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1 - INTRODUCTION

The objective of the Hydrologic Field Data CoUection and
Processing was to supplement available streamflow and climatologic
data within the Susitna River Basin. Specifically, the existing
data base was augmented to meet the requirements of the FERC
license application and to fill other data gaps that were present in
the flow forecasting network for future project operation.

Collection and processing of the field data was performed by R&M
Consultants and reviewed by Acres American. Portions of the
field effort were done cooperatively with other data collection
agencies, such as the U.S. Geological Survey, the U.S. Soil
Conservation Service, and the Alaska Geophysical Institute, as is
detailed in the following sections.

This Closeout Report presents an overview of the data-collection
program and a general description of the field work undertaken
relative to each of the hydrologic parameters. Each section of the
main report briefly discusses what was done and why wIth
reference to each parameter. The five appendices detail the
locations of the data collection sites (Attachment A), the equipment
and techniques used (Attachment B), the dates of field
observations (Attachment C), pertinent letters and comments
received (Attachment D), and they also give summaries of the data
collecte.d (Attachment E). Attachment F presents summaries of
historical data collected through the present by other agencies •

The numbering system used herein deserves some explanation.
The main sections of the report are identified by Arabic numerals,
1 through 14. The attachments are named by letters, as described
above. Ordering of figures and tables in Attachments A, C, and
D is fairly straightforward, but figures, tables and subsections in
Attachments Band E follow a specific system. The first letter of
each (8 or E) identifies the attachment, which is followed by a
number to denote the applicable parameter. (The table of contents
lists parameters and sections).

The finaJ number is merely a sequence number. Thus,
Table B.5.2 would be the second table for Section 5 (Climate) of
AttachmentS. FinaHy, Attachment F presenting historical data
collected by other agencies proceeds sequentially, with no
numbering relationship to Attachments B or E, as detailed in the
contents.

susi13/m 1 - 1
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2 - SUMMARY

The hydrologic field data collection and processing program
consisted of observation, sampling ,and measurement of eleven
basic parameters: streamflow (continuous) I streamflow (partial or
miscellaneous), water quality, sediment discharge, climate,
atmospheric icing, snow depth and density, glacial characteristics,
snow creep, river ice processes, and evaporation. The purpose of
the present effort was to add to the previous data that had been
collected by the U.S. Geological Survey (USGS), the National
Weather Service, the U.S. Soil Conservation Service (SCS), the
U.S. Bureau of Reclamation, the U.S. Army Corps of Engineers,
and various other state and federal agencies.

The extent of the data collection prog ram under the present study
is summarized below for each major hydrologic parameter.

Water Quality. A water quality sampling and analysis program was
initiated at two sites: the USGS gaging stations "~usitna River
near CantwellU and IlSusitna River at Gold Creekll

• Some
parameters were measured directly in the field, while most
concentrations were determined on samples brought back to
Anchorage for laboratory analysis. The sampling periOd extended
from the summer of 1980 to the winter of 1981-82. Most sampling
times were selected to coincide with certain hydrologic events (i.e.
low flow, freeze-up, break-up, rising/falling limbs and peak of a
flood hydrograph, and ice cover), in order to try to estimate
these conditions l effects on the water chemistry.

susi11/e 2 - 1



In addition, a continuous monitor was installed in the fall of 1980
one mile downstream from the proposed Watana Damsite. Water
quality parameters recorded were water temperature, pH, dissolved
oxygen concentration, oxidation- reduction potential, conductivity,
and temperature-corrected conductivity. The plan had been to
observe changes in the parameters with time and with discharge
level. Several operational problems were encountered with the
equipment, primarily related to operation through the winter and
break-up periods.

Sediment Discharge. Suspended sediment samples were collected at
the same sites and times as were water quality samples. A depth
integrating sampler was used at several points across the cross
section at each of the two locations. In addition, a bedload
sampling .program was begun in 1981 in cooperation with the USGS.
Sampling was done at one site each on the Chulitna and Tal keetna
Rivers and above and below the Chulitna-Susitna-Talkeetna
connuence on the Susitna River. Each of the four sites was
visited three times, at various flow levels, to estimate the ranges
in bedload.

Climate. Recording climatic stations were installed in the spring
and summer of 1980 at six sites throughout the Upper Susitna
Basin. One was located in the midst of the upper glaciers, one
somewhat downstream in the Denali Highway area, one in the
southeast corner of the basin, one further west in the Kosina
Creek drainage, and one near each of the proposed damsites.
Data parameters recorded on magnetic tape at 1S-minute intervals
were air temperature, average wind speed, resultant wind
direction, relative humidity, cumulative precipitation I solar
radiation intensity, and peak wind gust speed.

Atmospheric Icing. Freezing rain and in-cloud icing data were
sought for two locations near the proposed transmission line
corridor to estimate the severity of icing conditions to be expected
on the proposed line. Heavy-duty transmission cables and
horizontal steel plates were installed near the proposed Watana
Damsite and near Denali to permit measurement of accumulated ice
on them. A recording icing detector was also installed near
Watana to measure ice build-up in general.

~ Depth !!!9. Density. Snow surveys were undertaken in the
basin cooperatively with the SCS I who has been managing the
program statewide for years. Existing aerial markers were
observed jointly, new markers and snow courses were established
and observed by R&M, and the data for all were assimilated and
reported by SCS. The new markers were all primarily on and
around the major basin glaciers - West Fork, East Fork, and
Susitna Glaciers.

susi11/e 2 - 2
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Glacial Characteristics. The contributions of the major glaciers in
the basin was sought to be determined to evaluate their effect on
the flow regime of the river. Mass balancer glacial velocity and
dynamics r and sediment contribution were the chief parameters
investigated. As noted prevIously, climate and snow data were
also collected in close proximity to the glaciers .

Snow Creep. The importance of snow creep forces on transmission
line towers in the region was investigated by installing two
simulated transmission towers on movable plates on steep slopes.
The maximum force of the snow on the towers was recorded by a
maXimum-reading indicator. Generally light snow conditions in the
basin and late winter installation in the 1980-81 winter cause doubt
as to the representativeness of the data obtained from that period.

River Ice Observations. Experience with hydroelectric projects
elsewhere has emphasized the importance of careful study of ice
conditions and processes for engineering works in arctic and
subarctic climates. Field observations were made during freeze-up
in the fall of 1980, during the continuous ice-covered period in the
winter, and during break-up in the spring of 1981. Aerial
photographs were taken to document ice accumulation locations and
dates, progress of ice cover growth was recorded, and water
levels and velocities were observed at selected sites at certain
times.

Evaporation. An evaporation pan was installed near the proposed
Watana· Damsite in April of 1981. Observations were made of daily
pan evaporation so that an estimate could be made of evaporation
to be expected from the two proposed project reservoirs.

All the known existing hydrologic data (collection periods,
locations, and specific parameters observed) are documented in the
R&M Field Data Index (1982). The index has been updated twice
annually - the most recent revision is dated January 1982.

Data collection sites are shown in Attachment A to this report.
Locations of both active and historical sites are shown. Station
names and other particulars may be found in the Field Data Index r
referenced above.

Attachment B describes the specific equipment and measurement
techniques used for field observations of each type of parameter.
Laboratory methods and office methods for data reduction, where
appropriate, are also given.

The record of site visits and periods of record for the continuous
recorders are presented in Attachment C, the Field Observation
Log.

susi11/e 2 - 3



Correspondence pertaining to instrument selection and data
collection site locations, received from the Alaska Power Authority,
Acres, other subcontractors, and other government agencies, are
reproduced in Attachment D.

Attachment E contains summaries of all the field data collected by
the current study effort, itemized by parameter type. Finally,
Attachment F is a compilation of hydrologic and climatogic data
collected by other agencies through the present date.

susi11/e 2 - 4
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3 - STREAMFLOW (CONTINUOUS)

The U.S. Geological Survey has established th ree stream gaging
stations on the Upper Susitna River (i .e. above Talkeetna).
These are at Denali I Vee Canyon (J'Susitna River near Cantwell ll

)

and Gold Creek. The latter two sites are separated by
approximately 80 river miles, and it is between these two sites that
the Devil Canyon and Watana projects are proposed. A new
continuous streamgage was set up just downstream of the proposed
Watana damsite. This site was chosen to provide a more precise
estimate of discharge at the actual damsite. The station is also
well-located to continue gaging of streamflow if the project is built
(i.e. record discharge from the Watana Reservoir). The gaging
methods used are described in Attachment B. 1, and the streamflow
data are contained in Attachment E.1.

susi11/L 3 - 1
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4 .. STREAMFLOW (PARTIAL)

Partial streamflow records consist of infrequent water surface
elevation observations made at various locations. In the current
program, data were obtained at two types of installation:
crest-stage recorder (also called crest gage) sites and staff gages.
The crest gages were devices designed to record the highest water
level sta site since the gage was last reset. Staff gages
consisted of calibrated marks where the water level at the time of
reading could be observed. The crest gage installations and
specific staff gages are described in Attachment B.2, and data are
summarized in Attachment E.2.

Crest-stage recorder sites were selected primarily to provide water
surface elevation data through two river reaches for use in
calibration of the HEC-2 Water Surface Profiles computer program.
One reach was from Devil Canyon to the Susitna-Chulltna
confluence, and the other was from Devil Creek to Deadman Creek
(around the Watana Damsite). The recorder called Devil Canyon
Upper, located about two miles upstream of the proposed Devil
Canyon Damsite and between these two reaches, was installed to
provide site-specific information near the damsite for construction
and cofferdam planning.

Staff gages were installed at three locations to provide information
on stage-discharge relationships in the tailrace areas of the two
proposed dams and to provide estimates of streamflow near the
upstream end of the basin during the summer.

susi11/n 4 - 1
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5 - WATER QUALITY

A water quality program was initiated by R&M Consultants in 1980
to define. baseline parameters on the Susitna River. This basic
information was to aid the reservoir, fisheries, and instream-flow
studies for Phase I of the Susitna Hydroelectric Project.

The data collection program was established in conjunction with an
environmental consultant, L.A. Peterson and Associates. The
program consisted of a continuous water quality recorder situated
about one mile below the proposed Watana Damsite and a sampling
schedule at Gold Creek and Vee Canyon, designed to supplement
the U.S. Geological Survey data acquisition p.rogram. This
sampling schedule is based on specific streamflow events in order
to determine the range of variations in water quality parameters.

The sampling sites were selected to represent water quaJity
conditions flowing into (Vee Canyon) and out of (Gold Creek) the
proposed reservoir system. The baseline data would be extended
at each site since the U.S. G. S. had sampled historically.

Those parameters reqUiring instantaneous measurement were
determined on site in the field. At the same time, samples were
collected, preserved and shipped on ice to Anchorage for
laboratory analysis.

A complete description of specific sampling events and procedures
is included in Attachment B. 3. Summarized data tables are
presented in Attachment E.3.

s10/p 5 - 1
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6 - SEDIMENT DISCHARGE

A study was implemented to gain information on the sediment
regime of the Susitna River in order to assess the impact of flow
regulation and sediment trapping by the Susitna Hydroelectric
Project. The sites sampled were near inflow and outflow points of
the proposed project.

Suspended sediment samples were collected during each water
quality sampling event. The sampling schedule was designed to
include a wide range of discharges so that a discharge/sediment
transport relationship could be established.

Depth-integrated samples were collected at Vee Canyon and Gold
Creek. Suspended sediment analyses were conducted by a
certified laboratory in Anchorage. For each sample the laboratory
reported suspended sediment concentration in mg/I r and for three
preselected samples r a particle distribution was analyzed and
reported as a percentage by size.

Bedload samples were collected in 1981 to further define the coarse
sediment transport. In cooperation with the U. S. Geological
Survey r samples were obtained at the gaging. stations at ·Sunshine
and Gold Creek on the Susltna River. Additional samples were
cot/ected in the Talkeetna River and the Chulitna River. The
U. S. G. S. was responsible for all sample analysis and reporting of
data.

Detailed data collection procedures are outlined in Attachment B. 4.
Attachment E.4 contains data tables for suspended sediment and
bedload discharges.

sTO/ff 6 - 1
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7 - CLIMATE

The Upper Susitna River basin contains over 6000 square miles of
diverse climatic regions: high glaciated mountainsj the flat-lying,
poorly-drained terrain characteristic of the Tyone River Valley;
and the high plateau area that makes up much of the basin. In
this entire upper basin there existed no operating climatic
stations. Outside of the upper basin a few climate stations exist
from which a general climatic history of the basin can be
approximated but none are truly representative of the basin.

In order to provide accurate meteorological data for hydrologic
work, wildlife studies, and engineering design, six weather
stations were installed in the Upper Susitna Basin during the
spring and summer of 1980. Their locations, descriptions, and
histories are given in Attachment 8.5, and the recorded data from
the stations are summarized in Attachment E.5 .

s11/p 7 - 1
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8 .. FREEZING RAIN AND ICING

Instrumentation for measuring freezing rain and in-cloud icing
conditions was installed at two sites, Watana Camp and Denali. A
set of cables was used to model icing on transmission lines, and
horizontal steel plates were used to simulate conditions that could
be expected for freezing rain accumulation on transmission line
towers. An electronic ice detector was later added at Watana Camp
to give a more accurate and continuous reading of icing condition
occurrence.

The Watana Camp and Denali locations were chosen due to their
proximity to proposed power transmission routes and also due to
the convenient setting near climate stations. It was also intended
that placing the instrumentation close to Watana Camp would permit
more frequent observation by camp personnel.

.-

~,

The installations
Attachment B. 6,
Attachment E. 6.

susi10/q

used for the measurements are described in
and the observations are summarized in
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9 - SNOW SURVEYS

Much of the water in the Susitna basin originates as snowfall.
This snowfall·· is especially concentrated in the high mountains at
the headwaters of the basin. Since the runoff from precipitation
as snow does not normally occur until spring melt, knowledge of
snow pack aHows estimates of spring floods in advance of their
occurrence.

The Soil Conservation Service administers the snow courses and
snow surveys that are in the Susitna River Basin. Prior to the
present study, there was a scarcity of data on many parts of the
basin, including especially the high mountain areas, where large
amounts of snowfall were expected. R&M Consultants, cooperating
with the S.C.S., established 21 sites at various locations
(described in Attachment E.7) and surveyed these each month
between January and May to determine snow depth and water
content. The sites were selected with field input from the S.C.S.
Snow Survey Supervisor who offered advice on locations that would
best fill gaps in the basin data, as well as site-specific
suggestions to try to avoid installations in unrepresentative
locations.

The field data collection techniques are described in
Attachment B. 7, and the data are summarized in Attachment E. 7.

s11/q 9 - 1
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10 - GLACIAL OBSERVATIONS

The purpose of this study was to conduct a reconnaissance level
investigation of the primary glaciers in the Upper Susitna Basin.
Assessments were made to determine whether significant changes in
water and sediment yield could occur, to determine if potential
floods from glacier-dammed lakes were possible and to develop a
long-term glacial observati.on and study program oriented toward
hydropower development.

The Geophysical Institute of the University of Alaska provided
consulting services for this study. The Geophysical Institute was
responsible for aU data reduction, analyses and reporting with
respect to velocity surveys, sediment contribution analysis, mass
balance studies, volume analysis and glacier temperature
determinations. R&M Consultants prOVided logistic support, field
support, suspended sediment data, and low-altitude snow survey
data and conducted all velocity surveys and gradient
determinations.

Procedures involved in these studies are described in
Attachment B.8.

s11/y 10 - 1
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11 - SNOW CREEP

Instrumentation for measuring the effect of snow creep pressure on
transmission line towers was installed by R&M Consultants during
the winter of 1980-81. Two locations were chosen along the
proposed transmission line route, a south-facing slope near
Tsusena Butte above Watana Camp and a north-facing slope near
Devil Canyon. The two sites were selected based on proximity to
the proposed route, accessibility from the damsite areas for ease of
measurement, location in expected heavy-snow areas, and location
on creep-prone slopes.

The field instal lations are described in Attachment B. 9, and the
observations are summarized in Attachment E.9.

s11/r 11 - 1
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12 - RIVER ICE OBSERVATIONS

Observations were made at different times and locations of the
various ice processes acting in the Susitna River. Freeze-up, the
winter ice cover, and break-up were all documented in detail.
Areas of primary interest were the vicinity of the two proposed
damsites and the reach between Devil Canyon and Talkeetna, with
less concern below the Tal keetna confluence and in the extreme
upper basin.

The importance Of ice observations (and analysis under subtask
3.06) was to assist with an assessment of post-project and
during-construction effects on the ice regime and also effects of
the ice on the project construction and operation. Thus, the
damsite areas were studied carefully, as were developed areas
downstream (Le. Talkeetna, the Alaska Railroad l other small
communities) .

Attachments 8.10 and E.10 give descriptions of the observation
program itself and the general results of the observations,
respectively.
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13 - EVAPORATION

The evaporative losses from the proposed Watana and Devil Canyon
reservoirs are influenced by several factors, primarily solar
radiation, air temperature, relative humidity and wind. These
same factors determine rate of evapotranspi ration from land and
evaporation from a pan. Thus, measurement of pan evaporation
provides an index of the total effect of meteorological conditions on
lake evaporation.

There are few evaporation pans in Alaska. The two closest to the
Susitna watershed are at McKinley Park, with 14 years of data,
and at Matanuska Agricultural Experiment Station, with 30 years of
data. McKinley has an interior climate greatly influenced by the
Alaska Range. The climate at the Matanuska station, located
40 miles northeast of Anchorage in Palmer, is influenced by the
proximity of the Cook Inlet.

In order to obtain an estimate of actuaJ evaporation in the Susitna
watershed, an evaporation pan was installed near the proposed
Watana damsite in May 1981. The data collection techniques are
described in Attachment B.11, and the data are summarized in.
Attachment E.11.
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B.1 - Streamflow (Continous)

Susitna River near Watana Damsite.

Location - On right bank 0.3
4.3 miles downstream from
downstream of the proposed
Mountains (D-4) quad. map.
vegetation Iine of ban k.

miles upstream from Tsusena Creek,
Deadman Creek, and 2.0 miles

Watana Dam centerline. Talkeetna
Gage house is in trees just above

Established - June 1980 by R&M Consultants.

Drainage~ - 5,180 square miles, from topographic map.

Gage - Leupold & Stevens A-71 Water Stage Recorder coupled to
manometer gage. Housed in white 4 x 4 x a-foot wooden shelter.
Bubble tube is housed in 2-inch galvanized pipe.

Reference Marks .. TBM-1 is paint mark at downstream corner of
large rock at right bank of river 30 feet upstream from gagehouse.
Elevation 1444.72 feet M.S. L.

TBM II LOSTltis spike in upstream side of 14-inch spruce tree
50 feet upstream of gage house. Elevation 1445.41 feet M. S •L. .

Channel - Channel is straight above and below gage site. Banks
are gradually sloping on both sides of river. Bed material is
gravel and cobbles.

Discharge Measurements - All open-water measurements are made at
the gage site using a boat. A 1/411 cable tag line is strung across
the river at this point. It is painted yellow at 10-foot intervals
with white paint at the 100-foot points. River is 428 feet wide at
high water.

Winter Flow - Flow drops off qUickly in October or November.
There isusuaJly complete ice cover at the site during winter.
Winter measurements are made at this site.

Accuracy of Records - Believed good, based on uniformity of
cross-section and fairly consistent stage-discharge rating curve.
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The Watana streamgage consists of a servo manometer assembly and
a strip-chart recorder. In this system nitrogen gas is bubbled
through a small tube and discharged through an orifice at a fixed
elevation in the river. The pressure in the tube is equal to the
head of the water above the orifice. This pressure is converted
to a stage of the water which is recorded on the water stage
recorder. The major advantage of this setup is that it allows the
instrumentation to be safely located away from the river. The
river stage was recorded in 1980 from July 11 to December 2,
when the orifice was removed from the ice. An attempt was made
to record 1981 breakup flows, but this resulted in the orifice
being carried away by ice. No data were obtained until after
breakup when a new orifice was replaced on May 21, 1981.

To convert stage data to discharge a rating curve was developed
using eight measurements made during 1980 and 1981. These
measurements ranged from 5820 to 39,725 c.f.s., producing a
well-defined rating curve between these limits.

Open-water discharge measurements were made using a standard
Price Type A current meter suspended from a boom fixed to the
boat and operated by a B-56 reel. For winter stream gaging, a
Marsh-McBirney current meter was used. The conventional
current meter tend to ice up but the Marsh-McBirney meter has no
moving parts, and thus eliminates this problem. Measurements
were made through the ice at the same location as open-water
measurements.

B.2 - Streamflow (Partial)

B.2.1 .. Crest-Stage Recorders

Crest-stage recorders were established at ten sites on the
Susitna River, six on the lower river below Devil Canyon,
one in the reach between Devil Creek and Devil Canyon,
and the remaining three on the upper river above Devil
Creek. A crest stage recorder is normally used to
determine the highest stage of the year but in our case was
serviced periodically to determine maximum stages for
separate storms. In addition, the sites were visited
frequently at various flows and the water level surveyed to
define a rating curve for each site as an aid in the
calibration of the HEC-2 Water Surface Profiles Computer
program.

The Crest Stage Recorders consisted of a pipe set vertically
along the riverbank with an opening at the bottom to allow
the inflow of water. The pipe contains a marked wooden
staff and a quantity of powdered cork. When the water
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rises during a flood the pipe fi/ls to the level of the flood
crest, the cork is floated to the top / and is left clinging to
the wooden staff at the high-water mark. This mark can
later be surveyed to determine the flood crest. Each
installation consisted of a series of 7-foot pipes staggered
up the bank to cover the full extent of expected flood
crests. A sketch of a typical crest gage is detailed in
Figure 8.2.1.

The stage-discharge rating curves, contained in
Attachment E.2, were constructed using stage data
determined from surveys along with discharge data from the
closest recording station (i. e. Gold Creek or Watana).
These discharge data were multiplied by a factor for each
station based on a drainage area comparison between the
crest-stage recorder site and the recording station site (see
Table B.2.1).

8.2.2 - Staff Gages

Staff gages were established for specific reasons at three
sites.

(1) Denali - A gage was installed at the Denali Highway
bridge over the Susitna River and its datum related to
the eXisting U.S.G.S. recording stream gage. An
observer from a local mining operation visited the
station each day at 0800 during the months of July and
August 1981. This information was used to anticipate
timing of a flood peak for the water quality
hydrograph sampling program. No data from this staff
gage are included in this report as they were used
solely for estimation purposes and are redundant with
the data from the U.S.G.S. gage at the site.

(2) Watana Damsite - A staff gage was painted on a rock
wall at the location of the continuous water quality
monitor. This location was selected 'to provide stage
information for the proposed Watana Dam tailrace.

(3) Devil Canyon - A staff gage was located at the
downstream end of the canyon, about 1 mi Ie upstream
from Portage Creek. It consisted of a weighted rope
marked at one-foot intervals and hung over a short
cliff. Its purpose was to provide stage information on
the tailwater from the proposed Devil Canyon Dam.
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B.3 - Water Quality

Table B. 3.1 lists the dates and hydrologic events of each of the
water quality sampling times.

A complete discussion of equipment, calibration, sampling
techniques and laboratory analysis methods is included in the R&M
Consultants 1981 Water Quality Annual Report (R&M, 1981f).
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B.4 - Sediment Discharge

A complete description of techniques and equipment has been
presented in the R&M Consultants 1981 Water Quality Annual
Report (R&M, 1981f).

B .5 - Climate

Six Meteorological Research, Inc. (MRI), Series 5100 UWeather
Wizard ll units were installed in the Upper Susitna basin. These
instruments are continuous-recording and are located at the
following sites:

Site 1 - Susitna Glacier: This site is located near the
confluence of four major glaciers feeding the mainstem of
the Susitna River. It is a fairly high-elevation station,
located at the 4700-foot elevation.

Site 2 - Denali: This site Is considered to represent the
high plateau at the base of the Alaska Range. Data from
this site will extend an existing partial climate record.

Site 3 -Tyone River: The Tyone drainage area is relatively
. large and is characterized by gently rolling or flat terrain
with numerous lakes and poor drainage. Climatic data
within this basin are important for runoff studies.

Site 4- Kosina Creek: This station was selected to assist
Alaska Department of Fish and Game caribou studies and
satisfy hydrology data requirements. for the area south of
the Susitna River in the Talkeetna Mountain drainages.

Site 5 Watana Camp: Represents conditions at the
proposed Watana Damsite and impoundment, as well as being
at a convenient location for servicing.

Site 6 - ~ Canyon: This site offers a good location for
satisfying transmission fine, environmental and hydrology
requirements for this region. Data have also been obtained
for use in access road and dam construction.

The instrument used for data collection was the MRI Model 5100, a
continuous-recording, digital weather station that monitors
temperature, windspeed and direction, wind gusts, precipitation,
relative humidity and solar radiation. A description of the
parameters recorded is located on Page B-7. This system was
purchased because it was felt to offer cost-effective data collection
and reduction. A number of problems were encountered which
resulted in the loss of some data. A summary of the first year1s
experience is presented in Tables 8.5.2 and 8.5.3, describing
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each site's problems and precentage of data recorvery. Problems
of these sorts are fairly common at remote locations and with new
equipment. The actual data are summarized in Attachment E.S.

Climatic stations are located at the following sites. One station
(Watana Camp) has been recording data since April 8, 1980. The
other five stations were installed during July and August 1980.
Descriptions of the sites and their map locations are given below.

Site 1 Susitna Glacier: Station is located in the
headwaters of the Susitna River, adjacent to Susitna
Glacier. The site is on a hillside to the north of the main
glacier, at about the 4,700-foot elevation.
It is located on map Mt. Hayes (C-16).
Map location: NE1.a Sec. 14, R4E, T16S, Fairbanks
Meridian.

Site 2 - Denali: Station is located about a mile east of the
Susitna River on the left bank, near Susitna Lodge. The
site is on a bluff west of the air strip next to the lodge.
It is located on map Healy (A-1).
Map location: sw1.a Sec. 13, R1 E, T21S, Fairbanks
Meridian.

Site 3 - Tyone River: Station is located about five miles
east-southeast of the Susitna River on the left bank in the
Tyone River drainage. The site is on a terrace between
the Tyone River and a bluff above it, about 1.5 miles
(straight fine) downstream from the confluence of Tyone
Creek and Tyone River.
It is located on map Talkeetna Mountains (C-1).
Map location: SE'!a Sec. 3, R10W, T10N, Copper River
Meridian.

Site 4 - Kosina Creek: Station is located about six miles
south of the Susitna River in the Kosina Creek drainage.
The site is on a bluff about \-miJe upstream from the
confluence of TSisi and Gilbert Creeks and between the two
creeks.
It is located on map Talkeetna Mountains (C-2).
Map location: NW'-a Sec. 16, R8E, T30N, Seward Meridian.

Site 5 - Watana Camp: Station is located about 100 yards NE
of the base camp in a fairly open, gradually sloping area.
No large trees are in the immediate vicinity. The site is
about a mile north of the Susitna River on the right bank,
about midway between Tsusena and Deadman Creeks.
Jt is located on map Talkeetna Mountains (D-4).
Map location: NW'!aSec. 27, RSE, T32N, Seward Meridian.
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Site 6- Devils Canyon: Station is \-mile downstream of the
Devil Canyon damsite on a ridge on the south bank.
It is located on map Talkeetna Mountains (0-5).
Map location: SE\ Sec. 32, R1E, T32N, Seward Meridian.

Seven climate parameters are measured at each station. These
parameters are presently recorded at 15-minute intervals at all
stations, although the SusitnaGlacier station initially was setup to
record at 30 minute intervals and was changed in June 19B:}.

The parameters measured are explained below:

.-

-

Time

Temperature

Windspeed

Wind direction

Relative humidity

Precipitation

Solar Radiation

Peak wind gust

Battery voltage

susi13/q

Data are recorded at 15 or 30 minute
intervals, with time of day noted for
each record.

Air temperature at time of recording, in
°C.

Average windspeed during preceding
interval, in meters per second .

Average wind direction during
preceding interval, in degrees true,
with 0000 being true north and 90°
being east.

Percentage of vapor saturation, in
percent.

Cumulative precitation, in millimeters.
Restarted at zero when total reaches
100 mm or when instrument is turned
off.

Incident intensity at time of recording,
in milliwatts per square centimeter.

Highest 15-second wind speed, in
meters/second, during preceding
interval.

Power supply voltage.

B - 7



B.6 • Freezing Rain and Icing

To determine the amount of Icmg that might affect transmission
facilities in the Susitna Basin, three systems were used. The first
two systems were both used at the Denali and Watana climate
station sites, and the third was used at Watana only, where AC
power was available. The first method was to instaJi a sample
section of transmission line between two upright posts. The cables
were 12-foot lengths of one-inch diameter aluminum (steel core)
transmission line suspended 8 to 10 feet above the ground. As
in-cloud icing caused rime build-up on the cables, its thickness
was to be measured by vernier caliper during visits to the site.

The second method used a horizontal, eight-inch square steel plate
mounted six feet above the ground on a vertical steel pipe. It
was designed to permit measurement of ice that accumulated during
freezing-rain events. The thickness of ice buildup on the plate
would again be measured by vernier caliper during site visits.

The third method to measure amount of atmospheric icing was an
attempt to continuously record the occurrence of icings. The
Rosemount ice detector is a device which senses the presence of
ice (sensitivity = 0.02511

) and produces an output signal suitable
for automatic control of de-icing equipment. The unit contains a
built-in heater which automatically de-ices the detector each time
an ice warning signal is produced, thus preparing the detector for
another ice-sensing cycle. This device is designed for use as an
automatic control mechanism to de-ice fixed antenna installations.
For our purposes, the unit was connected to a counter which
totaled the number of times that the detector indicated an
occurrence of icing. The counter was then to be read during site
visits.

Each of the three systems had problems associated with data
collection. The first two both require fairly prompt site visits
following the icing events. Since this is not always possible, some
icings may have occurred and gone unrecorded. Ice was never
observed on either the cables or the plates.

It had been planned that the electronic ice detector system would
be able to automatically and accurately record occurrence of icing.
However, the detector counts the number of times icings occur but
also records power outages the same as icings*. The unit is
located near Watana Camp and uses AC power from the camp1s
generators to operate. These outages occur frequently when the
camp generators are switched off for daily servicing or
changeover. Thus, a number of the recorded counts are due
merely to power interruptions.

* This is a safety feature designed into the device to permit the
de-icing signal to be generated when the power supply is
interrupted.
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As a solution to this problem, an attempt was made to keep a
count of the number of power interruptions at the camp. The
intent was that these would then be subtracted from the counts
recorded by the detector, with the balance of the counts being the
number of icings occurring. The generator operator was enlisted
to record the timing of each power outage.

Keeping accurate track of the number of power interruptions was a
more difficult task than originally envisioned. Sometimes a
shut-off might not be recorded, or during a shut-off the generator
might kick on and off a few times, thus causing multiple icing
counts to be recorded but not necessari Iy logged by the operator.

For this reason, the detector results are suspect. However, the
winter of 1980-81 was a dry one, and judging by observation of
the icing cable and plate, we suspect that little if any icing
actualty did occur during the winter at the observation sites.
This suspicion is supported by discussion with long-term residents
of Watana Camp. When the camp maintenance men and/or cooks
were asked at frequent intervals during visits to the camp, none
ever reported any freeZing rain or icing conditions.

Attachment E.6 Is a comparison of ice detector counts and recorded
camp power outages for the period December 5, 1980 to April 17,
1981.

B.7 - Snow Surveys

The snow course is a permanently marked area where snow
surveys are taken each year. The snow course measurement is
obtained by sampling snow depth and water equivalent at these
locations. Five to ten samples are taken at each location and the
average of these are reported as snow depth and water equivalent
for the area.

In the Susitna Basin 20 snow survey sites were established in
1980. Five of these sites were at the existing climate stations (all
stations except Susitna Glacier). Of the other 15, 12 were located
in the glaciated mountains at the headwaters of the basin, and 3
along the drainage of Butte Creek. See Map A.2 in Attachment A
for exact locations.

The criteria used for selection of snow course sites were:

(a) The site should represent the snow conditions for the
general area.

(b) The site should be open and large enough so it is not
affected by interception, yet should be protected from high
winds.
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(c) Finally, the site should be accessible throughout the season
(January 1 - May 1).

Due to the large size and the diversity of topographic conditions
within the Susitna Basin, many snow courses were needed to
accurately represent snowfall in the basin. Also, because of the
relative inaccessibility of many of the sites t snow depth was found
by aerial survey and snow density and water content were
estimated from other measu red sites.

Snow surveys were made monthly utilizing a helicopter and
coordinating the snow survey with servicing of climate stations in
the basin. Depth and water content were measured using an
aluminum snow tube. This tube is cored into the snow. Depth of
snow is read from the graduations on the tube and the tube full of
snow is weighed to determine water content of the snow. Depth
can also be estimated from the aerial markers. These markers are
described Figure 8.7.1. Data for all stations are listed in
Attachment E. 7.

During the first season of measurements five of the sites were
found to be poorly located. The problem in each case was wind
carrying away the snow. These markers were removed during the
summer of 1981. Four new sites were also established in locations
where it was felt additional data were needed. Two sites were
added at higher elevations along East Fork Glacier so that an
attempt could be made at correlating elevation to snowpack. Two
sites were also added in the Clearwater Mountains slightly
downstream of the glaciers. This left a total of 19 snow survey
sites for the 1981-82 season.

B.8 - Glacial Observations

In May of 1981, R&M Consultants assisted personnel from the
Geophysical Institute of the University of Alaska with the
installation of snow markers, ablation stakes and with the digging
of snow pits. Data were gathered on all major glaciers of the
Upper Susitna Basin with the exception of the Eureka and Oshetna
Glaciers. Study of the Eureka Glacier was limited to visual
observations and aerial photography. The Oshetna Glacier was not
considered a major contributor to the flow or sediment regime of
the Susitna River and therefore was omitted from this study.

R&M conducted the control and velocity surveys on the West Fork
Glacier, West Tributary of Susitna Glacier, Turkey Glacier and
East Tributary of Susitna Glacier. The velocity surveys were
repeated monthly through September to determine ice movement as
an aid in mass balance and glacier dynamics analyses.

susi13/q B - 10



A thermocouple string was installed to a depth of 66 feet at an
elevation of 7700 feet on the West Tributary of Susitna Glacier to
determine the thermal regime of the ice.

The snow markers and ablation stake sites on all the glaciers were
visited again in July 1981. The lower-altitude ablation stakes were
found to have fallen over, signifying a total ablation at these
points of more than 3 meters in 3 months. In August the holes
for the velocity stakes had to be drilled deeper; otherwise, they
also would have been lost. The locations of the stakes are shown
in Figure B.8.1.

The results of this data gathering effort as well as a thorough
description of field procedures and analytical methods are
presented in a report by William Harrison of the Geophysical
Institute (Harrison, 1981).

B.9 - Snow Creep

Snow Creep is the slow movement of a snowpack downhill. It is
most prevaJent on slopes of 25-35°. Above this angle the
movement of snow will more likely occur as an avalanche.

In 1973 in Southeast Alaska several transmission line towers
servicing the Snettisham Hydroelectric Project failed for a reason
unknown but theorized to be caused by high winds or snow creep
pushing the base of the towe-r off its base. In 1974 and 1975 the
Corps of Engineers installed a system to evaluate the amount of
force that snow creep could exert on a transmission line tower
(Meyer, ~978). These tests measured a maximum pressure of
460 Ibs/ft with a 71-inch depth of 37%-density snow, but
concluded that snow creep forces did not contribute to the failure
of the tower.

Even though not jUdged to be a factor in the Snettisham failures,
snow creep was considered to be a potentially large force in
Alaska. To try to determine the magnitude for the transmission
line servicing the Susitna Project, two installations were set up to
measure snow creep forces. To simulate conditions at the actual
transmission line towers as closely as possible, 24-jnch diameter,
3/811 thick tubular steel sections were placed on the chosen slopes.
These sections were allowed to slide over the ground and were
held from sliding downhill by a cable attached to a dynamometer.
The dynamometer measured the force in the cable which was
needed to support the pipe section. If creep of the snowpack did
occur, the force would have been transmitted to the pipe section,
cable and dynamometer where its maximum would have been
recorded by a maximum-recording gauge. (See sketch I

Figure 8.9.1).
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The two setups were installed in January of 1981. During setup,
the snowpack was unavoidably disturbed. Partty because of this
and also due to the lack of abundant snow during the winter, no
usable snow creep data were collected. Some readings were ta ken,
however f which indicate the type of base readings that may occur
on the instrument with no snow (due to thermal, wind f or other
stresses).

The 1981 observations are summarized in Attachment E. 9.

8.10 - River Ice Observations

Frazil ice first appeared in 1980 on October 11 and in 1981 on
September 28 in the Susitna River. The ice cover was nearly
complete over the whole river by mid-December though open water
leads did persist in several turbulent reaches throughout the
winter. The presence of a hydrographic survey crew in the Devil
Canyon-Talkeetna reach dLiring the fall of 1980 permitted extensive
observation and photography of the freeze-up processes. Also,
measurements were made at several ice accumulation sites to record
the increase in water level at the upstream ends and to record the
advance of the cover upstream with time.

Mid-winter observations consisted of taking photographs at areas of
interest to record locations of open leads as well as ice cover
characteristics. In addition, ice thicknesses and top-of-ice
elevations were measured at several locations in February 1981,
notably the crest gage sites.

Break-up on the Susitna was relatively mild in 1981, compared to a
number of the historical records. Abundant spring sunshine and
warm temperatures early on reduced the low-elevation snowpack,
and a lack of significant precipitation kept the river level fairly
low. Observations again consisted of aerial reconnaissance of the
primary areas of interest and a few on-site measurements of water
stage and velocity.

Freeze-up in 1981 was begun with an early appearance of frazil ice
(September 28 at Gold Creek). Warmer temperatures in October,
however, dissipated the frazil and delayed further freeze-up
activity for several weeks. Observations were made periodically
during the fall and early winter, primarily by means of aerial
fixed-wing flights.

The full extent of the ice observation program through spring 1981
breakup is described in a separate R&M report, Ice Observations
(R&M, 1981c). The report details descriptive observations made in
the field and presents climatological, hydrologic, and ice-related
data collected during the period. The dates of field observations
are summarized in the Hydrology Field Observation Log, included
as Appendix C to this report.
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B.11 - Evaporation

A National Weather Service Type A evaporation pan was installed
at the Watana Site on May 7! 1981. The location chosen was an
open area 200 feet northeast of the camp buildings and near the
Watana Climate Station. Observations of the change in water level
and the minimum-maximum water temperatures during the
preceeding 24 hours were made each morning at 0700.

One problem with this arrangement was the lack of responsible
camp personnel to make the daily observations. Thus! there were
frequent periods when readings were not taken for several days.
This caused a loss of some daily data! but it does not affect the
monthly evaporation totals which are cumulative.

To compute evaporation! precipitation amounts at the site during
the same time period are needed. These were obtained from the
precipitation gage at the weather station nearby.
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TABLE B.2.1

Factors for Relating Recorded Streamflows
to Other Sites, Based on Drainage Area

r~--

Station

Deadman Cree k

Watana Dam

Devil Creek

Devil Canyon Upper

Portage Creek

Sherman

Section 25

Curry

Chase

Susjtna-Chulitna Confl.

Cross"
Section

Number

URX"101

URX"106.3

URX-121

LRX..62

LRX-35

LRX-28

LRX-24

LRX-9

LRX-4

Discharge Factor

0.969 x QWatana

1 . 000 x QWatana

1 .079 x QWatana

O. 933 x QG•C .

O. 943 x QG•C •

1 .000 x Q G . C •

1.000 x QG.c.

1.000 x Q
G.C.

1.029 x QG. C.

1 .029 x QG. C .

1. Discharges at crest stage recorder sites were estimated
using flows from nearby continuous recorders (Gold Creek
for LRX's , Watana for URX's) mUltiplied by a factor based
on comparative drainage areas.

2. COG.C. =flow observed at Gold Creek).
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TABLE B.3.1

WATER QUALITY SAMPLING SUMMARY

1980 WATER QUALITY SAMPLING
DATES AND EVENTS

.-
Vee Canyon

6/19/80

8/8/80

9/5/80

9/17/80

10/17/80

Gold Creek

8/8/80

10/14/80

Event

Glacier runoff and snowmelt.

After heavy summer rain •

Low summer discharge.

After heavy rains.

Pre-freezeup.

~~ 1981 WATER QUALITY SAMPLING

DATES AND EVENTS

F..m

Vee Canyon Gold Creek Event
t:~

1/13/81 1/14/81 Winter, under ice cover.

~-
5/20/81 5/27/81 Breakup.

6/18/81 6/17/81 Glacier runoff and snowmelt.

6/30/81 Heavy rains, hydrograph peak.
:~

6/30/81 7/1/81 Descending limb of hydrograph.

8/2/81 Heavy rain, rising limb of
~ hydrograph.

8/3/81 8/2/81 Heavy rain, hydrograph peak.

...--::....... 8/3/81 8/3/81 Descending limb of hydrograph.

9/15/81 9/14/81 Late summer, low discharge.

10/7/81 10/8/81 Pre-freezeup .......

susi13/q B - 15
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TABLE B.5.1
OPERATING HISTORY

SUSITNA GLACIER CLIMATE STATION
Prepared May 1981

7/20/80

7/20/80 to 8/12/80

8/12/80 to 8/28/80

8/28/80 to 10/26/80

10/26/80 to 12/4/80

12/4/80

12/4/80 to 2/3/81

2/3/81 to 4/2/81

4/2/81 to 4/22/81

4/22/81 to 4/30/81 .

Installed.

Good record RH very erratic suspect
no-good.

Garbled data.

Good record RH very low suspect no
good.

Garbage on tape due to high voltages
approximately 1% loss.

Voltage limiter added. RH sensor
replaced.

Good record.

Loss of some midday data due to high
voltages approximately 2%.

Missing 20 days of data.

Still erratic garbage on tape,
approximately 3% loss.

B-16
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TABLE B.5.1 (Continued)
OPERATING HISTORY

DENALI CLIMATE STATION
Prepared May 1981

-
.r-.

-

7/18/80

8/29/80

9/11/80

9/18/80

10/17/80

10/17/80 to 10/30/80

10/30/80 to 12/4/80

12/4/80 to 2/2/81

2/2/81

2/2/81 to 3/19/81

3/19/81

3/19/81 to 4/30/81

Installed.

Unit not working.

Unit started working. RH much too
Jow.

Unit stopped again.

Unit started again.

Wind speed and gust no good.
Garbage and spacing causing loss of
approximateJy 5% of data.

No wind speed and wind gusts.
Approximately 2% loss of data to
garbage and spacing.

No wind speed and gusts. RH sti II too
low.

Wind speed, gust, and RH fixed.

Losing some of mid-day readings due
to high battery voltage, approximately
1%.

Solar collector hooked up correctly.

Good data .



susi6/e6

8/21/80

8/30/80

10/11/80

12/5/80

1/9/81

2/11/81

3/4/81

4/1/81

TABLE B.5.1 (continued)
OPERATING HISTORY

TYONE CLIMATE STATION
Prepared May 1981

Installed.

Instrument stopped working. Faulty e.ectronic
chips

Monitor replaced - data erratic.

New monitor installed but did not operate till 1/9.

Monitor warmed up and started working. Slightly
erratic.

Monitor stopped workfng.

Monitor replaced. Solar very high.

Solar connection repai red. Data looks good.

"Q_1Q
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TABLE B.5.1 (continued)
OPERATING HISTORY

KOSINA CREEK CLIMATE STATION
Prepared May 1981

-

-

8/25/80

10/17/80

1/8/81 to 1/15/81

1/15/81

1/16/81

2/3/81 to 3/6/81

3/6/81 to 3/25/81

3/25/81 to 4/1/81

4/1/81 to 4/5/81

4/5/81 to 4/30/81

Installed.

Worked good until this date. Monitor
replaced and then lots of garbage and
spacing errors introduced. Useless
without cleanup program but with
cleanup program most of it becomes
useful and losses occur mostly in
temperature and wind speed f about 35%,
and about 5% of the rest of the
parameters. Data would not file 10/17 
10/29.

No data. W.W. removed 1/8.

New W.W. installed. Recorded well for
2 days.

W. W. stopped working due either to
recorder releasing tape or loose screws
on display module.

Record good.

Garbage loss of about 5%. Reason
unknown.

Good data.

5% loss of data.

Total loss of data.

R-lq
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TABLE B .5.1 (continued)
OPERATING HISTORY

WATANA CLIMATE STATION
Prepared May 1981

3/13/80

4/8/80

4/28/80

5/8/80

5/28/80

6/13/80

6/19/80

6/21/80

6/21/80 to 7/30/80

7/30/80 to 8/14/80

8/14/80 to 8/28/80

8/28/80 to 10/2/80

10/2/80 to 10/17/80

10/17/80 to 10/30/80

10/30/80

10/30/80 to 12/5/80

12/5/80 to 2/2/81

Installed.

First tape retrieved no data because
head bar not depressed.

Second data tape retrieved, processed
by MR I, record good.

Lighting stri kes - time lag of 9 hours
introduced.

New unit installed in place of Demo
unit.

Tape removed - unit left off until
6/19/80 because of blown fuse.

New fuse. New tape.

Time messed up between 6/21 and 6/25.

Good Reco rd .

No record. Faulty solar panel drained
battery.

All garbage. Improper type cassette
installed.

Some garbage causing loss after
cleanup of approximately 2% of
temperature and wind speed data.

No record. Electrical malfunction in
W.W.

Good record.

Solar radiation became very high
today - N.G.

Record okay except for solar. New
power supply installed.

Good record. Solar still bad.
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susi6/e4

2/2/81

2/2/81 to 2/13/81

2/13/81

2/13/81 to 2/26/81

2/26/81

2/26/81 to 3/6/81

3/6/81 to 3/16/81

3/16/81 to 4/29/81

TABLE B .5.1 (continued)
OPERATING HISTORY

WATANA CLIMATE STATION
Prepared May 1981

(CONTINUED)

New solar sensor.

Good record.

High voltages causing loss of some
data.

Loss of about 50% of data.

Power at station found turned off.

Data 100ks good.

Slight losses of data.

Good data.
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TABLE B.5.1 (continued)
OPERATING HiSTORY

DEVIL CANYON CLIMATE STATION
Prepared May 1981

7/17/80

7/17/80 to 7/23/80

7/23/80 to 8/13/80

8/13/80 to 10/1/80

10/1/80 to 10/4/80

10/4/80

10/4/80 to 10/12/80

10/12/80

10/13/80

10/12/80 to 10/16/80

10/16/80 to 10/30/80

10/30/80 to 12/3/80

12/3/80 to 1/12/80

1/12/80 to 2/25/81

3/16/81

3/16/81 to 4/30/81

Installed.

Some errors mostly in spacing.

Data good.

No data. Recorder did not advance.
New unit installed 10/1.

Good data.

Some garbled data.

Good data.

Some spacing problems.

Solar suddenly gets very high.

Good data, except for solar.

Possible 2% loss due to spacing when
voltage got too high. Solar very high.

Solar too high throughout. RH looks
bad throughout. 50% okay the rest too
high.

Voltage regulator battery installed.

Lao ks good. Sola r all bad. RH seems
high.

Changed solar panel connection.

Data good. U nli kely RH readings
occur periodically throughout the
record.



·.~t:::. J:ikUii.~~.tl!:~:;::;.i;iflJ.!~.: ..' ;.i/·,:: :":i':~· :::;;J~t ~~; ~i:;~.:~·::~~/j -~lk'~:,;::d·t:!~~;:~;\:iX~~~~J:i~~'I.~~~~\;\M:~l1i~:.}\. :::il:i):~t!b ,0.1~:t~t::~,:~~:~:,i.h;:.z:: :i':1:;;:. i '.:',,:),tr·Jt· i. '} J:
'".'"
.....

i--:\

_.:-=-;.~

TaPle; B.S. 2 R&~ COtISULTANT, INC. sus IT/l!A HYDROELECTRIC PROJECT
PERCENTAGE OF USABLE (UOURLY DATA) FOR ~EATHER ~IZARD STATION 10: &10 NAME GLACIER

1'. 1.,
~ '..../, .~: 'r~ ',' ;':~..'~:Ii .;

I
.;~:;

:

.--_...._...--~----.----- ..-~_..-.....~-....-..--..._-...-.-.-.-.-_.------..-~.~.-.--._- ...------_..-....~-..----....
JULY ,19ao 91.5 91.5 91.5 0.0 91.5 91.5 91.5 91.5 0.0

AUGUST ,19/10 49.& 49.7 . 49.7 0.0 49.7 49.7 49.7 4Q.7 0.0

SEPTEMBER ,1980 99.9 99.9 99.9 0.0 99.9 99.9 100.0 99.9 0.0

OCTOBER ,1980 93.0 94.2 98.9 0.0 .1 98.8 99.7 98.3 0.0

NOVEMBER ,1980 94.0 94.9 98.3 0.0 0.0 99.7 100.0 . 97.8 0.0

DECEMBER ,1981 99.9 99.9 99.9 79.0 0.0 99.9 100.0 Q9.9 79.0

JANUARY ,1981 99.9 99.9 9&.0 90.9 0.0 100.0 100.0 100.0 90.7

FEBRUARy ,1981 9b.4 9b.6 52.4 63.2 0.0 98.5 99.9 98.2 61.0
I

MI\RCH ,1981 89.9 87.0 91.7 .79.0 0.0 93.B 98.3 92.3 73.1

APRIL ,1Q81 28.3 27.4 29.4 17 .5 31.0 30.0 31.7 30.1 15.1

MAY ,1981 99.b 99.b 99.5 88.8 99.5 99.& 99.7 Q9.o 88.8

JUNE ,1961 100.0 100.0 100.0 84.9 100.0 100.0 100.0 100.0 84.9

JULY ,1981 100.0 -100.0 100.0 96.0 100.0 100.0 100.0 100.0 Q&.b

..- _~.-_._-_ ..---_ _ -.-.--._~- -.- -.- --.--.- - ---- -----..- ~ ---.-.-..

"'.
...
"

-'.

..

-.

to
-J
N
W.

'.

.~

..'

I

,~+ .

MONTH

TOTAL

TEMP

8b.7

!'IS

80.5

WD

83.9

RH

44.0

PRl.CIP.

37.0

SOLAR

88.3

PK-CUST

89;1

BATTERY

88.0

.OEW POINT

43.7

,...

,....

.....

-,
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R&M CONSULTANT, INc. SUSITNA HYDROELECt~ic PROJEcT
WlAM!': I ,DENAL JPERCfNTAG~ OF USABLE (HUURLY DATA) fOR W~ATHEH WIZARD STATION ID: b20

~IONTtf ltHP l'IS !ll) RH PNECIP. SOdlR PK-r.UST HATTERY DEI'! POiNT__ .~ _____ ~ __~~_~. _____________~_~ ___._____..___. ___ ~ ___~_.~ _____~_._. ___ ~__~_. ________-_____.______._R._..~m •________

JULY ,1980 100.0 100.0 100.0 92.9 100.0 100.0 100.0 100.0 92.9

AUGUST ,1980 92.7 "2.7 '12.7, . 83.2 . '92.7 92.7 '92.7 92.7 83.2

SEPTHlI3ER ,1980 22.~ O.il 22.5 0.0 22.5 22.5 0.0 22.5 0.0

OC fOBER ,1 '180 11/>.'1 0.0 4b.9 0.0 0.0 tlb.R 0.0 4b.b 0.0

NOVHIOER ,19t10 99.9 0.0 100.0 0.0 0.0 q9.7 0.0 99.b 0.0

OECE~llJEH ,1 981 1110.0 0.0 100.0 0.0 0.0 !OO.O 0.0 100.0 0.0

JANUARY ,19/)1 100.0 0.0 100.0 0.0 0.0 100.0 0.0 100.0 0.0

fEBRUARY ,1 981 99.9 9Q.2 99.Cil 77.7 0.0 99.b 91.1.3 99.b 77.7. ,

t-IAHCH ,1981 99.2 99.1 99.2 89.2 0.0 99.2 99.2 '19.2 a9.2

APRIL ,1 981 99.q 99." 99.4 87.2 0.0 99.11 9q.7 99.4 87.2
;

j
91.1.5"lAY ,1981 100.0 100.0 100.0 ',94.5 100.0 100.0 100.0 100.0

J

'" JUNf;, 90.7 100.0 100.0 96.7,19/)1 100.0 100.0 100.0 100.0 100.0
;

JULY 100.0 100.0 100.0 100.0 100.0 100.0,1961 100.0 100.0 100.0
I

. ,,~__ ~_________.____ ~________.._~_,___~_R. ___.~_~ _________.______~..~_----.~M--~-----~-.-----------.----------..____ ._.M_
fOrAl ti1.9 ~5.0 87." 49.9 32.1 87.8 5'5.1 87./\ 49.9

"". TaPle;. B.5. 2: (PQutiuuedl
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Table; B.5.2
Continued R&M CONSIJLTANT, INC. SUSITNA t'YDROELECTRIC PROJECT

P[~LE~TAGE OF USABLE (HUURLY DATA) FOR WEATlilH wIZAHO STATION 10: b30 I-4AME I HONE
r

... I'>1lJtHII T!:.I-1P I'~S ~ID RH PRfCIP. 511L.AR PK-GUST flA l TERY [lt~J POINT .-
~._._.__ .~. . .~ .. -M. ..._.._~ .~._._._•....__~.-.••__• .. .------•. ..__.•. • -

...

".,

".

'.

'.

AUGUST ,196U b9.5 b9.5 Q9.5 311.3 69.5 b9.S !69.5 b9.5 34.3

SEPTll·1BER ,1 1}811 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0,
OC1Ufll:.R t19BO 25.3 l5.0 24.3 7.3 0.0 25.3 2/>.2 25.4 b.7

NOVEr-IBER ,1980 95.0 95.7 95.3 24.0 0.0 9b.8 'H.b q/>.o 22.5

DECE:Mtll.:R ,19tH 14.2 1/1.2 14.2 0.0 0.0 14.2 14.2 14.2 0.0

JANUARY 119tH 57.1 5b.9 5b.b 10.8 , 0.0 .~b.2 57.9 5!>.b 10.8

F£I3/WARY 11981 57.9 . 37.9 31.9 9.8 0.0 37.0 58.2 ·37.b 9.8

MARCH ,19~1 59.4 59.4 59.4 2b.5 u.o 0·9 59.7 ~q.4 2b.S
I

APRIL , 1'lIH 1000.il 100.0 100.0 52.0 0.0 98.3 100.0 100.0 S2.b

HAY , 191:11 10U.0 100.0 100.0 b8.7 100.0 100.0 100.0 100.0 b8.7

JUNE ,19dl 100.0 100.0 100.0 73.1 Il10.0 100.0 100.0 10(l.0 73.1

JULY ,I Qlil 98.4 9U./4 98.4 bZ;3 98.4 98." 100.0 ',Qfl.4 62.3

.-

,..

,-

------..._.-~..--.-----_._---"..._-_....~-._._-- ..~._.-~.~_ ..-._..-_.._~.._----.---_._-_.-.~_.----.-_.--.~-. -------_.
j

~

TOTAL 59.11

,
,

5q./f 59.3 27.7

"

. 21.5 53.3 ~9.9 59.4 27.5
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~----~.-._---_.---------------~----------------_.._-_.---_. __._~-_._----~-----_._-_.--.~ .._----------.---.----_._._.-
APtHL ,1980 99.8 99.8 99.8 93.3 99.8 99.8 100.0 , 99.8 93.3

~AY ,1 980 ClII.7 911.7 116.7 90.1 Cl8.7 911.7 '98.7 "98.7 ' 90.1

. JUrII:: ,1 9110 oq.7 bQ.b h9.7 &I. 5 5/1.2 &9.9 b9.9 , h9.9 bl.4

JULY , I Cl~O Qb.1 9b.1 9b .1 91.1) 9&.1 9&.1 '9&.1 . 9b.1 91.0

AUGUST tl qll(l Z.2 2.3 I 2.3 2.2 2.3 2.3 I 2.4 2.3 2.0

SlPTE'IIlF:R ,tQI:II) 56.2 58.2 56.3 S5. 11 58.3 51\.3 58.b 511.3 55.3

nCTOHI:.R ,I Q 80 I~b ./1 40.4 IIb.4 114.1 4h.4 2.0 4b.4 IIb.4 411.1

NOVE~1I\t-.R ,IQIIIl 100.0 100.0 100.0 94.9 '100. n 0.0 100.0 100.0 911.9
I

!>[CP1Rl.R , 1'161 11)1).0 100.0 100.0 Q9.5 100.0 .0.0 100.0 100.0 99.5

JAI'IlIAR'y , I qiU 11)0.0 100.0 100.0 98.0 100.0 0.0 100.0 100.0 96.0

ft.IHWARY ,1 4 1\1 Sl.7 52.7 52.7 41. I 52.7 4&.& 53.0 fiZ.7 41.1

14AHCH ,1961 Clb.b 9b.6 9b.A 94.Z 9&.a CI&.4 97.0 . 9b. 0 911.1

APRIL ,1<11:11 [/10.0 100.0 100.0 95.3 100.0 100.0 100.0 ~, 100.0 95.3

'~IAY ,IQill 1/)0.0 [00.0 100.0 ,.. 94.8 100.0 100.0 100.0 100.0 94.8

JUNE. , leI/II 1110.0 ' 100.0 100.0 95.b 100.0 100.0 100.0 100.0 95.b

JULY ,1'1t11 IUO.O 100.0 100.0 90.9 1(10.0 100.0 100.0 100.0 90.9
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Table; B~~.2 (continued)

R&M CONSULTANT, INC. SUSJT~A HVOROElEcrHJC PROJEct
PI:Hr.f.f1Tl\fif. llF IJSAl1tf.. (tlllIJRLV DATA) FOR VJI::ATUER VJ1ZIIIW STATIUN 10: b~O

11(HI TIj

r

~' .,::~t/~,:.: ,<"'i',:~' ,~':·.i';~\~~?:''-: ,:,'j ':"/,,i..;':;~';'":i~J.
~r",

('

r'

r

r·

r

,...

r'

r':

n
tp

'!d

r'

n
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Table; B~5! 2 (PQntinued} " .r

RlM CONSULTANT, INC~ SU5lTNA HYDRO(lECTR C PROJECT
P~I\I.£t;T"GE OF lJSABLl: (HUlJfoILY DATAl F'lJH WU-Wl:H ~:IlI\IW SThT UN JOg bbO NAME i OEVIl CANYON

r '"
,

~lUNTH 1t ~iP \';S ~;D FIt! PRECIP. SOlAl~ fJK-IWS r HArT~RY DfW POINT______ • ___ • __ " ____ ~__ ~ ________ ._••__ ~_________________.~".~_~_______ ~____ M ___ .M ___ ~••___~._~__._.___________ ___••____

0'''. _.

JULY , 191\\) 100.0 100.0 I~O.O 72.0 100.0 100.0 100.0 100.0 72.0 ~

AUGUST ,1980 41.7 111.1 . 41.7 26.8 41.7 41.7 41 .7 &It.7 21i.R

Sf.PTElljj~R ,19BlI 0.0 0.0 0.0 0.0 0.0 . 11.0 0.0 0.0 0.0
.,

UCTOblH ,191lU 91l.d '18.8 9ii.8 7 11. q 0.0 31).7 98.9 9/1.6 711.9

"WVHlbI:.R ,19HO 10Cl.0 /l2.b 82.b 90.3 0.0 0.0 10n.0 101l.0 90.3

l>lClHIH.H ,19bl lilu.1I IUO.O 100.0 89.2 0.0 0.0 100.0 100.0 89.2

JMlllAfO ,1 'JIll 100.0 !tIll. 0 100.n 6b.7 0.0 0.0 100.<l 100.0 R.b.7

FE.I3RUAF:Y , 1'~1l1 100.0 c1.8 211.3 93.3 0.0 12.b 100.0 100.0 93.3

'·lARCI1 , 191il Q'J. b 99.1. 100.0 69.4 0.0 99.9 100.0 99.7 a9.0

APRIL ,19111 1(' 0.0 100.0 100.0 90.1 101).0 100.0 100.0 100.0 <10.1

~lA y , 1<Ill 1 11' 0.0 100.0 100.0 75.3 100.0 100.0 100.0 11l0.0 75.3

JUNl:': ,1.,.111 l\iO.O 100.0 100.0 77.b 100.0 100.0 100.0 100.0 77.b

JULY ,1 'HQ Qd./I 96.41 90./i 92.1 9/1.4 98.4 100.0 1 q8. II n.1-.__..___._____.._____.___ ~____ ~~ ___.___ ~__~~_. ___ ~ ___a_._..M __ • _____.-__~_.______ • _______________ • __~------_________

,urAL uO.l 7b.'} 7t1.7 n.1I 3/1./1 47.1i 8b.2 /.'Ib.2 72.3
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~. Source: Discharge measurements at gaging stations, Techniques of Water - Resources
Investigations. USGS, 1968, P. 28.
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SUSITNA HYDROELECTRIC PROJECT

TABLE' 8 .. 9.1;,

Description of Snow Creep Station Installations

February 25, 1981

J. Coffin, C. Schoch, R. ButeraInstallation Crew:

Site Name: Devils Canyon

Site Number: 0940

Date of Jnstallation:

Site.,.Specific Information

1 . Location: SW la, Sec. 32, T331\1, R'I E, Sewa rd Meridian

2. U.S.G.S. Map: Talkeetna Mountains (0-5)

3. !:Ievation of Site: 1,500 ft. (from map)

4. Slope Aspect: Northeast

5. Slope Angle: 29°

6. Snow Depth @ Time of Installation: 20+ inches

7. Air Temperature @ Time of Installation: 32°F

8. Soil Material: Thick tundra, frozen

9. Shelter"Distance (see sketch): 15 ft. (approx.)

10. Cylinder Distance (see sketch): 65 ft. (approx.)

11. Maximum Pretensioning Force Used: 1000 Ibs.

12. Final Dynamometer Reading @ Time of Installation: 4701bs.

13. Dynamometer Installed: W.C. Dillon Co., 2000-10. (pound)

Capacity, 5 11 dial SiN 10576

14. Notes: Pilot burner did not funtion properly at time of

installation. Thus, it was not connected until the

next visit to the station, March 15, 1981.

susit4/g2
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SUSITNA HYDROELECTRIC PROJECT

TABLE' B.9.2

Description of Snow Creep Station Installations

Site Name: Watana

Site Number: 0920

Date of Installation: February 26, 1981

Installation Crew: J. Coffin, C. Schoch, R. Butera

Site-Specific Information

Location: NW'!a, Sec. 30, T33N, R5E, Seward Meridian

Slope Aspect: Southwest

Slope Angle: 35°

Snow Depth @ Time of Installation: 24-30 inches

Air Temperature @ Time of Installation: 30°F

Soil Material: Broken rock and tundra, all frozen

Shelter Distance (see sketch): 20 ft. (approx.)

Cylinder Distance (see sketch) : 90 ft. (approx.)

Maximum Pretensioning Force Used: 900 Ibs.

Final Dynamometer Reading @ Time of Installation: 440 Ibs.

Dynamometer Installed: W.C. Dillon Co., tOOO-lb. (pound)

Capacity, 5"dial, S/N 10575

Notes: Pilot burner did not funtion properly at time of

installation. Thus I it was not connected until the

next visit to the station, March 16,1981.

1.

2.

3.

. 4.

5.

6.

7.

8.

9.

10.

11 .

12.

13.

14.

U.S.G.S. Map:

Elevation of Site:

Talkeetna Mountains (D-4)

3,200 ft. (from map)

susit4/g1
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FIELD OBSERVATION LOG
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R&M FIELD DATA COLLECTION LOG AS OF DECEMBER 15, 1981

susi6/g Page 1

Comments

Instrument functioning
normally.

Dates of Type of
Observation Observation

7/10-12/1/80 Scheduled
4/15/81-12/2/81

Date of Observation
Installation Frequency

6/20/80 Continuous

SUSITNA HYDROELECTRIC PROJECT
Subtask 3.03 - Hydrology Field Observation I-og

Type of
Instrument Used

Scientific Instr. Co.
Manometer "

Station location

Susitna River near
Watana Damsite

Status As of: December 15, 1981

Parameter
Measured

(1) River Stage*

Stevens Water level
Recorder

(3) River Crest (a) Susitna-Chulitna Crest-stage recorder 6/26/80 Unscheduled
Stage* Confluence (LRX-4)
(Susitna River)

(b) Chase (LRX~9) Crest-stage recorder 7/31/80 Unscheduled

(c) Curry (lRX-24) Crest-stage recorder 6/26/80 Unscheduled

(d) Section 25 Crest-stage recorder 6/26/80 Unscheduled
(LRX-28)

(e) Sherman (I-RX-35) Crest-stage recorder 6/26/80 Unscheduled

(f) Portage Creek Crest-stage recorder 6/25/80 Unscheduled
(LRX-62)

?
I-'

(2) River
ms~a~e

Susitna River near
Watana Damsite

Teledyne-Gurley N/A
Price Current Meter

Marsh-McBirney
Flow Meter

Unscheduled 8/20/80 Event
8/21/80 Event
9/3/80 Event
9/18/80 Event
10/20/80 Event
4/01/81 Event
5/24/81 Event
6/2/81 Event
7/3/81 Event

7/31/80 Event
7/27/81
8/31/81
11/2/81
12/2/80 Event
7/27/81
11/2/81
7/31/80 Event
7/27/81
8/31/81
11/2/81
7/31/80 Event
7/27/81
8/31/81
11/2/81
7/31/80 Event
7/27/81
8/31/81
11/2/81
9/6/80 Event
11/11/80
7/27/81
11/2/81

Stage-discharge rating
curve and table have been
prepared from field meal ~·e
ments.

Observations are made at
recorder following flood
events. Water surface
elevations are recorded
periodically at most of
the crest gage sites.

---..,



Dates of
Observation

7/31/80
5/24/81
5/31/81
7/31/81
9/3/81
9/17/81
7/81/81
9/3/81
11/2/81
7/28/81
9/3/81
11/2/81
7/28/81
9/3/81
11/2/81

3/30/81
4/14/81
5/1/81
5/8/81
5/14/81
5/24/81
5/31/81
6/2/81
6/6/81
7/27/81
7/31/81
8/5/81
8/6/81
8/10/81
8/12/81
9/3/81
9/4/81
9/17/81

Type of
Observation

Event

Event

Event

Event

Event

Comments /'

--.

Observations are made
periodically by field
personnel.
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susi6/g Page 3
SUSITNA HYDROELECTRIC PROJECT

Subtask 3.03 - Hydrology Field Observation Log
Status As of: December 15, 1981

Parameter Type of Date of Observation Dates of Type of
Measu"ed Station Location Instrument Used Installation Frequency Observation Observation Comments

(4) River Stage (b) Watana Damsite Staff Gauge 4/16/81 Unscheduled 5/7/81 Event
(Susitna River) 5/21/81 ,
( Continued) 6/1/81 .

6/3/81 ,
6/9/81 I

6/10/81
7/28/81,
8/5/81 ----..
8/12/81

(c) Denali Bridge Staff Gauge 5/31/81 Daily - Scheduled Daily observations by
personnel of the Denali
Mining Company.

\) (5)Water
i

(a) Susitna River Martek Water 10/23/80 Continuous 10/23/80· Scheduled Damage to cable caused loss
I Quality (1,2)* near Watana Damsite Quality Data 4/16/81, of a/l but temperature

W Logger data for period to 7/2/81.
5/21/81- Instrument repaired and
7/2/81, . factory - calibrated in

7/81. Appears to be func-
8/5/81- tioning normally at present.
Present

D.O. sensor not working
properly from 10/1/81 to
11/3/81.

---.
(b) Susitna River VWR pH Meter N/A Summer: monthly 6/19/80 Scheduled Spring break-up.
near Cantwell YSI DO Meter Winter: 2-3 months
(Vee Canyon Site) YSI S-C-T Meter 8/8/80 Scheduled Summer high-flow period

(sampled by helicopter).
Van Dorn Sampler
Imhoff Cones 9/5/80 Scheduled Summer low-flow period.

9/17/80 Sched/Event Right after heavy rainstorm
(post-peak).

10/17/80 Scheduled During river freeze-up.
1/13/8T Scheduled Winter through-ice sampling.
5/20/81 Scheduled After ice breakup, spring.
6/30/81 Sched/Event Summer hyc;lrograph - falling

limb.

~-~---.~._-~--~.~_._---_._---------- _.._---_.__._-----------
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Status As of: December 15, 1981

Parameter
Measured

Type of
Instrument Used

Date of
Installation

Observation
Frequency

Dates of
Observation

Type of
Observation Comments

Scheduled Winter through-ice sampling.

Scheduled Summer low-flow period.

Sched/Event Right after heavy rainstorm
(post-peak).

Scheduled After ice break-up, spring.
(Sampled same day by USGS).

Sched/Event Summer hydrograph - peak.
Sched/Event Summer hydrograph 

falling limb.
Event Summer hydrograph - peak.
Event Summer hydrograph 

falling limb.
Scheduled Summer low-flow period . .--....\
Scheduled Samples taken for qua lit) 

control check of· laboratory.
Scheduled During river freeze-up.

Summer hydrograph
rising limb.
Summer hydrograph - peak.

During river freeze-up.

Summer hydrograph 
falling limb.
Summer low-flow period.
During river freeze-up. _____

Summer high-flow period
(sampled by helicopter).

Event

Event

Event

Scheduled
Scheduled

Scheduled

Scheduled

8/2/81

8/3/81

8/3/81

9/15/81
10/7/81

8/8/80

10/14/80

1/14/81

5/27/81

6/30/81
7/1/81

8/2/81
8/3/81

9/14/81
9/17/81

10/8/81,

9/5/80

9/17/80

Summer: monthly
Winter: 2~3 months

Summer: monthly
Winter: 2-3 months

N/A

N/A

Same as at Vee
Canyon

Point-integrating
Suspended Sediment
Sampler

(b) Susitna River
near, Cantwell
(Vee Canyon Site)

(c) Susitna River at
Gold Creek

(a) Susitna River
near Cantwell
(Vee Canyon Site)

(5) Water
Quality (1,2)*
(Continued)

(6) Suspended
Sediment
Discharge

?
oj::>

10/18/80'

1/13/80

5/20/81

Scheduled

Scheduled

Scheduled

During river freeze-up.

Winter through-ice sampling.

After ice break-up, spring.
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Station Location

SUSITNA HYDROELECTRIC PROJECT
Subtask 3.03 - Hydrology Field Observation Log

Status As of: December 15, 1981

Parameter
Measured

Type of
Instrument Used

Date of
Installation

Observation
Frequency

Dates of
Observation

Type of
Observation Comments

Sched/EVent Summer hydrograph - falling
limb.

Event Summer hydrograph 
rising limb.

Event Summer hydrograph - peak.
Event Summer hydrograph 

failing limb.
Scheduled Summer low-flow period. ---;

?
U1

(6) Suspended
Sediment
Discharge

(a) Susitna River
near Cantwell
(Vee Canyon Site)

(b) Susitna River at
Gold Creek

Same as at Vee
Canyon

N/A Summer: monthly
Winter: 2-3 months

6/30/81'

8/2/81

8/3/81
8/3/81

9/15/81

10/16/80

1/14/81
5/27/81
6/30/81
7/1/81 '

8/2/81
8/3/81 "

9/14/81,

Scheduled

Scheduled
Scheduled
Sched/Event
Sched/Event

Event
Event

Scheduled

During river freeze-up.

Winter through-ice sampling.
After ice break-up, spring.
Summer hydrograph - peak.
Summer hydrograph -
falling limb.
Summer hydrograph - peak.
Summer hydrograph 
falling limb.
Summer low-flow period.

(7) Climate (3)* (a) Watana Camp MR I Weather Wizard 3/13/80
(WW)

(b) Devil Canyon MRI Weather Wizard 7/17/80

(c) Kosina Creek MRI Weather Wizard 8/25/80

(d) Tyone River MR I Weather Wizard 8/27/80

(e) Denali (Susitna MRI Weather Wizard 7/18/80
Lodge)

(f) Sus;tna Glacier MRI Weather WI;zard 7/20/80

** Occasional gaps in data records due to mechanical or electronic malfunctions
period to 7/1/81. Summaries for more recent data are being prepared by R&M.

Continuous (15-min.) 4/8/80-Present Scheduled **

Continuous (15-min.) 7/17/80-Present Scheduled ** ,--..

Continuous (lS-min.) a/2S/80-Present Scheduled **

Continuous (15-min.) 8/27/80-Present Scheduled **

Continuous(15-min. ) 7/18/aO-Present Scheduled **

Continuous 7/20/80-Present Scheduled **
(lS-min. or 3D-min.)

or other field problems. Da~a summaries prepared by MRI for
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Station Location

SUSITNA HYDROElECTRIC PROJECT
Subtask 3.03 - Hydrology Field Observation Log

Status As of: December 15, 1981

Parameter
Measured

Type of
Instrument Used

Date of Observation
Installation Freguency

Dates of
Observation

Type of
Observation Comments

(d) Butte Creek Pass Aerial Snow Markers 9/11/80

I
Scheduled Three aerial markers on and

around the glacier.

Scheduled Three aerial markers on and
around the glacier (thref'-..qf
original six markers mo" ' to
better locations in 8/81).

Scheduled Five aerial markers on and
around the glacier (including
two additional markers
placed on the ice in 8/81).

One aerial marker in
Vicinity of Butte Creek
Pass (two of original three
markers removed and used
elsewhere) .

Scheduled

01/07/81
2/2-2/3/81
3/6/81
4/2/81
4/30/81

1/7/81
2/2-2/3/81
3/6/81
4/2/81
4/30/81

1/7/81
2/2-2/3/81
3/6/81
4/2/81
4/30/81

2/2/81
3/6/81
4/1/81
4/30/81

Winter: monthly

8/26/80, Winter: monthly
8/81

8/28/80, Winter: monthly
9/4/80,
8/81

9/4/80, Winter: monthly
8/81

Aerial Snow Markers

Carpenter Machine
WorkS Snow
Sampling Kit

Same as at West
Fork

Same as West
Fork

(a) West Fork Glacier
Snow Course

(b) Susitna Glacier
Snow Course

(c) East Fork Glacier
Snow Course

(8) Snow Density
and Depth (4)*

?
O'l

(9) Ice Buildup
during
Precipitation*

(a) Watana Camp Steel Plate 11/80 Unscheduled Same dates as Event
any winter trip
to Watana Camp

Measurements to be made--..
during or immediately al
freezing rain. No observed
freezing rain to date.

(b) Denaii
(Susitna Lodge)

Steel Plate 11/80 Unscheduled Same dates as
Denali climate
station runs

Event Same as at Watana Camp.

(10) In-Cloud (a) Watana Camp
Icing (Ice Buildup
on Transmission
Line)*

Short Section of
Transmission Line

9/10/80,
10/16/80

Unscheduled Same dates as Event
any winter trip
to Watana Camp

Measurements to be made
during or immediately after
icing conditions. No in
cloud icing has been
observed to date.
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Type of

Observation
Dates of

Observation
Date of Observation

Installation Frequency

SUSITNA HYDROELECTRIC PROJECT
Subtask 3.03 - Hydrology Field Observation Log

Type of
Instrument UsedStation Location
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Status As of: December 15, 1981

Parameter
Mea!7ured

(10) In-Cloud
Icing (Ice Buildup
on Transmission
Line)*

(b) Denali (Susitna
Lodge)

Short Section of
Transmission Line

9/11/80, Unscheduled
10/20/80

Same dates as
Denali climate
station runs

Event Same as at Watana Camp.

'~

?
-...J

(11) Snow Creep*

(12) Ice
Thickness and
Competence*

(a) Watana Camp

(b) Devil Canyon

Susitna River and
Tributaries (5)

Dillon Dynamometer
Section of Trans
mission Line Tower

Dillon Dynamometer
Section of Trans
mission Line Tower

Ice Auger
Measuring Tape

2/26/81 Winter: monthly

2/25/81 Winter: monthly

N/A Winter

3/6/81' i

3/16/81
4/1/81
10/2/81
11/3/81
12/2/81

3/5/81
3/16/81
3/31/81
10/2/81
11/3/81
12/3/81

2/27/81

4/1/81 '

Scheduled

Scheduled

Scheduled

Scheduled

Installed on a north-facing
slope about 2 miles west of
Tsusena Butte.

Installed on a north-facing
slope near the Devil
Canyon climate station.

Ice thickness surveys were
conducted at all CSR
locations, except at Section
25 and the Susitna-Chulitna
confluence. See parameter
(3). ~

Adjacent to Watana Streo...
gauge and in conjunction
with through-ice discharge
measurements.

(13) Extent of Ice Susitna River
Cover, Locations
of Ice Jams*

SLR Camera N/A Daily or weekly
during Freeze-up
and Break-up

10/80 Event
11/80," 12/80
1/81, 2/81
3/81, 4/81
5/81
10/2/81, 10/6/81,
10/29/81, 11/6/81,
11/18/81, 12/14/81

Black & white aerial photos
taken 11/14/80, 12/5/80,
4/27/81, 5/6/81.

------- "----"---- _._-- ."--""-"" -" -- - -------""-----------""
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..

Velocity points, camera
mounts and thermocouple
were installed. Horizontal
control net establish and
initial survey conducted.
Extensive snow depth and
density studies through
out glacier network were~

conducted.

Type of Date of Observation Dates of Type of
Installation Frequency Observation Observation

Susitna Glacier, West Survey Equipment 5/17- Monthly through 5/81 Scheduled
Fork Glacier, Turkey SLR Camera 5/18/81 July, August, 7/30/81
Glacier, West Fork Aerial Photography September 8/11/81
Susit':la Glacier 5/30/81 9/2/81

Status As of: December 15, 1981

Parameter
Mea9ured Station Location Instrument Used

(14) Glacial
Composition and
Movement (6)

(17) Bedload (a) Susitna River Helley-Smith - Unscheduled
Transport* @ Gold Creek Sampler

(b) Talkeetna River Helley-Smith - Unscheduled
near Talkeetna Sampler

(c) Chulitna River Helley-Smith - Unscheduled
near Talkeetna Sampler

(d) Susitna River Helley-Smith - Unscheduled
near Sunshine Sampler

7
(Xl

(15) Evaporation

(16) Icing
Detector*

Watana Camp

Watana Camp

Monel, Class A
Standard Weather
Bureau Evaporation
Pan

Rosemount Ice
Detector with
electronic counter

5/7/81

12/5/80

Daily" May-Sept.

Continuous 1/7/81
2/3/81
3/6/81·
3/31/81
4/30/81
6/1/81

7/22/81
8/26/81
9/28/81

7/21/81
8/25/81
9/29/81

7/22/81
8/25/81
9/29/81

7/22/81
8/26/81
9/30/81

Scheduled

Scheduled

Event

Event

Event

Event

Daily observations recorded
by camp personnel.

Any interruption of AC power
is recorded as one count.
Counter observed during site
visits. No significant amount
of icing has been recorded to
date.

***

.,---..

***

***

***

*** Bedload sampling done jointly and in cooperation with the USGS. The July trip was done at a relatively high flow level, the August
one at an intermediate of Susitna River flow level, and the September trip at a relatively low flow.
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Comments
Type of

Observation
Dates of

Observation
Observation
Frequency

Date of
Installation
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Subtask 3.03 - Hydrology Field Observation Log

Type of
Instrument UsedStation Location
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Status As of: December 15, 1981

Parameter
Measured

?
1.0

(18) Sequential
Aerial Photography
of Susitna River*

N/A Olympus OM-2
Camera (35-mm film)

Unscheduled 11/14/80

12/5/80

4/27/81

5/6/81

8/24/81

10/19/81

Event

Event

Event

Event

Event

Event

Freeze-up, Delta Island to
Watana Creek.
Freeze-up, Cook Inlet to
Watana Creek.
Break-up, Bell Island to
Watana Creek.
Break-up, Bell Island to
Cu rry • .,"",
Medium flow. Cook Inlet
to Devil Canyon, for
Vegetation Studies.
Low flow, Cook Inlet to
Tal keetna Confluences, for
Morphology Studies.

..- ........~
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Subtask 3.03 - Hydrology Field Observation Log

*

(1)

(2)

AI') asterisk after a parameter in column one (1) indicates that the entry for that parameter has been altered from the last log's entry.

WQ parameters measured by the continuous water quality monitor: water temperature, dissolved oxygen, conductivity, pH-, and oxidation 
reduction potential.

WQ parameters measured in the field: dissolved oxygen, water temperature, conductivity, pH, alkalinity, settleable solids, and free carbon
dioxide.

<?
f-'
o

(3) Climate parameters measured at each station: air temperature, average wind speed, wind direction, peak wind gust, relative humidity,

precipitation, and solar radiation. Snowfall amounts wilt be measured in heated precipitation bucket at Watana only. Prior to 4/30/81, data

were recorded at thirty (30) minute intervals at the Susitna Glacier station and at fifteen (15) minute intervals at all the other stations.

Since that date, a 15-minute interval has been used at all stations.

(4) Dates of in'stallation refer to aerial snow survey markers. The actual snow courses are located at one of the markers at each of the three

glaciers. There is no snow course at Butte Creek Pass, only an aerial marker. Snow surveys are conducted concurrently at all the climate

monitor locations, with the exception of the Susitna Glacier Station, where the snow course is at a more suitable location nearby.

(5) Several sites along the main stem of the Susitna and a few sites on the larger tributaries are to be observed.

(6) Dates of installation refer to snow survey markers.

(7) Last log prepared was as of 10/2/81.

,
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March 17, 1980
P5700.01

R&M Consultants
PO Box 6087
5024 Cordova Street
Anchorage, Alaska 99503

Attn: Mr. Brent Drage, P. E.

:,

'..
.' ' .•;~ '., . ''''''''~... .I

. ''''', .'

','c/', ,,"",__.__ <\';;/
~ -~:..~~~-~:~/

Dear Bent, Susitna Hydroelectric Project
'SnoWCoorses'Survey'

Enclosed is a copy of a 1etter from TES commenting on ADF&G I S request for

snow courses and climatic stations, for your information.

We believe that in your discuss,ions with John Hayden in Anchorage, it was

decided that you will final ise an agreed program and cost estimates with

ADF&G and send it for our review.

We await your early response to this matter.

Yours truly,
.,,?
, /1

,{:.'>t,Vv'-'0~
G. Kri shnai1 '

GK:adh ,
Enclosure



':rErrEstria~
. nvironmental

~~tll~""Specialists, inc.
R.D.1 BOX 388 PHOENIX, N.Y. 13135

Dr. John Hayden
Acres American, Inc.
Liberty Bank Building
Main at Court
Buffalo, New York 14202

Dear John:

February 28, 1980
218.082

.... ;


. '~''''''----''-"''

.......... ;

Vincent J. Lucid, Ph.D.
Director of Environmental Studies

However, we feel that some of the snow courses recommended

As suggested at my meeting with Ian Hutchison and John
Lawrence on February 20, we have reviewed ADF&G' s request for
snow courses and climatic stations (January 31 letter and map
from Karl Schneider). A summary of our recommendations follows.

It appears that Karl prepared his request without the
---~--'-lbenefit of a copy of the February POS. Our comparison of his

:.L~·?~'".rY:·~,ER request with the program as described in the POS indicates thath.J I ,\.11\..11.

SI.I :~i'i-N!\ some of ADF&G' s needs would be met by existing or proposed
·-···--lstations.

;: : l..~ I:~ ::; '100 I
.._......:-:!.f~: .~c: I Specifically, we feel that none of the climatic stations
.:::;>i.j~\c.:::.:: HO. lproposed by ADF&G are needed, due to the proximity of s tations
~.:~~/ !proposed by R&M. However, minor modifications in R&M's program

.. (.·~r-"·~:----lmight be appropriate to better suit ADF&G' s needs for climatic
.,;" .'l J 1 da t a
]:~ ~ ~ 1 •
.'~. if! !-

": (.l I _
, I-';- - ...- -;-.--_. by ADF&G should be added to the program, whereas others may not

-:._.,' - J.__ be necessary. 'Specifically, the seven snow courses circled on
··-1···; '. ·.--!. .!the attached map should be added. Those not circl~d are felt
....: .' _ ...._ to be unneces sary due to the proximity of existing or proposed

._:_i..:... : ... i__lstations (as described in the POS), or due to a low likelihood
! :.' ....;.; ! ,that the data would be of value to the program. If any existing

'--'stations are scheduled for discontinuation, are-evaluation
I

J~~} F~~.;J= of our recommendations will be required.
i""" I

•• _'.__.; •.•. '.• J ...! _I Please keep us informed of further developments in the
i '.' ".J r I..._.. -1.. _-," __ program.
I , " L

~~'':-....·:,=i-·~-=I s~~erelY'
_... . :':':-'-1 \....-/ U ...A..C t:..
.. ··_-:----··1
. I I !

_~=i=il
-.: .._.1--.- VJL/vl

I I , !
-1--·'·_·_-._1__1 Enc.
Ii: iLS I I
--~~
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March 21, 1980

Dr. I.P.G. Hutchison
Acres American
Main @ Court
Liberty Bank Building
Buffalo, New York

R&iVl No. 052303

Re: Cooperative Agreement with S.C.S. on the Snow Survey Program

Dear lan,

On March 19, 1980, I met with George Claggett (S.C.S.) on developing a
cooperative program for continuation of snow course work for the Susitna
Project. This discussion related to two time frames; (1) continuing snow
surveys for 1980 and (2) snow surveys for 1981 and 1982.

Continuing the 1980 snow survey program was outlined in the February 12,
1980 letter from S.C.S. to A.P.A. and concurrence was expressed in a memo
dated February 19, 1980 from Robert Mohn to John Lawrence. This program
will be carried out as outlined except that for the May ~, 1980 snow course
run, a helicopter will be required to conduct on-site inspections of our high
elevation snow courses which will be installed this summer.

R&M participation in the 1980 program is "'going to require four man days in
addition to our Plan of Study budget which amounts to about $1,280.00.

For 1981 and 1982 snow course work, we have tentatively agreed on the
following cooperative program.

a) The Susitna basin will be divided into the Lower Basin and the
Upper Basin.

b) S. C. S. will furnish one man and R&M Consultants will furnish one
man.

c) The Lower Basin will require one days operation out of a fixed
wing aircraft. S. C. S. will provide the fixed wing.

d) The Upper Basin will require one days operation out of a
helicopter in order to service the high elevation snow courses.
Acres will provide the helicopter.

e) S. C. S. will process data and include it in their monthly bulletins.
f) Snow pillows will not be installed during 1980 because of the

potential bridging problem at high elevations. If determined
feasible after one years operation, they will then selectively be
installed.

At4C~OHAGE JtJNt:::.~U VALDEZ WASIl.l.A
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March 21, 1980
Acres American
Page -2-

(

The 1981 and 1982 program as outlined above can be conducted within the
existing R&M Snow Course Budget and it is believed that the extra effort
required during 1980 can be absorbed within this budget. The aircraft
requirements as specified above are similar to those as were determined for
the program outlined in the Plan of Study.

If you are in concurrence with this program please outline it for A. P. A. so
that a cooperative agreement can be firmed up.

Very truly yours,

R&M CONSULTANTS, INC.

fl---+-rv---r--
Brent T. Drage, P.E.
Susitna Project Coordinator

BTD/dj/SUSI2-B

_____~L- _
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March 21, 1980 R&M No. 052303

Dr. I.P.G. Hutchison
Acres American
Main @ Court
Liberty Bank Building
Buffalo, New York

Re: Budget and Scope Review to Accommodate Cooperative Agreement with
the U.S.G.S. Water Resource Division

Dear lan,

I have reviewed Subtask 3.03 and 3'.10 budgets in conjunction with the
budget submitted by U. S. G. S. to A. P. A. for cooperative participation in the
Susitna hydrologic data collection program. Attached are summaries and cost
breakdowns for accomplishing the work outlined by U.S.G.S. and included in
the February Plan of Study. The scope has been expanded to include
efforts which were discussed during our meeting with U.S.G.S., A.P.A.,
S. C. S. & D. N. R. on February 7, 1980. In addition, bUdgets presented on
the attachments account for continuing stream gaging at those stations which
the Corps of Engineers is going to discontinue funding as of October, 1980.

A c09perative program for hydrologic data collection should enhance the
Susitna Project. Generally, the U.S.G.S. will develop a good data base for
engineering and environmental studies and R&M Consultants will expand the
data for required site specific analyses. Working in a cooperative manner
will develop a stronger base for forthcoming decisions.

The program outlined in the letter from U. S. G. S. to A. P. A. , dated
February 27, 1980 is inetuded in its entirety with the exception of Tyone
River and the Yentna River. I do not feel that establishment of a stream
gage on the Tyone River is warranted at this time, however it should be
considered at a later time when we can better define its influence on the
Susitna system. The U.G.S.S. did not include costs for establishing a
stream gage on the Yentna River. Estimated costs for this station are
included and were developed based on information related to me during a
phone conversation with Larry Levine. John Hayden has recommended a full
station be established on the Yentna River rather than a staff gage.

A cost breakdown for Subtask 3.10 is attached. When this subtask was
outlined, we included only the installation of a staff gage on the Yentna
River with field visits to be coordinated with environmental activities . This
station is upgraded to a full station which includes discharge, sediment,
water quality, and temperature. For the Chulitna River gage, we scoped in

I:'AJABANKS JUNEAU VAoL.UEZ WASILLA
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efforts for obtaining sediment and discharge, however, it appears that we
estimated lower costs than the U. S. G. S. proposes. The stream gage on the
Susitna River near the Parks Highway Bridge included only discharge
measurements whereas the U.S. G. S. proposes additional measurements of
water quality and sediment. This additional effort, which is justifiable for
envi ronmental studies, constitutes part of the cost overrun.

Consider this submittal a lid raft II for negotiating a cooperative agreement
between the U. S. G. S. and the A. P. A. Following finalization, budget
adjustments will probably be required. Please give a call after you have had
an opportunity to review.

Very truly yours,

R&M CONSULTANTS, INC.

JJ----;:I-TO~
Brent T. Drage, P.E.
Susitna Project Coordinator

BTD!dj!SUSI2-A

_____----i~lL ...:- _
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Summary

Budget Breakdown for U.S.G.S.

Cooperative Agreement

«..
- .. < ....

Labor Equipment Lab. Total
1. Available budget as per

page 6

Subtotal $170,000 $71,300 $125,000 $366,300

2. U.S.G.S. Costs thru June 1981

Based on Feb. 27, 1980 letter

from U.S~G.S. to A.P.A. *117,980 67,520 185,500

3. U.S.G.S. Costs July 81 thru

. June 1982 - Projected from

data on above letter *104,150 104,150

4. R&M Budget for 2 Stations

Plus event oriented work

and coordination with U.S.G.S.

105,333 24,656 83,330 213,319

Subtotal

Summary

Overrun =

*Lab Analyses included in Labor

327,463

(157,463)

92,176 83,330

(20,876) 41,670

502,969

(136,669)

$136,669

: ~L-- _
'.~~)
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c...

Summary of

Areas Constituting Overrun

c·

1.

2.

3.

Continuing operation of Stream Gages that were'

previously funded by Corps of Engineers

As per U.S.G.S. letter to A.P.A. Jan. 17, 1980

Continued operation from Oct. 1981 to June 1982,
(9/12 x $43,800)

Subtotal

Upgrading Yentna River gage from a staff gage to Full

Stream gage.

Costs through June 1981

Costs from July 1981 to June 1982

Minus budget allocated in Subtask 3.10

Construction

O'peration

Subtotal

Additional Costs for operating Chulitna and Susitna @

Sunshine Stream gages than budgeted for in

Subtask 3.10

$ 43,800.00

32,850.00

$ 76,650.00

$ 30,000.00

15,000.00

$ 45,000.00

5,000~00

10,000.00

- 15,000.00

$ 30,000.00

$ 35,000.00

$141,650.00
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(

Subtask 3;10

Lower Susitna Studies

Budget Breakdown

1. Field Equipment

Staff gage near Yentna River Mouth

Establish Gages @

Susitna near Parks Bridge

Chulitna River near Talkeetna

$ 5,000.00

15,000.00

15,000.00

$ 35,000.00

2. Gage Operation Labor

3 Stations ~ 5,000 per year x 2 years

Discharge & Sediment at Chulitna

Discharge only on Susitna & Yentna

$ 30,000.00

3. Field Observations and documentation for Lower

Susitna morphology studies

8 trips per year x 2 years x $1,600. OO/trip

Miscellaneous Expenses

4. Office Report

Reduction of Data

Analyses of Data

Regime Analyses

Report Preparation

Note: Aircraft Charter under Direct Cost

Orthophoto Mosaic under Task 2.08.

$ 25,600.00

1,400.00

$ 14,000.00

$106,000.00

;'- .....J~I_ _
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C.: c

Budget Breakdown for U.S. G.5.

Cooperative Agreement

1 . Total Budget

From Ian Hutchison (Acres) breakdown

a. Discharge

Labor

Equipment

$ 43,800.00

36,300.00

b. Sediment

Labor

" Lab Analyses

c. Water Quality

Labor

Lab Analyses

d. Task 3.10

Field Equipment - 3 gages

Labor

Total

77,400.00

50,000.00

18,800.00

75,000.00

35,000.00

30,000.00

$366,300.00

------~----------------------------------,
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(

2. U.S.G.S. Cost Summary

Based on February 27th letter from U. S. G. S. to A. P. A. & phone

conversation with L. Levine.

Costs through June, 1981

Susitna R. near Denali

Maclaren R. near Paxon

Susitna R. near Cantwell

Susitna R. @ Gold Creek

Chulitna R. near Tal keetna

Susitna R. @ Sunshine

Yentna R. near mouth

(est. per phone conversation with L. Levine)

Susitna R. @ Susitna Station

Total

3. U.S. G. S. Costs, July 1981 to June 1982

Projected from data on February 27, 1980

letter from U.S.G.S. to A.P.A.

Susitna R. near Denali·

Maclaren R. near Paxon

Susitna R. near Cantwell

Susitna R @ Gold Creek

Chulitna R. near Talkeetna

Susitna R. @ Sunshine

Yentna R. near Mouth (est.)

Susitna R. @ Susitna Station

Total

$ 14,130.00

10,140.00

50,000.00

15,430.00

25,700.00

32,300.00

30,000.00

$ 12,140.00

9,870.00

18,900.00

13,440.00

11,200.00

15,800.00

15,000.00

7,800.00

$104,150.00

:-- ----'~~lL _
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C.:.

4. U.S.G.S. Costs for continuation of Stations that funding will be discon-

tinued by Corps of Engineers as of October 1980.

As per U.S.G.S. letter to A.P.A., January 17,1980

Extended from October 1981 to June 1982 (9/12 x 43,800)

Total

$ 43,800.00

32,850.00

$ 76,650.00

5. R&M Consultants Budget required for maintaining 2 complete stations

plus event oriented work and coordination with U.S.G.S.

[From °lan Hutchison (Acres) breakdown]

Discharge

Equipment 2/3 x $36,300

Labor 2/3 x $43,800

Sediment

Labor 2/3 x $77,400

Lab 2/3 x $50,000

Water Quality

Labor 2/3 x $18,800

Lab 2/3 x $75,000

Total

Coordination of U. S. G. S. Field Activities

10 hours per month x 24 months x $50.00/hour

Total

$ 24,656.00

29,200.00

51,600.00

33,330.00

12,533.00

50,000.00

$201,319.00

$ 12,000.00

$213,319.00

_____~l- _'__ _
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April 2, 1980

c.,

R&M No. 052303

Acres American, Inc.
The Liberty Bank Building
Main @ Court
Buffalo, N. Y. 14202

Attention: G. Krishnan

Re: Water Quality Program
servation

Dear Mr. Krishnan:

Meeting with Alaska Department of Con-

On March 28, 1980, a meeting was held with Dave Sturdevant (ADEC)
concerning the Susitna Project water quality program. Present were Jim
Landman, Larry Pederson and Brent Drage. The meeting addressed the
present status of the Susitna Project water quality program and a request by
ADEC, that they be kept informed on the Susitna project progress.

Attached is an informal response by ADEC to the Water' Quality Program as
outlined in the P.O.S. We explained that the Water Quality Program is
currently under revision and once it is finalizf!d we would send ADEC a
copy. After describing our program and quality control procedures, he
appeared to be satisfied. We are entering him on our Data Index
Distribution mailing list so that ADEC will be kept abreast of our progress.

Very truly yours,

R&M CONSULTANTS, INC .

./} --7
,J!.J~~~

Brent T. Drage, P.E.
Susitna Project Coordinator

BTD/dj/L3-N

At.NCJ10HAGE FAIRUANK$ JUNEAU VALDEZ WASIL.L.A
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TO: I

FROM:

DATE:
Dave Sturdevant
Managemen t & Technical Assistance FILE NO:

/;/. I i TELEPHONE NO:
Jeff Hock(!/j;'fl //

'" t tfEQM&LO· l "/ . SUBJECT:

March 14, 1980

Comments - Acres POS
Susitna Hydro Development

The following comprise a summation of comments regarding the water
quality section of Acres American plan of study (POS) for Phase I
Feasibility Studies of the Susitna Hydroelectric Project.

1. The POS recognizes the inter-relationship between water quantity
and water quality.

2. Definitions of SQ~er and winter should be more clearly defined,----"'- - .. .__..
utilizing break-up and freeze-up as transition boundaries.

3. USGS will monitor ~emRacat~~~ on a continuous basis. This will
be essential for permit and certification purposes. An under
standing of natural temperature variation will be valuable.

4. Due to the glacial origin of the Susitna River, turbidity
should be monitored on more frequent intervals through the
summer months, including data at peak flow periods.

5. Field instrument~~t2_~ should be clearly established, i~cluding

models and degree of precision expected for each parameter.
l1ethcdology for each parameter should be established and
clearly referenced. It should be EPA approved or meet
specification guidelines.

6. In order to assure accurate and reliable data, Acres should
include an outline of their guality control progra~ for each
parameter to be monitored. How often will the instrument be
calibrated? What approach will be taken with regard to
standard and reference materials? Each parameter should
institute some plan for quality control over the results.

7. Methodoloqy utilized in the collection and transport of
~amples from the sampling point to the location for ill1alysis
should be clearly-d;fi~ed: including sa~ple container prep
aration.

8. It is unclear as to Vlhat is meant by total nitrogen on pg.
5-56. Nitrate (NO]) and nitrite (N02) nitrogen wou-ld be more
valuable for monitoring productivity. It is the soluble, inorganic
nitrate (N03) nitrogen that is utilized by the aquatic primary
producers. Total kjeldahl nitrogen will monitor the degree
of organic decomposition present.

9. It would be valuable to
nitrogen qa~. Nitrogen
with large scale dams.

acquire background data regarding
supersaturation is a problem associated
The potential has been addressed in the

T")I"'\C ~l.... __~._1- .: .: ..... _ ...:2 .......... ..: ..... .:..::I ...... _ ... J-..: __ ....
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c"'. March 14, 1980

10. Methodology for total dissolved and suspended solids should
be defined, referred to in

4

' Standard Methods cf4 th ed.) as total
filterable and non-filterable residues. Exceedingly high residue
levels can produce interference in filtration, and drying.

11. The type of trace metals to be analyzed should be specified,
including methodology,-equipment and degree of precision.

12. A biological inventory should be established through coordi
nation with respective resource agencies, so ADEC can determine
what species and life stages are most biologically important
and sensitive.



R"gist.r.d
Prof"uional
Engin••r

-'.
.,

MILO C. BELL
Consulting Engine.r

BOX 23
MUKILTEO, WASHINGTON 98275

Mr. Robert Williams
Terrestrial Environmental Specialists, Inc.
R. D. 1, Box 388
Phoenix, Ne~ York 13135

Dear Bob:=fi

This letter indicates that the Alaska Department of Fish and Game
intend to use river events in their work when obtaining water quality
samples in the field by taking grab samples. Our suggestions, therefore,
for using changing flows from different sources is compatible with their
program.

A single set of grab samples taken may be useful but not necessarily
indicative, as bed load transfer is a function of water flow and a sample
taken at the lower part of the river may be representative of something
that has happened upriver days or weeks before. I should think that they
would want to take samples widely spaced in the watershed in a relatively.
short time space, say 48 hours, to see if new material being introduced
have long or short time value.

Have they indicated any method
men~ of b~d load and its movement?
minds on this subject, as well as a
for operating an agreed-to system.

that they would accept for the measure
There should be some meeting of the
decision as to who will be responsible

I have discussed this with Clint Atkinson, and this letter may be con
sidered as a joint letter as he is in general agreement.

JPYOWS.
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iviay 9, 1980

Dr. I. P. G. Hutch ison
Acres American
The Liberty Bank Building
Main @ Court
Buffalo, New York 14202

.. R&M No. 052303

Re: Susitna Water Quality Data Collectionj' List of Parameters to be
Collected and Sampling Procedures

Dear lan,

Attached is the list of water quality parameters that we propose to collect at
the Watana and Gold Creek Stations. Please note that our list is compared
to the list included in the POS and ir:tput from TES. Our list includes all
suggested parameters plus some additional parameters. It is our intent to
measure this comprehensive list during 1980 and then review the results this
winter and revise the 1981 program as required to meet project objectives.

. ,

Also attached is a copy of our sampling procedures and required water
quality sampling equipment. This list is considered to be minimum for this
seasons activity and a request for purchase of this equipment has been
submitted to Jim Gill.

If you have any questions or comments please call.

Very truly yours,

R&M CONSULTANTS, INC. .
, -r-~/~ .
d'~-/'/~

Brent T. Drage, P. E.
Susitna Project Coordinator

BTD/dj/L4-DD

\

ANCHORAGE FAIRBANKS JUNEAU VALDEZ WASILLA
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MEMO TO:

FROM:

RE:

DATE:

Brent Drage

Jim Aldrich Jeu Ii-

Water Quality Sampling Procedures and Equipment Required
for the Susitna Project
R &MProject No. 052303 .

April 14, 1980

As per your instructions, I have prepared a list of the procedures and
equipment required to perform the water quality sampling to be done by
R &MConsultants in the Susitna River Basin this summer. The parameters
we will be measuring in the field incl~de: dissolved oxygen, pH, specific
conductivity, temperature, carbon dioxide, alkalinity, and suspended
solids. In addition, we will also be collecting water samples for
analysis by a commercial laboratory.

In order to analyse the above parameters in the field, it is suggested
that the following procedures be used. The equipment needed to perform
the analyses is also discussed.

Dissolved oxygen will be measured using a YSI Model 51B Dissolved Oxygen
Meter. The procedures will be as described in~IStandard Methods"
(14th Edition) section 422F and as outlined in the instructions for the
instrument.' Other associated equipment that will be required include: a
standard membrane kit for the probe, an "011 ring kit f.or the probe, a
barometer, and a thermometer.

The pH will be measured with a Digital Mini pH meter, and the procedure
will be as outlined in the instructions for the meter: A l-quart bottle
of buffer with a pH of 4 and another with a pH of 7 will also be required.

Specific conductance will be measured with a YSI Model 33 S-C-T meter.
The procedures will be as outlined in the instructions for the instrument,
however the specific condu~tance should be converted to an equivalent
value at the standard 25° C temperature.

Temperature will be meausred with a standard laboratory thermometer.
The thermometer should be calibrated in in~re~ents of 0.1° C.

Carbon dioxide will be measured according to the procedures outlined in
IIStandard Methods ll section 407B. A Van Dorn or Kemmerer water saf!lpler
should be used to collect the sample, to insure that air cannot mix with
the water sample.

·11- --J~ _
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Alkalinity will be measured according to the procedures outlined in
"Standard Methods" section 403, the potentiometric method. Field personnel
should be alerted to the special procedrues required if the pH is above
8.3.

Suspended solids will be measured with a Imhoff Cone according to the
procedures outlined in "St~ndard Methods" section 208F. The results
will be reported as ml/liter of suspended solids.

Equipment that will be required for a number of the above analyses, but
which was not mentioned above, include: a 10 m1 buret, a 25 m1 buret, a
buret stand and holder, 30 m1 drop dispenser bottles, 250 ml wide mouth
wash bottles, 250 ml beakers, 600 ml beakers, 10 ml pipets, and a var-iety
of tubing. . .

Since VWR Scientific has an office in Anchorage and cun supply most
of what we need, they probably offer the most expeditous place from
which to purchase the equipment. Attached is a list of the required
equipment that VWR could supply, along with catalog numbers, quantities
needed, and prices. .

A Van Dorn type water sampler. can bepruchased from WILCO Instruments.
Since we will be collecting samples for trace metal analyses, as well as
for standard water analyses, it would probably be best to purchase the
Beta Plus horizontal sampler with a 2.2 liter acrylic bottle. A' picture
of the sampler is on page 69 of the attached "out of date" catalog. The
acrylic bottle, although not mentioned in the attached catalog, is now
available.' The cost of the sampler and carrying case is about $290.00
plus shipping. WILCO Instruments may take as long as.5 days to process
the order. Since they apparently make the equipment once the order has
been placed, I suggest calling them (to get them started) at the same
time a purchase request is being sent. A horizontal rather than a
vertical. sampler is suggested as it generally performs better in a
r,iveT..::. -~:..: ;:':::i. .: -':.: :;~,: iI.',c:" -~:--' ': .~.~ - ..~ ~ .:' ,:~.: ~:;._.: "c .~ ...~ ,-:~., -', .:."=
To collect water-~"a~pl:e-;"foranalYS'iS'bY. a commercial laboratory we will
need various sample bottles, preservatives, and Coleman coolers. Since
it appears that Chemical and Geological Laboratories of Alaska, Inc.
will probably be performing the: laboratory analyses,. I''Suggestthat we:"
make arrangements for them to supply the sample bottles with preservative
in them and marked as to parameter and site. We would buy the COleman
coolers (after findin~ out from the lab how many bottoles will be required),
and the lab would fill them with sample bottles ready to qO at the time
of each sampling trip.

--__----.J~1L- __.:.__
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I also suggest that we have Chemical and Geological Laboratories of
Ala~ka prepare the standard sol~t~ons that we will need for the field
analyses, and that they have the standards ready with the sampling
bottles. The standard solutions required include: phenolphthalein
indicator solution prepared with carbon dioxide-free distilled water,
0.0454N Na2C03, 0.01 NaHC03, either O.lN H2S04 or 0.1 N HC1, and either
0.02 N H2S04 or 0.02 HCl (these could probably be made in the field from
the O.lN solutions but makinq them might not be much fun in the winter).
A gallon of distilled water should also be supplied for field use on
each trip.

The use of Chemi.cal and Geological Laboratories of Alaska for preparing
the standard solutions and sampling bottles will save us washing all the
bottles after each trip, adding various preservatives, making the standard
solutions, and purchasing a drying oven, Metler balance and chemicals in
order to make the standards.

Since we will require a relatively small amount of tubing and only about
25 - 10 ml disposable pipets, I recommend buying these items from one Qf
the local labs rather than ordering. them. The' quantities normally .
offered from places such as VWR Scientific are much larger than we would
require.

In terms of back-up equipment, should something go wrong with ours, a
discussion with Larry Peterson and Steve Ede of Chemical and Geological
Laboratories of Alaska has suggested that we could borrow equipment from
either of them in an emergency. A more formal arrangement 'might be in

~order. .

To protect the equipment that will be going to the field regularly and
to provide a working surface, I suggest we build one or more carryinq
cases for the equipment. The cases would include styrofoam insulation
cut out to hold each piece of equipment in a particular place, legs to
!Tl~k~ ~.a .. tQ..bJ ~ ~qn-lw.h5,ch~~amq-y's,,~_~_:co:~ldlqe Aon_e_,~_ ..c\ ~h,~_te: _su_rf,\~e._ t~, ci0" ",the: .~ ,
tl tratl ons .on ,..anda. stand: for: the .IPlhoff Cone (note that a stand was
not suggested fb~ purchase with the·crine). A rough sketch of such a
case, with some ideas, is att~ched.

The water quality sampling kits (once made) should also include a water
proof note pad, standard data sheets (which we will ·have to prepare),
and instructions for each of the tests on water proof paper. It should
be insisted that the field personnel take plenty of notes (on the water
proof pad) during each sampling trip, as they can be very useful in
analysing funny looking results at a la:er date.

!,...---__----I~~'-----------------------------'----
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Also attached is a copy of -the relevant pages in the new VWR Scientific
catalog, and copies of the IIStandard Method ll prcedures referenced above.

Here endeth the epistle. As always, if I can be of any further assistance
to you, please don't hesitate to call.

_____~~1'_ _
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Mr. BrentT. Drage
R &MConsultants
5024 Cordova
Box 6087
Anchorage, Alaska 99502
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May 21, 1980
P5700.ll .10

T.160

Dear Brent: Susitna Hydroelectric Project
Water Quality Sampling Procedures
and Equipment '

GK:pg

We have reviewed the Water Quality Sampling Procedures and Equipment
List submitted by you and offer the following comments:

1. The equipment list has been approved and arrangements are being
made for their purchase.

2. We strongly recommend that a field manual for collection, preserva
tion and analysis of each sample be prepared and rehearsed. A
checklist for collection and field testing for all parameters at
each station should be made prior to every site visit and document
ed for future reference and catalogue.

3. Since a pH meter will be available in the field, we suggest that
potentiometric method for measuring carbon dioxide be used with.
phenolphthalein indicator as a backup.

4. Preservatives should not be added ahead of time for all samples.
The local laboratory should be able to advise in this regard.
Please let us know if you need any information. '

5. We assume that you are in touch with Mr. Bob Williams to identify
and select a continuous water quality recording instrument to be
set up at Watana Camp. ~lease inform us as soon as you finalize
the details.

Should you have any queries, please call me.

Sincerely,

/'/ .~
/~an

ACRES AMER:CAN INCORPORATED
Consultir.g Engineers

The Uberty B2nK Builciing. Main G.t Court

Teiepnone 716-853· 7525 Teie\ 91-6423 ACRES BUF
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June 12, 1980

George Clagett

Snow Survey Supervisor

Soil Conservation Service

2221 East Northern Lights Blvd.

Room 129

Anchorage, Alaska 99504

R&1\1 052303

Re: Susitna Hydroelectric Project, Snow Survey Program.

Dear George:

This letter confirms our agreement for conducting snow surveys in the

Susitna River basin for the Susitna Hydroelectric Project.' As per our

previous discussions, the program will be carried out jointly between SCS,

R&M Consultants and Acres American Inc. This agreement covers snow

surveys for the winters of 1980, 1981 and 1982.

This cooperative agreement basically consists of:

a) R&M Consultants will furnish one person per snow survey
and summer maintenance trips.

b) Acres American Inc., will pay 50% of cost for air
transportation

c) Helicopter useage for high elevation snow courses will be
provided by Acres.

d) SCS will process datc;! and include in the monthly bulletins.

!\NCtiOHACC FAIf-,U;4. ...~KS )UNEA'J ·NASILL..A



George Clagett
June 12, 1980
Page 2

It is anticipated that the following trips will be

ITEM

1980 Snow Survey Trips
March 1, April 1, May 1
Summer Maintenance & Installation

1981 and 1982 Snow Surveys
2 x Feb~ 1, March 1, April 1, May 1
Summer Maintenance Trips

rortllit"'ol""l·. -"'1- 1 • -_.

NO. OF TRIPS

3
2

8
2

Total No. Trips 15

Reimbursement for 50% of air transportation costs should be referenced as

follows:

Susitna 'Hydroelectric Project

Subtask 3.03

Snow Surveys ~

and billed to the following address with copies of receipts:

Acres American Inc.

C/O Jim Gill

2207 Spenard Road

Anchorage, Alaska 99503

As per your letter dated February 19, 1980, to the Alaska Power Authority,

the estimated costs for air transportation is $2,700.00 per year and per our

subsequent conversations there should be a 20 per cent contingency for of

bad weather allowance.

_______~IL _
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George Clagett
... June 12, 1980

Page 3

(

If you have any questions or comments, please give me a call.

Very truly yours,

R&M CONSULTANTS, INC.

Brent T. Drege, P.E.

Senior Engineer

BTD/jh/L-3-Q

CC: G. Krishnan,

"

--- --J~~jl_ _
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~1r. Kevin Young
Acres. Ameri can, Inc.
Liberty Bank Building
Hain at Court
Buffalo, New York 14202

Dear Kevi n:

June 16, 1980
218.198

L. /J.P~ ) -.--$. 0..

1/8 S k (,.. /' f)r:

rL«~) /1 k
/'?" /;:1/

As we discussed on the phone, it is important to the Susitna
environmental program that the water quality data collected at the
various sampling locations yield comparable results. TES has agreed
that an event-oriented approach 'to sampling is a valid and useful
approach. In doing so, we have assumed that the same hydrologic events
would be sampled at all of the sampling stations, and that the key
parameters that we have previously identified would be measured at each
of the stations. Of course, we also assumed that the field and
laboratory methods would be selected so as to yield comparable results
for each station. .

TES has not yet received details of the USGS portion of the
program, or of the finalized Acres/R&~ portion. If documentation of
the combined programs is now available, we wish to review it and to be
assured that the total program will meet the needs of the Task 7
environmental analysis.

Sincerely,

Vincent J. Lucid, Ph.D.
Environmental Study Director

VJL/vl
cc: B.

B.
C.
M.

Drage, R&M/
Williams
Atkinson
Bell
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July 8, 1980

G. Krishnan
Acres American, Inc.
Liberty Bank Building
Main at Court
Buffalo, New York 14202

R&M No. 052303

Re: Documentation of Selected Climatic Station Sites and Associated Criteria

Dear Mr. Krishnan:

During the week of June 30, 1980, Mr. Paul Denison of Acres met with R&M
Consultants for the purpose of establishing location criteria for climatic
stations and field selection of specific sites. Mr. Denison provided climatol
ogical expertise for siting, whereas R&M Consultants provided input with
regards to the feasibility of installation, local knowledge, operations and
maintenance of each station.

A description of each site is attached with locations marked on copies of 1 to
63,360 maps. Some of these locations deviate from the locations specified in
the Plan of Study. However, it must be remembered that the Plan of
Study's locations were considered only to be representative, and an exercise
as was conducted last week was required before each site could be finalized.
The following sites have been selected: v;

Site 1 - Watana Camp

Site unchanged from Plan of Study.

Site 2 - Devil Canyon

A weather station was designated for Gold Creek, Devil Canyon or
perhaps a location in between. The Devil Canyon site offers a better
location for satisfying transmission line, environmental and hydrology
data requirements.

Site 3 - Kosina Creek

This station was added to accommodate Alaska Department of Fish and
Game caribou studies and satisfy hydrology data requirements for the
area south of the Susitna River in the Tal keetna Mountain drainages.

ANCHOHAGE FAI.~UANK::::' JUNEAU VALDEZ WASILLA
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Site 4 - Tyone River

( c.

Establishment of the Kosina Creek site caused the proposed Oshetna
River site to become redundant. This station was moved to the Tyone
River basin which has unique characteristics with respect to hydrology
studies. The Tyone drainage area is relatively large and is character
ized with gently rolling or flat terrain with numerous lakes, and the
subbasin is poorly drained. Climatic data within this basin will be
important for subsequent runoff studies.

Site 5 - Denali

This site is unchanged and considered appropriate to represent the
high plateau at the base of the Alaska Range. Data from this site will
extend an existing partial climate record.

Site 6 - Susitna Glacier

A high elevation site was specified in the Plan of Study and the field
selected site satisfies data requirements very well. The site is located
at the confluence of four major glaciers feeding the main stem of the
Susitna River.

A meeting with Sterling Miller and Warren Bollard of Alaska Department of
Fish and Game was held on June 30, 1980, to discuss wildlife climatic data
requirements as specified in their letter dated March 17, 1980, to Jim Gill.
It was concluded that a climate station 102'~ted in the Kosina Creek drainage
would satisfy hydrology data requirements as well as data for caribou calving
grounds·. However, Alaska Department of Fish and Game data requirements
in the Watana Creek drainage would not add to hydrology studies signifi
cantly enough to warrant transferring one of the proposed sites or prqvide
justification for additional funding. However, it was recognized that climatic
data would significantly aid Alaska Department of Fish and Game wildlife
studies, therefore, it was agreed that R&M and Acres would procure, install,
operate and maintain the Watana Creek stations if Alaska Department of Fish
and Game acquires additional funding. Acres/R&M will provide updated
capital and operating costs to Alaska Department of Fish and Game for the
additional stations.

The Susitna Glacier Station could experience extreme winds which will dictate
special attention. Paul Denison, along with my support, recommended instal
ling the MRI 200 mph anemometer. We hereby request authorization to
upgrade this instrument. In addition, R&M will be obligated to install
special anchoring systems on the unit to secure it during strong winds.

_____---'~lL _
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Recognition that it will not be possible to retrieve 100 percent data from
multiple remote climate stations was revealed. In order to minimize lost data,
it became apparent that a spare unit should be purchased and stored at the
Watana Camp. This unit would consist of a Weather Wizard component,
anemometer and associated cabling and structural members. It is hereby
requested that a standby unit be authorized for purchase.

It was discussed with Paul Denison and agreed upon that Acres - Buffalo
would provide R&M with formats for climatic data processing. Mr. Denison
was provided with R&M's data processing procedures which were submitted to
G. Krishnan. Mr. Denison will review and modify accordingly to insure that
the data will be processed adequately for hydrological, environmental,
transmission line and other subsequent analyses.

In summary, the meetings and field trip were very productive and informa
tive. R&M is prepared to install the weather stations beginning July 14,
1980. Please respond by telephone if you have concerns or comments.

Very truly yours,

.,-<;~ j. -.~/~/)~ -
'---- -- / ~~

Brent T. Drage, P.E .
.Susitna Project Coordinator

BTD/kad/L2-D

Attachment
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SUSITNA HYDROELECTRIC PROJECT - TASK 3.03

Climatic Station Locations

The following sites
installed this year.
since April 8, 1980.
during July 1980.
given below.

have been field located for six climate stations to be
One station (Watana Camp) has been recording data
I he other five stations are anticipated to be installed

Descriptions of the sites and their map locations are

Site No.1 - Watana Camp

Station is located about 100 yards NE of the base camp in fairly open I

gradually sloping area. No large trees are in the immediate vicinity.
The site is about a mile north of the Susitna River on the right bank,
about midway between Tsusena and Deadman Creeks.
It is located on map Talkeetna Mountains (D-4).
Map location: NW1aSec. 27, R5E, T32N, Seward Meridian.

Site No.2 - Devils Canyon

Station will be about 1/8 mile south of the Susitna River, adjacent to
the Devil Canyon damsite on the south bank. The site is in a small
clearing near a cabin and a small lake.
It is located on map Talkeetna Mountains (D-5).
Map location: SE1aSec. 32, R1E, T32N, Seward Meridian.

Site No.3 - Kosina Creek

Station will be about 6 miles south of the Susitna River in the Kosina
Creek drainage. The site is on a bluff about 1/2 mile upstream from
the confluence of Tsisi and Gilbert Creeks and between the two creeks.
It is located on map Tal keetna Mountains (C-2).
Map location: NW1a Sec. 16, R8E, T30N, Seward Meridian.

Site No.4 - Tyone River

Station will be about 5 miles east-southeast of the Susitna River on the
left bank, in the Tyone River drainage. The site is on a terrace
between the Tyone River and a bluff above it, about 1.5 miles (straight
line) downstream from the confluence of Tyone Creek and Tyone River.
It is located on map Tal keetna Mountains (C-1).
Map location: SE1a Sec. 3, R10W, T1 ON, Copper River Meridian.

Site No.5 - Denali

Station will be about a mile east of the Susitna River on the left ban k,
near Susitna Lodge. The site is 0 on a bluff west of the air strip next
to the lodge.
It is located on map Healy (A-1).
Map location: SW1a Sec. 13, R1E, T21S, Fairbanks Meridian.
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Site No.6 - Susitna Glacier

(

Station will be in the headwaters of the Susitna River, adjacent to
Susitna Glacier. The site is on a hillside to the right of the glacier, at
about the 4500-foot elevation.
It is located on map Mt. Hayes (C-16).
Map location: NE1a Sec. 14, R4E, T16S, Fairbanks Meridian.
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OFFICE MEM~RANDUM jj?

TO: B. Drage, R&M Consultants Date: July 22, 1980

FROM: 1. Hutchison Fife: P5700.1L 10

SUBJECT: Susitna Hydroelectric Project
Subtask 3.03 - Quality Control Checks
on Meteorological Data

As promised during the recent trip, Paul Denison has drawn up the attached
list of quality control checks and notes on meteorological data. These
conform to standard North American practice.

,.
,.

:I. Hu

GK:ccv
Attachment



QUALI'ry CO?-l'l'ROL CHECKS
ON METEOROLOGICAL' DATA

I - Precipitation

(a) sol~r radiation should decrease as piec~pitation
in'tensity increases

o{b) any six hourly amount should be less than 125 rom in
absolute change from precedi~g six hourly amoun't

2 - Temperature

(a) cha~ge from previous hour should be less than 160 e

(b) temperature should be, grea'ter than or equal -to deYl
point

(al cha~ge from previous hour shoulq be less than lloe
"

(b) dew point shor~:td be less than or equal to tempera-cure

ec) value should b~ less than 27°C and greater than
-47oC

ta) if 00 then \vind speed should be 00

(b) must be less than or equal too 36

5 - Wind Speed

(a) if 0.0 then \vind direction should be 00

(b) value should be less -than double the previous hour
if greater than 50 knots

(c) if ,current hour value is less than previous hour value
the difference should be less than 40 knots



NOTES

1 - If values required for the checks are missing for either
the current or previous hour, bypass the checks.

2 - If o:":IY data fail the checks enter a flag on the quality
control listing.

3 rof the same values (o"ther than missing) occur on six
consecutive hours, list the values on the previous sev&n
hours and the current hour.

4 - If one value is missing calculate and enter the average
of the preceding and following values and enter \vi"tl1 flag
E on we quality control l~.s:t~ng.

\



OFFICE MEMORANDUM

TO: Brent Drage Date: July 22, 1980
'.

P5700.11.10File:
- .~~- .'

.
~. \:\ ... '"

\f:
.•.,,".~..... :;..... ,\ ..- ,

.4,'<t " .
.~:.. \'" ~

G. Kri shnanFROM:

SUBJECT: Susitna Hydroelectric Project
Subtasks 3.03/3.04 - Glacial Studies
and Outstanding Items

1. Attached is a suggested distribution of work and budget for the glacial
studies, among Professor Harrison of the University of Alaska, R&M and
Acres for your review. This should be finalized with Ian Hutchison
during his visit in August to Anchorage. Desk studies and field work
may be started soon thereafter.

2. We are awaiting details of your program of field installation and pro
cedures for measuring freezing rain, snow creep and in-cloud icing.
The Rosemount ice detector we propose to install at Watana Camp will be
delivered to us in late October. We would expect the installation and
commissioning only in November. At the same time, we hope to have the
ice-load measuring equipment ready for installation at Devil·s Canyon
weather station.

3. A detailed log of all field observations should be made available to us
with monthly updates (clause (e) Subtask 3.03 of our agreement). The
following is a list of items we would suggest for inclusion in the log:

1.
2.
3.
4.
5.
6.
7.

-_8.
9.

10.
11.

Parameter to be measured.
Station location.
Type of instrument used.
Installation date, actual or proposed (including 1981).
Observation frequency and dates of observations.
Observation event (regular or specific hydrologic).
Data collected so far.
Problems ~ncountered - instrumental and other.
Comments/suggestions/remarks from field crew.
Corrective actions planned or undertaken where necessary.
Any other relevant information.

GK:ccv
Attachment-

G. Krishnan r"
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June 10. 1930

SUSITNA HYDROELECTRIC P!'{OJECT

.•.~. i ,'. G'/ada' Studies

SuoQestcid TJ1stl"'ibuti.ori of }!ork and Budget,' .

(air transport) 600
(manhours} 1500·

. - Estimated ~.-

Manhouf Cost S
? '"'.

1. Revie~ Black 'River Glacier"Study of .'
USGS~ abstract information for eval-
uation .of Susf tna II West Fork and· :... ;.:<! ,. .- .....•.•
Haclaren Glacters ;. ': :" .. ' . .'. ;;:, :'. ~. WH: .: ~ , .. '; 20

. ".'. . ~."',~ : "l·~.·;~· ~;:.' : f") t ;,':: ... ~.. ' I' ~, -,' '•.-...
1000'

1800

-
• '0

..••• ":1,.

.. .....
I. _ .,'

-~.... :. :~ ~ _....

-- Performed 
_By

~.. .: ....~-.~ ,.', ,...
. ' .'.

2. Acquisition of tvert1cal photography;?i ·: ~:'.- ~.'. C-·.

Susitna Glacier only .' R&M + WH
. ,.~. ~"::l ..~ /,:' ; :: '. :i:-#··.> :.·t,·. ~ ..-;;:~~, • '~': .•"\ ..' f:.. ~

3. Aerial '1'nsPect1o~ '(f"b~~d wing) R~'t
WH

I
...._•..

WH 5000.

RAM 300 15000.
\m 80 400Q

R~M 550
MI 15000'
RtJ1 1500

WH
AAI

. 4. Stereo models &topographic interpre-
tation ... Da'Ca Rnduct1on·· .,-.: Un1v. 1\.'<. •.

'.~ .: .' .- ; '.:.;~ WH .

5. Organ1zat1on$ interpretation. dis-
cussion of hydrology, sedilT.ent&
flow yield changes

6. Field Measurement Program.
Design &execution

Design &interpretation of data
Materials
Air T1"Jnsport
fum Coordination

7. Correlation of Susitna hehaviour
to West Fork ~ Maclaren glaciers
+ discussion 40

20

5700

2000
500

8. Summary of surge history of glaciers
&future behaviour . WH

AAI
10
20

500
500

*F1gure includes provision for scope of worx under 3.03
.... •• - I _ ~r-~...,I"\t"\

9. Misc. provisions - final· report 3
recommendation for longtarm lT~nitoring

of giac1er rnovemants. etc. MI

TOTAL

". ~OOO
;.- ......

.-g~1-5~,..



Registered
Professionol
Engineer MILO C. 8 E LL

Consulting Engineer
BOX 23

MUKILTEO, WASHINGTON 98275

July 31, 1980

R & MConsultants, Inc.
5024 Cordova
Box 6067
Anchorage, Alaska 99502

Attention: Brent T. Drage, P. E.
Susitna Project Coordinator

Gentlemen: Re: R &M No. 052303

Messrs. Atkinson and Bell have looked over your submission,
Procedures Manual for the Water Quality Data Collection, Susitna
River.

It is in order and meets our approval.

Sincerely yours,

/J£t~
c.c. R. W. Williams

C. E. Atkinson

./



~&M CONSULTANTS. INC. 5024 CORDOVA. SOX 6087 • ANCHORAGE. ALASKA 99502 • PH 907'279'0483 • TLX 090·25280
ENGINEERS

GECL.OGISTS

PL.,ANNERS

SURVEYORS

Al}gust 4 r 1980

Mr. G. Krishnan
Acres American r Inc.
Liberty Bank Building
Main at Court
Buffalo r New York 14202

.i .
Re: Crest - Stage Recorder Locations

Dear Krishnan:

R&M No. 052303

Attached are updated. descriptions of crest-stage recorders that have been

installed along the Susitna River. Please note that r , for completeness r

descriptions of all the recorders have been included r even though six of

them were described in a previous letter (dated July 9 r 1980). Also note
r;

that the numbering system has been revised to allow sequential numbering of

the sites from the Susitna - Chulitna confluence up to the recorder above

the Watana damsite.

Very truly yours r

R&M CONSULTANTS r INC.

Brent T. Drage
Project Coordinator r Susitna

Enclosure

JC: BTD/jh/L1/S

ANCHORAGE FAIRBANKS
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August 4, 1980 R&M No. 052303

Susitna Hydroelectric Project - Task 3.03

Locations of Crest-Stage Recorders

As of the present time, nine crest-stage recorders have been installed along
the Susitna River between Talkeetna and Deadman Creek. At each of the
nine sites, there are two calibrated pipes partially sunk in the ground at
different elevations, in the hope of recording the peak elevations of flood
events at those river cross-sections. Brief descriptions of the sites and
their map locations (USG.S 1: 63, 360 maps) are given below, and the loca
tions are pinpointed on the attached maps.

Site No.1 - Susitna - Chulitna Confluence

Recorder is on the left bank of the Susitna about 200 yards downstream
of the downstream end of a small slough. The immediate area appears
to be a slow-water section of bank, so scour of the recorders should
not be an imminent problem. Recorder was installed June 26, 1980.
It is located on map Tal keetna (B-1). .
Map location: SE'!aSec. 11, R5W, T26N, Seward Meridian.

Site No. 2 - Chase

Recorder is on the left bank of the Susitna near the' downstream end of
a long gravel bar. The location is about 5 miles below the community
of Chase and near a gravel pit that is adjacent to the railroad tracks.
Recorder was installed July 31, 1980.
It is located on map Talkeetna (B-1).
Map location SE'!a Sec. 26 (almost on line between Sec. 26 and Sec. 25),
R5W, T27N, Seward Meridian.

Site No. 3 - Curry

Recorder is on the left bank of the Susitna about half a mile down
stream of Deadhorse Creek and just upstream of the Alaska RR depot.
The site is in a little nook that is on the downstream end of a gravel
bar (at the existing flow). Recorder was installed June 26, 1980.
It is located on map Talkeetna (C-1).
Map location: SE'!a Sec. 9, R4W, T29N, Seward Meridian.

Site No. 4 - Section 25

Recorder is on the left bank of the Susitna at the upstream end of a
small slough. The installation is on the downstream edge of the river
bank adjacent to the slough. Recorder was installed June 26, 1980.
It is located on map Tal keetna Mountains (C-6).
Map location: SW~ Sec. 25, R4W, T30N, Seward Meridian.



·.

R&M No. 052303
Page -2-

Site No. 5 - Sherman

Recorder is on the left bank of the Susitna about 100 yards upstream of
the mouth of a small creek and near a large cottonwood tree. Recorder
was installed June 26, 1980.
It is located on map Talkeetna Mountains (C-6):
Map location: SE~ Sec. 3, R3W, T30N, Seward Meridian.

Site No. 6 - Portage Creek

Recorder is on the right bank of the Susitna and the left bank of
Portage Creek at the confluence of the two. A survey photo panel is
immediately adjacent to the site. Recorder was installed June 25, 1980.
It is located on map Talkeetna Mountains (0-5).
Map location: SW~ S~c. 25, R1W, T32N, Seward Meridian.

Site No. 7 - Devils Canyon Upper

Recorder is on the right bank of the Susitna about 50 yards upstream
of a small creek. There appears to be an eddy area at the site, which
should be beneficial to the recorder. Recorder" was installed June 25,
1980.
It is located on map Talkeetna Mountains (0-5).
Map location: NW~ Sec. 3, R1E, T31N, Seward Meridian.

Site No. 8 - Watana D~~

Recorder is on the right bank of the Susitna about 200 yards upstream
from the axis of the proposed Watana Dam. There is it sandy beach at
the site, and the recorder is at the upstream end of the beach.
Recorder was installed July 30, 1980.
It is located on map Talkeetna Mountains (0-4).
Map location: NW~ Sec. 33, R5E, T32N, Seward Meridian.

Site No. 9 - Deadman Creek

Recorder is on the right side of a large island in the center of the
Susitna about 200 yards upstream from the mouth of Deadman Creek.
The site is at the downstream edge of a fairly heavy growth of trees.
At the downstream end of the island is an aerial photo panel. Recorder
was installed July 30, 1980.
It is located on map Tal keetna Mountains (0-3).
Map location: SE~ Sec. 26, R5E, T32N, Seward Mleridian.
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R&M Consultants, Inc.
5024 Cordova Street
Box 6087
Anchorage, Alaska 99502

Attention: Mr. Brent T. Drage

.J~ .• ' ••-: .../

-._ .....- ,

Dear Brent: Susitna Hydroelectric Project
Subtask 3.03 Data Collection
and Processing Procedures

A. Water Quality Data Collection Procedures

We have reviewed the procedures for Water Quality Data Collection sent
with your letter of July 22, 1980 and have the following comments to
offer.

(i) It is not clear if the field analyses will be carried out
at site, Watana Camp or at Talkeetna. We feel that analyses for ph,
alkalinity and settleable solids will be difficult to carry out on
site in winter and recommend that these be done at base camp or
Talkeetna.

(ii)- Procedures for temperature and dissolved oxygen measurements
appear compl icated. Perhaps it will be simpler to insert the probes
about one foot below water surface at each location for a reading.

(iii) Better results for ph measurements may be obtained if the
probe is kept in Susitna water in between sampling and calibrated
2-3 times per day. -

(iv) We feel that filtering samples on site will be difficult
especially in winter. Samples should be obtained in collector bottles
and then transferred to-sample bottles after filtration at Watana
Camp or Talkeetna. For metals we would recommend adding preservatives
in the field rather than in the laboratory (Anchorage). We have also
sent copies of Water Quality Data Collection Procedures to TES and
ADF&G for review. Should they have any comments, we will let you
know.

B. Hydrometeorological Data Processing

Our comments on the data processing procedures were sent to you in our
letter of May 16, 1980. Subsequent discussions with t1eteorology Research,

ACRES Af'.'iER!CAN INCORPORATED



Brent T. Drage
R&M Consultants, Inc.

August 7, 1980
- 2

Inc. have confirmed that it will not be possible to record the maximum
5-second gust by the proposed weather wizard stations without expensive
modifications. We should therefore continue to monitor only the maximum
15-second gust. Further, item 9 of our above letter should read IIBed
materi alsampl i ng stations •••• If instead of IIBed-load sampl ing stations

If ..... .
c. Formats for Data Presentation, and Storage

The proposed NOAA/USGS formats for climatological and hydrological
data respectively and the proposed one-page data sheet for water
quality measurements are adequate. .

D. General

We recommend that you incorporate all our comments and produce a
consolidated procedures manual for data collection and processi.ng as
soon as possible for distribution to team" members.

GK:jmh :cmt

ACRES AMERICAN INCORPORATED

Ian
/t-.-----.....

Hutchison



R&M CONSULTANTS, INC.
ENGINeERS

GEOL.OGISTS

PLANNERS

SURVEYORS

August 25, 1980

5024 CORDOVA. aox 6087 • ANCHORAGE. ALASKA 99502 • PH. 907'279-0483 • TLX. 090'25280

'EM NO.052~

Dr. Ian Hutchison

Acres American Incorporated

Liberty Bank Building

Main at Court

Buffalo, New York 14202

Re: Glacial Studies; Subtasks 3.04 and 3.03.

Dear Ian:

On August 22, 1980, I met with Dr. Will Harrison to develop a detailed scope

of work for glacial studies. Attached are brief descriptions of subtasks that

were defined for Phase I of the Susitna project. Would you please review

and provide comments.

I spent a considerable amount of time briefing Dr. Harrison on the Phase I

objectives and other related activities that will produce data for glacial

studies. In turn, Dr. Harrison related basic activities required to establish

a creditable glacial study. The attached subtasks should produce recon

naissance level information for determining water and sediment yield, lake

dump potential and glacial behavior.

Dr. Harrison considers the Norweigans to be most advanced in developing

glacial basins for hydropower development. It would be advantageous to

conduct a thorough review of their work to not only extract knowledge but

also to develop a Phase II program.

l'

ANCHORAGE. FAIRBANKS JUNl:AU

;.:--..
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Volume change studies require field controlled aerial photography. We are

going to scope out this effort to determine if it can fit in the Phase I

bud.get. Although it does not appear likely, Dr. Harrison emphasized that

-'" this is a basic exercise required for determining long term water yield.

Field monitoring will primarily be conduted with the R&M hydrology field

crew. These activities will be coordinated with snow course and climate

station visits to minimize helicopter time and field labor.

A detailed budget has not been generated yet. Please review scope and

available funds. Will Harrison and R&M are going to detail the budget in the

coming week.

Very truly yours,

R&M CONSULTANTS, INC.

It

, . .:....

Brent Drage, P. E.

Susitna Project Coordinator

Enclosure

BD/jcp
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1)

2)

Review experience and literature from the United States and Europe.

Extract information and data applicable to Susitna Basin.

Will Harrison

Acres American

Long term and short term volume changes will be investigated to deter

mine effects on hydrological regime. . Harrison to design program ap

propriate for feasibility stage of Susitna Project. If photogrametric

prodedures are found to be necessary, R&M will install field control.

Present budget does not include photogrammetry.

Will Harrsion

R&M Consultants

3) Long term and short term sediment yield. R&M will provide Will

Harrison with basic sediment data collected by US~S and preliminary

analyses. Objective is to develop mean annual and seasonal sediment

production rates from glacial basins; Continuous turbidity meter will be

investigated for installtion at Denali "'stream gage. Turbidity data will

augment suspended sediment data.

Will Harrison

R&M Consultants

4) Mass balance studies are required to provide breadth of study needed

for creditibility. Four markers with reference points will be installed

on the Susitna Glacier and positions determined a minimum of three

times per year. This will be reported in conte)(t with Black Rapids

experience. Report will be prepared addressing implications that sig

nificant mass balance changes wiii have on water yieid.

Will Harrison

R&M Consultants

jcp - 1 - ,.



5) General field reconnaissance of study area and review of existing USGS

data wil be made. Relevent glacier features will be documented with

photgraphs and descriptions.

Will Harrison

R&M Consultants

6) Glacial dynamics including surging and lake dumps will be investigated.

Field observations will be supported with existing historical knowledge

for definition of glacial behavior. One bore hole will be steam drilled

fifteen meters deep and a thermister string installed. Readings ob

tained three times per year. The use of an on-site time-lapse camera

will be investigated.

Will Harrison

R&M Consultants

7) Will harrison in conjuction with R&M will develop draft report. R&M will

provide Harrison with basic data and field observations. Acres

American will provide final review and "report preperation.

Will Harrison

R&M Consultants

Acres American

jcp
--~ ... - 2 - (

,- .:-.,.
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OFFICE MEMORANDUM

Brent Drage
TO: R&M Consultants

('(7;);7 0.52. fO 3

05230 "
oS2.JO 7
b'lf~...,C J:J

.)..~)J,.c.. .a
~J+ C1

August 25, 1980

FROM: I.P.G. Hutchison

Date:

File: P5700.11.10 .:;.-

.- --
. ::-::

SUBJECT: Susitna Hydroelectric Project
Subtask 3.03 Crest-Stage Recorders

, _..-. .~.

We have received your letter of August 6, 1980, describing locations of
crest~stage recorders installed along the Susitna River. We concur with
the selection of these locations.

It appears that you propose to record only the peak elevations of flood
events at each location. The data obtained from these gages are to be
used, as you know, to calibrate the HEC-2 model to estimate pre- and
post-project water profiles downstream of the dam sites. To enable
accomplishment of this calibration, we should have facility to pick up
water levels for a range of discharges at different times during the
year including the peaks recorded. We, therefore, recommend that the
time and the river stage be recorded at every site visit in addition to
peak level. A rough estimate of average channel flow velocity should
also be made to facilitate some estimate of lag time between recording
stations. (This can be done by timing a log or other floating object
located as far from the bank as possible.)

&'

IPG/jh LP.G. Hutch

•
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OFFICE MEMORANDUM

TO:

FROM:

B. Drage, R&M Consultants

1. P. G. Hutchi son

Dare: September 12, 1980

Fue: P5700.11.10

SUBJECT: Susitna Hydroelectric Project
Task 3 Hydrology - Miscellaneous Items

1. This is to confirm the te1econ between Krishnan and yourself regarding
in-cloud icing measurements. Two 25' sections of conductor will be
installed at each Watana Camp and Denali near the weather wizard
stations. Ice accretion on these sections will be measured by calipers
during every site visit to the weather station. Whenever possible, such
visits will be scheduled to coincide with periods of ice formation.
Measurements will be made over the length of each cable to give a
reasonable average thickness of ice formed. The design suggested in the
sketch handed to you by me during my recent visit should be used for the
set up. Ed Shadeed will be advising you on the availability of the
smaller 795 MCM conductors which can be used in place of the larger
956 MCM originally proposed. The station at Healy will be established
in the Fall of 1981 after the weather wizard station is located there.

2. We propose to install a Rosemount ice detector and a'tota1izer package
at Watana Camp. The installation will need 115 V power supply for
operation and there will be no interface between this package and the
MRI weather wizard. This will require manual readings to be taken of the
totalizer count every week or so. We expect the package to be ready for
installation by mid-October. Installation details will be sent to you
as soon as they are ready.

3. We have decided to withhold installation of an ice accretion monitor pro
posed for installation at Devils Canyon until Spring 1981 after'ana1yzing
data ..accumli·1 ated.. at.. Watana.

4. Your input to the clos'eout report (draft) on Subtask 3.01 is urgently
required so that we can finalize the report.

j(-
I.P.Gi

5. A detailed log of all field observations should be made available by the
end of September with subsequent regular monthly updates. In addition to
our recent conversations, you should incorporate the suggestions listed
in Krishnan's memo to you dated July 16, 1980.

Please call if you have any queries.

GK:ccv
cc: E. Shadeed
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R&M Consultants, Inc.
5024 Cordova St.
Box 6087
Anchorage, AK 99502

Attention: Brent T. Drage

Dear Brent:

September 15, 1980
P5700.11.10

T438

Susitna Hydroelectric Project
Subtasks 3.03, 3.04 - Glacial Studies

We have reviewed the scope of glacial studies developed by you and Will
.Harrison and have the following comments:

(i) While lending the study a credible basis, the scope should conform to
the objectives of the POS and adhere to the budget provisions. Acres'
manhour budget (50 hours) provides only for our involvement in prepar~

ation of broad outlines of the study, review of results and final
reporting. Budget for air transportation cannot be converted to man
hours or other costs. Therefore, provision for Harrison's involvement
should come from R&M budget (of some $35,000) under Subtasks 3.03 and
3.04 for these studies.

(ii) If the scope of work as detailed cannot be carried out within this
budget, then we would strongly recommend that a revised study and
budget be prepared and agreed to b~tween Will Harrison and yourself
and sent to us for review as soon as possible.

Comments on the Scope of Work as presented in your letter of August 25, 1980
are as follows: .

(i) A certain amount of data is assumed to have been (or will be) collected
and reviewed as part of Subtask 3.01 by R&M. We also feel it may not
be necessary for extensive literature review on European or U.S.
experience except for direct Alaskan and perhaps northern U.S. and
Canada experience.

(ii) Photogrammetric procedures, installation of turbidity meter, time-laps
camera, etc. may be recommended for Phase II studies if found necessary.
We would appreciate an early resolution of the work plan to enable com
pletion of the subtask within available budget provisions and time
constraints.

ACRES ;\MERIC/,N iNCORPORAT~D

Co~sulting E:ngineers .

The Libert'i..f.l.aQ~Building.Main at Court

BUffalo, New York 14202

Telephone 716-853-7525

Other Offices; Columbia, MD: Pittsburgh PA: Raleigh. NC: Washington. DC

(
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Brent T. Drage
R&M Consultants, Inc.

cC~,..•....

September 15, 1980
- 2

If you have any queries, please contact Ian Hutchison or myself.-'

Yours truly,

r. 1/ {, ,~ L n,"~ 'IcL"......--
7J .w. Hayden

II Technical Study Director

Gy..: ccv

..-- ~-
;~ .: ....

~cnES ;\;'1ERICAN INCORPORATED

.'
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DEPT. OF ENVIRONIUENTAL'CONSERVATION
-~ 465-2636
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JAY S. HAMMOND, GOVERNOR

Brent Drage
R&M Consultants, Inc.
P.O. Box 6087
Anchorage, Alaska 99503

Dear Brent:

. ' ! . September 15, 19~~__.__ ."" .
;' "~-"-----:> -~"

c·' S .:.2 .::>(:)..:; "\

J ".-:::::,-='

uj/~~

'::'./l" f'...~",-<:;',;J

I am enclosing comments which have been prepared by our laboratory section
regarding the Susitna water quality procedures manual. Our approach in
the matter is to use "standard methods" insofar as possible. I would
like to request that you send me an informal response with your position
concerning these points. Thank you for forwarding the procedures manual;
I will appreciate being notified of any major changes, findings, or
developments in the program.

Sincerely,

[;).~~
David C. Sturdevant
Management and Technical

Assistance Section



.1, .-< STATE
of ALASKA

TO: r

Dave Sturdevant
EQM/M&TA
Juneau

DATE:

FILE NO:

TELEPHONE NO:

August 29, 1980

364-2165

FROM:

Jeff HOck~
EQO/EQMLO;-"
Douglas

SUBJECT,
susitna Hydro W.Q. Procedures

R&M Consultants, Inc. have drawn up their data collection procedures
for water quality for the "Susitna Hydroelectric Project Procedures
Manual Water Quality Data Collection "July_I, }-980.

~. -
I would like to raise the following points regarding those procedures.

(1) Standard Methods (14th ed.) and EPA recommend measuring
dissolved oxygen, conductivity, temperature and pH, "in situ."
Thts~e~s~~fi~t~~he~d~t~~tfi~t±ofiS3shnuld~be~madeitn~the

water column itself. Measuring these parameters on a
composite sample after its removal from the water column is
an unacceptable practice.

(2) Carbonate alkalinity measurements should be conducted
according to Standard Methods (14th ed.). The proposed
method is only applicable to alkalinities in the range
of 0-20mg/l as caco3 •

. "". '~-.

(3) Organic chemical samples will be collected in glass with
a previous rinse in organic solvent. Blanks should be
run on a "clean" sample bottle to demonstrate no residue
remains. This should be. done regularly. It has also
been suggested that the filtrate on said samples be
analysed. Up to 90% of the organics can be found in the
particulate matter. Finally, the filtration unit should
be washed between field filtration procedures. This
will reduce chances of cross-contamintaion.

(4) Under laboratory procedures, I recommend that the most
recent edition of EPA- Methods for Chemical Analysis
of Water and Wastes, 1979, be used (March, 1979 edition
EPA 600/4-79-020).



OFFICE MEMORANDUM

P5700.11.10
05Z.-?q3

File:

Date: September 24, 1980B. Drage

I. Hutchi son

Susitna Hydroelectric Project
Subtask 3.03 - Water Quality Data Collection

FROM:

TO:

SUBJECT:

We have reviewed the results of water quality analyses of samples taken at
Vee and Gold Creek on August 8th and 9th and have the following comments:

Concentration of settleable solids of 0.1 mg/T seems very low when compared
to the suspended load concentration. This is probably due to the use of a
relatively short retention period. We recommend longer retention times such
as 1 week or more be considered before measuring settleable soild concen
tration. This will allow us to obtain more useful data.

You should bear in mind that we require particle size distributions for
the suspended material from samples taken at different times during the
year. This informatio~ will be required both for the reservoir sedimentation
as well as river morphology studies. . .

Please keep us informed of developments.

'.
_ _ •.# ... j •

1. Hutchi son

GK:ccv



ENGtNEERS

GEOL.OGISTS
PLANNERS

SURVeYORS

October 1, 1980

5024 CORDOVA. BOX 6087 • ANCHORAGE. ALASKA 99502 • PH. 907-279-0483 • TLX. 090-25280

R&M No. 052303

Project Manager
Susitna Hydroelectric Project
Acres American Incorporated
Liberty Bank Building
Main @ Court
Buffalo, New York 14202

Attention: Dr. I.P.G. Hutchison

Re: 1980 Freeze-Up Ice Program

Dear Ian:

I have prepared our ice observation program and it is schematically shown
on the attachment. We have coordinated this program with other on-going
field activities to develop a comprehensive program that will be cost effective.
We will be conducting ice surveys from the glaciers to the mouth and only a
couple of special trips will be required.

The schedule I have .prepared is considered tentative and will be adjusted
depending on how freeze-up progresses. It should provide a good basis for
Tom Lavender to schedule his trip, particularly if he wants to participate in

. our other data collection programs. The freeze-up dates were provided by
the U.S.G.S. and they reflect the occurrence of ice at the gaging stations
and may not represent the ice regime within a river reach.

If you have queries, please call.

Very truly yours,

R&M CONSU LTANTS, INC.

a--l-TP~
Brent T. Drage, P. E.
Susitna Project Coordinator

BTDikah

Enclosures

cc: T. Lavender - Acres - Niagara Falls
T. Osterkamp - U of A - Geophysical Institute
L. Griffiths

·-'Cr. Coffin
H. Tomingus

ANCHORAGE FAIRBANKS JUNEAU
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~4.0):rerrestria I·~?r~
nvironmental

'Specialists, inc.
R.D.1 BOX 388 PHOENIX, N.Y. 13135

October 17,
218.324

R&M Consultants, Inc.
5024 Cordova, Box 6087
Anchorage, Alaska 99502

Attenti on: Brent Drage

Re: Procedures for 'Water Quality Data Collection, Susitna
Hydroelectric Project.

Dear Brent:

I apologize for the long delay in this formal response to your
letter of July 22, 1980. As you know, we did review the R&M Procedures
Manual for Water Quality Data Collection when it was received. On
behalf of himself and Clint Atkinson, Milo Bell expressed approval of
the manual to you in a letter of July 31.

Bob Williams has informed me that the Procedures Manual covers the
aspects of the program as they were discussed in the April 23, 1980
meeting held at the Acres· office in Buffalo, New York. His one
reservation, which I share, concerns the collection, analysis and
reporting to be done by USGS, in that every attempt should be made to
coordinate with R&M. We would also like to see a plan developed to
insure the incorporation of the USGS data into the R&M reports. We
feel confident that R&M will handle these areas of question without
there being any unnecessary problems.

As ADF&G staffs up for their Susitna fisheries effort, 1£S will be
adding an aquatic ecologist to our Anchorage office staff. We expect
that this person will work' closely with R&M water quality personnel and
ADF&G fishery personnel to the overall benefit of the project effort.

Sincerely,

Vincent J. Lucid, Ph.D.
Environmental Study Director

VJL/vl
cc. K. Young

R. Williams



L.A. PETERSON
& ASSOCIATES

Mr. Brent Drage
R & M Consultants, Inc.
5024 Cordova
Anchorage, Alaska 99503

November 3, 1980

Dear Brent:

This letter is written in response to your request for my comments
regarding the letter written to you by Mr. Dave Sturdevant on Septen
ber 15, 1980. Dave's letter includes a copy of a memo written by
Mr. Jeff Hock on August 29, 1980, which contains four points regarding
the procedures followed by R & M on the Susitna Project. My comments
pertaining to these points appear below in the order presented in the
memo.

Point 1: I whole hearted1y agree with the basic reasoning of this
point; DO, pH, conductivity, and temperature should be measured in
the water column whenever practical. Also, I would agree or dis
agree with the statement that measuring DO and temperature after
removal from the water column is an unacceptable procedure depending
on how the sample was handled. The procedures followed by R & Mare
acceptable for the following reasons.

Three separate water samples are collected one foot below the
surface a~ each site using a Van Dorn sampler. This sampler, open at
both ends allowing water to pass through until the trigger is acti
vated to release the end-seals, collects an undisturbed water sample.
Water is transferred from the Van Dorn bottle to a beaker by attach
ing Tygon tubing to the ou1et on the bottle and filling the beaker
from the bottom. At least three times the volume of the beaker is
added so that the aerated portion of sample is eliminated. Standard
Methods, 14th edition, page 443 describes the above procedure. The
Van Dorn bottle is a Kemmerer-type sampler. The use of a BOD bottle
in the procedure on page 443 is required because the procedure being
described is for a wetc~emistry method of determining DO. It should
be noted that Standard Methods states, "Record the temperature of the
sample to the nearest degree Celsius or more precisely." Recall that
this is a 300-m1 sample. The R & M procedure calls for measuring
temperature on the 1.2 to 1.3 liter portion of sample not used for th
DO determination. Temperature in this volume should change at a
slower rate than in a 300-m1 volume since it is four times larger.
DO and temperature are determined on each of three separate samples,
not on a composite as stated in Hock's memo.

Conductivity and pH values are determined within an hour of col
lection. The 1974 edition of the EPA methods manual states the
holding time is 6 hours for pH and 24 hours for conductivity, which
means sample for these parameters can be removed from the water
column. Regarding conductivity, Standard Methods, 14th edition, page
71 states that, "The sensor (or cell) m~ be •.• p1aced directly in
the flowing stream, depending on conditions at the monitoring site. 1I

118 Slater Drive, Fairbanks, Alaska 99701/(907) 456-6392



~ren~ urage, ii/~/~U, page ~

The added emphasis is mine because I feel it is significant that
Standard Methods does not use a stronger word such as "should" or
recommend," which they would if it were warrented. Also, Standard
Methods, 14th edition, pages 460 - 465, does not say anything about
having to measure pH in the water column.

The R & M procedures being followed are mainly the result of the
working conditions. The Susitna River is turbulent, which makes it
difficult to work from a boat. Since the field crew consists of two
people, only one is available for sampling because the second has to
operate the boat to keep it on station during sampling.

Point 2: The R & M procedure for alkalinity does follow Standard
Methods. Although the EPA 1974 methods manual is cited, the two
methods are the same. Also, R & M is determining total alkalinity,
not carbonate alkalinity as stated in Hock's memo. Hock's statement
that the R & M procedure is only applicable to alkalinities in the
range of 0 - 20 mg/l is incorrect. That range is attained by follow
ing the procedure on page 280 of Standard Methods, 14th edition, which
states that one should titrate to the end point pH without recording
intermediate pH values. The R & M procedure records the intermediate
pH value. Also, the R &M procedures manual presents the pH end
points (both intermediate and final) that are used for alkalinities
from 30 to 500 mg/l.

Point 3: A copy of this comment should be forwarded to Chemical &
Geological Laboratories to insure they are running blanks on a regUlar
basis. I suspect they are, since they are certified by the Douglas
lab of DEC to determine these chemicals. The suggestion to determine
organics on the particulate matter is really up to you, Brent, since
you have ~o make the $$$ decisions. I recommend .against it, however,
for two reasons:_ _ A) the next sample period will be in December and
there will be little if any suspended solids, and B) USGS has some
historical data that we can review before we decide to spend another
$150.00 per sample. Since the project schedule calls for a review
of the water quality program in January, 1981, it seems appropriate
to wait and consider the above suggestion during the upcoming review •

• ~.r --_ ..;,.."-,' ---'--_"'-. -'-'~ .;- .~.-- _ .._- __., -~',:-.'.~ ~.:~~,;:"'--._.'~~l~

Point 4: L wIo.teEPA and requested -copies of the 19-79 -edition of" - .
EPA's methods manual be 'sent to ydll'and'me~- ,,, --" - ---,~=:-,:.~ :P~.~''.1

Please contact me at your convenience if you have questi0Il;s o"r
comments regarding the above information. - > .~~'---.

Very truly yours,
L. A. PETERSON & ASSOCIATES

k
Laurence A. Peterson
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5024 COROOVA • BOX 60B7 • ANCHORAGE. ALASKA 99502 • PH. 907'279·0483 • TLX. 090'25260

November 7, 1980 R&M No. 052303

Project Manager
Susitna Hydroelectric Project
Acres American Incorporated
Liberty Bank Building
Main @ Court
Buffalo, New York 14202

Attention: Dr. Ian Hutchison

Re: 1980 Freeze-up Ice Program

Dear Ian:

In response to your letter Number P5700.11.10, please find enclosed our
field book which will be utilized for making freeze-up observations during
1980. A separate log will be made for each observation trip, which will
document observations made at critical locations. The ice observation log
was created during Tom Lavenders trip to Alaska.

Basically, field observations and measurements will consist of the following:

o Documentation by description I the time and location of significant
freeze-up proc~sses.

o Field interpretation of freeze-up processes.

o Measurement of significant hydraulic parameters at critical
sections. Description of parameters and methods of measurement
are contained in the field book.

All observations and measurements will be filed chronologically until after
freeze-up. Following the establishment of an ice cover I the data will be
retrieved I screened and summerized.

Devil Canyon Damsite
Downstream of Devil Creek
Downstream of Tsusena Creek

o

o

As of November 7 I 1980 , frazil ice is still flowing in the river and an ice
cover has not formed. Ice bridges have been observed at the fol lowing
locations:

o



Dr. Ian Hutchison
November 7, 1980
Page 2

o
o
o

Deadman Creek Confluence
Near Kosina Creek Confluence
Vee Canyon

Due to the uncertainty of the exact time that an ice cover will form, we are
coordinating our activities so that personnel will be in the field most of the
time. In addition, we have established good communication with the
helicopter pilots whom will notify us of significant changes in the ice regime.

Hope this meets with your satisfaction. I am still waiting for a copy of Tom
Lavenders report on his trip to Alaska.

Very truly yours,

R&M CONSULTANTS, INC.

Brent T. Drage, P. E.
Susitna Project Coordinator

BTD/jdb

Enclosure
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November 26, 1980

5024 CORDOVA. BOX 6087 • ANCHORAGE. ALASKA 99502 • PH. 907·279·0483 • TLX. 090-25280

'-

R&M No. 052303

Dr. W. D. Harrison
Associate Professor of Physics
Geophysical Institute
C.T. Elvey Building
Univeristy of Alaska
Fairbanks, Alaska 99701

Re: Glacial Studies, Sustina Hydroelectric Project

Dear Will:

Attached please find for your review, a draft scope and budget that we
finally resolved during our phone conversation on November 23, 1980. This
budget and scope has evolved from your recommen-dations on technical re
quirements for reconnaissance glacial studies, coordination with R&M hydro
logy field activities in the Sustina Basin and budget constraints imposed by
Acres.

The objective of this study is to conduct ~ reconn~issance level investigation
into the _primary glaciers feeding the upper Susitna basin. Assess whether
significant changes in water and sediment yield could occur, if potential Jake
dumps exist and develop a long-term glacial observation and study program
oriented towards hydropower development if it is warrented.

Would you please review the attachment and offer any comments. With your
concurrence, the study plan will be forwarded to Acres with a recom
mendation for inclusion in the 1981 program.

Very truly yours,

R&M CONSULTANTS, INC.

Brent T. Drage P.E.
Susitna Project Coordinator

BTD/jsusi4/m

Attachment

ANCHORAGE FAIRBANKS JUNEAU
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TASK

Dr. W.O .
November
Page 2

Harrision r.g.
26, 1980 ......

GLACIER STUDIES

.'
Will

Harrison

....

R&M Acres

1

2

3

4

Literature Review and Program Development
o Integrate USGS and R&M Data into

Glacial Studies.
o Review Literature

Aerial Photography
o Obtain Air Photos - Aug. 1980

Uncontrolled, flown by NPAS
o Coordination and Expenses
o Air Photo Interpretation of 1950 and

1981 Photo's; Volume Analysis
Feasibility Report

Sediment Analysis
o Review USGS data at Denali & Maclaren

for applicability to Glacial Sediment Yield.
Base Information from Sediment
Studies, Subtask 3.07.

Temperature
o Thermistor String
o Manual Readings Monthly
o Reader Box
o Installation
o Data Reduction

..-- \..-

$2,800

$ 400

$3,300

$1,200

$ 800
$1,200

$1,500

Subtotal

$3,000

$ 400

Subtotal

$1,200

Subtotal

N/C
N/C
N/C

$ 600

Subtotal

$4,300.00

$7,100.00

$2,400.00

$2,600.00

f

.'
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I
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. .,... ~ ~ .. ...... Dr. W.O. Harrision
November 26/ 1980
Page 3

Glacier Studies (Continued)

Wilf
TASK Harrison R&M Acres

. ~(yJ90
5 Velocity Survey Ii. .-../

o Establish ;lMarkers on Susitna Glacier
and Referance with Ground Points $1/700

o Survey 3 Times During 1981 $2/100
o Data Reduction and Interpretation $1/200

Subtotal $5/000.00

6 Field Reconnaissance
o Harrison and R&M $1/700 $ 900
o One Week Office $2,500
o Disbursements $ 500

SUbtot.?l1 $5/QOO.00

7 Report
o Draft Preparation

r,;
$4/000 $1;300

o Final Review $3/000

Subtotal $8/300.00

8 Transporation
o Helicopter $18,200

TOTALS $19,600 $12/700 $21,200.00

COMBINED TOTALS $53,500.00

..-- ilo_

'0 •• , • •••• .' ~L-"_'_"'~"-",,;,';'.:..;.•..;.:.-".: ,..;...:..;....•~_......;.'..;.':...-~.·..:....-·..:.!.;i:..:.:.~:~..;....':.:.:..!:'_~'..;.;:;'_"".;...':..;....'___......;..•.. _ _.::...;.:.'......;:.-:_:_, ,_..'.:.....;...'._"., ' ·_c:· _





December 2, 1980

Brent Drage,
Susitna Project Coordinator
R &MConsultants, Inc.
5024 Cordova
Box fj?-87
Anchorage, AK 99502

Dear Brent:

Thanks for your letter, R &MNo. 052303. We seem to be in good
agreement now on the glacier studies, although I will try to clarify
a few points, and make one request.

Task 3, Sediment Analtsis. R &Mis to supply me with all the sediment
data in tabular form except for what I may get myself from obscure
sources). Can you also please supply the discharge data at the time
the samples were taken, when there is any?

Task 2, Aerial Photography. It should be understood by Acres that what
we are proposing for the volume analysis is only a pilot program to
see if glacier volume changes can be estimated by comparison of old
and new photography. The new photograp~y will also be used to identify
morphological changes. Part of my $3700 in that category will be used
by NPAS. .

Task 4, Temperature. Although it is not quite clear in your letter, it
is my understanding that I am responsible for supplying an existing
thermocouple string and a potentiometer for reading it.

There is no task on our list covering glacier mass balance, but I assume
that you are including it as part of your snow course studies. Since
this will at least have to be referred to in the glacier studies report,
I need access to the data. I may also have something to say about its
interpretation.

I propose to do the work through the university. In your letter you should
specify how you want us to be reimbursed (will you issue us a purchase
order or letter of agreement to the Institute?), when we should start
spending the money, and when the draft report needs to be completed.
Since we will be working so closely together, we will have to maintain
good communications to meet our deadlines.

'-Ge6Physic~1 Institute, C.T. Elvey Building, University of Alaska, Fairbanks, Alaska 99701
PHONE: 907-479·7282 TELEX: 35414 GEOPH INST SBK

Established by Act of Congress, dedicated to the maintenance of geophysical research concerning the Arctic regions.



" Ge9Physical Institute. University of Alaska
~\ ~ ~ \1, \.~',

Brent Drage
December 2, 1980
Page Two

'.

-:;

I would like to put into writing some philosophical comments about our
program. It is the best that we could plan within the budget limitations,
but given the realities of salary costs, it wi1i be more superficial
that I would like to see even for a feasibility study. It may also be
somewhat vulnerable to bad weather or bad luck, given the realities
of field work in the mountains. It should also be realized that glaciers,
their behavior, and mass balances are highly variable things, and it
is simply not possible to answer all of the important questions in a one
year program.

t look forward to the program. It is challeng'lng, and our interests seem
quite complimentary.

Sincerely,
;,1 if • tJ ()
Iv~i..'\.

Wi 11 Harri son
Associate Professor of Physics

WH:plm

Ii:

(
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R&M CONSUL.TANTS, INC. 5024 CORDOVA. BOX 6087 • ANCHORAGE. ALASKA 99502 • PH 907·279-0483 • TLX 090-25280
ENGINEERS

GEO,-OGISTS

Pl.ANNERS

SURVEYORS

December 23, 1980

Project Manager
Susitna Hydroelectric Project
Acres American Incorporated
Liberty Bank Building
Main @ Court
Buffalo, New York 14202

Attention: Mr. G. Krishnan

R&M No. 052303

Re: Transmittal of Snow Survey Marker Locations, Subtask 3.03

Dear Mr. Krishnan:

,
Enclosed for your information is a September 29 letter to the Alaska Snow

Survey Supervisor of the U.S. Soil Conservation Service detailing the loca

tions of the snow survey markers installed", by R&M Consultants this year.

Should you desire additional information, please contact me.

Very truly yours,

R&M CONSULTANTS, INC.

fftf!5£t//J i4·
Jeff~A~'"~ffin
Staff Engineer

JHC/kxz

Enclosures

ANCHORAGE FAIRBANKS JUNEAU



5024 COROOVA • BOX 6087 • ANCHORAGE, AL.ASKA 995C2 • PH. 907 w 279-0483 • TL.X. 090-25360R&M CONSUL.TANTS. INC.,
ENGINEERS

GEOL.OGISTS

PLANNERS

SURVEYORS

September 29, 1980 R&M No. 052303

Mr. George P. Clagett
Snow Survey Supervisor
2221 E. Northern Lights Blvd., Room 129
Anchorage, Alaska 99504

Dear George:

Enclosed for your use is a copy of our Snow Course Marker Data. Attached
are copies of the map locations as we can best identify them. If you need
any additional information, please contact me.

Very truly yours,

R&M CONSULTANTS, INC.

~fJ'~
Jeff Coffin
Staff Engineer

Enclosures

ANCHORAGE FAIRBANKS JUNEAU VALDEZ WASILLA



"

'/-- .._--_._...__ .-

:Jl

~.~ C lR9lJE"
-::;E ICE CAVE .
"'15
~ .WEsrFo/?K GLACieR

1;-2. _.

(;-1. .

rF..~3 _

-----._.-.-_._._.._---_._-~ .._---.-_.- .. - -. --- _. -.

:r- R5iM
~ 1M AD -#: :::: Ie', >I: ".'.;- '. .~,. • '}I't,~.:S. }.)I+~ it' ,·I." c.'.',~~rrr~.:.;-.__~~~I.lJ.ir;~.::..L;l.~:='-__-::;;:"';;;-:':;:-:":'~'~_--::>-'::::"'::,:..;.;.:.. -...;"':.:.::;.'-',;..:.•;;...'-;;;..-_~;....-_- -:-.;......~..:.....;-

~ 5-:3 ~)3;Jn-E C~!?L=K i 2.~oo' 63
c
o(N 1L.f7°S4'W 1 2 J 3 J 4)S II

/3.-2 '-~ mDOSE: I21St;' ~3°0Lj'N /'17°4'/ IV

B-; ~ f(£;D FOX 27S'o' 63°cLj'N' 147°LjDI!J ! -, I
j

f ~ i
- ! ~ , I t
L::·l'7oo/ ~ 63°.28 N J fi-/7f..27'w 1'" J

l.t.,ooc/ 16~"3o'N r 147:'- ;SIlJ'J ! -, i
fSC~DI. i 6?/'35'N 1/'i7'/O'vJ I·· "
I " I . I . 0 -t . ~I 'irso r63°32. N 146 5'5 W 1 /, i
f / ~,:, t 0 / ! "" ~
~ ·qzoCJ ~ 63 31 J'.J ~ 146 54 ,-vi '"t >," I' if '-!lOo' l6,S"2S'N i /L/7 a

o5"'vv ~ ... .,. . ..

I ),600/ f6~~23'N i 147 ()II/W ~ -" 1
f 3800'. t63°2S IN. J J47~ J'!Iv..; .; "
~ t ~ ,i Lj~~O 16~' 3/N IJ,/6'.'o'WJ "
12.'00 l k3'Z'{"L I 146" 51'IA) I "
'fa5Q_f_···_16?o;;'~/N. 146°SS'IJJ,_ t. ---.-'1

•

_Lj.•~~'=. i63'27'N 146~ 4 4 'WI.."~ ..

-------------,.--.-- - ---t· ---.-.---~--.-..-.J ..-.. ---- l --

.. -::t .__._. . _ ..._ .. ... _ ... _ . __"" __ .
~

~ s-/ » .. __ ~ C.R·~VA.5.5f .

.,; S-:2. . ~ .. fY1T. J-+AYE.$
.. \j cS:3 ..._ .__ .. _.. AK \ 13"0 U __

It>

s-tj ~. lrlAl--AnlLiTtt...
5-5'. J 1"\1 DE 130 RfHi

AURDf<.R PEAk

--'- ._--_.. ;---
1-----· ».--- ..__. __._ ...- ..- .... _ ..._._. ._..._

•------- -_._-_..---- -_. -_.._~-_..._. --

I

L~
t

I -_.
.-

j

*>I=" t.J:: Atft.5t<A PO\tJ~I~ AUTHOR tTY

0.= U,S~. So!) ~'1S<-(''/;''f':)", Serv':«
I

I
i

.J

t
I
i
i



EOLOGICAL SURVEY

~~DOS~~;;~S ~= ARv~~~OBNLE' VIRGINIA 22092
. . ON REQUEST

\
HEAL'\{ (A-2). ALASKA

N6300-W14730/15X30

1951
MINOR REVISIONS 1975

ROAD CLASSIFICATION

Unimproved dirt - -o State Route -=---...-light-duty

o

....)0

,@;o

. '-

'47QOOOm-E. . I •

......

. .

A~
'

"AlASKA .

i '. ',.

'."jo ~ v#

",.._..~ .
QUADRANGLE LOCATION

_.:.~.--~-'
~ - .

c·

(
\'/

-.

~O~::~I2000~~====~I5000~====k=======~~ MILEST e--a FEd 1~ 21000 FEET

:~~~~====~::::~5 KILOM=

/VAl 100 FEET
,n 50-FOOT CONTOURS
,TICAl DATUM OF 1929



FAIRBANKS. ALASKA I
A FOLDER DESCRIBI~

1 .JFA E3
0

3000
E3 FA

FA FA FA
0

..... ::;;..

...-

;::~)29.
a: ~
~ 8'
w '"
~ ~

"~I
APPROXIMATE MEAN '
DECLINATION, 1951

./i
{

l

(

,
!

.~.,::) ..-,-



'-- .'

"

......,..
I

!
"i

3432

T 16 S.

UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY
14.,.30' 47E~.JOm.E1 20'

63°30' '2-6-----'- :-/-,-=,7.;/-:,,"::-,:.-,----,j - ": --..-..------J.--2-9--------,..2-8-:..---r-l--'--2~1~--
704IOOOm. N-. I

// IC\~~./:
_,;-7:-:_'--- OV~ . -----.7;:·01,--··--··--

\'"

~fl;
31 .'. /...-~f

-? I..:- /:» /. ,,},.
T.17 S. .....:.: r-

.-

2

\
i. l . --....-;

il
3·'i

V
,

( \ ,.-..- \
\.' \

.11

,
'\ I

\ \..

14

\' c.\

'(
i

36 31 35

.'

3

1Z97

(
I

r.--I--!-+-+-+---:lr---f---l------,;'!...'-+----,;.\-----+--------+--------,-
," i .

".(.
\8

;:\



CONTI
OA

25

36

/~.-

/~,

~---
---

/..--
/

/ .\
.' ~---., \

I
I

/
V\. \J

-_.~./~

·Crevasses

3000 6000

--'
.-- '

-/\

1 .s
HHHHH

FOR SALE B"I
FAIRBANKS. ALASKA 99701. DENVEF

A FOLDEfl DESCRIBING TOPOGRAPH

Fa Ed E3 EFiA

t
Fa E3 E3 E3

3000 0

'i
F3

I

j.

~
~

'It
~

C
§
~

APPROXIMATE MEAN
DECLINATION. 1951

-- j/

.__.:&;";;~'J/
63'30' ~:f2~gt:::=qa~:""""U__~2:L:::QGl~~~=_-l;::::=~:::::::~.:Ll~"-l~?'--.:.J.J..::Jl1.!1.:~:;;;:::::::::"-\---f::;-;--;:--L

R. Z E.147"30'
Mapped. edited, and published by the Geological Survey

Control by USGS

Topography by photogrammetric methods from aerial photographs
taken 1952 and 1956, lield annotated 1951. Map not field checked

Universal Transverse Mercator projection. 1927 North American datum
10.000·loot grid based on Alaska coordinate system. zone 3
1000-meter Universal Transverse Mercator grid ticks,
zone 6, shown in blue

land lines represent unsurveyed and unmarked locations
predetermined by the Bureau of land Management
Folio F-9. Fairbanks Meridian



:"AL'" B-IJ

~LE 1.63360

=====:::E===============C=======:=:::J~ MILES
Es==r~9000C::=E"3=====12000~;S=:::JE"3~135000C:::::E=====leoooiE"3~a:::::=:eFF3:=321000 FEET

2 3 !> KILOMETERS
=,_ "3

INTERVAL 100 FEET
SMEAN ;fA LEVEL

. S. GI::OLOGICAL SURVEY
OlORADO 80225. OR WASHINGTON, D. C. 20242
\lAps ..NO SYMBOLS IS AVAILABLE ON REQUEST

. :..~
...." •..::..~

QUADRANGLE LOCATION

ROAD CLASSIFICATION

No roads or trails in this area

HEALY (C-I), ALASKA
N6330-WI47oo/15X30

1951
MINOR REVISIONS 1972



"'

,.,:
\/;..":~...

\,

,~

.: ' ..
~ - ........-.

\\..,
{ i i
I :;

/'

('- ,.~.

'"./

i
e::::=.:::.:.-:; ,

FOR
FAIRBANKS. ALASKA 99701

A FOLDER DESCRIBING T~

E3 H r-=: ;'-"-'-"
3000

-~--""

I':"r..\'••. ,:*~

: ."

"I·

~~_.?~~
g !
'" V:::l i::'
~ ;
~

APPROXIMATE MEAN
.- -"-"PECLINATION. 1951

1,tH.. H~ye5 C-(~
L -'

63'30' lL··:..;····.L'7-'·::::LL~::;.;~f=L --.::::::::::e::::+~l:...t.::.':;..dLJJ./:'::O:~:::..;;-~~'.-,..:.==d·I~+-r:..::.s2~~4:-D~~
147"00 " ;:.

Mapped. edited, and published by the Geological Survey
Control by USGS

Topography by photogrammetric methods from aerial photographs
taken 1950 and 1956, field annotated 1951. Map not field checked

Universal Transverse Mercator projection, 1927 North American datum
10,000-foot grid based on Alaska coordinate system, zone 3
looo-meter Universal Transverse Mercator grid ticks,
zone 6. shown in biue

Land fines represent unsurveyed and unmarked locations
predetermined by the Bureau of Land Management
Folio F-9. Fairbanks Meridian

.~:

•



3£. 10' .
I ,,_... ~~-.-r· 27

I

'''-.

35

'j

i·...·

>:, 3 r.

HEALY (B-1) QUADRAN -
1-63 ALASKA GLE
_ 360 SERIES (.. .,- , TOPOGRAPHIC

I 33C DOC FEET )_-:-::-__--1.1447'00'

29 c~: r630

3O' .

':~1' 01

!3 470CXX>

.". :FEET

3/\
\

17 S



\.

UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

::.

r
!Mi. HC>Y~~ (S-cC-)\"- SO' IM7



January 6, 1981
P5700.11.10

T637

R&M Consultants, Inc.
5024 Cordova
Box 6087
Anchorage, AK 99502

Attention: Brent T. Drage

Dear Brent: Susitna Hydroelectric Project
Subtask 3.03 - Snow Creep
Measurement System

This is to confirm the telephone conversation Jeff Coffin and Krishnan had on
the snow creep measurement system and the changes to be made in the setup of
the equipment.

(i) To simulate as closely as possible, conditions at the actual trans
mission towers snow creep forces should be measured on a 24" diameter
3/8" thick tubular section instead of the 4" X 4" X 3/8" angle iron
as proposed in your original design.

(ii) The connections and sliding plates should be redeslgned to accommodate
the tubular section.

(iii) The steel cable size should be incn.eased to 3/8" diameter from the
proposed 1/4" to allow for a wider range of forces to be recorded by
the dynamometer.

(iv) The two systems should be located at Watana and Devil Canyon
respectively. One system should be located on a north facing slope
and the other on a south facing slope. The systems should be located
on relatively steepslopes where a good buildup of snow is anticipated.

It should be borne in mind that as the installation will be done in January,
some snow creep may have already taken place. The first year measurements
should, therefore, be considered as preliminary and modifications to the
systems and changes in location may be necessary before the winter of 1981.

Funds for the work should come from R&M provisions under Snow Course Surveys.
Please let us know the exact location of the measurement stations once these
are known.

Consulting Engineers

The Liberty Sank BUilding, Main at Court

Buffalo, New York 14202

Telephone 716-853-7525

Other Offices: Columbia. MD: Pittsburgh. PA: Raleigh, NC: Washington. DC Telex 91-6":23 ACRES BUF
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Brent T. Drage
R&M Consultants t Inc.

(

January 6t 1981
- 2

Should you have any queries t please call Krishnan or myself.

Yours sincerelYt

1·%~
I.P.G. Hutchison

GK:ccv

cc: J. Gill

.~C8ES AMER!CAN INCORPORATED



R&M CCNSUL.TANTS. INC.
ENGINEERS

GEOL.OGISTS

PL.ANNERS

SURVEYORS

March 17, 1981

Project Manager
Susitna Hydroelectric Project
Acres American Incorporated
Liberty Bank Building
Main @ Court
Buffalo, New York 14202

Attention: Mr. G. Krishnan

R&M No. 052303

Re: Location of Snow Creep Measurement Sites, Subtask 3.03

Dear Mr. Krishnan:

Attached are site locations and descriptions for the two snow creep
measurement set-ups installed last month on the Susitna Project. Because
the manufacturer had had a problem obtaining shackles for their assembly,
we did not receive the dynamometers until February 20. Per our earlier
discussions and your letter of January 6, 1981, one site'is near each of the
two damsites, Watana and Devils Canyon. Also, one slope is essentially
north-facing and one is essentially south-facing. Ample snow accumulation
is expected at each site. However, as we discussed, modifications may be
necessary to the systems or their locations after our experience this winter.
We plan to visit the stations to take dynamometer readings at least once per
month, probably coincident with our climate station/snow survey trips.

Should you have any questions or comments on the installations, please
contact Brent Drage or myself.

Very truly yours,

R&M CONSULTANTS, INC.

Mt; /4, ~'
qeffrey H. Coffin
Staff Engineer

JHC/jcf

. Attachment

ANCHORAGE FAIRBANKS JUNEAU



Xj t>L6£SO 3

: . ': ll) : ..N ~. ~ .... 't;"'•• : ••••-.). f\. ~. : .......•. ~..• ~ ~ . .'C. : . '/.ti.~ ...J tb .. :: . • . . . . . . . : • I, • . • . . • • : • .• ""r-J : '""-' 'V",,: -.c 'I : : "\ • . 0..... 1\ _ A. ",. . . :
: : !'o. : ~~_.: .•••••.•. : ••.. \.J~"':""""'''''''''''''"\j'' . !"':.l-.:::. ....... :c:: :

~ : : : . . . . . . ~ . . . . . . . . . k'm· .. ..... "'~"' '-.J1 . . . Q(' .~. ·Ill· ~. . . . . .~ ~ ~. .~ t--: ~ ~ ~: .\u: :e :::: ~

t: ::::::::I : : : :: : :: :1st: : : .:: I .: . : :~ ~: :I : : : ~: :: ~: r: ::::~ :~: ~: k ~ :~ :/::: ~: ~ ~ ~ : : I
: .....-:'"'~. : : ~. ", : ~ \s) . : : : t 'it t....... ~ ~ I.;- <l :

L---~ +--::--!-:~~:-:~--: :+- •..:....•·~+----:~-i-·---i:~t~-~:r~t-~~-~~--j
:K' : : i . : t ~ . i . . . .. . I"Y\ ~" :.. ~.' ~ R h 'VI' '- .. :
i t. \. i i i . .. fill'':'' . i V) '(/' ~. ~ ,</" ••• ~ ",,' ~••• i
~ . : . r ..'-.1 . ~ ~ i· .."\: ., '~"";":' ,~.. i ~.. ~" .. ' .~. ~ Y: .. Y\ .. ~
~ \..1 .. ~':I' i ~ . . . .. . .. ~. . ~'.; . .~ ~. N' . ~ ". . ~ ~: :~ ~ :~: ~ p.c: ~: :~ : . : : i

!-* I~~I+------j--------- i--:---~ :~r~~~l-·--i~~B~~~t~~ll
i <:J. . .~ . i . . . . . . . . . i . . . ~. . . . i . . . . . i .. ..~ .....j ~ Vi . . . ~. n...: ~ .....: \\.:.. ~. l::; ~ ~. lJ. ~. . . i

: ~ : . ". ~ : . 1 ~ ~ : : ~., . : : ~ .

I-~ll--~-;-i----------J--~~----JLJ~-i~~-- .•..• -- J_ !-~~~'~:< L----.--~-!---~-----1:·hJ,· .~'l'l' i i i 1.»- ./-.. ~ i ., y" ~ .i' .. \I)' i

: :~I: : : . :1,: I:.: :::::::I:::::::::I::: :~ :~ :~ I::.::::::I:::::-: :::.~ ,:.,:. :::: ~.u:: :: ~ :::::I, .. .II' . <;J'lt ' , , " , '.'-' 'C.. . ..-.;, ,

~ ZSO 'ON 80r

--5-=--:J0 I 'ON 133HS



( (.
SUSITNA HYDROELECTRIC PROJECT

Description of Snow Creep Station Installations

Site Name: Watana

Site Number: 0920

Date of Installation: February 26, 1981

Installation Crew: J. Coffin, C. Schoch, R. Butera

Site-Specific Information

1. Location: NW 1a, Sec. 30, T33N, R5E, Seward Meridian

2. U.S.G.S. Map: Talkeetna Mountains (0-4)

3. Elevation of Site: 3,200 ft. (from map)

4. Slope Aspect: Southwest

5. Slope Angle: 35°

6. Snow Depth @ Time of Installation: 24-30 inches

7. Air Temperature @ Time of Installation: 30°F

8. Soil Material: Broken rock and tundra, all frozen

9. Shelter Distance (see sketch): 20 ft. (approx.)

10. Cylinder Distance (see sketch) : 90 ft. (approx.)

11. Maximum Pretensioning Force Used: 900 Ibs.

12. Final Dynamometer Reading @ Time of Installation: 440 Ibs.

13. Dynamometer Installed: W.C. Dillon Co., 2000-115. (pound)

Capacity, 5"dial, S/N 10575

14. Notes:

susit4/g1

Pilot burner did not funtion properly at time of

installation. Thus, it was not connected until the

next visit to the station, March 16, 1981.
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SUSITNA HYDROELECTRIC PROJECT

Description of Snow Creep Station Installations

Site Name: Devils Canyon

Site Number: 0940

Date of Installation: February 25, 1981

Installation Crew: J. Coffin, C. Schoch, R. Butera

Site-Specific Information

1. Location: SW'!a, Sec. 32, T33N, R1E, Seward Meridian

2. U.S.G.S. Map: Talkeetna Mountains (D-5)

3. Elevation of Site: 1,500 ft. (from map)

4. Slope Aspect: Northeast

5. Slope Angle: 29°

6. Snow Depth @ Time of Installation: 20+ inches

7. Air Temperature @ Time of Installation: 32°F

8. Soil Material: Thick tundra, frozen

9. Shelter Distance (see sketch): 15 ft. (approx.)

10. Cylinder Distance (see sketch): 65 ft. (approx.)

11. Maximum Pretensioning Force Used: 1000 Ibs.

12. Final Dynamometer Reading @ Time of Installation: 470 Ibs.

13. Dynamometer Installed: W. C. Dillon Co., 2000-10. (pound)

Capacity, 511 dial SiN 10576

I <A

14. Notes:

susit4/g2

Pilot burner did not funtion properly at time of

installation. Thus, it was not connected until the

next visit to the station, March 15,1981.
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State~~bf Alaska

FROM:

TO: Dave Wozniak
Su Hydro Project Manager
Alaska Power Authority,
333 W. 4th Avenue, Suite 31
Anchorage, Alaska 99501

Thomas W. Trent0~ll~
Aquatic Studies Coordinator
Su Hydro Aquatic Studies
Anchorage

DATE:

FILE NO:

TELEPHONE NO:

SUBJECT:

April 15, 1981
oS 2.. 303

~
USGS Water Quality
Measurements

The present USGS and R&M Su Hydro Water Quality sampling programs for
sites on the Susitna River downstream from Devil Canyon (figure 1) have
been reviewed by my staff. Inconsistencies with the types and level of
analysis will prevent comparison of these sites for hydrologic appraisal
of the overall lower,Susitna Basin. Following is a summary of the
existing USGS and R&M water quality program and our recommendations for
improvement.

According to the present USGS work p1 an, sed'iment samp1 es are analyzed
by particle analysis (Attachment 1) and suspended sediment at the Gold
Creek Site; whereas the samples at the Sunshine site are analyzed to
the sand break (Attachment 2). In addition, the water quality analysis
at the Sunshine site is more comprehensive than the Gold Creek site
(Attachments 3 and 4).

R&M is collecting water quality data above the proposed dam site and at
Gold Creek (Attachment 4).

There are three basic differences between the R&M and USGS sampling and
analysis schemes: 1) parameters; 2) methods of collection and preservation;
and, 3) methods of analysis.

Parameters

The differences in parameters being analyzed are: USGS measures
suspended sediment and R&M measures settleable solids and total
suspended solids. These are not comparable (Madison 1981). The
specific nutrients which USGS and R&M measures are different. The
USGS will measure a broader range of inorganic cations and anions
than R&M.

Collection and Preservation

The differences between the methods of collection and pre~aration
are significant and make comparison of samples questionable if at
all possible at 3 stations. R&M composites 3 grab samples which
are collected 1 foot under the surface across the river (right and
left bank and center channel) (R&M 1980), whereas USGS takes a
depth integrated composite sample at several points along a transect·
across the river. The USGS depth integrated method accounts for
differences in concentration which will otherwise result if a
sample is collected in too shallow of water or the water is stratified
and not homogeneous, thus give a better representation of the river
water quality. The 3 R&M surface grab samples may not be sufficient
to represent overall water quality of the river. The preservation '

02-001A( Rev.lO/79)
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techniques for nutrients are not the same; thus, data comparison is .
questJonable.

..- .. .. . Analysis

The methods and level of analysis used for trace metals by R&M are·
different; thus data comparison is questionable.

With this wide variety of differences in sample collection and analysis,
comparison of the USGS data which are collected on the Chulitna and Sun
shine Stations to R&M data at their Gold Creek stations would be inadvisable.
USGS concurred with us concerning the advantages of modifying their
program (attachment 1) to permit comparative analysis. It was also their
opinion that a coordinated" uni form hydrol ogi-c--apprai"sal--of- the--' owe'Y'" - .. - - 
Susitna Basin would be beneficial to the overall Su Hydro Feasibility
Study Program. In addition, the USGS suggested that the Chulitna River
station be included in this proposed revised sampling and analysis.·
scheme because of its proportionally high contribution to the Susitna
River and potentially significant influence on water quality and chanqel ..
geometry (Attachment 5) •...

A summary of the suggested revisions to the USGS program currently
funded by the APA and R&M program follow:

-0,. •

.... .

USGS Modifications··

WATER QUALITY* SEDIMENT*

present: change to: present: change to:

Gold USGS mini- USGS compre- particle
Creek mal and hensive size

R&M data
.., ..:.

Sun- USGS com- . sand particle
shine rehensive break size

Chulitna none USGS com- particle
prehensive size

*examples of minimal and comprehensive water quality and particle
. size and sand break analysis are attached.

Estimated additional costs to the existing APA/USGS cooperative·sampling
program to implement these changes would be:
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4/1-6/30 1981 7/1-9/30 1981

Chulitna
River

Susitna
River at
Gold Cr.
Susitna
R. at
Sunshine

TOTAL

$4,120

$2,340

$6,460

$4,120

$2,340

$6,460

10/1-6/30 1982

$9,100

$7,720

$16,820

R&M Modifications

To enable the use of R&M data for comparison purposes with existing
and historical USGS data, uniform data .collection and analysis
procedures which are approved by USGS should be adopted by R&M.

R&M and USGS Evaluation

The Steering Committee should review the overall USGS and R&M water
quality and hydraulic sampling and analysis procedures to evaluate
the validity of the existing programs and determine whether they
are integrated. It is our understanding that the only Su Hydro (
study participants which are presently required to author procedure .
manuals are TES subcontractors and the ADF&G.

We strongly support the changes to the USGS program and believe they
will benefit all study participants. With respect to the Department of
Fish and Game's use of this information, it will be evaluated to assess
the present relationship between discharge and water quality on the
river and eventually used to determine the physicah,and chemical chal1ges
which will occur with changes in flow regimes if the proposed dams were
constructed. Therefore we suggest and request that these minor changes
to the existing USGS APA pr~gram be adopted and funded by the APA.

Madison, B. 1981. Personal communication pertaining to evaluation
of R&M water quality procedure manual. April 15, 1981. USGS.

R&M. 1980 Susitna Hydroelectric Project. Procedures for water quality
data collection. R&M Consultants. Anchorage. llpp.

cc: R. ~eorge - USGS
~Drage - R&M



Figur~ 1. 1981 samplin~ites for USGS and R &MConsu~~ts.""01_"
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S* -sediment (to sand break) USGS
QW -Water Quality by USGS
QW* -extensive WQ by USGS
QWR -Water Quality by R &M

USGS



Attachment'l Example ~SGS particle site distributiofiZ\nalysis.
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SOUTH-CENTRAL ALASKA
~

15292000 SUSITNA RIVER AT GOLD CREEK--Continued

159

WATER'QUALITY RECORDS

PERIOD OF RECORD.--Water years 1949-58, 1962, 1967-68. 1974 to current year.

PERIOD OF DAILY RECORD. -- ~',,_~ __ ....
WATER' TEMPERATURES: June to September 1957,. July 1974 to,September 1978 (seasonal and fragmentary), October

1978·,to September 1979.---·--------~-~-

SUSPENDED-SEDIMENT DISCHARGE:, May, to, September 1952. June to September 1957. ,",

INSTRUMENTATION.--Temperature recorder since July 30, 1974.

REMARKS.--No record Dec. 1~ to May 21 and July 10-31, sensor frozen in ice and clock stopped; respectively.

EXTREMES 'FOR CURRENT YEAR.--
WATER· TEMPERATURES: Maximum, IS.O·C July 3~ 4 (may have been greater during period of no record July 10-31);

minimum. O.O·C on most days during winter period.

WATER QUALITY DATA. WATER yEAR OCTOBEQ 1978 TO SEPTE~BER 1979

SA~PLE DEPTH
LOC- AT
ATION. SAMPLE
CROSS S,IlMP- LOC-

SECTION LING ATION. TE~PER-

TIHE 1FT FM DEPTH TOTAL ATURE
DATE L 8ANK) 1FT) IFEETI lDEG C) -

JUL
10 ••• 1431 60 1.6 8.00 12.3

t; 10 ••• 1432 60 6.4 8.00 12.3,'.
100 •• 1433 1311- 2.2 10.8' 12.3 - _L~ .-

- 10 ••• 1434 1311 8.6 10.8 12.:L;. :.-.. ...........~
10 ••• 1435 185 2.5 12.5 12.1
10 ••• 1436 185 10 12.5 12.2
10 ••• 1437 230 2.5 12.5 12.1

:,,;..•• l'!".-.; -::r-. : '-' ,~ll 10 ••• 1438 230 10 12.5 12.1
10 ••• 1439 ?-90, 2.3 11.3 12.0
10 ••• 1440 290 9.0 11.3 12.0
10 ••• 1441 345 1.5 7.60 12.0
10 ••• 1442 345 6.1 7.60 12.0
10 ••• 1443 400 3.'> 5.80 12.0

:~:;:--:....'"::;":- ~

SEOI- <:EO. SEO. SEn. SF-D.
MENT "USP. SUSP. SUSP. 5USP.

STREAH- SEDI- DIS- FALL FALL FALL FALL
FLOW. HENT. CHARGE. OIAH. DIAH. DIAH. DlAM.

INSTAN- SUS- SUS- " F'INER ij, FINER i FINER ij, FINER
TIME TANEOUS PENDED PENDED THAN THAN ' THAN THAI\l

DATE ICFS) IMG/U IT/DAY! .002 14M .004 MM .008 14M .01" ~M

MAY
21 ••• 1450 17400 168 7890

JUL
10 ••• 1430 25700 627 43500 16 21 27 )4

SEP
05••• 1430 8820 "7 1600

SEO. "EO. SEO. SED. SEO. <;EO. SED.
SUSP. SUSP. SUSP. SUSP. SUSP. SUSP. <;USP.
FALL SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE
DIAM. I)UM: OIAM. DIAM. DIAM. DIAM. DIAM.

;;; FINER i FINER i FINER ij, FINER i> FINER ." FINER oj, FINER
THAN THAN THAN THAN THAN THAN THAN

DATE .031 14M .0"2 14M .125 14M .250 MM .500 MH 1.00 14M 2.00 M"l

MAY
2! •••

Jut.
Ie ••• 40 47 56 72 91 98 911

SEP
as •••



SOUTH-CENTRAL ALASKA

SUSITNA RIVER AT SUSITNA STATION--Continued
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AttaGhment 2. Example ~}VUSGS sediment
See outlined column.

15294350
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WATFR QUALITY OAT.... WATER YFAR IlCTORFQ lq7~ TO SEPTEMRER 197Q

DATE

CoqALT.
sus-

Pf"lOfo
wFCOV
fl<j\llLF
llIG/L
,lie; COl

COI'IAI T.
OIS

SI)LVF'l
lUG/L
AS COl

COPPF'l.
TOTAL
REeOV'"
ERIII"L£"
l\IC;/L
Ae:; CUI

COPPER.
5115
Pf'lOEO
RF:COV
fRARLF.
IIIG/L
Ae:; CUI

. ("OPPfR.·
oIS:;-" '
e:;IlLVEfl
lUG/L
Ae:; CUI

IRI)'1.
TnTA\.:·--.
RFCOv-
ERAFlLE
W5/L
Ae:; Ffl

IRON.
e;U5

PFII/OED- •
C>FCOV
F.C>ABLE
lIlG/L
A5 FE!

IRON.-·.
015-"'·

SOLVED
(UG/L
AS FEI

LEAD.
TOTAL-" 
RECOY-'
FRARLE
lllG/L
AC; PBl

LEAn.
e;ue:;

PE ...OFIl·
c>ECov
ERA'3LE'
lllG/L
lie; P'31

. LFAOoo'
01<;..;"

e;OLVF.n
lllG/L
Ae; Pql

MANr,A
NF5" ••
TOTAL' - ,
REcn ...~
ER~RLE

CUr,/L
AS "'"II

-- .

OCT
02 •••

nEC
20 •••

JA"I
15•••

... PR
00; •••

MAY
14 •••

JU"I
lq •••

JUL
?f. •••

AUG
?9 •••

SFP
17... i

II

6

o

. 5

<3

o

7

, <3

3

25

29

37 c .

?1

2 490

4 14000

12000

1.0 ' 2f>000 .,.

400

14000

12000

90

170

o

'40'

11

60

12

If> ..-

7

10

4

n

40

10

7CiO

SRO' ,

E ESTIMATED

"'A!'IGA
"lFSE. '

.. "._....~~ sus
pF.:"lnEO
RFCOv.
IUG/L

oATf Ae; "'Nl

''IF:RCURY
S115- '-

PENOEfI, "lE:RCURY'.
RECOV- I)IS-
ERABLf SOLVEI)
IlIG IL IUG/L
AS HGI AS HGI

f·

I"

I:
I
I

so

10

60

71"1C.
TOTALeec ,;

RE:COV
ER4'lLE
Wr,/L
lie:; 7Nl

o

o

o

e;ILYF.R.'.
nI5

e:;IlLvEO
II/GIL
Ae; AlH

o

o

o

'3

4

742

901

416

2370

SILVFR.
sue;

PENDFIl
REC'lv
EC>AFlLE
IUG/L
Ae; A(;l

.000

.000

n

o

o

SILVER.
TOTAL'"
RECOV
ERARLE
IUG/L
AC; AGI

CHLOR-'l
PFRI-
PHYlO... -, , e;F.Ol - .
CH~OMO- ME"'T.
GRAPHIC e;us-
FLUOROM PENOFO
(~r,/M21 (MG/Ll.

o

o

.000

.000

SELE
NluM.'-

DIS
SOLVED
(UG/L
I.e:; SEI

CHLOR-A
PERI
PHYTON 

CHROMO
GRAPHIC
FLUORO'4
( ...G/"'21

o

o

.000

.000

e:;F.LE
'1IU....

e;US
PE:NOEo
TOTAL
(l)G/L
Ae; SEI

Pl"~I_

pl-fYTON
AIO"'ASS

TnnL
DRY

Wl"IOHT
C;/SQ ..

.000

.000

SELE
NIU....
TnT ilL
lIlG/L
liS SEI

PE:RI
PHYTnll/

FlIO... Ae;5
ASK

WEIG"'T
G/Sa ...

3f.

RO

.(1

.0

.0

.0

LENGTH
OF

E}(PO- '
SURE

WAYSI

.1

.1

.1

.7

.7

1.1

CARBO"l.
ORGANIC

SUS-
PE>.JDEO

TOTAL
("'GIL
AS Cl

.2

MERCURV
TOrAC;
RECOV
ERABLf.
lUG/L
AS HGI

.1

.1

.1

CARBO'I.
ORGA'IIC

DIS
SOLVED

IMG/L
..S Cl

10

10

4

10

10

7I"lC.
015

e:;OLVEO
IUG/L
AS 7011

<3

3

10

"',11"1(;,11

NESF.
015

e:;OLI/Eo
lUG/l
AS "OIl

Sll

7

8

40

30

SSO

240

ZINC.
SUS

PfNOEO
QF.COV
fRABLE
IUG/L
A5 Z'HDATE

'lCT
02 •••

DEC
20 •••

JAN
15 •••

APR
05 •••

MAY
14 •••

JU'I
19•••

JUl
2h•••

AUG
?9 •••

SfP

17 •••

OCT
-_. (12 •••

DEC
20 •••

.JAN

15•••
APR

0'; •••
MAY

14•••
JtJN

lQ •••
.JUL

26 •••
AUG

zq •••
5FP

17•••
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15294350 SUSITNA RIVER AT SUSITNA STATION--Continued

173

WATER-QUALITY RECORDS

PERIOD OF RECORD.--Water years 1955, 1970, 1975 to current year.

PERIOD OF DAILY RECORD;--
. - WATER TE~IPERATURES: -May-1915·,to·current year' {seasona1h"r,r'-'''''''''"r ~h~"-'·'.

INSTRUMENTATION.--Temperature recorder since May 23, 1975.

REMARKS.--No record Oct. 1 to May 14, when gage was shut down for the winter. Records represent water temperature
at sensor within 0.5°C. Temperature at the sensor was compared with the average for the river by temperature
cross-sections Oct. 2, Jan. IS, Apr. 5, May 14, June 19, July 26, Aug. 29, and Sept. 17. A maximum variation of
2.5°C was found within the cross-sections.

EXTREMES FOR PERIOD OF DAILY RECORD.--
WATER TEMPERATURES: Maximum, 16.5°C July 9, 1976 and July 3 and 4, 1979; minimum, O.O·C on most days during
winter periods.

EXTREMES FOR CURRENT YEAR.--
WATER TEMPERATURES: Maximum, 16.5°C July 3 and 4; minimum, O.O°C on most days during winter period.

VATER QUALITY DATA. WATER YEAR nr.T~R~o \978 10 SEPTE~BER 1979'

DATE

SAMPLE SPE- OXYGE~.

LOC- ClnC :. ~- t- ::; r H": 015-, C~:,-

ATION. CON- SOLVED
CQOss DUCT- OXYGEN. IPER-

SECTION A~CE PH TEMPER- 015- CENT-
TIME 1FT fM IMICIlD-,. .;": i Y;...t A,TURE .: SOLVED SATUR-": :;,-.i. 'i::~) 5!. ;ti.'~:-

I ~"NK)' MHOS) (UNITS)'-- IDEG' 'Ct· IMGn:r-' ATION)-- '~

. :.-

1401 1.0 155 7.6 4.0 12.8 98
1402 180: _• , ISS, 7.6 3.9. : 12.8.:, 98. :'.wO_:"

1403 380 ..•... 158.. 7.8 3.8 .. 12.8 •. 98. _
1404 580? 160', 7.6 3.8.'·' 12.8.';,' 98 0 ~ :"'.... '9"

1405 830 167 7.6 3.7 12.8 9S
1406 1030 16S ·7.4 3.6 12.8 9S'
1407 124S 160 3.8 12.8 98

SAMPLE SPE- ::_~ .... : ....- .~._-.r.,.. OXYGEN.
L-QC- clnc 015-
ATION. CON- SOLVED
CQOSS DUCT- OXYGE~. IPER-

SECTION ANCE PH TE~PEIl- 015- CENT
TIME 1FT F'M IMICRO- ATURE SOLVED SATUR-

L. BANK) MHOS) IUNITS) IDEG C) IMG.lL) ATION)

1231 ISO 196 6.7 .0 11.4 sn
1232 4S0 196 6.S .0 11.5 81
1233 942 201 7.n .0 10.0 70

·DATE

OCT
02•••
01 •••
~O!o••
02•• ~-"·

01 •••
03 •••
02•• 0

JAN
IS•••
15•••
15•••

SAMPLE SPE-
LOC- CIFIC

. ; ... ATION• CON-.,
CROSS DUCT- OXYGEN. ,:

SECTION ANCE TEMPER- 015-
TIME 1FT F'M IMICRO- ATURE SOLVED

DATE L SANK) MHOS) lOEG C) IMG.lLI

APR
0·5 ••• 1331 250 199 .2 11.0
05••• 1332 900 212 .2 11.4
05••• 1333 1000 21S .2 10.3

SAMPLE SPE- OXYGEN.
LeC- PE'R- CIFIC 015-
ATION. CENT CON- SOLVED
CROSS SAMP- OF. OUCT- OXYGEN. IPER-

SECTION LING TOTAL ANCE PH TEMPER- 015- CENI_
TIM!: 1FT FM DEPTH DEPTH IMICRO- ATURE SOLVED SATUR-

BATE C BANK} (f'Tl I-IHOSi (UNITS) (CEG C) U4G/LS ATIONJ

M.Y
l4••• 15311 150 19 SO 95 7.6 5.5 12.7 100
14••• 153~ 150,. -. 4.9 - 20 5.5- ----
1'4••• 1.32 25.0 14-" .. 80 95 7.6'- 5.5' . 12.7 ' 100 -
1~••• 1533 250 3.5 20 5.5
i ....·• lli34 450 10 SO 90 7.6 6.0 12.5 99
14••• Hi3S 450 2.5 20 6.0
14••• 1536 700 9._ SO 90 7.6 6.5 12.2 98
lit••• 1.37 700 2.4 20 6.5
14••• 1538 950 7.0 SO 95 7.7 6.6 12.11 97
}4••• 1539 950 I.S 20 6.6
14l. • •• 1540 .0 95 5.6 12.4 9S
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15294350 SUSITNA RIVER AT SUSITNA STATION--Continued

WATER QUALITY OATA. WATER YEAR OCTOBER 1978. TO SEPTE~RER 1979

SAMPLE DEPTH SPE-
LOC- AT PER- CInc
AnON. SAMPLE STREAM CENT CON-
CROSS SAMP- lOC·~" VELOC. Of· ~'.- OUCT-'- ~..::

~~:::;-

". -~ ,~-- '. '..:.. SECTION LING ATION. ~ .. ITY.
--~

TOTAL_. ANCE. .:=....-,----
- -- ,_. -. ~ TIHE 1FT FH DEPTH..... TOTAL,-- PO I 1lI:f.;.;.. DEPJt1~L IHI{;RO.. ;

~--' .• "'-- . .....~.--_ ..
DATE L £lANK1·- IFTl IFEET)···, IFPSl~ , (~~C;":'"': HHOSJ" • lIINITSJ +o£~!"':r.,~ .: "!-.," ""'l"'c:.1

JUN
19.... 1331 50 15.0 5.30 112
19••• 1332 50 3.0 15.0 5.40 20
19••• 1333 SO 9.1 15.0 60
19••• 1334 50. 12,. 15.0. 5.20 80
19._. 1335 50' . .5' 15.0' 110 7.9' .
19••• 1336 150 30.0 5.40 112
]9 ••• 1337 150 S.9 30.0 6.00 20 112
19••• 1338 ISO 18 30.0 60 112 .
19••• 1339 150 24 30.0 4.80 80 112
19••• 1340 150 .5 30.0 110 8.0
19••• 1341 200 27.0 5.60 112
19••• 1342 200 5.5 27.0 6.70 20
19••• 1343 200 16.' 27.0' ·60
19••• 1344 ' 200 22 27.0 4.60 80 --

; 19••• 1345 200', •• ~ , .5: 27 ;O.~ .., 110,- 7.9 ;:..a -.6- • ...::=.

19••• 1346 250'''- __
~ -- 23.0. 5.4-11 ... .. _-.:.~ 112.,' ';.";~

19••• 1347 250 - 4.6 23.0 6.30, 20. --- . . -
19.... 1-348 250 14" . 23.0 60
19••• 1349 250:__ 19.··' . 23.0. 4.60 . 80 .. --·-t."
19.~. 1350 250" .' ••5" '23.0:·

>__.i
110· - 7.8 - .J ~.U 7_F.

" 19••• 1351 350-:___ ..~ .. 17.0~ 5.70-_ :O.-~ 115 :-;::",:

19••• 1352 350· 3.4 n.n. 7.00.. ,20 115
19••• 1353 35Q. 10 n.o 60 113

~:~~-;.!~••• :. "'~~~--;;"~-;-"
19-••• 1354 350, ••• 14>.,>· 17.0,.. 4.60 .80, --·c
19.-';-'----1355 350~ " ;as::- 17.e~ !--,'. 110--- 7.8--' , ," .. '"

~~~~::l'~~!':~r:~,~:.·:<'· . 19...-.':," 1356 .... 450')'-;';~4 ~;;-~ ~- .-. \ ~-';. 15.0"'" 5.10;:~·, i--l'}'··- 1l51C -"':* 1; IS'" a:"-~'':-'

"-4

19. __ 1357 450 3.0 15.0 6.30 20
19••• 1358 450 8.9 15.0 60
19.~. 1359 450 12 15.0 5.20 80
19._. 1400 450 .5 15.0 115 7.7
19••• 1401 600 15.0 5.00 120

-:..:., ....;",a.:;~~_"";.. :._. #~.'- •
19••• 1402 600,.~.... 3.0,- 15.0v 6.50." ,,20, .--~ --....v
19••• 1403 600 8.9 15.0 60 -..'".'

.:-..-:.•.:-~-_•..;,. ..;;=:;:.- 19••• 1404 600.', " 12' t· .. 15.0 ' 3.80 .80': ...
19••• 1405 600 .5 15.0 115 7.7
19••• 1406 100 14.0 5.90 122
19••• 1487 700 2.7 14.0 6.60 20
f9 .•• 1408 700 8.2 14.0 ' 60
19••• 1409 700 11 14.0 5."0 80
19••• 1410 700 .5 14.0 115
19._; 1411 850 15.0 4.70 124
19••• 1412 850 3.1 15.0 5.90, 20 126
)q••• 1413 850 9.2 15.0 60 126
19••• . 1414 850' 12 15.0 3.80 80,
19••• 1415 850 , .5. 15.0 --.. 120
19.4. 1416 1000 14.0 3.90 127
19._. 1417 1000,· 2.9 14.0, 4.90 20 --_I
19••• 1418 1000 8.6' 14.0 60
19••• 1419 1000 11",·,-o~ 14.0..=~. 3.10 8O,:::,:,
19••• 1420 1000 .5, 14.0 -~:;::;- .- 120
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SOUTH-CENTRAL ALASKA

ISZ943S0 SUSITNA RIVER AT SUSITNA STATION--Continued•WATER QUALITY DATA, WATER yEAR OCTOBEQ 1978 TO SEPTEMBER 1979_.

OAlE

TEMPER
ATURE

(BEG C)

OXYGEN,
DIS

SOLvED
lIoIG.lt.F

OXYGEN,
DIS

SOLVED
IPER
CENT_,

SATUR.::
ATION)r-l

BICAR- SULFATE
BONATE.';. OJS;"~'

IMG/L SOLVEO . .
AS.'::~~ IMG/L:;::'

HCO]') 11 'AS 504";;

IRON,
TOTAL
RECOY":'
ERA8LE
lUG/I;. :;.
AS.FE)-,

SED.
SUSP.

SEDI- .~ SIEvE'
MENT.- DJAM~~·
sus~~_i FINER__
PENDElL ' THA)I/~

IHG/L) ., .062' 10114" I
.--,....,-~"

4· _'\.P. -_ _.....-~ ..
fMG/I") __ r•...,..~·~

...~.

64

56

39

70

48--

. 58
68-
60-
53

614 34
314 65
411 50

451 45

-- --

376

3509000

8600

8860

8700
8100

15

15
15

51

50
51

46 10 11000 327

99-- - ...~-; --:;.~

45 11 11000_ 365

--
46 10 12000 362

398
45 10 11000 469

99
45 10 11000 602

-- ,
99-- -_..,;~

46·- 10 -_.:...-; 486

99

99

11.0 99
49 14

't __....

'"'"' ,~

- ~~"'- ~-. -
11.1 99

49 15

11.2

11,,0, •

11~0 ••

11.0

11.0•• 99-- ~~".
, --:j;'/ -- ;'

47 11 13000 413 39 __
.....;.-- -- 46 11 - 1100Q'- 343 -- 70"---- .- 46 11 '. 12000 444 55·--
~~--. -~~

,
11~Db-'::"-" 99-... -

__.-0-: ---)., ----;.;..:~ .. ~. __-.-l,.. -_ .......:.:
~_.. ;. ',- l -,...!~~~;.~••• 47.. ,.- la: 11000":" 428 156')l)c"L.. · .!~,:~-- .; --'--

10.1
10.1
10.1

9.9
10.0
10.0

10.3
10.3
10.3

10.9
10.9
10.9

11.0
11.0
11.0

10.9
10.9
10.9

10.1
10.1
10.'1

~?~ :~-

.,;;.- .::

..JUN
19•••
19•••
19•••
19._0
19•••
19.~.

19•••
19•••
19•••
19•••
19•••
19•••
19.~.

19•••
19•••
19•••
19•••
19•••
19•••
19.cro
19•••
19... 10.9
19... 10.9

~·f:k-,"::~;·\~:.:~~~l.:...~~~.i~-:7.~~'.-~ ~:::: :-;_~~-25::L
1
0.9

~~~~.~~~~~~~~:~:fi~~~-~·19. ~~'~~'T-' ...
19...' 10.8
19... 10.8
19... 10.8
19•••
19•••
19 •••
19••• '":
19 •••
19•••19. __

19•••
19•••
19••~.
19•••
19•••
19-! •.•.
19•••
19•••
19•••
19•••
19•••
19•••
19.••••
l'ct.'....•

8XYGEN,
DIS

SOLVED
(IoIGI"Ll ~,OATE

TIME

SAHPLE
LOC
ATION.
CROSS

SECTION
1FT FH
L 8ANI(Jc

SPE
CInc
CON
DUCT
l\NCE

IMTCRo-·
HHOS)

PH TEMPER-
:0" o~, l\TUR£-'J-

(UNITsi~' IOEG'CP

OXYGEN,
015

SOLVED
(PER
CENT

SATUR-
ATIONF'

SED;r.: .
SUSP:;

SEDI- SIEVE
HENT"~' OIAM;
SUs- i FINER
PENDED. THAN..H
(MG/lY .•062 MIf·.,-

'.~~-'-

..JUL
26 •••
a6•••
26 •••
26•••
36•••

1605 147:., 112· 7.5 11.2'" 11.1 100." 2030· j 59"",
16ID 247 -.. 115. 7.6 11.2__ 11.L. 100._. 1880 .. 76. _'
1615 447.. 112' 7-.7 9.0: .- 11.5 " 99 .. 2150.:: 81 -
11120 697 115 7.11 8.4. 0

- 11.7 - 99 2790 - 75
1625 1097 120' - 7'.6 8.5~- 11.7-: 99 2980 ~ 78 ,,-
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176 SOUTH-CENTRAL ALASKA

15294350 SUSITNA RI\~R AT SUSITNA STATIONr-Continued

WATER QUALITY DATA. WATER yEAR OCTOBER 1978 TO SEPTEMBER 1979

TIME
DATE

5AMPLE
LOC
ATION.
CROSS

sECTION
1FT f"M
L BANIO::

DEPTH
AT

SAMPLE
LOC

ATION.
TOTA\.,~

IFEETI

SPE
CIFIC··'
CON
DUCT~ ..
ANCE~,;-;" PH ~'···.TEMPER-

1"41 CRo-,.., , ;rr-.. ATURE ......
M~OS ..."·~'CUNITS).' 'COE&-cl!

OXYGEN.
015-·' .

SOLVED.
IHGAh!

OXYGEN.
DIS

SOLVED
IPER
eEN""',·

SATUR-_
loTION).:·,

SED.'
SUSP.

SEDl- SIEVE
MENT. DIAM.
sus.~5-·i f"INER7
PENOED_., TH/lIJL._
IMGn..J .. , .06Z.MN-.;.

AUG
11'.029•• _ 1401 110 <.'10.0 12<.' 7.0 10.1 99 608 810

29••• 1100<.' 210 29.0 123 7.0 10.0 11.0 99 6510 79
29•• « 1403 360 17.0 126 7.2 9.6 11.0 99 711 75
29 ••• 1404 660 IS.0 130 7.3 a.o 11.3 97 810 66

.. . 29 ••• 1405 91': ••• 13.0-_ 132- 7.•.40- .. a.o~~ 11.2·- 97_, 921._.' 56·· - - -.'": ~.~

SAMPLE DEPTH' ~
.. . .. :,.~ SPE- :;:",.:- ...

LOC- AT PER- CInc
ATION. SAMPLE STREAM CENT CON-
CROSS SAM"- LOC- VELOC- OF DUCT-

SECTION LING ATION. ITY. TOTAL ANCE PH TEMPER-
TIME 1FT FM DfPTH·· TOTAL POINT· DEPTH lMICRO- ATURE.,

OATE L BAN.It). 1FT) IFEETI IFPS) MHOS) (UNITS) IDEG C)

. ~

SEP
17•••
17 •••
17•••
17 •••
17•••
17 •••
17 •••

":~'::¥:""""!i'-~7~;'''~~': 17•••

t~~~~;i·~~~~~r,~···~~:.::~':~~"
17 •••
17~••
17•••
17 •••

'.=.~=.._.,. 17 •••
i~~~~~~-'::5;;"j¥~~.:":.~--17•• • --

~-.:~_::;.:~;-- ._:-=_ ~'::-.._ 17 •••
17 •••
17 •••
17•••
1'1 •••
17 •••
}7•••
17•••
17•••
17•••
17•••
17•••
17•••

160} SO 16.0 3.20 --
1M2 SO' .3' 16.0
1606 IS0- ... l .... :. 30.0 '5.00
160' 150' ·.3-- 30.-0 '.
1608 1507.__ 6.0"- 30.0," 5.40 •.:..
1609 150: __ .' 18 '. 30.0..
1611 ISO. 24·... 30.0· 4.70
1611 200!~ ~" -, ~ ~~1 27.0.~ .. 4.60·
1612.:-:::--'

~~g1~+""
-_.3 . 27.1)'-' :. ._~

1&16":"::"'0': -.:,) <.'6.0,5;'" S.20:'='"
1617 250 .3 . 26.0
1621 350 17.0 5.80
1622 350 .3 17.0
1&23 350 3.4 17.0 6.50
1624 350. _.• 10·.. - 17.0. '.
1625.'.' _.' 350~'"", 13~;2-5_ 17.~·""',_ 5.111:
1626 4S0 14.0 5.90
1627 450', . 7".3- 14.0'·,
163l 550 14.0 6.80
163! 550 .3 14.0
-1636 650 14.0 4.90
163' 650 .3 14.0
16i.l aDo. 14.0 "i. 10
1642 800 .3 14.0
1643 800 2.8 14.0 (,.20
164. 800 8.4 14.0
1645 800 11 14.0 4.00
1646 950 12.0 2.90 _..
1647 950 ~3 12.0 ..

,20::
60·
aD

;:-~ ..
"'--'..

20
60 ..

, 80f~ ..

.~_.

20
60
aD

133 ."-
135 7.2· 8.2
132. ---'.!.

13S 1.2· - 8.3::<; ": _:"

133~.:: -- "-=":

133·-
133: .
132.1 ~-J ..~

135 7.3 8.2"·'
132·"" --,.-. -,12
131 7.4 8.1 ..
131
131 7.4 8.1
131
131
131,~, -- ....'!21:-.,. -.c-...:-

124 -_-.~

1<.'4-- 7.6-- 7.0',,- t ,",.,~

12S
124 7.7 7.0
124
124 7.7 7.0
127
127 7.6 7.1
128
128 --
127
129
129" 7.6.- 7.!.

.'

,
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SOUTH-CENTRAL ALASKA 177

15294350 SUSIINA RIVER AT SUSITNA STATION--Continued

WATER QUALITY DATA, WATER YEAR OCTOBE~ 1978 TO SEPTEMBER. 1979··

i
-~-""--"" -'.' -,.~:~:-....",...,--;r'"

- .",.-•.". .1&

:: DUE

OXYGEN.
DIS

SOLVED
(MGJ"L)

OXyGE:N.
DIS

SOLvED
(PER
CENT

SATUR
ATlONl-

BICAR- '''7•.• ~ _ SUlFATE
80NATE-" CAR-:"-- 015-,."'
(MG/L~- 80NATE-H SOLvED~

AS, ·~f.D ( ...G.fl.!.;R- (...G/L,;
HC03l - • AS CO), AS 5041-

IROH.
TaTAL
RECOV
ERABLE/:
lUG/L/L
AS FEt-

sED.
SUSP.

SEDI-, __ SIEvE,
MENT.· 01 AM.''', "'.!:".. .,., •.,<.

SUS-' "":''6 F'lNER. t. ·::,1"....,..··_·. '~, r .."'"............
PENOED". THANo·I.;. T'::'=~ rt"~N,

(MG/L1·"· .062·M!4'··'" ,-,,-==-, ~,=

~:xo

~('5

. ?"'!"~

IOAI)

75

S1

610

c55'",

i 53.--;;

108 ..

. 73-'
, 52.)0
40
60

, '68',Q
,66Jl)
,61:) 0
. 55'"

61

.. 71._
,60,-t:
49'"''
42 •

543

645

594
616
675
768

7BO

1190

767
1040 c· ...

1400
1030

737

628
749
948

1380

1030

1120

18000
19000 .:r
19000
18000

17000
19000 .,
16000
20000

21000 .,

19000 .;;

1900'0

19000

18000

15000

17000 .'
17000 iJ
17000 0
19000 .',

rS'lfOo'

----?-

21

21

20
20 ~:;

21
21

21
21 54
21 S',
22 ",.

21

21

20 5;

20 ?.:

22

. 21

2t ',''I
21
21

0-

o

o

0-
0-
D··
0,

o

o
0·
o
o

0-
--'lJ

0:',
o·c'.'
o
o

0--

--'
56-··

57··

58
57.•'"
57
58

57--

510

55--
55-
55
56 '

55

55,

510-
510.·
510.
510

53

98..

97

97

98

98

98

, "J7 '

1 ~:.-••
! ....~.
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. Attachment 4. LiS~fb~ parameters measured by R &M~~d USGS at G~ld Creek•
This is also an example of minimal USGS Water Quallty analysis.

WATER QUALITY PARAMETERS TO BE MEASURED ..

PARAMETER R&M USGS

:FI ELD:

Dissolved Oxygen X

pH X

Specific Conductance"": ::-":'-'+~;~;'-~~,:;-:~~X

Temperature T~nl?f:;-;f~Ii:'e X

Carbon Dioxide' X

AI kalinity X

Settleable Solids':~:<_':;':'-:.i.-= ,::,..,.;~,;:~,~= X

x
,X

X '·'''.

XX

X

X

x

LABORATORY:

X · .
, .

Turbidity X

~;:;.~~i~~~~t:P}=s.s~!Y_ec!~'-Sofid's -' ,~,":::: ..• ::.c; ~,-:,:"~X
:.5 Total Suspended Solids X

7 , Total Phosphorous X X
J~~j~~~j:th"~:Ph'b:~:~"h~t~~~};,:f'~~~:t'R~'l~ii-f.}~1~i:h~~~'::X"~"':';:"~'~~;';'~;':~'f:,

,...

"'=y:, ,

~~.. _.-=.:~._._ ......!J~_4',~;:;:::.~. ._....,...,..,;.... .;......':-......u_~::"';:-_;._;:"_~.

. Kjeldahl Nitroge'n"

Total Nitrogen /

Nitrate Nitrogen

Ammonia Nitrogen

Chemical Oxygen Demand

Hardness

Chloride

Color

Sulfate

ICAP Scan

Uranium

Radioactivity, Gross Alpha

Organic Chemicals

Total Organic Carbon

Total Inorganic Carbon

Trace Metals

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X,

X X



March 31. 1981 ;.'~,~, -,'::-::-,'

Attachment 5.

:;f» UNITED STATES
~:"'\:~

DEPARTMENT OF THE INTERIOR

\'!. \.~~_~~-..:·_._;..r I G EOLOG 1CA L 5 U RVEY:: .:::.\~. :.;. ~ ~'.' '..: ::._ ";

Water Resources Division -.':_',:
733 W. Fourth Ave •• Suite 400_

Anchorage. Alaska 99501

•

.--,.......
Mr. Tom Trent .: ". -"~.-'.. _.' ,.
Susitna Ri vel" Study',,::; :;~-...:.='.,. --:--!.. .-.~.:

Department of Fi ?h: and:,Game;-:~ ;.4-L ·~L~~~'
State of Alaska~.::_~_-:. ..::..~- ':::__'~=":""-:..

2207 Spenard Road
Anchorage, Alaska 99503

This letter is in response to your recent request for cost estimates for __, ,..
, the co11ect;on~of additional _water..:·cjualitj paramet~rs 'at the-_two·Susitna~'-:-"_·'·"""·_·-'''''H

Ri vel" stat; ons- downstream from Devil s Canyon presently operated ' under the~" _.~ ----
._ cooperative program with Alaska. Power Authority. In order to .prov:ide_the .._ ~ .._. '.".."..,=

:".-=-~:;~~~:'jnQs~ofjnfor'rna t l' o'n.,.:needed~;.fo'F ,a,~.hydrol ogtc appra i sat:of,.the.:-:Susitfla ,- _...:.:.:.-,:-::.:::.::::=~-;;:s:'
" , ~ basi n we feel strongly that the same types of data shoufd also be call ected .

at the Chulitna River site: The costs for the increased data collection-
~....:"~,..,....;._ _, are shown below and a re .broken.. down __ i n.to peri ods to refl ect. our, _differ::ent._,
a~:·?~i-fJ1c~l,::.:,~y'~ars ~~f~~f:~~';;';;":\~~J4~}':'~':~'~~4:C-;'''''''''-''':."" '-;'-', , ,0" -_.~..--,,' ~.',. .

April 1
June 30, 1981

July 1
September 30, 1981

October 1
June 30, 1981-

Chulitna R
Susitna·R at Gold creek}
Susitna R at Sunshine.

Total

2,340

4,120

$6,460

2,340

4,120

$6,460

7,720

9.100

$16,820

These costs would be in addition to the present' operating cost for these
stati o-ns.=:-

I

Li sted below i s~ a- breakdown- of.,the' 'speci fi c ~parameters ~that would, be col ......=-::~·,,~·_·~'-'i
lected at each of the stations and the frequency of collection:~-

1. Nutrients + Organics. 8/yeO;r

N02 + N03 dissolved,' NH4 dissolve'd, NH4 + Organic~N dissolved;--'
N02 + N03 total, NH4' total, NH4 + Organic N total, Phosphorus'
dissolved total, Phosphorus total, dissolved organic Carbon, and
suspended organic Carbon.
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2. Inorganic Constituents. 8/year

Silica, Calcium, Magnesium, Sodium, Potassium, Sulphate, Chloride,
Flouride, Turbidity, ~nd dissolved solids (residue at l800 C).

Arsenic, Barium, Cadmium, Chromium, Cobalt, Copper, Iron, Lead,
Manganese, Mercury, Nickel, Selemium, and Zinc.

3.

4.

Minor Elements (dissolved and total).

Field Parameters.

4/year

8/year

~
I
I
I

Specific conductance, alkalinity~ pH, temperature, dissolved oxygen,
-,~ and bacteri a.

5. Suspended Sediment'and complete particle size analysis.8/year

~~~
Acting District Chief

... _ ~~ ..... , Vi' ..... :..; ..... - : ':; . __ ....; - • --.: I
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April 28, 1981
P5700.11.10

T853

R&M Consultants, Inc.
5024 Cordova
Box 6087
Anchorage, AK 99502

Attention: Brent T. Drage

Dear Brent: Susitna Hydroelectric Project
Subtask 3.04- Evaporation Studies

We' have reviewed your proposal for determination of reservoir evaporation
as per your letter of April 9, 1981 and hereby instruct you to proceed as
below. This confirms the telecon Krishnan had with you on April 21 on the
subject.

1. Provide adequate information on the evaporation pan and ancilliary
equipment to Jim Gill so a purchase order can be issued immediately.
You should plan to have the pan installed and commissioned by early
May near the Watana camp.

2. Arrange through Jim Gill/Bo Brownfield for a permanent Watana camp
staff member to operate the instrument and collect data during the
period May to October.

3. Commence the collection and processing of available evaporation
records in the basin. Based on the available data, preliminary
estimates of evaporation from the project reservoirs should be made
using correlation techniques. The results should be available for
Acres' review by mid-July. The calculated estimates of evaporation
should be compared to the field data obtained this summar and
modified if necessary. The final estimates should be available by
early November 1981.

Acres has an in-house "FIllIN" computer program which was used to extend
monthly streamflow data at the Susitna gaging stations. It will be
possible to use this program for extension of any presently available
evaporation data. Jeff Coffin may be in a position to do this work under
Acres' guidance when he will be in Buffalo in June. You should, therefore,
plan on collecting all existing data in May.

ACRES AMERICAN INCORPORATED

7elephone 7-;":-2537525

Other Offices: Columbia, '.10: Pittsburgh, PA: Raleigh, NO: Washington, DC Telex 91-6':23 ACRES GUF



.'
Brent T. Drage
R&M Consultants, Inc.

April 28, 1981
- 2

In a subsequent conversation with Jim Gill, your request for the purchase
of the required equipment was approved.

We await your finalizing the plans for the field work and analytical
study. If you have any queries, please call G. Krishnan or myself.

Yours truly,

rJ.W. Hayden
Technical Study Director

GK:ccv

cc: J. Gill

.::'.CR!::S AMERICAN INCORPORATED
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June 4, 1981

Project Manager
Susitna Hydroelectric Project
Acres American Incorporated
Liberty Bank Building
Main @ Court
Buffalo, New York 14202

Attention: Mr. G. Krishnan

c"

R&M No. 052303

Re: Subtask 3.03, Review of Climate Data Retrieval

Dear Mr. Krishnan:

We have reviewed the success of data retrieval from the six MR I "Weather
Wizard" weather stations. The review period extends from time of
installation until April 30, 1981.

This summary should provide a good overview for project personnel to
peruse for determination of the quantity and quality of data available for
each weather station and each climatic parameter. In addition, it provides
an assessment of the performance for the first year's -experience with this
type of instrumentation and operation. Since the instrument warranties are
scheduled to run out soon, determination of whether we should continue
using the MRI IIWeather Wizards" needs to be made. The following summary
provides the basic background for this decision.

Attached are abstract operating histories for each station, briefly
describing performance and causes of data gaps. Also attached are monthly
summaries of the percentage of usable data retrieved for each station.
Usable data is defined as that data which passes the "Clean Upll Weather
Data Computer Program and is determined acceptable for inclusion in the
Weather Data Summaries. In some situations, short-term data gaps (one
interval to perhaps several hours) are either bridged across manually or by
the computer and determined as usable. Therefore, percentage of usable
data does not reflect intermittent data gaps and may be biased towards a
higher degree of success than would be determined if each data point were
utilized.

A summary of the percentage of usable data is as follows:

Susitna Glacier (#0610) 80%
Denali (#0620) 71%
Tyone River (#0630) 41%
Kosina Creek (#0640) 68%
Watana (#0650) 74%
Devil Canyon (#0660) 73%

Overall Average 68%

ANCHORAGE FAIRBANKS JUNEAU
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c

Major data losses were accountable to three categories:

1. Deterioration of the PROM (Programmable Read Only Memory)
chip, resulted in several of the instruments to be inoperative
during September and October of 1980. MRI has redesigned and
manufactured the chip and assured R&M that the problem would
not reoccu r .

2. Voltage regulator between the solar panel and Weather Wizard
caused high voltages which scrambled the data. This problem has
been resolved.

3. Operational problems and human error associated with new
instrumentation, remote sites and extreme weather conditions.
Experience will decrease this cause of data loss.

It is our opinion that even though we did not achieve our target goal of 70%
data retrieval, the overall program was successful for the first year1s
operation. Most stations did exceed 70% and it was primarily the Tyone
River site that brought the overall average down. It is our recommendation
to continue with the program for the next year with a target data retrieval
of 80%.

Since a major portion of data gaps resulted from instrumentation problems,
it is also recommended that MR I be requested to extend the period of
warranty 6 months. MR I has provided good warranty service; however, an
extension is justifiable until we feel confident that serious bugs are
resolved in a relatively new technically complex product utilized in extreme
envi ronments .

If you have questions or require further clarification, please give us a call.

Very truly yours,

R&M CONSULTANTS, INC.

Brent T. Drage, P.E.
Susitna Project Coordinator

BTD/kah

Enclosures
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Alaska Power Authority
333 West 4th Avenue
Suite 31
Anchorage, AK 99501

Attention: Mr. David D. Wozniak

June 9, 1981
P5700.11

T917

(ij'zeoy
0$ 2-70...1

Dear Dave: Susitna Hydroelectric Project
Subtask 3.03 -Water Quality
Sampling Program

Thi s has reference to your 1etter of May 1, 1981, dealing wi th Tom Trent IS
critique on the water quality sampling program being carried out by R&M.
As per your request, the details of 'Tom Trent~s memo of April 15, 1981,
to you were disc~ssed in the meeting held on May 7, 1981, in Anchorage
and in subsequent discussions among R&M, ADF&G, and USGS on May 14, 1981.
Relevant extracts of the minutes of these meetings are attached for
ready reference.

As you may recall, the current'R&M program on water quality sampling was
designed after extensive discussions last year among all agencies including
APA, ADF&G, DNR, TES, R&M, and Acres and was, considered adequate for the
Phase I studies and for planning of Phase II work. The primary question
raised in Tom Trent's memo is the comparability of R&M data with the USGS
data so that one will supplement the other in analyses and interpretation.

The following summarizes our response to the specific questions raised
by Tom Trent: '

a) R&M report settleable solids and total suspended solids from grab
samples under their water quality program but also collect depth
integrated samples for separate sediment analysis and reporting.
To avoid confusion in interpreting the two data sets, it has been
agreed to delete reporting suspended sediment data under R&M water
quality and report settleable solids measurements and suspended
sediment analyses of depth-integrated samples only~ These data
would be comparable with, the USGS records.

b) USGS takes a depth integrated sample at several points along a
transect across the river and form a composite to analyze water
quality parameters. R&M composites three grab samples collected

ACRES AMERICAN INCORPORATED
Consulting Eng:neers

The Liberty Bank Building, 1.~=1n at Court

8u!fa!o Ne'N Yo,~ 14202

Tt:iephone 7i€-&53-7525 Telex 91·6423 ACRES 8UF
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at one foot below the river surface for their analyses. While there are
significant differences in the collection procedure, the participants at
the May 7 meeting were of the opinion that it would be difficult to say
how the sampling procedures affected the analytical results. To resolve
this question, the subsequent meeting on May 14 was held and a joint USGS,
R&M field sampling at Gold Creek was conducted on May 26 and 27. Results
of R&M analyses should be available by June 15 whereas USGS analyses may
take somewhat longer. The two results will be compared and actions, where
necessary, will be undertaken to ensure comparability of the two data sets.

c) The differences in the actual parameters' measured by USGS and R&M were
discussed in the May 7 meeting, and it was concluded that there is no
need for additional parameters to be measured during Phase I work, and
that, the ICAP scan would provide adequate base line data.

d) Methods of collection, preservation, and analyses of water quality samples
carried out by R&M conform to EPA standards which differ somewhat from
USGS practice. This was discussed at some length in the meetings, and it
was concluded that the results would be adequate for use in the environ-
mental analyses. .

e) As regards the suggested revisions to the USGS program, we recommend on
the basis of the above discussions that the USGS water quality program
at Gold Creek be extended to a USGS comprehensive analysis. Sediment·
analyses at Sunshine stations should be extended to particle size analyses.

We trust that the increased budget requirement can be supported partly by
the current USGS budget from the savings made from the non-installation
of a tableway at Chulitna station and by additional funding from APA. The
cost of the two program modifications should be $12,400 through June 1982
(per Tom Trent's April 15 letter).

f) Water quality sampling at Chulitna station was dropped from the USGS
program as being of lower priority than other data collection programs.'
We agree that it would be useful, though not necessary, to have this data.
Thus, we do not recommend adding USGS comprehensive water quality sampling
at Chulitna station at this time.

We trust the above adequately addresses all the questions raised in Tom Trent's
April 15 memo. If you have any queries, please call me.

GK:db
Attachment

cc: R&M - B. Drage
ADF&G - T. Trent
USGS - B. Madison
W. Trihey
TES
J. Gi 11

ACRES AMERICAN INCORPORATED

qo;;;JsJb&l~~~L
Fi1a:h~~D. LawrenZ

.J Project Manager



EXTRACT FROM MINUTES OF MEETING HELD ON MAY 7, 1981

The meeting proceeded to discuss the Acres/R&M water
quality program as being conducted in the light of
observations made by Tom Trent in a memo to APA
(Attachment C).

Krishnan briefly traced the development of the water
quality program as currently being carried out by
R&M citing the meetings last year with repre~entatfves

of USGS, ADF&G, APA, DNR, TES, R&M and Acres.

Bob Madison of USGS stressed the point that the
methods of USGS and R&M for water quality, sampling
were not comparable. It was difficult, however, to say
how the sampling procedure affected the analytical
results. Christopher E~tes emphasized the need for
the compatability of results of the R&M and USGS
observations so that R&M could compliment and extend
the USGS historical records. He also stated that
it would be logical to insure that the same parameters
be evaluated at each sampling site as discussed in the
memo from Tom Trent to Dave Wozniak (April 15, 1981).

Dana Schmidt indicated that the WQ parameters presently
measured by R&M are adequate for purposes of preparing
the initial license application and Phase II study plan;
hence expansion of the present WZ data collection program
is not necessary at this stage. .

After some discussion it was agreed that:

(a) R&M will collect depth integrated WQ samples and
three surface samples during their next field
observations at Gold Creek and analyze the two
samples. The results would be evaluated jointly
~i ttl ,USGS to' -determi ne the comparabi lity of the,' ~

two sampling procedures.

(b) Brent will set up a meeting with USGS personnel 'to
determine the sampling schedule and analysis tech
niques which will be followed to resolve the present
question concerning incompatability of WQ data.

Christopher requested that the APA consider funding the
Chulitna water quality program, with the understanding that
R&M and USGS would resolve the comparability issue,
adding that the Chulitna data would be of value to all
study participants. Jim Gill said APA would have to
make the final decision on the Chulitna water quality
monitoring.

ACTION BY

Acres/TES/
ADF&G

R&M/USGS

Acres/APA
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WATER Q~JALiTY SAMPLiNG COOR01~iAT!O~{~¥~ET~NG

Andy Ho'ff'w.an
Bo-:J La.'TIKe·

Bob Madison

DerriIJ Cowin%J

Brant Drage

Leslie GriffiL:'s

ADF&G

USGS

uSGS
R&ffl

R&M

--- .~- - -~'::...\::;-:,.-
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Basic~Hy" it was_ Q~~ia~ th.t!t total phosphor-ous and tota! nitf"'O-g~;.
- .

~l':l~f"li(b(b;e ,A"-e-P9.r:.ted ;LeS,>-totaJdJsSDIvep phosphorous ana i1itfe;~~n

sinca ~in' our an~!ys~$ ~,~ enly a.f\~iyz;:; t.h2 dIss.olve-d fra~~lon in m~

water and not the totais avaH~bl~ if! t.~~ W4tt~F",~~hnent mh,,:tura.

The tBr-minoic-gy conforrm; to thQ~~ 'tf!r-ms .as defined in the 1979

llWater Resour-css Data for Ai~s.katl (USGS).

r~p-orts.

sedIment analysis and 5ettj~bja sollds fi~k1 ~ts.

mfsc71e: '1 -
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Ther-e was sO:Tle discussion on t:~e vah..~ of feAP ~c~n v~t~(JS w~t

chemist.ry techniques for water- quallty ana[ys~s£ ,t was a~i~d

that for thIs phase, the leAP SC-3n would provid13 b~~~Hn~ ~~Ui

that was .:H:i~.::{uate to de~ef'ib0 the sy~te..-f'(f. A$ $p~dflc p.,f;ra,rn$~rs

were Identified as being of greater- importance, different f peth~ps

rr-..ot"e ~ccur.!~ Or' 'i"'effhea analysis techniques couid be implemented.

To ~fvs the irrHn$di~~ probf~ W~ a.gr-~ to c-Q-~rt:;Hnate a

sampling trip with this USGS where they would do $~mpHng

foHowing tlleir normal pl"'OCwures arid we would ccH¢(:t bot..'1 grab

sampies iirt-d depth fn~r~ted ~mples foi' anaiysis and

comparison. As it stands f that trip is schSdulad t~i t.~~ 26th and

27th of M~y.

R&M wiB meet again with th~ USGS to c.omp~re r~i)tu fQr" tJ"le

anaiyses and det.snnin8 what, if anything ne~s to be de<ne to

Improve Of" change our program to optimize the us~futn~$$ or wa~
quality data coH~t~d.
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July 24, 1981

Susitna Hydroelectric Project
Acres American, Incorporated
2207 Spenard Road
Anchorage, Alaska 99503

Attention: Mr. Jim Gill

Re: Initial Bedload Sampling Trip

Dear Jim:

R&M No. 052303

The initial bedload sampling trip for the Susitna Hydroelectric Project was
conducted during July 21-23, 1981. The sampling team consisted of Steve
Bredthauer (R&M), Larry Laveen (USGS-Anchorage), Bob Burrows
(USGS-Fairbanks), together with a boat operator from Mahay1s Riverboat
Service, Talkeetna.

'.
There was a delay on the first day. Don Elbert (R&M) had all parts for
the sampling boom cut to specifications in Anchorage, assuming a 24-foot
jetboat would be used. However, the 24-:foot boat was sent to Prudhoe Bay
on a long-term lease the week before tHe bedload trip. Mahay substituted
his 27-foot jetboat. This required Don to acquire new materials, cut them
to size, and fabricate a new boom-. The second boom was not completed
until the evening of July 20.

The boom was designed to swing inboard after collecting the bedload
sample. However, the force of the current on the 3" sampler bent a 1/8"
thick flange, making it necessary to leave the boom suspended over the
side of the boat. Fortunately, this did not create a stability problem, as
the 27-foot jetboat had a 10-foot beam, and proved to be quite stable, even
when working in standing waves. The power winch arrangement did not
work, and will have to be modified to use two belts before the next trip.

A 130-pound sampler with a 3-inch nozzle was used to collect samples at all
4 sites. Some large cobbles were collected which were barely able to enter
the sampler. It is possible that some larger cobbles were moving which
were not collected. The bedload moving at high flows will require a 6-inch
nozzle on the Helley-Smith sampler. It was also attempted to collect bedload
using a sampler with a 6-inch nozzle. However, the 6-inch sampler used
weighed approximately 165 pounds, and had a very large tailfin assembly.
At high flows, the force of the current makes this assembly too light.

ANCHORAGE FAIRBANKS JUNEAU
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Bob Burrows recommended a heavier sampler with a smaller tailfin assembly.
The USGS will try to get another sampler before the next trip, but it will
not be the heavy one required for high flows.

Velocities were too high for effective sampling at the USGS cableways at
Chulitna River and Susitna River at Gold Creek. Cross-sections were
selected nearby which had lower velocities. However, since no cableway
was available for positioning, an electronic distance measuring (EDM) device
was used for positioning. The EDM was placed on shore with an operator,
and a reflecting prism placed on the boat. Distance and alignment
information were relayed to the boat operator via walkie-talkies. This
set-up required 4 people in the crew.

The next sampling trip is tentatively scheduled for the week of August 24.
This trip is dependent on the river stage being at an intermediate level.

Also enclosed is the bill for boat fuel used by Mahay.

Very truly yours,

R&M CONSULTANTS, INC.

'~;.... 75v.&tJ~
Stephen Bredthauer, P.E.
Susitna Hydrology Coordinator

SB/kxz

cc: B. Drage
G. Krishnan
J. Hayden
W. Trihey
L. Leveen (USGS)

"
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August 11,1981

Project Manager
Susitna Hydroelectric Project
Acres American Incorporated
Liberty Bank Building
Main @ Court
Buffalo, New York 14202

Attention: Mr. G. Krishnan

R&M No. 052303

j

Re: Relocation of Aerial Snow Markers, Subtask 3.03

Dear Mr. Krishnan:

Attached is a memo detailing the changes made to some of the snow marker
locations in th-e Upper Susitna Basin. Please reference my letter of
December 23, 1980 for~}he original marker sites. As noted in Carl Schoch's
letter of July 14, 19,9:e- to you regarding the proposed relocations, these
changes were recommended by George Clagett of SCS, the Alaska Snow
Survey Supervisor. We agreed on additional or modified sites to give more
representative snow accumulation data for the coming winter.

if

Should you have any questions, please contact Carl Schoch or myself.

Very truly yours,

R&M CONSULTANTS, INC.

~(1 ('~ CU-'
Jef//ly :r. Coffin
Staff Engineer

JHC/jia

ANCHORAGE FAIRBANKS JUNEAU
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TO

Steve Bredthauer

FROM

SUBJECT

DATE

Relocation of Aerial Snow Markers

PROJECT NO.

Carl Schoch 8-10-81 052303

==================='======================'"~',

1. Aerial snow marker II Red Fox ll was relocated to the headwaters of
Valdez Creek at an elevation of 4360 feet. The marker is located on
Grogg Point in a shallow bowl. The panels are facing west and the
bottom edge of the lowest panel is 1.21 feet above ground level. A
small cairn was built around the base to provide addition support.

The marker is in the SW 1;j of the NW 1;j of Section 2, T20S, R3E.

2. An aerial marker was donated to R&M by SCS and placed in the Boulder
Creek drainage at an elevation of 4000 feet and on the east shore of a
one mile long lake in Boulder Creek. The panels face west and the
bottom edge of lowest panel (orange) is 24 inches above ground level.

The marker'is in Section 13, T17S, R5E.

3. The original' marker ice caves was not found and was replaced by
former marker IIMt. Deborah ll . The new marker was installed at
approximately the same location but in a slightly more sheltered area.
Panels are facing south (down glacier) and the bottom edge of the
lowest panel is .7 feet above the ice. Ii Should be checked in September
for stability.

4. Aerial marker IIWest Forkll wa? not found and was replaced by former
marker II Moosell , at elevation 5000 feet and due east of a large hole in
the ice field. This is at approximately that same location as the missing
marker. The panels face down glacier and the bottom edge of the
lowest panel is .4 feet above ice.

The marker should be checked in September for stability.

5. The marker IIMt. Hayes ll had fallen over and was reinstalled at same
location. Panels are facing down glacier and the bottom edge of the
lowest panel is flush with the ice to account for ablation.

Marker should be remeasured and checked for stability in September.

6. A new aerial marker was placed at 5200 Feet on the East Fork Glacier. '
The panels face downglacier and the bottom edge of the lowest panel is
.6 feet above the ice. The marker is located on the south edge of the
northern 1/3 of the ice field.



7. Aerial marker IIJatu Pass" had fallen over and was reinstalled at the
same location. Panels are facing downglacier and the bottom edge of the
lowest panel is .6 feet above the ice.

8. A new marker was installed on the East Fork Glacier at 3500 feet. The
panels face downglacier and the bottom edge of the lowest panel is flush
with the ice to account for ablation.

The marker is located in Section 32, T17S, R5E. This marker should
also be checked in Septmeber for stability.
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September 25, 1981

Project Manager
Susitna Hydroelectric Project
Acres American Incorporated
Liberty Bank Building
Main @ Court
Buffalo, New York 14202

Attention: Mr. G. Krishnan

Re: Susitna Hydroelectric Project; Subtask 3.03

Dear Krishnan:

R&M No. 052303

Enclosed are the results of the water quality sampling trip which compared
R&M's grab samples and depth-integrated samples, and the U.S.G.S ..
depth-integrated samples. Also enclosed is Larry Peterson's interpretation
of the results with the following conclusions:

1. Generally, there were no major differences in the water quality
characteristics. The magnitude of variation for those parameters that
displayed a difference was much less than an order-of-magnitude.

2. The following parameters displayed values that exceeded the expected
differences associated with analyzing the same water sample.

Iron

Phosphorus

Chloride

Total Suspended Solids (TSS)

Turbidity

Color

Total .Organic Carbon (TOC)

It is likely that TSS and turbidity varied as the result, of the two
sampling techniques. The values of 10 and 15 color units for color are
reported in increments of 5 color units and are thus not considered to
be significantly different.

3. The different values for the other parameters may be caused by either
the different sampling techniques, by different sampling times (with an
actual change in water quality), or by laboratory error.

Larry Peterson could not conclusively designate the cause of the variation.
However, a quality control check on the laboratory techniques has been

( .:.,:::3Af'K"5
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September 25,~81
Mr. G. Krishnan
Page 2

conducted, using identical water samples collected in September. The
results of the analyses will be available soon. We will call you to let you
know how it turnecj out.

It appears that the results from the two sampling techniques are comparable
with the above exceptions, and some of them may yet be explained.

Very truly yours,

R&M CONSU LT ANTS, INC.

Stephen Bredthauer, P.E.
Susitna Hydrology Coordinator

SB/rdg

Enclosures



DEPARTMENT OF FiSt. AND GAME

January 7, 1982

Stephen Bredthauer
Senior Staff Hydraulogist
R&M Consultants
P.O. Box 6087/5024 Cordova Street
Anchorage, Alaska 99502

~~
/ if c> :;-"2.. c:J?r<::>

JAY S. HAMMOND. GOVERNOR

SU Hydro Aquatic Studies
2207 Spenard Road
Anchorage, Alaska 99503

:
:/
;

/

11·K7LH

Please reference nw letter to Dave Wozniak of December 21, and his response
of December 30 (attached) concerning the comparability of USGS and R&r1 data.
I would appreciate it if you would please apprise rre of any conclusions
reached resulting fran actions taken as proposed in the spring of 1981
agreerrents between R&M: and USGS (refer to Acres June 3, 1981 publication:
"Sunrnary lnfonnation Package on On-going Hydraulic and Hydrology Studies").

We would also appreciate securing four copies of all reports pertaining to
the Su Hydro Study as you distribute them.

Thank you.

Tom Trent
Su Hydro Aquatic Studies
COordinator

cc: D. Wozniak
D. Schmidt
W. Trihee
Acres: John Lawrence



334 WEST 5th AVENUE· ANCHORAGE, ALASKA 99501

Mr. Tan Trent
Alaska Deparbrent of Fish & G:me
SU Hydro Studies
2207 Spenard Road
Anchorage, Alaska 99503

Dear Tan:

Phone: (907) 277-7641
(907) 276-0001

December 30, 1981

. With reference :to your December 21, 1981 letter concerning
cx:rrparability of R&M and USGS data, acccmrodation was reached between
those two organizations. To help cut da.vn the confusion factor, you are
authorized direct contact with both R&M or USGS for information on
results obtained.

FOR THE EXEX::UI'IVE DlRECIOR

[J[j;l/es -

cc: Acres, John Lawrence
Steve Bredthauer, R&H
Bob I.emke, USGS (w/Trent Letter)

Sincerely" ....
" ". ...! / '" )I • .

/ :I:'i. . ;;" ... : . .
. (.. /_....-;.,{I., _{/ /; .....v4-A.-J

- . David D. r;oznIak
Project Engineer

•

BEQEIYEO'

f:r:S :; 1 1981

ft.7aska Dept. of Fish & G~--.c. 4_
Sport Fish/Susitna Hydro
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Table: E .1.1 (continued} 
Daily Gage Height, in feet, and discharge, in cubic feet, per second 
Susitna River at Watana for the year ending September 30, 1981. 
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Table: E .1.1 (continued) 

Daily Gage Height, in feet, and discharge, in cubic feet, per second 

Susitna River at Watana for the year ending September 30, 1981. 
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Table: E .1.1 (continued) 

Daily Gage Height, in feet,and discharge, in cubic feet per second Susitna 
River at Watana for the year ending September 30, 1982. 
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WATER QUALITY DATA SUMMARIES 



,_ susi6/t'l 

TABLE E.3.1 

WATER QUALITY DATA SUMMARY 

SUSITNA RIVER 

Agency: R&r·1 CONSULTANTS, INC • ... 
Station: VEE CANYON 1980 - 1981 
Elevation: 1 900 FT. 

WTE: Not Detectable is abbreviated HD 

1~ 

Summer/Winter/Break-Up 

Field Parameters <1 ) 

Dissolved Oxygen 

- Percent Saturation 

pH, pH Units 

..... Conductivity, umhos/cm @ 25°C 

, Temperature, °C 

.- Free Carbon Dioxide ( 2) 

Alkalinity, as Caco3 
Settleable Solids, ml/1 

-.aboratory Parameters 
(1 )(3) 

- Ammonia Nitrogen 

Organic Nitrogen 

r- Kjeldahl Nitrogen 

Nitrate Nitrogen 

Nitrite Nitrogen 

Total Nitrogen 

Ortho-Phosphate - Total Phosphorus 

Alkalinity, as Caco3 
Chemical Oxygen Demand 

Chloride -

Maximum 

12.6/13.8/10.4 
110/104/83 

7.9/7.6/6.6 
171/242/100 

11.9/0. l/6. 5 
4.5/20.0/-

81/187/-
1 .0/ND/ND 

0.27/0.26/0.13 

0.63/0.85/0.34 

0.79/0.85/0.47 
0.19/ND/ND 

ND 
0.92/0.85/0.47 
0.49/0.02/ND 
0.49/0.07/ND 
60/66/-
39/12/8 

11/18/4.5 

Minimum Mean 

8.7/10.7/10.4 11.5/12.6/10.4 
82/84/83 99/97/83 
7.0/7.2/6.6 7.6/7.4/6.6 
103/130/100 129/171/100 
5.3/-0.1/6.5 7.7/0.0/6.5 
1..7/5.5/- 3.0/10.3/-
41/57/- 61/111/-
ND/ND/ND 0.27/ND/ND . 

ND/ND/0.13 o. 11 I o . 1 2/ o • 1 3 
rm;o.o8/0.34 0.44/0.40/0.34 
0.26/0.17/0.47 0.60/0.52/0.47 
ND/ND/ND 0.07/ND/ND 

ND ND 
0.39/0.17/0.47 o. 61/0.52/0.47 
ND.trm;No 0.06/0.01/ND 
ND/ND/ND 0.08/0.02/ND 
40/66/- 48/66/-
8/6/8 20/9/8 
ND/16/4.5 4.7/17/4.5 

Number 
Obser
vations 

8/3/1 
8/3/1 . 

10/3/1 
9/3/l 

10/3/1 

7/3!0 

7/3/0 
10/3/1 

9/3/1 
9/3/l 

9/3/1 
10/3/1 
9/3/1 
9/3/1 
10/3/1 
1 0/3/l 
4/1/0 
8/3/1 

10/3/1 



susi6/t2 

TABLE E.3.JCONTINUEO 

Summer/Winter/B reak-U e 
Number 
Obser-

Maximum Minimum Mean vations 

Laboratory: Parameters 
(1)(3) 

(continued) " 

Conductivity 1 umhos/cm @ 25°C 

True Color, Color Units 175/30/15 5/10/15 72/70/15 9/3/1 

Hardness, as Caco
3 

{4) 76/121/37 51/78/37 58/96/37 10/3/1 

Sulfate 9/16/4 . 2/11 I 4 6/13/4-. 10/3/1 

Total Dissolved Solids 170/149/100 38/115/100 98/136/l 00 10/3/1 

Total Suspended Solids ll50/14/93 25/0.6/93 398/7.6/93 1 0/3/-l-

Turbidity, NTU 120/2.5/25 8.7/0.35/25 68/1.6/25 l 0/3/1 

Uranium ND ND NO 5/2/0 

Radioactivity, Gross Alpha, pCi/1 11.6+0.6/10.3~0.6 1/1/0 

Total Organic Carbon 23/23/40 11/23/40 t6/23/40 5/1/1 

Total Inorganic Carbon 60/106/46 46/21/46 54/64/46 .. 6/2/1 

Organic Chemicals 

Endrin ND I'm ND 3/1/0 

Lindane ND NO NO 3/1/0 

Methoxychlor ND NO NO 3/1/0 

Toxaphene NO NO NO 3/1/0 

2, 4-D ND NO NO 3/1/0 

2, 4, 5-TP Silvex NO NO NO 3/1/0 

ICAP Scan 

Ag, Silver 1'10 tlD NO 10/3/1 

AI, Aluminum 2.2/0.18/NO NO/NO/NO 0.41/0.06/NO 10/3/1 

As, Arsenic NO NO NO 10/3/1 

Au, Gold rm NO NO 10/3/1 

B, Boron NO NO NO 10/3/1 

Ba, Barium 0.1 2/NO/NO ND/NO/ND 0.07/NO/NO 10/3/1 

Bi, Bismuth 0.19/NO/ND ND/NO/ND 0.02/NO/NO 10/3/1 

Ca, Calcium 23/36/13 13/25/13 18/30/13 10/3/1 

Cd, Cadmium NO ND NO 10/3/1 

Co, Cobalt NO rw NO 10/3/1 

Cr, Chromium NO NO NO 1 0/3/l 
Cu, Copper NO NO NO 10/3/1 

E-22 
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susi6/t3 

TABLE E. 3.1CONTINUED 

Summer/Winter /Break-U e 

Maximum Minimum Mean 

Laboratory Parameters 
(1 )(3) 

(continued) '"' 
\ 

Fe, Iron 4.0/0.37/0.08 ND/ND/0.08 0.97/0.12/.08 

Hg, Mercury ND ND ND 

K, Potassium 5.0/9.0/1.6 ND/ND/1.6 2.1/3.7/1.6 

Mg, Magnesium 3.4/7.6/1.7 ND/ND/1.7 1.5/3.8/1.7 

Mn, Manganese ND ND ND 

Mo, Molybdenum ND ND ND 

Na", Sodium 5 • 1 17 • 2/ 2. 0 2.4/6.3/2~0 3.4/6.7/2:.0" 

Ni, Nickel ND ND ND 

Pb, Lead ND ND ND 

Pt, Platinum ND ND ND 

Sb, Antimony ND ND ND 

Se, Selenium ND ND ND 

Si, Silicon 6. 9/5.0/1.7 2.0/3.7/1.7 3.5/4.3/1.7 

Sn, Tin ND ND ND 

Sr, Strontium 0.08/0.13/ND ND/0.06/ND 0.05/0.1 0/ND 

Ti, Titanium 0.24/ND/ND ND/ND/ND 0.05/ND/ND 

W, Tungsten ND/0.4/ND ND/ND/ND ND/0.13/ND 

V, Vanadium ND ND ND 

Zn, Zinc 0.07/ND/ND ND/ND/ND 0.01 /ND/ND 

Zr, Zirconium ND ND ND 

(1) Table values are mg/1 unless noted otherwise. 

(2) All values for free C02 determined from nomograph on p. 297 of 
Standard Method, 14th edition. 

(3) Samples for all parameters except chemical oxygen demand, dissolved 
and suspended solids, and turbidity were filteredr 

(4) Hardness calculated by R&M personnel. 

E-23 

Number 
Obser-
vations 

10/3/1 
10/3/l 
10/3/1 
10/3/l 
10/3/1! 

10/3/1 
10/3/1 
10/3/l 
1 0/3/l 
10/3/l 
1 0/3/l 
10/3/1 
1 0/3/l 
l 0/3/1 
10/3/1 
10/3/1 
9/3/1 
10/3/l 
10/3/l 
1 0/3/l 



susi6/t1 

TABLE E.3. 2 

WATER QUALITY DATA SUMMARY 

SUSITNA RIVER 

Agency: 
io 

R&M CONSULTANTS, INC. 

Station: GOLD CREEK 1980 - 1981 

Elevation: 676.5 FT. 

NOTE: Not Detectable is abbreviated ND 

Summer/Winter/Break-Up 

Maximum Minimum Mean 

Field Parameters ( 1 ) 

Dissolved Oxygen 13.4/14.1/11.5 8.6/13.3/11.2 12.3/13.8/11.4 

Percent Saturation 116/101/102 81/1 00/l 01 108/101/102 

pH, pH Units 7.8/7.8/6.7 7.0/7.1/6.4 7.4/7.4/6.5 

Conductivity 1 umhos/cm @ 25°C 169/249/106 75/162/105 116/193/106 

Temperature, °C 12.8/0.8/10.5 6.8/0.0/10.3 9.4/0.4/10.4 
Free Carbon Dioxide ( 2 ) 36/23/- 2.1/3.2/0 17/13/-

Alkalinity, as Caco
3 

64/144/- 25/46/- 44/88/-

Settleable Solids, ml/1 0.6/ND/ND ND/ND/ND 0.1/ND/ND 

Laboratory Parameters. 
(1 )(3) 

Ammonia Nitrogen 0.09/0.52/0.08 ND/ND/ND .04/0.28/.04 

Organic Nitrogen 0.74/0.81/0.34 0.39/0.34/0.27 0.55/0.54/0.31 

Kjeldahl Nitrogen 0.74/0.99/ND 0.47/0.66/ND 0.59/0.82/0.34 

Nitrate Nitrogen 0.32/0.18/ND ND/ND/ND 0.15/.06/ND 

Nitrite Nitrogen ND/ND/ND ND/IJD/f·JD ND/ND/IlD 

Total Nitrogen 0.95/0.99/0.35 0.48/0.66/0.34 0.74/0.88/0.35 

Ortho-Phosphate 0.10/0.02/ND NO/IW/ND 0.01/0.01/ND 

Total Phosphorus 0.34/ND/0.08 ND/ND/ND 0.08/ND/0.04 

AI kalinity 1 as Caco
3 

Chemical Oxygen Demand 24/16/ll • 9 12/2/7 0 9 18/9/10 

Chloride 14/29/10 ND/14/6 5/20/8 

E-24 

Number 
Obser-
vations 

6/3/2 
6/3/2-
7/3/2 
7/3/2 
7/3/2 
5/3/-
5/3/-
7/3/2 

6/3/2 
6/3/2. 

6/3/2 
7/3/2 
6/3/2 
6/3/2 
7/3/2 
7/3/2' 

7/3/2 
7/3/2 
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~ 

TABLEE. 3. 2:0NTINUED 

Summer/Winter/B reak-UE 
r- Number 

Obser-
Maximum Minimum Mean vations , ... 

Laborator1:: Parameters 
(1)(3) 

(continued) 

.~. 

Conductivity, umhos/cm @ 25°C 

True Color, Color Units 110/40/15 5/10/10 50/20/13 7/3/2 
"""' 

Hardness, as caco
3 

(4) 62/121/43 31/68/43 .. 48/88/43 7/3/2 
Sulfate 12/16/6 ·- . 1.5/9.5/5 5. 4/11.8/6 7/3/2--

Total Dissolved Solids 99/188/90 63/100/87 82/135/89 7/3/2 
Total Suspen<;led Solids 1255/7.7/56 57/ND/49 329/5/53 -- --- 7 /3/2~-

-. 
Turbidity, NTU 86/1.2/19 14/0.3/15 43/0.8/17 7/3/2 
Uranium ND ND ND 4/2/0 
Radioactivity, pCi/1 -/2.6/-

' ... , 

Gross Alpha, -/2.0/- -/2.3/- 0/2/0 
"""" 41/39/25 Total Organic Carbon 10/27/15 20/33/20 5/2/,2 

Total Inorganic Carbon 6l/90/44 34/90/41 45/90/43 6/1/2 - Organic Chemicals 

Endrin . ND. ND ND 3/1/0 

Lindane ND ND ND 3/1/0 

Methoxychlor ND ND ND 3/1/0 

Toxaphene · rm ND ND 3/l/0 .- 2, 4-D ND ND ND 3/1/0 

. 2, 4, 5-TP Silvex rm ND ND 3/1/0 

!CAP Scan 

Ag, Silver ND ND ND 7/3/2 

- AI, Aluminum 0. 70/0. 18/ND ND/ND/ND 0.13/0.06/ND 6/3/2 

As, Arsenic NO NO NO 7/3/2 

Au, Gold NO NO NO 7/3/2 - B, Boron ND NO NO 7/3/2 

Ba, Barium 0.11/0.05/0.07 0.06/N0/0.05 0.09/0.02/0.06 7/3/2 
,... Bi, Bismuth 0.19/0.07/NO NO/NO/NO 0.03/0.02/ND 7/3/2 

Ca, Calcium 20/32/14 10/22/14 . 14/26/14 7/3/2 

I""" 
Cd, Cadmium NO NO ND 7/3/2 

Co, Cobalt NO NO NO 7/3/2 

Cr, Chromium ND ND NO 7/3/2 

Cu, Copper ND ND ND 7/3/2 

- E-25 
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TABLEE.3.2CONTINUEO 

Summer /Winter /Break-Ue 

Maximum Minimum Mean 

Laborator:t Parameters 
(1)(3) 

(continued) 

Fe, I ron 2.3/0.35/0.07 ND/ND/0 .05 0.67/0.12/.06 

Hg, Mercury NO NO ND 

K, Potassium 2.0/2.4/1.9 1.3/2.0/1.8 1 • 7/2.2/1.9 

Mg, Magnesium 2.9/10.0/2.0 1.4/3.2/2.0 2. 3/5.6/2.0 
Mn, Manganese NO NO NO 

Mo, Molybdenum NO NO NO 
Na, Sodium 6.2/1:3.0/4.1 2.8/7 A/3.9 3.9/9.6/4.00 
Ni, Nickel NO NO NO 
Pb, Lead NO NO NO 
Pt, Platinum ND ND ND 
Sb, Antimony NO ND ND 
Se, Selenium [W ND NO 
Si 1 Silicon 5.9/5.0/2.5 2.6/3.9/2.4 3.5/4.4/2.5 
Sn, Tin NO NO ~m 

Sr, Strontium 0.09/0.19/0.07 ND/0.10/.06 0.05/0.13/0.07 
Ti 1 Titanium 0.14/ND/ND ~W/NO/ND 0.04/NO/ND 
W, Tungsten ND ND ND 
V 1 Vanadium NO NO NO 
Zn, Zinc ND NO ND 
Zr, Zirconium ND NO NO 

(1) Table values are mg/l unless noted otherwise. 

(2) All values for free co2 determined from nomograph on p. 297 of 
Standard Method, 14th edition. · 

(3) Samples for all parameters except chemical oxygen demand, dissolved 
and suspended solids, and turbidity were filtered. 

(4) Hardness calculated.by R&M personnel. 

E-26 

Number 
Obser-
vations 

7/3/2 

7/3/2 

7/2/2 

7/3/2 

7/3/2 

7/3/2 

7/3/2 

7/3/2 

7/3/2 

7/3/2 

7/3/2 

7/3/2 

7/3/2 

7/3/2 

7/3/2 

7/3/2 

7/3/2 

7/3/2 

7/3/2 

7/3/2 
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TABLE E.3.3 

" & t1 CDNBUI...To~NTSr INC. 

SlJSITNA HYDFWELECTHIC PfWJECT 

MONTHLY St.J1·1t1M~Y FOR WATANA WATEFI QUALITY MDNI'Tim 

OCTCJBER, 19f.l0 
MEAN MEAN 

MIN. MAX, MEAN MEAN ~lEAN MIN. MAX. MEAN MEAN CDI~D MEAB 
ro,w TE11P TEMP TEI1F' PH 01'~1" [1,(), "TitlE D,(), TIME !),(] CONI) AD.J • All.J, 

(c) <C) <CJ PPM F'F'M f"F'I·l ui1HO o..oNHO uMilO 
23 c·OO. 2 :l ·-00 .04 -00.16 08.09 03~~2 12.07 2;329 12.38 1529 12.15 0 12~) 0237 0144 
24 ---()(). 22 00.05 -00.10 OB,15 03;Hl 12. o:3 on9 12.38 2329 12.16 o1:HJ o:~47 0149 
2~:; 00,06 00.18 00.13 08.49 0369 1~~.;39 0129 12.69 2329 12.57 016e; 0313 0184 
26 00.16 00.26 00.20 08. t'i8 037cS 12.66 1f:l29 12.80 1029 12.72 OJ. 77 o;3:~.s 01'J6 ,, 
21 ()(). :19 00.2'7 00,22 00.60 ()3'78 12.60 ~!129 :1.2.00 12:~·] J.2.6B 01'7 1i' 0340 01'10 I 

;~•B 00.18 00.24 00.20 00.!'57 ()375 12.4'7 1U:~'J 12.61 1n9 1~~.~54 0179 o;Ho 01 'r'J 
2S.' 00,18 00.21 oo. l.9 08.56 o;rn 12. ~j:3 0029 12 .a~! 1129 1.2.66 01BO o:542 0200 
:31 00.06 00.16 00.10 08.29 0357 12.90 23~9 13.39 1429 13.20 0100 Ol'i'O oo;1o 

tr 3J. -00.22 00.27 00.09 0!3.41 036~~ 12.0:3 0'729 13.39 1429 12.58 0154 0292 0162 

N 
00 't' 

. ····---------- --·-·-- -----···· -··· ____ ,_ 

.I 
.\ 

" 
·- -----·----~---- . /. 
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TABLE E.3.3 . (continued) 

r;: & M CONSULTAi':ITSr INC. 

m:mnNA HYDRO~~ECTRIC.PROJECT 
... --.- ~-------- . 

MONTI-II .. Y SUMMARY Flm 'WATANA WATER OUALITY MONITOR 
' . ,, ______________ -~- -~----~------------------- ------------------------· 

NDVEMMBEHr l980 MEAN MEAN 

MIN, MAX. MEAN MEAN MEAl~ MIN. M.AX, MEAN ~lEAN CONP MEAB 

IIAY TEJIP 'I EMF' TE11P I'·H cmP [l,i), TIME [1,(], TIME [1,0 COND AD . .I, AD • .I, 

(c) (c) <Cl I"'Pi1 PPI1 PP~1 I.J~1HD I,JI1H{) u~1HO 

l oo .o~:'i 00.20 oo.:L5 08.30 0:3!56 12.4'7 0729 l.2.B8 0329 12.69 0106 0201 oo:3o 

2 0(). 0~3 00.23 00. 12 ()(3. j, 9 o:-!43 u.74 :L629 12.57 oo:~9 1;!.17 0105 0199 0(H9 

:3 ···00. 02 00 .1~:i oo.oB OB.W 0~54 i 11.64 16::!<} .12.:32 2029 12.06 O:L10 020'} OO:LB 

·1 "'00.1:3 ·-·00. 04 -oo.oB 00.1~~ o:334 :t j, • '1'7 0429 12.98 l. 6~!9 1~!.4:S <H o:·5 0 l <;>~) 0012 I 
I' 

·~ .... ()(). :1. ~5 .... oo.:Lo ·-()0 .12 08.013 0~~28 :L2, :1.4 1. 929 12. ~52 1429 12.30 00'}6 o 1 a:~ OOOB 

I ,,, 
6 .. -00. 1 :L '"·00. 02 --00.07 oa. n 0:3:54 :L2.10 2:32? 12.65 1429 1~~.:'55 00 '70 0171 0012 

'7 ·-0(). 10 ·-·00. 05 -00.07 OI:I.:L 4 03:34 12.09 072? 12.~5B 14~~9 12.:'50 OOIW 0167 0013 

fJ -·00' 04 00.06 00.01 Of.1,2B o:HH 12.42 01.2 1} 13.1'7 14~!? 1:?. .B4 0104 Ol.'Jl 002B 

<;> 00.04 00, :L4 oo.oB OB, :37 0354 1:5.00 04:~9 :L:~.4'7 1.529 1:5.17 0112 o:H :~ oo:36 

lj 10 00.04 00. 1'7 oo.1o 013 .:H> o:i46 10.~'52 ~~~~:~~9 n.14 0029 12.14 ou :; 02113 0030 

J I 
:11. 00.08 00. 1'7 00.12 08.:24 o;HO 09,56 Ob:~9 11.97 ~~3:~9 10. ;·J::?. 0 C5~.i 0~~:';6 0024 

v 
.0 :1.2 ···00. 06 00.14 oo. o:3 Of.l.213 0342 11.13:3 0~~29 1:3 .1~5 16:~9 12.54 ono 024'7 0028 

13 ·-·00. 1 ~~ -00.05 ·-·00 .08 OB.1"7 o:32'7 1 :~. '7'7 092'7 13.11 23~!<1 1:5.04 O:L03 0195 0017 l 14 -oo.o5 00.03 -·00 .01 08. :~7 <>3::m 1.~-l. :1.6 0029 1:3.41 1421;> 1:3.2'7 O:L09 0207 00::.>6 

1 ~i -·00. 0'7 oo.oo ·-00. 02 013. ::!5 03:38 12.95 :~32 1} :L3, 30 12:~9 1:5.:1.'} 0106 0201 0()2:3 
I 

1/r --00. :l. 2 ·-00. 06 -00.09 08. l. '7 o:329 1.2.'76 092'7 12.94 002'7 12.81 00'1'7 01B4 001b I' 

17 -·()()' l. 0 ·-0(). ()~j ·-00. ()7 0!3. :L 8 0330 1:~. n5 092'7 12.1:14 20~!9 :1.2,'79 O() 'jl 'J O:LBB ()()18 

1B -00.09 ·-00. 03 -00 '()f.> 08.21 o~nt 07.24 1l>29 12.92 13:?.9 l,(),'70 0101 Ol'l:L ()020 

l'Y -oo. 12 ·-00. Ob ···oo. oa OB, 17 0~~2tl 07.4:3 ()029 08.45 2129 08. 1 0 0097 0:1.134 OO:l7 /. 
20 -·00.11 ·-00. 06 ·-00. 09 OB.17 o:327 0'7. ~:i6 2219 08.35 0029 07.97 00 '76 0.11!2 0017 

~~ 1. . -OO.OB ·-00. 04 ·-00. 05 OB.2l. o3::-1o 07. ~~0 1719 0'7. 77 1419 07.55 00'}9 01B8 0021 ... 
::!2 ·--·()0 .14 -·00. O~j -00. ()!7 <HJ,17 0325 07.04 04 :L 9 OB.14 2()1.9 07.63 0096 O:LB2 00l6 

2:5 ·-()()' 11 -oo.o'J ·-·00 .08 08. 113 o::-~2s O'J,:H 1:.U9 0'7 .13:3 1919 07.53 00% 01B2 0 0 :L'7 

24 .. -()0.15 -·oo. oa -00.11 013. :l :i o::-~2 :L 07,01 2;!19 0'7.~59 1.~519 07.35 0091 01'72 00:12 

2~) ·-00. :15 -00. 11 -00' 12 oo. 12 o:H9 06.1:18 1019 07.23 1619 07 • Olr 0090 0 1'71 00 1:1. 

2b -·00.1.4 --00. 10 -00.11. 08.:13 <n:w 06,B2 19:l9 0'7.08 
. - .. 

0219 06.93 00 '70 01 '71 00.12 

27 ---00.15 -00.10 -·00 .12 08.12 0:319 06.'7'7. 2119 06.97 11319 06 .IH:I 001313 0167 oo:L2 

28 ···00' 12 ·-00. 06 .. -oo. 09 08.1'7 0:322 06.'1:5 1419 0'7. 41 0819 06.91 OO'i'1 O:l72 0016 

29 ... oo. 0'7 00 , :L :5 00.04 013. 35 O~HO o7. oe5 0019 0'7. :59 1819 07.23 O:L10 020'7 00:34 

:30 00.05 _00.1{, 00. 11 08.44 o;349 07. 10 2319 ()7. 32 0119 07.20 012:5 () :?.:·5:5 0()43 

3<> -00.15 00. 2:3 -oo.Q2 013.20 o:B4 06.73 1419 13.47 1529 10.3l1 O:l02 0 1 'J ;·5 . 0020 





) J l 
-

-~ J l i -"' ) --l l •- J l 1 l j 

- ..... -·--· -- -·-···---·· 
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TAB IE E.3.3 (continued} 
f~ & M C01~BULTA~TB' INC, 

-~-------- ____ , -· ·-·-------------·····---···· 

Sl:JSITNA HY[II!;;IJELECTFnC · PROJECT 

MDNTHL Y SUMMAHY FW:~ ·WATANA WATER l:li.IALITY MONITIJR 

--······ .. --. ·-· -------. ···- ··--··· 
..JANUAF<Y• 19B1 MEAN MEAN 

tHN, 11AX, 11EAN 11EAN ~lEAN tHN, M.~x. JIEAN tiE AN COND MEAS 

()f~J" D.O. 
. 

TIMIO: [1,(], TIME -n.o COND AO.I, A ILl, 
JI(~Y TEMP TE11P TE11P F·H 

<C> (c) <C> PPM PPM PP11 u1·HIO uNHO IJ11HO 

1 ·-oo. n 0(). ~~() -00.01 oa.:m 0:538 06.Bb :nt9 07.:58 001.9 07.08 0132 0250 0040 

2 ·-00. 29 ()0.10 ·:...oo .n 08.:30 0:3:32 06.'76 o::;:t9 07.2S 2:319 06.94 0127 0241. oo:~4 

3 ()0.2:l 00.44 00.:34 o8.ao 0~~'79 07.1.7 :H:l9 07.61 1219 07.:58 () 1.'7:5 0328 OOB2 

4 --oo. o:3 00.19 ()0.04 08.51 0~~~5:3 06.'1'2 Hl:L9 07. :~o 0019 07 .()7 0146 027'7 OO~'i:'i 

~j 00.10 00,3B 00.~!.6 00.72 0:572 07.0'7 00:1.9 0'7.42 1 ~!1 'i' 0'7. ::!~5 () :170 032~'5 007~5 

b -00.29 00. ~?7 -·00. 0:3 OB.43 ():34{, Ol1 .~::;2 2:519 O?.:IB o:'5 :19 06.8:3 01•10 o::>.66 · 004'i' 

7 -00.70 ·-00, 2EI -oo. ~.1o 01'1.00 o:no 06.0-7 J 1619 06. 6:'5 0 1:1. 'i' 06.30 ()104 01'1'7 0012 

[I -·00. 51 ·-()(). 16 -00.:33 08.15 0:323 06.1() 0019 06. ~)8 2219 ()6,34 0 :L :L :':i 0:2:LB 002!3. 

'i' -·02.81 -00.12 -01.23 0'7.41 O~!.Sl <>:3.'i'1 :L ~-~:'5a ()6.62 0519 05.44 oo~m 0110 -00:34 . 

tt1 10 --01.47 ·-00. 26 ·-00. 7:3 ()'7.6'7 02'76 O~i ,1:"5 oo:·~B 06 .• 3:~ 21:·m o~.; .EJ4 0066 O:L2:5 -0022 

I 11 -00.27 -00.15 ·-00, :L 'i' 08.07 ();3()8 06. ~!4 :LL':\0 06.40 1na 06. :31 ()0'i'4 017B 0()08 

w 1 •:> -·00. 16 -·00. 04 ·-·00 .11 08.13 031:3 (){,. 2~~ 03:38 06, ~:iS 1~1~LB ()6.42 OO'i'B 01136 00 :~:·~ 
I-' 13 -00.1~'. -0(),()4 -oo.oB 013.17 03 :L 6 06. :3'7 121B 06. ~57 09113 06.46 ()101 0 j 'i't 00 1'7 

14 ··-00.16 -00.10 ·-00 .12 03.11 o:uo 06.31 ~?:Ha 06.55 04113 06..44 009 :'5 OHIO 0011 

1 ::; --00.19 -00.15 -00,16 08.04 0:305 06.26 1518 06.48 02 :Lf~ 06. ~i2 OOB'i' ()if.,<;> ooo:'.i 

16 -()0.16 ... ()(). 10 ·-00 .12 08. ~.)0 o:no 06.2:3 o:31B 06.56 ~!318 06.36 ()()92 01'74 oo to 

17 ·-00,14 -·()~I 11 -00.12 08.09 O~HO 06 .:3B 2~HB 06.{,() 1.1:11'1 06.48 0()92 01'74 001.1 

Hl -00.14 ... () • 10 -·()0,12 oa.oa o:uo 06.::!'i' :J.:"i:t.o (){, • :'54 :LUB 06.41 ()()112 (>:1. '74 00:1.0 

l'i' -00. 13 -·00. 10 -0(). 12 08.08 O~HO 06. :.~'7 <!O 1.13 06.49 001B 06. :50 0092 0174 0011. 

20 -oo.oB 00.02 :..oo.o4 08.17 0:320 06.:30 OOHI 06.76 ~!1113 06. ~52 
. -

():l()l () 1 'i' :L 0020 

21 -()0,07 00.04 -00.01 00.20 0324 06.63 :L?Hl 06.B9 O~HB 06.'75 0:10~5 () 191i' 002::i 

22 -()(),()'} ·-()0 .03 -00.06 OB.13 o:H6 06.45 :L3H:I 06,87 OOHI ()6. 72 ()098 OW6 OOlB 

2:5 -·()(). 1() --00. ()~) -00.07 OB, :1.0 03:14 06.47 :wto <>6. ·n 061B ()f,l.60 ()()<J6 0102 ()() :L ~.i 

24 -00 ,or1 --()(). 0~~ -00.06 OEI, 12 o:n 6 ()6.2'7 :I. I.! HI 06.70 0418 06.49 ()()')'f O:LBB 00:17 

25 -00.12 ·--00. 0'7 -00.09 013.07 o:u2 o.s. 2:3 <>41B 06.44 141B 06.33 00'1'6 O:I.B2 0014 

26 -00.10 -()(),06 ·-00. 07 OB .11 o:nt. 06.24 06113 06.46 12HI 06.:34 ()1 01 () 1 'i':L OO:I.B 

27 -OO.OEI oo.oo -·00. ()5 08.13 o:uo 06.26 OUB 06.46 1 ~.)47 06.36 01.0:3 () 19~5 002() 

28 oo.oo 00.12 oo.o? 08.29 0:33~5 06.4:3 004'7 06.71 1!':147 06. ~)8 0 :L :w 0221:l oo:m 

:~9 -()0,07 00.07 oo.oo ()13. 1.B o:%~::; ()6.31 204'7 06 .l.t6 104'7 06.54 O:t10 ()20'i' 0()213 

30 -00.13 ·-00, O::'i -·00.()9 oo. o:s O~H ~~ ()6.21. 1,6,4 '7 ()6. 4'i' 0047 06. ~~6 OO'i'B O:LB6 ()() 1 :') 

31 -oo .13 -00.09 -00.10 ()fJ. 04 0311 06. 2f.l OB47 ()6. 5() ______ . -. 204'7 06.40 00'1'6 01B2 0014 

31 -()2.81 00.44 -oo. i2 08.16 0319 03. 'i'l 12:38 ()7.61 1219 06, ~H 0106 o:w1 0021. 



TABLE E~3.3 (continued) 
I~ & li CONSULTANTS• INC. 

SUSITNA IIYDFWEU.CeTrl I G PROJECT 

110NTHL Y BUrli·1AI'~ Y F(Jf\ Wo<'\TANA WATEH IWALITY MONITDF~ 

FEllRLI()[(Y', 1901 1·1EAN MEAN 

Mltl. l·l.t-lX• NEAN MEAN HFAN IHN. MAX. NEAN t1EAN COND HEAG 

DAY n:w:· TEMP TEi'IP PH OI'W . [!,(), TIM£ n.n. TIHE n.n COND AJ.U, AJ:i.J, 

(c) <CJ (C) PPM PPM PP11 u~1HIJ I.J~1HO ui1HD 

-·00. 1 ~~ -00.07 ·-00 .10 oB.O~'i o:n1 06. ~54 1447 06 .5;3 ()347 06,42 OO'i'l ()1134 ' 0014 

2 .... oo • 1 :"i -00.05 ·-00.11 09.0:3 o:310 06.28 1247 06.58 0447 ·06.38 00'}6 0182 0013 

3 --oo.t:3 -00.10 -oo .1.1. OIL 02 o:HO 06.30 ()747 06.45 .2347 06, :HI OO'lb 01132 0013 

4 --00.14 -00. 10 -00.12 08.00 0:301:1 0.1.. 32 :1147 06.45 1447 06.38 OO'l4 017f3 0011 

5 ... oo.t:·5 -00.10 ·-·00. 1. 1. oa.oo 0309 06.26 2:1.47 06.51 1247 06.43 OO'l4 <l 17B 0012 

6 -()0.1~) -()O,:l2 ·-00,13 07. '}'7 0:306 06.:B :1.847 ()6,46 0947 06.~~9 
I OO'Jl 0172 OO:LO 

7 -00. 14 -00,()4 -()0,07 08.0:3 o:n ~~ 06. :36 .0247 ... 06.54 1647 06.46 0096 01132 001.6 

8 -00.12 -00.07 -00.09 OB, <>2 0311 06.40 Hl47 06.56 1047 06.49 00'1'6 0182 0015 

9 -00. 12 -00.07 ·-00. ()9 OB,Ol 0:311 06.3B .1.947 06.::'i6 0447 06.47 0096 O:lB2 001l> 

t:lj 10 -00.12 -0().09 -00,10 oa.oo 03:1.0 06.03 o:347 06.51 0447 06.39 00'14 O:l7B 0 0:1:3 

I 11 -oo.on oo.oo ·-00. ()4 08.07 03.16 o,1J,;H .1047 06.53 1B47 06.44 0102 0193 0021 

1--U 12 oo.oo ()0,07 00.05 08,18 0:32'i' ot •• 4o 0947 06.61 1747 06.~.)2 O:ll4 021.6 00:34 
N 

24 -00.02 00. ()l. oo.oo 08. 0~) 0318 10.3:3 2:313 10.37 1B13 10.:55 ()1 013 0205 oo2::; 

2~5 -oo.oo oo.oo ,·00. ()3' 07,99 03:l2 10.26 16L~ 
.. 

10.34 
.. 

() 11 ~5 
. .. 

10.29 O:LOJ O:L95 0019 

26 -OO,Ofl 00.06 oo.oo 08.04 03:1.13 10.3:3. 2:313 :L0.47 0713 10.~Hl 0108 020~) 0025 

27 -·00.10 -·00. 02 700.05 0'7.97 03U :L(). 26 1'i'B 10.38 06:l3 10.:32 ()1 0 :~ <>19:3 001B 

2(3 --00. 0'7 ·-00. 01 .. -oo. ()~) 07.98 0312 :lO, ;H> 2:H3 10.:59 0813 10.;~;5 0:102 0:193 0020 

• 
28 -00. 15 00.0'7 -00.07 01).02 0312 o6. o:J 0347 10.47 0713 07.57 0099 O:LBB 0017 

.. 
" 
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TABLE E.3.3 (continued} 
1;: & M CIJNSUL,TANTS.i II''!C• 

.... -- .... ···-- --· 

SLJBITNA HY[IfWELECTr(IC PROJECT 

MONTH~:. Y SUMI~AHY FIJR WATANA WATEf~ llUALITY MONITOR 

-- ~ ····-- ····-··-- ·--

HAFiCH, 1981 MEAN MEAN 

mr~. llf.tX, MEAN t~EAN' ~lEAN MIN·, MAX. MEAN t·IEAN CIJNB MEAS 

flAY TEMP TEMP TEtlF' PH 01'~1" [I,(J, THIE [1,(), TII~E [1,() cmm AD,J, A[I,J • 

<C> <C> (c) PPi1 PPM PPM I.JI·IHO u~IHO uMHD 

1 ·-00 .13 -oo.os -00.09 07.93 0'307 :1. () • 2~5 17l.3 10.36 0313 10.29 ()()<;>7 01134 0014 

2 -oo. Ll -00.07 -00.11 0'7. 90 0305 10.24 Hl13 10.::!9 2313 10.26 0094 0179 0012 

3 -oo.o:;; 00.02 ·-00.01 OB.02 0317 :to.:3o 0013 10.41 2:'513 10.:35 o:L07 0203 0025 

4 -00.01 00. 13 00.04 013.09 0324 :1.0,37 2013 10.53 OB13 10.44 0114 0216 0033 

5 -.. 00, Ofl oo.oo -·oo. o:~ 07.''17 o:1 :1. :~ 1.0.:31.. 2~~n 10.43 1313 10.39 O:LO:~ o:l•J~5 0022 

6 ··00 ,Of:l 00.02 ·-oo. o:3 07.99 O~H4 1 () • :·~.:5 1613 10.4~! 2:513 1 () • :57 ():[ 04 01'1'7 0022 

7 -00, O~i oo.u 00.01 OB.04 0321 10.:34 1913 1.0. f54 0513 10.43 0111 0210 0029 

fJ -00.06 00, Olo -oo.oo 08.00 0316 l. 0. :3~) . 22:L:3 10.49 o:H3 10o40 0107 0203 0.025 

''I -oo .to -00.04 -oo.Ob 07.'i'3 ()~~09 1.(>.20 ·1f.l13 10.:57 0~51:3 10.33 00 '1'1 <HOB OOl.B 

tp 10 --oo.oa -00.02 -oo.o::; 07.93 .(>:31 0 10.:Ki 0013 10.47 121:3 10.42 0102 019:3 0019 

11 -00.14 -00.04 -·00. 09 07,B9 0~~01.. 10 .2'i' W1.3 10,45 ou:1 10.:55 OO'i'O 01136 ()()15 
w 1':> -00.12 -OO.Ofl -00.10 07.06 0304 10,2lo 1.91~i 10.36 0 ~ll. :5 10.30 00'16 01B2 001.3 
w 

13 -oo.oB ·-00. 01 -oo.os 07. 'J2 0309 10, :3::; 0413 10.39 20 l.3 10.37 0102 01 •J:3 0.01.'7 

14 --00.12 ·-00. 06 -oo.oa o7.aa o:3o5 10,:H ~!213 10.40 0713 10.35 0098 01136 00 l. 5 

15 -00.09 00 .()3 -oo.o:l 07.94 o:n 1 l.0.34 0013 10.48 0713 10.40 0104 01'1'7 0021 

16 -oo.on 00.0'7 -oo.oo 0'7.97 0315 10 ,J:"i 1713 10.50 0913 10.42 01.01'1 020~) 0025 

17 -00.14 ..-oo. Ol -00.10 07 .• 84 0~~02 :to. 35 0913 10.42 21.1:3 10.:30 009~) O:LBO ()(>1.2 

HJ -00.16 -00.11 -oo.1:~ 0'7,00 ()298 10.40 OfJ13 10.49 1913 10.44 ()()91 0172 0008 

19 -00,1:5 -oo.oa -00.11 07,82 0301 10.46 1713 10.52 0713 10.49 0094 0178 00 1:L 

20 -00.12 -00.02 -00.07 07.87 0306 10.::i1· 0013 10.63 0813 10. ~jfl 00'19 01BB 001.6 

21 -00.0'1 oo .ot. -00.03 07.92 031.1 10.60 201. :~ 10.74 0713 10.64 <H o::; 0199' 0022 

22 -00.07 00, O~i -00.02 07. 9~~ o:u2 10.6:l 2213 10.74 0813 10.66 0106 0201 0023 

23 -00.10 ()(),()() ·-()0. 04 07.'i'0 0309 10.~.'i7 2213 10.69 0213 10.62 <H o:~ Ol'i';3 0020 

24 -00.12 -00.07 -00.0'1 07,lB 0303 j,() .~'i5 1:313 10,64 ~!31 :5 10.~.)7 00'17 01134 O<H4 

25 -00.09 00. 01. -00.04 07,(W O::S09 10.:5<;> 1.41:5 10.72 061:3 1(),/.,{, <>:L 03 0 19~5 0020 

26 -00.14 -00,05 -oo.oa 07. f:l:~ o:H>3 1.0. :5<;> :~011 10.60 0311 10.62 OO'i'6 0182 0014 

27 -00,14 -oo.oa -oo. u 07.1:10 O~."i'9 10. ::i5 1111 10.62 2311 10.~iEI 00'14 017B 0011 

2B -·00 .12 -00.03 ·-00 .OB 07.B4 o:3o4 10.::'i7 19:L1 10.66 0911 10.62 ()()99 Olf:IB 0016 

29 -·00.0'1 00.02 ·-00. 0:5 07.87 0:507 1 (). 6:3 0011 10.77 01'111 10.6'J O:l02 () l q;·5 00 :L '1 

30 -00.11 00,05 ·-00. 04 07.88 o:3o9 10.72 -~311 1(). 83 01'11.1 10.76 01<>:3 () 1 'i'~.i 0020 

:51 -oo .10 -00.03 -00.06 07.84 <)::SO::; 10.68 1011 10.79 2311 1.0.72 0100 () 1 '10 00:1.'7 

31 -00.1.6 00.13 -00.05 07,90 0308 10.24 1.813 10.83 ()811 10.48 0100 0 :L 90 00113 



,. I 

TABLE E.3.3 (continued) 
H & M CONSULTAf'ITSr INC. 

---······- ... -

SUSITNA flYDI~OELECTFi IC PROJECT· 

t10NTHLY SUMMAF~Y FOR W!'\TANA WATEB QUALITY MONITOR 

---- ----~ ----- ·-·-·· ·- ··------ ---------~ 

APRIL• 1981 MEAN MEAN 

MIN, t1AX I MEAN MEAN ~1EAN Mil~, MAX. 
~ ~ 

MEAN MEAN COND MEAS 

I•AY TEHP TEMP TEHP PH m~P [1,1), TIME [1,(), TIME n.o CONI) AD . .!, AD.J, 

(c) <C) (c) PPM PPM f"PI·I uHHO uMHIJ uMHD 

·-00.10 -00.02 -00.05 0'7.86 0307 10.67 2211 10.81 0111 10.72 0102 0193 0019 

2 -00.09 -00.04 ·-00. 07 
·-·. 

07.83 0304 :1.0.69 0011 10.79 2311 10.73 0099 OlBB 0016 

3 -00.07 00.06 -00.01 0'7 I 90 03:l1 10.79 1411 10.89 0711 10.84 0:107 020~3 0023 

4 -00.06 00. 12 oo.oo 0'7.94 03:16 1. 0. fl,-!, 1~511 11.04 0911 10.9:3 0110 0209 0027 

5 ·-00, OB 00. 12 oo.oo 0'7.94 03:l6 10.92 2211 11.11 0 7 .1.1 10.'19 Ot11 0210 0027 

6 -00,07 00.06 ·-00 I 00 0'7.91 0312 l.Oo9f.' 0011 1:L • 04 2311 10.97 ();l ()() 020~5 ()02~5 

'1 ()0. 11 00. :36 00.24 08.24 034[, u.u 0011 11.38 0811 11.28 0.142 026'1 0059 

8 00.22 oo.4B 00.33 00.31 0~3:i6 U .• :32 . 2;~ .11 11. ~)6 0711 11.42 O:l ~5:3 0290 0069 

9 00.22 00. 3~i 00.28 Of1,2~:i 03:50 11 ':3:3 ·()0 :l1 11.54 2311 11.44 014'7 02'79 0063 

1:':1 10 00.28 00.54 ()(). :38 OB, ~f7 0:362 :l1 • ~5:.; 151.1 11.75 0611 11.63 0160 0304 0076 
I 11 00.21 00 • ~H 00.34 os.:n 0:3~56 11. 5~~ 1.711. 11.77 0511 11.62 o:L54 0292 0070 

w 
,j:::. 12 00,21 00.45 00.31. 00.28 0:3~.'i3 1:l.54 :l!H1 .11.71 0711 1.1. 61 O:L !51 0286 ()()/, 6 

1:3 00. 2~) 00.49 00.33 08.30 0:3~5~5 :L1.~i<J 1311 11.75 0711 11.64 0 :L ~'54 029:~ 006'i' 

:l4 00.2B 00.51 00.36 ()8.34 03~59 11 • 6:3 1411 11.78 0711 11.69 ():I !'5'1 0:-502 0074 

15 00.25 00.51 ()0.36 OB,:33 03::i8 :L1.62 1611 11.81 051.1 11.70 0 :l!':iB 0300 0073 

16 00.26 00. ~53 00.42 08.41 o:5.s6 11.48 1.326 11.81 ()511 :L:L ,70 0166 031 ~5 OOIH 

~ 

16 -()(). 10 00.54 00 .1'1 OB.15 03:39 1.0.67 2211 u.rH 0511 11.30 0:136 025B 00!52 



I·IAY, 

DoY( 

21 
22 
23 
2·1 
2~_:j 

26 
'l"" 
~I 

;w 
29 

~ 
]() 

3l 
JJ 
J1 :H 

1'lB:L 

MIN, 11AX, MEAN MEAN .. 
TEtW TEtlP TE1"1P PH 
(c) <C> <C> 

07.1:"5 OB .<)3 07.49 . Of:J,29 
0!5, B4 <Hl;02 06; 't"i ______ 00.25 
06.44 09.15 07.76 01:1.20 
07.07· 09.71 OEl , ~52' Of.J, ~~6 
OB,6:L 1.:1 • 70 :10.()2' ()E), :19 
013.36 1.0. 7~"i 09."79 00.22 
00.9:1 10.00 09.41 08. 0~) 
07.6:1 of:i:a4 --oei; o2-.... o7.69 
~T'ffi'S:'-1 09.73 ~8.:.:!" 0"1. T7 
013.70 11.90 10.;37 00 • .16 
08. :::;-7 1:1.29 0'1. 99 OEJ,:LO 

~S.'-1 11.90 08.74 08.10 

i 

. --------~---

TABIE E. 3 3 (continued) 
F~ & t1 GDNSULTANTS, INC~' 

Sllf:HTNA HYJ:IFWEI .• EC:mrc' f'FWJECT · 

''1! 
j 

--------·------··· ----------~ -------~---- -------~------,, 

.,: I; 
. ~ ... _·_--I 

······· ..... ·-··· -·-------··· ··- ___ l I . 
! 

MONTHLY' BUM11AHY FOf~' ~IATANA ~JATEF~ QUALI TV MONITIJF~ 

··-···---··J 

MEAN HEAN 

" MEAN tHN. i' HAX. MEAN HEAN COND HEAS 
OFW [I' fJ' I TIME - ----- ti;o,·:·-·-·- ... Tlf1E· IJ,() CDIW fH:I.J, AJ:I..l • 

f"PH ; Pf"H PPM uMHO uMHO uMHO j 
0198 
01.1:17 --·-· !6~~ ;+-~~~~~-----~!g~----.. --: }:i~~----~m~~-----g~:~ ------{ng~ ------! 
OHJ9. 1858' 1 1~.97 0558. 11.64 0092 0143 0110 . 

1 <)199 1 .• o;z 2358 I 0558' 0100 0151 0117 
o:~<Y2 1 .47 1El~iEi--;··· --------(>651:1• 00% Ot3l .0110 

i 021 :! ()~ • ;36 2358' 0650 0092 0135 0106 
020!'i O:L 87' 

·r--·· 01EIO ···---- ()0 96 
0194 00. ~57 

lM:i8 . 02 34 02~50 02 05 007"7 011:3 00139 I 
19~.~a ----·o2 <>2- o3sa--·or ·47·---- oo47 · --- <><i7:t-- oo~:i6-------, 

0858 02, 4 1358 02, 0 0057 0089 00"10 I 
0:!31 

' 02~~8 

0959 02.19 0558 0102 0145 0116 . ! 
·. 14!58. 205El O:LOB O:L~:ill ()1:~:; I 

0202 00[16 ()1;30 0101 

~I 

I 
.... _ ... _ .. ___________ ··---·--------------------------· _______ .. ____ , .......... -~ 

I 

! 

.... --- .................. - ........ _______________________ ------------· .. - ·---- .............................. - ... ~·------ ---_j 

............. _ .. ______ ----· ----............... - ........... ' --------------------------------

------· __ .. ____________ . _____ _ 

I 

i ., 

i 

~ 
I 
I 



..JutJE, :l9B:I 

~ MJN, MAX, iiEAN 
[I(IY TENP TEt1f' TEr1P 

(c) (C) (C) 

1 OB.14 ()<;>, 79 09.01 
2 08.43 10.62 09.41. 
3 08.86 10.70 0'7.70 
•1 013.47 0'7. '79 09 .l 'J 
1':' ... O'J, S'4 O'J • L~ OB, ;~;3 
b 06,{,7 09.22 ()f.I,02 
l 07.26 :L:l .16 08.93 
8 08,74 10.27 09.44 
9 06.53 10,72 OB,61 
10 09. 0~5 :L 1. ::!.~) 10.15 

;:rj I 1 0 11.36 11.90 :L 0. 6:! 
I 1:~ 10.12 L5, ~'il 11 • f:l~j 

11.64 1:'5. 37 1:!.4~j 

11.26 
---· 

12;:5.!. :L1. 85 
~ :U :J\ 

14 
1" .J 10,97 :12.1'19 11,B3 
1b 11.0::! :1:3.91 1. 2. f31.~ 
17 12.12 L3.61 12.B6 
JB 11.6B 1[5.6'7 12. 6(, 
19 11.73 1:5.:16 12.40 

11.50 
.. 

12.24 11;13B 20 
21 10.99 12.30 11.66 
22 10.43 1:~.IB 11.01 
23 11. 2{, 1:'5. 14 12.1 'i' 
;!4 11.36 12.'7.!. 1:?.03 
2:l 0'7 ,40 1:L.97 10.68 
~~6 07.22 0'7.29 0El.J4 
~?7 06.39 Ol.:W 06.7El 
213 06.15 07.:U (){,,'72 
2{i 06.64 0'7.'79 0'7.19 
JO 06,74 09 •. B 07.132 

30 06.15 13 ;91 ___ 01 0. 23 

. ---------------------------

... 

t·1EAN 
PH 

00,1'7 
0Bo29 
Of!, :~'7 
Of:l,:IO 
07,'7B 
07.77 
07. 9~.) 
01:1.23 
07.5'7 
0'7.1'7 
Ol, iJ 
0'7.10 
07.11 
07. 10 
07.06 
0'7.0'1 
07.0f:l 
0'7.1 0 
0'7. 15 
o7.t8 
0'7.14 
07.13 
0'7. ()'7 
07.02 
07.0'7 
07.07 
06.9{, 
06,'7B 
06.6'7 
06.54 

. .. -. _______ ,_ ·-------- --· -----...... -------- -------- -· ----- .. - .... .,_ ___ --·--·- .. - .. ---·-·· . ·-·-·· - ... --- -·. -- .. ---~ 

TABLE E. 3 • 3 ( cont.tnuedf · ·- - · · ----- ·-- ··· · 
R & M CONSULTANTs,· INC, 

SUS I TNA llYDF~OELECTH I C Pf~Cl • .JEGT 

MONTHLY SUMMARY FOR WATANA WATER QUALITY MONITOH 

NEAN MIN, 
Uf(P J:I,IJ, 

PPM 
02:L 'i' )2. 76 
0~~29 :~. L3 
0227 2.:1:?. 
02Hl :t.n 
0209 ( 1.41 
01.'19 ( () , ;Ll 
o:?21 ( l .04 ........ 

02!)2 01. • o:.:~ 
O~!J5 -o ) .03 
925~; 0 .• 02 
0260 () .7'7 
()266 () t6:~ 

0274 0 .6:5 
O~!T7 ()( .72 
027{. ()(. .137 
027'7 00 .n 
0279 00 {,7 
02f:l9 00 66 
0]()] 01 12 

' 

... - ·-··" ---------------------

· nm: 

l9~:i8 

1'75EI 
095D 
1.124 
1.724 
10~.~4 

10~~4 

2224 
1~~24 

o s>'~:;:3 
:L 1'!!:;3 
:LEI:";~~ 

1 ~.'if'i3 
00~:)3 

20!5:3 

MAX, 
[1,(],. 

PPM 
TIME 

~lEAN 

[1,() 

PPJ-·1 
~i.;55 0558 )3.74 
3. 26 ___ 0058--;--- :.! .-~.;~:; 
2e43 0458 2.21 

MEAN 
CDND 
uMHO 
01:13 

- --- <?L54 
0144 

<2.48 0:524 .... (2.09 OJ<l~'j 

(2,03 0724 (1.74 0142 
(:1,67 2J24 11.00 OU6 
0 . • B2 _____ 2324 0 L, ~:i4 0164 
OJ,OO 0624 0 .• 48 0199 
0.,08 2353 0 ,OJ 0138 
0 .49 1353 0 .• 18 0093 
o; .10 04~:i3 ()( • 92 00'72 
0,91 05~l:.i 0(,'74 OO'J3 
0 • 81 0~.)~;:·5 ()( • '70 00'70 o ;99-----;~3~;3 ----oo. nf ___ - oo'JB 
01 17 0753 01 00 0095 

21:53 00 'i'9 05~:;3 00 B3 00'77 
0102 
0106 
0 l11 

1 El~'i3 ...... 00 Ell o::;~i:5 ·· oo n; 
10~53 01 2,7 12~i0 00 '79 
1950 01 :38 06~50 () 1 23 

11EAN MEAN 
CDrW MEA!> 
AD • .J, {\[I,.J, I 
ui1HO ui1HO , 

---·i~~*;--~-{~~~; --~ 
0211 016'7 i 
o:n3 o172 
0:'!'1!) 0171 
0206 016'7 
()241'1 01 'i'6 
029:~ 

0209 
01]2 
O:tJ:L 
()I:~ 'i' 
0132 
0136 
o1:31 
0131 
01:57 
014J 
01 ~'i 0 

··-· .i 

I 
·I 

·---··· 
OJ()~; 0:1. HJ () 1 !'.)0 () 1 • :~~9 0 9 ~Hf--<) f. 2:5 01 .t •1 ----- - () 1 ~50 

02:5:.i 
0167 
01 O!:i 
():104 
0103 
0107 
01013 
0105 
0106 
0111 
011:'5 
0121 
01 :~~;; 

0300 01 '11::" .. ~. ,J 

()JO!'i 0:1 . • 16 
o:~o:1 OJ, ?2 
IU04 01 •. 56 
0316 01. 7 
0315 01. 0 
030'7 O:L, f.l 
020~:; 01 • : 9 
02133 00. !' .s 
0273 -oo • ( '7 

Hl50 01.40 
1 n;o 01. !'I 
1 6~.)0 
02~H> 

2150 
1'ni0 
1 ~)~)() 
:u :w 
13~.\0 

1050 

01. 7 
01 ' ,() 
01. 0 
01.. 0 
01. 7 
02,14 
01.4 '.'i 
OO,f:l 

0750 01. H 
05~i0 () 1 • :>9 . 
0650 01' :.>9 
1 0!50 O'l , ·1 
H~H> 01" 3 
()fl~i(j ___ 01. ~ 0 

~?350 01. ~ .. 9 
04:50 01.1:') 
00~.)0 00. 9 'i 
0050 00. :3 l 

0110 
() 1 :L3 
0:111 
OOB3 
0 0 :'.i fl 
0066 
0079 
0069 
00."> u 
00~)4 

()1~52 

() 1 ~)6 
<H :;o 
0112 
OOB2 
()1 00 
01 :.!7 
0111 
0106 
00134 

01 ~~:3 
0:125 
0 .t :~:·5 
00'71 
()()64 
0()77 
0096 
oon~:.; 

I 

-' 
-- __ I 

OOB4 ......... 1 

0067 

I 

oi~·34 -------- · 0269 · ·---oo. · ioso ---os-;-3 - .. 0124 ---; 

---' .... _. -· -----· ... , 
1. 

··-------- .... ··-----· ---··--------------- -----------...,......--~ --------·-1 
I 



• • J 

------------------- ----------------------, --~r 
r TABLE E. 3. 3 (continued) 

R & M CONSULTANTS~ INC. 
i ·---····-···--· ... ·-----1 --·- --- ... -------

f.iUSITNA HYDFWEI .. EC:THIC f"r;()JECT I 

l 
·-···-·-·-------..J __ , --····-··-·· 

MONTHLY SUMMARY FOR WATANA WATER OUALITY MONITOR 

MJGUST• 191):1. ···-------·---·------ ............. -----------------------·-------·---· ..... ------------------- --------~~~~-- ~~~~-~ 

MIN. 1~1AX, MEAN_ MEAN _ .. J1E:AN ___ .... N:IN, ........ __ ... __ tjA)(.L---~ _ ...... ~fE(lN 1-fEAN CIIIW HFAB . 1 
TUIP TEi·fP TFtfP r:-H. DHP [1,[1, TH1E [1,(), TH1E [1,[1 COIID t111.1, AIJ.J, '! 

( C:) (C) < C > PPM PPM PPM u11HD uWIO uMHD 
. ;ll7 5 .. _:to. 61 ____ P, ~W _____ JQ~_'lL ___ o-7! 1:3 _________ ~>09£~ .. --·-- 1P·Z:·t ______ ;!J.2'i_' ___ l2. 43 l1?9 1.L!~~g ____ QQ!?f.!. ---· ~1137. ____ !>:L'fL_j 

6 10.03 10.84 10.42 07.17 0009 09.88 2129 11.95 1629 10.91 0103 0147 0142 i 

7 09.46 10,24 09.70 07.19 0092 09,52 1529 11.07 0129 10,72 O:L05 0154 0146 
8 OG,t,f., ,09.:~6> Of.l!9'7 . 07,17 0090 :L0.0-4 082!? _________ p,oa ______ · ?,92'>' 1:L ,BEJ 0099 0150 0141 
9 oa.:YI o<J.:t6 <>B.7:3 o7.2S' 1 oo9:L :L2.07 22~!9 12.f.l9 1129 ·----i2.46 oo96 o:t4:·,; o:t:~6 

;:;·~:to oa.~_,,.; oo.'i'B oo.6::; o·1,29 0094 :tt.77 06~~9 12.96 212'i' · 12,•W oon; 0143 013t.. 
11 07.86 09,07 00.41 07.24 009f.l 12,18 1829 . 13,61 1029 12.69 0097 0146 0139 I 
12 ·- ~c.9.~-~<ii:J~-8'7~----·():';~·::,xa.ri-·-:ef.i: 26 :;-:~;;:-:-.-(*9sie>·;,---·i i; ;~6i'i:,r-···=:twf0o-l9""12. 97 .,---6929::;-.-:i-2~4i~:c;-;;--:(i :i zL't-·;;;;- ----·::{j{~S:i¥¥-~H-s-4-1'1¥: 

1.3 ~-1-'1'1 07,80-' ~?·'>" -(~}- 1.7'1 ~/lf'l 4·0-rf.lf.!-to.n · ::1:-4491'-f'l' ~fi.S"o · ~8-"'f.l:.la'<-t 4+--.-6-4--ll·.ilt Gl:'!ltto -<h.l-!-1/4-1 -<H-7-114-7' 
14 06.9~ 07.51 97.22.. 07.72 0157 11.32 '2349 12.00 '0449 11.63 0110 0171 0168 .... ; 
1:1 01>. 17 07.14·----- 06,53 07;-{.s ----·---:··0164 ........... 'i:f.oi ____ ... <)c)Jj<j ___ i:f;-.4'1 O~i·l9·--------ii ,f.,j 0:1.:10 O:L'7i ... (H6B 

16 05.4b 06.14 05.77 07,64 0167 11.52 0149 12.27 0949 11.70 0110 0183 0170 
17 _04!'76 06.40 o:;;.~52 07.61. 016:7i 10.40 2249 1.1~.!.9.4 Q2 .. 1'L ___ q,gJ ()L:Ll _____ g:\f.J~~--Pl'l:'t__~ 
18 o;:;,90 ___ o7~"43 ____ o6:6o ___ o7.51.-,-()ii5i3" ___ o9·~-4a ___ 2249 11.07 ()449 10.3~~ 0110 0177 0174 ' 
1 1J 07.03 07,131 07,35 07,4:3 01~.)f.i OfJ,;59 · Hl49 10.08 0549 09.22 Ol:LO (>171 0173 

~.11 ~!0 o.s.B:.3 0?.36 0'7,02 07,37 01:,;2 09 .• ~~0____ 034'~-----~0!fl:,l __________ :.!049 :LO.O/'. .. O:LO~~ 01~.)'1 016:~ 

21 06.26 07,59 06,94 07.29 0149 09.95 . 1449 11.64 0949 10.62 00f.l6 0138 0142 II 
22 07.51 , 07.60 0'7.56 07.29 015'7 09,74 2249 tl.21 0349 10.35 OOBB 0137 0141 
2:~ ()6,'i'4 07.1J1 07,:-Jel 07.21 01~i4 09.-46 1~)49 10.66 <>:Z~!9. __ ~(_)._1~-----~1<?~J::; _____ _QJ~2 ___ 0140_j 
24 -------66.6f--ou·:3o ____ o7~4Ei·---o~24 ____ o:Lt;:L----o-9;·r.4--·--·-·:h49 1o.n o749 o9.a6 oo•;:t o14~~ ot4a I 

2J7 23 07,75 09,65 08,50 07.17 0168 ()7,10 1749 09,56 0049 OB,52 0094 014~ 0150 
26 OB.!H 1.0,8:1 O'i>!MI 07.:L2 01'78 07,02 124'( ____ 9[1!'?0 ____ 9349 07,92 00'~1:1 0144 01!'):3 
21' o•;>.Bt. u..61 1o.61 .. ---------6:7;17 ______ <HB'i' o6.::!~; l449 on.;37 0749 o·7.J6 o1o~.i ·ol:";o ·-·--o:t!'W 
28 10.46 1:L.5EJ 11.01 07.20 0200 06,64 1649 08.22 0849 . 07.33 0106 0147 0137 
29 O'J.:"i'? 10,f:lc, . H>,04 · 0'7.31 021~5 06.75 1249 OB,06 9~!.1~ __ _97,_4l ___ O:LO'i' 0:1.~.;~,; 016•l 

· :1o ______ ol} ;6o ___ 1i>: .. :i4 -----o9. •;:3---<5·7: :l:i" ________ i>2o7· ------·o6·;2;3 -----1349·----<>a. 27 2049 o'7. 49 o1o6 -------- ii1~:;:5 _______ o16i 

2¥3 31 09.04 10.04 09.47 07.42 0212 06.03 1449 08.21 0349 07.31 0113 0166 0171 

:11 ...w--r7{;- --·----ii-:6:r.-;:··-----~-- ----·o7;39·-----:oi~ --·--o6:.o3-, --t.449_./ ___ i3. 61.....-

/.. ____________ o_'~_· _7"--------·o 6'- Yo ____ o_7_· _J_.,. ___ ~o_'"_' __ _ 

_ _________________ , ........ ______________ -----------.. -·--------------.. -~ .. 
•• I 

• 1,";' .• 

-~ 1· .~ ... , .• .... ; :·, · 1··; ·' ,. · , .'·~~io'I'W<···..- ... ,,-_ :-:..· · ., ... ·· "m"" 
'
!,/"',.· .. ·•·,.; .. '- ' ·.' ,. •: '. ' · it:_; · I -· " • ·• . ~ i · ~ ·~·- · 

'~\;~·'i'' .. : '·'~ ·r. ::::.~.~· 



t:r:l 
I 

w 
o_-, 
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DAY 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2~:.i 

26 
27 
28 
29 
30 

MIN, . 
TE:t1f" 
(c) 

07.59 
07.05 
06.75 
07,22 
07.23 
06,92 
06.30 
05.69 
05.61 
06.14 
05.72 
05.61 

. .... MAX, 
TEMP 
(C) 

09.16 
08.05 
07.97 
08.13 
08.:32 
0'7,80 
07.35 
06.81 
06.60 
07.05 
06.67 
06.49 

05.15 06.37 
04.59 06.07 
05.01 06,02 
05.63 07.19 
06. 00 .... 07.20 
06.29 06.93 
06.37 06.81 
05.86·--- 06.:36 
05.42 06.31 
04.62 05.56 
03.'76 04.98 
02.70 04.16 
02.15 ______ 93' 18 
00.50 
00.30 
00.20 
00.28 
00.23 

01.95 
00.84 
00.44 
00.40 
00,42 

. MEAN 
TEMF' 
<C> 

MEAN 
F-H 

()E), 34 07. '70 
07.41 07.71 
07.29 07.52 
07.60 07.42 
07.70 07.40 
07. :39 07. 41 
06,69 07.43 
06.28 07.40 
06.10 07.47 

.. 06.57 07.38_ 
06.14 07.37 
06.08 07.27 
05.72 07.37 
05. 21·-----07. 38 
05.48 07.33 
06.36 
06.67 
06.60 
06.51 
06.14 
05.77 
05.06 
04;30 
03.26 
02.72 
01,02 
00.46 
00,36 
00.37 
00.32 

07.40 
07.48 
07.51 
07.51 
07;48 
07.51 
07.53 
07.56 
07.58 
07,60 
07.73 
07.77 
07.67 
07.70 
07.64 

30 oo. 23 ___ o9·.-i6 ___ o5-;-19--o:7.-5o 
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TABLE E.3.3 (continued) ------- ----
R & M CONSULTANTS, INC, 

SUSITNA HYDROELECTRIC PROJECT 

MONTHLY SUMMARY FOR WATANA WATER QUALITY MONITOR 

MEAN 
- ORP 

0230 
0238 
0207 
0162 
0165 

- 0171 
01133 
0196 
0225 
0231 
023B 
02:34 
0246 
0249 
0246 
0224 
o2o::; 
0228 
0244 
0249 
0256 
0261 
-0266 
0271 
0274 
02B9 
0295 
0203 
02f.l6 
0280 

MIN. 
D.o. 
PPM 
7.11 
7.07 
6.71 
9.53 
9.25 
'i' .53 

• ']4 
• 'i'B 
.oo 

TIME 

1949 ------
1949 
1249 
1330 
~~o:m 

1"730 
203EI 
1738 
1fJ38 
213El 
003El 
oo:m 
23:3El 
163El 
19:30 

09 40 11:50 
O'i' :3EI 21 ~~8 . 
09 36 2328 
09 213 1928 

-·-···-·---
08 9:l 2328 
08,93 182B 

1928 
0028 
012EI 
0128 
0028 
OEI28 
1228 
162El 
0620 

MAX, 
[1,0. 
PPM 
8.69 
9.39 

2.29 
1.'.77 
:l.38 

TIME 

064'7 
0049 
2039 
0238 
10:~ti 
0038 

1" .92 ___ _ 083El 
1 .82 0739 
1 , 6El 0438 
1 • 69 0738 
1: .6a 0739 
1: • 79 113B 
11.07 203fJ 
L, .• o6 12:m 
11 69_ 1:338 
1.1 54 0830 
10 ~.i4 0328 
10 13 1228 
09 95 1128 
10,()1 _____ 2i28 
09. 93 '" 0628 

Of.l~!B 

OB28 
Of.l2f.l 
232EI 
0928 
20~W 

232EI 
012B 
2228 

2038 

MEAN MEAN 
[1,(] CDND 
PPM uMHO 
7.73 0136 

~--

7.77 01]9 
9.00 0122 
(). '77 0102 ... 

1) .65 0100 
1 ) .52 0099 
1 ) .1:18 0100 

----1 .B2 0094 
1 .77 0100 
1 .02 0096 
0' • 9'7 oon; 
0 .Ell 00(]7 
0 'f.JEJ 0094 -----
10.27 00'76 
09 87 0093 
10 23 0102 
10 05 0107 
()9 71 (>:108 
09 54 0:10'7 
09.28 0104 
09.19 0106 
()9' -!3 ()107 
()9. 7 010'i' 
()9, '1 O:L:I.O 

. 09,· B 0113 
0122 
0127 
0 11fJ 
0122 
0117 

MEAN 
CDND 
AJU, 
umHJ 
0206 
0217 
0190 
()1 ~i'7 

O:L56 
01 ~54 
016:1. 
0151 
0161 
0154 
0 :L ~33 
0140 
0:156 
0160 
0155 
0 1<'.4 
0172" 
0174 
0175 -
0167 
0176 
0179 
01137 
0:196 
0209 
02:54 
0254 
0236 

. 0244 
0234 

MEAN 
11EAB 
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ATTACHMENT E.4 

SEDIMENT DISCHARGE 



TABLE E.4.1 

- SEDiMENT DISCHARGE, SUSITNA RIVER AT VEE CANYON 

Water SusQended Sediment 

Streamflow Temperature Concentration Discharge 
Date (c.f.s.) (OC) (mg/1) (tons/day) -

9/5/80 5,040 5.3 61 827 

~,<%fll&l. 9/17/80 14,200 5.9 297 11,345 

10/18/80 5,000 0.0 5.7 77 - 1/13/81 5,000 0.1 0.9 12 

5/20/81 9,800 6.5 132 3,483 -
6/18/81 11,600 11.9 316 9,860 

- 6/30/81 13,700 7.9 172 6,339 

8/2/81 26,375 8.1 839 59,526 

8/3/81 29,420 B. 1 755 59,750 

8/3/81 28,000 9.8 616 46,400 

9/15/81 7,800 5.9 47 985 

-
-

susi13/l 
E-41 



TABLE E.4.2 

SEDIMENT DISCHARGE, SUSITNA RIVER AT GOLD CREEK 

Water Sus2ended Sediment 

Streamflow Temperature Concentration Discharge 
Date (c.f.s.) (oC) (mg/1) (tons/day) 

10/16/80 7,000 0.0 7.8 147 

1/14/81 NA 1 0.3 8.4 NA 

5/27/81 14,400 10.5 65 2,520 
r--, 

6/3/81 27,900 7.3 180 12,060 

6/17/81 17,700 12.8 151 7,190 ,.--, 

7/1/81 21,900 8.6 100 5,900 

8/1/81 51,000 9.2 420 57,600 

8/3/81 46,000 9.2 810 100,000 

9/14/81 12,600 6.8 69 2,340 

1NA 1 = Not available. 

susi13/l 



TABLE 4.3 

R&M CONSULTANTS, INC. - AND U.S. GEOLOGICAL SURVEY 

1981 BEDLOAD TRANSPORT DATA 1 

!""" 

Sampling Site Bedload Transport Discharge 
U . S. G. S . Gauge Date Tons/Da~ c.f.s. 

"""" Gold Creek July 22 2180 37,200 

Chulitna2 July 22 3450 31,900 - Talkeetna July 21 1940 16,800 

Sunshine July 22 3520 89/000 

Gold Creek August 26 380 25,900 

.- Chulitna August 25 5000 22,500 

Talkeetna August 25 800 9/900 

Sunshine August 26 4520 61,900 -
Gold Creek September 28 1 8,540 

Chulitna September 29 3820 6,000 

Talkeetna September 29 30 2,910 

Sunshine September 30 400 19/100 

1. Provisional data only. 

2. Bedload sample obtained downstream of gauging station. 

-
susi9/o 
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ATTACHMENT E.S, PART 1 

SUSITNA GLACIER CLIMATE DATA 
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ATTACHMENT E.5 1 PART 1 

SUSITNA GLACIER CLIMATE DATA 



R&M CONSULTANTS, INC, 

SUSITNA HYDROELECTRIC PROJECT 

MONTHLY SUMMARY FOR GLACIER WEATHER STATION 
DATA TAKEN DURING JULY , 1980 

DAY 

01 
02 
03 
Oil 
05 
oc. 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2o 
27 
28 
29 
30 
31 
MONTH 

'"lAX, 
TE~1P, 

LlEG C 

***** 
*"'*** 
"'"'*"'"' 
***"'* 
***** 
"'"'*** 
"'""'"* 
***'-* 
***"'"' 
*"'*"'* 
***"'* 
**"'"'* 
***"'* 
"'***" 
"'"'*"'"' "'*"'** 
***** 
"'*"'*"' ***** 
**"'** 

15.3 
15,6 
!bob 
15.0 
7,8 
8,o 
5.8 
b,B 
b,b 
9,0 
6,9 

1b,6 

MIN. 
TEMP, 
DEG C 

**~'"'"' 

*"'*** 
*"'**"' 
***** 
**"'*"' 
**"'"* 
"'*"'** 
""'**"' 
***""' 
"'"'"'*"' 

I Jlrfll*** .,. ... 
"'**"'"' 
"'"'"'** 
***** 
*"'*** 
"'"'"'** 
****" 
**""'* 
"'**** 

9,3 
9.4 

10,5 
7.7 
5,1 
3,0 
2,2 
1.3 
2,7 
3. 1 
4,3 
1. 3 

tlf.AN 
TE:~1P, 

DEG C 

*"'*"'"' ••••• 
***** 
**"'*"' 
***"'* 
"'** *"' 
"'*'""'* ***"'* 
***** 
**"'"'* 
***"'* 
***** * •.•• "' 
"'**** 
*"*** 
**"'** 
***"'* 
***** 
***"'"' 
***"'" 

12,3 
12.5 
13.5 
1 l • 4 
b,5 
5,8 
11,0 
1.1. 1 
4,7 
b. 1 
b,l) 
7,9 

RES, 
I'll NO 
DIR, 
DEG 

"'"'* 
*** 
"'"'* 
*** 
**"' 
"'*"' *"* 
*** 
*"'* 
""'"' 
"'"'"' *** 
**"' 
*** 
*"'* 
"'"'* *** 
*** 
*** 
177 
*** 
115 
151 
239 
2411 
085 
167 
143 
35ll 
159 
160 
168 

RE;S, 
I~ INO 
SPO, 
HIS 

*"'** 
**** 
**** 
**** 
**** 
*"'"'* 
**** 
**** 
**** 
**"'* 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 

. **** 
1. 0 

**** 
1.6 
,6 
.3 

1, 8 
.z 

1,3 
.2 
• 5 . 
,8 

1,0 
.s 

AVG. 
WIND 
SPD. 
MIS 

**** 
**** 
***:A' 
**** 
**** 
*"'** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
1.6 

**** 
2. 1 
1.7 
1. 4 
2,5 
lob 
2.5 
1.8 
1. 3 
1 • 7 
1. 7 
1.8 

MAX. 
GUST 
DIR, 
DEG 

*"'* 
*** 
*** 
*** 
***. 
"'"'* *** 
*** 
*** 
*** 
*** 
*** 
*"'* 
*** *** 
*** 
*** 
"'"'* *** 
180 
*** 
051 
1113 
2211 
226 
044 
128 
288 
Olb 
189 
140 
128 

MAX. 
GUST 
SPD, 
MIS 

*"'"'* 
**** 
**** 
Ill*** 
**** 
*"'** 

'**** 
**"'* 
"'*"'"' 
**"'* 
**** 
**** 
**** 
**** 
**** 
"'*** 
*"'"'* **** 
"'"'"'"' 5.1 
**** 
8,3 
6.3 
5,7 
8.9 
6,3 

10.2 
4.4 
3.8 
5,1 
5.7 

10.2 

GUST VEL, AT t1AX, GUST MINUS 2 INTERVALS 7,b 
GUST VEL, AT ~lAX, GUST MINUS 1 INTERVAL 7.0 
GUST VEL, AT MAX, GUST PLUI 1 INTERVAL 11,4 
GUST VEL, AT MAX, GUST PLUS 2 INTERVALS 3,2 

P'VAL MEAN 
DIR. RH 

MSG 
MSG 
~1SG 

MSG 
t~SG 

t-1SG 
MSG 
MSG 
MSG 
MSG 
MSG 
MSG 
MSG 
MSG 
MSG 
MSG 
MSG 
MSG 
1'-lSG 
551'1 
t~SG 

E 
NE 
ssw 
sw· 

E 
SE 
NNE. 

N 
ssw 
SSE 
ssw 

X 

** 
** 
** 
"'* "'* 
*"' 
•• 
"'* 
*"' 
"'"' 
*"' 
*"' ** 
"'* "'* ** 
** 
** 
"'* 
"'* 
*"' 
*"' 
** ** 
Ill* 
•• 
·** 
** 
"'* ** 
** 
** 

MEAN 
DP 

DEG C. 

"'*"'""' 
"'"'*** 
**"'"'"' 
*"'*** 
**"'** 
*"'"'"'"' ••••• 
*"'"'** 
***** 
**"'*"' 
***** 
*"'"'** ,.-... ,. 
*"'*** 
**""'* 
****"' 
*****' 

·***** 
**"'** ........ 
**"'** 
****"' 
****"' 
*"'*"'"' 
*"'**"' 
"'"'"'"'"' 
*"'*"'* 
*"'"'** 
*"'**"' ••••• 
"'"'"'"'"' "'"'"'** 

PRECIP 
MM 

*"'"'* 
"'*"'* 
"'"'"'* 
**** 
**** 
* ""'"' **** 
**** 
*"'** 
"'*"'"' **** 
***1< 
*"'** 
***"' 
**** 
***"' 
*"'** 
*"'*"' **** 

0,0 

*"' *·"' o.o 
o.o 
1.2 

13.11 
9.0 

40.8· 
11 • 0 
5.4 
b,O 
o.o 

66.8 

DAY'S 
SOLAR 
ENERGY 
WHISQM 

"'"'* "'** 
*** 
"'"'* *"'* 
**"' 
"'** 
*"'"' *** 
*** 
*** *** 
•••• 
"'** ...... 
*** 
"'"'* *** 
*** 

8002 
*** 

6o90 
6855 
~275 

1335 
4295 
1255 
5155 
28(,0. 
11865 
5990 

52577 

DAY 

01 
02 
()3 

011 
05 
Ob 
07 
08 
09 
1 0 
11 
12 
13 
14 
15 
16 
1 7 
18 
19 
20 
21 
22 
23 
24 
25 
2b 
21 
28 
29 
30 
31 

NOTE: RELATIVE liiJIHDITY READINGS ARE UNRELIABLE WHEN WIND SPEED ARE <1.0 METERS PER Sf.COND. SUCH READINGS 
HAVE NOT BEEN INCLUDED IN TtfE DAILY OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND PEW POINT. 

*"'** SE~ GLNERAL NOTES AT THE BACK OF THE REPORT **** 
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Rll.~t CONSlllTANTS, IIIIC. 

SIISITNA HYDROELECTRIC PROJECT 

MONTHLY SUMM.-RY FOR GLACIER WEATHER STATION 
DATA TAKEN DURII'4G AIIGUST , 1Q80 

RfS, RES, AVG, MA)( 0 MAX, DAY'S 
MAX, "'iN. MEAN WINO WIND ~IND GUST GUST P'YAL MEAN lti!EAN SOLAR 

DAY TE~P. TEMP, TEMPo OIR. SPD. SPO, DIR, SPO, l'llR, RH DP PRECIP ENERGY on 
DEG C DEG C l'lEG c DEG M/5 M/S O~G t-1/S X OE.G C ~M ~H/SilM 

~~--••••••••••••••••••••••••••••••••••••••~•••••••••~~••••••••••••~••••••••••••••••w••••••••••••••••• 

01 q,7 3,0 b,4 137 1.6 2 .I I lib b.3 ENE ** ***** o.o b5QO 01 
02 6,Q 1.11 b,1 102 1,0 l. 7 137 7.0 ENE •• ••••• 3.0 2705 02 
03 q.ll 2,Q 6.1 202 .2 1,3 151 5.1 Nf ** ***** 3.2 40QO 03 
OQ 10.3 3.b b.<l 325 .s 1,5 224 5.1 f\4 ** ••••• loll SH~ 04 
05 12.7 5.7 q.2 17Q .s l. 3 l1b 3,11 ssw ** ***** o.o b020 05 
Ob 11,CI b.7 Q.3 Ob7 ,8 l • II 132 5.7 E ** ***** 3.b lQbO Ob 
07 8.1 4.2 b.2 31111 .2 l • l 35h 5. l N ** ***** 12.4 1715 07 
08 7.b 3.0 5.3 220 .b 1.2 l4b 3.2 ssw ** ***** I • 0 3700 011 
OCI C~.2 5.2 7.2 0611 2.7 2.Q 080 Q.S E.Nf ** ***** .8 lAbS OQ 
10 15.8 S.Q !O,Q lOb 1.8 2,6 057 10.2 ENE ** ***** o.o bOOO 10 
II 17.8 12.7 15.3 107 2.b 3.2 1311 1.b ENE. ** ***** o.o 5845 11 
12 ***** ***** ***** 138 ,q 2.1 05Q 10.11 ENE ** ***** o.o bbZi! 12 
l] ***** ***** ***** *** **** **** *** **** MSG ** ***** **** *** 13 
111 ***** ***"* **"'** *** ***• ""*** *** **** MSG ** ***** **** *** Ill 
15 ***** ***** ***** *** **** **** *** **** MSG ** ***** **** *** 15 
1fl ***** ***** ***** *** **** **** *** **** MSG ** ***** •••• *** 111 
17 ***** ••••• ***** *** **** **** *** **** MSG •• ***** **** *** l 7 
18 ***** ***"* ••••• *** **** ***• *** **** MSG ** ***** **** *** 18 
lQ **"** ***** ***** *** **** **** *** **** MSG ** ***** **** *** lQ 
20 ***** ***** ***** *** **** **** •** **** MSG ** ***** **** *** 20 
21 ***"* ***** ***** *** **** **** *** **** MSG ** ***** **** *** 21 
22 ••••• *•*** ***** *** **** **** *** **** MSG ** ***** **** *** 22 
23 ****" ***** ***** *** **** **** *** **** MSG ** ***** **** ••• 23 
211 ***** ••••• ***** ••• **** **** *** **** MSG ** ***** **** *** 24 
25 ***** ****"' ••••• *** **** **** *** **** MSG •• ***** **** *** 25 
2b ***** ***** ***** *** **** **** *** **** MSG ** ***** **** ••• 2b 
27 ***** ***** ***** *** **** **** *** **** MSG ** ••••• **** *** 27 
28 5.5 l.l 3.8 *** **** I ,II 288 3,8 N ** ***** .tt '5611 28 
zq 2.8 o.o 1,11 010 I • l I. 6 0411 5,1 NNE ** ***** 20,0 1035 zq 
]0 7.3 1.5 4.11 oqs 1. 3 2.1 062 &.3 ENE ** ***** o.o 3&70 30 
31 b,4 2,11 11,4 Ob4 .7 1.5 070 7.6 N ** ***** o.o 21115 31 
MONTH 17.8 o.o b.Q 100 .8 1.8 OSQ 10,8 ENE ** ***** 4b,O b50211 

GUST VEL, AT MAX, GUST MINUS 2 INTERVALS &.3 
GUST VEL. AT MA)(, GUST MINUS I INTERVAL s .I 
GUST VEL, AT MA)(, GUST PLUS ·-1 INTE.RVAL **** 
GUST VE.L, AT "'A)(, GUST PLIJS 2 INTERVALS **** 

NOTE; RELATIVE HIJMIDITY READINGS ARE UNRELIABLE WHEN WIND SPEED ARE <l.O METERS PER SECOND, SUCH READINGS 
HAVE NOT BlEN INCLUDED IN TilE DAILY OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT, 

'*** SEt GENERAL NOTlS AT THE BACK OF THE REPORT **~~ 
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R&M CONSULTANTS, INC, 

SUSITNA HYDROELECTRIC PROJECT 

MONTHLY SU~MARY FOR GLACIER WEATHER STATION 
' DATA TAKEN DURING SEPTEMUER , 1980 '' 

HES. RES, AVG. MAX, MAX, DAY'S 
MAX, MIN, ~·IE All WIND WIND ~1HJO GUST GUST P'VAL MEAN MEAN SOLAR 

DAY T E '1P, TH1P, TE~1 P, DIN, SPD, SPD, !HR, SPD, DIR. RH OP PRt:ClP ENERGY OAV 
DEG C DE::G c DE.G C DEG ~1/S MIS OEG M/5 % DEG C MM WH/SQM 

~--~••••~•-•w-•~•••••••••••••••·•~~-••••••~•••••••••-••~~•••••~••••-•••••••••••-••••••••••••••••••••• 

01 3,5 -9,3 -2,9 lOS ,4 1.6 093 15,2 sw 11111r "'"'"'"'"' o.o 1320 0 I 
02 .7 -10,5 •lj, 9 083 1 • 1 l,b 219 4,4 NE "'"' "'"'*** o.o 4515 02 
03 -2.1 -9,0 -s.o 095 2,2 2,8 085 8,9 NE ** ***"'* o.o 4855 03 
04 2,.5 -8.4 -3,0 040 .a t,o 069 7.6 N ., **"'*,., 2.b 4H5 011 
OS 5.2 .. 2.1 1,5 036 ,8 1,o 090 7.6 NE ** .,.,,.,,, 1.8 4360 0~ 

Ob 2,3 •1 , I ,b 092 ,b 1.4 164 4,4 ENE ** ,,..,.,., o.o 2670 oo 
07 5,5 .s 3,0 112 1.7 2,4 072 7.b ENE ** ****"' o.o 3795 07 
08 7.0 2,0 4.~ OQ6 ,9 1,7 142 7,0 NE tl* ****111 o.o 2'§b0 08 
09 3,1 ~.s 1 • 3 180 .2 1.0 236 5,1 ENE ** **"'*"' 1.2 1970 09 
10 3.1 -1. 1 1 • 0 187 ,4 1.2 207 4.4 SSr. ** ***"'"' 4,4 3550 10 
11 b,2 • 7 3.1.1 130 ,b 1.6 11l3 5,1 ENE .,., ***"'* o.o 3735 11 
12 1.1,7 -1 • 1 1,8 120 1.9 2.5 136 7.b ENE •* ***** o.o 2300 12 
13 4,7 -.8 2,0 050 ,7 1 • 0 028 3,8 NNE ** ***** lO,b 1650 13 
11.1 6,4 3,3 1.1,9 ' 070 1 • 1 1.1.1 043 3.8 ENE ** ***** 211,4 1130 Ill 
15 o.2 1.8 li,O 107 • 1 1.0 078 1.1,4 WSW ** **"'** 17,8 1095 15 
lb 5,6 -.4 2.6 153 .7 !,b lb3 5.7 ENE "'"' ***"'* o.o 3220 16 
17 5,2 -1.2 2,0 1':14 ,6 1 • 3 1b9 4,1.1 NE ** ***"'* o.o 3290 1 7 
18 ,9 -2.5 -.8 329 2. 1 2.7 326 13.3 NNW "'"' "'"'"'"'"' o.o 21!15 111 
19 1 • 7 -3.9 -1. 1 279 .5 1. b 294 5,7 NNW ** *"'"'** o.o 2510 19 
20 ,3 -1.1.3 -2.0 058 ,8 1. 2 055 5.1 ENE ** ***** .s 2800 20 
21 -.2 w2,1 -1 • 1 196 .3 ,8 175 3.2 sw "'* *•*** o.o 1bLI5 21 
22 4,3 -2.3 1,0 129 • 1 .4 021 1.3 ENE *"' "'**** 5,6 17115 22 
23 1.0 -1. b -.3 02/i ,b 1.2 043 4,1.1 NNW "'"' **"'*"' 4.b 1335 23 
21.1 7,5 -1.2 3,2 065 .7 1.0 052 3,2 ENE ""* "'"'*** 5.LI 2625 21.1 
25 7,5 -1.1 3,2 Ob3 1,2 1.5 11.18 11,4 ENE ** "*"'"'"' ,6 2520 25 
26 8.5 o.o 4.3 0811 2.0 2.1 095 9.5 E *"' **"'"'"' 2.8 2020 26 
27 5,6 • 1 2,9 1 0 1 1.7 2. 1 lOLl 11.4 fSE ** ***** o.o !585 27 
28 5,0 -1. ~ 1,9 01~8 1. 2 1.5 02b 5,7 NNE ** "'* •.•• .2 2585 ?8 
29 s.o ,9 2,9 085 1.4 1. 9 Ob2 7.0 ENE *"' "'**** 2.2 2100. 29 
30 2.3 ,b 1.5 095 3,1 3,5 096 11l,O f:: ** ,., .... 4.2 1220 30 
MONTH 8,5 -10.5 1 • 1 085 .7 1. 6 093 15.2 ENE ** ***** 89.2 770b5 

GUST VEL, AT MAX, GUST M I I~ US 2 lNTfRVALS 9,5 
GUST VEL. AT MAX, GUST ~liNUS 1 INTERVAL 13,3 
GUST Vf.L, AT MAX, liUST PLUS 1 INTERVAL 8,3 
GIIST VEL, AT MAX, GUST PLUS 2 INTERVALS b,3 

IWTE I RELATIVE HUMIDITY kLAD!NGS ARE UNRELIABLE WHEN WIND SPEED ARE <1.0 METERS PER SECOND. SUCH READINGS 
HAVE NOT BEE::N INCLUDED IN THE DAILY OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT, 

•••• SEE GENERAL NOTES liT THE BACK OF THE REPORT **"'* 
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R&M CONSULTANTS, INC. 

SUS ITNA HYDROELECTRIC PROJECT 

MONTHLY SUMMARY FOR GLACIER riEAHIER STATION 
DATA TAKEN DURING OCTOBER , 1980 ·.' 

RES. RES. AVG. MAX. MAX. DAY'S 
~lAX, ).!IN. ~1EAt1 WIND WIND WIND GIIST GUST P 'VAL MEAN MEAN SOLAR 

DAY T£~1P. TUIP. TEMP. DIR. SPO. SPO. DIR. SPD. DIR. RH DP PRECIP ENERGY DAY 
DEG C DEG C Df.G C DEG ~1/S MIS DE:G ~1/S X DEG C MM WH/SQM 

--·----------~-~-----------~------~~-~---~------··---------~-------·-··-~--~----------------~----·~--01 4.8 .4 2,6 079 1. 8 2.1 081 8.3 ENE """ ....... o.o 2150 01 
02 1,2 -2.9 -.9 059 I 0 9 l.b 125 5.7 E.NE *"' "'**"'* "'*** 91S 02 
03 I • I -11. 1 -1.5 oo2 1.2 1.7 089 7.b tNf. 1<11 **"'*"' **"'* 1b80 03 
04 .9 -3.9 -1.5 071 1 • 1 1. q 085 ~.1 E ** *"'**lllr ill*** 2590 04 
OS C!.2 -2.5 -.2 087 1.4 2.2 135. 9.5 ENE ** ***"'* *"'*"' 13b5 OS 
Ob 3.3 -.6 1.4 062 ·1. 7 2.3 0112 9.5 ENE ** ***** ***"' 1330 Ob 
07 3,b .7 2.2 oo2 1.7 2.2 083 8.3 NNE ** ***"'"' .~~. ..... 1170 07 
08 1 • I -7.2 -3.1 103 .7 1.8 104 10.8 N ** ••••• .,. .. 1075 08 
09 .9 -9.2 -11,2 038 1 • 1 1.8 085 9.'5 ENE ** ***"'* 1<1lr** 580 09 
10 -1.0 -7,b -11.3 108 1.4 2.5 122 16.5 E ** ****"' "'*** 2015 10 
11 -3,b -9,3 -6,4 065 .9 1.3 070 3,8 ENE ** ***"'* ...... 2145 11 
12 -11,6 -9,1 -b,9 070 .a 1.2 057 3,2 ENE ** *"'"'** III1<11JII 1455 12 
11 -2,0 -8,1 -5.1 071 1.2 1,3 05! 3.8 E.NE ** "'"'*** "'*** 1450 tl 
Ill • 3 -7.0 -3.3 077 2.o 3. 1 090 l1 .II ENE ** ***** **** 900 14 
15 1 • 1 -b,3 -2.b 1?5 2,9 4,4 14o 24.1 Sl'l ** ****lllr "'**"' 895 15 
1b -4 .I •b,O -5.1 103 I • 1 1.9 109 7.0 51~ ** *"'*** ***"' 118'5 lb 
17 • 1 -6.2 -3.0 074 1.9 2.3 138 13.3 t:NE "* *"'*** "'*** 12bS 17 
18 .7 -2.5 -,9 093 3.9 4.2 025 15.2 f. "'* ***** **** 750 18 
19 1.3 -3.3 -1,0 082 2,9 3,5 09o 10.8 E "'* ***** **"'* 920 19 
20 1,8 -4,0 -1.1 078 1. 5 2,1 oqq 7.b NE ** ***** ·~·· 

11')5 20 
21 1.8 •4.2 -1.2 089 3.1 3,1.1 077 11 .II E ** ***"'* **** 1100 21 
22 b,B 1,5 4,2 0811 4.1.1 11.5 084 11 • 4 E ** *""'** "'*** 1175 22 
23 o,9 -.7 3.1 ObO 1. b 1.8 072 6.3 ENE ** ***** **"'Ill 899 23 
211 6,8 -.3 3.3 069 3.b 4,0 11 1 12.7 E "'* ***** **** 1042 i'4 
25 2,0 .. 3.3 -.7 063 1.7 1.9 091 7,b E ** *"'*** **** 1241 25 
2o • 3 -4,0 -1.8 067 1,8 1.9 070 5.7 ENE "'* ***II* *II** 1057 26 
27 I.e? -11.7 -1.8 068 1,6 1 • 7 059 5.7 Hi f. ** ****"' "'*** 904 27 
28 -.3 -5.2 -2.8 Ob3 1.2 1. 4 056 5.1 ENE ** "'**** ***llr b70 28 
29 -5.1 -8.2 -b.7 045 .5 .9 2811 3,2 f rJE ** .,. ... **"'* 275. 29 
30 -4.1 -8.o -6.1 070 1.4 1.5 073 5.7 ENE ** *"'*** **** 1012 30 
31 -5,8 .. 9,7 -7.8 055 2.4 2 oil 043 7,6 NE ** "'*"'** *"** 991 31 
flO NTH b,9 -9,7 -2.0 080 1.7 2,3 146 24 • .1 ENE "* *"'*"'* o.o 371115 

GUST Vt.L, AT i'IAX • r.usr ~1lNUS 2 INTERVALS 22,2 
GIIST VEL. AT ·~AX • GIJST MINUS 1 INTERVAL 19.7 
GUST VEL. AT HAX, GUST PLUS 1 INHRVAL. 19.7 
GUST VEL. AT ~AX, GUST PLUS 2 INTERVALS 17,8 

,., I ,, 

NOTE: RELATIVE Hlltllfl!TY READINGS ARE UNRELIABLE WHF:tl WIND SPEED ARE <1.0 METERS PER SECOND, SUCH READINGS 
HAVE NOT UEEN lNCl.lJflED IN THE DAILY OR MONTHLY ·MEAN FOR RELA1IVE HUMIDITY AND Df:W POINT • 

**** SE~ GENERAL NOTES AT THE BACK OF THE REPORT **** 
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R&M CONSULTANTS, INC, 

SUSlTNA HYDROELECTRIC PROJECT 

MONTHLY SUMMARY FOR GLACIER WEATHt:R STATION . 
DATA TAKEN DURING NOVEMRER , 1980 

RES. RES, AVG. ~1AX, MAX, DAY'S 
MAX, MIN, f·1EAN WIND WifJD WIND GUST GUST P'VAL MEAN MEAN SOLAR 

DAY TEMP, TEMP, TEMP, DIR, SPD, SPD, OIR, SPO, OIR, RH DP PREClP ENERGY DAY 
DEG C DEG C l)EG C [lEG "1/S M/S DEG M/S % DE.G C ~1M WH/SQ"1 

•••"••••••••••••••••••••••••••••••••·~~··••••••••••••••••••••••••••••••w•••~•••••••·~···~•••••••••••• 

01 .q,o ·10,9 .. 7,4 051:1 1.3 1.5 033 4,4 fNE ** .,.. ... **** 915 01 
02 -2,0 -9,2 -5,6 082 1.2 1. 4 O'l3 b.3 E ** *"'"'** *lr** 850 02 
03 • 1 •3,8 -1,9 Obo 1. 5 1. 7 070 5.1 ENE ** **"'"'"' **** SbO OJ 
04 2.2 -2.5 •.2 054 1.3 1,7 Ob1 7,b ENE *"' **"'"'* **** 530 04 
OS 1 • 0 -3,2 -1. 1 062 1.0 1,2 020 5,1 ENE "'"' **"'** **** bl3 05 
Ob -2,0 -7.6 •4,8 055 ,8 1 • 0 055 3,6 NNE "'* *"'*** **** 460 06 
07 -6.7 -12,8 -9,8 0119 1.5 1 • 7 077 7.0 NNE ** ****"' **** 605 07 
08 -9.9 -14.8 -12,4 057 lob 1,9 114 7.b NE "'* ***** **** 104'5 08 
oq •9,9 -13,9 -11.9 070 1.3 1,4 056 3,6 ENE ** ****"' **"'* 625 09 
10 -b,O •10,8 -8,4 096 2,2 2,4 091 10,2 E ** ***** ii<Aftil< 685 10 
11 •3,7 -6,5 -5,1 090 2.8 3,0 098 9,5 E ** ***** **** 495 1 1 
12 ·1.2 •7,9 -~~ ,b 088 1,9 2,8 1?.6 12,7 ENE ** ***** **** 495 12 
1l -4,2 -7.5 •5,9 074 1.4 l.b 070 b,3 E *ill ***** *11"'* 430 13 

"14 -6,1 -B,b •7,4 Obb 1.4 1.5 047 5,7 ENE ** "'***"' ............. 485 14 
15 -1,9 •b,7 -4,3 053 1.9 2.1 069 6,3 NE ** ***** "'**"' 4515 15 
lb ,3 -9,2 •4,5 060 1 • 0 1,4 055 7,6 NE ** .......... ..,... 380 16 
17 -5,6 -7.8 -6.7 079 1 .1 1,4 093 5. 1 NE ** ***"'"' ••:~~* 245 17 
18 .. 2,8 -6,6 -11,7 085 2,0 2.2 101 7.6 ENE ** **"'** *'*** HO 16 
19 -1.3 -b,2 •J,8 070 3,0 3,1 074 10,2 fNf ** ,.. ... ,.. "*"'"' 340 19 
20 ·1,o ~9,2 -5.4 059 .9 1 , II 062 5,7 N *"' **"'** **** 340 20 
21 •6,7 -8,4 -7.6 079 1.3 1. s 091 5,1 E ** *•*** **** 280 21 
22 ·3.5 •7,9 -5.7 070 1.3 1 • 7 lOb 8,9 ENE ** *"'*** 1111rA11r 180 22 
23 -3.7 -6,6 •5,2 078 1,8 2,0 094 8.3 E.NE •• ***** **"'* 315 23 
211 -.a -5,4 •3.1 101 \4.1 4.3 119 15.2 E ** 111111111* "'*** 34'5 24 
25 -4,2 -b.2 -5,2 084 2.7 2.9 1 01 12.7 E ** ****"' **"'* 225 25 
2b -1,7 -7.1 -4,4 062 3,2 3.7 048 17.6 NE ** **'~** **** 290 26 
27 -7.3 -12,3 -9,8 035 ,8 1.0 047 3,2 N ** "'A*** "'"'"'* 165 n 
26 -a.q •16,1 -12.5 079 .7 1.4 071 7,0 ESE *"' ••••• ,..,..,. 1'15 28 
29 -9,4 •11>,4 •12,'1 062 2.0 2,1 098 7.b E ** ***** ... ,.. no. 29 
30 •bob -11.0 -8,8 Ob1 1.3 1.4 053 3.8 ENE ** ***~""' **"'* HO 30 
MONTH 2.2 -1b,4 -6,4 074 lob 1. 9 046 17,6 ENE "'"' 111t*** **** 13536 

GUST VEL, AT t1AX, GUST ~IIrJUS 2 INTERVALS 16.5 
GUST VEL, AT ~lAX, GUST M!rHJS 1 INHRVAL 12. 1 
GUST Vf:L, AT MAX, GUST PLUS 1 INTERVAL 12. 1 
GUST Vfl, AT MAX. GUST PLUS 2 INTERVALS 14,6 

NOTE; RELATIVE IHJMlDITY READINGS ARE UNRlLlABLE WHEN WIND SPEED ARE <1.0 METERS PER SECOND. SUCH READINGS 
HAVE NOT BEEN INCLUDED IN THE DAILY OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT. 

"'*** SEE GENERAL NOTES AT THE BACK OF THE REPORT '~*** 
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R&M CONSULTANTS, INC. 

SUSITNA HYDROELECTRIC PROJECT 

MONTHLY SU~MARY FOR GLACIER ~lEATHER STATION 
DATA TAKEN DURING DECEHUER , 1980 

I 

RES. RES. AVG. MAX. MAX. DAY'S 
MAX. "'iN. MEAN ~I! NO WIND WINO GUST GUST P'VAL MEAN MEAN SOLAR 

DAY TEMP • TEHP • TEMP. PIR. SPO. SPD,; DIR. SPD. DIR. RH DP PRECIP ENERGY DAY 
DEG C DEG C DEG C DEG MIS MIS DEG MIS X DEG C MM WHISQM 

------··~---------·--··---------------~---------~-----·~·-··--~---~-------·-----·-~-~---···-~-·--·--· 01 -2.11 -8.11 -5.11 058 .q 1. 0 Ollb 2.5 NE 35 -20.7 *~~'** 290 01 
02 ... 4 -11.8 -2,b Ob3 1 • 1 1.?, ObS 4,4 NE 30 -17.4 **** 3b0 02 
03 -3.5 •8,tl -5.9 059 1. 0 1•2 337 1.1.11 EtJE 311 •19.3 ~~'*** 3110 03 
Oil •8,11 -13.9 - 11 • 1 062 .• 7 1 • 0 127 3.8 ENE Ill -2o.o **** 332 011 
05 -13.0 ·1S.2 -lli.l oso 1. 2 1.5 0511 7,b NE b2 •20,0 **** 290 OS 
Ob •111.6 -20.7 -17.7 050 . 2. 1 2.3 051 7.0 NE so -26.5 **** 290 Ob 
07 -12,9 -19,b •16.3 Ob7 1. 8 2.1 on 10.2 ENE 31 •29,8 **** '165 07 
06 -11.5 -15,8 .. t:s.o 0711 lob 1. 7 099 5.1 ENE 25 •29.7 **** 515 06 
09 -10,8 -15,8 -13.3 Ob3 t.o 1.~ OilS 11.11 ENE 24 •29.7 **** 520 09 
10 -15,7 -23,0 •19,LI 052 1.3 1.tl 050 11.4 lNE. 38 •31.1 **** 1105 10 
11 •23.1 -31.5 -27.3 0311 1. b 1. 8 078 5,7 NNE 117 -35,0 **** 325 11 
12 -17 ,b -n.s •25.5 0')1 1. 2 1.11 058 s. 1 I:.NE 55 -30,1 **** 310 12 
13 -10.1 -19,1 -111.6 027 1 • 1 1.6 007 7.0 NNW 70 •18.2 *"** 220 13 
111 -11.3 •28.3 -19.8 OR2 1.2 1.11 103 7.0 E 75 •27.8 **** 160 1'1 
15 -25.3 -32.2 -28.8 0119 .s ,q 082 3.6 N b9 •34,8 **** 220 15 
1b -2b.1 -33.2 -29.b 0116 1.3 1.9 023 11.11 NE 61 -35.9 **~~'* 235 lb 
17 •111,8 •2b.S •20.7 068 1.0 1 • 1 071 3.2 ENE 29 •33.7 **** qss 1 7 
16 -1l.6 -t6.B -11>.2 Ob6 1.2 1.3 Oli6 II • I~ ENE 22 •32,3 **~ft 515 16 
19 •12.0 -19.1 -15.5 036 1.11 1.6 069 5,1 NNE 26 •30.1 ***• 500 19 
20 -9,2 •13,6 •11. II 069 2.0 2.1 062 7.b ENE 18 oo30.8 **** 520 20 
21 -2.9 -10.4 -6,6 065 1. 7 1.8 ObO 7.6 EIJE 15 -29.1 **** 535 21 
22 -3,3 •8 0 11 -5.9 068 1.6 1.7 061 7.0 ENE 15 ·28,fl *"** 530 22 
23 -11.1 -9,5 -b./.1 072 1.1.1 1 .11 079 5.1 ENE. 16 •27 .9 ........ 515 23 
211 -3.9 -12,9 -8.11 075 2.3 2.5' 100 9.5 ENE 211 •25.9 **** 1175 211 
25 -9,8 -17 .s •13,0 on 2.4 3 .6; 316 14.b E 28 -26.8 **** 1175 25 
2b •1b.':i -21.7 -19,1 Obl 2.1 2.3 093 7.0 NE 25 •311.5 ...... 515 2b 
27 •18.b -23.1 -20,8 055 1.0 1 • 1' 0711 3.6 ENE 211 •36.2 **** 515 27 
26 •11. 9 -2o.o •1b.O 061 1.2 1 .111 066 3,8 ENE 19 -33.5 **II* 520 28 
29 -5,6 •15,5 -10.6 Ob9 1,11 1.6 01.13 6.3 I:.NE 38 oo22,5 *"'** LillO· 29 
30 •ll,b •11,4 -s.o 067 1.3 1. 7 090 10.2 E 80 -9.9 **** 1b0 30 
31 1 • 1 -IJ.3 -1.6 135 6.7 7.9 156 30.5 ESE 70 -5.7 ...... 420 31 
MONTH 1 • 1 -33,5 •111.11 070 1.11 1. 8 

f 
15b 30.5 ENE 39 -27.0 **** 121117 

GIIST Vf:L • AT MAX. GUST MINUS 2 lNfERVALS 12.7 
GUST VfL. AT MAX, GUST MINUS 1 INTERVAL 16.5 
GUST VEL. AT MAX. GUST PLUS 1 INTERVAL 2b.7 
GUST VEL, AT MAX. GUST PLUS 2 INTERVALS 19.7 

~.; ' ,, 
NOTE; REL.A Tl VE tHH-1lDITY READINGS ARE UNRELIABLE WHEN WIND SPf:ED ARE <1.0 METERS PER SECOND. SUCH READINGS 

HAVE NOT B[EIJ HJCLULJED IN THl DAILY OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT. 
•*** SE.E GENERAL NOTES AT THE BACK OF THE REPORT **** 
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R&M CONS\!LTANTS, INC, 

SUSITNA HYDROELECTRIC PROJECT 
•I 

MONTHLY SUMMARY FOR GLACIER WEATHER STATION • I 
I 

DATA TAKEN DURING JANUARY 1961 ... 
I 

RES, Rf.S, AVG, MAX, MAX, DAY'S 
MAX, ~liN, MEAN WIND WIND WHip GUST GUST P'VAL MEAN MEAN SOLAR 

DAY TUIP, Tn1P, TP1P, DIR, SPD, SPD, DIR. SPD, DIR, RH DP PIH.CIP ENERGY DAY 
DEG C DEG c [)EG C DEG MIS M/S DEG M/S X OEG C MM WH/SGM 

-----~------••••••••••••••~••••••••~••••••••••••••••••••••••~••••••••••••••••••••••••••M••••••••·~·--

01 2,1! •1,8 ,5 1111 4,9 b,Z 151 27,9 E bll •5,8 "*** 210 01 
02 -1,3 •4,9 -3.1 139 ,3,8 4,1! 154 32.4 ENE 51 •12.7 **** 285 02 
03 ·1. 7 •b ,1 -3,9 Obb ,I. b 1.7 033 5. 1 ENE 21 ·20,8 **** 175 03 
Oil -1.7 •7,0 •4,4 075 '2 .1 1.~ 125 7,0 HIE 56 •14,0 ***"' 250 Oil 

OS •2,b -11.8 •lj. 7 *** **** 1.7 0 II 8,3 NE 311 •22,8 **** 200 OS 
Ob 1 , I ·b,2 -2,b 092 '12 ,9 3 •. 2 112 12.1 E liB •ll.b "*** 3115 Ob 
07 2,11 •1,5 .s 085 13.3 3,6 119 12.7 ENE 511 •7,9 "'II<*"' 290 07 
08 1, b •4,9 -1,1:. 089 ,t. 8 2.:4 155 9,5 ENE 4b •11:>,1 **** 225 Of\ 

09 3,5 -s.s -1,0 087 12.4 3,1 124 12.7 E 28 -19,3 *"** 2110 09 
10 •2,5 •S,b -4.1 082 12,8 3,p 123 12,1 ENE 55 •12,0 **** 335 10 
11 -.3 -1.1,11 -2,3 073 ,1,9 2,1 Obb 7,6 ENE b2 •9,2 *{/<** 2b0 II 
12 •2,9 -&,7 •11,8 Obb ,1. 0 1.3 057 4,4 NE b3 ·10,1 **** 210 12 
13 3,3 •3,9 •,3 097 'l4,2 '4. 5 143 lb,S E 3b •12.6 ***"' 315 13 
14 2,b •1,6 .4 108 ;s ,3 5,!1 143 24,8 E 59 •7,8 **** 270 14 
15 2,1 •3,3 -.b 124 5,1 5,9 113 2ll.1 ESE 72 •5,1 **** 210 15 
1b 1,9 •3,b -.6 094 ,3. 3 3,9 133 21.6 E 51 •10,5 "*** 350 lb 
17 3,9 •1,b 1.2 094 ,4. 5 ,4 .,9 1115 19,7 f. 45 •10,3 **** 380 1 7 
18 4,11 •1 ,4 1. 5 099 ,4. 5 4,9 118 22.2 E:.SE 42 •10.7 *•*II< 340 111 
19 2,2 -9,7 -3.8 120 '2. 8 3,b 089 lb,S SSE bO •13,4 *"** 2b5 19 
20 -11,8 •10,1 -7.5 099 2,3 2 ,,9 149 12. 1 ENE 52 •19,b **"* 335 20 
21 1 • 7 -10,7 -11,5 094 ,3. 0 3.5 ItO lb,S E 47 •12.& *""* 280 21 
22 l,b •3,1 -,8 o·n ,3. 4 3 •. 7 113 10.6 E b5 •6,3 """* 355 22 
23 •1 I 5 -3.3 •2,4 11 7 16.2 b.9 129 23,5 E b9 •7,4 **"* 2~5 23 
24 1,6 •5,7 -2,0 111 ·5. 1 b,ll 14b 19,0 [ 45 •15,3 *""* 360 24 
25 2.7 -2,8 -.1 131 6,b 6,9 147 22,9 SE 43 •11.7 **** 1180 25 
2b -3,0 -8.4 •5.7 055 .7 1.11 176 7.6 ENE 52 -15,b **** 440 2b 
27 -6,4 -l2,b •10,5 067 ,1. 0 1.2 020 3,8 ENE bO •1b.7 *"** 240 27 
28 •9,2 ·13. 7 -11.5 Ob6 ,1. 8 1,9 083 5,7 ENE. 39 •2b,b **** 535 28 
29 .. 3,9 •10,9 -7.4 09b l5.1 :s. 4 096 14,6 E 54 •14.7 **** 495. 29 
30 .s .. I~. 1 -1.6 11 0 17.9 8,0 110 21.6 ESE 1111 •11,3 **** 590 30 
31 -1,3 -3,9 -2,b 082 2.1 2.4 106 tl,l E 58 •11,7 *""" 500 31 
~IONTH 4.4 ·13. 7 -2,9 102 !3,3 ,3_,8 154 32,4 E 51 -n. o *"** lOObO 

GUST VEL, AT ~1AX, GUST MINUS 2 lNTERVALS 27.3 
GUST VI'.L. AT MAX, GUST mNUS 1 ~NTERVAL 27,9 
GUST 1/EL, AT ~1AX, GUST PLUS .1 ,lNHRVAL 27,3 
GUST VEL, AT I~ AX, GUST;PLUS '2 {~.,NTERVALS 19,0 

NOTE: RELATIVE HUIHDITY READINGS ARE UNRELIABLE .WHEN WINO SPEED ARE <1.0 METERS PER SECOND, SUCH READINGS 
HAVE NOT U[[N WCLUOED HI TliE D~ILY OR MO~J~LY ME~N FOR ,-~~LATIVE HUMIDITY AND DEW POINT, 

**"" SEE GENERAL NOTES AT THE BA~K OF THE REPO . **"* r ,, , ,,,, 
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R&M CONSULT MJTS, INC, 

SllSITNA HYDROELECTRIC PROJECT 

MO"lTHl.Y SUI~MARY FOR GLACIER WEATHER STATION 
DATA TAKl.N DURING FEBRUARY 1981 ·.·• , 

RES. RES. AVG •. ~ r~AX • MAX,. DAY'S 
~AX. ~11 tJ. I If: AN WINO ~HND WIND" GUST GUST P'VAL ME. AN MEAN SOLAR 

DAY Tf~IP. TE~1P. TEI'IP. DIR. SPo. SPD,' DJR, SPD. DIR. RH DP PRECIP [NE.RGY DAY 
DEG C 11EG c DEG c DEG MIS MIS O£.G ~liS % DEG C MM WH/SQM 

---·----R·----------~------------------·--~---~-~~----~--------·----~·---~-------~-------·--·----~---01 .4 -2.5 -1.0 130 3.4 4.4\ 151 21.0 ESE 62 -7.2 "*** 550 01 
02 -.4 •b,2 -3.3 142 8. 1 8. b~ 145 25,4 SSE bO •10.8 ...... 610 02 
03 -s.o -7.4 ·o,2 073 .7 1. 1q 124 7.o NE 58 •14.2 **II" 350 03 
04 -s.o ·u.3 •5,7 051 1,2 1.5/ 071 7,0 ENE bo ·18.8 II*** 400 04 
05 -3.9 -5,8 -4.9 093 ,9 1. 2:. 098 . 11.4 ESE 70 •12.6 "'*"'* 285 05 
Ob -2.b -5.7 -1.1.1 089 .s 1 • a·-· 099 7.0 E 72 •9.2 "'"** 350 oo 
07 ·3. I ·7.o -5.4 O~b 1.2 1 tr' 001 11.11· ENE 57 ·12.b *II"* biS 07 

• •I 
08 •2.5 -5.2 -3.8 II** 'IIIII< II I, 2

1 II"'"' 11.11 ENE bl •10.6 **II* 770 08 
09 -I. 1:1 -8.3 -4.9 319 ,3 1.2 018 11.11 N b2 •12,0 *"'"'"' ob5 09 
tO •7.0 •12,9 •10,0 29.5 ,9 1 2 1 23b 5,7 N 53 •lb.7 *"** 365 l 0 

• l 
II ·12,0 -15.3 -13.6 *"'II "'"'"'* 1. 7" *** 7,0 ~ISG 7b .. IB.b "'"'** 1120 11 
12 -9.7 ·19,2 -14.5 *** **"'II 1' 3 ~ *Ill"' 5.7 MSG 48 •23.4 ***"' 1310 12 
13 -12.3 -19.b -15.9 "'** ***II 1: 5~, *** 4.4 ~1SG 55 •25,11 1111<11>1 1575 13 
Ill -19.1 -2':1.7 -22,4 

~~·· **** 2.6.' *"'II 8.<1 MSG 45 ~30.8 "'"'"'* lb311 Ill 
15 ·1£1.3 ·25,3 -19,8 "'*II *II"'* 1 I 3,'' II** 5,1 MSG 44 -31,2 •••• 1605 15 
1o •1b,9 •21. 8 ·19,4 II** **II"' 1. 0, "'II II 3,8 MSG 511 -26,1 ~~··~~ 

1120 1b 
17 -9,11 ·18.3 -13. q *"'"' ···~~ 

1 ~ b< "** 11,11 MSG 311 ·27.0 II*** 11176 1 7 
18 -8,11 ·18.1 -13.3 *** II"'"'"' l.Q· *"'* 5.7 MSG 311 •2'l.9 "'*** 1028 18 
19 -o,5 •11. 8 -9.1 • "'*' ***II 1. r:J 080 6,3 E 61 •1ll,b "'**II 1010 19 
20 •11,2 •8,9 ·o,b 079 3.11 3.5) 112 10,2 fNE 119 •15,3 **""' 1132 20 
21 •3,b ·12.1 -7.9 100 4. 1 3 • s·, 125 12.7 E.SE 51 •16,1 ...... 1216 21 
22 ·10,5 •13,11 ·12,0 II** **"'* 1<6 1 *II* 5,1 MSG 3o .. 26,3 ~~··~~ 1210 22 
23 -3,9 ·11,'1 -7,6 "'"'"' ***II 1 ~ 11 1111* 3,8 MSG 58 •20,6 *"'"'"' 800 2:S 
21l -5.2 ·10,5 -7.9 rlrll* .... II 1~3 1 020 5.1 NNE 50 •17 .2 1<*** 7b0 211 
25 •2.b -7,5 -5.1 057 1'.3 1 6 7 102 8,9 NNE b1 •13,b **II* 760 25 

• 'I 
2b -2,5 •b, I -4.3 055 ,9 1.01 051 5. 1 NE 58 .. 11. 0 "'*** 1130 2.6 

27 -2,7 -8,3 ·5.5 073' ~b ~ 9:) 100 5 .I N 75 •11. s •••• 7Ah 27 
28 ·LI.2 -7.1 -5.7 092 4.11 4.5, 093 10.8 E 47 ·111,9 **"'II 1765 28 
MONTH ,II .. 25,7 -9.1 102 1.7 2 1'' 1115 25,4 E Sb -17.7 ***Ill 25698 . 

~ .'] 

GliST VEL, AT !•lAX, GUST MINUS 2 . INH.RVALS 15.2 
GUST VEL, AT ~~AX, GUST MWUS 1 INTERVAL 21. b 
GUST vrL. AT f.IAX • GUST PLUS I INTERVAL 18,11 
GUST VE.L, AT MAX. GUST PLUS 2 . I~I:TtRVALS 16. tl . 

[I I 

i l I I ~ 

NOTE: Rt:LATI VE HUMIDITY f\UDINGS ARE UNRf~LI ABLE ~HEN WIND SPEED ARE <1.0 ME.TERS PER SECOND • SUCH READINGS 
HAVE NOT ni:.EtJ INCLUDED IN TH~: DAILY OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND Df w POINT, 

"'"'** SlE GENERAL llOTES AT THE BACK Of THE-.: REPORT "'**II 
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R&~1 CONSULTANTS, INC. 

SUS ITNA HYDROELECTRIC PROJECT ,. 

MONTHLY SUMMARY FOR GLACIER I~EA THER STATION ;. ; 
I 

OATA TAKEN DURING ~lARCH 1981 \·• 
I 

RES, RES, AVG. MAX, MAX, DAY'S 
MAX, \liN. ~lEAN WIND WIND WINO GUST GUST P'VAL Mf.AN MEAN SOLAR 

DAY TE~P. TEI~P. HHP, OIR. SPO, SPD. · DIR. SPO, DlR, RH DP PRECIP I:.NERGY DAY 
DEG C DE.G C DEG C !'lEG M/S M/S DfG M/S % OEG C MM WH/ sr~M 

---·---~---~----·----·----------------------··----~-------~--~------~---------~---·----·-··--·---·--· 01 -2.5 -5.o -3,8 098 4,8 s.o 095 12. I ESE b3 •10.1 
·~·· 

11119 01 
02 •2,11 -10.1 -6,3 2Bb ~9 2.1 254 7,b WS~I 72 -11.9 ""'"'* 1310 02 
03 •b .I ·13. I -9,b 052 1 • 1 1.4 020 9,9 NE 59 -18.2 "'**'~~ 1353 03 
011 -7.11 -13.5 -10,5 066 1.7 l.q 085 8,3 ENE bO •ll>,2 •••• 19112 Oil 

OS -4.9 -9.5 -7.2 079 3.9 3.9 095' 8,3 ENE 52 •15.2 *"'"'"' 1Sb5 OS 
Ob -11.0 -10.0 -7.0 Oob 1.7 1.8 114 7,0 E.NI:. Lib •17 ,II "'"'"'"' 1372 Ob 
07 -1 • 1 -8,o -11,9 071 2. 1 2.1 05b 6,3 ENE 22 -27 .l "'"'*"' 1737 07 
08 ,II -8.4 -4.0 077 2.11 2.5 lOb 10.8 I:.N£ Zb -20,9 "'*** 1248 08 
09 o.o •b,B -3,4 071 2,4 2,6 074 8,9 ~.NE 55 •l2.b "'"'** lb58 oq 
10 -2,5 .. 6.7 -4,6 098 2.7 3.1 lRb 10.2 ESE 61 -11,9 *"'"'"' 1800 10 
11 -,3 -6,0 -3.2 125 5,4 7.1 !59 26,0 ESE bO -10.0 "'"'"'" 1505 11 
12 -4,9 -7.2 -I). 1 1211 4,1 4.7 129 23,5 st: 70 -10,6 "'"'** 1598 12 
13 -.7 -7.0 -3.8 093 4.1 11,11 116 17.1 I:.NE 38 -19.2 ***"' 23511 13 
111 -.a -o.7 -3.8 079 3,5 3,9 120 13.3 ENE 46 -111,0 ....... 2075 11.1 
15 -1,9 -8.1 -5.0 070 1.8 1.9 079 b,3 f.NE. 3b -20,2 **** 2297 15 
lb -I • 1 -7.7 -I~. 4 075 2,0 2.2 096 8,9 E.NE 37 -17.7 **** 2373 1b 
I 7 .8 -2.7 -.9 105 b,9 7.3 120 19,0 F:SE 30 •17.5 "'"'** 1870 I 7 
18 3.0 • 1 1. 5 113 9,2 9,4 130 22.2 ESE 1b ·22.3 **** 1830 18 
19 1. 2 -6.6 -2.7 112 2,6 3~5 123 18,4 ESE B -20,7 "*** 2130 lq 
20 -2.s -7.5 -s.o 069 1.5 3,3 332 12,7 ESE 42 -17.1 **** 3310 20 
21 -4,1 -11 • 1 -7,o 057 2.2 3 • .1 328 10,8 Nl:. 43 •18.0 **It* 2985 21 
22 -3,7 -11.2 -7.5 082 ,8 t.ll 051 4,4 fNE 44 •19,9 **** 3335 22 
23 .7 -7,9 -3.6 078 ,9 1,2 084 5,7 f..NE" 54 -13. J **** 31110 23 
21l o,o -6,8 •3,4 082 1 • 1 1. 3 052 3,8 NF. Sb •31. 8 "'*** 3100 211 
25 1. 0 -6.1 -3.6 096 ,9 1.3 059 4,4 ENE 4b •111,(] .... ,. ........ 3555 25 
2b -1. 1 -a.o -ll,b Obll 1 • 1 1.~ lOb b.3 E b2 -12.8 *"'** 2430 2b 
27 -3,3 •b,LI -4.9 337 ,II lob 234 5.1 tiNW 5b •11 .I •••• 2075 27 
26 q. 7 -a.o -1.7 072 1. 3 1.ti Ob9 4,4 I:.NE 48 -16.9 **** 4045 28 
29 -.7 -1:1.11 •11,6 082 1~3 1.5 059 3,8 ENE 45 •1b,5 "'*** 3875. 29 
30 ' I -Q.4 -4.6 Ob7 1.0 1 ~ 1 057 3,8 ENE 55 -15.0 **** 3990 30 
31 -5.5 -10,5 -a.o 065 1.4 1. a,.i Ob2 8,9 NNE b3 .. zo .1 "'"'** 37b5 31 
~IONTH 4,7 •13.5 -11.8 091 2,2 2 .9fl. lSQ 26,0 ENE 48 -16,8 **** 730111 

' 
GIJST Vt:l-. AT f1AX, GUST MitJUS 2 lNTERVALS 23,5 
GU:H Vf.l., AT MAX, GUST MINUS 1 INTERVAL 24.8 
GUST VI.L. AT MAX, GUST PLliS 1 INTERVAL 22,9 
GU3 r Vf.l-, AT r-1AX, GUST ,PLUS 2 I,N,T,ERVALS 17.1 

' 
I I l!l\ 

NOTE I RELATIVE HUMIDITY 
• , ·t.l: I 

HEADINGS ARE UNRELIABLE WHEN WIND SPEED ARE <1,0 1-IETERS PER SECOND. SUCH READINGS 
HAVE NOT BEEt! 1 NCLUDI::!) ItJ TttE DAlLY OR MOIHHL Y MEAN FOR RELATIVE. HUMIDITY AND DEW POINT, 

**"' * SEE GENERAL NOTES AT THE BACK Of THE:: flEPORT **** 
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R&M CONSULTANTS, INC. 

SUSITNA HYDROELECTRIC PROJECT 

MONTHLY SUMMARY FOR GLACIER WEATHER STATION 
DATA TAKEN DURING APHIL , 1981 

DAY 
MAX, 
TEMP • 
OEG C 

~n N. 
TE~\P • 
DE.G C 

t\EAN 
T!J1P, 
OEG C 

RES. 
WIND 
DIR, 
DEG 

RES, 
WIND 
SPO, 
M/S 

AVG. 
WIND 
SPD. 
MIS 

MAX, 
GUST 
DIR. 
OE.G 

~1AX. 

GUST 
SPD, 
~vs 

P'VAL MEAN 
DIR, I<H 

X 

1>\EAN 
DP 

DEG C 
PRECIP 

MM 

DAY'S 
SOLAR 
ENERGY 
WH/SQM 

DAY 

·-··-~-·-----~--~--------~----------------------------~~-----·----------·--·----···-------~----------01 
02 
03 
Otl 
05 
06 
07 
08 
09 
10 
11 
12 
13 
Ill 
15 
1b 
17 
18 
19 
20 
21 
22 
23 
211 
25 
2b 
27 
28 
29 
30 
MONTH 

NOTE; 

-.1 
-7.2 

*A*.t* 
***"'* 
***"'* 
"'*"' * * 
*"'*** 
***** 
***** ...... 
***** 
*"*** 
***** 
***** 
***** 
"'**"* 
***** 
***** 
****11 
****"' 
***** 

ti,O 
2.6 
2.6 
1 • 8 
1.3 
1.6 

• 1 
2,0 
7.1 
7.1 

-9.7 
-10.8 
***** 
**"'** 
***** 
***** 
***** 
***** 
***** 
***** 
***I<* 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
**"** 
***** 
****"' 
-3.0 
-3.9 
-14.2 
-ll.3 
-II. 8 
-14.5 
-3.8 
-3.8 
-3.2 

-10.8 

GUST 
GUSf 
G(JSt 
GUST 

-4,9 
-9,0 

***** .......... 
"**** 
***** 
**""** 
***** 
***** 
***** 
***** 
***** 
"'**** 
**"** 
"**** 
***** 
***** 
***** 
***** 
***** 
***** 

.5 
-.7 
-.8 

-1.3 
-1.8 
-1.5 
-1.9 
-.9 
2,0 

-1.8 

076 
*** 
*** 
*** .,. .... 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
* ~· 
*** 
*** 
*** 
*** 
1 0 1 
085 
,98 
052 
073 
201 
325 
097 
076 

.a 
**** 
**** 
**** 
**** 
"*** 
**** 
**** 
**** 
**"'* 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**"'* 

.7 
1, 3 

,4 
i • 4 

,8 
• 1 
.s 
.a 
.5 

1 • !I 
1.3 
' • 9 

**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
*"'** 
**'~~* 

**** 
•'*** 
**** 
**** 
**** 
**** 
**** 
'1. 5 
11.8 
'1. tl 
'1 • 1 
1.5 
'1. 4 
'1. 6 
1.3 

'1 .• 4 
: 

087 
065 
056 
*** 
***· 
*** 
*"'* 
*** 
*** 
*** 
*** 
*** 
*** 
**"' 
*** 
*** 
*"'* 
**"' 
*** 
*** 
*** 
*** 
090 
126 
?311 
1b2 
078 
326 
237 
1 0 1 
087 

Vr:L. 
Vll .• 
VEL. 
VIL, 

AT ~AX. GUST 
AT MAX. GllST 
AT MAX. GUST 
AT MAX. GUST 

MINUS 2 INTERVALS 
MINUS 1 lNTlRVAL 
PI.US 1 .tmERVAL 
PLUS ~ NTERVALS 

. ! :\: 

7.b 
4.1l 
1.9 

**** 
**** 
**** 
*"'** 
**** 
*"'** 
**** 
**** 
*11** 
"'*** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
5.1 
6.3 
3.8 
3.8 
7.0 
3.8 
5.7 
7.0 
7.b 

5.1 
5.7 
6.3 
7.0 

E 
fNE 
I:.Nt 
MSG 
MSG 
MSG 
MSG 
~1SG 

MSG 
'1SG 
MSG 
MSG 
MSG 
MSG 
MSG 
MSG 
MSG 
MSG 
~lSG 

14SG 
MSG 
MSG 

~· r: !::.NE 
ENE 
UJE 
NE: 
SSE 
WSW 

E 
~NE 

63 
57 
** 
** 
** 
** 
"'* 
** 
** 
** 
** 
** 
** 
** 
** 
"'* ** 
** 
** 
** 
** 
** 
38 
32 
38 
37 
311 
lib 
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31 
112 

•24.0 
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***** 
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***** 
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"'**** 
***** 
***** 
***** 
***** 
***** 
"**** 
****"' 
***** 
***** 
**"*"' 
***** 
***** 
"'**** 
***** 
***** 
•14.0 
-16,9 
-13.7 
•15.5 
-17.2 
-13.5 
•12. I 
-13.8 
•15.7 

2,11 
.2 
.a 

**** 
**** 
**"'* 
*"'** 
"'*** 
**** 
**** 
**** 
**** 
**** 
**** 
"'*** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
ll,b 

.b 
B,b 

2755 
H80 

2tl0 
*** 
*"* 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

51171 
6015 
5750 
5355 
5821 
ll195 
3950. 
4 911 

482t13 

0 I 
02 
03 
04 
OS 
06 
07 
08 
09 
1 0 
11 
12 
1 3 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

RlLATIVl ttUMlDITY RI:.ADINGS ARE UNRELIABLE WHEN WIND SPfED ARE <1.0 METERS PER SECOND. SUCH READINGS 
HAVE NOT BED! INCLUDlD IN THI:. DAILY OR MOI~THt.:Y MEAN FOR :RELATIVE HUI>IIDITV AND DEW POINT. 
SEE GEf·IERAL NOTES AT THE BACK Of '.THE R~P.fJKff **** 
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R&H CONSU. TANl, lNC. SUSITNA HYDROELECTRIC PROJECT 
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DA'f (J" T~ tmTH Glti:IER I-£ATI£R STATU)-! 

DATA STARTa 11 APRIL 1911 

a0 
60 SCLAA 
-40 RADIATl~ 
20 (tUICM2) 

I 

• 
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(~0 

I.JIND 

I OCGI 



R&M CONSULTANTS, INC. 

SUSITNA HYDIWELECTRIC PROJECT 

MONTHLY SUMMAHY FOR GLACIER WEATHER STATION 
DATA TAKEN DlJRING ~lAY 1981 ·.' 

I 

RES, RES, AVG, MAX 0 MAX, DAY'S 
HAX, MlN, ~lEAN WIND ~liND WINO GUST GUST P'VAL. MEAN MEAN SOLAR 

DAY TE~1P. TEMP, TU1P, I'll R • SPD. SPll 0 DIR, SPD. lliR. RH DP PRECIP ENERGY DAY 
DEG C DEG C D[G C DEG MIS MIS' DEG MIS " OEG C MM WHISQM 

------------·--------·------------------~~----~~-------------·-~----·---~-----·-··----·-····--·---·--01 5,1 •2.2 1. 5 07b 1 • 0 2.0 065 8,3 NNf 32 •13.9 o.o b395 01 
02 5. 1 -5,3 ·.1 007 .2 1.3 226 11,4 NNE 41 -13.Q o.o b258 02 
03 2.8 -2.6 • 1 124 1. 4 2.~ 179 7.6 ESE 112 -11.1 o.o 5045 03 
011 11,3 -1.5 1 • q 107 1,9 3.2 0111 12.7 E 38 •12.0 o.o 5410 Oil 
O!i b,ll -1. 1 2.7 063 ,6 1.2 053 3,8 NE 37 -12.5 o.o 5863 05 
Ob 9,0 .5 4,8 125 ,4 1.2 172 3,8 ENE 28 •12,0 o.o 61123 06 
07 11. q 5,9 H,9 083 1.5 2. i 1111 7,b ENE 18 •21,3 o.o 5656 07 
08 12. 1 4,7 &,4 105 ,9 1. 7 144 6,3 Nf. 18 -20,8 o.o b403 08 
09 8,6 3. 1 5,9 030 ,4 1~~ 013 5,7 N 29 •12.8 o.o 11598 09 
10 4.9 ,3 2.6 267 • 1 1.3 192 4,4 NNE 51 •6,7 o.o 11843 10 
11 5,11 •,4 2.5 012 .2 1.4 237 5.1 NNE qq •9,2 o.o 4957 11 
12 6,4 ,9 4,b 109 2.4 2.8 137 7,6 SE 29 -11.3 o.o 69211 12 
13 9,1 3,1 6. 1 087 ,7 2.0 051 7,6 fNE 35 -8,8 o.o 6202 13 
14 q .1 2,o 5,9 123 1,8 2,6 1112 7,b SE 40 ·7,5 o.o 5933 14 
15 10,0 2.9 b,ll 1311 ,9 1.8 151 7,0 SSE 34 •8,3 o.o 6934 15 
16 8,9 2,6 5,8 130 .s 1.9 214 b,3 NE 41 -7.8 o.o 6295 1b 
17 7.7 1.11 4,b 222 ,5 1. ~ 180 5. 1 ssw liS •b,9 o.o 511b8 17 
18 b,4 • 1 3.3 208 .2 1. 6 24b 11. II N 51 -7.0 b,ll 11475 18 
19 s.o 1.3 3.2 113 3.7 4.Q 132 13,3 ESE 116 -7.6 2.6 4115 19 
20 6. 1 -.2 3,0 140 2.7 3,4 151 14,0 SE. liO •11 • 1 1.0 4Sf!5 20 
21 5. 1 •2,5 1 • .S 21q • 1 1,b 329 5.1 ssw 30 •15.11 o.o 6510 21 
22 b,5 ,'I 3,4 250 ,6 2.Q 216 7,6 ~~ _30 •13.6 o.o 6520 22 
23 7.7 -.3 3,7 159 1. 2 2.3 152 7.0 SSE. 37 -10.4 o.o '1368 23 
211 10.3 2.7 6,5 1211 1. 1 2. o: !55 5,7 ENE 20 •20,0 o.o 6510 211 
25 9,1 2.1 5,& 035 ,4 1.5 070 7,0 NW 43 •5,9 3.8 11988 25 
2b 1 0. 1 11,8 7,5 083 1.3 2~0 106 8,9 [Sf. 36 •b.7 .2 5813 26 
27 11 • 1 5,9 8,5 179 ,II 1.3 177 4,4 ssw 40 -:s.s o.o 4635 27 
28 6,5 2,£1 4,4 259 ,II loll 240 5.7 s 58 -4. 1 4,b 21~63 28 
29 15,£1 2.3 8,9 135 ,6 1.7 219 5.7 ENE 16 •18.7 o.o 7BO- 29 
30 14,9 6,4 10,(> 125 .7 2.t' Ob6 10,2 ENE 21 •15.5 1 • 0 6707 30 
31 7.7 1 • 1 4,11 183 ,2 l • a: 2b1 b,3 SSE 48 -7.1 111.11 2b83 31 
MONTH 15.£1 •5,3 II 0 7 11& .7 2.0 151 111.0 [NE 3b -11 .I 34.0 174283 

; I 

GUST VI:.L, AT ~1A X, GUST MINUS 2 l~.TERVALS 10.2 
GUST VEL, AT MAX. GUST MINUS l lNTERVAL 8,5 
GUST VEL, AT MAX. GUS~ PLUS 1 INTERVAL 12.1 
GUST VEL. AT MAX, GUST PLUS 2 lNTERVALS 12.7 

NOTE: RELATIVE: HUMIDITY READINGS ARE UNRELIAB(t hHEN WINb SPEED ARE <1,0 ~1ETERS PER SECOND, SUCH READINGS 
HAVE NOT Ut:EN I NCLllDE:D IN THE DA Il. Y OR ~tirdHL Y I~E AN FOR RELATIVE HUMIDITY AND DEW POINT, 

***'IIi SEE GENERAL NOlES AT THE BACK OF THE REPORT **** 
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Ra.H CONSU.. TANT • INC. SUSITNA HYDROELECTRIC PROJECT 
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R&M CONSULTANTS, INC. 

SUSITNA HYDROELECTRIC PROJECT 

l.lONTHL Y SlJH~lARY FOR GLACit::R r.EATHER STATION 
DATA TAKEN DURING JUNE , 1981 •'' 

RES. RES. AVGo MAX. MAX. DAY'S 
~lAX • ~11 tl. II[ AN WWD ~~ IND WlfJD GUST GUST P'VAL- MEAN MEAN SOLAR 

DAY TEI-1P. TEt~P. TUIP. DIR. SPD. SPO. OIR. SPD. DIR. RH OP PRECIP ENERGY DAY 
DEG C llEG C DEG C DEG ~vs MIS D[G M/S X DI:G C MM WH/SQM 

·--~----a·------~·-----R---~~~--M·-·------~----~~~-----··--·--------~~---------~--------·--··----~---
01 9.0 .9 11.9 ltH .7 1.8 261 5.7 SE 32 •10.8 1.4 6111111 01 
02 8.3 .b 11.11 107 • 0 l.b 229 6.3 NE 3b •10.0 5.2 5960 02 
03 6.9 • 1 3.5 129 .2 1.8 1:B 7.0 E 42 •8.7 11.2 11888 03 
04 8.7 .3 11.5 277 I .6 2.1 263 10.2 ~·'Sri 110 ·8.9 .b 7070 011 
05 11 • 9 -.8 5.6 032 .3 .1 3311. 2.5 NN~ 113 ~ 11. 1 18.2 38110 05 
06 9.7 ·.9 14.11 059 .7 1;. I 221 5.1 N 31 •17.2 7.2 7675 06 
07 10.2 • 1 5.2 133 • 6 1 • 330 9.5 s 23 -20.11 2.8 7695 07 
08 b.b -.9 2.9 016 1 • 7 3;,6 028 n. 3 I·INE 29 ·111.8 o.o 3820 08 
09 b.O -1.1 2.5 228 .9 1.'* 250 ':>.7 s~~ 31 ~17.0 3.2 51105 09 

10 9.0 -.1 11.11 150 .s 1.6 167 5. 1 NNE 09 -27.2 o.o 78«7 10 
11 10.o 2.8 b.1 111 .9 2o2 221.1 8.9 [Nf 12 ·27.5 o.o 62o:s 11 
12 12. I 3.11 7.8 1711 .7 1.6 1b0 5.7 ssw lb •211.7 n.o 7625 12 
13 111.3 7.5 10.9 1 0 1 1. 8 2.b 1111 R.9 ENE OS ·27.2 o.o 7083 n 
14 13. II 5. I 9.3 165 ' • 7 1.9 278 10.2 ESE 16 -20.6 o.o 6925 I /.1 
15 13.6 b. b. I 0. 1 102 .9 2.{ 098 10.8 NNE 15 ·20.5 o.o 71118 IS 
16 1 1.1. 0 5.9 10.0 126 1.2 2oO 1115 7.0 E 11 -25.2 o.o 7575 lb 

17 15.2 8.7 12.0 100 .a 2. 0 . 016 7.6 ENE OS -27.0 o.o 71150 1 7 
18 12.7 7.0 9.9 072 .a 2;,11 333 9.5 N 10 •22.1 .II 11483 18 
19 12. 1 6.0 9. 1 029 2.9 3.3 018 10.8 NNE 11 •214.2 o.o 7918 19 
21) 12.8 o.b 9.7 150 1.0 1,8 2111 5.7 SSE. 09 •23.7 n.o 6625 20 
21 9.11 11.2 6.8 2118 1.2 1.7 25o 6.3 VIS~ 37 -7.3 1. 0 S5118 21 
22 11 • 3 3.8 7.r. 209 .5 2.0 331 8.3 s 27 •11.6 .2 6510 22 
23 11 • 9 5.8 8.9 116 1.11 2.7 013 7.6 SSE 16 •17.11 o.o 7928 23 
211 12.7 11.7 8.7 2111 ; ,2 1.7 019 7.0 ssw 22 •13. 1 2.8 690R 211 
25 11 • 0 3.7 7.11 208 ,II 1.5 114 0 6,3 NW 35 •8.6 .II 5205 25 
26 5.o 1 • 1 3.« 229 1.6 2.9 2111 10.8 sw 52 •6.2 17.11 620 26 
27 7.11 -.11 3.5 020 .9 1.3 102 5.1 N 38 •12.1 30.2 331\8 27 
28 111.2 ~.II 6.9 0111 .7 1 • 1 353 3.8 N 27 -16.7 2«.2 5600 28 
29 7.8 -.9 3.5 0/.19 .a 1.4 127 11.4 ENE 32 •13.9 5.8 11793. 29 
31) 12.3 ~2.5 11.9 076 .3 1.4 205 9.5 NE 27 -16.11 16.2 5/.101:1 30 
~10NTH 15.2 -2.5 b.b 102 .3 1.9 028 13.3 NNE 25 -17.1 111 1 • 4 182185 

GUST VEL. I AT ~lAX 1 GUST MINUS 2 INTERVALS 11 ,II 
GIJSf vu .• AT MAX, GUST ~liNUS 1 INTERVAL 10.2 
GUST VEL. Af MAX. GUST PLUS l INTERVAL 10.8 
GUST IJf.L. AT MAX. GUST PLUS l I~ITERVALS 10.2 

il'l i' 

NOTE: RELATIVE HlJ~1llll TV Rt.:fll.'d NGS ARE UNR[Ll ARLE Wtt£:N WIND SPEED ARE <1.0 METERS PER SfCOND. SUCH READir..IGS 
HAVE NOT bEEN l NCI.llOt I) IN THE. DAILY 0~ MONTHLY ~1EAN FOR RELATIVE HUMIDITY AND DEW POINT. ...... SEE GENERAL NOT£5 AT THE BACK OF HIE REPOR'r1 1 ***" 
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F< & M C 0 N S U L T ANT ~;) ;. :t: N C . 

MONTHLY SLli'iMI;ru F DF~ GLACIER vJE(.~ THE:: I~ STt;TIDN 
DATt~ TAKEN DURING Jul',•} 1981 

RES. RES. AVG. MAX. MAX. DAY'S 
MAX. MIN. MEAN WIND WIND WIND GUST GUST P'VAL MEAN MEAH SOLAR 

DAY TEMP. TEMP. TEMP. DIR. SPD. SPD. DIR. SPD. DIR. RH DP PRECIP ENERGY DAY 
DEG C DEG C DEG C DEG H/S M/S DEG li/S % DEG C MM WH/SQM 

-----------------------------------------------------------------------------------------------------
1 7.2 .2 3.7 086 1.9 2.2 128 6.3 E 16 -21.6 2.. n 77SJ 
2 5.3 t.b 3:5 117 2.1 2.5 084 7.6 ESE 19 -19.7 o.o 5790 2 
3 6.7 1.5 4.1 147 2.5 3.2 223 tn.2 SE 16 -2D.3 0.8 7943 3 
4 8.5 1.8 5.2 078 ., ... 1.5 188 4.4 NE 14 -21.5 1.8 6805 4 
5 '2.9 .2 1.6 302 .a 1.7 251 6.3 w 43 -9.8 29.0 2778 5 
b 8.2 .7 4.5 351 .b 1.4 320 7.6 NNE 28 -14.1 4.8 6445 6 
7 4.8 .3 2.6 19D 2.8 3.8 188 17.8 ss~ 42 -9.3 7.8 1723 7 
8 5.1 -.3 2.4 121 .5 1.2 173 5.7 SSE 41 -8.9 23.6 1343 8 
9 5.4 3.5 4.5 218 .9 1.5 200 7 .o WSW 45 -EJ.5 27.b 1260 9 

1~ 6.b 2.6 4.6 036 1.0 1.5 119 5.7 N 35 -10.1 45.2 1799 10 
11 4.9 2.6 3.8 B41 1.2 1.8 010 5.7 NNE 34 -10.8 35.4 2155 11 
12 7. t 2.4 4.8 083 't 1.5 099 3.8 ssw 29 -1 t. 9 4.2 3395 12 
13 7.2 4.8 6.0 063 .3 1.5 296 4.4 SSE 29 -11.4 1.6 2873 13 
14 6.9 4.6 5.8 087 .6 1.5 122 5.1 ESE 30 -10.7 10.6 2140 14 
15 8.8 4.7 6.8 029 .4 1.1 127 3.3 N 32 -9.4 15.3 2888 15 
16 9.5 6.7 a. 1 053 .5 1.3 184 3.8 NNE 31 -7.9 12.6 2790 16 
17 1 o. 9 6.6 a.8 108 .5 1.3 135 5.1 E 28 -10.1 13.0 3550 17 
18 9.5 4.9 7.2 082 ., ... 1.4 198 7.6 ESE 29 -10.3 4.8 2933 19 
19 7.5 4.7 6.1 117 .3 1.4 073 3.2 SSE 32 -18.1 11.8 2973 19 
20 7.3 5.1 6.2 079 .2 1.2 036 4.4 NNE 34 -9. D 8.0 2645 20· 
21 11. u 4.8 7.9 195 .7 1.2 169 4.4 ssw 29 -10.2 1.4 4455 21 
22 9.5 5.5 7.5 164 .4 1.2 029 4.4 s 28 -10.5 2.4 3515 22 
23 10.4 5.3 7.9 140 .5 1.3 Qbl . 4.4 SE 27 -11.0 11.8 3700 23 
24 10.3 6.0 8.2 064 .5 1.3 111 5.7 NNE 26 -11.2 2.6 2555 24 
25 8.5 3.9 6.2 016 .4 1.2 012 5. t NNE 31 -9.9 15. u 26a3 25 
2b 7.6 3.6 5.6 182 .4 1.1 038 4.4 s 32 -10.3 4.4 3088 26 
2.7 10.3 5.5 7.9 054 '1 1.2 347 4.4 H 21 -1"3;7 o.n 3813 27 
28 10.3 4.6 7.5 083 .2 1.4 138 5.1 ESE 28 -11.2 1.4 2710 29 
29 8.1 4.0 b. 1 161 .6 1.3 157 3.8 SSE 31 -10.8 4,0 3770 29 
30 9.0 4.3 6.7 202 .4 1.2 t . ., a .. 3.8 ssw 27 -12.2 'l . .. 4043 3D 
31 6.9 4.3 5.6 685 .6 1.5 036 7.6 NE 32 -10.0 21.4 1820 31 
MONTH 11.0 -.3 5.7 119 '4 1.6 188 17.8 NNE 30 -11.8 324.2 108046 

GUBT VEL. AT Mr~X, CUST MINUS ~ •.. INTER V.C1I ... S "16 '!':! 
GUST VEL. AT ~1 r; :.< , GUST i"IINUS 1 INTERV(\L 1 '7 ' 1 
Gl.J!H VEL. AT ~1t-lX. CU~IT PLU~3 1 INTE"::r<'JAI... l{:)l~5 

GUfH VEL. AT MAX. GUST p I..U!:; ':> ,_ I NTERVt'~ti ... E 1 ~:=j I 2 

NOTE: REL.r;TIVE HU~·1IDITY REttDING!3 ~~RE: UNH t:::l..ItlBI..E WI-lEN WIND £-)P E:E:D!3 r-~RE L.E!:;s Th1·-'N 
DNE METER PEf~ SECOND. SUCH REt1IHNGS Hf.WE NOT BEEi""·~ INCUJDED IN THE DAI I..Y .---
01{ MONTI-li...Y MEAN FOR RELtHIVE HUMIDITY AND DEW POINT. 

-l<•**•X, SEE NOTES A"T' THE Bt;CK OF" THH) I~Ef.>()I~T **•)I':•X, 

E-7l 
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R&M CONSULTANTS, INC. 
SUSITNA HYDROELECTRIC PROJECT 

GLACIER WEATHER STATION 
July, 1981 
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I~ & i"'l CONBUL. TANTS > :1: NC, 

1"\DNTHLY ~;)Ui·1HttHY t=-or< GLi\CIER l.o..IEATH[R STi~TIDN 

Dr~Tt~ TAKI:~N DURING r-:1ugu~:;t J 1 (?B1 

RES. RES. AVG. MX. MAX. DAY'S 
MAX. MIN. MEAN WIND wnm WIND GUST GU5T ?'VAL MEAN MEAl! SOL(,·,R 

DAY TEMP. TEMP, TEMP. DIR. SPD. SPD. DIR. SPD. DIR. RH DP PRECIP ENERGY Diif 
DEG C DEG C DEG C DEG MiS MiS DEG !1/S 4 DEG C MM WH/SQM 

-----------------------------------------------------------------------------------------------------
1 7.7 4.5 b.1 059 .9 1.5 126 5.7 NNE 32 -tn .1 3i.B 1388 1 
2 S.4 4.3 6.4 179 .4 1.3 115 5.7 S"'" ;Jt. 28 -12.1 2.4 358D 2 
3 10.3 4.5 7.4 085 .9 2.3 084 8.9 NNE 16 -19.5 0.1 5690 3 
4 12.8 5.2 9' 0 069 1.7 2.9 055 10.8 NE 9 -25.1 a.n 63GB 4 
5 10.4 6.9 8.7 108 2.1 2.8 119 13.3 E 11 -20.1 n.o 3100 5 
6 8.8 4.6 6.7 101 2.1 2.8 130 14.0 t" 20 -14.8 9.4 1530 6 .. 
7 7.2 4.3 5.8 050 1.4 1.8 ~77 6.3 NNE 29 -11. t 39.2 960 7 
B 9.2 2.0 5.b 112 1.7 2.8 115 11.4 ESE 29 -10 '9 11.4 2425 s 
9 7.7 2.0 4.9 066 .a 1.7 149 8,9 NNE 33 -11.2 25.2 1943 9 

10 9.5 t.B 5.7 110 1.0 2.3 128 12.1 SSE 30 -11.9 11.6 3U75 10 
t1 7.3 1.5 4.4 079 C" • .s 1.7 133 10.2 NNE 34 -11.4 14.8 2625 11 
12 4.5 .6 2.6 667 1.5 1.7 615 3.8 N 34 -12.0 28.0 1870 12 
13 b.O -.2 2.9 343 ,3 1.5 249 10.2 N 39 -11,6 12.2 2470 13 
14 3.2 -.7 1.3 OSB 1.0 1.6 131 10.2 ESE 33 -14.6 19.2 2258 14 
15 4.8 -2.5 1.2 078 .3 t.n n70 8.3 ESE 35 -15.b 19.0 1745 15 
16 4.0 -4.7 -.4 187 .4 2.0 197 13.3 ENE 23 -22.1 t.S 4375 16 
17 14.3 -4.2 5.1 071 1.6 1.8 052 5.7 ENE 15 -25.5 5.Q 5383 17 
18 8.9 .s 4.7 058 .B 1.0 061 3.2 NE 18 -17.9 18.2 4548 19 
19 6.3 1.7 4.0 053 1.4 1.7 676 8.3 NNE 23 -15.8 16.2 3150 19 
20 8.5 2.6 5.6 072 3.0 3.3 085 11.4 E 17 -18.8 C" I 

..JiO 3240 20 
21 8.6 .9 4.9 113 2.3 3.5 136 15.2 E 19 -18.7 10.0 2968 21 
22 512 C" 

''"' 2.9 000 .8 1.2 0?0 3.2 N 32 -12.9 14.6 2%5 22 
23 6.8 1.1 4.0 855 .4 1.3 058 - 4.4 ENE 21 -17.5 .2 3820 23 
24 11.8 5.0 8.4 128 .4 1.4 260 4.4 ENE .11 -20.7 0 '0 . 5050 24 
25 14' 1 8.1 11.1 109 C" 

·'"' 1.4 118 3.8 NE 12 -17.4 o.a 3478 25 
26 17.7 11.1 14.4 112 .2 1.5 047 4.4 ENE 9 -18.1 o.n 4855 26 
27 17.4 1n.n 13.7 093 .7 1.1 136 6.3 ENE 9 -19.8 n.a 4795 27 ,_.-,;---, 

28 15.5 9.4 12.5 158 .3 1.6 153 5.7 NE 8 -20.B 0 '0 4788 28 
29 14.6 6.4 10.5 161 .6 1.5 167 5.1 E 10 -24.0 n. u 4580 29 
30 8.8 4.6 6.7 288 '1 1.2 122 5.1 N 29 -11.0 3.6 2578 30 
31 3.5 2.5 1:" 1:" 

.Jo.J 182 1:" 3.2 • .s 315 12.1 SE 19 -21 '9 .8 4648 31 
MONTH 17.7 -4.7 ' 'J (),._ 084 .a 1.9 136 15.2 ENE 'j'J 

'-'- -16.6 3GO .2 185803 

GUST t,.IEL' r::,r "t'1t1X, GUST i'1 I f..! U ~;;) ':l 
'-- I NTE:R ~) r~L~:; 6.3 

Gl.H3T VEL. (:,T t'lf1X, GUST i'11NUS 1 INTER 1-h~tl_ 6.3 
GLWT 'JEL, AT i'"1AX. GUST PLU!3 ~ INTER~)r:::,L_ 10.B ! 

GU~3-r ',,JEL. r::,T t1AX, GUST PLUS 2 INTI::RVAI._~3 1 ~; I ;.:! 

NOTE: RELATIVE HUMIDITY REr~DINGS ARE UNRELif"!jBLE WHr::N V-li ND !3PEEDS AI~E LES~; TH '~ 

ONE METER PER GECOND. f.1UCH READINGS Hr~VE NOT BEEN INCLUDED IN THE Df'!iiLY 
01~ MONTHLY MEt.,N FOR RELATI 1-JE HUMIDITY AND DEW POINT. 

-~-x--x--x- SEE NOTES AT· THE BACI< OF THIS REPOHT -~·lH~-x-

E-7~ 
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R&M CONSULTANTS, INC. 
SUSITNR HYDROELECTRIC PROJECT 

GLACIER HEATHER STATION 
August, 1981 
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--

I~ ~,. 1"1 C D i'·J ~::; U 1 ... T A i·-..! T S ,. :I:NC. 

-

~=> u r:> :1: ·r N .. ~ 1··1 Y :o ~=~ o r::: 1... 1::: c ·r r~ :1: c PHD,TE:CT 

MONTHLY SUt·H1,~,RY FOH GLACIER WEATHER STATIDN 
DATA TAKEN DURING Sf::-p "t eMb f.:H' i 1981 

RES. RES. AVG. MAX. MAX. DAY'S 
MAX. MIN. MEAN WIND WIND WIND GUST GUST P'VAL MEAH MEAN SOLAR 

DAY TEMP. TEMP. TEMP, DIR, SPD. SPD. DIR. SPD. DIR. RH DP PRECIP ENERGY DAY 
DEG C DEG C DEG C DEG M/S H/S DEG MIS % DEC C HI\ WH/SQI\ 

----------------------------------------------------------------------------------------------------- r-- -, 

1 10.D 2.1 6.1 118 .8 1.7 079 5.7 NE 11 -24.8 0.0 4500 
2 8.8 3.0 5.9 314 ,3 1.3 301 4.4 N 17 -20.5 0.0 3018 2 
3 7.2 3.0 s. 1 194 .3 1.1 171 3.8 ssw 24 -14.7 n.a 2758 3 
4 5.4 3.3 4.4 170 .2 1.2 135 4.4 ESE 21 -16.4 .4 2828 4 
5 7.4 3.4 5.4 080 .8 1.5 098 8.3 E 20 -16' 1 2. 0 2428 5 
6 8.5 .1 4.3 111 .7 l.B 215 14.6 ENE 25 -14.8 2.2 2805 6 
7 5.6 .5 3.1 056 .7 1.3 059 4.4 ENE 25 -17.1 11.8 2823 1 
a 6.9 -.1 3.4 127 .7 1.8 080 6.3 s 23 -17.3 3.0 3915 8 
9 6.8 2. 0 4.4 075 .a 1.7 273 5.7 NE 20 -17.3 .4 2985 9 

10 5.4 1.4 3.4 092 .3 1.7 149 7.6 sv 26 +VI .4 2968 10 r- ~ 

11 4.0 -.5 1.9 094 .3 1.3 268 5.7 N 29 -14.8 . 4 2173 11 
12 7.2 -.5 3.4 097 1.8 2.1 106 . 7.6 ESE 28 -15.5 9.9 2525 12 
13 3.2 .2 1.7 092 1.4 2.2 111 7.0 E 27 -15.6 .6 2375 13 
14 6,8 .3 3.6 056 1.2 1.9 349 7.0 NE 23 -15.5 0.0 3363 14 
15 5.4 -.1 2.7 099 .6 1.5 157 7.6 N 29 -15.2 15.2 1418 15 
16 4.1 -.8 1.7 093 2.3 2.6 087 9.5 E 26 -15.9 4.2 1925 16 
17 7. 8 .7 3.9 082 2.1 2.9 065 11.4 E 22 -16.3 0.1 3ll1D 17 
18 7' 0 1.4 4.2 067 .9 1.9 072 7.0 tiE 25 -15.8 c.o 2740 18 
19 5.3 -.4 2.5 049 .9 1.6 oea 6.3 NNE 30 -14.0 9.8 1430 19 
20 3.7 -1.1 1.3 012 '0 .a 032 3.8 NE 32 -15.7 5.2 Hl90 20 
21 1.3 -2.6 -.7 033 .3 1.2 093 3.8 NNE 24 -18,8 .~ 20b3 21 . 
22 1.0 -5.0 -2.0 330 .2 1.4 235 4.4 NNW 24 -20.6 n.o 2825 22 
23 -,s -4.7 -2.6 046 .5 1.2 224 4.4 H 29 -18.6 .2 1323 23 
24 -2.5 -7.2 -4.9 · D38 .9 2.4 osa 8.9 E 27 -21.3 0.0 1848 24 
25 -.9 -7.7 -4.3 113 1.6 2.1 125 7.0 ESE 19 -25.3 O.D 2670 25 
26 -1.7 -9.b -5.7 051 1.5 1.6 Obb 5.1 NE 18 -27.8 ., .... 2975 26 
27 -3.5 -9.6 -6.6 068 1.0 1.4 046 3.8 NE 17 -28.7 0' 0 . 2883 27 
28 -1.3 -9.6 -5.5 . 044 1.5 1.9 118 7.0 NNE 17 -28.4 o.o 2608 2a 
29 3.1 -8.9 -2.9 059 1.3 1.9 09'5 8.3 NE 17 -26.1 0.0 2425 29 
30 1.6 -6.7 -2.6 103 1.3 2.3 244 10.8 SSE 19 -23.0 O.D 2768 30 
KONTH 10.0 -9.6 1.1 079 .a 1.7 215 14.6 NE 23 -18.9 66.4 7885S 

;:::._'-

GUGT ~.JEL. AT HAX. GUST MH·HJS '".) INTEHVALS 3.8 ... 
GUST VEL. AT rlc~X. · GUST MINUS 1 INTERVAL 3 '".) .... 
GUST \..'EL. ~~T t-h~X. GUST PLUS 1 I~HERVt-d_ "10.8 
GUST VEL. ~~T MAX. GUST PLUS 2 · INTI::RV{lU3 5.'7 

NOTE: REL.t-:\TIVE HUMIDITY REt~DINGS ARE UNRELIABLE WHEN WIND SFl EEDS ARE LESS TI-l! ~ 

ONE METER PER SECOND. SUCH r~EADINGS HAVE NOT BEEN INCLUDE I> IN THE DAIL 
OH MONTHL.Y MEAN FOR RELATIVE HUMIDITY P~~m DEW POINT. 

-x--x-·x-* SEE NOTES AT THE BACl< OF THIS REPORT **·X.* 
. 
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R&M CONSULTANTS, INC. 
SUSITNA HYDROELECTRIC PROJECT 

GLACIER WEATHER STATION 
September, 1981 
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ATTACHMENT E.S, PART 2 

DENALI CLIMATE DATA 



R&M CONSULTANTS, INC. 

SUSITNA HYDROELECTRIC PROJECT 

~IUNHIL'f SUHMAflY fOR LJLI,ALI ;~t:ATHE.R STATIUfJ 
DATA TAKE.N DUI.!IIJG JUI.Y , 1980 

DAY 

01 
02 
03 
04 
05 
06 
07 
()8 
09 
I 0 
I I 
12 
13 
14 
15 
16 
17 
16 
19 
20 
21 
22 
2l 
24 
25 
2b 
27 
2t! 
29 
30 
31 
t101HH 

~lAX. -
TE:'1P, 
Dt:G C 

"'"'*"'* 
"'"'"'*"' 
"'"'*"'"' 
*"'"'*"' ... "'. 
"'""'"'"' "'*"'"'* 
"'"'*** 
**"'** 
**"'** 
"'"'*"'* 
** 11r'l\ l\ 

*"'"'** 
"'**** 
***** 
"'***"' ,. .... ,. 

19,4 
20.6 
20.t! 
22.2 
22,6 
23.7 
19.0 
U.1 
1 ~,II 
10.2 
12.7 
12,7 
14.5 
I 6. I 
23,7 

•·r r ,., • 
TU1P. 
DLG C 

"'"'"'"'* 
"'"'"'"'* ****" 
*~t**• 

***"'"' 
*"*** ····-"'"*"'* 
****"' 
**"*It 
···~ .. 
*"'"'"'"' 
*""'** 
"'*"'** * •.• "',. 
""'*II:* 
*"'"'"'"' '1. B 

2.t. 
7. I 
~.s 

7.7 
7. 1 
8.2 
9,1 
7.2 
6.1 
~.o 

o,O 
o.<=! 
3.7 
2.6 

GlJ~T 

t;U5T 
c.u~r 

GLJSI 

1'1tAH 
Tl>IP • 
ou; c 

••"** 
• ·.t* Ill:* 
'ltitftA-If 

"'"*** 
"' .. "'** ,. ** •• 
••••• 
••••• 
'Jilfic'A.Alf. 

.. •·~o. "* 
-A·k It** 

"'"'*"'"' ••*** ,. .... 
***** 
"'"'*** ........ 

1 2. 1 
11. b 

14.3 
D.9 
I~. 1 
15 ,lj 
13.6 
11 • 1 
11 • 3 
5.2 
9.2 
'1,11 

10.11 
9.<~ 

!1.5 

Rt::S. 
V·,HlD 

·lliR, 
I)[G 

*** 
••• 
"'"'* 
*"'"' *** 
••• 
••• 
*** 
"'** 
*** ••• 
"'** 
••• • k. 
"'** 
,. *"' ••• 
*** 
~115 

.)43 
345 
341 
261 
3()2 
c93 
324 
ll:l1 
.B9 
102 
181 
3'J7 
31d 

V[L. AI i·IA,(. 
Vl.l .• i\T flAX. 
VEL. AT I•IAX, 
VI:L. Af flAX, 

RES. 
~~I IJll 
SPD, 
~1/S 

AVG. 
. wiND 

SPP, 
M/S 

MAX, 
GUSf 
DIR, 
Df_G 

**** 
**** 
·~·· ***"' 
*"'*"' 
"'**"' 
**** 
*"'** 
** *"' 
*"'*"' 
··~· **"* 
·"'"'*#< 
*"'*" .,. ... 
*"'"'* 
*"'** 
*"'** 

1,6 
1. 0 

.9 
1 • I! 
.2 

2.4 
1 • 7 
1 • 1 
1 • 1 
1. 2 
1. 8 
1.0 
2.'J 
.a 

L.LIST IHtJUS 
GlJS T ~liNUS 
GU:>T PLUS 
GUST PLUS 

**"'* 
II:*** 
***"' 
**** 
**** 
*"'** 
**** 
"'"'** 
•••• 
**"'* 
*"'"'* 
*"'** 
***·* 
"'*"'* 
**"'* ••ii"•-· 
"'**"' 

2 ,IJ 
2.3 
2.7 
1. 7 
2. 1 
1.6 
3.3 
2.7 
2. 1 
2. 1 
2.1 
2.2 
1. 8 
2.7 
2.3 

***; ' 
*** 
"'** 
• "'*· 
*** 
*** .,.. 
"'*"' 
*"'* 
*** 
*** 
*** 
*** 
*** 
*** ··,;..:-; 
"'** 
341 
339 
168 
332 
002 
177 
271 
268 
277 
165 
1!:>9 
172 
1611 
355 
271 

2 INTt::RVALS 
1 HITf.RVAL 
1 lNTEf~VAI.-

2 ltJTEHVALS 

MAX. 
GUST 
SPD. 
~1/S 

*"'** 
*II:** 
**** 
*"'*"' 
"'*"'* 
**** 
**** 
**** 
"'*** 
"'"'** ..... 
"'*"'* 
*"'"'* 
"'**"' 
*"'** 
**** 
*"'*"' 
6.3 
ll.3 
8.9 
5.1 
7.0 
5.1 

10.2 
9.5 
7.6 
tJ.9 
8.9 
9.5 
fl.3 
7.0 

10.2 

7.0 
8.3 
9.5 
6.3 

P'VAL ME:AN 
DJR. RH 

MSG 
~·.sG 

~1SG 

MSG 
t·1SG 
~1SG 

MSG 
foilSG 
~1SG 

I•!SG 
MSG 
~\SG 

MSG 
MSG 
~ISG 

MSG 
MSG 
NNv; 
NNVI 
NN~J 

NN,~ 

NNw 
ri 
w 
~j 

NtJE 

s 
s 

% 

"* ** 
** 
*"' 
"'* 
** 
"'* 
*"' 
*"' 
"'* 
""' •• 
*"' ** 
*"' 
*"' 
*"' 37 
42 
47 
41! 
51 
45 
6b 
77 
bb 
87 
71J 
66 
70 
52 
59 

MEAN 
DP 

DEG C 

"'"'""'* 
*"'**"' ......... 
*"'"'** 
***"'II: 

···~· **"'** 
*"'*"'* 
**"'** 
***** 
*"'**"' 
****"' 
****"' 
**4*"' 
"'"'"'""* "'"'*"'* 
"'**"'"' .4 
-1,9 
2.8 
1 • 9 
.l.fl 
3.11 
11.0 
7.3 
':i.1 
b.9 

''· 4 
"".6, 
'i.1 

-u.z 
2 ·'l 

PREClP 
M~l 

***"' 
**** 
11rkllr1< 

"'*"'"' 
**"'* 
**** 
*"'*"' 
**"'* 
**** 
**** 
**** 
***"' 
*"'*"' 
**** 
"'"'*"' **** 
**"'"' o.o 

.2 
o.o 
o.o 
o.o 
o.o 

.b 
t!.b 

.b 
18.4 
1.4 
l. 2 
.b 

o.o 
2l.b 

DAY'S 
SOLAR 
ENERGY 
INH/-SQM 

"'"'* 
*** 
*** 
*** 
"'** 
*** 
*"* 
**"' 
"'** 
*** 
** * 
"'"'* 
"'"'"' ••• 
••• 
"'** 
**"' 

43!4 
6493 
6320 
6350 
5565 
5523 
4518 
t:BO 
48110 
1150 
4375 
26~3 

lj Ill 3. 
50~3 

6329S 

DAY 

0 I 
02 
03 
04 
05 
06 
07 
08 
09 
I 0 
11 
12 
13 
Ill 
15 
I b 
1 7 
18 
! 9 
20 
21 
22 
23 
211 
25 
21> 
27 
28 
29 
30 
31 

NOTE: HELATlVL HUIIllllfY H~ADihGS Akl UNRELIABLE WH~N WIND SPEED AkE <1.0 MET~HS PER SECOND. SUCH READINGS 
IIAVt NOT BEEtJ FiCLUlJ[lJ II', TilE DAlLY lJ~ MONTHL-Y MEAN FOR RE.LATIVE HUI·1IDllV AIJ.D DEW POINT. 
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SEE GLNEkAL NOTLS Al THL HALK ~F THE RfPORT ***"' 
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II 
61 sa..M 
<41 RADIATI~ 
21 fttVCH2J 

• 

1110 
20 
60 RELATIVE 
-40 1-UfJDITV 
20 fY.J 

• 

16 !..liND 
t-44 DIRfCTirn 

r OCG J 

~~~~~~~~~~~~~~~~~_.-=~~~~._~L-~~-=~~~ 

lfl 15 21 25 

IEf'.R.I J..£ATt£R STATHJ-1 

DATA STARTI 11 JlL't 
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I R&M CONSULTANTS, INC. 

SUSITNA HYDROELECTIHC PROJf.C T 

MONTHLY SUNi'lARY FIJI\ Llf..i~ALl ~lf..AIIllR STATION 
OATA TAKErl llUR HJG AUGUST ' 1980 

RES. RES. AVG, MAX. MAX. DAY 0 S 
MAX,. ~11 r•. Ht.ArJ f·•liW ~~lND WINO GUST GUST P • VAL ~If: AN ME fiN SOLAR 

DAY TEHP, r£JlP. HJif'. D!R, SPD. SPLJ. DIR. SPU. DW. RH DP PR~CIP f:.NERGY DAY 
DEG c DEG c !lLG c lif. G fvl/S 1~/S OEG M/S " DlG C MM WH/SQM 

••••••••••~•••-•••••••••••w•••••••••••••••••••••••••••-••••••••~•••••••••~--~-•••••••••~-~-~-•••••••• 

01 I b. 1 II, 0 10.0 .JSb 2.7 3.0 312 7.6 NM. 50 .~ o.o 5993 01 
02 12.9 ~.4 7.6 172 2.1 2.7 158 IO.o s b7 3.8 1.6 2725 02 
03 lll. 0 o,5 10.6 .BS .8 2.0 294 6.3 N 68 5.8 l.b 2928 03 
04 16.3 7.1 12.0 .SOb 1.b 2.6 2o8 7.6 w 64 11,8 o.o 31b8 04 
05 20.1 3.5 11 • B 325 .7 1.8 2b5 6.3 NN~ 62 ">.I o.o 52H 05 
06 18.~ 7.o 13. c 2t.O . 1. 2 2.5 265 8.3 ~l b9 8. I o.o 369() Ob 
07 II • I o.B 9.(1 267 ,II 1.4 Ob8 5.7 Vii 70 ~27.0 10.6 1155 07 
06 11 • 9 o,3 9.1 ll2 1,4 2.0 I 71 8.9 SSE 711 5.3 .2 2098 08 
09 111.4 8.7 11 • b 14., 11.8 5.1 1112 15.9 St: 55 3. I o.o 2390 09 
10 20.7 7.0 1.). 9 1 711 2.b 3.0 179 10.8 s lib 3.2 o.o SBS 10 
11 22,o ~.B 111.2 176 l.ll 2 • .5 177 ll.9 s 43 11.7 o.o S2b5 II 
12 23.3 o.b 15.0 205 1.3 2.1 236 12.7 s 31 •19.8 o.o 5060 12 
13 B,il s.c b.& 2t.9 ,3.1! 3.6 no 10.2 w 31 ~n.b 4.0 74'? n 
I II 11 • I 5 • .) b,2 21H 1.~ 2.2 275 7.0 ill 113 -7.2 I. 2 1623 It! 
15 9,0 5.0 7,0 302 • 1 1.3 244 3.8 N 23 -1n.5 2.0 1640 15 
lb 10.11 11.8 7.6 005 1 • 1 2.2 339 8.9 N 23 ~ 13.6 2.4 21183 lb 
17 I II • q 5.1 9.8 13b 2.0 3.9 128 l4.b SSE Ill -7.b .4 3643 I 7 
18 10.5 4,9 7.7 279 1 • 0 2.0 235 10.2 w Ill -20.1 ':!.2 1858 lll 
19 11 • 9 5.4 ll.t. ~811 .o l.b 258 6.3 v. 29 ~22.8 I • o 2873 19 
20 1 0. 1 

''· 0 
7. 1 dO .s 1.6 257 7.0 ~I Sill 211 -21.9 .8 2690 20 

21 10,4 2,5 0. tt 167 1.11 2.3 172 8.9 s 27 ~Is ,II .8 24!S 21 
22 13.3 1.0 7.1 3q5 3,2 3,5 312 <1.5 NNV1 37 -12.2 o.o 453'.) 22 
23 16.0 ~ 1. 2 7. ,, 3q5 1.3 1.b 318 5.1 N 35 -b.6 o.o 5110 23 
24 lb,3 .5 6.4 3112 • 7 1.2 308 5.1 NN[ 3b ~t.o o.o 4130 211 
25 12.8 ~. 1 7.'1 3S9 3,!) :s.o 000 10.2 r• 44 -2.9 o.o 3838 25 
26 111.5 .9 7.7 353 I , 2 1.8 060 '>.7 NN1~ 411 •10.2 o.o 34b5 21> 
27 11,9 1 • ,, b.b 191 .b 1. 4 244 7.0 s 57 -8.4 3.6 192.2 27 
28 11.5 •1. 0 7,8 323 • 1 1.9 264 7.b NE. 49 -3.7 I ,II 2183 28 
29 ***** "'" .. *"' ***** 2 S8 1 • 7 2.11 255 7.b SSo"l 39 -9.6 o.o 1322 29 
30 **"** ***"'* ****" *** **** **** "'** **** MSG "* "'*"** **** *11-* 30 
31 *"""* ~**** ...... *** **** **** *** t<1<1tlt MSG ** **·*** *"'** *"* 3l 
MONTH 23.3 ~1.2 9 • .S 2b3 .3 2.4 142 15,9 s liS -b.7 3b,B 91529 

GUST VIL. AT ~lAX. GUST HHIUS 2 HlTI:.RVALS 10.6 
GllGT 1/LL. •if . ~A X, GUST MltiUS 1 INTERVAl . 12.7 
GUST VLL, AT :~AX. GUST PLUS 1 INTE.RVAL 10.8 
C.LJ::iT VEL. AT i<lAX, GUST PLUS 2 INTERVALS 10.8 

NUT£: RELAriVI:: HUI-l!Uln hEADINGS ARE:. UNI<ELIAHLE WHEN WIND SPEED ARE <l,O METERS PER SE.CONO. SUt:hi READINGS 
HAVE. f.IOT tH:.EN !1-ICLUli[ll liJ Tt1f DAILY OR MONTHLY MEAN FUR RELATIVE. HUMIDITY AND DEW POINT. 

*"'*1< Sf:[ GEI~l.RAL l;llTE~ AT H1E BACK OF T11E:. RtPORT **** 
rrl 
I 

-.1 I; 
\.1 



rn 
I 
co 
0 

. f_j, ._.·. 

RU1 CONSU. TAtH, INC. SUSITNA H10ROELECTRIC PROJECT 
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61 Sll...AR 
41 RADJATIOO 
21 I~WCH2l 

l50~~~~uu~uw~~~LLLL~~~~~~~~~~~~~~~~~~~----~ • 
120 

I~ClP. 90 
(l'fiii-P.I 

Ttlfl:RA Tl.K 
OC&.J POINT 

{ ltJj c l 

PeAK GUST 
lJUill SP££D 8 

111/5 I 4 

~ --~ - - - . 
l f. ~~r,~~~ I 1 J 

, I j\ I \ ,, I • I I I ,, ~··· • ' I V·ui,J'o... I .. ,,. ; : ' I r I 'I h ~ I , I I 
11 II ' I I 

'\) ·: \J V I! 't\; ,q ~~$ t~·~ t!~ ~· ~~, t 111l N~ \f 'vW~, v r ~~~ 
I If I \;l.\!,1 1i' I I ~f ' ' I 1 ~ JJ iiJ \ \J f1 i'i-1 
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~IUNTtiL Y SUHMAR Y hJk l!UlALl r'ILA THf:H S T A Tl UN 
DATA TAKt:N OUf<ING SEPTEtiHER l9d0 

DAY 

01 
02 
03 
04 
05 
Ob 
07 
08 
09 
10 
11 
12 
13 
14 
15 
lo 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2o 
27 
28 
29 
lO 
MONTH 

~lAX,

TUIP, 
DEli C 

***** 
***** 
""~"" 
***** 
***** 
I< I<*** 
***** 
*"**" 
**""'" 
""~"* 
12,6 
8,4 
4,5 
8.0 
9,o 
9,'::) 
9,3 

***** ...... 
**"'"'* 
··~·***** 
"""'"" ***** 
**"** 
**"*" 
····~ ***** 
***I<* 
**"** 

12,b 

'II~~. 

TI:J II-' • 
Dt.G C 

""""" **"*" 
"** kll 
**A*!t\ 
"***" 
•***" 
••••• 
•••** 
1<1<1<~· 

"'***I< 
.s 

"3,5 
,b 

.),tl 
o,S. 
2.9 

-2.6 
**"** 
*"**'I< 
"""** 
**"** 
""*I<* 
..,.. ... *** 
1<1<1<** 

"""'** 
~·*"* 

""'"""' ""'**"' 
"~**" 

**~** 
-3,'::) 

GUSl 
GUS f 
G<JST 
GUSl 

nt :.r, 
TI::Yif', 
L>fb C 

•••*• 
*"**"' 
ll~A1<11 

A*k.A* 

~<•••• 
**\Irk 
)\ •. ~ f;; * 
"**leA/( 

••••~< 

••••• 
o.t> 
~~. 4 
?.,b 
',,9 

iJ • I 
t;. 2 
3 • .3 

... *** 
***** 
***** 
... ,(" .. f/1; 

I<"~*·* 

**••• 
**""'* 
***"* 

·---··· 
*··~~ 
JlJTr"!it*J\ 

··~·· ...... 
'),(1 

R[S, 
v.wD 
-01 R. 
I) f.(; 

••• 
*"* 
**~ 

**• 
I<Jirl< 

"'** 
"'"* 
"""' **"' 
*** 
*** 
1S4 
1fl7 
17'=> 
.5S3 
llC13 
3S1 
*** 
* ** ••• 
••• 
*** 
*"* 
*** 
*** 
*** 
Jlrlol< 

• ~·* 

""'" 
*** 
Ot>3 

VEL, 
Vt.L, 
VLL. 
Vt.L, 

AT HAX, 
AT '1AX. 
AT >lAX. 
AT ~\Ail, 

RES, 
IHND 
SPl), 
1-1/S 

**** 
**** 
**** 
**""' 
**** 
*"'** 
**** 
**** 
**"* 
**** 
*"*"' 
**** 
**** 
**** 
**** 
**** 
**** 
*I<** 
**** 
**** 
**** 
**** 
*"'"* 
***" 
**** 
*"** 
*"** 
**"'* 
** .,,.. 
**"'* 
**** 

GUST rllfJUS 
CliST i•IIi'HJS 
GIJSl PLUS 
GIJST PLUS 

R&M CONSULTANTS, INC, 

SUSlTNA HYDROELECTRIC PROJECT 

AVG, 
WHJO 
SPD, 
14/S 

**** 
**** ,..., ... 
**"'* 
**** 
**** 
"'*** 
**** 
**** 
**** 
**** 
*"** 
**** 
*"*"' 
"'*"* 
***"* .. 
**** 
**** 
"'*** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 

~lAX • 
GUST 
DlR. 
DEG 

***;. 
*** 
*** 
***. 
*** 
*** 
*** 
*** 
• ** 
11* * 
*** 
*** 
**"' 
*"* 
*** 
*** *** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

2 ItHfRVALS 
1 INH:.RVAL 
I INTERVAL 
2 INTERVALS 

MAX, 
GUST 
SPD. 
HIS 

**** 
**** 
***"' 
**** 
**** 
**** 
***"' 
'~~*** 

**** 
"'*** 
**** 
***" 
**** 
**"'* 
*"** 
**** 
**** 
**** 
**** 
"'*** 
**1<" 
**** 
*""'* **** 
**** 
**** 
**** 
**I<·· 
**** 
**** 
**** 

**** 
"*"'* 
**** 
**** 

P'VAL MEAN 
OIR, RH 

MSG 
MSG 
t1SG 
MSG 
MSG 
MSG 
r.ISG 
MSG 
MSG 
~ISG 

ss~. 

SSE 
s 
s 
N 

NNt: 
NNI'i 
t-JIJE 
t1SG 
~-ISG 

~!SG 

MSG 
MSG 
~lSr, 

1'4SG 
HSG 
~1SG 

~1SG 

MSG 
~1S[, 

~ISG 

" 
"'" ** 
** 
** 
** 
** 
** 
** 
"'* 
** 
** 
** 
** 
** 
** 
"'* 
** 
** 
*·* 
** 
** 
** 
** 
** 
** 
"'"' ** 
** 
** 
** 
"'"' 

ME. AN 
UP 

DU; C 

****"' 
***** 
***** 
***** 
***** 
***** 
"'**** 
***** 
*"*** 
*"'*** 
*"'*~* 

***** .. ,. ... 
***** 
***** 
"**** 
. * *"'. * 
***** 
***** 
***** 
***~* 

***** 
**"~* 

***** 
***** 
****"' 
*I<*** 
***** 
"'**** 
***** 
***** 

PRECIP 
MM 

**** 
**** 
**** 
**** 
**** 
**** 
**** 
***"' 
*~** 

***"' 
o.o 
1.0 
5.2 
3.11 
5.6 
0,0 
o.o 
o.o 

1<Jirft1< 
.,. . .,.. 
"*** 
**1<1< 
**** ,...,. ... 
***1< 
1<1<** 

**** 
***1< 
**** 
*1<** 
15.2 

DAY'S 
SOLAR 
E.NE.RGY DAY 
WH/SQM 

*** 
*** 
""* *** ,...,.. . .,. .. 
*** 
**"' 
*"'* 
*** 

2937 
1448 

855 
578 
918 

2983 
2898 

196 .. .,. .. 
*1<* 
*** 
*** 
*** .,. .. , 
.,. ... . .,.. 
*** 
*** 
*1<* 
*** 

12 811 

01 
02 
0~ 
()II 

05 
Ob 
07 
08 
09 
10 
11 
12 
13 
I 4 
I~ 

16 
1 7 
18 
19 
20 
21 
22 
23 
211 
25 
2b 
27 
28 
29 
30 

NOTE: Rt:LATlVE HUll!!JllY Klldlllll;S r.PE UNhlliAHLt: WH!:.N WIND SPtFD ARE. <1.0 METEkS PER SECOND, SUCH REAO!NGS 
HAV!:: NOT l!LliJ Hll.l.UI,f.D Hlllit DAILY IJR t~UfJTHLV MEAN fOk kt.LAIIVf.. HU~IIDilV AND Dt.v. POINT. 

uu SEE (;£NEkAL NllTES tlf T1-1E bAct, OF Tttl REPOIH **** 
1"11 

I 
co 

\ 

I 
I 
I 
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fll. !I I • a I -1 II • I ltl.U 

PRECIP. 
Clfl/1-fil 

TEtf'£RA TIJRE 
OC~ POINT 
r OCG C I 

P£AK GUST 

J 1 l } 

·;l'!;::i'''/:.;.;,:*-!i·\~~~~~~t4'fil\~~wi~~W!;i~ .:·~.;~(k.,,)i\~~l~1f;v·;!~,~~~.~~'~··~i' ·\~~·~~i4•?N·~i1\;,:~:~~~~~%,~\~'~l\1i1iiV~·i:~~~~!,,\#i:t~~1*i~E'>i ~ii!l~!~;],<~.'t)f1.r .. :\~;~ .I(~ ,>4~~l~1 !fN¥i\{».~~i(i.Mi~ti1'<4i·.'·\Mf!:·t~l ~'t'·~11!~~~~~¥r:·. t 
l.IIJLIJIUIIIJIMQ!i.IIII.LUIUIMI~~~--·~··· . • .. 

R&.t1 CONSU.. TANT • INC. SUSITNA HYDROELECTRIC PROJECT 

r-.-.-.-.-.-~,-,-,-,-,-~~~~~-.-.-.-.-.-.-.-r-.-.~-.-.~-.-,-,se~ 

iQI 
£.0 SCLAR 
41 RADIATION 
20 r t&.VCH2 J 

150~----------------------~~~~~~~~----------------------------~ • 
120 
90 

--------------.,........-.--=· --------------------

-------.. -·-·-4-.. ---·-·-·---.. --....., .. ---~-·- ... -·-.. -·-·-·---~--- .. -~-·-·-· 
i ::: :-: f'.!~ 
I , •' a • • • • • - ~ : .;.: : : : ::: . 

::• : ~ .I ~ :1 : : ~ : : : 
~ .. • • ••• -·.. •,."1 ;tl4 I 1 I I I I 

:t~!~!''J·· ·.r L·,:::::::: 
:~:. :r ~~:::::::: 
• 'II ' I •• t I 1 1 I I : f I : ~: : ! : : : 

........................................................................................ : .. . ~~. ~~ .! .. t-::. ................................................................................................ . 
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ae 
68 R£LATIVE' ... H..ttlDITY 
2t r:o 
I 

16 UIND 
t44 DlR£CTlll'4 

r I£G) 

1 .. mm SP[[D s ~ 

,..,., 
I 

00 
N 

ltvSI 4 
~~~~~~~~~~~~~~~~~~~~~~~~~~~-L-L-L-L-L-L~ 
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DAY (F Tl£ IOlTH OCtW.-1 ~ATI-£R STATIC.. 

DATA STARTI It S£PTEI13£R , 19all 



R&M CONSULTANTS, INC. 

SUSITNA HYDROtLEClRIC PROJECT 

MONtHLY SUM~ARY fOR Ul~ALl nEATHEk STATIUN 
DATA TAKEN DURHlC. UCfUf-\f.k 1 1980 

DAY 

01 
02 
03 
011 
05 
Ob 
07 
08 
09 
IO 
II 
12 
13 
14 
15 
Ill 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
MONTH 

!•lAX • 
TE ~1P ~ 
()I:.G C 

****"" 
··~·· ***** 
***** 
***** 
***** 
***** 
***•* 
••••• 
***** 
***** 
···*"' 
***** 
***** 
**.** 
***** 

-.4 
3.b 
o.O 
3.5 
5.1 
11.2 
:s. 1 
8,9 
1.8 

• 1 
-4.8 

R07 
-2.2 
R3.7 
-7.9 

6.'1 

1·11 N • 
H. Hf' • 
ll~.G C 

***** ....... 
k**** 
* 1<1< I< 'It 

1<1<'1>.'<1< 

***** 
**'~<** 

**"~<** 

***** 
*I<"'** 
AI<~·· 

•••*• 
1<1<*** 
****I< 
***** 
***** 

R3,8 
-~.5 

-1.0 
R5.9 

-o • '' 
-1.9 
-s.o 
-5.3 
-7.1 
-l:l.7 

R 13 0 1 
•10.3 

RS.cl 
-14,4 
•21.0 
-21.0 

HEM! 
TEHP. 
Di:.G C 

*'A A AI( 

.,. .... 
411:1<1<1< 

*.**I< 
* *, ** 
***""* 
**'** 
**"** 
**•** 
***~* 

~**** 

***** 
**~*"" 
"'**** 
**'** 
****"' 
-2.1 

.:.5 
-1.2 
·.o 
.:.c'. 

-1.0 
!.II 

-2.7 
-<l.3 
-9.0 
-:,.~ 

-lj. (/ 

-9.(1 
Rl4.S 

-.5. 1 

f~ES. 

~HUD 

Dlk. 
[)f_(; 

**"' 
••• 
k ** 
• 1<. ... .,. 
*** 
*"'"" *** 
itA 'It 

·~· *** 
"'*"' 
,.. .. 
*lr* 
*** 
··~ *** 
171l 
141 
lb9 
18<1 
lbO 
0711 
150 
I ':i 1 
039 
003 
lo~ 

015 
Olll 
3111 
125 

RES. 
VlltiD 
SPD. 
MIS 

"'*** 
**** 
"'*"* 
**** 
**** 
***"' 
**** 
*""** 
**"'* 
***~ 

***"' 
1<1<1<1< 

~·*If 

**"'* 
**** 
**** 
**** 
***I< 
***~ 

**** 
***"' 
**II* 
**** 
**** 
**** 
***• 
**** 
*"'** 
**** 
**** 
**** 
**** 

AVG. 
~II NO 
SPD. 
t·11S 

**** 
**** 
"'"*** 
**** 
**** 
""'** 
*"** 
**** 
***11 
**** 
***"' 
**** 
**** 
**** 
**** 
***~ 

**** 
**"'* 
**"'* 
**** 
**"'* 
*"'"'* 
*"*"' 
**"'* 
**** 
*"'** 
"'*"'* 
**** 
"'*** 
*"'** 
**"'* 
**** 

~lAX • 
GUST 
DIR. 
Df.G 

*** 
*** 
""** 
**II 
*** 
*""* 
*"'* 
***'· 
*** 
*"'* 
*** 
*"'* 
*** 
"'** 
*** 
*** 
*** 
**"' 
""** 
'-** 
*** 
*** 
*"'* 
"'"'* 11** 
*** 
**"' 
**11 
*** 
*** 
*** 
*** 

MAX. 
GUST 
SPD. 
MIS 

""*** 
**** 
**** 
**** 
**** 
**** 
"'**"' 
*"'** 
**** 
**** 
**** 
*"'** 
**** 
**"'* 
**** 
***"' 
*'~<** 

*"'** 
**""'" 
**** 
**** 
**** 
**** 
"*** 
**** 
**** 
**** 
**** 
.,. * •·* 
**"'* 
**** 
***"' 

bUST VLL. AT ~AX. GUST NINUS 2 INTERVALS **** 
GUST Vi:l .• AT ··lAX. GUST ~IHJUS 1 INTERVAL uu 
Gusr VLL. AT ~AX. GUST PLUS 1 INTE~VAL **** 
GUST VI:.L. AT riAX. GUST PLUS 2 INH.:RVALS 1<U1t 

P'VAL MEAN 
DIR. RH 

MSG 
NSG 
MSG 
MSG 
MSG 
~1SG 

~1SG 

~1SG 

MSG 
~1SG 

"ISG 
MSG 
~'ISG 

MSG 
MSG 
MSG 
SSv; 
s 

SE 
5 
s 

SS~; 

N 

s 
s 
N 
rr 

SSE 
N 
tJ 

Nr-IW 
MSG 

X 

MEAN 
DP 

DEG C 

,.. .... ,.. 
***** 
*"'*** 
>I**** 
***fo:'lt 
***** 
*"'"'*"' 
**'~<** 

***** 
"'"'*** 
***** 
***** 
***** *"'*"'"' 
***** 
**"'** 
**I<** 
***** 
***** 
"*"'"'* 
*"'"'"'* 
***** 
***** 
'lt1t1<#;A 

***** 
****"' 
***** 
**"'*"' 
***** 
***** 
"'"'·* ** 
"'**** 

PRE.ClP 
MM 

**** 
**** 
**** 
"'*** 
"'"'** 
**** 
**** 
**** 
**** 
**** 
**"'* 
1<1t1<11 

**** 
"""'** 
**"'* 
"'**f> 
**** 
**** 
**'~<* 

*"'"'* 
**** 
**** 
**** 
""*** 
**** 
**** 
**** 
***~ 

***"' 
**** 
*""** 
** * ·• 

DAY'S 
SOLAR 
!:.NERGY 
WHISQM 

*'~<* 

*"'"' 
"'** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
**,* 
*'~<* 

*"'* 
1<>111 

*** 
1262 
1437 
1040 
117'> 
1255 
1251 
1023 
!q86 
1173 
1470 
1230 
998 
695 
828 

1352 
18795 

·v· 

DAY 

0 I 
02 
03 
Otl 
05 
Oil 
07 
08 
09 
I o 
1 t 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2':i 
2b 
27 
26 
29 
30 
31 

NOTE: RELATIVE. IJU11luiTY 1-lADliJGS Ahf. UNRE.LIABLE W~EN WIND SPFEO ARE <1.0 11ETEHS PER SECOND. SUCH READINGS 
~IAVI:. IWT U~.E11 li~CLL,l!t.D Ii-i TilL DAILY OR MUtlTHl.Y MEAN fOR RELATIVE HU~IIDlTY AND DEW POINT. 

uu SEE GlNERAL f·IOTES A I THE bACK OF TH!:. REPORT **** 
rn 
I 
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Rt.M C~SlL Tf:lNT, Jt..C. SuSlTt.A HYlJROCLECTRlC f'ROJECT 

r-.....--r-"'T'""-r--r--,---r---r-y---r-y--.--,;--"j.--r--r--r--y-.,.--,-..,--,-,--,-....,--,-___,..--,---,.-,--,~r--t U:tl 

Pf.•£CIP. 
ti11/UH 

TDH"AA Tlf<£ 
DlW POIIH 

f DfG C I 

P[AI< GUST 
UIND SP££D f$ 

(tvsl .o4 

------~------------------------------------------------------------

-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-:-·-·-·-l-·--..... ,-.·-··-o'l~·-.·..,..·,·,...,.-,. 
: : : =~ ~· l : : ;I\, l; l ~1 ~j. ·; , • a , •S • a 11 • f; • !:iJ• • 
t : t t'! • ..... : f :. s I ~. ,,.,: e • 
~I • I . .• • • ..... • • Ill ,, ..... • '" "• • 

"i ·... • -·· '" • ··;•• ..... ""'• • .. ,..... • ;~"t··· .• .. ~~.~:. ... ~ ... . d~!·• .•. :~ ..... t:.~ . . . , .~. ........... ·-.s·'·ro;· .... ··~····~··-- ~.I. 
-·-..4~! , ~ ;• ... • ;: •.. ~··• •••• ~··~ •• r !•-:~: ..... : 

, , It " f! •••• , •• ~ .. ~~~ ···~.. ~~~ : ~~ .. tr•: ' I 

" • • .. •• -~ fJ. ;;···· ~-·· •••• , 1 • ; • ' ··: :: " t:t ~~: : 5 : :: •• : . . : .............................................................................................. J .. 1~ .. :: ... : .. .'.L:t ... ..t:' .... f ~ .... 
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5 11 15 25 

MY CT Tt£ tOlTH OCtal l.£ATt£R STATIOII 

DATA START a It OCTOO£R 19&1 

a a 
611 SOL.tiR 
<tl RtilllATitl'4 
21 ( ttJICH2 l 

• 

RELATIVE 
KJ1JDITY 

on 

IJIND 
1~4 DIR£CTI~ 

12 fOCGl 

• 



R&M CONSULTA~TS, INC, 

SUSITNA HYDROELECTRIC PROJECT 

MONTHLY SU~H~AKY ~Ot\ l>E.fiAl.l IJt.AHIE.R STATIUI~ 

DATA TAI\t:rJ DlJRl!l(; IW\iEHfH.R , 1960 

DAY 

01 
02 
03 
011 
05 
Ob 
07 
08 
09 
1 0 
1 1 
12 
13 
14 
15 
1b 
1 7 
18 
19 
20 
21 
22 
23 
24 
25 
2b 
27 
28 
29 
30 
~1UIHtl 

NAX, • 
T£,'1P, 
DEG C 

•8,11 
-o.o 
-3.2 

• 1 
1 • 1-j 

-5,3 
-3,2 
-8.1 

·1 3. 1 
-S.ll 
·II, 8 
-.s.':i 
-.6 

-7.1 
-7.5 
-3.3 
-lj. 8 
-5.7 

1 • 0 
-3,8 
-7.3 
•1 .2 

1.5 
3.~ 

,b 
-.o 

-5.0 
-7.'1 

-1 0. 1 
-19,0 

3.':) 

~11"'. 
TErlP. 
D~.li C 

-23.0 
-1<1.2 
-1 1 • 0 
-10,3 
-1 0. 1 

-tJ.8 
-d.to 

-19.1 
•(! 3. 5 
•1tl.3 
-1o.u 
-19.11 
-12.2 
-15.1 
-I.). tl 
-10,9 
·<J.~ 

-1<1.3 
-o,9 

-12.<1 
-t:l,tl 
-tl,b 

•11 ,lj 
-3.() 
_,,, 7 
-7,o 
-B,9 

•10,5 
•211, 7 
-27.8 
-n.a 

r-l[fl,'r 
TLI• P. 
ll[G C 

-15.7 
- 1 0. 1 

-7.1 
-':). 1 
•II, tj 

-b.1 
-':),9 

•13,b 
-18.3 
-13.4 
-10,!! 
-1 J • ':.J 
-b.~ 

-11.1 
-10,t) 
-7.1 
-7.<!. 

-10,C 
-3.9 
-<l.l 

-I (j • '::> 

•II, 9 
-lj. 9 . ~~ 
-2.0 
-4.1 
-o,9 
-9.2 

-1 7. lj 
-23 ,II 
-9,0 

RES. 
>dtJO 
.D!R • 
[)[!; 

Oi!1 
0 1)!1 
352 
1>.0.3 
~~29 

3<15 
0 (J ., 

014 
OOb 
ltll 
1 b 1 
151 
167 
Otd 
020 
14o 
1£"13 
191 
1 71 
176 
1'18 
193 
17o 
1tJ2 
15/:i 
359 
001) 
0 11 
0 IJ 1 
006 
O'ICJ 

RES. 
iHN!J 
SPD, 
~liS 

"""""'"" 
""~"""" 
it A itA 

itl<itit 

"""""""" 
**~<* 

***"" 
""**"" 
"*** 
tll-1t1< 

""*** 
""*"""" 
"*** 
""*""* 
***" 
**If~ 

···~*""** 
""** 
""** 
*"** 
***"" 
***" 
"'"""'* 
"""""* **If* 
""*""* 
""*** 
""** 
**""" 
""*** 

AVG, 
WIND 
SPO, 
MIS 

*"** 
*""** .,.,,. 
ltlifit< 

*""*"" 
""""* 
""*** 
**** 
I<*** 
"'*"""" 
**** 
lt·Jiltlt 

"""** 
**""* 
**** 
* t11('1t-

**** 
*""** 
***"" 
**** 
**** 
*""** 
""**"" 
**•* 
*"!<" 
"""** 
~"""""" 
**"""" 
*"** 
*""""" ***"" 

~1AX, 

GUST 
DIR. 
DEG 

* **; . 
**"" 
"** 
*""*· 
""** 
""** 
"'""* 
*** 
*** 
*** 
"*"" 
*"'* 
*** 
111ft! 

*** 
***-
"""* 
*** 
*** 
"""'"" 
t<1clf 

"** 
""** 
"** 
~** 

*** 
•It** 

*""" *"'* 
""*"" 
""*"" 

MAX. 
GlJ5T 
SPO. 
MIS 

""""** 
**"'* 
**** 
**** 
""** 
**"'* 
**** 
*""** 
**** 
**""' 
*""* 
**** ,,,,. 
""**"" 
""*** 
*"'** 
***"" 
""*** 
tt"l<t<lt 

"'*** 
**** 
**** 
**"* 
""""** 
""*** 
***"" 
***"" 
*"'*"" 
**"'* 
**** 
**~* 

r,lJST VLL, AT i•IAX. GUST tllr!US 2 INTERVALS *"'"* 
l>UST VEL. AT ~lAX, (;LIST i•I!IIUS 1 INTERVAL *"""'* 
LUST VEL, AT HAX, GUST PLUS 1 INTERVAL **** 
l>LlST \ill. AT dAX, GtJST PLIJS 2 INTERVALS *""""* 

P'VAL MEAN 
DlR, RH 

N 
N 
tJ 

SS~i 

IJI'JW 
Nfli'l 

I~ 

NtJE 
N 
s 

ssr. 
s 
s 

ENE 
tmw 
s 
s 
s 
s 
s 
s 
s 
s 

SSE 
St. 

N 
ill 
N 

NNE 
N 

~1SG 

X 

** 
I< I< 
""* 
"'* 
** 
""" ** 
** .,... 
** 
*"" 
"* 
"'* 
*"' 
"'"" 
*"" ** 
"""" 
"'* ** 
** 
** 
** 
*"" 
"" ** 
** 
** 
*" ** 
"'* 

MEAN 
DP 

DEG C 

**""** 
**""** 
***** 
***** 
***""* 
***** 
***"* 
***** 
****"" 
**""** 
"""""** 
***** 
***** 
""**** 
"""*** 
***** 
*"'"'"""' 
"**#'* 
***** 
""*""** 
*11•11 ** 
***** 
***** 
"""'*"'* 
***"'* 
***** 
**"** 
""** •. , 
***** 
"'**** 
"""'* ""* 

PRECIP 
MM 

**** ..... , 
***I< 
""**"' 
**** 
""**"" 
**** 
**** 
**** 
**** 
**~* 

**** 
**** 
**** 
,..., ** 
**** 
"*** 
**** 
**** 
~·** 

***"" 
**** 
**** 
***I< 
**** 
**""" .. ,~ 
*>I** 
**** 
**** 
**** 

DAY'S 
SOLAR 
ENERGY 
WHIS(-lM 

132b 
763 
5.30 
bJS 
590 
47'1\ 
b28 
709 

1129 
578 
b32 
b30 
b11 
1.188 
475 
952 
563 
I~SB 

518 
blt 
1.1 7>0 
395 
1.17'5 
38'0 
38'5 
Ho 
358 
40.3 
526 
b63' 

17811:1 
.·; t., 

DAY 

01 
02 
03 
oti 
05 
Ob 
07 
08 
09 
10 
II 
12 
13 
11.1 
15 
1b 
1 7 
18 
19 
20 
21 
22 
23 
21.1 
25 
2b 
27 
28 
29 
30 

NOTE: R[LATIVE. riUdlt>IIY ~t.AUlrr6S Af.i[ lJNHlliABLE ~lHE.N WIND SPEt.D ARE <1.0 lifTERS PER St.COND. SUCH Rt.ADINGS 
HAVE i>OT llf:UJ ltiCL.Ullt.[J lN THt. DAlLY GR I•IOIJTHLY MEAN FOH REt.ATIVt HUI•l!DITY ANO DE:.r• POINTot.l 

**""* SEE &f.NEKAL I'JUTE:i f.. T rt1E bf,CJ-., UF THE REPORT ""*"* 
fT1 
I 
co 
t• 
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I 
I 
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rn 
I 

(X) 
0'> 

1 -~ 

ffif"CtP. 

·~· 

I~ -tfl.""RA 1 ~ 

OCLJ POitH 
I OCG C l 

P£AIC GUST 

LJIND SPElD 
lt11S l 

J 
((, ~I 

- J 

Rt.H CO'JSU... TAN T • It£. SUSlTNA HtURQCL(CTRl: PRCJ(CT 

r--r-..-,-~--r--r-,--~-r--.-.-~--r--r~--~-r~.-.-~--r--r-,~~-r~r-.-~--r--r-.r-~~lQ~ 

5 11 15 

M't CF n£ tOlTH DOR.I ~AT~R STATU»~ 

MTA STMT a 11 tflVEJ1£R , 

u 
60 SCLAA 
-40 RADIATIOI·· 
20 (KJ/CH2) 

• 

RELATJIJ£ 
KJ11DITY 

(:(1 

UIND 
1 .. 4 DIRECTI~ 
72. r OCG) 

• 



NONTHL¥ SUM~ARY f0R DENALI W~ATHlR STATlUN 
DATA TAI<.f.l~ OURIIIG OECU1hfR 1 19tl0 

DAY 
HAX. 
Tf)lf': 
lllG C 

Mirl. 
Tt:HP. 
Dt.G C 

~1[ 1\ ll 
TEl if'. 
l"•t.G C 

Rt.s. 
l'df'lll 
DIR. 
c-u; 

RES, 
~J!NO 

SPD. 
'\IS 

AVG. 
VI HID 
SPD. 
1~/S 

R&M CONSULTANTS, INC. 

SUSITNA HYIJRUELE.CTRIC PROJECT 

MAX. 
GUST 
DIH. 
DEG 

MAX. 
GUST P'VAL ME.AN 
SPD. OlR. RH 
~~/S '-

ME:. liN 
DP 

DEG C 
PRECIP 

MM 

DAY ''5 
SOLAR 
ENERGY DAY 
WH/SQM 

------~-------------------·----~·----------·-·------------·---~-----~---------~~---------------------01 
02 
03 
\)Lj 

05 
Ob 
07 
Oil 
09 
10 
11 
12 
13 
Ill 
15 
lb 
17 
16 
19 
20 
21 
22 
23 
2LI 
25 
2b 
27 
2tl 
29 
30 
31 
~10NTtl 

-zo.s 
•19,11 
·l!l.o 
·19.0 
-1 7. 3 
-15.3 
•2b.l 
-24 • .5 
-21,0 
-21.2 
-25.3 
-.B.b 
-24.3 
·22.7 
·2c.3 
-30.b 
·3ll.4 
·32.9 
-31 .'1 
·30,5 
-2b.1 
·27.1 
·2b.1 
·23.b 
-27 .o 
-29.0 
-31.3 
-so • .s 
·16,0 

-.tl 
5.7 
S,7 

•2llo5 
-27.9 
•2o.ll 
_,~~:,. s 
•2o,4 
-:so.~ 

•35.1 
-3':>,4 
• ~I.> .11 
-.37.5 
-37,4 
- ~ ':1, 1 
• 5u. 3 
-29.ll 
-37.4 
-4 3. 1 
-•1.5,3 
•ill. 9 
_,, 0. 9 

·36,4 
·31l.7 
·35.7 
-.5 II • I 
·3•1 • .3 
•3o.2 
- 31J. 7 
•)9.3 
·39,0 
-110.3 
-19.7 

-.tl 
•II.). 3 

GIJS T 
GliSI 
GUST 
GUST 

-23.':> 
-2.) .. '7 
-i~2.~ 

-a.s 
-21.9 
-c2.9 
-30. b 
-24.4 
-.>I • 7 
-29./j 
- ..11 • ,, 
•}(,,.) 

•.)0.3 
~~(,. 3 
-31.'1 
-5h,d 
-36,4 
- j 7. ,, 
·5c,2 
•.)4.~ 

-32 ·'' 
M..l1.4 
-..10.1 
-29,0 
-..11.o 
-.B.ti 
-3~.3 

-)II, 1 
-29.2 
- J 0. 3 

2.4 
-2d.d 

o.B 
0113 
217 
1~.>3 

u!O 
01)1 
.5C7 
..14/ 
191 
347 
33(1 
21d 
3SO 
3t>O 
Y>il 
311d 
1..12 
1113 
155 
1 id 
lcb 
237 
1 /) ,, 

.3~9 

0()0 
13{1 
0 14 
Ot>9 
017 
132 
Uo 
0110 

""*** 
**** 
"'*** 
"'*""* 
"'*** 
"*** 
**#r.* 
**** 
"'*"'* 
**** 
**** 
**** 

~··· **** 
"*** 
**** 
*•** 
**** 
**"~<* 

**** 
**** 
**** 
**** 
**** 
**** 
*"** 
**** 
**** 
**** 
***"' 
**** 
**** 

Vt.L, 
vu .. 
VLL. 
VEL. 

~; T "lAX, GUST 1'1HIUS 
AT ;·lAX. (,IJST ~lliiUS 

~f MAX. GUST PLUS 
AT MAX, LUST PLUS 

**** 
**** 
*lr** 
**** 
*"'** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
lr*** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
*"'** 
lr*"'* 
**"'* 
**** 
**** 
**** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
lr*l< 
*** 
*** 
"'** 
"'** 
*** 
"** 
*** 
*** 
*** 
*** 
*"'* 
*I<* 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
**I< 
.~~.. 

"** 

2 INTERVALS 
1 INTERVAL 
I IIHEkVAL 
2 INTERVALS 

**** 
**** 
**-~<* 

**** 
**** 
****" 

. * ** * 
**** 
**** 
* *** 
***" 
**** 
**** 
***• 
"'*** 
**** 
**** 
**** 
**** 
f<*** 
"'*** 
*f<** 
**** 
**** 
"'**" 
**** 
**** 
**** 
**i<* 
**** 
***" 
**** 

*"'** 
**"'* 
*"'** 
**** 

1"-1 

N 
s 
s 
s 
N 
N 
N 

SSt1 
N 
N 
s 
N 
N 
II 

NNv. 
5 
N 

SSf 
s 
s 
s 
s 
1\l 
N 
s 
N 
II 
I~ 

SE 
SE 
MS(, 

***** 
*"'*** 
***** 
***** 
••••• 
**"** 
***"* 
-id *** 
***** 
***** 
***** 
*•*•* 
***** 
••••• 
***** 
***** 
•**** 
***** 
***** 
***** ...... 
**"** 
**"'"* 
***** 
***•* 
***"* 
***** 
***""* 
*"'*"* 
***** 
***-*lr 
***** 

**** 
**** 
**** 
**** 
**** 
**** 
**** 
lr*** 

···~ ~**"' 

**"'* 
"'*"'* 
**** 
**** 
**** 
***"' 
**** 
"*** 
**** 
**** 
*"'** 
***11: 
**** 
*"'** 
**** 
**** 
•••• 
***"' 
**** 
**** 
"'*"'* 
"'*** 

'liB 
~7S 

')2,0 
490 
488 
S3B 
571 
605 
593 
SbS 
1128 
530 
273 
310 
IHH 
380 
1125 
420 
410 
41,Q 
428 
440 
450 
1153 
tiLlS. 
1158 
lj53 
438 
310 
275 
:B3 

13929 

01 
02 
03 
04' 
0~ 

Ob 
07 
0~ 

09 
10 
11 
12 
13 
14 
15 
lb 
1 7 
18 
19 
20 
21 
22 
23 
2<1 
2~ 

2b 
27 
28 
29 
30 
31 

NOTE; RELATlV[ tlliHIDITY 1-~ADii:GS Aid:. UNRELl1\HLE I'IH[~I 1/IIND SP£T[l ARE <1.0 ~1ETERS PER SECOND. SUCH READINGS 
HAVE fiOT 5[LiJ liiC:Ll;[![l) IN TH£ DAILY or~ 110NTHLY MEAN FUf.: RELATIVE HU~I!DITY AND DEW f'OlNT. 

~~** SEE GENERAL ~UTES AT THE HIICK OF THt Ht:PORT **** 
fTl 
I 
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co co 

1 l 

PflECIP. 
I tt1fl-R I 

-- J 

T [l'f'fRA TURE 
OCI.l POitiT 

I ll.:G C l 

PC~ Cii.JST 
WIND SP£(0 

IIVSI 

l ) 

. ,:, 

RLH Ca-6U. TANT. It.C • . SUSITNA h10RD£LCCT~1C PROJECT 
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.. 
•· 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 I I f 

'5 tl 15 21 25 Ja 

DA'f lJ7" Tl-£ 10-JTH OCtW.I I.EATI-£R STATION 

DATA START: It I£C[If£R • 1981 

i0 
sz sa.AR 
-4" AADlATID'.l 
20 (~OQ} 

I 

RE:L~Tf\1[ 

H.J1IDITY 
no 

16 &.liND 
144 DIRECTUJ4 
72 ( IJ::G) 

• 



MONTHLY SU14:·1AR¥ FuR ()Er,All oJE.ATHtR STATlOI~ 

DATA TAKEN DUIIHJG JAhUAil¥ , 19bl 

DAY 
MI\X, . 
TEHP, 
DE.G C 

'11 tJ. 
TU1t>, 
O[u c 

l•'il!lll 
1 UiP, 
l;f..(; c 

HE5. 
V1 I 1'. ll 
I.Jifi, 
l;f..G 

RES, 
~~ IriD 
Sf'[), 
~t/S 

AVG, 
~HID 

SPU, 
~·1/S 

R&M CONSULTIIN.TS, INC, 

SUSITNA HYDkOELECTRJC PROJECT 

MAX. 
GUST 
DIR, 
Of.G 

MAX. 
GUST 
SPO, 
MIS 

P'VAL MEAN 
llJR. RH 

X 

MEAN 
DP 

DEG C 
PREClP 

M~1 

DA y'•'s 
SOL.A'R 
E:.NER'r;y 'DAY 
WH/S'QM 

------------~-----------~---------"·---~--------~---------~~----"~------------"·--------------~------01 
02 
03 
011 
OS 
Ob 
07 
08 
09 
10 
11 
12 
13 
14 
IS 
1b 
1 7 
18 
19 
20 
21 
22 
23 
24 
25 
2u 
27 
28 
2'1 
30 
31 
NOrHtt 

b,7 
2,tl 

-I 1 • 7 
-b,2 
-9,3 
-s. 1 
5.~ 

-2,5 
-3,(;. 
-.8 

-2.5 
-1,u 
-1 .o 

b,2 
5,0 
1.9 
3,0 
5. 1 
-. 1 

•3,tJ 
-9,1 
-2.3 

3,2 
o.5 
b,5 

-2,b 
-b,1 

-111,3 
• 1 

2,9 
2,o 
b. 7 

.5 
-111,7 
-1'?,d 
-12,2 
-14.3 
-17,3 
•o,2 

-1£l,(J 
-t3.'1 
-1 1 • 1 
•9,2 

-11.2 
-15.3 
-5,b 
-2.2 
-7.8 
-4.8 
•o,1 
-a,7 

•1;J,8 
-13.2 
-12,£1 
-5,7 
-2.U 
-3,1J 
-3,1 

-1o,tl 
-20.2 
-14,tl 
-3.4 
-4,9 

-20.2 

GUS I 
l>IJST 
bUST 
GUST 

s.t. 
-t:·. ft 

-15.o 
-9.C. 

-111.3 
-11 • 2 

-.3 
-u.b 
-o.ll 
-5,9 
-~.9 

-t .• .:J 
-il,£1 

.3 
1 • lj 

-:~.o 

•,9 
-.5 

-.3,4 
-<). 3 

-11 • 2 
-7.4 
-1 • 3 

1 • d 
1.5 

-5.£1 
-11 • ~ 
-1 '. 3 
-7,3 
-.3 

-l • 1 
-5.5 

Vl:.l., Al 
vt.L. AT 
'v [L, AT 
VtL. r,T 

153 
15:> 
dfl 
145 
3115 
1 b I 
!Btl 
1'15 
I 71 
172 
1 7o 
1o7 
185 
174 
}lj t> 

1 tl 1 
15£1 
1'17 
143 
183 
3';>8 
203 
1~7 

152 
lt>7 
17':> 
l lj2 

l.'l 0 
1b3 
158 
1':.0 
lbtl 

~Ax. 

~AX. 

MAX, 
MAX, 

"'*** 
·~·· **** 
"'"'"'" *"'** 
**"'* 
**** 
**** 
**** 
**** 
**-· 
**** 
~*** 

***" 
**** 
**** 
*"'** 
**** 
**** 
***"' 
**** 
*"'*" 
**~* 

**"'* 
**"'* 
**** 
**** 
**** 
**** 
**"* 
**** 
**** 

i<A** 
**** 
**** 
**** 
*"'** 
*"'"* 
**** 
**** 
"'*** 
**** 
**'~~* 

**** 
*"'** 
**** 
**** 
** •·!it-
**** 
**** 
1<·J<1<1< 

**** 
**** 
**** 
**** 
**"'* 
***"' 
**** 
"'"'** 
***lr 
*"'*"' 
**** 
"'*"'* 
**** 

**"' 
**"' 
*"'* 
***· 
*** 
"'** 
*** 
"'** ..... .... 
*** 
*** 
.,. ... .. 
.,. ... . 
.,. ** 

. ·~· * * 
*** 
*** 
*** 
*** 
*** 
*** 
*"'* 
*** 
"*"' *** 
lr** 
*** 
••• 
*** 
"'** 
*** 

GUST 
Gil& T 
l.IJS T 
GUST 

~!NUS 2 
NINUS I 
PLUS 
PLUS 

INTERVALS 
INTtRVAL 

1 INTERVAL 
2 INTERVALS 

... .,. 
**** 
**** 

~··· *"'** 
**** 
•«** 
**"'* 
**** 
"*** 
""** 
**** 
* lr** 
**** 
**** 
**** 
"'*** 
**** 
**** 
**** 
"'*** 
**** 
**** 
"'*** 
**** 
*'~~** 

**lr* 
**** 
* lr• * 
**** 
**** 
**** 

**** 
**** 
"'*** 
*"'It* 

s~ 

SSI:. 
SSf• 
SSE 

~~ 

s 
s 
s 
s 
s 
s 
s 
s 

SE 
SE 
S5E 
s 

SE 
Sl:. 
s 
~J 

SSI\ 
Sl 
SSE 
s 
s 
s 
s 

Sl:. 
SE 
SSE 
115[; 

** ... 
"'* 
~~ 

"'"' .. ., 
** .,. .. 
*"' .. ., 
*"' 
"'* •• 
"'* 
** 
"'* 
*"' 
** .. ., 
"'* 
"'"' . ., 
"'* 1<1< 

** 
*"' 
*"' 
"* 
** 
** 
"'* 
** 

***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
"'**"'* ...... 
*"'*** 
***** 
***** 
***** 
*"'*** 
·****"' 
***** 
***** 
***** 
***"'* ,.,. ...... 
***** 
***** 
***** 
***** 
***** ...... 
***** 
***** 
***** 
***** 

**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
"'*** 
**"'" 
**"* 
**** 
**** 
**** 
***"' 
**** .. .... ..... 
**** 
**lr* 
**** 
•••• 
"'"'*"' **"'* 
**** 
"'*** 
***"' 

.sto 
48~ 
llb8 
318 
315 
395 
353 
5~5 

ll38 
5~~ 
343 
42'3 
351\ 
353 
37$ 
ll9'7 
43~ 

380 
3~~ 
ll/.10 
40~ 
43~ 

415 
443 
blft 
500 
b30 

~g. 
58~ 
8b';i 

14260 

0 I 
02 
Ol 
0£1 
05 
0(;. 

0"1 
08 
09 
10 
11 
12 
13 
14 
15 
1b 
1 7 
I 8 
lq 
20 
21 
22 
23 
24 
25 
2b 
27 
28 
29 
30 
31 

NOH.; RELATIVE IIU:HuiH htAl\ltiGS AhE U~IRt.:.LlAI:ILE V>~HfN WIND SPEED ARE <1.0 I~ETERS PER SECOND. SUCH READINGS 
t1AVE l~OT dLE.IJ IriC.LlliJ[D lij Htl DAILY OH MONTHLY 1·1EIIN FOk RELAflVI HlJ~IlDITY AtJD Ul:.~i POINT. 

Hu SEE. GEt~ERIIL iHJTf:S AT lHE. bACK OF THE I<EPUHT **** 
rTl 
I 

0"' 
1.! 



rrl 
I 

U) 

0 

---- J -. 
'';i 

Ra.H CONSU... T A/'-1 T • li.JC , · SUSlTNA HYDROEL£CTRIC PROJ£CT 

r-~-.-r~~~r-~,--r~~--r-~.--.-r~~~r-~,--r~-,-,r-.-.--.-.-.~--~1e~ 

i0 
60 SCl.AR 
"'0 RADIATION 

150~_.~~----~~~~~~~~~~~k~~~~--~~~.~.~-~A-4-4-~~~~~~~~ 

120 

20 ' tt.VC~ia ) 
I 

~CiP. 90 
l"fl/~1 

J(l'f'£RATU<( 

[l[I.J POINT 
I Ii£G C I 

P(At:: GJST 
WIND SP([D K 

IH/S) 4 

--------------------------------------------------~~---------------

----I·----~---------~-------------. --·r·---- ...... -------:------.. --------.. ~ .:~ -.:: : i. ! : .. :·~;;~· ~.- ~~: 
• • ., ' •• • • 4 j• .. . .. ' I . ., • • I ,. ' .. ., • ' ••• • 
t ao 1 t 111 1 11 1 , • • to. ,: • I t ,, ... ~ "' ., 1 ' 

I ::: : ::; ' : : : t t :: :t: : : : : : ~:: :: J~. ;:J : :~ !: 
• ~:::• •: •!• 1 • i: _., .... '",,I. ~ :•. Jl ''··· •1 , , .~ = •w : I -·:!.~u -~·· i., I ,.1,:• -~I • I • JH .~!~:::~ ·~; ~ :: ··~ ~A·\;;::-s;~·~\ t.:~~~~·1~:d:.,; .. :~.~ .. oli\ :i~o•Jr~~}t·-~ ~~=;. \ .. ..-.. ;,!,f.~·V~·\.~i\:f~ ::. .. ,;11J; 
~~ .. !\$ •, ... ft ~t41' ~ 1,. ~~ -.~. I ·:,·· ._..,-. Ill• ·~· ..... ~~·· ......... : .... • ::.. • ~ ~~~ .. ~ •' ' ~··' 

e ~~ ·~· .... :: : .. :· t' ·:: ::· ~~: •• :: ' ::l· :1:): : :; ~· '.•l r· : r r·it ,. 3"• C:r ! e ·t: ~. t~ ,l. • • . ' ' "I"' • • ,. ' f I • '§ 

• •• •• .... ~:.:'. ••••. ~0!1 ••!••••w• •••• •!•! •• •• • •• .!:i ... -,. • ~.:~ """ ~ ~:,.!." •" .... "• 11' • -~ ;,.,. "' •• ! .. w .. t. J ... -~~--• "" ••• ol ••• • ~ .......... "* •• 1!.! .. .,. .. •• ••• ••• •• "" 

·~~~~L-L-~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

5 11 t5 

DA'f CT Tl£ tOHH OCt"- I ILATt£R STAT ICJ4 

DATA STMT I 11 JUUARY 1911 

RElATIVE 
1-UtiDIT'f 

I~ I 

16 1-JlND 
144 DIR£CTIC»4 
72 IOCGI 
I 



~IONTHLY SUHMARY FUk llEfiALl ,JEAHII::k STAT!Ur.J 
DATA TAKLN DUHliJG FEUtWAI Y , !'~ill 

DAY 
MAX, 
TE~1P: 
DEG C 

Hlfl. 
H. l-IP • 
OI:.G C 

Hf/\iJ 
TEI·IP. 
Dt:r; c 

RES, 
IIH·D 
Dlk. 
DE!> 

RES, 
WliJD 
SPD, 
f'I/S 

AVG, 
~"•I NO 
SPD. 
M/5 

R&~l CONSLILTMITS, INC, 

SUSlTNA HYDROELECTRIC PROJECT 

MAX, 
GUST 
LHR. 
DI:.G 

~lAX. 

GUST P'VAL MEAN 
SPD, DlR. RH 
M/S :<; 

MEAN 
DP 

DEG C 
PRE.CIP 

l-IM 

DAYC.S 
SOLAH 
ENE.R~Y DAY 
WHIS.\'M 

-----·--·-----~----~--------·~------------"~--~-~~--------~--"---~-----------------~~-----~------·-~-
01 
02 
03 
011 
05 
Ob 
07 
06 
09 
10 
11 
12 
13 
Ill 
15 
lb 
17 
16 
19 
20 
21 
22 
23 
211 
25 
2b 
27 
26 
MONTH 

3.7 
4,0 

,2 
• 1 

~ 1 • 1 
.2 

-3.b 
-3.4 
~3.8 

-,tl 
-'-1.0 

•1.S.tl 
-14.5 
-1B.4 
-?.2. 5 
~~1.1 

~21. 1 
•19,9 
~13. 2 
-1.8 
-4.3 
~b.!'~ 

•b,9 
-1. b 

2,2 
~3.3 

-2,b 
1,0 
4,0 

-4.1 
-u. 1 

.. j.o 
•o,S 
-7.v 
-ij,() 

-11.0 
-],b 
-o,ll 
-9,2 

-1ll,t> 
-22,2 
-2o.b 
-c!~. 1 
-33,9 
-2o. 1 
-2'1.~ 

~c!'l,2 

-2.S,tl 
-22.2 
-8,9 

-H.2 
-15.1 
-1o,2 

-7.11 
-9.2 
-9.4 

-11.8 
-12,7 

-.2 
-.Si.J,3 
-l. 7 
-~.2 
_,,_ l 

-1.9 
-7.7 
-5.';, 
-'J,l 
-5,0 

•11 • !l 
-liJ. 0 
-it). 5 
-21.8 
-c,i. 2 
•c!.S, b 
-25.3 
•c!IJ, (> 

-111.3 
-12.0 

-t>.b 
-j[l,4 

•11. 0 
-'-\. q 
-2.b 
-I>, 3 
•u.O 
-S.ll 

·II. 8 

1">'-1 
146 
l5b 
11:!2 
192 
I 91 
331 
3.Sb 
lo2 
012 
359 
1211 
(1011 
010 
.Sill 
S50 
352 
.S59 
.)142 

015 
152 
1Q5 
350 
117 
1 7 /j 
?.25 
1133 
lbiJ 
154 

*~"* 
o,4 
11,5 

• 7 
1. 3 

' 1 .l.l 
.3 
• 1 
,9 

2.2 
2.9 

• 7 
·. 3. 1 
4.h 

,II 
1 • 0 
1.2 
1.2 
.5 
.2 

3.1 
.7 
.4 

3,6 
2.b 

.3 
3. l 
2.9 
.s 

""'** 
6,7 
5.1 
1.5 
.l • 7 
2.4 

.a 

.5 
1 • 7 
2.6 
3,o 
2.7 
3 ·'l 
4,6 

.9 
1.2 
1.6 
1.5 
l • 7 
1 • b 

3,9 
1.9 
1.2 
4.0 
3,2 
2.11 
3,b 
II, 3 
2.6 

••• 
136 
lb2 
!Ill 
201 
209 
201 
133 
182 
(103 
347 
173 
003 
000 
230 
001 
346 
019 
185 
137 
171 
184 
001 
138 
170 
187 
187 
132 
132 

GU:>l VtL. AT r·IAX. GIIST ~HrJUS 2 INTERVALS 
GU~f VI L, Al ilfll .• GU:lT Hli1US 1 lNH.RVAL 
GIJ5T 1/lL. Al :·1AX, GUST PLIJS 1 INTERVAL 
GUS! VtL. AT MAX. GUST PLUS 2 INTERVALS 

**** 
!3. 3 
14.6 
7.b 
8.9 

l 0. 8 
.S.B 
l.q 
7.0 
q,.5 

10.2 
9.5 
8,9 
8.3 
3.8 
3.8 
~.1 

5.7 
0.3 

17.8 
14.6 
!l,9 
3,8 

lb.':> 
lb.5 
B.3 
9,') 

22.2 
22.2 

IS,q 
l 7. 1 
21.0 
l7.ll 

SE 
Sr. 
SE 
ssw 
SSI'I 
ssv. 

N 
SSVJ 
s 
N 
I~ 

N 
N 

N 
N 
N 

~· N 
N 
N 
s 
s 
I'J 
s 

SSE. 
N 
s 

SE 
N 

"'" ':J7 
70 
75 
1:12 
80 
l\3 
.\\') 

RS 
75 
bb 
70 
611 
514 
bl 
b7 
65 
b7 
72 
73 
70 
b5 
7'4 
7b 
67 
1:10 
811 
b7 
72 

··~·· -9.b 
-6.7 
-6.ll 
-5.8 
-4.4 

•10.8 
*"**" 
-6.9 
-'1.4 

-lb.9 
-21. b 
-25.7 
-27.1 
•311,0 
-n. 1 
-30.2 
-2"1. 0 
-22,4 
-16.3 
•II • 8 
-16.2 
-15.2 
-12.3 
-8.8 
-8.11 
•6 .11 

-9.0 
-15.3 

*""'"' **** 
"~** 

··~· "**"' 
"'*** 
"'**"" 
**** 
*""'* 
***• 
*"'"* 
~*** 

··~· ..... 
**** 
•*** 
*~** 

"'"*"' 
**"* 
***"' 
***" 
**** 
**"'"' 
"'*** 
*"'** 
""'** 
**~* 

**** .... ..-

~20 
t!bS 

:n 
53~ 

57Q 
sss 
7~~ 

I 0 f7 
sn 
99~ 

157~ 

135';1 
lo<IP 
1159 
2l B 
1443 
qq~ 

I'H9 
12f 
131.17 
LS~~ 
1213 
125~ 
II~~ 
1408 
211~ 

314':J9. 

r,(} 

01 
02 
o.s 
011" 
05 
Ob 
07 
08 
oq 
I 0 
1 I 
12 
13 
Ill 
15 
I b 
I 7 
18 
19 
20 
21 
22 
23 
24 
25 
2b 
2l 
28 

NOTE: R(LAT!V£ IIIJHIOITY k£ADli·IGS AR( Utlfit·.L!AflLE WHlN WIND SPEED ARI:. <1.0 M[TERS PER SECOND. SUCH RI:.ADI.NGS 
tiAVl NOT lll:.t'.N li<CLl't•ED It. ltiE. DAILY llH ~101HHLY ~1EAN FOR Rt:LAT!Vf. tHJM!DlTY AND DEw POINT. 

uu SlE. GlNE.KAL I'J•llES liT H1f. IH,CK uF THL REPORT ~*** 

rn 
I 
~ 

.~ 

. r.h ;·r. 



- 1 

PPITIP. 
flfl/~1 

1 ftfl:RAT IH 
U.W POINT 

f ll'G C I 

f'(AK GUST 
umn SP£:£D 

I HIS I 

Ra.M CCtJSU... T~T • IN:. SUSJ Tt.IA HYOOOCLECTRIC PHOJ(CT 

r-~T-~,-~~-r-r~~~--~r-r-r-~~~,-~~~-r-r~~~~r-r-r-r-~tia 

1'1 r 1 •tAVI · 
~ ~\ 

,J . 

-·-·-·-·-r·-~- ....... -- ........ ..,.. ........ _.r·-·...-·;;l;!".:.c-F:· .... ··-·-·li ...... _._,r.;;-·-r·-·-·-· . '1J '• ,It •"!•' 1 t... ;-~, 1·~ 1t;.QI • ,.,1·( 1 I •:~ ~ •'i" 
I I ·.:· 1 'I' tljll"lf. I. 111'1 ··r~··--·lhl.:\ 1 ··~····~· t f'al _ .... s ·: • -~·· :: ::: :: ::.: :. :: :: ·~:::: ::: ·:: : ::z:: ' : ::,. ::' . ::: .~ . 
I ~ t f ... '•' Mf 011 1 I ,'•• f ll:"td Ill• 1 S 1 I • I'~ t • C:, iJ 0 

• ~ 1 411 I 1e . 1 o. ol, , ... , ~.'o .o,o,,o,•,.• .,,I tfj t.,o~ .. ,.,i ... ,, ... :: ... ,.!.~~~~ ~ ~t•• ,.t; 
• A ,_,.,,.~ ••• f., ..... ~ I •111\ til ,.,,, • .,,.., "·••Jif h 1 t•1 t 1 ' •' •'' ~-~ 

·iL::~ .. ,:~/i-~f)J ~--"'~\f:l r~~h~H~~ ~ ~.:!tf.~=~n j~ :.:;~; ~· ili~ l i ~ 1J·4;~rt.i~t: u•v·-·~r··<~~ .. 1i ?~tr-~-~r
7

L'-
• • I 'I " . • •. .. .. ... •... ,, ill .;. :-.. ' ·'"' ... • • • D., 1 ... I 1 ••• I • 

I • ~ f •: .. ..! u-:.:,,-:~ • :~ :,:
31

, 1• •: •"• ••" • !•:•::: ••• ~ u ~. 1 ' ,1 1 ~~ 
: o • ~ !~' ~ t:· ~:, : ;, : ~ I ,: ~ :~ 1:~ : ::~:::: :r. 7 ~· ! ;: ! \1: • 
I tS ~ \:I, ,I ' '"-'"o ,- _, .. , ,,. I t~tt•l Ill • ~~: J! ! r ...................................... ~ ..................... 1 .. -. ....... 1 ............... 1 ... .-. -"-.A.lf.oi , ..... t.. ---_,.,. .............. S.C ........... - ...... - ..................... ··- ..... --· ............... ---··-·--·. 

I 
: 
i 

/~ 

5 11 15 

. ~'I' rJ' 1l£ ~TH DE""-.1 r..£A 1l£R STAT JCJ~ 

DATA START I It fE~Y , 19it 

II 
60 St1AA · 
-4ct AADIATUJ~ 
211 r ttJIOQ 1 · 

• 

RELATI~ 

1-UiiDITY 
liO 

~IND 

144 DIR£CTifJ4 
72 IOCGl 
I 



Rli.M CONSULTANTS, INC. 

SUS ITNA HYOROELt::.CTHlC PROJECT 

MONTHLY SUI~~IARY FUit L>EfJr,L 1 ~I!:.AHit.R S 1 AT I !HJ 
DATA TAKEN DUIHI~G I~A~!Ct1 , 1981 

RES. RES. AVG. MAX, ~lAX. DAY t·s 
~1AX •. ''1HI, 1•1f. AI'/ i'ili'Jll rH I~D l~lNO GIIST GUST P'VAL ~1f. AN MEAl~ SOL•A'I<' 

DA'f TE:: MP • Tf.MP • lUIP. -D I R. SPO. SPIJ. DIR, SPO, OIR. RH Df' PRECIP tNERGY DAY 
llE I> (; !)(!> c ou; c I\LG MIS MIS [)[G r-11s X OEG c W4 WH/S(~M 

••~·•••••••••••~•••••••••-~••••••·~~·--~•••••--•-•-~··••••••••••••·~--·••••••••••••••••••~•-•••••••w• 

01 1. 8 -2.3 .... 3 12o &.0 6,6 127; ' 21,0 St 59 -6,8 ~*** 1r;i5 01 
02 •1o<l ·oo1 -q.o 2o3 1 • lj 2.5 267 9,5 1'1 77 •8.3 

·~·· 
12~8 02 

03 -2.1 -17.5 -'f,B 2'1(, • 1 1. 0 3?.3 3,8 NN~I 76 •111.7 '~~*** 15q6 0~ 

011 •Q,O •17. ~ -tu,o 1~3 l.lf 2~7 139. i6o5 SE b4 -12.8 "'~*"' 17JO Oll 

05 -.3 -7.':l -3,9 too 2.6 3.b lll 0 15,9 SE 47 ·11f.O **** 19}5 05 
06 -~.3 -1'•· ~ -do9 207 .s 1. 4 1H 22.5 s 61 -17.4 **""' 568 Ob 
07 •1o2 •19,o -13.4 3')9 1 • 1 l.ll 354 5. 1 I< 66 -18.2 ***'~~ 2715 07 
06 -2.'1 -20.1 -tl.'.i liH> .2 1.8 168 7,6 /J 63 -16.3 **** 23l.O 08 
09 -1 • 2 -11). 9 -ool 1ti7 1.':i 2.6 191 (),5 s 69 -1\,0 **** 1 9,5,2 09 
10 -1.6 -9. ij -s.~ l'l4 2.0 2.6 172 11.4 s '15 •'I.~ **** 2~5'2 10 
II 3oil •o,O -I. 3 .\25 ~.5 7.2 132 31 • 1 NW 71 -5.3 "'~"'"' 

1541:1 I 1 
12 .3 -7.0 -5.3 3.ll a.o 8,1 325 21.0 NfiW 59 -8.9 **~"' 1bi3 12 
13 2.0 -9,9 -5,9 3.H ' 4. 2 11,3 332 22.2 NNVi 50 -12.5 *"'** 23\3 13 
11.1 2.7 •o.B -2o1 337 II , 1 II, 7 337 2<1.1 I••W'I 5b -10.3 "'"'*"' 1623 I 4 
15 -I. 7 -15.1 -b ,11 2nti ,9 1. 7 1 Q 1 5o7 NNv; 511 •1':1.1 *"'** 33.~,5 15 
16 1.5 -1u,S -7.5 3'l!l 2,0 2 /1·· 339 16.5 " 511 -12.8 A**• 2b28 lb 

17 ll.5 ,3 c' o II 012 ,b 5.8 316 18 ·'' Nil~ 3<1 -12.7 ***"' 21 .0~ 17 
16 tl,5 -.tl 3.8 1 '5~ 5.7 n.'7 15':l 27.3 SE 20 -16.8 **"'"' 26Z,O 18 
19 5,3 -7.5 -l • 1 202 .q J.O 1111 15.2 joJ liB •11.6 ***"' 289~ 19 
20 -1.5 -12.1 -I· 0 ~ 35d 2.7 2.6 002 6.3 f•l bll -13.3 ,. .. ,. 3FI80 20 
21 -2.1 -1 7. 1 -9.b 357 1 • lj 1.7 359 4.4 f·l bO •1b.fl **** 357'3 21 
22 -3. 1 -1d.b -10,9 353 ,o 1 • 5 111n a.q N 57 ·17 .2 "'*"'* 353,1.1 22 
23 -1.b -7.5 ... , • b 1'12 11.3 4.8 170 9.5 SSti 67 -9.2 "'*"'* 33

1
L,3 23 

211 2.4 •12.o -o:. .1 d95 .3 1,9 19'-l 7.6 N 68 -10.4 **** 3475 24 
25 .2 -15.1 -7.11 18'1 2.3 3.2 184 10.2 s 64 .. 1 1 • ":i **** 38~3 25 
26 2,3 -n.l -2.2 323 1 • 1 1.8 187 10.8 ~I o3 -7.7 *'~~** 22115 26 
27 2o5 -'1,7 -3.b 1 i\8 • 1 1.2 089 b,3 NIH. 70 -7.6 *~*"' 2b4p 21 
28 -2.1 -1<1.0 -ti.O 5':>7 2,11 2.5 356 '),7 h b3 •13. 5 1<11*1< 4035 28 
29 -.4 -1'.i.8 -il.1 2811 .4 1. 7 197 ':>.7 fl 6h -12,4 "'*** II 008 29 
30 .3 •13.3 -t>.':i 3'J8 1.~ 1 • 6 3':l7 5.7 N 64 -n.o **** II 3D 30 
31 -2.9 -10.3 •b.l> 00'1 2.7 2.8 002 9,5 " ')'I -13.11 **** 35()5 31 
MOfHH 8,5 -20.1 -5.b 322 ,Lj 3. 1 132 31 • 1 tJ 60 •12.3 "'*** 81698 

GUST Vr. L. Af r-IA A. GUST f-lliJlJS 2 INTERVALS 211.8 
GUS r VLL, AT I>IAX • c;us T HlllUS 1 li'JH.RVAL 27.3 
GUST \II:L. P, T t·iAX, r;usr PLUS 1 HJTERVAL 28.b '('/1 
(,UST VEL. Al ~lA 1< • GUST PLUS z JNTEk\IALS 29.11 

NOH.: RE.LATlVi:: illJHlfJl TY hi ADlr1&S t\RE Ut1REL1ABLE WHEN mND SPI:I:D IIIH. < 1. 0 ~II: TERS PEk SECOND. SUCH READINGS 
HAVE NOT tl(£1-i li•ICl.l.·l'l D I I. 1 tH' DAILY OR ~10NHIL Y Mf.AN fOR RELATJVT HUMIDITY AND ou. POINT, 

**** su: GErJf.RI\L l·hi T [:; AT Till BACK lJF THE kf.PORT **** 
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RLI1 CONSU... TANT • INC. SUSITNA HYDROELECTRIC PROJECT 
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.Jv.: 'V i v'lt [If ~>,~'vf'V. ""~ ;vv~ ,r.r J\J ''IV !V\J 
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5 til 15 21 25 

. DA'r' Cf" T~ tOlTH OCNtlL I 1£ATI£R STAH~ 
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RUt CONSULTANTS, INC, 

SUSITNA HYOHOELECTRIC PROJECT 

MONTtiL Y SUM,,tAfn FOh DEl< ALl l'iEATtlt..R STATIUI'l 
OATA TAt<. EN DliRitiG APIHI , 19!ll 

RES. RlS, AVG. ~lAX, MAX. DAY IS 
~lAX, MitJ, Ht:MJ vd~<D WliJi) Wli-JD GUST GUST P'VAL MEAN M[AN SOLAff 

llAY TEHP, TEf~P, Tt:.l·;f', OIR, SPD, SP('J, DlR, SPD, DIK. RH DP PRE.CIP ENERGY DAY 
DEG c OEt.; c [)t..(; c [>I:.G 1·1/S MIS [)f. G M/S ~ DI:.G c MM WH/S~M 

--------------~------------------·p·-------------~------~------------~-~-·---~--·-----~-------~~-----
0 I -l,b -u.u -s .2 212 I , I I .ll 194 "f.O ssv: 75 •9,0 ....... JOOp 01 
02 -1.11 •12,2 -o"O :sqo 2.0 2,11 293 7,b J·~ t.'> -11.8 ....... 11683 02 
03 -I • I) •1':>.5 •H,t> 3':>2 I • 4 1.9 014 ">.1 N 65 -lb. I **** '1593 03 
04 -5,5 •11:1.4 ·lc:'.O Ol>l 3,0 3.0 3Sb 5.7 N b3 •17.8 ***"' 111>23' ow 
05 -2,b •19.& •I I • I 332 .5 1 • I 018 4.4 N 57 •11:1,5 ....... 4oab o<, 
Ob -3.1 ·lS,tl •9,4 3 ~iII ; I , 1 1.5 356 4,4 ('J 56 -16,9 *'"'** 117711 Ob 
07 •4,0 -I<,. lj -9.7 OOi> 3,6 3.r 358 9,5 N bl -111.8 •••*- 4114~ 07 
08 -3,3 ·12,9 ·H. I .)I) 0 3. I 3.3 004 B.9 t.l 62 •12,1> **** 4208 08 
09 -4,'1 -111, I -'l.~ OOb 5.5 5 •. , 013 12. 1 N 43 .. 19.5 **** 5 !IS 09 
10 -4.2 •ltl,7 -I!. 5 358 1.2 1,5 359 11,4 IJ 45 -21 ,II "' .... f< 5213 I 0 

II -3.0 -21.11 -12.2 357 1.5 I • 9 357 4.4 N 49 -20.0 *'***' 5315 11 
12 -2,':) -15,3 -10,4 357 1.2 l.b 3~5 4,Ll N Lib -19.0 **'*"' 5333 12 
13 -5.3 -19.2 -12,3 3:,7 2. ;) 2.4 000 7.6 N 47 •20.8 *'*** 5403 13 
Ill -5,0 •2ll. 7 -li,<l 3~3 2. I c , II 359 7,& ,,, IH\ -21.2 *'***' SSt.~ Ill 
15 -6,5 •19,5 -13.0 3~11 1 • lJ 2,0 353 b,3 t.l llll •21. 3 *~** 5b3Q 15 
16 -4.5 ·1'1.8 ·12. I 3'.>7 1.3 1.6 353 b,3 !J 42 ·22.2 *'*-*• 5668. 16 
17 -.7 -15.4 ·9.o 203 ,9 1 • 6 !99 7.b ssw 44 -17.2 **** sns 1'1 
18 1,3 -14.2 -t,. 5 o D I .o 1.2 357 3.1l N 115 •111.2 "'*** 5308 11:1 
19 2,8 •o,9 -2.1) 197 1 • 7 2.b 187 7.0 SSI'• !:>1 -10.5 i<f<f<i< 581~· 19 
20 !:>,3 .. u.8 -.5 jj() .I> 2.0 lbll 1).9 N bO -8,3 **** 5583 20 
21 4,1j -o"o •1 , I I)(; I I ,l.l 2.0 007 5.7 N 59 -7.0 **** bOBS 21 
22 4.7 •7,9 -1.6 .!160 2.2 2,3 355 5. I N 58 -8.7 **** 6080 22 
23 4.6 •u,9 -I • 1 3'Jt:l 1.9 2.0 355 5.7 N 59 -1>.9 _. .... *' 5311? 23 
2tl 5,4 ·o,'l -.'.> 350 1,4 2,5 036 7.b i'J bS -5 ·'' ~··· 

5903 211 
2s 5,2 •';),! .c 05t, • 7 I • 8 078 7.b NrH:. 6? -ll.b **** b24b 25 
26 4.4 -7.2 -1.4 j':>b 2,3 (',3 345 4,4 f·l 63 -7.5 ***• cOilS 2b 
27 4,5 •o,8 -1.2 000 3,1 3. 1 356 b,3 N 51\ -8.2 **** 6375 27 
28 :..13 -5.0 .4 331 1,3 I • 8 300 b,3 ti 57 -6.8 ....... 0:,36~. 28 
29 b,2 -2.0 2. 1 2/o 1 , I 2.2 281 7.b I~ 65 -4.2 **** 596 ~. 29 
30 8. I -3,8 2.?. 194 I • 7 2.1 190 7.0 SS~t 59 -3.2 o.o 5731 30 
MONTH 8, I •2l.ll -t>.2 353 I • II 2.3 013 12. I fJ 5o -13.2 o.o 10:,986~ 

')j 

GUST VLL. fl T I·IAX, (,IJST HI I IUS 2 INTERVALS 10.2 
GIJSf VE:.L. Al tiA.<. GUST H IIJUS 1 INTERVAL 10.8 
bU5f VlL. A 1 r·IAX. GIJST PUIS I lNTl:RVAL. 12. I 
t.oJs r V[L. AT MAX, GUST PLUS 2 liHEHVALS 12. 1 

NOTE::: RELA Tl Vl tilll\lDlfY hlADlNGS 1\f<[ UNRt:LlABLE WHE.N WIND SPH.D AR£: <I. 0 NETE.RS PER SECOND, SUCti READINGS 
tiAVt: NOT tlL[Il 1 fi(LliUlll ! i~ ftll uA 1 LY UH HOtHHL Y MEAN roR RELATIVE tt u~1 Ill IT v ANll [)f~ POIIH. '([ 

****' SEE lilililRAL IWH.S /, T fH[ bAO. OF THE HE:POHT **** 
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R&.M CONSU. TANT • INC. SUSITNA HYDROELECTRIC PROJECT 
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Rl\r-1 c ClNSUL T ANTs I INC. 

SUSITNA HYOROfl.ECTRIC PROJECT 

MONTHLY SUH11Ak\" rUk U[l'iAL.l 1<EA THER STATION 
DATA TAI\ltJ OURHJG IIA Y , I<l81 

RES, R~.s. AVG. fviAX. MAX, DAY.,r;S 
HAX,. ~111-1, ~1[,\i-l ti If1U WIND !'.ltJD GUST GUST P'VAL ~lEAN MEAN sodt< 

DAY n::w. T(HP, TEI•it'. .[l IR, Sf'll, SPD, OlR, Sf'D, lllR. I<H UP f'RFCIP ENtR(;V DAY 
DL:G c DEG c IJ[.G c DEG MIS IVS DEG H/S X DEG c MM IIIH/ SflM 

-----M·M~---~-r-~--~------·-··----~---------·---~-------------·---~----~----N-~~--R----~-------------

01 b,lj u.o .l.~ :SS7 2,4 3,b 3ll9.' 8,9 N 57 -ll.ll o.o lj9q3 01 
02 6,7 -2.0 2,3 002 3, II 3.4 3S9 7.b N 59 -s.o o.o bb:\0 02 
03 9,0 -2.7 3.2 181 3,1 3.13 160 15.9 s 53 -4.5 o.o 11933 03 
04 ll.2 -.~ 4,() 197 • 7 z;a 1 t>b. 11 • 4 s ss -ll.O o.o H~O 011 
05 9,4 -1.0 /j. 2 249 .ll 2.3 178 ':>.7 s 5R -3.3 o.o 5900 05 
Ou 12.7 -1.ll 5,7 35"> ·2,4 2,5 3118 6.3 N 5b -2.7 o.o bb05 Ob 
07 1S,3 -.6 7,!> .'i'.)IJ 3,\1 3.1 357 b.3 N 116 -3.3 0. 0 . 6695 07 
06 lb,S -.7 7,9 333 I , 3 2.2 190 6.3 N 112 -3.1 o.o b9SB 08 
09 12, I 1.5 7, I C6o 1 • 1 2.2 266 7,0 ~~~·(/ 114 -2.6 o.o 4023 09 
10 10,3 '4,4 I • 3 301 1.8 2,5 293 8 •. ~ 1-ot·Jr< bO -.s o.o 5140 I 0 
11 1 0. 7 -.1 s.~ 191 1 • 0 2. 1 180 7.0 SS1'4 bO -l. 9 o.o 52b:s 11 
12 12,9 .2 o,b 050 1.8 2. lj 053 7.6 ENE 117 -3.2 0,0 456.0 12 
13 12.7 3,2 tl,O 203 1,3 2,11 181 8,3 s 57 .s o.o 501l0 13 
14 13 • .3 2,7 e.c I il9 1 • 1 2.3 179 10.2 s 65 I • 9 .2 SO.'iB Ill 
15 1 2. I 2.0 7 • 1 3112 1.2 2,b 178 9,5 n 68 1.2 .2 11135 IS 
lb 13,b 1 • 0 7. 3 :S2b • 7 2 .~o- o:sii b,3 N % .4 o.o 5275 I b ,, 

17 13,b 5.2 'l,i.j 327 1 • 0 2.3 307 7.6 M; Sb ,7 o.o 11655 I 7 
16 11.9 3.9 1.'1 cSII ,!) 2.0 187 7.6 NNf 71 1.8 1.8 4no 18 
19 10.4 ,9 5.u 1~0 4,0 4,5 I 4 I 1 7. I SE !'>9 -.6 o.o 3238 19 
20 1 .l, I .il I) • 4 l'lll 5.3 6,0 150 19.0 5[ 50 -3.2 o.o 465.8 20 

21 9,5 - .. e 'l.'l 292 ,9 1.9 2M 1.b N 59 -q,') o.o 611.0 21 
22 9,8 ~I. 9 3,9 206 1.4 3.5 177 9.5 r.l 64 -1.5 o.o 49Z5 22 
23 1 2. 1 2.ll 7,3 183 1.4 2.5 175 8.3 s 62 • II o.o 6005 23 
2'1 15.8 o.u 7,9 329 ,2 2.0 162 9.5 N 52 -.o 0,0 5693 24 
25 lll,b b, I 10.4 002 2.1 2.6 006 7.6 N 59 2.1 o.o 504'8 25 
2b 17.4 2.D 1(1, 0 :lSI 1. 2 3,0 175 9,5 N ">7 2.4 o.o '5135 2b 
21 16,2 7.3 ll • 8 .2.56 1.2 2,4 262 7.0 ~~ 7?. 5.8 o.o 409'0 27 
2tl b. 1 4.3 o.2 i'.7b l,b 2.3 275 8.3 VI BO 3,3 4.0 169'5 28 
29 20.6 1.2 10,0 3iJt, 1. 2 2.2 352 6.3 N 49 1.6 o.o 789'8 29 
30 19.b b.b 13. l 21l3 2,0 3.2 283 10.8 -~ 

llR 3. I 0,0 bbB.B- 30 
31 11 • 5 o.l tl,c\ 131 .2 1.9 1 117 8.3 N btl . .s. 0 !.8 3528 31 
NUN Ttl 20,1; ·2,7 7. 1 293 .3 2.7 ISO 19.0 t-1 58 -.7 8,0 159ll50 

LUSI VLL. AT t'-lAA • GUST ~\II JUS 2 INTERVALS 15.2 
GIIS T VLL. f• T ~lAX. GIJST ~Hr:us 1 INTlRVAL 11l.b 
GIJ::, T VLL, fd ·-lAX, (,[J~\T PLUS 1 HHLRVAL 16.5 
GIJS f VLL. AT i'IAX, (,()S T PLLIS 2 INTE.kVALS 13.3 

tf 

NOTE~ RELATIVE f1lllllli l TY I;EADli"-:t;S ARL UNRELIABLE VI HEN ~. ItJD SI'Ef.D ARt: <1.0 ~IEHkS PE:R SECOND. SUCH READINGS 
HAVE NlJT HLI.i1 lriCLLILJt:.lJ In HIL OA l L'Y llR ,._,O~ITHLY ~lEAN FOR RELATIVE HU~ll D I TY I\ NO Df"l'l POINT. 

**** SEE Gl:.tJ[RAL rw TUi .~ T ThE !:lAO. OF Ttil REPORT **** 
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R&M CONSU... TANT • INC. SUSITNA HYDROELECTRIC PROJECT 
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R & M CONSULTANTS, INC. 

~:;; U ~:;; :1: T i"-...! (:~ H ··r' D F.i: D E L. E C T 1~ :t: C: F• H D ,T E C T 

MONTI-II_ Y SLJMMArn FOI~ DErh':)LI I,~EATHER STATION 
Df"'ITA TAKEN DURING July) 1981 

RES. RES. AVG. HAX. MAX. DAY'S 
HAX. MIN. HEAN WIND WIND \liND GUST· GUST pI VAL HEAN MEAN SOLAR 

DAY TEMP. TEMP. TEMP. DIR. SPD. SPD. DIR. SPD. DIR. RH DP PRECIP ENERGY DAY 
DEG C DEG C DEG C DEG 11/5 ti/S DEG H/S % DEG C tf~ WH/SQM 

-----------------------------------------------------------------------------------------------------
1 11.2 1.3 &.3 . 172 2.1 3.6 170 9.5 s 51 -4.8 O.B 5123 1 
2 1 0. 0 4.& 7.3 014 3.& 3.9 345 8.3 N 49 -2.7 0' 0 3795 2 
3 12.9 5.7 9.3 35& 3.& 3.9 :m 8.3 NN\.1 35 -6.0 o. a &313 3 
4 13.7 2.1 7.9 354 2.2 2.7 359 ' 8.3 N 4& -3.0 .2 54&3 4 
5 tn.o 5.5 7.8 022 1.1 1.7 042 5.1 NNE 55 -3.9 5.6 2163 5 
b 11.9 5.1 8.5 330 .9 1.5 314 5.7 N 54 -2.0 2.6 4593 6 
7 10.2 2.9 &.6 287 .9 2.4 2&9 10.2 w 4& -8.1 6.4 1305 7 
8 8.7 3.1 5.9 17& 1.3 2.2 162 8.9 s 49 ~a.8 2.2 1003 8 
9 10.7 6.8 8.8 207 .7 1.3 194 5.1 ssw 43 -9.2 7.4 1793 9 

10 10.9 6.8 8.9 056 ":1 ... 2.0 157 9.5 NNW 44 -5.8 11.2 1788 10 ,--

11 11.1 6.8 9.0 262 1.& 2.4 279 8.9 \f 57 -1.2 4.6 2610 11 
12 13.4 6.7 10.1 329 1.1 1.8 277 6.3 H 57 -1.6 2.2 3450 12 
13 12.6 6.3 9.5 294 1.0 1.9 279 7.0 w 56 -.5 0.9 3055 13 
14 11.7 7.0 9.4 226 .a 1.8 194 7.0 N 51 -2.2 4.0 2255 14 
15 13.9 8.0 11.0 187 1.7 2.6 178 9.5 s 56 .6 2.6 3103 15 
16 1&.4 9.6 13.0 246 .3 1.5 245 5.7 ssw 49 -.2 3.8 3703 tb 
17 15.9 9.5 12.7 211 .b 1.4 19b 5.7 s 48 -1.4 4.1 3330 17 
18 15.2 B.b 11.9 276 1.4 2.5 271 8.3 w 47 -1.0 .6 4813 18 
19 12.7 8.3 10.5 29& .3 1.4 265 5.7 NE 58 1.0 .a 2925 19 
20 11.9 9.1 10.5 207 .1 2.1 192 7.0 ssw 49 -3.7 2.6 2670 20 ,---· 

21 17.2 8,5 12.9 316 1.3. 2.3 332 8.3 N 49 .1 o.o 5785 21 
22 15.0 6.4 10.7 300 t.5 2.2 "324 7.6 WNW 54 2.1 .4 3828 22 
23 15.0 8.7 11.9 195 .7 1.9 176 8.3 s 46 -2.0 4.4 3628 23 
24 15.4 9.6 12.5 162 3.2 3.& 146 14.6 SSE bD 3.4 4.2 3028 24 
25 13.1 8.3 1 o. 7 1&3 1.3 2.2 143 7.6 s 57 '1 2.B . 2345 25 
26 14.2 7.8 11.0 295 1.4 2.1 278 7.0 WNW 56 1.3 0.0 3473 26 
27 16.7 3.7 10.2 301 1.1 l.B 286 6.3 NNW 47 -.1 o.o 3758 27 
28 15.3 8.3 11.8 324 .6 1.5 290 6.3 WNW 47 -3.7 .4 2&28 28 
29 14.0 7.7 10.9 000 1.5 1.8 001 7.0 N 52 1.5 1.4 4088 29 
30 13.3 7.0 10.2 343 .9 1.6 358 6.3 NNE 6D 1.2 1.2 3783 30 
31 13.4 8.9 11.2 335 .9 1.7 283 6.3 N 53 .1 .4 2603 31 
MONTH 17.2 1.3 9.9 302 .4 2.1 146 14.6 H 51 -1.9 76.0 104301 

GW:n VEL. AT rlr~.x' GUST MINUS 2 INTE~RVM.S 12. 1 
GUST VEL. AT MAX. GUST MINUS 1 I NTERVi~tl_ 12.7 
GU~>T VEL. AT MAX. GUST PLUS 1 INTEl~ VAL 13.3 
GUST VEL. • ~T Mr.x . GUST PLUS 2 INTERVi~l_s- 12.7 

NOTE: RELATIVE HLJ~HDITY READINGS Al~E UNRELIABLE WHEN WIND SPEEDS ARE LESS THAt'~ 

ONE METER PER SECOND. SUCH l~Er~DINGS Hf'"-1VE NOT BEEN INCLUDED IN THE DAILY 
OR MONTHLY ME:,~N FOR RELATIVE HUI1IDITY Al'lD DI::W 

r.----

POINT. 
.x, .x, .x, ·X· SEE NOTES AT THE Bf'"-1Cl< OF THIS REF>OIH ·~*-~* 

!;-lvl 
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DENALI WEATHER STATION 
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H & M CONBUI... Tt~NTS > :1: N.C. 

S U S :1: T N .~ H Y :0 I~ D E L. E C T F~ :1: C P' F~ CJ ~T E C ·r 

MONTHLY SUMMARY FOR DENALI WEATHER STATION 
DATA TAKEN DURING August, 1981 

HAX. 
DAY TEMP, 

DEG C 

1 12.6 
2 t2.b 
3 16.8 
4 18.7 
5 15.3 
6 15.3 
7 12.3 
8 13.3 
9 13.0 

16 13.7 
11 11.7 
12 9.3 
13 10.9 
14 10.2 
15 7.6 
16 5,1 
17 10.1 
18 8.6 
19 9' 0 
20 11.9 
21 14.7 
22 9,5 
23 13.7 
24 17' 1 
25 20.4 
26 24.5 
27 21.5 
28 23.3 

. 29 16.2 
30 16.3 
31 13' b 
MONTH 24.5 

RES. RES. AVG. MAX. MAX. 
HIM. MEAN WIND WIND WIND GUST GUST P'VAL MEAN MEAN 
TEMP. TEMP. DIR. SPD. SPD. DIR. SPD. DIR. RH DP PRECIP 
DEG C DEG C DEG M/S M/S DEG M/5 % DEG C MK 

8.5 
7.6 
5.5 
1.8 
7.0 
8.0 
9.5 
6.8 
6.7 
6.5 
5.9 
6.1 
3.6 
2.6 

.4 
-2.1 
-4.5 
3.2 
5.2 
4.3 
4.7 
5.7 
4.1 
1.7 
6.4 
5.3 
9.9 
8.7 
3.4 
8.0 
3.5 

-4.5 

10.6 157 
tn.1 615 
11.2 114 
1B .3 043 
11.2 
11.7 
10.9 
10.1 
9.9 

10.1 

151 
153 
143 
145 
168 
177 

8.8 158 
7. 7 156 
7.3 149 
6. 4 151 
4. 0 150 
1. 5 351 
2.8 
5.9 

174 
191 

7.1 352 
8.1 003 
9. 7 165 
7.6 288 
8.9 190 
9.4 187 

13.4 359 
14.9 348 
15.2 002 
16.0 OU2 
9.8 288 

12·.2 343 
8.6 352 
9. 4 148 

5.3 5.6 149 
.2 1.5 149 
.6 3.5 164 
.5 1.9 075 

3.9 4.3 143 
6.9 7. 0 143 

10.4 10.4 140 
4.6 4.9 133 
1.3 2.6 159 
1.2 2.9 160 
2.1 2.9 146 
5.8 6.2 148 

.o 1.9 165 
5.6 5.9 152 
2.9 4.8 146 
1.0 2.6 211 
1.4 2.4 183 
1.2 1. 7 185 
1. 4 2' 0 147 
1.6 2.1 002 
3.1 4.2 159 
1.2 2.2 276 

.4 1.3 072' 
1.7 2.0 176 
1.3 1. 9. 356 
1.4 1.8 329 
2.7 2.7 002 
2.1 2.2 356 
2.4 3.1 276 
2.7 3.2 288 
3.9 4.2 651 
1.2 3.4 140 

12.1 
8.9 

SSE 61 
N 46 

9.5 N 44 
9.5 M 33 

15.9 
15.9 
22.2 
14.6 

SSE 44 
SSE 48 
SE 60 
SE 57 

9.5 SSE 54 
11.4 
13.3 
12.7 
7.6 

14.0 
13.3 
8.9 
7.0 
7.6 

10.2 
8.3 

12.1 
9.3 
·4.4 

s 49 
SE 54 
SSE 63 
NNW 51 
SSE 48 
SSE 56 
N 49 
s 43 
s 46 
N 39 

48 N 
SSE 42 
w 58 

ssw 51 
s 34 
N 47 
N 40 
N 51 
N 36 

50 

LS 
-3.9 
-1.5 

-11.3 
-.1 
.s 

3.7 
2.5 

-2.8 
-3.1 
-t.B 

.1 
-5.5 
-3.8 
-6.1 
-9.9 
-9.4 
-7.5 
-8.4 
-7.2 
-4.2 
-2.7 
-1.7 
-9.7 
-.8 

'0 
3.7 
-.6 

-1.3 

7.0 
5.7 
8.3 
6.3 
6.3 
8.9 
9.5 

w 
N 

9.5 N 
N 'J'J 'J 

L.L1.i. 

47 -2.1 
31 -12.1 
48 -3.4 

2.4 
3.2 
0.0 
0.0 

.2 
'J ... 

4.0 
2.8 
8.8 
4.0 

.6 
3.6 ' 
6.2 
4.4 
5. 0 
1.4 
o. a 
1.6 
8.0 
3.0 
2.2 

.8 
0. 0 
o.o 
0.1 
0.0 
0.8 
n.o 
0. 0 
.6 
.2 

63.2 

GUST VEL. AT MAX. GUST MINUS 2 INTERVALS 15.2 
GUST VEL. AT MAX. GUST MINUS 1 INTERVAL 18.4 
GUST VEL. AT MAX. GUST PLUS 1 INTERVAL 17.8 
GUST VEL. AT MAX. GUST PLUS 2 INTERVALS 17.1 

DAY'S 
SOLAR 
ENERGY DAY 
WH/SQM 

2538 
3080 2 
5943 3 
6705 4 
4445 5 
4075 6 
1490 7 
2543 8 
3478 9 
4128 10 
3260 11 
2215 12 
33BO 13 
2415 14 
tn5 15 
4463 16 
5625 17 
2229 18 
1625 19 
1775 20 . 
4420 21 
2685 22 
3538 23 
5255 24 
3945 25 
5190 26 
4645 27 
4628 28 
4353 29 
2968 30 
4925 31 

113631 

NOTE: RELATIVE HUMIDITY READINGS ARE UNRELIABLE WHEN WIND SPEEDS ARE LESS THAN 
ONE METER PER SECOND. SUCH READINGS HAVE NOT BEEN INCLUDED IN THE DAILJ 
OR MONTHLY ~EAN FOR RELATIVE HUMIDITY AND DEW POINT. 

**** SEE NOTES AT THE BACK OF THIS REPORT **** 
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I~ & M C D N E) U I ... T p., N T S > :J: N C • 

MONTHLY SUMI"lf.1ln i=OR DENr~LI WEATHEI:< STATION 
Dr~,TA -u~.KEN DURING SepteMber•) 1981 

RES. RES. AVG. MAX. t\AX. DAY'S 
MAX. Hill. MEAN WIND WIND WIND GUST GUST P'VAL MEAM MEAN SOLAR 

DAY TEMP. TEMP. TEI1P. DIR. SPD. SPD. DIR. SPD. DIR. RH DP PRECIP ENERGY DAY 
DEG C DEG C DEG C . DEG l'I/S 1'1/S DEG 11/S % DEG C Hit WH/SQM 

-----------------------------------------------------------------------------------------------------
1 15.5 -.1 7.7 015 .1 1.6 192 5.7 N 33 -14.7 0.0 4783 
2 13.6 3.b 9.6. 306 .9 2.0 267 7.b WNW 52 -.6 0.0 3258 ., 

'-

3 13.8 b.Q 9.9 213 .9 1.9 304 6.3 s 50 -2.3 O,Q 2933 3 
4 9.8 3.7 b.S 184 2.4 2.7 175 9.5 s 57 -3.1 0.0 . 2413 4 
5 12.5 5.7 9.1 183 1.3 2.1 300 9 .. 5 s 50 -.8 .a 2440 5 
6 11.9 3.6 7.8 140 1.2 2.4 146 13.3 SSE 52 -3.8 .4 2548 6 
7 7.5 1.5 4.5 175 2.0 2.4 174 7.0 s 44 -8.9 .4 1955 7 
8 11.7 2.4 7' 1 010 1.1 2.0 108 7.b N 46 -6.0 0.0 3383 B 
9 10.0 .2 5.1 355 2.1 2.4 002 6.3 N 54 -4.9 1.6 1895 9 

10 9.4 2.b 6,0 000 2.1 2.2 353 7.0 N 51 -4.2 .a 2545 10 
11 9.6 1.8 5.7 323 .2 1.7 166 7.6 NNW 57 -5.3 1.2 2198 11 
12 16.1 .9 5.5 158 1.9 2.5 158 11.4 SSE 38 -7.0 o.o 2373 12 
13 9.2 .3 4.8 175 2.1 2.8 171 10.2 s '54 -:4.8 6,0 3153 13 
14 11.9 -1.5 5.2 005 1.6 3.3 17n 12.1 N 46 -8.2 O.D 292B 14 
15 12.2 2.9 7.6 1b7 3.6 3.8 158 12.7 SSE 47 -4.8 1.9 2120 15 
16 10.2 1.5 5.9 147 3.4 3.9 116 15.2 SE 46 -5.7 o.o 2385 16 
17 11.9 1.1 6.5 028 .7 3.0 139 11.4 N 35 -9.7 0.0 3570 17 
ta 9.B 1.8 5.8 357 1.9 2.4 DOD 10.8 N 52 -~' 1 0.0 1790 18 
19 9.5 3.b 6.6 135 2.9 4.4 161 19 .o SE 53 -2.5 2.2 983 19 
20 7.6 1 '1 4.4 199 .9 2.7 173 5.7 s 50 -B.D 0.0 2158 20 
21 5.B .B 3.3 001 3.8 3.B 359 8.3 N 53 -6.5 o.o 2113 21 
22 5.4 -2.5 1.5 . 002 3;1 3.2 . 356 7.0 M 45 -9.8 a. B 3128 22 
23 4.2 -3.3 .5 323 .2 1.3 359 .5. 1 -N 54 . -8.0 0.0 1695 23 
24 '1 -2.2 -1.1 016 2.7 2.9 013 8.9 NNE 61 -a.b 0.0 750 24 
25 -.2 -6.4 -3.3 014 3.9 4.0 350 8.9 NNE 52 -11.2 O.t 1933 25 
26 -2.8 -12.4 -7.6 001 3.b 3.6 003 7.6 N 53 -15.4 0.0 2633 26 
27 -3.1 -14.2 -8.7 360 . 1.8 2.0 000 5.7 N 54 -16.7 0.0 2970 27 
28 -.a -11.8 -6.3 005 1.5 1.7 003 7.6 N 51 -16.4 0.0 2740 28 
29 -3.2 -14.1 -8.7 000 2.0 2.4 353 6.3 N 55 -15.9 0 .I 2315 29 
30 1.1 -10.0 -4.5 005 5. D 5.1 358 12.7 N 48 -12.9 U.D 2693 30 
MO!HH 15.5 -14.2 3.2 023 .6 2.4 161 19.0 H 50 -7.7 8.4 74770 

GUST VEL. AT t'ir~X, GUST tHNUS 2 INH::I~VAU3 7.0 
GUST VEL. AT MAX. GUST i'1Hll.JS 1 INTERVr~L 13.3 
GUST VEL. AT i"iAX. GUST PI..US 1 INTE"::RWil_ 19.0 
GUST 1-.JEL. AT MAX. GUST PLUS 2 INTERVALS "13.3 

NOTE:: RELATIVE HUMIDITY READINGS Ar~E UNf~E:Lit~BLE WHEN WIND SPEEDS ARE LESS THI ~ 

ONE METER PER SECOND. SUCH READINGS HAVE NOT BEEN INCLUDED IN THE DAIL', 
OR MONTHLY !'IEr~d~ FOf~ RELiHIVE HUl-1IDITY AND DEW POINT. 

·~·*·)}·:<- SEE NOTES AT THE BACI< OF THIS REPORT ·X··X· ·X.·X: 

E -105 
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MONTHLY SUMMARY FUR TYONt hEATHER STATION 
OAlA TAKEN DUP.UJG AUGU:H , 1980 

DAY 
I~ AX • • 
TE ,\lP • 
DEG C 

~1 I I~. 
1 b'IP • 
D£G C 

~1t.Af I 
n:1·1t>. 
[Ill; ( 

kES. 
~H1•1D 

{)lk. 
D£G 

RES. 
~·W·Il.l 

SPU. 
~1/S 

AVG. 
l~!NO 

SPO. 
~1/S 

R&M CONSULTANTS, INC. 

SUSlTNA HYDROELECTRIC PROJECT 

!>lAX • 
GUST 
D'l I< • 
OEG 

MAX. 
GUST 
SPD. 
M/S 

prVAL MlAN 
DI R. RH 

X 

ME. AN 
DP 

DEG C 
PREClP 

MM 

DAY'S 
SOLAR 
ENERGY 
WH/SQM 

DAY 

-~-----~-·-·---~~--~-~-~~~----··------~--------~-------~-------------------~-------------"·----·-----
01 
02 
03 
014 
OS 
Oo 
07 
08 
09 
1 0 
11 
12 
13 
114 
15 
lb 
17 
ld 
19 
20 
21 
22 
23 
214 
25 
2o 
27 
28 
29 
30 
31 
~\UN Tti 

·-··~ **"''* .. ,.._ 
**"'"* 
~-*"'* 

**"** 
-*--"' 
**"'** 
••••• 
"'**** 
***** 
~···* 

*-··· **"'"'* 
***"'"' 
••••• 
••••• 
***** 
••••• ••••• 
••••• 
***"* ··-·· ***** 
··~,.-···-· 11 • 9 

15.7 
11.9 

***"'* 
"'**** 

13.1 

it*'A.A ···-· * .... ·lr 

·~··"' ***lr-
***** 
**""'"' 
····~· 
···~· .... ,. 
*""** 
**"~~** 

"'"'"'"'* ***** 
****"' 
It***" 
***** 
***** 
~···· ,.. .... 
••*** 
····~ ***-· 
*"'**...... 
"***I{ 

5 • .:! 
ll.3 
2.3 ....... 

****" 
2.3 

**~"'"· *ld ~. 
Ak;*"rlt 

~ ~ * •• 
"'"'"'"'* 

"'"'~·· *•••• 
***** 
••••• 
it'*·~ lr •. 

*""'"'"' ***** 
*"'"'"'* 
1': *"- A""A 

"*"'** 
***** 
*"'. ~. 
"'*"'~* 

It**"* 

*"'"'"'* 
" .... * ... ,.. 
***•"' 
tl:11"1t** 

**"'"'"' 
*"'"'** 

ll.5 
9.0 
7.1 

****" 
"'"'~** 

,, • 2 

**"' 
1< ·--. ... 
-..,. 
*"* 
~·· 
~·* 

"'"'" t<kl< 

*** 
*** 
A*~ 

·~· 
--~· **"' 
*~"' 
**I< 
Aid< 

"** 
*** 
* *"' 
"'** **"' 
**" --·· *** 
*** 
290 
31B 
109 
*~· 
301> 

*"'"'"' 
""'"'"' "'"'"'"' **"* 
**** 
"*"'"' "'*"* •••• 
**** 
**** 
**"* 
"'*** 
***"' 
**"'* •••• 
**"'* 
"'"'*"' 
~ "'** ·-·* ***"' 
""'"'"' **"II 
"*"" 
*"'""' "*"* ,. __ ,.,. 
**** 

1 • 1 
.4 
.7 

.5 

"'*** 
"'**" 
*"** 
1<i<i.tli 

1<1<fl<i< 

"'*"'" .. .,.. 
"'*** 
*"'** 
*"** 
t<lr** 
*"'*"' 
**"'* 
""'** 
***"' 
"'*** .. 
**** 
1<1-i<l\ 

"'"'** 
"'""'*"' **"'* .. ,.-. 
**1<1< 

*"** 
"'"'"'" "'"'"'* 1 • 1 

1.3 
1 • 1 
1.0 

"'*""' 1 • l 

*"' "'~ . 
*** 
**"' 
*""· *** 
""'* 
·~· *"' * 
"'"'"' "'"* 
"'** 
**"' 
*"'* 
"'"* "'** ·;;.,. ;.-
*"* 
l\1<1< 

f<l<lr' 

1<1<11 

"'** 1<1<11 
1<111< 

••• 
*** 
"'""' 210 
31H 
319 
138 
*"'* 
319 

"'"*"' 
"'**" 
1<1<>\1< 

***"' 
"'"'"'* ,.,. __ ,. 
"'"'*"' 
*"'*"' 
**** 
**** 
***"' 
**** 
**** 
"'*** 
"'"'** 
"'*** 
***" 
*"'** 
1<11** 

"*"'"' "1<1!~· 

"'"*" •••• 
***" 
***"' 
**** 
5.7 
':1.1 
b.3 
ll.tt 

~U&T VLL. A[ MAX. GUST MI~US 2 INTERVALS 5.1 
GUSl Vt.l, Al r-IAX. (,lJST MI;·!IJS 1 HITERVAl ~.7 

~US r Vt L. AT ,'lAX. GUS! PLUS 1 IIHtRVAl 11.11 
GJ&f V!L. AI ~Ax. GUST PLUS 2 INTERVALS 3.8 

MSG 
~ISG 

~1SG 

MSG 
MSG 
MSG 
1·1SG 
"lSG 
~ISG 

MSG 
MSG 
MSG 
I>ISG 
I~SG 

f•1SG 
HSG 
I~SG 

MSG 
MSG 
1-iSG 
tt1SG 
~\SG 

MSG 
~iSG 

~iSG 

~iSG 

V15i'' 
V~ S VI 

I: 
SE. 
ft:SG 
~:St< 

"'** * .• 
**"'** 
#<#."**"' 
"'*"'"'* 
*""'*"' 
""'"'"'* 
"'**** 
***** 
*"'*** 
11**** 
*"**"' **"'"* 
*"'*** 
***"'" 
*"'""* 
*"**h 
*"*** 
*"'*"'"' 
*"'*** 
***"'" 
*"'*"'* 
1<f<*** . ... .,. 
***** 
*"'*** 
"'*"'*"' -12.5 
·1.3 
·b.ll 

l.b 
"*·*"* 
~1!.7 

• ••• 
"*** 
**"'* 
•••• 
**"'"' 
"*"* 
"'"'** 
**** 
**"" 
~··* ***" 
"'*** 
*""'" 
"'"'"'* •••• 
~··· ***"' 
*•** 
"'"'"'* **** 
"'*"'* *"'** .. ''"' 
···~ 1<*** 
**"'* 
3.6 
2.8 
o.o 
o.o 

**"'* 
b.tl 

**"' 
*** 
""'"' 
"'"'* 
"'*"' "'*"' 
*** 
"'"'"' 
"'** 
"'*"' 
*"'"' *** 
*** 
*"'* 
• •• 
*"'* 
*** 
*** 
**"' ••• 

*"* **"' 
"'*"' 
"'"'* 
*"" *** 
b')B 

3850 
2588. 
tt507 

""'* 11 b02 

01 
02 
03 
Ott 
OS 
Ob 
07 
08 
09 
10 
11 
12 
13 
ttl 
IS 
1b 
1 7 
18 
19 
20 
21 
22 
73 
21l 
25 
2b 
27 
?8 
29 
30 
31 

NOTEl RELATIVE tiUHIIJl fY 1\tADli'IGS ARt. UNki:.LlABLE WHEN WIND SPtED ARt <! .0 I'IETERS PF.R SECOND. SUCH READINGS 
111\VE I'IUT ulUJ liiCl.UllE.O H< fHI DAILY Ul< MUI-ITHLY ~1E..AN fOk RELAT!VlltW·HDITY AND Dfrl POINT. 

**** St.E GE~EHAL ~0llS nT THE Ht.lK OF THE REPORT **** 
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PRfCIP. 
flfl 11-fil 

TE!fl:RATUR£ 
OCW POINT 

f OCG C l 

PfAK GUST 
UJN.D SPUD 1-

ftvSI 4-

d· 
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.t:, 
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-----------------------------------------------~--~----------------

. I f• 

~ 
\ ; ! 

-·- .. - .. -·-·-·-·-·-·-·-~-·-·---·-·-·- ... -·-·-·-·-·----·~----·---·-·-·-· . N ~ L;.: :!. 
~. .. ; ~ ~ .. ... . ~ 
•• : I ., 
I I I .. 

I : ~ ~ ~:; 
• >'( :.: i .. ~ 

n ~" . ! 
......................................................................................................... -- ...................................... "!."'•• ........................... - ................ .. 

. . , 

•. L-L-L-L-L-L-L-L-~~~4-~~L-~~L-L-L-L-~~L-~~L-~~~~~~ 

5 11 15 

DA'f CT Tl£ ~TH TY()£ &.EATt£R STAT 1~ 

DATA STMT r 'Zl ALDJST tsaa, - , H . ! 

II 
sa sa..M 
-40 RAD I ATIC»4 
21 lttVCHaJ 

• 

100 
80 
60 R£LATJV( 
40 H.J1lDITY 
20 f 7. I 

0 

a a 
16 JJIND 

t« DJRECTir»4 
I OCGJ 



' 
4 

MONTHLY SU~I~II\RY fUR TYLHIL v.EATht:.H STA1l01'1 
DATA TAKEr~ llUIUdli SE.f'Tf.l'lbEk , 191Hl 

DAY 
MAX. 
row: 
DEG C 

HI IJ. 
H. riP. 
Di.:G C 

HL 1\11 
Tt::HP. 
l!Uo C 

HES. 
;IJIND 
DIR. 
DEG 

RES. 
1HND 
SPD. 
~1/S 

AVG. 
WWD 
SPD. 
M/S 

R&M CONSULTANTS, INC. 

SUSITNA HYDROELECTRIC PROJECT 

MAX •. 
GUST 
DIR. 
DEG 

I~ AX. 
GUST 
SPD. 
~1/S 

prVAL MEAN 
DlR. HH 

X 

MEAN 
DP 

DEG C 
PRECIP 

M~l 

OA Y f,S 
SOLA,R 
ENERGY 
1'4H/SqM 

DAY 

--~~------~---------------~---------------------·-~---~·-----·-------------~---------------·-·-~---·~ 
01 
02 
03 
0!1 
05 
Ob 
07 
08 
09 
10 
11 
12 
13 
14 
15 
lb 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2b 
27 
26 
29 
30 
MONTH 

****• 
ltl<lt•• ... ,.. 
••*** 
AltAir It 
••••• 
*""'** 
***** 
***** 
••••• 
***** 
***** 
••••• 
••••• 
lrlrlrltll 

***** 
"'**** 
***** 
lrltlt'l!lt 

••••• 
"*•*• 
***** 
***** 
*"**" 
••*"* 
••••• 
ltltkltlt 

ltltltltlt 

ltltltltlt 

***** 
*""** 

ll;ltltltlt 

*"*** 
••••• 
••••• 
*"*** 
***** 
••••• .,. .... 
••••• 
**~IrA 

••~<•• 
It idol< It 

····~ ••••• 
ltkltltlt 

!lkltltlt 

lrAAklr 

••*** 
***** 
***** ...... 
•••• It 

*"*"* 
***** 
"'**** 
*~*** 

••••• .,.. ... 
llr*"t** ...... 
••••• 

••••• 
***** 
It •• It" 
*"**" 
"**"* 
••••• 
.,. ... . 
.,. ... . 
• •••• 
*lll:l\'!11#1: 

••••• 
••••• ...... 
• •••• 
***** 
***** 
••••• ...... ...... 
*"*** 
***** 
••••• ...... 
***"* 
***** 
"'**** 
••••• 
••••• 
•~r••• 

*"*** 
***** 

i<ltA 

ltltlt 

*** 
*** 
••• 
*** 
"** 
*** 
**"' 
* ** 
*** 
Ilk It 

*** 
* ** It •• 
*** 
It kit 

• "* . .... 
••• 
*** 
*** 
••• 
*"'* 
*** 
*"'* • "* 
*lr* 
••• 
*** 
*** 

**** 
**** 
**** 
**** 
**** 
**** 
It I<** 
**** 
**** 
**** 
**** 
**** 
**** 
"*** 
**** 
**** 
"*** 
**** 
,., ... 
**** 
It*** 
**** 
**** 
**** 
**** 
**** 
**"'* 
**** 
**** 
**** 
**** 

**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**•* 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
ltltltlt 

**** 
**** 
**** 
**"'* **** 
**** 
**** 
**** 
**** 
**** 
**** 
ltltltlt 

*** 
*** 
*** 
ltltlt 

*** 
*** 
"'** 
*** 

··"' ••• 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
"'** 
*** 
*** 
*** 
ltltlt 

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

**** 
"'"'** 
**** 
**** 
**"* 
**** 

'**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
"*** 
**** 
**** 
**"'* 
**** 
**** 
**** 
**** 
**** 
"*** 
"'*** 
**"'* 
**** 
**** 
••1-* 
**** 
**** 

GUST vt.L. AT MAX. liiJST MJ;.JUS 2 HITEHVALS uu 
GUST Vl:.L, AT NAX. GUST MINUS 1 INTERVAL ***• 
GUST VEL. Ill 4AX. GUST PLUS 1 INTERVAL **** 
GUST V[L. Ill MAX. GUST PLUS 2 INTERVALS **** 

~IS (j 

MSG 
HSG 
MSG 
I~SG 

MSG 
~JSG 

MSG 
MSG 
t~SG 

MSG 
MSG 
l'tSG 
MSG 
MSG 
~ISG 

~15G 

I~S(; 

f'ISG 
I~SG 

~ISG 

MSG 
MSG 
MSG 
f~SG 

1·15(; 
~1SG 

MSG 
f.lSl; 
MSG 
~lSG 

** 
** 
** 
** 
** 
** 
** 
•• 
** 
** .,.. 
** 
** 
•• 
** 
** 
** 
*"' 
** 
** 
ltlt 

** 
** 
** 
*"' ** 
** 
ltlt 

** 
ltlt 

** 

***** 
***** 
***** 
***** 
***** 
****It 
***** 
***** 
***** 
***** 
"'***It 
***** 
***** 
*"'*** 
***•* 
***** 
***** 
***** 
**"'** 
***** 
***"'* 
***"'* 
***** 
***** 
***** 
***** 
***** 
***** 
I<**** 
****"' 
***** 

**** 
**** 
*"'** 
**** 
***"' 
•*** 
**** 
**** 
**** 
,.. .... 
•••• 
***"' 
**** 
'"'** 
**** 
**** 
**** 
1r·i<lt1< 

**"'* 
**** 
***"' 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 

Jlr'lc •. lt\ 

**•·* 
**·*· 
* **· 
11111}<, 

*"'* * ., • 
'l!lr\Jir, 

**··"' 
*lt.1t 

*** 
***· 
"'*·* 
*** ........ 
fiJII .. !It. 

It*·* 
**t* . 
**··*· 
**··*·· 
*AI,'Jt,l ... ., 
......... 
**,It, .,.,,., 
"*,,11(~ 

**!\ 

"'"'·"'' H,lf-, 
*It,~ 

**JI, 

01 
02 
Ol 
0!1 
OS 
Ob 
07 
011 
09 
10 
11 
t2 
13 
14 
15 
to 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2b 
27 
?B 
29 
30 

NOTE; REL.ATlVL liUNlDITY ~EA~lN~S ARE UNRELlAtiLE WHEN WIND SPEED ARE <1.0 METERS PER SECOND. SUCH R~ADlNGS 
HAVE riOT til[" liJCLUIJLD lh Tttt. DAlLY UR MONTHLY ME.IIN FUR RELATIVE fiU~llDilY M!D DEW PUINT.·u• 

**** SEE GENEkAL. N0Tl5 AT THE BACK Of TrlE hEPORT **** i, 

\ 
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,SUSITNA HYDROELECTRIC PROJECT 

~~~~~r-r-r-r-r-r-r-r-r-r-ri:.-~r:~~~~~~~-.-.ro-,-,-,-,1~ 

1 £.1'fl£RAT~[ 

DEW POINT 
I OCG C I 

P((IK GUST 

I.IIND SP[[D 
fH/S) .. 

--------------------------------------------------~----------------

-·-·-.--·-·-·-·-·-·-·-.. -----·-·-·-·-·---·-·-·-----·---~-·-·-----·-"" 
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DAY or T~ tDUH TV()£ I..£ATt£R STATJ(tj 

DATA STMTI It SEPT[t'l)(R • 1981 

i0 
60 SU.AR 

I 

til 
B 

ReLATIVE 
H..tUDITV 

(~) 

I.IIND 

f OCii J 



r-IONTHLY SIJi•IMAF<Y Flll< TYOiJL vllATI1ER STATION 
DATA TAKlN DURING UCTUUlR , !980 

DAY 
~1/\X •• 
TE~W. 

DE.G (. 

'!II I • 
Tll IP. 
DEG C 

IIU\1-1 
TEYl'. 
OlG (. 

I<ES. 
~-I!NIJ 

l)!l<. 
Of.G 

RES. 
vnrw 
SPO. 
N/S 

AVG. 
~H NO 
SPD. 
~1/S 

R&M CONSULTANTS, INC. 

SUSITNA HYDROELECTRIC PROJECT 

MAX. 
GUST 
[)J R • 
DI:G 

MAX. 
GUST 
SPll. 
MIS 

P'VAL ME.AN 
DlR • Rfl 

MEAN 
DP 

DEG C 
PRECIP 

MM 

DAY~S 

SOL;&.~ 

ENI:.R!GY DAY 
WH/SiQM 

-~--------·---~~---·----·-~-----------~----------~------------------·---~--~-----·-----···--·--------01 
02 
03 
Qij 

05 
Ob 
07 
08 
09 
10 
11 
1.! 
13 
111 
15 
1b 
17 
18 
lq 
20 
21 
22 
23 
211 
25 
2o 
27 
28 
zq 
30 
31 
HONTH 

••••• 
****" 
****~ 

"'"'"'*"' 
***"* 
***"'* 
***** 
***** 
••••• 
***** 
1<1<1<1<1< 

***** 
***** 
••••• 
***** 
1<1<1<1<1< 

~.3 

3.2 
***** 
***** 

.9 
3.8 
3.0 
s.a 
2.11 

~1.1 

•1.0 
~2.1 

·.2 
·3.3 

~10.9 

5.8 

~···· •••*-• 
***** 
***** 
~1<1<1<1< 

***** ....... 
1<1<1<1<1< .... ,. .. 
****"' ....... 
•**** 
***** 
"**"'* ...... 
"'*"'** 
~o.ll 

-•l.t. 

***"'* 
••••• 
-t •• 2 
•o.d 
-8.3 

~ 11 .1 
•l!.t. 
-10.8 

-l:l.b 
-9.6 
-7.0 

-11 0 It 

-11.8 
-11.8 

"**-· 
***** 
***** 
··~-·* 

"*"** ...... 
••••• 
***"* 
1<1<1<1<k 

"'"*"'* 
••••• 
***** 
* •• ""' ....... 
*"'""'" ***** 
-.).3 
-.7 

*"*** 
*••*I< 
~2.1 

-I. 5 
-?..b 
-2. 7 
_,,_ b 

-s.9 
_,,_ 8 

-~l. 9 
-3.t. 
~7.4 

-11. q 
.. ,1. 4 

***"' 
**"'* 
11'1<1<1< 

***"' 
**** 
**** 
*"** 
**** 
**"'* 
**** 
111<1t1< 

**** 
*"'*"' 
**** 
**** 
***"' 
**** 
**** 
**** 
*"'** 
**** 

.7 
• 1 
.11 

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

.2 
• 1 
• lj 

***" 
.2 

"'*** 
**11!* 
*"** 
**** 
**** 
***"' 
**** 
**** 
"'*** 
"'*"'* 
*"** 
**"'* 
"'*"'* 
**** **** 
**** 

.II 
1 "3 
1.5 

"'*"'* 
**"'* 
1. II 
.b 
.8 
• II 
.b 
.'5 
.5 

·'l 
.8 

1.8 
.8 

"'"* **"' 
*"'* 
*** 
**"' 
*"'* 
"'** 
"'** 
"'"'"' 11;1<11' 

"'*"' "'** 
"'*"' **"' 
••• 
"'** 
Obll 
062 
097 
*** 
"** 
101 
0~8 

123 
2117 
266 

""'"' 21b 
021 
**"' 
278 
097 

0UST VtL. AT MAx. GUST N!NUS 2 INTEnVALS 
GUST VI:.L. AT ~1AX, GUST ~liiJUS 1 HITERVIIL 
Gll:>l 1/I:.L. AT ~lAx. GUST PLUS I INHRVAL 
6UST VE.L. AT ~ll'.x. GUST PLUS 2 HlTI.:RVALS 

*"'** 
**** 
**** 
**** 
**** 
"'"'"'* 

'"'"'"'* 
"'"'** 
**** 
**'I<* 
"'*** 
**** 
"'"'** 
**** 
**** 
"'*** 

1 • 9 
5.1 
7.0 

**** 
**** 
7.0 
3.2 
3.13 
2.5 
2.~ 

2.7 
2.5 
3.2 
ll.ll 
3.2 
7.0 

4.4 
5.7 

***"' 
**** 

Msr; 
MSG 
MSG 
MSG 
MSG 
~1SG 

MSG 
r-1SG 
~t:SG 

~1SG 

~:SG 

~!SG 

MSG 
MSG 
MSG 
MSG 
NE 

E 
SW 
MSG 
~1SG 

Si·~ 

s 
E SE. 
m: 

~Ni'JE 
s v~ 
i:tJE 
w 
~I 

E 

** 
** 
** 
"'* 
** 
** 
"'"' "* 
** 
** 
"'* 
** 
** 
"'* ** 
** 2b 
58 
b2 

"'* 
** S7 
59 
56 
bO 
29 
50 
75 
2fl 
lib 
211 
49 

***** 
1<1<1<'11!1< 

***** 
***** 
***** 
***** 
***** 
***** 
"'"'"'** 
*"'"'*"' 
*"'*** 
***** 
***"'* 
*"'*** 
***** 
"'"'"'** 
***"'"' 
-5.1 
-b. 3 . 

***** 
***** 
-7.7 
-11.1 

-20.8 
***** 
****"' 
-211.9 
***** 
***** 
-23.6 
***"'* 
.. 13.2 

*"'*" 
"'*** 
**** 
**** 
**** 
**** 
***"' 
**"'* 
**** 
**"'"' 
**** 
**** 
**** 
***"' 
**** 
**** 
* *** 
•-•** 
**** 
**** 
**** 
*"'** 
***"' 
**** 
*"*"' 
**** 
**** 
**** 
***"' 
*"'** 
**** 
**"'"' 

*** 
"*·"' 
**'* 
*ll* 
*Ill* 
1<1<11 

*** 
**" 
*""' **" 
*"'* 
*"'" **"' 
*** 
*"'"' 1r1to1t 

2lltUl 
311".) 
26~ ........ 
*·*·"' 

1 o·3¥ 
B~M 

27~ 

53~ 

lOCJt> 
7J() 
qqq 
53~ 

88>9 
2110 

9746 

.· H 

01 
02 
03 
04 
05 
Ob 
07 
06 
09 
1 0 
I 1 
12 
13 
l/l 
15 
1b 
1 7 
18 
19 
20 
21 
22 
23 
24 
25 
2b 
27 
28 
29 
30 
31 

NOTf.; kELA ri Vl HU~·IHJITY i<lf,(Jldi..S ARE UNREI.IAHLE W~lfN WIND SPEED ARl <1.0 MI:TERS PE-R SECOI'IID. SUCH READINGS 
HI\Vl IJOT llf.HI liJCLUDlD IN ThE. DAlLY OR ~10NTHLY Mt:.I\N FOI< Rt:LATIVf: HUMIDITY AND Dn1 POINT. 

uu SEE. GLrJE.I<AL 11011:.5 ,; f THE l:li\CK Of HIE. R[PORT *"'** 
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I 
I
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I"Tl 
I 

....... 

....... 

J 

PP.fC.IF-• 
I lfl/1-fi I 

T f tfl::RA ll...R( 
LUJ PCIINl 

I ll..G C I 

Pf.AK GUST 
UIND SP££0 X 

I HIS l 4 

1 

RLI1 CONSU.. TANT, ll'£ • SUS! Tt.A 1-n'l:R::.t:LtCTRIC f'HCJi:i:T 

r-r I .--.-·.--r·-·---.--- liiJJ 
20 

__________________ .;....... ______ _, .. ______ _ 
" 

h 
II 
II 

'I 
~ 
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}.!!i•·;: 
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6~ 5CU,;il 
~ AAD U1 TIOil·~ 
21 ( t'W'CI"Ql 

• 

IH 
81D 
61 RUATJV[ 
-41 H..ttlDlTV 
21 00 
0 

gg 

16 !,.liND 
1-44 DIR£CTIC»-4 
72 «OCGI 

• 
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DAY Cf'" 1l£ ~TH TYCN: &.I:All£R STAT tCH 

DATA STMTI II OCTOBER I 1911 



\ 

MONTHLY SIJi,IHAHi blh TY!ild:. ~;[liTHER STATION 
DATA TAKEN lllJRliiL JjJVUllil:.k , 191JO 

DAY 
MAX. 
TE~IP • 
DE.G C 

"111'1. 
TUIP. 
~'EG C. 

l·ilM; 
Tf.Hf'. 
li[l; c 

HES. 
I~IMJ 

U!R. 
(iEG 

RES. 
vHflO 
SPD. 
~1/S 

IIVG. 
WIND 
SPD. 
1·1/S 

R&M CONSULTANTS, INC. 

SUSITNA HYOROELI:.CTRIC PROJECt 

~lAX. 

GUST 
OIR. 
DI:.G 

MAX. 
GUST 
SPD. 
~1/S 

P'VAL MEAN 
!HR. RH 

MEAN 
OP 

DEG C 
PRECIP 

MM 

DAY •'§ 
SOLA'It 
!:NERdY DAY 
WH/SifM 

------------~-----~----~--~-----~~------~----------~--·---~-------~--~-----------------~-------~~----01 
02 
03 
04 
05 
Ob 
07 
08 
09 
10 
11 
12 
1l 
14 
15 
1b 
17 
18 
19 
20 
21 
22 
23 
211 
25 
2b 
27 
28 
29 
30 
~IONTH 

99.0 
-7.2. 
-11.9 
-2.4 

- • I 
-3.6 
•3.3 
-o.7 

•14.4 
-14.1! 
·10.2 
•6.0 

-10.3 
-7.b 
-5.4 
-ll.o 
-6.8 

-11.9 
-10.1 

-t..1 
-15.() 
-s.o 
-6.7 
-.~ 

-1.5 
.4 

-·2. 8 
•o.o 
-9.6 

·19.2. 
99.0 

l\"*111ti\ 

-1.>.0 
•10.7 
-1 11.2 
•12.7 
•11 • 1 
-7.4 

-22.5 
•2o.o 
-n. 1 
-2~.3 

-2'J.7 
-22.b 
-a.o 
-c!0.7 
-13.~. 

-20.2 
-22.. 1 
-lb. I 
-a. 1 
-25 •. ) 
-1'1.0 
-20.2 
-12.b 
-10.5 
•11. 2 
-I. ':J 

-11. 0 
•3<!.2 
-32.3 
-32.3 

GUST 
GUST 
GUST 
GUST 

••••• 
-10.~ 

-7.8 
-ll.:> 
-o.4 
-7.5 
-5. ,, 

-1 11.0 
-21.2 
-<.!1.3 
-17.1l 
·to.9 
•lu.5 
-15.2 
•13.1 

-9.1 
•13.'J 
-17.0 
-13.1 
•1 ij.lj 
-2u.2 
-n.tJ 
•111. 5 

-o • '• 
•u.O 
.. r:,.4 
-s-~ 

-l.i .ll 
-20.9 
-c:S.b 
-13.0 

.,.. 
lllb 
.:'49 
12.o 
<?02 
~Ill 

3~1~ 

302 
002 
II b 

11 t> 

1':18 
05d 
~75 

2:sa 
172 
i21l 
Ob3 
193 
107 
0118 
074 
248 
IIHI 
128 
Ou3 
3S'l 
.BO 
2•18 
1)69 
.H7 

VEL. 1\T I'IAX. 
VEL • AT 1·1 A X • 
VEL. AT :·lAX. 
\ILL. AT !•lAX. 

"'"'*"' .2 

r.usr 
r.usr 
GUST 
LLIST 

.3 

.3 

.3 

.3 
1.2 
1.3 
.2 
.2 
oC 
.2 
.2 
.u 
.s 
.2 
.J 
• I 
• 1 
.2 
.2 
.2 
• 1 
.:. 
.7 
.b 

1.3 
2.2 

.7 
• 1 
• 1 

mrws 
~1lfWS 

PL. US 
PLUS 

.4 
•'I 
.7 
.7 
.5 
.3 

1.8 
1 • 7 
•'I 
·'' ·'' .s 
.4 
• II 
.7 
.b -
.s 
.4 
.4 
.s 
.4 
.II 
.s 
.7 

1. 0 
1 • II 
1.5 
2.5 

.9 

.II 
• 7 

1 b7 ~ . 
215 
252 
*"'*. 
219 
215 
350 
337 
086 
072 
118 
199 
050 
230 
2i18 
09( 
227 

"'** 217 . 
057 
1211 
092 
223 
103 
122 
3118 
001 
002 
258 
220 
350 

2 !NtERVAl.S 
1 INTERVAL 
1 INH.RVAL 
2 INT(NVALS 

1 • 9 
1. 9 
3.2 
3.2 
2.5 
!. • 9 
8.3 
5.7 
1.9 
1. 9 
1.9 
ll.3 
1. 9 
1 • 9 
3.2 
4.3 
2.5 
1.9 
3.2 
2.5 
1.9 
2.5 
?..5 
4.4 
5.7 
7.0 
b.3 
7.0 
3.8 
1.9 
8.3 

5.1 
5.7 
6.3 
6.3 

S~1 

E. Sf: 
S~J 

S~l 

Sl~ 

N~! 

ENE. 
n1F 
f.Nf. 
SSVI 
E.t-:~. 

UIF: 
VISo·J 
v. s 1"1 
S~i 

M:. 
SV'I 
NE 
Nt; 
f, E 
!'<[ 
S~l 

E 
NE 

N 
NVJ 
~ISV'I 

Nt 
:iV·I 

27 
46 
29 
32 
33 

. 36 
76 
70 
72 
b7 
79 
Sll 
08 
43 
30 
43 
31 
21 
29 
52 

*"' 22 
311 
48 
32 
b4 
27 
Sb 
Bb 
79 
4/, 

•11. 8 
-zo.a 
•20.8 
•23.1 

-1 .2 
***** 
-9. 1 

•to.9 
**"** 
***** 
·****-* 
***** 
*ll*lr* 

-23 ·'' 
-24.2 
-25. 1 
•23. I 
***** 
***** . 
***** 
***** 
***** 
•2ll.5 
-18.') 
•20.~ 

-7.0 
•2:S.Il 
·lo.fl' 
•20.2 
-25.0 
-18.7 

•••• 
***"' 
**** 
lrlrlrtt 

***11 
•••• 
**** 
Alrlrlr 

"*** 
**** 
**** 
**** 
**** 
•••• 
**** 
**** 
**** ....... 
**"* 
**** 
**"'* 
···~ 1<1<1111 

**** 
•••• 
"'**"' *"'"'* 
•••• 
*"'** 
*"'"'"' **** 

114'3'' 
oit' 
455' 
36'4' 
b l't 
:s1tl 
40'3' 

1 0 1'1. 
711' 
s-t-s· 
74'9' 
79"1 
41l'li' 
4 I '4'' 
51'<1' 
44 f 
3t>S 

~~~; 
557' 
5io' 
:sa'51 

3AiJ 
33'/JI 
40'3' 
31 iJ 
:Sid 
3737 

s:si3' 
59:!'. 

14928' )c 

01 
02 
03 
04 
05 
Ob 
07 
0/:.i 
09 
1 0 
II 
12 
t3 
Ill 
15 
lb 
17 
18 
19 
t'O 
21 
22 
23 
24 
25 
2b 
n 
28 
29 
30 

NOTE; RELAllVE rlU~lDlTY ktADl~GS AHf UNRELIABLE WHfN WIND SPEED ARE <1.0 M[TERS PER SECOND. SUCH READINGS 
HAvE ~lOT tH.tl-. Ji,CU;Ilt.D 11~ Tt1E LiAIL.Y llR ~10f~THLY ~1!:.1\N f!JR RELATIVE. HUHID!TY AI~!> DEW POINT.J·H . 

uu S!:E GEN[I<t,L ~:0 TES AT Tt1L UACK Of THE kEPOfiT **** ' 
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I 
I
t-
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RI.M C()o&JL TANT, INC. SUSITNA HYtROELECTRIC PROJ£CT 

~~,-~~~~~~~r-~,-~-r-r~~~~r-~,-,-~-r~~-.r-r-r-~,-~-r~t~ 

i0 
60 SCLAA 
41 RADIATJ~ · 
ae r tt.J/CKZ , 

150~~~~~~~ .. ~~~~~~~~6-~~~~_.~~~~A-._~~~--~~~--~ • 
120 

Pf.fCIP. 90 
ftfV~} 

Tl :I"'KRA T L.f'(( 
ll.'l.! f•OINT 
r OCG C I 

Pft«: GUST 
UIND Sf'££D K 

lHISJ 

-------~~--------'-----~--~-~- tvi'J --
t ~ J ,~ I I 

' I 
I 
I 

~ .~ ~ 

' -------------------------------------------------------------------

5 11 15 25 31 

DAY Cf" U£ ~TH TY(J£ &£ATI£R STATI(J~ 

DATA STMT I II t4JVE.t&:R , 1911 

2 

RELATIVE 
tU11DITY 

fY.) 

16 WIND 
144 DIRt:CTJrn 
72. fl£6) 

• 



'· 

MONTHLY SU~IMAfiY fOR TYOII[ ~·lEATHER STA Tl ON 
DATA TAKE~ DURlHG DELEMBEH , 1980 

DAY 
MAX •• 
TI;MP. 
DEG (; 

~I HI. 
Tl/·IP. 
[)[(, (; 

II[ AtJ 
TlHP. 
DEG C 

RES. 
otHJD 
I.HR. 
DlG 

RES. 
~liND 

SPD. 
~II S 

AVG. 
~II ND 
SPD. 
MIS 

R&M CONSULTANTS, YNC. 

SUSITNA HYDROELI;CTHIC PROJfCT 

!-lAX. 
GUST 
(HR.· 
DE::G 

MAX. 
GUST 
SPIJ. 
MIS 

P'VAL IIEAN 
OIR. Rli 

" 
MEAN 

OP 
DEG C 

PR£CIP 
MM 

DABS 
SOLAR 
ENE~GY· DAY 
W~i/SW-1 

--·-----·-----~-----·-----·----~--~--------~-----~--~-----~-~-~-----~~-~--~----------~---~-·--~----~-
01 
02 
OJ 
011 
05 
Ob 
07 
08 
09 
I 0 
11 
12 
13 
111 
I~ 

1b 
17 
16 
19 
20 
21 
22 
23 
211 
25 
2o 
27 
28 
29 
30 
31 
MONHt 

-24.11 
-211.9 
-22.t. 
-19.11 

""'""'"' 
"'"'"""' ...... 
••••• 
~···· *'**"'"' 
••••• 
"'"'"*"' ••••• 
••••• 
*"'*"'"' 
"'"'"** 
"'*"*"' 
'***"'"' 
*"'"'"'* 
"'"'"'"'"' 
*"'"'"'"' 
"'"'"'""' 
**'*"'"' 
*"'"'*" 
"'"'*"'"' 
"'"'"'""' 
"'"' **-
*"""'" 
*"'*"* 
••••• 
"'"'"'""' -19.11 

-H.~ 

~.so.q 

-31.11 
~51.11 

••••• ...... 
••••• 
••••• 
·~·*" 

"'"'"'"'* 
"'*"'"'" 
"'"'*"* 
**'~~ ~ .• 
••••• 
I< I<"'*"' 
""'"'** 
••••• 
"'"'"'~.'Ill ••••• 
*"'"'"'"' Alrlrlr" 

**"'*"' 
**"'"'" 
"'"* ··~ .. *"''~~'" 
*""'"'"' 
*"'""''" ••••• 
***'~~• 

A**'~~* 

"'"'*"'* 
-31.5 

-c:o.O 
-d.9 
-n.o 
-25.4 
• •••• ••••• 
···~1< 

,. "'" .. . ,. ... . 
,..,. .. . 
"'"*** 
"'"'*"'* k1<kk1< 

"*'** 
"'*""* 
"'"'"'"'"' 'lo>\1<>\lr 

··~·· *'~~*** 

••••• ..... ~ 
"'···~It 

'*"'"'"* 
"'"'*** 
••••• 
lrA1.>\A 

"'**"'"' ;.•••• 
**"'*"' ... ,.. 
*~··1< 

-n .1 

• 1 
• 1 
• 1 
• 1 

"'"'"'"' . ....... 
**** 
• ••• 
**** 
**** 
**** 
"'*"* 
*"'"'"' 
"'**'~~ 

**"* 
"'"'"'* **** 
"'"** 
"''"** 
}!<"'"'* 
**~* 

***• 
1\"1<'111< 

**'~~* 

**** 
1<1<1<* 

*"'"* 
1d<i1<1< 

***"' 
•••• 
**** 

• 1 

.2 

.3 

.3 

.3 

.3 
"'"'** 
**** 
**** 
"'"'"'* 
"'*"'* 
**"'* 
"'"'"'* .. ... 
**** 
*"'"* 
**** 
*"'** 
**'"'* 
1-···· 
**'~~* 

**** 
"'"'** 
"'*** 
"'"'*"' **** 
lr1ct.jr 

*"'** 
*111t1c 

**** 
"'"'** 
****· 

.3 

126 
202 
2411 
090 
227 
**" 
*** 
*** 
*** 
*"'"' 
*** 
*'~~* 

*"'* 
*** 
l<ft* ..... 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
••• 
*** 
"'"'"' *** 
*** 
*** ..... 
244 

1.3 
1 • 3 
2.S 
1.9 
1.3 

**** 
***"'' 
*"'*"' 
*"'** 
*"'** 
•••• •••• 
**** 
**"'* 
**"'* 
**"'* 
"'"'"'"' **"'* 
****' 
"'*** 
·~*"' 
<II*** 
"''*** 
**"'* 
1<1<** 
**** "' .... 
***"' 
*"'** 
"'*** 
*'~~** 

2.S 

GUST VEL. AT HAX. GUST i•1INUS 2 INH:.RVALS 1.3 
GUST Vtl .• AT I-lAX. GIJST ~11NlJS ! li~TE.RVAI.. 1. 3 
GUST VfL. AI MA~. GUST PLUS 1 lNTE::RVAL 1.9 
GUS! VEL. AT HAX. GUST PLUS 2 lNTlRVALS .6 

~J[ 

NE. 
U;E 
Nf 
sw 
~1SG 

r-tSG 
r-ISG 
~1SG 

f~SG 

~1SG 

f>iSG 
~15G 

MSG 
MSG 
~lSG 

MSG 
t-'ISG 
r-ISG 
I•ISG 
MSG 
~1SG 

MSG 
~~SG 

~1SG 

~1SG 

I~SG 

~1SG 

I~SG 

fvtSG 
~1SG 

Nl 

'loA 

711 
73 
*'* 
** 
"'* 
•• 
""' ** 
"'* 
•• •• 
** 
'~~* 

*'* 
111< 

"* 
**' 
** 
•• 
1<1< 

'~~* 

** 
"'"' ** 
*"' •• •• 
"'* 
** 
** n 

*'~~*** 
•29.0 
·27.6 
***** 
Jlr1<1<1c1< 

*"'*** 
***** 
***** 
**ll<** 
1cA1<1<1c 

**"'** 
***** 
***** 
**"'** 
***** 
***** 
***** 
***** 
*"'*"'* 
***"'* 
***"'"' 
***** 
*"'*"'* 
***"'* 
*'~~*** 

'*"'*** 
***"'* 
***** 
1111<1<ll1< 

1<1<1<1<1< 

"'*"** 
-28.3 

**** 
***"' 
**'~~* 

**** 
**** 
***"' 
**** 
**** 
***"' 
**** 
***'~~ 

*'~~** 

*"'"'* 
**'~~* 

**"'"' 
**** 
**** 
***"' 
**** 
**"'* 
**** 
*"'** 
***"' 
1<1<1<1< 

"'"'** 
**"'* 
"'*** 
**** 
*'~~** 

**** 
**** 
**"'* 

II toO 
4'iS 
4q_3 
IIE\0 
2?3 
*~· 

*~* 
lr1r1t 

*'I'* 
*"'* 
**I* 
*'I* 
*'I<* 
*II* 
·**'* 
*II* 
**·"' 
*".* 
*'I\* 
*lr* 
**:* 
*""* 
**'* 
*·Ill* .,_, . 
lrt<,lr 

*** 
*"""' . *~*. 
*"'* 
*'~~·* 

2160 

•I H 

01 
02 
03 
011 
05 
Ob 
07 
08 
09 
1 0 
11 
12 
13 
1/l 
15 
16 
17 
18 

'1 q 
20 
21 
22 
23 
24 
25 
2& 
?7 
28 
29 
30 
31 

NOTE.; RELATlVL HUMlDJl) HEADINGS ARE. UNRELIABLE ~HlN ~IND SPEED AHE <t.O METEHS PER SECOND. SUCH READINGS 
tiA\IE !'JUT HLHI lfJ(;l.lfOEu It1 TilE DAILY OH I'IUNTHLY ~1FAN FUR IH:LATIVE tiU~llOITY AND OEV; POINT • 

~*** SEt GlNLRAL NUT£S AT lhE BACK OF THE REPORT **** 
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I
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MF:ClP. 
I tf'll'-fi I 

Tft'ff'Mll.K 
OCIJ POINT 

I OCG C I 

PC~"-*: OUST 
UIUD SPEED 

Rt-11 CCJ'6U. TANT, It£. 

150~~~~~----------------------------------~----------------------~ 
120 
91 
60 

-'"'-·-·-·---·-·-·---·-·-·-·-·- .. ---·-·---·-·-·-·-·-·---·-·-·-·-·-·-· .. . . 
: : ~ 
• I t ' • 

... : ·:. :I ~! •• ~ =:~ :jj'"' ;I• ."' .. .,. .... , ,.,: 
!f, I ··w.l•"•: . ;:. 
~.; ~ : ·~ ~ : _., 
~ '1;-.; : r':'· ~·r 

.. '! .. .. 1-~ : ... ~·; •. -'-'· : .. : ....................................................................................... -..... -............................................................................. . 

fH/S l .. 
·L-----.-~~L-L-~~~~~~~~~~~-L-L-L-L-L~-L~~~~_J~~~ 

5 

DAY G" 1l£ tO.ITH TYD£ I.£ATI-£R STAlllJ-.1 

DATA STMT' It IECEt&:R • t9U 

60 SOLAA 
<t0 RADIATI~ 
211 'KJ/0'12 J 

I 

• 

R£LATIVE 
I-U11DITY 

fiO 

&.UND 

rt£Gl 



MONTHLY SUi·IHAKY fUR TYUiiE vt:ATHER STATION 
DATA TAKlN ()UHIIJG JAMJM<Y , l'HH 

DAY 
HAll • • 
1l.I-1P. 
ll£. G C 

t·II IJ. 
TI.IIP. 
L•t.G C 

t:E.AN 
Tf tW. 
llLG C 

HES. 
ldi:D 
iJ!R. 
ou. 

Rf.S. 
~HND 

SPD. 
M/5 

IIVG. 
~'/l~JQ 

SPD. 
li/S 

R&M CONSULTANTS, INC. 

SUSITNA HYDROEL.ECTHIC PROJECT 

~!AX. 

GtJST 
Dlfl. 
DE.G 

MAX. 
GUST P'VAL MEAN 
SPD. lllH. RH 
1·1/S % 

MEAN 
DP 

DEG C 
PHEC If' 

MM 

DA Y·''S 
soum 
E.NI'Hl!Y DAY 
W~I/Sim 

-----------------~--------~--~-------------------------------·------~~------~----------··------·---·-01 
02 
03 
011 
05 
Ob 
07 
08 
09 
10 
11 
12 
13 
111 
1';i 
1b 
17 
18 
19 
20 
21 
22 
23 
211 
25 
2b 
27 
28 
29 
30 
31 
MONTH 

~"'··~ **A*I< 

·~·~· 11**** 
*"'**"' 
*~*"'"' 

!>.**"'"' 
~·"'"'"' 
-11 • tl 
-8.3 
-5.9 
-7.7 
•9.8 

2.7 
:).tl 

•b.O 
•o.a 
-1.2 
-.4 

·9.8 
-8.2 

•11.8 
-o.3 

• 2 
-.7 

-b.t. 
-7.3 

-1b.l 
-•1.';) 
•ll.b 
·u.7 
3.b 

"'"'"'"'* liA"A1c* 
*"'"'** 
**A"'~ 

"'"'"'*"' 
*"'**11 
**1<11<1< 
"'"' ~·"' 
·?u.t. 
·to.':> 
-12.11 
-u.a 
-td.2 
-1'1.11 
-9.9 

-18.7 
•1o.9 
-12.o 
-10.~ 

-1&.2 
-17.3 
-2u.s 
•d.O 
-1 .) • 1 • 
~t7.B 

-<!1.11 
-.!'l.b 
-2~.3 

·1o.G 
- 111. 7 
-20.£! 
-.!~.3 

"'"'*~· 

*"** .. 
**"'*"' 
A *il l<j 

I<**** .,..,.. .. 
**"'"'"' 
.,. ***"' 
·1tJ.l 
-13 ·'' 
-'I .1 

-to.c 
-1 II.(} 
-d.~ 

-3.(1 
•12 .11 
-11.9 

•o.CJ 
-5.,.) 

·111. u 
•12.!.1 
-1o.2 
·1'1. t.> 
·o.ll 
.. 4 .. 3 

-1'1,0 
~tS.9 

-~0.7 

-10.11 
-9.7 

-13. "i 
-11 •. , 

"'"'"' "'*"' 
*** 
I< ... 

1<1111< 
111111 
Al<l< 

*"'* 
·~* 
.~5'.1 

C:98 
3c8 
.S50 
~~I< 

1111 

"** 'A ..... 

231 
l.H 
~ "* 
2SS. 
0~9 

l1b 
u,J 
01:>1 
250 
~~· 
2.S3 
21£. 
lb'l 
U7 

"'*"'"' 
**** 
"'"'*"' **** 
A*** 
**"'* '1<11'1<1< 
**** 
"'"'** 

• 1 
.o 
• 1 
• 1 

**"''~~ 
3.1 

"'*** 
"**"' 

.3 
I • II 

• 1 
.2 

"'*~* 

.7 

.t. 

.3 

.II 
"'*"'11 

.3 

.t. 
• 1 
.3 

11'1<1111 
**** 
*"'** 
***"' 
"'**"' 
**** 
*"'** 
***"' 

.3 

.2 

.2 
• 1 
.2 

2.1 
3.2 
.t-
,II 

.7 
1.8 
.a 
.4 
.11 
.b 

1 • 1 
1. 0 

.4 

.s 

.3 

.~ 

.7 
• 4. 
.7 

"'**~ . 
1111* 
*** 
'1<11*. 
*** 
11** 
*** 
111<11 

2118 
03b 
17b 
2114 
321 
125 
J2Q 
201 
2116 
104 
164 
OilS 
212 
2112 
2o1 
OQl 
083 
058 
230 
030 
25\ 
?.48 
226 
120 

***"' 
'1<1<11* 
111<'1<11< 
**"'* 
*"'** 
*11** 

0 **** 
**to"' 

1.9 
l. 9 
1.9 
1.3 
1.9 

10.8 
11 ·'~ 
2.5 
1.9 
3.2 

10.2 
3.2 
2.5 
1.9 
1.9 
7.0 
5.7 
1.9 
2.5 

.6 
2.5 
2.5 
1.'1 

11 ,II 

GIISl Vll. I•T ~lAX. GUST f·IHIUS 2 INH:RVALS 9.5 
GU~T Vll. AT HAK. GUST MIMUS 1 l~TfHVAL 10.2 
(;IJ!:iT VU .• J.T HAX. GUST PLIJS 1 INTE.RVI\L 11.4 
GUST VI L. AT MAX. GUST PLUS 2 INTLRVIILS 10,8 

~ISG 

~ISG 

~1$(; 

~1SG 

~15(; 

MSG 
1·1SG 
~1SG 

Nl·lf. 
~~~-[ 

Vi "'V! 
tJNE 

~~ 

ESE. 
ESE. 
S>'l 
NNE 
Sl'i 

E. 
t 

NHE 
tNE 
S~'j 

E 
Sl~ 

~.E 

SI•J 
MJE 
51'1 
sw 
S~i 

Sl·~ 

11'1< 

** 
*" 11'/o 
11* 
11'1< 
11* 
'lo* 

** 
Rill 

38 
"'1c 
'lei< 

41 
27 
Jlj 

311 
37 
~b 

30 
17 
** 
?.11 
511 
65 
07 

.35 

*"' B 
27 
23 
3!:1 

*"'**• 
"'**11* 
11*'1<~~ 

****.,. 
"'*"~* 

****"' 
****11 
***** 
"'*11** 
"'*"'** 
"**"'* 
"'*11** 
***** 
•11. b 
-19.5 
*""**" 
****>'< 
.. 11.1.8 
·!11.3 
'l<tr~'** 

***** 
"'"'"'*" *"'*** 
•15.3 
•10.6 
*"'**11 
-2:s.o 
>\1c1c1<k. 

-17.2 
-26.0 
**·**I< .. 1 7 • ,, 

*"'** 
**** 
"'*** 
***"' 
-~"'"' 
**** 
"'*** 
*"'"'"' *11** 
1<R1c'l< 
**"'* 
***"' 'lc*** 
'lc*'l<* 
'lc*** 
l<lti>it 

**** 
**"'* 
I<*** 
***"' 
**** 
"'*** 
"'*** 
"'**~ 
**->1 
*"'** 
'l<kltll< 

**** 
**** 
111<"'* 
1<1cil<* 

***" 

••* 
**!* 
l<il:). 

*"''It 
*** * '*~ ... · 
"'*'"' 
tt*'* 
2fl'2' 
248' 
20'3 
2R3' 
253 
182 
b30 
1112' 
19'7 
26'4 
237' 
1 ~>'ri 
2113 
2'MI 
"1\'0 
2A'O' 
5H 
1162' 
JS':i 
IH7' 
40'8', 
4 !•9' 
60'0 

7281J 

01 
02 
o:s 
Oil 
(15 

Ob 
07 
08 
09 
I o 
11 
12 
13 
Ill 
15 
I b 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
?!l 
29 
30 
31 

NOTE: RELAll Vl HUHIUI l Y kl/,!JlllGS AkE: UNkELIABLE: l'iHE.N I~ tHO SPI:.EI.l AHE <l.O HI:. TERS PER SECOND. SUtfH READINGS 
HAVE. I'WT bt[ll li.JCLllllfD lN Tilt. DAILY Ofl MONTHLY ~1f AN FOR RELI•TlVE riUHIDITY AND DEW f'lHNT. 

**** SEE: GUILRAL I~UlE:J t\ T THE. Bt.CK 11F TtiE Rt:POHT uu 
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11 15 31 

TY(J£ I.EATI-ER STATICJ-4 

DATA START t 11 J~Y 1911 

~~ 

sa sa..liR 
-41 AADIATICW 
21 ttW'CH2) 

• 

100 
80 
60 RUATIVE 
-40 I-01JDITY 
20 l% I 

• 

28 
16 t.IIND 

l -4-4 DIRECTIOO 
72 IOCGl 

• 



\ 

MONTHLY SUi•1HARY fllH IYI)rrt. ~'>!.::AThER STATION 
DATA TAK£11 OlJHliJ(, FLbiWIIRY 1 1981 

DAY 
HAX •. 
TE~1P. 

DEG C 

Hit I. 
nrlP, 
DF:G C 

IIE.Aii 
TE.I·1P • 
[ii:.G C 

I~ES. 

~diW 

OlH. 
l)lG 

Rt::S. 
rlltW 
SPD, 
~1/S 

AVG, 
WHIO 
SPU. 
~1/S 

R&M CONSULTANTS, INC, 

SUSITNA HYDRO[LECTRJC, PROJECT 

MAX. 
GUST 
1>1 R. 
0[(; 

MAX. 
. GUST 

SPD. 
14/S 

P'VAL MEAN 
Dlk. RH 

% 

MEAN 
DP 

DEG C 
PRECIP 

MM 

DAY•.S 
SOLAR 
ENER~Y DAY 
WH/SQM 

•••••••••---~-·-----------~-·---·-~------·---------·-----~--R•~--~-·-••••••-•••••••••••••-~-~~----·-· 01 .!.9 -11.5 ·ll,.) 114 1.3 1.6 OQ3' 8,3 lSf bO -26.11 uu ' 111S 01 
0 2 • 9 - I 2 • 7 ~ ';). q 1 .) 1 2, 3 2 • a 1 6 II 11 • 4 L 1 Q • 3. 2 ** ** 9 0 6 0 2 
03 •11,3 -ti.o -o.~ cl7 .4 .b 233 3.2 Sli lb .. 32,0 uu Sfl5 03 
011 -4.0 -11.1 -1o.o 2~3 .1 .& 22~ 2.s sw 60 ***** **** au~ 04 
05 ·3.3 -1).1 -8.?. 201 .1 .l 067 1.3 I:.NE ** ***** **** 5118 OS 
Ob •1,tl -12.1.1 •7.2 21<! .l ,5 20b 2.5 SI'J 38 H*l<lt **** 293 Ob 
07 •b,l •lu,l) -11.1 006 .0 ,3 107 1.9 tHIE ** ***** *"'** 3".13 07 
Oil -3.3 -9.2 •o,l eel .1 .2 113 1.3 SS1'i ** ***** **** 4bP O!l 
09 •l,O •(J.5 -tl,tl 1'io ,J .6 102 2.5 LSE Ill •1b,£1 uu L15.3 09 
10 •1.7 •ll,(l ·II.Q 228 ,II ,o 23b !;,1 S~J £13 •lB.b **** 511,~ 10 
11 ***** ***** *~••~ 237 1.3 1.3 236 7.0 SN 80 ,.13.2 ~*~* 11~9 11 
12 ***** ***** ***** *k* **** **** •** **** MSG ** ***** **** **~ 12 
13 A**** **~** **~** *~* **** **** *** ~*** MSG ** ***** **** **~ 13 
111 ***** **~** ****~ *** **** **** *** **** MSG ** ***** **** **~ 111 
15 ~**** ***** ****~ *** **** **** *** **** MSG ** ***** **** **• 1S 
1b ***** ***** ***** *** **** **** *** **** MSG ** ***** **** *'- lb 
17 ***** ***** ***** *** **** **** *** **** MSG ** ***** **** **~ 17 
18 ***** ***~* ***** *** **** **** *** **** MSG ~* ***** **** **f 18 
19 ***** ***** ***** *** **** **** *** **** MSG ** ***** **** **' 19 
20 ***** *~*** ***** *~* **** **** *** **** MSG ** ***** **** ·~~ 20 
21 ***** ***** ***** *** *~** **** *** **** H3G ** ***** **** **f 21 
22 ***** ***** *~"'** *** **** **** *** **** MSG ** ****It **** **~ 22 
23 ***** **~** ***** *** **** **** ~<** **** MSG ** ***** **** **~ 23 
211 ***** ***** ***** *** **** **** *** **** MS' ** ***"'* **** *•~ 2£1 
25 ***** ***** ***** *** **** **** *** **** MSG ** ***** **** **t 2~ 
2b ***** ***** ••*** *** **** **** *** **** MSG ** *~*** **** *** 2b ( 

27 ***~* ****~ ·A**** *"* *"** ~*t<t< *** **** f•1SG ** "**** **** *~'It 27 
28 ***** ***** ***** *** **** **** *** **** MSG ** ***** ·~~* **~ 28 
MONTH 2,9 ·17.3 -7.~ lbll .~ .8 1b4 11.11 SW 52 •16.3 **** 611~J. 

l.liST V~L. i\T I·IAX. GUST MIIIIUS 2 INTE:RVALS 
GUST VLL. liT 11AX. GUST i"'INUS 1 INTERVAL 
Gll::if Vtl. llf ~\fiX, GUST PUIS 1 INTLRVAL 
t..t•3T VLL. AT i·tJIX. lillST PLUS 2 INTERVALS 

·IJ 

·I.! 

NOTl; REL A TI \1£ liUf,!lJ l T't ht:. 1\llHrGS All[ UNRELI AULt:: wHEN ~II ND SPEED AilE <I. (l I~ETlRS PER SECONIJ. SUCH RE AO I NGS 
HAVL IIIJT IJI:.lll lillLU()tD HI fHt DAllY UR ~IONTHI.Y ~It AN FUR RELATIVE ~iUiVIIDITY AND lll'.ll'l POINT. 

**** Sf f. r.Ul[RIIl. l.u I LS A r Th£ BACh OF HIE. R(PUfH **** 

\ 

I 



rn 
I ..... 

N ...... 

PRrr.:tP. 
IMH/~ I 

J ll'f>ERA Tl.RE 
OC&.I POlNT 

I J)[G C I 

P[~ GUST 
&.liND 5PE(D 

(H/Sl 

J 

RUt CONSU. TANT, JNC. SUSIT~~ HYDROCLECTRIC PROJ~CT 

r-r-r-T-~T-~~~~,-~.-.-,-,--r-r-r-r-r-r-r-r-T~~~~~~~~~~~0 

&Q 
Gil sa..AR 
<41 AADIATl~ 
21 lttJICH2l 

t50~~~~n-~~_.-Q~~~A-~----------------------------------------------~ • 120 
90 
60 

I 

~JJ------.---~:--------------.. -------
1 I , I: I 1 

I : . . J I I ' I 'II ,, 

I I 

~~~ 
-·-·-·~:-·-·-·::-.·r--·-·-·-·-·-·-·-·-·-·-·-·---·-·---·~·-·-----·-·-·-· 

: ::i . I: :!a . 
~~~~o• .. : • l_:.a·~ II 

.. • .. .-t!<== I~~.~ :~=::i
1 

··: ----·-: . ~ l o~, = :'! ~;\¥.'. ~ t:=.:t~ H: f 
~ !!~ !' ~ ! ,.! . ~ :;·~·::':": .: :: 
• tltl• t I ~ 'i h .......... ·>..If t 1 

•···:, :: •.; • : I ~··!ot '"' f ' ' . " .. .... ...... .. ··~ • ~ :-I . ;·;;; ::·t I .. . ............. .. .. .. . :. ................. ·- ... ·-·· ........ ··-· ................... -·· ......................................................................................... .. 

5 tl 15 

M'f Cf" Tl£ t04TH TYG£ '-£An£R STATU»~ 

DATA STMTJ It ~y • t9it 

RELATIVE 
l-l.tllDITY 

(;() 

l6 I-IlND 
144 DIR£CTI~ 
72 (flEG) 

• 



R~N CONSULTANTS, INC, 

SUSITNA HYUROELECTR!C PROJECT 

MOtHHL Y SU1·1i·111RY f UH J '(l!IH hE: A THt::R S T A TlUN 
DAlA TAKl.N OUHllJG Ht.HCI-I , 19~1 

I 

DAY 

01 
02 
03 
04 
05 
Ob 
07 
06 
09 
10 
11 
12 
13 
14 
15 
1b 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2b 
27 
28 
29 
30 
31 
MONTtl 

~1A ll, · 
TE:: ~1P. 
()[G C 

****• 
···~· ****ll 
~9.3 

~.::.7 

•I , I 
~2.') 

***** 
••••• 
••••• 
••••* 
*"*•* 
****" 
""**"' 
** 1<1< A 

••••* 
3.4 
8.5 
~.b 

2.9 
,9 

~.7 

'1. 3 
.4 
• 7 

l.b 
·~.~~ 
i.4 
2.8 
1.8 
.3 

a.~ 

~I Ill. 
TEJ~P. 

l) u.. c 

***'"* 
~ ... ,. 
*"*** 
.. 2~.2 
-~0.7 

-27.0 
-~9.~ 

***"'* 
*"'*** 
***** 
* """ 1c * 
***~* 

"**"* 
***~* 

••••• 
*"A** 
-b.! 
-~.4 

•13. 7 
-t8.rl 
~c! .L I 
-23.b 
-'1.5 

-1!1.9 
-t'l.d 
.q,q 

~ 111. I 
•20.0 
-111,0 
·21.S 
'"I boll 
-29.8 

hLAtl 
l U1P, 
ou; c 

***** 
• "'. 1•" .... ,. 
.. l~.li 
-11.7 
-14.C 
~lt>.2 

***._fj 
***** 
**•** 
*"*** 
****"' 
* ** *,. 
*"**"' .. ,. .. 
""'*"* -1.4 

• I 
-II • I 
-J,C, 

-11. l 
-1~ .I 
•ll. I 
-7.3 
-'1.5 
-:j. 1 
-4.4 
~d,b 

-5,b 
-9.9 
-h .I 
-i1.2 

RES. 
\\ li~D 
{) 1 H, 
OE.G 

,.,.. 
~""' ••• 
*** 
205 
194 
244 
·~* 
1f1tjl, 

*** 
"*ll 
**~ 

A*"' 
*** 
""'* ••• 
••• 
11.2 
2.29 
320 
Ob<t 
220 
19! 
236 
15'> 
2!S 
l5b 
507 
23! 
22'1 
.s.so 
217 

RES. 
11!-1~0 

SFD. 
~1/S 

"*"'* 
*fl** 
"'**II 
*'"** 

• I 
. • 2 

.:s 
"*** 
*"*"' 
**** 
"'*"'* 
**** 
**** 
"*"'* "'*** 
**** 
**** 
2.2 

.3 

.b 

.3 

.6 
• 4 
,tl 
ob 

"'1.) 

.3 

.9 

.7 

.7 
1.4 
.c 

AVG. 
w ltll) 
SP!l. 
~1/S 

**** 
1<1<1<1< 

*""" .·5 
.5 
,5 
.~ 

.b 

""'*" 
**** 
**** 
*"** 
•••• 
• *"'*. 
**** 
*"''*~-

1.0 
2. lj 
1.11 
1.3 
1. 2 
1.0 
.5 
.Q 
,8 
.7 
.8 

1. 2 
.II 
.9 

1. 8 
1.0 

MAX. 
GUST 
DlR, 
DEG 

*** • •• 
2S2 . 
200 
005 
2511 
239 
**" 
"** 
*** '1\'fll': 
**"' 
*"* 
~·~· *** 
166 
112 
32b 
338 
Ot>l 
1 0 1 
IIIII 
227 
157 
2?.11 
153 
33b 
207 
225 
3'52 
112 

GU;JT VLL. AT i•lAI(, GUST ~IHJUS 2 INTERVALS 
GU.3T VLL. AT ~lAX. GUSl MlllUS 1 lNTE::RVIIL 
LUST VEL. AT HA11. GUST PLUS 1 l!~lLRVAL 
GU3T VEL. AT ~AA. GUST PLUS 2 INTERVALS 

MAX. 
GUST r•VAL MEAN MEAN 
SPO, DIR. RH DP PREClP 
M/S % DEG C MM 

"'**'~< 

**** 
"'*** 

2.'::i 
2.5 
1.9 
3.2 
2.5 

***" 
**** 
***" 
**** 
'l\'1<1<* 

**** ..... 
**"* 

7.0 
8.9 
5.! 
6.3 
5.1 
4.4 
3.2 
3.8 
3,8 
2.5 
2.5 
'5.1 
3.1l 
3.2 
8.3 
8.9 

7.6 
7.0 
8.3 
7.6 

~·J:)G 

t1SG 
t-'I~G 

h:ivi 
SSi~ 

SS~I 

NE 
SI'J 
f>'1SG 
MSG 
f'>SG 
I·ISG 
~ISG 

l•iS[; 
~ISG 

HSG 
51·1 
f. Sf. 
ssw 
~rr~ ~~ 

ENE 
S~l 

ssv. 
~~s vJ 
s~ . 
SSVI 
SI•J 
Mll' 
s~·~ 

5~1 

sw 
S~l 

1<1< 

"'" "'* 
'19 
55 
110 
51 
55 
** 
** 
*~· 

** 
** 
** 
*A 
"'* 51 
31 
41 
46 
411 

46 
b3 
74 
':17 
62 
ws 
S9 
41 
50 
55 
52 

"**"t> 
I<***"' 
**""*"' 
**'-*k 
~14.7 

-lb.S 
-14.2 
.. 17. 0 
***** 
***"'* 
*""'*" 
*"*** ...... 
*""*" **"*" 
**""k 
~8.4 

-13.6 
-11.9 
~111.7 

-12.7 
•lb. I 

a1J.3 
•li .6 
-8.7 
-b.7 
-4.0 
-9.6 

-11 • 3 
•Q,] 

•12.7 
~ 11.3 

"*** 
*"*" 
"*** 
"""* 
**•• 
"'""* ... .,. 
"'"** 
**** 
***" 
**** 
**** 
**"'* 
*"*" 
•~<•• ..... 
**"* 
"'**" 
*"""' **"* 
**"'" 
*"'** 
**** 
*"** 
*"'""' "*"* 
**** 
""** 
"'*"* 
"*"'* 
*~"· 
***"' 

DAY 1 8· 
SOLA'R 
ENERGY DAY 
WH/ S(JM 

··~·, * .~. 
*" •.. 

**" . "''" *•'* 
**'* .~;; 

*"''" .. :. 
**' .. 
*** 
**" . .;.~ 
••* **" 
**·i 

*** .;:* 
u.i .. ~ 
··~ i.H 
*'~<~ 

u" ••'If 
*"" t~i.li 

**i 
*"* .. ., 
"** 

.. , H 

01 
02 
03 
04 
05 
Ob 
07 
OB 
09 
10 
I 1 
12 
n 
111 
15 
lb 
I 7 
18 
19 
20 
21 
22 
23 
211 
25 
26 
27 
28 
29 
30 
31 

NOTE: RELATIVE ttUM!UlTY ~EAUINGS ARE U~RELIABLE ~HEN WIND SPEED ARE <1.0 METERS PE:R SECOND. SUCH READINGS 
HIIVE /jUT UEE•J It<CLIIDLIJ IN Ttll DAILY UR I~OtiTHLY Mt.ArJ FOR RELAUVE HU~I!OITY AND DF.~ POl NT. 
SEI:. GEN[RAL i;UH.5 II T THE BfiCI\ OF Hit: RfPUilT *"** 
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rr1 
I 
1-' 
N 

.. ,:· 

Pf.l£1: IP. 
I ttVt-fll 

rntl(RA TUR£ 

u·~ POINT 
I OC[) C I 

Pf.~ rusT 
~HID SP((D 

Ht/SI 

R&l1 CONSU. TANT. INC. SUSITNA HYDROEL£CTRJC PROJECT 

r-.-.-.-.-~T-~~,_,-,-,-,-,-,-,--r-r~~-r-r-r-r-.-.-y~-.~-.-.~1~ 

B 

I .. i I 

\1 l 

'.AAJ\) 

I 
I f 

'!j·-1,\ 
, J 

I 
I 

" v1 

u I I 
I I 1 J 

---·-·-·n· ·==-·-:-· -·---,-·-·-·-----·-·-·;: ;e-:- · -· -·.-----.--~;.::·-;-·.-·;{J 
: , :: ·-. .. I~ :.1 ~ : lt i ··•• ' i : .t ~ - ,. ~~ , : t 
0 • • . ' t~ : ' ~ : J t : '• ~ . : . ~ 

.:;.::;4 ;;~~ ·~r~: ,~~r 1~~ !'=~:J·.;!~~ ,_"-= ;\.~: '\·~!i~t. 
;~: ;!r : 1 i ~ r ~ ~; !: ii~: t i u~ ~~ 1 t~l ·: n: ii !l ;: f 
, ......... ;. • .. , ..... , •• ;r.'';". ··!}···~· ' ..... . 
:~: c: ~~ :.r· ··· · ! t!: u. : :~ . : r: :; : :: : : 

............................ -~:: __ ;_. :~ .. .. : .............................................. ~ ··-....................... -~ ...... ! ........... : ... 3~- .... ;,.._ ......... t· ...... : ... :: .... ~ ..... :. 

.. .. ;.., .. 
·~~~~~~~~-L-L~~~~~~~~~~~~~~~~~~_J 

5 II 15 25, 31 

DAY Cf' Tt£ t04TH TYON£ ~ATHrR STATION 

DATA START I it 1981 

ill 
60 SCl..AR 
<40 RADIATION 
20 ( t1VCI12 ) 

Ql 

RELATIVE 
H..t11DITY 

(;(J 

tfi ~IND 

f.C-4 DJRECTJ~ 
72 H£Gl 

• 



\ I 
' 
\ 

'I R&~t CONSULTANTS, INC. 

SLJS!TNA HYDROEli::CTRlC PROJECT 

NONTHLY SUI•\dflln flll{ r v ui·Jic: rJlA THf:.R STATION . ; 
DATA TAK£N DUI~HJG APRlL , 1 9!Jl 

RES. RES. AVG, MAX, MAX. DAV·;;S 
NAX •. Ml 1·1. !·lEAH I~ INO ~HN() I'IHll> GUST GUST P'VAL MEAN MEAN SOUIP 

DAY TEHP. TEf·IP. TEI·•I-'. LliR. SPll. SPll. DIR. SPD. D II< • RH DP PREClP ENE~GY DAV 
DEG c LJEG c ll[G c lH .. G ~tiS MIS DEG MIS % DE!.> c M~t WHI~OM 

--·-·-------R---~---·---M·--··--------~----------W·-·--·------~---·-----~~---~·-~--M-~----~-~-~-··---
01 ~1.u -1'1. I •7. 9 ~32 .o .a 250 3.2 S~! 119 .. h.~ 

·~·· 
198.11 01 

U2 .b -l'),S -'7.5 291 1.0 1 • II 300 5.7 NvJ 47 •14.1 *A** 417,3 02 
03 -.8 -zs.,l -12.9 C:39 .a 1 • () 263 3.2 v•Sro 50 •14,0 ,.. •• jl; 491.~ 03 
04 -1.0 -2.: ·'' -11. s 27':J 1. 0 1 ,I\ 317 4.4 ~IS VI 117 -1~.6 *l** 508,5 04 
OS -.4 -211 .l -li.3 225 .7 1.0 2511 3.2 SS(~ 36 •18.1 jl; k** 524,5 05 
Ob ... ~ ""'.:;!tJ.o - U.li Utl .s .a 204 3.2 sv~ 35 .. 17,9 **** 49,0,5 06 
07 -1.5 -23.c3 -12.u 324 1. 3 1.8 332 7.6 NI-IW /j 4 •14.9 ••• 111 512~ 07 
08 -.tl -23 ·'' -U.1 279 1 • 1 1 • lj 322 7.0 rJ 112 •15.0 1tk1t11 4112.5 08 
09 -2.7 -21.2 -12.0 3.)1 2.9 3.2 :B3 10.2 Nf·l~l 3b -19.5 **** SLit>) 09 
10 •c! ·'' -27,u •15,0 223 .6 .9 221~ 3.8 sv-; 28 ·23.2 **** 5o7o I 0 
11 .e -21.~ -13.4 2o4 • b 1.0 336 3.8 ~~~ ~~ 22 -21.7 •••• 5743 11 
12 .6 -21 • . ~ -13.4 201 .3 1 • 1 073 5.1 t<E 25 •21.2 ***11 55t;,o !2 
13 -z.o -25.1 -13.~ Ub3 . 1 .2 1 • 7 071 7.0 E'J.iE 28 -20.3 ....... 5805 13 
14 -II. '1 -2ti.O -lo.5 059 1 • 1 1.7 064 7.6 ~~ t. 37 •20.0 "**• 511~ 14 
15 -z.~ -C:IJ .ll -13.3 Ql~o 1.0 1.7 036 7.0 NE 30 -22.7 1t1r111* 598,5 15 
lb ... z.s -d.t> -13.0 226 .9 1 • 1 223 :s.a sw 35 •22.5 "*~* 5970 16 
17 1 • il ·27.u -1.).(\ 227 ,b .a 2B 3.2 V·iSW 27 •20.2 **** 61 'i3 I 7 
18 1. 8 -2'1. '+ -11.3 r..n .5 .9 209 11.4 sw 32 •16.3 **** 517,5 16 
19 s.u -15.0 -s.o 23<1 .7 .9 229 3.8 SVI 40 -11.6 •• .,111 59b,5 19 
2U 6.7 •lO.C -1. 7 ld7 .7 1.1 13n 5.7 ssv< 40 •6.3 **** 53bJl 20 
21 7.':.1 -1 ·1. 9 -3.7 237 .a 1. 0 223 3.2 sw 110 -9.0 ;1;1111;1< oB.!l 2i 
22 e.s •11 • 'I •1.7 243 1 .I) 1.2 243 3.8 V•SI·• Ill -a.s •••• 673·~ 22 
23 '7. 1 -11.6 -2.3 at.~ .b 1.0 01:16 3,8 s ~~ 1!3 •14.9 "*** 522.(1 23 
211 8.b •7.1 .e 225 • .s 1. 2 320 3.8 Sl~ 117 -7.8 **** 620.3 24 
25 8.0 -a.9 -.11 243 .ll .9 318 5.1 sw 45 •5.3 •••* 720t:> 25 
2b 7.4 •11 • 0 -1 ,I) 21Jb .9 1 • 1 236 4 .II ~~s~ 113 - j 1. 7 **** b8lp 2b 
21 7.tl -7.£!. o.o 300 1 • 1 1.7 :.n3 5. 1 S~J Ill -9.1 ·~~~~· 

6119,0 27 
28 8. lj •ti •. , -.2 l.73 .u 1. 5 353 n.3 sw 39 ~10.0 **** 553t) 26 
29 8.2 -'.J.t: 1.5 222 .8 1.0 22o ~.7 Sl'l 119 ~3.8 ll<tl:lld< 57PB. 29 
30 10.') -o.4 1 • 1 258 ,b .9 264 3.8 sw 42 -4.7 o.o 6511.5 30 
MONTH 10.5 •20.0 ~tl.u 2o5 .5 1.2 333 10.2 sw 39 •1.4. 3 o.o 1 6673p 

GUST VLL. Af t·IAX. r.usr tHiHIS 2 INTERVALS 8,3 
WST HL. AT HAX. GUST ~IWUS 1 INHRVAL 9.5 
G\JS r VI.L. AT ~11• X • GUST PLUS 1 INTERVAL 7.0 
GU~T vu .• AT :·lAX. GUST PLUS 2 INHRVALS 7.0 

NOTE; RELATIVE tiU 11 Dl TY hfADHIGS AFE lHIRELIABLE I"/ HEN I'll rm SPEED liRE <1.0 ~1ETER5 PER SECOND. SUC:H ~EADINGS 
HAVE t;OT tH.ll• !liCLlll.lEIJ 1 r.; HI I:. DAlLV Uk flUNHILY ~lEAN FOR RELATlV[ HLJtllDITY AND DEW ROlNT • :1, 

Akl!l! SlE. GEtllP.AL i';uns Af THE l:lAtK OF THE: Rf:.PORT ***"' 
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Rt.M r;()QJL TANT, It£. SUSITNA HYDRO(LECTRIC PROJECT 

r-r-r-~~T-T-~~~~~~--~~~~,-,-~~~~~-r-r-r-r-r-r-r-r~tea 

PHf."ClP. 
(l'fl/1-fil 

Tftt='fRATlK 
OCU POINT 

C OCG C I 

f"(At: GUST 

UlND SPEED I 
f HIS l <I 

l v l'l 1. v v }f'- j ~. " ._ ,. ~ t •• v • J .. l V A~ '" \.t ~\ ~ \. _J ________________________________________________________ ! _______ _ 

-·T-:-·~·,-·-·-·~·:-rv·; ·-·-~-·-·;-·;·-·;·-:-·;·-;-·«·-·-~-·.;-:-:-·-·;r·-r.-y· ·-· 
•:•.;' e!: l:tlt"• •.: •I J, • t t 1 :"''.I It:;~~~ •l 

i :• ~-=.;.. :.:ei . • • ·· ! -l~· 1 :: ·~ .. : .: • . : .. : !! ~ li. ~~~:~ '~· ~ •. :; .. ·' .. t.~!'~~: i.~ ... J. ~~tr. ~;: # ~ r~ : •.-'-! ; ~ ···~ s !: ~:: ~-~ .. ~ .tt: ~: t~'~~ ..•. ·~;·/·~,s-...-, ::.~"-;~,: .,:. !: ;.~, t~-;: ~ , .. ~ i ~ ;.r. 
•• • ·~ 1 1 ~ •• ~ • •i .... ;•,. • r !,;li,•J ''I ;• ... ·-..._.,.,.: ~·, ·~ 111 

·, ••~ ,·,:~· • ;• •· '' ~ I 11 l1 I I I I • .. , 1 1 '1 11 '~to' ,., 1~ I • ... ~ 1 • 1" '1 LO_·•t 1 I ' .. ·~ . •' '• t· ,• ~~·.··•· . ..._ ·s·• \' .~· ·•· , .. ~ •~~tf 1•···~ .... , •· •• •' 
': ~ ,, :~ :: :: t! .: •,,: ::: ~•:: !:: :~: i ,•: :.~: ::: ··,·c :a• .•:!! :: :: :t . : 

tl If I: I 4 I .,I f -.}1 I ' .,. • i6 I !i_ I , I ltllo 1, ... t• 1 

.; ' i' :. !k i! i! ~ ~ ·~: ~.;.J. 't-J! ;,: \.: i:: ~\! I ~ ~t t~ i 1 ?. ~ 
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\ I 
R&M CONSULTANTS. INC • I 

SUSITNA HYDROELEcTRIC PROJt::CT 

~IONTHLY SU~I~IAH Y FOR 1 vur:E !•IE. ATHER STATION 
DATA Tr.Kf..N OUR Iii!, dAY ' 1'181 

RES. RES, AVG. MAX •. MAX. DAY Is' 
~lAX. · :~J 111. 11{:. ill' I 1\lNu WIND Wlt!D GUST GUST P'VAL MEAN ME. AN SOLAR 

DAY TEMP, TU1P. TE.HP, fllR. SPD, SPO. PIR, SPP, UIR. RH DP PREC If' ENER~Y DAY 
DEG c LJE G c liLG c Ut::G M/~ ~1/S OEG rvs % DEG c MM WH/SQM 

~~-•~w••~·••••·-~----~·~·••8•a•·--~••••••••••••~~---~~·••••••••••••••--••-••-•--••~---~-----~-~~·•••• 

01 9.~ -t>.~ 1 • lj Jut .J \,6 335: ' 7.0 ~>sv. 112 ~6.'::. o.o 547') Ol 
02 9,£1 -2.3 3.S 31tl 1,8 2.1 334 7.0 Nl·!rt 5fl ~4.6 o.o ()6/(& 02 
03 9,11 -tj, 5 c.ll 1H l • .S 1.9 142 7.b Sf_ 51 -3.6 o.o 45~Q 03 
011 9,3 -.6 'I. 3 115 l.b 1 • 9 1115' 7.0 [ 57 ~3.1 o.o 1121,3 011 
OS 11 • 3 -4.7 3.3 .:.13 .s 1.2 2 1H 5.7 Svi liS -2 ,ll o.o 611() OS 
Ob 16.2 -•1. b 5.7 3011 .o 1.~ 333 11.11 t.J 37 -5.1 o.o 6Bti'a Ob 
07 1 7. 1 -1.0 o.o 351 • /j 1.8 055 5.7 IISW 31 -7.2 o.o 7143 07 
08 17. 7 -c.v 1.9 057 1 • .) l.O 093 7.o N[ 27 -b.9 o.o 72113 08 
09 15.5 -3.1:i ~.9 .Hl .I:! 1.3 269 10.2 ~J Ill -.b o.o 425~ 09 
10 12.7 ,9 t>.o Btl 1. 3 1 • 8 337 6,3 t.J 57 1.11 o.o ~ 1 ~.3 10 
11 12.0 2.0 7.0 104 .ll 1. 2 201 3.6 t: /10 -~. 1 o.o I! lib'~ 11 
12 14.3 -.8 o.d Ol:i2 ,tl 1.11 Ill 1 b.3 Nf B -3.8 o.o ~112~ 12 
13 lO.tl .5 5.& 1211 ·"' 1.3 033 5.7 E 'j~ ~3.3 2.0 371.18 13 
111 12.1:1 1.9 1.3 329 • 1 1.0 ()51! S.l EIJE 52 -6.3 3.2 1116

1

~ 14 
IS 13.2 -.tl b • .? 01tl .3 1.1> ?2~ 7.0 r11 JL 51 ·1 ·'' 2.b 5/lll~ 15 

lb 13.5 -.8 u.tl 229 .3 1 .1 ~ 277 6.3 S~l 57 3. I .2 114/j~ lb 

17 13.7 • 1 o,9 lb4 .li 1 ,II 262 ~.1 tlE 117 .2 o.o 531:1.3 17 
18 13.3 2.2 7.8 Ot>S ·" 1.3 067 b.3 HIE. 61 2.8 .B 427~ 18 
19 11 • !.i • 7 t'. 1 129 2.7 2.9 130. 7.6 5[ 53 •2.11 o.o 4541! 19 
20 13.4 .. , c.. II 121> 3.2 

3 ·'' 
13:.\ CJ.S Sl Lib •3.8 o.o 650~ 20 

21 11.1 -.s.7 3.7 i:<l7 .5 1.2 309 s. 1 v~ st·; 112 ·5.4 o.o 5b5}i 21 
22 B.b o.u 4.3 092 .4 1.5 3111\ 5. 1 WSI'i Sb -11.3 o.o 11117~ 22 

23 1s.o 2.tJ 7./:l 057 .u 1.2 018 6,3 Nil f. 50 -1.11 .II 5590. 23 

24 lb.9 -.9 I:J.I) 1ll7 .7 1 • II 1311 5.7 SSE:. 39 •3.3 o.o 6~q,k 211 

25 1o.9 3.2 1 0. 1 .H3 1.3 1.6 2911 b.3 NNf, 37 -5.2 o.o bllCli~ 25 
2b 17.5 3.4 10.5 B9 .b 1.b 356 5.7 h ~;~~ tjJ • 7. o.o 1120~ 2b 

27 15.9 1:1.2 1 c!. 1 173 • 7 1 • 1 1311 3.8 SE . so •3 .II o.o 3750 27 
28 9.7 1 • 7 5.7 Oo8 .s 1.2 0116 3.8 ~If. 31 -b.9 !2.2 2 0 3't). 28 
29 22.7 .o 11 • b 2':>1 .Q 1 • 1 295 11.4 ~·J 311 -1.8 0.0 1120:\. 29 
30 21.11 2.0 II • 7 31/l .a !.b 3il2 6.3 h 3b -.1. 8 o.o 71 b5, 30 
31 15.3 b.5 1 i). 9 129 .2 1 • 7 255 ';,. 1 NE 112 -3.8 11 • 2 ll5~>0 31 
MUNTH 22.7 -b.5 o.d 01:11 .2 1 • 6 2b9 10.2 SE tj<; •3 .I 32.6 16516'> 

!.UST VEL. AT ~lAX. l.UST MltJUS 2 INTERVALS 3.8 
GUST VLL. AI ~lAX • GUST Nlf.llJS 1 INTERVAL 3.2 
GUST VLL. AT 1>IAX • (;IJST PLUS 1 IIHERVAL. 4.a 
L>U::iT VEL, A I t·IAX. &UST PLUS 2 !NHAVAI •. S 4.4 

'Li 

NUTE: RELATIVE ttll•lliJllY H£AiJlitGS AI\[ UNREL I ABU:: WHEN ~llrH"l SPEEll M~E ( 1. 0 ~lf.TE.RS PE.R SECOND. SUC~I READINGS 
tiAVE IWT 61:1:.1·1 I I'ICLUllt.D HJ HI I:. DAlLY OR 1-\UtJTHL. Y ~l[AN FOR RfLAllVE HUMIDITY AND DEW POINT. ..... SI::E GUIUIIIL ~J 0 T l S AT Tti~ . BACK or THE REPORT lid• II "II 
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ltVSJ 4 

SUSITNA HYDROELECTRIC PROJECT 

r\ "1 ~ \a~~ 1 ~~~~ . '~ ~· 1, j1 
I\ I ' I I . . v , I I I I I ~A I , " i'\ I ,11 ~~ ' 
~ \;I v \J ~ Uj, . ~ " 4~ I. I I ~ .,. 1/ • • v ~ i1 l' v \J :~ :: • .,. ~ 
-------------~~-------! ____ 1_·~--------~------~-------J--~~---------

~,~----·-.· -.---·-·----.,.,...]_'l'-·---·.-·~------r.-·-·-·-·---·-·-·-·r:-·-· :: ~ r..t. _. :: e : : :~. J'"":! .. .• :, ~- : .: ~~ ~ ~ , · · /i: :: , i . •: ~!i ~ t\ 0
1 • • I ,r •• ._. t' I ,~,, •. At t!. •• i. I• .: ~ . 1 I I. i, I • ..:.I 1 

1\
1
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R&M CONSULTANTS, HIC. 

SUSITNA HYDROU ECTRIC PROJECT 

MONTHLY St.JI~;4AR ~ FUk lYUrJE I'll A TitER STATION 
UATA T AKE:II llUfWJG JurJE. , 1 'Hll 

I 

I<ES. I<ES. AVG. MAX. MAX. DAY'S I r 

i"lf\X • • ~11 u. I"'C: A•< !•.H<D Oltlll VilND GUST GUST p;vAL 14EAN MEAN SOLAR 
DAY T£14P. TU1P. ll::.llP. UIR. SPD. SI'D. DlR. sro. lllk. RH OP PRECIP E.NERGY DA'I' 

DEG C PEG c i.lE.G C OEG t-1/S M/S DEG M/S ~ DEG c MM WH/SIJM 

-------··-·------------·-----------------·---------------------------------------·----------------·--01 1'l.t. 1 • 1 o.4 124 1.b 2.1 136 7.0 St 113 -2.4 o.o 711'18 01 
02 15.l -.~ 7 ,II 3<!9 ,b 1.4 009 6.3 ~~~~ Ill -l.'l o.o b5b~ 02 
03 14,3 .o 7.4 1<!8 1,5 1 • 7 134 b,3 SF: 38 •4.5 o.o 5523 03 
Oll 15.3 -.4 o .11 C' lil • 7 l.o 229 7.b 51'1 48 •,b 4.2 5621'1 04 
05 11 • 3 ·" ~.8 304 1 0 4 1.6 311 6.3 Nl'l ')3 .7 11.6 51b8 or; 
Ub 1.3. b o.u o.o 033 0 7 1.4 Ob1 5.7 fJ ".:>7 ·1 .6 o.o 6225 06 
07 1'J.3 -1 0 1 7. 1 2!lo 1.ll 1.8 245 b.3 ~HW 42 -.b o.o 7263 (17 
06 8.5 1.5 s.o 074 1 • 1 1 .ll 086 b.3 1: B -11. l 11.6 2233 08 
09 12.1 1.o o.9 208 .7 1.3 173 7.b S~l 50 -I • 1 1.0 61>18 09 

10 1o.6 .3 tl.ll 21>4 ob 1.3 356 11.4 WSVI :So •8.6 o.o 8110 10 
11 14.9 1. 1 b.O 333 1. 3 2.2 0511 7.6 Nl~\'1 so -2.5 o.o 5510 I 1 
12 19.2 -.B 9.2 2tl9 • 1 1 • I 052 ., • 1 HiE 311 -4.8 o.o 7530 12 
13 22.o 2.b 1c.b 115 .7 1.9 096 7.b r 28 -5.9 o.o 8225 n 
111 19.~ 3.5 11 • tj 2o5 1 • 1 1.8 343 7.0 VJ ti5 -.7 .II &500 111 
15 19 .II o.7 13.1 312 • 3 1.6 01111 1.0 WSV• 4') .11.2 3.b ')9oS 15 
16 21 0 1 'J.S 13.3 .soo .9 1.5 1112 5.7 II 42 1 .ll 3.0 6535 1& 
17 22.ll 3.2 12.8 02~ ,3 1. b 112 5.7 UJE 22 •13.b o.o 63'>5 17 
18 21. :s 1.4 11.ll 329 • .s 1.5 066 7.b v.St·l :n -3.3 ·0. 0 56bJ 18 
19 18.& 2.o 10.o lOb .9 1.3 0114 10.2 E5l 311 • 1 .2 7913 19 
20 20.3 -.1 10.1 .:!~1 .7 1.1! 319 ">.7 ~ ?.b •4.1 o.o b93fl 20 
21 1ll.9 7. 1 11.0 273 2.3 2.7 2 Ll1 7.0 I'~SI! C,1 2.7 1.6 6158 21 
22 18.7 5.2 1<:!.0 291 .5 1.6 32b 5.7 V.N~, 53 ll.2 3.2 5110 22 
23 17. 1 3.7 10.<1 11 d .b 1.2 058 7.0 t. 117 2 ·'' II • II 6825 23 
zq 16ob o.l:l 11 • 7 2lb .3 1.& 137 5.7 SSF. 4., -1.0 7.11 50113 2ll 
25 11i.o o.d 12.7 2'18 .6 1.3 349 o.3 s ll9 3.5 .b 5280 25 
2b 1 1 • 7 o.8 9.3 302 .9 1.3 327 4.4 N~·~ b9 -.3 .II t9:H 2b 
27 . 7. 3 3.1 5.2 .$~1 1.3 1.5 002 5.1 N 27 -1 11.7 10.4 1813 27 
26 10.o 1.9 o.3 004 .2 1 • 1 196 3.8 N~h'! '>2 •24.3 'l.B ·~ne 26 
29 9.9 1 • 0 5.4 119 1.3 1.7 1'10 7.0 ES~ b!l -11.0 .2 3573 29 
30 11.9 -.5 'l.7 315 .7 1.5 2611 5.7 1::. 51 -a.o .lj 4901:1 30 
MONTH 22.b -1.1 Q .1 299 .2 I • b 01111 10.2 \'JSI·i /itj •.5.3 b7.o 1711115 

GUST VlL. AT II AX • GUST ~ill JUS 2 IIHERVALS 3.2 
GUST vu .• AT ~lAX. GUST fi.HIUS 1 HiT[RVIIL !J.9 
(,\JST vu .• Ar HAX. GUST'PLUS 1 lNH.RVIIL 5.7 
GU~T VI:.L. AT ~·111 X. GUST PLUS 2 INTERVALS 3.8 

NOTE.: HELATlVE. tllJtl 10 J. TY P.l:AIJ!f!I;S ARE UNkt.LlA~L( ~tit:N ~~1 ND SPEfD ARE <1.0 ~IETE.RS PER SECOND. SUCH REAOI~GS 
HAVE. NOT fl[H, JriCLUDI:.D w THI::. DAILY OR HlliiTttU HEMI f llR RI:.LATlVl ttU.•IIOl I Y AI•U IJE. ~~ PUHJT. 

~*** SEE GENERAL ~1U Tt:S AT THl ilii!;K Of 1HE f{£PtlHT *"** 
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R&.t1 Cel&J. TANT, INC. SUSIT~ HYDROELECTRIC PROJECT 
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21 lt'IVCH2l 

\51~~~LJ~~~~~~~~~~~~~-U-U-U-U~~~~~~~JL~~--~ I 
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llfl/~ I 
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Il[~ POINT 

r Il:G c 1 

Pf~ OUST 

120 
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&.liND SPHD a 

-· -· -·-.·-.·-r - . .,.....-: ·-· r·~-- · -·-:-·-:j-1-:-·-:-·-. ..,.... ---r -·. -·-. · --~·-·-·-,-· 
· ~~ 9 _,~~·~.a 1 ,~ ::~ Jil :! •: ~;: ; : ·' ~1 .~ • ;:;; 4 ·i'•i ~v: : ~.~ 
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• ··~'\• t

11 
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~1 !..•'41')! ••• I I •• • •t'f~ 1 •• ~ '''-' , 1 f ... ••. "~ ... 
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I~ & M C (] N !:3: U L. TAN T B ,. :J: N C • 

<:' t J- c::- ·1· ·r· '~ • A-.... ) . ...~ . - I 'I: 

MONTHLY SUMMAHY FOR TYONE WEATHER STATION 
DATA TAKEN DURING July, 1981 

RES. RES. AVG. HAX. HAX. D~Y'S 

MAX. MIN. ltEAH WIND WIND WIND GUST GUST P'VAL MEAN MEAN SOLAR 
DAY TEliP. TEMP. TEMP. DIR. SPD. SPD. DIR. SPD. DIR. RH DP PRECIP ENERGY DAY 

DEC C DEC C DEG C DEG M/S H/S DEG 11/S % DEG C Mft WH/SQH 

-----------------------------------------------------------------------------------------------------
1 10.4 -1.2 4.6 tOO .a 1.4 112 5.7 ESE 49 -L9 .6 5115 1 1~--, 

2 8.9 4.4 6.7. 348 1.4 t.B DOD 6.3 N 72 2.2 2.2 3050 2 . 
3 13.5 2.7 a. t 003 .4 1.2 345 5.7 H 48 -4.7 . 0 '8 4860 3 
4 15.5 t.b a;b 303 .a 1.5 335 6.3 w 42 -3.7 0.0 sass 4 ,c·-· 

5 12. t 6.3 9.2 1St .5 1.0 211 3.8 E 44 -4.1 3.0 . 2950 5 
6 14.1 6.6 10.4 039 .2 1.0 010 4.4 E 45 .7 7.4 3483 6 
7 13.7 4.4 9.1 027 .5 1.6 810 7.6 N 41 -7.4 5.4 3395 7 
8 12.5 4.9 8.3 ~26 t.O 1.7 343 7.b E 44 -5.4 .4 3878 8 
9 15.3 6.1 10.7 082 • 7 1.2 . 008 5.1 E 55 4.4 .4 4DB5 9 

to 12.1 7.1 9.6 ,651 t.t 1.5 000 4.4 ENE 19 -16.3 7.4 2199 tn 
11 15.3 7.3 11.3 343 .6 1.0 336 5.7 NNW 51 3.9 1.2 4453 11 
12 14.5 5.8 10.2 345 1.5 1.8 351 5.7 NNW 54 4.6 0.0 4773 12 
13 14.3 6.0 18.2 298 .B 1.1 347 3.8 WSW Sb 4.S o.o 3035 13 
14 14.0 5.9 10.0 100 .3 1.1 137 3.8 SE 36 -5.2 1.8 2765 14 
15 14.7 8.2 11.5 080 1.5 1.5 088 4.4 ENE 29 -10.2 6.6 315U 15 
16 18.1 10.2 14.2 073 .1 1.1 089 3.2 ENE 45 1.9 5.0 4210 16 
17 17.3 10.7 14.9 2b0 .2 .9 022 4.4 w 41 -.9 10.4 3640 17 
18 1b.9 9.8 13.4 289 .1.1 1.4 2b9 5.1 w 43 5.6 4.o 4813 18 
19 13.9 9.0 11.5 2\b I 1 .7 165 3.2 HE 33 -3.4 10.8 '3238 19 
20 12.7 8.7 10.7 098 .b 1.0 116 3.8 E 48 -1.2 5.6 2998 20 
21 18.8 7.7 13.3 251 1.1 1.4 245 5.1 WSW 45 2.3 O.Q 5533 21 . _,...-~-, 

22 16.9 7.9 12.4 259 1.0 1.2 258 5.1 WSW 50 2. D 1.4 4430 22 
23 1S.4 9.4 12.4 . 127 ;& 1. 0 . 161 3.8 ENE 47 5.8 7.8 3458 23 
24 1S.3 9.o 12.5 108 1.7 1.9 138 6.3 ·E 53 . 1.9 .4 3645 24 
25 14.4 8.5 11.5 117 1.0 1.3 143 4.4 E 36 -4.7 15.0 2875 25 
26 15.8 7.9 11.9 310 1.2 1.6 •. 336 6.3 NNW 4b .s .2 5643 26 
27 19.1 8.0 tl.b 309 .8 1.3 356 4.4 N 50 2.9 0.0 5740 27 
28 17.0 7.0 12.0 301 .4 1.2 277 5.1 NNW 42 -6.2 2.0 3ots 2a 
29 16.6 4.9 10.8 276 1.2 1.4 303 5.1 WNW 40 1.6 .4 4270 29 
30 16.2 4.3 to .3 31! .o 1.1 015 5.1 w 50 4.4 .4 3923 30 
31 16.3 7.2 11.8 050 .3 1.0 001 5.7 N 46 6.1 .6 3228 31 
HONTH 19.1 -1.2 10 .B 359 .2 1.3 010 7.6 E 45 -.6 100.2 122189 

GUST VEL. AT MAX. GUST MINUS 2 INTERVALS 7' 0 
GUST VEL. AT MAX. GUST HI NUS 1 INTERVf~L 6.3 
GUGT VEL. AT MAX. GUST PLUS 1 INTERVAL 7.0 
GUST VEL. AT MAX. GUST PLUS 2 INTERVALS 6.3 

NOTE: RELATIVE HUMIDITY READINGS ARE UNRELIABLE WHEN WIND SPEEDS ARE LESS TH?, 
ONE METER PER SECOND. SUCH READINGS HAVE NOT BEEN INCLUDED IN THE DAILl' 
OR MONTI-Il..Y MEAN FDR RELATIVE HUMIDITY AND DEW POINT. 

·X'*•* * SEE NOTES ~~T THE BACI< OF THIS REPORT **•** 
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R&M CONSULTANTS, INC. 
SUSITNA HYDROELECTRIC PROJECT 

TYONE WEATHER STATION .. 
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<:" l J'(;:;- .,. •y• ;)o._ I ~ .... ::> - .,.,;:> • • I I "'I (··t 

SUMMARY FOR TYONE 

& M CONSULTANTS> INC. 

WEATHER STATION 
DATA TAKEN DURING August 1 t 981 

RES. RES. AVG. MAX. HAX. DAY'S 
MX. MIN. MEAN WIND WIND IIIND GUST GUST P'VAL MEAN MEAN SOLAR 

MY T81P. TEMP. TEMP. DIR. SPD. SPD. DIR. SPD. DIR. RH DP PRECIP ENERGY DAY 
DEb c DEG C DEG C DEG li/S MIS DEG K/S ' DEG C M" WH/SQH 

------------------------------------------------------------------------------------------------------
1 12.4 8.0 10.2 OB2 2.0 2.1 127 5.7 E 51 -4.3 - 7.4 1683 1 
2 12.4 7.7 10.1 087 1.1 1.5 122 4.4 ENE 44 -3.5 11.8 3458 2 
3 16.9 1.9 9.4 . 140 .4 1.2 154 4.4 SE 46 1.8 .4 46BB 3 
4 18.4 -.B 8.8 055 1.1 1.6 051 7.6 NE 36 -3.7 0.0 5878 4 
5 16.b 0.0 8.3 116 1.6 t.a 128 7.0 ESE 44 1.9 .a 3845 5 
6 17.4 6.5 12.0 124 2.0 2.2 144 7.0 SE 44 -1.3 2.8 3595 6 
7 12.9 7.1 10.0 112 2.2 2.3 107 7.0 E 52 -2.6 t.S 1538 7 
a 15.4 6.6 11.0 110 2.2 2.3 132 7.b E b5 5.4 .4 3398 8 
9 16.1 b.b 11.4 125 1.3 1.8 154 6.3 E 47 -.1 2. B 4163 9 

1G 15.5 5.9 10.7 140 .5 1.2 154 5.1 E 48 1.8 o.o 3603 10 
l1 14.0 5.1 9.6 129 .7 1.3 186 7.8 SE 50 .a - .B 4215 11 
12 12.3 6.3 9.3 122 1.2 1.6 174 6.3 E 64 2.8 .4 2248 12 
13 12.6 5.4 9.0 059 1.1 1.8 099 5.7 E 56 .9 3.2 3933 13 
14 12.1 4.5 8.3 143 1.3 2.2 173 7.6 ESE 42 -6.9 1.2 2673' 14 
15 10.2 ·,7 4.8 132 .9 1.7 132 6.3 SE 55 -4.3 8.1 2U3 15 
16 7.9 -3.5 2.2 309 .9 1.6 281 7.0 WNW 47 -5.4 ·,6 4530 lb 
17 11.7 -4.7 3.5 122 .5 1.1 t5n 5.1 NE 36 -B.4 1.1 st ;a t7 
18 9.5 4.9 7.2 085 1.5 1.6 089 4.4 E 29 -13.5 4.2 2138 18 
19 11.7 4.7 8.2 083 .7 1.0 101 3.2 E 33 -12.9 7.4 1748 19 

. .20 11.3 3.6 7.5 083 .4 .9 050 4.4 ssw 44 -.4 5.6 1370 20 
21 15.9 4.0 u.o 144 1.5 2.0 171 8.3 SE 42 -1.7 o.o 5110 21 
22 11.1 5.1 8.1 ObO .2 .7 080 2.5 ENE 43 -1.7 J.b 2390 22 
23 15.3 .9 a.1 121 .l .a . tOO 5.7 ESE 42 -2.8 .4 4080 23 
24 18.8 -2.2 8.3 145 .5 .a 130 4.4 S£ 32 -b.S o.o 5485 24 
25 24.2 1.3 12.8 OBO .1 .8 152 3.2 NE 3b -4.2 0.8 5318 25 
2b 25.8 4.4 15.1 210 .4 1.1 178 3.8 WSW 34 -3.3 o.o ·_ 5325 26 
27 24.8 6.3 15.6 340 .a 1.2 292 5.7 H 34 1.5 0.8 50b5 27 
28 25.4 6.7 16.1 280 .7 1.2 331 5.1 WSW 44 .9 0.0 4510 28 
29 19.8 2.2 11.0 246 1.0 1.4 250 7. 0 IISW 48 3.7 0.1 5085 29 
30 17.8 6.8 12.3 253 1.3 1.7 246 5.7 WSW 50 2.4 1.4 4283 30 
31 15.8 -.3 7.8 311 1.8 2.5 004 7.6 N 43 -b.t .8 5233 31 
HONTH 25.8 -4.7 9.b 111 .6 1.5 171 8.3 E 45 -2.2 b5.2 117774 

GUBT VEL. AT t1AX. GUST MINUS 2 INTEI:~VALS 6.3 
GUST VEL. rH liAX. GUST Mil'·! US 1 INTERVr1L 6.3 
GUBT VEL. AT MAX. GUST PLUS 1 I NTER~JAL 6.3 
GUST VEL. AT MAX. GUST PLUS 2 INTERVALS 7.0 

NOT I::: RELATIVE HUMIDITY REr.tDINGS AI~E UNRELIABLE WHEN WIND SPEEDS ARE LESS 

~--- I 

THf.' ! 
ONE METER PEl~ SECOND. SUCH I~EADINGS HAVE NOT BEEN INCLUDED IN THE DAIL~ 
OR MONTHLY MEAN For~ RELATIVE HUMIDITY AND DEI..J POINT. 

')(-')(--~-~ SEE NOTES AT THE BAG!< OF THIS REPOI~T **-~* .. 

' . -;.-... -~--": -~-- . --. --- ' . -· . 
. -,;.:.;/J;;,;..:~1.:i.::.:.....~~....r-.:_·-.:,"~~ o.• llo.J&.-~--.-;; ~ :..•,o ,,._ ; ...... ~.~· ::. oC" ,'_•~ •• -'--· : - ,•', 
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RlM CONSULTANTS. INC. 
SUSITNR HYDROELECTRIC PROJECT 

TYONE WEATHER STATION 
August, 1981 
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R ~ M CONSULTANTS~ INC. 

S U ~3 :1: T N 1-:":-1 H Y D F-': C) E L. E C ·r F~ :1: C::: F'i I~ D ~T E C T 

MONTHLY SUf·iMARY FOR TYONE WF..:ATI··IER STf"!jTIDN 
DATI~ TAKEN DURING Sep teMhE-~r ~ 19B1 

RES. RES. AVG. MAX. MAX. DAY'S 
MAX. KIN. MEAN WIND WIND lUND GUST GUST P'VAL MEAN MEAN SOLAR 

DAY TEMP. TEMP. TEMP. DIR. SPD. SPD. DIR. SPD. DIR. RH DP PRECIP EtlERGY DAY 
lEG C DEG C DEC C DEG lt/S 11/S DEG 11/S % DEC C MM \rlH/SQl\ 

-----------------------------------------------------------------------------------------------------
1 17.9 -4.3 6.8 067 .4 .7 075 4.4 ENE 24 -15.0 0. 0 5228 
2 14.2 -3.0 5.6 340 .6 1.1 333 5.1 ~UI 43 -.6 o.o 3150 2 
3 13.6 2.7 8.2 186 .1 .9 173 4.4 ESE 67 -. t 0.0 2845 3 
4 9.8 .1 s.n n92 1.0 1.2 083 5.1 E 52 1.7 .8 1998 4 
5 14.2 4.3 9.3 124 .8 1.1 132 4.4 E 50 -.3 0.0 2120 r 

"' 6 11.0 -.1 5.5 137 1.0 1.5 151 6.3 ESE 57 1.1 .2 2415 6 
7 6.5 -3.1 1.7 280 .1 r .... 201 2.5 w 50 .7 3.~ 1383 7 
8 13.3 1.5 7.4 254 .4 1.0 DDt 3.8 WSW 51 -3.1 o.o 3918 a 
9 10.9 1.3 6.1 326 1.2 1.9 ou 5.7 YSW 63 .4 3.0 1793 9 

10 12.7 .8 6.8 281 r 
,,J .9 339 4.4 WSW 42 -3.2 3.2 2935 1D 

11 10.4 -.1 5.2 181 .4 1.1 192 J.B WSW SJ -5.5 o.o 2130 11 
12 11.6 -2.3 4.7 113 .9 1.2 143 5.7 E 43 -3.9 ., ... 3233 12 
13 10.7 -1.9 4.4 105 .e 1.1 878 5.7 E 44 -'3.0 0.0 2f:.S8 13 
14 12.4 -3.4 4.5 069 .1 1.1 358 5.7 ENE 38 -7.6 0.6 2910 14 
15 14.3 3.4 8.9 111 1.4 1.8 159 7.0 E 55 -3.9 .2 3078 15 
tb 12.5 1.5 7.0 118 1.9 2.1 151 6.3 E 45 -6.1 o.o 316J 16 
17 13.1 2.5 7.8 D62 1.8 1.6 047 7.6 ENE 33 -9.6 o.o 3740 17 
18 16.2 2.7 6.5 603 .4 1.1 058 6.3 ENE 51 -4.5 .2 1958 18 
19 11.0 l. 1 7.1 148 1.2 1.7 134 7.0 SE 51 -3.6 .a 13ta 19 
20 8.9 .9 4.9 265 .6 .9 319 '4,4 WSW 47 -5.3 .8 2513 20 
21 7.9 .8 4.4 338 1.8 2.2 359 6.3 N 38 -12.7 o.o 2238 21 r···-._ 

22 8.9 -5.5 1.7 321 1.0 1.3 353 5.7 NNW 43 -8.6 D.O 2930 22 
23 7.0 -5.8 .6 141 .J . .7 189. 3.8 E 50 -7.5 0.8 2593 23 
24 2.8 -3.0 -.1 340 1.1 1.4 356 . 7.0 N 59 -3.3 0.0 1698 24 
25 .9 -7.7 -3.4 331 1.6 1.9 344 6.3 N 69 -7.2 1.2 "1455 25 
2b 1.3 -11.3 -s.o 318 1.1 1.7 '.332 5.7 N 62 -12.5 0 '0; 3613 26 
27 1.1 -14.5 -6.7 336 .3 .9 on3 3.8 NNW 58 -13.8 .4 .335B 27 
28 1" ... -11.5 -5.2 052 .5 1.0 133 5.1 NNE 57 -13.9 o.o 2705 28 .7'/ 

29 .4 -12.3 -6.0 259 .3 .9 004 3.8 WSW 67 -11.6 0. 0 1895 29 
30 3.4 -5.0 -.8 341 2.2 2.4 352 7.0 NNW 49 -10.8 'l 1553 30 ... 
tiOIHH 17.9 -14.5 3.4 025 .2 1.3 047 7.6 E 50 -5.8 14.~ 77775 

GUST VEL. AT i"IAX. GUST MHJUS 2 INTERVALS 5.7 
GUST VEL. AT rlAX. GUST i'1HHJS 1 I NT I::RV f~L '?.0 
GLJ~3T VEL. AT MAX. GUST PLUS 1 I NTI::R~JAL 5.7 
GUST VEL. AT t1AX. GUST PLUS 2 INTERVi~LB 7.0 

NOTE: RELATIVE HUMIDITY READINGS ARE UNRELIABLE WI··IEN WIND SPEEDS ARE L.ESS THAc~c~ 

ONE METER PER SECOND. SUCH f~EADINGS HAVE NOT BEEN INCLUDED IN THE DAIL 'I 
OR MONTHLY ME~tN FOR REUHIVE HUMIDITY AND DEW POINT. 

~··X··lB~ SEE NOTES AT THE Br-tCK OF nns REPOIH ~HH<·'Xr 
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ATTACHMENT E.S, PART 4 

KOSINA CREEK CLIMATE DATA 



MONTHLY SUMMARY FUH KOSINA CREEK WEATHER STATION 
OAT A TAl\ EN DUR INC. AUGUST , 19o0 

DAY 
~111 X • 
TEMP: 
DEG C 

,'liN. 
TEf.lf'. 
DI:.G C 

1•1EAN 
T E~IF'. 
DEG C 

RES. 
vdNU 
()J". 

DE.G 

RES. 
WIND 
SPD. 
~1/S 

AVG. 
WINO 
SPO. 
M/S 

R&M CONSULTANTS, INC. 

SUSITNA HYDRUELE.CTRIC PROJECT 

MAX. 
GLIST 
DlR. 
D[G 

MAX. 
GUST 
SPD. 
~1/S 

P'VIIL MEAN 
DIR. RH 

X 

MEAN 
DP 

DEG C 
PREClP 

MM 

DAY'S 
SOLAR 
ENERGY 
WH/SQM 

DAY 

---·---~-------~------~------------------~-------------~----~---------·"·--~--------~-----·--~------R 01 
02 
03 
04 
05 
oo 
07 
06 
oq 
10 
11 
12 
13 
Ill 
15 
1b 
17 
16 
1q 
20 
21 
22 
23 
211 
25 
2b 
27 
26 
2q 
30 
31 
MONTtl 

**~·· 

·~··· *****' 
*'**** 
***** 
****'* 
*****' 
*'**** 
***'** 
*'**** 
**'*'"* 
111<Ai01! 

***** 
**••• . .,. ... 
**'*** 
***** 
*'**** 
***** 
***** 
*'**** 
**'*** 
*'"***' 
*'"*** 
11.3 
111.11 
11 oil 
12.7 
1l.b 
U.1 
9.11 

111.ll 

****" 
*"'*** 
1!1!1<1rll 

***** 
*"*'** 
****" 
***** 
.frill! I! I! 

***** 
****'* .-.,.,. .. 
****'* 
1<1!1ti01< 

"*"** 
""'*** 
*'**"" 
1!.111!1!1! 

*•""* 
""*** 
*****' 
****" 
*""** 
**""" 
1!1!111!1! 

1 .II 
1.2 
.4 

2.9 
1.2 
~.5 

4.0 
-.5 

I!I!A«* 

***** 
*'**** 
***** 
****" 
*"*** 
***** 
***** 
"**'"" 
****" 
***** 
****" 
"*"*'* 
'"**** ..... ,. 
11fi!JI.1!A 

***** 
*****' 
* * * ''"" ***** 
***** 
*'**** 
•**** 
*'"*** 

o.3 
7.8 
5.9 
1.b 
0 ,I~ 

t..3 
b,] 
o.B 

**" 
***' .. ,. 
"** 
**" 
"** 
*'** 
***' 
••• 
"'**' 
***' 
* ** 
*** . .,.. ..,. 
*** 
"'** 
••• 
*** 
••• 
., ** 
*'** 
*** 
••• 
••* 
0.51 
010 
013 
3111 
092 
177 
050 

**'** 
*'*'** 
*'""'* 
*"** 
**"* 
*'*** ,. ... 
**'** 
**"* 
""** 
**"* 
*""" 
"'**" 
"'***. 
1!1!1!1! 

1<1!111! 

**""' 
*""* 
**"* 
•••* 
*""* 
***" 
"*"'* .. ,. .. 
1!1!1!1! 

.2 

.8 
1.7 
.o 

2.1 
.9 
.s 

"*"* 
*"*" 
***"' 
"'"** 
"'*** 
"*** 
"'*** 
**** 
***"' 
***"' 
**** 
**** 
**** 
****. 
**** 
**** 
**** 
•••• 
**"" 
"'""" *"** 
"*"* 
***" 
**** 
2.ll 
2.2 
2.0 
2.2 
2.2 
3,3 
1.3 
2.2 

*"* 
*"* 
*"" 
1!1<io 

""* 
"""' 1!1!1! 

1!1!1! 

*"* 
"*" "*" 
*"" 
"*" "** 
*"* 
1!1!1! 

1!1!1! 

1!1!1! 

*"* 
*"" 
"*" **" 
**" 
""* 33b 
005 
029 
018 
279 
095 
113 
095 

"""* 
**** 
**** 
1!1!1!1! 

""** 
*"'*" 

·Ji01<A1! 

*"** 
""*" """* 
*"** 
"**" 
**** 
*""" 1!1!1!1! 

1!1!1!1! 

"'""" **"" 
"""*· *""* 
1!1!1!1! 

"**" 
""*" 
"*"" b.3 
5.7 
5.7 
7.0 
8.3 

10.2 
5. 1 

10.2 

GU~T VEL. AT .~1AX. GUST N!NUS 2 INTERVALS 8.3 
LUST VEL. AT MA~. GUST MINUS 1 INT~RVAL 8.9 
GUST VEL. AT MAX. GUST PLUS 1 INTERVAL 8.3 
GUST VEL. AT MAX. GUST PLUS 2 lNTE.RVALS 8.3 

MSG 
MSG 
MSG 
~1SG 

MSG 
~1SG 

fvlSG 
MSG 
~1SG 

~ISG 

fv1SG 
~1SG 

tASG 
MSG 
fviSG 
MSG 
MSG 
MSG 
I~SG 

MSG 
MSG 
MSG 
MSG 
MSG 
ss~ 

N 
NIJE 
NNE 
SSti 

E 
ss~ 

N 

1!1! 
1!1! 

"'" "'" ** 
1!1! 

1!1! 

*" ** 
*" 
"* 1!1! 

""' 1!1! 

1!1! 

u 
1!1! 

"* ** 
1!1! 

""' "* 
*" '1<1! 

55 
56 
69 
bEl 
70 
69 
b7 
bS 

**"** 
""**" 
"""*" *"""* 
*"**" 
"*"""' 
"**** 
"**"* 
*"""* 
"**"* 
*""*" 
1!1!1!1!1! 

*""** 
""*"* 
*"*"" 
""*"" 
""*** 
"""*" "'"*"* 
"""'"" **""* 
""""* 1!1!1!1!1! 

1!1!1!1!1! 

-1.7 
-.7 
1 .ll 
1.5 
1.6 
2.2 
.a 
.7 

*"*" 
*"*" 
"*~* 

**"'" 
*"'"* 
1!'1l1!11r 

*"** 
.-.. *" 
"*"'* 
*"'** 
"*** 
""'"* 
**** 
*"** 
"*"* *"*" 
*"'*" 
1!·11r1!1! 

***" **•* 
*"*" 
"**" 
"""* 
""*" o.o 
o.o 
3.ll 
I • 0 
o.o 
o.o 

.b 
5.0 

*"" 
*** 
"'""' "** 
*"• 1!1!1! 

1!1!1! 

"*" **" 
"** 
**" 
*"'"' 
""'* 
**" 
*"* 1!1!1! 

1!1!1! 

*** 
*"" 1!1!1! 

*** 
**" 
1<*1! 

"** 
1383 
43711 
2520 
.Hi4'i 
2783 
3150 
1686 

197Qb 

01 
02 
03 
011 
05 
01> 
07 
06 
09 
10 
I I 
12 
13 
111 
15 
lb 
1 7 
16 
19 
20 
21 
22 
23 
2'1 
25 
2b 
27 
28 
29 
30 
31 

NOTE; RlLATlVE tiUMlDlTY kEAO!NGS ARE UNRELIABLE WHEN WIND SPEED ARE <1.0 NETERS PER SECOND. SUCH READINGS 
HAVE NOT ~EEW lNLLUDlD l~ THl DAILY OR MONTHLY MEAN FUR RELATIVE .HUMIDITY AND DEw POINT. 
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R&M CONSULTANTS, INC. 

SUSlTNA HYORl.lf:I.EC TR 1 C PRUJI:CT 

MONTHLY SUHII/IRY F~lk 1\0Sl~ll\ CRElK WEATHER STATION 
DATA TAKEN DURHIG SU'U:ii~ER • 1980 . . 

RES. RES. AVG. MAX. MAX. DAY;~ 

~I fiX •. HIN. ~lEAN ~~I Nll WIND ~HID GliST GUST P'VAL MEAN Mt.AN SOLAR 
DAY TH1P, Tl:HP, TUiP, Dlk. SPD. SPD, DlR. SPD. DIR. RH DP PRECIP ENfRGY DAY 

DEG C Ot::G C DEG c DEG ~1/S 1'1/S DEG H/S 1: DEG c MM WH/S(,lM 

·~··-------------------------------~-----~--~-----------~~~--~---·---~-~---~--------~-------~---~--~-Ol 8.4 -•1.£1 c.o 5~b 3.1 ll.ll 317 13.3 NW 1<1< ****~ 1.2 228Q 01 
02 2.8 -7.1 ~2.2 050 ,8 2.£1 311 7.6 NNE ** >~~***~ o.o BH 02 
03 1 • 1 -7.2 -3.1 52 a 2.9 3,3 322 8.3 NW ** .. ,. .. o.o 3620 03 
011 7.5 -8.7 -.o 351 ,3 2.1 350 b,3 N 11 -30.7 o.o £1308 Oll 
OS 10.o -b.T 2.0 108 l.b 2.b 052 10.2 E Of:\ -21l.5 o.o 37£11,1 05 
Ob 9,3 1.4 5.3 192 ·1 • 1 2.0 083 7.0 S~l 08 •28.3 .6 256~ Ob 
07 8,7 -2.6 3.0 114 2,£1 3. 1 082 8.3 f: 01.1 -27.7 o.o 282Q Ol 
08 10,2 .o 5.ll 11?2 2.8 3.5 104 11 .1.1 ESE 07 -2l.7 o.o 231.15 08 
09 7.0 1,8 1.1,11 1~8 1.5 2.3 090 7,0 SSE 08 -28.2 B,b 135?, 09 
10 9,0 -1.0 11,0 1o2 ·" 1.9 008 5.1 s 08 -28.3 o.o 2938 10 
11 11 .1 -3.3 3.9 lao 1. Q 2.1 100 5.7 SSE 07 -2B.b o.o 31.12$ 11 
12 5.1.1 -3.2 I • 1 130 1 • 1 2.b 096 9.5 f 08 •28.11 c:..o 1t>2~ 12 
13 £1.3 ,c! i!,.S 22b . 1 • 1 1 ,1.1 128 11.4 s~~ OB •28.3 8.8 121} i 3 
1'1 b,9 2.2 ll,o 197 1. 2 1. 6 195 5.1 s 07 -27 .It 8.2 918 1£1 
15 8,9 5.3 7. 1 322 .s 1.1 33b 7.6 s 07 -27.2 15.8 756, 15 
1b 10.2 .b 5,1.1 324 1 • 1 2.1 312 6.3 NV. 07 -27.b 0.0 276~ 1b 
17 9.5 -1. Q li.O 276 .3 2.0 008 5. 1 s 08 •28 .1 o.o 32£10 17 
18 1,7 ~3.4 .2.2 309 2.2 3.3 333 10.8 NNf'l Oli •28.5 o.o 285~ 18 
19 9,b -2.5 3.6 29b 1.4 2.b 300 8.3 NW Oli -26.2 o.o 270 19 
20 a.o -1.4 3.3 0911 2ob 3.3 07'1 8.9 E 08 -27.9 o.o 213~ 20 
21 2.8 - • .:.t 1. 2 280 .3 ,9 053 3.2 WSW 08 •2B.b 5.0 1505 21 
22 s,c .s 2.8 Ob3 .3 1 • 1 017 3.8 N 08 ·28.1t 1.6 1Sil(l 22 
23 o,9 1. 2 '1.1 09u .ll 1.7 010 5.1 N 08 •28.2 .b 189:S 23 
2£1 b,3 o.o 3.2 1'13 ·" 1 • II 107 5.1 N 08 -28.5 .b 133Q 211 

25 o.s -I.e 2.7 100 3.2 3.8 081 8.9 E 08 -28.1 .2 184~ ?5 
Zb 7.2 2. 1 l.l,b l2d 1.3 2.0 118 7.0 f SE 23 -22.4 0.0 79Q ?b 
27 8. 1 .1 ll. 1 18o .'l 1.7 122 5.7 s 38 -28.2 o.o 1250 27 
28 7.1 -~.9 2.1 179 1.4 1.8 2b0 5.7 ss ... 19 -25.1 o.o 17bl 

28 
29 8,'1 1. 5 £1.9 133 1.7 2.3 100 8.3 ESE 08 -27.8 .2 171 29 
30 10.3 .2 5,3 O'H 1.7 2.7 088 8.3 r 07 -27.5 o.o 124 .. 30 
MONTH 11. 1 •8.7 3.1 120 ·" 2.3 317 13.3 s 10 -27.9 Sb.il 658111 

'" 

GUST VEL, AT MA.<. GUST ~11 tiUS 2 INT[RVALS 12.7 
GUST Vf.L. AT riA X • GUST MINUS 1 INTERVAL 12.1 
LU s r Vf.L, AT ~1AX. GUST PLUS 1 INH:RVAL 12.7 
GUST VLL. AT ~1fiX. GUST PLUS 2 INH.RVALS 13.3 

NUTE.: RELATIVE IIUJHi>l TY 1\I:.ADHILS AHI:: UNHELIABLf I'! HEN WIND SPEE.O ARE. <1.0 METERS PER SECOND. SUCH READINGS 
t-IA Vf. IWT fj t. !.1•1 1 r~CLUllEl) Hl Hit. li/IIL Y llR MONTtiL Y MEAN FOR RELATIVl IIU~llOI TV AI\JD OU'I POINT. .-. .. St:.( GUJERAL f-lUTES fiT TtH. bALK OF THE Rt.POHT "'*** 
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RI.M CG&.l. T~T • lt.C. SUSITNA HYDAOELECTRlC PROJECT 
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T rt'H:RA T!K 
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I OCG C I 

I'Uil:: WST 
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5 15 

tcOSINA .CR£0: l£All£R STAT(~ 

DATA STMTI It SLPT[Iti[R • t9aa 

II 
68 SQ._M 
41 IWlJATID4 
28 I t1J1CH3 J 

• 

RELATI~ 

H.J11DIJY 
lXI 

L.UND 
144 DJR£CTI~ 
72 I OCGI 

• 
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-----···----
R&M CONSULTANTS, lNC. 

SUSITNA HYDROELECTRIC PROJECT! 

~10NTHL Y SUMr1AR '( flll:\ I\ US lf~/1 CREEK ~~EATHI:.R S TA TIUN 
DATA TAKEN DURING UCTUBER I 1980 

RES. RE.S. AVG. MAX. MAX. DA'I';Ss 
Mil X. '11 N. tiE AN W !IJU WlllO WIND GUST GUST P'VAL ME. AN MEAN SOLAR~; 

DAY TU1P. TlMP. TU1P. Dlk. SPL>. SPO. DIR. SPD. DIR. RH DP PREClP f:.NERGY, DAY 
UI:.G C DEG c l!~G c OEG M/S M/S DEG M/S X DEG C MM IIIH/S~M 

·------~---·----·-------~--------~-------------------------------------------------------------------01 6.7 -1. b 3.b 19.S 2.3 z.q 195 5.7 ssv. 09 •28.5 **** 1710~ 01 
02 3.8 •II. 3 -.3 357 .7 1.9 020 7.0 sw 17 ~27.7 *"'** 1291 ~ 02 
03 1.5 -4.6 -1. 7 19.) .7 1.0 187 3.2 ssw 2b •28.5 **** 10§(, 03 
011 2.8 -2.7 • 1 1117 1. 3 1.9 112 5.1 SE 11 •21>.7 **** !72Sii 011 
05 1.b -1 • 1 .4 113 1.7 3.0 086 10.2 f. 29 -25.0 ...... 103~1-l 05 
Ob 11.5 -1.5 1.'5! 1ti1 1·. 0 1.8 087 5.7 ssw 32 •19.3 **** 581i\,) 01> 
07' b.':! 1. 8 4.1 104 1.8 2.b 074 ·8.3 E. 01.1 •26.0 **** 92Q 0 07 
06 1. 1>. -.).7 -1.0 012 3.0 3.2 009 8.3 NNE. 21:! -25.9. **** 1 011~,, 08 
09 -3.3 -7.0 -5.2 010 .I> 1.3 025 3.8 NNE. 13 -29.1 **** 818.:, 09 
10 -.4 -10.1 -5.3 0'54 .s 2.1 104 9.5 NNE. 11 •31.2' **** b90/\ 10 
11 -2.3 -15. II -8.9 161 1. b 2. 1 159 5. 1 s 13 -n. 1 * ** ft 1318, 11 
12 -1.2 -15.9 -8.5 191 1.3 1.8 11>8 3.8 s 13 •311.3 ***" 1433~ 12 
13 -s.e -15.3 -10.5 151 1.4 2.9 078 7.6 SSVI 12 •33 .1 **** 71:\~' n 
111 -.1 -7.5 -3.8 152 c:.:s 3.3 084 9.5 ESE:. 11 -:so.5, ***"' 73~[1 14 
15 1.5 -9.3 -3.9 008 .2 ~.5 272 b.l NNE 13 -3o.o. **** 1 0?!\,, 15 
1b -1 • 1 •12.b •o.9 183 2.1 2.3 154 '5.1 s 15 . •32.0. ***"' 15b83 lb 

17 1. 5 -o.l -2.3 191 1. 9 2.3 092 8.3 s 11 -30.9 ""** S2Cl 0 17 
16 -.1 -10. 1 -5.1 1b4 2.1 2.7 !Ob 8.3 SSE 11 -31.7 ..... ,. 10/J~~ 18 

19 -.9 -10.9 -~.9 15/J 2.0 2.9 098 12.1 s 11 •30.6 ' **** 1 B~:s 19 

20 1.9 •ll.~ •3.3 1';,b .8 2.4 077 7.0 ssw 10 -30.0 **** 11 se, ~ 20 
21 2.8 •o.2 -1.7 155 1. b 2.5 092 . 9.5 SSE 1 0 •42.5 *"'"'* 6'5! ft., 21 
22 4.8 -a.5 -1.6 136 1 • 1 2.9 080 10.8 SSYI 10 •30.5 . *"** 12q 0 22 
2.S 1.0 -8.11 -3.7 191 1. 9 2.2 198 5.1 s 14 •2b.5 *"** 1191\., 23 
24 -.s -9.3 •4.9 193 1.7 2.1 190 5.1 ssw 11 •31.9 **** 935;1 21l 
25 -.7 -8.9 -4.8 lbl 1. 5 1.9 113. 11.4 SE 11 -:so.5. **** 12203 25 
2b -2.5 •II. 9 -3.7 17o 1.4 2.2 1b1 5.1 ssw 11 -28.6 **#;,* 84~0 2b 
27 ...... *****"' ***** ·~ .. **** .9 029 2.5 N 11 *"'*** **"'" 711(1 21 
26 *"'*"* "*"'*" .,..,,.,. ~ lnl **** **** *** *"** ~1SG ** ***"'* ***• ***R 28 
29 -1.b ~4.0 -3.1 *** **** 2 .ll 197 5.1 SSt1 20 -30.7 ***"' 3Sl( 29 
30 -4.0 -12.7 •d .11 1b1 2.1 2.3 192 5.1 SSE ".!5 •16.2 * ~* * 99~~. 30 
31 -4.5 •1o.8 •lO.o 1 '11 1.9 2.1 145 5.1 SSo 7b ·15.o ***"' 860 31 
NO NTH 8.7 •1b.8 •3.b 161 1 • 1 2.3 098 12.1 SSI~ 17 -28.9 111<#;.11 30777

1 

GUST VEL. AT 1·1A)(. GUST MlrHJS 2 INTERVALS 10.2 
bll:H Vf.L • "' ~lAX. GUST t11NUS 1 INTERVAL 8.9 
GUSr VI:.L. Al MAX. GIIST PLUS 1 INTERVAL 10.8 
GUST Vr.L. AT ~lAX. GUST PLUS 2 INTERVALS 8.9 

(·' •·· I; 

NOTE I RI:.LA Tl VE: IIU1110l TY HAOINGS ARE. UNRELlAiiLE ~JHEN IH ND SPEED ARE <1.0 METERS PER SECOND. SUCH READINGS 
HAVE NUT UEEN I IICLUilEU w THE DAlLY OR 140NTHL Y MEAN roF< RELATIVE HUMIDITY AND Dfw POINT. 

u•* StE Gt.NERAL IWlE.S A1 THl BACK Of THE REPORT **"'"' 
rn 
I 

' I 
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Rt.H CO'JSU. T ~T • 1 NC. SUSITNA HtDR0£L£CTRIC ~JECT 
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5 11 15 

.:OSINA CR£EK ~ATI£R STATJ~ 
'' 

DATA START I 11 OCTOOf:R , 19it 

u 
68 SCt.Ul 
.t6l RADlATIC»~ 
21 (tW'OQ) 
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R&M CONSUL TAN! S, INC. 

SUS!TNA HYDROELECTRIC PROJECT 

~10NTHL Y SU/~~11\RY fOR KOS!IlA CREtK VIE ATHER STATION • I 

DATA TAKEN DURl~G NUVENBt~ , 1980 ', •I ' 

RES. RES. AVG. MAX. ~1AX. oAv''s 
MAX,. MIN. J1t:AII I~ !NO wiNU WIIJD GllST GUST P'VAL MEAN MEAN SOL'AR 

DAY TU1P, TEHP. THIP, ·D!R • SPU. SPD. DIR, SPD. DIR. HH OP PRECIP ENfR:GY DAY 
UEG c OEG c OEG c DEG MIS M/S OEG M/S X DE.G C MM WH/ShM 

--~-~-------------~~---------·~------~-------------------~----------------------~-------------~----· 01 -b.3 •11).1 -12.2 2Ub 2.3 2,b 094 7.0 ssw 78 -13,9 "'"'"'"' n
1
ilo ' 01 

02 -o.7 -12.8 -9,t;l 189 2.2 2,.5 193 3,8 SSIII 83 -11.4 "'"'"'"' 788 02 
03 -2.1 -7.9 -s.o 141 2.0 2.6 086 10.8 SSE 87 -6.6 "'"'"'"' ~23 03 ... 
04 -.~ -8.0 -<1.3 1!8 2.5 3.2 091 10.2 1:: 91 -4.5 "'"'"'"' b26 0£1 
OS -.5 •7,b -4. 1 171 1. 6 2.0 135 4.£1 SSE 88 •22,3 "'"'"'"' 513 OS 
Ob -2.b -b.7 -4.o 1o2 . 1. 9 2.1 1 £15' 5.7 SSI:. 93 ·5.6 *"'"'* 520 I Ob 
07 -3.5 -7.~ •5,5 314 2.5 3.5 313 11. Ll N~J 82 -8.2 •••• £1~5 

I 07 
06 •b,1 -17.7 -11.9 291 2,9 4.b 310 10.2 NW 6b •1b,8 •••• 785 08 
09 •12.0 -22. lj -17 .z 204 ?..4 2.6 217 'l.1 ssw 75 •21. b •••• '9'33 09 
10 -11.4 -18,7 -1~.1 18b 2.7 3.0 124 7.0 55(1 8! -17.6 •••• 508 ' I 0 

11 -7.5 -15.0 -11.3 1Bb 2.7 2.8 178 &.3 s 74 •13.9 *"'"'"' '!175 I I 

12 -'1.0 •15.3 -9,6 1b9 1.5 2.b 089 8,9 SSVi 78 ~12.7 *"'** : 788 12 
13 -b.2 ~ 11.1 -~.b 1 i)J 2.o 2.8 199 5.7 ssw 89 ~10,7 ***"' d9s n 
1£1 -~.1 ~111,7 -11.4 191 3.0 3 •. 1 190 7.0 s 68 •12.0 **"'* ,453 14 
15 -5.0 -13.2 ~9.1 177 2.4 2.5 180 5.7 s 87 ~10.9 *"'"'"' : 480 IS 
lb -14,9 ~15.<1 -10.1 1':l2 2.0 2.4 129 7.0 SE 91 -9.9 *"'** ' 6:10 1b 
17 -b.9 •10.2 -a.b 157 2.5 2.7 136 5.7 SE 94 -9.5 •••• 3140 I I 7 
18 -5.1 -12.4 -8.8 168 2.1) 3.3 083 8,9 s 87 ~to.<J "'**"' ~38 16 
19 -3,9 -10.9 -7.4 189 1. 8 2.2 185 5.7 SSO'j 87 -9.3 **"'* 350 19 
20 -14.9 •12.& -8.8 168 1.9 2.3 092 7.0 SSE 64 •10,b •••• 3'9s 20 
21 -7.5 -13.7 •10.b 1b3 2.3 2.5 159 6,3 ssv. 88 -12.1 **"'"' Ll) 0 21 
22 -14.7 -10,b -7.7 185 2.0 2.3 135 5.7 s 86 •9 ,ll "'""'"' 398 22 
23 -5.5 ~13.1 -9,3 181 2,b 3.0 1bl 6.3 SSN 8<1 ·10,1l •••• &90 23 
211 -.8 -11. 0 ~5.9 1b9 1.3 2.3 1 0 1 7,0 SS~i 83 -7.5 ...... 5110 2£1 
25 -2,9 -8.9 -5.9 178 1. 6 2.8 202 5.7 ssw 93 -7.0 ••** tlil5 25 
2o -2.3 -1 0. l -b.2 1FI2 2.2 3,0 074 10.8 ssw 92 -&.9 *"'*"' JB 2b 
27 -5.4 -8.'b -7.0 193 .b 1 • 1 1 b 1 2.5 s 95 -7.3 **"'* 313 27 
28 •b,8 -10.3 -8,5 289 2.3 2.8 311 8.9 ~~r~vl 7b -12.4 ***"' 288 28 
29 •B,b -17.7 -13.2 199 2.3 2.9 288 7.0 s 511 -22.4 **"'"' ,505 29 
30 •1l.b -19,4 -15.5 167 2.b 2.6 173 &.3 s 52 -2 3.1 "'"'*"' £178 30 
MONTH ~.5 •U.LI -9.1 185 1.7 2.7 313 11 • 4 s 83 -1.1 ,9 **** 16210 

GUST Vf.L, AT •'lAX. GUST mNUS 2 INTERVALS 8,9 
GUST VEL. AT MAX, GUST NINUS 1 INH.RVAL 9.5 
!.UST VEL. AT ~lAX, GUST PLUS 1 INTERVAL 9.5 
LUST V£L, AT ~1AX • GUST PLUS 2 INTERVALS 8,9 

Non:: RELATIVt. HUIIIDI TY RE AU l i·lt:,S ARl UIJ~t:L 1 ABLE ~IHE.N ~liND SPEED ARE <1.0 ME.TERS PER SECOND. SUCH READINGS 
HAVE I~UT UlltJ luLLUUI:.D IN THI. DAILY OR ,..lONTHLY Mli\N FOR RHATIVE HU~1 I D IT Y AND [)!:. ~~ POINT: !·'' 

1rftA1t SEE (;ENE RilL tliJTt.S AT THE BACK OF THE REPORT *"'"'* 
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R&M COI~SUL TANTS, INC. 

SUSITNA HYDROELECTRIC PROJECT 

MONTHLY SUHMARY FLlR 1\USlHA Cki:.EK t·tEATHER STATION 
DATA TAKEN DURING OlCLMdlR I 1 91>0 '' 

RES. RES. AVG. MAX. MAX. DAY'S 
MAX •. r·HN. ~1EAN iJHW rHr·w WIND GUST GUST P'VAL ~1EAN MEAN SOLAR 

DAY TE.:'IP • TEI-1P. Tt.HP. DIR. SPU. SPD. DIR. SPD. DIR. RH 01' PRECIP ENEkGY DAY 
OEG C llEG c [lEG C OEG N/S M/S OEG M/S X OI:.G c MM LIIH/S(1M 

·-------·---·--~-"·--------------~----~-----~·----~-~-·-----------·--~-----------------·--·-·---···--01 -13.5 -16.8 -1b.2 156 11.0 11.1 157 ' 7.o SSE. 61 -22.2 •••• 353 01 
02 -13.9 •IB.b -lb.3 1118 4.11 4.6 137 8.11 SE. b5 -22.0 **** 408 02 
03 -13.2 -18.5 -15.9 157 4.1 4.2 15o 8.3 SSE ob -21.3 **** 425 03 
04 •14.8 -l<J.9 -17.4 170 2.8 3.0 146 7.b SSE 74 -21.1 **•* 413 04 
05 -13.5 -18.9 -16.2 155 2.b 2.9 1114 b.3 SSE 77 -19.8 **** 345 05 
Ob -15.9 -25.0 -20.5 181 '1. b 1.9 123 5.1 ssw 75 -23.8 ***• 387 Ob 
07 -19.1 -27.3 -23.2 185 2.5 2.7 161 ' b.3 ss~ b3 -27.2 **** 405 07 
08 -18.3 -2•1. 7 -or! 1. 5 IBb 2.7 2.9 1b0 7.0 s 4b -29.7 *"'** 1195 08 
09 -20.2 -2t..3 -23.3 153 4.4 4.7 145 9.5 SE 51 -30.5 ***" 1103 09 
10 -22.2 •29.3 -25.8 1b9 2.b 3.0 130 8.3 ssw 59 -30.5 **** 375 10 
11 -2o.2 •311. 9 -30.b 195 2.3 2.7 1211 7.0 ssw bll -34.8 **** 443 11 
12 •27.2 •35.7 -31.5 183 3.2 3.ll 152 5.7 ssw 61 -3 7.1 **** 855 12 
13 -21.1 -27.7 -211.4 135 II. 1 4.2 142 8.3 SE 73 -2o.B **"'* 345 13 
14 -or! 1. 9 -~9.5 -25.7 345 .b 1 • 7 015 4.4 N 7'l -27,9 **** 470 til 
15 -27.6 -3:s.s - )0. 5 200 1.5 1.7 191 3.8 s 7() •34.9 ***"' 787 15 
lb -30.0 -3'i.b -32.3 181 2.0 2.3 138 5.1 SSE b2 •37.5 **** 62S lb 
17 -27.3 -3'1.8 -31.1 lbl 3.8 11.1 139 10.2 SSE 55 -36.7 ***"' 11 b3 1 7 
18 ·24.o -:H.O -n. a lo3 4.5 ll.b 149 9.5 SSE 53 -34.0 **** 6b5 18 
19 -22.1 -~8.7 -25.4 lb5 3.7 4.0 152 9.5 SSE 55 -32.2 **** 5b3 19 
20 -17.7 ·2o.o -22.9 1 71 3.3 3.5 1511 b.3 SSE 49 .. 3o.a **** b311 20 
21 -14.9 -21.<! -18.0 loll 3.8 4.0 143 8.3 SSE 37 -29.3 *"*"' 7b3 21 
22 -lo.o -a. 1 -19.11 159 4.5 4.7 140 10.2 SSE 41 •30.7 **** 720 22 
23 -1t>.1 -22.7 -19.11 loS 4.2 4.4 152 t\,3 SSE 44 -29.2 **** 690 23 
24 -14.2 -22.7 -lil.5 152 11.7 4.9 143 9.5 SSE 47 •27.0 **** bl5 24 
25 -ld,b -2 1~.b -21. b 172 2.7 2.<J 1110 1>.3 SSf_ 53 -29.4 **** '5b8 25 
2b -22.b -27,9 -<:!5.3 199 2.4 2.5 171 5.1 ssw 53 -31.8 **** 51W 2b 
27 -23.9 -31.<1 -27.9 188 2 ·'' 2.8 145 7.0 SSE 53 -:B.l **** 5115 27 
28 -23.9 -33.3 -za.o 170 11.4 4.7 146 9.5 SSE 511 -34.5 **** 5B 28 
29 -17,7 -29.8 -23.8 liH b.B o.<J 133 11.4 SE 611 -29.b **** 4211 29 
30 -b.b -20.2 -13.ll loO 2.3 2.5 lbO 7.0 SSE 85 -14.4 **** 403 30 
31 2.9 -6.9 -2.0 1 08 b,O b.B 102 15.9 [ 90 -2.2 *"** 493 31 
MONTH 2.9 -:ss.7 -22.ll 161 3. 1 3.7 102 15.9 SSE 1>1 •28. I ***" 171 H 

GUST VEL. AT ~lAX. LUST HI NUS 2 INTERVALS 6.3 
GUST VlL. AT MAX. GUST 14!WJS 1 INTERVAL 8.9 
GUST VlL. AT ~lAX. GUST PLUS 1 INTERVAL 15.9 
LUST VEL. AT MAX. GUST PLUS 2 INTERVALS 1ll.b 

NOTE: RE.LATIV£ HlJiHDl TY kEAD!IJl>S ARE UI·IRt:Ll ABLE I'IHEN WIND SPEED ARE <1.0 METERS PER SECOND. SUCH RE.ADINGS 
HAVE I JOT t:1 LE.i'l HICLUD£0 IN TH£ DAlLY OR MONTHLY MEAN FUR RELATIVE:. HUMIDITY AND OEI~ POINT. 

"'*** su: GUI(RAL I~LlTES AT Tl11::: BAn: OF THE:: REPORT **** 
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MONTHLY SUMNAHY FUH ~OSINA CRlEK WI:.ATHER STATION 
DATA TAKEN DURHlG JANUARY , 1981 · • 

DAY 
~lAX, • 
H.MP, 
OLG t; 

~I Ill, 
TUIP, 
DEG C 

HI:. At'~ 
TU1P, 
OEG t; 

RES. 
I~!ND 

D!H, 
DE:G 

RES, 
~JIND 

SPD. 
MIS 

AVG. 
WIND 
SPD, 
MIS 

R&M CONSULTANTS, INC. 

SUSlTNA HYDNOlLECTHIC PROJECT 

MAX, 
GUST 
DIR. 
DEG 

MAX, 
GUST 
SPD. 
1'1/S 

P'VAL MEAN 
DIR. RH 

% 

MEAN 
DP 

DEG C 
PRI:CJP 

MM 

DAY~'S 
SOLAR 
E.NERGY 
WH/SQM 

DAY 

- ._. ....... IIIII_, • • •--- • •• --- • ••-•--"' ---- • .,.,_ ---•--- ,.. .. _,_- ------ ......... -- • ....... -- .. •- .. --------- ... -"~ .... --- _. .. -- .. - .. - •• -----

01 
02 
03 
04 
05 
Ob 
07 
08 
09 
10 
11 
12 
13 
Ill 
IS 
lb 
17 
18 
19 
20 
21 
u 
2l 
24 
25 
2b 
27 
28 
29 
30 
Jl 
MONTH 

2,0 
• 1 

-b,5 
-5.9 
-a.o 
-u.1 
-1,'1 

"'"'"'"'"' 
"'"'*"'"' 
"'"'"'"'"' "'"'*"'"' 
"'"'"'"* 
**"'"'* 
***** 

2,b 
"'*"'"'* 
****"' 
**"'** 
"'"'*"'"' ***** 
****"' 
"'"'"'"'* **"'"'"' 
***** 
**"'** 
**"'"'"' 
***"'"' 
***"'"' 
****I< 
"'"'"'"'"' 
"'"'"'"'"' 2,6 

•a.2 
-12.6 
-1:l.2 
-1.3,7 
-12.1 

-9,5 
-8.9 

"'"'"'"'"' 
"'"'"'"'"' "'"**"' 
*"'"'"'"' **"** 
****"' 
"'"'"'*"' 
-4,9 

**"'"'* ...... 
"'*"' "'"' 
"'*"'"'"' 
"'"'**"' 
"'"'"'"'"' 
"'"'"'"'"' 
**"'*"' 
"'"'"'** 
"'*"'"'"' 
"'"'"'*"' ......... 
*"'**11 
*"'"** 
··~~~·· ••••• 
-13.7 

GUST 
GUST 
GUST 
GUST 

-2.1 
•o,3 
-9.9 
-'1.8 

-10.1 
-7.8 
-5.4 

**"'"'* 
*"'"'"'"' ••••• 
**"'"'* 
*"'""'"' ••••• 
****"' 
-1.1 

"'"'"' ""' **"'"'* 
*"'"'"'* 
"'**** 
*'"' "'"' ***"'* 
*"'"'** 
***"'"' 
***"'* 
***"'* 
***** 
"*"'"'* 
**"'"'* 
***Ill* 
"'"'*** ••••• 
-b,b 

128 
181 
200 
175 
170 
112 
1B 
172 
**"' 
·~· ~~~ 

·~· *"* 
**"' 
"'*"' lbb 

"'"'"' *"'* 
..... "' 
••• 
"'"'"' 
*** 
*** 
~·· "'*" 
**"' 
••• 
*** 
A*lt 

*** 
"*"' 1S8 

VEL. liT i'1AX, 
VLL. AT ~-1AX, 

VEL. liT 1-lAX. 
VE.L, AT MAX. 

3.3 
2.3 
2.b 
2.2 
2.':) 

. 3. 0 
1.7 
2.t. 

*"'•* 
**Ill* 
"'*** 
**** 
"*"'"' 
**"'* 
**** 

1.5 
**** 
*""'"' *"'*"' . .,. .. 
*"'** 
**** 
**"'* •••• 
"*"'* 
**** 
**"* 
**** 
*"'"'* 
**** 
*"'"'* 
2. 1 

GUST NINUS 
GUST MINUS 
GUST PLUS 
(;lJSl PLUS 

4,6 
2.7 
2.6 
2,11 
2.b 

''· 0 2.9 
2,8 

"'"'*II; 
*"'*"' 
*"'** 
**** 
**** 
"'"'*"' 
2,4 
2,5 

**"'"' 
*"'** 
**** 
**** 
**** 
"'"'** 
"'**"' 
**** 
**** 
***"' 
**** 
**** 
**** 
"'*** 
**** 

3,0 

098 
125 
216 
160 
141 

. 082' 
073 
162 
** * 
*** 
*** 
*** 
**"' 
**"' 
011 
072 
"'"'* 
*** 
**"' 
"'** 
*** 
*"'"' *** 
*"'"' *"'* *** 
.,. "'"' 
*"'"' *** 
*** 
**"' 
098 

2 INTERVALS 
1 INTERVAL 
1 INTERVAL 
2 INTE.RVALS 

19.7 
11.~ 

5.1 
5.1 
5.7 

10.8 
9.5 
5.7 

"'*"'"' 
***"' 
**** 
**** 
**** 
I<*** 
7.0 
6.9 

*"'"'* 
**•* 
**** 
*"'** 
***I< 
"'*"'* •••• 
**** 
**"'"' 
*"'** 
**** 
**** 
**** 
•*** 
**** 
1'1.7 

15.2 
19.0 
17. 1 
1~.0 

1:. 
s 

ss~, 

SSE 
SSf. 
ESE:. 
SE 
SSI:: 
MSG 
1<\SG 
t~SG 

~1SG 

MSG 
f·lSG 
Sl 
s 

"'ISG 
MSG 
f~SG 

f~SG 

~ISG 

f"lSG 
~1SG 

MSG 
MSG 
~ISG 

MSG 
MSG 
~ISG 

MSG 
MSG 
SSE 

65 
75 
82 
91 
86 
62 
79 
90 

"'"' *"' ** 
** 
** 
"'"' 85 
83 

"'"' ** 
** 
** 
** 
** 
*"' 
"'* ** 
"'"' 
** 
~· ** 
11* 

** 
llli 

-~.0 

•11.2 
.. 12.11 
-9.] 

•11.9 
-9.6 
-l,3 
-9.0 

*****. 
****I< 
***** 
**••• 
**"'*"' 
**"'*"' 
-4.5 
-7.~ 

"'"'"'*"' 
***** 
*"'*** 
***** 
••••• 
*"'*"'* 
**"'*"' ••••• 
*"'*"'* 
***"'"' 
"'*"'"'* ***** 
**"'** 
***** 
**·*** 
•B.b 

**It* 
"'*** 
••** 
**** 
**** 
*"'"'* 
*•** 
**** 
***• 
**** 
**** 
*"'"'* 
**** 
"'"'** 
**** 
"'*** 
**** 
"'*"'* 
**** 
**** 
**** 
**** 
**** 
•••* 
**** 
"'*** 
**"'"' 
"'*"'* 
**** 
**"'* 
**** 
*"'"'* 

45'0 
77Q 
BOA 
~43'' 

llo's .. 
sso 
48'8 
754 
* •'•· 
*'/* * ~'.,; 
* * •.. 
.,.~-

•*• 
3i~ 
927 
*** 
*** 
**"' •••• 
*** 
**~ .... 
*** 
••• * ·\tl·, ... 
"',/. 
*** 
*"* ••• 

5978 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
I I 
12 
13 
14 
15 
1b 
17 
18 
19 
?0 
21 
2i! 
23 
211 
25 
2h 
27 
28 
29 
30 
31 

NUTE; RELATIVE HUHIDlTY hEADINGS ARl UNRELIABLE WHEN WIND SPEED ARE <1.0 METERS P~R SE.CONO. SU~~· READINGS 
HAVE NOT UEEN llj(l.lJDED W THE DAILY OH MOtHHLY MEAtl FOR RELATIV£. HUMIDITY AND D!::W POINT. 

~~*"' SEE GENlRAL NUTl~ AT THE BACK Of THE REPUHT **** 
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R&M CONSULTANTS, INC. 

SUSITNA H't'DROE:.LECTRIC PROJECT 

MONTHLY SUI-li•IAR'II FOR 1\US!NI\ CREEK ~EATHER STATION . ' 
DATA TAKEN OUH HlG FEI:lfWARY , 1981 '' 

' 

RES. RES. AVG. MAX. MAX. DAY'S 
MAX • . Mil~. ~1t::A1~ ~liND WIND I'HND GUST ·GUST P'VAL MEAN MEAN SOLAR 

DAY TEMP. TEIIf'. l E~1P. DIH. SPll. SPD. D!R. SPD. DIR. RH DP PREClP ENERGY OA'II 
DEG C DEG c Dt:G c DE.G M/5 M/S DE::G M/S X DE.G c MM WH/SQM 

•••·-•••••••w••-••••••~•••••••••••••••P•••"•••·~~~~··•••••••••••••••••••••••••••••••~••w••••••••••••• 

01 **'*It "'"'*** ***"' ••• **"'* **** *** **** MSG ** ***** **** *** 01 
0~ ***** *~<*** lrllt*lr* *jl'"' *'loo** **** *** **** MSG ** ***** **** f<lt* 02 
03 -5.o -7.5 ·o.3 *"'* *~<** 2.0 *** 5.1 s 79 -9.1 **** 1396 03 
014 -2.9 -7.4 -5.1 172 2.0 2.2 189 ll.ll SSE 77 •9.0 **** 171H Oll 

05 -2.7 -s.e •ll.J 15.:S 2.0 2.5 073 8.9 SE 80 •o.8 *'** 1ll l 0 05 
oo -2.o -I~. 7 -3.7 1!19 '1. 2 1. q 09b 8.3 s 82 -o.5 **** 1093 oo 
07 -3.5 -9.o -b.b lb9 1. 8 2.0 13b 3.8 SSE 82 •B.b **** 1230 07 
08 -2.ll -5.0 -3.7 137 2.2 2.ll lllO 5.1 SE. ~~~ •6.2 **** 1ll115 08 
09 _,,_ 5 -7.2 -5.9 lb7 2.2 2.b 139 7.0 SE 811 •8.6 **** 19ll0 09 
10 -3.7 -7.5 -5.6 Oll7 .2 1 • 1 019 s .1 Nt~E 83 •B.ll **"* 1100 10 
11 -7.b -13.6 •10.o 09ll 1.3 2.3 089 8.9 SE b7 •15.3 **** 15b3 I 1 
12 •12.7 -2'1.5 •111.6 1llb 1. 9- 2.8 113 7.0 ESE. 60 •23.ll **** 2135 12 
13 -17.3 -20.b •19.0 17b '1.9 2.1 1118 5. 1 SSE b7 ·23.5 **** 2983 13 
lll ·17.o -27.9 -22.8 188 loll 1 • b 1b7 ll.ll s bll •28.b ***" 3233 Ill 
15 •22.7 -~9.9 •.:!6.3 195 2.3 2. ij 190 5.1 SS~I 58 •32.8 **** ll353 15 
lb •20.b -28.1:1 ·.!ll.o lbb c:.s 2.o 1ll8 b,3 SSE bl -30.0 **** llt13 tb 
17 -18.2 -27.3 -22.8 1 70 3. 1 3.3 155 7.0 SSE b5 -28.b **"'* ll558 17 
18 -17.d •2o.b -22.2 1'Jll 11.2 11.5 13ll 6.3 SE bb •26.7 "'*** 3733 18 
19 •9,9 -22.7 -1o.3 1b8 3.3 J.o 13o 7.0 SSE. b8 •21 .b **** lj 118 19 
20 -7.o -19.11 -u.s 172 2.b 2.9 ltb 8.3 s 71 -17.1 ***• 3760 20 
21 -7.5 -u.o •lD.b 129 1.8 2.8 086 9.5 Sf. 74 -13.6 ***"' 3215 21 
22 •9,.5 -15.o •12.1 !51 1.8 2.5 093 10.2 s 73 •17. I **** 110')1! 22 
23 ·7.5 •111. 8 -11 .1 l8b 2.o 2.8 197 b.3 s b9 •15.5 **** 3755 23 
2~ ·9.2 -13.'1 -11.3 178 2.5 3.2 105 8.3 s 75 •111 .11 *"'** 3.013 2ll 
25 -5.5 ·13.3 -9.ll 17ll 2.8 2.9 1bo 5.1 s btl -14.0 **** lli50 25 
2b -2.5 •10.ll •o.ll lt>d 2.u 2.2 152 5. t SSE. 73 -9.7 "'*"'* 3125 2b 
27 -11,8 -10.19 -7.9 188 2.5 2.b 187 5.7 s 79 •10.6 **** 31:108 27 
28 -ll.~ -11.9 -a.o 181 2.3 2.9 1111 8.3 SStt 72 •12.6 **•* llbll3 28 
MONTH -2.ll •29.9 •12.1 lob 2.0 2.b 093 10.2 s 72 •lb. I **** 7Sb8b 

GUST VLL. AT MAX. GUST mNUS 2 INTERVALS 7.b 
GU:iT VEL. AT ~1/li(. GUST MlNUS 1 INTERVAL 9.5 
GUST VEL. AT r-IAXo GUST PLUS 1 INTERVAL 7.0 
GUST VI:L. Ar ~lAX • GUST PLUS 2 INTERVALS 5.7 

NOTE: RELAriVE Hllt-11 D l TY RE.ADHlGS ARE UNRELIABLE WHEN WIND SPEED ARE <1.0 METERS PER SE:.COND. SUCH RtADlNGS 
HI\ VI:: NUT BEEN lNCLIJDEO IN THE DAILY OR MONTHLY MEAN FUR RllATIV~. HUI-1 1 D l TV AND DEW POINT. 

tr••• SEE I>UlERAL NUlES fd THE UACK OF THE REPORT **** ~ 
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MONTHLY SUM~ARY FUH KOS!NA CREEK WEATHER STATION 
OATA TAKtN DURltiG APRil. , 1981 

DAY 
MAX •. 
TE~IP. 

OLG C 

'1IN. 
n:rw. 
DEG C 

~If All 
TEHP. 
DlG C 

RES. 
vH~•D 

OIH. 
OE.G 

RES. 
WIND 
SI'O. 
MIS 

AVG. 
WINO 
SPD. 
MIS 

R&M CONSULTANTS. lNC. 

SUSITNA HYDROELECTRIC PROJECT 

MAX. 
GUST 
DXR. 
DE.G 

MAX. 
GUST 
SPD. 
MIS 

P'VAL MEAN 
OIR. RH 

X 

MEAN 
Di' 

DEG C 
PRECIP 

MM 

DAY • S: 
SOLAR 
ENERGY 
WH/SQ~ 

DAY 

------~-------------------------------~--~-----~---~~----·----------------------·---------·----~----~ 01 
02 
Ol 
04 
05 
Ob 
07 
Oil 
09 
10 
11 
12 
13 
14 
15 
lb 
17 
18 
19 
20 
21 
22 
23 
2/l 
25 
Zb 
27 
28 
29 
30 
MONTH 

ITl 
I ... 

01 

-2.3 
-1.5 
-4.2 
-1.b ....... 

****" 
****A 
**"'*~ 

**"'"'* 
"**** 
"'**"'* 
**"'** 
"'**** 
**""* ***11" 
**"'"'* 
**""* 
**"*" 
"'**"'"' 
"'***"' 
***** 
*"'*"'* 
*"'""'"' ***** 
"'*"'*" 
***** 
*"'**" 
**"** 
**"** 

7.7 
7.7 

-12.2 
-12.1) 
•15.8 
•!5.0 
"'"'""* 
"'"**" 
***"* 
"'"'*** ...... 
**"'*" 
***** 
****"' 
*"*** 
***"'"' 
***~"' 

*""'"'* 
***** 
***** 
***** 
*1"1** 
**""'"' 
**"*" 
"'"'"*" ****lr 
"'*"** 
***** 
****fl 
*"*"* 
***** 

-'1.1 
-1~.o 

-7.3 
-7.0 

•10.0 
-8.3 

**"'"* 
**"** 
*"'"'"'" 
"'*"** 
"'"'"** 
*"""'* 
"'"'""'"' **"'"'" 
"'"""'" ****" 
"""*"' "'""'** 
***** 
"'*"'""' 
"'**** 
**"*" 
**'** 
*""'""' *"'*""' 
***"'* 
"'"*** 
"'""' .... 
**"'"* ....... 
***** 

1. 8 
·o.2 

191 
181 
168 
1'19 
••• 
*** 
*** 
*** 
*** 
*** 
*""' 
"""' .. "'"' 
*** 
"'"* 
Altlr 

*** 
""'"' ""'* 
"'"'* 
"'** *** 
*** 
*** 
*"'* 
'** 
""* * *11 
**" 
*"'* 191 

1. 7 
.9 

2.0 
1.5 

*""'* 
**** 
**"" 
**** 
**** 
**** 
**** 
*"'*"' 
*·*** 
"'"'"'"' **** 
**** 
*"** 
**** 
**#;" 
ill'#;"* ,. ... 
**** 
*"'"'"' **** 
*"'** 
"'*** 
***"' 
"'**#; 
"'""'"' **** 
1.5 

1. 8 
2.b 
2.2 
1. 8 
2.0 

**** 
***"' 
*"'*" 
"'*** 
"'*** 
**** 
"'*** 
"*** 
**** 
**** 
**** 
*"*"' 
"'*** 
"'*"'* 
"'*"'* 
**** 
**** 
"'"'*~ #;*** 
**** 
*"'** *"'** 
*"'** 
***"' 

1.6 
2.0 

204 
252 
14b 
232 
180 
*** 
**~~~' 

*"'"' , .. 
*"'* 
*** 
*** 
"'"* 
**"' 
"'"'~~~' 
"'** 
*** 
*"'"' "'** 
*** 
*** 
*"'"' "'** 
*** 
*"'* 
"'"'"' 
"'** 
*** 
*** 
183 
252 

3.8 
10.8 
5.7 
7.0 
3.8 

**** 
'*"'*"' 
**** 
"'*"'* 
**"'"' 
**"'"' 
*"'** 
**"'"' .,,. 
"'**"' 
**"'* 
"'"'*"' **"'* ,., .. , 
*~~'** ,.,, 
"'"'*"' **"'* 
**** 
***"' 
**"'* 
***"' 
*"'•* 
"'*"'* 

II. 4 
10.8 

GUST VEL. AT MAX. ~UST MINUS 2 INTERVALS 7.b 
GUST VlL. AT MAX. GUST MINUS 1 l~TERVAL 8.9 
GUST Vll. AT MAX. GUST PLUS 1 INTERVAL 4.4 
GUST VEL. AT MA~. GUST PLUS 2 INT(NVALS 6.3 

ss~ 

SSt: 
SSE 
s 

SSE 
MSG 
MSG 
MSG 
MSG 
MSG 
MSG 
~ISG 

MSG 
tviSG 
M3G 
1'-lSG 
MSG 
!~SG 

~ISG 

1'-ISG 
MSG 
~lSG 

HSG 
1-ISG 
r.ISG 
MSG 
MSG 
MSG 
~1SG 

SSE 
s 

•10.9 
•12.2. 
-18.4 
•1!"1.8 
•20.3 
"'**** 
**"'** 
"'*"'*"' 
**"'** 
**"'** 
*"'"'111* 
**"'** 
***"'* 
""'"'*"' 
*"'"** 
**"'"'"' 
*"'*"'"' 
***"'"'· 
"***"' 
"'**"'* 
**"'** 
***"'"' 
"'**"'* 
"'"'*** 
*"'*"'* 
*"'*** 
**"'"'* 
***** 
*"'"'*"' 

-':1.6 
-1 /J ·'~ 

"'"""' **"'* 
**** 
*"'"'"' 
**"'" 
"'"'** 
"'*"'* 
**"'* 
*"'"'"' 
*"'"'"' 
"'"'"'"' 
*"'""' 
**** 
**** 
"'"'*"' 
*"'"'"' 
"'"'** 
"'*""' 
"'"'"'* **** 
"'"'"'"' 
"'"'"'"' .. ,. 
""'"'* ""'*"' 
"'""'* "'*** 
**"'* 
"'*"'* o.o 
o.o 

a no: 
b32'1: 
9565, 
9SiA' 
702/'! 

*"'\ 
*"'* ~ 
*** ·• "'*" • ••• ' *** 

" *** 
"""· *. *"'* .. 
""'* ' A 

"'** ' *"' *· u\ 
**.~, 
**"' ., 
"'*~. ,.., 
"'*'* 't· 
"'*~, 
* *l'~ 
"'"''!': 
~~;u; 

"'i*~ 
**1J'. 

6357; 
4 707~, 

01 
02 
03 
04 
05 
Ob 
07 
08 
09 
tO 
11 
12 
13 
1 a 
15 
lb 
17 
18 
Ill 
20 
21 
22 
23 
2U 
i?S 
2b 
27 
28 
29 
30 
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RI!.M COI<SULTAtHS. INC. 

SUSITNA HYDRO[LECTRIC PROJE.C T 

MONTHLY SUMf~ARY fOk 1\0SlhA CRt:EK VIE ATHER STATION 
DATA TAKlN OURHJG HAY , 1981 ·,·I 

kt:S. RES. AVG. MAX. ~1AX. DAY' <iS 
MAX •. MIN. IlEA II V.IND Wlr.JD WIND GUST GUST P;VAL MEAN MEAN SOL.AR 

DAY TU1f'. TU1P. TE~1P. DIR. SPD. SPD. OIR. SPO. OIR. I'<H OP PRE.CIP E.NEHGY DAY 
D£G c DEG c DEG c DEG N/S ~1/S DEG MIS " DEG c MM WH/SQM 

~----~------------·------~--------------~----------------~----------------------···-----··-----~~-·-·-01 ~.2 -1.2 2.u 3411 2.4 2.9 334 7.b NN~ b5 •3.2 o.o 11 (as 01 
02 7.5 -II. 0 1.8 309 .3 2.2 003 t>.3 SE 55 •6.2 o.o 65819 02 
03 Cl.8 -5.1 1.9 109 2.2 3 • .5 08b 9.5 E.SE t>O ·';;.4 n.o 11125 03 
04 7. 1 -1.2 3.0 121 2.6 3.3 09b 10.2 ( 55 -5.3 o.o 10717 04 
05 9.3 •2.8 3.2 215 .1.1 2.0 234 5.1 SSE 57 -4.5 o.o 10962 05 
Ob 15.2 -.8 1.2 .?05 .b 2.1 040 5.1 s 46 •l.l.b o.o 91.151 Ob 

07 ***** ***** '1!1<*** 123 1.3 2.7 05/.1 7.6 Nf 3b -b.8 o.o t 288'0 07 
06 ****"' ***** ***** *** **** ***II *** ***• MSG ** ***** *•** * ~~~·~~~ 06 
09 *"*** * ••*• ****• **• ***• •*** *** **** MSG *"' ***•* *•** **'* 09 
10 lS.b -.3 1.7 *•* ...... 111rllr1r 11'1<* ***• t·ISG 1rllr 1rllr1r1rllr *•** ~<'*"'* 10 
11 9.2 4.9 7. 1 *** 1tA1tllr 1 0 lj 358 3.8 N 5:\ -2.3 o.o 292''6 11 
12 13.3 1. 8 7.5 102 2.0 2.8 051 1:1.9 E. 112 •4.4 o.o 933'9 12 
13 11.o 2.6 7.1 157 .b 2.1:1 01'1 9.5 ss~ 5'1 -.9 ll. 0 103t.'2 13 
14 12.7 1. 8 7.3 211 1 • 0 2.5 153 11 0 4 ssw 70 1 • 1 3.0 I 099'5 11.1 
15 12.3 ~.1 7.2 18'1 .9 2.7 on 9.5 SS•~ b8 .7 2.2 69'3'1 15 
16 14.8 .9 7.8 l7b 1.6 2.9 1b3 8.3 SSE. 57 -1. 1 .2 950"13 lb 
17 13.8 1. B 7.8 23b .7 2.8 249 7.b WSfl 53 -1.b o.o 757'9 17 
16 ***** •***~ *"'~~ .. *** **** 1.5 025 4.4 N 81 1.0 1. 6 4Jt.'o 18 
19 ••**• llr**** ....... *** •••• •*** *** I< IIi<* MSG •* ***II* **•* * ~~·· 19 
20 ..... * ***•• II AI<#< II ••• 1111rillll **** ll1<1r #<llrllllr MSG llllr 1rllrllr1rl< **** **"'* 20 
21 llllr~*· *•*** ***'** ••* llrllrllr1r 1rllrllrill ~** •*** MSG ** llrll*** 1tllllll< * ..... 21 
22 ........ ·~*** ***** •** "'*"• **•* "** **•* MSG illllr ••*** Ill>** •. .,l. 22 
23 1tllrAI<ll' 1<1rllrlclf ....... *** ·~·* Hr1t1r II** 1rllrillll MSG ** llllllcllrllr •••* u'l< 23 
24 1rllrl<lfll ****" ·~**" ••• **"• •••• • •• **** 1·1SG llr1r lc1rllr** •**"' **'* 21.1 
25 ****• iti<llriiiA l<l<llrAit .... ..... **** • •• **•• r-ISG 111< ***•* 1>.111 .. 11 , .... 25 
2b ***** *"'** .. ....... **" **•* ***• • •• *•*"' MSG llllr •**** *••• ' 1t·.~~. i!b 

27 ••*** llri<lrllr<ll: ****II ••• ... , llllr1<1t ••* ***• ~1SG ** ••*"'* ***• illllr'1r 27 
28 "'**** ...... *•••• *** illlfllrlc ***• **• 'l<llrllrl< MSG ** **"'** •*"'* **'It 28 
29 •**"'" , .... llr'I<A** **• llr1rllrlr **•* .... *•** MSG llrllr llrllrllrlllr *"'** **';!. 29 
30 llrllrillillllr *"'**" IIIAllrlliO< '1-*11 .,., ... •••• *** 111rllr'l< MSG 1rll "'*ll*llr **** •• 7 •• 30 
31 11 0 7 o.S 9.1 *** llllcllrllr 2.7 35b b.3 I~ ":.7 ... 1 .4 11 o s'7 31 
MO~TH 1S.o •4.0 5.8 U7 .u 2.5 153 11. lj SSI'I 57 •2.7 11. b 150019 

&UST VEL. AT I'! AX. GUST I'll NUS 2 lNTERVAl.S 3.8 
GUST VEL. AT MAX. &UST 1,1H!US 1 INH.RVAL 5. 7 
LUST V[L, AT ;~A,J(. GUST PLUS 1 INH.HVAL 10.2 
GUST VfL. AT HAX. GUST PLUS 2 INHRVALS 10.2 

i1 

NOTE: I RELATIVE HUti!DlTV llUOlNGS ARl UtJREL 1 AI:ILE WHEN WIND SPEED ARE < 1. 0 t4ETE.RS PER SECOND. StJCH fH.ADJNGS 
HAVE NOT l:l[E.f.i ll'lC:LUOED 11~ TH!:. DAILY UH MlHITHLY ME.MJ FOR RELAllVE·HUMIDITY ANO 11E~ POINT. 

*•*• SEt. GENERAL NUllS AT nrE I:IACK Ur THE REPORT **•* 
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R&M CONSULTANTS. INC. 

SUSITNA liYDROELECTfHC PROJECT 

MONTHLY SU~II~ARY FUR KOSIIJA CRE.E.K i'IEATHER STATION 
DATA TAKEN llURJIJG JIJIJL , 1981 . ' 

hES. Rf>S. AVG. MAX. MAX. DAY ••s; 
MAX. 111 N • ~lEAH ~HID WIND WIND GUST GUST pi VAL MEAl~ MEAN SOL All~ 

DAY TE~IP • T[IIP • H.I"'P. DIH. Sf'D. SPD. DIR. SPD. DIR. RH DP PRECXP ENERGY DAY 
DEG c OE.G c !lEG c llt::G ~1/S 1-1/S DI:.G MIS X DEG c MM INH/S!QM 

------~-----------------------------~----p--·----p·----~-~--p·--·-~--~~----------------··-·-·---·----~ 
01 1!1.1 1.9 8.':1 09b 3.7 14 .II 123 10.8 E 43 M14o14 o.o 1 OS 7•.0. 01 

02 ll.b -.b bo5 C:bO .9 3.0 137 10.8 SSI'i t.O -1.2 5.4 977~ 02 
03 12.3 2. 1 1.1!. 081 1. 5 2.7 104 9.5 t.SE 53 -2.2 .2 981'8. 03 
04 *~"'"'* "'"'**"' "*"'** ·-~ **** 1.9 208 9.5 IJ t.B -. l .2 122S,If 011 
05 **""'* ****"' 1\1<4 "* 1<11"1< **** **** *** **** MSG •• ***** ***• *"'"'' 05 
Ob "'**** ***** ***** *"'* *"'** **"'* *** **1<* MSG *'* ****"' *"'** **'"' Ob 
07 **~** "'*"'** ***** *** **"* **** *** ·***~ MSG ** 1<1<1<1<·A **** * * *' 07 
08 ***A* ·~-~· ***** *** **** **** *** **** ~lSG ** ***** **** "'"'·* 08 
09 ***** ***** **'*** *** **** **** *** **** MSG ** ***** **1<* ***' 09 
10 14.5 2.9 8.7 059 .3 2.1!. 20b 5.7 NV~ 22 •10.7 o.o 885b 10 
11 13.9 .7 7.3 ObO .5 2.3 195 12.1 NNE 53 -2.2 2.4 112&1- 11 
12 lt>o b .v B.d 0011 .II 2.2 231 9.5 t~ 39 ~5.7 o.o 7525: 12 
13 20.7 ~-~~ 12.1 099 1.o 2.8 111 11.9 NilE 27 wlO.O o.o 70oJ 13 
111 ****"' . .,. ... ***** ~-· **** 3 .o . 019 8.3 NNE 37 -3.b o.o 9b0q Ill 

15 ***** ***** *"'*"'* *** • ~-** **** *** **** MSG ** "'***"' it.it1<A • *'111 15 
1& 1<*1<*1< 

····~ *"*"'* *** **** ***II *** ***"' MSG ** **"'** *"'** **'*' 1b 
17 ***** ***** **"'** **"' **** ***"' *** **** MSG it.t< ***** **** **'*' 17 
18 ****"' ·~··· 

**~** * "'* "'"'** **** *** *"'** ~1SG *"' *"'*** **** **·*' 18 
19 18.8 4.;) 11. o;, 0.51 ob 3.11 032 10.2 ESE 20 -10.1 o.o 100U2- i9 
20 19.14 1.7 10.u 2b5 1 • 1 2.7 253 11.11 N 35 -o.3 o.o 5935 20 
21 12.6 t>.9 9.8 2b7 2.2 3.5 25b 1 2. 1 ws~; b:S 2.7 .5.14 'Ill?.~ i'l 
22 17.0 o.S 11.8 321 1.7 2.9 252 8.9 N 48 • 1 o.o 50b8 22 
23 lb.S 3.1l 10.0 098 .9 2.5 074 10.2 sw 41! •.3 1. 2 b3110. 23 
211 17.0 ll • .5 10.o 264 1.8 3.8 256 10.8 w 52 .3 2.0 570~ 21l 
25 1b.3 7.1 11 • 7 zn 1.2 3.3 257 9.5 NNEC 53 1. 2 ***"' 8255 25 
2& 9.11 S.5 7. lj 032 3.1 3.4 02b 7.b MJE 77 2.9 .2 1908 2b 

27 s.s 1.~ 3.7 018 1.8 2.0 023 5.7 NtJE. 82 1.3 15.6 1528, n 
28 9.2 1.0 5. 1 0 11 1.5 2.0 355 8.3 NNE t.B -.3 5.8 lHUlc 28 
29 9.8 2.1 5.9 123 1.0 2.o 139 ?.5 SE btl -.5 14 • II 319~ 29 
30 9.5 -.5 •1. ~ 328 1.5 2.9 032 11 .ll NNt bl •3.1 .t. 559() 30 
~ION HI 20.7 -.o a.5 0 lti .s 2.8 195 12 0 l NtJE 51 w2.5 141.1l ill188l' 

'< 

GUST vu .• AT ~lAX • GUST ~liNUS 2 INTERVALS 5.7 
GUST VLL. AT 1\IA)(. GUST ~liNUS 1 INTERVAL a.? 
GUST VLL. AT ~lAX. GUS1 PLUS 1 INTERVAL 8.9 
GUST V~,L. AT MA'-• GUST PLUS 2 INTERVALS 5. t 

NOTE: RE.LATIV£ HUtH D 1 TV HEAD!i'IGS ARE lJNREUAHLE l'ltiEN WHJD SPEED AR[ <1.0 ~1UI::RS PF.H S!:.COND. SUCH READINGS 
HAVE. NOT llLUJ li'ICLUlJEIJ IN Ttll DAILY OR MONTtiL Y ME. AN FUR REL liT 1 Vf. HUt·ll DIT Y AND DOl POINT • •.I! 

tlt111< SEE GHJERAL rH.dlS AT THE fJALK UF TH( REPORT **** 
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::! 1 ;.: : =· ... ~I : Jt. ·1 ~~~ t,.:::. :: ~~:::•=!:: 
: :• .. : :•• :: : : I i & :: • I • ~ 1 : . •.! • ., :: I ~ I ... : 1: : ~ 
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I '• 0 •• t .... 0 .. , 1 1 ' ...... ~ I . t•t :I •t I I tlloil• ~ .. 1: I to 1

1 t• ••••• . "''• :·. 'l~ ..... ·"-~: ·~·· ,.., .: .... ,.. ...... . ... s··~·~· • 11·-1 '• o_l\otl I I o .,. I I ., t I I ill 't i ,. I ,I tl ~~.. •• • •• I ~ .. o 0 
.,, tl ~~ • fh I 6 ... ' .. ,, I I 1' I jl I- 11 I .. ' 1 I ... 0 I I . ~ I ~ I : .: .. . :: ., I: . . ! .. :;J ·: I: • . : ... : .. \ I 
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1~ ·~ M CDN~:::ULT~.NTS;) :1: NC, 

S t.J f:) :1: T 1~...! r~ H 'r' X) F~ D E L. E C T l=-<: :1: C P !=-<: D .:_r E C ··.-· 

MONTHLY SUMMAIH FOR I< OSINr~ t.Jt::f~lTHER STATION 
DATA TAKEN DURING July) 1 ?81 

RES. RES. AIJG. MAX. HAX. DAY'S 
!tAX. HIN. HEAN WIND WIND WIND GUST GUST P'VAL MEAN MEAN SOLAR 

DAY TEMP. TEMP. TEMP. DIR. SPD. SPD. DIR. SPD. DIR. RH DP PREC!P ENERGY DAY 
DEG C DEG C DEG C DEG 11/S lf/S DEG 11/S % DEG C t'JI WH/SQH 

-----------------------------------------------------------------------------------------------------
t 10.5 -85 5.0 120 1.5 2.7 093 9.5 E 69 -3.1 .6 5543 t 
2 10.0 4.2 7.1 336 4.1 4.5 321 8.9 NW so ***** ***** 3972 2 
3 13.2 4.4 s.s 322 4.1 4.3 320 8.9 NW 27 ·9.9 0. 0 5855 3 
4 15.2 2.0 8.6 284 1.3 3.1 252 9.5 WSW 31 -B.O o.o 6280 4 ,.~. 

5 12.6 6.2 9.4 326 1.7 2.6 263 9.5 NNE 55 -.9 .6 261B 5 
6 12.B 5.7 9.3 302 .7 2.4 261 8.3 NNE 67 2.3 1.6 3198 6 
7 13.7 3.2 s.s 311 1.5 3.2 239 9.5 NNE 63 .6 5. s 3763 7 
8 10.2 2.6 6.4 346 .5 1.2 358 3.2 N 76 3.3 1.2 2053 a 
9 10.2 7. D 8.6 011 2.3 2.3 022 6.3 N 79 4.7 8.2 2233 9 

10 9.9 6.2 8.1 351 .7 1.3 084 5.1 N 79 . 5.3 14.4 1683 10 
11 12.7 6.5 9.b 026 2.7 2.8 042 8.9 NNE 76 ~.6 7. 0 3758 11 
12 11.4 6.0 8.7 019 2.2 2.7 022 7.b NNE 71 4.1 .6 3335 12 
13 10.9 5.2 a. 1 013 1.8 2.2 017 6.3 I!NE 73 4.1 o.a 2450 13 
14 10.6 7 '1 8.9 019 2.0 2.4 023 6.3 NNE 73 4.6 .4 2913 14 
15 13.2 7.5 10.4 080 2.5 3.0 083 8.9 E 74 6.0 2.8 2425 15 
16 15.5 9.4 12.5 021 1.9 2.5 013 7.6 NNE 68 6.4 3.6 3635 16 
17 15.3 9.3 12.3 007 1.9 2.0 336 5.7 N 74 6.9 13.9 3613 17 
18 15.7 7.9 11.8 019 2.8 3.3 047 10.2 NNE 67 4.4 .4 4423 18 
19 12.4 7.3 9.9 020 2.2 2.2 02.8 5.7 NNE 76 5.1 8.4 3063 19 
20 11.1 7.6 9.4 019 2.1 2.2 020 i 5.7 NNE 75 5.4 3.8 2668 26 
21 16.0 6.9 11.5 036 1.6 2.0 042 7.0 NE 59 3.3 0.1 3918 21 
22 13.8 7.6 10.7 024 2.1 2.4 028 6.3 NNE 63 4.1 2.0 3440 22 
23 14.0 8.4 11.2 . 009 'i7 1.3 . 354 5.7 Nt!E 74 6.6 12.6 2920 23 
24 14.4 9.2 11.8 086 2.3 3.3 107 10.8 . E 66 4.7 1.2 3145 24 
25 13.0 7.6 10.3 069 1.7 2.2 OBS .. " ,J,{ E 71 4.9 10.4 ·zna 25 
26 15.3 6.3 10.8 330 1.4 2 ., .... 349 8.9 WNW 56 .B n.o 4705 2o 
27 16.0 6.6 11.3 014 2.1 2.6 022 8.3 NNE 54 1.9 0.0 5099 27 
28 15.5 5.4 10.5 021 1.6 2.3 026 7.0 N~lE 68 l.B 2.0 3225 28 
29 16.2 7.7 12.0 338 1.3 2.7 274 8.9 NNE 54 .1 l.b 4930 29 
30 14.4 5.7 10.1 007 1.1 2.0 012 7.D NNE 56 1.1 .6 34BB 3U _ 
31 14.4 5.7 10.1 007 1.1 2.D 012 7.0 NNE 56 1.1 .6 3488 31 
HONTH 16.2 -.5 9.7 011 1.4 2.5 187 10.8 NNE 65 2.6 102.6 11050B 

GUST VEL. AT MAX. GUST MINUS •:) ,_ INTERVALS 8.9 
GUST VEL. AT Mf':jX. GUST MINUS 1 INTERVAL 9.5 
GU~3T VEL.. AT MAX. GUST PLU~l "1 INTERVAL 10.2 
GUST VEL. ,~T t1AX. GUST PLUG 2 INTERVALS 10.2 

NOTE: RELf':jTIVE HUMIDITY REt,DINGS t-d=( E UNR ELI A :ElL£ I.I.IHEN I...J I ND SPEEDS r~,I:ZE LESS TH. 'l 
ONE METER PEl~ SECOND. SUCH READINGS !·lAVE NOT BEEN INCLUDED IN THE DAIL.r 
OR MONTHLY i•lEAN FOR RELc~TIVE HUMIDITY AND DEW POINT. 

•)(o•}(o*•)(o I SEE NOTES AT THE Bf':jCI< OF THIS REPORT **.X•* 
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R~M CONSULTANTS, INC. 
SUSITNA HYDROELECTRIC PROJECT 

KOSINA WEATHER STATION 
July, 1981 
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R & M CONSULTANTS~ INC. 

~:> U ~:; :t: ·r N r~, H ~-; X) F~ D E 1... 1::: C T F~ :t: C F"'. F<: D ~T E C T 

MONTHLY SUMMARY FOF~ KOSINA WEATHER SHHION 
DATA TAKEN DURING ,qugust ~ 1981 

RES. RES. AVG. MAX. HAX. DAY'S 
HAX. MIN. MEAN WIND WIND WIND GUST GUST P'VAL MEAN MEAN SOLAR 

.MY TEI!P. TEMP . TEMP. DIR. SPD. SPD. DIR. SPD. DIR, RH DP PRECIP ENERGY DAY 
DEG C DEG C DEG C DEG . H/S H/S DEC H/S % DEC C: MK lrJH/SQll 

------------------------------------------------------------------------------~---~~-----~-~---------

1 12.1 7.2 9.7 065 1.4 2.0 080 7.0 ENE 71 4.8 6.2 1990 1 
2 11.4 7.0 9.2 334 .7 1.5 358 5.7 N 69 3.5 12.0 2930 2 
3 17' 0 6.0 11.5 12B 1.6 2.2 110 7.6 ESE 47 -.6 .2 5640 3 
4 17.1 2.0 9.6 094 2.8 3.9 077 to.S ENE 32 -6.7 o.cr 6520 4 
5 14.6 4.0 9.3 101 4.2 4.6 114 10.8 E 42 -1. b .4 4040 5 
6 15.6 7.7 11.7 102 5. 0 5.2 092 12.1 ESE 45 -1.0 0.0 402.5 6 
7 11.3 7.9 9.6 103 4.7 4.8 097 11.4 ESE 61 2.3 3. 0 1293 7 
8 14.3 6.7 10.5 092 2.7 3.4 079 10.2 E 62. 2.9 8.6 2695 8 
9 13.5 6.8 10.2 037 2.1 2.9 OB7 8.9 N 67 3.2 4.2 3758 9 

10 13.8 6.0 9.9 059 2.6 3.5 108 11.4 NNE 63 1.7 1.0 3473 10 
11 11.9 5.1 8.5 027 1.2 2.1 092 7.0 N 62 .4 2.4 42b3 11 
12 9.7 4.5 7.1 049 1.5 2.6 091 8.3 N 72 2.1 9.0 1878 12 
13 9.9 3.4 6.7 015 2.2 2.4 021 7.0 NNE 71 1.0 10 '4 3530 13 
14 11.1 2.7 6.9 077 1.7 3.0 092 10.2 N 63 -.B 2.8 2860 14 
15 5.6 .4 3.0 Oil 1.3 2.2 346 7.0 NNE 74 -1.1 10.4 tBb3 15 
16 6.0 -2.4 t.B 278 1.2 2.8 259 10.2 SSE 57 -6.4 1.0 3895 16 
17 9.8 -5.0 2.4 107 2.4 3.3 089 8.3 E 41 -9.3 .2 4995 17 
18 10.0 3.5 6.8 096 2.2 2.8 079 B.3 E 66 .4 1.0 3463 18 
19 10.2 5.3 7.8 084 1.3 2.2 092 7.0 E 71 .2.7 5.a 20SB 19 
20 10.0 5.5 7.8 069 2.1 2.9 055 10.8 ENE 66 1.7 13.2 1725 20 
21 16.1 4.3 10.2 123 1.5 2.9 094 8.3 SE 55 -1.9 6.8 4210 21 
22 7.5 4.3 5.9 020 1.9 2.2 021 5.1 NNE 73 1.5 4.4 2173 22 
23 14.1 2.1 8.1 038 . s 1.9 033 . 6.3 SSE 54 -2.1 0.0 3968 23 
24 17.4 -.1 8.7 317 .3 1.9 037' . 6·.3 N 42 -4.9 0.0 5188 24 
25 i9.6 5.7 12.7 356 .5 1.9 358 5.7 N 38 -3.3 D.O 4450 25 
2& 24.7 5.0 14.9 103 .7 2.0 053 5.7 ESE 37 -1.2 8. 0 ; 5145 26 
27 23.7 7.6 15.7 356 1.1 1.7 615 4.4 N 41 '0 o.o 5130 27 
28 23.7 6.0 14.9 330 .7 1.7 312 5.1 N 45 -.3. 0.0 4043 28 
29 14.5 4.8 9.7 011 t.a 2.4 D10 7.0 NNE 67 3.8 0.0 3183 29 
30 14.4 7.4 10.9 022 3.3 3.3 026 7.6 NNE 61 2.6 ., .... 3038 3D 
31 14.4 3.1 8.8 341 2.3 3,5 348 18.8 NW 34 -9.7 .4 4928 31 
MONTH 24.7 -5.0 9.0 067 1.4 2.8 Q92 12.1 N 56 -.5 103.6 112374 

GUST VEL. AT I.,AX, GUST MINUS 2 INTE:.RVALS 9.5 
GUST VEL. AT Mf.iX. GUST MINUS 1 INTI:.R\.'AL 10.2 
GU!3T VEL. AT Mr=\X, GUST PLUS 1 I NTEI~ VAl- 1::?..1 
GUST tJEL. AT MAX. GUST PLUS 2 I NTERVi~LS 1 0 . B 

NOT 1::: REL1-';TIVE HUi'iiDITY READINGS AI~E UNf~ELIABLE l.JHEN WIND SPEEDS ARE LESS THAi 
ONE METER PER ~3ECOND. SUCH READINGS HAVE NOT BEEN INCLUDED IN THE DAILY 
OR MONTHLY MEM~ FOR RELATIVE HUMIDITY AND DEW POINT. 

·~*·X·* SEE NOTES AT THE BACI< OF THIG REPORT ·~'X··l** 
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n l."'>c M CONSULTANTS,. INC , 

MONTHLY SUMMARY F!JH KOSINc~ WEf".-.THER STr~tTION 

DATA TAKEN DURING SepteMber, 198"1 

RES. RES. AVG. KAX. KAX. DAY'S 
IIAX. KIN. KEAN WIND WIND WIND GUST GUST P'VAL MEAN MEAN SOLAR 

DAY TEMP. TEMP. TEMP. DIR. SPD. SPD. DIR, SPD. DIR, RH DP PRECIP ENERGY DAY 
DEG C DEG C DEG C DEC HIS HIS DEC HIS z DEG C HM WH/SQH 

---------=-------------------------------------------------------------------------------------------
1 16.6 -.8 7.9 122 .2 2.1 1'34 5.1 N 21 -16.D n.n 51&5 1 
2 11.7 2.'3 7.0 026 1.4 2.5 003 8.'3 NNE 52 -1.9 LO 2783 2 
3 12.2 S.t 8.7. 116 .5 1.7 094 5.7 SE 51 -1.7 .B 26J5 3 
4 9.6 4.2 6.9 098" 3.2 3.6 096 8.9 E 55 -1.6 O.D 2778 4 
5 12.7 5.2 9.0 110 2.5 3.'3 25'3 9.5 E 54 -1.8 .a 3600 5 
6 10 .t 1,6 5.9 111 1.9 '3.0 113 9.5 ESE 55 -2.3 o.o 2085 6 
7 7.6 -.9 3,4 147 1.2 1,9 087 s. 1 SE 60 -3.1 .& 1963 7 
9 11.2 1.0 6.1 16b .7 1.7 071 5.1 ssw 44 -6.0 .6 33GB 8 
9 11.1 .a 6.0 071 .1 1.1 054 5,7 s 53 -4.4 4.2 1710 9 

10 9.3 ],6 5.5 336 .6 1.7 329 5.1 H 57 ;..3.2 1.0 24BD to 
11 B.B .7 4.8 337 .2 1.4 205 5.1 N 57 -3.6 .• B 2053 11 
12 9.1 1.8 5.5 118 1.7 2.3 085 6.3 ESE 47 -6.1 0.0 2270 12 
13 9.1 -2.0 3.6 131 1.0 2.2 095 10.2 ssw 51 -6.7 1.8 3193 13 
14 11.0 -2.7 4.2 14'3 1.4 2.'3 087 8.'3 5 43 -9.0 .2 2760 14 
15 10.8 2.6 6.7 089 1.? 2.7 099 7.6 E 48 -4.9 .6 2'333 15 
16 9.3 .3 4.8 100 '3.0 3.? 096 10.2 E 39 -8.4 o.o 2778 16 
17 11.4 -.7 5.4 119 1.3 2.5 066 8.9 ESE 29 -12.7 0. 0 3653 1-? 
18 9.0 3.6 6.3 093 1.4 2.1 087 10.2 E 41 -6.6 .4 1590 18 
19 7.7 2.1 4.9 117 1.6 2.6 078 8.3 E 58 -2.9 12.11 880 19 

. 20 7.6 .1 3.9 191 1.2 2.1 203 6.3 SSII 58 -5.0 3.6 19BS 2D 
21 6.3 -.4 3.0 323 2.2 2.9 320 8.3 NW 41 -10.5 8.0 2403 21 
22 6.6 -3.7 1.5 178 .2 1.6 170 5.1 5 38 -12.'3 0.0 3098 22 
23 4.9 -3.'3 .a 354 .b 1.6 015 5.1 N. 51 -9.6 o.o 2235 23 
24 -.1 -2.8 -1.5 326 2.4 2.9 311 10.2 NW 56 -11.5 0.0 1275 24 
25 -.6 -9.1 -4.9 308 2.8 3.8 328 9.5 Nil 42 -14.4 o.o 2163 25 
26 -,6 -12.0 -6.3 204 1.9 2.1 187 5.1 s 36 -20.0 O.D • 3190 26 
27 - 7 .... -14.1 -7.2 198 1.2 1.6 165 4.4 s 34 -2D.3 o.a 3245 27 . 
28 -1.6 -9.1 -5.4 106 2.1 3.0 065 8.9 SE 42 -16.5 o.o 2370 28 
29 -1.0 -10.4 -5.7 160 1.8 2.'3 108 7.0 SSE 42 -17.1 0.0 2125 29 
30 2.7 -6.8 -2.1 309 2.2 '3.9 323 1'3.3 MW '38 -14.1 0.0 2GSB 3u 
MONTH 16.6 -14.1 2.9 110 .s 2.4 323 1'3.'3 ssw 46 -8.5 28.2 ?6018 

GUBT VEL. r~tT MAX. GUST f1INUS ':> INTEf~VALS 10.2 ·-GUST VEL. AT MAX. GUST MINUS 1 INTERVAL 12.7 
GW3T VEL. AT MAX. GUST PLUS 1 INTERVAL 1:.-:' 7 
GUST VEL. 1~1T 11AX. GUST PLUG 2 INTERVr~LS 12.7 

NOTE: I~ELATIVE HUMIDITY READINGS Pti~E UNHELIABLE WHEN WIND SPEEDS I~RE LESS THAN 
ONE METER PER SECOND. SUCH READINGS H (.~t,iE NOT BEEN INCLUDED IN THE DAI L '( 
OR MONTHLY t1EAN FDI~ REUHIVE Hl.H'liDITY AND DEW POINT. 

·)(-·X··»·X· SEE NOTES AT THE BACK OF THIB REPORT **•>** 
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R&M CONSULTANTS, INC. 

SIJSITNA HYDROELECTRIC PROJECT 

MONTHLY SUMMARY FOR I'IATANA WEATHER STATION 
DATA TAKEN DURING ~lAY , 1980 

RES. RES. AVG, MAX, MAX, DAY i,S 
~1AX. · MIN, t~EAtJ WIND WINO WINO GUST GUST P'VAL MEAN MEAN SOLAR 

DAY TEMP, TEMP, TEf~P. DIR, SPD. SPD, DIR •. SPD, DIR, RH OP PRfCIP ENERGY DAY 
DEG C DEG C OEG C DEG MIS MIS Of.G MIS % DEG C MM WHISPM 

-~----~·-·--------------·--------------------·M~-----··-·-~--~··--·------~·--·---·~·----·-·----·····--01 e,o -3.0 2.~ 035 2,4 2,9 078 8,3 N 54 .. s.8 o.o b270 01 
02 7.0 -1.0 3.0 248 2,4 2.9 257 7.b WSW 71 -1.7 o.o 482.0 02 
03 5,0 -3,0 1 • 0 2b3 1,3 2,2 24b b,3 WSW bS -4.3 .b 4115 03 
04 8,0 -s.o 1.5 055 2,8 3.2 092 10.2 NNE Sb .. s. 1 o.o 5825 oli 
05 11,0 2,0 b,S Ob6 2,8 3,5 097 9,5 E 47 .. 4.0 o.o 5295 05 
Ob 10.0 1,0 5,5 103 ·z. o 3,4 11b 9,5 ENE b2 -1,1 o.o 4850 Ob 
07 9,0 0,0 4,5 014 2,2 2.5 017 5.7 NNE 52 -3.b .2 53b0 01 
08 ***** "***"' 1<1<1<*:1< 242 1,6 2.3 226 7.b WSW 41 .. 9,7 t1.8 284) 08 
09 9.0 *****' "'"'*"'* 238 lob 2.7 228 8.3 SW 37 -8.3 o.o 7920 09 
10 b.O -1.0 2,5 241 1.7 3.2 22b 8.9 WSW 42 -s.1 0,0 57~p 10 
11 b,O -2.0 2.0 257 2,3 2.7 240 8,3 w 48 -s.o o.o 52'7.5 11 
12 1 0. 0 ·4.0 3,0 076 1. 2 2,8 Ob2 8,3 ENE 48 -b.4 o.o 717~ ,12 
13 10.0 -3,0 3,5 306 . 1. b 2,0 311 b.J NNW 49 •5.o o.o o77'!:J 13 
14 e.o 0,0 4.0 272 1.8 2.6 229 9.5 WSW 52 ,.s.o o.o 428'3 14 
IS 10.0 0,0 5,0 009 1.2 1.s 357 5.1 NNW so •4,1 o.o 545.5 15 
1b 12,0 2.0 7,0 lOb 3,1 3,7 127 !0.2 sr:: tiS •3.7 o.o b'i$5 .. t b 
17 9,0 3,0 b,O 103 b,3 b,b 122 14.0 ESE 41 -5.7 o.o 540.0 ,1 7 
18 10.0 2,0 b,O 083 o,2 b.S 098 1b.5 E 45 -5.3 ·o. o 2530 18 
19 13.0 .. 1.0 b,O 092 .3 2.1.1 075 10,8 NE 42 .. s.t . 0. 0 547o 19 
20 s.o 0,0 2,5 2114 . 4.2 4.3 229 8.9 WSW b2 -3.4 2.4 21os 20 
21 4,0 o.o 2,0 242 2,3 2.3 246 5.7 WSW b3 -4.9 1.4 23l.~ 21 
22 8.o t.o 4,5 244 1.9 2.3 22b 1:1.3 w 57 -3.1 .a 32ti~ 22 
23 10,0 2,0 b,O 24b 2.2 2,3 2b3 8,3 wsw 54 -2.6 o.o 551~ 23 
24 11.0 0,0 s.s 078 2.5 l.b 084 a.q [:NE 51 -2.3 o.o 337.5 24 
25 12,0 3.0 7,5 249 1 • 1 2,7 245 8,9 w 52 -l.b 0,0 52~0 25 
2b 13.0 3,0 a.o 247 2.1 3.1 249 8.9 WSW 51 -1.5 o.o 549.,5 2b 
27 lb,O o.o e.o 0112 .5 2,2 157 8.9 NNE ~1 • 1 ,II 1.1625 27 
28 8,2 1 0 0 4,6 232 2,9 3 8 11 tb3 8.3 SW Sb -2.7 l.b 2829 28 
29 12.7 2.1 7.11 142 ,3 2.3 070 8,3 sw 50 -2.2 o.o 5455. 29 
30 7.0 2,0 4.5 215 1, 2 4.4 081 9.5 sw Sb -3 ·'' 2.0 2272 30 
31 s.o 1,0 11.5 2118 3.3 3.5 2116 10.2 ~lSW 55 -4.5 .4 3580 31 

. MONTH 1b,O -s.o tl,b 205 .2 3,1 098 16,5 WSW 52 -4.3 14.b 148b8'4 

GUST VE\., AT MAX, GUST MINUS 2 INTERVALS 13.3 
GUST VEL. AT f.jAX, GUST MINUS 1 INTERVAL 15.9 
GUST VEL. AT ~lAX • GUST PLUS 1 INTERVAL 15,9 
GUST VEL. AT MAX. LUST PLUS 2 INTERVALS 14.b 

NOTE; RELATIVE tHl~tlOITY READINGS ARE UNRELIABLE WHEN WIND SPEED ARE <1,0 METERS PER SECOND. ~U-CH READ.INGS 
HAVE.NDT llEEN INCLUDED IN THE DAILY OR MONTHLY MEAN fOR RELATIVE HUMIDITY AND DEW POINT. 

*"'"'* SEE· GENERAL NOfES AT THE BACK Of THE REPORT **** 
rn . 
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R&M CONSUL TA~JT-S, INC. I 
SUSITNA HYDROELECTRIC PROJECT 

MONTHLY SUMMARY FOR ~IATANA WEATHER STATION 
DATA TAKtN DURING JWJt , 1980 

RES. RES. AVG. MAX. MAX. DAY~S8 

MAX. "'liN. MEAN WIND WINO WIND GUST GUST P'VAL MEAN MEAN SOLAR11 
.. 

DAY TEMP. TEMP. TEt-1P • DIR. SPO. SPO. DIR. SPD. DIR. RH OP PRE.CIP ENERGY'oAV 
PEG C DEG C DEG C DEG M/5 M/S OEG M/S " DEG C MM WH/SQM 

--·-·-------------------·-·~-----~--~-~-~~---------~~--·---~-----·~··-·-~------··---~---~-·-~·-···~--01 10.0 1.0 5 r.; 262 1.7 2.3 255 7.6 WS~I 52 •3.11 1.2 Sb73° 01 o:l 

02 11 • 0 2.0 6.':i 21lb 1.7 2.2 2112 6.3 ~·sw 53 .. 2.8 o.o 33113'1 02 
03 111.0 s.o 9.5 255 1.5 1. 9 2114 1>.3 WSW 51 .a o.o 3763'' 03. 
Oll ?.1.0 8.0 14.5 252 2.2 2.4 2118 8.3 w 48 3.9 o.o 6935'' 04 
05 13.5 10.0 11.8 255 2.7 2.9 264 6.9 ~l 50 3.6 o.o 626d'' 05 
Ob 18.7 8.3 n.s 2118 l.b 2.0 231 7.b WSW ** ***** * ""''"' 

61173'! Ob 
07 13. 1 ll.7 &.9 2118 3.5 4.0 235 9.5 WSW 51 .2 *"'** 611231

: 07 
08 15.5 11.3 9.9 213 1.5 2.5 2':i6 7.b ws~ 111 -1.7 ***"' 6710. 06 
09 17.0 3.5 10.3 253 2.1 2.7 2110 7.b L~SW 44 -.s ***• ns:f' 09 
10 ***** ***** "'**** "'"'"' ***"' 2.3 217 5.1 WSW 56 -.4 "'"'** 383~:.! 10 
11 ***"'"' ***"'* **l<fllfll *** *"'*"' **** *** "'**"' ~tSG "'"' "'"'"'** **** "'**' ti' 
12 ftlr*** *"'*"'* ***** "'"'* **** **** **"' **** MSG "'"' *"'"'"'* *"'** ***'' 12 
13 ***** ***"'"' *"'**"' 11** *"'** **** **"' *,.,"'* ~1SG ** llr'llr*** **** *at' 13 

~1SG 
. ~~ 14 14 llr**** ***** ****llr *"'"' **** **** *** **** ** *llr*** **** **"'"' r 

15 "'**lr"' ***** llrlr**"' "'** **"'* ***~ *·*"'·· **** MSG "'* *"'*"'* **** *** •I 15 
1b "'**"'k ***** llr**** *** "'*** *"'** *** **** MSG "'* ***** **"'"' "'"'*"' 16 
17 **"'** "'**** ****"' *** **** ***"' *"'* **** MSG ** ft#l*** **** **"'(\ 17 
18 t.**** "'"'*** *""'** * ** ***"' **** *** **llr* f.tSG ** "'**** "'"'""* ,. ~0 18 
19 1.b ll.b b .1 *** **"* 1.5 240 5. 1 WSI'I 56 •1.8 .s 247Sr' 19 
20 5.B 1.8 3.8 233 1. 9 2.1 241 5.1 I'ISW Sb •4.7 10.2 3209~ 20 
21 10.3 l.:S 5.a 237 2.0 2.5 250 7.6 WSW 511 -1 .6 o.o 1 obll·' 21 
22 16.11 3.b 10.0 003 1. 3 1.9 040 5.7 N 43 -2.0 o.o b17~:, 22 
23 15.4 4.2 9.8 20b .2 2.0 259 7.0 N 49 -.o 2.b lj 700:1 23 
211 15.0 5.1 1 0. 1 240 2.1 2.5 220 7.b sw 51 2.1 o.o 61 Ill':: 24 
25. lb.ll 1.3 B.9 0611 3.3 3.6 083 8.9 NE 51 -.o .4 34tS0 25 
2b 15.2 7.b 11 • 4 233 1.9 2.9 229 1.b sw 51 1.4 .2 5z:s87 2b 
21 17 .II 8.2 12.8 2H 2.b 2.8 2114 7.b sw so 2.4 .4 b078'; 27 
28 11.8 7. 1 9.5 2211 4.1 11.2 219 8.3 SW 51 -.5 3.4 52bl" 28 
29 7.8 boO bo9 232 2.& 2.7 227 6.3 WSW so •2.8 22.0 1375~ 29 
30 e.s :s.7 b.l 234 3.5 3.6 227 7.0 Sri 49 •4.3 n.a 371 O' :so 
~10NTH 21.0 1.0 9.1 2114 1.7 2.6 235 9.5 WSW so -.6 55.0 112191:/ 

11.1 

GUST VEL. AT MAX, GUST ~~~NUS 2 INTERVALS 8.9 
GUST VEL. AT NAXo GUST MHlUS ! INlERVAL 8.9 
GUST Vf.L. AT I-1AX. GUST PLUS 1 XNTER\IAL 9.5 
GUST Vf.L. AT ~lAX • GUST PLUS 2 INH.RVALS 6.9 

NOTE& RELATI\11::. HUMIDITY RE~OINGS ARE UNRELIABLE WHEN WIND SPEED ARE <1.0 METERS PE.R SECOND. SU~H READINGS 
HAVE NOT BEEr4 IriCLUDED IN TilE DAILY OR MONTHLY MEAN FOR RELATIVE HUMIDITY AN'O DEW POINT~ CH . · 

*"'"'* SEE GENI:RAL NOTES AT TH£ BACK OF TliE REPORT ***"' 
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R&M CONSULTANTS, INC, 

SUSITNA HYDROELECTRIC PROJECT 

MONTHLY SUMMARY FOR WATANA WEATHER STATIO!~ 

DATA TAKEN DURING JULY 1960 '. , 

RES, RES, AVG, MAX. MAX. DAY'S 
MAX, !.liN, ~lEAN ~:IND WIND WIND GUST GUST P;VAL MEAN MEAN SOLAR 

DAY TE.MP, TEMP, TE~\P • DIR. SPD, SPO, DIR. SPD, DIR. RH DP PRECIP ENERGY DAY 
DEG C DEG C OEG C PEG 1-1/5 M/S DEG MIS X DEG C MM WH/SGM 

•••••••••~••••••••-•••·-~---·-•••••••••••••••••••••••••~-~--·-••w·•~•-•••••••••~-•~·-~---•••••••••••• 

01 14,9 s.o 10,0 241 2,5 2,8 218 7.6 sw 49 -.a o.o 6875 01 
02 18,3 5,2 11,8 255 2,4 2.6 263 10.2 ~ISW 45 -.o o.o 8515 02 
03 10,8 5,9 8,4 238 2.9 3,0 208 6,3 ~sw so •2,0 2.4 31!55 03 
04 17,0 b,O 11.5 242 2.5 2.7 2111 7.0 I~SW 47 -.3 o.o 8000 04 
OS 17.7 4.5 11 • 1 240 .1. 0 2.0 233 7.6 WSW 49 .s .2 4b00 05 
Ob 17 ,b 9,3 13,4 251 ,4 1.9 245 6,3 sw 49 1.9 2,8 4205 Ob 
07 14,3 7,8 11.0 239 2.2 2,2 220 7.0 WSW 49 •.3 4,8 3455 07 
06 15,2 6,8 11.0 21.10 3. 1 3.2 234 9,5 WSW 5'0 .2 ,8 6995 08 
09 13,2 5,6 9,4 233 3,7 3.8 218 8.3 S~J 51 ... s o.o 51105 09 
10 14,9 '1.9 9,9 244 2,2 2.3 2115 7.0 I<ISW 49 -.b 1.4 5800 1 0 
11 13,2 6,7 10.0 051 1.4 Z.b Obb 8,3 ENE 50 -.3 6.6 2308 11 
12 14.2 8,6 11.4 077 1. 3 2,8 on 6.3 ENE 49 .8 b,b 3228 12 
13 16,0 8,6 12.3 233 3.8 3.8 - 226 8,9 sw 48 1. 0 ,8 5123 13 
14 18,9 7,6 13,3 284 .a 2,0 271 7,0 WSW lib 1,8 1.6 7105 14 
15 16,1 6,3 12.2 230 1.9 2,o 220 6,3 sw 49 1.0 2.b 4543 15 
1b 13.6 6,3 11.0 233 2,9 2,9 221 7.b sw 48 •,7 15.4 3035 16 
17 1S,3 8.7 12.0 232 2,!) 2.7 232 6.3 sw 47 • 1 3.6 3610 17 
16 19.8 7.4 13.6 251 1.8 2.3 ' 207 b.l ~ISW · 45 2 .2. o.o 7148 18 ·-1 ·• ,.,,.'. 

19 22.4 6,5 14.5 041 1.4 2.1 053 7.0 NNE 39 1,9 .2 8045 19 
20 23,9 7.b 15,6 041 1. 5 2,2 083 b,3 NE 35 .. 3.1 o.o 8293 20 
21 22.0 7,6 14.8 249 1.4 2.11 264 7.0 WSW 39 1. 7 o.o 7682 21 
22 u.o 10.2 11> .1 277 .s 1,6 306 7.0 WSI'I 43 3.0 .2 bbbl 22 
23 23.8 7.5 15,6 096 .e. 2.2 11b 7,0 WSw 39 1.8 o.o 7405 23 
24 17,9 11.5 14.7 242 4.3 4,4 232 10,2 WSW 49 3,5 o.o 5938 24 
25 12,4 9,1 10,8 242 2,7 2,9 246 b,3 ~sw 48 .3 11.2 2oqe 25 
2b 15.6 e.1 11,9 236 2,1 2.b 2llb 8,3 ~Sri 49 1.5 5,4 5843 26 
21 10.5 7,5 9,0 235 1.8 2.2 24b 10,2 S~J 50 •,9 17.2 1763 27 
28 12,9 boO q,s 233 .7 1,b 217 5.7 sw 51 .s 23.0 4110 28 
29 13,8 5,2 9,5 059 I • 1 1.7 068 5,7 [NE 51 -1.1 .2 3b1l. 29 
30 *"'*** •"'**lit ***•* 070 2.3 2,5 337 b,3 ENE so .7 ,6 7253 30 
31 ***** "'"'**" '~~**** *** **** ***"' *** to••• MSG ** 1<**** *1<** *** 31 
MONTH 23.9 

''· 5 
11.9 240 1.3 2,b 263 10,2 WSW 47 .s 107.6 162765 

GUST VI:.L. AT ~lAX • GUSl MINUS 2 INTERVALS 6.3 
GUST VEL, AT ~1AX • GUST MINUS 1 lNH.RVAL. 7,b 
GUST VEL. AT ~lAX • GUST PL. US 1 INTERVAL 7.6 
GUST VEL., AT MAX, GUST PLUS 2 INTERVALS 7.6 

NOTE I RElATIVE HUMIDITY READINGS ARE UNRELIABLE WHEN WIND SPEED ARE <1.0 METERS PER SECOND. SUCH READINGS 
HAVE .NOT BEEN INCLUDED IN THt DAILY OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT. 

'11'111r11 SEE.·GENERAL NOTES AT THE BACK OF THE REPORT t<*"'• 
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MONTHLY SUMMARY FOR WATANA WEATHER STATION 
DATA TAKE:N DURING AUGUST 1 1980 

DAY 
MAX, . 
TEMP, 
OEG C 

"'iN. 
TU1P, 
DEG C 

MEAN 
TEI1P • 
l1EG C 

RES, 
~I NO 
DIR. 
DEG 

RES. 
WIND 
SPD, 
~1/S 

AVG. 
WIND 
SPO. 
MIS 

R&M CONSULTANTS, INC, 

SUS!TNA HYDROElECTRic PROJECT 

MAX, 
GliST 
DIR. 
DEG 

MAX, 
GUST 
SPD. 
~liS 

P'VAL MEAN 
DIR. RH 

); 

MEAN 
DP 

DEG C 
PREC IP 

MM 

DAY •'i; 
SOLAR. 
ENE~!.;'Y DAY 
WH/SGM 

-----~-----------~-----------~---·-------~--p-----------·-----·-~------·-------·--·~-~············-·-01 
02 
OJ 
011 
05 
06 
07 
08 
09 
10 
11 
12 
13 
111 
15 
16 
17 
18 
19 
20 
21 
22 
23 
211 
25 
26 
27 
28 
29 
30 
31 
MONTH 

"'"'"'"'"' "'"'"'"'* **"'*"' 
***"'"' 
*"'It** 
"'**"'* 
***** 
***"'* 
****"' 
***** 
**~'** 

****"' 
***** 
***** 
****"' 
**"'"'* 
***** 
***** 
***"'* 
***** 
***** 
**"**· 
***"'* 
**"'"'* 
*"'*"'* 
*"'*** 
"'**** 

11.o 
*"'*** 
***** 
***** 

11.b 

**"'** 
"'**** 
***** 
_. ....... 
"'**** 
***** 
****"' 
**"'** 
***** 
***** 
***** 
**"'** 
***** 
***** 
***** 
***** 
****"' 
***** 
***** 
***** 
***** 
**"'** 
***"'* 
***** 
***** 
***** 
***** 

5.1 ........ 
***** 
***** 

. 5.1 

***** 
***** 
***** 
***** 
***** 
***** 
***""* 
***** 
***** 
***** 
***** 
***** 
***** ......... 
*"'*"'* 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
1'***"' 
*""*** 

8.4 
***** 
***** 
***** 

8,11 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
"'** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
""'* *** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
241 
*** 
*** 
**"' 241 

**** 
**** 
llr*** 
**"'"' 
"'"'*"' 
**** 
"'*** 
"'"'*11 
~'**"' 

*"'11"' 
"'**"' 
"'*"'* 
**"'"' 
***11 
11*** 
**11* 
***"' 
**** 
**"'11 
"'*** 
**** 
**** 
**** 
**** 
"'**"' 
**"'* 
"'*** 

2.7 
**"'* 
"'*"'"' *"'*11 
2.7 

**11"' 
*"'11"' 
"'*11!'1 
"'*** 
*11"'* 
*11*11 
11*11* 
**** 
11ilr*11 
***11 
11*** 
*"'** 
"'*** 
*11*"' 
**11! 
"'*"'11 
**** 
*"'"'* 
***"' 
**** 
**** 
**** 
*"'*"' 
***11 
**"'"' 
**"'* 
*"'** 
2.8 

*"'** 
"'*** 
·**"'11 

2.8 

*"'* 
*"'"' 
*"'"' 
"'"'* "'** 
"'** 
"'*"' "'"'* 
"'** 
1A*IIr 
**"' 
*"'* 
"'"'"' 
*"'"' 1!1.11.,. 

"'"'* "'*"' llrl<f! 
11*11 
*1'"' 

**"' 11*"' 
11ilrllr 

*** 
**11 
11*"' 
*"'"' 228 

"'"'"' *"'11 
11*"' 
228 

**11"' 
"'*** 
11ilr1111 
*"'** 
11"'"'* 
"'"'** '* "'*11 
*"'"'* 
"'*"* 
**"'* 
11ilrllr* 
ilrilr11jl; 

"'"'*" *11*11 
***11 
*11"'* 
**** 
**"'* 
11"'** 
"'*"'11 
"'*** 
"'11*11 
**"'"' 
"'*1111 
**11"' 
***11 
**11* 

7.0 
**"'"' 
**"'"' ***"' 
7.0 

GUST VEL. AT MAX. nusT MINUS 2 INTERVALS 4,4 
GUST VEL. AT MAX. GUST MINUS 1 INTERVAL 3.8 
GUST VEL. AT MAX, GUST PLUS 1 INTE~VAL 7,0 
GUST VEL. AT MAX. GIIST PLUS 2 INTERVALS 7.0 

~1SG 

MSG 
MSG 
MSG 
t~SG 

MSG 
I~SG 

MSG 
1-\SG 
MSG 
MSG 
MSG 
MSG 
MSG 
MSG 
~~SG 

MSG 
MSG 
I~SG 

~1SG 

MSG 
MSG 
MSG 
MSG 
~1SG 

MSG 
MSG 
WSW 
MSG 
MSG 
MSG 
WSW 

*11"'** 
****"' 
***** 
**"'** 
**"'** 
11**** 
11"'*** 
**11** 
*11*** 
"'*11*"' 
"'*"'** 
*1111*11 
"'***"' 
"'**** 
**11** 
11ilr1111* 
llr11*** 
11ilrilr** 
~**** 

"'"'"'11* 
**"'*"' 
*11*11"' 
*1111** 
**1111ilr 
**11** 
***** 
11**** 

&.2 
***** 
"'**11* 
**"'** 

&.2 

**** 
**** 
**** ,.,. .. 
11*1111 
**** 
**** 
"'**"' 
**** 
***"' 
**** 
"'•** 
11*** 
***lit 
**jt* 
11**11 
**11* 
***11 
**** 
***11 
*"'** 
**** 
**** ,.,.,,. 
•••• 
**** 
*~~<"'"' 
o.o 

**** 
***" 
11*** 
o.o 

u)t .,to 
*11 .• 
*"''~ 
"'~'}. 

••'it 
1111lt .. .:. 
1111* 

·t'l 

*** 
**"' ..... 
••• .. .-~ 
,.~ 

llr11ir 

"'*'* : '! 

**"* ...... 
"'*~ 
u·~ 

**~ 
11.ir'ilr 

*** . u9. 
·.;.~ 

u}. 
sot.·a 

"'il}, . 
,.,..}. 

11*'1t 
soo'A 

01 
02 
03 
04 
05 
Ob 
07 
08 
.09 
10 
11 
12 
13 
14 
15 
lb 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2b 
27 
28 
29 
30 
31 

NOTE: RElATIVE HUMIDITY READINGS ARE UNRELIABLE WHEN WIND SPEED ARE <1.0 METERS~~~ SECOND. Stit" ~EADINGS 
HAVE .NOT BEEN 1NCLUDED IN THE DAILY OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DFW POINT, 

***11 SEE·GtNERAL NOTES AT THE BACK OF THE REPORT **11"' 
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.. · R&M CONSULTANTS, INC. 

SUSITNA HYDROELECTRIC PROJECT 

MONTHLY SUMMARY FOH ~ATANA W~ATHER STATION 
DATA TAKEN DURING SEPTEMBER I 1980 

RES. RES. AVG. MAX 1 MAX. OAY;S 
MAX. · "'iN. MEAN I'! INO WIND ~HND GUST GUST P;VAL MEAN MEAN SOLAR 

DAY TEMP • TE~1P • TE.IW. DIR. SPO. SPDo OIR. SPD. DIR. RH DP PRECIP E.NERGY DAY 
OEG C DEG C DEG C DEG MIS MIS DEG MIS % DEG C MM WHISQM 

····-----------------~-·-------------~~-----·--···---····-------·-----·~~···--·-··----~-·-··-····-·-· 01 ............. **"'*"' "'**** ,. .. "'*** ***"' *** **** MSG ** ***"'* ...... "'** 01 
02 ****"' ,.. .... ***"'• *"'* **** "'*** *** **"'* MSG ** **llr** *llr*llr "'"* 02 
03 2.b •11.5 ·1.0 jirllrllr **** :s.o 3So a.:s N t.2 •7.5 o.o 4&5<1 o:s 
011 8.7 -3.9 2.4 on 2.4 2.6 080 7.& ENE &3 ·3.2 0,0 5670 04 
OS 12.4 •3.2 4.& 0&5 ~.s 2.9 042 b.:S E bb ·1.3 o.o 11&15 05 
Ob 11.7 -,5 s.o 087 .7 2.4 0511 6,3 NE o7 .2 o.o 4011 Ob 
07 11 • 1 •1,S 11,7 072 3.1 :s.s 109 9.5 E 72 .a o.o /.129Q 07 
08 12.7 11.4 B.b 073 3.8 4.2 089 11.4 E b'6 2.7 o.o 3993 08 
09 11,0 2.2 b,b 0811 1.2 1.8 088 7.0 E 89 3,7 4,0 2583 09 
10 10,& -.2 5.2 3':i1 ,8 1. 3 308 4.11 N 73 .7 o.o 3783 10 
11 12.9 -:s.s 4.7 073 I • 1 l.9 134 5.7 ESE 70 ... ll o.o 4&30 11 
12 7.2 •2.1 2.b Ot>S 3.8 4.0 080 10.8 !:.NE 79 •.I 7.& 1795 12 
13 s.o 1,7 3.7 058 2.5 2.6 01111 7.& ENE 91 2.1 9.8 1458 13 
14 7.7 4.2 5.9 0&3 2.3 2.& 073 8.9 E 78 -2.4 20.11 833 111 
15 9 • .5 b.3 7.8 059 ,4 1.4 088 3.8 E 47 •11.7 35.2 &95 15 
1b I Z. I 1.7 b.q 0711 .9 1.9 110 11 0 4 N 70 .. 3.9 o.o :SolO 1b 
17 11.3 •2.3 4.5 oo7 1.9 2.2 062 7.0 ENE 73 -.3 o.o 3960 I 7 
18 9.7 -.1 4.8 050 1,3 1.9 052 5.7 tNE b7 •1.5 .• 2 287Z 18 
19 11,0 ... a 5.1 3112 .a 2.1 302 8.3 NN~ o7 -.7 o.o 3586 19 
20 8.s -.s 4.0 Ooo 2.2 2,5 059 &.3 ENE o9 -.8 o.o 2085 20 
21 ***"'" llr**** *"'"'"'* *llr* ***"' . 2.3 069 3.8 E.NE 72 llrf<**llr .4 211Q 21 
22 ***"* **"'** ****"' ~~r•• **** llrilr·~ **llr **** MSG llr* **llr*"' **** "'** 22 
23 ***"'"' ****"' 11**** ll*llr llrilrllr* "''**llr llrllr* llrllrlr* MSG *"' **"'*"' "'*llrllr llr·~ 23 
211 ***** "'*"'"'* "'**"'llr "'** *"*llr *llr*llr "'** !llllrllr* MSG .,._, "'***llr *"'*" **": 24 
25 ***llr* ._, ... 11!,. •• ,., ~~r•• "'**llr llr**" 11!1111 *"'"'* ~ISG ** "llr*llr* **"'"' ··~ 

25 
211 "'*"'*"' I<**** **llr*11 "'"'* **llr* ***It *llr* **** MSG ** "**llr* "'*** ···~ 

2b 
27 *"'*** **"'llr* "'*"'*"' ll*llr **** •**** .-.. "'**" ~SG *"' *llr*llllr *l<ltllr 

··~ 
27 

28 *"'*** *"'**"' ***** llr*" "'"'** *"'*"' *"'* "'"'"'* MSG ,.,. *llr*** •••• *"t. 28 
29 **"'"* ****"' ****llr llrllrilr !lrlrlt!lr **llr* *** f<llrj\11! MSG ** llrilr*•* *ilrllrllr .,., . 29 
30 ,.. ... ,. "'***llr ***llr* "'** *llrllr!lr "'*** *"* **** MSG *" ***llr* *"'"'* u~. 30 
MONTH 12.9 •11.5 ·q.a 065 1.8 2,5 089 11.4 ENE 71 ... q 77 .o 5938~ 

GUST VEL. AT flAX • GUST MINUS 2 INTERVALS 8.9 
GUST VEL. AT ~lAX • GUST Mirws 1 INTERVAL 9,5 
GUST VEL. AT 1'-lAX, GUST PLUS 1 INTERVAL 10.8 
GUST VEL. AT MAX. GUST PLUS 2 INTERVALS 10.2 

NOTE I RELATIVE HUMIDITY HEADINGS ARE UNRELIABLE WHEN WIND SPEED ARE <1.0 ME'TERS PER SECOND. SUCH READINGS 
HAVE. ~lOT t!EEN INCLUDED IN THE DAILY OR MONTHLY MEAN fOR RELATIVE HUMIDITY AND DElli POINT. '• 

"'"'*"' SEE. GENERAL NOTES AT THE BACK OF THE Rr:PORT llr*'*llr 
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R&M CONSULTANTS, INC, 

SIISITNA liVDROELECTRIC PROJECT 

MONTHLY SUMMARY FOR WATANA W~ATHER STATION 
DATA TAKEN DURING OCTOBER 1980 

; . , 

RES, RES, AVG. MAX, MAX, DAY'S 
MAX, . ~1IN • MEAN ~HND WIND WIND GUST GUST P;VAL MEAN MEAN SOLAR 

DAY TU1P, TEMP, TEMP. OIR, SPD. SPO. DIR. SPO. DIR. RH OP PRECIP ENERGY DAY 
(lf.G C DEG C DE.G C OEG MIS MIS DEG MIS X OEG C MM WH/SQM 

---------------------~-------·-----------------~---------~---···-R·--~-·----·-~~------~--~---·-···~·-01 ***** ***** ··~:lr· *** ·~·· **** *** *"'** MSG ** ***** **** *** 0 1 
02 ***** ***** ***** *** **** **** *** **** MSG ** ***** **** *** 02 
03 ***** ***** "'**** *** **** **** *** . **** MSG "'* ***** "'*** *** 03. 
04 ***** ***** ***** *** **** **** *** **** MSG ** ***** **** *** 04 
05 ***** ***** ***** *** *11** **** *"'* **** ~1SG ** ***** **** *** 05 
06 •••*• ***** ***** *** **** **** *** **** MSG ** ***** ··~· *** 06 
07 **"""* ***** ••••• ••• •••• **** *"'* ,. ... MSG ** ****• •••• *** 07 
08 ***** ***"'* •**"'* *"'* **"'* **** ..... **** MSG ** ***** **** *** 08 
09 ***** ***** ***** *** **** **** *** **** MSG ** ***** **** *** 09 
10 ***** ***** ***** *** **** **** *** **** ~1SG ** ***** **** *** 10 
11 ***** ***** ***** *** **** **** *** *A** MSG ** ***** **** *** II 
12 ***** ***AA A**:lrA *** **** **** *** **** MSG *"' ***** **** *** 12 
ll ***** ***** ***** *** **** **** *** **** MSG ** ***•* **** *** 13 
14 ***** ****ill ***** *** **ill* **** *** **** "1SG ** ***** **** *** 14 
15 ***** ***** .1111ill* *** **** ***~ t<.lt*·· **** MSG ** ***** **** *** 15 
16 ***** ***"'"' ***** *** **"'* **** *** **** MSG ** ***** **** *** 16 
17 -.1 ·1.5 -.6 *** **** 5.11 080 12.1 HJE 54 -8.7 o.o *** 17 
18 2,3 .. 1.4 .5 070 5,3 5.3 071 10.8 ENE 58 •6,8 o.o *** 18 
19 2,9 .2 1.5 Ob4 s.o 5.2 075 11.4 ENE 47 -8.9 o.o *** 19 
20 2,0 -3.3 •,7 Obll 3,4 3,6 073 10.2 ENE 42 •12.2 o.o *** 20 
21 1 • 1 ~6.4 •3.7 ObO 4,2 4,3 070 12.1 ENE. 50 •10.9 o.o *** 21 
22 3.~ ~1,3 1,3 059 s.s s.a 01.\1 13.3 ENE 35 -13.0 o.o *** 22 
23 4,7 -3.2 ,8 070 ll,4 4,7 101 12.1 FNE 41 •10.6 o.o *"'* 23 
211 5.1 '"•" Z,ll 063 5,3 5,5 085 13.3 ENE 44 •8.6 o.o *** 24 
25 3,6 R6o5 -1.5 037 1 • 1 2.2 ObO 7.6 ENE 58 •9.3 o.o *** 25 
2b 1.7 ~1.b -3.0 055 3.4 3,5 074 8.3 NE 58 •9.3 o.o *** 2b 
27 2,0 .. 7.3 •2.7 061 3,0 3,1 o5q 7.0 ENE 49 •12.3 o.o *** 27 
28 ... 8 ~3.3 -2.1 039 1. 9 3.0 OliO 7.0 NE bl -8.3 .2 ••• 28 
29 -1. 1 -4,4 .. z.e 284 ,5 1 • 0 23b 4.11 NNW 78 •7,2 1,4 260b. 29 
30 -z.o •11.7 -b.q 048 1,6 2.1 024 4.4 NNW b3 •12,4 o.o 358!) 30 
31 •ti,S .. 111,5 •9.5 079 2,3 2.4 043 4.4 E 54 •18.LI o.o *11* 31 
HONTH 5.1 00 1llo5 -1.6 061 3.3 3.8 081 13.3 ENE 53 -to.s 1, b b191 

GUST VI:L, AT MAX. GUST MINUS 2 INTERVALS 12.7 
GUST VEL. AT ~lAX • GUST ~liNUS 1 INTERVAL 12.1 
GUST VEL. AT ~lAX • GUST PLUS 1 INTERVAl. 11.4 
GUST VEL, AT ~lAX • GIJST PLUS 2 INTERVALS 8.9 

NOTE I Rf.LATIV£ HUMIDITY HEADINGS ARE UNRELIABLE WHEN WIND SPEED ARE <1,0 METERS PER SECOND. SUCH READINGS 
HAVE .NOT BEEN INCLIJDf.D IN THE DAILY OR MONTHLY MEAN FOH RELATIVE HUMIDITY AND DEW POINT. -··· SEE· GEtJE.RAL NOTES AT THE BACK OF THE RE.PORT **** 
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R&M CONSULTANTS, I NCo 

SUSITNA HYDROELECTRIC PROJECT 

MONTHLY SUMMARY FOR WATANA ~IE·ATHER STATION 
DATA TAKfN DURING DECEMBER 1980 

.. , 

RES. RES. AVG. MAX. MAX, DAY'S 
MAX, . MIN, ~If. AN WIND WIND rHND GUST GUST P'VAL MEAN MEAN SOL/IR 

DAY TEMP, Tf.MP. TEMP. DIR, SPD, SPD. DIR. SPD, DJR, RH OP PRECIP ENERGY DAY 
DEG C DEG C OEG C OEG MIS MIS DEG 1418 % DEG C MM WHISQM 

------~---------~--·------·-----~---··-··--·-----·~---~··--·-------~--------·--·~···--·-·-·---~-~---· 01 -9,0 •19." •111,2 Ob9 2.8 2.9 061 9,5 EN f. 110 •2b.4 o.o **'* 01 
02 -15,8 •20ob -18.2 Obi 1.7 1.8 085 3.8 ENE 48 •26.11 o.o *** 02 
03 -12.11 -19.1 -15,8 073 1.7 1.7 088 5,7 ENE 48 .. z5.4 o.o *** 03 
04 -111.1 -20,3 -17.2 Ob3 1.7 1.8 056 4,4 fNE 51 -2b.1 o.o *** oa 
OS -15,2 -20,5 -17.9 072 1,6 1,9 01.13 3.6 ENE 55 .. 25.0 o.o *"'* OS 
Ob -13,11 •22.3 -17.6 061 3.2 3.3 079 8,9 E 112 -27,9 o.o '""'* Ob 
07 •1bob ·23,5 -zo.o 071 3,0 3,2 077 8,3 HJE 39 •30.b o.o *** 07 
06 -15,b -23.4 -19,5 01b 3,4 3.6 077 8,3 E 27 -33.11 o.o **"' 08 
09 -1b.1 •25.8 -21,0 Ob3 2,9 3.1 065 7.0 ENE 29 .. 311,8 o.o *** O'l 
10 •21.5 -30,3 -25,9 0!!7 3.5 3.5 085 7,0 E 40 •35.b 0,0 *** I 0 
11 -23.b .. 31. b -27.6 061 3,2 3.2 Ob7 8,3 E 39 •37,7 o.o *** 11 
12 -25.7 •31.4 -28.6 Ob6 ' 3.9 11,0 ObS 8,9 ENE 37 •38 .1 o.o ._, ... 12 
13 -18.5 •2tl,3 -23.1.1 072 ·II, 1 4.3 072 10 ;8 EriE 112 -31.9 o.o *** 13 
14 -22,0 -27.9 -zs.o 317 1.5 1.9 2b7 3,6 NNW 311 •3b.4 o.o *** 14 
15 ·2boll -32,5 ·29.5 3411 1. 9 2,Q, 3.41.. 4.4 NNW 30 •111,7 o.o ***' 15 
1o -z7.b •3b.7 •32,2 065 1. 9 2.1 082 7,0 ENE 29 •114,9 o.o **'*' to 
17 •22,3 -311.2 -28,3 077 5.8 5.9 065 11.4 E:NE 23 •40.7 o.o * """ 17 
18 •19.11 -29,5 -211,5 076 5,7 s.8 Ob7 12.7 ENE 21 •110.3 o.o *** 1 8 
19 -17.8 -27.1 -22.5 Ob5 11,3 lieS 054 . 10,2 ENE 22 •37,8 o.o .,.,_, 19 
20 •16ob •2o.O •21.3 Oo9 3.7 3.9 Ob2 8,9 E 22 -38.11 o.o .. ,., 20 
21 -19,5 -2b.1 -22,8 Ob9 2.8 2.9 080 5.7 ENE 22 -37,9 0,0 *** 21 
22 •12.7 -23.2 ·ld.O 082 2,5 2.5 094 5.7 E 21 .. 38.0 o.o *** 22 
23 -15.1 -211,11 •19.8 078 2.6 2.7 037 5.7 ENE 22 -36,b o.o ill** 23 
24 -15.6 -22.8 •19.2 085 l.3 3.4 089 8.9 ENE 21 •3b.2 o.o *** 24 
25 -111,8 ·2B.b -21.7 095 4.0 4.1 09o 8.3 E 24 -37,8 o.o *** 25 
2b •20.0 -29.4 -211.7 085 3,b 3.7 073 7.6 E 25 -39,0 0,0 *"'* t!b 
27 -18,b -26.7 -22.7 068 5,5 S,b 065 11 • 4 ENE 22 -38.7 o.o .. ,., ... 27 
28 -21.7 •28.7 •25.2 Obi l.7 3.9 064 10.2 ENE 24 •40,b o.o ,.,,.. 28 
29 -13.6 •27.0 -20,3 080 5.5 s.a Obi! 12.1 E 27 •B.l 0,0 ,.,.,., . 29 
30 -4.2 •1b.4 •10.3 06b 2.8 .3.0 ObO 9,5 E 40 -22,1 .2 *** 30 
31 3,8 -11.6 . •.5 07b 5.b s.a 078 111.0 ENE 39 •11.b 0,0 **'* 31 
~10NTH 3.8 ·3o.7 •21.1 072 3.2 3.5 078 111.0 ENE 32 •34,0 .2 *ill* 

GUST VEL. AT MAX. GUST MINUS 2 INTERVALS 13.3 
GUST VEL. AT MAX. GUST MINUS 1 INTERVAL 13.3 
GUST VF.L. AT MAX. GUST PLUS 1 INTERVAL 12.7 
GUST Vf.L. AT ~lAX. GUST PLUS 2 INTERVALS 10.8 

NOTE I RELATIVE HUMIDITY READINGS ARE UNRELIABLE WHEN ~IND SPEED ARE <1.0 METERS PER SECONDo SUCH READINGS 
HAVE NOT BEEN INCLUDED IN THE DAILY OR MONTHLY MEAN FOR AtlAT!Vf. HUMIDITY AND DEW POINT. ..... SfE·GLNERAL NOTES AT THE BACK OF THE REPORT **** 
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R&M CONSULTANTS, lNC, 

SUSITNA HYDROELECTRIC PROJECT 

MONTHLY SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING JANUARY 1981 •.' , 

RES, RES, AVG, MAX. MAX. DAvis 
MAX, '1IN, ~It:: AN WINO WIND WIND GUST GlJST P'VAL Mf.AN MEAN SOLAR 

DAY TEMP, TniP, TEMP, OIR. SPD. SPD, DIR, SPD. DIR, RH DP PREC:IP ENERGY DAY 
PEG C DE:.G C DEu C DEG ~liS MIS DEG MIS % DEG C MM WHISQM 

·----~·--------·------··--·-----·~---~---~------···---···~·-···-·~·----·-····---···~--··············-01 3,4 .4 1.9 071 5,7 5.9 085 lll.b ENE 37 •11. 7 o.o 111111 01 
02 2.2 •11ob -4.7 083. 1,5 1 0 7 084 5,7 f. 4b •tb.b o.o '111111 02 
03 -2.4 •13,3 -7,8 0711 3,5 3,7 Ohl 8.'1 E Ill aJ8,3 o.o 1111'11 03 
04 •11.3 -9,0 -b.7 058 z.s 2,6 058 7.0 NE qq .. 1'5,0 o.o *"* 04 
05 -5.8 -11.8 -8,8 0711 2,2 2,11 081 5.7 E 51 •i8.3 o.o 1111* OS 
Ob •5,b •10,'1 •7,3 ooa '7. 2 7,3 077 14,b ENE 37 •18.0 o.o 111111 Ob 
07 1. 2 -11,8 -1,8 Ob4 s.o 5.3 07b 12.7 ENE 33 •lb,O o.o *1111 07 
08 -2.2 -'1,11 -5,8 072 2.3 2.4 07i 1.b ENE 45 •15.9 o.o 111111 06 
09 -1.5 -b,7 -11.1 05'1 5,2 5,3 077 12.1 ENE 30. •19.1 o.o 11f!11 09 
10 -1,8 .q.z -5,5 05'1 4,0 4.1 on 11 ,4 ENE 115 .. lll.fl .2 111111 1 0 
11 -1 0 1 -5.1 -3.1 Ob2 4,8 q,q 075 10,8 ENE 47 -13.3 o.o "'11* 11 
12 •1,CI -9,2 a5,b 053 2,0 2.1 071 1.b E.NE IH3 •14.0 o.o 11!11!11 12 
1l -1.2 •9,9 ·S,b 049 3,8 4.2 OCI'I 12.7 ENE :n -18.3 o.o 1111• 13 
14 3,4 -:s.s -.o Obl 5.3 5,6 075 111.0 ENE l.lb .. 1o.a o.o "'*11 14 
15 3,5 •,9 1.3 079 3.2 4,1 081 12.7 ENE so ·7.b .2 *11* 15 
lo • 1 -5.7 -2,8 050 2,9 3.2 071 12.1 ENE 114 .. 13.b o.o 111111 lb 
17 ,q -2.11 -.a ObO 11,2 11,11 Ob2 12.7 E.NE 35 ~15.1 o.o 11*11 17 
18 ,9 •3,o •1.5 Ob8 14,8 5,o· 074 111,0 ENE 35 •11.1.3 o.o 18 

•• -'1 .: .,_ -4. ~ ... • ::·I 

'' 
11!1111 

19 1.3 •b,5 -2.b 109 ,II 3.'1 242 13.3 ENE 110 -15,3 .a to:1111 19 
20 -s.8 •13,b -9.7 062 4,.3 11.4 075 8,9 E.NE 38 •20.3 o.o *11"' 20 
21 •4.8 ·12.b -8,7 057 5,0 5.1 078 9,5 NE 35 •20,1 o.o **" 21 
22 -1 0 1 -5,3 •3,2 052 4,9 5.0 Oll3 '1.5 NE 311 •lb.7 o.o 11"'* 22 
23 1.11 •5.1 -1. q Obl 4,5 11,8 083 11.4 NE 39 -u.s o.o 111111 23 
211 -.1 -s.o -2.b 0118 3,5 4,0 055 10.2 ENE 30 ·18.3 o.o A!ll!11 211 
25 lob -3,<? -1.2 Oo7 11.6 5,0 090 12.1 ENE 23 •19,2 o.o 11'1111 25 
2b -4.2 •8,3 •b.3 342 .b 1.4 068 3,8 WSW 51 •14,5 .• 2 . 111lr11 26 
27 •b,2 •14,11 •10.3 Ob2 1.0 1,2 059 3.2 ENE 51 •18,6 o.o *1111 27 
28 •11.3 -17.7 •111,5 Ob5 4.5 tl,b Ob5 1tl,b ENE 113 -23.7 o.o 1111* 28 
29 -2.2 -12.3 -7.3 058 b,2 b.4 070 13.3 NE 38 •19.7 0,0 Afl11, 29 
30 1,7 -3.2 •,7 ObB 5,7 5,8 075 12.1 ENE 26 -18,3 o.o 1111•11 30 
31 •.1 -'l.2 -2.2 053 2,8 2.9 045 7.6 ENE 38 •111,7 .2 111111 31 
HONTH 3,5 -17.7 •11,5 Ob2 3,8 4.2 085 14,6 ENE 40 -16.3 1,b 11*11 

GUST VEL. AT MAX, CUST MINUS 2 INTERVALS 13,3 
GUST VEL. AT MAX, GUST MINUS 1 INTERVAL 12.7 
GlJST Vt:L, Al 11AX, GUST PLUS 1 INTE.RVAL 12.1 
GUST VEL, Ar MAXo GUST PLUS z INTERVALS 12.7 

NOTEs RELATIVE HUMIDITY READINGS ARE UNRELIABLE WHEN WIND SPEED ARE <1.0 METERS PER SECOND. SUCH READINGS 
HAVE NOT BEEil ItJCLUDE.D IN THE DAILY OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT, 

~··11 SEE GENERAL NOTES AT THE BACK OF THE RE.PORT 11"''111'11 
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R&M CONSULTANTS, INC, 

SUSITNA HYDROELECTRIC PROJECT 

MONTHLY SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING f[BRUARY !981 · .. , 

RES, RES. AVG, ~1AX. MAX. DAY Is 
MAX. 'liN. MEAN WIND WIND WIND GUST GUST P'VAL ~1EAN MEAN SOLAR 

DAY TEMP. TE~1P • Tl:MP. DlR, SPD, SPD. DIR. SPD. DIR. RH DP PRECIP ENERGY DAY 
DEG C DEG C DEG C DEG M/S M/S DEG M/S X DEG C MM WH/SQ~ 

---··---------------·----··-------~----4·-·---~~--------·~-------··--·-·--~---~---~------·-----····--01 
02 
03 
04 
OS 
Ob 
07 
08 
09 
10 
11 
12 
13 
14 
15 
ltl 
17 
18 
19 
20 
21 
22 
23 
211 
25 
2tl 
27 
28 
~10NTH 

NOTE I 

Hrll"' 

rn 
I 

1,5 -4.8 -1.7 Ob8 4.2 1!.7 092 
b.B -1!.7 1 • 1 072 3.1 4.4 Ob7 

•2,0 -s.o -3.5 Ob2 2.b 2.7 057 
-1,9 -4.4 -3.2 ObO l.b 1.7 057 
•lob -5.8 •3.7 070 1.7 1.6 01>8 
•1,0 -3.b -2.3 055 1.5 2.1 ObS 
-3.3 •8.2 -s.a Obb o.o o.o 054 
•1 ,b -5.2 -3.4 Ob3 1.2 1.2 062 
-1.9 •4,8 -3.4 Ob4 2.3 2,b Ob5 
-3,3 -a.s •5,9 230 .b 1.2 234 
•7,b •12.9 •10.3 01.19 4.2 4,5 067 

-12,3 -17 .o •14,b 052 5.7 5.9 Ob4 
*""~" *"'"'"'"' "'"'"'*~ "'"'" *"'"'"' 3,3 Obi 
*""'"" ""'"'"'"' """'"'"' "'"* "'"'""' 11"'"'"' '11'1111 
*"'*"'"' ........ , "'**** "'""' "'"'"'"' "'***· "'II"'·· 
*"'*"'"' *""'"'"' "'*"'*" .... ,. "'"'11"' "'"'"'11 

.,..,.,. 
""'""'" ,,.,. ... **"*"' ""'"' "'"'"'"' "'*""' *"'"' ***** **"'*"' "'"'*"'"' "'"'" "'*"'"' tr'lr1111 "'"'* **""'"' *"'"'"'"' 1111"'"'"' *"'* 11**"' "'"'"'"' ""'"' 
"""'"'"' ~~'*"'*"' "'""'"'"' "'*"' "'""'11 ., .... 

"'"'"' ........ **"'*"' "'***" ,.,. ***"' "'"'*11 "'"'* 
"" ** * 

,,. .. ,, 
"'""'"'* 

,._. 
"'"'"'"' "'"'"'"' "'"'* 

"'""'*"' *"'"'"'"' 11"'"'"'"' "'*"' "'""'* "'"'"'"' ..... 
11**"'* "*"'** "'""' *. "'"'"' "'"'"'"' "'"'"'"' *"'"' *"'**"' ****"' "'"'"'"'* 

,_,. 
""'"'"' **1111< 11'11* 

-2.b •11.b -7.1 ..... "'"'*"' 1. 1 067 
-.9 -8.7 -4.8 ObS 2.3 2.4 083 

-2.5 •10.2 •b.4 055 4. 1 4.3 OH 
b,B -17 .o -s.o ObO 2.4 2,8 092 

GUST VEL, AT MAX, GUST MINUS 2 INTERVALS 
GUST VEL, AT MAX. GUST MINUS 1 INTERVAL 
GIJST VEL. AT "lAX. GUST PLUS 1 INTERVAL 
GUST VEL, AT "'AX. GUST PLUS 2 INH.RVALS 

RELATIVE HUMIDITY READINGS ARE UNRELIABLE WHEN WINO 
HAVE NOT BEEN INCLlJDf.D IN THE DAILY OR MONTHLY MEAN 
SI::E. GENERAL NOTES AT THE BACK OF THE REPORT *11'1111 

14.0 E 40 -13.5 o.o 1111tr 01 
14,0 ENE 30 •15.4 o.o 271 02 
5,7 ENE 48 •12,3 .2 543 03 
5.7 NE 53 •11.2 5.8 430 04 
b.3 E:. 53 •10.7 ,8 353 05 
&.3 t.NE 5b •10.2 s.o 348 Ob 
o.o [ 1111 '11'1111"'" o.o 380 07 
5.1 ENE 52 •10.9 o.o 428 08 
6.3 ENE 49 -13.4 o.o 78'5 09 
4.4 sw 49 •14.8 1.ll 385 10 

tt. 4 NE 30 -2ll,3 o.o !OH 11 
10,2 NE 21) •30.2 o.o 1 b 11 12 

7.0 NE 32 .. 30.b 2.0 555 13 
'11'111111 MSG "'"' 11"'"'""' "'"'"'11 "'"'"' 14 

"'"'"'"' MSG "'* *11*"'* "'"'"'"' 11** 15 ,.,..,.,. MSG 11"' "'11"'"'"' "'*"'* 111111 1b 
"'*"'11 MSG 1111 .,.,..,,,. 

"'"'*"' "'"'"' 17 
'1111'1111 MSG ""' •*"'"'11 "'""'"' "'"'11 18 

"'"'"'"' MSG "'"' "'"'"'"'"' ""'"'"' "'"'"' 19 ,..,.,. MSG "'"' "'"'**11 111111"' "'"'"' 20 

"'"'"'* MSG "'"' "'"'""'"' "'"'*"' "'""' 21 

"'"'"'"' MSG 1111 11"'"'*"' "'11*"' "'*"' 22 
"'*"'11 MSG ,..,. 

"'""'11"' 111111* "'*11 23 

"'"'"'"' MSG "'"' 11"'"'""' 11'11'11* "'"'* 211 

""'""' MSG *"' ""'"'"'"' 11*"'* "'11* 25 
3.2 E 50 •14.3 o.o b38 2b 
&.3 ENE 45 -15.6 o.o 1893 27 

10.11 ENE 35 •18.b 0,0 17q5 28 
14.0 f.NE 43 •ibo4 15.2 111152 

10.2 
12.7 
12.7 
9.5 

SPEED ARE <1.0 METERS PER SlCOND. SIJCH READINGS 
FOR RELATIVE HUMIDITY AND DEW POINT. 
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FI&M CONSULT AN.T 5 • INC. 

SUSITNA HVDROFLECTRIC PROJECt 

MONTHLY SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING APRIL 1981 

· .. , 

RES. RES. AVG. MAX. MAX. DAvis 
~1AX • · MIN. MEAN WIND WIND WIND GUST GUST PtVAL MEAN MEAN SOLAR 

DAY TEMP • TEMP. TEMP. DIR. SPD. SPD. DIR. SPO. DIR. RH DP PRECIP ENERGY DAY 
DEG C DEG C DEG C DEG M/S M/S DE.G M/S X DEG C MM WH/SQM 

~··~•••••·•~••••••••••••••••••••••••~•••••~~~--~~-~·••••••••••••w•••~·-•••••••••••·~-~·••••••••~••••• 

01 •2.0 -9.1 -S.b 024 1.3 lob OS() bo3 N 41 •16.7 .6 2378 01 
02 -1.7 -11. 1 -b.4 276 2.3 l.O 248 7.6 w 3b •20.2 o.o 3553 02 
03 -!.1 •14.7 -8.9 011 2.0 2.2 010 S.l N 25 .. 27.0 o.o 4883 0~ 

011 1. 7 •15.9 -7.1 337 1. 3 2.0 287 5.1 NNW 23 -29.0 o.o 5168 04 
OS • 1 •1b.1 -8.0 013 1.4 1.7 088 3.8 N 21 -28.2 o.o 4'510 05 
Ob .q •14.7 •o.9 Olb '1.2 1.6 326 3.8 NNW 22 •27.6 o.o 11578 Ob 
07 2.3 -13.11 •S.b 022 .9 1.4 257 3.8 NNE 22 •2b.O o.o SOlO 07 
06 -1.2 -14.1 -7.7 264 1. b 2.6 244 8.9 WSW ~1 •25.8 o.o 4845 08 
09 -3.3 •12.0 -7.7 071 3.0 3.9 078 9.5 ENE. 19 .. 2o.9 o.o 5()1.13 09 

10 -3.9 •15.4 -9.6 047 3.4 3.() 045 6.3 NE 1b •30.5 o.o 5780 10 
11 -.s •15.3 -7.9 051 J.Z 3.4 051 1.b NE 17 •28.6 o.o 5925 11 
12 -.2 •14.2 -7.2 OilS 2.8 3.1 080 8.3 NNE 17 •27.8 o.o 5880 12 
13 -2.3 -15.1 •8.7 050 ·3.2 3.4 087 8.9 NE 17 .. 29.2 o.o bObO 13 
111 -4.5 •1b.8 •10.6 055 4.1 4.3 Ob1 9.5 ENE 17 •lO.b o.o 5743 lll 
15 -2.7 •1bo3 .. Q,5 047 3.1 3.3 079 8.3 NE 17 ·29,b o.o b315 15 
1b .. :s.o •15.11 ·9.2 Ollb 2.5 3.0 tOO 7,6 ENE 18 •2CJ.4 o.o b345 1b 
17 -.9 .. lS.b •6.3 059 3,4 3.5 059 7.() ENE 16 •28.7 o.o b3b8 17 
16 1.2 •9.9 -4.3 Obl 4.1 4.2 073 10.2 ENE 15 •2b,4 ·o. o 5853 18 
19 3.2 -5.b -1.2 054 3.4 3.5 051 7.0 NE 15 •24,8 o.o bllO 19 
20 b.Z •5.9 .2 052 2.5 2.9 Ob9 8.3 ENE 19 •21.1 o.o 57 1)(1 20 
21 b.O -s.q • 1 056 2.7 l.o 077 1.b ENE 18 •22.3 0,0 b2b6 21 
22 7.1 ·5.4 .9 017 1.9 2.2 OOb s .1 NNE lb ,.zz.1 o.o b178 22 
23 6.8 -s.s .7 015 1.4 1.7 023 .ll. 4 NNE 18 •21.1 o.o b385 23 
24 b.7 -4.2 1.3 048 1. 1 z.o 089 b.l NNE 21 •21.q o.o 551:8 24 
25 b.O -4.1 .9 313 .9 l.b 240 5.7 NNW 28 •17 .4 o.o 514'5 25 
2b b.O •b.S -.3 339 lob 1.8 318 4.4 NNW 24 •20.5 o.o b288 2b 
27 b,8 •bob • 1 358 1 • 1 l.o 344 3.8 NNW 19 •20.8 o.o b8!8 27 
26 b.9 -2.9 z.o 24b 1ol 2.1 242 7,b WSW 21 ~19.4 .4 5250 28 
29 7.11 -2.2 2.b 270 1.2 2.1 236 7.0 WSW 23 •17 .8 .2 5733· 29 
30 9.4 -3.3 3.0 057 2.1 2.7 076 8.3 ENE 18 .. 19,9 o.o 5988 30 
MONTH 9.q •16.8 ·-q .3 037 1.7 Z.b 073 10.2 ENE 21 •24,b 1.2 lb6270 

GUST VEL. AT MAX 1 GUST MWUS 2 INTERVALS 8.9 
GUST VEL. AT 11AX, GUST MINUS 1 INTERVAL 8.9 
GUST VEL. AT ~~AX • GUST PLUS 1 INTERVAL 8,9 
GUST VEL. AT MAX. GIJST PLUS 2 INTERVALS 8.3 

NOTE; RELATIVE HUMIDITY READINGS ARE UNRrLlABLE WHEN WIND SPEED ARE <1.0 METERS PER SE.COND. SUCH READINGS 
HAVE NOT BEEN INCLUDED IN THE DAILY OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT • H 1

' 

"'"'** St.:E. GENERAL NOTES AT THE BACK OF THE REPORT **** 
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R&M CONSULTANTS, INC. 

SUSlTNA HYDROELECTRIC PROJECT 

MONTHLY SUMMARY FOR ~AT ANA Wf.ATHER STATION 
DATA TAKEN DURING MAY 19!!1 • .. 

I 

l 
RES. RES, AVG. MAX. MAX. DAY isf; • 

MAX, "'iN, MEAl~ WtND I~ INO WINO GUST GUST P;VAl MEAN MEAN SOLARR ' DAY TOIP, H::MP • TEMP. IJIR • SPP. SPD. DIR. SPD. DlRo RH DP PRECIP f:.NERGY DAY • DEG C DEG C Of:G C DEG MIS MIS OEG M/S % OEG t MM WH/SQM t -----~-~·--··---~---------------···-----------~-~-~--~---··--"·~~~---~--···------~·-~---·-··--·--·----01 '1.7 ~.o 2.0 239 1.9 2.0 234 b.3 WSW '18 •8.2 3.2 3125' 01 • 
02 7.7 -2.1 2,8 272 1.5 1 • 9 28b 8.9 WSW 17 ... 19.4 o.o 6838'\ 02 ~ 
03 7,8 ~1.8 3,1) 157 .s 1.9 238 7,0 E 29 •14. 4' o.o 11095' 03. I! 

04 10.2 -.1 5. I 071 4.5 4.9 112 10.2 ENE 18 -18.7 o.o 5895" 04 ~ 
05 9,6 .. 1.0 11,11 287 .a 2.1 224 7.0 WSW 20 -17.2 o.o 511 o.: 05 
06 15.3 •1,8 1.>,8 349 i.4 2.2 324 50 1 NNW 19 ~17.8 o.o 74118;' 06 
07 17.2 ,2 8,7 028 2,7 3.2 026 8.3 NNE 15 -17.8 0,0 7483(! 07 
08 18.2 1. 8 JO,O 047 2.3 3.0 074 6.9 E 12 •18.8 o.o 7635' 08 
09 13.2 2.7 8,0 253 2.2 2.9 249 8,9 I'ISW 12 •20.2 0,0 11243'; 09 
10 6.5 3.o 6,1 254 2.6 2.7 261 6,3 w 32 ~10.2 o.o 320fl' 10 
11 11.9 .2 6.1 260 1,0 1,9 188 5. 1 w 18 •20.0 o.o 5590:: 1l 
12 14. 1 2,6 8,11 069 2.6 3,0 091 6,3 ENE 13 •19.4 o.o 525S' 12 
13 13.6 3,7 8,6 2115 1.5 <!,II 199 7.0 WSW 2! •1'5.8 1.0 ss7ef 13 
14 13.2 2.8 8,0 239 .a 2.0 222 5.7 WSW 34 •8.7 ,b 4735' 14 
15 13.b 3, 1 Boll 022 .9 2.2- 025·- 8,9 NW 34 •7.9 6.8 4923.> 15 
1& 15.7 2.0 8.9 090 .3 2.2 Ob3 6.9 ENE 25 -13.2 o.o 62B!f 16 
17 15.0 2,o 8,8 245 2.9 3.0 231 9.5 WSW 2b •12.8 o.o 5221J 1 7 
16 11 • 0 3.7 7.4 238 .9 1.9 1.!53 7.6 WSW 37 -a.s 3.b 515(); lB 
19 11. b 1.3 6.11 053 1. b Z.b 089 B.9 ENE 3(1 •11.3 o.o 3740; 19 
20 13.4 ,II t..9 102 1. 1 4.0 248 12.1 E 31 -12.1 1.b 472:):' 20 
21 9,3 o.o ll,b 254 .b 1.9 2211 8.3 E 30 -111.0 o.o 6450' 21 
22 ll. 4 -2.2 •1.6 20b .3 2.2 091 8.9 sw 25 -15.2 o.o 5653' 22 
23 111.0 2,9 a.s 058 1.2 2.3 088 10,8 ENE 23 •13.9 o.o b663 23 
24 16.6 1,4 9.0 LLC) .a 2.6 234 8.3 E ?4 -12.8 1.2 5bSl 24 
25 lb. I 4,5 10.3 245 1. 4 2.3 234 7.0 sw 22 •14.5 .2 6888 25 
2b 19.2 4,0 11.6 071 1. 9 2.4 088 7,b NE 17 .. 14.0 o.o 5993' 2b 
27 13.6 b,9 10.3 231 2.6 3.0 229 7.6 sw lib .. 1.7 .a 2605' 27 
28 7,6 4 0 1 5,9 B2 2.4 2,9 229 7.h sw 60 -1.5 b.b 215 J'• 28 
29 22.1 3,'1 12.8 062 Z.b 3.1 078 8,3 ENE 22 -13.3 .2 861&. 29 
~0 19.2 a.:s 13.8 l3'1 4.6 4.7 23b 10.2 sw lb -13.7 .II 7725 30 
H 12.5 6,2 9,4 237 2.2 2.5 247 7.0 I'ISW lib •il.!l u.s 40110' 31 
IONTH 22.1 ~2.2 7,(1 255 .3 2.b 2116 12 0 1 WSW 26 ~13.3 114.0 168715 

GUST VEl, AT ~lAX • GUST MINUS 2 INTERVALS 11.11 
GIJST Vf.L. AT ~lAX. GUST HlNIJS 1 INTERVAL 11,4 
GUST VEL.. AT t~AX, GUST PLUS 1 INTERVAl 10.2 
GUST VEl, AT "fAX. GUST PL. US 2 INTERVALS 8.3 

: ( ~~~H 

OTE: RELATIVE HUMIDITY READINGS ARE UNRELIABLE WHEN WIND SPEED ARE <X.O METERS PER SECOND, SUCH READINGS 
HAV[.NOT BEEN INCLUDED IN THE DAILY OR MONTHLY MEAN fOk RELATIVE HUMIDITY AND DlW POINT. .... , SEE.Gl:NERAl NOTES AT HIE BACK OF THE REPORT '*"** , 
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R & M CONSULTANTS, INC. 

MONTHLY SUMMARY FOR WATAi'U\ WE1~THER ST~HION 

DATA TAKEN DURING July~ 1 <'!81 

RES. RES. AVG. MAX. MAX. DAY'S 
MAX, l'IIN. MEAN WIND WIND WIND GUST GUST p I VAL MEAN MEAN SOLAR 

DAY TEIIP. TEMP. TEMP. DIR. SPD. SPD. DIR. SPD. DIR, RH DP PRECIP ENERGY DAY 
DEG C DEG C DEG C DEG HIS M/S DEG MIS % DEG C MM WH/SQK 

-~--------------------------------------------------------------~------------------------~~---------
1 12.7 1.2 7.0 057 1.6 2.4 113 8.3 ENE 27 -13.5 o.o 6335 1 
2 12.5 2.7 7.6 333 2.7 2.9 329 7.6 NNW 16 -19.5 0. 0 J:r:'")C' 

.J..Jt...l 2 
3 14.1 2.3 8.2 326 2.2 2.6 323 7.6 NW 23 -18.2 0.0 7728 3 
4 15.0 3.4 9.2 243 t.B 2.8 272 9.5 sw 12 -18.2 0.0 6178 4 
5 12.2 7.4 9.8 263 1.9 2.9 261 8.3 w 26 -10.4 1.4 2913 5 
6 12.9 6.7 9.8 239 1.1 1.9 221 6.3 sw 39 -5.7 8.2 3893 6 
7 12.2 3.5 7.9 239 3.0 4.0 228 14.6 WSW 37 -6.5 14.4 2158 7 
8 9.9 4.3 7.1 083 .9 t.B 251 5.1 E 50 -2.9 15.2 693 8 
9 9.9 7.8 8.9 224 .a 1.4 221 4.4 WSW 48 -2.1 20.4 1548 9 

10 10.6 7.6 9.1 054 1.4 2.2 084 7.0 ENE 53 -.4 25.4 1833 1n 
11 11.1 7.7 9.4 243 3.4 3.5 257 8.3 WSW 45 -2.5 5.8 3225 11 
12 13.0 7.5 10.3 228 1.8 2.5 231 8.9 WSW 43 -3.2 6.8 2855 12 
13 11.9 7.7 9.8 244 2.1 2.3 238 7.6 WSW 41 -3.4 1.4 3145 13 
14 12.3 7.7 10.0 238 1.7 2.1 240 7.0 sw 46 -1.9 1.6 3108 14 
15 14.4 7.9 11.2 086 1.0 1.8 083 7.0 E 48 -1.5 6.2 3920 15 
16 15.3 9.9 12.6 238 1.8 2.3 233 6.3 WSW 44 -.9 5.8 4118 16 
17 16.5 9.8 13.2 244 2.6 2.7 251 7.6 WSW 39 -2.4 2.8 4963 17 
18 14.0 8.5 11.3 249 3.2 3.3 250 8.3 WSW 40 -3.1 1.4 4060 18 
19 12.9 7.9 U.4 235 2.1 2.2 224 7.0 WSW 44 -2.6 1.8 3260 19 
20 12.4 8.6 10.5 240 2.1 2.2 232 I 7 oO WSW 48 -1.0 6.8 3165 20 
21 16.3 8.2 12.3 244 2.9 3.0 235 7.6 WSW 35 -5.1 Q. 0 6025 21 
22 14.3 8.5 11.4 241 2.4 2.5 235 7.0 WSW 38 -3.6 3.8 3793 22 
23 14.0 9.5 11.8 220 1.1 1.5 251 4.4 WSW 50 .1 8.4 3195 23 
24 16.5 -20.2 -1.9 094 1.5 2.8 08'7. .8.9 ENE 47 -2.9 5.6 3620 24 
25 13.8 -25.5 -5.9 267 .3 2.8 241 7.6 WSW 43 -2.8 11.2 . 3513 25 
26 14.6 6.9 10.8 244 2.4 2.6 219 6.3 WSW 33 -7.8 0.0 4270 26 
27 17.0 5.0 11.0 258 2.0 2.7 25D 7.6 WSW 21 -14.8 o.n 6990 27 
28 14.1 8.8 11.5 242 2.3 2.4 254 7.0 WSW 38 -4.1 2.8 2728 28 
29 15.4 8.0 11.7 245 2.4 2.5 245 7.6 WSW 29 -12.3 1:' '] 

,J, .. 4468 29 
30 13.5 7.9 1 D .7 239 2.0 2.1 225 7.0 WSW 36 -13.7 4.6 3885 30 
31 12.7 8.8 10.8 246 2.1 2.2 238 7.0 WSW 27 -12.1 3.6 2355 31 
MONTH 17.0 -25.5 9.3 248 1.4 2.5 228 14.6 WSW 37 :..6.4 176.6 119359 

GUST VEL. AT t·iAX, GLH3T MINUS ':l 
'- INTER ~Hd_£i 12.1 

GUST VEL. AT M~.x. GUST I·HNU!3 1 INTERW~L 11 . 4 
GLH3T I,IEL, r':>,T i'-if.iX. GUST PI_US 1 I NTEr~VAL 1"1.4 
GUST 1)EL. AT l'it~X. GUST PLUS 2 l NTERVf~LS 11 . 4 

NOTE: RELATIVE HUMIDITY REfiDINCB AI~E LJNHEL.IAEILE WI-lEN WIND SPEEDS AI~E LESS TH '-! 
ONE METER PER SECOND. SUCH READINGS Hf.WE N(]T BEEN INCLUDED IN THE DAIL. 
OR MONTHLY MEAN FOR REL.ATIVE HUMIDITY AND DEW POINT. 

·)(- ·l<- ·)(,-)(· SEE NOTES AT THE BACI< OF THIS REPORT .x,.x- ·)(-.X, 

E- 36 
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I~ .~ 1'1 C D N S U 1... T (~ N T S )' :t: i'·J C • 

MONTHLY SUM~1c:'1RY FOR Wr~TANA WEr~THER STATION 
DIHc~ TAl< EN DURING Augu~:;t, l 981 

RES. RES. AVG, MAX. MAX. DAY'S 
HAX. Hnt. MEAN WIND WIND wnm ~UST ~UST P'VAL MEAN MEAN SOLAR 

DAY TEMP, TEMP. TEMP. DIR. SPD. SPD. DIR. SPD, DIR. RH DP PRECIP ENERGY DAY 
DEG C DEG C DEG C DEC 11/S 11/S DEG HIS % DEG C MK WH/SQII 

-----------------------------------------------------------------------------------------------------
1 11.6 8.3 tn.O DSB 2.2 2.3 084 7.0 E 10 . -24.6 35.~ 1433 1 
2 13.6 7.9 10 .s 075 2.6 2.7 oat 7.6 ENE 7 -2i:t.2 7.4 36a0 2 
3 19.0 -t. 1 9.0 078 1.9 2.3 354 7.6 ENE 10 -25.3 O.fi 62513 3 
4 19.3 -25. t -2.9 020 2.3 3.5 344 9.5 N 23 -23.5 0.0 7130 4 
5 13.2 10.0 11.6 355 4.0 4.8 349 11.4 NNW 33 -25.9 0.0 5568 5 
6 10.4 9.3 9.9 352 3.6 4.7 327 10.8 NNW 28 -22.9 .8 3918 6 
7 ***** ***** ***** 335 6.0 6.0 335 10.8 NNW 37 ***** 4.2 1338 7 
8 ***** ***** ***** 340 3.9 4.0 340 to.a NNW 35 ***** 8.6 3078 a 
9 ***** ***** ***** 340 1.9 1.9 345 7.6 NNW 34 ***** 2.2 3553 9 

10 16.3 -18.5 -4.1 319 1.4 1.9 338 6.3 NNW 24 -26.2 7.2 2935 10 
11 12.9 5.8 9.4 224 1.1 1.3 250 5.1 WSW 7 -26.5 7.2 3378 11 
12 5.7 4.3 S.D 343 1.5 1.8 343 .5.7 N 30 -28. t 22.& 1918 12 
13 ***** ***** ***** 349 2.2 2.2 351 9.5 N 34 UU!! 8.2 2938 13 
14 ll·l!IH ***** ***** 345 2.0 2.0 351 7.& NNW 35 ***** 1.6 2263 14 
15 -24.4 -37.3 -30.9 339 2.2 2.5 213 8.3 N 33 -44,9 19.4 1300 15 
16 6.5 -2.2 2.2 326 1.4 2.1 237 5.7 NNW 23 -26.6 6.2 3930 16 
17 6.8 -48.1 -20.7 010 2~2 2.8 077 7.6 N 33 -24.5 0.9 4990 17 
18 ***** ***** ***** 352 3.2 3.2 354 7.6 N 35 ***** t.b 2735 18 
19 8.5 6.D 7.3 348 2.3 2.4 353 7.6 N 28 -27.3 12.S 2843 19 
20 11.1 5.8 8.5 046 2.8 3.0 014 8.3 NE 6 -2714 4.9 1Hl3 20 
21 11.7 6.0 8.9 026 2.5 3.1 070 8.9 N 25 -2'5.6 12. D 4358 21 
22 ***** ***** ***** 354 2.2 2.2 354 5.7 N 35 'IIHlf!E 2.4 1923 22 
23 Hllllf ***** ***** 353 1.5 1.5 355 5,7 N 35 !EHI!f o.o 3945 23 
24 ***** ***** ***** 354 1.9 1.9 355 . . 5.7 N 35 ***** 0.0 5345 24 
'}C" ...... ***** ***** UIU 355 1.7 1.7 353 6.3 N 36 ***** o.n 4453 25 
26 ***** IHH ***** 354 2.6 2.6 353 8.3 N 36 ***** n. O; 5405 26 
27 19.4 -45.6 -13.1 341 1.5 1.8 355 6.3 N 28 -26.5 0.0 5530 27 
28 23.6 -17.1 3.3 ooa t.O 1.6 100 4.4 N 24 -27.3 o.n 4690 2B 
29 13.5 7.5 10.5 243 2.3 2.6 239 6.3 WSW 16 -21.6 o.a 1553 29 
30 13.5 7.5 10.5 234 4.0 4.0 220 7.6 su 6 -26.3 .6 3040 30 
31 16.2 -27.2 -5.5 273 1.5 2.6 253 6.3 WSW 18 -21.2 .2 5663 31 
MONTH 23.6 -48.1 2.0 351 1.7 2..7 349 11.4 N 2.b -2&.4 165.6 111586 

GUST VEL. AT rlt-tX . GUST MINUS 2 INTERW~LS 8.3 
GUST ~)EL. AT MAX. GUST MINUS l INTE:.Rvi::-,1._ 10.2 
GUBT '.JEL. AT MAX. GUST PLUS 1 INTEl~ VAL 8.9 
GUST 1JEL. AT i'1AX. GUST PLUS 2 l:NTERVP•LS 10 '2 

NOTE: RELATIVE Hut1IDITY READINGS ARE UNr~ELIABLE l.JHEN WIND SPEEDS ARE LESS TH? 
ONE METER PER SECOND. SUCH REI~iDINGS HAVE NOT BEEN INCLUDED IN THE DAILY 
OR MONTI··IL Y tiEAN F!Jf~ RELATIVE HUMIDITY AND DEW POINT. 

·Xo·X·*·x- SEE NOTES AT THE BACK (JF THIS REPORT *•* •);';* 
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B U B :J: ·y· i'·l i~ H Y D I=< Cl E L. 1::: C T F~ :1: C P' 1:.;: Cl .. T E C T 

MONTHLY SUMMAI~Y FOH WATANA WEf~THEH STf~TIDN 

Df~H'I Tt~KEN DURING Sept eMbGH' 1 198"1 

RES. RES. AVG. MAX. MAX. DAY'S 
MAX. HIM, MEAN WIND WIND WIND GUST GUST P'VAL MEAN M~N SOLAR 

DAY TEMP. TEMP. TEMP. DIR. SPD. SPD. DIR. SPD. lHR, RH DP PRECIP E~.ERGY DAY 
DE& C DEG C DEG C DEG 11/S H/S DEG 11/S % DEC C MM WH/SQH 

-----------------------------------------------------------------------------------------------------
1 17.4 -3U.2 -il.4 32t .3 1.9 355 5.7 N 32 -'37.3 0.8 5233 
2 t 0.8 5.6 8.2 3Ut 1.2 1.9 355 i1.3 N 55 -4.4 1.8 t948 2 
3 13.2 5.5 9.4· 112 .3 1.2 338 3.8 ESE 29 -11.9 .4 2983 3 
4 11 .a 5.5 8.7 072 3.3 3.6 oat 8.3 ENE 32 -9.8 .2 3098 4 
5 t4.5 6.4 10.5 067 2.7 3.2 081 8.3 ENE 33 -7.3 2.4 4190 5 
6 12.9 3.7 8.3 052 . 2.3 3.2 2t7 10.8 NE 35 -8.2 4.4 2423 6 
7 9.1 .a 5. 0 072 2.0 2.2 075 6.3 ENE 35 -9.6 .2 2755 7 
B 13.B 2.1 7.b 075 1.5 2.0 098 7.6 E 25 -15.1 o.o 4530 8 
9 11.6 .3 b.O 669 1.3 1.6 085 5.7 ENE 32 -11.5 10.0 1983 9 

10 9,b 2.5 6.1 334 .9 1.3 356 3.8 NNW 37 -8.9 2.6 2615 1U 
11 9.3 1.2 5.3 211 .2 1.4 262 5.7 s 36 -8.9 2.4 2220 t1 
12 10.9 2.2 6.6 075 2.6 2.8 089 . 7.6 ENE 2b -14.4 0.0 3768 12 
13 9.5 .9 5.2 064 1.7 2.4 tan 7.0 ENE 27 -13.8 1.1 2890 13 
14 12.7 -1.3 5.7 072 2.8 3.0 090 . 8.3 E 23 -15.8 0.0 2823 14 
15 16.9 3,2 7.1 0&2 2.2 3. t 074 10.2 ENE 27 -11.9 .a 2415 15 
16 10.6 2.9 6.8 071 3.4 3.5 078 8.9 ENE 20 -16.5 .2 2695 t6 
17 12.5 3.7 a.t 058 3.8 4.1 067 8.3 ENE 13 -19.4 0.0 3625 t7 
18 9.2 5.1 7.2 067 3.6 3.7 072 8.9 ENE 17 -17.2 0.0 1573 18 
19 7.5 3.3 5.4 854 2.5 2.8 075 9.5 ENE 38 -8.2 12.2 820 19 
20 8.4 -.4 4.0 064 .9 2.0 337 5.7 E 42 -8.9 3.4 2315 2.0 
21 6.8 -.3 3.3 024 1.4 1.8 OU4 6.3 NNE 34 -14.4 0' 6 2200 2t . 
22 7.7 -LB 3.0 009 .4 1.5 030 3.8 NNE 15 -23.9 0.0 3140 22 
23 4.0 -3.2 • 4 836 . .3 1.1 32A 4.4 E 37 -14.9 3.0 1713 23 
24 1.4 -4.2 -1.4 056 .a .a 056· 4.4 ME 43 -13.8 30.6 748 24 (----. 

25 1.0 -8.7 -3.9 036 l.B 1.9 627 7.0 NNE 28 -20.5 .b 1533 25 
26 2.n -11.0 -4.5 031 1.6 1.8 019 4.4 NNE 23 -24.7 ') 3380 26 ... 
2.7 2.1 -13.3 -5.6 014 1.3 1.5 009 3.8 N 26 -23.2 .B 3728 27 
2.8 "-,8 -6.7 -3.8 054 4.2 4.4 Ob4 8.3 N.E 23 -22.7 o.n 2.910 28 
29 ***** ***** ***** I!U **** l*lf·l! *** **** *** ** ***** UHI **** 29 
30 ***** ***** ***** *** **** **** *** **** *** ** ***** ***** **** 30 
MONTH 17.4 -30.2 4.0 057 1.6 2.3 217 10.8 ENE 30 -14.8 77.2 76148 

GUST VEL. AT Mi:!tX. GUST MINUS 2 INTEI~ 1-JALS 5. 1 
GUST VEL. AT t1AX. GUST MINUS 1 J:NTERW~L 9. ~3 
GU!:>T VEL. AT Mf'\X. GUST PLUS 1 INTERVAL 7.6 
GUST VEL. AT MAX. GUST PLW5 2 INTERtJt.LS 5. 1 

NOTE: RELATIVE HUt1IDITY REt-tDINGS ARE UNI~ELit~BLE WI-lEN wnm SPEEDS ARE LESS TH&c~~ 

ONE METER PER SECOND. SUCH READINGS I-lAVE NOT BEEN INCLUDED IN THE DAIL 
OR MONTHLY MEAN FOR REL.ATI'..JE HUMIDITY AND DEW POINT. 

*·X··X.·l<- SEE NOTES AT THE BACK OF THIS REPORT ·l** ·X··l<-

E-200 
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ATTACHMENT E.S, PART 6 

DEVIL CANYON CLIMATE DATA 



MONTHLY SUMMARY FUR DEVIL CANYON WEATHER STATION 
DATA TAKEfl DURING JllLY , 1980 

DAY 
MAX, 
TLMP; 
DLG C 

MIN. 
H.t·1P, 
DE:G C 

~IE At! 
TEI-1P. 
DEG C 

RES. 
WIND 
OIR, 
OEG 

RES, 
wiND 
SPD, 
~1/S 

AVG, 
~liND 

SPD. 
~1/S 

RM1 C!Jt,SlJLT/\IITS, HlC. 

SllSlTNA fiYOROELE.CTRif. PROJECT 

MAX. 
GllST 
DIR. 
DEG 

MAX, 
GliST 
SPD. 
MIS 

P'VAL t1EAN 
DIR. HH 

X 

~,E. AN 
DP 

DEG f. 
PRECIP 

1·1M 

DAY'S 
SOLAR 
ENERGY DAY 
WH/SQM 

·----·------------------~-------·------·-·------~-----~--~---------------------·---·-----------------01 
02 
0:5 
Otl 
OS 
oo 
07 
06 
09 
10 
11 
12 
13 
ttl 
15 
to 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2b 
27 
28 
29 
30 
31 
MONTH 

***** 
*"t*** 
*"'**"' 
*"'*"'"" 
*"**"' 
**"'"'* 
"t**"'"' 
**"'*"' 
**'"'"'* 
**"'"'"' 
*~"'** 

"'***"' 
***"'"" 
*~~'**"' 
1r~lt·lt 

"'"'"'"'"' 15.9 
22.1 
24.2 
211.:5 
22.8 
2'1.5 
25,4 
17.6 
12. 1 
1&.!:1 
11.8 
1:5.7 
12.1 
17 .s 
17.2 
2!":1.11 

"'"'"'"'* 
"'"'*** 
***"'"' 
***1<* 
"'*"'*4' 
• *"' "'* 
"'"'"'** 
***** 
"'**"'"' ........ 
*"'"'"* 
*"'"'** 
*"'"'"'* "**""' 
*"'*** 
.... 'A"' 

I 1 • 9 
9.1 
b.3 
Bob 
7,6 
9.3 
!l,2 

12.0 
10.6 
9.5 
8.4 
7.7 
7.5 
7.4 
7.b 
o.:S 

GLJST 
GliST 
GUST 
GUST 

""'*** 
*"'"** 
"'**** 
***"'* 
***"'* 
***** 
***** 
***"'* 
**"'** 
***** 
***** 
***** 
***** 
***** 
"'*"** 
***** 

13,9 
l~.b 

15.3 
1t>,5 
15.3 
lo.Cl 
11>.8 
14.9 
11 • !) 
13.0 
1 0. 1 
10,7 
9.B 

12,5 
12.4 

. 13.7 

*** 
*** 
*""' 
li<4'1r 
*** 
*** 
"'** 
"'"'* 
*** 
*** 
*** 
*** 
* "* **Ill 
Ill""'· 
*** 
•Ill* 
291 
Oil> 
O.H, 
321 
047 
0(15 
~01 

26b 
299 
25o 
on 
3!":18 
062 
~03 

~:so 

VEL. AT MAX, 
VEL •. AT ~lAX. 

VI:L, AT ~1AX. 

Vt.L, AT MAX, 

**** 
**** 
*"'*"' 
**** 
IIIII** 
*"'** 
**"'* **Ill* 
"'*** 
**"'* 
*1<*-* 
**** 
**** 
***~~~' 

***"' 
**"'* 
*to. II* 

.7 

.a 
1 • 1 
1.0 

.3 

.s 
lob 
.a 
.b 

1. 1 
• 1 
.z 

1 • 1 
.II 
.4 

GUST NINUS 
GUST MINUS 
GUST PLUS 
GUST PLUS 

**** 
**"'* 
**** 
**** 
***II 
"'*** 
*"'** 
**** 
**** 
**** 
**** 
***"' 
**** 
**** 
**** ,. ... ~ 

1.0 
1.3 
1. b 
1.7 
1 • 7 
1.2 
1.11 
1.8 
1 • 1 
1.2 
1.11 
.a 

1.0 
1.5 
1. 2 
1.3 

*** ~ . 
*** 
*~~~'* 

*Ill* 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*"* 
***'' 
087 
27b 
037 
052 
003 
359 
015 
:no 
302 
317 
238 
093 
296 
020 
298 
~59 

2 INTERVALS 
1 INTERVAL 
1 INTERVAL 
2 INTERVALS 

~~~'*** 

**** 
**** 
**** 
**** 
**** 
***It 

'**'~>* 

**** 
**** 
**** 
**** 
**** 
**** 
'A*** 
**"'* 
3.2 
5.1 
6.3 
5.7 
5.7 

12.7 
5.7 
5.7 
5. t 
5,7 
8.3 
3.2 
3.8 
8.3 
7.b 

12.7 

~lSG 

MSG 
MSG 
~1SG 

~1SG 

~1SG 

1'15G 
I~SG 

t•lSG 
MSG 
MSG 
~;SG 

HSG 
i·iSG 
HSG 
MSG 
WNI'l 
s 

NNE 
NNE. 
Nl~ 

N 
Nf 
NW 
WHW 
NW 

r1 
NNE. 
NilE 

f: 
toli·J~J 

NW 

** 
** 
** 
"'* ** 
** 

. ** 
** 
** 
f<A 

** 
1tt. 

** 
~* 

·~ ** 
57 
49 
38 
II 0 
53 
57 
52 
7!":1 
IH 
79 
BB 
87 
84 
57 
bO 
65 

***** 
***** 
***** 
"'*~** 
,., .......... 
***** 
***** 
***** 
~**** 

***** 
***** 
*"'*** 
*•*** 
***** 
**"'"'"' 
***** 
***** 

b.B 
1. 2 
1 • 0 
6.b 
8.0 
b.b 

!0.5 
10.0 
9.0 
6.1 
7.9 

8 ·'' •13.7 
5.5 
5.4 

**** 
**** 
**** 
**•* 
**** 
**** 
***" 
***11 
**"* 
**** 
***A 
*"'** 
**"* 
***A 
**** 
**** o.o 
o.o 
o.o 
o.o 
o.o 
3.0 
o.o 
1.2 
7.b 

12.0 
37.0 
18.0 
2.b 

.2 
3.2 

64.8 

*** 
*** 
"'** 
*** 
** * 
*** 
*** 
*** 
*** 
*** 
"'** 
*** 
*** 
"'** 
*** 
*** 

1920 
bllb8 
&983 
7345 
7053 
63118 
b.505 
Ho3 

870 
40b2 
JH8 
30118 
2870 
bl58. 
4573 

69101 

01 
02 
03 
04 
05 
Ob 
07 
08 
09 
10 
t I 
12 
t3 
14 
15 
lb 
17 
18 
19 
20 
21 
?2 
23 
24 
25 
2b 
27 
28 
29 
30 
31 

NOTE: RELATIVI:. llUIHDITY RI::ADIN!>S ARE. UNRELIABLE WHEN V•lND SPU u f\1\~ <1.0 HETERS PLR SECfJ~J[). SUCH READINGS 
HAVE NOT BEEN INCLUO[U IN THE DAILY OR MONTHLY MlA~ fOR RELATIVE HUNIO!TY AND DE~ POINT. 

**** SEE GENERAL NOTES Af THE BACK OF THE HEPORT **** 
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R&M CONSULTANTS, INC. 

SUSITNA IIYDROELECTRIC PROJI:.CT 

MONTHLY SUr~MI\RY FOR UEVIL CANYON wEATHE..R STATION 
DATA T AKErJ OURIIJG AUGUST , 19ij0 

RES. RES. AVG. MAX. MAX. DAY•;~ 
~lAX • f1IN. ~I(Afj WIND ~HNO Witm GUST GUST P1 VIIL MEAN MEAN SOLA~ 

DAY TEHP. TEMP • T[I'IP. OIH. SPD. SPO. DlR. SPD. DJR. Rli OP PREClP ENEftGY DAY 
DEG c Df.G c DEG c DEG 1-1/S M/S DEG MIS " OEG c MM WH/&QM 

----~·~~·~--~~------------------------~---~-----------------·----------~-------------·--·-----~------01 19.2 3.9 11.1> 29'1 .3 1 • II 21>9 5.1 WN\11 511 2.8 o.o b52!J 01 
02 11.b o.S 9.1 ·22'1 • 1 1.0 0111 '1.4 E 85 7.9 B.b zo:n 02 
03 tb.9 b.1 11.5 303 1.0 1.5 335 7.b til' I b7 7 ·'~ t..B llb'\0 03 
Oll 17.7 7.ti 12.1> 2b0 .tl .9 260 3.2 v;N,•: 1>3 a • .s 3.0 4270 Otl 
OS 19.7 b.7 13.2 332 .7 1.5 322 s.t N>'l b7 7.6 o.o 521.5 05 
Ob 1b.1 9.7 12.9 305 1. 1 1.4 313 5.7 N~J b3 -7.0 .b 203:8 Ob 
07 11.0 a.s 9.8 21H .tl .a 303 3.8 ~lf.lv. f\2 6.9 4.11 209,8 07 
08 111.9 B.ti 11. b 269 .tl .a 277 3.2 ~INi'i 7! 7.0 .a 3211,8 08 
09 11.8 9.2 13.5 120 1.2 1.7 113 7.0 F S9 2AII .1.1 29QO 09 
10 23.5 9.0 1b.3 132 .3 1.3 103 ':>.1 I::.SE. 311 •/j .2 .2 564,5 10 
11 23.9 b.1 15.3 097 .s 1.11 110 5.1 ESE til -11.4 o.o 49~.8 11 
12 17.0 7.7 12.1.1 306 1.11 1. 9 304 1.b WNW oq -27.4 .6 1145.5 12 
13 **"** *"*"" ••••• .304 1.2 1. 3 309 3.8 NW 08 -27.6 5.11 111.6 13 
1tl ***** 111**** *"*"" *** **** **** "** **** MSG ** ***** **** **;" 111 
15 ***** ***** ***"" *** *"'** *""** *** ... ._ ~1SG ** ***** IUAA ""·" 15 
lb **"'"* """"" ""*** **" **** ..... *** **"* ~1SG ** ***** ....... u. ...... 1b 
17 ***** ***** ***** **" **** **** *** ··~· 

MSG ** ***** **** * *rf' 17 
18 ***** ***"* . ._ .. ,. **" **** *"** *"'* **** MSG ** ***** *111** *."~</• 18 
19 """'** **"** 111**** **111 **** **** *** *"** MSI.i *111 ***** ***" 111*,* 19 
20 *"~<**111 111A1111111r "'*"'111111 H~ **111* **** *** **111* MSG 11111 ***** **"'* **"' 20 

~ 

21 **"'*111 ****1< .... ,. **1< *"~<** **** 1<** **** MSI.i ** *"'*** *!It "I< "I< *."'s* 21 
22 ***** ***** ****111 "** **** **"~<* 1<** 1<111** f.ISG 1<1< ***** "'"'** *r"f"* 22 
23 ***** ***** *111"1<111* *"* *"~<** **** *** **** ~1SG ** 111**** *111** *•*,* 23 
211 ****ill 1<*111111* ***"'* *"'"' ***"' ""*** **"' **** MSG *111 ***111* **ill* 111,~\· 24 
25 "'"**ill **"** ***** "~<*"' "*1<* **** *** *"'"'* MSG ** *""~<*"" ***ill *"f," 25 
2b ilt1<*** ***** ill**** "'*1< 1<*** 1<1<** 1<** *""" MSG *II *''"" "* **** **,•* 26 
27 ***** ***** ***** *** **** **** *** 1111<11* MS(; ** *111*** **** *'"'* 27 
28 **"'*1< ****" ftf<A111111 *ill* 1r11111<!1! !1!1<111* **"~< A1111t111 MSG ** 111111lt11111 *A*A *'II* 28 
29 *"~<*** ***** ***111* *"~<* **1<1< "'111** *"~<* *"'"'* MSG IIIII< **I<""* *"~<** *V 29 
30 *1<**1< "**** 111**111111 "** 1<*111* **1<1< """ *""*1< 1-rSG "* ***** **** 1111\'.;A. 30 
31 **"'*ill *1<*** ***"~<* ~·· ***"' **** *"* **** fVrSG It* **"""' ""** .. ;,. 31 
MONTH 23.9 3.9 1~.5 301 .4 1.3 335 7.b ~·~n ill 54 -1.5 30.8 '191~1 

GUST VEL. AT MA)(. GUST MINUS 2 INTERVALS ~.t 

GUST VlL. AT MAX. GUST MINUS 1 INTERVAL 5.7 
GUST VEL. AT MAX. GUST Pl. US 1 INTERVAL 7.0 
GUST Vf.L. AT I~AX. GUST PLUS 2 INTERVALS 7.b 

NUT[ I kELATlVE ~tUMIDITY f<EAlJltJGS A HE, U~JREL I ABLE WHEN WIND SPEED 1\RE <t.o ~IETERS PER SECONO. SUCtl READINGS 
tiAVE. tiOT BEEN HJCLliDED lN THE. DAILY OR MONTHLY MEA~I FDR RELAliVt: liUMIDITY AND 0[~1 POINT. 

"'*"* SEE GErlf.RAL i'II..ITES AT HIE BACK OF HIE REPORT **** 
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R&M CONSULTANTS, INC. 

SUSITNA HYDROELECTRIC PROJECT 

MONTHLY SU~1NARY FUR DEVIL CANYON WEATHER STATION 
DATA TAKlN DURING &EPTEM~lR , 1q8o 

DAY 
MAX. 
TE11P; 
DEG C 

01 "'"' "'"'"' 
02 "'"'"'"'"' 
03 "'"'"'"'~~' 

011 "'"'"'"'"' 
05 "'"'**~~' 

Oo "'"'"'"'* 
07 "'"'"'"'"' 
08 II**** 
09 "'"'"'"'* 
10 ..... u 
11 "'"'**~~' 

12 *"'"'*"' 
1l *"'"'*"' 
111 *"'"'*"' 
15 **"'"'* 
1o ••*** 
17 **"'** 
18 **"** 
19 "'"'**"' 
20 *"'"'"' * 
21 """*** 
22 "'*"'"'* 
23 "'"'""'"' 
2tl ..... "'* 
25 ,. ••• 

2o ••••• 
27 *"'*•* 
26 ,.. ........ 

29 "'"'"'*"' 
30 "'**"'* 
MONTH "'** "'* 

MIN. 
Tt:MP. 
I>EG C 

"'"'*"'"' 
****"~< 

*"'*"'* 
****" 
*"'*** 
****"' 
*****' 
****"' 
***"* 
**'*** 
••••• 
*"'"'**' 
*"""""'* 
**'*** 
***** 
***** 
"'"'*** 
"'***'* 
"'**** 
"'*'*"'* 
"'"'**"' 
""'*"'"' *"'"'"'* 
"'"""'** 
"'***"' 
"'""'"'It 
"'"'"'""' ...... ...... ,. .. ,. .. 
**'*'** 

~lEAN 

TEMP. 
DEG C 

"'~~'"'"'* 
*'"'*** 
••••• 
"**"'* 
••••• 
*~~'*'*"' 

••••• ••••• ••••• 
*'***'"' 
*'*II*'* .. ,. .... 
*~~'*** 

*"'**'* 
"*'*'*"' 
***'** 
**"** 
***** 
**~~'~~'* 

***tf< ........... 
**"'"'" 
****~~' 

"'*'***' 
••••• 
***"'* 
"'""** 
**"'** ••••• 
*'"'**'* 
**'*** 

RES. 
~HND 

Dll<. 
D£G 

"'*"' **" 
*** 
*** 
"'** 
*** 
*** 
"'*"' **"' 
*** 
***' 
*** 
**'* 
*"'* 
*** 
*** 
*"* 
*** 
11 •• 

··~ *** 
**"~< 

"'"'* * 1<1< 
*** 
1< •• 
#<1<1< 

"~<** 

*"'* 
"'"'* *** 

RES. 
WIND 
SPD. 
~1/S 

**"'* 
**** 
***"' 
***1< 

**** 
*"'** 
***"' 
*"'** 
*""*"' 
** *"' 
'**"'* 
**** 
**** 
**"'* 
*"'** 
11'*** 

"''*""* 
"'"'** 
*"'"'* 
***~ 

**** 
"'*"'"' 
*"'""* 
"'"'*"' "'*** 
***II 
''""*"' 
**"~<* 

-~<**"' 

**'*II 
"'*** 

AVG. 
WINO 
SPD. 
~115 

**"'"' 
"'**-~< 

***"' 
*"** 
**** 
**** 
**** 
**** 
"'*** 
*"'"'* 
**** 
*"'*"' 
**** 
"'*** 
**** 

···~ **** 
**"~<* 

**** 
*"~<** 

**"'* 
1<1<1<1< 

**"'* 
**** 
*"'** 
1<1<111;1< 

**"'* 
**"~<* 

*"'** 
**** 
**1<* 

MAX. 
GUST 
IHR. 
DEG 

*"'* 
••oi; 

*"'* 
*"'"" 
"'"'*' 
**"' 
**~~~' 

**"' 
*** 
*"'* 
*** 
*"'* 
*** 
*** 
*** 
:•·*"' ***. 
*"'"' 
"~<** 
**1<. 

*** 
**" 
*** 
**"" 
*** 
*** 
**"' 
*** 
**"' 
*"* 
*** 

MAX. 
GUST P'VAL MEAN 
SPI,. DIR. RH 
1"1/S Y. 

*"' ~ * r-1SG 
*f<** iVISG 
***~~< MSG 
*"' *" i'ISG 
**** MSG 
**** MSG 
**** .~ISG 

. **** MSG 
**** MSG 
**** I~SG 

**"'~~~' 1·1SG· 
**** MSG 
**** MSG 
*'*** MSG 
**** MSG 
*'*** MSG 
**** MSG 
**** MSG 
**** MSG 
'*"~<*"' ~1SG 

~~~'*** MSG 
ii<IU* MSG 
**** I'ISG 
*~~~'** I~SG 
**"'* MSG 
* * "'* I~SG 

**** MSG 
**~* t~SG 

**•* MSG 
1<1< "'* I'ISG 
**** ~1SG 

GUST V~L. AT MAX. GUST MINUS 2 INTERVALS ~*~* 

GUST VEL. AT 1-lAX. GUST ~liNUS 1 INTERVAL **** 
GUST VlL. AT MAX. GUST PLUS 1 INTERVAL ~*** 

GUST VEL, AT MAX. GUST PLUS 2 INTERVALS **** 

MEAN 
DP 

DEG C 

**"'*" 
**"'** 
"'*"'** 
***** 
**"'** 
***** 
*"'*** 
*"'"'** 
***** 
***** 
***** 
**"'** 
**"'** 
"~<**** 

***** 
"'**'** 
*"'"'** 
**'*"'* 
11**** 

"~<**** 

*"~<**"' 

"~<**** 

***** 
*"~<*** 

**"'** 
***** 
****"' 
**"'** 
***"'* 
***** 
***** 

PRECIP 
MM 

"~<*** 

**** 
·~** 

**"'"' 
**** 
**** 
**** 
**** 
**** 
*"'** 
**** 
~~~'*"'* 

**"'* 
**** 
**** 
"'*"'* 
***"' 
**"'" 
**** 
**"'* 
**** 
**** 
**** 
**** 
~~~'*** 

"'"'** 
**"'* 
"'*** **** 
**** ..... 

DAY'S 
SOLAR 
ENERGY DAY 
I'IH/SQM 

*** 
"'*"' *** 
"~<** 

*** 
"'** 
**'* ••• 
"'** 
*'** 
*** 
*"'* 
"''** 
*** 
*** 
*"'* 
*"'"' 
*** 
*** 
*** 
*** 
"'*1< 
*** 
*"1< 

""*"' **"' 
••• 
"~<** 

*** 
***· ..... 

Ot 
02 
03 
Olt 
05 
Ob 
07 
OA 
oq 
1 0 
11 
12 
13 
111 
15 
1& 
17 
18 
19 
20 
21 
?2 
23 
211 
25 
2b 
27 
26 
29 
30 

NOTE3 RELAT!Vl HUMIDITY READINGS ARE UNRELIABLE WHEN WIND SPfED ARE <1.0 METERS PER SlCOND. SUCH READI~GS 
HAVl: 1JUT fiEEi~ liiCLUilEi> !t~ HIE. DAILY OJ.! MONTHLY MEAN FOR RfLAT!VE HUr1IOITY AND DEI'I POINT. 

**** SEE GHit.RAL IWTES AT THE BACK Uf Tr1E RtPORT **** 
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R&M CONSULTANTS, INC, 

SUSlTNA HYDROELECTRIC PROJECT 

MONTHLY SUHMf,RY FOR DEVIL CANYOI~ ~IE: AT HER STATION 
DATA TAKEN DUI<HIG OCTOUER , 19ao 

RES. Rf.S, AVG. ~lAX. ~lAX, DAYfS 
HAX, 'HN. ~lEAN ~liND rllND WIND GUST GUST P' V AI. MEAN MEAN SOLA~ 

DAY TE~1P, Tt:r~P, TUIP, Dlf\, SPD. SPD. DIR. SPD. DIR, RH Dl' PRECIP E:.NER~Y DAY 
DEG c DEG c DEG c DEG ~1/ s MIS DE.G ~1/S ~ DEG c M~1 wH/SflM 

-----·----·-----------~-----··------------------~---------~-----------~-----~-----------------~-·----01 11.2 1. ~ b.~ 159 ,8 1.0 103 s. 1 s ~6 •,A 
~··· 

2427 01 
02 4.5 -3.0 .a 1q2 • 1 .a 311 3.8 SSE 115 -21.2 **** 121,1~ 02 
03 o,7 -11,9 ,q 118 • 1 .'5 01<1 2.5 E b3 -.<1 **** 15(>9 03 
04 6,11 ,b 3,5 113 1,2 1.'5 102 7.0 ESE 58 -8.3 **** 1a7? oq 
OS 5,8 1,8 3,a 125 .7 1.2 oa2 7.0 [ 59 -2.9 **** 98~ 05 
06 9,1 ,9 ':i,O 125 1 • 1 1 ,11 107 7.0 ESE 6b -.3 **** 131 ~ Ob 
07 9,5 c.3 5,9 23b ,6 1 • 1 317 4,4 s 3b •6.1 **** 1~~~ 

07 
08 2,0 -1.8 • 1 282 .a 1,0 305 3.2 w 42 •12.1 "'*** 08 
09 -1 • 1 -5.2 -:S.2 137 .2 .a 12n 4,4 EJJE '92 -s.o * 1111"' 79~ 09 
10 -.1 •b,/3 -3,5 143 .s 1. 3 2711 3.a SSE. 89 -5.7 **** 7~0 10 
11 •1 • II -<),7 •S,b 090 1.1 1.5 147 3,8 ENE 811 .. q,3 *jl'll* 117Q 11 
12 ·1.3 -10,9 -t...1 092 1.2 1.5 065 3,8 E ao •11 • 0 **** 13~1) 12 
13 ·2.1 ·11.7 -1>.'1 I o 1 1.9 2.0 09tl 5.1 E 80 •9,2 *"'** 17H 13 
Ill ~.8 -:S,ti ... 5 122 ·J.S 1.7 099 a.3 ESE 65 -s.s **** *H 14 
15 3,11 ,4 1. 9 222 ,6 1.3 128 5.1 w Sb .. q,a **** i<H 15 
16 1.5 -c,B -.7 139 .a 1,0 1011 5.1 ESE 6b -6.11 **** **!' 16 
17 .5,3 -ll,b •,7 130 1. 3 1.6 oq7 6.3 ESE 60 •6,8 *"'** "*1' 1 7 
18 5,3 ,B 3.1 135 1.3 1. 5 103 4.4 SSE 61 . •3. 7 **"'* *H 18 
19 5,/.1 1. (> 3.5 119 2.0 2.3 10'3 8.9 ESE 52 -5.2 ***_. *"'* 19 . ,. 
20 b,O .2 3.1 127 1 • 1 1.4 U/.1 5.7 !:.SE. /.17 -7.4 **** *H< 20 
21 3,9 -3.7 • 1 11 '1 1.b 1.8 110 8,3 tSE bl ... s.b *"** **f! 21 
22 b,d -.a 3o0 12?. 1 0 6 1.9 O<l9 8 • .3 ESE /.13 ~7.8 **"'* *"~ 22 
2J a.o -1.b lo2 122 t.a 2.0 099 8,9 lOSE 1.17 Nbo2 ***"" **1' 23 
24 8,b -. 1 4,3 135 1.7 2.0 10'1 7.0 ESE ~2 •4.11 *fl<fi<"' *"1.' 2'1 
25 tl,b -2,5 1 0 1 IL19 .9 1.2 106 3,8 s 72 -4.1 ***• **~ 25 
26 4,3 ~5,6 -.7 150 .9 1.2 no 'i>.l s 72 -5.5 "'*** **t 2b 
27 4,2 -z.:; ,8 1/.10 1. 2 1.4 127 6,3 SE 51 •fl,ll "*** 'Ht' 27 
28 1. 0 -2.3 -.7 21b .2 .9 1 0 1 3.A ~~ 51 -13.4 *""" **.i' 28 
29 -1.0 -2.8 -1.9 cllb • 1 .II 2Bb 2.5 s 49 ***** ...... *** zq 

30 -1.5 -1 0. 7 -o.1 105 1 • 1 1.2 089 :s.a [II[ 83 •25 .1 *"** *"·*· 30 
31 -3.5 .. 13.11 -ll.':! 13/.1 1. 3 1.5 093 3.8 S!!E 82 -11.3 *~** *** 31 
MONTH 11.2 -13,11 .2 127 .9 1.3 105 8,'il ff,[ b2 --7.6 ***• 167a5 

GUST VEL, AT NAX. GIJST MINUS 2 INTERVALS 5.1 
GUST VEL, AT t-lAX • GUST 1-11 NUS 1 INTERVAL 6.3 
GUST VEL, AT ~lAX • GUST PLUS 1 INTE~VAL 6.3 
lotJST VEL. AT ~lAX, GUST PLUS 2 INH.RVALS 7.0 

• j' ::' H I I 

NOTE; RELATIVE HUMllll TY READINGS AHE UNREliABLE WHEN WIND SPEED ARE <l.O METERS PER SECOND, ~UCH READINGS 
HAVE NOT BEEN ItiCLlJD!:.D lN THE DAILY OR l·lONTHL Y MEAN fOR RELATIVE HUMIDITY AND D[W POINT. 

"**4 SEE GENE:RAL NOTES AT THE. BACK OF TliE REPORT ***" 
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MONTHLY SUMMARY FbR DEVIL CANYON ~EATHER STATION 
DATA TAKEN DURitiG NOVUHJER , 1980 

DAY 
MAX. 
TEMP; 
DEG C 

'liN. 
H:HP • 
DEG C 

r~EAN 

TEHP. 
DEG C 

RES. 
rllND 
[llf<. 

'DEG 

RES. 
WIND 
SPO. 
MIS 

AVG. 
WIND 
SPD. 
MIS 

R&M CO~SU!.TANTS. INC. 

SUSIT~A HYDROELECTRIC PROJECT 

MAX. 
GUST 
DIR. 
DEG 

MAX. 
GUST P'VAL MF..AN 
SPO. DIR. RH 
~liS X 

MEAN 
OP 

DEG C 
PRECIP 

W-1 

DAY"% 
SOLA1R 
ENE~'GY DAY 
WH/S'QM 

. "~ 

~••••••••••••••••••••••••••••••~•~•-••••••••·~~--~~•••••••••••••••••••••••••••••••••••••••••••w•••••• 

Ol •2.5 •tO.o ·b.b 121 lob 1.7 101 4.4 ESE 70 •IO.b ~*** .~~ oi 
o 2 -1. b -1 • 3 -5. 4 116 1 • 1 1 • 9 12 o· · 4 • 4 E s E 1 b .. a. 6 ** u ~ 1.':,. o 2 
Ol 1.7 •u.9 •2.b 109 1.1 1.4 146 b.l E 80 ·5.4 uu . .it'•'J. Ol 
04 11.2 -2.2 1.0 116 loS 1.6 116 5.1 SE 76 •3.2 uu ·'•~·:f. 01.1 
05 1.8 •1.0 .11 110 .6 .8 .. 124 2.5 SE 49 •9.8 **"'* *·*~ OS 
Ob •.8 •3.6 •2.2 **~ ~*** **** *** 1.9 MSG 77 -14.0 **** ~~~ Ob 
07 ·1.6 •9.1 -~.4 *** i*** **** **• .6 MSG 67 •25.5 **** *l~ 07 
08 ·11.9 •11.3 •8.1 *** ~*** **** *~* .b MSG h8 •13.5 *~** · *** 0~ 
09 •9.2 ·15.4 •12.1 **• **** **** *** .b MSG 72 ·16.1 **** ~~~ 09 
10 ·4.6 •10.3 ·7.6 •** **** 1.8 113 4.4 ESE b3 •12.9 ~••* ~~~ 10 
11 •1.7 •10.1 •5.9 132 1.b 1.7 t17 4.4 Sf 58 •11.0 "*** .t.*.~ 11 
12 •1.3 -11.1 •b,2 120 1.8 1.9 107 7.0 fSE 61 •10.2 ~"'** *~f 12 
13 •,2 •tl,6 ·4.4 11~ 1,3 1.5 131 3.8 SE 8~ •b.S **** ~'"' 13 
14 ·6.4 ·12.3 •9.4 094 · 1.7 1.7 100 4.4 E 90 •10.4 ***~ .~~ 14 
15 .1 -10.1 ·5.0 132 1.2 1.3 105 b.3 SE 83 •b.2 **** *\~ 15 
16 .4 -s.s -2.b 115 1,4 la.b .-101 1.0 FSE 81 ·11.7 **** .~;.. 11> 
17 •2.9 •6.1~ •11.6 069 ,9 1.2 115 3.2 NE bl •15.9 **** ;..~'* 17 
18 •,6 •b.3 •3.5 151 1.2 1.3 13b 3.2 SE 79 •7.1 **"* *'\ 18 
19 2.1 ·5.2 •1.5 137 1.3 1.4 122 5.1 SE 71 •b.S **** ~'** 19 
20 1.4 -s.o -1.s llb 1.3 1.5 152 3.6 U>E n •b.1 u** •*'* 20 
21 •4.9 ·9.1 •7.0 07b l.b 1.7 062 3.8 ENE q2 ·7.6 **** *;\ 21 
22 .6 ·7.3 •1.5 130 1.3 1,5 lOl b.l fSE 74 •&.q **** *~~ 22 
23 -1.1 ·5.1 ·3.1 lOb 1.4 1.6 120 5.1 E 84 -6.0 **** *~\ 23 
211 3.2 ~q,J •,b 112 1,b 1.~ 100 10.2 ESE bl ·b.7 **** •\~ 24 
25 .4 •4.0 ·1.8 15~ 1.1 1.2 1113 .1).2 SSE 83 •4.0 "*** *~'* 25 
26 -.4 •5.4 •2,9 133 1.1 1.2 113 ~.1 Sf RQ -4.7 **** *~~ 2b 
27 •.7 •5.1 ·2.9 139 .b ,8 107 3.2 SE qi -4.8 **** •*'* 27 
28 ·5.0 -10.1 ·7.6 120 1.3 1.4 114 1.8 ESE · 61 •9.3 **** *~~ 28 
29 ·10.3 •17.6 •13.9 083 2,1 2.2 084 5.7 tNE 83 •17.~ **** *~~ 29 
30 •12,6 -11~.1 •15,11 084 2.2 2.2 075 5.1 E 74 .. 19.3 ***"' ***· 30 
MONTH 4.2 •10.1 •5,1 115 1.1 1.5 100 10.2 ESE 75 ·9.7 **** *~~ ,•,f.-.. 

GUST VEL. AT MAX. ~UST MINUS 2 INTERVALS 6.3 
GUST VEL. AT MAX. GUST MINUS 1 INTERVAL 8,9 
GUST VEL. AT MAX. GUST PLUS 1 INTERVAL 5.7 
GUST VEL. AT 14AX. GUST PLUS 2 INTERVALS 8.9 

NUT£1 RELATIVE tiUrHDITY READINGS ARE UNRELlAflLE WHE.N WIND SPI:'I:.[I liRE. <1.0 11f.HRS PER SHUND. SUJ;H R.!:.ADINGS 
HAVI:. llOT II[EN INCLUDED 11~ Hil DAILY ON MOIITHLY MEAN fOH RlLAllVE HU~IlOITY AND on PDII~r.'.i-1 

1 

•~•• SEE GE~EHAL NOTES AT THE HACK OF THE REPORT **** 
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R&M COtiSUl TANTS, HIC. 

SUSITNA HYDROEL£CTRIC PROJECT 

MONTHLY SUM~lARY HiR OEIIIL CANYUt-1 vJEATHER STATION 
DATA TAKEN DURI IJG DEC!:.I11lE.R , 19t10 

RES. RES. AVG. MAX. MAX. 
PtVAL 

DAY'S 
!~AX • MIN. MEAN ~~ lND WIND ~ItJD GUST GUST MEAN MEAN SOLAR 

l>AY TE.l·IP .- TEf-1P. TEMP. l>lR. SPO. SPO. DIR. SPD. DIR. RH DP PRECIP fcNERGY DAY 
L>EG c DEG C DEG c DEG ~1/S M/S DEG MIS " DEG c MM WH/SQM 

-··-----------~-"·-------------·----------------~---~-----------~-·-··----------··---~-------·---·~--01 ~9.b ~1S.3 ~12.5 116 2.4 2.5 139 5.7 ~SE Sb ~19.6 **-." *"'"' 01 
02 ·12.9 ~17.0 -1s.o l)b9 2. 1 2.3 095 5.7 NE 64 ~20.4 **"* **"' 02 
03 •12.3 •lt>otl ~111.s Ob8 2.1 2.2 053 s. 1 ENE 70 •18.9 ***" ... ,.._. 03 
Oil -B.1 ~17.7 -15.11 090 1.1i 2.1 12b 5.7 ESE:. 70 ~19.1 ... _._.. "'"'* 011 
05 ~12.3 ~15.9 ~111.1 Ob7 2.1 2.1 078 11.11 tNE 80 •18.8 *"'** .. _. 05 
Ob ~12.1 -20.1 ~16.1 109 1.5 l.b 1111 11.11 E 73 ~20.8 **"'* ..... Ob 
07 -8.1 -19.4 ~ll. 8 118 '1. 7 1.9 129 7.6 SE 38 -25.1 •• -.~~< *** 07 
08 -7.9 p18.4 -13.2 12b 1. 8 2.0 086 7.b ESE 2b -27.2 -. ... *"'* 08 
09 -9.b ~21.4 -15.5 107 1. b 2.0 141 5.1 ENE 38 ~26.7 **** *** 09 
10 ~21. 7 -25.6 ~a:s.1 100 2.0 2.1 100 ';1.7 E 70 ~28.1 

.. _.. *** 1 0 
11 ~2o.o ·2o.9 -2.S.'> 129 1. 6 1.7 1211 6.3 SE 59 ~29.'5 "'*** *"* l1 
12 -25.2 •29.0 -n. t 112 1 • 1 1.3 Ill'~ 5.1 f.SE 58 ~32.5 ***"' *** 12 
13 -1£1,5 ~27.b -21.0 093 .a 1. b 01:>9 5.1 [ 77 -25.4 **** *•* 13 
14 ~22.0 ~2o.O ~211.0 203 .3 .7 2b3 2.5 SSE 81 •26.9 ""'*"' *** 111 
15 -25.3 ~32,0 ~21>.7 lOB 1. 0 1 • 1 . 08b 3.2 ESE. 7~ •32.R **•* **"' t5 
lb ~31. q ~311.4 ~32.9 109 1,11 1.5 09/1 3.8 ESE 71 ·37. ~ *""'"' **" 1& 
17 -17.0 -33.11 ~.:!~.2 152 1. 9 2.0 113 ~.7 E.SI:. 5~ -28 ·'' ***" *** 17 
18 ~lb.l •21. 2 ~18.6 136 2. 1 2.3 157 5.7 SSE 42 ~21:1. 1 *""'"' ..... 16 
19 ~l2.b ~t8,3 -15.5 124 2.0 2.1 126 7.0 SE 110 •25.6 -.·-.. * **"' 19 
20 ~111.11 -23.2 ~18.8 lib 1,11 1.1:> 117 5.1 E 4'::1 •27.9 *"'*"' *"'* 20 
21 -1:>.2 ~21. 9 -111.1 122 1.4 1.6 1li2 7.0 SE ?1 -26.7 "'*** *** 21 
22 ~9.11 •19.11 •111.4 082 2.3 2.4 100 4.tl Et·IE 38 -27.8 **** **"' 22 
23 •17.o -21.1) •19.3 01:>9 2.9 3.0 069 5.7 UJE. li5 ~28.8 *"'"'* *** 23 
211 ~ 13.8 -20.0 ~1o.9 0811 2.2 2.3 080 5. i E 53 ~25.7 **** *** 211 
25 -11. 1 -211.b ~17.8 121 .a 1 • 1 108 11.4 ESE 62 -25.7 *"'** "'** 25 
2b -13.7 ~zs.o •19.4 130 1. 3 1.5 120 b.3 5[ 112 •27.Q **** *** 2b 
27 •13.2 -19.9 ~1o.b 11 7 2.4 2.5 093 9.5 E.SE 27 •30.9 ***"' '*"'* 27 
28 ~zo.o -22.7 ~.:!1.11 111 2.7 2.8 124 5,7 ESE. 113 -30.6 "'"'"'* *"'* 28 
29 -9.8 ~23.0 ~tb.ll Oti8 1.7 1.9 087 s .1 ENE &2 -21.2 ***"' **"' 29 
30 ~s.o -12.7 -8.9 097 l.b 1.7 103 b.3 E 89 •13.?. *"'** ***. 30 
31 1.2 -4.2 ~1,5 11:>9 .a 1 • 1 143 6.3 SSIJ 1R •2.1 •••• *** 31 
HONTH 1.2 ~311. q ~17 .9 105 1.b 1.9 093 9.5 ESE 57 ~25.2 "'*"'* *"'* 

GUST VEL. AT ~1AX • GUST mNUS 2 INTERVALS b.3 
GUST 1/EL. AT ~1A)( • GIJST i·1HJUS 1 INTERVAL 3,8 
GUST VE::L, AT ~lAX • GUST PLUS l INTERVAL 6.3 
GUST VEL. AT MAX. GUST PLUS 2 INTERVALS 7.0 

NOTE: RELATIVE HutHDITY RfAD!IIGS ARE UNRELl ABLE VI HEN WIN() SPf:ED ARE <1.0 1>1[TERS PER St-:CONO. SUCH READINGS 
HAVE NOT bt.EJ•r lNC!Jr()E.O lrJ TilE DAILY OR MONTHLY 1~EAN ~OR RELATIVE HU~IIDI TY ANI.l DEW POINT. 

_.,.. .... SEE GlNERAL I~OTES AT TI1E BACK Of Ttl£ REPORT **** 
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R&M CO~lSULT ANTS, INC. 

SUSITNA HYDROELECTRIC PROJECT 

MONTHLY SU~IMARY FOR DlVIL CANYON WEATHER STATION . 
DATA TAKEN DURING JANUARY , 1961 

RES. RES. AVG. MAX. MAX. DAVis 
MAX. MIN. ~11::AN VllNIJ WIND ~-j!ND GUST GUST pi vAL MEAN ME: AN SOLAR 

DAY TEMP; TOIP 0 TEMP. O!R. SPD. SPD. DIR. SPD. L>IR. RH DP PRECIP ENERGY DAY 
DI:.G C Df.G c DEG C DE:.G M/S M/S Df.G M/S " DEG C MM ~H/SUM 

--·------·------~--------~------------~----·--·-----~-~----------------~------~~----~----------------Ol 5.2 ~.3 ?.II 111b 1.4 1. 8 108 9.5 s 72 -1.0 **** *** 01 
02 2.7 •10.7 •11.0 107 1 • 0 1.3 OtJ2: · 4.11 ESE 72 -26.2 * "'** **' 02 
o:s ~b.2 -14.0 •10.1 091 1.5 1.7 062 11.4 E 93 .. 11.9 **** ......... 03 
011 -2.2 -9.1 -5.7 123 1.9 2.0 117 5.1 SE 88 -5.2 **** .~ ... 011 
OS -11.2 .. 12ob -8.11 092 1.2 1.5 065. 4.4 ENE 6t -51.2 **** *** 05 
Ob -.b -10.11 ·5.5 125 1.b 1.7 oqo 7.b Sf 68 -7.3 **** *** Ob 
07 11.5 -1.2 1. 7 125 1 • b 1. 7 060 7.6 ESE . 58 -5.9 **** "'"'"' 07 
08 1. 3 -S.9 -2.5 127 l.b 1.8 107 6.3 ESE 77 •5.6 **** •H 08 
09 2.8 -1.1 .9 112 2.0 2.2 108 9.5 ESE 47 -9.3 ...... "'"'* 09 
10 .2 -7.b .. J..7 120 1.2 1.3 122 4 • II ESE 77 -9.9 ***"' "'"'~ 1 0 
11 1. 5 -4.8 -I. 7 1119 1 • 1 1.2 11!11 3.8 SE fill -25.11 **II* "'"'* 11 
12 -1.11 -7.b -11.5 095 1. 0 1. 2 120 3.8 E 52 -34.3 "'**"' *** 12 
13 2.9 -7.5 -2.3 119 1.8 2.0 106 8.9 tSE 61 •7.1 "'*** "'** n 
Ill ~ • I MI. b 1. 8 117 1.8 2.0. 096 6.3 ESE 611 -3.1 "'"'** *"'* Ill 
15 5.6 -.6 2.11 1.52 1. 0 1.7 109 7.0 ESE 54 -7.':i **** ....... 15 
16 3.0 -3.1 -.o 1 ~~~~ 1. 5 l.t> 14 '7-· b.3 SSE 77 -11.0 "'"'"'"' *** 16 
17 3.6 -1.3 1.2 1117 1.3 1. 5 01:\R 5.7 SSE bll -5.1 **"'* *"'* t 7 

111 3.7 .b 2.2 135 1.9 2.1 123 8.3 Sf. 5C) -11.9 *"'Ait *** 18 
19 4.0 -7.1 ~ 1. 6 176 ,II 1.4 289 5.7 Sf:'. 67 -10.11 **** *** 19 
20 -3.1 -10.7 •o.,q 127 1.3 1.4 120 4.4 Sf. 78 -9./J ***"' *** 20 
21 -1.7 -11.0 -b.ll 112 1.6 1.8 077 7.6 ESE 72 -8.7 **"'* **"' 21 
22 2.3 ~4. 1 ·.9 136 1. 5 l.b 145 5.1 ESE 66 ~4.9 "'*"'"' **II 22 
23 2.b -2.3 • 1 127 .a 1. 1 i 0 1 4.11 ESE 74 -3.3 *AA* *"* 23 
24 3.11 -5.1) -1 • I 125 1. 2 i.S 112 7.0 ESE 65 -s.5 *"'"'"' *** 24 
2S 11.11 -I. 7 1.3 137 1. b 1.7 099 8.3 SF. 116 -7.b "'"'*"' "'*"' 25 
2& -.7 -11.4 ... 2.5 072 .s .9 120 3.2 NE 64 -5,8 ***"' *** 2b 
27 -3.7 -9.2 •b.5 1 0 1 1 • 1 1.2 lOb 4.4 ESE 90 -20.1 "'*** *"'* 27 
28 -7.5 •16.5 •lC!.O 098 1.4 1. b 102 5.1 [ 117 •13.6 "'**" "'** 28 
29 -.3 ~9.2 •4,B 118 1.2 1.3 085 5.1 tSE Bt' -a.s ... ,. .. "'"'* 29 
:so 2.7 .. G.S • 1 1113 1.3 1.4 1.38 3.8 Sf. 6b -6.3 *"'** *"'*' 30 
31 1. 4 ~3.4 -1.0 126 .a 1.0 105 6.3 ESE 82 s~L 7 ... ,. ....... *A* 31 
MONTH 5,b •lo.5 -2.5 123 1, 3 l.b 108 9.5 LSE 70 •10.7 *"'** "'"'* 

GUST VEL. AT NAX. GUST ~liNUS 2 INTERVALS b.3 
GUST VEL. AT ~lAX • GIJST I~ I NUS 1 INTERVAL 5.7 
GUSl VEL. AT MAX. GUST PL.IJS 1 INTERVAL 7.0 
GUST VEL. AT MAX. GUST PLUS 2 INTERVALS 8.3 

UOIE~ RELATIVE. HUIHDl TY HtAUINGS ARE UNRELIAI:lLE ~HEN WIND SPEED AHE <1.0 ~lfTEHS PER SECOND. SUCH HEADINGS 
HAVE NOT tiEE:IJ IJ<ICLUtlf.D H! THE DAILY OR ~IONTHL Y MEAN FOR RELATJVf. H!Jt>IIDITY AND DEW POINT. 

'"'"'"'" SEE GEl~£ HAL NOTES AT THE tiACK Uf THE Rf.PliHT "*"'* 
fTl 
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OCVJL CIWf£»4 L£ATt£R STATIO. 

DATA STMTI ll JfftMY 1 1911 

68 sa..AA 
41 RADIATION 
at ltWOQI 
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RELAJJYE 
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CXI 

16 LUND 
144 DIRECTUW 
72 UCGa 

• 
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I£VIL ~ J.E:An£R STATim. 

.DATA STARTI II n:aRI.JIRY • 1911 



R&M CONSULTANTS, lNC. 

SUSITNA HYDROELECTRIC PROJECT, 

MONT tiL Y SUr·H~AIH FOR DEVIL CANYON VIEI\THER STATION 
DATA TAKEN DURING MAHCH , 1981 

RES. RES. IIVG. MAX. MAX. DAY;,~ 

MIIX. MIN. ~It: AII ~<IND WIND WIND GUST GUST PfVAl MEAN MEAN SOL A,~; 
DAY TI:.MP.· HJIP, TEm'. D!R. SPD. SPD. IHR. SPD. DIR. RH DP PRECIP ENERI'.Y DAY 

Dt:.G C DEG C OEG C DEG M/5 M/S DEG M/S % DEG C MM WH/S,~M 

-----~~--~----------~----~------·-----~~-~-----~--------·-----~---~--------------~---~-~------~~-----01 3,8 -3.5 .i!. 132 1.3 1.4 099 5.7 SE os -s.s "'*""' 126.~ 01 
02 -. 1 -ll.9 -2.5 291.1 .a 1.2 321 11.4 NW 95 -2.8 "'"'"'* 3~Q 02 
03 -2.} -8.9 -5,b 085 1 • 1 1.4 056 3.a M: 82 ·9. 1 "'"'*" 57.,& 0~ 

Oil -3,6 -111.2 ·8.9 105 1.5 1.9 117 5.7 [ 71 -13.0 "'"'"'"' 106.Q 04 
OS .8 -t>.4 -2.8 124 1.3 1.6 077 6.3 SSE 55 -10.3 "'*•"' 137.1). 05 
Ob .5 -9.2 -4.4 110 l • 7 1.9 092 S.i ESE 56 -11.8 "'"'"'"' 18QQ. Oo 
07 1. 8 -Ill. 8 -t>.S lOb ·1. B 2.1 080 7.0 ESE 58 -13.6 it !II I> 'I 167~ 07 
06 1. 2 -5.tl -2,3 111 1.7 1.9 072 a.3 ESE 45 •12.3 "'"'"''~~ 173,~ 06 
09 3.5 -2.9 .3 122 1.6 1.8 119 5.7 t:.SE S5 -a .1 "'"'*1< 17 6,1\ 09 
10 3.11 •b.7 -l.o 120 1.7 1.9 109 6.3 SE bq •7 • II trJirllllll 182~ 10 
11 5.4 -4.8 .3 105 1. 8 2,0 0711 8.9 ESE b7 .. 4.0 **** tn~ 11 
12 3. 1 -2.7 .2 120 1. 3 !.b 053 11.11 Sf: 56 -7.1 "'"'*"' I SCI.~ 12 
13 3.4 -5.4 .. 1.0 124 1.o 1. 9 096 7.0 SSE 57 -9.1 "'"*"' 152't 13 
14 3,2 -s.s -1.2 11~0 '1. 0 1.11 139 6.3 SSE 61 -7.7 "'*"'"' 140& 14 
15 2.8 •10.1 -3.7 093 1.7 !.8 075 11.4 E bb -10.9 "'"'"'"' 221\. ~~ 

1b 1.8 -2.7 -.4 092 t.a 2.1 095 5.7 ENE bl -11.5 "'"'"'"' 215Q. to 
I 7 5.5 -1.b 2.0 131 1. 0 1.4 100 7.0 s lib •8.4 "'*"'"' 1761 17 
18 9.2 -.7 11,3 122 1 • 1 1.4 106 7.0 s 311 -9.9 1>)11)11)11 230& 18 
19 2.b -4.5 ·1.0 189 .2 1 • 1 131 4.4 ESE 83 -2.1 "''*"'"' 1561 19 
20 5.1 -d.l -1.5 103 1. b 1.8 lOb o.3 ESE 54 -26.7 l>!lltrils 327a 20 
21 2.9 -10.2 -3.7 104 1.9 2.0 110 7.0 ESE 55 •12.3 "'"'"'"' 29l& 21 
22 • 7 -6.3 -3.6 113 t.o 2.2 098 7.6 SSE llfl •12.8 #<itt; A 30nl 22 
23 2.8 -8.7 •3.0 129 1.5 1.7 109 5.7 S[ b& ·7.7 "'"*"' 2bl.'i 23 
24 4.2 -s.o -.11 11 7 1.4 1.6 102 5.7 E. Sf. bb •6.0 **** 2986, 24 
25 5.3 -9,11 -2.0 104 i.b 1.9 071 4.4 E. btl -8.0 *"'*"' 3tib,, 25 
Zb 4.3 -2.0 1 • 2 102 .a 1.4 048 5.7 s 62 -5.1 **"'"' 2126 2b 
27 2.7 -2.4 • 1 281 .3 .a 2Bb 3.6 ~ltH, 87 -l.b "'""'"' 151,~ 27 
28 4.0 •II. 9 -.11 081! .7 1.3 083 3.2 NE b9 -6.4 "'*"'"' 21175, 28 
29 3.4 -9.5 ·3.1 113 1.6 1.9 075 5.1 SE bli -9.2 "'"'"'* 361'l 29 
30 4.2 ... 9.0 -2.7 101 .a 1.6 074 4.1! ENE. 61 •9.8 •••• 3635. 30 
31 2.1 -7.5 -2.7 113 .7 1.3 080 11.4 E 57 -9.8 o.o 21105 31 
MONTH 9.2 .. 14.8 -1,8 112 1.2 l.b 074 8.9 ESE 63 •9.0 o.o 63510 

GUST VEL. AT ~lAX • GUST IHNUS 2 INTERVALS 7.6 
GUST v t!. .• AT ~1AX • liUST ~liNUS 1 INTERVAL 7.0 
GUST VEL. AT MAX. GUST PLUS 1 INTERVAL 7.b 
GUST VEL. AT MAX. GUST PLUS 2 INTERVALS 5.1 •'I·, ·'. H 

NOT(: RELATIVE HUMIDITY READINGS ARE UNRlLIABLE WHEN WIND SPEED ARE <1.0 METERS PER SECOND. SUCH READINGS 
HAVE NOT BEf.N INCLUDlD IN THE DAILY OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEw POINT. 

AI> #I tr SEE GlN[RAL NOTLS AT lHE tlACK OF THE REPORT •••* 
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DA't CS' n£ IOITH II:V JL ~'ttN loi:An£R STAT ICI4 

DATA STMTI 11 HMCH • l91t 
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R&M CONSULTANTS, INC. 
! 

SUSITNA HYDROELECTRIC PROJECT 

tiONTHLY SUMHIIRY FUR DEVIL CANYON ~lEATHER STATION 
DATA TAKEN DURHIG APF:IL , 1981 

RES. RES. AVG. MAX. MAX, ~AY:~ 
MAX. MIN. t-1EAN VI HID WIND tHND GUST GUST P'VAL I~[ AN MEAN SOLA"R 

DAY TUIP; TEMP. TI::MP. DIR. SPD. SPD. IHH, SPD. DIR. IHl DP. PRECIP ENE~gv OAY 
DE.G c DEG c LJEG C ·oEG ~1/S MIS DLG MIS r. DEG C MM WH/~ .. M 

----·-----·---·-------·----------------~--------~---·--·-----------------~------·-------··--·--~--·--01 ~.ll -7.d •II, 3 056 .a 1.0 039 3,8 NE 82 •6.3 o.o 20,0~ 01 
02 .6 -9.2 •11 0 3 301 .II 1.2 31W · '5. 1 NW 71J -7.5 .a 171,~ 02 
03 .s ~t1o8 •':l,o 102 1.3 1.7 06/l 5.7 ENE 63 ·13.0 o.o 421.;11 03 
Oll 1 • 1 -1~.2 •7,1 093 .a 1.11 059 3.8 Sf: 55 •15.6 .II 41~~ 011 
05 1.5 -15.1 "'b,8 07':1 .a 1.6 029 11.11 E: 57 -111.2 o.o IIO.d 05 
Ob .6 -9.5 -4.11 110 .9 1.6 097 11.11 ESE 52 -13.9 o.o 35~7 06 
07 2.6 -10.9 .,./j • 1 096 '1,0 1.5 *** !3.9 E. 51 -13.1 o.o 43q2 07 
08 1.7 -11.9 -5,1 110 .b 1.5 201 4.4 ENE 53 •13.6 0. 0 . £108p 08 
09 .8 -10.3 •11,8 127 1, 6 1. 9 130 6.3 ESE 40 •18.0 o.o 113~,8 09 
10 ~.7 ·13.1 •b.'l 1 01~ 2,3 2.11 119 8.3 [5[ 34 •19.9 o.o tlb~q 10 
11 11.0 •8,5 -~.3 1!1 2.1) 2 .·3 112 8.3 ESE 2b -18.11 o.o 49~3 11 
12 3.8 -9.8 ~3,0 Oob 1, 9 2.6 019 9.5 rsr 33 -18.4 o.o /JCJ~j:l 12 
13 -.3 •13.4 '"b.8 090 1 .1:1 2.2 !06 9.5 ESE 311 •19.5 o.o 4961,3 ,13 

111 -2.9 -12.~ ·7.6 088 . 2. 1 2.7 101 9.5 I::NE. 311 -20.1 o.o 41163 1tl 
15 -.6 -12.0 •t>.3 095 2,2 2.5 064 8.3 E.SI:. 29 •21.0 o.o 519~ 15 
1b .7 -10.5 -lj. 9 !OS 1, 0 2.~ 036 7.6 S£ 29 •20.1 o.o 520 16 
17 2,'1 -u.s .. q,b 102 1,8 2.1 094 5.7 ESE 110 -16.2 o.o 5225 1 7 
18 11.5 -10.0 •2,8 0<19 1,6 1.<1 102 7.6 ESE. 34 -11.!.2 o.o t1CJRJ 18 

19 6.5 •4.0 1.3 11 0 1.11 1.9 118 5.7 SSE 43 •10.3 o.o 527.'5 19 
20 9.5 •11,9 2.3 113 .1 1.3 071 5.7 SSE 45 •1 .ll o.o 4778 20 
21 9.11 -3.2 3.1 080 1.5 1.9 029 b.3 PJE 51 -7.1 o.o 55'3'8 21 
22 l 0. 1 -3.9 3.1 153 .7 1.5 254 IJ.4 s ~~ 47 ~7.6 o.o 5571.3 22 
23 9.8 -tl.d 2.5 lOti .4 1.2 099 6.3 NE IH -7.0 o.o s6sfl 23 
24 9.o -3.7 3.0 Ob8 .a 1.5 11 0 7.0 Nf. 59 -s;3 o.o 113 ti,s 24 
25 9.11 •2.b 3.11 033 • 1 1.5 203 5.7 NE 54 -5.1 o.o b7()' 25 
2b 8,6 •II • 1 2.3 l'lb .3 1.4 200 IJ.li SSE 53 •5.9 o.o 5915 2b 

21 9.11 •II, 7 2.3 089 ,5 1.3 210 5.1 Nf 52 -7. lj o.o S&'ib 27 
28 8.11 -1.a 3.3 289 .2 1.3 252 5.1 ESE ~1 -5.3 o.o 3<((~ 28 
29 9.2 ·" 11.8 25o .3 1.11 2111 5.7 ENE. 53 -5.2 o.o 57~5 2q 
30 12.3 -1.6 5,3 09b ob 1.5 117 5.1 ENE 54 •3.b. o.o Ll81)· 30 
MONTH 12.3 -1~.2 .. 1.1:l 098 1. 0 1.7 "'** 13.9 [SE LIB •12.0 1.2 141 !liq 

II 

GUST vtL. AT t1AX • GUST Mit·lllS 2 INTERVALS 3.8 
GUST VEL. AT ~lAX • GUST MlNUS 1 INTERVAL 3.8 
GUST IIEL. fiT t1AX • GUST PLUS l INTERVAL lj .ll 

GUST VlL. AT '1AX. GUST PLUS 2 INHHVALS 3.8 

NOTE: RELATIVE HIJI~IDITY READINGS ARE UNRELIABLE WH[N ~liND SPEED AJ.IE <1.0 t.~ETERS PfR SECONO. SUCH READINGS 
HAVI;. r·HJT UElf~ IIJCLUD[lJ lh Ttl[ DAILY OR MONTHLY HEAN FUR RI:.LATIVE. HUMIDITY A, NO DEW POINT. 

,, 

I***"' SEE Gl:.tjERAL liOTES AT THE dAC.K OF THE REPORT **** 
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R&M CONSULTANTS, INC. 

SUSITNA HVORDELECTRIC PROJECT 

MONTHLY SUMMARY FUR DEVIL CIINVON WEATHER STATION 
DATA TAKEN DURING ~1AY , 191.11 

RES. RES. AVG. MAX. MAX. DAY'S 
MAX • MIN. ~!EAN V.I IJD WIND WIND GUST GUST P0VAL MEAN MEAN SOLAR 

LJAY THIP .- n:riP. TUIP. LJH< • SPO. SPD. DIR. SPP. DIR. RH DP PRf.CIP ENERC.fl' DAY 
DEG C LJtG C OEG C DEG ~-1/S 1-1/S DEG M/S X DEG C MM WH/SQM 

··------------·--------------·----·------------------·~-----------~-----~--~-·--------------~·--·-·-· 01 5.b -.b 2.'3 2114 .5 .9 2113 3.8 w 79 1.b 7.b 2170 01 
02 8.9 -2.8 3.0 218 .6 1. 3 213 5.1 wSW 50 -3.5 o.o 5995 02 
03 5. I 1.0 3. 1 300 1.0 1 .4 309 s.t WNW 7b •,2 .4 3210 03 
04 12.4 -.8 S.!l tll 1.3 1. 7 113 7.0 E 46 -2.8 o.o 4504 011 
OS 12.1 • 1 b,1 224 .5 1.4 269 7.0 WSW 53 -1.6 o.o 5200 05 
06 15,3 -.8 7.3 353 .3 1.3 306 4.11 w 53 •1.7 o.o b120 Ob 
07 19.2 -.4 9,4 0611 '1.5 1.9 110 7.0 ENE 40 •2.5 o.o 6313 07 
08 19,8 2.0 10,9 050 1 oil 1. 9 019 8.3 NNE 33 -3.0 o.o b318 08 
09 14,5 ll.9 9.7 253 .5 1.2 288 b.3 ~JSW ill •1.3 o.o 2733 09 
10 11 • 7 3.8 7.b 271 1.0 1.3 *** 5.1 w 74 2.11 .·2 3308 10 
11 13.6 2,2 7.0 288 .s 1.3 291 5.7 NW 49 -.9 o.o 53b0 11 
12 17,0 I. 7 9.11 079 1.11 1.9 103 7.b HIE 3o •2.9 o.o Sbb9 12 
13 15.9 b.t 11.0 ~56 .s 1.3 227 5. 1 sw 55 2.9 .II 4788 13 
111 15.7 '1. 3 10.0 292 .7 1.5 314 6.3 NW b3 •15.5 4.8 11568 14 
15 111.7 4.3 9.5 079 .3 1.2 027 10.8 5 b3 3.2 1. b 4315 15 
1b 1b.b s.s 11.0 0511 .4 1. 5 301 6.3 s 55 2.4 .4 5103 16 
17 lo.7 1.8 9.3 292 1,0 1.5 2112 7.0 NW 58 2.2 o.o 5218 1 7 
18 D. 3 11.0 B.b 292 ob 1.5 311 6.3 ~JN~J 73 u.z o.o 11198 18 
19 12.!) 2.5 7.11 033 .4 1.3 283 5.7 NE 73 3.9 '1.1. b 30il3 19 
20 t~.s 3.1 7.B 294 1.0 1.6 275 8.3 VJNW 78 3.0 t.B 3688 20 
21 9.11 -.2 'l.b 009 • 1 1.2 324 5.7 SSE 71 • 1 1.11 11290 21 
22 ILl. 1 ... ll b,9 072 .6 1.3 027 5.7 NNE b3 .7 .8 4b9LI 22 
23 16.2 '1.2 10.2 357 .4 1.3 0115 6.3 s 53 1 • 3 o.o 5343 23 
211 16.7 1.4 1 0. 1 01!7 .s 1.5 086 5.7 ENE !l5 1.3 o.o Ll7b3 24 
25 17.& 5.3 11.5 323 .6 1.11 301 5.1 WNv; 511 3.1 o.o 119b3 25 
26 21.5 3.o 12.5 Ob3 .8 1.11 0411 5.7 NE 4b 2.2 o.o 5390 2b 
27 13.9 8.1 11.0 302 ,8 1 0 5 305 5.7 NW 8'1 1 • 1 3.2 2161! 27 
28 9.1 5.8 7.5 2911 .s .9 292 3.2 Wtii'J b] ·3.9 5.b 1b7~ 28 
29 24.0 2.2 13.1 090 1. 2 1.6 089 6.3 E 51 3.0 o.o 7168 29 
30 19.7 1 0. 1 111.9 299 loU 2.2 317 11.3 NW ll7 3.5 o.o 6728. 30 
31 13.7 7.3 10.5 285 .II .9 293 Ll. II WNw 82 7.0 6.2 2943 31 
MONTH 24.0 -2.8 ll.7 341 .2 1.11 027 10.8 WNW 59 .• 3 39.0 11ll937 

GUST VEL. AT MAX. GUST MXIWS 2 INTERVALS 7.0 
GUST VEL. AT MAX. GUST MlNIIS l INTERVAL 7.6 
GUST VEL. AT ;.tAX. GUST PLUS 1 INTERVAL 7.0 
GUST VE.L. AT ~lAX • GUST PLUS 2 INTERVALS 5.1 

NOTE: RELATIVE HUMIDITY READINGS AHE UNRELIAHLE WHEN WIND SPEED ARE <1.0 METERS PER SECOND. SUCH READINGS 
HAVE NOT t:llEtl lllCLUDE.D HI HIE OAILV OR MONTHLY MEAN FUk RELAtiVE HUMIDITY AND I'>EW POINT. 

~··· 
SEE G~NERAL NOTES AT THE BACK OF THE REPORT ***"' 
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R&M CONSUL lAtHS, INC. 

SUSITNA HYDROELECTRIC PROJECT 

MONTHLY SUMMARY fdR DEVIL CANYON VjEATHER STATION . 
DATA TAKEtl DURlflG JUNE , 1981 

F.ES. RES. AVG. MAX. MAX. DAvi§ 
MAX. Mill. ~1E.AN til tiD V>IHID WIND GUST GUST P;VAL MEAN MEAN SOLAR 

DAY TU1P; TE~1P • TEHP, OIR. SPO. SPD. DIR. SPD. DIR. RH DP PRECIP ENERGY DAY 
DEG C DEG C DEG C DEG M/S MIS DE.G MIS :'( DlG C MM WH/SOM 

·-----~--~~----~-------~-------------M·~----------·-·--~--·---~----··-~-----------·-~-·~---~-----··--01 1 7. 7 3.7 10.7 021 • 1 1.7 305 9.5 E 63 3.5 .4 5583 01 
02 14.9 1. 3 8.1 301 1. 2 1.b 325: . b.3 NW 52 1.7 o.o Sb10 02 
03 14.8 5.8 10.1 29b .b 1.3 180 5. 1 5~1 bll 4.3 49.2 465~ 03 
011 14. 1 5.0 '1.6 30ll .b 1. 5 313 6.3 NW bll 3.6 .2 471~ Oll 
05 9,9 3.9 b.9 293 .a 1.3 301 . 4.11 wrm 86 ll.ll 8.8 3053 05 
Ob 14,9 3.9 9.4 294 .s 1.11 302 5.7 ~INW b4 3.5 1.b 52Bk Ob 
07 13.9 5.5 9.7 301 "1. 4 1.6 322 6.3 Nl'l 59 2.0 .2 607~ 07 
08 11,2 .3 4.3 3011 1 • 2 1.6 313 7.0 N~l 91 3.9 10.ll 211115 08 
09 9.ll .5 11.9 349 .5 1.2 315 5.1 NNE 82 3.1 5.4 44bS OQ 
10 16.3 -.11 7.9 31b .ll 1.5 315 5.7 Nl~ 58 -1.0 o.o 7450 10 
11 1b.7 .!.ll 9.b 3ll5 .9 2.0 013 7.0 Nw 64 3.8 ,4 5078 1 l 
12 18.2 3.o 10.9 317 .9 1.8 302 6.3 NVJ 53 1.2 o.o 7495 12 
13 21.8 3.il 12.11 2811 .1 1.4 353 7.0 s 48 2.6 t.b b07i3 13 
1ll 18.b ''· 2 11 • II 321 .a 1. 6 300 5.7 N~l 48 1 • 7 o.o 5997 14 
15 1o.s 7.11 12. 1 293 .9 1.3 357 10.8 WNvl 76 7.7 5.6 11530 1'3 
1b 20.5 7. lj 14.0 271 .7 1 • .5 300 o.3 ~!Nti b7 7.3 2.6 51160 i6 
17 24.1 4.8 14.11 298 ,9 1.6 

-· 327 8.9 WNW 49 3.5 o.o 7035 17 
18 22.0 b.9 111.5 293 .8 1 • 7 0113 12.7 ~NW 65 7.5 1.2 5607 18 
19 22.0 ''· 3 13. 1 013 l • 1 2.0 319 7.6 NNE 35 . -s. 1 o.o 76110 19 
20 20.3 11.8 12.5 009 .2 1.5 187 6.3 NE 51 1.4 2.8 4712 20 
21 11.2 8.9 1 Ci • I 231 .2 .b 260 2.5 sw 90 ***** 3.6 1 0 i '1 21 
22 111.4 7.4 12.Q 283 1 • 1 1.5 253 6.3 NW 64 6.7 1.8 5379 22 
23 21.3 "·q 13.1 311 .a 1.6 318 7.6 WNW 59 4.b .8 b20S 23 
211 1 II. 7 boO 12.4 3011 1.0 1.7 328 8.3 Nl'i 59 6.0 7.4 SbOO 211 

25 17.2 b.9 13.1 305 1 • 7 1. 9 318 7.0 rm 61 ':1.8 o.o 5911] 25 
2b 10.9 7. 1 9.0 268 1,6 1.7 281 6.3 WSv; 91 

b ·'' 
6.8 585 2b 

27 8,0 boO 7.0 2b9 1. 5 1.6 285 b.3 w 94 !i.B ':'l.b 81'5 27 
28 8.7 

''· 5 
bob 000 .II 1. 0 298 1.1.11 NNE 92 s.o 2.4 200A 28 

29 7.4 1 • 0 ''· 2 175 • 1 1 • 1 269 1.0 ESE 93 2.8 38.6 !62!5 29 
30 q.1 .9 5.3 302 .s 1.11 317 6.3 ~INN 7b 2.3 9.0 495A. 30 
140NTH 2'1.1 -.1.1 10.0 302 .7 1.5 0113 12.7 NW t>7 3.6 166.4 14311!:5 

. i 

GUST VEL. AT I•! AX • GUST MINUS 2 INTERVALS 3.2 
GUST VEL. AT ~\AX. GUST MINUS 1 INTERVAL 11 • 4 
GUST VEL. AT ~lAX. GUST PLUS 1 INTERVAL 4.4 
GUST vEL. AT MAX. GUST PLUS 2 INTERVALS 2.5 

NOTE: RELATIVE HUMIDITY READINGS ARE UNRELIABLE WHEN WIND SPf.ED ARE <1.0 ,._.11:.TERS PER SfCUND. SUCH READl~GS 

HAVl tiDT l.IEE::i'l HJCLUlH:.D IN THE DAllY OH MONTHLY MEAN FOR RHATIVf HUI·I!Dl TV AND Dfl'l POINT • ' 
*"'** SEE GEtiEHAl tJIJTES AT THE BACK OF THE RE.PORT "'"'"'"' 
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H & i"'l CONSULTANTS,. :1: NC. 

~:::: U S :J: T N (~ H Y D F~ D E L 1::: C ·r 1:~ :1: C P ·I~ C) ~T E C ·r 

DNTI-ILY SUt1MAI~Y FOR DEVIL CANYON WEATHER STr~TION 

ATA TAKEN DURING July, 19tH 

RES. RES. AVG. MAX. MAX. DAY'S 
MAX. MIN. MEAN WIND wnm WIND GUST GUST pI VAL MEAN MEAN SOLAR 

DAY TEliP. TEMP. TEMP. DIR. SPD. SPD. DIR. SPD. DIR. RH DP PRECIP ENERGY DAY 
DEG C · DEG C DEG C [tEG H/S 11/5 DEG !i/S % DEG C M11 WH/SQl1 

-----------------------------------------------------------------------------------------------------
t 14.5 2.6 8.6 046 .5 1.5 019 5.7 ENE 66 1.7 1.6 5698 1 
2 ' 15.0 1.1 8.1 010 .9 1.9 010 6.3 N 51 -2.7 0.6 5703 2 
3 15.3 .3 7.8 015 ,9 1.7 019 6.3 NtlE 46 -3.9 o.o 5275 3 
4 17 .D .2 8.6 300 .9 1.6 317 6.3 w 53 .8 0.0 4628 4 
5 12.3 9.2 to .a 304 .a 1.2 312 4.4 NW n r: ., 

>Jo<- n.o 2270 5 
b 15.3. . 1 7.7 346 .2 .a 031 3.2 NNW 81 7.1 . .8 3013 6 
7 14.9 .6 7.8 269 1.3 2.1 252 10.2 w 80 6.6 17.2 2755 7 
9 12.6 5.5 9.1 250 .3 1.3 302 6.3 lriSirl 91 7.7 1.0 760 a 
9 11.0 .4 5.7 287 1.3 1.4 321 5.1 WNW 92 7.9 18.2 1H5 9 

10 12.0 8.4 18.2 613 .1 .a 127 3.8 w 68 9.3 25.6 1548 1D 
11 12.0 B.? 10.4 288 1.4 1.5 292 7.0 WNW 83 6.4 2.2 1575 11 
12 13.2 3.4 8.3 272 .9 1.2 314 5.1 WNW 87 8.3 2. n 993 12 
13 11.7 8.9 10.3 279 .8 1.0 299 5.1 WNW 911 8.7 2.b 1683 13 
14 U.9 8.7 9.8 311 .8 1.2 307 4.4 NW 84 8.7 3.2 1438 14 
15 12.8 .2 6.5 291 .7 ,9 305 2.5 WNW b4 8.3 9.8 2885 15 
16 15.2 1.0 B. 1 290 .a 1.0 316 4.4 WNW BO tO.B 11.6 2695 16 
17 17.4 11.3 14.4 303 1.1 1.4 311 5.1 NW 82 10.3 2. n 3810 17 
18 14.6 1.5 8.1 294 LO 1.3 305 5.7 WNW 87 a.a 1.0 1833 18 
19 11.9 9.4 10.7 308 .8 1.0 336 4.4 NW 87 9.3 6.2 tobo 19 
20 11.3 9.8 10.6 303 1.6 1.1 JBB 3.8 WNW a a 9.0 S.B 1535 20 
21 14.7 .4 7.6 293 .a 1.0 306 5.1 WNW 87 10.2 2. u 3uSil 21 
22 15.4 1.0 8.2 297 .a 1.1 315 4.4 NW 83 10.1 2.8 2710 22 
23 13.7 1.9 7.8 302 .4 .7 316, 3.2 WNW 90 10.1 7.6 1840 23 
24 19.9 10.2 15.1 035 .3 1.1 276' . 5·.1 NNE 84 11.1 10.2 3273 24 
25 14.7 9.5 12.1 323 .3 1.1 299 5.1 WNW as 9.6 6.4 2290 25 
26 17.0 4.0 10.5 290 .5 1.1 3111 3.8 s 82 B.S 0 .o .· 2775 26 
27 15.9 l.U 8.5 lG4 .a 1.5 305 6.3 NW 77 8.1 0.0 3740 27 
28 11.1 8.7 9.9 273 .6 .9 312 3.8 w 90 9.5 5.2 860 2.8 
29 15.1 .4 7.8 283 .a 1.2 309 4.4 WNW 84 8.7 tid 2695 29 
36 14.4 o.o ~ 'J ,, .. 293 .1 .7 032 2.5 NW B9 9.6 10.6 2428 30 
'31 1'3.9 9.0 11.5 279 .9 1.1 297 3.9 WNW 85 9.2 2. 9 1705 31 
MONTH 19.9 0.0 9.3 300 .b 1.2 2"''J .J<- 10.2 WNW 80 7.5 176.6 80423 

GUST VEL. AT rH~.x. GUST tHN\J$3 2 INTER Vt~•LS 6.3 
GUST VEL. AT t1r:,x. GUST tHNUS 1 INTERVAL 6.:3 
GLH3T lJEL. AT i"lAX. GUST PLUS 1 J: NTEH 1v1 1~1L 6.3 
GUST lJ E:L_ . rH MAX. GUST PLUS 2 INTERVr:ltLS 4.4 

()T£: REUHIVE HUMIDITY REt-\DINGS ARE UNRELIABLE Wl··IEN ~~nm SPEEDS ARE LESS THAN 
ONE METER P EF~ SECOND. SUCH READINGS HAVE NOT BEEN INCLUDED IN THE DAILY 
OR MONTHLY t4Et-.N FDH REl._r~TI\..iE HUMIDITY AND DEl.J POINT. 

··:lt'*·lli SEE NOTES AT THE BACK DF THIS REPORT \)(·~--~* 
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RlM CONSULTANTS. INC. 
SUSITNR HYDROELECTRIC PROJECT 

DEVIL CANYON WEATHER STATION 
July, 1981 



I~ & M CDN~:>UL. Tr~NTS > INC • 

c:' l J-<: .. -~- "T" ...__, -~ .... > . ....> • • I ~ , .. , H Y :0 F~ 0 E L. E:: C:.~ T l~ :1: C: P J~ D .. T E:: c:: T 

MONTHLY SUMMARY FOR DEVIL CANYON WEATHER STATION 
DATA TAKEN DURING August 1 1981 

MAX. 
DAY TEIIP. 

DEC C 

1 12.2 
2 14.4 
3 20.9 
4 21.9 
5 20.4 
6 19.3 
7 17.6 
B 16.4 
9 18.6 

10 13.5 
11 12.2 
12 8.7 
13 6.6 

14 **"* 
15 ***** 
16 ***** 
17 ***** 
18 ***** 
19 ***** 
20 fUU 

21 l!IUf 

22 ***Ill 
23 ***** 
24 ***** 
~ flllllf 

26 UHf 

27 ***** 
28 ***** 
29 ***** 
30 ***** 
31 flll!U 

MONTH 21.9 

MIN. 
TEMP. 
DEC C 

1.0 
9, D 
1.0 
.3 

1.0 
1.0 

.3 
8,'7 
1.0 
1.3 
6.5 

.6 
6.5 

lffl!ll 

***** 
***** 
***** 
***** 
***** 
ffHll 

***** ***** 
***** UHf 

fUll:* 

***** 
UHf 

***** 
***** 
***** Ul*lf 

.3 

liE AN 
TEMP. 
DEC C 

RES. 
WlND 
DIR. 
DEG 

6.6 291 
11.7 053 
11.0 065 
11.1 166 
10.7 111 
10.0 098 
9. 0 118 

12.6 160 
9.5 298 
7.4 291 
9.4 290 
4.7 095 
6.6 126 

***** *** 
lUff IH 

***** *** 
lllllll *** 
lfllllll *** 
Hffll II* 

HUI *II 

***** lllll 

***** *** ***** flf 

***** *** UUf Ul 

***** *** 
***** *** 
'**** *** lllfl Ull 

Hill* llfll 

***** *** 9.2 1U7 

RES. 
WIND 
SPD. 
HIS 

.3 

.3 
'1 

1.6 
1.0 
.7 

1.1 
.5 
.5 
.6 
.6 
.6 
.B 

**** 
**** 
fUll 

**** 
**** **** 
**** 
**** 
**** 
***'* 
**** 
**** 
**** 
**** 
**** **** 
It fill 

*Ifill 

.3 

AVG, 
WIND 
SPD. 
M/5 

1\AX. 
GUST 
DIR. 
DEC 

.a D92 

.9 137 
1.1 156 
1.9 098 
1.5 071 
1.5 067 
1.6 112 
t.3 260 
1.0 292 
1.2 317 
1.1 3D4 
1. 0 120 

.B 127 
fill *** 
**** *** 
**** *** 
**** *** 
**** *** 
**** *** 
**** *** **** lllf 

**** *** 
**** *** 
**** *** 
**** *** 
fHf· llff 

**** *** 
**** *** 
**** *** 
**** *** 
**** *** 1.2 098 

MAX. 
GUST P 'VAL MEAN 
SPD. DIR. RH 
MIS % 

3.2 WSW 92 
3.2 NNE 84 
5.1 SSE 70 

57.0 ESE 60 
33.2 s 67 
tO.S ESE 86 
7.0 ESE B9 
5.7 SE 82 
4.4 NNE 97 
5.1 WNW 87 
5.1 w 87 
3.2 ESE 96 
1.9 ESE 89 

**** *** ** 
**** *** ** 
**** *** ** 
**** *** ** 
**** *** ** 
**** *** ** 
**** *** ** 
**** *** ** 
**** *** ** 
**** *** ** 
flU Hll H 

**** *** ** 
flfH *** H 

**** *** ** 
1!111 ll!!!! lEt 

Uf!l IH II 

**** *** u 
**** *** ** 57.0 ESE 82 

MEAN 
DP PRECIP 

DEC C Mtl 

9.5 32.2 
s.a 10.2 
6. 0 . 0 .D 

.1 n.o 
4. 0 0.8 
7.3 .B 
7.1 12.8 
9.0 15.0 
9.0 2.2 
8.5 8.0 
6.7 12.2 
5.1 7.2 
4.7 IUU 

***** **~~** 
***** ***** 
***** ***** 
***** ***** 
***** ***** 
l'i!I!IU lf!lllH 

***** ***** 
***** ***** 
lllliH il!Hll 

***** ****' 
***** ***** Ul*l! I!Ei!l!l 

***** ***** 
***** ***** 
HliH :UIH 

***** ****~ 
***** ***** 
***** ****' 6.7 100.6 

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 

5. 1 

517 
4.4 

DAY'S 
SOLAR 
EtlERGY DAY 
WH/SQK 

913 1 ·-
3083 2 
4983 '3 
6248 4 
3875 5 
3439 6 
2458 7 
3525 a 
1834 9 
2313 1 D 
2173 11 
1798 12 

144 13 

**** 14 
l·lfl* 15 

**** 1b 
**** 17 
**** 19 
UIU! 19 

**** 20 
**** 21 
**** 22 
**** 23 
**** 24 
**** 25 
**** 26 
1au 27 
IIIII 28 

**** 29 
lf41 30 
fill 31 

36784 

NOTE: RELATIVE HUMIDITY READINGS ARE UNRELIABLE WHEN WIND SPEEDS ARE LESS THAN 
ONE METER PER SECOND. SUCH READINGS HAVE NOT BEEN INCLUDED IN THE DAILY 
OR MONTHLY MEAN FOR RELATIVE HUMIDITY AND DEW POINT. 

**** SEE NOTES AT THE BACK OF THIS REPORT **** 
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R&M CONSULTANTS, INC. 
SUSITNA HYDROELECTRIC-PROJECT 

DEVIL CANYON WEATHER STATION 
August, 1981 
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R & M CONSULTANTS~ INC. 

~::; U ~::; :1: T N A H '1' :0 F~ CJ E L. E C ·r F~ :1: C r=>· I~ C) .. T 1::: C ·r· 

IONTHL Y SUtiM~.RY FOR DEVIL CANYON WEr~THER STATION 
lATA TAKEN DURING SepteMber· l . "1981 

RES. RES. AVG. HAX. MAX. DAY'S 
MAX. HIN. MEAN WIND WIND WIND GUST GUST P'VAL HEAN MEAN SOLAR 

DAY TEMP. TEMP. TEHP. DIR. SPD. SPD. DIR. SPD, DIR. RH DP PRECIP ENERGY DAY 
DEG C DEG C DEG C DEG M/S 11/S DEG 11/S % DEG C 1111 WH/SQH 

---------------------------------------------------------------------------=-------------------------
1 IIUI!I 1!1*1111 11*11!1 IIIII IIIIU 11111111 IIU 11111111 IIIII l(·ll UIIU ***** i*H 

2 IIUill ***** 1111111111 filii Hill **** *** 11111!11 1-U n !I* *!Ill *!IHII l!lfllll 2 
3 !111*1111 1111111111 *IIIII 1111!1 lUll 1111*11 1111 11111111 111111 1111 ***** ***** II *Ill 3 
4 II!BI!II ***** 11111111 IIIII Ulll **** !IIIII **'* *** 1111 HUll 111111111 **** 4 
5 lllllflf lllll!lfll IIIII*!! *** **** II Ill! IIIII II !!II *** ** ***** ***** IIIIH 5 
6 llf·UI ***** ***** IIIII Ullll 1111111 *** 111111 *** 1111 ***** ***** 1111111 6 
7 11*1111 IIIli*!! Ulllllt IIH 1111!!11 IIIII II IIlii! 111111 111111 1111 ***** ***** l·lfll* 7 
B IIUH IIIUII UHII 111111 11111111 1111!!11 111111 **** 111111 ** !IIIIIH 111111'111 l!lllll a 
9 IIIII !II 111111!!11 lUll II 111111 IIIII* IIIII II IIIII lUll 111111 ** 111111111 ***** I·HII 9 

10 Hfllll 11111111 IIIIIH IIIII IIIII II I IIIII Ill! 11111111 111111 1111 *1111111 IIIIIIH 11!!1111 10 
11 111111111 IIUH lii!IIH *** llllllll 11111111 IIIII **** *** ** ***** fli\HI **** 11 
12 ***** llllfllf Hill! II *** 11111111 filii I IIIII IIIH IIIII ** IIHII 111111111 fUll 12 
t3 Ill !!Ill 111111111 Hllllll lllfl 111111!1 Hill IIIII 1111111 1111 ** lfl!llll ***** **II* 13 
14 14.7 4.7 9.7 tOO 1.3 t.a 092 5.7 E 36 -5.0 0.0 2762 14 
15 11.2 3.4 7.3 136 .6 1.0 035 3.8 s 7a 3.1 4.6 1b48 15 
16 12.0 3. t 7.6 166 .2 1.0 270 4.4 E 72 1.6 .2 1865 16 
17 15.3 4.0 9.7· 077 .3 1.2 ooa 6.3 s 55 -3. 1 0.0 3270 17 
18 11.3 s.s 8.6 125 1.1 1.4 095 6.3 ESE 64 1.2 2.4 1643 ta 
19 8.9 3.8 6.4 160 .7 .9 195 3.2 SSE 89 4.9 8.6 870 19 
20 8.7 .a 4.8 110 ,9 1.2 248 5.7 ESE 85 2.5 4.2 1298 20 
21 9.2 .2 4.7 055 .B 1.4 022 7.0 NNE 68 -2.3 .2 2148 21 
22 8.5 -1.9 3.3 200 .5 1.0 2a7 3.8 SE 59 -5.2 O.D 2898 22 
23 4.7 -.1 2.3 051 .5 .a 080, 3.2 ENE 85 -1.4 3.6 990 23 
24 2.9 -2.7 .1 126 .3 .6 119- 3.2 SE 87 -3.5 7.4 798 24 
25 5.2 -5.0 .1 111 .a 1.1 115 4.4 SE 64 -to, o 4. Q 2223 25 
26 1.6 -8.8 -3.6 102 1.5 1.8 091 4.4 ENE 61 -11.0 0. 0; 2808 26 

: 
27 .9 -9.4 -4.3 096 1.5 1.7 105 4.4 ESE 61 -10,9 0.1 2298 27 
28 1.3 -7.3 -3.3 101 2.0 2.2 137 7.6 E 57 -10.0 O.D 2413 28 
29 2.7 -3.8 -.6 110 2.0 2.3 103 9.5 ESE 43 -11.3 0. g 2513 29 
30 7.2 -t.b 2.8 117 1.3 1.7 071 6.3 ESE 45 -7.5 3.2 2053 30 
MONTH 15.3 -9.4 3.3 109 .a 1.3 103 9.5 ESE 66 -4.0 39.4 34492 

GU~3T VEL. AT MAX. GUST MINUS 2 INTD~Vr~LS 8,3 
GUST 1JEL. AT t1f.lX , GUST NINUS 1 INTERVAL 8.9 
GUnT VEL. AT MAX. GUST PLUS 1 INTEH\)AL !3.9 
GUST VEL. AT i'1AX. GUST PLUf:> 2 I NTE.RVALS "?.6 

mT r::: RELATIVE HUMIDITY READINGS AI~E UNRELIABLE WI .. IEN WIND SPEEDS ARE LESS TH~1N 

ONE METER PEl~ SECDND. SUCH READINGS 1-IAVE NOT BEEN INCLUDED IN THE DAILY 
OR MONTHLY MEf~N For~ RELi~TIVE Hlll'H D I TY AND DEt..J POINT. 

:B':·X .. X' GEE NOTES i~T THE E!!~Cl( OF THIS REPOHT ***•X' 

E-231 
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ATTACHMENT E.6 

WATANA ICE DETECTOR OBSERVATIONS (COUNTS) 

susi11/k6 



• susi1/n1 

Date 

December 5, 1980 
December 61 1980 
December 71 1980 
December 81 1980 
December 91 1980 
December 101 1980 

tt:l December 11, 1980 I 
I\.} December 121 1980 w 
~ December 131 1980 

December 141 1980 
December 151 1980 
December 161 1980 
December 171 1980 
December 181 1980 
December 191 1980 
December 201 1980 
December 211 1980 
December 221 1980 
December 231 1980 
December 241 1980 
December 251 1980 
December 26 1 1980 
December 271 1980 
December 281 1980 
December 29, 1980 
December 301 1980 
December 31 1 1980 

January 1 ! 1981 
nua · t2 1 "':1"' ..... 1 

TABLE E.6.1 

SUSITNA HYDROELECTRIC PROJECT 

Ice Detector - Watana Camp Site 
Comparison of Ice Detector Counts and Recorded Camp Power Interruptions 

April 20, 1981 

Ice 
Number of Cumulative Detector Counts 

Interruptions Since Reset (and Difference) Comments 

2* 2 0 Ice detector installed 1 

0* 2 
1 3 
2* 5 
1 6 
0* 6 
2* 8 
3* 11 Generator problems 
2* 13 Generator problems 
3* 16 Generator problems 
0* 16 
2 18 
1 19 
0 19 
0* 19 
2 21 
0 21 
4* 25 
1 26 
1 27 
1 28 
1 29 
1 30 
2 32 
2 34 
2* 36 41 (+5) 
0* 36 

2 38 
.,.."":o:: 

1 
-.. :-~ 

1:20 p.m. 



··~-

·, susi1/n2 

Date 

January 31 1981 
January 4, 1981 
January 5, 1981 
January 61 1981 
January 71 1981 
January 8, 1981 

:p January 9, 1981 
1'-.J January 10, 1981 ~ 

:.n January 11 1 1981 
January 12, 1981 
January 13 1 1981 
January 141 1981 
January 15 1 1981 
January 16 1 1981 
January 17 1 1981 
January 18 1 1981 
January 19, 1981 
January 20, 1981 
January 21 1 1981 
January 22 1 1981 
January 23, 1981 
January 24, 1981 
January 25 1 1981 
January 26, 1981 
January 27, 1981 
JanuJary 28, 1981 
January 29, 1981 
January 30, 1981 
January 31 1 1981 

\ • } -- } 

TABLE E.6.1 (continued) 

SUSITNA HYDROELECTRIC PROJECT 

Ice Detector - Watana Camp Site 
Comparison of Ice Detector Counts and Recorded Camp Power Interruptions 

April 20 1 1981 · 

Ice 
Number of Cumulative Detector Counts 

Interruptions Since Reset (and Difference) Comments 

2* 40 
0* 40 
1 41 
1* 42 
0 42 52 (+10) 
1 43 
0 43 
8+* 51 Generator fuel problems 
0 51 
0 51 72 (+21) 
0 51 
2 53 
0 53 74 (+21) 
0 53 
2 55 
1 56 
2 58 
2 60 
2 62 
2 64 
2 66 
2 68 
2 70 
2 72 
2 74 
2 76 
2 78 
2 80 
2 82 

1 

i• 



• susi1/n3 

Date 

February 1 , 1981 
February 2, 1981 
February 3, 1981 
February 4, 1981 
February 5, 1981 
February 6, 1981 
February 7, 1981 
February 8, 1981 
February 9, 1981 
February 101 1981 
February 11, 1981 
February 12, 1981 
February 13, 1981 
February 14, 1981 
February 15, 1981 
February 16, 1981 
February 17, 1981 
February 18, 1981 
February 19, 1981 
February 20, 1981 
February 21, 1981 

February 22, 1981 
February 23, 1981 
February 24, 1981 
February 25, 1981 
February 26, 1981 
February 27, 1981 

TABLE E.6.1 (continued) 

SUSITNA HYDROELECTRIC PROJECT 

Ice Detector - Watana Camp Site 
Comparison of Ice Detector Counts and Recorded Camp Power Interruptions 

April 20, 1981 

Ice 
Number of Cumulative Detector Counts 

Interruptions Since Reset (and Difference) Comments 

2 84 
1* 85 114 (+29) 
1 86 
1 87 115 (+28) 
1 88 
1 89 
1 90 
1 91 
1 92 
1 93 
1* 94 
1 95 
1 96 
1 97 
1 98 
1 99 
1 100 
1 101 
0* 101 
5 106 
1 107 144 (+37) Circuit breaker to ice detector 

off for unknown amount of time. 
Power turned back on and 
counter reset at 10 1

• 

0* 0 
1 1 
0 1 
1 2 
0 2 
2 4 



) 

susi1/n4 

Date 

February 28, 1981 

March 1 1 1981 
March 2, 1981 
March 3, 1981 
March 4, 1981 

t:r.:l March 5, 1981 I 
N March 6, 1981 w 
-...] 

March 7, 1981 
March 8, 1981 
March 9, 1981 
March 10, 1981 
March 11, 1981 
March 12, 1981 
March 13, 1981 
March 14, 1981 
March 15, 1981 
March 16, 1981 
March 17, 1981 
March 18, 1981 
March 19, 1981 

March 20, 1981 
March 21, 1981 
March 22, 1981 
March 23, 1981 
March 24, 1981 
March 25, 1981 
March 26, 1981 

} . ) 

TMLE E. 6 .1 (continued} 

SUSITNA HYDROELECTRIC PROJECT 

Ice Detector - Watana Camp Site 

} 

Comparison of Ice Detector Counts and Recorded Camp Power Interruptions 
April 20, 1981 · 

Ice 
Number of Cumulative Detector Counts 

Interruptions Since Reset (and Difference) Comments 

1 5 

3 8 
0* 8 
1 9 
1 10 8 (-2) 
1 11 
0 11 9 (-2) 
1 12 
0 12 
1 13 
0 13 
1 14 
0 14 
0 14 
1 15 
0 15 
2 17 14 (-3) 
2 19 15 (-4) 
2 21 Counter apparently reset to zero 
2 0 0 (O) somewhere between March 17 and • 

March 24. Assumed reset date 
of March 19. 

2 2 
2 4 
2 6 
2 8 
2 10 16 (+6) 
2 12 16 (+4) 
1 13 



t1j 
I 

N 
w 
00 

• susi1/n5 

Date 

March 271 19.81 
March 281 1981 
March 291 1981 
March 301 1981 
March 311 1981 

April 1 I 1981 
April 21 1981 
April 31 1981 
April 4, 1981 
April 51 1981 
April 6, 1981 
April 71 1981 
April 81 1981 
April 91 1981 
April 10, 1981 
April 11 , 1981 
April 121 1981 
April 13, 1981 
April 141 1981 
April 151 1981 
April 161 1981 
April 171 1981 

TABLE E. 6 .1 (continued) 

SUSITNA HYDROELECTRIC PROJECT 

Ice Detector " Watana Camp Site 
Comparison of Ice Detector Counts and Recorded Camp Power Interruptions 

April 20 1 1981 

Ice 
Number of Cumulative Detector Counts 

Interruptions Since Reset (and Difference) Comments 

2 15 17 (+2) 
2 17 
2 19 
1 20 
1 21 

1 22 22 (0) 
1 23 23 (0) 
1 24 
1 25 
1 26 
1 27 
0 27 
1 28 
0 28 
1 29 
0 29 
1 30 
2 32 
1 33 
0 33 
1 34 

34 (0) 

* Estimated 1 since number of power shutoffs at camp either not logged in camp 
register or unable to determine number from camp notes. 
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ATTACHMENT E. 7 

.-
SNOW SURVEY OBSERVATIONS BY SITE 

susi11/k7 



TABLE E.7.1 

SUSITNA HYDROELECTRIC PROJECT 
SNOW SURVEY MARKERS INSTALLED BY R&M CONSULTANTS 

1982 Sites 

Butte Creek 

Butte Cr. 

West Fork Glacier 

Cirque 
Ice Cave 
West Fork Glacier 

Susitna Glacier 

Mt. Hayes 
Caribou 
Malemute 

East Fork Glacier 

Jatu Pass 
Pyramid 
East Fork @ 2850 
East Fork @ 3500 (new site for 1982) 
East Fork @ 5200 (new site for 1982) 

Clearwater Mountains 

susi13/l 

Valdez Creek (new site for 1982) 
Boulder Creek (new site for 1982) 

E-240 

1981 Sites Abandoned 
for 1982 

Moose 
Red Fox 

Crevasse 
Mt. Deborah 
Aurora Peak 



-
TABLE E.7.2 

!'''"' SUMMARY OF SNOW SURVEY DATA COLLECTED BY R&M 

Water 

!"'""" 
Snow Content 

Depth on on April 1, 
April 1, 1981 1981 

Station Elevation !inches) ~inches) Comments 
!""'" 

Butte Creek Drainage 

. """"' Red Fox 2750 8(a)1 1. 4(e)2 Poor location. Station 
abandoned for 1982. 

Moose 2750 23(a) 4.1(e) Poor location. Station 
abandoned for 1982. 

Butte Cr. 3000 14(a) 2.8(e) 

West Fork Glacier 
,_ 

Cirque 4700 43(a) 14.5(e) 
Ice Cave 4000 32(a) 10.0(e) 
West Fork Gl. 5050 95 33.1 Snow Course. 

Susitna Glacier 

""""" Crevasse 4100 19.5{a) 6.8(e) Poor location. Station 
abandoned for 1982. 

Mt. Hayes 4150 42 13.9 Snow course. 
A"~ Caribou 4100 23(a) 8.0(e) 

Malemute 2600 18(a) 3.8(e) 
Mt. Deborah 4000 6(a) Poor location. Station 

abandoned for 1982. - Aurora Peak 4400 0 0 Poor location. Station 
abandoned for 1982. 

- East Fork Glacier 

Jatu Pass 4500 65 21.9 Snow course. 
~OJ.. 

Pyramid 4800 42(a) 14.7(e) 
East Fork @ 2850' 2850 17(a) 3.6(e) Wind btown. 

Climate Stations 
~ 

Devil Canyon 1500 29.7 7.0 Snow course. 
Watana 2200 13 2.3 Wind blown. Snow course. 

·~ Kosina Cr. 2600 14.6 2.8 Snow course. 
Tyone R. 2500 19.6 3.7 Snow course. 
Denali 2700 5.9 1.6 Wind blown. Snow course 

,..,.,. 
l(a)' = aerial marker reading (also applies to following tables). 

2(e)' = estimated (also applies to following tables). - susi13/l 
E-241 
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·,, I 

YEAR 

81 

• 

~-~ 

I 

RED FOX ( l3 - I ) ~ TABLE E, 7. 3 SNOW .SURYEY DATA BY SlTE · 

ALASKA NO. 
ELEVATION: 2750 REG I ON: susi tna 

LAT. 63° 04' N LpNG. 147° 40' w DRAINAGE: Butte creek 

Jan Feb Mar Apr 

(inches) (inches) (inches} _t inches) 
DATE SNOW tl HATER DATE SNm~ tl WATER DATE SNOW :I ~lATER DATE. SNOW I ~JATER DATE 

DEPTH CONTENT DEPTH CONTENT DEPTH CONTENT DEPTH CONTENT 
1/7 8" /.I 2/2 5" "' 0.\! J/b J.,j 2.3 J. '·I "' e e "' e 

1-/1 e.,. 7"/.30 e 

' 

' 

~ 
.. , . 

.,. 

. . 

<!" ulf$10! Q.)(pas:eJ A8!7 ,v,)dA' ~ 0 
. 

* -
fo wir- d POGJ!?' ,_ o c .4 77ol'/ ' 

'•. . ' 
·' .. : .. 

,. ' . 
\· • --y ' \ 

; \ 1 ' 

' 
.. 

1 
'• . ' I I 

, . 
I .. .. ·.; ' . '' . . 

·' . . . .. 
.. ', .. ' 

' 

May I 
(inches) Depth 

SNO\~ I WATER ~orrec. 

DEPTH CONTENT ~nches 
0 

(; ., I, 7 ._, 

I 

., 
i 

' 



rn 
I 

N 
.p. 
w 

·,, 

} 

YEAR 

1981 

L 

J l l l 

MOOSE(B.,-2) 

ELEVATION: 2750 

LAT. 63° 04' N 

Jan 
(inchesT 

DATE SNOW ,I '\1ATER DATE 
DEPTH CONTENT 

1-7 15" 0- z.oe 2/2 

A ~:, ..... Du ... ~1. ~ d.o. h. 
. 

; 

• .. 
" t .. '' .. 

' ' ,. ~ .. . 1.' 

.. , :::: .. ; 
. 'o''' . •. • ~ '. - • ! 

- 1 . l l l 

TABLE E.7.3 (continued·) 

ALASKA NO. . .. 
~ONG. 147° 41' w 

Feb Mar 

(inches) -(inchesT 
SNOW' ,I WATER DATE SNOWII WATER 
DEPTH CONTENT DEPTH CONTENT 

j{q ()._ Z.?e 3/6 24" 0... .:f_/e 

J 

' 
c ' 

' . 

. 

-Fr.o,....,· ·rt. . .~. l'uc:.c.J, ~ ..... IJ .... .., .. J,.j f;.~ } yeo.. 

. . 

: ' . 
I 

.. . . 
; 

; .. . ' .. 

.7 ,1'/ o 1:: "' ..;v o . .-..) g / 7 

REGION: susitna 

DRAINAGE: Butte creek 

Apr 

(inches) 
DATE. SNOW :I WATER . 

DEPTH CONTENT 

4/J 23o-. 1-/IC · 

' 

•. 

....... 

. . 

' . . . .. · .. 

,. 
' . • j ' ••• . . 

~- ... . . . -~ . .. . . . . , 

May ... -:: 

DATE 

$1/.Zo 

(inches} 
SNOW I WATER 
DEPTH CONTENT 

7g_ 2.0e. 

I 
Depth 

correc ; 
Inches 

0 



BUTTE CREEK ( .B-3) 

ELEVATION: 3000 

LAT. 63° 01' N. 

Jan. 

YEAR (inches[ 
DATE SNOH tl HATER DATE 

DEPTH CONTENT 
1981 1-7 15 0- z_oe 2-2 

1'122 

~ 

. 

.. . ' 

' 

•. 

0 

' .. ~ 
., 

·.~ 

.• ' 
· .. ... 

I . , .. I ·-:-.:·_.~,: .. :::_ . - ' 

TABLE E.7.3 (continued) 

ALASKA NO. 

LPNG. 147° 54 1 w 

Feb. March 

{inchesl _Cinches) 
sNm~ 

1
1 WATER DATE SNOWII WATER 

DEPTH CONTENT DEPTH CONTENT 
II()... z.oe 3-6 15 0.... z.se 

' 

' . 
.. 

. . 

' 

' 
.. 

., . ; 
' 

; I ! . '.;. 
·,·.I ' 

.:Z'NDl:'X No. oBI(, 

REGION: susitna 

DRAINAGE~utte creek 

April May 

_{_inches) (inches) 
DATE. SNO~I II WATER DATE SNOH I WATER 

DEPTH CONTENT DEPTH CONTENT 
4/t 14/"o_ Z.8~ $- ?'fto 8J._ z.. oe 

.. 

., .. 
.. 

' l l 

" ' I . ;:--· .&·,· __ ... . -~ ~ ~- . . . 

I Depth 
Correc 
Inches 

0 



1'1'1 
I 

N 
+>o 
(Jl 

.. . . .. , 

l f }' l 

CIRQUE ( w -1) 

ELEVATION: 4700' 

LAT. 63° 28' N 

Jan 
YEAR {inches) 

DATE SNOW ll \1ATER 
DEPTH CONTENT 

1981 1-7 32"?.... 10.2e 

. 

' 

.. 
; 

' ... f .. .. 
•' .. I' ~ 

" ,. 
' . "''• .. • !•; i . . ,:(•'' .. . , 

) 

DATE 

2/2 

; . .. 

.... ,' : • ~: . • .! : 

t l ~ 
-

) l l 

TABLE.E.7.3 (continued) . · 
ALASKA NO. . -. 

LONG. 147° 27' w 

Feb Mar 
(inches) (inches) 

SNOW II WATER DATE SNOW II ~JATER 
DEPTH CONTENT DEPTH CONTENT 

32'~ /0.501.. 3/6 39 11
o.. •Z..Se 

' 
\ 

... 
' . 

. 

' 

I 

• .. 
i 

; I .. .. 
/'' ... 

J } J l } 
_, 
i 

.ZNocx NO. c:;) 8d .2 

REGION: St-~s."{~'~~ 

DRAINAGE: West fork Susitna R. 

Apr. May I 
(inches) (inches) f.-

DATE. SNOW II ~JATER . DATE SNOW II WATER 
DEPTH CONTENT DEPTH CONTENT 

+/:L 43(;>.. /4.s-e v/..?o 39 ".S:. Oe 

,. 

•, 

'. 

-, 
·' · .. : . . 

.. 
·,:;· .. : ' .. ,•., . . • ... ... i ..... .· .. . . 

Depth 
orrec. 
rncaef 



rrt 
I 

N 
.p. 
m 

. ,· 

YEAR 

1981 

• 

' 

ICE CAVE ( W - 2..) .TABLE E. 7.3 (contin~ed)'_ 

ALASKA NO. 
'ELEVATION: 4000 

LAT. 630 30' N LONG. 147° 125' w 

Jan Feb Mar 

{inches) (inches) (inches) 
DATE SNOW

1
1 HATER DATE SNOW II WATER DATE SNOH II WATER 

DEPTH CONTENT DEPTH CONTENT DEPTH CONTENT 

1/7 16.5- 5.3 ~ 
;\.'0 >- :.1.'.'1/ ~ '/ 3/6 32. 5"o.. i3.S.e 

' .. 
' . 

.c ... , . 
.. 

. 
. . 

-

. ' 

Me><..-\<.<r I()~+ b-...-\ fe". """\..'II .. ! an S&. n-o~ Cr.. 'lht~ L, ,_;f- ~I ij J.t_I.J t')'l 

' .. 

·.' . . . 
•' ' . 

; \ . 
1' 

.. 
~ ' 

. 
,· ; , . . -•. '. '· 

'' • ,:i ·, ' :_ .. . . ' . .. ... . ' .... '• 

REGION: s,_,.s, {..,c.. 

DRAINAGE: West Fork Susitna R. 

Apr. May I 
(inches} (inches) Depth 

DATE. SNOW ,I ~lATER . DATE SNOW ,I \·lATER Correc 
DEPTH CONTENT DEPTH CONTENT Inche~ 

~/z 32 = /D.oe t;jso 3;is;.,_ 9. :J"e +1.5 

. . 

ll•< -.S \. 0:: H n ~ <q I"' c. +,'all"\. 

.• .. : 

'' 

< l 
'' ' 

I l .. ' . . . . . . . ' 



·_,· 

l 

YEAR 

1981 

l l } ·- l 
WEST FORK GLACIER (w -3) 

ELEVATION: 5050 

LATG3° 33' N 

DATE 

1/7 

.T;,n 

(inches) 
SNOW tl \~ATER 
DEPTH CONTENT 

53" 

•' 

17" 

. . 
;, I 

. • • ~ ' . ~ . -~ • J • 1 ..• 

DATE 

'2/3 

: . 

1 ) 'l } ) 

TABLE E. 7. 3 (continued) 
ALASKA NO. 

LONG. 147° 10 1 w 

Feb Mar 
(inches) (inches) 

SNOW ll WATER DATE SNOW II HATER 
DEPTH CONTENT DEPTH CONTENT 

'j3.7 31. '{ 3/6 94" 30.4 

. '. . 
. ; 

.. 
'~ ·,.--. 

.•... · ·;!• 

.-···.. •;: 
;• :. . ... . ' ~ .. . ·' . . ' 

; 

;;•;:_.'_<.•' '· ~··. I ., . ' ·_: ··: . J, j • ; 

l } ) ] l l l 
. Z"AI .() ~;- _,.~ .-vo . o Bo·t 

REGION: S ._. .n'/:n e.. 

DRAINAGE: West Fork Susitna R. 

AIr May I 
(inches) (inches) Depth 

DATE. SNOW II ~JATER DATE SNOW I WATER Carre· 
DEPTH CONTENT DEPTH CONTENT Inc he 

4/z 95 :,3 .I. '-! /Jo p2.1 33." -1 

·-·; 

..'.:. • ,.•, .. I 

' ' . . . . '. l-· . . . -~ ' .'· ':. :· · .. . ·:.·: .; ~:_·:::. ~. ·. •<" .: ~::_. -· 



YEAR 

1981 

' 

• 

',· 

\. J 

J I 

CREVASSE ( :s -I ) 

ELEVATION: 41oo. 

LAT. 63° 32' N 

Jan 
(inches) 

DATE SNOW~~ HATER DATE 
DEPTH CONTENT 

1/7 15 q 4.2e 2/3 

. 

TABLE E.7.3 (continued) 

ALASKA NO. 

LONG. 147° 27' w 

Feb. March 

(inches) (inches} 
SNOW~~ WATER DATE SNOW II WATER 
DEPTH CONTENT DEPTH CONTENT 
~2.~ 5. {, e 3/6 33 11 .. ;g_g e 

\ 

' 

' 

' . 

/JB&NDof'IED - Poe .e LoCRT70;'/ -0/81 

• 
., . .. 

.. ,,; ' ; 

: .. · ·. . ' .,. ;• :: ,; r .. 
I'•. ':.,. 

.. . ' 

'· " ! ... 
~ . . .: . . •' . , 

''' '. . ' 
' 

... , 
I I .. 

REGION: Susitna Glacier 

DRAINAGE: susitna River 

April May 

(inches) (inches) 
DATE- SNOW ~-~ ~lATER · DATE SNOH :I ~lATER 

DEPTH CONTENT DEPTH CONTENT 

4/z. 1'1.5'4. (., !> e y/Jo IS" c._ S. '1 e 

' 

.. -~·· 
.-

.. ' 

·' 

" \ 

l '. i r~ ... ' . :'~ : 
·: ·.• ~ . .. .. 

:·· '· ... ·' ; 

I 
Depth 
orrec 
nches 

0 



[Tl 
I 

N 
~ 
1.0 

' • .. •. .. •,, 
. . . :· ';;'.·,' 

~-:. '•' 

l 

YEAR 

1981 

• 

. ,. i 

1 
~ .. l ) l ) l l 

.. 

• 
.. ) 

l 

MT. HAYES (s-z) TABLE E.7.3 (continued) 
ALASKA NO. 

ELEVATION: 4150' 

LAT. 630 31 1 LONG. 1460 54' 

Jan Feb~ Mar. 

{inches) (inches} [inches} 
DATE SNOW ll WATER DATE SNm~ ,, ~lATER DATE SNOW J WATER 

DEPTH CONTENT DEPTH CONTENT DEPTH CONTENT 

1/7 23.5 6.6 2./3 ~").9 ·'0. l. 3/6 46.5" 12.4. 

' 

,. . 

' 

. 
. 

. ' 

: 
I 

I 

' ' 

. ' • ,. .. . ' ' 
' i 

•. 
. . ;·- -~ .. ,. '' '. ... :· ' l, :·;: :'·. • •• , :-•• t >. :~-:. ;·. ~ '! 

. I .. . .. .. . •' 
. ~ . ' . ' ... 

·" . . . . . -,·.··:. .. .. 
' •'. 

J l J ) l 
.z: ,A/ 6 c: \;' No. oBr)("' 

REGION: Susitna Glacier 

DRAINAGE: Susitna River 

Apr. May I 
{inchesl (inches} 

DATE. SNOW I ~JATER DATE sNmJ 1 WATER 
DEPTH CONTENT DEPTH CONTENT "" 

4/z 42. /3.1 tt/Jo 3o.S"' !::l·O 

.. 

., . 
. ' , . 

. ' 

.. . : . ' ' '·j. . ·; ':' 
' 

i .... . ~ : '· 
~. : . ' .. 

1 

,, 

Deptl 
orrec 
nches 
+2.5 



rn 
I 

N 
(J1 

0 

• , ,. • I-:, 

YEAR 

1981 

· .. 
l,. 

~ARIBOU ( s - 3
) ·. 

ELEVATION: 4100' 

LAT. 63o 25' N 

DATE 

1/7 

.. . 

. ': .· 

Jan 
(inches) 

SNOH I WATER 
DEPTH! CONTENT 

15 .. 4. 0 e 

DATE 

't'' 

TABLE E.7.3 (conti·nued) 
ALASKA NO. 

LONG. 147° 05' w 

Feb' 
(inches) 

SNOH I WATER 
DEPTHICONTENT 

·.·.' 

DATE 

3/6 

1 1 

Mar 
(inches) 

SNOW I WATER 
DEPTH! CONTENT 

"2l"a.. t.se 

'. :.,. .. ; 

REGION: Susitna Glacier 

DRAINAGE: susitna R. 

Apr. 

(inches) 
DATE. SNOW I WATER · 

DEPTH! CONTENT 

... 

~' I 

May j 
(inches) 

DATE SNO\~ I WATER bepth 
DEPTH CONTENT ~orrec 

nches 
0 



, 
I 

N 
c.n ..... 

. ,· 
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E.8 - Glacial Observations 

All results of the 1981 Upper Susitna Glacier Study have been 
compiled and presented in a report prepared by Dr. William 
Harrison of the Geophysical Institute of the University of Alaska 
(Harrison, 1981 ). This report should be referred to for a 
complete discussion of field procedures and analytical results of 
glacier mass balance, glacier hydrology, volume changes, glacjer 
sediment yield and glacier dynamics. 
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TABLE E.9.1 

SNOW CREEP OBSERVATIONS 

Date 

Maximum 
Dynamometer 

Reading (lbs.) 

DEVIL CANYON SITE 

2·25-81 

3-5·81 

3-31-81 

10-2-81 

11-3-81 

12-3-81 

515 

605 

400 

480 

Snow Depth 
(feet) 

1.5 

2.5 

0.0 

1.0 

2.5 

TSUSENA BUTTE SITE (WATANA} 

2-26-81 

4-2-81 

10-2-81 

11-3-81 

12·2-81 

500 

480 

520 

susi13/l 

2.5 

0.0 

0.5 

0.5 

2.0 

E-265:··· 

Comments 

lnstalfation date. Oyno reading 
400 lbs. 

Last reading of season. 

First visit of season Dyno reads 
340 lbs. 

Dry snow, no ice layers or depth 
hoar. 

Installation date. Oyno reading 
440 tbs. 

No snow around cylinder. Last 
reading of season. 

First visit of season. Dyno reads 
400 lbs. 

Hard wind packed snow. 

Dry snow. 8 inches of depth 
hoar. Ice crusts at 8 inches 
and at surface. 
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E.10 - River Ice Observations 

River ice observations were made during 1980 . and 1981 for the 
purpose of monitoring freezeup 1 winter 1 and breakup ice 
conditions. A large amount of data was collected on these 
processes and is contained in the report 11 1ce Observations 11 by 
R&M Consultants (R&M 1 1981c). All of the data collected, 
including field notes and photos, are located at the offices of R&M 
Consultants. 

The collection of freezeup observations is continuing into the 
winter of 1981-82. 
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TABLE E.11.1 

EVAPORATION DATA COLLECTED AT WATANA CAMP, 1981 
.·~ 

May June July August September 

1 .04 * .14 
2 .22 * * 3 . 16 * .02 
4 .10 .22 .17 * 5 .12 .20 .26 * 6 * * .24 * 7 Station Installed .10 .10 .11 * 8 .02 .23 .20 * * 9 .32 * .08 * * 10 .60 .08 .00 * .42 

11 .09 .23 .34 * * 12 .14 .12 .02 * * 13 .31 .22 .05 * * 14 .13 .29 .03 * * 15 .09 .22 .02 * * 16 .27 .so * * .,28 
17 .17 .20 * * .13 
18 .17 .27 * * .14 
19 .09 .18 * * * - 20 .07 .29 * :tc .02 
21 .11 .17 * * .01 
22 .12 * .30 * Pan Frozen 
23 .12 .15 .00 .00 II 

24 .18 .16 .06 .11 II 

25 .14 .23 .19 .09 II 

26 .22 .28 * .20 II 

27 .19 * .22 .19 II 

28 .04 .25 .17 .00 II 

29 .00 * * II 

30 .27 * * II 

31 .38 .00 .46 II 

~~ Total Evaporation 4.24 5.15a 2.442 1.83 1.16 

Mean Daily .18 .17 .08 .06 .06 

- Evaporation (for 24 days) (for 21 days) 

All values are for 24-hour period ending at 0700 on date shown. 
~ 

* No pan observation on this date(s). Amount included in following 
F measurement, time distribution unknown. 

a Adjusted monthly value of evaporation. Total evaporation amount is 
~ 

divided by number of recorded days, multiplied by number of days in the 
month. 

Missing data for this date. 
"'"" 
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l 

ATTACHMENT F 

l 

SUMMARIES OF HISTORICAL DATA COLLECTED BY OTHER AGENCIES 

Contained herein are data summaries and some of the actual monthly values for several hydrologic parameters measured in 
the Susitna basin. These are summarized below. 

General Parameter 

F . 1 - Streamflow 

F .2 - Water Quality 

F. 3 - Sediment Discharge 

Agency1 

(1) USGS 
(2) USGS 
(3) USGS 
(4) USGS 
(5) USGS 
(6) USGS 
(7) USGS 
(8) USGS 
(9) USGS 
(10) USGS 
(11) USGS 

(1) USGS 
(2) USGS 
(3) USGS 

(4) USGS 
(5) USGS 

(1) USGS 
(2) USGS 
(3) USGS 
(4) USGS 

(5) USGS 
(6) USGS 
(7) USGS 

Site 

Susitna River near Denali 
Susitna River near Cantwell 
Maclaren River near Paxson 
Susitna River at Gold Creek 
Chulitna River near Talkeetna 
Talkeetna River near Talkeetna 
Deception Creek near Willow 
Willow Creek near Willow 
Deshka River near Willow 
Skwentna River near Skwentna 
Susitna River at Susitna Station 

Susitna River near Denali 
Susitna River near Cantwell 
Susitna River at Gold Creek 

Susitna River at Sunshine 
Susltna River at Susitna Station 

Susitna River near Denali 
Maclaren River near Paxson 
Susitna River near Cantwell 
Susitna River at GoJd Creek 

Chulitna River near Talkeetna 
Talkeetna River near Talkeetna 
Susitna River at Susitna Station 

Period Summarized 

1957-1966, 1968-1980 
1961~1972, 1980 
1958-1980 
1949-1980 
1958-1972, 1980 
1964-1980 
1978-1980 
1978-1980 
1979-1980 
1960-1980 
1975-1980 

1957-1961, 1968, 1976 
1967-1970 
1949, 1950-53, 1954, 1955-57, 1958 

1967-68, 1975, 1977, 1980-81 
1975, 1977 
1955, 1970, 1975-1981 

1958-1966, 1968, 1974-1980 
1958-1961, 1967-1968, 1975 
1962-1972, 1980 
1952, 1953-56, 1957, 1962, 1967, 

1974-80 
1967-1972, 1980 
1966-1980 
1975-1980 
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General Parameter Agency 1 Site 

F. 4 ~ Climate (1) NOAA McKinley Park 
(2) NOAA Summit 
(3) NOAA The Gracious House 
(4) NOAA Gulkana 
(5) NOAA Talkeetna 
(6) NOAA Matanuska 
(7) NOAA Anchorage 

F.5 - Snow Surveys scs 23 sites - See Table 

F.6- Ice Thicknesses USGS2 13 sites - See Table 

F. 7 - Evaporation (1) NOAA McKinley Park 
(2) NOAA Matanuska 

1 Agency abbreviations: 

USGS- U.S. Geological Survey 
NOAA - U.S. National Oceanic and Atmospheric Administration 
SCS - U. 5. Soil Conservation Service 

Period Summarized 

1925-1980 
1941-1980 
1960-1978 (summers) 
1943-1980 
1941~1980 

1917-1980 
1943-1980 

F. 5.1 Various 

F .6.1 Various 

1967-1973, 1977-1981 (June-Aug.) 
1951-1981 (May-Sept.) 

2 Ice thickness data were collected by USGS and compiled by the U.S. Army Cold Regions Research and 
Engineering Laboratory (CRREL). Table F.6.1 was reproduced from Bilello, Michael A., 11 A Winter 
Environmental Data Survey of the Drainage Basin of the Upper Susitna River, Alaska". U.S. Army CRREL, 
Hanover, New Hampshire, Special Report 80-19, April 1980. 
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15291000 SUSITNA RIVER NEAR DENALI 
Table F .1.1 

J 

LOCATION - Lat 63°0611411
, long 147°30157 11

, in NE'!a sec. 10, T.21 5., R.1 E., Matanuska-Susitna Borough, 
on upstream right pier of bridge on Denali Highway, 0.2 mi (0.3 km) downstream from Windy Creek, 3.3 mi 
(5.3 km) upstream from Butte Creek, and 5.3 mi (8.5 km) southwest of Denali. 

BASIN CHARACTERISTICS - Drainage area, 950 mi2 (2,460 km2); main-channel slope, 56.6 ft/mi (10. 7 
m/km); stream length, 51 mi (82 km); area of lakes and ponds, 1 percent; mean elevation, 4,510 ft 
(1,370 km); glacier area, 25 percent. 

WATER-DISCHARGE RECORDS 

PERIOD OF RECORD -May 1957 to September 1966, July 1968 to present. 

GAGE - Water-stage recorder. Altitude of gage is 2,440 ft (744 m), from topographic map. Prior to 
May 27,1965, water-stage recorder at site 1.9 mi (3.1 km) downstream at different datum. May 27, 1965 to 
September 30, 1966, non recording gage near right downstream end of bridge and July 4, 1968 to 
August 28, 1974, water-stage recorder on left upstream wingwall, at present datum. 

MONTHLY AND ANNUAL MEAN DISCHARGE, IN CUBIC FEET PER SECOND 

YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP ANNUAL 

1957 12210 11170 9769 4017 
1958 1277 610 288 219 150 120 210 1163 8367 9150 6536 1879 2514 
1959 939 390 170 119 81.0 41.7 43.0 1782 8891 8333 7882 2498 2614 
1960 1577 760 575 444 321 275 265 3349 5237 9039 7910 4817 2896 
1961 1781 660 483 331 271 281 415 2959 6412 8078 7253 2695 . 2655 
1962 1290 680 440 280 240 220 280 2197 9087 10220 9454 3649 3191 
1963 1079 510 310 250 230 200 210 3253 6763 10500 10210 3949 3148 
1964 925 290 185 140 140 110 130 910 11630 7577 6552 2633 2604 
1965 1468 702 279 220 200 208 320 2464 4647 6756 5764 6955 2510 
1966 920 300 240 210 200 200 280 1629 6850 8287 6432 3200 2411 

1968 11840 9825 2192 
1969 700 304 172 145 140 145 229 1768 8146 9445 3919 2213 2290 
1970 1002 501 339 265 221 193 319 2210 5013 8454 6216 1946 2243 
1971 528 395 276 170 125 120 135 629 8099 10410 10400 3288 2903 
1972 1039 478 380 339 307 286 270 3468 6562 10450 8664 2778 2937 
1973 667 323 211 178 164 153 153 1042 5741 8346 7268 2445 2242 
1974 876 462 366 310 271 235 262 2541 5642 9547 9292 5452 2960 
1975 2135 673 381 300 200 200 200 1640 7040 12100 7295 3571 3003 
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YEAR 

1976 
1977 
1978 
1979 
1980 

Mean 

OCT 

1539 
894 

1148 
865 

2165 

1182 

susi11/a2 

NOV 

375 
467 
652 
463 
878 

518 

DEC JAN FEB 

169 112 97.2 
331 266 240 
439 348 300 
312 263 229 
533 395 330 

328 \ 253 212 

TABLE F.l.l (continued) 

MAR APR MAY JUN JUL AUG SEP ANNUAL 

90.0 123 1805 5939 8558 10080 1822 2578 
231 246 1498 8253 10010 10180 3707 3048 
246 263 2031 5250 8993 8644 3622 2683 
203 250 2791 7650 9504 9178 4512 3039 
290 280 1889 6413 11750 7167 2643 2912 

193 233 2048 7266 9501 8082 3325 2732 
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1529150 SUSJTNA RIVER NEAR CANTWELL 
Table F.1.2 

LOCATION - Lat 62°41 15711
, long 147°3214011

, Matanuska·Susitna Borough, on right bank at lower end of 
gorge, 1.1 mi (1. 8 km) downstream from small tributary, 13 mi (21 km) upstream from Jay Creek, and 65 mi 
(105 km) southeast of Cantwell. 

BASIN CHARACTERISTICS - Drainage area, 4,140 mi2 (10, 720 km2); main-channel slope, 10.0 ft/mi 
(1. 89 m/km); stream length, 107 mi (172 km); area of lakes and ponds, 2 percent; mean elevation, 3, 560 ft 
(1 ,090 m); glacier area, 7 percent. 

WATER-DISCHARGE RECORDS 

PERIOD OF RECORD - May 1961 to September 1972, July 1980 to present. 

GAGE -Water-stage recorder. Altitude of gage is 1,900 ft (580 m), from topographic map. 

MONTHLY AND ANNUAL MEAN DISCHARGE, IN CUBIC FEET PER SECOND 

., YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP ANNUAL 
I -

-...) 

1961 9688 15710 14820 16700 6725 
1962 3281 1800 1400 1300 1000 940 1200 10000 28320 20890 16000 9410 7995 
1963 4326 2200 1400 1000 850 760 720 11340 15000 22790 18190 9187 7372 
1964 3848 1300 877 644 586 429 465 2806 34630 17040 11510 5352 6615 

'• 

1965 3134 1911 921 760 680 709 1097 8818 16430 18350 13440 12910 6629 
1966 3116 1000 750 700 650 650 875 4387 18500 12220 12680 6523 5190 
1967 2322 780 720 680 640 560 513 9452 19620 16880 . 19190 10280 6843 
1968 3084 1490 1332 1232 1200 1200 1223 9268 19500 17480 10940 5410 6131 
1969 2406 1063 618 508 485 548 998 7471 12330 13510 6597 3376 4186 
1970 1638 815 543 437 426 463 887 7580 9909 13900 12320 5211 4548 
1971 2155 1530 1048 731 503 470 529 1915 21970 18130 22710 9800 6824 
1972 4058 2050 1371 1068 922 881 876 9694 20000 16690 15620 9423 6907 

1980 17370 20460 14870 8570 

Mean 3033 1449 998 824 722 692 853 7701 19176 17165 14676 7859 6295 
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15291200 MACLAREN RIVER NEAR PAXSON 
Table F.1.3 

LOCATION - Lat 63°0711011
, long 146°31'4511

, Matanuska-Susitna Borough, near left bank on downstream side 
of bridge on Denali Highway, 1. 5 mi (2. 4 km) downstream from Boulder Creek, and 34 mi (55 km) west of 
Paxson. 

BASIN CHARACTERISTICS - Drainage area, 280 mi2 (730 km2)~ main-channel slope, 133 ft/mi (25.2 m/km); 
stream length, 23 mi (37 km); area of lakes and ponds, 1 percent; mean elevation, 4,520 ft (1,380 m); glacier 
area, 19 percent. 

WATER-DISCHARGE RECORDS 

PERIOD OF RECORD - June 1958 to present. 

GAGE - Water-stage recorder. Datum of gage is 2,865.84 ft (873.508 m) above mean sea level (Alaska 
Department of Public Works bench mark). Prior to September 20, 1961, at site 1,200 ft ( 400 m) downstream 
at same datum. September 20, 1961 to June 7, 1964, at present site and datum; June 8, 1964 to 
August 22, 1968, non recording gage at present site and datum. 

MONTHLY AND ANNUAL MEAN DISCHARGE, IN CUBIC FEET PER SECOND 

YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP ANNUAL 

1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 

378 
549 
687 
381 
383 
416 
379 
522 
369 
417 
265 
249 
301 
375 
550 
307 
385 
553 

115 
250 
195 
210 
210 
140 
147 
180 
95.0 

130 
121 
117 
192 
156 
243 
123 
232 
235 

123 
190 
149 
170 
130 

98.0 
49.3 
55.0 
70.0 

100 
68.5 
73.2 

131 
123 
136 
82.6 

140 
139 

129 
150 
110 
120 
100 
85.0 
44.0 
45.0 
65.0 
97.4 
58.2 
59.4 
83.4 

115 
87,4 
68.5 

115 
106 

95.4 
110 
93.9 

100 
91.0 
88.0 
42.0 
45.0 
60.0 
95.0 
55.0 
50.4 
60.4 

107 
65.2 
61.8 

110 
94.1 

62.5 
94.3 
96.0 
92.0 
80.0 
71.0 
41.0 
43.0 
55.0 
95.0 
57.6 
52.7 
55.0 
97.4 
53.4 
56.6 

100 
90.0 

77.5 
91.5 

145 
120 
83.0 
72.0 
62.0 
50.0 
53.3 
95.0 
95.3 
69.2 
66.0 
98.5 
51.2 
56.7 

103 
105 

587 
1742 
1237 

632 
2131 

386 
984 
265 

1023 
208 
849 
746 
365 

1218 
576 
649 
768 
781 

3532 
2879 
2124 
2678 
2916 
3110 
4297 
2268 
2990 
3634 
3245 
2613 
1751 
3414 
3069 
2906 
2069 
3178 
2870 

3525 
2680 
3359 
3369 
3265 
4649 
2764 
3223 
2505 
3255 
3427 
2692 
2441 
3528 
3255 
2856 
2634 
3649 
2810 

2699 
2083 
3048 
3299 
2927 
3136 
2224 
2409 
2095 
3605 
2129 

974 
2367 
3659 
2676 
2271 
2439 
1982 
2604 

784 
856 

2439 
1168 
1127 
1213 

871 
2098 

954 
1416 
680 
470 
773 

1165 
1366 
821 

1543 
1574 

600 

843 
1184 
1111 
1011 
1287 
960 
985 
816 

1149 
896 
697 
735 

1092 
1059 

890 
846 

1033 
920 
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. 1.0 

YEAR 

1977 
1978 
1979 
1980 

Mean 

susi11/a5 

OCT NOV -
302 168 
512 265 
307 192 
734 370 

424 186 

} 

DEC JAN FEB 

119 97.3 92.0 
186 162 140 
142 122 110 
246 160 106 

124 99 85.1 

l 

TABLE F.l.3 (continued) 

MAR APR MAY JUN 

90.0 92.9 366 3942 
121 134 709 2317 
100 111 634 2430 
81.8 80.5 901 2516 

76.6 86.9 807 2902 

JUL AUG 

3834 3394 
3196 2356 
3056 2223 
3534 2471 

3196 2568 

SEP 

1297 
924 

1137 
917 

1139 

-·'!! 
f 

.. I 

ANNUAL 

1156 
925 
886 

1015 

977 
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1529200 SUSITNA RIVER AT GOLD CREEK 
TableF.1.4 

LOCATION- Lat 62°46'0411
, long 149°41'2811

, in NW~ sec. 20, T.31 N., R.2 W., Matanuska-Susitna Borough, 
near left bank under Alaska Railroad bridge, 0.1 mi (0.2 km) downstream from Gold creek, 0. 9 mi (1.4 km) 
north of Gold Creek railroad station, and 2.0 mi (3.2 km) downstream from Indian River. 

BASIN CHARACTERISTICS - Drainage area, 6,160 mi2 (15,950 km2); main-channel slope, 10.2 ft/mi 
(1.93 m/km); stream length, 189 mi (304 km); area of lakes and ponds, 1 percent; mean elevation, 3,420 ft 
(1,040 m); glacier area, 5 percent. 

PERIOD OF RECORD - August 1949 to present. 

GAGE - Water stage recorder. Datum of gage is 676.50 ft (206.197 m) above mean sea level. Prior to June 
6, 1957, nonrecording gage at same site and datum. June 7, 1957 to June 2, 1964, water-stage recorder at 
site 0.3 mi (0.5 km) upstream at same datum. 

MONTHLY AND ANNUAL MEAN DISCHARGE, IN CUBIC FEET PER SECOND 

YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP ANNUAL ., -
I 

I--' 1949 24250 15650 0 

1950 6335 2583 1439 1027 788 726 870 11510 19600 22600 19880 8301 8032 
1951 3848 1300 1100 960 820 740 1617 14090 20790 22570 19670 21240 9106 
1952 5571 2744 1900 1600 1000 880 920 5419 32370 26390 20920 14480 9529 
1953 8202 3497 1700 1100 820 820 1615 19270 27320 20200 20610 15270 10090 
1954 5604 2100 1500 1300 1000 780 1235 17280 25250 20360 26100 12920 9681 
1955 5370 2760 2045 1794 1400 1100 1200 9319 29860 27560 25750 14290 10260 
1956 4951 1900 1300 980 970 940 950 17660 33340 31090 24530 18330 11450 
1957 5806 3050 2142 1700 1500 1200 1200 13750 30160 23310 20540 19800 10380 
1958 8212 3954 3264 1965 1307 1148 1533 12900 25700 22880 22540 7550 9476 
1959 4811 2150 1513 1448 1307 980 1250 15990 23320 25000 31180 16920 10560 
1960 6558 2850 2200 1845 1452 1197 1300 15780 15530 22980 23590 20510 9690 
1961 7794 3000 2694 2452 1754 1810 2650 17360 29450 24570 22100 13370 10810 
1962 5916 2700 2100 1900 1500 1400 1700 12590 43270 25850 23550 15890 11570 
1963 6723 2800 2000 1600 1500 1000 830 19030 26000 34400 23670 12320 11070 
1964 6449 2250 1494 1048 966 713 745 4307 50580 23950 16440 9571 9774 
1965 6291 2799 1211 960 860 900 1360 12990 25720 27840 21120 19350 10170 
1966 7205 2098 1631 1400 1300 1300 1775 9645 32950 19860 21830 11750 9432 



) 

YEAR 

1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 

-n Mean 
I ...... 

...... 

.,. 
1 

susi11/a7 

OCT NOV 

4163 1600 
4900 2353 
3822 1630 
3124 1215 
5288 3407 
5847 3093 
4826 2253 
3733 1523 
3739 1700 
7739 1993 
3874 2650 
7571 3525 
4907 2535 
7311 4192 

5693 2523 

l 

DEC JAN FEB 

1500 1500 1400 
2055 1981 1900 
882 724 723 
866 824 768 

2290 1442 1036 
2510 2239 2028 
1465 1200 1200 
1034 874 777 
1603 1516 1471 
1081 974 950 
2403 1829 1618 
2589 2029 1668 
1681 1397 1286 
2416 1748 1466 

1794 2062 1243 

TABLE F.1.4 (continued) 

MAR APR MAY JUN JUL AUG SEP ANNUAL 

1200 1167 15480 29510 26800 32620 16870 11220 
1900 1910 16180 31550 26420 17170 8816 9789 
816 1510 11050 15500 16100 8879 5093 5597 
776 1080 11380 18630 22660 19980 9121 7591 
950 1082 3745 32930 23950 31910 14440 10250 

1823 1710 21890 34430 22770 19290 12400 10860 
1000 1027 8235 27800 18250 20290 9074 8087 

724 992 16180 17870 18800 16220 12250 7630 
1400 1593 15350 32310 27720 18090 16310 10280 

900 1373 12620 24380 18940 19800 6881 8169 
1500 1680 12680 37970 22870 19240 12640 10110 
1605 1702 11950 19050 21020 16390 8607 8194 
1200 1450 13870 24690 28880 20460 10770 10720 
1400 1670 12060 29080 32660 20960 13280 

1123 1377 13277 27970 24133 21547 13249 9647 
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15292400 CHULITNA RIVER NEAR TALKEETNA 
Table F.1.5 

LOCATION - Lat 62°33131 11
, lo'ilg 150°1410211

, in SE\ sec. 32, T.29 N., R.5 W., Matanuska-Susitna Borough, 
on right bank 0. 5 mi (0.8 km) downstream from Anchorage-Fairbanks Highway crossing, 4.5 mi (7.2 km) 
downstream from Troublesome Creek, 16 mi (26 km) northwest of Talkeetna, and 18 mi (29 km) upstream from 
mouth. 

BASIN CHARACTERISTICS - Drainage area, 2,570 mi2 (6,660 km2); main-channel slope, 23 ft/mi (4.4 m/km); 
stream length, 87 mi (140 km); area of lakes and ponds, 1 percent; mean elevation, 3,760 ft (1,150 m); 
glacier area, 27 percent. 

WATER-DISCHARGE RECORDS 

PERIOD OF RECORD- February 1958 to September 1972, May 1980 to present. 

GAGE - Water-stage recorder. Altitude of gage is 520 ft (158 m), from topographic map. Prior to 
July 29, 1964, at site 4 mi (6 km) downstream at different datum. 

"Tl 
I MONTHLY AND ANNUAL MEAN DISCHARGE, IN CUBIC FEET PER SECOND I-' 

N 

YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP ANNUAL 

1958 1044 948 1220 10460 23170 25010 20760 8000 
1959 4197 1883 1262 1097 1049 738 890 7413 23660 25650 22100 9957 8376 
1960 4723 2283 1700 1448 1103 933 1000 13890 17390 23650 19320 12420 8363 
1961 5135 1950 1745 1452 1100 1079 1600 10100 20490 27420 24580 16030 9451 
1962 5777 2400 1500 1300 1000 930 1170 7743 20620 27220 21980 13490 8818 
1963 3506 1500 1552 1600 1300 846 700 11060 17750 28950 18390 11330 8268 
1964 8062 2300 1000 1007 820 770 1133 2355 40330 24430 20250 9235 9312 
1965 5642 2900 2100 1600 1400 1300 1400 7452 20070 23230 22550 22260 9365 
1966 6071 1620 1350 1200 1100 1100 1300 3971 21740 23750 27720 12200 8648 
1967 4682 1680 1500 1458 1257 1045 972 12400 25520 35570 33670 12510 11110 
1968 3483 1660 1397 1235 1200 1148 1347 10940 29000 30140 20710 7375 9172 
1969 2898 1480 1139 974 900 824 1333 6001 18560 20820 11300 6704 6110 
1970 4578 1887 1316 1200 1154 1100 1437 9643 19670 26100 24660 11330 8736 
1971 3826 2210 1403 1113 950 934 982 4468 22180 27280 23810 11080 8406 
1972 ' 5439 2157 1432 1174 1041 939 893 9765 17900 25770 20970 12120 8340 

1980 9142 22490 34950 20780 8240 

Mean 4859 1994 1457 1276 1095 976 1158 8550 225~? 26869 22102 1225,5 8743 
~\ 

~I " ', ' l 
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15292700 TALKEETNA RIVER NEAR TALKEETNA 
Table F.1.6 

LOCATION • Lat 62°20'4911
, long 150°01'01 11

, in NEl;j sec. 16, T.26 N., R. 4 W., Matanuska-Susitna Borough on 
left bank 1. 7 mi (2. 7 km) downstream from Chunilna Creek, 3.5 mi (5.6 km) northeast of Talkeetna, and 
about 5 mi (8 km) upstream from mouth. 

BASIN CHARACTERISTICS - Drainage area, 2,006 mi2 (5,196 km2); main-channel slope, 35 ft/mi (6.6 m/km); 
stream length, 90.3 mi (145.3 km); area of lakes and ponds, 0 percent; mean elevation, 3,630 ft (1,106 m); 
glacier area, 7 percent. 

WATER-DISCHARGE RECORDS 

PERIOD OF RECORD · June 1964 to present. 

GAGE - Water-stage recorder. Altitude of gage is 400 ft (120 m), from topographic map. 

MONTHLY AND ANNUAL MEAN DISCHARGE, IN CUBIC FEET PER SECOND 

YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP ANNUAL ____,.. 

1964 17080 9820 8396 3815 
1965 3115 1568 1100 720 620 540 580 3474 11090 12180 11150 10610 4749 
1966 4438 1460 876 711 526 395 422 2410 12970 10100 10730 5370 4221 
1967 2388 897 750 637 546 471 427 4112 9286 12600 14160 6971 4470 
1968 2029 1253 987 851 777 743 983 8840 14100 11230 7546 4120 4468 
1969 1637 827 556 459 401 380 519 3869 5207 7080 3787 2070 2249 
1970. 1450 765 587 504 458 440 545 3950 7979 10320 8752 5993 3500 
1971 2817 1647 1103 679 459 402 503 2145 19040 11760 16770 5990 5299 
1972 2632 1310 845 727 628 481 519 3516 12700 12030 9576 8709 4479 
1973 3630 1373 889 748 654 574 577 3860 12210 7676 9927 3861 3851 
1974 1807 960 745 645 559 482 535 5678 8030 7755 7704 4763 3325 
1975 1967 1002 774 694 586 508 522 4084 13180 12070 8487 7960 4336 
1976 2884 773 558 524 480 470 613 3439 10580 9026 8088 3205 3398 
1977 1857 1105 1069 700 549 506 548 4244 18280 9344 8005 5963 4355 
1978 3268 1121 860 746 576 485 534. 2950 7429 10790 7001 3567 3301 
1979 1660 1138 932 762 652 577 710 7790 12010 14440 8274 4039 4446 
1980 3379 1718 868 808 741 700 1038 4823 11380 13900 7224 5402 4345 

Mean 2560 1182 844 683 576 509 598 4234 11918 10716 9152 5436 4049 
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SOUTH-CENTRAL ALASKA 
15294005 WILLOW CREEK NEAR WILLOW 

Table F .1. 7 

LOCATION - Lat 61°46'49 11
, long 149°52'4411

, in NE\SE% sec. 31, T.20 N. 1 R.3 W., Matanuska-Susitna 
Borough, Hydrologic Unit 19050002, on left bank 0. 7 mi (1.1 km) downstream from unnamed tributary 1 5. 7 mi 
(9.2 km) northeast of Willow, and 6. 9 mi (11. 1 km) upstream from Deception Creek. 

DRAINAGE AREA - 166 mi2 (430 km2) 

WATER-DISCHARGE RECORDS 

PERIOD OF RECORD - June 1978 to current year. 

GAGE - Water-stage recorder. Altitude of gage is 350 ft. (107 m), from topograhic map. 

MONTHLY AND ANNUAL MEAN DISCHARGE, IN CUBIC FEET PER SECOND 

YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP ANNUAL 

1978 647 607 307 259 
1979 232 90.9 110 83.4 74.3 75.0 99.5 1055 1430 1154 398 368 433 
1980 402 364 152 112 85.4 73.2 102 473 1411 1287 955 700 511 

Mean 317 227 131 97.7 79.9 74.1 101 764 1163 1016 553 442 472 
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15294010 DECEPTION CREEK NEAR WILLOW 
Table F.1.8 

'} 

LOCATION - Lat 61°44152 11
, long 149°55159 11

, in NE\ SE\ sec. 11, T.19 N., R.4 W., Matanuska-Susitna 
Borough, Hydrologic Unit 19050002, on right bank, 0.5 mi (0.8 km) downstream from unnamed tributary, 
3.4 mi (5.5 km) east of Willow, and 5.0 mi (8.0 km) upstream from mouth. 

DRAINAGE AREA - 48.0 mi2 (124.3 km2). 

GAGE- Water-stage recorder. Altitude of gage is 250ft (76 m), from topographic map. 

MONTHLY AND ANNUAL MEAN DISCHARGE, IN CUBIC FEET PER SECOND 

YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP --
1978 88.5 78.4 26.2 31.7 
1979 57.4 21.8 25.5 17.5 16.2 25.2 76.8 313 91.1 124 39.7 55.0 
1980 79.2 149 46.0 33.1 23.5 22.2 73.4 141 165 110 102 113 

Mean 68.3 85.4 35.75 25.3 19.9 23.7 75.1 227 115 104 56.0 66.6 

ANNUAL 

72.5 
88.0 

80.3 
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1529410 DESHKA RIVER NEAR WILLOW 
Table F .1. 9 

LOCATION - Lat 61°46'05", long 150°20'13", in SW\ NE'la sec. 3, T.19 N., R.6 W., Matanuska-Susitna 
Borough, Hydrologic Unit 19050002, on left bank 0. 2 mi (0. 3 km) upstream from unnamed tributary, 1.1 mi 
(1. 8 km) downstream from unnamed tributary, 7. 9 mi (12. 7 km) upstream from mouth, and 10 mi (16 km) west 
ofWillow, Alaska. 

DRAINAGE AREA- 592 mi2 (1,530 km2) 

PERIOD OF RECORD - October 1978 to present. 

GAGE - Water-stage recorder. Altitude of gage is 80 ft (24 rn), from topographic map. 

MONTHLY AND ANNUAL MEAN DISCHARGE, IN CUBIC FEET PER SECOND 

YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP ANNUAL 

1979 553 424 329 290 266 263 774 4295 876 717 547 790 850 
1980 1366 2669 561 393 362 332 1215 2585 1648 1768 1113 904 1244 

Mean 960 1547 445 342 314 298 995 3440 1262 1243 830 847 1047 
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15294300 SKWENTNA RIVER NEAR SKWENTNA 
Table F.1.10 

LOCATION- Lat 61°5212311
, long 151°22'01 11

, in NWla sec. 31, T.21 N., R.11 W., Matanuska-Susitna Borough, 
on right bank 2 mi (3 km) downstream from Shell Creek, 8 mi (13 km) southwest of Skwentna, and 13 mi 
(21 km) upstream from mouth. 

BASIN CHARACTERISTICS Drainage area, 2,250 mi2 (5,830 km2); main-channel slope 1 30.6 ft/mi 
(5.80 m/km); stream length, 98 mi (158 km); area of lakes and ponds, 5 percent; mean elevation, 2, 810 ft 
(856 m); glacier area, 16 percent. 

WATER-DISCHARGE RECORDS 

PERIOD OF RECORD - October 1959 to present. 

GAGE - Water-stage recorder. Altitude of gage is 200 ft (61 m), from topographic map. 

MONTHLY AND ANNUAL MEAN DISCHARGE, IN CUBIC FEET PER SECOND 

YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP ANNUAL , 
I 
I-' 1960 3532 1850 1400 1097 961 843 835 10480 13440 16690 15990 9171 6387 

. "'-J 

1961 3889 1600 1597 1403 1154 1155 1700 11210 20570 16480 13910 12020 7255 
1962 4605 2200 1400 1200 860 760 1000 6613 15630 14930 12080 6723 5699 
1963 2801 1250 1100 1000 810 700 650 7765 14050 20430 12020 7180 5854 
1964 5355 1550 840 970 750 600 840 1635 27250 16480 12680 6224 6266 
1965 4425 1790 1300 920 800 740 770 4810 17160 19370 14010 13090 6628 
1966 4122 1575 1150 1100 1100 1100 1300 4502 19550 14180 17320 9812 6427 
1967 5576 1400 900 720 650 650 780 1794 14430 14740 15760 9517 5607 
1968 3832 1560 1181 1023 1000 950 1293 13460 20770 17480 10560 3855 6438 
1969 1929 678 624 600 600 626 1487 11070 19580 13650 7471 3783 5199 
1970 5654 1607 832 766 700 650 728 11710 22880 21120 13030 6665 7241 
1971 2919 2023 1184 865 721 613 607 5963 25400 20600 15920 6024 6937 
1972 3020 1327 1103 989 898 811 . 742 8045 15330 16840 13370 9256 5998 
1973 4551 2340 1316 910 702 606 727 6349 15200 13850 9874 6164 5243 
1974 3540 1700 1265 1023 902 811 1005 6765 10650 11670 10480 11800 5156 
1975 4557 2328 919 800 750 750 767 7852 19060 19520 11710 8471 6491 
1976 4704 1973 1258 971 897 800 1270 8806 15120 14580 11120 8165 5823 
1977 6196 2880 2871 2829 1821 1200 1200 8906 36670 25270 20160 10290 10060 
1978 5799 2373 1548 1213 944 841 1023 9006 13840 18100 13740 7478 6372 
1979 4936 1580 1555 1165 1036 981 ' 1597 11660 14980 15830 16210 7448 6629 
1980 7254 4195 2226 1781 1617 1352 1957 11850 24780 28620 13860 8785 9053 

Mean 4438 1895 1313 1112 937 835 1061 8107 18878 17638 13397 8186 6513 
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susi11/a14 

15294350 SUSITNA RIVER AT SUSITNA STATION 
Table F.1.11 

LOCATION - Lat 61°32141 11
, long 150°30'4511 , in SE\ SE\ sec. 22, T.17 N., R.7 W. 1 Matanuska-Susitna 

Borough, on left bank at Susitna Station, 1.5 mi (2.4 km) downstream from Yentna River, and 12.5 mi 
(20.1 km) upstream from Alexander Creek. 

BASIN CHARACTERISTIC - Drainage area, 19,400 mi2 (50,200 km2) main-channel slope, 11 ft/mi (2.1 m/km); 
stream length, 289 mi (465 km); area of lakes and ponds, 2 percent; mean elevation, 3,200 ft (975 m); glacier 
area, 18 percent. 

WATER-DISCHARGE RECORDS 

PERIOD OF RECORD - October 1974 to present. 

GAGE - Water-stage recorder. Altitude of gage is 40 ft (12 m), from topographic map. 

MONTHLY AND ANNUAL MEAN DISCHARGE, IN CUBIC FEET PER SECOND 

YEAR OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP ANNUAL 

1975 19520 10400 9419 8597 7804 7048 6867 47540 128800 135700 91360 77740 46100 
1976 31550 9933 600 6529 5614 5368 7253 70460 107000 115200 99650 48910 42990 
1977 30140 18270 13100 10100 8911 6774 6233 56180 165900 143900 125500 83810 55980 
1978 38230 12630 7529 6974 6771 6590 7033 48670 90930 117600 102100 55500 42000 
1979 36810 15000 9306 8823 7946 7032 8683 81260 11990 142500 128200 74340 53670 
1980 58640 31590 14690 10120 9017 8906 12030 66580 142900 181400 126400 91200 63010 

Mean 35815 16304 10007 8524 7677 6953 8017 61782 125905 139383 112202 71917 50625 
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~ Laboratory Parameters (1) 

1""" 
Ammonia Nit regen 

Organic Nitrogen 

Kjeldahl Nitrogen 

Nitrate Nitrogen 

Nitrite Nitrogen 
,c.. Total Nitrogen 

Ortho-Phosphate 

""""' 
Total Phosphorus 

Alkalinity, as Caco3 
Chemical Oxygen Demand 

Chloride 

-

TABLE F2 .1 

WATER QUALITY DATA SUMMARY 

SUSITNA RIVER 

Agency: U.S. Geological Survey 

Station: NR. DENALI - 1957-1981 
Elevation: 2440 FT. 

.09/- • 00/-

1 L0/30.0 2.0/3.8 

F-20 

.05/- 15/-

4.8/19.0 11/4 
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.- TABLE F2 .1 CONTINUED 

Summer/Winter 

!""" 
Number 
Obser-

Maximum Minimum Mean vations 

Laborator~ Parameters 
(1) -

(continued) 

!"""' 
Conductivity, umhos/cm @ 25°C 

True Color, Color Units 
~ Hardness, as Caco3 87/181 50/84 64/139 11/4 

Sulfate 23/39 9/31 15/36 11/4 
....... Total Dissolved Solids 120/270 72/109 91/204 ll/4 

Total Suspended Solids 5690/- 5/- . 1004/- 58/-

fo.. 
Turbidity, NTU. 350/- 20/- 176/- 8/-
Uranium 

Radioactivity, Gross Alpha, pCi/1 -.fir 

Total Organic Carbon 

Total Inorganic Carbon 
,.... Organic Chemicals 

Endrin 

Lindane 

Methoxychlor 

Toxaphene 
!"""' 

2, 4-D 

2, 4, 5-TP Silvex 

I CAP Scan 

Ag, Silver 

AI, Aluminum 

As, Arsenic 

Au, Gold 

B, Boron 

Ba, Barium 

Bi, Bismuth 

Ca, Calcium 29/51 17/23 21/40 11/4 

Cd, Cadmium 

Co, Cobalt 

""""' 
Cr, Chromium 

Cu, Copper 

-
F-21 
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>oratory Parameters ( 1 ) 

ntinued) 

Fe, I ron 

Hg, Mercury 

K, Potassium 

Mg, Magnesium 

Mn, Manganese 

Mo, Molybdenum 

Na, Sodium 

Ni, Nickel 

Pb, Lead 

Pt, Platinum 

Sb, Antimony 

Se, Selenium 

Si, Silicon 

Sn, Tin 

Sr, Strontium 

Ti, Titanium 

W, Tungsten 

V, Vanadium 

Zn, Zinc 

Zr, Zirconium 

TABLE F2 .1 CONTINUED 

Maximum 

4.0/.06 

3.0/6.6 

3.8/16 

.06/.02 

10/23 . 

Summer/Winter 

Minimum 

.03/0 

1.3/3.6 

1.7/6.2 

0/0 

2.1/3.8 

(1) Table values are mg/1 unless noted otherwise. 

F-22. 

Mean 

1.0/.02 

2.5/5.8 

3.1/9.3 

.009/.01 

4.3/15 

Number 
Obser
vations 

11/4 

11/4 

11/4 

10/3 

ll/4 

~--' 
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Field Parameters 
(1) 

Dissolved Oxyger 
-~ 

Percent Sa:turation 

pH, pH Units 

Conductivity, umhos/cm 

Temperature, oc 
Free Carbon Dioxide 

Alkalinity, as Caco
3 

Settleable Solids, ml/1 

Laboratory Parameters ( 1) 

Ammonia Nitrogen 

Organic Nitrogen 

Kjeldahl Nitrogen 

Nitrate Nitrogen 

Nitrite Nitrogen 

Total Nitrogen 

Ortho-Phosphate 

Total Phosphorus 

AI kalinity, as Caco
3 

TABLE F2.2 

WATER QUALITY DATA SUMMARY 

SUSITNA RIVER 

Agency: U.S. Geological Survey 

Station: VEE CANYOI~ 1962 - 1981 
Elevation: 1900 FT. 

Summer Values 

Maximum Minimum 

lf 

B. 1 7.2 
@ 25°C 168 91 

13.0 1.0 
6.8 .7 

59 39 

0.88 0.0 

-

Chemical Oxygen Demand 

Chloride 9.2 2.1 

F-L3 

Only: 

Number 
Obser-

Mean vations 

7.7 10 
150 25 

7.7 38 
2.6 10 

51 10 

.20 10 

5.5 10 

-- --·---~--
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TABLE F2, 2 CONTINUED 
,..-~-, 

Summer Values Onl:t 

Number 
Obser-

Maximum Minimum Mean vations 

Laborator~ Parameters 
(1) 

(continued) 

Conductivity 1 umhos/cm @ 25°C 

True Color, Color Units 40 5 14 9 

Hardness, as Caco
3 

76 42 62 10 
J~-·--

Sulfate 18 7.5 14 10 

Total Dissolved Solids 110 66 90 10 

Total Suspended Solids 2790 34 773 38 

Turbidity, NTU 

Uranium 

Radioactivity 1 G~oss Alpha, pCi/1- .:~ 

Total Organic Carbon 

Total Inorganic Carbon 

Organic Chemicals 

Endrin 

Lindane 

Methoxychlor 

Toxaphene 
r 

2, 4-D 

2, 4, 5-TP Silvex 

I CAP Scan 

Ag, Silver 

AI, Aluminum 

As, Arsenic 

Au, Gold 
~-~: ' 

B, Boron 

Ba, Barium 

Bi I Bismuth 

Ca, Calcium 27 14 21 10 
Cd, Cadmium 

Co, Cobalt .,. 

Cr, Chromium 

Cu, Copper 

F-24 
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Laboratory Parameters ( 1) 

(continued) 

Fe, Iron 

Hg, Mercury 

K, Potassium 

Mg, Magnesium 

Mn, Manganese 

Mo, Molybdenum 

Na, Sodium 

Ni, Nickel 

Pb, lead .t 

Pt, Platinum 

Sb, Antimony 

Se, Selenium 

Si I Silicon 

Sn, Tin 

Sr, Strontium 

Ti, Titanium 

W, Tungsten 

V, Vanadium 

Zn, Zinc 

Zr, Zirconium 

TABLE F2. 2 CONTINUED 

Summer Values Only 

Maximum Minimum Mean 

12.0 .05 2.9 

7.3 1.4 3.4 
4.4 1.1 2.7 

.23 0 .12 

6.3 2.1 3.9 

li 

(1) Table values are mg/1 unless noted otherwise. 

F-25 

Number 
Obser
vations 

10 

10 
10 

2 

10 
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Field Parameters ( 1) 

Dissolved Oxygen 

Percent Saturation 

pH, pH Units 

TABLE F2. 3 

WATER QUALITY DATA SUMMARY 

SUSITNA RIVER 

Agency: U.S. Geological Survey 

Station: GOLD CREEK 1949 - 1981 

Elevation: 676.5 FT * 

Summer/Winter/Break-Ue 

Maximum Minimum Mean 

13.3/14.41- 9.5/11.01- 11.7/12.71-
" 1 06ll021- 831771- 981901-

8.018.118.0 6.6/7.016.5 7. 317.4/7. 1 

Conductivity, umhos/cm @ 25°C 227 I 3001280 901164!82 1611248/121 

Temperature, °C - 14.010.518.0 1.010.011.0 8.610.513.4 

Free Carbon Dioxide 20116124 1. 1 I 1. 215. 6 5.616.318.0 

AI kalinity, as caco
3 

87188180 30149129 52/70148 

Settleable Solids, ml/1 

Laboratory Parameters ( 1) 

Ammonia Nitrogen .331.081- .011.031- . 13/.061-

Organic Nitrogen .391.441- • 101.27 I- .271.361-

Kjeldahl Nitrogen 

Nitrate Nitrogen .361.321.29 .021.051.05 • 131. 14/. 17 

Nitrite Nitrogen .031.011-' .02/01- .02/01-

Total Nitrogen .581.661- .251.511- .47/.571-

Ortho-Phosphate • 031.031- Ol .011- .011.021-

Total Phosphorus .041.031- 01.031- .02/.031-

AI kalinity, as caco
3 

Chemical Oxygen Demand 

Chloride 1513514.5 1.41911.8 5.512213.2 

F-26 

Number 
Obser-
vations 

51210 

51210 . 

3412319 

6312717 

2215/.7 

6112215 

6612313 

4131-

4131-

6012213 

2131-

4131-

91211 

51211 

6212514 

r·-



susi6/s2 ,- TABLEF2.3 CONTINUED 

Summer/Winter/Break-UE 

Number 
Obser-

Maximum Minimum Mean vations - Laborator~ Parameters 
(1) 

(continued) 
tJ.,., 

Conductivity, umhos/cm @ 25°C 

~~ 
True Color, Color Units 20/5/50 0/0/10 8/3.5/28 52/20/6 

Hardness, as caco3 
107/114/113 35/60/32 61/97/60 60/24/3 

Sulfate 28/38/27. 1/13/5.5 17/21/16 65/22/2 - 134/167/70 51/102/48 Total Dissolved Solids 93/149/55 61/26/4 

Total Suspended Solids 2620/76/1330 7/1/120 805/18/652 63/8/11 
Turbidity, NTU 

Uranium 

!"""" 
Radioactivity, Gross Alpha, pCi/1 50/-/j- 2.7/-1- 20/-1- 3/1/1 
Total Organic Carbon 5.5/5/1.8 l/1/1 

Total Inorganic Carbon - Organic Chemicals 

Endrin 

Lindane 

Methoxych Jo r 

Toxaphene 

2, 4-D 

2, 4, 5-TP Silvex 

ICAP Scan 

Ag, Silver 0/-1- 0/-1- 0/-1- 2/-1-

Al, Aluminum 

As, Arsenic 

- Au, Gold 

B, Boron 

Ba, Barium 0/-1- 0/-1- 0/-1- 2/-1-- Bi, Bismuth 

Ca, Calcium 37/11/.:. 37/24/- 19/30/- 60/26/-- Cd, Cadmium 0/-1- 0/-1- 0/-1- 2/-/-

Co, Cobalt 0/-1- 0/-1- 0/-/- 2/-/-

fi'""' Cr, Chromium .01/-/- 0/-1- .005/-/- 2/-/-
Cu, Copper .005/-/- .004/-/o- .004/-/- 2/-/-

F-27 
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TABLE F2. 3 CONTINUED 

Summer/Winter/Break-Ue 

Number 
Obser-

Maximum Minimum Mean vations 

Laborator::t::: Parameters 
(1) 

(continued) 

Fe, Iron .46/.03/- 0/0/- .16/.01/- 30/21/0 
Hg, Mercury .002/-/- 0/-1- .001/-/- 2/-/~ 

K, Potassium 4.4/5.0/1. 7 1 .0/1.2/1.3 2.4/2.3/1.6 51/18/3 
Mg, Magnesium 6.3/8.3/7.4 1.4/3.6/.3 3.2/5.7/2.5 57/27/4 
Mn, Manganese • 18/.0/- 0/0/- • 010/0/ ~ 26/2/0 
Mo, Molybdenum 

Na, Sodium 6.5/17.0/2.9 2.4/5.2/2.8 4. l I 11. 0/2. 9 48/19/2 

Ni I Nickel 0/-1- 0/-1- 0/-1- 2/-/-
Pb, Lead - 0/-1- ~{r 0/-1- 0/-1- 21-1-
Pt, Platinum 

Sb, Antimony 

Se, Selenium 0/-1- 0/-1- 0/~/- 2/-/-
Si, Silicon 

Sn, Tin 

Sr 1 Strontium 

Ti, Titan i urn 

W, Tungsten 

v, Vanadium 

Zn, Zinc .01/-/- .006/-1- .008/-/- 2/-/-
Zr, Zirconium 

(1) Table values are mg/1 unless noted otherwise. 

F-28 
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Field Parameters ( 1 ) 

Dissolved Oxygen 

Percent Saturation 

pH, pH Units 

TABLE F2.4 

WATER QUALITY DATA SUMMARY 

SUSITNA RIVER 

Agency: 

Station: 

U.S. Geological Survey 
SUNSHINE - 1971-1977 

Elevation: 270 FT. 

Summer/Winter 

Maximum Minimum 

12.8/13 10.6/13 
~ 

7.6/7. 2 7.1/7.2 

Conductivity, umhos/cm @ 25°C 170/242 100/230 

Temperature, °C 12/0 3.8/0 

Free Carbon Dioxide 3.9/0 2.1/0 

Alkalinity 1 as caco
3 

43/71 25/63 

Settleable Solids, ml/1 

Laboratory Parameters 
(1) 

Ammonia Nitrogen .28/.05 .09/.03 

Organic Nitrogen .77/.42 • 24/.18 

Kjeldahl Nitrogen 

Nitrate Nitrogen 

Nitrite Nitrogen 

Total Nitrogen 2.3/.7 .7/.4 

Ortho-Phosphate .12/.12 0/.12 

Total Phosphorus .14/.01 .07/.01 

Alkalinity, as Caco3 
Chemical Oxygen Demand 

Chloride 7. 3/21 2.2/17 

F-29 

Number 
Obser-

Mean vations 

11.8/13 3/1 

-/90 0/1 . 

7.4/7.2 3/1 
130/236 5/2 

8.1/0 5/1 
3.1/0 3/0 

37/67 3/2 

.18/.04 2/2 

.5/.3 2/2 

1 I. 25 2/2 
.06/.12 3/1 
.07/.01 2/2 

4.2/19 5/2 
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TABLE F2.4CONTINUED 

(1) Laboratory Parameters 

(continued) 

Conductivity, umhos/cm @ 25°C 

True Color, Color Units 

Hardness, as caco
3 

Sulfate 

Total Dissolved Solids 

Total Suspended Solids 

Turbidity, NTU 

Uranium 

Maximum 

100/0 

72/91 

13/18 

250/1.3 

Radioactivity, Gross Alpha, pCi/1 _,,-

Total Organic Carbon 

Total Inorganic Carbon 

Organic Chemicals 

Endrin 

Lindane 

Methoxychlor 

Toxaphene 

2, 4-D 

2, 4, 5-TP Silvex 

ICAP Scan 

Ag, Silver 

AI, Aluminum 

As, Arsenic 

Au, Gold 

B, Boron 

Ba, Barium 

Bi, Bismuth 

Ca, Calcium 

Cd, Cadmium 

Co, Cobalt 

Cr, Chromium 

Cu, Copper 

0/0 

• 003/.001 

.07/.04 

23/29 
0/0 
0/0 

.01/.01 

.004/.004 

F-30 

Summer/Winter 

Minimum 

8/0 

37/89 

3/17 

200/1.3 

0/0 

• 002/.001 

0/.04 

12/29 
0/0 

0/0 
0/.01 

.002/.004-

Mean 

44/0 

52/90 

9/17 

225/1.3 

0/0 

• 002/.001 

.04/.04 

17/29 
0/0 

0/0 

.005/.01 

.003/.004 

Number 
Obser
vations 

3/1 

5/2 

5/2 

2/1 

2/1 

2/l 

2/1 

5/2 
2/1 

2/l 

2/1 

2/l 
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- TABLE F2. 4 CONTINUED 

Summer/Winter 

Number 
Obser-

Maximum Minimum Mean vations 
!"""' 

Laborator~ Parameters 
(1) 

·- (continued ) 

~ 

Fe, J ron .18/.01 .06/.01 • 12/.01 2/1 
Hg, Mercury .001/.001 0/.001 • 001 I. 001 2/1 
K, Potassium 2.8/2.1 1.1/.19 L6/2.0 5/2 - Mg, Magnesium 3.5/4.5 1.6/4.1 2.5/4.3 5/2 
Mn, Manganese .02/.004 0/0 .009/.002 4/2 
Mo, Molybdenum ... 
Na, Sodium 4.4/11 1~9/11 2.8/11 5/2 
Ni, Nickel O/.QP2 .001/.002 .001/.002 2/1 
Pb 1 Lead 0/.008 0/.008 0/.008 2/1 
Pt 1 Platinum - Sb, Antimony 

Se, Selenium 0/0 0/0 0/0 2/1 - Si, Silicon 

Sn, Tin 

r- Sr 1 Strontium 

Ti, Titan i urn 

W, Tungsten 
~"""' 

V 1 Vanadium 

Zn, Zinc .02/.03 .006/.03 .01/.03 2/1 
(;~' Zr, Zirconium 

(1) Table values are mg/1 unless noted otherwise. 
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Field Parameters ( 1) 

Dissolved Oxygen 

Percent Saturation 

pH, pH Units 

TABLE F2.5 

WATER QUALITY DATA SUMMARY 

SUSITNA RIVER 

Agency: U.S. Geological Survey 

Station: SUSITNA - 1955-1981 

Elevation: 40 FT. 

Summer/Winter /Break- U ~ 

Maximum Minimum Mean 

13/13.9/12.7 10.1/9.9/10.6 ll e 5/11 o 5/12 o 1 
100/97/100 90/67/95 99/79/98 
8.3/7.9/7.8 7/6.7/6.5 7.7/7.3/7.3 

Conductivity, umhos/cm @ 25°C 168/225/120 90/179/85 120/205/94 

Temperature, °C .12.5/0.5/8.0 3.6/0/4.5 8.8/0/6.3 

Free Carbon Dioxide 

Alkalinity, as Caco
3 

57/75/39 39/58/30 44/69/34 

Settleable So !ids, ml/1 

Laboratory Parameters 
(1) 

Ammonia Nitrogen .19/.09/.21 0.0/.01/.01 .04/.04/.08 

Organic Nitrogen 1.5/.46/.70 .16/0.0/.16 .60/.27/.43 

Kjeldahl Nitrogen 

Nitrate Nitrogen -/.19/- -/.16/- -1.18/-

Nitrite Nitrogen 

Total Nitrogen 1.7/.99/1.2 .26/.24/.67 .72/.55/.87 

Ortho-Phosphate -/-/.03 -/-/.03 -/-/.03 

Total Phosphorus 

Alkalinity, as Caco
3 

Chemical Oxygen Demand 

Chloride 6.7/18/4.6 1 • 2/5 . 7 I 3. 1 2.8/12.9/3.6 

F-32 

,.-:--

Number 
Obser-
vations 

12/12/4 

53/19/.11 

62/45/18 

21/20/6 

109/52/33 

52/30/6 

15/7/3 

12/9/2 

0/2/0 

22/17/5 
0/0/1 

23/2T/6 
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,- TABLE F2. 5 CONTINUED 

Summer/Winter/Break-UE!: - Number 
Obser-

Maximum Minimum Mean vations 

Laborator~ Parameters 
(1) 

(continued) 

-
Conductivity, umhos/cm @ 25°C 

True Color, Color Units 10/5/- 5/0/- ' 7.5/2.5/- 4/4/0 
Hardness, as Caco

3 
60/96/48 46/73/36 55/84/40 20/20/6 

Sulfate 22/20/7.7 1/10/3.7 13/17/7 23/21/6 
Total Dissolved Solids 82/139/65 57/105/52 75/123/55 24/20/6 
Total Suspended Solids 2980/12/683 151/2/257 745/4.4/461 67/22/5 

- Turbidity, NTU 790/3/160 30/1/25 286/2/74 13/10/4 
Uranium 

Radioactivity, Gross Alpha, pCi/1 Ji 

Total Organic Carbon 11/9.3/9.1 2.3/.4/3.8 4. 2/2.4/6 .o 8/10/4 
Total Inorganic Carbon - Organic Chemicals 

Endrin 

- Lindane 

Methoxychlor 

Toxaphene 

2, 4-D 

2, 4, 5-TP Silvex - ICAP Scan 

Ag, Silver .003/0/- 0/0/- .001/0/- 6/2/0 

AI, Aluminum 

As, Arsenic .003/.003/.001 .001/0/.00T .017/.013/.001 10/8/5 

- Au, Gold 

B, Boron 

Ba, Barium 2.0/1.0/1.0 .3/.4/.1 .8/ .6/. 1 7/5/2 - Bi, Bismuth 

Ca, Calcium 22/31/15 14/24/11 18/27/13 23/21/6 

Cd, Cadmium .002/.002/.002 .001/.001/.002 .015/.015/.002 8/4/2 

Co, Cobalt .007/.003/- .002/.002/- .003/.003/- 9/6/0 

Cr, Chromium .030/.020/.020 0/0/.005' .014/.008/.013 8/4/2 

Cu, Copper .007/.004/.020 .002/0/.002 .003/.002/.008 10/9/4 

-
F-33 
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TABLE F2. 5 CONTI NIJED 

Summer/Winter/Break-ue 

Number 
Obser-

Maximum Minimum Mean vations 

Laboratorl:: Parameters 
(1) 

(continued) 

Fe, Iron .460/.160/.170 • 01 0/.060/.11 0 .091/.091/.144 12/8/5 

Hg, Mercury .0005/.0005/.0005 0/0/.0001 .0003/.0002/.0003 12/8/5 

K, Potassium .0018/.0025/.0011 .001/.0014/.0008 .001/.002/.001 23/21/6 

Mg, Magnesium .003/.005/.003 .002/.004/.002 .003/.004/.002 25/20/5 

Mn, Manganese /020/.030/.070 .004/.010/.008 .009/.022/.010 16/8/5 

Mo, Molybdenum 

Na, Sodium 4.0/8.9/3.2 2.0/6.2/2.4 2.7/7.6/2.9 23/21/6 

Ni, Nickel .004/.003/- 0/.002/- .001/.003/- 4/2/0 

Pb, Lead .009/.004/.011 
JJ 

.002/0/.002 .003/.002/.005 12/8/4 

Pt, Platinum 

Sb, Antimony 

Se, Selenium .001/.001/.001 0/0/.001 .0006/.0009/.001 11/8/5 

Si, Silicon 

Sn, Tin 

Sr, Strontium 

Ti, Titanium 

W, Tungsten 

V, Vanadium r-·'· 

Zn, Zinc .020/.020/.020 .003/.003/.020 .012/.012/.020 0/7/4 

Zr, Zirconium 

(1) Table values are mg/1 unless noted otherwise. 
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TABLE F3.1 

SUSPENDED SEDIMENT DISCHARGE EQUATIONS 
SUSJTNA RIVER BASIN 

Station 

Susitna River near Denali 

Maclaren River near Paxson 

Susitna River near Cantwell 

Susitna River at Gold Creek 

Chulitna River near Talkeetna 

Talkeetna River near Talkeetna 

Equation 

q = 2.63 (10-5) q2.151 
s 

q = 1.94 (10-6) q2.409 
s 

Susitna River at Susitna Station q = 3.09 (10-6 ) ~2 · 146 s 

q = Streamflow, cfs 
qs = Suspended sediment discharge, tons/day 

susi8/e 
F-36 

Number of 
Samples 

51 

32 

37 

286 

20 

63 

22 

Coefficient of 
2 Determination (r ) 

0.891 

0. 931 

0.881 

0.735 

0.948 

0.832 

0.885 
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susil1/o1 

-~ 

Station Name 

McKinley Park 

~ Summit 

The Gracious 
House 

1-

Gulkana 

Talkeetna -
Matanuska 

.-
Anchorage 

,_ 

NOTABLE CLIMATIC STATIONS IN PROXIMITY 

TO THE SUSITNA BASIN 

Table F.4.1 

Coordinates 

Lat. N. Long. w. Period of Record Comments 

63°43' 148°581 1925-Present Second-order station. 
Evaporation pan located 
here. 

63°20 1 149°08' 1941-1976 First-order station 

63°08' 147°321 1959-1978 Located near present 
(R&M Consultants) 
Denali Climate Station. 
Rainfall and temperature 
only 

62°09' 145°27' 1942-Present First-order station 

62°18' 150°06' 1917-Present First-order station 

61°34' 149°16' 1917-Present Second-order station, 
Evaporation pan 
located here 

61°131 149°501 1922-Present First-order station 

F-44 



susi11 /o2 

Station Name 

McKinley Park 

Summit 

The Gracious House 

Gulkana 

Talkeetna 

Matanuska 

~. 

Anchorage 

CLIMATOLOGICAL DATA SUMMARIES 

FOR SUSITNA BASIN 

Table F.4.2 

Type of Summary 

1. Complete summary of all parameters 
2. Complete summary of all parameters 
3. Summary of monthly precipitation 
4. Summary of monthly precipitation 
5. Summary of monthly maximum temp. 
6. Summary of monthly minimum temp. 

1976 NOAA LCD. 

Monthly summaries for summer only: 

1. Summary of temperature and precipitation 
2. Monthly precipitation 
3. Average monthly temperature 
4. Greatest 24-hour precipitation 

· 5. Maximum temperature 
6. Minimum temperature 

1980 NOAA LCD. 

1980 NOAA LCD. 

1. Complete summary of all parameters 
2. Complete summary of all parameters 
3. Summary of monthly precipitation 
4. Summary of monthly maximum temp. 
5. Summary of monthly minimum temp. 

1922-67 
1922-75 
1925-52 
1951-80 
1951-80 
1951-80 

1917-52 
1941-70 
1951-80 
1951-80 
1951-80 

1980 NOAA Local Climatological Data (LCD). Contains 
summary information for period of record. 

F-45 
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Locai Climatological Data 
Annual Summary With Comparative Data 

(_:976 
SUMMIT, ALASKA 

Narrative Climatological Summary 

Summit, Alaska, is approximately 150 airline miles north of Anchorage. It is located 
near the ridge line but on the south side of the Alaska Range in a broad valley, 
oriented in a northeast-southwest direction. There are several lakes close to the 
station from the south through the east and north. Although the station is one of the 
highest in Alaska, the terrain close by is relatively flat with mountain ranges rising 
to 4,000 to 6,000 feet on either side of the valley .. The valley slopes down toward 
the southwest. 

Summit is accessible by air, the Alaska Railroad, and the Anchorage to Fairbanks high
way which is completely paved from Anchorage to Summit. 

The climate of the area is typical of any interior mountain station at this latitude. 
Record high temperatures are modified by the altitude. The record lows during Janu
ary and February are representative of the lower elevation, flat interior to the 

(
·.·.·.·····:··· northeast. However, the resemblance stops there, with average wintertime low temper

.. 1tures much warmer than the area to the north of the Alaska Range. 
-,· . 

The terrain sloping upward from the southwest adds lift to the moist air moving into 
Alaska from the south causing more rain and snow to occur than at lower elevations. 
Since the snow melts little in winter, and because strong winds cause continual 
shifting, it is necessary to place the precipitation gage on a high platform reached 
by an elevated walkway in order to keep it above the tops of snow drifts and to make 
it possible to reach the gage without shoveli.ng a new path each time an observation 
is made. ; 

Period of record surface wind data has not been summarized for this stations so only 
short term statistical data is offered. The orientation of the valley determines 
the direction of any significant flow, blowing either up or down the valley. 

noaa NATIONAL OCEANIC AND I ENVIRONMENTAL/ NATIONAL CLIMATIC CENTER 
ATMOSPHERIC ADMINISTRATION DATA SERVICE ASHEVILLE, N.C. 
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Meteorological Data For The Current Year 
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JUN 40,9 ,0.8 74 27 3< 8 ~20 0 0,51 0.30 )0 o.o 0,0 69 II u 17 6,9 6 8 16 4 0 0 0 • 0 0 0 

JUL 62.1 43,6 U,9 76 l3 33 • '68 0 1.05 o.iil 23 o.o o.o 81 29 u u 8,1 J 7 21 14 0 0 I • 0 0 0 
AUO 

60 •• 1 

62 •• 41,8 52.1 78 2 31 ~9 3U 0 0,96 o.zo 7 o,o 0,0 AO 20 
~· 

7 u 0 ' 0 I 0 
SlP it9 1 A 31.7 40,8 59 14 16 30 718 0 !,59 0,41 9 o.4 0,3 20 7b ~' u 19 7.6 , 9 18 13 0 0 2 0 0 17 0 
OCT 20 08 12 

-
VIU 

Normals, Means, And Extremes - tHROUGH 1975# 

~ 

ll 
,; 

Ia) 

~ 
F 
H 
A 
M 
J 

J 
A 
5 a 
N 
D 

y~ 

Temperatures "F 

Normal htferne1 

~.~ 
E > 

>.f ~ Ji "i ~ i H 8 
= 

: L ,. >- >--. 
H 35 

7,9 -4·8 1.6 .. 1945 ., 1971 
13,5 -·4 6.6 " 942 45 1947 
19.4 J•O u.z 49 961 u 1971 
32,9 14·1 u.> 57 IH6 30 1944 
H.7 29·1 n.4 76 960 14 1945 
!'58,0 39·9 49.0 G9 )1961 25 U47 

110.2 43oB sz.g 81 961 12 1970 
56,0 41•1 ~e.6 81 968 20 19H 
47.1 32o6 39.9 75 1951 6 1956 
30.4 17 ,, 24.0 59 1969 15 \975 
15.7 3·7 9. 7 44 1962 29 i94G 
9,t •).4 2.9 4Z 969 ., 1961 

UN AN 
n.o 18·0 u.s 89 961 ., 1971 

I 

(a) length of record. years, thr-ough the 
current year- unless otherwise noted. 
botS!i!d on Januar"J dt~~ta. 

(b) 70° and abo"Ve at A1a5kan stations. 
• Less than 011e half. 
T Trace. 

Not mal 
Dcgu~e daya 
Base 65 "F 

~ 

i ~ 
c 

i ~ :z: z 

196~ 0 o.n 
16H 0 1.23 
1668 0 1.04 
124S 0 0.07 

856 0 0, 77 
480 0 2.19 

403 0 3,09 
508 0 3.30 
7H 0 2.81 

1271 0 1.62 
16" 0 1.23 
192, 0 1.20 

lt368 0 20.06 

Precipitation tn lnche, 

Water equivalent 

~2:' ~i ·w ~ : H H ,.. 
., Jl 

~.Ja 9•0 0,09 
4.31 951 T 

··~· 
946 o,OT 

4.45 1966 o.o6 
2,66 1966 o. 0~ •••• 1949 0.41 

·'·'' 959 1,17 
6.74 m1 o. 70 
-~;~,- 0.29 
'r.79' -~sz 0.12 
4.15 1952 0.06 
4.6] 951 0.24 

UG 
6. 7. 9H T 

t.3.I A"'j U 

~ ,ll _(,,tt i.f 

$ 

~~ 

• ·; ~ : >-. ~ .s ,.. 
J5 

1945 0,80 lUI 
1950 2, 79. 1951 
1961 .... I;:; 19H 0,97 
lt~9 0,96 1946 
IOH 2,22 1967 

19,, 1,95 1948 
l .. l 2,10 19H 
1969 2,07 1944 
1967 1,24 1963 
196) 1,30 19H 
1945 1.09 1967 

FEB FU 
1950 2,1t 1951 

NOIW.lS.- Based on record for the 1941-1970 peflod. 
DAH OF AN EXTREME m The most ..-ecent fn cases of mult1plt 

occur-rence. · 
PREVAILING WINO OIRECTION • ~ecord through 1963. 
WJNO DIRECTION - Numerals tndicate tens of degrees clocbdse 

from tr"ue north. 00 ifldicates calm. 
FASTEST HUE WINO • Speed ts fastest observed t .. m1nute value 

when the direction is in tens of degrees. 

Relative W\nd Mean number uf days 
humidity pet. -~ 

~ 
Average 

i; 1---- station· 
c pressure 

f:lnest mil• ;.i .?: Ternper.aturli!l ~;of 
Snow. let pelleU 8 il Sunrise tQ 1unset t ~ 

~~ 
] mb. 

l a I Max. Min. 
~ i c ~ I :>: :>: 8 a & • :~ E lbl Elw. 

1. 0 0 t-: 
g~ E I! I!'• 8 _:~ :i ~ ti 0 

.ij .§ ~ H f 
-_ -g - 0 

., 
_§ -s 02 OB 14 20 u '! 0 -~ 2:'?; ~,l! ~~ iJ i~ f.40' 

H J ' j~ ~ J! 
li • il i~ l~ 

~ -
~ ~-o-" ... le 1 Local time) H Si~ • E 

::!.!1 b.ii .. , Q 0 0 "" &. ..,.!I m.s.l. 

--
!4 n ' 7 7 b 8 -~ 1 7 7 7 7 7 20 8 • 8 34 34 34 34 2 

64,8 19H 16,J 1973 b$ 68 69 6B 1,,1 NE 44 0' 1968 5.2 13 ' 13 9 4 0 . 0 30 )I 20 92l.lt 
-44,5 1951 28.0 1964 16 75 75 76 11.9 NE 

·~ 
Ol !974 7,0 • 5 17 10 5 0 I 0 26 28 15 918,8 

!9~1 1946 18.1 1946 76 76 70 73 11;1 NE 48 10 1971 6,2 9 6 16 10 ' 0 I 0 u 31 14 9l1,z 
21',7 1970 9, 7 1963 80 75 05 ,, ?,6 Ne 33 •• 1971 7.2 5 7 II 7 4 0 I 0 u 30 3 922.9 
·11.4 19'8 7.5 l946 u 70 58 67 ,; 7 w 21 07 1969 7.5 3 9 19 7 2 • I • I 22 • 9Z3.1 

9·,4 1974 8. 7 1974 84 7J 57 65 e.J sw 29 22 1970 8,2 2 6 u 12 1 2 I 3 0 2 0 92<i. 7 

.,7 !970 9,7 1970 " 78 62 72 7.8 sw 30 23 197it 8,2 2 1 22 16 • 2 I ' 0 • 0 929,1 
9o0 l95o!' 6,0 19, 88 81 6Z 16 t.4 sw >I 22 1975 ••• 2 6 23 u 0 • I I 0 2 0 930.3 

21.5 !958 llt 4 0 "" 15 81 59 75 7;, NE 32 23 1972 7.4 ' ' 20 16 2 • I • I 14 0 924.1 
!4-~8 1970 12.6 1970 Bl 85 76 81 8,0 NE u 23 1970 7.6 5 ' 21 u 7 0 2 0 18 30 2 916.7 

"·I 1967 U,9 1970 79 79 " 19 u;l NE 39 H 1970 7,j 7 4 19 9 ' 0 I 0 27 30 13 921.3 
J0.7 l970 27.4 1970 76 7B 76 71 12; 7 NE 44 11 1970 .. , 9 ' 11 ll 6 0 I 0 JO 31 19 914.7 

NOV FEB MAR 
Hoi 1967 ze;o 1964 Bl 76 67 74 9; 1 NE 48 10 1971 7,2 68 70 227 Ua 41 ' 12 9 113 2$1 06 92Z.o 

NOTE; Due to less than full ti~~~e operation on • variable schedule, manually recorded el~ments are 
from broken sequences in incomplete recor"ds, Daily temperature extremes and precipitation 
totals for portions of the record may be tor other than a calendar da.y. The period of record 
for soJDe elemencs h for other than consecutive years~ 

$ ~~~ ~!""~~lo~"Mo~19J
0
a!~

6
~~nua~ 1%8 

@ for full year. ., 
For the perlod 1942·1953 and January 1968 
for full year. 

to date Wen available 

to date wtJen available 

# D.ata for this station not available for archiving nor 
publication of Slllmlary eft'ectiv• October 1976. 



Average Temperature 
hMI~!~I~I-I-I~MI-1~1~-1~1 

lfo\-1 I I t::~ 17,71 l::! :~:~ 50,~ 

···~ 56.~ 41,~ ~i:!l 1942 
11,~ L~:!l '"·; 53.2 ... ... 

uu ... 
12,~ 

26,2 40, ~ 52, ;::l 4Bt I 40t7 ao.z! 
l91t4 1, u. s,aj 18. ]7, • •• 

:~:~ 
39.2) Zb,6l 

194.5 12., IO, 
•.• 1 

19, 

""l 
···j H, 19.31 ~3·1 

4o.J 1946 
-~r:~ ~~:q 

... 21, JB, 54, ,., 47. 26,91 
L91t1 L9,it 24. lo7, 

:::~ 
,., 46.4 37.8: Ht2' 

1946 

··~ ··~ '·~ I··~ 36, 49, ... l ]7,~ Z5,.4j 
1949 .. .. 4,11; II, 19, J4, 43,d u. ••• ... J 24., 
IUD 

··~ -1,~ 17,J ZJ, J7, 
41,~ . u. 51,1 ... 

LUI 

~: ::l ,::l 
21, 40,~ 47. ,., ••• ltltl 19.81 

1952 zz. )Z, 47, 51. 46, 

···~ 
29,~ 

19!53 116,3 11 ... 7. ... 41 • 
;~:~ "· ••• =~:~ 

zz,e 
19'1o .c .. ~ ..... Ll,l u. 41.4 51. ... 30 ~!51 
1955 10,~ 3, 11. II, )4, 

:::~ 
53, ••• 37.~ 22.1[ 

1956 ·6·~ -1, 6, 23, 36.~ 52. 

···~ n.~ 17.~ 
1957 b, It, 17. .,, ... 55, J], 

:::l 
n. 29.C, 

1950 10, 6, 16, 
21ol 

,., Jl,l Jl. 37.~ l5o41 
19!59 ..... u. o, 21, ••• H, 47, ... ~ ... 21 
1960 7, u. 6, 1J, u, 48, !!11,1 ... 

"·l 
24,~ 

1961 .. ··~ ZJ, 39. . .. ••• 39, u, 
1961 10, 

::l 
2J. 34, ... 50, Jfh5 28, 

1963 13, 
zo,j 

J7, ~2.~ ~·· 
43o u.or 

1964 7, 2, 21, ••• . .. ••• 41 • 
25 ·~ 1'96' -z. '24, 25. 32, ... 46, 43, 16.7 

1966 3, 22, .,, JO, 47. .... 19.8 
1967 1•. 1~. 

···~ 
JO, ••• ···~ 

z~. 
1968 13, Z1o 36,~ ••• Hr 37·~ 21·'9! 
1969 15 ,z Z9, 40,11: J3, olt4,l 42.~ 33.2/ 
1970 22, 21, ,.,1 45 ~ 

~·-
36. 11.4 

1971 0, Z1, 33,~ ... 
~·· 

... ••·•I 1912 .. u. J7, 46, 51. ... 22,4 
1913 13. ... ,.; 48, ... J9d 19. 
1974 .•. Z7, u, ••• JO, ••• Z3.5 
1915 .. Zl, 31'7, 46, ••• 40, zz. 
1976 

_,, 10, 25, "• 50, 5Zo ••• .i RE,OR 
HUN .. 6, ID, 2>. 37. • •• . .. ... ... 
KU 7, 

""1 
IB, u, -lt5, "· 56, 47. :~a.1 

KIN •'· -·· z, 14, 29, )9, 41. 
32,1 

11.2 

Precipitation 
Year I Jan [ feb ! Mar [Apr [ May [June [ July j A.ug [ Sept j Oct J 

1941 
··6n 0•72\ loOt .i ·••I 1·1~ 2,441 0.7~ •.• ,.1 

1.471 1941 

•·J 
0.7 ···7 o,Jl ::ll Otit1 2.7 4.&4 6,S!! 1,29 

- .1943 0,31 3oZI ,.,.1 0,3:3 3.4 3,B •• 11 4,LB 1.04 
1944 ••• z,86, l•oit:O 

~:~tl 
J.,oo 2o1 :a.u -e.,74 3i,HI z.,. 

1945 o,o 1··~ I··· le5lt •·•51 •• 1 6,04 
1,201 1.021 

I I 
1946 Q,l a.,~ •• ,.3 o.u 2,23 

···~ 
z,n 2.96 2.14. 

~:!~1 1947 loZ'I g::~ lt75 o,Z.ll 0,45 lot> 3.Llt 3ol4 ,,6'9i 
u .. a 

'·'l 
o.u 11 0B Ot091 loi .S,Q1 t:i\ ~:~il ~:!:1 1949 I•' ... j ltll o,u ... , 

4o4l 
z.• 

1950 0,3 

4:31 

o.o7 o.u o,z lol Ze22 1,J9i 3,96i 0,701 

19!11 lo4 Ot90 1,10 

···~ 
2.6 

3,6~ ··•j ····I 2.!11 
l9JZ ••• 1.51 1•lt7 o,8lt 

t~~ ••• .5,55 lo63 2,81 ]. 79, 
19.53 1,2 

1·9~ 
Ot lZ 0,1'il lo5 lo7 4e!ii5 

···: 
0,67j 

1'9,4 1. 881 1.2 1mO.f!! o,l.ll 0,1~ 3·7~ •• z 3.3 1.61 
!.571 !9, 1.2~ 2o0 l•' 0,5~ 

.. , 
2.4~ l·lJ 

6 •• 3,3 1.53 

!956 .. ,~ lol Oo6ll .. ~ 
g:~~ 

2.5 z.z ••• 3.1 1.08 
1957 z,o!lil ... l Otlt.Z 

:::l 
loB 

'·'! 
i:!~ 

J,l 1. 801 
19.!58 o,7~ o.o 1t.Ol 1·7~ ~:~~ 

2.6 1,7 ti~i 19.59 o.z ••• o.2c> ••• 5,, 

'·'l 
••• 1960 lol~ o.7 

:::! 
o,n 

Mi 
'"'l 

lo3 2o75 ···j 1.151 
1961 0,3 o,J 1.0 0,9 .. , lo9 Itt .liB ••• 1.,o 
1962 

~:~~ lo2~ 
a.a-4 o,z o.u Zo2 3,2 3,, z.•'i 1.291 

U6l 0,3 2•59 2.3 0,4 2ol 2.31 ••• 1. 711 2-1~ 1964 .. ~~ z.1 0·~· lo9 Oo6 1·5 J,4 

1::~ 
1. 7.!!![ 2.6 

196J ••• Oo9 1·91 ••• "·'~ • •• ~.3 6,131 0,531 

0,1~ 2.3~ 
I I 

1966 Otlt3 · 

···~ 
••• !:~~ 

1,7 5,6 ),9q 1.291 
196"7 o,z 

···~ 
lol o, 7 0,3 ••• J .5~ L,O:SI a. nl 1968 o,B~ 1.6 
Ool~ 

o, 7 loO~ ... 1·' 

···~ 
1.1~ O.:i2 

1969 0,5 Q,4il. Oo71 '·'j o.~~ 0·9 z,z 1.5 a.2~ 2,04'1 
1970 ···j 2.31~ z,oa Zo1 

"·'~ ···~ 
••• 3.0~ 1.9ti z.s>j 

I 

···~ 
1971 o,o 1.1~ Dol ••• o.nj 2o2 Z,6 ··''! 1.421 
1972. 1.1~ Ool~ 

~::~ 
0,2::3 0,3~ ~:~~ 

1,5 ... l •• 3 Z.2.9j 
U'Tl 

5:~~ ~:~~ 
Dol ••• 1 •• :3.08 0,9.5 

t~:l 197lt 0·7~ o,a 0,1 ~.lq 3,1 3,2L 2,21. 
1975 

'·'j 
o.3 Oo5 O,BB 0,5, 2,, 4 ol ••• 4.,99] o • .ll9j 

1976 2,1 ... 1 o.l ••• .. , loO 0,9 1.5, 

1
•

59
1 

AECOAa 
MEAN o,9 lol loO 0,6 0,7 2•1 i,O 3oZ 2cl:JL 

I I I I 

Nov ] Dec JAnnual 

'·•I ,,,1 
a ... , .a.6i 26,9 

19.1ti Utlti 2!1.,.2. 
lloDI 1.!51 26,1 

.•.• 1 
4 ... 24.7 

I 
.s,z, •7r:!i Zltt9 

19e2! 14 .a; z7,a 

I;:~ 
.,,Q! Z2t4 
.z.L! 2~,7 

··~ ··j 
14.!5 lo 24tl 
20. 9,jjj 2.5,9 
IO,d 7.~ 2.6.7 u.» .,.~ 2!5,2 . •. J "·D! ZJ,J 

4, •4J 21, B 

:::l •lo~ 
za. a ,, 26,7 

u • 5, 25.1 ... 17. 27.J 

5, 
·1·~ Z3o7 .. . . Z6•i 

•lo u.&J 2!!1 .. 6 
10. e1 ... ~ 2J,6 

'·'I ··~ 
24•3 

10•31 J, 2),1 
l4o8 z. Z6t4 
11·~ ·3· 25' 1 .. 18 • 2.8.1 

12·~ 
•lo u.o 

'· .. zz,o 
12.5 z. z;2.6 
3ol .. lfwe1 

10 •01 z, 25,z 

'. .•. 2J,6 

o. .. 24·3 
30ii'P .. o, 17.8 

Nov [ Dec jAnnual 

Iolii 
Oo311 0,49 19~ 11 
1,Zlt 3 ~ 7B\ :u~z7 
1.3zl 2~ 7Zi 29,62 
o·,4al O·h~ 22.98 

1.8~ 0 .. 83 21.61 
0,99r 0,171 20.2:3 
1",41i OG-'4~ 22o-20 

D.511 
Oo.58! 17.92 

1.48 Oo7ll u.n 
2.Z9 4 ••• 1 30,8Q 
1,,.,,1 Oe!i3! 2:&.31 
a·.l~i o. 7~ 16o)9 
lo Boj 1 '1'0i 22 • .!50 

···~ 
z,o~ Ue17 

loB 

···~ 
u~n 

~:;~1 g:~~ 
17.15 
14 p,fi9 

g:~~~ 
.,.,, 19tC8 

·-·~ 
u,.ao 

o. 711 o, 14 L9''' 

~:~!1 
0.6~ l1o0l 
1·-''i Z\,8:3 

z,n, o.~t31 20t1B 
0.4ai loll 2!,06 

O.B51 o.~!ij l7ol9 

~·:~~ 
2oill 22,2lt 
0,28! 9,94 

•• ~91 
t:~: 

12.30 
le69l ;n,J7 

I 

g:;~, o.u: 16,Q9 

t:~~ 
)4oU 

0.911 14•U 
z.zsi o~ a11 19,79 
O.lb: 1·401 1'9,,4 

u.u 

Heating Degree Days SID!I1IT 0 AK 

Season[ Julyj Aug jsept( Oct J Nov I Dec [ Jan j Feb I Mar\ Apr [May puneJTotal 

1960-611 426
1 

504! ··= 126'! U.lll l"t63 168, 1691r l90~ l21tll 7!8 lt6o1
1

139Z4 
191H•6Z ~Hz .!JlL n L4(t1 111:3 Z2!i9 1918 l51oJ L78al 1110 924 484 L'r99o 
196Z-63 3Z31 451. 8olt Ll38 1616 L844 10Z8 lit(t6- 1'72~ U4l 839 6611 1392' 
1963-64 381 5211 62,. 120612004 15Z1 1909 10691 19351 1306 1084 4186 146.51 
1964•65 ... 1 so> 6BJ llD7 1623 2277 2o1o ua71l2•lll79 ••5 6Z9 14655 

t:::::~ :~~ :~~ ;;~ t;:l a;~~ t:~; ~i~~ t:;;j n~~ t~~~ :!: :~~~ ~~i=~ 
1967-U lBaj 445 7Zq 12.5Z: L5D4 1,947 203!i 1.6401 158~ 1302: 860 49711417.5 
1966 .. 6 J23l 4l 81d UZ"l' 1,98 2:Ll2 2258 L6le1 154J 1051' 746 3U 141S6 
1969.,70 42~ 64 66j 979 1669 1430 2193 Uo5 Ul 1306 eu .51!.9 13337 

l9'il0m7l 47 !56 !6 l452 1590 2060 2428 162!1 201. 1"2.!!!9 98L 498 1584Z 
1971•72 44 4'? 77 U82 1781 1941 2240 19CS 199~ L5:39 B5' 540 1S886 
1972-7 2:151 41 86 131.4 U'TO 1940 2276 l72Z. U7~ 1150 8!!11 49! 1lt461 
197:3·7' "l'l 571 77 1401 18.!2 17!i6 ZL.ll.ll 1945 l101J llZ2 72~ 502. 1~92.5 
197(t•7 )981 44 60 L27 16J 19:32 20l:i 1715 111' U93 840 5lt~ H433 

19'1'5.,7 lSJ '01 74!1' 1.29 1897 2021 1931 191! 169 1UO 8'78 42:0 14926 .,.., "1" "1 . . 
Cooling Degree Days 

Year I Jan I feb J Marl Apr I MayPuneJJulyl A.ugiSeptl Oct f Nov I Dec I Total 

19!-9 0 • ~ 
0 

~I 
1 0 ol 

~ 
0 0 ~I 1 

1970 0 0 .0 0 0 0 0 0 0 

1971 0 0 0 0 0 0 • 0 
~ 

0 .. 0 0 
l9"j2 0 0 0 0 0 0 0 0 0 0 0 
19H g 0 0 0 0 0 0 0 0 • 0 0 
1914 g 0 0 0 0 0 0 0 0 0 
l9H 0 0 0 Q c 0 0 0 0 • 
19'76 0 • 0 0 0 0 0 0 0 

Snowfall 
Season\July I Aug \septj Oct \Nov I Dec I Jan J feb I Marl A.pr\ May[JuneJTotal 

~:.:!::l. 1944"'' 

19lls ... u 
19u ... .. 

t::~::: 
1949oJC 

1950·.!51 

tm:H 
19H-i< 
19.54•.5 

t::::;; 
:m:;~ 
l959•0C 

1960-6 
1.96.1·6 

i::~::l· 19U•6 

19e5-6 
19e6a(t 
1967-U 
196&·6 
1969·7 

L97Q-1'l 

t:~~=~~~ 197J-7 
1974-7 

1975·7 
19'76-7 

RU~CRD 

.HE .IN 

o.z 
HoB 
3,0 

T 

'·I 
1.9 
1 

L7,lt 
1.2 
1.6 

T 
0.5 
1.2 
5,6 
~., 

3.8 
o. 7 ... 
2. 8 
•• 7 

9,J 
l,6 

'·· 0,9 
7.0 

•• 7 

••• 

0
T

0
1 96.3 

1,0 12lt,2 
T 149,8 

o.a U9,8 
o,o 197~4 
1),0 llt7 .. 1 

T 1~5.,9 

o,o 46.5 

T l27,z 
T l60.o 

OsO Ulo.ll 
o,o 73,3 
6~ 7 l6~t~o 

T 112,1 
0,0 68oft 
a,o 96.8 
o,o 99,1 
0,0 li6e7 

o,o n,a 
T 78,7 

4,9 106."'1 
o,o U • .ll 
o,l .!!!1!•,7 

o,o 69o 1 
o,o Cl4.5 
o.o 17.5,0 

T 49, 
8,4 159,5 

1.:2 247,4 
0g8 17'·"" 
5.4 1 'Tl. 
9,fw 9'7.3 
0,5,151t.2 

o,ol L"T2. 

I 
1,1 Q.3, 

i IndicatL>s a st:ation move or rC>location af in.strUrflents. Su.• Sea cion Location tablC'. 

Record mean value:> above are m.eans throu~h thL• currL""nt Vl.'ar for the period bt.•"<inning i.n 
1941 for tL3mperat.ure and precipitation. 1943 for sn01oifall. 

F-54 



-

-

·-

STATION LOCATION 
SUMMIT ALASKA 

Etevatioo above I 
Sea Grou.ud s .... 
~ . ~I 

; . ~ 

a ;; 
~ : ' i a 

t ,g " ·~ 0 "' .. 
~ . !l Latitudoo Lou¢tudoo !!:: a ;; . . 

" Remarks Location a . ":;; a ~ 
.. 

·~ .. 0 
0 

~ 
~ 

~ 
0 ~ ! J: s i ~ ... i " "' 

~ .. .. 
1 11 ;;; North West a .., ~ 

"' ~ B ; " . .a .~ ~ 
. 

" " :a i .. 
~ 

;;; .!l ·~ ~ a. 0 : il ~ ". ... . . 8:-:ct .!l' . 
l i 0" 

~ il .. :;; I .. 
.r: 8 < " .. If .. ;::'2 ;, .. 

0 "'"' "' .... = 
CAA Station 1/24/41 8/26/43 - 63•2o' 149°08 1 2395 32 s ~lin 3 
Summit Airport 

CAA Station 8/26/43 7/12/46 1/4 mi. E 6.3°20 1 t49•oe • 2401 32 6 6 4 
Slmll'li t Airt~ort 

CAA Station 7/12/46 12/12/59 Same 63°20 1 14'3°0P' 2401 32 11 11 8 Instruments elevated onto 
SlEII'Iit Airport Location platforms because of snow 

depths e 

FAA Station 12/12/59 10/15/74 Same {,3°20' 149°08' 2401 . 35 16 16 10 Station became WBAS/FSS 
Slmlllit Airport Location en 10/1/67. 

NWS Office 10/15/74 10/15/76 1/16 mi .S£ 63'20' 149°08' 2397 32 8 8 8 
Building #107 
SUJDnit Airt:Jort 

FAA RCO Building 10/15/76 Present 1/16 mi.NW 63°2.0' 149'08' 2407 30 4 a8 a - AMOS ltt-73 Aq.tomatic: 
Station. 

I I 
Requests for additional climatic. informa.:tiQn should be addre3sed to: Director, National Climatic Center, Federal Build:lr!.g. Asheville. N. c. 28801 

Sale Price: 20 cents per copy. Checks end money orders should be made payable to Deparcment of Coumerce, NOAA~ Remittances and correspondence 
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SUMMARY OF TEMPERATURE AND PRECIPITATION DATA 
GRACIOUS HOUSE SITES, 1960-1978 

Precipitation (inches) 
Temperature (°F) 

Month Highest Year Lowest Year 

June 86° 1969 22° 1962 

July 79° 1967+ 20° 1967 

August 76° 1962 18° 1970 

September 67° 1967 12° 1961+ 

Average 
Monthly 

49.0 

51.6 

48.9 

39.6 

Greatest 
in 

24 hours 

0.90 

1.26 

1. 93 

1.02 

11 +11 means reading observed also in one or more subsequent years. 

F-61 

Average 
Year Monthly 

1978 1. 51 

1969 2.96 

1962 3.28 

1975 1.84 



local Climatological Data 
Annual Summary With Comparative Data 

1980 
GULKANA, ALASKA 

Narrative Climatological Summary 

Gulkana Airport is located in the Copper River basin two miles west of the river itself, 
and nine miles south of the village of Gulkana. It is approximately 150 airline miles north
east of Anchorage and 200 miles south southeast of Fairbanks. The facility can be reached 
by both highway and air, and is near the junction point of the Glenn Highway (leading to 
Anchorage or Canada) and the Richardson Highway (to Fairbanks). Terrain surrounding the 
station experiences no rapid changes in elevation. To the east the ground drops off about 
400 feet to the river bed then rises gradually to about 3,000 feet at a distance of 18 
miles then rises abruptly to 12,000 feet at the top of Mt. Drum, about 25 miles away. Ele
vation changes in all other directions are small. Numerous small river and creek valleys 
give the appearance of a fairly rough terrain despite the small elevation changes. From a 
much larger scale viewpoint, mountain ranges exist in all directions. The Alaska Range 
lies about 7.5 miles to the north. Mt. Drum to the east is the western end of the Wrangell 
Mountains. Fifty miles to the south are the Chugach Mountains. To the west at a distance 
of about 100 miles the north-south oriented Talkeetna Mountains with their southern exten
sion joining the Chugach Range, form a barrier between Gulkana and Anchorage. Elevations 
of the various mountain ranges vary from 6,000 feet to 12,000 feet and exert a signifi-
cant influence on the climate of the Copper River basin . 

. /rhere is no doubt that Gulkana Airport is under a dominant continental' influence. Typical 
of this are the extremes of temperature in summer and winter, with a range between the all 
time maximum and minimum of 156 degrees. Also worthy of note is the effect of radiational 
cooling during winter months when the sun is making only a brief appearance above the 
horizon during the middle of the day. The result is a total of four months with average 
minimum temperatures below zero. In contrast to the cold winter months with short days, 
summer is pleasantly cool but warm enough for any and all outdoor activities, and with 18 
to 20 hours of sunshine the days are long enough for both work and play. 

The low annual precipitation is also representative of a continental climate. Hountains 
surrounding the Gulkana area remove a large portion of the moisture which might otherwise 
reach the valley, particularly that from off of the Gulf of Alaska which deposits annual 
amounts in excess of 60 inches on the windward slopes of the Chugach Range. There is no 
commercial agriculture in the Copper River basin, but with well over half of the annual 
total precipitation occurring during the four months of June through September, there is 
adequate moisture for gardening. The average length of the growing season is 78 days, and 
on the average begins with June 4th and ends August 22nd. 

Cloud data are available for a short period, but the heaviest precipitation occurrence in 
su~~er may be indicative of maximum cloudiness occurring during these months. 

Surface wind directions are prevailing southeasterly during spring, summer and early fall, and 
froo the north during late fall and winter. Average monthly wind speeds are highest in sum
mer. However, the infrequent occurrences of strong winds in excess of 40 m.p.h. have always 
been associated with the lighter wind months from October through April. 

noaa NATIONAL OCEANIC AND 
ATMOSPHERIC ADMINISTRATION I ENVIRONMENTAL DATA AND I NATIONAL CLIMATIC CENTER 

INFORMATION SERVICE ASHEVILLE, N.C. 
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local C~imatological Data 
Annual Summary With Comparative Data 

TALKEETNA, ALASKA 

Narrative Climatological Summary 

Talkeetna is located 80 airline miles north of Anchorage, and can be reached by both 
road and air. It lies in the upper end of a broad valley, on the southeast shore 
of the junction point of the Talkeetna and Susitna Rivers. The junction point of the 
Chulitna and Susitna Rivers occurs about three miles to the northwest of the station. 
The valley at this point has a gradual slope - from station elevation to the 1,000-foot 
level at a distance of 15 miles to the west-northwest, and five to seven miles from 
the northeast through the southwest. Elevation changes in these directions are more 
rapid beyond this point reaching heights of 4,000 to 6,000 feet at a distance of 25 
to 30 miles. Except for isolated peaks (none close) of 2,500 to 4,000 feet there are 
no significant changes in elevation in the remaining directions. The area immediately 
surrounding the station is a composite of swampland and slightly higher ground which 
supports growth of birch and spruce trees. 

The climate of Talkeetna varies in character between continental and modified maritime. 
Because of topography the annual precipitation of approximately 28 inches (which in-

.·_,ludes an average annual snowfall-of 100 inches), is about half that measured on the 
Julf of Alaska Coast, and over twice that of the continental regime found in the in
terior. Temperature with a record maximum annual range from minus 48 to 91 is de
finitely continental in nature. Like most areas of Alaska, Talkeetna experiences a 
"January thaw" with several days of above freezing temperatures. Although ground con
ditions become icy the thaw conditions lower the total snow depth enough to prevent the 
accumulation of excessive amounts during the winter snow season. The warmest period in 
summer with readings in the upper 60's and low 70's is from June through mid-July, with 
cooler weather after mid-July because of the cloudiness and precipitation maximums from 
late July through September. · 

Surface winds predominate north or south, depending on the season, because of the orient
ation of the valley. Velocity averages are relatively light. 

Talkeetna is not a part of the agricultural area of Alaska. Normal moisture distribution 
results in a maximum rainfall at a time that crops should be maturing and the freeze
free period, which on the average is from mid-June to mid-August, results in too short a 
growing period. 

noaa NATIONAL OCEANIC AND 
ATMOSPHERIC ADMINISTRATION I ENVIRONMENTAL DATA AND I NATIONAL CLIMATIC CENTER 
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·Location 

Alaska Railroad Depot 

Railroad Section 
Farema.a Resid.ence 

CAA Sutio.a 
TaUr..etn.a Airport 

CAA Station 
talkeetaa Airport 

3/16/ r. 7111/31 

7/11/31 6;01/40 

S/Oti.;Oil0110J.44 

10/10/4-1: Pre-seat 

soo· s 

1/2 111L SSE 

soo·xw 

Latillo:lo 
Morua 

62 .. 18' 

62.18' 

62"18' 

STATION LOCATION 

Imu,itude 
'fest 

150"06' 

150"06' 

150"06' 

150°06' 

354 

354 

34.5 32 

345 34 

Eieva.tlon above 

•8 

10 

5 5 

5 5 NA NA 

b8 

11 

I 
3 

NA 4 NA NA 

• Tv~ 
~i,. AMOS 
T• AVTOB 

T!UJtEE'DA • ALASU 

Remarb 

'Ell:posure not good.. 
a - 12 feet fro• buildia.~t 
b - 13 feet fro• buildi.Dg 

CAA became tAA ia. 1959~ 
Statton changed fr-oa FAA 
to WBA.S/FAA on 10/01167. 

Subscription :PriCe.: S3.30 per year for- ~onthly data and annual SLll11ftary. :Foreign mailin!l; $1.?5 extra. Sin-gle copv: 25 cents for monthly and 30 cent:s 
for annual issue. There h a mini~'.,ll1t charge cof $3~00 for each order t)f shelf-stocked issues of publl.catlons~ !'lake c:hecks payaOle to OeparO!'Ient of 
Commerce. NOAA. Send payments~ orders. and inquiries to Publications. National Climatic Cente!!", Fede:ral Building. Asheville, N. C .. 28-801~ 

I. eertify that this is am official publicatioa. of the National Oceanic and Atmospheric. Administration-, and is comJ~led £;._om rec:ord.s -on file ar: the 
Natiatal Climatic Center, Asheville, North. Carolina 28801. ~8. ?J~ 
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STATION HISTORY 

The vwther statinn ~,•a.s eatablished July 1, 1917J with personnel 
o:f the Ma tauueka Ag:dcul tural Experime'nt Station taking the wea
the~ observaticn~. The station was eguinped with a st~ndard eight 
inc:h rain t;n0 e ar;.d maximum a~d miniro;;.m thermometers in a cotton 
r~gion shelter, The tup of the rain -a~e has been about two
thu.e f~et above the eround end the hoor of the shelter about 
thrc.iE< fee~ above tl~e c;ro·11nd through the period. of recor.i. A cy>
lind:.;:ol cal e·la~or,,tion nan, four fest in diameter and 10 inches 
dsep, and an onemo~1et.;;r~cups about t'Wo feet abova !he 3round 1 wore 
ln~talled Aug~st 1. IS~~. one ~f the two evavoration stations in 
~Jeu;kf,, The lneb·.:u.H;ntal emli'!>ment •res crigine.lly located about 
75 f (:r·t E:o;;uthec:,,t of the ndl:li:listrat1on building and continued in 
the ·enerel r~.rec. ct.c..til Jun~ 12, 1945 when t!le insirument.s were 
move;! tc i" loc.o, t.iJr.. al:out 150 feet north-r.orthwest of the adminis
trp.t.~cn l:uiJ..fi:r,:•. The statior.. ~res ll'<Oved about 100 feet west on 
J~ly 18, 1950 t~ th~ ~resent location ju!t across the road from 
the txperiP".er:; i:itution near the experimental 'Plot5, All exr-osures 
~re consida:~d satisfactory and the entire period of rec~rd homo-
6 :.·n£lo-....s, 

;:__~;,;~ration 
.--r-.~~~-+ 

REFERENCJI'l NOTES 

~ ~ess than one half 
(aJ Aver~ge l9~gth of record, vears 

NARRATIVE CLIMATOLOGICAL SUMMARY 

'l''he Matanuska Agr!.cultural Experiment Station is located rnproxi
rnately at the center of the Matanuaka. Valley ag:dcultu.ra1 Prea. 
e.bou t four miles southwest of Palmer and 32 air mil as nor·theB et of 
Anchorage, Alaska, The surrounding cotmtry. is rolling and ·wo:Aed 
1o•ith spruce, aspen, birch and. cottonwood w.~.th the gene:i."nl 'lrioin-:
ity of tbe station being mostly cleared and crouued land, Abbu~ 
150 yards to the north a hill rises rather abru~tly about 50 feet 
e.bove the station, The Matanuska River flows into the nc,r{:hern 
end of Knik Arm about five miles south of the station. The Tal
ki.l etn9. mountai us to the nnrth and the Chugach mourltai ns to the 
east a.nd south -protect the a:r.•ea <'·B"-in,.t the ex_trto,ne or>ld co7ld.i
tions observed in the wlnter over Int~rior Alaska but n1so a~t as 
e. bll-rrier to the southe:r.•ly f'low of warm moist air fr.-)lr, the Gulf' of 
Ala.ska, the only access to the m?ist Pocific Hir b~ir.i.l to the 
southwest over Cook Inlet. The 1nnt.e.rs Pre lonF an,, moderntely 
cold, houever 0 occasionally southwestel'lv flow ,_;'flj brhi;>: : .. oil;n·
.r:.tcly ~rarm e.ir into the ,alley cnren in the ,,dntc~· 1-lith the tempel'
Atures rising abo·~re the freezin:t uoint on !In r•vernge of eight dE>ys 
in both December and January. Conversely! temperatures as low ns 
-20 to -25 may be exl)ected some time dul' ng each winter, howev&r, 
these low temperatures usually are of short duration. Pro'lm'blr, 
the P.henamerm for which the area is best kno,m are the "l1atanu~>ka 1 

e.nd 'Knik11 winds. Mntal..:tnKI\ •.rinds B'!'ll !fLO st commQn i-n ~hf:. 11int er 
months but also occur frequently- in the spring and fall. Althou.gh 
e.bout 60 nercent of the winter •Tinds are from the no:~.·then.rt, or 
down the Matanuska Valley,· "Hatnnuska" is reserved for a higr . 
gusty wind from the no1·theast. The Matanuska wind occurs on an 
average of 3-5 days in each 'of. the winter months, generally aftei' 
a period of cooliAA in the Cop'Per River Basin •rit-h the cold air 
spilling into the l'latanuske. Valley, and the flow reinforced b3r a 
High over Interior Al!!.Ska with strong easterly gradient over the 
Co-pper and Ma.tanuska Hi ver Valleys, About hfllf of the Matl!im&ke. 
winds last only one dar or less but, cccasionall:r th_t>y m~y nersist 
as long as 3-S d~ys, n idee. of the s~eed of a' strong Mate.nuska 
wind is afforded by the totaliting anemometer (cups only twc,feet 
above the F;:'Oun:!) ,;!:ich recorded a tot!'.l of 601 miles on Apnl 4, 
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I AVERAGE TEHPERATUBI _!) t· ' . 

Year Jtan \...OJ Mar Anr M<>v Ju., Jul Aull Sp Oct Nov ~£_ An1 1 
191"7 55,3 56~6 

n:~ 
~2.6 13.8 -5,-~ 

19i8 10.6 12.4 15.9 33,2 44,4 55.6 60,2 54.0 34,7 16,2 14.2 33,3 • 

1919 s.a 21.3 23.0 37,8 47,0 53,6 58.1 54.6 46,8 33.3 14,9 8.4 34.0 
1920 4.5 27.4 16,5 29.2 44.2 52.4 55.2 53.0 44.3 33,2 19.8 13.E 32.:8 
1921 4.6 12,4 26.8 36.2 45,6 56,3 55,8 55,1 46,3 33.8 18,9 14.2 33.8 
1922 13.8 14,4 17.6 35,0 45.2 54,4 55,6 53,2 45,2 40,7 22.6 12.6 34,2 
1923 15,0 23,7 22.2 38,0 48,0 s6.S. eo. a 61,0 50.4 45,0 27.2 11.0 37,5 
1924 16.0 17.2 33,4 28,4 47.1 56.5 56.6 54.6 45,5 29.8 28,5 e.o 35,1 
1925 1,.9 ·g;4 24,0 36,6 47,6 53.5 58.4 57.0 49-..9 43.2 32.2 11.6 35,4 
1926 30.0 19,8 :38,8 44,5 51,6 56,8 56,6 so.8 41.4 29,0 14.6 
1927 11.4 21,8 22.8 28.9 46,4 54.6 59,5 54.6 46.6 32.!':! 9,5 n. 9 33,4 
1926 17.4 25.6 20.8 36,5 46.6 55.6 57.0 54,4 44,7 35.4 26.2 24.0 37,0 
1929 19.4 25.2 20,8 32,5 4!3.4 55,4 56,0 54.4 52.3 36.8 29.1 7,2 36.5 
1930 11,4 6.0 21,8 35,0 45,3 53,4 58,2 57,0 44,8 32,4 20,0 26,8 34,3 
1931 24.4 25~4 25,3 38,8 45.1 55,6 57.8 57,6 47.2 3~.2 26,5 8.7 37.1 
]932 -1,8 5,0 27,8 39,4 55,5 47.2 40,6 17.6 15,2 
1933 13,0 21.6 36,6 47.9 54.0 
1934 58,6 57,1 51.6 39,6 24,0 19,0 
1935 f>8,4 54.4 47.4 32.4 20,5 16.4 

11936 17.5 13.7 21,4 36~~ 46,8 63,5 1!,\ ~ 57,8 46.4 41.2 30,0 9 .. 6 ~7.2 
11937 19. 4 8,8 24.6 ~;f). r.: 46,1 54.8 56~8 f:i3.0 50,0 41,0 22.7 13,2 35,5 
:1938 11.2 19.9 ~~.~ (U,2 47.1 53,0 56,0 57,0 so.a 41.7 24.2 20,6 37.4 
11938 12,2 20,4 ;,:::, l 37,0 46,0 54,8 57,4 52.6 47 .o 29,6 18,4 20.5 34,9 
j 1940 20,2 25.9 :Z'i, 5 44.4 48.6 55.6 58,1 55.8 47.4 37.2 23,7 20,4 38.7 

11941 12.0 28,4 33.,5 42.1 47.0 56.4 56,2 59,0 48,6 :30,9 18.0 17,2 37,4 
1942 24.2 30,2 25,5 39.0 51,4 56,3 59.4 fjlj,5 52.,0 37.8 14.9 1.2 37.4 
1943 7.1 25,4 24.0 37,8 48,2 57.6 56,9 55,0 4?,9 39,6 31,8 26,6 38.2 

:1944 17,4 ?8,6 24,6 34,4 47.2 56.4 57,0 55.6 47~ 9 37,5 23.9 19,7 37,4 
:1945 25.7 24,4 ?.4.1 33,0 43.8 53.0 56,0 53,2 44,8 33.7 13,2 13,0 34, a 
1946 l 'I.? 17.8 15,8 33,4 45.3 53,5 57.2 53.0 46.0 37.4 14,2 2.7 32.8 
1941 -4.0 lrl,O 31.0 36.1 46.2 52,. !i 56,!3 52.6 45,2 34,7 27,0 23,0 35,0 
19~a 16,8 13.2 22,8 33,7 48,.1 56,4 56,6 53.~ 45,4 35.2 15,4 4,6 33.51 
1949 12.2 6.7 :n.4 33,!5 45,9 Sl, 8 55.8 55, 36.2 26,0 6,4 
1950 3.8 9. 2 29.7 53,7 57.1 58,2 48,2 33.3 

36,31 
1951 12,2 15,8 39.1 48.1 54.2 59,4 55,7 40.0 31.7 24.2 8.8 

.1952 4.7 21,0 25.3 35,3 43,1 54.0 57,9 54,7 47.1 38.8 33.13 19.6 

1945~ for an average 24-hour wind speed of 25 miles per hour, A1-
tbnugh north9ast wint!.s are observed et thP. station in all months 
of the,jeo.J' ~a. minS.m:ttn of about 10-15 :e-:r·cent in the summer 
monthvJ, there is little chance of a ''Matanuska" ln · the summer 
mon+.!-s, The "Knik" is generelly e. ~rarm dry or "chinook" type wind 
from the east or east-southeast, Knik winds generally occ'lir when 
'P:ress1.1res are hieh in the Gulf of Alaska and may occur at a.n.v time 
1n the yeflr~ Knlk winds are 1nost frequent in April, May 1 end June 
in which months they occur on an avernge of 4·6 days e. month. Both 
the Matanuska nnd. Knik winds "fan out and are not gen"lrally as 
severe at the Experiment Station ns they are closer tc t:he mo\lths 
of r£lS'Oeetive valleys. Both winds, but primarily the ''11rJ.tanuska", 
-ay re~~o-·! alilost all the snow oover from fields cr'.l<:~ti:!.g a ha.zara 
tc en.y r,er.enn!al or wi11tor cropsr Rnd causinp considerr~bl e soU 
erosior• "'t' any time in the year, The nT~vaHing_;.rinn chl".nges from 
1:': ~ d :-Lcr northeasterly regime to Mu'bh•.rest in-May with resulting 
:r:i.'ecipi tr.tion increase from ·a minimv-m ·in April to a maximum in 
1e.te summer about half of the year s precinitation falling in 
July, A11gustJ and Se11tember, The dry S"Qring and wet sum:ner S.s the 
reverse of tne desired climatic regime for gra.in and ha;y crol)S and 
there are many overhead irrigation syste~ns and an increa~ing 
a.mo~mt o~ 'larn curinB of hay in the Valley to combat the "re
VP.r~~d11 ···:l'eoi·-,!tntion pattern. For exa.mplel the chances for seven 
!Jl' "1!>:t'<:' o•,· .. ··-'"utive days l1i thout rain start ng on June 1 at the 
Na.tanuskr., sh,tion are nearl:y one in three with the chances for 7 
o;r·;·tF><' t~·,-;: dr7s Hithout ra1n ra11idly lowering through June and 
J. •. y· \.O J. eRs t.ltm on'3 in ten at the end of July and 1 ess than one 
in 20 at the end of August. Thunderstorms are infrequent and mild 
with an average of one or two a year occurring generally in the 
early summer. Hail of a destructive nature is practically un-

r --~---- .. 
. .. 
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TOTAL PRECIPITATION . -.. 

.. ·f!E --

F.o: . lc.. il. Jan_ F.;h M,._,. A..,,. M"" J.,.., _.Yul An.. s,.f_ Q.c.L An.!.l-
1917 3,91 0.~7 2. z 1,69 o. ~rr>.12 
1918. o. 72 0.61 o. 34 1. 41 1.10 0.84 0,82 4.27 ?.,34 0,54 0.77 l,llO 15,16 
1919 0,58 T o. ~J9 0, 00 0.27 0.87 z.oc 2.23 1.90 1,62 0,45 1,42 11.44 
1920 0,14 1,7C o. '12 o. 06 0,43 1,77 2,50 1.90 0,58 0,66 0,67 0.43 11,68 
1921 o. 83 o.oa 0,75 1.25 0,81 1,10 1,57 3,93 1,80 3, 57 0,04 2,25 17,99 

g.sn 1.17 0,80 o. 28 o. 92 3, 27 2, 41 l, 54 1. 77 1.01 0,04 15. ~s· 1922 1,45 .ao o. 47 o. 32 0.21 0,35 1,10 1.05 3,75 1,91 0,97 0,54 12194 1923 l, 47 
0,41 0,26 o. 92 0,83 o.71 o.61 4,18 a.oa 1,85 0,07 0.98 13,70 1924 0, 79 

1925 0,53 8 l'l 0,32 0.20 0,07 2.20 0,70 3,05 7,55 1.88 0,55 1.08 18.31 
1926 0,66 :1o 0,12 o.os 0,29 0,65 3,57 2,32 2.21 1.~6 0,:35 1,72 13130 

0,92 0,37 0,51 0 .. 75 0.55 1.94 1,69 1,32 r'l,lO 1.22 11,25 1927 o. 93 0,95 
1,34 0,44 0.29 1,33 1,71 ?.,05 3,29 0,63 2.061.15 16.07 1928 o. 55 1,23 

1929 1.07 l,8B 0,98 0,53 0,77 0,52 2.51 2,09 2,69 2,48 1. 05 (), 31 16,88 
1930 0,87 0,46 1. 42 0, 57 1,12 2,72 2,08 6,21 5.42 1.49 2,18 1,24 <:5,78 
1931 o.as 1.08 0.22 2.31 0,72 1,42 ~.11 1,44 3,36 3,71 1.32 18,93 0.39 
1932 1,45 3.16 o.oo o.oo 4,12 2,721,52 0,17 o. 85 

0.23 0.09 1,04 1,05 1933 1.16' 0,87 
1.77 5,09 1, 54 0.70 0,14 3.81 1934 

1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 

2,09 ;!:, 18 1,72 3,08 2,01 o. 54 
0,58 0.48 0,65 T 0,02 0,50 2,88 1. 72 0.91 4. 61 3.18 1.53 17,16 
2.89 0,47 T 1.64 o. 72 1. 60 1,J6 3.81 1.24 1,05 1,29 0,14 16,02 
0.29 0,85 0,73 o.o4 0,02 o. 71 1,26 2.10 1,64 1. 58 0,91 0.46 10, Sl 
0,44 0,43 0.50 0.02 1,07 1.50 3,75 2. 59 4,81 2.2Z 0,53 0,77 18,13 
o. 53 0.07 0,14 0.65 1.54 1.23 1.15 0,45 4,20 1, 06 0.11 1,34 12.48 
0.31 o;9s 0,20 o.aa 0.97 2.10 1.94 0. 51 0, 51 1. 48 o.e2 o.so 11.07 
0,36 0,93 0.64 0,75 0.47 1.07 8.45 3.05 4,53 1.4'1 0,10 o. 3') 16.12 
0,56 o.42 o. 62 0.17 o. 51 1.84 1. 59 4,42 3,69 0.3~ 2,33 1.5:J 18,14 
2.00 0,43 0,33 0,08 0.74 1,84 2,28 6,37 3, 58 1. 51 0,23 l,H 21,13--
0,26 o.as 1.04 0,.04 0.79 1. 87 2,86 3,!?2 2.M :!.4P. (),54 0,05 18,58 
0,44 1,20 0,?.3 0,15 1,71 n, 95 1. 47 2 ... ,a 0,78 1,52 ':,88 0,48 1:'. 60 
1.04 0,23 0,.27 0.13 0.53 0,41 0.99 2,35 4,4? 0,84 1. OS o. ~~~ 12.80 
1,38 o.sl o. 67 0.24 0,17 0.16 2,76 2,19 2. 40 2, 31 0.96 0,~7 H.J2 
1.86 o.sz 0.18 0,52 o.o3 4.62 (\ 35 3.11 0,52 o;za l,C::3 .. 
1.44 o.oo 0,07 1.82 1.44 1. ~?, 0,66 0,4() 

0.53 o.os 1,00 T 2. 99 2,90 3 .. ~~ 3,19 1.34 o.~s n.oo 
1.43 0,29 0,24 0,05 0,54 0,52 3.06 2.53 11! 97 2,88 1.60 0,65 15.76 

known. The first snow genr.ra11y falls in late October ~lthoueh 
occasionally light sr.ov falls in s.~pte:nber, rea..:hir.P. a median mnx· 
depth of four inches in Ncwerr,'.:-er, ao:-.ut seven indies ir. ,J~r:Jr~r:r 
"nd c!e~reasing t:o a median maxirr.u.m Cle':lth of ? incb'!S in Ar.ril. 
S-pring break~up begins p;enerally h: ea.rly Afril and c:>nt!::ues over 
a. two or three '.o~eek period. The a''E':ap;e aet da~e of fre~ .Log 
temperi~tui~S 1n~i,he Sfll'ing is May ;;f. ·•ilh the lat..~s~ date on rec
ord Juilt ~v. 19;;r.!f. The average date c r the Hrsb :>cc·uren.::e of 
32 degrdes or lower temperat~res in the fall is ~e~•·mber 10 ~ith 
ths earliest occurrence of freezing te:~rpen;!ltu:::e.s Aur:uFt 14l 1946, 
The e.verage growing season is lO~deys, •l::e BYerege last CV~te of 
24 degrees or lower tem"QEratures in the spring ls A~~il ?1 end the 
averf.l.ga first d~te of 24 degrees or lower hmt~eratut'eP in tho fnll 
OctoberM4, Agricultural crol)S ce.n be, and ar~ 1 r11.ised Ylrofitably 
in the ataruska Valley. The t~rinchal c:limah<' deterrent& to 
a.gricultural activity in the valley Rre the relatively COOl sum
mers and the poor distr'bution of rainfalll however the eame cool 
eummers which prevent the profitable outsiue produclicn of the 
~re.rm' season crops such aa corn, tomA.toes, Rnd melona can also be 
credited for producing large potato crops, some of thn largest 
turnips and cabbages, and the most 1uxuri~nt greens in the world, 

Sale price. 10 cents per copy. Checks El.nd rr.oney ordArt• should 
be made pe.yable to the Tree.surer of the United States, Remit-
tAnces and corres~ondence regarding this nublication should be 
sent to the Superintendent of Documents, Government Printing Of-
fice, Washington 25, D, C, 

WBO, Anchorage, Alask~--~/12/54·-250 
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Local Climatological Data 
Annual Summary With Comparative Data 

->1980 
ANCHORAGE, ALASKA 

Narrative Climatological Summary 
Anchorage is in a broad valley with adjacent narrow bodies of water. Cook inlet, including Knik Arm and Turnagain 
Arm, lies approximately 2 miles to the west, north and south. The terrain rises gradually to the east for about 10 
miles, with marshes interspersed with glacial moraines, shallow depressions, small streams, and knolls, Beyond 
this area, the Chugach Mountains rise abruptly into a range oriented north-northeast to south-southwest, with aver
age elevation 4,000 to 5,000 feet and some peaks to 8,000 or 10,000 feet. The Chugach Range acts as a barrier to 
the influx of warm, moist air from the Gulf of Alaska, so the average annual precipitation is only 10 to 15 percent 
of that at stations located on the Gulf of Alaska side of the Chugach Range. 

The Alaska Mountain Range lies in a long arc from southwest, through northwest, to northeast, approximately 100 
miles distant from Anchorage. During the winter, this Range is an effective barrier to the influx of very cold air 
from the north side of the Range. Extreme cold winter weather, associated with a high pressure system over interior 
Alaska, may lead to a succession of clear days in Anchorage, with temperatures dropping to -15° to -30°, as con
trasted to the -so• and even -6s• readings in the interior. There are some factors, however, which tend to offset 
the sheltering effect of this mountain barrier. Chief among these is cold air entrapment in various suburban areas 
during periods of light winds. This results occasionally in temperatures on the outskirts of Anchorage as much as 
15" to 20° colder than observed at the official observation sites. 

The four seasons are well marked in the Anchorage area, but in length, and in some major characteristics, they 
differ considerably from the usually accepted standards in middle latitudes. 

Winter is considered to be the period during which the ponds, streams, and lakes are frozen; this normally extends 
,from mid-October to mid-April. The shortest day of the year has 5 hours and 28 mjnutes of possible sunshine. 

;,:•eriods of clear, cold weather normally alternate with cloudy, mild weather during the Anchorage winter. The 
·clear, cold weather is frequently accompanied by significant fog because of the important low-level moisture source 
provided by the arms of Cook Inlet which surround the area on three sides; while considerable floating ice is 
prevalent, the high tides maintain some open water throughout the winter. Visibilities of 1/2 mile, or less, occur 
about 5 percent of the time during December and January, and most of these low visibilities are associated with 
fog. Snow visibilities generally range from 1 to 3 miles though heavier snowfalls will, of course, restrict visi
bilities to less than a mile on a few occasions. The first measurable snow occurs, on the average, on October 15, 
but has been as early as September 20; latest measurable snow in the spring averages April 14, but has been as late 
as May 6. Snow occurs on 20 to 25 percent of the midwinter days, and most.of the snow falls in relatively small 
daily amounts, with only 2 percent of. the midwinter days having more than 4 incbes. The heavier snows occur in 
conjunction with vigorous stor~ centers moving northward acr.oss south-central Alaska. Normally, the depth of 
snowfall on the ground does not exceed 15 inches. Strong, gusty, north winds which occur, on the average, once or 
twice during the winter will, under favorable snow conditions, cause drifting and packing of snow cover. Although 
normally an area of light winds, strong "Northers" at Anchorage occasionally result from the rapid deepening of 
storms in the nearby Gulf of Alaska at a time when the interior is covered by an extensive mass of quite cold air. 

Spring is the period immediately following the famed Alaska "Break-up." This season is characterized by warm, 
pleasant days and chilly nights; the mean temperature rises rapidly; precipitation amounts are exceedingly small. 

Summer comprises the period from June through early September, and is, in reality, two seasons of about equal 
length, the first of which is dry, the second wet. At the time of the summer solstice, possible sunshine in Anch
orage amounts to almost 19~1/2 hours, and the sound of singing birds and pounding hammers is nearly as common at 
midnight as at noon. About the middle of July average cloudiness increases markedly, and the remainder of the 
summer usually accounts for about 40 percent of the annual precipitation. 

Autumn is brief in Anchorage, beginning shortly before mid-September and lasting until mid-October. The frequency 
of cloudy days and precipitation drops sharply in early October. Measurable amounts of snow are rare in September, 
but substantial snowfalls sometimes reaching 10 or 12 inches occasionally occur in mid-October. Some of the stronger 
southerly winds, a few with damaging effects, occur in the late summer or fall; these are post-frontal winds follow
ing the movement of a storm from the southern Bering Sea or Brist~l Bay, northeastward across the Alaskan interior. 
Somewhat less frequent, but more damaging, are the southeasterly "Chugach" winds which are funneled down the creek 
canyons on the northwestern slopes of the Chugach mountains east of the city; gusts estimated at 80 to 100 mph have 
caused considerable damage to roofs, power lines and trailers on a few occasions. The growing season in Anchorage 

.•}verages 124 days, with the mean daily temperature above freezing from April 8 to October 23. liay 15 is the average 
~Sate for the last occurrence in spring of a temperature as low as 32•, while September 16 is the average first date 
with 32° in the fall. The latest date with 32° in spring has been June 6, and the earliest with 32• in the fall 
August 14. 
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, . .,1 J.'40 o. 71 1 .. ~.? 1 • .-.s 1.56 c ... ~ 1aC6 1,. .51' 
o ..... 1 .,A2 i! .. 7'5 Z.RO o.o;s l.C:l a.1z 1.119 18 .. 11 
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STATION LOCATION AKCHORAGE, ALASKA 

Elevation above 
·- • Type 

s .. Gtoad ~..\MOS 
level s . T•AUT08 

~ 
. k 

B I !I 
~ .. !l . 

0 ~ . !l. . -= 0 . . 0 0 . 
~ 

Locatio a. B 
~ ~ Latii:Ud8 l.aDqii:Ud8 !~ 

. 
~ • • ~ c• Re.arJcs _g . s ; • ~ '2 . s 

~ ~~ 
~ 

~ ,s • ~ . 
~ 

~ 

H 1 1 North 'lfest -~ ~ 
. .., . "' . . ~ .~ 1E .!l . . "'"' j . :S B A ~ 

0 • 0 . 
I 

g ~ i 
.. ... ! u -a.~ l 

·~ k 8 ($ 
... 0 " 

0 
1i 

,.. . s-. .. 
0 < ~ .. ~ .1: . 

"' 
,.. . ~ .... .. .. .. " = "'"' 

illY 
1000 ft ~ north of mouth 9/3/14 12/14/22 MA 61° 14 1 149" 52' 40 a30 s 5 a - Originally 12 feet .. Raised 
of Ship Creek after February 1916 (date 

unknown). 

CGvernment. Hi.ll 12/16/22 3/21/23 1 m.i. NE 61" 15' 149° 51' 63 5 5 

NW cor .. 4th Ave. &. f' St. 3/21/23 5/25/26 1.2.S m.i. SW 61" 13' 149" 52. us b25 5 5 b -Not in use from. 6/1/25. 

South side 4th AvEmue 5/25/26 11/4/38 75 ft. s 61" 13' 
between F and G Sts. 

149° 52. us c40 s 5 c - In use beginning 7/1/29. 

SE cor • .G.th Avenue ll/4/38 10/21/40 150 Et. £ 6!0' 13 1 149° 52' liS 40 5 5 Elevations of thermometers and ra 
and F St. .Pjl:&ges prior to 10/21/40 are appro 

1.mate. Wind. instnanenc elevation 
ar:e approximate for per:i.ad. 3/'21/2 
ta 10/21/40. 

Roof of Federal Bldg. 10/21/40 2/3/43 300 ft. NW 61' u• 149° 52' 118 47 36 34 Climatological record eontinu.ed 
4th Avenue & F St .. with Airport dat:a Feb ... 194.3-June 

l964 using instrument she1 ter tem 
peratures. Park Strip data begin 
ning 7/1/64. 

CLIMATOLOGICAL STATIO~ 

Park Strip 0.6 mi. SSE U/S/63 Present NA 61° 13. 149" 52. 85 6 3 3 eS 
I cl - Effective 6/24/74. 

of Anchorage P. o. d7 
e .. Added 7/l/64 adjacent ~o 

th.ermometer shelter and com• 

) 

mission.ed l/l/6). 
Data. S\Umlarized and published. 
through 196-6. 

AIRPORT STATICN 

Merrill Field, CM Z/3/43: ll/1/53 1 .75 mi. E' 61" 13' 149° so• 134 44 6 s ; 5 Weighing rain gage discon.cinued 
Administrat Lon 8ldg. May l, 1952. 

Anchorage In ternationa1 10/30/53 3/27/64 6 mi. SW 61" 10' 149"' 59' 192 41 k6 6 18 k4 3 h6 23 f - Effective 3/2/61, 
Airport (International jll4 f22 g g - Removed 12/31/53, 
Express Air Terminal) h - Telepsych:romctet"(6') 10f10{Sl 

6/l/60 .. HygrothC!rm.ometer c omm. 
6/1/60~ relocated 2500' SW 
10/6/61. Moved 1500' N£ 2/1/6 

i. - Thernu:meter shelter site. 

I 
. j - Approkimace value for hygro-

thermometer fie-ld sit:es. 
k -Maintained to 7{7/64, data 

source th.rough. 6/ JQ/64. 

Point Campb~:l l 4/2/64 Pre-sent (o\) 61° 10' 150" 01' 114 p22 q6 q6 18 NA ml 1 r2l p6 NA (A)- Office reestablished 1.1 mile 
Ob~ervation Site l n30 ves't of previous location 
Anehora~L!' lnternat.ional following earthq"uak.e of 
Al.rport 3/27/64. 

m - Continut.~d at Air Terminal dt 
to 7/7/64. 

n • lS fL to 4/15/65, 
p • Same site as prior to earth .. 

quake until moved 1000 f'eet 

I 
II 7/27/72, 

l q • Added 3/24/71. 
r - Effective 12/7/78. 

Suho;criptio~ Price: $3.30 per year- f'or monthly data and annual !'lunmarv. Forei11;n mailin Sl.qS 1 • 
[or annual tssUt>w Th~~re is. a minimum charge of $]..00 [or each. order 0£ ~heL.f .. stocked i:sucs o[ex~~a~ S~ng c copy. 25 cents for monthly and 30 cents 
Cn:rrn~rc~. NOAA. Send payments, orders, and inquiries to Publi.cations~ N~cional. Climati~ Center,PFe~~~:iL~~idt~~eA~~~~tll~~y:~l~.t~Bg~r~rtment of 

US OEPAW"ENT OF COMMERCE 
NATIONAl CtiMAIIC CENTER 
fEDERAl BUilDING 

A~ EOU..t.L OPPORTUNifY EMPLO'fEA 

USCOMK-NOAA•ASHEVILLE • 117S 

POST..t.GE A.ND FEES PA.tD 
U.S. DEPARTMENT OF COMMERCE 

210 

4. 

• 
ASMEV!llE, N C. 28&01 

FIRST CLASS 
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susi11/c1 

HISTORICAL AVERAGE OF APRIL 1 SNOW DEPTHS - (THROUGH 1981) 
Table 5.1 

Average 
Average Water 

scs Map Years of Snow Depth Content - Course Name Number Record (inches) (inches) Drainage Basin 

Fog Lakes 24 12 28 6.4 Fog Cr. - Devi Is Canyon 124 5 39 9.0 Susitna R. 

Talkeetna R. 135 (New) 2 - 38 4.8 Talkeetna R. 

Chunilna Cr. 137 (New) 3 52 13.6 Talkeetna R. 

- Talkeetna 22 15 31 7.7 Susitna R. 

Rainbow Lake 136 2 36 8.2 Talkeetna R. 
i""" 

Bald Mt.- Lake 23 18 33 8.0 Talkeetna R. 

Talkeetna R. Pass 133 (New) 2 32 7.9 Talkeetna R. 

Sheep River 132 2 35 8.3 Sheep River 

~-
Upper Kashwitna R. 130 (New) 2 39 9.1 Kashwitna R. 

Kashwitna R. Cirque 129 2 55 16.3 Kashwitna R. - Little Willow Cr. 128 2 45 12.9 Kashwitna R. 

Independence Mine 33 15 67 20.5 Willow Cr. 
r-

Willow Airstrip 32 17 27 6.5 Willow Cr. 

Tokositna Valley (New) 0 Kahiltna R. -
Ramsdyke Cr. (New) 1 74 26.6 Kahiltna R. 

~- Dutch Hills (New) 2 81 28.9 Kahiltna R. 

Peters Hills 21 13 59 16.0 Kahiltna R. 

Chelatna Lake 20 16 40 10.2 Kahiltna R. 

Skwentna 19 15 38 10.1 Yentna R. - Alexander Lake 18 18 40 10.5 Yentna R. 

Haggard Cr. 48 18 28 6.0 Copper R. 

St. Anne Lake 28 18 24 5.0 Copper R. 
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susi11/c2 
TABLE F.5.1 (continued) 

Average 
Average Water 

SCS Map Years of Snow Depth Content 
Course Name Number Record (inches) (inches) Drainage Basin 

Fielding Lake 49 19 46 12.1 Nushugak 

Monahan Flat 25 18 31 6.8 West Fork r --, 

Susitna 

Clearwater 26 17 25 5.3 Maclaren R. 

Lake Louise 29 18 23 4.1 Tyone R. 

Little Nelchina 31 14 27 5.7 Oshetna R. 

Oshetna Lake 30 18 21 3.8 Oshetna R. 

Fog Lakes 24 12 28 6.4 Fog Creek 

Devils Canyon 124 5 39 9.0 Susitna R. 

Chunilna Cr. 137 (new) 3 52 13.6 Talkeetna R. 

Talkeetna R. Pass 133 2 32 7.9 Talkeetna R. 

Talkeetna R. 135 2 38 4.8 Talkeetna R. 

Middle Fork Iron Cr. 134 1 45 10.7 I ron Cr. 

Rainbow Lake 136 2 36 8.2 Talkeetna R. 

Sheep River 132 2 35 8.3 Sheep River 

Sheep Cr. Cirque 131 0 Sheep River 

Talkeetna 22 15 31 7.7 Susitna R. 

Bald Mt. Lake 23 18 33 8.0 Talkeetna R. 

Upper Kashwitna R. 130 (new) 2 39 9.1 Kashwitna R. 

Kashwitna R. Cirque 129 2 55 16.3 Kashwitna R. 

Little Willow Cr. 128 2 45 12.9 Kashwitna R. 

Independence Mine 33 15 67 20.5 Willow Cr. 

Wi flow Airstrip 32 17 27 6.5 Willow Cr. r __ _, 

IVIt. Bullion 141 1 46 13.3 Deception Cr. 
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TABLE F.5.1 (continued) 
!"""" 

Average 
Average Water 

SCS Map Years of Snow Depth Content 
Course Name Number Record (inches) (inches) Drainage Basin 

- Deception Cr. 142 1 48 13.7 Deception Cr. 

Capital Site 140 1 42 11.7 Deception Cr. ,. .... 
Dutch Hills New 2 81 28.9 Kahiltna R. 

Ramsdyke New 1 74 26.6 Kahiltna R. 

Tokositna Valley New 0 Kahiltna R. 

Peters Hills 21 13 59 16.0 Kahiltna R. 

Chelatna Lake 20 16 40 10.2 Kahitna R. 

Skwenta 19 15 38 10.1 Yentna R. 

Alexander Cr. 18 18 40 10.5 Yentna R. 

Haggard Cr. 48 18 28 6.0 Copper R. 

St. Anne Lake 28 18 24 5.0 Copper R. 

-
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Table F6.1 lee thickness observations across Alaskan rivers. * 

CAUTV1ELL 
Measurements made on Susitna River 

r-
River River 
width Ice thickness (:t't) width Ice thickness (:t't) 

Date (:tt .) Least ~ Date (ft.) Leo.st ~ 

10 Apr 1962 320 0,6 4.7 12 l·la.r 1964 220 2.6 4.3 
7 Jan 1963 Missing 1.3 3.8 8 Feb 1965 250 2.7 4.2 
19 Feb 1963 Missing 1.5 4.0 21 Jan 1967 280 3.0 5.3 
4 Apr 1963 220 1.8 3.2 28 Mar 1967 80 2.3 5.2 
2 May 1963 290 2.1 2.7 23 ~la.r 1970 212 3.1 4.2 
23 Dec 1963 100 l.l 3.2 

COPPER CENTER 
Measurements made on Kl.utina River 

River River 
width Ice thickness (:t't) I·Cidth Ice thickness · ( :t't) 

"""" Date (ft.) Least ~ Date (ft.) !:.llii ~ 
18 Jo.n 1950 38 open water 1.9 19 Dec 1961 !>!is sing 3.0 3.4 
5 Apr 1950 75 open water 1.6 13 Har 1962 Missing 2.5 5.0 
20 Dec 1950 17 2.7 3·9 5 Dec 1962 Hissing 2.5 3.5 
14 Mar 1951 26 3.5 4.2 5 Feb 1963 Missing 2.0 4.5 - 24 Mar 1953 38 2.8 5.0 18 z.;ar 1963 90 1.1 5.5 
8 J&n 1954 50 2.4 4.7 28 Apr 1963 88 1.2 4.8 
28 Feb 1954 49 3.1 4.0 13 Jan 1964 Hissing 4.2 4.5 
17 Dec 1960 50 slush 3.3 2 ~la.r 1964 52 2.9 4.9 
13 Jan 1961 49 1.7 3-3 12 Apr 1964 4£ rlater on ice 4.9 
20 Feb 1961 70 2.7 4.0 18 Jan 1967 4o 3.2 3.8 - 7 Apr 1961 57 0.5 2.0 24 l·!ay 1967 36 slush on ice 4.8 

GAKONA 
Heasurem:ents Made on Gakone. River 

River River 
t-ridth Ice thickness (:t't) ~ridtb Ice thickness ( ft) 

Date (rt.) Least Greatest ~ (ft.) Least ~ 

12 Jan 1950 70 0.9 1.8 14 Feb 1961 46 2.9 4.0 
7 Apr 1950 50 3.8 4.2 3 Apr 1961 48 0.1 3.1 
7 Dec 1950 90 1.7 2.4 14 Dec 1961 l.Ussing 2.0 3-5 
27 t!ov 1951 72 0.9 1.5 12 r:a.r 1962 Hissing 1.1 3.8 
26 Mar 1952 75 open water 2.8 9 :lee 196:> Ids sing 0.1 3.3 
2l Dec 1952 75 1.2 2.6 2 Feb 1963 r.assin.g 0.6 J.l 
16 Dec 1953 81 2.7 3.5 15 l·:ar 1963 70 0.1 2.5 - 3 Feb 1954 50 1.4 2.7 25 Apr 1963 67 open water 3.0 
12 Nov 1954 35 0.1 0.1 17 trov 1963 t.iissing 0.6 1.5 
ll Feb 1955 64 2.1 2.6 12 Jan 1964 t-iissing 1.2 4.1 

13 Apr 1955 36 1.4 3.9 6 Dec 1964 51 1.4 2.6 
7 Dec 1956 125 0.8 3.1 21 Jan 1965 36 3.5 5.6 
29 Dec 1956 55 l.l 2.8 '17 Dec 1965 120 1.6 2.6 

~ 15 Dec 1960 74 0.9 1.8 ·19 Jan 1967 40 open water 3-7 
10 Jan 1961 67 2.2 3-3 23 r.:ar 1967 18 0,1 3.1 

GLENNALLElX 
Heasurements r"'a.de on Tazlina Rl ver 

River River 
rldth Ice thickness (ft) width Ice thickness (:t't) 

~ (:tt.) Least Gl'e&test Date (ft.) !:.llii ~ 
20 Jan 1950 120 1.9 4.5 12 i:ar 1962 l·cissing 1.6 2.9 

r- 6 Apr 1950 120 2.6 4.5 2 Feb 1963 Hissing 0.1 3.6 
19 Dec 19~0 134 0.5 1.7 16 ~lay 1963 72 1.5 3.8 
12 ~ 1951 80 1.9 4.0 14 Jan 1964 r-Hssing 1.7 3-5 
19 !4ar 1952 55 0,7 4.9 ll·iar 1964 85 2.7 2.8 
25 !~a.r 1953 llO 1.4 4.5 ll Apr 1964 88 2.3 2.8 
8 Jan 1954 178 0,6 4.6 14 Jan 1965 110 1.0 2,8 - l ~!ar 1954 117 0.5 3.5 2l Jan 1966 93 1.9 3.6 
16 Mar 1955 116 1,8 4.5 18 Jan 1967 145 2.5 4.0 
17 Jan 1956 130 2.3 4.0 23 !lar 1967 103 1.0 3.0 
l2 Mar 1956 101 2.6 4.0 19 Dec 1968 165 0.3 2.6 
l8 Feb 1961 220 1.2 2.6 16 ~!ar 1971 llB slush 3.1 
6 Apr 1961 185 0.5 3.3 16 Dec 1971 41 l.l 3.2 
19 Dec 1961 >lis sing 1.0 3.5 

GOLD C?.EEK 
Hea.surements made. on Susitna River 

River River 
uidth Ice t~.ickneas (ft) width Ice thickness (:t't) 

Date (ft.) Least ~ Date (ft.) Least ~ 

18 ~!ar 1950 210 2.1 3.9 15 !!ar 1961 310 1.5 4.0 - 28 Dec 1950 80 1.3 3.2 4 Jan 1963 :iltissing 2.3 3.1 
2l Feb 1951 95 2.1 4.2 20 !'eb 1963 .:.nssing 3.0 4.6 
1 Apr 1952 360 1.9 4.2 5 Apr 1963 220 3.4 5.7 
18 11a.r 1953 332 l.l 3.9 23 Jec 1963 it.is.s1ng 1.5 3.4 
19 Dec 1953 299 0.4 3.4 19 Feb 1964 270 1.8 3.7 
ll Feb 1954 472 2.0 4.6 12 Jan 1965 170 1.6 3.8 
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Table F6.1 (cont'd.) Ice thickness observations across Alaskan rivers. 

GOLD CREEK 
Measurements made on Susitna River 

(continued) 

River River 
width Ice thickness ( f't) >Iidth Ice thickness (rt) 

Date (rt.) Least ~ Date (ft.) Least ~ 

30 Mar 1954 424 3.4 4.8 19 Jan 1967 130 2.3 2.8 
24 Apr 1955 360 1.6 4.3 8 Apr 1967 155 2.7 3.9 
5 Jan 1956 155 1.9 4.6 15 Apr 1969 582 1.6 4.2 
17 Apr 1956 130 1.5 4,1 1 Apr 1970 290 2.5 3.8 

LIG!!ITE 
Measurements made on Teklan1k& River 

River River 
width Ice thickness (rt) width Ice thiekness ( f't) 

~ (ft.) Least Greatest Date (rt.) ~ ~ 

9 Nov 1965 160 slush 1.5 18 Feb 1969 77 1.9 3-3 
15 Mar 1966 S6 0.3 0.9 19 l-Iar 1970 68 5.5 6.0 
21 Feb 1968 70 1.2 2.7 8 Dec 1971 50 1.3 2.3 

PAL!>!ER 
Heasu.,.ements made on Little Susitna River 

River River 
width Ice Thickness (f't) width Ice thickness (f't) 

Date (rt.) ~· ~ Do.te (tt.) ~ ~ 

26 Jan 1950 21 0.1 1.5 28 Dee 1964 34 0.4 0,9 
16 Feb 1950 27 1.1 1.7 14 Jan 1965 34 0.3 0.6 
6 Feb 1953 19 0.2 1.2 24 J'eb 1965 29 open water 0.7 
2 Mar 1954 29 0.5 1.8 26 Nov 1965 ~5 open water 1.2 
20 Jan 1956 28 0.3 1.1 28 Dec 1965 36 0,1 0.5 
26 Dec 1961 21 1.2 1.4 }'; 30 Jan 1966 22 0,4 0,9 
10 Dec 1962 44 open 1-rater o.8 24 Feb 1966 33 0,5 0.8 
21 Dec 1962 35 open wa.ter 1.3 27 Dec 1967 26 0,2 0,5 
4 Jan 1963 34 open water 0.9 25 !lev 1968 26 0.2 1.9 
9 Jan 1963 Missing 0.5 1.0 27 Dec 1968 34 0.3 0,9 
15 Jan 1963 37 o:Pen water 0.8 27 Jan 1969 30 0.4 1.0 
5 Feb 1963 Missing 0.4 2.7 25 Har 1969 41 0.2 1.3 
12 Feb 1963 Missing 0.8 2.3 27 Jan 1970 45 open water 0,9 
12 Nov 1963 48 0.3 1.6 23 Jelar 1970 4o 0.5 0.9 
2l Nov 1963 35 0.1 1.1 28 Dec 1970 46 0.3 1.2 
27 Nov 1963 30 open l'rater 1.7 25 Jan 1971 29 1.1 2.1 
9 Dec 1963 46 0.2 1.3 26 J.:ar 1971 32 0.1 0.5 
ll Dee 1963 43 open water 0,6 22 Dee 1971 29 0.5 1.1 
13 Nov 1964 4o 0.1 1.8 26 Jan 1972 38 0.6 1.1 
14 Dee 1964 34 0.7 2.0 24 Feb 1972 41 0.5 1.0 

PALMER 
~1easure!"'ents Tilade on l~Iata.nuska. River 

River River 
width Ice thickness ( f't) ><idth Ice thickness (f't) 

Do.te (rt.) Least ~ Date (ft.) Least ~ 

ll Jan 1951 135 1.2 3.4 15 Jan 1963 6; 1.2 4.5 
13 Feb 1951 130 1.6 3.0 29 Nov 1963 Missing 2.1 2.7 
20 Mar 1951 130 0.8 2.8 10 Dec 1963 Missing 1.7 2.5 
17 Jan 1952 195 0.6 3.5 20 Dee 1963 !-Ussing 2.0 2.8 
30 Dee 1952 108 0.8 2.2 17 P'eb 1964 145 1.4 2.5 
31 Dee 1954 308 o.s 1.4 1 Dec 1964 165 0.2 1.0 
16 Dec 1955 180 1.3 2.5 5 Jan 1965 175 1.6 2.2 
3 Jan 1956 214 1.8 3.5 19 Dec 1965 120 slush 2.8 
24 Jan 1956 210 1.7 3.8 28 Jan 1966 190 o.8 2.9 
ll Jan 1961 300 slush 3.0 3 l"ar 1966 1'76 0.3 2.2 
28 Dec 1961 135 slush 5.3 15 Jan 1968 202 o.8 2.1 
30 Jan 1962 !-lis sing 1.8 3.8 26 !lev 1968 135 0.2 1.2 
14 Feb 1962 ~lis sing 1.0 3.0 28 Jan 1969 150 2.7 4.1 
10 Dec 1962 275 1.3 2.8 30 Jan 1970 155 1.0 1.8 
l.2 Dec 1962 lHssirg 1.4 2.6 14 Dec 1970 28o 0.3 3.2 
31 Dec 1962 75 1.5 4.0 13 Jan 1972 105 0.2 1.6 
9 Jan 1963 Missing 1.8 3.2 28 Mar 1972 100 1.2 2.2 

PAXSOH 
Meas\ll'ef!lents made on Maclaren River 

Ri·rer River 
width Ice thickness (i't) Width Ice thickness (rt) 

Date (rt .) Least Greatest Date ( rt.) ~ Greatest 

17 1lov 1960 50 slush 1.1 6 Dec 1963 ~lissing 2.2 2.8 
3 Jan 1961 48 slush 2.7 12 ~!ar 1964 lf5 4.7 5.2 
1 !>:ay 1961 17 slush 2.0 4 Dec 1964 48 1.7 4.0 
26 !lo•t 1961 Missing o.8 1.4 8 Feb 1965 46 3.0 3.6 
20 Ja.n 1962 Hissing 2.0 2.5 21 Jan 1967 50 1.5 2.4 
7 Jan 1963 !Hssing 2.0 2.3 27 1-lar 1968 108 2.4 3.4 
19 Feb 1963 r.:issi ng 2.8 3.3 16 Apr 1969 60 4.7 5.2 
4 Apr 1963 50 3-3 4.2 
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14 Mar 1961 
3 May 1961 
18 Jan 1962 

~ 

9 Mar 1962 
2 Jan 1963 
18. Feb 1963 
5 Apr 1963 
27 Nov 1963 
23 Jan 1964 

Date 

15 Mar 1961 
27 Nov 1961 
2 Feb 1962 
29 Mar 1962 
3 J&"- 1963 
18 F1lb 1963 
27 Nov 1963 
23 Jan 1964 
l2 Jan 1965 

~ 

.i.'.rer 
width 
(i't.) 

270 
320 
Missing 

River 
width 
(1't.J 

Missing 
Missing 
Missing 

235 
~lis sing 
Missing 

Biver 
width 
(i't.) 

125 
Missing 
Missing 
Missing 
Missing 
Missing 
~lis sing 
Missing 

180 

River 
width 
(i't.) 

14 Jan 1966 182 
29 Jan 1966 155 
16 Mar 1966 135 
7 Apr 1967 170 
10 Jan 1968 245 

River 
width 

Date (ft.) 
7 Feb 1951 80 
22 Dec 1951 142 
26 Jan 1953 105 
19 l-Iar 1953 63 
17 Feb 1954 92 
26 !.'.ar 1954 94 
16 Nov 1954 147 
l2 Jan 1955 117 
17 Feb ·1955 140 
23 Apr 1955 95 
6 Jan 1956 160 
18 Apr 1956 60 
4 Jan 1961 152 
16 !oar 1961 
2 May 1961 85 

Table F6.1 (cont'd.) 

SKiiENTI\ 
t•1easure!!"ents made on Skwenta River 

Ice thick..'less (i't) 
~ Greatest Date 

slush 2.9 16 l·!ar 1964 
1.9 3.8 13 .ran 1965 
2.4 3.1 19 l·lar 1965 

Ice thickness ( ft) 

~ ~ Date 

2.3 2.9 1 Feb 1966 
1.5 2.5 14 Feb 1967 
3.2 3.7 29 t•lar 196? 
2.9 4.1 26 l•!ar 1968 
1.0 1.6 1 Apr 1969 
1.9 2.7 19 Jan 1972 

TALKEETIIA 
aeasurements l'<ade on Chulitna River 

Ice thickness ( <'t.) 
Least ~ Date 

slush s.o 18 Jan 1967 
0.7 1.8 9 Mlr 1967 
2.0 3.0 26 IW' 1968 
... 8 3.0 23 Dec 1968 
2.4 3-5 4 Apr 1969 
2.1:! 4.2 31 tt;a.r 1970 
0.2 1.8 1 Apr 1971 
1:8 3.1 18 Jan 1972 
1.3 4.2 17 Apr 1972 

TALKEl\'TNA 
Measurements made on Talkeetna River 

Ice thickness (i't) 
Least ~ ~ 

Ri~~c:r 

1:idth 
(ft.) 

200 
95 
85 

River 
1fidth 

__ J..fi, 

250 
220 
120 
230 
118 
165 

170 
190 
260 
278 
165 
190 
200 
195 
145 

River 
width 
(ft.) 

River 
l•ridth 
(i't,) 

slush 
1.0 
0.7 
1.7 
0.7 

21 Dec 1968 207 
3 .~pr 1969 210 
l Apr 1970 218 
31 ; !ar 1??1 2fl5 

;-lll!DY 
.deasuref'lents 1"1ade 0:1 r: l!na.na F.iv-er 

Ice thickness (f't) 

1.3 
0.8 
1.7 
0.5 
o.B 
1.0 
o.s 
1.5 
1.5 
0,2 
1.3 
o.g 
1.0 
1.1 
open Hater 

Greatest 
~ 
2.5 
3.3 
3-5 
3.5 
3.8 
1.2 
3.9 
3.5 
4.0 
3-7 
4.5 
1.9 
3.11 
3;1 

Date 
2e ::~1961 
19 .;an 1g62 
10 Apr 1962 
20 Feb l<>E> 
5 Apr 1<i3. 
4 Dec 1Sf,3 
9 Jart 190t
S' Apr 19-0~ 
5 Dec 1')(.1-. 
18 Jan 10~4 
28 ,Ta" l?(,f 
17 reb 19-~-'7 
28 :·.rar 1~7 
27 :-Iar 19(8 
2 .. 4rr 1970 
7 Dec 1?71 
18 Apr 1972 

Biv-er 
1c"7idth 

___\!.! .. :.L --. 
: .. ~.issi:1g 
;.:iss in;; 

140 
:.:is sine 
~o 

issin3 
.. is sins 
!1-5 

,_-·1 
J..~:·tt 

-5 
c~ 

120 
153 
:so 

52 

lee thickness (ft) 
Least Greatest 

slush 2.9 
0.8 1.9 
2.9 4.4 

Ice thickness (:rt) 
Least Create~ 

slush 2.8 
slush 2.7 
2.3 3.1 
2.2 4 • .0 
1.9 3-0 
slush 4.5 

Ice thickness (i't) 
Least ~ 

1.2 4.9 
2.4 4.4 
slush 3.1 
open ,1ater 2.2 
0.2 3.0 
e.g 3-5 

-·· 2.2 5-3 
0.5 2.4 
2.2 5.0 

lee thickness ( 1't) 
~ ~ 

1,4 
open lor&te:r 
1.3 
1.1 

2.1 
3-3 
2.3 
2.8 

Ice thbkness ( ft) 
Least Greatest 

open- "zater ~ 
1.0 3.4 
0.1 4.8 
0.1 3-3 
o. 7 3. 5 
a.6 3.0 
o. 7 3. 7 
open Hater 2. 0 
1.5 2.9 
1.4 3-9 
0.1 3-9 
o.B 3.3 
(1,4 4.1 
o;3 3,1 
0.2 2.4 
1.8 3.2 
0.4 3.6 

*Source: Bilello, Michael A., "A Winter Environmental Data Survey o£ the 
Drainage Basin o£ the Upper Susitna River, Alaska". U.S. Army Cold Regions 
Research and Engineering Laboratory, Hanover, New Hampshire, Special Report 
80-19, April 1980. 
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TABLE F.7.1 
HISTORICAL EVAPORATION* (INCHES) 

MCKINLEY PARK 

June ~ August 

1967 3.97 3.20 2.42 
1968 3. 31 3.67 2.25 
1969 3.48 2.39 
1970 3.35 2.20 
1971 6.38 3.75 2.06 
1972 3.97 4.10 2.61 
1973 3.37 3.25 1.55 
1974 
1975 
1976 
1977 3.77 4.02 3.37 
1978 3.02 3.46 3.31 
1979 2.81 2.97 2.73 
1980 4.04 2.92 1.88 
1981 3.24 1.89 2.18 

Average 3.78 3.35 2.41 

Maximum 6.38 4.02 3.37 
Minimum 2.81 1.89 1.55 

* From NOAA Climatological Data Reports. 
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TABLE F.7.2 
HISTORICAL EVAPORATION* (INCHES) 

MATANUSKA AGRICULTURAL EXPERIMENT STATION 

~ June ~ August September 

1951 4.16 2.21 1. 79 
1952 4.45 2.98 1.64 
1953 3.99 4.96 4.88 2.58 1. 71 
1954 4.74 4.80 4.10 3.03 2.23 
1955 3.48 4.91 3.96 2.50 
1956 4.83 4.32 4.44 1.47 
1957 6. 41 5.45 4.80 3.59 2.03 
1958 4.35 5.00 3.97 3.53 2.00 
1959 4.76 5.23 2.79 2.82 1. 46 
1960 3.76 4.44 3.59 . 2.47 1.08 
1961 5.18 4.17 3.40 2.41 1.62 
1962 3.66 4.09 3.85 2.81 1.66 
1963 3.56 3.42 2.50 1.48 
1964 4.04 3.06 1.60 
1965 4.18 7.19 4.34 
t966 3.56 4.08 4.36 2.60 2.25 
1967 4.35 3.07 3.99 2.91 1. 76 
1968 4.57 3,56 3.30 1. 66 
1969 5.42 4.38 3.53 2.07 
1970 5.03 3.13 2.36 
1971 5.34 4.93 4.90 2.68 1. 57 
1972 3.43 4.06 4.90 3.79 2.63 
1973 5.05 3.56 4.38 3.52 
1974 5.06 4.96 3.96 3.79 2.20 
1975 4.20 3.56 3.16 3.17 1. 73 
1976 4.22 5.34 4.55 3.21 2.13 
1977 4.11 5.20 5.24 3.18 1.84 
1978 4.60 3.01 3.33 3.23 1.70 
1979 4.84 3.90 4.01 3.73 2.54 
1980 3.72 2.98 3.27 2.74 
1981 4.41 3.98 2.82 2.25 

Average 4.48 4.30 4.18 3.10 1.88 

Maximum 6. 41 5.45 7.19 4.34 2.63 
Minimum 3.43 2.98 2.82 2.21 1.08 

* From NOAA Climatological Data Reports. 

F-90 




