -10- 20 30 10 -10.20. 20 10
4D 60 GBAYB 602202814 0. R0, 30. 10 ~10. 10 20 0
4D 60 GBAY8 602402814 -40 40 .70 10 -30-.40 7010
4D 60 . GBAYB. 602602814 -50. -30. 50, -10--90 ~10. 20 ~50
4D 60 GBAYS 602802814-140 -90 -70-110-140 -60--20--90
4D &0 GBAXGVGOOROBBIQ -20 Q.10 -10 0 10 10 10
4D 60 . GBAYB 500403814 10. 20.20 10 0. 10 1010
4D 60 GBAYB &£00603814. -10° 10 10 0. ~-20 0. 10.--10
4D 60 GBAYB 600803814 -40 -20,.-10. -30 ~-60 -10 10--30
41 60 ~CGBAYB £01003814 -70 -40.-30 -50-100 -40 ~-20 -70
4D 60 GBAYR £01203814-130 -40 =10 -80-100 -50.~-30 ~70
4D 60 GBAYS £01403814-120--40.-10. -80 .-90 -40 ~10--60
4D 60 GBAYS 601603814 -20 20 40 10:-40 10 20--10
4D 60  GBAY8 601803814 -40 0. 20:-20 6. 10 10 10
4D &0 CBAYSR 602003814 -30 0. 20 10 -40 Q10 -20
4D 60 GBAYS 602203814 -80---30 -10 -50 -90 -50 ~-30 ~-70
4D 60 = GBAYSB 602403814-100. -50.-30 ~70-120 -30 . 10/ -70
4D 60 GBAYS 502603814 -70 030 -30-120 -80 ~-6D -90
4n 60 GBAYS 602803814-130 ~50 ~20 -80-120 -40 -10.-80
4D 60 -~ GBAY8 £03003814-160 -50 -10-100-200 -9%0 ~50-140
4D 60 . GBAY8 600104814-140 ~30 10 -80 0. 40. 50 .20
4D 60  GBAYB 600304814-120 -20: 10 -60-140 ~&0 -30 -90
4D 60 . GBAYB 600504814-120 -90..-70~-100-100 -50 -30 -70
4D 60  GBAYB 600704814 -90 -20 0.-50~130 -20. 20 -80
4D 60 . GBAYB 600904814 -50 -10 0.-30 -40° ~-30. -~30 . -30
4D 60 CGBAY8 601104814 -60 -20 ~10 -40 -80 -40 -20 -&60
4D 60 . GBAYS8 601304814-120 -20 10 ~-60-100° 30 80 -20
4D a0 GBAYB 601504814-170 -40 @ 20 -520-190-130-110-150

E
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4D 60 GBAY8 $01704814-1%0 -60 -10-120-110 -50 -30 -70
407 60- GBAYS 601904814 -40 0 1020 0030 40 20
4D 60 GBAYS 602104814 10 20 30 20 10 30 40 20
4D 60 GBAYS 602304814 0 30 40 .20 -10 20 30 10
4D 60 GBAYS 602504814 -10 10 20 0 -20 40 60 .10
4D 60  GBAYS 602704814 0. 40. 50 20 -40 40 .70 10
4D 60 GBAYS 602904814 -40 40 707 0 . 0 .40 .50 20
4D 60  GBAY8 600105814 10 60. 70 40 -10. 30 50 .20
4D 60  GBAY8 600305814 -20 30 40 10.-30 .60 90 .20
4D 60 GBAYS8 600505814 30 100 120 70 10 . Y0 .. 90 50
4D 60 GBAYS 600705814 -40 =10 0 =20 ~60 20 50 -10
4D 60  GBAYB 600905814 -20 70 110 " 40.~30 .70 100..30
4D 60 GBAY8 601105814 -30 50. 80 10 ~30. 80120 .40
4D 60 GBAYB 601305814  10. 60 .80 40 20.-40.50 30
4D 60 GBAYB 601505814. 30 80 100 60  40-130 170 90
4D . 60 GBAYB 601705814 .70 140 160 110 . 20 .80 100  £0
4D . 60 GBAYB 601905814 -10 60 . 80 30 -10 30 .40 10
4D - 60  GBAY8 602105814 20 .60 90 .30 -40. 90 140 40
4D 60 CBAYS 602305814 -10 140 190 .80 . 20.140 180 50
4D | 60 GBAYS 602505814 . 0 .70 100 40 -20. 50 . B0 20
4D 60  GBAYS 602705814 ~40 90 140 40 ..60.190 240 130
4D . 60  GBAY8 602905814 80 200.240 150 110 170 180 140
4D . .60 . GBAYB 603105814 40 90.110 70 .10 90 110 50
4D . 60 GBAY8 £00206814 . 30 120 150 ~80..10 . 80 110 . 50
4D 60 GBAYS 600406814 .. 0. 3050 .20 . 0 100140 60
4D 60 GBAYS 00606814 -L0 80 110 =40 .50 90 110 .70
4D 60 GBAYB §00806814.. 40 50 60 . 5040 70 B0 60
4D 60 GBAYS 601006814 40 70 80 .60 .30 .70 90 50
4D 60 - GBAYB 601206814 20 .. 90 120 60 - 0 160 .230 100
4D 60 GBAYS 601406814 130 200 230 170. 50 100 120 80
4D 60 GBAY8 601606814 30 90 110. 70 60 110.120 .90
4D 60 GBAYS 601806814 50 140 170100 ~40.200 270 140
4D 60 GBAYB 602006814 100 180 210 140 . 90 170 200 140
4D 60 ~GBAYB 602206814 90 140 160 120 80 100 110 90
4D 60 GBAYS 602406814 50 90 10DD. 70 60 100 120 80
4D 60 - GBAYS 602606814 70 120 140 100 70 130150 100
4D 60 GBAYS 602806814 70 120 140 100 . 50 190 250 1320
4D 60 CGBAYS 603006814 140 190- 210 170 -B0. 160 200 130
4D 60 GBAYS 600207814 90 220 270 170 210 290 320 260
4D 60 GBAYB 600407814 70 180 220 140 ~70.140 170 110
4D 60 GBAY8 600607814 130 230 270 190 130 200 220 170
4D . 60 GBAYS 600807814 110 150 170 140990 130 140 110
4D 60 GBAYS 601007814 60 100 110 90. 60 110 130 - 80
4D 60 GBAY8 601207814 50 160 200.110.°70.110 120. 90
4D 60 GBAYS 601407814 &0 100 120 90 60 90 100. 80
4D 60 - GBAYB 601607814 80 100100 90 70 1850 230 140
4D 60 GBAYS 601807814 120 230 270 1B0 140 260 300. 210
4D 60 - GBAY8 602007814 180 270 310 240 160 230 250 200
4D 60 GBAYS 602207814 80 150 170 120 - 60 140 180 110
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4D
4D
4D
4D
4D
4D
41
4D
4D
4D
4D
4D
40
4D
4D
4D
4D
40D
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
4
4
4D
4n
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
40

60
60
60
60
60
60
60
60
60
&0
60
60
60
50
60
&0
60
80
80
60
60
60
60
&0
&0
&0
50
60
60

GBAYSB
GBAYS
GBAYS
GBAYS
GBAYS
GBAY®
GBAYS
GBAYS
GBAYS
GBAYS
GBAYS
GBAYS
GBAYS
GBAYB
GBAYS
GBAY8
GBAYS
GBAYS
GBAYS
GBAYS
GBAYS
GBAYS
GBAYS
GBAYSB
GBAYS
GBAYS
GBAYS
GBRYS
GBAYS
GBAYS
GBAYS8
GBAYS
GBAYS
GBAYSE
GBAYSB
GBAYS
GBAYS
GBAYS
GBAYS
GBAYS
GBAYS
GBAYS
GBAYS
GBAYS
GBAYS
GBAYSB
GBAYS
GBAYS
GBAYS

602407814
602607814
602807814
603007814
600108814
600308814
600508814
600708814
600908814
601108814
601308814
601508814
601708814
601908814
602108814
602308814
602508814
602708814
602908814
602108814
600209814
600409814
600608814

600809814 1
601009814

601209814
601409814
601608814
601809814
602009814
602209814
602409814
602609814
£02809814
£03009814
600210814
600410814
600610814
600810814
601010814
601210814
601410814
601610814
601810814
602010814
602210814
6502410814
602610814
602810814

20
160
80
20
100
90
80
100
90
130
130
90

&0
B8O
10
-10
50
-10
60
40
&0
40
40
10
-30
30
10
10
-10
-40
-10
=10
-40

210 .

250 2
L0 13
140 16

180 3
110

130
180
200
230
200
160
BO
130
170
200
150
130
170
210
240
260
100
180
160
120
100
120
120
io00
90
70
70
40
90
BO
110
BO
60
40
o
20
0
70
70
0
10
30
20

240
R
230
180

20
160
200
260
190
150
180
240
280
290
110
210
190
150
100
130
140
100
110
100

BO

60
100

an
130

80

70

50
100
120

80

a0

a0

20
20
50
40

160
210
i00
120
150
100
110
150
150
190
170
130

110
130
140
120
10
160
Lo
190
220
100
150
140
20
20
100
a0
20
60
40
60
20
BO
&0
50
&0
50
30
30
0
50
50
40
=10
0
20
=10

110
120
70
90
80
100
60
a0
120
140
100
BO.

200
180
110
150
100
150
170
190
210
190
120
110

40 1L

60

B0
40
70

140
100
130
100
100
130
70
70
an
50
80
&0
20
-30
0
Th
60
70
50
40
10
-30
30
90
-10
50
~1.0
-10
-30
-10
-50

180
200
100
150
140
240
160
230
170
150
170
120
120
110
20
130
80
7Q
50
70
90
90
100
90
Bl
40
30
90
150
20
100
20
10
0
30
-0

240
200
120
170
110
160
220
230
250
210
130
120
140
230
240
120

80

170
280
180
270
200
160
180
140
140
120
110
150
20
100
80
100
100
100
1io
100
&0
50
540
110
LH0
30
110
40
10
10
50
10

170
160
90
130
90
130
130
150
170
170
Li0
100
B0
130
150
80
110
110
200
140
190
150
130
1%0
100
100
100
an
110
70
50
20
40
BO
80
80
70
50
30
0
60
130
13
80
10
0

~20
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40 60 GBAYS
4D 60 . GBAYS
4D 60 GBAYS
4D 60 GBAYS
4D 60 GBAYSB
4D 60 GBAYS
4D 60. GBAYS
4D 60 GBAYS
40 60 GBAYS
4D 60 . GBAYS
4D 60 GBAYS
4D 60 . GBAYS
4D &0 GBAYS
4D 60 GBAYS
4D 60 GBAYSB
4D 60 GBAYS
4D 60 GBAYB
4D 60 . 'GBAYB
4D 60 'GBAYS
4D 60 . GBAYS
4D &0 GBAYSB
4D &0 GBAYS
4D &0 GBAYSB
4D 60  GBAYS
4D &0 GBAYS
4D 60 GBAYS
4D 60 GBAYS
4D 60 - GBAYS
4D 60  GBAYS
4D 60 - GBAYS®
4D 60 - GBAYSB
4D 80 - GBAYS
81CFAL.PRE

603010814
600111814
600311814
600511814
600711814
600911814
601111814
601311814~
601511814
601711814
601911814
602111814
602311814
602511814
602711814
602911814
600112814
600312814
600512814
600712814
600912814
601112814
601312814
601512814~
601712814
601912814~

- 70
-0

Q
~ B0
40
-5
-840
120
-30
=10
40
60
=20
=70
-30
=ik
- B0
- 20

0

0
10
N
-0
160
B0
120

-30

0
20
-850
-0

o
=30
=70
20

0
-20
~20
10
-20
-1 0
~30
60

0
20
10
20
-20
-50
- 80
~30
-~ 50

602112814-150 -90

602312814-240-190-

602512814-200-110

602712814 -250-200 -
602912814-300-220~

602112814-100 -70

-20
30
20

-30

Q
20

-10

-850
40
1o

-0

0
30
-10
0

-30

-50
10
30
10
30

0

-40

-60-

=20

o G

=0~

170~
~H -

180-

200~

-b0

-50 -80 -30
~30...10 . 40
1o -0 -10
-g0 . -70 -40
-30 0 10
w20 ~90 -50
»BO-100 «50
~80-100 4]

o =30 A0
=310 -30 -R0
=20 ~40 ~20
=30 020

0 -40 -20
-40 =60 -20
-20 -40 ~20
-840 ~70 ~50
~T0-130 ~50
=10 10 - 60
10 =10 0
10 10 20
20 -10 10
-30 -B0 -80
-0 -70 -50
120-190-110
~50-100 -0
100 -8B0 -0
110-180 -%20

210-250~180
150-210-170-150-180
220-270-210-190-230
260-210-120

~80-

100

-80

L0 -B0
B0 30
10 -30
-30.-50
10 0
~30 =60
~30 -70
30 ~40
20 S10
-10 -30
-20 -30
30 10
0 -30

0 -40
=10 -30
wd ) =50
320 -80
BO 40
0 0
20 10
20 0
280 -0
-40 ~60
-80-140
-60 -80
-50 -70
“50-130
~160-210

B0~

-70

150
-0
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A “4D” file containing meteorologic data. 4D files are fixed format, rainfall is in hundreths of a centimeter. This file is 1981 precipitation data at

Churchill Ealls.
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&0
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600701813
600201813
601101813
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4D
4D
4D
4D
40
4D
&0
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
40
4D
4D
4D
4D
4D
40
4D
4D
4D
4D
4D
aD
4p
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D

&0

60
60
60
80
&0
60
60
60
80

CFALS
CFALS
CFALS
CFALS
CFALS
CFALS
CFALSB
CFALR
CFALSB
CFALB
CFALS
CFALS
CFAL8
CFALSB
CFALS
CFALS
CFALS
CFALBS
CFALS
CFALB
CFALS
CFALS
CFALS
CFALS
CFAL®S
CFALS
CFALB
CFALB

CFALS-
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CFALS

CFALSZ-
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CFALSB
CFALB
CFALB
CFALS8
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CFALR
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CFALSB
CFALB

601701813
601501813
602101813
602301813
602501813
602701813
602901813
603101813
600202813
600402813
600602813
600802813
601002813
601202813
601402813
601602813
601802813
602002813
602202813
602402813
602602813
602802813
600203813
500403813
600603813
600803813
601003813

601203813

601403813
601503812
601803813
602003813
602203813
602403813
602603813
602803813
603003813
600104813
600304813
600504813
600704813
500804813
601104813
6501304813
601504813
601704813
601904813
602104813
602304813
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4D
4D
4D
4D
4D
4D
4D
40
40
4D
40
4D
40
an
4D
40
4an
4D
4D
4D
4D
4D
40
4D
4D
4n
4D
4D

4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D

80

60
60
60

60
80
&0
&80
80
60
60
60
60
60
60
60
50
&0
&0

80
60

CFALS
CFALS
CFALS
CFALS
CFALS
CFALS
CFALS
CFALB
CFALS
CFALS
CFALB
CFALSB
CFALS8
CFALS
CFALB
CFALS
CFALR
CFALS
CFALS
CFALB
CFALS
CFALS
CFALSB
CFALS
CFALS
CFALS

T CFALS

CFALR
CFALB
CFALB
CFALS

- CFALS
CFALR"

CFALB
CFALB

CFALS

CFALB
CFALS
CFALS

CFALS
CFALS

CFALB
CFALS
CFALB
CFALS
CFALS
CFALR
CFALS
CFALS

602504813
802704813
602904813
600105813
600305813
600505813
600705813
BO0B05813
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601705813
601905813
602105813
602305813
602505813
602705813
602905813
6032105813
600206813
600406813
6005606813
600806813
601006813
601206813
501406813
601606813
601806813
602006813
602206813
602406813
602606813
602806813
603006813
600207813
600407813
600607813
600807813
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41
40
4D
40
4D
40
4D
4D
40
4D
4D
4D
4D
40
4D
4D
4D
4D
4n
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
40
40
4D
40
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
40
4D
4D
4D
41
4D

60

CFALR
CFALB
CFALB
CFALB
CFALS
CFALSB
CFALS
CFALB
CFALB
CFALSB
CFALS
CFALB
CFALS
CFALS
CFALB
CFALS
CFALB
CFALS
CFRLS
CFALB
CFALB
CFALB
CFALB
CFALB
CFALB
CFALSB

CFALS ™

CFALS
CFALS
CFALS
CFALS
CFALS
CFALS
CFALS
CFALS
CFALS
CFAL8

CFALB"

CFALS
CFALS

CFRLE

CFALB
CFALB
CFAL8
CFALSB
CFALS
CFALS
CFAL8
CFAL8

6500108813
600308813
600508813
600708813
500908813
601108813
801308813
601508813
601708813
601908813
602108813
602308813
6025088173
602708813
602908813
603108813
600209813
600408813
600609813
600802813
601009813
601209813
601409813
601609813
601809813
602009813
602209813
602409813
602609813
602809813
603005812
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600610813
600810813
601010813
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601410813
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602010813
602210813
602410813
602610813
602810813
603010813
600111813
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40D 60 CFALB 600711813 2 2 2 2 0 ¢ 0 0
40 60 CFALS 600911813 & & B [ 0 0 0 0
4D 60 CFALS 601111813 4 4 A 4 1 1 1 1
40 60  CPALB 601311813 -0 0 0 -0 0 G 0 0
4D 50 CFALS 601511812 Q 0 0 0 4] [ ¢} 0
40 60 CFALB 601711813 1 1 1 1 3 3 3 ki
40 60 - CFALS 6019211813 Q 0 Q 0 1 kS 1 1
4D 60 CFALB 802111813 27 17 -7 17 15 1% 1% ‘15
4D .60 CFAL8 602311813 -3 3 -3 -3 -7 7.7 07
4D © 60 CFAL8 602511813 2. 2 2. 2. 0 0 0 0
4D 60 CFAL8 602711813 0 -0 D O -0 0 0 -0
4D - 60 CFALS 602911813 1 ~1 1 1 0 0 ~0 0
4D 60 CFALS 600112813 . 1 1. .1 1 23 23 23 23
4D 60 CFALB 600312813 4 4 4 "4 22 22 22 22
4D 60  CFALS 600512813 0 0 0 "0 3 .3 3 -3
4D 60 CFALS 600712813 5 & 5 & ‘14 14 14 14
4D 60 CFALS 600912813 11 11 11 11 . ¢ ~0 0 0
4D 60 CFALS 601112813 ' 1 1 1 1 - 1/'°1 ~1 -1
4D 60 CFALS 501312813 1 1 1 1 2 2 2 2
4D 60 CFALS 601512813 0 ‘0 ¢ 0 1 1 1 1
4D 60 CFALS 601712813 '3 3 3 3 ‘0 0 ‘0 0
4D 60 CFALB 601912813 1 1 1 1 1 1 1 1
4D 60 CFALS8 602112813 A S it 4 A0 10 10 10
40D £0 - CPFALS 602312813 Q 0 0 0 2 2 2 2
4D 60 CFALS 602512813 '3 -3 3 3 0 "0 0 0
4D 60 CFALS 602712813 0 -0 0 0 0 0. 0 O
4D ¢ 60 CFALS 602912813 6 6 6 6 ‘2 ‘2 2 2
4D &0 “CFALE £03112812 0 0 0 0 1 1 1 1
81GBAY.PRE )
A “4D” file containing meteorologic data. 4D files are fixed format, rainfall is in hundreths of a centimeter. This file is 1981 precipitation data at
Goose Bay.

4D 60 GBAY8 £00101813 10 16 10 10 1 . 1 1 1
4D £0  GBAYS 600301812 34 34 34 34 12 12 12 12
4D 60 GBAYS 600501813 7 7 7 7 0 ‘o o 0
4D 60 GBAYS 600701813 6 6 6 & ‘1 1 1 1
4D &0 GBAYR 6005901813 Q ¢ ¢} o 17 17 17 17
4D 60 GBAYS 601101813 37 37 37 37 0 0 0 0
4D 60 GBAYS 601301813 10 10 10 10 33 33 33 33
4D 60 GBAYS 601501813 6 6 6 6 0 0 0 0
4D £0 - GBAY8 601701813 0 ¢ 0 ¢ 2 2 2 2
4D 60 - GBAYS £01801813 12 12 12 12 8 8 8 B
40 60  GBAY8 602101813 1 1 1 1 0 0 0 4]
4D 60 GBAYS 602301813 1 1 1 1 & [ ) 1Y
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an
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4D
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60
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60
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&0
&80
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80
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3¢
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GBAYS
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GBAYSB
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GEAYS
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600402813
600602813
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603003813
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£00304813
600504813
600704813
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601304813
601504813
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File that the batch file creates which is just a summation of all of the meteo
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Run card that gives instruction to SSARR as to what routines to calls, and indicates what output is required. File is the essentially the same for all

40 &0  GBAYS £01511813
412 60 S GBAY8 A01711813
4D &0 - GBAYB 601911813
4D 60 GBAYB 602111813
4D = &0 GBAYS 602311813
an &0 GBAYS £02511813
4D 80  GCBAYB £02711813
40 60 GBAYS £02911813
40 60  GBAYS £00112813
4D 60  GBAYS p003L2813
4D 60 . GBAY8® 600512813
40 &0 - GBAYS 600712813
4D 60 GBAYS 500912813
4D &0 GBAYS8 601112813
40D 60 GBAYS8 601312813
40 60 GBAYB 601512813
4D 60  GBAYB 601712813
410 60 GBAYS 601912813
4D 650 CGBAYS 602112813
4aD 60 GBAYB 602312813
4D 60  GBAYS 802512813
4D 60 . GBAYS 602712813
4D 60 - GBAYS 602912813
4D 60 - GBAY8 603112813
ALLMET.DAT
RUNGM.DAT
simulations.

IR

BARSIN LOCHURCH

RIVER LOCHURCH
ZR L 4

Z8 GULILMUSK,,,,1,2,3,4,5,6,7
GULLMUSKL

PR

allcards.DAT

File that the batch file creates which is just a summation of all of the data files.

Appendix B: SSARR Input and Output for Calibration Year 1981

Page 19 of 58




Muskrat Falls Project - Exhibit 51

Page 55 of 232
SIWAT.OUT
Output File containing a monthly water balance for the simulation.
SSARR WATERSHED MODEL - MONTHLY WATER BALANCES - SUMMARY MODULE Ver 2.3
BASIN  ZONES MM-YY  AREA RUN: 1434 HOURS 16 NOV 98
GULLMUSK = 6 3 80 = 21500. SQ KM COMUPUTED LOWER CHURCHILL DRAINAGE
UNITS: BASIN CENTIMETERS
HYDROLOGIC INPUTS:
DATA TYPE STATION ID WEIGHT
4, CFAL 140.0%
4. GBAY 60.0%
3. CFAL 140.0%
3. GBAY . 60.0%
WATERSHED PARAMETERS:
BFLIM: . 200 TINTMX 000 PRLE : 20.% BIITS: 36.00 DGEWILIM: 100 BIIMX: 2.50
ELINT: ~5000. BASE: -0 PXTEMP: 1.7 TIPMR: .90 TIPM: .84
WATERSHED FUNCTIONS:
SMI/ROP: SMIVSROP BII/BPP; BIIVESBFP ETMO: MVEDKE EKE: RIVEEDE EL/RTI: EVSDKE
ETP: TVSET 5/88%: BVES DEE: SMIVSDKE ATIMR: TVSMRCR pC MVBBCT
S iieeaiiieeio - -MONTHLY WATER BALANCE AMOUNTS----~----=-=====e=== " ----QUTPUTS FROM FLOW COMPONENTS----  OBSERVED
R R T P S Ol BWE -~ = oo S GMI-=--=- FLOW
MO-YR PCP - INTER EOM INCR MI ET EOM  INCR GRO  SFRO  §SRO  BFRO - LZRO  TOTAL
5.46 - 1.27 - 30.56¢  -6.93  11.11 1.06  8.74  2.74  7.30  1.29 61 .43 00 2.33 .00
9.88 2,31 3.79 -26.77 34.34 2.53 10.19 = 1.45 30.36  10.04  9.02  3.09 .04 22.19 .00
15.39  3.98 .44 -3.35  14.72 4.59  8.81 -1.39  11.52  4.51 5.65  4.45 12 14.72 .00
1034 6.61 .00 - 44 4,21 6.5 4.35 -4 .46 1.74 1.33 1.87 3.35 .21 6.786 .00
AUG-80 10.82 3.94 .00 00 6.68 6.2 2.83 -1.51 1.94 A4 .44 1.78 .27 2.983 .00
SEP-BO 1138 2.38 .88 . B9 T.9% 2.3 5.77 2.94 2.70 .50 A9 LT.23 .30 2.52 .00
TaT 52.88 20.50 » 3660 7898 23.65 -.23 55.56 18.10 18.08 14.33 .94 51.44 .00
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S1PLOT.OUT
Null file

81out.OUT

Muskrat Falls Project - Exhibit 51
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Output file containing an echo of the input data, detailed output by zone if requested in the Run f; le, and summary output for all zones combined.S

Some of the output has been deleted to limit the length of this appendix.
INTERACTIVE SSARR MONITOR, (METRIC UNITS) ENTER ? POR INSTRUCTIONS
*

J MPLUSR METRIC BATCH JOB=ACRES BPMP STUDY, LOWER CHURCHILL

MORE KEYWORDS?

T 0 010481

DAYS, HOURS/PERICD ‘° OR  HOUR, DDMMYY, HOURS/PERIOD

183 6

RUN START TIME IS HOUR 24.0, 31 MAR B1, TUESDAY . 6.0 HOURS/COMPUTE PERIOD
END TIME IS 24.0 30 SEP 81 WEDNESDAY

#

RETURN

BASIN CHARACTERISTIC

Basin Characteristics deleted from output file.

SNOW INITIAL CONDITIONS -

Snow Initial Conditions deleted from output file.

=1

LOCHURCH
P GULLMUSK
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Echo of temperature and precipitation data deleted from output file.
First output is listing by snow band (here only band 4 included) showing calculation of runoff and distribution of runoff between four routing
zones.

A
*

BASIN LOCHURCH
MODEL LOCHURCH RUNNING BASINS ONLY FOR 733 PERIODS.

BASIN ZONE MM-YY AREA RLEV PP% TINTMX

GULLMUSK 4 3 8110320.0 415, 100.0 .51 COMUPUTED LOWER CHURCHILL DRAINAGE

MO DAY HR PCEPN INT WE  ATI OC - LIQD TA ATI MR MELT MI PET ET SMI ROP RO BII BFP $FRO B8SR0O BFRO LEZERO ZONE F
3 31 240 38.00 0 .00 20 6.00 .31

4 1 €0 .00 .00 37.%% -8 -.2 -1.2-18.1 14 .000 .ODO .010 .01 .01 &.00 4%. 005 .27 &0 001 .0Q0D1 .002 .000 4 8§
4 1 120 .00 .00 37.%8 - ~-.1 -1.2 -4.3 13 .0O0 000 .010 .02 .02 .00 4%. ,005 .23 52 .001 .p01 .pO2 .DO1 4 8§
4 1 180 .00 .00 37.97 -3 ~.1 -1.2 4 13 .268 .030 .010 .04 .04 &.00 4%, Q05 .20 55 .001 .00l .002 .001 4 C
4 1 240 ,00 .00 37.96 -6 -.2 ~1.2-1D.7 10 .000 .000Q0 .010 .02 .02 6.00 4%, 005 .17 57 .pO1 .001 .Q02 .001 4 5
4 2 80 .02 .02 37.%5 -6 .2 -1.2 -5.8 8 .000 .000 .Q10 .02 .02 &.00 4%, .005 .15 5% 001 .001 .002 .001 4 S
4 2120 .02 .02 37.%4 -2 -.1 -1.2 1.3 8 ,259% .0BY .010 .04 .04 6.00 4H. ,005 .13 &0 L0017 .002 .001 4 C
4 2 180 .01 .01 36.48 ] .0 4.4 % .21 ,290 1.463 .07 .07 .72 4%. 718 .55 1 137 .137 .355 .089 4 D
4 2 240 .02 .02 35.47 4] 0 U W 9 .000 .000 .010 .02 .02 6.2 57. .006 .47 36 002 .002 .002 .000 4 8
4 3 60 .08 .0B 35.46 -7 -.2 NN % .000 000D 010 .01 .01 .72 &Y. LDOE .40 40 002 002 .002 .000 4 8
4 3120 .0B .0B 36.45 -7 ~-,1 .0 -6.8 3 .000 L0000 .010 .01 .01 6.72 57. .008 .34 44 ,002 .002 ,002 .001 4 S
4 3 180 .08 .08 36.44 -5 ~.1 0 -4.5 2 .0p0D .000 .010 .02 .02 £.%2 K7, 006 ,2% 4B .001 .001 .002 .001 4 S
4 3 240 .08 .08 36.43 -7 -.2 LO-10.1 0 .003 .000 .010 .0L .01 /.73 &Y. 0s .25 51,001 L0031 .002 001 4 8
4 4 60 .01 .01 35.42 -12 ~-.3 =174 ¢ .000 .000 .010 .01 .01 .73 S87. .006 .22 &3 ,001 .001 .002 .001 4 8
4 4 120 .01 .01 36.41 -9 ~-.2 0 -7.3 ¢ .000 .0DO .010 .02 .02 6.73 K7, .006 .19 56 .001 .001 .003 .001 4 S
4 4 180 .01 .01 36.40 -8 ~.1 0 -3.8 0 .000 .000 .01C0 .02 .02 6.73 57. .D0& .18 %8 ,p0O1 001 .003 001 4 8
4 4 240 .01 .01 36.32 -8 -.2 0-11.0 0 .000 .000 .010 .02 .02 &.73 57. .00 .14 5% ,p01 .p0X .003 .001 4 5
4 & 80 .16 .16 36.38 -13 -.3 .0-18.9 0 .000 .000 .010 .01 .01 6.%3 57. .008 .12 &1 .001 .001 .003 .001 4 8
4 % 120 .1is .02 38.51 -12 .2 W0-11.0 0 .000 .000 .020 .01 .01 .73 K7, ,006 .11 62 .001 .001 .003 .001 4 A
4 5 180 .16 .00 36.65 -10 -.2 B -B.13 & .000 .000 .010 .01 .01 6.73 &57. .0D6 .09 £3 .001 .001 .DO3 .001 4 A
4 5 240 .16 .00 3£.80 -12 -.2 LQ-14 .0 ¢ .o00 .ODO .010 .01 .01 6.73 &7, 006 .08 &3 001 .00l .003 .001 4 A
4 & 60 .20 .00 36.8%9% -11 -.2 -11.3 0 .0pD .0ODO  .Q10 .01 .01 6&.74 57, LOR6 .07 64,001 .001 .003 .001 4 A
4 6 120 .20 .00 37.17 -% -.2 NN 0 .000 .000 .010 .01 .01 &£.74 57. Q08 .07 65 001 .001 .003 .001 4 A
4 & 180 .20 .00 37.38 -7 -.1 O 5.0 g .o00 000 .010 .01 .01 6.74 57. 006 .06 65 001 .001 .0D03 .001L 4 A
4 & 240 .20 .00 37.5%4 -8 ~-.2 .0 ~9.0 p .o00 .000 .020 .01 .01 6.74 57, L0086 .05 &6 ,001 .001 .DO3 .001 4 A
4 7 60 .11 .00 37.64 -B -.2 .0 N ¢ .000 .000 .010 .01 .01 .74 57. .00 .05 66 .00L .001 .003 .001 4 A
4 7 120 .11 .00 37.74 -6 -.1 0033 0 .000 .000 .010 .02 .02 $.74 57, .006 .04 &6 001 .001 .0Q03 .001 4 A
4 7 180 .11 .00 37.83 -3 -.1 0 -1.3 0,000 ..000 .010 .02 .02 6.74 5 006 .04 &7 001,001 .003 .001 4 A
4 7 240 .11 .00 37.93 -4 -.1 0 -5.86 0 .000 .0Q00 .010 .01 .01 £.74 006 .04 &7 001 001 . .DO3 .001 4 A
4 8 60 .01 .00 37.%32 -5 -.2 Q14,7 0 .000 L0000 .010 .01 .01 &.74 L0060 .04 67 .DBL Q01 .003 001 4 A
4 8 120 .01 .00 37.%2 -§ -.1 O -4.0 0 .000 L0000 .D1ID .02 .D2 6.74 Lo0e .03 &Y 0L 001 L0033 .001 4 A
4 8 180 .01 .00 37.®1 -3 ~-.1 .0 .0 0 .240 .003 .010 .03 .03 &.74 006 .03 87 L0001 .001 .003  .001 4
4 8 240 .01 .01 37.%0 -& ~-.2 0o-8.7 0 .o00 L0000 .010 .02 .02 6.74 LB0E .03 87 001 .00 .003 001 4 8
4 9 &0 .03 .00 37.81 -5 -.2 L0 -4,9 o .0oD0 .O0DO  .OLD .02 .02 6.74 006 .03 68 001 .001 .003 .001 4 A
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W o B s B R s ds e e dn

9
9
9
10

10
10

10
11
11
11
11
12
12
12
12
13
13

13

13
14

120
180
240

60
120
180
240

&0
120
180
240

60
120
180
240

80
120
180
240

60

.02

.03
.41
.41
.41
.41
.01
.01
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.06

.00

.01
.01
.00
.00

.00

.00
.00
.00
.01
.00
.00
.00
.00
.00

.00
.DO
.04

37, a2
37.88
37.88
38.27
38.67
39.086

39.45
39.45
39.45
39.44
39,43
39.42
39.41
35.40
39.39
39.38
39.37
39.36
39.37

0 .0
o .0
-4 -1
cd w1
-4k w oo
5 -,
-6 ~-.1
-4 -1
-6 -.1
-9 -2
-B — )
iy ]
- f .
-9 -2
-5 -1
W m’:“}:
Wt el

BASIN ZONE MM-YY AREAR ELEV
4 B110320.0 41%.

GULLMUSK
DAY HR

MO
4
4
4
4

14
14
i4
15
15
15
15
186
18
1a
18
17
17
17
17
18
18
18
i8
18
19
19
19
20

120
180
240

60
120
180
240

&0
120
180
240

&0
120
180
240

80
120
180
240

50
120
180
240

60

4
PCPN
.08
.05

.21
.21
.50
.50
.50
.50
.10

INT
.00
.01
.02
.00
.00
.00
.00
.00
.00
.00
.00
.01
.00
.00
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00

WE ATI «C

392.41
39.28
39.31
39.58
39.84
40.10
40.37
40.386
40.35
40.34
40.33
40.32
40.32
40.32
40.32
40.452
40.71
40,91
41.10
41.58
42.07
42.56
43.04
43.13

-3 .1
n L0
0 0
-0 -.2
-8 -2
-5 -.1
-8 -2
~16 ~-.3
-8 ~-.3
14 -3
-16  ~.3
-20 -.4
-l4 -.3
-% -.2
-1 -.2
~15 ~.3
-12 -.2
-8 -.2
-iLr -.2
-8 -.2
-6 =1
-4 -1
=5 -1
-7 -k

.0

R
SO

0
Ry

L0~

L0

100.0
LIQD

W

W

B =3 L I3 =S4

i
=4

=3,

13.

="t
-4,
10.
17.

@

=1
10,
-7,

D

.51
TA
1.

-2
- .
-8,

SR R O RS ad b A n d b R B B S b 1 e O

o

S oo oo ooDCco oo

TINTMX

ATI

L240
LRER
.00
000
L000
000
.00
.00
L 000
000
L000

000

- 000

000

.0D0

ono

,N0D
. Q00
LR00
. 000

MR

L 241
.243
, 000
000
. 000
.00
» 000
.000
.000
.000
000
., 000
LOD0
000
L0000
Nl
000
000
L0000
000
. 000
L 000
Ry
000

.033
L0386
.000
000
. 000
.000
.000
. 000
» 000
. R00
. 000
000
Lo00
»000
.000
. 000
000
. 000
000
. 000

L0110
. 081
Q10
.010
.010
. 010
010
.010
.010
.010
. 010
. D10
D10
L0110
L 010
.010
010
.010
.010
.010

.04

.02
.00
.00
.01
.00
.02
.02
.02
.02
.02
.02
.02
.02
.01
.02
.02
.02
.02

LT3
.75

.76
.76
.78
.76
.76

.76
.78

76

76
.78

76

.78
L5
15
. T

LO0é
L0325
el
L0086
006
58 . 006
58. .00
58, 006
58 . pRelels
1 LO06
58. .006
58. 006

58.  .D08
58. .006
e

58, L0086
58. .008
58. .006

58. 0086
58. .0D0e
58. 0086

COMUPUTED LOWER CHURCHILL DRAINAGE
SMIL
6.75
6.81
6.8B1

MELT
063
.125
000
. 000
.00
. 000
L0000
.000
000
. 000
Relele]
.000
.000
.000
. 000
. 000
. 000
000
000
. 000
.o00
000
Q00
D00

MI

.010
.178
. 010
. 010
. 010
.010
.010
.010
.010
.010
.010
.010
.010
.010
.10
.010
.010
.010
.010
010
L0140
.010
.010
.010

BET
.04
.08
.02
.01
.01
.01
.01
.01
.01
.02
.01
.01
.02
.02
.01
.01
.01
.01
.01
.00
.00
.00
.00
.01

ET

04
.06
.02
.01
.01
.01
.01
.01
.01
.02
.01
.01
.02
.02
.01
.01
.01
.01
.01
.00
.00
.00
.00
N

o &

L BL
.81

.81
.82
.B2
B2
.B2
.82

.82

B2
.B2
.82
.82
.83
.83
.83
.83
B4
. B4
. B4
- B4

ROP RO
5B,  .DUB
5. .102
58. 006
58. .006
58, .008
58. .008
EB. .00B

58. D08
58. L0086
58. 008
58.  .006

58, 008
58. .006
58, .006
58, L0086
58. 006

58, 006
58.  .008
58. .00&

58. 008
58.  .006
58. L0068
58. 006
59, .006

.03
.04
04
.04
.03
.03
.03
.03
.03
03
.03
.03
.03
.03
03
02
.02
.02

.02

BII
.02
.08
07
07
06
.05
.05
N
g
4
04
03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
02

BFP
¥
68
B4
65
33
66
66
656
67
67
67
67
67
67
57
68
68
B8
2]
68
68
68
68
68
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L0012
L0068
L 001
001
SO0
L0012
.001
001
001
LD0L
LODL
001
L 001
.01
.01
L0011
L0011
001
, 001
001

SFRO
. 001
016
LOD1
001
001
D01
001
. 001
001
001
L0013
001
01
001
001
L0001
L0001
LQ01
001
L 001
001
L 001
001
001

. 001
L0068
L0201
LODL
. 001
001
001
.001
Q01
001
.001
001
001
L0011
001
001
001
L 001
D01
. 001

SERO
.00l
, 0186
.001
001
.001
001
. 001
001
.Do1
001
,001
L0011
. 001
001
001
001
001
.001
. 001
001
, 001
001
001
L0001

.003
.019
L0032
.003
003
.003
003
. 003
.003
.003
.003
.003
003
. 003
.003
. 003
L0032
003
.0D3
003

BFRO
. 003
. 056
003
. 003
.003
. 003
.003
. 003
.003
.003
.003
,003
. 003
. 003
.003
.003
.003
.003
003
.003
-003
.003
.003
. 003
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.001
. 0058
. 001
001
. 001
.001
.001 4
.001
.001
.001
,001
. 001
. 001
. 001
.001
.001
,001
.00L
. 001
. 001

s o o b s

s s
FownmnonohbhEFPFFFIED EON

LZRO ZONE
.001
.014
.001
001
001
001
.po1
L0001
.001
001
.001
.001
L0011
.001
001
. 001
.001
001
001
L0014
001 4
L0014
L0014
.001 4
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Page 59 of 232
4 20 120 .10 .00 43.21 -5 .1 CSAo-4 B 4] L Qoo .000 .D10 .02 .02 6.84 59. 006 .02 B8 L 001 001 .003 .00 -4 A
4 20 180 .10 .00 43.30 -4 -.1 L - Q ;0000 000 L0100 .02 .02 6.84 595, LR06 02 68 0L 001 003 U001 A
4 20 240 .10 .00 43.38 -5 .1 W1 o603 D .Db00 000 010 .02 .02 B.8B4 B9, A06 02 6B L0010 001 L0032 001 4 A
4 21 80 .34 .00 43.71 -6 -.1 RS 0. 000 L0000  .010 .01 .01 K.85 5K9. LDOE 02 BB LQQL L0001 .003 . .001. 4 A
4 21 120 .34 00 44 .04 -4 -.1 LA -2.8 ] L000 D00 L010 .01 .01 A.B5 59 L D06 02 68 L0031 001, .003 .001 4. A
4 21 180 .33 .00 44 .38 -2 -4 L1 .3 4] L2490 021 010 .01 .01 6.85 K9, R elel) D2 B8 Q0L 001 . 003 .001. 4..C
4 21 240 .34 .00 44.68 -3 -.1 1 o-4.9 o L0000 L0000 L0100 .01 .01 B.85 59, L0068 .02 BRB. 001 .001. .003 .001. 4. A
4 22 60 .03 .00 44,70 ~1 -.1 .1 -,3 0 .000 .000 .010 .03 .03 6.85 &9, .006. .02 68 .00L .00L. .003 .00l 4. A
4 22 120 .03 .01 44,70 0 N 1 1.7 0 .241° 105 ,010 .05 .05 &£.84 59, L0 L0368 001 ,00%.. 003 .001.- 4 Q
4 22 180 .02 .01 44.58 0 .0 .0 2.7 1 .242 .113 .135 .05 .05 6.88 S58. .079. .07 68 ..012. .012 .043 .01l 4. D
4 22 240 .03 .01 44.53 0 Ny 0 N 1 Lad 3 L0386 058 .04 .04  6.90 539, 034 0 .08 B85 D08 L0060 018 004 4 A
4 23 60 .01 .01 44.52 0 .0 N -2.0 0 .000 000 .010 .02 .02 6.B9 59, L0607 64 L0001 L0021 .003 001 4. A
4 23 120 .01 .01 44.38 0 N 2.4 1 ,243° .13D .143 .05 .05 5.9%4  59. JOB% L 1L B5 L015 . 015 044 0 .0112 4. D
4 23 180 .01 .01 44.12 0 N L0 a1 4 .R245 .254 .267 .08 .08 7.03.  60. LS8 .19 . 620,030 ,030 .080: ,020- 4D
4 23 240 .01 .01 44.06 0 0 N 7 2 .245 .048 .0D61 .04 .04 7.04  61. LN37 L% BT 008 008 L0170 004 4. 8
4 24 60 .02 .02 44.05 -1 .0 .0 -3.7 1 .000 .000 .010 .02 .02 7.04 61. .006 .16 %8 .001 .00L. .003 .001L 4. 8
4 24 120 .02 .01 43,99 ©0 .0 .0 1.4 1 .244 ,045 .063 .05 .05 7.05 61, .D3& .16 59 - .008 .008 .018 .005 4 A
4 24 180 .02 .01 43,79 © .0 .0 3,1 2 245 .,193 .211 .06 .06  7.12 61. .128 .21 . 59 .026 .026 .061° .015 4D
4 24 240 .02 .01 43.78 0 .0 .0 ~-.3 2 000 .000 .010 .03 .03 7.12 62, .006 .18 56 ..001 .00L. .003 .00l 4 A
4 25 60 .09 .01 43,85 -2 .0 .0 -4.4 1,000 .000 .010 .02 .02 7.12  62. .006 .16 58 .00L .00L .003  .00L 4 A
4 25 120 .08 .00 43.92 -1 .0 00 -3 1 .000 .000 . 010 .03 .03 0 7.11 0 62, L0086 Sl B9 0L L Q0% .003 L0014 A
4 2% 180 .08 .01 43.92 ¢] .0 D14 1 ,243 000 .073 .04 .04 7.13 B2, L0450 15 0 6L LD0B L0090 .022 0 005 4 A
4 25 240 .09 .01 43.99 0 .0 .0 -2.0 0 .000 .000 .010 .02 .02 7.13. 2. .006 .13 60 .00L  .001- .002 .001 4 A
4 26 60 ,00 .00 43.98 -5 -.1 L0 -9.6 0 .000 LOD0 L0100 .02 .02 7,13 62. LO06 0 .11 BlL LR0L . .001 L0033 - .001 48
4 26 120 .00 .00 43.%7 -3 ~-.1 BB 0 L000 L0000 .010 .03 .03 7.12 B2, ,006 LD B2 . .0DOL .0D1 003 .00l 4.8
4 26 180 .00 .00 43,90 0 .0 01,9 0,241 087 L0087 .05 LA5. V.14 82, L0422 AL 83 008 ,008 - .021 . L0054 D
4 26 240 .00 .00 43.89 -2 ] D o-4. 5 0 .00D L0000 .010 .02 .02  T7.14 @ &2. Q06 VA0 B3 001 L0003 ,003 - .001. 4+ 8
4 27 60 .02 .02 43.88 -3 -.1 D -5.5 0 .000 L0DD. - .010 .02 0 .02 7.13 62. L DoE 8 B3 001 L0010 ,003  .001 4.8
4 27 120 .02 .02 43.88 -2 -.1 0 ~1.% 0 .000 .000 .D10 .03 .03  7.13 &2, 006 .08 64 001 .001 L0033 .001 4 A
4 27 180 .02 .01 43.89 -1 ] .0 o 240 . 015 010 .04 .04 V.13 B2, L6 L0765 001 001 .003 001 4 C
BASIN ZONE MM-YY AREA ELEV PP% TINTMX
GULLMUSK 4 4 8110320.0 415. 100.0 .83 COMUPUTED LOWER CHURCHILL DRAINAGE
MO DAY HR PCPN  INT WE ATI CC LIQD T8  ATE MR MELT MI PET. ET SMI  ROP RO BII - BFP SFRO - BSR0O - BFRO. LERO ZONE F
4 27 240 .02 .01 43.8% -1 -.1 .0 -2.8 Q , Q00 L0000 L0310 .02 .02 0 7.12 B2, 008 06 A5 PRETEN R L0001 .003--.001 -4 A
4 28 60 .00 .00 43.88 -3 -.1 .0 -5.3 0 .000 .000 .010 .02 .02  7.3i2.  62. .006 .06 66 .001 .00L  .003 - .001 -4 B
4 28 120 .00 .00 43.87 -1 L 00 1.3 0,241 LOBL. . .010 .05 05 7.11 B2, 006 05 k6 Q0L .001 L0003 .001 -4 - C
4 28 180 .00 .00 43.60 0 .0 .0 4.3 1 .243 .260 .270 .08 .08 7.20 62. 166 .15 65 .028 - .028 . .089 .022 -4 D
4 28 240 .00 .00 43.59 0 0 O =17 o L,000 .000 .010 .03 .03 7.19 B2, 006 . .13 60 001 - .001 - .003 . .001 4 -8
429 60 .00 .00 43.58 -3 -.1 .0 -6.7 O .000. _.000 .010 .02 .02 -7.19 2. 006 .11. 1 001 .00l .003 .00l 4§
4 2% 130 .00 .00 43 .43 m .0 3.4 0,242 .13%  .149 .07 .07 7.23 .62, LO0R3 . .15 62 . 017 L0107 L0477 - .012 4 D
4 2% 180 .00 .00 42.98 0 R 00 7.1 2 .246  .439  .452 .13 .13 7.37 83, LAB4 .30 B0 - .056 - L0BE - 137,034 -4 D
4 2% 240 .00 .00 42.97 0 LA .0 -1.3 2 000 LoD L0100 .03 .03 T7.36 64, 006 .26 B0 .002 .bo2 L0003 ..001 -4 =8
4 30 &0 .21 .11 43.06 0 D LA O-1,3 L LO00 Q0. 010 .02 .02 7.36. .64, 008 .22 B3 02 L0200 . 003 .001.--4 A
4 30 120 19 00 43,17 Q LB 01,3 2 L2485 Q00 L0777 .03 030 738 64, LOBD L2285 LOLL L0110 .022 ..006 04 A
4 30 180 .18 .01 43.02 o L0 0023 2 L246 L1432 .328 .03 030 7.49% 65, L2312 .32 55 047 047 . 095 .024 4 D
4 30 240 .19 .01 43.18 ] e L0 L0 2 L2468 000 .016 .02 G2 .7.49 .66, SO0 27 49 L0032 L0032 .004 .001 -4 A
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11.45

BASIN ZONE MM-YY ARBEA

5 1 &0
5 1 120
5 1 180
5 1 240
5 2 &0
5 2 120
5 2 180
5 2 240
5 3 60
% 3 120
5 3 180
5 3 240
5 4 &0
5 4 120
5 4 180
5 4 240
5 5 &0
5 5 120
5 5 180
5 5 240
5 €& 80
5 & 120
5 & 180
5 & 240
5 7 &0
5 7 120
5 7 180
5 7 2490
5 8 &0
5 B 120
5 & 180
5 8 240
5 8% &0
8 98 120
5 9 180
5 8 240
5 1D 60
GULLMUSK

.02
.01
.01
.02
.01
.01
.01
.01
.02
.02
.02
.02
.04
.04
.04
.04
.08
.07
.07
.07
.28
.23
.23
.25

.23
.23
.23
.03
.03
.03
.03
L10
.09
.08
.10
.03

4

MO DAY HR PCPN

5 10 120
5 10 180
5 10 240
L &0

.02
.02
.03
.00

.18

.01
.01
.01
.02
.01
.01
.01

01

.02
.02
.02

.02

.03
.01
.02
.04

.01

.03
.04

D2 3
.00 3
.01
.01

.01
.00

.00 3
.00 3
.00 3

.00
.01
.02
.01
.00
.01
.02

.01

43

42,
42
43 .
42,
42.

18
28
65
55
54
31
.88
Nk
.76
.56
.24
.15
15
.83
.21

i

¥

i
i i

i

1 L
BSOS B OUY B S

-3
0

P
s
I

5 8110320.0 415.

INT
.00
.01
.02
.00

39
38
38
38

WE
.03
.68
&7
BB

0

wy
ATI CQ
0 Ny
0 A
0 D
- LA

>

(=

=

=1

=

C oS oS D oD

=

=1

=

=]

=

PP%
100,
LIQD

[= = B B |

0

E

E N e - I B IR I S R N

3
at

1 13 L3
@ o 1 b
BEE P L0 LN O OO DT E IR BRE SRR AR R DR CE O WW S WS

TINTMX

.51
Th

L= o 4 5
FEL R s S 8

14

iz2

ATT

5
[
5

3

300
247
249
L2590

. 000

L250
L2583
.254
000

254

256
256

. 000

256

261
L AB1

CREL
265

. 269

L2711
.00
L2700
L2e

L 271

.00
.000
Ny

.000

D00
. 257
.258
,000

L0D0
254
.256

000

000

MR

251
. 254
.00
L 000

2. 744

000
L1987
.314
084
. 000
.220
L4158
082
,000
.183
.310
.073
.00
.315
.587
140
D02
.486
629
.294
. 000
,180
.336
000
. 000
, 000
.000
L0000
.000
D48
L1865
000
, 300
. Qoo
L2654
.op0
.000

COMUPUTED LOWER CHURCHILL DRAINAGE
MELT

L0865
333
000
. 000

5.093

.0190
.213
. 329
101
.010
.230
.429
.110
010
.193
L2324
.Q80
.010
. 357
.628
L1863
.080
L5861
. 695
.355
.010
.414
.569
. 081
010
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347
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.07
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.08
.05
.02
.09
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.05
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.11
.15
.07
.01
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.05
.02
.01
.01
.02
.01
.02
.04
.07
.02
.02
.04
.07
.03
.02

PET
.08
.10
.02
.02

ET

.05
.10
.02

.02

.48
11
.63
.65
65
LT0
.81
.83
.83
.87
95
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.96
05

SRR
.23
L35
.50
57
57
19
.78
.79
.18
.78
.79
.78
.78
.78
.BO
.80
.80
.BO
.86
L85
.B5

SMI
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8.90

B& .

0.
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71.
72.
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76 .
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T8 .
T8 .
78 .
78.
78 .
78 .
78.
78.
78.
78 .
78.
TE .
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79.
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T8
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9.
Te .

2.808

D07
L1400
.28
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. 007
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L0178
LR07
R
AR5
063
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L2581
a4 6
2
058
L4089
LBl
L2567
008
L3314
L4377
B3
.DOB
.o08
L00g
D08
LR08
008
L1150
.ong
.ong
.
L2771
D08
08

RO

T4
. 279
008
008

24
.29
.38
.36

P36
48

.38

49
45
.39
.48
6B
5
.59
i
.85
BT
.82
1]
1.02
.20
17
N1
.56
.48
L41
.35
.39
.33
.29
.27
.39
L34
.29

BII
LAY
A2
.36
.31

34
35
32
27
26
30
28
25
28
31
34
36
39
43
47
as
48
51
44
48

BFP
51
5l
43
47
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547

002
32
053
.018
0Dz
.039
077
023
. 002
037
063
L0198
002
L0689
138
038
L0189
L1331
,175
087
003
L110
158
023
.03
003
. 003
002
L0032
002
L0328
L0032
.002
LO0%
064
LA02
.002

8FRO

.018
LG8
002
L002

1.452
.547

002 .003
032,062
.053 0390
.018 .025
.002  ,003

L0398  .062
077  .110
L0023 .024
002 002
037,048
»063 .079
018  .020
.02 .002
069 ,091
136 140
039,032

019 018
L1331 .118
L1750 .132
097  _DBR
.003 . 002
.110 .078

+156 .100
023,013
003 .002
.003 002

003,002
.02 .002

.002  .002
.002 . 003
Q3% 057
LOoa2 .003
002 003
.002  .01s5

L0864 115
002  .003
.002  .003
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.018 .030
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Nt . 003
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L 363
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. 004
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. 000
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.00
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. 001
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5 11 120 .00 .00 38.6% -1 L0 L2 .9 3 248 058 .D10 .05 .05 8.8% 79, Q08 .27 BD 002 002 003 001 4 C
5 11 180 .0 .00 Q .4 0 48 4 250 L2863 L2733 .09 .08 8§.93 78, L2168 .A36 53 051 .051 Q092  .023 4D
5 11 240 .00 .00 3i -1 .0 ¢ I I § 3000 000 D10 .02 .02 B.92 V8. L0088 .31 47 .002 002 003 .001 4 S
&0 .00 .00 -3 -.1 0O -56.4 2 00 L0000 L0100 .02 .02 B.92 79, 008 26 50 Lon2 .po2 003 .001 4 S8

120 .00 .00 0 D D 4.6 3 L2477 214 .224 .09 .09 B.%24 79, LAY .33 B3 42 042 075  .019% 4 D

.2 180 .00 .00 0 0 0 B.6 5 . 544 .558 .18 16 9,02 79, L4 3 .55 48 .114 .114 .173 .043 4 D

5 > 240 .DO .00 0 AN . .6 5 L0411 .02 .04 .04 9,02 80n. 049 .50 36 AL L01l6  .015 .004 4 R
5 &0 .28 .13 0 .0 O -3 5 LO000 .D10 .02 .02 9.01 80. LO0ng .43 38,002 002 002 001 4 A
5 13 120 .26 .00 0 LR [ R & L2891 .852 .05 .05 9.11 8D. 442 .63 42 127 127 181 ,038 4 D
5 13 180 .26 .01 36! 0 .0 L B0 7 .387  .547 .06 .06 9.22 81, H24 B 34 LN L17L L1446 .036 4 D
5 13 240 .28 .01 0 .0 BoRLY 8 177 . 438 .03 .03 9.2% B2, AR L9528 L L26 L 26 .084 .021 4 D
5 14 &0 .18 .01 38 0 L0 0 LT a8 000 .De3 .03 .03 8 83. L0582 B3 27 L 019 018 .011  .003 4 A
5 14 120 .16 .01 ] N 0 3.4 5] .221 .38 .05 .0h 83, .319  .%0. 30 .i12 .112 .077 .D19 . 4. D
5 147180 .16 .01 0 .0 .0 4.4 9 290 .455 .06 .06 83. .378 1.00 28 .136 .136 .086 .021 4. D
5 14 240 .16 .01 36.15% 0 N O 2.4 9 L1860 .324 .04 .04 B4 . 2271 1.01 26,100 .200 .D57 . .014 4 D
5 15 60 .01 .01 36.02 0 .0 [ B R A N1 L1140 0131 .05 .08 8. L1100 .82 25,041 041 023 .006 4 D
5 15 120 .01 .01 35.56 0 L0 8T 1l 448  .45% .13 .13 B, .387 1.02 27 .133 139 .0B& .022 4 D
515 180 .01 .01 34.96 0 .0 .0 8.7 13 588 .607 .16 .16 9.56 85, 513 1.18 25 .191 .191 .106 .026 4 D
515 240 .01 .01 34,61 0 .0 .0 4,7 14 321 .243 .09 .09 9.59 85. .292 1.18 23 .111 .111 .056 .014 4 D
5 16 60 .10 .09 34.46 0 L0 020 14 139 166 .04 .04 9.60 BS. Cl42 L. 08 230 L 0%4 .054 .027  .007 4 D
% 16 120 .10 .01 33.88 0 .0 B B2 16 L5686  .672 .12 .12 9,87 B85. BT LL2Y 2% L21% ,215 L1150 029 4 D
5 16 180 .10 .D3 23,10 4] L0 010,88 1B 758 B85 .16 .18 8.75 B6. L7370 1083 22 L284 . 284 .134 .D34 -4 D
5 16 240 .10 .04 32.68 0 N A 5.6 18 .387 .4B8 .08 .08 9.79 a7, LA24 1.5% 1% 170 17D 087 .017 4 D
517 60 .21 .02 32.36 0 .0 .0 4.3 19 .307 .509 .05 .05 9.85 B7. .444 1.59 1% 179 .179 .069 .017 4 D
% 17 120 .21 .01 31.73 ¢} 0 B85 2 .611 .821 .0% .09 9,92 88, LJT20 1.8 19 28] .2%1 110 .028 4 D
5 17 180 .21 .02 30.9%9 0 A B8 B 23 714 .920 .11 .11 10.00 B88. LBL14 2,01 17,337 .337 0 .112 .028 4 D
517 240 .21 .03 30.51 0 L0 0 B2 24 456 .680 .07 .07 10.06 €9. LE88 2,08 14 L2500 250 070 .018 4 D
% 18 &0 .25 .02 30.87 0 ] .0 723 .291  .0D0 .73 .02 .02 10.06 50, D65 1.7S 0 14 .028  .02B .008 .002 4 A
5 18 120 .22 .01 30,33 0 D 00 4.6 24 L2832 .337 .%682 .05 05 10,10 BO. .504 1.82 17 L2089 .20%  .069% .017 4 D
5 18 180 .22 .01 29.87 0 .0 L 5.9% 28 L2504 .437  .B63 .06 .06 10.15% 90, 597 1.91 18 248 L2459 .0BO .020 4 D
5 18 240 .22 .02 29.81 0 0 O003.3 0 25 L2585 246,471 .04 .04 10.19 91, L4277 L.88 1k L1778 179 054 014 4 D
519 %0 .07 .01 29.66 -1 .0 .0 -3.0 24 .000 .000 .010 .02 .02 10.18 91. .00 1.60 16 .004 .004 .00l .000 4 A
5 1% 120 .06 .01 29.48 0 .0 00 208 24 292 L1710 L2388 .05 .05 10.19 91. L2186 1.48 19 L0877 .087 .033 .008 4 D
5 19 180 .08 .01 29.17 0 O R 3.% 240 282 28%  ,352 .07 .07 10.21 91, .320 1.45 20 .128  .128 .052 .013 4 D
5 1% 240 .07 .02 29.1%9 0 N Nt .3 23 .291 000 .041 .04 .04 10.20 91. L0037 1,35 20 .01% .01% 006 .002 4 A
5 20 &0 .03 .81 28.20 -2 N 0 -4.4 22 L Q00 L0000 .010 .02 02 10.20  B1. L00% 1.08 22 004 004 .pp2 . L0004 A
5 20 120 .02 .01 29.17 0 .0 001,00 21 L2B7  .013 .042 .05 .05 10.19 91. L0388 .92 25 .014 .014 .008.  .002 4 -A
% 20 180 .02 .01 29.01 Q D O 2.0 21 .287 L1477 170 .05 .05 10.1% 91. .15 .88 27  .056. .056 .034  .009 4 D
§ 20 240 .03 .01 29.02 © .0 .0 -1L.7 20 .000 .000 .010 .03 .03 10.1% 91. .00% .75 28 .003 . .003 .002 . .001 4 A
5 21 €0 .00 .00 29.01 -3 -.1 O -5.4 1B 000D 000 (010 .02 .02 10.18 81, LO08 Le4 32,003 .003 0 .002 001 4 8
521120 .00 .00 28,82 0 .0 .0 1.9 18 .281 .078 .088 .05 .0S 10.18 BHL. .0B0 .59 34 026 .026 .022 .006 4 D
5 21 180 .00 .00 28.54 0 .0 .0 4.9 1% .282 .34% .361 .10 .10 10.1% 91. L3328 .70 35 L10% 0,105 094 0 .023 4 D
5 21 240 .00 .00 2B.55 0 .0 Bo-1.1 18 000 000 010 .03 .03 10.18 91. L0008 &0 33 003,003 .002 .001 4 8
5 22 60 .00 .00 28.%4 -3 .3 -6.0 0 16 000 0D L0100 .02 .02 10.17 91, 09 U851 3% 003 003 . .003 L0014 -8
k ? 120 .00 .00 2B.19 4] N 0 5.6 17 278 .33%  .346 .11 .11 10.18 91, .314 .63 37 098 .098 .095 . .024 4 D
% 22 180 .00 .00 27.47 4] L0 0 B.9 19 283 .903 .720 .20 .20 10.20 91. 654 .83 34 .213  ,213 .183 .046 4 D
5 22 240 .00 .00 27.38 0 B¢ 00 1.3 19 . 2B2 .85 . 119 .05 .05 10,19 91, L1090 . Bs 27 9 L0398 .024 008 4 8
5 23 &0 .00 .00 27.35 -1 A LOo-3.7 18 L0000  .000 .010 .02 .02 10,19 81. LDDS .73 28 D03 L03 002 .001 4 .8
5 23 120 .00 .00 26.61 0 . L0106 200 L 2R4 722 732 .21 L2321 10,20 91, LBBS 1.03 32 e 225 173 .043 4 D
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5 23 180 .00 .00 25.45 .0 JPL5.6 230 0291 1.13% 1.164 .32 .32 10.23 81, 1.05% 1.%3 2325 .384 394 218 .054 4 D

[
(]

BASIN ZONE MM-YY ARER ELEV PP% TINTMX
GULLMUSK 4 5 B8110320.0 415, 10D.0 .51 COMUPUTED LOWER CHURCHILL DRAINAGE

MO DAY MR PCEN INT WE ATI QC LIQD TA  ATI MELT MI PET ET SMI  ROP RO BITI BFP SFRO SSRO BFRO LZRO ZONE F
5 23 240 .00 .00 25.08 0 0 O 4.6 24 L340 .373 .09 .09 10.24 %1, ,340 1.50 1% .138  .136 .054 .013. 4 D
5 24 60 .00 .00 25.00 0 .0 0 ST 24 .054 .072 .05 .05 10.23 ®1. .05 1.31 20 .02e .026 .011 .003 4 S
5 24 120 .00 .00 24.42 o Y 0 7.8 25 L8577  .58% .15 15 10.25 ®1. .537 L.44 22 208 . .208 .09 . .024. 4 D
5 24 180 .00 .00 23.861 0 » 0 L0 10.4 27 L7880 .801 .21 .21 10,27 91, .731 1.66 20 290 .23%0 .,122 .030 4 D
5 24 240 .00 .00 23.22 0 .0 0 4.9 27 .370  .3%7 .10 .10 10.28 91. .362 1.63 18 .148 .148 .053 .013 4 D
525 60 .00 .00 23.21 0 0 O ) ,000 .010 .04 .04 10.27 ®1. .009 1.39% 18 .004 .004 .001 .000. 4 8
5 25 120 .00 .00 22,71 0 .0 0 6.4 27 .483  .496 .12 .12 10.28 91, 453 1.45% 21 ,1¥%8 .1Y8 .,077 ..012 4 D
5 25 180 .00 .00 2%.%8 0 0 .0 5.4 R9 L7110 .731 .18 .18 10.30 - %1. ,66R 1.64 20 ,26% .265 .110 .028 4 D
5 25 240 .00 .00 21.70 0 0 .Do3.4 29 .259 .284 .07 .07 10.30 ®1. 260 1.5% 18 106 .106 ,039 -.010.4 D
5 26 60 .00 .00 21.89 -2 .0 o470 27 L0000 .010 .02 .02 10.30 92. .00% 1.31 1% .004 .004 .001 ..000 4 B
5 26 120 .00 .00 21.85 0 .0 .0 . a7 .030 .040 .05 .05 10.29 H1. .036 1,13 22 .Ql4 .014 006 .002.4 8
5 26 180 .00 .00 21.39 0 .0 3.2 27 .242 253 .07 .07 10.2% 91. .231 1.10 .24 ,087 .087 .045 .011 4 D
5 26 240 .00 .00 21.38 0 0 B S 000 .010 .03 .03 10.29% 91. 005 .94 24 003 .003 .DOZ2 -.000 4 S
5 27 60 .00 .00 21.37 -3 -.1 L0 -6.0 24 L0000 .010 .02 .02 10.28 B, 005 .80 27 .003 .003 ..p02 .001.4 8
5 27 120 .00 .00 20.81 0 .0 ,0 7.0 25 L4587 .467 .13 .13 10.29% 91, .427 .%4 30 .148 .148 .105 . .026. .4 D
5 27 180 .00 .00 19.99 0 0 L0 12,0 27 L9001 .%20 .24 .24 10.31 91. 841 1.321 27 ..305 .305 .185 .046 4 D
5 27 240 .00 .00 195.81 0 .0 o 2.0 27 .153  .181 .06 .06 10.31 92, L1686 1.21 . 22 084 .0H64 .030 007 . 4 D
5 28 60 .00 .00 19.44 Y .0 0 4,7 27 .369 .09 ,09 10.32 ®2, 338 1.23 233 ,129% .129% 063 .016 .4 D
5 28 120 .00 .00 18.34 0 0 L0 14.2 30 5 1.093 .29 .29 10,33 92. 1.001 1.66 23 .384 .384 .1B6 ..046 .4 D
5 28 180 .00 .00 16.9%8 0 .0 L0 17.8 34 1.3%1 .38 .38 10.36  92. 1.275% 2.1% 18 .520 .520 .188 .047 4 D
5 28 240 .00 .00 16.13 Q .0 ,0 10,3 36 B2 .21 .21 10.37 82, JPEO 2,32 013 .330 .330 ..0BO  .020 .4 D
5 29 60 .00 .00 15.69 0 .0 0 5.3 38 L4356 .10 0 .10 10.38 92, .400 2,21 11 .17 176 - .038 .009 .4 D
5 29 120 .00 .00 14.39 0 0 A le.e 39 1.302 .35 .35 10.40 92. 1.1%6 2.50 12 .521 ..%21 .124 ,031 4 D
5 29 180 .00 .DOD 12.86%9 0 0 L0 21.3 43 1.698 .46 .46 10.42 92. 1.562 2.50 10  .703 .703 .125  .031 4 D
5 29 240 .00 .00 11.68 0 .0 .0 12.3 45  1.00% .25 .25 10.44 92, .930 2.%0 10 418  .418 074 .019 4D
5 30 &0 .1% .19 11.38 0 L0 L0 3.4 45 .2%% .04 .04 10.45 92. .276 2.2% 10 .134 .124 .022 .006 -4 D
& 30 120 .19 .19 10.24 0 Y L0 14,3 47 1.143 .18 .18 10.49 92, 1.054 2.50 12 463 .483 .102 .026 .4 D
5 30 180 .1% .18 B.77 0 .0 1.1l 51 1.474 .23 .23 10.55 22. 1.363 2.50 10 .613 .13 .109 - .027 -4 D
5 30 240 .19 .06 7.24 0 A B 2.8 52 952 .12 12 1¢.59% 953, .BB% 2.50 10 .4D0 ,400 .071 .018 4 D
531 60 .01 .01 7.83 0 0 .0 -.8 5O 010 .02 .03 10.58 953, .009 2.13 10 .004 004 001 000 .4 .8
5 31 120 .01 .01 7.58 0 .0 .0 4.2 50 .357 .08 .08 10.58 83, ,332 2,00 13 .143 .143 .037 .009 4 D
5 31 180 .01 .01 7.01 o N 0 6.9 B .567 .13 .13 10.5% 83, .5R7 2.0% 15, .224 .224 .063  .016..4 D
5 31 240 .01 .01 s.81 0 0 2.2 B0 L1982 .06 .06 10.5% B3, 185 1.82 14 .07% .07% .022 .005 4 D

8.21 36.810 2.59 7077 14.144 7.031
1.81 42.767 2.59 ' 14,144 1.758
6 1 &0 .00 .00 &.80 ~1 .0 0 -3.1 48,000 .000 .0L0 .02 (02 10.59 B3, .009% 1.5% 16 004 .004 .001 .000 .4 8
& 1 120 .00 .00 6.43 o .0 0 4.8 48,314 .362 .372 .10 .10 10,59 93. 346 1.52 1% ,139%9 .13% .054 .014 4 D
€ 1 180 .00 .00 b5.81 0 .0 L0 7.6 48,315 .602 .819% .15 .15 10,80 B3. ,576 L.64 1% .231 .231 .091 .023 4 D
6 1 240 .00 .00 5.66 0 R L0 1.6 47 314 .12% J1%2 .05 .05 10.5% 93, 141 °1.48 18 057 .057 .021 .005 .4 8
6 2 B0 .00 .00 5.82 0 .0 0 .3 46 0313 .027  .040 .04 .04 10.59 B3, ,037 1.27 20 015 .015 Q08 .002 4 .8
6 2 120 .00 .00 4.83 0 .0 L0 B.& 47 314 .679 690 .17 .17 10.59 83. .641 1.47 22 .248 .248 117 .029 4 D
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& 2 180 .00 .00 4.14 o ¢l O 1106 49 L739  .783 .24 .24 10.59 93, L7089 1.68 20 L2832 . 282 116 .0292 4 L
& 2 240 .00 .00 3.72 o .0 00 5.3 49 L4211 447 .11 .11 10.5% 93, L4115 1.68 18 10 L3170 L0680 - 015 4. D
& 3 &0 .20 .20 3.86 Q .0 N L4 48 038 054 .03 .03 10.5% 93. LOBD 1.4% 18 021 .021  .0D7 .002 4 8
& 3 120 .1% .0B 3.12 0 R O 6.7 48 B30 .548 .08 L08B 10.62 83, JB02 1.60 20 .235%  .239 .0%% .p25 4 D
& 3 180 .1% .02 2.61 0 L0 Q9.0 49 L4983 (878 .11 .11 10.64 93, L6231 ).74 19 L2560 L2586 .0%6  .024 4 L
6 3 240 .19 ,03 2.29 o .0 3.7 48 . 295 474 .05 ,05 10.66  93. 442 1.4 17 .182 .182 L0862 0 .01e 4 D
& 4 60 .07 .01 2.34 0 .0 LDo-LL 3 A 000 .010 .03 .03 10.85 93, 009 1.48 17 Q04 004 001 000 4 A
6 4 120 .06 .01 2.03 0 Y O 3.8 47 L2977 U357 .07 .07 10.68 83, L3233 1.48 20 .133  .133 .054 .013 4. D
6 4 180 .06 .02 1.70 o .0 0 h.B O av .31 .387 .10 .10 10.86 93, L343 1.4% 0 20 136 .136 .0%6 .014 4 L
& 4 240 .08 .02 1.81 o .0 0 1.d 48 .DB4 .130 .04 .04 10,66 93, 121 1,300 20 L048 048 .020 .005 4 A
& 5 60 .03 01 1.62 0 .0 Doe B 4h . 000 010 .03 .03 10.65 93, L0oe 10100 22 Q04 Q04 002 000 4 A
BASIN ZONE MM-YY AREA ELEV PP% TINTMX

GULLMUSK 4 6 8110320.0 415. 100.0 .51 COMUPUTED LOWER CHURCHILL DRAINAGE
MO DAY HR PCPN  INT WE  ATI OC  LIQD Th ATI MR MELT MI PET ET SMI = ROP RO BII  BFP SFRO S8R0 BFRO  LZRO ZONE F
6 5 120 .03 .01 1.37 0 .0 00 6.6 4% 313 242 L2680 .12 .12 10.64 93, L2R0 L0800 24 L0094 .094 L0B0 0 L0124 . L
& 5 180 .03 .03 1.15 0 0 00 9.8 47 314 .205 .220 .18 .18 10,60 93. L20% 105 B4 L0970 L0770 L0410 010 4 L
6 5 240 .03 .03 .96 0 0 0 4.0 47 314,172 186 .0B .08 10.60 93, L1730 .99 2% L08%  .065 .035 .009 4. L
6 6 60 .30 .05 1.20 -1 .0 .0 -2.3 45 000 .000 .010 .01 .01 10.60 93. .009 .85 26 .003 .003 .002 .000 4 A
6 6 120 .26 .00 1.00 0 .0 00 4.6 45 L3122 .190 .485 .05 .05 10,62 93, L4230 .88 2% 148,149 101 0 025 4. L
6 & 180 .26 .01 .80 4] .0 DBLe 4% 313 1e7 L4480 .07 .07 10.63 - 93, ALY .08 0 260 L1853 AB3 089 - ,022 4 L
& 6 240 .26 .02 .63 Q D 02D 450,312 L1568 .412 .03 .03 10.65 B3, 384 1015 0 R5 L144 Llad 0770 L0198 4 L
6 7 €0 .38 .01 .41 0 e 2.3 44 , 358 . 210 582 .02 .02 10.69 . 93. LE52 1.31 0 24 L2089 L2009 L1070 L0270 4R
6 7 120 .38 ] . 00 o L0 A 6.3 44 L3359 .408 ., 782 .04 .04 10.73 0 83. LI3L 1.6 22 284 284 .130 . .032 4 R
& 7 180 .38 .01 Nl 4] 0 A 8.3 D .000 .O000 368 .05 .05 1D.74 94, ,34% 1.53 1% .139 .  .13% .053  .013 4

B 7 240 .38 .01 L0 [ 0 L0403 o L0000 000 .365 .03 .03 1I0.76 Sd. L342 1.51 1% 137 .137 .054  .D01i3 .4

& 8 80 .44 .01 .00 0 N B2 0 .000 000 L4386 .01 .01 10.78 94, LA409:1.53 19 0 164 - 164 085  .016 4

& B 120 .44 .00 .00 0 .0 O 3.7 0 .0R0 000 440 .02 .02 10.80  94. ,413 L.85 19 ,1k6 166 L0865 .01 4

6 B 180 .44 .00 G0 0 .0 R D L0000 000 .43% .02 .02 10.82 B4, 413 1.56 19 166 L1686 064 .D16 4

6 8 240 .44 .01 .00 0 ] L0 3.0 0 .o00 . Q00 .438 .01 .01 10.85 94. 412 1 .58 19 L1686 L1686 .064 - .016 - 4
6% 60 .07 .00 .06 © .0 .0 2.7 0 .000 .000 .070 .06 .06 10.84 S4. 066 1.37 19 .026 .026 .D10 . .003- 4

§ 9120 .07 .01 .00 O .0 .0 6.4 O .0060 .000 .059 .11 .11 10.81  94. .055 1.20 21 .022 .022 . .010 .002 4

& 9 180 .07 .03 .Bo 0 0 0 B.1 o .oD0 L0000 .044 .14 .14 10.78 B4, L042 1.04 23,016 . .016  .008 . .002 4

£ 9 240 .07 .04 .00 Q L0 0 4.7 o .o00 000 .037  .0% .09 10.75 B4, L0385 .80 3% .013 .013 0 007 - .002 4

& 10 £0 .01 .01 .00 Q ] a2 0,000 LOnG L0000 07 .07 10.74 54 000 L7628 oo L D00 L0000 .000 - 4

& 10 120 .01 .01 i) 4] ¢] 0 6.4 0,000 L0000 L0000 .13 13 10,71 B4, 000 B4 31 000 .0no LOD0 - .000 -4

& 10 180 .01 .01 .00 0 0 A 7.4 0 .000° .000 .000 .15% .15 10.87 94. Q00 L85 34 000 L0000 000 . L0004

6 10 240 .01 .01 .00 4] Q L4 O + 147t R 147 ¢] 000 .10 .10 10.85% 93, L 000 .46 0 36 0o . 000 ,Q00.. .000 -4

& 11 &0 .00 .00 .00 ¢ LA A0 1.D 0 L0000 000 000 .05 .05 10.83 93, OO0 .39 40 L0000 L 000 L0000 .000 -4

6 11 120 .00 .00 .00 2 .0 00 7.8 0 L0080 000 000 .17 .17 10.59 83, L0000 L33 45 L0000 000 000 - L0004

£ 11 180 .00 .00 .00 O .0 .0 $.8 © .000 .000 .000 .22 .22 10.54 93. .000 .28 48 .000 .0DD . .00C .000 4

6 11240 .00 .00 .00 O .0 .0 4.4 0 000 .000 .000 .10 .10 10.51 93. .000 .24 52 .000 .0D0 .000 .000 4

6 12 &0 .00 .00 .00 o 0 N 0 0,000 .00O0 .000 .05 .05 10.50 93, L0030 54 000 L0000 .000 . .000 4

6 12 120 .00 .00 00 0 0 0 8.1 Q- 00D 000 L0000 .20 .20 10.4% 93, .oan LR , Q00 . 000 L0000 .000 4

6 12 180 .00 .00 .00 O 0 .0 12.8 0 .000 .G00 .000 .29 .29 10.38 92. .000 .14 59 .000  .000 .000 .000 4

6 12 240 .00 .00 0o 0 N A 5.4 o L0000 L0000 .000 .12 .12 10.35 832, o000 12 se0 - L0000 000 000 .000 -4

6 13 60 .09 .08 .00 o L0 0 . B 0 LR00 000 L 000 .04 .04 10.34° B2, 000 LA0 0 B2 000 .Do0 .00 .000 4

6 13 120 .08 .08 Q0 o .0 0 14.7 0 , 000 LO000 L 000 .28 .28 10.27 92, 000 09 B3 000 M elelel Qo0 . 000 4

6 13 180 .08 .08 L0 0 0 0 20.3 0 LS00 000 L0000 .40 U440 A0.17 Bl L 000 L7 B4 N .ono .Do0 000 4
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6 12 240 .08 .08 .00 O .0 .0 9.4 © .000 .00 .000 .17 .17 10.13 8L. .DOD .06 65 .000 .000 .000 .000 4
614 60 .01 .01 .00 0O .G .0 6.8 0 '.000 .000 .000 .14 .14 10.09 90D. .0D0 .05 &6 .000 .000 .000 .000 4

6 14 120 .01 .01 .00 © .0 .0 15.9 0 .000 .000 .000 .36 .36 10.00 90. .000 .04 66 .000 .000 .000  .000 4

6 14 180 .01 .01 .00 O .0 .0 19.6 O .000 .000 .000 .46 .46 9.89 B9, 000 .04 .67 .000 ..000 .000 .000 4

6 14 240 .01 .01 .00 H .0 .0 12.2 0 .000 .000 .00C .27 .27 9.82 88. 000 .03 .67 .000 .000 000 000 4

6 15 60 .06 .06 .00 O .0 .0 1.6 © .00O .00C .000 .05 .05 9,8l 8%, .000 .03 67 .000 .000 000 000 4

6 15 120 .05 .05 .00 O .0 .0 7.3 0 .000 .000 .000 .14 .14 9.77 87. .000 .02 66 .000 .000 ..000 .000 4

§ 15 180 .05 .05 .00 O .0 .0 10.0 0 .000 .000 .000 .19 .19 9.72 &7. .000 .02 8 .000 000 .000 -.000 4

6 15 240 .05 .05 .00 © .0 .0 4.6 0 .000 .000 .000 .09 .09 9.70 &Y. 000 .02 68 .000 .000 .000 .000 4

6 16 60 .16 .16 .00 0 .0 .0 .3 O 000 .000 .000 .03 .03 9.68 86. ..000 .01 8 ..000 .000 .000 .000 4

6 16 120 .14 .14 .00 © .0 .0 Y.0 0 ,000 .000 .000 .10 .10 9.67 B&. .000 .0L 6% .000 .000 .000 000 4

6 16 180 .14 .14 .00 0 .0 .0 8.7 0 ,000 .000 .000 .15 .15 9.63 . 86. .000 .0L &% 000 .000 000 -.000 4

6 16 240 .14 .06 .00 0O .0 .0 4.3 © .0DOO .000 .076 .07 .07 9.62 86, .065 .05. 69 010 .010 ..036 .009. 4

6 17 60 .34 .02 .00 O 0 .0 5.4 0 .000 .000 .325 .04 .04 9.66. 86. 279 .21 66 046 .046 .149 .037 4

6 17 120 .34 .01 .00 0 .0 .0 11.1 0 .000 000 .332 .09 .09 9.68 B6. .285 .36 56 062 ..062 .129 .032 4

6 17 180 .34 .02 .00 0 .0 .0 12,8 O .000 .00OO .320 .10 .10 9.70 86, ..276 .47 .47 .0%3 .073 .104 - .026 4

6 17 240 .34 .03 .00 0 .0 .0 8.4 O .000 .000 .316 .06 .06 9.73 86. ..273 .57 39 .0B2 .082 .087 .022 4

6 18 60 .00 .00 .00 O .0 .0 4.4 0 .000 .000 .000 .10 .10 9.71 &7. .000 .48 36 .000. .000. .000 . .000 4

6 18 120 .00 .00 .00 O .0 .0 12.9 0 .000 .000 .000 .29 .29 9.63 B86. .000 .41 39 .000 .000 .000 .000 4

6 18 180 .00 .00 .00 O .0 .0 15.7 0 .000 .00O .000 .37 .37 ©9.54 g6, .000 .24 44 .000 .000 .000 .000 4

BASIN ZONE MM-YY AREA ELEV TINTME

GULLMUSK 4 6 B110320.0 415. 100.0 .51 COMUPUTED LOWER CHURCHILL DRAINAGE
MO DAY HR PCPN INT WE ATI CC LIOD TA ATI MR MELT MI  PET ET SMI ROP RO BIT BFP SFRO  SSRO BFRO LZRO ZONE F
6 18 240 .00 .00 .00 0 .0 .0 S.4 0 000 .000 .000 .21 .21 9.49 85. D00 .29 48  .000 .000. 000 .000 -4
619 60 .12 .12 .00 0 .0 .0 6£.9 0 .000 .006 .000 .11 9.46 B4. 000 .25 51 .000 .000 .000 .000 4

6 19 120 .12 .12 .00 © .0 .0 1B.Y 0 ,000 .000 .000 .32 .32 9.38 84. .00D .21 54 .000 .000 000 000 -4

6 19 180 .12 .12 .00 0 .0 .0 23.6 O .000 .000 .000 .42 .42 9.28 83. .000 .18 56 .000 .000 .000 - .000 4

6 19 240 .12 .11 .00 O .0 .0 l4.1 0 .000 .000 .010 .23 .23 5.22 83. .008 .15 SB .002 .002 .004 .00 -4
620 60 .01 .01 .00 © .0 .0 4.5 0 .000 .000 000 .10 .10 .20 B2. .000 .13 &0 .000 .000 .000 000 4

6§ 20 120 .01 .01 .00 O .0 .0 Al.1 0 .000 .000 .000 .24 .24 9.14 B2. .000 .11 61 000 000 .000 .000 4

6 20 180 .01 .01 .00 0 .0 .0 14.1 O .000 00O .000 .32 .32 9.06 81. ..000 .09 62 .000 .000 000 000 -4
620 240 .01 .01 .00 £ .0 .0 B.5 0 .000 .000 .000 .18 .18 9.01 £0. 000 .08 64 000 .000 .000 .000 .4
621 60 .00 .00 .00 6 .0 .0 3.5 0 ,000 .000 .000 .08 .08 8.99 ‘BG. .000 .07 64 .000 .000 .00 .000 -4

6 21 120 .00 .00 .00 O .0 .0 13.6 0 .000 .000 .000 .31 .31 @.91 $0. .000 .06 &5 .000 .000 .000 .000 4

6 21 180 .00 .0 .00 0O .0 .0 17.3 ¢ .DOO .00C .000 .41 .41 6.8l J9. 000 .05 66 .0OO .0OD0 000 000 4

€ 21 240 .00 .00 .00 O .0 .0 %.2 0 000 .00O0 .000 .20 .20 B.76 78. .BO00 .04 66 .000 .000 .000 - .0DD 4
6§22 60 .01 .01 06 o .0 .0 B.4 0 000 .000 .000 .18 .18 B.72 T8. .000 .03 67 .00D0 .000 000 .000 -4

§ 22 120 .01 .01 00 0 .0 .0 14.8 0 000 .000 .000 .34 .34 8.63 77. .000 .03 .67  .000 .000 000 .000 4
622180 .01 .01 .00 0 .0 .0 1Y.%5 0 .000 .0O0 .000 .41 .41 .53 77. .000 .02 68 .000 .000 .000 .000 .4

6 22 240 .01 .01 .00 0 .0 .0 12.1 0 .000 .000C .000 .27 .27 B8.46 76. .DOD .02 68 .000 .000 .000 .000 .4
623 60 .46 .46 .00 0O .0 .0 3.2 0 .0O0 .000 .000 .01 .01 8.46 J5. .000 .02 68 ..000 .000 .000 .000 4

6 23 120 .46 .05 .00 O .0 .0 #.0 @ .000 000 .410 .03 .03 £.56 75. 308 .20 68 .D4B .04B .169 042 4

6 23 180 .46 .01 .00 0 .0 .0 %.7 @ .000 .000 .455 .03 .03 B8.66 V6. .345 .39 56 .74 .074 .157 .035 4

6 23 240 .46 .01 .00 O .0 .0 6.3 0 .000 .00C .453 .02 .02 8.6 77. .348 .54 45 085 095 .126 .032 4

6 24 60 .18 .01 .16 1 .0 .0 1.6 O .000 .000 .010 .03 .03 8.75 78. .008 .46 37 .002 .002 .002 .001 .4 A
6 24 120 .16 .01 .00 O .0 .0 5.6 1 .243 .160 .310 .08 .08 8.80 78. .241 .54 40 .072 .072 .078 .019 .4 D
€ 24 180 .16 .02 .00 © .0 .0 6.6 0 .000 .000 .138 .02 .09 B.81 7B. .108 .52 37 .034 .034 .032 .008 4
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6 24 240 .16
6 25 &0 .02
& 25 132 .02
6 . .02
& ; .02
6 i .54
6 26 120 .54
6 26 1B0 .54
6 26 240 .54
6 27 &0 21
6 27 120 .21
6 27 180 .21
6 27 240 .21
6 28 60 .00
6 28 120 .00
6 28 180 .00
6 28 240 .00
6 29 60 .01
6 29 120 .01
6 29 180 .01
6 29 240 .01
6 30 60 .14
& 30 120 .14
6 30 180 .14
& 30 240 .14
14.99
7 1 80 .07
BASIN ZONE
GULLMUSK 4
MQ DAY HR PCPN
71 120 .07
7 1 180 .07
7 1 240 .07
7 2 &0 .00
T2 120 .00
72 180 .00
7 2 240 .00
7 3 B0 .01
73 120 .01
7 3 180 .01
7 3 240 .01
7 4 &0 .00
74 120 .00
7 4 180 .00

S oo oS oS oo oSS

415.
(s

Lo B B = B = ) = 3 = 1

=

=

.02 00 0
.01 .00 0
L02 .00 D
.02 .00 Q
.02 .00 0
.08 00 0
.00 .00 Q
.01 .00 0
.01 .00 0
.00 .00 0
.02 .00 0
.02 .00 0
.03 .00 0
.00 .00 0
.00 .00 0
.00 N 0
.00 .00 0
.01 .00 0
.01 .00 0
.01 .00 0
.01 .00 0
.14 .00 o
.14 .00 0
L 14 . Qo 0
.14 .00 Q
3.78
.07 .00 0
MM-YY AREA ELEV

7 B110320.0

INT WE ATI
.07 00 0
.07 .00 0
.07 .00 o
.00 .00 it
.00 .00 0
.00 .00 0
.00 .00 0
.01 .00 0
.01 .00 0
.01 .00 0
.01 .00 Q
.00 .00 0
.00 .00 0
.00 .00 0

=

=g S o = Bl o B o B B e ]

oD D DD

=

100.0

3.6 0
4.0 4]
8.0 0
10.0 0
B0 0
4.3 Q
10.0 0
12.0 4]
T3 0
5.0 0
8.2 ]
8.8 ]
6.6 0
5.7 D
12.1 o
14.8 0
9.4 0
5.8 0
17.0 0
21.86 0
12.4 ]
8.5 0
14.2 0
16.2 4]
11.5 0
6.0 Q
TINEME
.51
TA ATI
14.7 0
18.0 t]
11.0 o
9.8 0
20,7 Q
25,0 0
16.4 0
15,5 0
24,2 0
27.9 4]
20.5 0
7.4 0
14.6 0
16.5 Q

L0000
L000
La00
. Q00
.000
.000
000
000
000
000
.D00
D00
. 000

ano
Q00

000
000
.000

000

000
000
000
000
. 000
. 000

N

MR

LOD0
L 000
L 000
.00
000
00
. 000
000
000
000
000
. 000
.000
L 000

L0000 .135
000 .007
.000  .000
Qo0 . 000
.000 .000
000 .455
000 .539
000 .535
000 .534
000,203
000 .181
000 .182
000 .180
000 . 000
.00 . 000
000 . . 00D
.000 .000
000 .000
000 .000
000 .0D0
000 . . 000
L0000 .0D0
000  .00D0
.000 ., 000
000 .000
L9386
18.010
000  .000

MELT WMI

L0000  .000
.000 .000
000 L 000
.000 .000
.000  ,000
000 000
.0og . 000
.000  .000
.000  .000
.000  .000
L0000 . 000
000 000
000 . 000
L0000 .000

4

.05
.05
.16
.21
.12
.01
.02
.03
.02
.08
.10
W11
.08
.12
.27
.34
.20
.12
.39
.52
.28
.12
.22
.26
.18

.22

.11

BET
.28
.35
.20
.21
.50
.62
.38
.35
.57
.67
.47
.15
.33
.38

.11

ET
.28
.38
.20
.21
.50
.62
.38
.35
.57
.87
47
.15
.33
.38

.37

EMI

@O

w3

=) OB 9

PUIPK RN RN O R

.30
.22

.00

T8
TH.
8.
78.
77.
7T
8.
79.
80.
81.
a1,

T4,

74 .
73.
73.
72.
T2.
71.
69,
68.
67,
B .
64,
[
B2,
6l

L3105
L00%
Q00
000
. Q00
L350
L 420
LA23
427
164
155
148
Ll4k
-0i0Q
el
LOD0
» 000
D00
Rade
000
L0Dpo
D00
000
000
000

15.981

COMUPUTED LOWER CHURCHILL DRAINAGE
ROP

RO

, 000
.o
000
. 000
000
]
D00
000
000
000
000
. 000
L 000
L0000

.34

.09

BIT
.07
.08
.5
05
.04
Nk
.03
R
L2
.02
LOL
.01
0L
01

B3

BFP
64
65
53]
(35
67
67
67
68
68
&8
68
89
&9
B9
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L0323
LAOD2
000
Rilele]
000
082
.122
L138
L3147
L0B9
055
D52
.0B1L
000
.00
Nl
000
LOD0
000
000,
D00
D00
000
, 000
LR0D

5.703

.00

SFRO

o]
000
, 000
000
. 000
.ooo
. 000
.000
L0000
000
000
L 000
000
L 000

.033
002
il
000
000
082
.122
.138
. 147
L0569
.0E5
L0852
L0561
000
. 000
. 000
. D00
.00
.Doo
.00
. 000
LRG0
000
000
. 000

SSRO
000
.000
. 000
. 000
000
lele]
. 000
L 0D0
. 000
LO00
D00
000
000
. 000

. 032

.002 -

.0D0
. 000
. Q00
.148
.141
.18
L1086
.038
.038
.035
.038
. 000
. 000
. 000
000
.0o0
.000
.000
. 000
. 000
.000
000
.000

3.660

. 000

BFRO
. 000
.000
. 000
. 000
. 000
. 000
000
. 000
000
. QR0
. 000
. 000
. 000
000
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.008
-000
.Q00
-000
.000
L0037
L0358
.030
.026
.009
.009
. 009
. 009
.000
.000
.000
. 000
.000
000
.000
.000
.000
. 000
.000
.000

. .- B R - R N -y

.815

000 4

LZRO ZONE F
. 000
.Doo

-..000
. 000
.000
. 000
.000
. 000
.000
.000
. 000
. 000
. 000
. 000

W B e i s Al i e s W Wi B o
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T4 240 .00 .00 00 0 .0 L0113 0
75 &0 .00 .00 L0 0 L0 i B 0
7 5 120 .00 .00 .Q0 0 .0 .0 15.5 o
7 5 180 .00 .00 .00 0 .0 A 19.2 0
7 5 240 .00 .00 L0 D N A 1 4]
7 6 &0 .10 .10 .00 0 -0 R ] 0
76 120 .10 .10 .00 0 .0 L0289 0
7 & 180 .10 .10 .00 0 .0 LOoaR. 2 0
7 6 240 .10 .10 .00 0 Ny 0L B 0
77 80 .04  .D4 .00 0 L0 B 8.9 0
77 120 .04 .04 .00 0 .0 L0013.8 0
77 180 .04 .04 .00 0 .0 L015.8 0
T 240 .04 04 .00 0 .0 L0122 0
7 8 &0 .00 .00 D0 0 .0 0 8.3 0
7 8 120 .00 .00 Ny 0 0 L0 11.6 0
7 8 180 .00 .DO .00 0 .0 0 13,8 0
7 8 240 .00 .00 .00 0 0 0 10,6 0
7 9 &0 .03 .03 .00 0 0 L0 7.0 0
7 9 120 .03 .03 .00 0 0 .0 10,3 0
7 % 180 .03 .03 .00 0 Ny L0 12,0 0
T 5 240 .03 .03 .00 o .0 NN 0
710 80 .03 .03 .00 0 L0 04,7 0
7 10 120 .03 .03 .00 0 .0 0 B.7 o
7 10 180 .03 .03 .00 0 0 L0 9.7 0
710 240 .03 .03 00 0 .0 0070 0
711 &0 .02 .02 .00 0 Ny 00 B4 0
711 120 .2 .p2 .00 0 .0 PR N R 0
7 11 180 .02 .02 .00 0 .0 .0 13.8 0
711 240 .02 .02 .00 Q .0 009,13 0
712 &80 .01 .01 .00 0 .0 O7.9 o
7012 120 .01 .01 .00 0 . @ .0 15,4 4
7 12 180 .01 .01 L0 0 N .0 18.7 0
7 12 240 .01 .01 .00 0 .0 .0 12.5 0
7 13 80 .00 .00 Qo Q .0 05,0 0
7 13 120 .00 .00 Q0 0 .0 012,58 o
713 180 .00 .00 .00 0 .0 L0 14.9 0
7 13 240 .00 .00 .00 o .0 SO 0
7 14 60 .00 .00 .00 0 By .0 4.0 o
7 14 120 .00 .00 .00 0 LD BRI RS 0
7 14 180 .00 .00 .00 Q 0 0 12.1 0
BASIN ZONE MM-YY AREA BLEV PP$  TINTMX
GULLMUSK 4 7 B110320.0 418, 10Q0.0 .51
MO DAY HR PCPN INT ATI CC  LIQD A  ATI
T 14 240 .00 Q0 0 N 7T 0
715 &0 .71 .51 Q 0 0 B4 0
71% 120 .71 .00 0 L0 0 7.7 0
715 180 .71 .00 0 0 0 8.7 o

.00
000
Q00
000
. 000
000
. 000
00
000
Q00
000
.00
Nelile]
000
000D
000
D00
.0D0
000
, 000
000
.0D0
000
.00
.000
000
000
R ilili]
000
000
.000
000
o0
000
000
,000
. 000
. 0D0
. 000
000

MR
000
L0000
000
00

.000
. 000
Q00
000
. 000
.0po
000
000
000
. 000
D00
000

000

.000
Q00
00
.00
000
.000
. 000
000
, 000
.00
.D00
L000
. 000
000
. 000
000
.00
. 000
000
200
.000
.ood
.000
. 000
000
000
.00

.000
. 000
. 000
. 000

. 000
eldd
.000
. Q00
.oooe
.000
. 000
.000
il
.000
L 000
.000
. 000
. 000
. 000
.000
000
.000
. 000
. 000
.000
000
.000
.000
. 000
. 000
.000
.000
.000
.000
. 000
. 000
.DGo
. 000
. 000
.000
N ilele
. 000
.0eo
000

MI

. Q00
.201
.08
L7107

.25
L1
.36
.45
.25
.18
.34
L4l
.27
.17
.28
.33
.25
.17
.25
.30

.14
.21
.25
.18
.10
.17
.18
.14
-1l
.23
.30
.18
.18
.34
.42
.27
L11
.27
.33
.19
.08
.21
.26

PET
.18
.01
.02
.02

.25
.11
.36
.45
.25
.18
.34
.41
.27
17
.28
.33
.25
17
L 25
.30
.23
.14
.21
.25
.18
.10
W17
.19
.14
R
.23

.30

.18
.34
.42
.27
.11
.27
.33
.19
.02

.26

ET

.16
.01
.02
.02

.04
.21
.B2
.71
. b5
.60
.52
42
.35
.31
L24
.18
09
05
99
91
. B5
.82
Nkl
71
B8

LELERELIN &2 I 5 B s« W O O« 1Y

vl

wow
o
.

B0
.55
.51
A9
43
.35
.31
L27
.18
.08
.01
.98
.92
.83
.72
4.76

L e

O

A s B R

L

SMI

461
4.73
5.18
5.60

60 .
B0 .
54,
58 .
5.
56,
56 .
BE .
54 .
53 .

53

52.
B1.

50

50.
49 .
48.
47,
47,
46 .
&5
45 .
45 .
a5,
a4,
a4,
43 .
43,
a3,
41 .
41 .
a0,
38,
38.
38.
37.
37.
36.
36 .
36 .

ROP

COMUPUTED LOWER CHURCHILL DRAINAGE
MELT

36 .
35,
36 .
af .

00
R elsl]
. 000
R0
DOn
.00
000
LO00
00
NI
il
L0000
0RO
000
000
, 000
.000
LD00
LOD0
M il
L 000
L000
L 000
,ON0
Relild]
00D
L000
, 000
. D00
. 000
Nilili
000
, 000
, 000
, 000
000
D00
L0000
L0D0
000

RO
D00
070
254
282

.00
.00
.00
Do
Lo
L0
.00
00
]
.00
.00
il
.00
00

BIT
R0
T
.18
34

69
69
]
69
&9
659
69

69
69
69

59
69
69

69
69
(3]
69
69
B9
559
&9
3]
65
59
70
KA
o
70
70
e
70
70
70
70
70
70
T

BFP
70
70
67
57
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Q00
L 000
OO0
000
L0000
L00
. 000
000
000
. 000
.00
D00
000
L2000
Nl
ROy
.boo
LOD0
.000
L D00
000
. 000
000
e
000
.00
L0
000
Q00
.on0
. 000
000
, 000
. 000
. 000
.000
. 000
LG00
. 000
. 000

SFRO
000
.010
L0a2
LOE0

B0
. 000
Qo0
.000
. 000
.00
000
LROO0
000
000
. 000
000
000
D00
.D0D
.D00
000
L0000
D00
. 000
L 000
,000
LO0D
D00
. 000
. D00
i)
000
. 000
000
000
. 000
. 000
.000
. 000
. 000
.0D0
. 000
.00
L0000

. 000
.0D0
.000
.00
. 000
. 000
.000
.000
.00Q0
000
.00
.000
. 000
. 000
.000
.000
. 000
.000
.000
.000
.000
.000
.000
.D00
.000
.0oo
.00
.0D0
.000
. 000
L 000
. 000
.ooo
.000
.000
.000
000
. 000
000
. 000

BFRO
.000
039
.137
.130
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.000
.000
. 000
.000
. 000
. 000
. 000
. 000
. 000
.000
. 000
.000
.00
.000
.000
-000
,000
. 000
.00D 4
000 4
.000 4
000 4
.000 . 4
000 4
L0004
000 4
- 000
. 000
. 000
. 000
.DoO
. 000
.000
.000
000
. 000
. 000
. 000
-000
- 000

L R T R o o e

e - - -

LEZERO ZONE F

L0004
010 4
.034 4
L0334
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7 15 240 .71 .00 .00 0 0 6.7 0 L0009 0D 707 .01 .01 5.99% 4%, .48 48 08I  .081 .122  .031
i 60 . .16 .00 .00 0 R 0 0 000 .0D0D  .154 .06 .06 B.D5 49, .45 39 .023  .023  .024 .Q06
16 120 .16 .02 .00 0 0 9.4 0 .000 Q00 .141 .13 .13 B.09 BOD. . 43 41 .021 021 .023 .006
16 180 .16 .03 .00 D .0 10.8 o000 000 .125 .15 .15 £.12 50. LRE3 .40 42 .D1B. .018 .021.  .00S
16 240 .16 .04 .00 0 L0 7.0 0 .000 000 .120 .09 .09 6.1 50, LOB0 W37 44 017 017 021 .005
17 &0 .00 .00 .00 0 O 3.6 ¢ .000 .000 .QO00 .08 .08 &£.14 S51. 000 .32 46 .000. .000. .000. .000
17 120 .00 .00 .00 0 0 15,8 O .000 .000 .00Q0 .34 .34 §.05 51, 000 .27 4% 000 .000  .000 . .000
17 180 .00 .00 .00 0 0°20.3 0 .000 .000 .000 .45 .46 5.93 50. 000 .23 &2 .00D .000 .0DOC .000
17240 .00 .00 .00 0 0 10.6 0 ,000 .00D .000 .22 .22 5.88 48. LOR0 .19 85 000 L0000  .0DD  .DO0O
18 &0 .00 .00 .00 0 0 8.6 0 .000 .000 .00D0 .18 .18 5.B3 48, LOD0 L1657 000 000 L0000 .000
18 120 .00 .00 N 0 0 18.8 ¢ 000 .000 .000 .43 .43 5.73 47. 000 .14 59 .000 .000 .000 .QOO
18 180 .00 .00 .00 0 0 22.9 0 .000 ,000 .000 .53 .53 5.5% 46. 000 .12 61 .000 .,000 .000  .0QOC
18 240 .00 .00 00 0 N 0 L4.8 0 .000 .000 .O0DO .32 .32 251 45, 000 1D 62 .000- 000 . .000 .000
1% &0 .00 .00 .00 0 0 12.7 0 .000 .000 .000 .27 .27 A5 44, L0000 . .08 63 .000 . .000: .000 . .000
19 120 .00 .00 .00 0 . .0 000 .000  .00OD .52 .52 »3% . 43, 000 .07 64 .000- 000 .000 . .000Q
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41. 000 .06 65 .000  ,000  .000"  .0O0O0
L0640, 00D, .05 66,000 ,000 . .000  ,000
.98 39, 000 .04 66 000 .0D00  .000. .00O
~B3 38, .000 .04 87, .000. .000. .000 .000
37. .000. .03 BT .000- 000 .000 .000
.54 35. 000 .03 68 .000 . .0Q00: .0Q00 .00D

15180 .00 .00 .00 0 »
19 240 .00 .00 N 0
20 80 .00 .00 .00 0 .
20 120 .00 .00 .00 0
20 180 .00 .00 .00 o
20 240 .00 .00 .00 0

000 .000. .000 .41 .41
LODO . .000 000 .33 .33
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21 60 .76 .51 .00 0 L1303 0 .000 .000  .251 .03 .03 .70 34, 086 .07 BB . .D14 .014 - .047 .012
21 120 .76 .01 .00 0 N N 0 .000 .000. .7%4 .04 .04 17 36, .26B .23 0 6% 047 .. .047  .140° .035
21 180 .76 .01 .00 0 .0 18.8 0 .000  .0O0D .751 .04 .04 LBR2 40, 299 .38 55,067 .067 : .133 . .033
1240 .76 .01 .00 0 i .0 15,9 0 .000 .000 .751 .03 .03 .02 .45, 336 - .53 45 081 - .09%1  .123° ,031
22 60 .26 .01 .00 0 I 0 6.