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GLACIER CREEK 
FIRST YEAR DATA REPORT 

 
 
This report documents work completed under a ADEC-administered Section 319 Water 
Quality Grant.  All data and results included were completed during the State of Alaska 
fiscal year 2001 that extended from July 1, 2000 to June 30, 2001.  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.  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 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. 
 
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.  
 
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 instrumentation and 
discharge cross sections is located a few hundred feet below the Alaska Railroad bridge. 
Permits were obtained from the Heritage Land Bank for completion of the installation on 
their property.  Appendix I is a series of pictures that depict the installation and site. 
 
Recording instrumentation installed included two Dryden Instrumentation R2 recorders 
housed in a steel instrument shelter.  Redundancy of instrumentation was included to 
reduce the possibility of data loss due to instrumentation malfunction.  The recorders 
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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. 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 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 are 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 tying in to known datum elevations to 
allow for correlation with historic USGS data. 
 
Streamflow Data 
A stage discharge relation was developed from twelve measurements made over the 
course of the project.  Figure 1 is the graph and equation for the line for the lower block.  
The equation for the line has an R2 of 0.9531.  That is usually considered good results.  
Figure 2 is the graph and equation for the line for the upper block.  The equation for that 
site has an R2 of 0.9842.  The upper block equation has a minor, but still greater 
statistical fit to the data than the lower block equation.  Due to the slight statistical 
advantage to the upper block equation, it is the equation used for all conversion of the 
recorded stage data to discharge.  In both Figures 1 and 2, actual point measurements 
are shown as red diamonds.  The calculated regression line is in blue as calculated from 
the upper block equation. 
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LOWER BLOCK STAGE DISCHARGE

y = 0.6769Ln(x) - 1.2394
R2 = 0.9531
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Figure 1: Lower block stage discharge relation. 
 
 

UPPER BLOCK STAGE DISCHARGE

y = 0.5925Ln(x) - 0.8262
R2 = 0.9842
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Figure 2: Upper block stage discharge relation. 
 
 
Appendix C lists all daily average stage data for both sites, and the calculated daily 
average discharges using the equations above.  The remaining presented graphs in this 
report use discharge data listed under the column in Appendix C as upper block average 
daily calculated (sixth column from the left) from the equation shown in Figure 2 above. 
 
Figure 3 below is the graphical representation of all discharge data collected during the 
period of the project.  The line in green is the calculated discharge from the R2 stage 
recorder, and the red squares are the point measurements made at the time of each 
servicing trip.  Values shown by the red squares are instantaneous point in time 
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measurements, while the values represented by the green trend line are daily averages.  
Thus on days when the stage is increasing or decreasing there is likely to be an 
apparent discrepancy between measured and calculated discharge.  
 
 

UPPER BLOCK SENSOR DISCHARGE
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Figure 3: Upper block sensor discharge data. 
 
 
Maximum discharge during the project period was 829 cubic feet per second (cfs) 
occurring on 08/04/00.  Minimum discharge occurred on 02/24/01 at 43cfs.  Average 
discharge over the project data collection period is 188 cfs.  Unfortunately, that period of 
record is not a full year, but is closer to 10 months, omitting most of the month of June 
and all of July.  The USGS reports a full term 13 year record with a mean annual 
average of 264 cfs (see Appendix D).  Using the USGS data and removing the months 
of June and July to make it roughly correspond with the 10 months collected on this 
project, results in a long-term 10-month equivalent discharge of 193 cfs.  The data 
collected during this project period therefore appears to be near longer 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 
recording conductivity data.  Unfortunately, due to continual instrumentation problems it 
appears that no reliable continuous recording of conductivity data has been completed.  
For unexplained reasons the sensors gave erroneous readings from the time of 
installation.  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. 
 

 Page 4 

marym



Figure 4 is the graphical representation of all conductivity data collected during the data 
collection project.  The line in blue is data collected by the continuous recorder and 
sensor located on the lower block; the line in green is data collected by the continuous 
recorder and sensor located on the upper block; and the yellow squares are measured 
values taken with the Hydrolab Quanta on servicing visits. 

CONDUCTIVITY DATA
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Figure 4:  Conductivity Data 
 
 
Use of the Hydrolab Quanta followed strict recommendations, and Quality Assurance 
Project Plan (QAPP) established at the outset of the project (see Appendix J).  The 
QAPP specified pre-and post-calibration of the instrument for each site visit (see 
Appendix E, Calibration Record).  Data collected by the Hydrolab Quanta is therefore 
considered accurate and reliable. 
 
Prior to the 12/14/00 site visit (see Appendix B, Ninth Site Visit Trip Report) the data 
recorded by the sensor/recorder array differed substantially from data measured with the 
Hydrolab Quanta.  The 12/14/00 visit is evident on Figure 4 as the date when 
conductivity data have a nearly vertical trend line down and up in the upper and lower 
blocks respectively.  The 12/14/00 site visit is the date when a recalibration of the 
sensors and recorders was completed.  The justification for the recalibration of the 
instrumentation at the ninth site visit was the clear indication of faulty conductivity data 
being recorded prior to that date.  Figure 4 shows erratic conductivity values collected by 
the recorder/sensor array prior to the 12/14/00 recalibration, the trend lines of the two 
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data sets reverse each other on several occasions, and are each substantially different 
from the calibrated values collected by the Hydrolab Quanta data.  After the 12/14/00 
recalibration, data collected by the upper block site goes to negative values, likely 
resulting from an electrical short, and is clearly incorrect.  Initially, the lower block values 
at the time of the recalibration appeared to be close to the values measured by the 
Hydrolab Quanta.  However, as Figure 4 shows, the data collected by the 
recorder/sensor array continued to drift further from those measured by the Hydrolab 
Quanta.  On servicing dates after the recalibration it was noted repeatedly that the 
conductivity sensor was covered with silt/organics.  After removal of the material 
collected on the sensor the value recorded from the sensor would change.  This brought 
still more into question the validity of the data being recorded.  Due to the problems 
outlined above, only conductivity data measured by the Hydrolab Quanta will be used in 
the remainder of this report.  Data collected by the recorder/sensor array is considered 
questionable and unreliable. 
 
 

DISCHARGE AND TEMPERATURE
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Figure 5: Discharge and Temperature 
 
A temperature probe was added to the sensor array on 10/11/00.  Figure 5 is the graph 
of discharge and temperature. Discharge is shown by the green line, and temperature is 
the magenta line.   
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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 effect 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 
period of record closely approximated the long-term mean flow recorded by the USGS 
for a corresponding period of the year.  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 45 cfs range. 
 
Specific conductance data collected and recorded by the sensor/recorder array during 
the data collection period is considered unreliable and inaccurate, and excluded from 
any additional analysis.   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.  
 
Figure 6 is a plot of discharge and specific conductance data measured by the Hydrolab 
Quanta.  Interpretation of Figure 6 is that from late summer to nearly break-up that 
specific conductance stays in a range of roughly 100 µS/cm@25°C to 140 
µS/cm@25°C.  Under higher flow conditions, like those found at either extreme of the 
graph, the specific conductance values decrease to the 80 µS/cm@25°C range.  
 
Appendix F and G and H are the historic water quality data available for Glacier Creek 
that include specific conductance.  Appendix F is the USGS data available.  In all, the 
USGS has 58 datum points pertaining to specific conductance.  They report a maximum 
of 156 µS/cm@25°C; a minimum of 68 µS/cm@25°C; and a mean of 113 µS/cm@25°C. 
Data collected during the data collection period of this project resulted with a maximum 
specific conductance of 136 µS/cm@25°C; a minimum of 82 µS/cm@25°C; and a mean 
of 112 µS/cm@25°C.  Not only do these numbers fall within the same general range, but 
a very similar pattern can be seen whereby at higher flows the specific conductance 
drops to the lower end of the range, and conversely at lower flows the specific 
conductance rises to the upper end of the range.  Appendix G lists data collected by 
DNR in 1992 and 1993.  A point measurement of specific conductance made at the 
Alaska Railroad bridge (site 4) n 04/14/93 lists a specific conductance of 101 
µS/cm@25°C.  Although that data point does not have an accompanying discharge 
value, it falls into the same range as measured during this data collection period during a 
pre-break-up flow condition.  Appendix H lists data collected by Montgomery Consulting 
Engineers in 1989 and 1990.  This data is of unknown quality control, but largely 
corroborates historic data collected by both the USGS and DNR. 
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DISCHARGE AND CONDUCTIVITY
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Figure 6: Discharge and Specific Conductance 
 
 
 
Initial indications are is that under flow conditions that approximate long-term averages 
for the period of data collection that 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 then a year of data.   
 
 
Future Directions 
A second year of the Section 319 grant that funded this data collection project has been 
approved.  The following are areas of the project that need further definition and 
attention. 
• Installation of conductivity probes with more appropriate range and higher resolution. 
• 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. 
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