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1.0 INTRODUCTION 

The 1984 freezeup of the lower Susitna River was documented by visual 

observations, gr~ound measurements and aerial photography. These meth­

ods are similar to those used during the previous 4 years of the on-going 

Ice processes study. Empl-tasis during 1984 was placed on ~dentifyi ng 

dominant ice processes influencing lower rrver ice cover formation. 

Hvdr~ulir: data Were collected at several locations for use 1n modelling --,-----·-

analyses. Several potential fishery habitats were identified prior to the 

freezeup and were monitored as the ice front progressed through the lower 

river reach. 

General conclusions regarding lower r1ver freezeup can not be made fr~om 

the data contained in this report, due to the unusual nature of Ice cover 

progression attributed to the prevailing mild weather durirg the 1984 

freeze up. This report describes the chronology of the ice cover develop­

ment in Section 3, and presents miscellaneous data pertinent to the 1ce 

modelling study 1n Section 4 and in Appendix A and B. Most of the 

specific processes controlling freezeup, as well as those of 1ce cover~ 

pr~ogr~esston, have been previously reported 111 o ser1es of 1ce study 

repar~ts (R&M 1980, 1981, 1982 and 1983). Users of the data contained 

herein who are not familiar with river ice pr·ocesses are r~eferred to these 

published reports. This report refer~s to river mile (RM) numbers for 

identification of specific sites on the river mainstem, with the river mouth 

at Cook Inlet cort,esponding to RM 0. River Mile numbers have been 

annotated on the blueline photomosaic maps in Appendix C . 

-1-
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2.0 SUMMARY 

The 1984 Susitna River freezeup was characterized by: 

1. Low initial discharges and stage levels 

2. Multiple ice bridges 

3. Rapid lower river ice front progression 

4. Middle river ice bridge at River Mile 105 

5. Long reaches of open water between ice bridges, after tee cover 

progression 

6. Thick anchor rce deposits 

Unusually mild weather during September and early October delayed th~ 

formation of significant volumes of frazil ice until the fourth week in 

October. The lack of late summer rainfall resulted tn low freezeup stages 

compared to previous years. When the ice bridge near Cook Inlet finally 

formed on October 27, 1984, the river stage was so low that a series of ice 

bridges formed in quick successton, within 48 hours of the initial bridge, 

between river mile (RM) 5 and RM 52. These bridges formed primarily 

due to grounding of large slush ice flows tn shallow water. After the last 

ice bridge formed at RM 52, a continuous ice cover progressed on the 

lower river up to RM 88 on about November 2, formation of a middle river" 

ice bridge at RM 105 stopped ice from continuing down to the iower r1ver. 

l"he rate of middle rtver ice cover progression was subsequently rapid 

compared to prevtous years due to Jow water levels~ large volumes of slush 

ice entering the reach from upstr"eam, and the early initiation of ice 

development. The middle river ice bridge cut off the upper Susitna 

ice contribution to the lower river ice front, and progression on the 

cover 

slush 
I 

tower . . . ,, I j r1ver s;gnrrieant y s1owed. 
During November, the Chuiitne and Talke~tna 

tributaries supplied some 1ce to the lower river ice front. lee front 

progression eventually stopped completely after ice bridges developed on 

the tributaries in mid-November. The remaining open water between "the 

lower river leading edge and the RM 105 ice bridge was of insufficient 

length for generation of substantial frazil ice volumes. 
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The middle rtver tee front progressed continuously, reaching RM 130 in 

early December. Unusually cold air temperatures tn November, which 

brought the number of ac:cumulc.ted freezing degree days to the average 

total, also caused large volumes of frazil ice to be generated on the middle 

c.nd upper Susitna, as well as on the Chulitna and Talkeetna Rivers. 

A!though most of this tce contr·ibuted di rectiy to the upstream advance of 

the two tee fronts, a secondary consequence was rapid and massive 

accumulations of anchor ice. The anchor ice was readily visible, since it 

accumulated sediment and acquired a light brown tint. Upstr·eam of the 

Gold Creek Bridge, the anchor ice formed thick layers on the channel bed 

in shallow areas. By early December, many of these formations were near 

the water surface, effectively changing the local hvdraulics of the channel 

by damming the flow. The resulting backwater caused local stage 

increases which fractured the shor·e ice along the flow margtns as bouyant 

lifting forces separated the ice from the channel bed. Fragments of s~1ore 
ice were often seen floating downstream during December. On about 

December 15 several :>hore ·ice fragments lodged on an an~hor ice dam near . 
RM 135.5. This ice jarn prevented slush ice from continuing downstream 

and thus developed into a new ice fr·ont. The progression from this point 

was relatively short-lived, extending only up to RM 137 before the slush 

tce generated upstream was so minimal that sufficient thickening for 

continued upstream progr~ession was no longer possible. 

The remaining open water gradually diminished as shore tee extended to­

wards the channel center. As of late December the following reaches 

remained open, some containing intermediate ice bridges: 

RM 24 - 26 

RM 43 - 46 (West channel) 

RM 49 - 52 (East channel) 

Jl 

-3-
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3.0 CHRONOLOGY OF 1984 SUSITNA RIVER FRF.EZEUP 

Slush ice was first obser·ved flowing down the mainstem at Gold Creek on 

October 16, 1984, although it had probably started flowing during the 

previous night. Variable concentrations of ice were observed until the 

afternoon of October 22, when the air te-nperatures warmed to 3°C and all 

ice disappeared. A full 6 feet of accumulated border ice disintegrated at 

Gold Creek during the following two days. Slush ice concentrations began 

to increase on October 25. On October 26, at river mile (RM) 9, near the 

mouth of the Susitna River, a dense concentration of ice floes had accu­

mulated during the high tide of 32.4 feet (Anchor<ge refer~ence station) at 

about 7:30 a.m.(see Section 4.5). At RM 9 the tidal fluctuation was 

measured to range over 6 feet during this particular cycle. 

measurements were made us1ng an overlapping ser1es of staff 

installed on October 19, prior to the extreme monthly tide cycle. 

ice floes on the Susitna River generally consisted of large pans of . 

Tidal 

gages 

Slush 

tightly 
packed but poorly bonded clusters of sintered ice crystals. Near the 

river mouth the top 1-2 inches of the ice pans had solidified, for~ming a 

rigid sheet on the surface. Under this sheet the slush ice had not frozen 

solid. This condition of a solid surface layer was observed only on t.he 

reach near RM 9. Pan size was variable with average diameters ranging 

from 2 feet to over 6 feet. The water velocity dur~ing the high tide was 

less than 1 foot/sec. and at low tide about 2.5 feet/set... at center channeL 

The ice floes which drifted into the flow margin along the east bank were 

barely moving, and became grounded when the tide receded . 

The following day, October~ 27; the ice concentration in the area below RM 

9 again increased during high tide. With substantially higher volumes of 

ice floes coming into this area from upstream due to the cold air tem­

peratures, an ice bridge developed near RM 5. Although the actual devel­

opment was not observe~, evidence of the formation process suggested the 

following scenario. The high tide on October 27 was near 33.0 feet at 

Anchorage. At that level it would have significantly decreased the water 

velocity in the reach of river near RM 9. The drifting ice entering this 

-4-
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reach of near-zero velocity would quickly accumulate. At the high tide a 

continuous unconsolidated ice cover was probar-ly present from Cook Inlet 

l!p to about RM 12. As the tide receded the lea floes started flowing out 

to ~ea. However, before the 1ce at RM 5 could begin moving the water 

level had dropped sufficiently so that most of the floes at the channel 

margin became grounded, resulting in a stable bottleneck which prevented 

movement of the ice floes near center channel. As the tide continued to 

recede, the backwater ar·ea diminished and water velocity increased. At 

RM 9 the resulting increased water velocity str·essed the unconsolidated 1ce 

cover, which eventually moved. However, because of the ice bridge at 

RM 5 the downstream ice C<.'Ver .. only compressed, increasing in thickness 

and cr .. eating a backwater area. This backwater area stabilized the 

rema1mng ice above RM 9 so that no further movement took place. Since 

no di-rect observations were made of this, there is no way of knowing the 

upstream extent of the initial ice cover, but assuming a continuous inflow 

of slush, the cover would have rapidly lengthened. . 

On October: 29, a complex picture unfolded of ice cover development on the 

lower reach. Fr .. om RM 5 a somewhat continuous cover extended to RM 19, 

adjacent to the entrance of Alexander Slough. The predominant pr .. ocess of 

advance was juxtapositioning. Lar·ge areas of open water were present 

throughout the cover, indicating tl}at little pressure was acting on the ice 

and no compression had occurred. By 10:30 a.m. on October 29, the 

leading edge was located at RM 19, The leading edge was no longer 

advancing, however, due to insufficient tee fr .. om upstream, and this ice 

front was essentially stalled at RM 19. The leading edge consisted of a 

thin layer of fine slush that was building in diagonal layers across the 

channel from the area of high water vefodty on the outside of the river 

bend to low velocity on the inside of the bend. Open water with no slush 

was noted from RM 19 to RM 25.9 at Susitna Station (USGS gage site). A 

second ice bridge had formed here. A continuous ice cover had developed 

upstream from RM 25.9 to RM 43 of the east channel through the Delta 

Islands. The ice cover had also progr.essed up the Yentna River about 12 

miles. The west channel through the Delta Islands, from RM 42.5 to RM 
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46 was entirely open. At RM 46 on the west channel a third ice bridge 

had for~med. This obstruction had prevented ~lush ice from drifting down­

stream to advance the ice cover above RM 42. 5. From the ice bridge at 

RM 46, the ice cover had progressud up the west channel to RM 51. At 

this point the main channel bifur~cates creating the west and east channels. 

Here the ice cover pr~ogression had stopped and there was open water up 

to RM 52. The east channel was open from RM 43 to RM 52. At RM 52 a 

fourth ice bridge had formed. Very little slush ice emerged from under 

the downstream edge of the bridge, indicating that most of the ice floes 

were retained by the advancing ica cover near the leading edge. This ice 

cover had progressed up to RM 55. Visual estimates of slush concen­

trations at Gold Creek, during the pr~eceding 4 days since the ice bridge 

formation, were never less than 50°o of the total open water surface at·ea. 

On November 3 the leading edge of the ice c.over, which now originated 

from the ice bridge at RM 52, had .progressed to RM 71.5 at an average 

rate of 4.1 miles/day. At the three rivers confluence, the Chulitna River 

and TaL<eetna River~s appeared to be contributing most of the slush ice to 

the lower Susitna River. The Susitna above this confluence area contained 

very little slush. At RM i05, slush ice had bridged the river at a shallow 

reach. This bridge had remained stable long enough to initiate an up­

stream progression of an ice cover on the middle reach of the Susitna. 

The consequence of this new pr-ogression was a decreased supply of slush 

ice to the lower river ice front, ultimately delaying ice cover formation 

below Talkeetna. The leading edge progression rate slowed to under 2 

miles/day on the lower river, being entirely dependent on slush from the 

Chulitna and Talkeetna Rivers and frazil generated below the ice bridge at 
RM 105 . 

A warm weather period began on November 5 and lasted until the 10th. 

Ice concentrations sharply decreased during this period to less than 10% at 

Gold Creek on November 8. This subsequently decreased the rate of 

leading edge pr·ogression to 0.5 miles/day on the middle river and 0.2 

miles/day on the lower river. The open water below RM 105, through the 
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east channel of the Delta Islands and between RM 26 and RM 20, remained 

open during this period, but were slowly freezing over by a combination of 

upstream cover progression and bor-der ice growth. The slush ice con­

tributing to these processes originated both from within the open water 

reaches and from underneath the downstream edge of existing covers 

upstream. At this time, an estimated 75% of the slush forming the iower 

river ice cover above the Yentna River confluence originated from the 

Chulitna and Talkeetna Rivers. 

On November 10, cold aJr temperatures once again increased the ice 

concentrations, and on November 13 the surface coverage \vas estimated at 

80~ by the Gold Creek observer. The middle river ice front advanced 6 

miles (up to RM 121) and the lower river front moved upstream about 2 

miles (up to RM 86). The middle river ice front progressed more rapidly 

due to a larger volume of slush ice generated rn the available open water 

reach from Gold Creek to Watana. 

On November 14, the Chulitna and Talkeetna Rivers had formed 1ce 

bridges several miles upstream of the Susitna confluence. These ice 

bridges prevented slush from entering the Susitna, and the Jce cover 

progression on the Susitna stopped at RM 88. An insufficient supply of 

slush prevented further upstream progression at the rates previously 
observed. 

In Slough SA, ponds with black 1ce about 4-6 inches thick began 

overflowing and flooding the surrounding snow cover on November 16, 

when the leading edge was located at RM 127. This indicated that 

groundwater levels were rising. The entrance berm at RM 127 had not yet 

been overtopped. However, the berm at RM 126. 1 had been flooded. 1 ce 

floes about 1 foot thick had partially breached the entrance berm and had 

become stranded, indicating that a depth slightly less than this had 

occurred O'{er the berrn. Using a m1n1mum overtopping depth of 8 inches 

and an estimated flow width of 50 feet, then about 50 cfs could have 

entered the slough with a velocity of 2 fps. The ponds in Slough BA 
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increased m size prior to overtopping of the upper berm at RM 127, 

indicating a local increase in the height of the water table, pr~obably due 

to the staging process in the mainstem. The upper entrance to Slough 8A 

began overtopping on November 19 when the leading edge was at RM 128. 

This event was not nearly as dramatic as the previous overtopping in 

1982. Fr'om the atr it was difficult to tell that overtopping had occurred. 

The snow cover was about 1 foot thick at the time, and the mainstern water 

seeped thrvugh the snow pack . 

On November 21, the leading edge of the middle r1ver 1ce front reached 

RM 129, near the entrance to Slough 9. No overtopping of the entrance 
berm occurred. 

By this time the river upstream of Devil Canyon had become ice covered, 

severely limiting the volume of frazil capable of being generated. The rate 

of leading edge advance subsequently slowed to about 0.2_miles/day. The 

origin of the slush ice responsible for maintaining this rate of advance was 

primarily the open water reach fr·om Devil Canyon to Sherman. This reach 

also developed massive anchor ice deposits. Anchor ice dams occurred at 

several areas throughout this reach, often for·ming to such thicknesses 

that backwater areas developed. The increased water surface elevation 

strained the bot·der ice along the flow margins, in many places causing it 

to fracture and float downstream to become incorporated in the ice cover. 

Anchor ke accumulated on the bottom 1n massive pr'oportions. Thick 

layers often broke free from the bottom and floated downstt'eam to also 
become part of the downstream 1ce cover. 

Oil December 15, backwater from an ice dam at RM 135 caused a fr·actu ring 

cf upstream bof·der ice. A large solid fragment drifted downstream but 

instead of floating down to the leading edge at RM 131 it became loclged on 

the anchor ice dam at RM 135, creating a new ice bridge. This ice bridge 

accumulated slush ice at the upstream edge. The new ice front prevented 

slush from continuing downstream and advancing the previous leading 

edge. By December 20, the river under the Gold Creek bridge had frozen 
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over and the leading edge was approaching RM 137. The open water below 

the ice dam at RM 135 remained as it appeared a week earlier. 

By the final obser·vation flight on December 20, 1984, the leading edge on 

the Susitna River below the three rivers confluence had reached RM 92, at 

a rate of 0.12 miles/day. The Talkeetna River was frozen over above the 

railr,oad bridge. The Chulitna River was frozen over from about three 

miles above the Susitna confluence. Extensive open leads existed 1n the 

Susitna River ice cover below Talkeetna. Open water stiq persisted on the 

east channel of the Delta Islands, although the flow velocity had 

diminished m many places and border ice was beginning to close the open 

channel in several areas. The leading edge progression is summarized in 

Table 3.1. 

The 1984 ice cover development had several interesting and different 

features which contrasted to those of prev1ous years. In 1984, a .large 

volume of anchor ice was observed from near Talkeetna to upstream beyond 

the Watana area. The onset of extremely cold weather early during 

freezeup, fr,om November 10 through November 13, cooled the middle river 

below Gold Creek sufficiently to generate frazil ice, which due to the 

turbulent nature of this reach adhered to the bottom, forming anchor 1ce. 

When the frazil layer was covering the channel bed, the saltating sediment 

particles and suspended sediment became entrained in this ice, giving it a 
brown coloration. When the anchor 1ce continued ga1n1ng mass by 

accumulating more frazil, then a critical thickness was attained givihg the 

1ce mass sufficient bouyancy to fioat, taking with it any entrained 

sediment, and possibly also bed material of various sizes which adheres to 

the ice mass. Rafts of anchor ice were frequently observed floating down­

stream. These rafts would eventually become incorporated in the ice cover 

further downstream. The rafts varied considerably in size. Some were 

quite large, with diameters of about 4-5 feet, but the most common anchor 

ice rafts observed were generally 1-2 feet across. Anchor ice generally 

develops every year to some extent up<>tream of the Gold Cr·eek Bridge, 

and usually in several areas between Talkeetna and Gold Creek. The cold 
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air temperatures of November 1984 caused early formation of this ice, 

which subsequently led to very thick and widespread deposits! with 

volumes exceeding those observed in previous years. 

The frequency of ice bridge formation in 1984 is most likely a direct effect 

of the low river flows during freezeup. The resulting shallow water in 

many places provided natural lodgement points which at higher water would 

be negotiable by the ice floes. 

Observations d1~ring the 1984 freezeup confirmed the critical importance of 

slush ice volumes to ice cover development. When open water contacts a1 r 

colder than abou~ -10°C, then frazil ice is generated 1n large volumes. A 

steep, turbulent riv~r reach can gener~ate much more ice than a reach of 

lesser gradient. Once the open water surface is about 70% covered by 

floating slush, then little new frazil will form, probably because the latent 

heat expelled during ice formation cannot be absorbed by water full of ice. 

The length of open water required to generate a 7096 slush coverage IS 

dependent on the -:!egree of turbulence and the prevailing air temperature. 

When the ice bridge formed at RM 105, very little frazil ice wa.c; generated 

1n the open water reach downstream to the leading edge at RM 73. Much 

of the ice supplying the lower r-iver· leading edge originated from the 

Chulitna and Talkeetna Rivers. This contr~ibution was eliminated on 

November 14 when ice bridges formed on the tributaries. Consequently 

the lower r1ver ice front received only minimal volumes of ice which did 

not advance the leading edge. By the last field trip the remaining open 

water downstream of RM 105, a length of approximately 13 miles 1n 

mid-December, was gradually freezing over by shore ice growing laterally 

out from the river banks. 

-10-
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cl • Table 3.1 

1984 Susitna River Freezeup 

I Leading Edge ( LE) Progression Summary 

Date Location Rate of Advance 

J 10/27/84 Ice 8 ridge RM5 Di sconti n uou s Ice Cover 

10/30/84 LE RM19 Di sconti n uou s Ice Cover fl Ice Bridge RM26 Di sconti n uou s Ice Cover 
LE RM43 Discontinuous Ice Cover 
LE RM51 Dis continuous Ice Cover 

I Ice B r·idge RM52 Dis continuous Ice Cover-
LE RM55 Discontinuous Ice Cover 

I 11/03/84 LE RM71. 5 4.1 miles/day 
Ice Bridge RM105 

I 
11/05/84 LE RM73 0. 75 miles/day 

LE RM1109 2. 0 miies/ day 

J1/07/84 LE RM74 0.5 miles/day 

'ol 
LE RM111 1.0 miles/day 

11/09/84 LE RM74.5 0.25 miles/day 

'.I LE RM112 0. 5 miles/day 

11/11/84 LE RM80 2. 75 miles/day 
LE RM114 1.0 miles/day ,. ,, 

•• '"'""" ~:..-: 
•" 

11/13/84 ¥'~ LE RM86 3.0 miles/day "' " 

f:' I 
LE RM121 3.5 miles/day ... ,, 

I 11/14/84 LE RM88 2.0 miles/day ~: 
l LE RM123 2. 0 miles/ day 

l I I 11/16/84 LE RM88 0 miles/day 
f 

' 

' 

LE RM127 2.0 miles/day 1 
l 

l 

~. 11/19/84 LE RM90 0. 6? miles/day i 
LE RM128 I \,..... 

0.33 miles/day 
i 
t 11/21/84 LE RM91 t I 0. 5 miles/ day i 
I LE RM129 0. 33 miles/ day r 

I 
11/27/84 LE RM92 0.17 miles/day I .I LE RM130.5 0.25 miles/day 

I 
I -11-
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4.0 METEOROLOGY AND DATA COLLECTION 

4.1 Meteorology 

Daily measurements of ice and meteorological parameters were made by 

Nancy Larson at the Gold Creek Bridge. Twice per day, usually at 

sun-up and sun-down, she obtained data on the current air temperatur'e at 

the water surface, minimum and maximum daily air temperatures, water 

temperatur·e, water velocity, stage, shore ice width and thickness, and 

estimated slush ice concentration on the water surface. These data are 

listed in Appendix A. Daily flows are tabulated in Tables 4.1 to 4.3. 

Weather data from the Talkeetna Flight Service Station (National Weather 

Service), Watana (R&M Consultants) and Denali (R&M) for the months 

September through December 1984 are included 1n Appendix A. Air 

temperature data from .these stations were summarized and are listed in • 

Tables 4.4 to 4.22, along with the accumulated freezing-degree days. The 

plots of mean daily atr temperatures 1n Figures 4.·1 to 4.4 show the 

relative temperature variation between the stations, as well as the 

temperature trend for the four months. As shown on the graphs, the air 

temperatures generally decreased steadily through October. In November 

the ai1~ temperatures began fluctuating considerably, with this trend 

continuing through December. November 1984 was ~older than normal, 

while September, October and December all had above-normal temperatures. 

By the end of December, the total accumulated fr·eezing-degree days were 

well below the historical average. Additional air temperature data from a 

site located in the Delta Islands (RM 47.8) are shown in Tables 4.4 to 4.6. 

In order to quantify the variation in air temper·ature between the Watana 

weather station, located on the high plateau adjacent to the river, and the 

air temperature near the water surface, a thermograph recorded air 

temperatures at the streamgaging site since September, 1984. The data 

from this recorder are listed in Tables 4.15 to 4.18, alono with the mean 
daily deviation from the Watana station. 
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4.2 Lower River Cross Sections 

Jn September, 1984, a total of 13 sections were surveyed on the lower 

river below Talkeetna. Six new cross-sections were located between 

Talkeetna and the Parks Highway Bridge at the following dver miles: 

84.6 

86.3 

87.8 

90.0 

91.7 

93.3 

Three cross-sections, originally surveyed in 1982, were re-surveyed tn 

order to have recent data for sediment modelling. These sections were 

located at river miles: 

95.9 (LRX - 0. 7) 

97.1 (LRX- 1.0) 

98.0 (LRX - 2.0) 

The primary purpose of these 9 sections Js for the on-go·ing r1ver 

aggradation study, which will analyze potential aggradation between the 

Chulitna confluence and the Parks Highway Bridge. Details pertaining to 

the cross-section survey and the field data collected were published by 
R&M Consultants (1984). 

Four additional cross-sections were surveyed below the Parks Highway 
Bridge at river miles: 

40.0 

47.8 
59.7 

76.8 

These sections will be used for estimating ice volumes and ice front pro~· 
gression rates under with-project conditions. These four sections are not 

tied in to the project datum. The elevations are based on an altimeter 

survey which established approximate elevations on ali the east bank bench 
marks. 
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In addition to the 13 sections surveyed by R&M Consultants, two (2) 

cross-sections from the U.S.G.S. streamgage sites at Sunshine and Susitna 

Station were plotted and are included with the tabulated cross-section data 

in Appendix B. Cross-section locations have been delineated on the 

blueline photomosaic maps in Appendix C. 

Measurements of stage, water velocity, and 1ce thicknesses were made 

along the four sections below the Parks H~ghway Br·idge. Stage and ice 

thickness measurements were made on the 9 sections above the bridge. 

These data are included in Figures 4.5 to 4.19. 

4.3 Porosity Measurements of Slush Ice 

Numerous measurements were made during the freezeup period 

quantify the porosity of slush ice formed from frazil crystals. 
1n 1984 to 

The value 
of this parameter is necessary for accurately determining the volume of ice • • 

generated with 10 a specific open water reach. The length of open water 

upstream of tt-:e measurement site, as well as the air temperature, to a 

great extent determine the porosity. 

During October 1984, a series of measurements were taken at several 

locations on the Susitna River between Denali and Cook Inlet. The objec­

tive wa~> to document a change in porosity of slush ice relative to travel 

time since frazil formation. Recorded air temperatures at Denali and 

Watana were sufficiently low in October for substantial frazil generation, 

but at other river locations further downstream air temperatures remained 

generally too warm for much additional ice to form. Theoretically, this 

condition would lc.~d to high porosities near Denali where the frazil is 

relatively new, and decreasing porosity values further downstream as the 

frazil crystals metamorphosed from very small flat disc shapes to coarser, 

rounded particles consisting of several crystals sintered together. The 

slush was sampled with a wire basket, allowed to drain and then weighed 

on a balance beam scale. The resultant weight of slush was then compared 

to the weight of solid ice to obtain a value for the percentage of ice in the 
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sample. The porosity of the slush ts the difference between the 

percentage of ice in the sample and 100. 

Table 4.23 and plotted in Figure 4.20. 

decrease in porosity over time, and a 

contribution from the tributaries. 

The tabulated data are shown in 

As expected, the plot shows a 

slight increase with the s~lush 

Theoretical values for porosity of frazil are generally considerably higher 

than those measured on the Susitna. Published tee porosity values 

gene;rally range from 40-70 percent. The~ range of values measured on the 

Susitna is slightly lower, between 29 and 55 percent. This couild be 

exph~ined by the long residence time of the slush in the river, which early 

during freezeup corresponds to the travel time required to negotiate the 

upper and middle river reach. 

As freezeup continues, more and more of the r,ver begins gener·atin9 frazil 

as atr temperatures drop below freezing all along the river down to Cook 

Inlet. Frazil ice is generat;d along· the entire river to some extent. 

However, the turbulent reaches above Talkeetna still probably gener.ate the 

most frazil due to more mixing with cold air. The low porosity old slush, 

which has developed into a mass of relatively coarse-grained and rounded 

particles, is mixed with the new high porosity frazil, which are generally 

very small discs. The resultant ice mass has the interstices between the 

old coarse grains occupied by the newer frazil. This arrangement 

produces very dense slush rafts with low porosities. For this reason, the 

porosity values measured on the Susitna tend to decrease as the freezeup 
progresses. 

Materials such as unconsolidated sediments (gravels and sands) show the 

similar tendencies towards lower porosities with increasing grain size and 

also for poorly-sorted (coarse particles mixed with fines) sediment 

compared to well-sorted (uniform size) sediments. Porosity is dependent 
• 

on particle shape, packing, and size distribution (Davis and DeWiest, 

1966). Highly angular particles tend to be held apart by irregular, sharp 

corners, producing high values of porosity for a given grain size. 
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Subangular particles will contact along flat faces and have maximum 

compaction, while rounded particles will be less compact. Tabular particles 

(i.e., frazil discs) tend to form box-like openings, part i cuI a rl y in fine 

grained particles, resulting 1n high porosities. Porosities of materials 

other than ice are tabulated in Table 4.24 and plotted in Figure 4.21. 

4.4 Observations at Fishery Habitat Study Areas 

During the summer of 1984, the Alaska Department of Fic::h and Game iden­

tified a series of sites between the Yentna River confluence and Talkeetna 

for the Resident Juvenile Habitat Study. Table 4.25 lists the study sites 

and river mile locations, as well as any documented effects on the sites 

during ice cover development. 

As indicated by the table, the majority of the listed study sites were not 

affected by mainstem river Jce processes. Only the side channels at 

Rustic Wilderness and Goose 2 were overtopped. Several of the sites were 

flooded by backwater as the mainstem became choked with ice, and as the 

rtsmg water level seeped through the snow, eventually freezing. The 

r~esult is similar in appearance to the mainstem ice cover, but the snow ice 

is resting on the channel bottom and the surfaee is generally smoother, 

lacking the hummocked texture typical of the mainstem. 

Several areas other than those listed in Table 4. 25 were affected somewhat 

by ice-induced staging. Sunshine Slough at RM 86.7 was overtopped tfi 

mid-November, 1984, but not to the degree observed in previous year~s. A 

backwater area was also seen at the confluence of Sunshine Creek/Slough 

and the Susitna mainstem at RM 84.0. This backwater extended up the 

side channel approximately 200 yards. The side channel downstream of the 

Goose Creek tributary was overtopped by a substantial volume of water on 

November 3, 1984. The overtopping continued for about 10 days. Anchor 

ice was seen forming on the side channel bed and an ice front progressed 

slowly up the side chan .. nel from about RM 69. 5. Main stem stage eventually 

subsided at the entrance to this side channel, and the overtopping flow 
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was minimal by November· 14. The interconnecting channel between the 

mainstem and east bank side channel at RM 51 was overtopped and the 

water proceeded through the side channel, regaining the mainstem at RM 

50 and at Willow Creek. Several of the intermediate channels through the 

Delta Islands contained open water. Since no slush ice entered these 

channels, they essentially remained open until cold air temperatures caused 

shore ice growth to close them in some places. Kr'oto Slough at RM 40.1 

was slightly overtopped, but not nearly to the degree of previous years. 

Alexander Slough was not overtopped during the 1984 freeze up. 

In general 1 the 1984 freezeup was marked by a minimal degree of flooding, 

with few sloughs or side channels overtopped. This re.sulted primarily 

from the low initial freezeup stages and slightly lower water velocities, 

attributed to the relatively low discharges during ice cover progression. 

4.5 Ice Bridge Formation Near Cook Inlet 

Downstream of RM 15 the ·Susitna River is influenced by the tidal 

fluctuations in Cook Inlet. These tides often range over 30 feet above the 

datum for the Anchorage tide reference station. The local Anchorage tide 

datum, from which the high and low tide levels are calculated, is 16.4 feet 

below local mean sea level. The local datum should not be confused with 

the National Geodetic Vertical Datum of mean sea level which is referenced 

for, among other thing:, map elevations. For instance, the highest tides 

of about 34 feet do not refer to 34 feet above mean sea level but rather 

are referenced to mean low water or (approximately) 17.6 feet above mean 
sea level. 

During a high tide cycle, water velocities are reduced considerably on the 

lower 10-15 miles of the Susitna River. The high tide in Cook Inlet 

restricts the normal flow of the river, raising the water level and reducing 

the velocity· Ice floes entering the backwater tend to accumulate rapidly 

since they are not conveyed thro.ugh this reach at the same rate as they 

enter. The accumulations often attain extensive proportions, resembling a 
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continuous ice cover but still moving at a slow rate. When the tide begins 

to recede the water level drops and flow velocity increases. However, as 

the backwater effect is removed, the surfacEt area of the river decreases, 

and it can no longer transport the accumulated volume of ice floating on 

the surface, with a jam resulting. The ice jam gains stability as the water 

level drops and more ice floes become grounded. This ice jam bridges the 

water surface, preventing other ice floes stilt coming downstream from 

passing out to sea. It has not yet been ascertained what critical volume 

of ice is required for an 1ce bridge to form in this manner. At low 

concentrations of ice floes~ a bridge wil! not develop, and the 1ce 

accumulation will be simply flushed out to sea. Ice bridges. have been 

observed to form at RM 5 and RM 9 during the 3 years (1981-1984) of ice 

study on the lower river. This has usually occurred during the latter 

half of October, cc,rresponding to a period of extreme tide fluctuations. 

Usually by this time air temperatures have dropped sufficiently throughout 

the watershed so that the upper and middle Susitna reaches and the major 

tributaries are generating substantial volumes of ice. When the high tidal 

cycle and low air temperatures coincide, the result is the formation of ice 

bridges at the observed locations. 

Staff gage measurements were obtained at RM 9 pr1or to formation of the 

ice bridge at RM 5 in 1984. The RM 9 site was selected siflc:P +he 1ce 

bridge formed near this area in previous years. The objective was to 

monitor the rise and fall of the river water surface and correlate the 

obser·vations with the Anchorage tide cycle. On October 19, three gages 

were set with the lower staff reading 2. 0 feet at 1630 hours, about 2~ 

hours after the daily high-high tide of 26.1 feet. The following low tide 

would occur at 20'11 hout'S at a height of 8.8 feet. The surface flow 

velocity at 1630 hours was about 2 feet/second 1n mid-channel. On 

October 26 the preceding high tide level was demarcated on the upper .. 

staff gage at about 8.0 feet. The Anchorage high tide at 0716 hours was 

32.4 feet. For a tidal variation of about 15 feet in Cook Inlet, the river 

water level at RM 9 fluctuated about 6 feet. The relationship is not 

linear, however, and to accurately correlate the affects of tides on water 
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level at RM 9, a continuous recorder should be installed. However, the 

chances of recovering such a1 recorder after the start of slush ice 

movement during freezeup is minimal. Table 4.26 is a reproduction from 

the 1984 Tide. Tables of the National Oceanic and Atmosr-her'c 

Administration showing the timE~s and heights of high and low waters for 

the Anchorage area. 
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Date 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 
13 

14 
15 
16 .., 
17 
18 
i9 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

• 

Table 4.1 

Gold Creek Water Levels 
and Computed Di~·cha:'ges 

~october, 1984 

Wire Weight (ft) 

6.84 
6.80 
6.72 
6.66 
6.66 
6.64 
6.70 
6.62 
6.52 
6.49 
6.22 
5.99 
5.99 
5.77 
5.71 
5.43 
5.41 
5. 63. 
5.74 
5.91 
5.96 
5.65 
5.15 
4.75 
4. 51 
4.29 
4.21 
4.22 
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Flow (cfs) 

7320 
7200 
6960 
6780 
6780 
6720 
6900 
6660 
6360 
6270 
5550 
5000 
5000 
4430 
4280 
3800 
3700 
3900 

·~ 
4300 ~ 
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4500 r~ 4800 f'i 4000 r· 
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Date 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Table 4.2 

Gold Creek ~Vater Levels 
and Computed Discharges 

November, 1984 

Wire Weight ( ft) Flow (cfs)* 

3.84 1870 
3.88 1900 
4.25 2200 
4.43 2340 
4.68 2580 
5.18 3120 
5. 11 3030 
5.09 3010 
5.15 3080 
5.07 2980 
4.88 2780 
4.71 2610 
4.92 2820 
4. 78 2880 
4.89 2790 
5.06 2970 
5.01 2910 
5.09 3010 
5.05 2960 
5.65 3820 
5.22 3170 
5.29 3270 
5.29 3270 
5.21 3150 
5.35 3350 
5. 12 3040 
4.99 2890 
5. 19 3100 
5. 19 3130 
5.27 3240 

Water Surface 
Elevation (Surveyed) 

4. 66 (2550cfs) 

4.92 (2800cfs) 

4. 88 (2750cfs) 

5. 08 (3000cfs) 

* Stage levels are affected by anchor ice and shore ice from November 3 
througL: December '15. 
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Day 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1'1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

. 
Table 4.3 

Gold Creek Water Levels 
and Computed Dishcharges 

December 1984 

Wire Weight ( ft) 

5.32 
5.35 
5.39 
5.38 
5.39 
5.27 
5.33 

5.33 
5.36 
5.39 
5.46 
5.90 

8.49 
Ice Covered 

Flow (cfs) * 
3310 
3350 
3410 
3390 
3410 
3240 
3320 

3320 
3360 
3410 
3520 
4300 

*Stage levels are affected by anchor ice and shore ice from November 6 
through Decemb\:r 15. 
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Table 4.4 

Delta Islands Air Temperature and 
Freezing Degree-Days Summary 

October 1984 

Date Minimum (DC) Maximum (DC) 

1 
2 
3 6.0 13.2 
4 -3.8 11 . 5 
5 -2.5 8.5 
6 1 . 1 9.2 
7 1.0 5.0 
8 1.0 2.1 
9 -2.5 4.5 

10 ... 3. 1 3.9 
11 -5.0 0.8 
12 -3.5 4.9 
13 -4.4 6.5 
14 -7. 1 4.0 
15 -9.0 3.5 
16 -9.3 5.5 
17 -8.9 4.5. 
18 -12.0 1. 5 
19 -8.5 3.7 
20 -11. 1 -1.0 
21 -3.6 -1.9 22 -1.9 -0.8 23 -3.8 0.4 24 -7.9 -1.0 25 -10.0 1.0 26 -15.2 -1.7 27 -17.3 -3.5 28 -19.0 -3.7 29 -23.0 -7.7 30 -12.0 -6.0 31 -13.0 -4.0 

Mean Monthfy Air Temperature -2. 5°C Total Monthly Freezing Degree-Days 102.5 
Total Accumulated Freezing Degree-Days 102.5 

-23-

Average (oC) 

9.6 
3.9 
3.0 
5.2 
3.0 
1. 6 
1. 0 
0.4 

-2. 1 
0.7 
1 . 1 

-1.6 
-2.8 
-1.9 
-2.2 
-5.3 
-2.4 
-6. 1 
-2.8 
-1 .4 
··1 . 7 
-4.5 
-4.5 
-8.5 

-10.4 
-11 .4 
-15.4 
-9.0 
-8.5 
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Table 4.5 

Delta Islands Air Temperature and 
Freezing Degree-Days Summary 

November 1984 

Date Minimum (°C) Maximum (°C) 

1 -20.0 -6.,5 
2 -22.0 -8.0 
3 -21.5 -8.5 
4 -20.5 -8.5 
5 -12.0 -3.5 
6 -10.5 -2.8 
7 -15.0 -5. 1 
8 -20.5 -8.7 
9 -23.0 -11.5 

10 -26.0 -13.5 
1 1 -28.0 -17.0 
12 -30.0 -18.0 
13 -30.0 -19.0 
14 -29.0 -10.5 
15 -12.5 -7.5 
16 -19.0 -10.0 
17 -20.5 -10.5 
18 -19.0 -8.5 .19 -22.0 -10.0 
20 -10.0 0.0 2'1 -10.0 -1.5 22 -10.0 -4.5 23 -9.5 -9.0 24 -12.0 -9.5 25 -19.0 -11.0 26 -24.0 -12.5 27 -27.0 -13.5 28 -15.0 -10.0 29 -16.0 -9.0 30 -10.5 -7.5 

Mean Monthly Air Temperature 
Total Monthly Freezing Degt-ee-Days 
Total Accumulated Freezing Degree-Days 

-14. 0°C 
420.5 
523.0 

-24-

Average (°C) 

. -13.3 
-15.0 
-15.0 
-14.5 
-7.8 
-6.7 

-10. 1 
-14.6 
-17.3 
-19.8 
--22.5 
-24.0 
-24.5 
-19.8 
-10.0 
-14.5 
-15~5 
-13.8 
-16.0 
-5.0 
-5.8 
-7.3 
-9.3 

-10.8 
-15.0 
-18.3 
-20.3 
-12.5 
-12.5 
-9.0 
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Date 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Table 4.6 

Delta Islands Air Temperature and 
Freezing Degree-Days Summary 

Decembf: r 1984 

Minimum (°C) 

-10.0 
-17.0 
-5.0 
-8.0 
-8.0 

-11.0 
-10.0 
-14.5 
-26.0 
-27.0 
-24.0 
-28.0 
·-28.0 
-30.0 
-25.0 
-13.5 
-11.5 
-7.5 

-20.0 
-23.0 
-20.0 
-12.5 
-12.0 
-18.0 
-17.0 
-17.0 
-23.0 
-26.0 
-20.0 
-12.5 
-7.0 

Maximum (°C) 

-6.0 
-3.5 
-4.5 
-4.2 
-2.5 
-7. 1 
-7.8 
-7.5 

-17.5 
-16.0 
-16.0 
-22.0 
-21.0 
-25.0 
-13.5 
-10.5 
-7.5 
-4.5 
-6.0 

-19.0 
-12.5 
-9.0 
-8.0 

-12.0 
-10.5 
-10.0 
-17.0 
-20.0 
-12.5 
-7.5 
-5.5 

Mean Monthly Air Temperature 
Total Monthly Freezing Degree-Days 
Total Accumulated Freezi'lg Degree-Days 

-14.2°C 
441.1 
964.1 

-25-

Average ( °C) 

-8.0 
-10.3 
-4.8 
-6. 1 
-5.3 
-9. 1 
-8.9 

-11.0 
,..21.8 
-21.5 
-20.0 
-25.0 
-24.5 
-27.5 
-19.3 
-12.0 
-9.5 
-6.0 

-13.0 
-21.0 
-16.3 
-10.3 
-12.0 
-15.0 
-13.8 
-13.5 
-20.0 
-23.0 
-16.3 
-10.0 
-6.3 
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Table 4. 7 

Talkeetna Weather Station Air Temperature 
and Freezing Degree-Days Summary 

September 1984 

Day Minimum (oC) Maximum (oC) Average (°C) · 

1 0.6 17.8 
2 0.0 18.9 
3 1 . 1 18.3 
4 1.1 18.3 
5 0.6 18.3 
6 3.9 17.2 
'"'7 5.6 16. 1 I 

8 6.7 20.0 
9 2.2 18.9 

10 0.6 20.6 
11 1.1 18.3 
12 2.2 14.4 
13 6.7 1 1 . 1 
14 4.4 16. 1 
15 4.4 16.7 
16 1.1 16.7 
17 5.6 12.8 
18 5.6 12.2 
19 2.2: 1 1 . 1 
20 0.6 13.9 
21 -4.4 14.4 
22 -2.8 11. 1 23 1.1 12.8 24 5.0 1 1 . 1 25 6. 1 14.4 26 2.2 15.6 27 2.2 16.7 28 0.0 13.9 29 6.7 14.4 30 7.2 14.4 

Mean Monthly Air Temperature 
Total Monthly Freezing Degree-Days 
Total Accumulated Freezing Degree-Days 
Average Historical Accumulated Freezing Degree-Days 

-26-

9.4 
9.4 

10.0 
10.6 
9.4 

10.6 
1 1 . 1 
13.3 
10.6 
10.6 
10.0 
8.3 
8.9 

10.6 
10.6 
8.9 
9.4 
8.9 
6.7 
7.2 
5.0 
7.2 
6. 1 
8.9 
8.9 
8,3 
8.9 
8.3 

10.6 
11 . 1 

9.2°C 
0.0 
0.0 
0.0 
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Table 4.8 

Talkeetna Weather Station Air Temperature 
and Freezing Degr·ee-Days Summary 

October 1984 

Day Minimum (oC) M?.ximum (oC) Average (°C) 

1 2.2 15.0 
2 3.9 13.3 
3 -1 . 1 12.2 
4 -3.9 11.. 1 
5 -2.2 1 1 . 1 
6 2.2 12.2 
7 0.6 8.9 
8 0.6 5.0 
9 -1.1 7.2 

10 -4.4 7.2 
11 ... 6. 1 4.4 
12 -2.2 6. 1 
13 -3.3 7.8 
14 -7.2 5.0 
15 -7.2 2.9 
16 -6.7 10.6 
17 -6.7 8.9 
18 -9.4 5.0 
19 -8.3 5.0 
20 -2.8 2.2 
21 0.6 2.2 
22 1 . 1 8.3 23 -0.6 2.2 24 -5.6 1 . 1 25 -4.L1 3.9 26 -8.9 3.9 27 -11. 1 1 . 1 28 -13.3 2.8 29 -12.2 -2.2 30 -8.9 -2.8 31 =~ 1 0.6 ...... 

Mean Monthly Air Temperature 
Total Monthly Freezing Deg::-ee-Days 
Total Accumulated Freezing Degree-Days 
Average Historical Accumulated Freezing Degree-Days 

-27-

8.9 
8.9 
5.6 
3.9 
4.4 
7.2 
5.0 
2.8 
3.3 
"I. 7 
0.6 
2.2 
2.2 

-1 . 1 
-2.2 
2.2 
1 . 1 

-2.2 
-1.7 
0.0 
1. 7 
5.0 
1 . 1 

-2.2 
0.0 

-2.2 
-5.0 
-5.0 
:-7.2 
-5.6 
-2.8 

1.0°C 
37.2 
37.2 
72.0 
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Table 4. 9 

Talkeetna Weather Station Air Temperature 
and Fr·eezing Degree-Days Summary 

November 1984 

Day Minimum (oC) Maximum (oC) Average ( °C) 

1 -12.2 1 . 1 
2 -13.9 1 . 1 
3 -15.6 -1.7 
4 -15.0 -2.8 
5 -5.6 1 . 1 
6 -6. 1 1. 7 
7 -8.9 -1.7 
8 -15.0 -2.8 
9 -17.2 -8.9 

10 -19.4 -7.8 
11 -21.1 -10.6 
12 -19.4 -7.2 
1'l -20.5 -7.2 ...... 
14 -15.0 -6.7 
15 -6.7 -1.7 
16 -13.3 -2.2 
17 -14.4 -3.9 
18 -6. 1 -2.2 19 -13.9 -2.8 20 -3.9 2.8 
21 -1.1 1 . 1 22 -13.9 -1 . 1 23 -:10.0 -8.3 24 -8.9 -6.7 25 -15.0 -8.9 26 -22.2 -10.6 27 -21.1 -7.8 28 -8.3 -5.6 29 -8.3 -4.4 30 -6. 1 -3.9 

Mean Monthly Air Temparature 
Total Monthly Freezing Degree-Days 
Total Accumulated Freezing Degree-Days 
Average Historical Accumulated Freezing Degree-Days 

-28-

~.~ ' ; .. ~ 

\"·.~~~ .'.~~r ·~¥-p ~ . 

-5.6 
-6. 1 
-8.3 
-8.9 
-2.2 
-2.2 
-5.0 
-8.9 

-12.8 
-13.3 
-15.6 
-13.3 
-13.9 
-10.6 
-3.9 
-7.8 
-8.9 
-3.9 
-8.3 
-0.6 
0.0 

-7.2 
-8.9 
-7.8 

-11.7 
-16.1 
-14.4 
-6.7 
-6. 1 
-5.0 

-8.1 °C 
244.0 
281.2 
263.0 

-· 
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Table 4.10 

Talkeetna Weather Station Air Tempe~ature 
and Freezing Degree-Days Summary 

Decemuer 1984 

Day Minimum (oC) Maximum (oC) Average ( °C) 

1 -3.9 -0.6 
2 -3.3 0.6 
3 0.0 2.8 
4 -0.6 3.9 
5 -2.2 2.2 
6 -7.2 -2.2 
7 -5.6 -3.3 
8 -8.9 -3.9 
9 -23.3 -7.2 

10 -23.9 -10.0 
11 -21.7 -10.0 
12 -25.0 -16. 1 
13 -26.7 -11.67 
14 -26.7 -9.4 
15 -20.0 -9.4 
16 -9.4 -6.7 
17 -6.7 -4.4 18 -4.4 - 1 . 1 19 -11 . 1 -1 . 1 20 -22.8 -10.0 21 -22.2 -8.9 22 -11.7 -4.4 23 -15.0 -3.9 24 -21.7 -15.0 25 -16.7 -7.8 26 -22.2 -8.9 27 -23.3 -12.2 28 -23.3 -12.8 29 -13.3 -8.9 30 -8.9 -2.8 31 -2.2 1 . 7 

Mean Monthly Air Temperature 
Total Monthly Freezing Degree-Days 
Total Accumulated Freezing Degree-Days 
Average Historical Accumulated Fr·eezing Degree-Day$ 

-29-

-2.2 
-1.1 
1. 7 
1. 7 
0.0 

-4.4 
-4.4 
-6. 1 

-15.0 
-16.7 
-15.6 
~20.6 

-19.4 
-18.3 
-14.4 
-7.8 
-5.6 
-2.8 
-6. 1 

-16.0 
-15.6 
-7.8 
-9.4 

-18.3 
-12.2 
-15.6 
-17.8 
-18.3 
-11 . 1 
-5.0 
0.0 

-9. 8°C 
307.7 
588.9 
670.0 
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Table 4. 11 

Watana Weather Station Air Temperature 
and Freezing Degree-Days Summary 

September 1984 

Day Minimum (oC) Maximum (oC) 

1 0. 1 14.3 
2 0.0 13.5 3 -1.6 12.8 4 4.4 13. 1 5 4.6 14.0 6 4.5 11.9 7 3. 1 11.8 8 -0.3 13.2 9 -0. 1 15.5 10 0.3 15.4 11 -1.2 14.4 12 0.8 12.5 13 2.9 9.5 14 3.3 13. 1 15 5.3 13.2 16 -0. 1 13.9 17 0.4 11.0 18 1.9 7.7 19 0.0 6.5 20 -0.5 8.5 21 -3.0 14.4 22 -2.7 11.9 23 -0.3 10.2 24 1.8 9.2 25 2.6 10. 1 26 0.3 10.4 27 -1,7 

11.4 28 -0.2 10.3 29 3.2 9.4 30 4.7 10.8 
Mean Monthly Air Temperature 
Total Monthly Freezing Degree-Days 
Total Accumulated Freezing Degree-Days 
Average Historical Accumulated Freezing Degree-Days 

-30-

''"'"' . 

',f,.:":;4.~ ~~:':.~~:1t:. •' , 

Average ( 0 t,J 

7.2 
6.8 
5.6 
8.8 
9.3 
8.2 
7.5 
6.5 
7.7 
7.9 
6.6 
6.7 
6.2 
8.2 
9.3 
6.9 
5.7 
4.8 
3.3 
4.0 
5.7 
4.6 
5.0 
5.5 
6.4 
5.4 
4.9 
5. 1 
6.3 
7.8 I 
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Table 4.12 

Watana Weather Station Air Temperature 
and Freezing Degree-Days Summary 

October 1984 

Day Minimum (DC) Maximum (oC) 

1 2.9 10.7 
2 0.5 8.9 
3 -2.5 8.3 .. ~ -5.8 7.8 
5 . -1.1 6. 1 
6 0. 1 6.8 
7 -2.2 7.2 
8 0. 1 6.7 
9 -2.4 3.4 

10 -5.0 5.5 
11 -4.5 5.2 
12 -1.9 2.4 
13 -3.2 4.2 
14 -5.5 0.2 
15 -8.4 0.5 
16 -5.0 2.0 
17 - j 1. 1 3.3 
18 -7.6 4.2 
19 -6.6 1. 5 20 -7.5 -2.2 21 -2.2 3.2 22 0.3 4.5 23 -5.3 1 . 2 24 -10.8 0.0 25 -12.7 -0.7 26 -14.0 -2.0 27 -14. 1 -1.1 28 -14.3 -4.5 29 -16.2 -8.3 30 -15.8 -9.4 31 -11.7 -4.6 

Mean Monthly Air Temperature 
Total Monthly Freezing Degree-Days 
Total Accumulated Freezing Degree-Days 
Average Historical Accumulated Freezing Degree-Days 

-31-

Average (°C) 

6.8 
4.7 
2.9 
1. 0 
2.5 
3.5 
2.5 
3.4 
0.5 
0.3 
0.4 
0.3 
0.5 

-2.7 
-4.0 
-1.5 
-3.9 
-1.7 
-2.6 
-4.9 
0.5 
2.4 

-2. 1 
-5.4 
-6.7 
-8.0 
-7.6 
-9.4 

-12.3 
-12.6 
-8.2 

-2.0°C 
93.6 
93.6 

140.0 



:1 
tJ 

1 
~I 

I 
ll 
:I 
I 
I 
I . 
I 
I 
I 
I 
I 
I 
I 
I 
I 

M15/31 39 

Table 4.13 

Watana Weather Station Air Temperature 
and Freezing Degree-Days Summary 

November 1984 

Day Minimum (oC) Maximum (oC) 

1 -14.9 -1.5 
2 -14.3 -5.9 
3 -14.2 -2.6 
4 -14.6 -8.1 
5 -9.2 -3.5 
6 -4.8 -2.0 
-r -7.7 -3.3 I 

8 -7.9 -3.4 
9 -17.0 -6.6 

10 -21.3 -12.8 
11 -23.4 -16.8 
12 -25.0 -15.9 
13 -22.0 -13.5 
14 -20.7 -13.5 
15 -13.3 -7.4 
16 -14.3 -7.5 
17 -16.3 -10.3 
18 -14.9 -8.5 
19 -16.2 -10.5 
20 -12.0 0.4 
21 -4.9 1.3 
22 -10.7 -4.6 23 -11.0 -7.6 24 -12.7 -9.6 25 -17.1 -12.6 26 -22.1 -17.8 27 -23.2 -12. 1 28 -14.7 -11.7 29 -13.3 -10.4 30 -13.3 -8.3 

Mean Monthly Air Temperature 
Total Monthly Freezing Degree-Days 
Total Accumulated Freezing Degree-Days 
Average Historical Accumulated Freezing Degree-Days 

-32-

Average (°C) 

-8.2 
-10. 1 
-8.4 

-11.4 
-6.4 
-3.4 
-5.5 
-5.7 

-11.8 
-17. 1 
-20.1 
-20.5 
-18.2 
-17. 1 
-10.4 
-10.9 
-13.3 
-11 . 7 
-13.4 
-5.8 
-1.8 
-7.7 
-9.3 

-1 ., . 2 
-14.9 
-20.0 
-17.7 
-13.2 
-11 . 9 
-10.8 

-11.2°C 
347.5 
441.1 
420.6 
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Day 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14' 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Table 4.14 

Watana Weather Staticm Air Temperature 
and Freezing Degrele-Days Summary 

Minimum (°C) 

-8.5 
-8.7 
-4.9 
-2.9 
-6.7 

-10. 1 
-9.5 
-9.3 

-19.3 
-20.6 

-21.6 
-24.5 

-11.3 
-8.4 

-12.9 

December 1984 

M . (oC) ax:mum 

-5.8 
-4. 1 
-2.9 
0.0 

-1.0 
-6.7 
-6.7 
-6.? 
-9.4 

-15.5 

-16.5 
-18.7 

-7.9 
-4.0 
-3. 1 

Mean Monthly Air Temperature 
Total Monthly Freezing Degree-Days 
Total Accumulated Freezing Degree-Days 
Average Histor-ical Accumulated Freezing Degree-Days 

*Estimates based on linear regression with Talkeetna (NWS) 
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Average (°C) 

-7.2 
-6.4 
-3.9 
-1.5 
-3.9 
-8.4 
-8. 1 
-8.0 

-14.4 
-18.1* 
-17.9* 
-22.4* 
-19. 1 
-21.6 
-16.8* 
-10.9* 
-9.6 
-6.2 
-8.0 

-18.4* 
-17.9* 
-10.9* 
~12.3* 

-20.3* 
-14.8* 
-17.9* 
-19.9* 
-20.3* 
-13. 9* 
-8.4* 
-3.9* 

-12.6°C 
391.3 
822.4 
874.4 
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Table 4.15 

Watana Streamgage Site 
Air Temperature and 

Freezin£' Degree-Days Summary 
September 1984 

Date Minimum (°C) Maximum (°C) Average 

1 -1.0 12.4 
2 -C.9 3~2 
3 -1.0 10. 1 
4 3.8 12.0 
5 5.0 11 . 7 
6 5.0 10.5 
7 5.0 10.5 
8 0.5 13.0 
9 -1.5 13.0 

10 -1.0 12.0 
11 -2. 1 13.2 
12 1. 2 11.5 
13 3.8 7.2 
14 2.9 10.2 
15 6.1 13.2 
16 0.4 14.0 
17 -0.2 8.7 
18 3.0 6.6 
19 2.8 5.5 
20 0 9.0 
21 -4. 1 9.0 
22 -4.0 10. 1 
23 -2.3 8.0 
24 -1 .3 7.2 
25 3.0 8.8 
26 1.0 17. 1 
27 -2.0 11 . 0 28 -1.0 8.0 29 4.0 7.5 30 3.2 10.5 

Mean Monthly Air Temperab;re 
Total Montly Freezing Degree-Days 
Total Accumul~ted Freezing Degree-Days 

''J4 ~u -

5.7 
1.2 
4.6 
7.9 
8.4 
7.8 
7.8 
6.8 
5.8 
5.5 
5.6 
6.4 
5.5 
6.6 
·g. 7 
7.2 
4.3 
4.8 
4.2 
4.5 
2.5 
3.1 
2.9 
3.0 
5.9 
9. 1 
4.5 
3.5 
5.8 
6.9 

I, .. 

(oC) 

Deviation From 
Watana Weather 

Statiou (oC) 

-1.5 
-5.6 
-1.0 
-0.9 
-0.9 
-0.4 
0.3 
0.3 

-1.9 
-2.4 
-1.0 
-0.3 
-1.7 
-1.6 
0.4 
0.3 . 

-1.4 
0 

0.9 
0.5 

-3.2 
-1.5 
-2. 1 
~·2. 5 
-0.5 
3.7 

-0.4 
-1.6 
-0.5 
-0.9 

Average -0. 9°C. 
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Table 4.16 

Watana Streamgage Site 
Aitr Temperature and 

Freezing Degree-Days Summary 
October 1984 

Date Minimum ( °C) Maximum (°C) Avet'age (°C) 

1 3.0 11.4 7.2 
? 1.2 7.9 4.6 "-

3 -1.2 7 0 
I • v 3.4 

4 -6.2 8.0 0.9 
5 -2.0 5.0 1. 5 
6 0.9 5. 1 3.0 
7 -1.7 4.8 1. 6 
8 1.0 5.0 3.0 
9 -0.3 3.0 1. 4 

10 -6. 1 5.7 -0.2 
1 1 -4.3 3.5 -0.4 
12 -1.0 3.1 1 . 1 
13 -3.0 4.8 0.9 . 
14 -4.9 0.5 -2·.2 
15 -7. 1 -2.0 -4.6 
16 -5. 1 3.0 -1 . 1 
17 -8.8 1. 2 -~ 8 .... 
18 -7.5 1.1 -3.2 
19 -3.5 -0.5 -2.0 2C '$.3 -2. 1 -4.2 
21 -2.9 3.5 0.3 22 0.0 3.1 1.6 23 -1.8 2.5 0.4 24 -9.5 -3.0 -6.3 25 -13.5 -8.0 -10.8 26 -13.0 -6.0 -9.5 27 -14.0 -6.0 -10.0 28 -14.9 -9.5 -12.2 29 -15.5 -7.8 .. 11.7 30 -15.2 -10.5 -12.9 31 -16.3 -9. 1 -12.7 

Mean Monthly Air Temperature -2.5°C Total Montly Freezing Degree-Days 1 0.'. 8 
Total Accumulated Freezing Degree-Days 107.8 

-35-

c 

Deviation From 
V/atana Weathet'· 

Station (oC) 

0.4 
-0.1 
0.5 

-0. 1 
~1.0 

-0.5 
-0.9 
-0.4 
0.9 

·-0. 5 
-0.8 
0.8 
0.4 
0.5 

-0.6 
0.4 
0. 1 

-1,5 
0.6 
0.7 

-0.2 
-0.8 
1 . 7 

-0.9 
-4.1 
-1.5 
-2.4 
-2.8 
0.6 

-0.3 
-4.5 j. 

\ ., 
I 

1 
A~erage -0 5°C j. 

''· .II \I 
\ 
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Date 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2!:1 
26 
27 
28 
29 
30 

Table 4.17 

Watana Streamgage Site 
Air Temperature and 

Freezing Degree-Days Summary 
November 1984 

Minimum (°C) Maximum (°C) Average (oC) 

-13.5 -9.0 -11.3 
-15.2 -11.0 -13. 1 
-15.0 -10.0 -12.5 
-17.5 -13.0 -15.3 
-13.5 -5. ( -9.6 
-6.0 -4.8 -5.4 
-6.5 -4.5 -5.5 
-9.0 -7.0 -8.0 

-16.0 -9.3 -12.8 
-22.0 -17.0 -19. f> 
-26.0 -22.0 -24.5 
-27.0 -22.0 -24.0 
-24.0 -18.0 -21.0 
-20.0 -15.0 -17.5 
-15·.o -9.5 -12.3 
-17.0 -10.0 -13.5 
-20.0 -14.0 -17.0 
-15.0 -9.5 -14.0 
-19.0 -15.0 -17.0 
-14.0 -3.5 -8.8 
-6.0 -1 . 5 -3.8 

-12.0 -6.0 -9.0 
-13.0 -11.5 -12.3 
-12.5 -11 . 5 -12.0 
-14.0 -12.0 -13.0 
-22.0 -14.0 -18.0 
-27.0 -15.0 -21.0 
-1S.O -14.5 -15.3 
-15.0 --12.0 -13.5 
-13.5 -12.0 -12.7 

Mean Monthly Air Temperature 
Total Montly Freezing Degree-Days -13.8°C 

413.2 
Total Accumulated Freezing Degree-Day~ 521 0 

-36-

Deviation From 
Watana Weather 

Station (°C) 

-3. 1 
-3.0 
-4.1 
-3.9 
-3.2 
-2.0 

0 
-2.3 
-1.0 
-2.4 
-3.9 
-4.4 
-2.9 
-0.4 

... 
-1.9 
-2.6 
-3.7 
-2.3 
-3.6 
-3.0 
-2.0 
-1.3 
-3.0 
-0.8 I 

' 1 . 9 j 

! 
2.0 I 

I 
1 

-3.3 I 
I 

-2. 1 i 
I 
! 

-1.6 i 
t 

-1.9 f 
I 

l 
Average -2. 2°C i 

1 
! 
1 
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'I Table 4.18 

Watana Streamgage Site 

I Air Temperatut·e and 
Freezing Degree-Days Summary 

December 1984 

I Deviation From 
Watana Weather 

Date Minimum (oC) Maximum ( °C) Average (oC) Station (oC) 

I 1 -11 ~5 -7.0 -9.3 -2.1 
2 -7.0 -4.5 -5.8 0.6 

'I· 3 -4.5 -'2.5 -3.5 0.4 
4 -9.0 -4.0 -6.5 -5.0 
5 -11.7 -9.0 -10.4 -6.5 

I 6 -11.5 -10.5 -11.0 -2.6 
7 -9.5 -8.5 -9.0 -0.9 
8 -25.0 -11.0 -18.0 -10.0 9 -24.0 -17.0 -20.5 -6. 1 I 10 -24.0 -17.0 -20.5 -2.4 11 -27.0 -22.0 -24.5 -6.6 12 -25.0 -21.0 -23.0 -0.6 

I 13 -28.0 -25.0 -26.5 -7.4 14 -28.0 -16.0 -22.0 -0.4 15 -15.5 -13.5 -14.5 2.3 

I 
16 -15.0 -10.5 -12.8 -1.9 17 -10.5 -7.0 -8.8 0.8 18 -21 ~0 -7.0 -14.0 -7.8 19 -23.0 -20.0 -21.5 -13.5 I 20 -23.0 -17.0 -20.0 -1.6 I 21 -17.0 -11 . 5 -14.3 3.6 

f 22 -11.5 -9.0 -10.3 0.6 I. I 23 -25.0 -10.0 -17.5 ""5.2 ! 
r 24 -25.0 --:9.0 -17.0 3.3 l 
J 
1 25 -25.0 -8.5 -16.8 -2.3 i 
1 

I 
26 -27.0 -23.0 -25.0 -7. 1 l 27 -23.0 -22.0 -22.5 -2.6 l 

; 28 -20.0 -15.0 -17.5 -2.8 L 29 -15.0 -7.0 -11.0 2.9 
11 

30 -7.5 -3.0 -5.3 3. 1 31 -4.5 -3.8 -3.0 0.9 

11 Average -2. 5°C 
Mean Monthly Air Temperature 

-14.9°C 
l Total Montly Freezing Degree-Days 463.1 ! 

11 !·I Total Accumulated Freezing· Degt'ee-Days 984.1 
! I 

I -~ 
J ' 
I I 

IJ f'' : 

IJ -37-

/t •:. \,, __ , ' 



,I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
11 

11 

I 
IJ 

M15/31 45 

Table 4.19 

Denali Weather Station Air Temperature 
and Freezing Degree-Days Summary 

September 1984 

Day Minimum (oC) Maximum (oC) 

1 -3.1 12.0 
2 -0. 1 11.9 
3 -2.3 10.8 
4 1.7 11.9 
5 1 .3 12.8 
6 3.3 10.8 
7 3.5 11 . 5 
8 0.5 13.7 
9 -'1.2 14.7 

10 -1.6 13.0 
11 -0.5 13. 1 
12 -1.6 10.8 
13 2.3 8.4 
14 -0.4 13.5 
15 1.5 10.6 
16 -0.5 12.2 
17 3.5 10.5 
18 1.6 8.8 
19 0.4 5.7 
20 -1.1 6.0 21 -5.0 9.5 22 -3.1 1 1 . 1 23 -1.4 11.2 24 0.9 9.7 25 0.9 8.7 26 1. 5 8.7 27 -2.7 10.4 28 -2.9 9.3 29 2.1 11 . 5 30 3.0 9.7 

Mean Monthly Air Temperature 
Total Monthly Freezing Degree-Days 
Total Accumulated Freezing Degree-Days 
Average Historical Accumulated Freezing Degree-Days 

-38-

Average (°C) 

4.5 
5.9 
4.3 
6.8 
7. 1 
7. 1 
7.5 
7.1 
6.8 
5.7 
6.3 
4.6 
5.4 
6.6 
6. 1 
5.9 
7.0 
5.2 
3.1 
2.5 
2.3 
4.0 
4.9 
5.3 
4.8 
5. 1 
3.9 
3.2 
6.8 
6.4 

5.4°C 
0.0 
0.0 

23.0 

'' ! i 
I,. 
'' ' ' ' 



.I 
I 
I 
I 
I 
I 
I 
I 
,I 
I 
.ll 

I 
I 
I 
11 

11 

I 
IJ 

IJ 

M15/31 46 

Day 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Table 4.20 

Denali Weather Station Air Tetnperatur·e 
and Freezing Degree-Days Summary 

October 1984 

Minimum (DC) Maximum (DC) 

2.6 9.9 
1.2 7.7 

-3.5 7.0 
-6.7 .6. 7 
-3.8 6. 1 
-1.5 8.4 
-2.2 5.5 
-1.0 7.5 
-4.0 2.9 
-7.9 3. 1 
-8.4 2.3 
-1.1 1. 7 
-5. 1 2.1 
-6.7 -2.7 

-10. 1 -1.6 
-9.9 0.3 

-15.5 -1 .2 
-14.9 1.9 
-11. 1 -1.9 
-11.3 -4.3 

Mean Monthly Air Temperature 
Total Monthly Freezing Degree-Days 
Total Accumulated Freezing Degree-Days 
Average Historical Accumulated Freezing Degre~-Days 

Average (DC) 

6.3 
4.5 
1.8 
0.0 
1. 2 
3.5 
1. 7 
3.3 

-0.6 
-2.4 
-3. 1 
0.3 

-1.5 
-4.7 
-5.9 
-4.8 
-8.4 
-6.5 
-6.5 
-7.8 
-1.4* 
0.8* 

-4.4* 
-8.2* 
-9.7* 

-11.2* 
-10.7* 
-12.8* 
-16 1* . . . 
-16.5* 
-11.4* 

-4.2°C 
144.6 
144.6 
208.0 

* Estimate based on linet:~r regression with Watana \veather Station 

-39-
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Day 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Table 4.21 

Denali Weather Station Air Temperature 
and Freezing Degree-Days Summary 

November 1984 

Minimum (oC) Maximum (oC) 

-15. 1 -10. 1 
-18.5 -7.6 
-14.3 -9.2 
-13.0 -3. 1 
-7.8 -1.5 
-8.3 -3.6 
-8.7 -7.5 

-13.9 -8.5 
-21.4 -11.8 
-28.4 -16.8 
-28.7 -19.4 
-32.3 -17. 1 
-29.4 -16. 1 
-17.4 -9.8 
-18.6 -9.3 
-19.4 -14.6 
-21.1 -10.1 
-23.8 -14.4 
-15.9 3.3 
-5.8 3. 1 

-13.3 -5.3 

.-15.4 -8.9 
-21.0 -14.0 
-24.4 -19.4 
-28.7 -18.7 
-25.2 -20.2 
-21.1 -15.4 
-15.4 -12.0 

Mean Monthly Air Temperature 
Total Monthly Freezing Degree-Days 
Total Accumulated Freezing Degree-Days 
Average Historical Accumulated Freezing Degree-Days 

Average ( °C) 

-8.2* 
-12.6 
-13. 1 
-11.8 
-8. 1 
-4.7 
-6.0 
-8. 1 

-11.2 
-16.6 
-22.6 
-24.1 
-24.7 
-22.8 
-13.6 
-14.0 
-17.0 
-15.6 
-19. 1 
-6.3 
-1.4 
-9.3 
-9.3* 

-12.2 
1"7 5 ~l:.. J ,. • 

-21.9 
-23.7 
-22.7 
-18.3 
-13 .. 7 

-14.3°C 
430.2 
574.8 
579.0 

* Estimate based on linear regression with Watana Weather Station 

-40-
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Day 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Tabk 4.22 

De~ali Weather Station Air Tem9erature 
and Freezing Degree-Days Summary 

Minimum (°C) 

-12.9 
-14.6 
-10.9 
-4.8 
-7.3 

-12.2 
-13.5 
-8.5 

-22.3 
-30.5 
-26.1 
-30.7 
-29.6 
-31 .0 
-30.4 
-20.7 
-17.6 
-8.9 

-22.0 
-28.3 
-27.4 
-21.9 
-12.2 
-20.5 
-22.7 
-19.5 
-33.0 
-35.7 
-25.9 
-12.8 
-5.6 

December 1984 

-6.9 
-7.8 
-3.7 
5. 1 
0.9 

-5.5 
-5.6 
""6.6 
-7.9 

-18.6 
-20.1 
-15. 1 
-16.6 
-16.7 
-17.8 
-14.2 
-8:3 
-5.5 
-3.7 

-22.4 
-18.6 
-12.5 
-5,0 
-9.6 

-13.5 
-11.0 
-17.9 
-21.9 
-13.3 
-2.2 
2.6 

Mean Monthly Air Temperatura 
Total Monthly Freezing Degree-fJays 
Total Accumulated Freeztng Degree-Days 
Average Hi5torical Accumulated Freezing Degr·ee-Days 

-41-

Average (°C) 

-9.9 
-11.2 
-7.3 
0.2 

-.3.2 
-8.9 
-9.6 
-7'. 6 

-15. 1 
-24.6 
-23.1 
-22.9 
-?3 1 ,_ . 
-23.9 
-·24. 1 
-17.5 
-13.0 

-· 7. 2 
-12.9 
. ':5. 4 
-23.0 
-'17 .2 
-8.6 

-15. 1 
-18. 1 
-15. 1 
-25.5 
-28.8 
-19.6 
-7.5 
-1.5 

-15.2°C 
470.B 

1, 045.7 
1,175.0 
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Location 

Denali 

Watana 

Gold Creek 

RM 9 

Yentna 

Talkeetna 

Chulitna 

RM 60 

RM 78 

Curry 

Near Slough 8 

Sherman 

Table 4.23 

Susitna River Freez~up 1984 
Slush Ice ·Pcros ity Vaiues 

Date 

10/19/84 10/26/84 

55 

35 

29 

37 53 

53 50 

45 44 

51 42 

-42-

11/03/84 

39 

34 

38 

>I 

11/14/84 

42 

35 

39 
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Table 4.24 

Published Porosity Values 
For Various Materials 

Material 

Soils 
Clay 
Silt 
Medium to coarse mixed sand 
Uniform sand 
Fine to medium mixed sane 
Gravel (well-sorted rnaterial) 
Gravel and sand (pooriy-sorted matet·ial) 
Sandstone 
Shale 

New snow 
Old snow 
Firn 
Glacier ice 

*Source: Davis and DeWiest, 1966. 

-43-

Porosity (%) 

50- 60 
45- 55 
40- 50 
35- 40 
30- 40 
30- 35 
30- 40 
20- 35 
10 - 20 
01 - 10 

67 - 99 
35- 78 
08- 56 
0- 8 

Grain Size (mm) 

.004 

.062 
0.5- 1.0 

0.5 
0.25- 0.5 
4. 0 - 64.0 

0.01 - 5.0 
0.5 - 3.0 
0.5 - 5 
1 - 100 

•·: .... *"'--.. -·~~ .. ~',.··-·-,~~··"'"¥,.....,~· --, 

. .,..., J 



' 

If 
I. 

I 
I 
I 

I 
' I; 

' ···; ' 

I~ 
l 

1.·. ' 
' 

I 
( 

1: . 

' I 
.1. jt 

.j 

' 

M15/31 51 

Table 4.25 

Juvenile Anadromous Habitat Study Sites 

Location Observed 
Name (River Mile) Ice Effects 

Hooligan Side Channel 35.2 None 
Eagles Nest Side Channel 36.2 Some flooded snow 
Kroto Slough Head 36.3 None 
Rolly Creek Mouth 39.0 None 
Bear Bait Side Channel 43.0 None 
Last Chance Side Channel 45.4 None 
Rustic Wilderness Side Channel 59.5 Overtopped 
Caswell Creek - f\t;OL1th 63.0 None 
lsiand Side Channel 63.2 Flooded snow 
Main stem West Bank 74.4 Some flooded snow 
Goose 2 Side Channel 74.8 Overtopped 
Circular Side Channel 75.3 Non·e 
Sauna Side Channel 79.8 None 
Sucker Side Channel 84.5 None 
Beaver Dam Slough 86.3 None 
Sunset Side Channel 86.9 None 
Sunrise Side Channel 87.0 None l 

l 
l 
I Birch Ct·eek Slough 88.4 None I 
I Trapper Creek Side C~_annel l 91.6 None l 

1 
r 
i 
' l 
l 
) 
[ 
' 
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OCTOBER 

Time 

Day 
h m 

1 045; 
M 1105 

1704 
2246 

He1ght 

1t "' 
l. 0 o. 3 

26.tl 8.2 
S.9 2.7 

26.3 8.0 

2 0551 3.3 1.0 
Tu 1229 25.5 7.t! 

183/ 10.9 3.3 

3 0013 24.0 7.3 
w 0703 4.9 1.5 

1401 25.5 7.8 
2015 l 0. 0 3. 0 

4 0142 23.5 7.2 
Th 0840 4.8 1.5 

1510 26.8 S.2 
2125 7.5 2.3 

5 0256 24.5 7.5 
f 0952 3.4 1.0 

1602 2S.O 8.5 
22Hl 4.9 1.5 

6 0352 2&.2 8.0 
Sa 1039 2.0 0.6 

1639 28.8 8.8 
2303 3.0 0.9 

7 0434 27.7 8.4 
Su 1115 1.3 0.4 

1710 29.3 8.9 
2341 1.8 0.5 

n 0514 28.9 8.8 
M 1152 1.1 0.3 

1735 29.8 9.1 

9 0016 1.2 0.4 
Tu 0548 29.6 9.C 

1226 1.4 0.4 
175~ 3G.3 9.2 

10 0049 u.7 0.2 
w 0620 30.0 9.1 

1258 2.0 0,6 
1825 30.8 9.4 

11 0121 0.2 0.1 
Th 0654 30.0 9.1 

1321! 2.9 0.9 
1 85 5 31. 0 9. 4 

12 0153 -0.1 o.o 
F 0730 29.6 9.0 

1 357 3.9 1.2 
L92c 30.8 !1.4 

13 0228 -0.2 -0.1 
~a 0803 28.9 8,8 

1425 5,1 1.6 
1949 30.0 9.1 

14 0303 0.1 o.o 
Su 0839 27,8 8.5 

1453 6.4 2.0 
2017 28.9 8,8 

15 0340 0.8 0.2 
M 0921 26.5 8.1 

1531 7.9 2.4 
2052 27.4 8.4 

T1me Height 

Day 
11 1'1 ft 111 

16 0422 1.9 0.6 
Tu lOll 2~.2 7.7 

liilu .9.!> t.Y 
2143 25.6 7.8 

17 0510 3.0 0.9 
W 111B 24.3 7.4 

1713 10.8 3.3 
2251 24.1 7.3 

18 0608 3.8 1.2 
Th 1247 24.6 7.5 

1830 11.0 3.4 

19 0016 24.0 7.3 
f 072:.! 3.7 1.1 

1408 26.1 8.0 
2011 8.8 2.7 

20 0144 25.6 7.8 
Sa 0840 2.5 0.8 

1509 28.2 8.( 
2125 5.4 1.6 

21 0259 28.1 8.6 
Su 0949 1.0 0.3 

1557 30.2 9.2 
2228 2.2 0.7 

22 0400 30.4 9.3 
M 1050 -0.2 -0.1 

1640 31.8 9.7 
2324 -0.6 -0.2 

23 0453 32.0 9.8 
Tu 1140 -0.7 -0.2 

1719 33.0 10, 1 

24 Q014 -2.6 -0.8 
}/ 0543 32.7 10.0 

1223 -0.6 -0.2 
1756 33.7 10.3 

25 0101 -3.9 -1.2 
Th 0630 32.8 10.0 

1311 0.2 0.1 
1833 34.1 10.4 

26 014 5 -4.3 -1.3 
F 0716 32.4 9.9 

1352 1.4 0.4 
1910 34.0 10.4 

27 02:-. -3.8 -1.2 
Sa J!l03 31.6 9,b 

1431 3.1 0,9 
BStJ 33.0 10.1 

28 0308 -2.6 -0.8 
!lu 0850 30.4 9.3 

1511 5.1 l, 6 
2031 31.0 9 4 

29 0348 -0.7 -0.2 
. M 0940 28.8 8.8 

1551 7.3 2,2 
2116 28.2 8,6 

30 0428 1.5 0.5 
Tu 1038 27.1 8,3 

1638 9.5 2.9 
2212 25,2 7.7 

3! 0515 3,6 
w 114 .. 25.8 

175!:1 10.9 
2339 23.0 

1.1 
7.9 
., ' ...... 
7,0 

. 

'rable 4. 26 
ANCHORAGE, ALASKA, 1984 

Times and Heights of High and low Waters 

NOVEMBER 

Time Height 

Day 
h n 

1 0616 
Th D02 

193!:1 

ft 

5.3 
25.4 

9.8 

n 

1.6 
1.7 
3.0 

2 0107 22.4 6.8 
F 0730 5.1! l.!l 

~420 26.0 7.9 
2048 7.3 2.2 

3 0227 23.4 7.1 
Sa 0843 5.2 1.6 

1513 27.2 8.3 
2144 4.6 1.4 

4 0327 25.2 7.7 
Su 0944 4.1 1.2 

1557 28.2 8.6 
2229 2.4 0.7 

5 0~15 26.8 8.2 
M 1031 3.3 1.0 

1626 29.0 8.8 
2309 0.9 0.3 

ii 0455 28.0 8.5 
Tu 1113 3.0 0.9 

1655 29.7 9.1 
2348 o.o o.o 

7 0529 28.8 8.8 
w 1151 3.3 1.0 

1723 30.3 9.2 

8 0023 -0.5 -0.2 
Th 0604 29,2 8.9 

1228 3.9 1.2 
1754 30.7 9.4 

9 0056 -0.8 -0.2 
F 0637 29.4 !LO 

1301 4.1' 1.4 
1823 30.8 9.4 

10 0132 -1.0 -0.3 
Sa 0714 29.2 8.9 

1333 5.5 1.7 
1851 30.5 g,3 

11 0207 -0.9 -0.3 
Su 0751 28.7 8.7 

1402 6.3 1.9 
1920 29.8 9.1' 

12 0244 -0.5 -0.2 
M 0830 27.9 8,5 

1437 7.2 2.2 
1953 28.7 l:l.7 

13 0323 0.2 0.1 
Tu 0911 26.9 8.2 

1516 8.1 2.5 
2034 27.3 8.3 

14 ~404 1.1 0.3 
w 0:158 26,2 8.0 

1606 8,9 2.7 
212g 25,8 7.9 

15 0451 2.0 0.6 
Th 1057 25.8 7.9 

1705 9.3 2.8 
2236 24.8 7.6 

T1me Height 
Day 

h m 
16 0547 

F 1206 
1811:1 
2354 

ft 

2.8 
26.1 
8.7 

~4.7 

m 

0.9 
a.o 
2. 7 
7.5 

17 0654 3.1 0.9 
Sa 1322 27.3 8.3 

1947 6.4 2.0 

18 0117 25.7 7.8 
Su 0806 2.7 0.8 

1427 28.9 8.8 
2101 3.3 1.0 

19 0238 27.5 8.4 
M 0912 2.2 0.7 

1520 30.6 9.3 
2208 0.4 0.1 

20 0346 29.3 8.9 
Tu 1016 1.9 0.6 

1607 31.8 9. 7 
2306 -2.0 -0.6 

21 0444 30.6 9.3 
w 1114 1.9 0.6 

1650 32.6 9.9 
2357 -3.5 -1.1 

22 0536 31.2 9.5 
Th 120~ 2.3 0.7 

1729 33.1 10.1 

23 0045 -4.2 -1.3 
F ~624 ,31.3 9.5 

1251 2.9 0.9 
1807 33.2 10.1 

24 0129 -4.0 -1.2 
Sa 0708 31.G 9.4 

1333 3.8 1.2 
1846 32.7 10.0 

25 0210 -3.2 -1.0 
Su 0751 30.5 9.3 

1413 4.8 1.5 
1928 31.6 9.6 

26 0249 -1.9 -0.6 
M 0834 29,7 9.1 

1452 6.1 1.9 
2012 29.8 9.1 

27 0326 -0.3 -0.1 
Tu 0919 28.6 8.7 

1'>32 7.4 2.3 
2055 27.5 Q,4 

28 0401 1.3 0.4 
w 1005 27.5 8.4 

1614 8.6 2.6 
2148 25.1 7.7 

29 0443 3.0 0.9 
Th 1057 26.4 8.0 

1710 9.4 2.9 
2251 23.1 7.0 

30 0531 4.5 1.4 
F 1152 25.8 7.9 

1834 9.1 2.8 

* Source: NOAA, Tide Tables (1984) 

135 

* 
DECEMBER 

Time Height 
Day 

h n ft Ill 

1 0008 22.1 6.7 
Sa 0634 5.7 1.7 

1255 25.7 7.8 
1951 7.2 2.2 

2 0128 22.3 6.1:1 
su 0743 6.1 1.9 

1356 26.3 8.0 
2053 4.8 1.5 

3 0253 23.6 7.2 
M 0848 5.8 1.8 

1451 27.1 8.3 
2146 2.6 0.8 

4 0353 25.3 7.7 
Tu 0944 5.5 1.7 

1533 27.9 8.5 
2231 0.9 0.3 

5 o-::,7 26.6 8.1 
w 1034 5.4 1.6 

1613 28.6 8.7 
2316 -0.2 -0.1 

6 0514 27.6 8.4 
Th 1120 5.6 1.7 

1650 29.2 8.9 
2356 ~0.9 -0.3 

7 0551 28.2 8.6 
F 1200 5.9 1.8 

1724 29.7 9.1 

8 0035 -1.3 -0.4 
Sa 0626 28.6 ~.7 

1236 u. 2 l. 9 
1757 30.0 9.1 

9 0113 -1.5 -0.5 
Su 0704 28.7 8.7 

1312 6.4 2.0 
1t132 30.0 S.1 

10 0151 -1.5 -0.5 
M 0741 28,5 8.7 

1349 6.5 2.0 
1907 29.5 '9.0 

11 ~2J1 -1.3 -0.4 
Tu 0821 28.1 8.6 

1431 6.7 2.0 
1946 28.8 8.8 

12 0309 -0.9 -0.3 
w 0900 27.8 8.5 

1513 6.8 2,1 
2029 27.9 8.5 

13 0351 -0.3 -0.1 
Th 0942 27.6 8.4 

1601 6.8 2.1 
2127 26.9 8.2 

14 0435 0.4 0.1 
f 1031 27.6 8.4 

1.657 6.5 2,0 
2225 26.1 8.0 

15 0523 1.4 0,4 
Sa !128 27.9 8.5 

1803 5,6 1.7 
2333 25.6 7.8 

Time 

Day 
h Ill 

16 0623 
Su 1235 

1919 

Height 

ft r:l 

2.5 D.a 
28.5 8.7 
3.9 1.2 

17 0053 25.6 7.8 
M 0731 3.5 1.1 

1341 29.2 8.9 
2033 1.7 0.5 

1s 0224 26.4 8.0 
Tu 0840 4.1 1.2 

1443 30.0 9.1 
2146 -0.5 -0.2 

19 o339 21.a a.~ 
w 0949 4.5 1.4 

1536 30.7 9.4 
22b0 -2.2 -0.7 

20 0439 29.0 8.8 
Th 105~ 4.7 1.4 

16l6 31.1 9.5 
2343 -3.4 -1.0 

21 0533 29.7 9.1 
F 1148 4.7 1.4 

1711 31.3 g,5 

22 0032 -3.7 -1.1 
Sa 0618 2g,9 g,1 

1236 4.7 1.4 
1751 31.4 9.6 

23 0116 -3.3 -1.0 
Su 0701 2g,8 g,1 

1320 4.9 1~5 
1834 31.1 9.5 

24 0155 -2.5 -0.8 
M 0740 29.6 g,O 

1359 5.2 1.6 
1916 30.4 9.3 

25 0231 -1.4 -0.4 
Tu 0815 zg.2 8,Q 

1439 5.7 1.7 
1957 29.2 8.9 

26 0303 -0.4 -0.1 
~ 0852 28.7 8,7 

1513 6.1 1.9 
2039 27.6 8.4 

27 0335 0.7 0.2 
Th 0929 7S.l 8,6 

1550 6.5 2.0 
2i21 25.9 7.9 

28 0412 1.9 0.6 
F 1008 27.5 S.4 

1633 6.7 2.0 
2209 24.3 7.4 

29 0451 3,4 1.0 
Sa 1054 26.8 8.2 

1722 6.7 2.0 
2305 22.9 7,0 

30 0539 5.2 1.6 
su 1149 26.2 8,0 

1·1}27 6.2 1.9 

31 0018 22.1 6.7 
M 0643 7.0 2,1 

125l' 25.9 7,9 
1946 5.0 1.5 

T1me mer1dlan 150~ w. 0000 1s mldnlght 1200 11 n&on, 
helgllts are reterred to mean lower tow ~ate~ Whlch IS the 

chart datum of soundings. 
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Figure 4 .. 5 

Stag~ a-nd Discharge Data 
Cr-os..s Section at Rive\r- MHe 40 .. 0 

(D:eshka) 

Stage l Flaw 2: Veiocity3 Temperature 
Date Ft cfs Ft!sec °C 

09/05/84 69.00 25,600 
09/17/84 68.45 20, 100~ 2.9 
09/21/84 69.82 28,700 
10/03/84 68.25 1.8,00{} 3.2 6.6 
10/23/84 

"':2 
66.58 

10/30/84 7 69.55 Staged fee Cover~ed 

1. Elevations based on attimetetr' es.tab.J:i:shed datum on reba r = 75 feet. 
2. ;?o US&S prelim·inary esti;nates: ·frrom. S.t.:!:nsf!r,i.ne· gage site. 
3. S u rfa.ce velocity. 
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S.tage and D.isch;arge Data 
Cr.as.s Sec.tion River Mile 47.9 

UJelta l1sJands West) 

s.tage.l F.lowz Velocity3 Temperature 
D.ate Ft c:fs: Ft/ sec °C 

09/06/M· 
09/17/84 
09/24/$4 .. 
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100 ... 08 
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99 .. 51 
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20·, TQJU 
zo .... TOO 
TBrOOO 

5.2 

5.2 

Staged Top of Ice 

6.2 
0.4 

1 . 
2. 
3. 

IEIIevation.s based on altimeter ~iliished datum on rebar = 106 feet. 
US:GS p·r-eliminary estimates fr.-tJrrn S.trfil.shine gage site. 
St:J!trface vel'ocrty ~ 
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Figure 4. 7 

Stage and Discharge Data 
Cross Section River Mile 47.9 

(Delta Islands East) 

Stage 1 

Date Ft 

2 Flow 
cfs 

Velocity3 Temperature 
Ft/sec °C 

09/06/84 
09/17/84 
09/22/84 
10/03/84 
10/23/84 
11/03/84 
11/11/84 
11/13/84 

105. 15 
103.48 
104.10 
103.6 

102.93 
102.66 

7 1 103. 10 
t/" 104.89 

25,600 
20,100 
25,200 
18,000 

Staging 
lee Covered 

4.5 

4.8 6.0 
0.6 

1. Elevations based on altimeter datum established on spike on left bank 
tree= 115 feet. 
Rebar on right bank elevation = 108.15 feet. 

2. USGS preliminary estimates from Sunshine gage site. 
3. Surface velocity estimates. 

Inadequate data for stage/discharge curve 
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Stage and Discharge Data 
Cross Section River Mik 59.7 

( Kashwitna We;st) 

Stage 1 Flow 2 

cfs 
Velocity3 Temperature 

Date Ft Ft/sec °C 

09/06/84 147.37 25,600 6.0 
09/16/84 146.45 20,700 
09/25/84 146.41 19,200 
10/03/84 146.13 18,000 5.0 
10/23/84 145.46 
11/03/84 

0.7 
146.87 Ice Covered 

11/11/84 145.88 

1. 

2. 
3. 

Based on aJtimeter datum established on L. B. alcap elevations 
were surveyed off a rebar with computed elevation 153 feet. 
USGS preliminary estimates from Suns'1ine gage site. 
Surface velocity estimates. 
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Figure 4. 9 

Stage and Discharge Data 
Cross Section River Mile 59 a 7 

( Kashwitna East) 

Date 
Stage 

1 
Flow

2 
Velocity3 Temperature 

Ft cfs Ft/ sec °C 

09/06/84 
09/16/84 
09/25/84 
10/03/84 
10/23/84 
11/03/84 -z 

146.6 
145.75 
145.58 
145.42 
145. 17 
147.30 
145.52 

25,600 7.96 
20,700 
19,200 
18,000 5.68 

0.7 
Staged 

1. Based on altimeter datum established on alcap = 152 feet. 
2. USGS preliminary estimates from Sunshine gage site. 
3. Surface velocity estimates. 
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Stage and Discharge Data 
Cross Section River Mile 76.8 

(Montana Creek) 

Date 
Stage 

1 
Flow

2 
Velocity3 Temperature 

Ft cfs Ft/ sec °C 

D9/05/84 
09/16/84 
09/20/84 
10/03/84 
10/23/84 
11/03/84 
11/11/84 

11/19/84 

234.70 
233.37 
235.77 
233.42 
232.69 

-;. ~ 229.98 
238.31 

u." 237. 19 
/. 236,66 

25,600 8.3 
20,700 
31,200 
18,000 8.2 

Staged 
Ice Covered 

2.0 

0 

1. Based on datum established by altimeter on the left bank alcap = 242 
feet. 

2. USGS preliminary estimates from Sunshine gage site. 
3. Surface velocity. 
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Figure 4.11 

Stage and Discharge Data. 
Cross Section River Mile 84.6 

Stage 1 Flow2 
Velocity Temperatur·e 

Date Ft cfs Ft/sec oc 

06/14/84 266.60 69,900 
07/28/84 267.40 80,300 
08/15/84 264.88 46,000 
08/27/84 267.80 81,600 
09/05/84 263.20 25,700 
09/16/84 261.70 20,700 
09/20/84 ~ ... L 263.90 31,.200 
10/03/84 261.58 18,000 

1 . 
2. 

Water surface elevation referenced to project datum. 
USGS preliminary estimates from Sunshine gage site. 
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Figu.r.e. 4. 12 

Stag.e and [l'ischarge Data 
Cross Section River Mile 86.3 

St 1: 2 
Velocity .age· Flow 

Ft c.:f.s Ft/sec 

21.5. 70 69· 9@0 I .. 

276.87 80·,300 
274~61 4:6,,000 
216.08 8l,600 
272.87 25,700 
272.23 20,700 
271.90 20, 7@0 
271~69 l8,000 
273.66 

1. 
2. 

\\fcr.te-r surface elevation referer.rc.ed to p reject datum. 
Ust.;·s. pre-liminary estimates from. Sunshine gage site. 
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Date 

06/14/84 
07/28/84 
08/15/84 
08/27/84 
09/05/84 
09/16/84 
10/03/84 

Figure 4.13 

Stage and Discharge Data 
.Cross Section River Mile 87.8 

Stage 1 Flow2 Velocity 
Ft cfs Ft/sec 

282.40 69,900 
283.50 80,300 
280.60 46,000 
282.82 81,600 
279.20 25,700 
277.50 20,700 
276.33 18,000 

1 . 
2. 

Water surface elevation referenced to project datum. 
USGS preliminary estimates from Sunshine gage site. 
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Date 

06/14/84 
08/27/84 
09/05/84 
09/15/84 
09/16/84 
10/03/84 
11/19/84 

Figure 4.14 

Stage and Discharge Data 
Cross Section River Mile 90,,0 

Stage 1 Flow2 Velocity Temperature 
Ft cfs Ft/ sec °C 

294.93 
296.60 
294 .. 60 
293.70 
293.70 
293.27 
292.80 

69,900 
81,600 
25,700 
22,200 
20,700 
18,000 

1. 
2. 

Water surface elevation referenced to project datum. 
USGS preliminary estimates from Sunshine gage sit!~. 
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Figure 4.15 

Stage and Discharge Data 
Cross Section River Mile 91.7 

Stage 1 Flow2 
Velocity Temperature 

cfs Date Ft Ft/sec oc 

06/14/84 303.10 69,900 
07/28/84 304.12 80,300 
08/15/84 302.76 46,000 
09/05/84 302.22 25,700 
09/13/84 301.40 22,600 
09/16/84 301.34 20,700 
10/03/84 300.97 18,000 
11/19/84 301.41 

1. Water surface elevation referenced to project datum. 
2. USGS preliminary estimates from Sunshine gage site. 
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Date 

06/14/84 
07/28/84 
08/15/84 
09/05/84 
09/11/84 
09/16/84 
10/03/84 
11/19/84 

Figure 4.16 

Stage- and Discharge Data 
Cross Sec:tionl River Mile 93.3 

Stage 
1: Flow·2 Velocity 

Ft cfs Ft/sec 

313p00 69.:,.900! 
313.. 96 80·,,300 
311"67 46,000 
3!0.56 25., 700 
310 .20· 23,600 
309.99 20,700 
309.41 18.,000 
308.12 

1. 
2. 

Water surface elevation refere11c:::ed to project datum. 
USGS. preliminary estimates from Sunshine gage site . 
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Date 

09/16/84 
09/26/84 
10/03/84 

Figure 4.17 

Stage and Discharge Data 
Cross Section River Mile 95.9 

LRX - 0. 7 

Stage 1 Flow2 
Velocity 

Ft cfs Ft/sec 

323.69 20,700 
323.18 18,500 
322.81 18,000 

L 
2. 

Water surface elevation referenced to pr'oject datum. 
USGS preliminary estimates from Sunshine gage site. 

Inadequate data for stage/discharge curve 
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Date 

09/11/84 
09/16/84 
09/26/84 
10/03/84 

Figure 4. 18 

Stage and Discharge Data 
Cross Section River Mile 97. 1 

LRX - 1.0 

1 2 
Velccity Stage Flow 

Ft cfs Ftisec 

333.22 9,300 
332.89 8,200 
332.50 7,650 
332.30 7,700 

1. 
2. 

Water surface elevation referenced to project datum. 
USGS preliminary estimates from Gold Creek gage site. 

Inadequate data for st~ge/discharge curve 
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Date 

09/11/84 
09/16/84 
09/27/84 
10/03/84 

Figure 4. 19 

Stage and Discharge Data 
Cross Section River Mile 98.0 

LRX - 2.0 

Stage 1 Flow 2 
Velocity 

Ft cfs Ft/sec 

339.00 9,300 
338.40 8,200 
337.00 7,400 
337.26 7,700 

1. 
2. 

Water surface elevation referenced to project datum. 
USGS preliminary estimates from Gold Creek gage site. 

Inadequate data for stage/ discharge curve 
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****** 18 
'****' 19 
****** 20 
****** 21 
****** 22 
"***' 23 
****** 24 
'***U 25 

****** 26 
H*IH 27 

175 2B 
215 29 
140 30 
530 

NOTE: R 
.. Ef.:r~:r~.:~l.::-.. ·. HU. MII>ITY I~I:!:~)DINGB ARE UNI~ELJ:ABI...E t~.IHEN vn:NI> <,:.~I:'E.r.· .. D~:.~ AJ=>J- I l"'C('\ 1'1 

ONE MF. 11 R I) ER r.· · · " ::. -· ::.,.).:> "'AN . .~ .~ . -- ~ECOND. SUCH READINGS HAVE NOT BEEN INCLUD~D IN T 
O I~ M ON i H '-y N E AN F Cll~ R 1::: l.. AT IV E HUM :1: D I T Y ANn DE ~J P Cl IN T , . - . -- . l"l E D A J: L y 

.· 1 
j 

I 

: I 
} 

. I 



1 
11 

·a 

~ 

lJ 

~ 
·~ 

:n 
"-""• 

D1 

1 
~ 

J 
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MONTHLY SUMMARY FOR DENALI WEATHER STATION 
DATA TAKEN D~~ING ~~~eMber~ 1984 

RES. RES. AVG. 
HAX I tUN I MEAN WIND WIND WIND 

DAY TEHP. TEHP I TEHP I DIR. SPD' SPD I 

DEC C DEC C DEG C DEG H/S HIS 

HAX. HAX. 
GUST GUST P'VAL MEAN 
DIR. SPD. DIR. RH 
DEC H/S % 

i£AH 
DP PRECIP 

DEG C H" 

DAY 1 S 
SOLAR 
ENERGY DAY 
WH/SOH 

-·---------------------------------~~~~~---------------------------------------------------------
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
MONTH 

-6.9 
-i.S 
-3.7 
5.1 

.9 
-5.5 
-:).6 
-6.6 
-7.9 

-18.6 
-20.1 
-15.1 
-16.6 
-16.7 
-17.8 
-14~2 

-8.3 
-5.5 
-3.7 

-22.4 
-18.6 
-12.5 
-5.0 
-916 

-13.5 
-11.0 
-17.9 
-21.9 
-13.3 
-2.2 
2.6 
5.1 

-12.9 
-1416 
-10.9 
-4.8 
_., 3 

I I 

-12.2 
-13.5 
-8.5 

-22.3 
-30.5 
-2611 
-30.7 
-29.6 
-31.0 
-30.4 
-20.7 
-17.b. 
-8.9 

-22.0 
-28.3 
-27,1! 
-21.9 
-12.2 
-20.5 
-'l2 ., I. ,, 

-9.9 189 
-11.2 180 
-7.3 203 

.2 176 
-3.2 166 
.. 8.9 
-9.6 
-7.6 

-15.1 
-24.6 
-23.1 

354 
090 
015 
024 
171 
003 

-22.9 032 
-23.1 005 
-23.9 013 
-24.1 D95 
-17.5 075 
-13.0 196 
-7.2 *** 

-·12. 9 017 
-25.4 002 
-23.0 
-17.2 
-8.6 

-15.1 
-18,1 

-19.5 -15.3 

175 
183 
189 
016 
153 
023 
019 -33.0 -25.5 

-35.7 -28.8 151 
-25.9 -19.6 178 
-12.8 -7.5 164 
-5.6 -1.5 155 

-35.7 -15.2 129 

5. 0 
1.2 
2.3 
4.8 
4.3 
2.5 

.3 
2.1 
5,3 
.8 

1.2 
1.7 
1.6 
2.3 

.5 
..., 

ol. 

.4 
**** 
4.9 

.7 
'l 

'"" 
1.2 
2.0 
3.3 
1.4 
3.4 

.4 
1.4 
'l 'l 
'-•'-
6.7 
6.0 

.6 

5.0 
2.4 
2,9 

189 
193 
196 

5.6 226 
5.1 152 
2.b 347 
2.1 193 
3.4 348 
5.5 
1.9 
1.5 

I 

'j ') 

"''"" 

010 
175 
002 
047 

1.7 032 
3.1 029 
1.6 152 
1.3 175 
1.2 161 

**** *** 5.1 016 
1.4 358 
1.2 339 
1.7 
5.2 
3.6 
2.3 
3.6 
1.0 
'j ') 
'-1'-

3.3 
7.0 
6.9 
3.1 

169 
008 
011 
187 
015 
OOB 
167 
136 
159 
151 
226 

8.9 s 
8.9 s 
8.9 ssw 

B6 -to I 8 
B5 -13.0 
BB -8.0 

25.4 s 78 ~3.3 
15.9 SSE 86 -3.7 
7.0 N 85 -11.5 
9.9 NNE 89 
8.9 NNE 87 

12.7 NNE 62 
8.9 N 76 
3.8 H 7t 
6.3 NE 66 
6.3 N 13 
7.6 NNE 61 
7. 0 NNE 75 
6.3 s 81 
4.~ s 87 

**** 
11.4 
4.4 
5.7 
8.9 

14.0 
8.3 

*** 96 
NNE 53 
N 60 
s 73 

SSW BO 
s 88 

NNE 72 
s 81 

NNE 7b 

-10.2 
-9.3 

-17.6 
-26.3 
-26.8 
-26.4 
-26.5 
-29.0 
-24.2 
-.t9.2 
-15.1 
-7.9 

-19.9 
-30.7 
-25. 1 
-ts.a 
-18.9 
-18.4 
-19.3 
-18.0 

10.8 
8,9 
3.8 
8.9 

N 76 -27.0 
s 73 -30.6 

8.3 S 7B 
17.8 SSE 74 
19,7 SE 78 
25.4 NNE 71 

-22.4 
-10.4 
-4.2 

-17.6 

GUST VEL. AT MAX. GUST MINUS 2 INTERVALS 
GUST VEL, AT MAX, GUST MINUS 1 INTERVAL 
GUST VEL. AT MAX. GUST PLUS 1 INTERVAL 
GUST VEL. AT MAX. GUST PLUS 2 INTERVALS 

***k 
**** 
**** 
**** 
***' 
**** 
**** 
**** 
**** **** 
***' 
**** 
***' **** 
nn 
*1t** 
***' 
·lfl** 

**** **** 
**** 
**** 
**** 
**** 
***' ***·lf 
**** **** 
**** 
**** 
**** 
**** 
8 "?." 

I -..) 

1 245 
135 2 
138 3 
65 4 

115 5 
310 6 
135 7 
85 8 

105 9 
. 115 10 

185 11 
145 12 
ttl 13 
80 14 
95 15 

135 16 
101 17 
45 18 

115 19 
55 20 
40 21 
85 22 

lb5 23 
100 24 

91 25 
85 26 

231 27 
235 28 

45 29 
80 30 

148 31 
3800 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

[J 

l'l -..; 

[Jr 

l"""( 
• r 

NOTE: ~u-~~ATMI!TVEE~RHUMIDITY READINGS ARE UNRELIABLE WHEN WI~D SPEEDS ARE LESS THAN ~~~.· 
N~ ;::. .. PEl~ SECOND, SUCH r~EAI>INGB ~ .. U~VE: NOT BEEN INCLUDED l'N 'l'l-11 · (·-.r.~ MO).'TIII · :::- DAI 1... Y J~ ,, ._y MEAN FOR RELATIVE HUMIDIT) AND DEW POINT, 
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-~. MONTHLy Sl.l\'•tM(.~HY FOR \JJATANf.\ WE0TH;R STATION 
~ DATA TAKEN DURING SepteMber~ 198, 

MAX. MIN. 
DAY TEMP. 1EMP. 

nEG C DEG C 

HE~N 

iEi'lP. 
DEG C 

RES. 
WUlD 
DIR. 
DEG 

RES. 
~nm 

SPD~ 
MIS 

AVG. 
wnm 
SPD. 
H/5 

HAX, 
GUST 
DIR. 
DEG 

MHX. 
GUST P'VAL MEAN 
SPD. DIR~ RH 
H/S X 

.,. --~ ~ (""' •• I~ _.,. I 

HEAH 
DP 

DEG C 
PRECIP 

Hti 

DAY'S 
SQi_AR 
ENERGY DAY 
WH/SQK 

-----------------------------------------------------------------------------------------------------
1 
2 
3 
4 
5 
6 
7 
a 
9 

10 
11 
12 
13 
14 
15 
16 
1'7 
18 
19 
20 
21 
22 
23 
24 
25 
26 
'l7 ,_ 

28 
29 
30 

H~3 
1315 

') 0 l..,Q 

13.1 
1110 
11.9 
11.8 
i3.2 
1~.~ 
15.4 
14.4 
1215 
9.5 

13.1 
13.2 
13.9 
11.0 
7.7 
6.5 
8.5 
14.~ 
11.9 
lfi.2 
9.2 

I 0 I 1 
10.4 
11 .il 

• I • 

10.3 
9.4 

16.8 

.1 
0.6 

-1.6 
4.~ 

4.6 
4.5 
3.1 
-.3 
-.1 
.3 

-1 ' .... 
.8 

2.9 
3.3 
5.3 
-.1 

.4 
1.9 
o.u 
-.5 

-3.0 
-2.7 
-.3 
t.B 
? 6. ... 
.3 

-1.7 
-.2 
- 'J .~ .... 

7.2 
b.8 
~.6 

8.8 
9.3 
8.2 
7.~ 
6.5 
717 
7.9 
6.6 
6.7 
6.2 
B,2 

062 
056 
085 
092 
104 
094 
072 
063 
050 
069 
078 
117 
054 
071 

9.3 0:'6 
6.9 303 
5.i 
4.8 

5.7 
4.6 
5.0 
5.5 
b• ,\ 

I l 

5.4 

7.8 

305 
093 
087 
P~2 

.9 
2.1 
2.1 
l.b 
1.3 
1.6 
2.b 

.9 
1.1 
1.5 

.1 
2.1 
3.8 
3.6 

.8 
1.1 
.3 

1.2 
2.fi 

.7 
2.5 
2.~ 

2.9 
213 
.9 

L7 
3.6 
4.1 
5.6 

2.1 
1.8 
2.4 
2.2 
1.9 
L7 
2.1 

1.6 
1.7 
2.1 
1.7 
2.:3 
4.0 
4.1 
1.7 
2.0 
1.4 
1.8 
2.5 
1.6 
2.8 
2.7 
3.2 
2.5 
1.4 

MONTH 15.~ 
4.7 

-3.0 6.4 

05i 
070 
065 
065 
OM 
020 
077 
070 
668 
082 
069 1.8 

3.7 
4.3 
5.7 
2,5 

{~UST VEL. AT 
GUST VE! ... , 
f'' I It"•. 'l' 1) ~-·~ ,:J \,J ,.) . •, •• I 

GUST Vl;:.l_ I 

AT 
r=~T 

f.~T 

i1(.·,x, GUST 
Mf.~)( • G\J~)T 
1"\(.~X I GUBT 
MA~'<. GUST 

096 
332 
139 
084 
116 
0(,9 
136 
091 
077 
358 
103 
184 
075 
091 
on 
272 
219 
279 
118 
015 
013 
085 
078 
076 
066 
294 
11~ 

089 
075 
OBB 
075 

6.3 NNE 
8.3 NNE 
6.3 Nt 
7.0 E 
7.6 ESE 
5.7 ESE 
6.3 t 
8.9 E 
5.1 N 
7.b ENE 
6.3 ENE: 
7.b E 
5.7 Nt 

11.4 ENE 
9.9 t 
5.1 \1 
7~6 N 
7.6 E 
5.1 ESE 
7.0 N 
4.4 tl 
8.3 E 
8.3 ENE 

~a 

51 
47 
50 
55 
72 
69 
60 
53 
52 
53 
65 
74 
48 
59 
70 
79 
89 
8~ 

71 
b4 

51 
8.3 HE · 46 
5.7 ENE 63 
5.1 N 
7.0 E 
8.9 ENE 

12.1 ENt 
12.1 E 
12.1 Et!t: 

67 
67 
56 
75 
63 
62 

-4.5 
-3.6 
_A 0 

, J' 

-1.4 
C' 

,J 

2.4 
1.5 

-1.3 
-2.7 
-2.9 
-3.8 
-.2 
1.5 

-2.4 
1.3 

.7 
1.8 
2.5 

-1.3 
-3.8 
-':l 9 l..t 

-" A .... 
-4.7 
-.b 
-.5 

-2.7 
-2,9 

? 4 ... 
.4 

-1 ? .... 

M'.1'.Nl.IS. ~?. -N'fERV "-1 S I • •~ J, :'. h .. " 

M:l:t•HJS ·1 I~·~TEI~ VAL 
1:> 1.- LJ (,:.:; 'l I .. rr 1·- r.· lJ " I - l\ ::.:< H .• 

PLUS 2 INTERVALS 

0.0 
o.o 
0.0 
o.o 
0.0 
3.4 

.8 
0.6 

.6 
1.0 
0.0 
-2 

1.0 
o.n 
o.o 
0.0 
1.0 
6.2 
7.2 
8.2 
0.0 
o.o 
0.0 
o.o 
4.0 
o.u 
0.0 
0.0 
o.o 
o.o 

33,6 

8.3 
"10.8 
l "1 '4 
8.3 

****** 
****** 
****** 
****** 
****** 
****** 

·:t***** 
****** 

1 
2 
3 
4 
5 
b 
7 
8 
9 

****** 10 
****** 
****** 
****** 
****** 

11 
12 
13 
1'4 

****** 15 
****** 
****** 
****** 

16 
17 
18 

****** 19 
****** 20 
****** 21 
****** 22 
****** 23 
****** 24 
****** 25 
****** 26 
****** ?.7 
****** 28 
****** 29 
****** 30 
****** 

f~R E LESS THf.~N 
IN THE DAII ... Y 
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MONTHLY SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING October~ 1984 

RES. RES. 
MAX. MIN. HEAN WIND WIND 

DAY TEHP. TEMP' TEKP. DIR I SPD' 
DEC C DEC C DEC C DEC HIS 

AVC~ 

WIND 
SPD~ 
M/S 

MAX. 
GUST 
DIR~ 
DEG 

HAX. 
GUST pI VAL MEAN 
SPD I DlR I RH 
K/S % 

HEAN 
DP PRECIP 

DEC C "" 

DAY1S 
SOLAR 
ErtERCY DAY 
.lH/SQM 

------------------------------------------------------------------~--------------~~---------~---
t 
2 
3 
4 
5 
6 
7 
8 
9 

to 
.tl 

12 
13 
t4 
15. 
16 
17 
18 
19 
20 
21 
22 
~3 
24 
25 
26 
27 
28 
29 
30 
31 
HOHTH 

11.'7 
8.9 
B.3 
/,8 
6.2 
6.8 
7.2 
6.7 
3.4 
5.5 
5.2 
2.4 
4.2 

2.9 
,5 

-2.5 
-5.8 
-1.1 

.1 
-2.2 

.1 
-2~~ 
-5.0 
-4.5 
-1.9 
_., ? ...,._ 
-5.5 

.5 . -8.4 
2.0 
3.3 
~.2 
1.5 

-2.2 
3.2 
4.5 
1.2 
o.o 
-.7 

-2.0 
-1.1 
-4.5 
-8.3 

-5.0 
-11.1 
-7,6 
-6,6 
-?.5 
-2.2 

.3 
-5.3 

-1018 
-12.? 
-14.0 
-14.1 
-~4.3 
-tu.2 

6.8 076 
4.7 858 
2.9 062 
1.0 073 
2.5 069 
3.5 069 
2.5 067 
3.4 072 

.5 063 

.3 073 

.4 oat 

.3 271 

.5 138 
-2.7 051 
-410 291 
-t.S 070 
-3.9 064 
-1.7 077 
-2~6 075 
-4.9 075 

.5 075 
2.4 076 

-2.1 265 
-5.4 072 
-6.7 
-8.0 

05B 
069 

-7.b 077 
-9.4 074 

-12.3 

4.5 
2.0 
1.7 
2.9 
4.4 
3.7 
2,3 
2.1 

,'} 

2.3 
2.2 
1.4 
1.5 
1.9 

.5 
2.6 
2.~ 

3,6 
.8 

4.3 
5.7 
4.8 
2.5 
1.2 
1.8 
1.8 
1.3 
3.2 
3,4 

-9.4 -15.8 -12.6 
077 
07? 
074 
170 

4.6 
5.0 
2.4 

-4.6 
10.7 

-t 1.7 -8.2 
-16.2 -2.0 

Gl.H1T 
GUST 
GUST 
("'lJC"l' ·' ,,) 

VEL.. AT 
'JI::-1 A1' \ ... •n I 

~)EL. AT 
VEL... AT 

MAX, 
MAX. 
MAX. 
t1AX I 

4.7 092 
2.5 082 

10~2 EHE 62 -.2 **** 
6.3 NE 12 -.5 **** 

2.1 894 
3.0 090 
415 076 
3.9 069 
2.4 011 
3.3 072 
1.1 097 
2.5 085 
2.6 074 
t .s 261 
1.9 049 
2.C 047 
1.2 268 
2.8 049 
2.7 065 
3.8 077 
1.6 082 
4.4 082 
5.8 092 
5.0 0?6 
216 252 
1.6 032 
2.2 072 
1.9 086 
t. s e?g 
3.3 074 
3.6 083 
4.7 092 
5.0 070 
3.0 076 

6.3 E 74 
8~3 E 66 

11.5 ENE 63 
8.'7 EHE 68 
9.2 EHE 83 
8.3 ENE 90 
3~7 N 92 
7.4 E 83 
8.3 ENE 85 
6.0 w 89 
6.~ N 72 
6.0 ME 66 

5.1 "' 77 
7 .B ttE 74 
8.3 NE 56 
8.7 ENE 46 
6.0 E 59 
9.'7 ENE '18 

12.0 ENE 69 
12.4 ENE 75 
7.4 w 96 
5,5 NE 80 
6. 0 E 56 
5,5 ENE 60 
4.1 ENE 67 
?.2 ENE 65 
9.7 .E 53 

11.1 ENE 52 
11.0 ENE 62 
12.4 ENE 70 

-'l 9 I., a 

-5.3 
-3.5 
-1.7· 
-.0 
1.9 
-.6 

-2.8 
-2.2 
-1.3 
-4.5 
-7.9 
-.6.6 
-b.1 

-12.4 
-11.8 
-9.8 
-7.9 
-4.6 
-1.5 
-2.6 
-Q 6 I I 

-13.2 
-15.5 
-15.3 
-15.7 
-20.8 
-19.7 
-15.1 
-i', 1 

GUBT 
Gu~rr 

GUST 
GUST 

MTNUB 2 
MINUS 1 
l')ltJ<'' '1 . . .. ,:) 

'
:) Lttr.• ..... "') t:: 

I ~I TEl~ t) ALB 
tNTERVAL 
lNTEHVAL 
'l'l..ITE:r> I) (.~L C:l· . ~ I'· ., f\ \· 't .. \.. 

**** 
**** 
**** 
**** 
***' **** 
***' 
*'** 
**** 
**** 
**** **** 
**** 
**** 
***' 
**** 
***' **** 
**** 
**** **** 
**** 
*!f** 
**** 
**** 
**** 
**** 
**** 
~·*** 
**** 
s~ I 7 

1 0 I 1 
10,6 
9.7 

"**** 1 
****** 2 

*****' 3 
****** 4 

2336 5 
1235 6 
1035 1 

B85 B 
995 9 

t995 tn 
1540 11 
1325 12 
1941 13 
1380 14 
1165 15 
1868 16 
1551 17 
1365 tB 
925 19 
905 20 

1210 21 
620 22 
535 23 

1535 24 
1 1'15 25 
1125 26 
1075 27 
10'75 28 
t 035 29 
550 30 
895 31 

33266 

.. 

1 
I 
I 
I 

-I 
I 
I 
I 
I 
~ 
CJi 

u . 
l -

i 
n u l 

NOTE; RE~ATIVE HUMIDITY READINGS ARE UNREl-IABLE WH~N WIND SPEEDS APF l r~r Tl N 
O~~ ~ET~R PER SECOND. SUCH READINGS HAVE NOT BEEN INCLUDED I~.T~~~~AIIi~ 
OR t1DNTdl... Y MEAN FOR RELAT:t:\JE HUM:O>J:TY AND DEl~ POINT I I\ - ... 
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MONTHLY SUMMARY FOR W~tTANA l~EATI-IEI~ STATION 

i1l DA.TA TAKEN DURING No vei~IJer :- 1984 
~j 

RES. RES. AVG. MAX. ttAX. DAY'S ·n~t 

HAX. HIN. HEAN WIND WIND MIND GUST GUST p I VAL MEAtl HEAtl SOLAR ;l 
' i 

TEMPi TEHP. DIR. SPD. SFD. DIR. SPD, DIR. RH DP PRECIP ENERGY DAY 
~, 

DAV TEHP. 
DEG C DEG C DEG C DEG H/S tt/S DEC H/S ., DEG C MH t~H/SQH "' iJ ---------------------------~--~----------------------------------------~ .. ---------------------------lf 

L! 1 -1.5 -14.9 -8.2 085 2.B 2.9 080 7.4 E 65 -14.t **** 1001 1 
2 -5.9 -14.3 -10.1 091 2.0 2.2 099 5.5 E 55 -18.5 **** 925 2 

-14.2 -8.4 077 1.4 1.6 103 4.1 EtJE 54 -17.0 ***' 731 7 lq 3 -2.6 \J 

:J 4 -B.t -14.6 -11.4 059 1.2 1.5 031 .s t 1 HE 70 -15.5 **** 635 4 
5 -3.5 -9.2 -6.4 060 4.1 4.1 Obb 8.3 ENE 71 -10.0 **** 215 5 
b -2.0 -4.8 -3.4 059 1.3 1.7 072 6.4 ENE 78 -6.5 **** 220 6 '! 7 -3.3 -7.7 -5.5 021 .2 .8 097 3.2 w 98 -6.1 **** 115 7 ' il 

094 1.2 1.4 OBB -4.6 E 94 -6.7 **** 220 8 
, __ J 

B -3.4 -7.9 -5.7 
9 -6.6 -17.0 -11.8 042 1.5 1.8 085 4.6 ENE 33 -13.3 **** 515 9 

10 -12.8 -21.3 -17.1 044 1.6 2.0 107 4.6 N 83 -19.3 **** 560 10 .J 11 ~t6.8 -23.4 -20.1 oao 1.5 1.6 089 3.7 E 80 -23.7 ***' 551 11 L ... 

12 -15.9 -25.0 -20.5 082 2.0 2,2 105 5.5 E 71 -24.8 **** 570 12 
d 13 -13.5 -22.8 -18.2 078 3.7 3.8 072 9.7 E 66 -23.4 ***¥: 565 13 'r 14 -13.5 -20.7 -17.1 066 5.1 5.8 064 11.0 ENE 67 -22.1 **** 305 14 ~J 

15 -7.4 -13.3 -10.4 071 4.2 4.3 071 9.2 ENE 72 -!4.0 ***' 335 15 
16 -7.5 -14.3 -10.9 OB4 2.3 2.4 076 6.4 E 89 -11.6 ·~*** 395 16 J ·j 1? -10 a 3 • -16.3 -13.3 069 4.0 4.& 076 8.7 ENE 87 -14.2 **** 295 17 -; i 

18 -8.5 -14.9 -11.7 ~62 3.1 3.2 078 7.S ENE BS -12.4 **** 390 18 
19· -10.5 -16.2 -13.4 071 3.1 3.2 062 11.0 ENE 85 -15.6 ***~ 561 19 ~ i 20 .4 -12.0 -5.8 081 7.1 7.2 102. 14,3 E 83 -9.5 **** 110 20 ! u 

:J 21 1.3 -4.9 -1.8 034 .6 2.8 081 10.1 ~~N~! 93 -'l 3 **** 175 21 .... 
'J':I -4.6 -10,7 -7.7 004 1.2 1.3 001 3.7 ~l 89 -9.3 **** 360 22 
...... 

~J 
23 -?.6 -11.0 -9.3 017 .9 1.1 055 4.1 N 94 -10c6 **** 161 23 24 -9.6 -12.7 -11.2 349 ,/ .a 000 3.7 N 93 -12.9 **** 65 24 25 -12,6 -17.1 -14.9 061 .7 .a 103 2.3 NNE 91 -15.5 **** 105 25 

' ~ 
26 -17.8 -22.1 -20.0 087 1.4 1.4 091 4.1 E 84 -21.9 ·HH 180 26 

d 27 -12.1 -23.2 -17.7 086 2.5 2.5 079 11.0 E 83 -18,1 **:** 61 27 ,j 28 -11.7 -14,7 -13.2 069 4.5 4.6 060 8.3 ENE 82 -15.6 **** 120 28 29 10.4 -13.3 -1.5 074 3.3 077 -lt9 ' 3.5 7.4 ENE 81 **** 131 29 ' l 1 J 30 -8,3 -13.3 -10.B 082 2,0 2.1 065 6.9 E 83 -13.8 140 30 
j 

**** ! HOHTH 10.4 -25.0 -t1.2 070 2.3 2.6 102 14.3 ENE 79 -14.4 **•** 10705 l !~> 

J GUST VEL. Al MAX, GUST M :t:NU~1 2 INTERVAI...B 1 '') 0 • t.._ I 

GUST VEL, AT Mr-~x . GUBT MINUS 1 J:NTERVt~L 1 ~3. 4 GUST VEL, AT MAX. GUST PLUS 1 INTF''> \)AI 1 ';) 4 ... 1" , .. ~ .. GU(:'T \)FI AT MAX. GU~>T p Ll.J ~;) 2 '1: NTI:::R \J AI... S 11 J:" I 
,,) ., ..... . ,,:• 

~ NOTE: REI...ATIVI~: HUM:I:l>ITY R F.~Al> :r. NG~:~ AI~ I?: UN I~ 1:::1...:1: ABLE ~JHEN WIND c•p F F l> r.• AI~E I FC."C' THAN ONE METE:R PE~n ,,) •.• ... ,!'\ - ~,.o\.> SECONl>, SUCH Rf-2 A l) J: N G ~) HAVE NOT Ic~'E'N :r NCL.IJDI:::D IN THE DAILY 1r OR MONTHLY ...... 
,I MEAN FDI~ RELPtTIVI;: HLJMil>ITY ANI> DE~J PO :I: NT. J 
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J 
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·~ 
("""' I J I "T" ........ N ·y- ("""' 1:-~ M c; C) N ... :::- !;.. ••• •··• ... :,. ·" 

"I" . I ( . ..,. •• I"J • .,.. • 

~· (" ··· I , ... ("""' ·yo I~ T C"" p· I~ Cl ... T J::: C~ ·r (:~ I J C:~ ••• ")'"" J'-J .~ •··f Y l) ,,~ .) 1::. ••• ::. ••" • ~ """ .. ..... .. . ,_.,. -. 

MONT I-lLY SlH1Mr~R Y FOR l-JATANA \\lEt~ TI-lER STAT I ON 
DATA TAKEN DURING ~~~eMber~ 1984 

H~. HIN. 
DAY TEMP I TEMP • 

DEG C DF.G C 

MEAN 
TEMP I 

DEG C 

RES. 
WIND 
DIR. 
DEC 

RES. 
wnn> 
SPD. 
H/S 

AVC. 
WIND 
SPD. 
H/S 

HAX. 
GUST 
DIR. 
DEG 

MAX. 
GUST P'VAL HEAN 
SPD. DIR. RH 
HIS % 

MEAN 
DP PRECIP 

Df.C C Mti 

DAY'S 
SOLAR 
ENERGY DAY 
WH/SQH 

----------~-----------~------------------------------------------------~--:;,;--:;,;---7.2 050 3.6 3.7 050 6.4 HE 79 -10.2 **** 125 1 
2 -4.1 -8.7 -6.4 15' ~.4 4.5 059 7.8 NE 75 -10.3 **** 135 2 
3 -2.9 -4.9 -3.9 061 4.2 4.3 07~ 7.4 ENE 75 -7.9 **** !15 . 3 
4 0.0 -2..9 -1.5 D6B 4~8 4.9 089 11.0 ENE 75 -5.2 **** 1D5 ; 
5 -1.0 -6.7 ,.j,9 065 3,7 3~8 068 9~2 ENE BS -4.8 **** 125 
6 -6.7 -10.1 -8.4 069 1.0 1.1 072 2.8 E 87 -10.6 **** 126 & 
i -6.7 -9.5 -8.1 07D 1.5 1.7 076 6.~ ENE 88 -9.6 **** ui i 
8 -6 I 7 -9. '3 -8. G 27B 2 I 3 3 I 6 266 1 0 I 1 w 92 -9 I 3 :f*** 85 tl 
9 -9.~ -19.3 -14.4 J32 ~7 1.5 262 7.4 N 85 -16.2 **** 265 9 

10 -15.5 -20.6 -.18.'1 072 4.5 4.6 057 11.0 ENE 75 -20.9 **** 117 10 
11 ***** ***** •**** *** **** **** *** **** *** ** ***** **** ****** 11 
12 ***** ***** ***** *** **** **** *** **** *** ** ***** **** ****** 12 
13 -16.5 -21.6 -19.1 080 1.7 l.B 100 4.6 t 73 -22.7 **** 48 13 
14 -18.7 -24.5 -21.6 082 2.4 2.5 095 7.8 ENE 65 -26.9 **~* 222 14 

15 ***** '***** ***** *** **** **** *** **** *** ** ***** **** ****** 15 
16 ***** ***** ***** *** **** **** *** **** *** ** ***** **** ****** 16 
17 -7.9 -1L3 -9.6 115 .7 .9 . 094 3.2 ESE 93 -10.3 nu 13 17 
18 -4.0 -8~4 -6.2 097 .R .9 126 2.8 E 93 -7~1 *~** 50 18 
19 -3.1 -12.9 -a.o o7a 2.1 3.2 079 B.7 E 70 -13.8 **** 305 19 

20 ***** ***** ***** *** **** **** *** **** *** ** ***** **** ****** 20 
21 ***** ***** ***** *** **** **** *** **** *** ** ***** **** ****** 21 
22 ***** ***** ***** ~** **** **** *** **** *** ** ***** **** ****** 22 
23 ***** ***** ***** *** **** **** *** **** *** ** ***** **** ****** 23 
24 ***** ***** ***** *** **** **'** *** **** *** ** ***** **** *1E**** 24 
25 ***** ***** ***** *** **** **~·· *** **** *** ** ***iH• **** ****** 25 
26 ***** ***** ***** *** **** **** *** **** *** ** ***** **** ****** 26 
27 ***** ***** ***** *** **** **** *** **** *** ** ***** **** ****** 27 
cB h**** ***** ***** *** **** **** *** **~* *** ** ***** **** ****** 2e 
29 ~**** ***** ***** *** **** **** *** **** *** ** ***** **** ****** 29 
30 ***** ***** ***** *** **** **** *** **** *** ** ***** **** ****** 30 
31 ***** ***** ***** *** **** **** *** **** *** ** ***** **** ****'* 31 MONTH 0.0 -24.5 ~9.6 063 2.3 3.0 089 11,0 ENE BO -12.4 **** 1910 

GUST VEl .. t~T Mt~~X, GUf.1T MINUS 2 INTERVALS 
G lJ 8 T tJ E L I I~) T MAX I G lJ 8 T 11l NuB 1 :r NT E R v ?·I L 
GUBT VF..L., AT Mr~X. GUST Pl.. US l INTERlJc!.'JL 
GUST VEL, AT MAX. GUST PLUS 2 INTERVALS 

"10.1 
'10.6 
a.7 
;: (:) 
,,, 1 r 

I 
I 
I, 
I 
I 
I 
I 

0 

I ) 

i 
l 
! 

NOTE: RC)~I..ATJ:VE HUM:tD:r.TY RE'f.~DTNGS AHE: UNRE1 .. I!!1BLE: WHEN ~J:tND SPEEDS ARE LESS THc~N i' 
··~E METER PER SECOND, SUCH READINGS HAVE NOT BSEN INCLUDED IN THE DAILY ~ 

OR i·iONTI-II..Y Ml:::AN FCH~ r~E:L.rtTJ.tJI:z HUi'"tiDJ.TY AND DSW PCJINT, ~ 
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~ 
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aJ 
~' -· 

t~ . ' 
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L"TI'TUDit 

c\• 
~-

L ........... 

r 
JJ c 
~~ 
il 

J; 

i(~ 
t• 

" "jj 

r ,..,,u 

':i f~ 
' ' ~. ( 11,, 

·! vJi . ' 
! 

n 
~~ 

II;~ 

J1 
il 

Jj . 

q 

~ 

MAX, sz• 011 BELOW 

( 
MA)(.IIO"OftABOIII! 

MIN. ):;t• Oflt •!LI)W 

"'"· 0' 011 •orLow 

l 
I·! ,. 

Ji 

·~. 

OII:Onii:E O"'I'C fD••• fl') 
TOTAL •HIIMOfiTii 

·,; 

~ 
O!I'AIIT._,I<It I'!IOM fiOIIM~L 

"' 
'II:AIOI<~L TOTAl. 

OII'AI\TUIIot I'IIOM 140IIWAL 
l~ 
.t• 

J; 1: 1'"rl. 

D 
0 

~ 
c 

'-1"1 I - ;{;)... 
/0;}.~ 

b~ 

0 
0 

..3 
-+- 3 

U,S,I!ErA~TW!NT 01' COMWUCE STATIOW 
NATIONAL OC!:ANIC AUD ATMOS~l! .. IC ADMINISTffATIOH 

NATIONAL WEATHER II:'IV1CE 

"EATHI!:I'l 
OCCUAIIENCES 

I& 

TOTAL I' OR Tl<;t MO>IT>i IN. NU ... !ft Dl' DAYs~ I 
DEI'IIIITUAit I'RO .. NOIIMAL - ...;;;) ' ·;1 LJ IN, CLEAR (Se.o,_ 1>-JJ---------.!...-

GR!:ATES'l' IN 1• H!'l1, • ~) 011 Li.:_ ~QI'AI'ITLY CLOUDY (Sui• 4-1) ----..,..f..:..._ 
CLOUD 'I' (S .. I• •-I D) ------...!.1_\o:;:::._ 
llfi'TH O,Ot oNCk ~~~WORE PI'IECII", __ .,:/:.....;;.3:;..­
Wlltl o,IO IIICI< OR MORE I"RECII' ---.Jboz.._ 
WI'TH O.lo INCH 01'1 M~l!: PACCIP, ----"'~-

INQWI" 1\l,L, I Cit PE:LLI!TI 

TOT"L I'DR THI!: NOW~H---....:::~~---11<, 
Dllltl\ TEST Ill~- HAl 0 D!f· _ 

OREATt:ST' D!!"T"' ON D~DUNO_Q_ ON--= 

\~l 

WITH 1.00 lll'.:li OR MORI!. I"PI!CIP, ___ :~o0c;__ 

STIIIOLS USED IM COLUilM U ( 

l I • 1'00 

~ • 1'00 I'II!!DUCINQ VISIBILITY 
TO A MILE 0111 LEU 

~><TII:.!NO!III 

~ • tCit fOitLLit'TI 

$ •liAit.. 

S a OLA%E OR IIIIMit 
BL.OWI .. O OUST Dill 8LDW1NG 

1 • SAND ft!DUCIHO \IU't' TO t 
I MILil DR. LOU.i 

8 • .... DKE OR H"Zit 

'a aL.owr,_.o SNow 

Z•TDIIIIIADO 

lliiNtitli 

I· 
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I c 

(_ 

U.S. Dei'A.RTWEMT Of CCWWt:IICE STATION 
NATIONAL. OCEANIC AND ATMOSPHERIC AOMIHIST~ATION 

NATIONAL WEATHER .S&!:RVICC: 

MONTH 

f'RELIMIHARY LOCAL CUMA TOLOGICAL DATA 

LONGITUDE AOUfcO ELEVATION IHl 

10 1-d'l ·~ l_..d_~ - ~ .. ,..;. 0 "! -r 0 + IJ._j /b 0 ,3:0. /_'f /0 

f-u-¥-.. 1771='-:2 '*-:!-7-: 75" 3~-----!1----fllr~~ 7i..:q-::O~I:...:...' ...!....7~ Y3...u..::.O~-=.-::..p.I-;;S &.~;;-;::;;-~;;;:::-1f-=::-t--:;:-+M,____,_t--.=-----t---+-t-+--
~VQ 7"'-1 A7~ - - - - -- - -- ;) V , SIBLE ~J-------t--!---1~--1'-_:-;;;;; .._~4:.:.~,.,.;;.:_;.t..;, .. _u~,;.;:;.J "{~--'--.J--...1...-..L.----L----Z~-+,:::1-.:..~"•'AilUT :J!!110ftNt,C- ,..,._ .. -!"asc:- :J../ I -\ -- j 
·----~-~--~--------------------~~~~~~--~~~~-----~~~~~~~ TIMI'III4TUNI o.+.T.+. I'RIECII'ITATICN D4TA WU.TI!E" nwacu uu:o '" COLUioiJolla 1 
A\'CIIAGI: WOHTt!L.Y ----'Jo::..;:3::-''0....::r__ TOTAL ~O'" TMt: "'DfiTN /, 7 2' IN, NUW.EIO Of DAYS- I • fOO 

Or;"A!\TUIII: 1'1000. I!OIO,.AL + 2., L_ CII,.AIITUI'IIt ~11001 HO .... AL - • rr IN. Cl.l:•'" (Seol• ~)-----..:M:...::...::.,__ 
Hl!)ltt:ST5 'jf ON / Olll!.,TI!IT IN .u Hll,, I G.{, ON ...l:..L """TI.Y CLOUDY (Seolo 4-1J '!!t:1__ 

f' OH ____ ::1.::.!._ IHOWI'AL.L., ICE l'ltL.L.IITS CLOUDY peel• 1-10) -----LA'f~-LOWIUT 

t4UM8.R.U,. nAYS WlTH-

"'"x·;;·.o" •atLow ______ 2-;;..

0
_ 

.,.1\K,......-cll A•ova: -------:=:-::-
l'IH, U' Oil •IIL.Ow _____ _.::::Z.::_'f.l..-
MIN, 0" CIA •I: LOW ------...:0=:..,..._ 

HE .. TIIiG DI!DII=tE 01\YS (11100 U') 

tDT .. L. THIS WOHTH _____ rL.-:7=-o;::..._ 
Dl!f' .. OTUIIE I'IION NOIIMAL. ---,.-;:-7..,_2."=-­

II:AIOHAI,. TOTAL. ----.:.l_?<:-f7;-7Y-
0EPI\RTURI: ""01.1 H.OIIMAL. _ __,1'-'f""'-'/'-­

COOI.INO Ot:OIIEI! DI\YI (IIIN U') 

TOTAL. THII "'0'1TH _____ __;o;;___ 
DI'!I'AIOTU!IE "'liON HCRMAL ----':0?--­

SI!AIOHIIL, TOTAL, -'--~-!l_jr-­
Oa:OAf!TUIII: I'IIOM NOIIMAI. __ +-__.:3::;..__ 

•lf'Ditlllf-t 

TOT .. L. 1'011 THE MO'ITH 11 0 IN, WITH 0,01 I1<CH OR WORE I'RECIP, _ __.r~-
Df!I'!A.TUT IN 2& IIRl, ':2. • 0 ON :Z.J .!/ WITH ,Q,IO INCH 0'1 MORE "IIECI" __ .. r:.::--
GIOIIATUT DI:"TH 0'1 O'iiOUHD_L OH 2.1. 

1 

WI'TH O,lO I"Cii 011 NOfll'! PIII!:CI"·---'2:::::--

,.Rf.SS~11! o7.: 
1

" '"'H 1.00 INC'!i 011 .. 0111'! .... e:c .... __ ...;;;o;;..__ 
HIGI<UT n: .. •Liti/EL 2~9i IN, ON~ 
LOWEST 1~11-I.EVIIL IN, QH _L,_ 

MAXIMUM I'III!:CIP'ITATIOH 

At (Ninui .. J 10 Iii 

ltHDf.:Dt DATE 

TINE 

zo •• 

2 • I'OG IU~OUCI'IO 1/ISI.IL.ITY 
TO l WI'.E 010 LESS 

3 AThUHDIIII 

• ,. ICE ,.I:L.L.ItTS 

C a GLAZE 0'1 IOIWii: 
.L.OWIHG DUST OR •LOWING ID 

T" SAND I'IEDUCII!O VSIIY TO 
I "'ll.ltOA l.e:s' 

8 •SWOI<I!: OR N .. ZE 

e • •t..owtNG SNO'f' 

X•TOJqN~DO 

tao 120 ISO tao 

IUI'ERIEOCS WS f'OfOW 1'-4 11·7•1 WHICH SHOULD Dl!: U$1t0 UNTil. EKISTIHO ITOCIIII OEPLI!Tt:O, I 

otf U.S. G.I'.O, 19!l·S«·OOS lm4 REG.IItl 

- II ll..J' 
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.q 
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,j ( 

LATITUDE 

620 

MINI• "VEA .. 
MUM AGE 

/7,1 

IHIIlHEIT _ _w~~ON__,, ___ ~;t~O~-

!~OWU'T~--~-001--------=~~'=-

zy 
0 

TOTioL THIS MONTH ------.!/:..LS'-=2=· _.91:. 

Ot:PA .. TU"E !'"'OM NII"'"~L ---~-~-,:,_.,:1~0;,_ 
SEASONAl. TOTAL -------.::1:..:_9,...2 __ ?;.. 

OE"I\"TU"'E 1'11014 tjO~M/Ii. ___ __:.1.!3!!..1:.. 

OEOIUt~ DAYS (Bu•IJ•) 

0 TOTAI.THIIWONTH----------~-­

DE .... IITU~t: ~ROM IIDfiM"L ----~0.__ 
SUIDNAL TDTAI. j 

OI,.AIITUP.II: I'I'IOM HO"IIAL ___ ...J-..,:__:;3::;,__ 

U, S. DEPARTNtNT 0~ COJotlleiiC£ 
NA.TION-.L OCEANIC AHO AT .. OSPH£RIC AON1NI$TAATinN 

HATIONAL WI!A.THER SERVICE. 

MOiiTti 

VSCMO, TAI.DEftl, ALASD. 

WE~THER 

OC:CURRI!NC£$ 

16 17 

.... 

PlleCII'ITATIOit DATA 

TOTAl. .-010 TN It WO!'ITH 0, 'I 'I IN, IIU ... EI'I 01' DAYS-

SY.IIIOU USEO IH COLUotH 16 

DE,.AIOTURE .-no .. OID,.WAL - J, Y3 IH, CLEAR (Sui. ~J---------.!!!:,--
DPlCATE5T IN zo t<PI$, _ _;:•:.,::Z..=~Z,=- OH }f)•Z f """TLY CLOUDY f$«>1• 4-1) ----.:JII.~-

SHOW.-ALl., ICE PIEI.LETS CLOUDY (S<olo &-lO) 

T?TAL .-oR THE WOHTII 7, 2. IN, JIITW. 0.01 IIICH DR WD"'It P"'£Cip, ---.L--
OI .. <ATEST 111 z~ IIRI, /, i" ON~~~ •tTW. 0.10 INCH OR WOllE PRitCt"---..!.--

ORitATI<ST DE,.TH ON GROUND_£_ OH .J.E_ WITH Q,IO tNCH OR MORE "AECt!', ___ ,:::_ __ 

i' ''* ~OG 
2 • FOG "'£0UCINO VIIIIII.ITY 

.] TO I WILE OR LESS 
J • Tl!iU:o&OE.~ 

19 -4 .: ICE .. ltLLETS 

7 I • HAIL 

I 
G • CH .. A.Z£. 0" "IME-

0 8L0:¥1NO OUST DR ILOWI .. G 
7 :x SAND AEOUCitcG \IS!IY TO 

0 ) WILE 01'1 LESS 
a a ~OK!. OfoC HAZE 

9 ::: .L0¥UNQ SNOW 

!.=TORNADO 

f'RUW:i~O~A 
HIOHI!ST SEA-LI!IIEI. o. I 2.. '"· ON -li!r 
~OW EST n:"-LEVr;L 2. Y • Y, .. , a )I --•--

WITH 1,00 INCH 0"' NOR£ P"t:CtP.----l!:::.--

M.t.XUIUM PRECIPITATIOII 

Pllt~CIPtTAT.ON l 

~-~(~~<~h=·~·~~------+------~----4---4------r------t-----t-----i------r-----~----+------~----' £HOED· D .. T!: 

liME 

(f U. 5, G,t' .0. 19!1·56HXl8 1034 

rl 

.·I 

'1 
I 
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.J 

r • ,J 

t 
·~ 

J 

f, 
l 
~ 

fl. 
f 

j 

i 
;l 

~ 

~ 
( 

J 

9 
J 

' ' 

I k • -r, 
L 

II 
k'• t"!r' 

I 
t ·' 
h, 

p-~·--:· __ :·--------------------------------~U~.S.s.~D~EP-PA~RliT~~!;HT~OOr~~C:Co;~~EiRcaE1SsT.;A~T~IO~H--------~----------------------~~ ~r 

. - _.) 

WS f:'DRY f-6 f.IA.TfDNAL OCEANIC "'NO ATMOSPHERIC ADMfHISTRA'TION 

,,_.,.1 NATIONAL.WEATIU!:IOSERIIICE • WSCMO, !A~E'l'RA., ALASD ' ' 

PRELIMINARY LOCAL CLUIATOLOGICAL DATA J.. .. -O-tiT ..... H_D_E_C_Elm __ KR ______ r,;;YE;:-;A-;;w-1_9_8_b__ V; 
~L-A-TI-TU_D_E ______ 

62
--o---

18
---,--,.-;:-:LO:::N::GI::Tu::-;:o:;E------

1

-St')-o---06---r--,.T.R;;;:ou;;;:N;;;o-;;E;::;L.C;;II;;AT;;I;;;ON;-;l";;;-Hl 

3
hS FT.! STANDAU;~. ~ 

TEMPERATURE eF. PRECIPITATION fln.) flo 1--=--r_;;":.:;;lli:.=_D ___ +----.-;-j 
1--.....--!.:.:;::::::=.::r-.;;_,.-----t-'-="--r----'--f ~HOW, l£ 'ASTEST NIL" 

P<~~'in 

SUNSHINE .. 
~ 

% % 

DE• 
DEGREE DAYS 

D D•llo {B .. a 6.S•) 
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GLOSSARY OF ABBREVIATED TERMS 

ALCAP - 2" Aluminum Cap se on t a 5/8 11 

rebar with cross-section 
identification marking. 

ANGL PT - Angle point in horizontal alignment marked by an alcap. 

BRK -Break in slope 

E VEG - Edg\~ of vegetation 

GS - Ground shct on even slope 

POL -Point on line of horrzontal alignment 

LB -

RB-

L EOW, 

Left Bank 

Right Bank 

R EOW - Left or right edge of water surface 

RIV BOT -Elevation 1n submerged channel 

TOE - Base of a slope 

''OP - Top of a slope 

NOTE: All tabu Ia ted cross section data 

viewed looking downstream, with 

which begin on the right bank. 

begin at the left bank when 

the exception of CRX RM 9. 0 
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578 108.8 

POL 
~9S 108.5 

BRK 
60! 107.9 

BP.I< 
h4! 10:7. 0 BRI< 
660 109.6 

TOE 
·o-

. 
n. ·'> 110.5 

TOP 
712 108.7 

TOP 
74'5 108.8 

TOE 
805 )(1~.8 

Bl~l{ 

866 10fl.3 
Br~¥. 

892 G~-; 

9H 
)09,2 
109,6 TOE 

99?. 108.7 TOP 
·t Ofl7 1fl6.A 

TOP 
1042 105.7 TOE: 
'l 08f) 106.0 GS 
11!11 108.2 

TOE 
111 t lfl8,2 TOP 
11 <15 108,0 POL 
1192 107.0 

BRK 
1218 106,0 

BFH: 
1217 TOP 10-4.2 1256 103,6 

BIH: 
1273 BRK 
12R8 'l01.9 

J 0 4. "· 
BP.I•: 

1102 108,9 TOE 
13;:~'1 
1157 109,0 TOP 

lt:76 106.9 TOP 

1399 )06,3 BP.K 
TOE 

. 
1431 107.0 

'1483 J 05.1 BRK 

1531 10-4.8 
BRK 

1'560 JOA,9 POL&GS 
104 .. ?. L E'OW 

~'IV BOT 

- 1 -

.. ~()::~··~. ···~--··· ~--· ·--·~--~:-~--·-------: ,; ~{'~·-... . 

I 1585 fo4.:.:! RIV BOT 

j 160·4 1 OIL 7 RIV BOT 

l 1621 103.9 RIV BOT 

161}<1 103.6 . RIV l:tOT 

16f>R 102.8 RIV BOT 
1720 102.9 IHV BOT 

'1 7:''19 lil3.7 RIV BOT 
1760 104.7 R EOW 
179'1 10f>.O GS 

1836 'l 07 '4 BN: 
1876 106.9 llRK 
1908 107."3 BP.K 

197•' 106,3 HJE 
1989 108.2 TOP 
203'3 ') 08.5 POL & E VEG 
2'1 !):?) 109.8 TOE 
21 ') 6 112.6 BRK 
212? 113.5 TOP&E VEG 
•\::i2'1 .7 11 L 7 REBAR 
'1328 . 111.3 TOP 
.d---
•"''),")~ 107 .. 2 TOE 
'!:-56~ "1 08.3 BRK 
4366 )09.3 BRI< 
'117') 108.7 BHI\ 

4379 •J 08' 0 BRI{ 
4~9.1\ 1!)8."' TOE 
4403 109.8 TOP 
4428 110.3 BRI·~ 

4455 'J 09.2 TOP 
4467 108.'l TOE 

J il48R 107.3 TOE 
4!"!04 109.~ TOP 
4534 1.09. 1 TOP 
455!) 106.5 L EOW ] 4559 'I 04.5 RIV BOT 
.ll563 103.8 RIIJ BOT 
45Rl l03. 7 RIV BOT 
~ 106.5 I~ EOW ] 

459'1 '!'11.8 TOP 
4597 11'1.6 POL GS 
46;~4 I 12. 1 GS l 4709 111. f:l, ANG !:iT '1 
4723 '111.5 TOP 
4726 1013.8 L EOW 
4731 106.5 RIV FIOT ] 
47AA 104.0 RIV BOT 
4759 108.6 R EOW 
1)791 109' 'l GS ] 
480A 109.0 L EOW 
4Fl;:}";) "106. '.l RIV BOT 
4853 105.0 RIV BOT 
-'1886 10 I. 4 IUV rWT 
4905 99,1 R IV BiflT 
1!940 107.9 RIV BO'f 
<1980 )08.3 RIV BOT 
':) IJ '14 '1 0?. 8 IHI) BOT 
5028 106.7 RIV BOT 
5069 101.8 RI'J BOT 
5088 103.8 RIV BOT 
5105 . 1 07·. 3 RIV BOT 

- 2 -



~ 51 HI J09,:;i R EOW 
'JO 1. 1 R!V FHH 11197 

R Eat~ 
51'14 111.4 TOP 

'11.~1 0 102.5 
TOP 

'5119.3 111.8 REBr:1R 
11227 ·J 05.0 

ANGL PT2 

• 
t 8169.3 112. 4 R l:::t-t?)H 

'1128~. 6 "108. 0 8J76 J 11 . 2 TOP 
113lf2 1.07,8 GS H1B~ 105.7 L EOW 
'11411 :l 08.5 BRI< 8190 103.7 RIV BOT 
11•+~17 J07.2 BRK 

t I 
BRI< 

S::l15 1{)?.. t RIV BOT 
11509 108.2 8235 102.2 RIV BOT 
11555 106,8 I<RK B257 101. 0 RHJ BOT 
11604 "105. 8 BRK ~ 9277\ 100,5 RIV BOT 
"1J.6?.2 107.2 BRK 8?91 102.~ R!V BOT 
11662 "106. 7 BRK a:;n4 Jn3.~ RIV BOT 
1 "174fl J07.4 BRK h 13~09 1 O"L 3 RIV BOT 
11826 "108.8 TOP 8327 l05.b R EClW 
11840 105.2 TOE 8'3"50 106.8 BP.l( 
11900 10'5.4 GS h 84Je" 109.2 BRK 
'11953 ') 05,4 TOE F!J!75 108.8 TOP 
'11962 107.7 TOP s•~B2 107.3 TOE 
12[139 )07.6 GS 852.\ 10'5.7 TOE 
12112 106.5 Br~K . 

BRI~ 

~. 85'35 111.5 TOP 
12138 104.'5. 8512.8 '111.4 REB?lR 
12172 105,6 Bi~l< 

984~.8 J J.l. 9 REBr4R 
12178 !\13.4 BRI\ [;.{ 98•15 l1L4 TOP 
1.~199 10:-5.1 TOE ?8!."i? )08.7 TOE 
12208 110.8 TOP 

9871 10?.9 BRI( 
'12~20.2 111).3 ALCAP LRX RM 47.~ 

9897 J06,? BRK 
. l 

III 992i) 106.7 TOP 
~J~~ TF.R l p 1 O•L 3 L El1W L EOW ~· 

R EmJ 

?938 J 0'}, 0 
500 104. :i 9945 101.3 RIV BOT 
1531 0 ~ 9978 101.5 RIV BOT 
153'1 104.9 L EOW 

Hl0'13 102.4 IHV BOT 
1760 104.7 R EOW 

'10045 J0?..2 RIV BOT . 
0 4550 tb tOOB7 '!02. '1 IUV I!OT 

4550 J06.5 L EOW .] 
1014A Jn':'.q RIV BOT 

't586 106.e'i R EOVJ 
10174 103.3 ruv BOT 

47?.6 0 10!99 103.3 RIV BOT 
472b 108.8 L EOW 

. I 

~ 1020? 103.9 R EOVJ 
•175<? 1.08.6 I~ EOW 

10??.5 105.2 TOP 
48()4 0 10.'~97 105,5 GS 
oel804 109.0 L EOW lll 10370 ) 06.1 BRK 
5110 109.3 R EOW 

li. 1043! 105.3 G~; 

8185 0 
10473 J04.8 TOP 

8185 105.7 L EOW b 1fHIH 103.:-5 L EOW 
8327 105.6 R EOW 

10509 J02.7 RIV FIOT 
9938 0 

10517 102~8 RIV BOT 
9938 104.0 L EOW 

1 055rt J 0'1.9 RIV BOT 
10209 103,9 R EOW 

\)1 10573 102.8 RIV BOT 
10481 0 

[ 
1GC~7 J 03. '1 Rll.l BOT 

1048"1 '103,4 L EOW 
l0693 10 l. 8 RIV BOT 

11210 102.5 R EOW u 1 07:::.::; J00,9 RIV BOT 
ENit [.\F fl{·l Hl 107113 1(JQ,j P.IV I;~DT J.08(l? ?9.5 RIV BOT '10866 99.6 IHV BOT .t} 10°28 

<?9~4 RIV BOT 
l.l. 

11007 10 0. 'l RIV BOT 11065 99,7 RIV BOT [lJ 1 ·: 108 98.8 P.T.V BOT ll'J. 59 96,8 RIV BOT 11188 98.4 RIV BOT aJ 
- 3 - Jtj. 

h - 4 -
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SUSITNA HYDROGRAPHIC SURVEYS 
1 984 cross section LRX 47.9 
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PREPARED BY: 

S?~'f\VA ___ Jl DISTANCE FT 
PREPARED FOR: 
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SUSITNA JOINT VENTUR£ 

l=l&M CONSULTANTS, INC. 
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SUSITNA HYDROGRAPHIC SURVEYS 
1 984 cross section LAX 47.9 CONTINUED 
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R&M CONSULTANTS, INC. 
CNQJNtCftU ~COLOGib'tdl tiV.OJttlt.Q:;:o:&a:r.q fiUJ4·~·VOA2 

... 

SUSITNA H'lDROGRAPHIC SURVEYS 
1 9 8 4 cross section LRX 4 7. 9 CONTINUED 
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SUSITNA HYDROGRAPHIC SURVEYS 
1 9 8 4 cross section LRX 4-: .. _, CONTINUED 
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[}{J£00~& CJ §@£®©@ 
SUSITNA JOII'IT VENTURE 

~~,.........,.~-~ ..... ?_.,....-.-.. •• --'--;:;---...-----~~"'~.J: 
ecc •-"- .. ,., ~.~ -'<--

'" --"~ ---- ,..._ ,. 

' :;;.:::--



.1.).' .b 12741000 147~400 R EOW 
47 1'3041000 147.700 BRK 
18 1308.000 145.700 BRK 
49 "1'3[.'3.000 143.700 TO F.: ·v··.x. .. •:··•:,":-'i·x-**·.>:-r:w·'*··"l'*******·x-**•*-><~X.*·X·* C'P.DSS-SISCTIOi\1 Pt OT ·X'·X'*****·>..-*****·~·X·*·X'·X'·X'*·****'*****·X' 
50 '1334.000 146.100 TOP 
51 1344~000 149.400 F:Rl< SIJSTTNl~ i-lYDROr;rU~PHIC St.IRVEYS 
52 1449.000 14S.800 GS J98'l ern;;,;; f.ect:ion LRX 59,7 
5'3 •J 544 • (l 0 (l 147.800 BP.K 
5~ 1575,000 146.000 BR~: DAt~ of Survev: SEPTEMBER 25, 1984 
55 1626.00(1 '147.900 HRK 
56 1689,000 146.900 GS PO:ri·li· ..,:~·· "Y·· DF.:St:R:rPT:tON 57 1748.000 '!46.100 TO F.: ----... " --------- --------- 58 1756.000 150,400 TOP ----------------L 

59 1764.960 150.500 POL 
60 17139.000 1501300 TOP Cro~s ~Pction ct~1a• 
61 '1800.000 1491400 fiRK l o.ooo j ~2. 0 0 0 ,:,u~~'\P '-~x /Q""" $'"}. 7 Ll1 ·~ 180Jl.OOO 148.()00 TOE o ... 

';) 

12.000 'lt'i0.500 TOP 6;?; •J 8'35. 0 0 0 147.'300 TOP ~ ·J:•~ooo 146.300 TOE 64 '184.?..000 '145.200 TOE "~ 28.GOO 144.800 Bf~f 
6~i 18761000 '148.100 TOP 5 45 I 000 146,500 f{Rf{ 66 '1944. 000 147.700 GS 

6 5Y.OOfl 1'l5.o00 !.. EOW 67 2049.000 '148.300 TOP 
7 7L 000 14A,OOO RJV BOT 6B 2072.000 :l45' 1 0 0 1... Em~ 
8 94.000 138.600 IUV BOT 69 2085.000 144.100 RIV BOT c.? 1261000 1~7.200 RJ.V BOT 70 2!19.5,000 '144.300 RIV BOT 10 167.000 137.000 P. .1'.·1 BOT 71 2097.000 14ti.100 R F.:OW 
!) 2'15. (1 0 0 137.000 R:rV BOT -';) 2'110.000 1451400 GS I E'-.. l:! 2.S'l.OOO 138.300 lHV BOT 73 ?"12'3 I 0 0 0 '145. 60 0 1.. F.:OW 13 312.000 141.700 RJV BOT I 74 ~135.000 '145.000 RIV BOT 
14 ~50.000 139.700 P.H1 BOT -.,. 

2'150.000 145.600 R F.:OW I •·' 
15 378.000 139.300 R:rV BOT 7' 2177.000 146.700 GS .o to 422~000 1381400 RIV BOT 77 219R.OOO 146~300 ffRI< 
17 472.000 137,300 RIV BOT 78 2261 :}00 147.300 GS 
18 512.000 139.200 RIV :BOT -o 2354.000 149.100 GS I' 
19 545.000 1431400 RJ.V BOT 80 2LI~~·LOOO 148.300 BRI< 
20 557.000 145.100 RIV BOT 81 2ARO~OOO 149.'300 BRI< 
21 565.000 1,45. 600 R EOW 82 25·4·!. 000 148.700 GS 
2:! !197. 0 0 (J 147.800 BP.K 83 2586.t>OO 148.70() ANGL PT 2 
~- 649.00(1 1491600 84 261/!.000 145.000 TOE 

_,., 
BRI< 2-1 684.000 148.800 BRK r 

2661.000 144.200 f~RK 

::)l::' 

696.000 '147.500 BRK 86 2,S98.000 145.300 BRK 

t;;.;;;:J 

';)' 

7?.1. 000 148.200 87 2739.000 144.800 L F.:OW 

·-h 
TOE l 

2 .... :•31. 000 119~400 HRK 88 2762,0DO 143.500 RIV BOT 
':!8 736.000 1511.100 TOP 89 2796.000 143,300 RIV BOT 
29 736.990 15().500 ANGL PT 1 90 2842.000 143.000 RIV BOT I 
30 "'~1~000 150.400 TOP 91 2895.000 142.800 RIV BOT 
31 74A.ooo 147.300 TO F.: 92 2920.000 142.500 RIV BOT 
"':':i 

75fi. 000 . ~. 
148.800 TOP o- 29311000 144.800 R E:Ol~ 

33 
'~ 808,000 '148.100 GS 9·4 2944.001) '150.400 TOP I ::<4 847.000 146.800 BRK 95 2993.000 150.200 BRK 

."55 882.000 147.700 BRI< 9(-, 3023.000 151.300 BRI< 
36 934,000 148.000 Bl~i< (!) ..... 

3078.000 151.100 r;s 
37 

' I l 1004.00(1 ·Ha .1 oo fiR!< 98 312hl000 151.000 GS 
313 1058.000 149.900 BRK 99 ~'169,000 1501800 TOP 
-o ~. )098.000 149.600 TOP 100 3182,000 '148. 40 0 TOE: 
40 1117.0:10 

~ ·!7. 40 0 L EOW 1 0 j ~'195.(10(\ '14E1.700 TO F.: i 41 j127.00{l 1.<15.800 RJV BOT 102 320'1.000 151,500 TOP 
4~ 1138.000 'l44. 900 RIV !tOT 10~ '3219.790 151.300 POL 

_a-
115,1, 0 0 0 -~ 

145.400 RlV £JOT 104 3276.000 151.100 GS l 4.t} 1182.000 146.700 RIV BOT , 105 33261000 150.800 fiR!< 
45 '1231,000 146,900 RIV BOT 

H i 

-··~· ~-~~·"""- ,..,.. . ~ 
·-··-><·~· ~; .~=··~-·---...~.,. ... _,.~ ·---~-,~-',;--..-· 

\, 



166 51~0.000 143.600 . RIV BOT 

106 3398.000 149.700 TOP i67 ;5221.000 '!42.400 R!V BOT 
1tl7 3-Ht7. 0 0 ll 11\7.400 TO F.: 168 5248,000 143.100 RIV BOT 
108 343'! , 0 Oll 146.030 GS 169 5261.000 143.800 RIV BOT 
109 3470.000 "146.600 TOE 170 5269.000 146."100 I~ EOW 
"11 0 3477.000 149.800 TOI=l 171 5278.720 151.300 POL E VEG TOP 

1 111 3~:56. 000 150.700 GS :l72 5377.170 151.400 POL E VE~ TOP 

'112 3568.000 "150.800 BP.~: 173 5393.000 149.500 FlRK 
H3 ::\588.000 149.900 :BRK 174 5398.000 146.900 TOE 
114 3599.340 150.900 POL 17;') 5423 .. 000 145.500 P.RK 

115 3610.000 149.900 TOP 
•• '7. 5188.000 146.300 G5· t J l;) 

"1 '16 36!9.000 146.700 TOE 177 5574.000 "147,200 TOE 

1 117 ?)b<\0,(100 147.800 J11~K :178 5578.000 149.000 TOP 
'1'18 366?.000 146.100 L EOVJ 179 5591,650 150.000 TOP E VEG 
119 3681 ,(\00 143.700 IUV B01' 180 566~.000 150.200 TOP 

I j 20 369'1, 0 0 0 '1 42.30 0 HIV BOT 181 ~675.000 '147.2.00 TOE 
121 ::i'743. non 143,500 P.IV· .BOT 18'2 5714,000 150,700 TOP 
1~?. 3789.000 '1'13.000 Ril.-' BOT 183 5744.020 150.500 · ?'NGL PT 4 

l 123 ?'B3~.ooo '142' 90 0 RJ:V BOT :l8~ 5752.000 149.100 BRI< 
12·1 3889.000 140.000 R1.V BOT 18~ 5755.000 '146. 1 0 0 TDF-
125 39::0:7.000 138,600 R:tV 11Di 186 5824.000 •J 4·1. 30 0 BRI< 
126 1983.000 136.700 IUV BOT 187 ~R51 ,000 144.000 fiR I< 

f "127 AO:,o\1,000 l'37 ,100 RJ.V BOT :i88 5877.000 144,500 L EOW 
I 12R 4064.0!JO 139.800 RIV BOT 189 5898,000 143.500 RIV BOT 

1-..Q 4092.000 143.600 R:tV BOT 190 5929.000 143,000 RIV BOi ..... 
t 110 40n.i.OOO 146.100 R EDW 19} 5961.0110 142.700 RIV BOT 
1 131 ~~104.00(1 152.500 TOP '19'2 ::1978.000 143.800 P.IV BOT 

11~ 411'l.9"'ifi 1'53.100 Ai,JGL PT 3 1~3 59'95,000 '!43.200 RIV BOT 

l 
13';) 4172,000 '151. 900 TOP ~~9~ 6007.000 144,500 . R EOW 
13'~ 419',[,000 149.700 TOE: '! 95 6011.000 146,500 BRK 
135 4;:~o::;. 250 149.900 POL 196 6020.00!) 147.300 BRK 
136 4:~1FL 000 149,.000 TOP '! 97 . 6030.000 151.600 TOP 

l 
_..., 

4224.000 147.200 TO F. "iS'S 6048.890 152..300 ALCAP Lfl..Y. ~,Nl SCJ.? ~(! ..... / ,. 
17>8 4240.000 148.900 <· TOP 
139 4266.000 1.<18.300 TOP WatPr ~urfnc~ dat?: 

[,! 1 •! () 4276. 0 00 145,700 TOP 1 59.000 145.600 L FOW 
1 "~ .1 t}C:91.000 

. 2 565.000 145.600 Ul 144.50[) BRJ< R EOW 
u~ 

14~ '!311 ,000 14.S.400 TOE 3 '1117.000 0 .. o 0 0 

il 1-<~3 •1321 • {1 0 0 149.000 TOP 4 1117.000 147.400 L EOVJ 
144 4373,000 149.800 Bf~K 5 1274,000 147.400 R E"ClW ll 1•\5 4384.000 148.000 FIRK 6 2072..000 o.ooo 
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64 2653.000 
6~'; 2662.000 
66 2675.000 
6/' 2706.000 
68 27401000 
69 27ti6. 000 
70 2780.100 . 

Water surface data: 
1 4291000 ... , 

763.000 ,;:, 

3 13!)>6 I 0 0 0 
4 .1396. non 
5 1S'b4.000 
6 2675.000 
"'' 2675.000 I 

8 2/,'40. 000 

MJrJ 0,()()() 
MA>: 2'?801100 

'· 

274.SHO 
:~75' t:l () () 
~~75 ' () 0 0 
2/'7. 300 
276.900 
;!,!72 ,90 0 
273.900 
:273.80 () 
275.40.{) 
i277 I 60 0 
~277. 500 
276.600 
2'77. t 0 0 
i276.200 
272' !J(J 0 
271..400 
2'70 .(:,o o 
t.::71. 50 0 
276,000 
276.900 

271. (:)(I() 
27(!.000 

0~000 
273.500 
273,700 

0. 0 00 
271 .·100 
271,500 

262.300 
277' ' !:~ 0 0 

TClP 
J:o:H{ 
BRI( 
POL 1 
TOP 
TDE 
GS 
TDC 
Bl~l< 
TDP 
G~l 

GS 
c·r.· :'1'\:· 
TOP 
TOE 
L EOW 
R:r.v :tl(H 
R EOl•J 
TOP 
ALCAP LRX RM 86.3 

L :;;:0[,) 

lx cow 

L E:ow 
R I::OJ,.i 

L EOW 
R E: (J t,.,l 

Rll 

. 1 

. ' 

' 1 
I 

f 



I 

i 
' 

I 
'. 

~~ 

li 

u 
(l 

ll 

~ 

I 

I 

I 

I 

z 
0 -1-
< 
> 
w 
...1 
w 

.....__..,- >" •r• ,._,V~·~· 

SUSITNA HYDROGRAPHIC SURVE'(S 
1 9 8 4 cross section LAX 8 6.3 
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.. <;'50,000 
48 9'79.000 :!7'1 , :5 () 0 R EDt•) ' t 

~***************************** CWDSS-S~CTlON PL.OT ~********~******************** 4S1 1021.000 27El. ;1(1 0 GS 
:?.78.?00 r·~ 50 1085.000 :J·'t.t 

i RUS1TNA HYDROGRAPHIC SURV~YS 5'1. :1.169.000 2'7El, 80 0 1 [.II:' M. a:.:.• ~·, 11 B1 I 0 0 0 ;:.~~:12 . 3!) 0 TOP 1984 cross RRCtion LRX 8~.7 ;Jr~. 

57.~ 1232.900 282. Eltl tl ANG PT 3 
Dat~ of Surveu1 SEPrEMBER 16. 1984 54 1286.000 ~~82. 9 t) 0 GS 

13f.4.000 28'! I~~~)() G<' 55 ,;o ..... 
PO :tNT 56 t 4'1?·. on o 280./'00 TlJI:1 :... ''' ~ 'Y' DESCI~ IPT;,t:DN ~ :a ~ -"' . - . 

143T.noo 279 I ::?0 (J Tor. 
..... 

57 ----....... -------·· .. ~~ ---·- ... ·---...... ------~-- .... -_ ........... _ 
58 1474~00() ;.?.78.1 ()() C"··~ ."JW 

5S' 15t5~QOO 277.600 TOE 
CroRs sectlon deta: 60 1569.(10() 279.000 GS 

1 o.nno 290.b00 AI.Ct{)P LRX l·H1 !3?.'1 '-./3 61 1659.()00 279.900 GE: 
J 

2 :z. 0 0 I) ;:!90.700 f'OP 62 1742.()00 ~~=31 • 4 () 0 TOP 
3 16.!100 2B/'.100 BRI( 6~(1 1.804.000 28114(1() GS 
4 21.000 213:!.701) BRI< 64 1853.000 2811400 'Bf? I{ 
5 2t:l.(l00 2/'!3.000 TO I:: 6l~l 1949.000 2~10,1.00 G~~ 
6 291000 277.600 L I:::DW 66 2005.300 279.5oo POt. 3 
'7 36.000 2/'5.600 BOT 67 2044.000 2'i'8 . !:'1 0 () GS F 

8 46.000 27i' t 600 R EDl.J 68 i.~072~UOO ~.~'18. 60 0 TOP 
9 63. 0 0 0 279. ::o 0 GH 69 2082.(1{10 278.00(1 1.. EOt.J '1 0 1'!.3. 000 :.:~BO. 0 0 0 :l:H?I< 70 2097.000 27?./'00 I~IV x:.;oT 
11 1.41.000 2n.~. o o o HI..: I< 7'). 2114.000 2'78,()(1(! R Em! 12 15B~ {){)I) 277.000 L.W PT /2 212011100 277.600 L !::OW 1 ')! '! 8fl, 0 () () 277.900 .RR I< 73 2140.000 2'77' ()()() RlV BClT •-' 
14 207.000 ;:~:·!0,200 l'OE 74 ;:!156 . 0 IJ () :~?77.600 R l:ot•.l 15 222' 00 0 c~B5. 50 o TCIP 75 2178.000 278.f:l()(J TOP 16 228.000 i.?.(i6' 1 () () Bl:<l< ... , ... 2185.000 27::.:-'.4·00 L EfJW ,(;) 

'17 ~4tl. () (J () 2B5.900 Tot:' 77 2200.000 272.80() R :1 ~) BCIT 113 25:2.000 2:14.60 0 TOE 78 223f:L 000 ;;~68. '? {) () fH'J BOT 1<t 264.000 ~~83. 2() 0 TOF 7<J 22{:t7 . 0 0 () 266 .1:10 o RTV :OOT 20 28'!' 0 0 0 (.:!86 '2{) () TCJP 80 233111)()() ~~68' .':10 u RI\J l~:r:n 2'( 308.000 2fJ(..,,()()() BRI< 81 2379.()(}[) 269.ooo IUV BDT 22 360.000 ;:;:82 .6on Bl~l< 82 2434.000 270.1.00 R IV l:ltJT 23. 3B~-.. non 286.400 ANG PT ·t 8'l 2484,000 270. ~.o u RnJ E:CIT ... 
24 ~~8 1}. ll!)O ;~:~6. 4 () 0 TOP 134 2S38.000 269. ~:>I)() f~H! BOT l:)t. 

~98.000 28~~. hOO J;l~ I( 8'-' 25S'4. 0 0 0 271.000 R:t V BO'l' 
,_,J .... 
26 402.000 ;:!B:t .40('1 TIJE 86 2640.00() ~~74. 60 () RIV BIJT 2/ 41 1/. Oil 0 :?.78.400 LW PT 87 26BB.OOO 273.800 IUV I:H:l'T 2B 435.000 281 . :.~0 0 !rH I{ 88 2'721 ,I)()() ::~72' 190 0 IUV Y:{f}T 2 1i 466.000 2B:!!, f-, 0 0 J-H~I< 89 2726.00() 274.::.1(10 !HV BOT 30 4!:l~~l. 0 0 r) ~~8:5. () () 0 TDI::: 90 2733. 000 1!:77. r~O 0 I~ ED!tJ 31 'HlEI • !J 11 0 284. :1.o o HlP 91 27A4.000 280.400 TClE I .. J""l 49!:•.':i00 :·.~:34. ~j () 0 f-1NG PT :.~' 1"~2 2~~50.?00 283.600 ALCAP LRX RM 87~7 /U l '-'/:.. 

33 53:? .. 0 0 0 2£14, S' 0 0 f''''"' . 1 .'h:'i 34 5';':J. 0 G 0 :~84,600 I;E) Water surface data: 
I 3~J 60<;>, 0 00 2!3~, ' () {) 0 (''I'• 1 29.000 277.600 L t::ot.J ~ l .:1,:.> 36 6:38.60 0 213!71 • 4 0 () POL 1 2 46.000 27?.600 I~ E:C)W l 3'/ 67:?..00() ;28':5 I 70 0 f''C' 3 761100() 0 , 0 (I() u·,,,l 

I 
38 7~:!3. ':oO 0 2~l~i,()()() PDI .. 2 4 '/£;1,00() 2117. e;oo L 1:~ow :w ?411 • 0!10 :~!34 I BO (I TOP 5 !'J'79.000 27~'. ~0 (l I~ l:EOI~ 40 '7iJB.OOtl ;:~t3:l . ~) () 0 f.: r:? I< (:) ;~120. !l llO 1).000 4'.1 7f-.1. {1()(1 2Tl.!:r00 I. 1:.0 t~J .? 2H~O. ()()(I 27:1. 6 ()(I 1.. E:!:l~J I 4''} ?~'1 I 0{)0 r. 

:~:?5, I) 0 0 l·l J V :r.~DT 8 21 5!.~. (J 0 0 ~~~'?7 . () 0!) R C:: IH•J 4~'> 8!LL 000 ~~7::.~ I 
1,''() 0 1~ :1 v J~crr 9 218~·:J I 0 () l) O,()U(l if4 846. 01)0 ;:73' '.1. 0 0 IUV l:'HJT 10 2185,()00 277.400 L ~:::m,, 4'- 8ElS', 0 (l 0 t 

.. , 
~~74.80(} tn•,) BtlT 1 1 2733,()0() 277.400 R FOW 

. 
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SUSITNA HYDROGRAPHIC SURVEYS 
1 9 8 4 cross section LAX 8 7.7 

I I' I I I I I I I I I II I I I I I I' I I I I I I' I I. , ''I,,, 1 , , 111111 1a1 'I,, 1 ' '''I''''! •• 1 'I 1 • • I I I I I I I I I I I I I I I I I I '" 

t- I I I I I I I I I I' I I I I I I I I' I I I I I I I I' I I I I -
t- . 
t- ~ 

t- -
t- . 
:.g~ --
~ -- ----r- LB -1- -

r:tJc --f-'1, ~ 
-'· -r- ~ -1- -1- -t- . 

1- -
~ fb~ (1{\ ~ 

. 
~ -w 

z 
0 -.... 
< 

-r- v v m· . 
t-

RB ~ : t- ~ t-

~ 
.-t- ( -: 

1-
1- co~ L -~ f-'1;' ~ ~ ~ f\ ~ -

> 
w 
..J 
w 

~~r'v IV ; IV v -....... 

~ 
' . 

-r- -
I~ 

,.-- -- .--
~--7 :------- -·--------- -. - . 

~':> . -4\ -
I \ l/ ~ 

--
1- -1-- I 

r- ! 
1\ I 

. 
r- '\ ~ --['!,' j . 

·~ 
__...... 

1- i v "-../ . 
1-

-1-
1- -1-- -t- -
1- ~~ . 
~ -. 
1-
1- . 
1- . . . 
1-- ~ -r~~ ~~ 

~~ 0 0 0 \) 0 0 0 0 0 . _,,; I 
.~lttllttl ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ -1""1 -I _LLLl I 'l.-'. I I 11 ~'' I _LU_Lll'i'.ut,,,, ·~\,,!,,,, 1"..\tLitLLLI..,..u,I_LLll l'l-uJ.l....L••• 1').\ ' '''' ,I..,.'.Ltl.Lt..t• I'll~ '''''' 1i\ ''''''' l'lt'. • 1,,,, ~u L,u_.._· PREPARED BY: 

PREPARED FOR· 
I 

=:q~~'1 DISTANCE FT. c~~oo!Wl ~ IE~ffil~~@ 
SUSITNA JOINT VENTUR~ 

R&M CONSULTANTS,1 INC. 
I!.NCtNEECIS CI!CLOCISTS Pt...ANNE:DS SUt:II:VItVCftS 

_. ...... ._.-:-~~ ~--..,." _ _....__~-~, ..... ~-------~---... -~~ 
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46 129€1. 000 :~96. Jl(l 0 G.S 

47 1329.000 296.900 GS . 
48 1362.100 ~9:1 • 10 () POL 1 

•••••••••••••••••••••••••••••• CRD•R-SFCTtON PI OT . I 49 1371.000 297.000 TOP 

l 
. ' • ' ' . •h H -· • • H. ·X··\}~:·X,·X,·X,*•l-<*•X .. ~*'X·<X··X .. x-·~*·X,·)H~·**·X·-l< .. ~*·l<-~·* 

50 1375.0()1) 293.600 L EOhl 
SUSITNA HYDROGr~APHIC SURVEYS 

51 1383.000 291.500 IHV BOT 
1984 cross section LRX 90~6 . 

52 1392.001) 291.200 RIV BOT 
5:5 14121000 291.000 RJV BDT 

I Date of Suruev: SEPTEMBER 15~ 1984 
54 14301001) 2921300 RI'J HOT 

55 1443~DOO 293.600 R Eml POINT --.. ~x-' 'Y' DESCRJPTJON . - . . ,. .. 
56 146·9·1 0 0 0 294.400 P.RI< :.. ----- --------- ---------I 

____ .,. .. _________ 
·- .. 1546-~ooo 295.()00 GB 57 

58 1599.000 295~600 BRI< 

Cros~ ~ection data: 59 1631,000 29511(10 TOP 

I 1 o.ooo 60 1659.000 293.500 L r::mJ 
296.900 AI..CAP LRX RN 90.6 L8 293.000 L.W PT. 2 23.000 296.600 61 1670.000 TOP 2931500 r. t::mt 3 31.000 62 16791001) 
294~2110 TI1E . 294.700 fiR I< 4 :w~oon 295.300 63 17261000 

I Bl~l< 
64 176-4.000 293.500 L EOW 5 65.000 293.700. L E:Ol~ 

6 79.000 291.500 RHJ BOT 65 1800.000 292.700 LW PT 
\, . 293.500 R E:Ol<J 7 961000 284.500 RJt} EIOT 66 1835.000 

I 8 126.000 284~500 RJ.V BOT 67 18451000 294.500 TOP 
9 176.000 287~600 RIV BOT 68 1861.000 293.500 BRI(. 

10 22b.OOO 2!:17.601) RIO BOT 69 1899,000 294.700 GS 

I 11 .275. 000 290~500 rnv HOT 7'0 1933.0011 294 .1. 00 Bl~l< 
294~700 Bl~l< 

. l 
12 329.000 2'?11500 RI~J BOT 71 1958.000 

J 1'3 379~000 291.700 RIV BOT 72 1986.000 ~~92. 7 0 0 Bl~l( 

~. 
14 42:L ono 292.400 RIV HOT 73 20101000 294.300 BRK 
15 474.000 292~700 RJV BOT 74 2021~001) 293.800 GS 
16 503.000 2931600 R EOW 75 2031.000 292.700 BRI< 
17 540~000 2941500 GS 76 2081 .ooo 295.21)1) GS 

I 18 561.{)1)0 2951600 fiR I< ' '"'7 2'119.000 295. (:>() 0 TOP r I ' 

19 599.000 296.300 GS 78 2138,000 293~700 TOE 
20 6261000 295,100 TtJP . 79 2162.00(1 293,900 GS 

f 
21 631.()00 ~93130() L EOW 80 2188.000 293 ~l,f)O TllE 

. 22 6:~7.001) !90 I 60 I) RIIJ BOT 81 2202.000 294,600 l'OP 
23 675.000 290 .. 400 R1.t,J BOT r 82 2243~600 2~~4 I 80 I) POL 2 

i 
24 7211000 291~500 RH' BOT r 

B3 2285,()00 293.900 TOP 
25 738.000 291.200 Rl'V BOT 84 2297,1)01} 2921700 TIJE 
26 776.000 290.200 RIV BOT n . 85 2323,000 2921400 BRI< 
27 812.00() 291,200 RJ.V BOT f 86 2343.000 291 161)0 TOE 

I 28 823.000 2921600 RIO BOT 'I: 87 2350.000 294.000 TDP '' 29 8491000 2931200 RIV BOT l' 88 2409,000 295.0()0 BI~K 
30 872.001) 2931300 R EO~J 89 2479.000 294 I (100 GS 

I 
31 9()3,000 293.800 GS 1.:: L F:~OW 90 2590.000 2941200 TOP 
32 940,4)00 292.600 IHV HOT 0"' 26021000 292 I r~oo TOE' , J. 
33 98o .. noo 290110(1 RII,, BOT 

I 
92 26361000 2?1.200 GS 

34 1035.000 28911.00 RI!J B("JT 93 2(,80.000 292~100 ~ BRK 
I 35 1(180.000 ~:!H6 I ~100 RIV BOT 94 2717,000 :?.91 .400 TOE 

36 11101000 2<J0.800 RIV BOT 95 2751.000 292.400 TOP 37 1114~000 293,6()0 R Eot•l 96 2315.000 292.100 GS 

I 38 1117~000 29'7~200 TOP I 9'7 291~~~ 000 290.70() r;s 
39 1123.9{)0 ~:!9~. 90 0 ANG PT 1 98 2968.400 290171)1) POL 3 40 1132.000 2961(:,1)0 TOP 99 2995,1)00 289. f:!OO L Ef.l~J 

l 41 1135.000 295~700 TO I! 100 3013.01)0 288.800 IU 1·J 1~t1T 
J 42 1169. I) O·ll ~~95.t=!OO GS 101 3042.000 2B9. ·'\0 0 IHV lH1T i 43 12oa~noo 294.900 TO I~ I 102 30~'8.000 288~~101) R n.• r:l (:rf 44 12131000 296.61tf) TDP 103 3112.00() 288.1()0 RIV BOT l 45 12601000 297.20!1 GB 104 31611000 ~~B7, 200 RIV f.IOT 

105 3215. 000 287. fHlO RIV BOT . 
I 

.. ,.., ~ ·-.--.... -..,,~- ----~----···« -···~-· 



G 
li 
~ 

l 
~· 

fl' 
~~ 

q 

bl . 
p 

~I t' 

fil 
\l' 

~
I 

! 
I 

Rl 
~· ,.. .. 
II 
r ( 
' 

106 3;~:n. 0!111 

107 :.~319. 0 ()(I 
108 3367.01lll 
109 3406.00(1 
110 3442.000 
111 3483.000 
112 3500.000 
11~ 3507.000 
114 3516.400 

Water sur·P'"!ce ·clatat .. 
1 ·- . 6~L noo 
2 503.000 
3 631.000 
4 6:H. 000 
5 872. ono 
6 903.000 
7 903.000 
8 1114.000 
9 t3nL ooo 
10 1375.00'0 
11 1443.0(10 
12 1659.000 
13 1659.000 
14 1679.000 
15 1764.000 
16 1764.1)00 
17 1835.000 
18 i~'?95. 0 0 0 
19 299~j I 000 
20 3507.000 

. 
MIN O,OllO 
MAX 3516.400 

MaxiMUM 'X' scale : 1" = 502 
MaxiMUM 'Y' scale : 1" = 4 

•:!I"J~ • llfU P.LV 

284.800 RJ:t) ·'EIOT 
2J~i\.OOO RP.' FH1T 
279.60{1 RlV :BOT 
2?8,2.00 R l\..1 :B Q T 
284.500 RJV '£cOT 
287.700 RHI I!OT 
2!=)9,700 R EOt~ 
;~94. 000 ALCAP LR~ PM 90.6 !U3 

293.70fl 1.. ECIW 
293.601' R Eml 

0,000 
293.300 L t:::mJ 
293.300 R Eat.! 

o.nno 
293.600 L EO\tl 
293.600 R EOttl 

0,00(1 
293.60!) L t;:,:t\W 
293.600 R EOW 

0.000 
293.500 L EQI..J 
?.~l3,500 p F.ot.l 

o.noo 
?.~=>3 ,500 L EOJ..l 
~~93. 500 R EOW 

o.noo 
299.500 L EO\tJ 
289.700 

278. ~~.o o 
297.200 

(for 8,5 by 11 forMat) 
(for B.ti b!J 11 fol"l'li:lt) 

~· 
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~ N-la•.-,,.,#_.o•#,N<I'tl',._,._.~_._..,_.,,#f/'~•'<f';/'NN.,Oti"N#'""...,_."'"'""'~''•'oi'./'_.H.•<I'H-'-""''""#,,, •• _,_....,,., •• .,. •• _.,,._.,_.., ... ,,.,_ • .,., •• , ........ ....,,,,,.,.,, • ....,../'ol'<l',!/l ... .lo••Y•'' .... ' ... ,_._, .... , ••• , .... , .. _.,,, •• , ..... _.,.,•.-.,•,y 
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51 2(172.1)00 301191)11 GS - SW'TT~Jt"i H'(lW0GRtWHH' Sl.II''·'FY•:} I 52 211 :.; . Ill) ll Jl)f) ,I) (l 0 BRI{ 
1''1'•1 r~i'il'-''' ;<":)l:·lilll1 I.R'! "1,!1 53 2152.000 002.~~00 Iti<K 

~i4 2186.000 31)0.200 BRI< - l'.att> nr g,_,,tl~;·~•: SEPTJ:Mf:F.r. 17: 1 S'8Jl. 55 22531000 102.:Hl0 GS 
56 2353 , I) I) I) 302.900 Bl~l< ·nnn ' . ~ ·I" j 

DE~:~r~r· T i" T T n,: 
300.000 !IPK 

I 

57 2393,000 ----- ----~-----

______ .. ____ 
--·-..-- ......... - ... -~· .. ···- ... 

247:5.000 301.01)0 c;s 59 
59 2554.000 302.4fl0 GS 

~i'o~s sec-r:i on d.> til: 60 2618.000 31)1.600 TOP 
61 26401(100 2 1?B, 700 TO I:~ 

-~ 
n. o o;; l(l5,10Q AI.Cf';IJ I pv Pl·i q·1 I P t.../3 

62 2(:>60. 000 297.71)0 GS "'" 1ti.0(l() 30~), 1 Otl TOP 
63 2685,000 298,200 TC1E '3 19.tl00 29Q. 7 01J L F:QI,J 
64 2707 001) 300.200 TOP m; 34,/lllfl 2°'71.1700 RIV BOT 
65 280• I 0 0 () 3011:?.00 GS 6'!. 111) 0 ~!94."111(1 RIIJ BOT . 6b 29J .• 000 301,300 Bl~l{ 6 911,1)0('1 2°•1.51)0 RJ 11 rnn 
A7 3010.000 303.500 GS .... 11 s· I n no 295.400 P I\J BOT 
68 3105.900 304.100 POL Ia 14!3.1)00 2W~. 6110 RI'' Flf'lT 
69 3166.000 . 303.700 TOP 9 180.11110 2Q6,90fl RJ\.l BfJT 
70 3183,1)01) 302.?00 TO F.: 10 21(>,(100 29b.SOO PH1 flClT 

-11 2•17. 000 295.501) RIV B0T 71 3223.000 '301. 1:100 GS 
'72 3300.000 302.b00 GS 12 2:-'1.500 2oo. ::'nn H cnM l 

13 ~:?.7 6' 0 0 0 300.?00 TOP '73 3372.000 302.31)0 BPI< 
14 327,1lf!(i 31)1.20fl (!~~ 74 3428. 0 f) I) :.~?0. 7{) 0 GS 

~15 At8.fl(l(l 302.0110 f.ll-iK '75 3474.000 297.700 r.s 
16 •1B1.000 303,200 (7:~1 76 3490.001) 295.~)00 (:}8 
11 525,Jti)Q 305,2011 f.ipjt '77 3511.000 29'7.701} TOE 1Jt8 625. 11 no '304.50fl Fml' 78 3528.001) ::> 0 2 . llf)(l TOP 
19 ·6.:,7.00(i 305.300 G~; '?9 3571.000 302.400 TOE 
20 680,01)1) ~11").200 Bl~l< 80 35'73.1)00 304.9()1) TCJP 

bJ21 72:'. 0 I) 0 31)4,100 TOP 81 3576.900 305.1{10 Al·'G PT 1 
bl22 775.000 300.300 TflE: 82 3590.000 304.500 TOP 

23 81?.0()11 300.ll00 c::··· l 83 3592.0(10 30f.9(l0 TO!;. •·) 

- .:~4 859.fl(l(l 300.800 Tnr: 84 3630.000 301 .600 Iml< )12~j 884.00(1 3(i2. 900 TOP 85 3682.000 303.tJ00 GS !. ... 
r"27. 0 no 30~.5(lli GS 86 3753.01!0 303.t100 GS 2b 

27 9!)0,000 :302.40(1 BPK 87 3804.000 30{L 400 BHI< '' 2~1 9 7 1, J11)0 301..400 L EObl 88 3842.000 2~~'.500 fiR I< L429 100°.ono 301,'100 Rit) BOT 89 3891.000 30t.t500 r;s 30 1 os~;. tl!l n :-;or;. ~"'ion RIV !-tOT 90 3990.1)()() . :.-503.3()(1 c;s -. 31 1087.00() 299.60(} PIV BOT 91 4086. (100 300.5110 r;s -<:> 1tn:?.noo 2Q9,200 f-~IV BOT 92 4210.000 i~9?. 70 0 Bl~l< 
~ ....... 
33 1150.000 29~7.500 RJ:V BOT 93 4309,(100 29H.7Il0 ('"' :;:) _34 !1R"'.f)OO 2P5. ''inn PJ.V BOT Q4 431?9,1)00 2~'?.b01) BRK r ·3~ 1237.1l0fl 2~J'3 I :}0 0 I~JtJ BOT 95 4446.000 302.400 BI~K 

'I 
L. 36 1 ~?I). fl (10 201,'100 f~:C\1 BOT 96 4532.1)00 002.31)() Gr> 37 1345.000 291.101) PJ'I.) BOT 9'J :11594.01}0 302,100 BRK li '38 1~Qfl flf)f) 290.301} IU 1,t BOT 98 4657. 0 I) I) :::HH • 20 0 I:RI< L!.. 39 144:.!.000 290. 80(1 RT.!J Bf.lT ?9 471~).(11)() 303.~.:Wll BI~K 40 1.493 ,1}00 204, flflO RJV HOT tOO 4753.400 30~.100 POL. 2 ~41 15:~4, o £i o 298.41lfl RI'J B!H 1 () 1 48(12,000 302,!:>(10 Gn 42 1554.1101) 299.81lO F! Il-.1 fl DT 102 4835 ,1)1)0 303,100 TOP 43 1575. () 00 ~01.60Il R EOW 103 486:"j. 0 () 0 300.800 TOE 44 1721.00(1 ~001401) GS 104 4892.1)00 ~01 .61)0 F:RI! (4:.i 179::'.1lflll 3 n:~. 7 o tl TOP 1 () ~5 4 9')::-s I (l(ltl 301.GOO t~S 4<· HllliJ.Illlll '3!11 .401) 1·nc 106 5026.1l0ll 3fl::· '-41) I} nF!f( -17 183,9,(100 301 .• (l 0 {l T0E 1 Q~:? 51)~'1.1100 :o~.tJon I'''' 

"' l l48 10?0 .01)0 302.800 TOP 10fJ 513t.nort 302 .81)(1 f!PK 'l 
,' 40 1.94°.000 003. :w 0 G''' 109 fi169. ooo· . '· ;;nt. ~'no G:-:! . :t·' 50 2007.000 302.800 HRK 110 5204,000 30iL4QQ TOP .J 

l - • '1 



l- 111 
112 
113 

~-
114 
115 
111· 

til 11'7 
118 
119 
120 

Ill 1:-~1 
122 
123 

lit 124 
jo:l""' .... w 
126 

111 
127 
128 
129 
130 

ill 131 
13:-> 
133 l- 1:~4 
135 
136 
137 i- 138 
139 
140 

rl- 141 
142 
143 

l~ 
144 
145 
14f. 
147 

l~ 148' 
149 
150 

il 1 :0:·1 
152 
153 

,~1 
154 
1~i'5 
1 ::.;~, 
15'7 

l~ 158 
15~J 

160 

.~. 
161 
162 
163 

.[1 
164 
165 
166 
167 

i1 168 
169 
170 

~ 

521:~, 0 O(l 3111, 1 n I! TDE. 
5~.) 1.1 . n no ~:(1(1, Ill) (I f"t~ 

·~· 529LJ. on n 2<.;w, 100 TOE" 530:).000 300 ,'?01) TQP 5:?·4 ''j • 0 0 II 31)1,(ll)!l BPI< 
5:?~~-'. (1 n n :·:nt .o 1111 t:;s 
ft4Sl;?, ll II (l 1fl0.81lll TOP 54fi4,(J(l0 '29?.6011 TOF; 
5516.000 il99.100 Tnt· 
5527,1)(10 .31)0.9011 TOP 5!"i6'?, 0 0 II 3f}1 .21111 t.WI< 
5593.000 302.301) HI~ t< 
56·1:~.000 302.100 r.<·• •·. 56f19. 00 0 301.200 BRI< 
57Zll,ll01l 301'1,(1(10 r~r~ 

JO 
!5785. 0 0 0 300.POO GS 
58~i0. 0 0 0 29 1:,\.11)fJ Ill~ I< 
5903.001) :·'11(1 • 0 (I fl TClF' 
5957.nou 298.7011 F:P.t< 1,1) 06' f) 011 :-)~?, 4o n L F:Dhl 
6(1"31.0'011 20,4),(ll)il PJ 1) J>OT 
hflll:-;. I) I) 0 2°4.blll) R J 1,! HrlT 
60:'4. non 297. ~~on R row 6102.000 01l·~.;;~nn TOP 
6138.400 304.~00 POL ~ 6173.00(1 30~.701) ror· 
MB2. 0 n n 3(l•t. 900 TOE 
61?4,nnn 301.~'00 rnr. 
f,~l f)\ • (11) (l 30:L51l!l TOP 
623~.000 303.1)1!0 GS 
6281.000 303.10n GB 631£>,1)00 303.100 BRI{ 
6334.00(1 302.600 BRI< 
6354.0/lfJ ~02.300 TOF 
63lJ 1 . (l (i () 3(13,80(1 TOP 6::-Jar.> ,non 303.!)1)1) ('''"' 'J ~·, 

h421.0011 3 0~~ • 2·0 (l BRit 
644:1,1ll)() 307 '~~()(l Bl~ft 
6452 .lJO 0 303.600 POL 4 
641'2.0{)0 :~02.500 BP.I{ 6510,0()0 301.000 BRI< 655l, . ,, {l {l 301.71)0 GS 
6610.000 301.100 BI~K 
6651.000 299,500 GS t,r.,qn. n n n 29P., 4fl n ns 
b71':l,{)QI) :_:~~:--;•. 8(1 n L EOlt.l 
67'78.000 ::.)97 .~00 RTV IlOT 
/)813. 01)0 ;~c,.., , o on RI'.l BnT 
6n11 ~· • n no ::!96,41)(1 PJ') BOT 
68~'0 ,1)01) 2S'5.'?0(l R IV T:<IJT 
6~187. () fJ 0 295. 40fl IH\) 'fiOT 6902.000 ::.s-~· I 1?0 (l I~ EQl~ 6915.000 302.300 TOP 
(.,';)t>~~. non 301.1.>00 f..,P 

·~ ·- l 71111.001) 3011. 70(l TI1P 71l4i!. fill {l ??o,~~nn L r::Cll•l 7061,(l0{l 29fl,l)l)() RI 1J BIJT 7093,1)00 29°,41)0 P. t::r11~ 71!17,nno 30ll,61l(l HlE 711£'.000 ~)01.600 TI1P 

171 713-1.000 303.700 HPI< 17.2 715'3.000 ~)03,()()1) (.~ E~ 
173 71B~~. 000 30=3.100 GS 174 7279.500 3"14.300 ALCAP LRX RM 91,9 . 

Water sur~Ace da~a: 
1 1.9,000 299.700 L EOIJ 2 271.500 299.700 R EOt.l 3 971.000 o.tioo 4 971.000 301.400 L I::Ot.U 5 1575.000 301.600 P EDt•! 6 261 a. I} 11 o 0.000 7 2618.000 300.000 AP P f1Y f. F: f) hi B 2701).000 301l,I)OO .• 

APROX P IO::JJht 9 6006.000 0.001) 1 0 6006.01)0 297.400 L I?.Dhl 11 60~74,000_ 297,400 I~ EOI~ 12 6739.000 f),flOO 13 6739.000 297.800 L EDt.! 14 6902.000 29?,t>OO P. EOl·l 15 7044.000 o.oon 16 7044.000 2'?9,400 L 1:~nr.r 17 71l9Z.ooo 299,400 I~ EO!·) 

MIN o.oon 290.300 MAX 7279,500 305.300 

-[ __ -- ·- -·-· -- ---.~---·-~- -· -·--·-----~--.--~-·~~~ 
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51 2058.100 314.300 ANC.: PT 1 i 
52 2097.000 ,;13.900 GS ·:u. · J. ·;-~Jt, ;·f'(l)t(~·lf;f~.~~p ! .. 1 l~f:; :-~Lt:."' Jr. ·l··: 

314.200 GC'' 53 2182' 0 0 0 '·' 
:r-•1~:;; ;;!?r'~"t~Jn I.~Y '!'" .. !. 

54 2266.000. 314,.':~00 GS 
313.700 G"' 

a o::-c.• 2396.000 ;.J 

L'.,.·n;;. wf :·~!ltVP.IIl SCPT£i''i:ft::·· :11 1·f.h~~~ 
\J~I 

56 2534.600 ~14.500 ANG PT 2 ~\I,. 

nu:H.!I\> .l'PT"':nP 57 2542.000 314.[:l00 TOP 

+ -i.:. 
I 

311.000 TOE t ----- --·· . * .. ----' -·--- ........ -.~ .... --·-·· , ...... !:i8 2589.000 
59 ... ,, 2610·, 000 310.500 GS ~ --- .. 2636'. 000 311.100 TIJC - 60 

314.100 TOP 
Cross sect1d~ ~ata: 

... 
61 2644.000 ~ 1 . n.ooo '# 

~ :' .~. ~-·. ·M <;'~. 1 t .. :s 
62 2667.000 315.800 Br~l< 

. i 
~ 8.01)0 ;;1:~.500 

63 2687.000 3t4.?00 TOP 

;.., 

2692.000 311.400 TOE 
3 14.1)01) :H}~.,.'l(lll l rot,, 64 j; 4 21.000 3()/;. 30 0 UJ I'T 65 2721.000 311.500 GS 

~ 5 34.000 307 '~'50 0 L 1::0\o.l 66 2761j',QOO 312.000 GG 6 72.000 307.~>oo RJt' BOT 6'7 2799.000 311.100 B!-<1{ 
.., 

97.00() 307. !:lo o TDC 68 2842,(100 311.000 GS 

,, , 
), a 103,fl00 ~08.100 TOP 

69 2885.000 311.000 GS 
? 112.000 300.00tl TOt::. 70 2904.000 .~11 '60 0 TOC 
10 12~. 0 Q I) :.?:0':',000 f''" 

7t 2912 .. 000 313.000 TOP 
:.t-_1 

~ 11 1'}9.000 308.100 Tl]E' 
7r.> 2937 .. 200 31:~.900 POL 1 
... 1? 1'70.000 ;Jlj,;:>OO TOf' >-J7 2958.(100 313,500 TOP 
f .... 1?. 2"'4. 000 111. ·'1 (10 r."' 
74 29611,()00 310.200 L E0\..1 

~~ .... 
tt 14 32~.1)00 311 '~~ () 0 GS 

75 2987.000 308.800 IUlJ E:OT 
~ 1'" ·1hU. o nn 312.1.00 r.<"' 

76 300'?,000 308.000 1\!'v' BOT 

-.1 
!,..1·.1 

16 . :,1-;.ono :H 1 .~'0 0 ror• 
77 3045.000 307.000 RIV BOT 

1? 547:.000 30/,,Pft(l I. F0\1.1 
78 3090,000 307.900. R!'.,J BOT 

fi 18 565.00D 004.'}00 RIV BOT 
79 3145,000 309.700 RlV BOT 

~ 

19 607.000 '30i)., 00!) R:rV BOT 
80 3477,000 ;306.900 RIV BOT 

20 626.001) 305.300 RHJ BOT 
81. 32g"',OOO 30C;.l'500 RIV BCJT 

,, 
21 644.000 306.8(10 R EOl.J 

8" 3261.000 305.'?00 RI\.' BOT 

!~ 

•t..:. 
. 2~ 715.000 30fL t»llfl GS 

8:?. 3308.000 305,800 R!V BOT 
2~~ 78:;'1 ,000, 309.:"00 GS 

84 3347.000 .:108, 000 RIV BOT 
24 81-)7. 1}0 0 308.UOO G"' gc. 3356.000 310.400 R EOl.J 

u 

"' 25 ~A::!. 0 00 3(17. (-3() 0 L FOW 
86 3376.000 31(;,,100 TOP 

26 rp;;n .1)00 -~O;" (,Q G h'T'.' nor 
87 3387,200 ::.H.6. 1 00 ANG PT 3 

':>"1 100"'.0ftfi 30~3. :-·no 1n !J 'F!nT 
88 343?.000 315,500 BRI< 

\1 
,_ .. 
28 1U51.000 :1{)3.?00 JUJ,' BOT 

8S' 3454.000 315.400 TOP 

... 
29 1!192.00[1 302.500 IU~J BOT 

90 3478.000 ~H4,000 TOE 
i 30 il42. 000 .501,900 J~H! B!JT 

J 

91 3495,000 ~12.500 GS a 31. t 188. (t D 0 30{1.300 RnJ BOT 
n•:> 

3517.000 .313 '300 TOE '"' 
32 1242. f}OQ 298.800 IHV EtOT 

l 
9~. 3552.000 316.~~00 TOP 

..,.,. 
12 1.~1.. onn ~?!.>'. ';'0 ll i\) V HOT I 94 3578.000 315.900 GS 1 

...... 
34 1:.~45' I) 0 {) 291!,900 RIV BOT ' 

t 

l 

95 3589,000 317.000 GD 

It 
l 

.., .. 
1425,1)il0 305.100 :~rv HOT 

96 3635,000 316.900 

LL u\J 

BRI< 
36 14l~1. 0 0 0 ;~os. bOO RIV BOT 

9"'1 3670' 000 ~1(;,,500 GS 
l~TV BOT . ' 

" 1 

.., . .., 
150/1,{;()0 30A.::wo u_ 

vr 

98 3691.000 315.700 TOP 
38 1551.000 30b.fJOO R I •.,.t I{OT 

9S' 3695.000 314.!:Hl0 TOF. 
39 1598.000 30(-, ~·!l 0 R :t 1J BOT 

100 3707.000 ~'314.500 TOE 
40 t62s.nor. :(oa.:.:oo I~ EOl•! 

101 3/'31,000 315.600 TOP 
ft ,'51 0 ':50 0 (''!" -H 16~':i.HOO 

3'!.'\ 

102 3752.000 315.800 TOP 
' 42 1735.1100 :n2.::::oa Bl~l~ 

103 3766.000 314.~11)0 TOE 

.:;:~ 182U.OOH '312.130!1 TOP 
104 3791). oou J1"L800 Tnc 

44 1BZ1J, !l 0 U ~: 1 0. ') () 0 -rn:: 
'; 

45 '! '~!3';'. 11 {J 0 312.500 TOP 105 3808.000 315.200 TClP 
46 1';'12.000 ~110.400 1:: r~ I·~ 106 382'?,00!l 31/:: .. 600 131< I< 
4/ 1'i,4r·.OOO 312.200 TOP 107 3835,000 316.500 GS I 48 1984.000 308.400 TOE l 108 3842.000 315,400 GS 
4!) 2tl ll ~ •• ~~ {) ll 309.4Dl1 TOE 1 0 S' 3867.000 314.700 'RI~ I( 
50 2038,U00 314.600 T!1r 110 3901.000 . 315.000 TOE I I 

L -----·····-, """"'-~---· ~--·-- ~-~· .. ·---



111 3931. 0 Otl ~15."•H{I TnP 
5::'.~-.2. noo ~13J:.:'OO Pol~ I< 

112 3f'•4:~, I) 0 0 .. 515. 1 no 10[ 1 ~'1 . 
. 313.200 r·~" ... 1 /'2 :.:??<.:'0.000 ,:;·:l 

113 :3969. t:{){l 315.000 GS 
581';.'. 000 •:J1!:.i.3{Jfl Hh:l< 

11·1 3992.000 314.800 TOE 173 115 4000,000 316.1(10 TOP 174 584:!.000 ~H5.1f)O rmt< 116 4044.000 :516.600 nrw 175 5883.000 313.<70(1 GH 
30(::.'700 . 

L 1:~ow 
I 117 4104.000 31!:7,:"'00 TOP 176 5B94.000 118 4:i 11. 0.00 314.500 TOE 177 591. :;'. 0 () 0. 307.100 lH'J P.fiT 

119 4144~· f) uu 313.bDO G'~' -
178 5937.000 30:;'. t!.OO 1n:v t:l:rr 

:-. 
~-!' "-J.;.:O 4165,00ll 313.61)0 t't' 

'1/'9 . . 59!:?1:>·. () 0 0 30'7. r:o o Rl~) J.WT I ,, ... H.!l ·1213.000 313.1.00 TOr 
1 BO 

. ~ ' 

59'7if. 000 3!J8,tl00 R EO!·J 4217.0\IIJ 315.3UO -:-or 
Hll 598.~.000 30?.100 Ge> 

1 4'\':1 

·~ 

c:.;.t.,:. 

1"".l7 42f>1.000 314.800 G''' 
18£': 60.27.000 :!tl1.0i)() TCJC 

,_.;.~ 

,; " 124 42~15. 000 :~14 • (I 0 0 TfJP 
tn3 6074,000 3'14.1.00 GS 

~ 
~ t".JC: 43(J.S. 0 Ol! 311 . <:•o o TOr:. 

1!34 6100.000 :.!;12. 31)(1 ,HRI~ 

.... ~ 
12f.. 4330.{100 ~~11. :·:otl c~r~ 

185 61'!1.000 313.900 BRl< 
k 1"''••'7 4368.000 3:0, ·'tO 0 TOE 

18£, 6150.000 312.200 (;~) 

£..1 

r. 128 4414,000 316.300 TOP 
1U? 61'72.000 3'! 3. j 0 0 TOE 

u 
129 4449,01)0 316.:"'00 TCll·' 

188 6182.000 314,300 TOP 
130 45(ifl. oun 7>1, f.,. :t IJ {! r·r:~ 

1l:'l9 621'1 . 0 0 0 314.000 Bl-:1( 
·~ -~! 

ro 1:?.1 45~7. !) tl {J 315,5(10 TOP 
190 6233.000 31£':.800 TOC 

. 1 .... '!) 454:':.0fl0 314 '1. I) 0 Tnt 1 S'1 6i.:44. 0 0 0 ::::16.200 TOP 

.!!t. 

1 ~~~3 45';'4. 0 (l !J 314.200 TOF: 
192 6250.300 3H;,t:i00 ALCAP LRX RM 93.1 /(13 

134 1:5n~'. u o o "H5.4!l0 rnr 105 461~).{}{1{! 315.F!OO Bl<l< 
W~ter aur¥ace data: 136 4(.55. 0 !10 J15.500 TOP 

'( S4Z.UOO ::o6.r:oo L ~.Ol>J 
1:17 46t.2.00il 313.900 Tl'lE 

<") 

£..44. 0 0 0 zo.t.; .eco I~ EOW 
'-

138' 4689.000 313.600 G'"' ..,. 
962.000 o.ooo 

.:.0 
.... 139 4713.000 312.8(10 TOt= 
4 ~~.2. oeo 30'?.BI10 L ECH.J 1 

140 4~32.000 :~14.100 TOP 
5 1628.000 308.200 R EOW 

1 ~')1 473'7.000 ::;-;.4,10{1 TOP 
6 2!J?6?.000 0. 0 00 

142 4739.000 .513.200 TOE 
~· 

2~·'69, 000 310.200 t. FOW 
. 14;:.~ 47(·5. u 00 311.';'0(1 GB 
8 2356,000 310.400 R EOkt I 144 4'?9~. [I (I 0 312.E:OO TO::: 
? 5894.000 (),()()() 

14~ 4822.000 :::as.soo TDP 
10 58?4.ll0(1 301~.700 L EOl.J 

1-iTt. 4B5~J. 0 0 {! 115. ~)tl 0 :;o 
'11 5974.000 308.600 R I:.Ql.J I 1"~'? 48P7. 0!1{1 :-;15. ?Ht n Gi~ 

1 

148 492!). ouo 316.000 GS 149 49bt.oon :Hb. ·~o o Bl{l( 
MIN o.ooo 298.1300 

150 4S'?'='.COU ~;14.~jQ(I GO 
f'!AX 6250.30(1 ::::1'?.00() J 1!:•1 su5:::.ooo 314.1-00 G~:; 152 5063.000 31tL ~·o o F.:HI{ 1!J3 SO?f:i, 000 3141~JOO ~Rl( 

I 154 512G.OUfJ S15.uoo BRI{ 1&5 51 :•1. OtHl 314. '/00 ,.. ... , .. 
\"f ... ~~ 156 520[.()0{) 314.400 .BRl\ 1 .,. . ..., 

:52::11. O!Hl J't5. '"il {I BHI< ~ 
.;;,, 

158 5250.0DO 315.500 GG 1~'19 527.i,01}i) 314.200 rmt< 160 531U. nou :n 4.5o o G8 l 161 ~J3<:'. ij f)(} 314.5fl(l G!~ 16:.? :::::-oc:.onn 313.000 t 'C" .1t-> H.3 544!.:' 000 314.ll00 r;;n 
I 164 '.:J.:r:·s.:; • I; 11 (I ~il4 ••. uo t :.,.~ .. ...... ~ 1b5 550~: •. JlJO ::a ::L ';' D o {: ...... 

-t;: .. 16b '"i54n. 11 on 31;:':,100 GS 

I 
H•7 5585.000 312.'?0{1 Bt\K 160 5611.000 315.300 BRI( 1[.9 56::)2. ~!HI 315.flfJ(i ....... 

\:h.J 170 5697.000 315.500 I:tRI( I 
u '· 

L --" ~-~-----.-___,......'-- ~-- ~'-' 
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SUSITNA HYDROGRAPHIC SURVEYS 
1 984 cross section LAX 93.1 

'r r r r j 1 1 1 1 jl 1 1 1 1 1 1 1 A"TTTl'llrf' 1 1 1 1 1 1 1 i 1 i I I i 1 I rTTfrT"rTfT 1 r r I' 1 1 1 1 1 1 1 1 jl 1 1 1 1 r 1 1 TTl I rrrrrrrnijllll I''' I JITTJ ,,-,,1,11 MTT"'r1TfTT I I I I II II I I '1'''10001' 

---+ 
0~ 
~~ _) 

I 

I 

I 
I 

I I I 
..,. 

I . 
t-

l:l,9~ 

blfl/\A AY'1 (1 ()_ r11 ~/\ f\ I ~/\ ~ I ~ 
~-\lli~\ IV\v r ~~ 1~rr l~V~l __ _ 

~ v 

-

-

-

-

-

-

--.. .. 

=~;~ ~~ I I I I 121 I I I I I I I l ~ ~ ~ I I I I I I I ~ ~~\)1 I I I I I l} 1 ~\)1 I I I I I l ~ ~~\)1 1 I I I I I} 1 ~ \)1 I I I I I I 'l> ~~0• 11 I I I I 'l>1 ~\)1 11 I I I I ~~~\)1 1 I I I I I ~1 ~1:>1 I I I I I l ~ ~~0• I I I ' I l ~ 1~\)tll I I I l ~ ~~1:>1 I I I ' I l ~ 1 ~I:>. I PREPARED BY: • .-., 

R&M CON~ULTANTS, INC. 
1!.NQ1N£e.PS CCOLOCtSTS PLANNE:R~ 5U&:31V6"f'OPS 

DISTANCE FT oo~mtf rE&!Al~~mJ 
SUSITNA JOINT VENTURE 

·-{ .. 



t I 
51 155b.OOO 324,400 R !:!.OW 

. 

52 1610.000 Z2tJ.400 ltRI< 
' 

SUSllNA HYOROGRAPHXC CURV~YS 
! 5:-1 1662.000 325 I '?0 () B.RK 

c:rns.,; sec-t1.!Hl I..RX ~'5.(:.> 
i 

54 1685.000 3231600 Bl~l< 

'i 
I' 

Rl~l< 

Date of Survey: SEPTEMBER 26: 1984 I C'l:;' 16991000 325~800 

It 

I .:J...I 

:: .. 
j 

17351000 327110 0 TOC 
,, 

56 POINT ')(' 'Y" DESCR II·'Tl !\N ! 57 1763.0{10 327. ~ill 0 l~RI< 
tl ----- ______ _....._ __ ·-

-·--.. ------·- -----..... ,~---- --- l 
58 'J. 785' 0 0 (} 32~"1 I 21) 0 TOP 

~ 

59 '184·6·~000 328~9!10 GS . 

l 
. - . 19.o6·.ooo 328~800 TO!" 

.... 60 Cross section 'ct~te~: 
... 

61 1933.000 326 I 20 0 ' TOE 
i'l u 1 o.ooo 330.G40 AI CAP I.RX J3 t...B t 62 19S'Z. () 0 0 ::l25 140 0 TOC i 

t 
2 16.000 Z2'? . ;·w o TOP 

I 63 2002100() 3271400 HRI< 
3 181000 322. '700 TOF 64 2031.0(.10 32~l. 90 (} HHI< 

~~ 4 3'!.000 322~300 BHI< i 65 2036.000 328~100 TOE 
5 52.000 322.900 Bl~ I< 

j 66 2041.000 330.100 TOP 
6 f:W.ooo 322.700 rm:: 

6'/ 2044.900 331), 40 0 '· ANG PT 1 
~ 7 '?7.000 326.5(10 TDP 

6EI 2054.000 :..';)3 0 • '? 0 () TOP 

\l 8 108.000 326.500 TOP ! 
69 2058~00() 326. '70 0 TOE 

\; 

' 
9 1"17 I 0.0~ 324~100 ror~. ' 

r~ 063. no o 324.800 L. f:!:Dt.o.l 
I 7fJ . ~. 0 t!:i5. 000 3::! .. L 20 0 L ~:::ow j '?1 20671000 323 I 1 () 0 R J V BCI'T' 

'I ' 11 173. 0 0 0 321.?00 IUV BOT I .?2 2071.000 :321. ~iO 0 R:t:v :ur:rr 

L 12 1?1.000 :.>21.200 RI\.1 BOT '7 .. ) 
208'71000 2:20.600 R l'l..-1 BOT 

J . "' 
13 225.000 320.1~00 I:U:\,1 BOT j 

rnv BOT 
i 74 r:1or!.o.oo :321.:·~·no 

I 1·~ 261.000 .$1 ~I :5 () () 1~ PJ nor l .., .. 
2121.000 322~000 R'f'..1 B!JT 

l ',) 

1 c.· 
2~><;'', (l (II) zta. ::rno RJl} BOT 

I '76 213'?. 0 D 0 .-323. 'l 00 RIV Bf')T 

,.I 

16 ~5f .• 0 (I 0 ~~20. :too IHV HCJT I 77 2150~000 324.UOO I~ EOl•J 
j ;! 17 40<:'.000 31?.30[) R J 'J BOT ! {8 2162.000 326140() TOP 

18 466~000 318.100 RIV !'{(JT 
l 79 2197.000 326 I;~()() RRI< 

19 504.000 31~).~'70(1 RJV I!OT 

I 80 2~80.000 328.700 GS 
'~ 

20 526.000 319.60() IH'.J BOT 
81 23371000 326.800 I. J::OI•l 

~ ~ 2"! 5~2.000 321.200 IU!J BCJT 
j 82 23:71. 000 325 I ~~0 0 RJ:V HOT 

22 547.000 :~22. 900 R E:OIJJ 
8~ .. 

23€19.000 325~100 IUV BOT 
.... 23 561.000 329.200 TllP 

84 2405.000 324.000 R!l.,.' I~OT 

'1 

r 24 570.000 ::->28 • () (} 0 Bi?l< 
('JI::< 

2438.000 32317(l() R )' l) X::t1T 

l 
._.w 

':)~' 

582.000 329.100 l-!Hl< 
"'-;::) 

86 2464.000 323 I '/0 0 R1\.l IHJT 

26 629.000 328.800 EH~J{ 
f~/ 2496.000 323~10(1 RTV BOT 

.I ~ 
r.l"'J 

65~;',, ()f){) 3~~!:1. ::;o o Bl'-'1< i 
88 2520.000 J22.'700 R l'I,J }:{t)T 

._, 
' 28 66'?.000 32!5. 50 0 Bj:~l( 

81' 2540.000 324~000 I~ l V BClT 

29 69:-l. 500 32!11000 POL t.x Bl{l( 
90 2550.000 -325' 20 0 IUV BOT 

30 713.00U 327.400 TOP 
. ' 91 25!:!6.000 326.700 R F.'Ol•l 

1 31 737.000 325,1:0 0 TOF 
92 25691000 32~). 700 TOP 

32 780.000 :~25' 7 () 0 IIRI( 
,.,~1. 

2622.00(1 329. 6(10 HI>{ I( 
324.5(1() Bl~l( i ,,t 

3''1 851.000 ~· 

!J4 2671.000 ,528.000 TOP 
1 34 ?28.000 324.70(1 GS 

1.15 26~'8. 000 327,UOO 

'70:. 
?70.00() 325 .. '}() 0 TCll~. I::D V~-~~~ 

TDF 

\J...J 

96 269EI. 000 :526.90 0 BHI< 

36 9861000 328. 1 () 0 TOP 
9'1 2713.000 328.5(i(J BI~K 

37 1045.000 329.400 BRI< ! 38 1090,000 33().500 I:r<l< 98 2734.000 3291900 TOP 
39 111"5. 00() 328.700 TCJF. 99 2?761000 329. :t 0 0 TOP 
40 11 ;..::::: . 0 0 0 J30.200 T(JP 100 27831000 326.90() TOE 

u 330 . ~10 0 TOP 101 2812.000 325 I <,?{I 0 C"' ... 

4'1 11 f~3. 0 () 0 

,0 

42 1171.,110!) .'i291000 HJC 102 :28611. 000 3:2!7.200 ltt:~ I< 
4:~ 12~5. ()i)l) 329. '}() 0 GS 1 (I ~5 2905.000 ~.J28 . 1 (J 0 Bl~l< u 44 lZL::.ultU 330.400 r·c:· '.!(14 :2('53. 0 0 0 .628. Ei(l 0 lil~ I< 

.:tw 

10~ 29?01000 

' 45 141~'5.5(10 3311 ,40() POl.. It TDP 
328.00() TOE 

46 '14!:i?. 000 :3:2';'. 70 () TOE 106 f:!9SO. 0 0 0 \'129 I 80 () TOP 
4'l 1471'.00() :!1~8.3(10 l~RK 1 (l';' 3028.900 330.~!.00 POL 2 

R 48 1512.00(1 324.400 L I:::O!oJ 108 3089.0110 32?.800 GS 
49 1525.000 32~.-1()(1 IHV BDT 109 3101.000 32S'. SUO Bl-<·1< 
50 1541,000 323.71)() RJ:V BOT '11 0 3111 • !lO 0· • ~28 I;-~() 0 TIJE 

~ 

l - ·-~--·~ ~-,.-~..,.----...-·~~-,.-- ·-·-- -~·--



i 171 5!:i1(-.• 00() 324.?00 I~J V BDT 
172 5529.001) ~25. '+0 () l=ll:'J 1-W T 

'111 3162.0tJO 32/,!jl(l(J (~!] 

5534.0(){) 32.!:>.2[10 f~ I:::OW 
11 ~! 3:10i.!,OOO ::l27' ()I)() Tnc 17~5 

174 5546.UOO 32~'. 20 () TOP 
113 324:2.000 329.:~00 TO I·' t 114 3266.000 :326.90 0 BJ~I< 1?5 5585.000 327.600 Bi~l( 115 33;~51 000 329~200 Bl~l( g>6 564·2. 000 327. f14) 0 c;E; 116 ~~405.000 ~)2~1 • tJO 0 ("'C' 

117 5704.0i!O 926. (~-;;;;) HRI< 
:J\.;) ~ 117 34-<lj\'. 0 (l () ~32/'. :50 0 Gl:: 178 ~3712.00() ::~24' . :t BRI< 

n 
118 3481.0()() ~:)25. 50 0 Hi~ I< 

179 5748·. ()()() 32:,. ; .. uo TOE 
~ 

.:.. 
119 35S5:. 0 () 0 326.000 Bl~!< . 

180 . - . 
575:/. I) 0 0 ;:,::t:.: S!J 0 lOP 

. -. 
;.... 

({13 

. -
~~2~1 • ,,.. .. 0 0 rml< H:1 57b4,600 333 ~Hl (I ALC,~~· L I~:{ I~~; q~ , <.:; 

120 351o.uoo 11 121 3579. 1l0 0 329,000 p 01 3 & 'fill·' 
., 
~ 1 ':>':) 359EJ.OOU 326.900 L. COf..J Water sur~ace data: 

<...4;. 

1;'~3 36t3.0U'U 32o. ~"tJ o IHV BOT 1 155,!'JOO 323 .::.~oo L f:.OW i! 124 3t·30 . () () () 325. :l 00 1~1\.1 HOT 
2 54?1!)0() 322, 'rOO ,~ ~=:ow 

u 1::.>5 3660.()()() 325.('11)() IUtJ BOT 
3 151:~.000 0.00() 

12[, 3j'27. 0 () Q .521.600 RI\.1 BCJT 
4 1!:i12. ()()() 324.~·y()!) L EDw 

... , •1':,1 

37::-s5, 0 U ll 320, !":sOO tnV BOT 
5 155{:~. 0 0 0 3~~"'- I 400 I~ I:!:ClW 

lCl 
I • l C> 37~.,3. ooa . .S21. '/() 0 t~!\..1 BUT 

6 2tJ63,()0() () .• 0 00 

~. 
-1-'.\J 

1 ·~q 3838.()(1() 321 • ti 0 0 R J:l.) BCJT ... , 
:~n63.oov . 324.!:100 I !c.Olo.l 

t-. 

' 
L~O ~3~17B. tl!J 0 ;·:i2'! • '? () () 1~)\J HUT 

8 2150,UIIO 324.800 I~ EDvJ L ·1 :n 3931.!)(1[) 322 ,/}(I 0 I~ :J: V BtJT 
9 23:?{;1 . 0 !l 0 0.000 

132 3982.000 .:)23. AU(~ ru•.J 80T 
10 2337.000 326,1:)00 L I·::OW 

1"1...,. 4 •l'J u . () 0 !J 324. ')0 {) rnv BnT 
11 255£'1. () 0 0 32t:..700 R EOW 

..J.J 

134 4 f) 1 ° . !) {j I) .:ir!: o o o r: 1::o1..t 
12 3:5 1?8.000 - o.ooo 

H 1"'"~ 402:-;..0!]0 328.900 TClP 
1 ~~ 3598.000 326' (?00 L 1:.ow 

:u, ... .:~ 
1.36 4087, lJUll -12li'. 1 0 (i G" .• 

~)~ 

14 401'J,()(){) 32~7' 000 R E:!JW 
1.3/ 416~, ()(JS) ::;;~';' • .., (I 0 r~r:• 

1 ~. 5193.000 0.000 
.:'1'\,1 138 423:51000 :.:S25. '10 0 .EtRt< 

16 !:1193.000 32(:..700 L r~:ow 
12.9 4283. () 0 (! 324,500 1~1~1< 

17 5qS)'/, 000 326.700 R E:Qt.J 
140 432S'. !lOU ... 125.500 HRJ< 

18 5472.000 o.ooo 
i\ 141 43W! , 0 0 fJ 32'/, 10 0 Hl-;t< 

19 5472.00() 
I 

326.'100 L t:::OW 
142 4411,000 .~26 I() 0 () Bl~l< 

20 5534.000 326.200 ~~ [OI.AJ 
143 44'/!j. 0 ()(I 330.()()() Bl~l< I t 144 4507.100 32'?. 50 0 POL. 4 & f~S ', l 1·10 45'/(J,(j()() 3:~B. rtO 0 Bl-<1< 

If 
MJ:N () • 0 () 0 315. 1/00 

146 463~? . I) u 1) 3:i~'). 80 0 l-<1~ I< 
'MAX 5764.600 333. :!~ 0 0 

t4'/ 4';'1. 6. 0 !l(J ~;.:.~'. ·1 no (''f' d -~· .. l l4B 4El03,{l()() ;328' 'Y (1 () GS [ t 
'141J 48~7.:500 32fJ. 1 0 0 ~.NG PT :.~ .150 4884.000 .328. ::.'!0 () Bl~l( 
1f.J1 4903.000 3~.:!.7 I 50(1 J-<1-<l< 
152 494';>. i) 0 0 328 I ::'i ()!) Bl~l< 1 ::.~o) 499'?.000 3:~fJ' 1. 0 0 Br~l< 1:7j4 50B7.UOO ..328. ~iOO (;~;; i. 

f. 1 ~:~5 51'/i!,OOO 32.8. ~?.0 () TOP 1' 
156 51.93,lJ!!O 3;:~t, '1'0 0 L ~:::m,J H11 51'1~·',000 324~700 I~JV l!OT 158 5225.()(){) ,ij23 1 90 0 lU~.l F.{f)T 
1.l:'·9 5;.::5·1 , no o ~3~.:!~5 ' 'l (I 0 FU V BOT 1.60 s;~Fl4 . o u o .~:.?.4 1 ::. l) 0 lnV ImT '161 53;:~0.!100 324.:JOO IHV BDT 162 ~:i3::!'i'.UOO >)21:' 700 r~ :w F.H .rr 1f.3 S3fl2 . !/ 0 !) 3;.?.3. '?0 0 I~ J 1.) HOT 164, *5-~.'.-;1 '·". 1J U D .32£.·. '/0 u I~ EOH H.~t! :; 4 t~ ~·~ I 2 u u a·~:J/ f ~') (} (l PDI. 3 -~ t::E: 166 ::-•43(1, f!:J() ~~i.>:?. 6!) () HRI< 1 I. •. , 

54t-.~:·' :)()1) ~i~3t-.~::uo Y.'<lll( 
,., I 

16B !54?~:. ll 0 0 3;;.>;!}' 10 0 L 1:::ow 169 :l4~:4. n n u 3i~4 t :~: (J !J RTV BrtT 170 549·.~·. 0 (J 0 .32J. ~:J 0 0 IUV BJ)T 

'I ... , ........ -... ~ ....... ~ __ , ____ .. - ··- ..... .. 
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APPENDIX C 

lBiueline Photomosalc Maps of the Lower Susitna River 

Showing Locations of Cross Sections and 

Fisheries Habitat Study Areas 
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