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GLACIER CREEK 

SECOND YEAR DATA REPORT 
 
 
This report documents work completed under an ADEC-administered Section 319 Water 
Quality Grant.  All data and results included were completed during the State of Alaska 
fiscal years 2001 and 2002 that extended from July 1, 2000 to June 30, 2002.  Work 
completed under the terms of the grant was the collection of streamflow and water 
quality data at Glacier Creek near Girdwood. 
 
Glacier Creek is located in South Central Alaska approximately 40 miles southeast of 
Anchorage, and has approximately 62 square mile drainage.  The town of Girdwood with 
a full-time population of 1500, and the Alyeska Ski Resort are the major developments in 
the Glacier Creek drainage. Glacier Creek and its primary tributaries Virgin, California, 
and Crow Creeks have been identified by the Alaska Department of Environmental 
Conservation  (ADEC) as high priority waters for protection.  The U.S. Geological Survey 
(USGS) both maintained a continuous gage site on Glacier Creek for the period of 1965-
1978, as well as collecting miscellaneous water quality data for the period of 1956-1986. 
 
Since the USGS discontinued the Glacier Creek data collection, the population of the 
Girdwood area has tripled, and the Alyeska Ski Resort has undergone major expansion 
including the construction of a large luxury hotel.  Future developments now include 
plans for the construction of a full 18-hole golf course, and the Municipality of Anchorage 
anticipates that the population of the Girdwood area will more than double in the next ten 
to twelve years.  
 
Precipitation in the Glacier Creek drainage is high, with a mean annual snowfall at the 
top of the Alyeska Ski Resort of 587 inches (48.92 feet).  During the 2000-2001 season, 
Alyeska Resort measured precipitation at 160% of normal at the top of the ski resort at 
939 inches (78.25 feet).  Resulting mean annual flows for Glacier Creek are 
correspondingly high for a drainage of its size. During the 2001-2002 season snowfall 
was 606 inches, close to the mean annual snowfall. 
 
This data collection project, the results of which are reported here, re-establishes a 
continuous stream-gage recording site and collects water quality data at a location near 
the USGS historic site.  The objective of this data collection is to begin the evaluation of 
the real or potential changes in runoff due to basin development that may have occurred 
to Glacier Creek since the end of the USGS data collection.   This data may also serve 
as a basis to help assess what future development impacts may be on the Glacier Creek 
drainage. 
 
Installation and Servicing Description 
The location of the stream gage installation at Glacier Creek was near the same site 
used by the USGS for their continuous recording gage site maintained for the years 
1965-1978.   The site for the installation of both the recording instruments and discharge 
cross sections is located a few hundred feet downstream of the Alaska Railroad bridge. 
Permits were obtained from the Heritage Land Bank for completion of the installation on 
their property.  Appendix I in the First Year Data Report presents photos of the 
installation and site. 
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Installed recording instruments include two Dryden Instrumentation R2 data loggers 
housed in a watertight instrument shelter.  Redundancy of instrumentation was included 
to reduce the possibility of data loss due to instrumentation malfunction.  The data 
loggers were linked to two INW pressure transducers and Great Lakes electrodless 
conductivity probes. The initial installation of all equipment was completed 08/02/00. A 
single additional temperature probe was added to the on 10/11/00. As discussed on 
page 4, the originally installed conductivity sensors did not function properly.  
Consequently on October 16, 2001, an entirely new set of instruments was installed. All 
probes were mounted on concrete blocks specifically designed for installation of the 
probes.  Each block, designated the upstream and downstream block respectively, was 
located in a deep part of the channel adjacent to the bank to minimize cable lead length 
and facilitate installation, service, and retrieval.  
 
Servicing and downloading of data from the site was completed on roughly a monthly 
basis.  Site visits usually included a download of all recorded data; a discharge 
measurement at a monumented cross section; a site survey tying elevational data to 
known datum points; and use of a Hydrolab Quanta multi-parameter water quality 
instrument to verify recorded conductivity and temperature data, and document other 
water quality parameters.  Appendix A is the data summary spreadsheet that lists all site 
visits, and measurements completed. Appendix B gives trip reports for each site visit, 
including discharge notes, survey notes, data download notes, and all other site 
documentation and comments.  At the time of the fourth site visit (see Appendix B, page 
b12) a complete site survey was made including referencing known datum elevations to 
allow for correlation with historic USGS data. 
 
Streamflow Data 
Stage discharge relations were developed from 25 measurements made over the course 
of the project.  During the high flows of mid-June 2001, the channel configuration 
changed resulting in a shift to the rating curves.   Therefore, a revised rating curve was 
developed for the second year of the project to reflect the channel change.  Figure 1 
shows the graph and equation for the First Year Data Report, while Figure 2 gives the 
graph and equation of the Second Year Data Report.   

Glacier Creek Rating Curve
August 2000-June 2001

y = 0.5925Ln(x) - 0.8262
R2 = 0.9842
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Figure 1: First year stage-discharge relation (rating) curve. 

  2

marym



Glacier Creek Rating Curve
June 2001-June 2002

y = 0.1613x0.4318

R2 = 0.9974
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Figure 2: Second year stage-discharge relation (rating) curve. 
 
The red squares represent the point discharge measurements at corresponding stages, 
and the blue lines are the best-fit curves through the points that result in the stage-
discharge relationship.  Both rating curves were developed using stage data from the 
upstream sensor, because this sensor had a marginally better stage-discharge 
correlation.  Data from the downstream sensor is presented in Appendix C.   
 
Appendix C lists all daily average stage data for both sites, and the calculated daily 
average discharges using the equations above. Figure 3 below is the hydrograph, or 
graphical representation of all discharge data collected during the period of record.  The 
line in blue is the calculated discharge from the upstream R2 stage recorder, and the red 
squares are the point discharge measurements made at the time of each servicing trip.  
Thus on days when the stage is increasing or decreasing there is likely to be an 
apparent discrepancy between measured and calculated discharge.   
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Glacier Creek Hydrograph
August 2000-June 2002
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Figure 3: Glacier Creek hydrograph. 
 
Maximum discharge during the project period was recorded at 1488 cubic feet per 
second (cfs) occurring on 06/27/01, while minimum discharge was 25 cfs occurring from 
04/01//02 to 04/05/02.  Average discharge over the 22-month project data collection 
period is 257 cfs.    The Glacier Creek hydrograph shows typical south-central Alaska 
streamflow conditions, with one exception.  Streamflow is highest during periods of 
maximum snowmelt in June, then has a secondary peak during the wet fall months. In 
addition, Girdwood can experience periods during the winter when large low-pressure 
systems from the Gulf of Alaska bring warm, wet weather to the area resulting in 
increased snowmelt and winter high flows in Glacier Creek.  During a 48-hour period on 
Dec. 26-27, 2001, Girdwood received 8.6 in. of rain while temperatures were in the 40’s.  
The rain combined with low to mid-elevation snowmelt produced a mid-winter increase in 
flow from 70 cfs to 1000 cfs in one day. 
 
The USGS reports a 13-year record with a mean annual average of 264 cfs.  The data 
collected during this project period is near long-term average discharge conditions 
previously collected by the USGS.  In the period of record available form the USGS, 
mean annual flows varied from a low of 173 cfs to a high of 345 cfs. 
 
 
Water Quality Data 
One of the initial goals of this data collection project was the collection of continuous 
recorded conductivity data.  Unfortunately, due to continual instrumentation problems, no 
reliable continuous recording of conductivity data was available during the first 14 
months of the project.  Despite numerous efforts to apply calibration factors, the data 
collected from the conductivity probes failed to correlate with verifiable/calibrated data 
measured with the Hydrolab Quanta water quality instrument.  New conductivity and 
stage sensors were installed Oct. 16, 2001, and accurate, reliable data has been 
collected since that time.  Figure 4 is a graph of daily average conductivity data versus 
streamflow collected since Oct. 16, 2001.  The blue line represents average daily 
discharge, the red line average daily specific conductance, and the green squares the 
Hydolab Omnidata specific conductance filed measurements. 
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Glacier Creek Discharge vs Specific Conductance
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Figure 4:  Specific conductance versus discharge. 
 
Average daily specific conductance data recorded during this project period (June 7, 
2001 to June 4, 2002) resulted in a maximum specific conductance of 185 µS/cm 
@25°C; a minimum of 89 µS/cm @ 25°; and a mean of 127 µS/cm @ 25°C.  These 
values are similar to historic specific conductance data collected by the U.S. Geological 
Survey.  Over a period of 30 years (1956 to 1986) the USGS collected 58 readings and 
measured a maximum specific conductance of 156 µS/cm @ 25°C; a minimum of 68 
µS/cm @ 25°C; and a mean of 113 µS/cm @ 25°C. 
 
In Glacier Creek specific conductance is inversely proportional to discharge (see Fig. 4 
above).  The relationship is particularly noticeable during precipitation events in 
November and January, and during the onset of the snowmelt period in late April.  It is 
interesting to note that there is a drop in discharge and a corresponding rise in specific 
conductance after snowmelt ends and before glacial melting begins in early June.  This 
represents a cool, dry period in early June. 
 
Contrary to the overall relationship, small spikes in specific conductance correspond to 
very small spikes in discharge in mid-March and mid-April.  A likely scenario is a high 
tide event, accompanied by high winds.  Tidal water moves into Glacier Creek, thereby 
creating a ponding effect.  As a result, stage and conductivity sensor readings show a 
small, sharp increase of short duration.  Figure 4 also plots specific conductance sensor 
readings and Hydrolab Quanta measurements.  The relationship between sensor 
readings and Quanta measurements is good, with a correlation coefficient is 0.98.   
 
Use of the Hydrolab Quanta followed strict recommendations, and Quality Assurance 
Project Plan established at the outset of the project (see First Year Data Report). The 
QAPP specified pre-and post-calibration of the instrument for each site visit (see 
Appendix D, Calibration Record).  Data collected by the Hydrolab Quanta is therefore 
considered accurate and reliable.  Stream temperatures are shown in Figure 5 below, 
and follow typical Alaska seasonal temperature patterns. 
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Glacier Creek Discharge vs Temperature
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Figure 5: Discharge and temperature. 
 
 
Results and Discussion 
Streamflow data collected during the data collection period plots in expected patterns 
(see Figures 1 & 2) and yields prediction equations with a high statistical probability of 
accurately calculating discharge from recorded stage data.  Streamflow data are 
considered accurate and reliable for the entire collection period with the possible 
exception at highest tide where pooling may slightly affect stage readings (see Appendix 
B, page B43, site visit coordinated with high tide event).  No ice was observed in the 
channel that would materially effect the stage discharge relation.   
 
Mean flow during the project period of record (257 cfs) approximated the long-term 
mean flow recorded by the USGS (264 cfs).  The general flow pattern for the data 
collection period (see Figure 3) shows an expected recession from late summer through 
late winter, with notable spikes due to precipitation or runoff due to warm periods in 
January, and a rapid rise as break-up occurs in spring.  Base flow for the winter of this 
data collection period is in the 25-45 cfs range. 
 
Specific conductance data collected and recorded by the sensor/recorder array during 
the first 14 months of the project data collection period is considered unreliable and 
inaccurate, and excluded from analysis. Specific conductance data collected after 
October 2001 is accurate.  Data measured by the Hydrolab Quanta was verified by pre- 
and post-calibration procedures that authenticate the accuracy and reliability of those 
points of data.  Based on stream discharge and specific conductance data collected 
during this project period, no noticeable impacts from urban development or urban runoff 
on Glacier Creek are evident. 
 
Appendices D, F, G and H in the First Year Data Report are the historic discharge and 
water quality data available for Glacier Creek, including specific conductance.  Initial 
indications are that under flow conditions that approximate long-term averages, both 
discharge and specific conductance values are near historic values, and follow a 
seasonal pattern that suggest there has been little impact to Glacier Creek from the 
development in the Girdwood area.  This should be considered a preliminary analysis 
based on less than two years of data collection.   
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Future Directions 
This report summarizes the second and final year of the Section 319 grant that funded 
this data collection project.  The following are areas of the project that need further 
definition and attention: 
 
• Completion of discharge correlations with historic USGS records.   
• On-site measurement of specific conductance with the Hydrolab Quanta during 

winter high flows, and break-up high flows to document possible effects of surface 
runoff from Girdwood area development. 

• Further definition of flow and water quality under both higher and lower flow 
conditions allowing for more statistically significant correlation with existing USGS 
historic data. 

 
AHS hydrologists will continue monitoring Glacier Creek in an effort to compile a 
statistically longer period of record that can be used in planning for Girdwood’s future. 
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