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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 | 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 R? 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 R? 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
R? = 0.9531
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Figure 1: Lower block stage discharge relation.

UPPER BLOCK STAGE DISCHARGE
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R? = 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.
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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.

200
150 A
100 +
50
0 T T T T T
o} o o o o o o o o o o — — - — — — — — — - — ‘—
P o (=} (=} o o (=} o o (=} (=} o o (=} o o (=} Q o (=} o o g
Fx = = = = = = = = = = = = = = = = = = = = = =
F T L - o T 9 < 9 g W= T Q /W g0 3 VLY g
© o (o2} (o2} o o ~ -~ ~— N ~— ~ N N ™ 3} < < fe}
- - - -~
-50
DATE

‘ LOWER CONDUCTIVITY UPPER CONDUCTIVITY MEASURED

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
qguestionable 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 uS/cm@25°C to 140
uS/cm@25°C. Under higher flow conditions, like those found at either extreme of the
graph, the specific conductance values decrease to the 80 uS/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 uS/cm@25°C; a minimum of 68 uS/cm@25°C; and a mean of 113 uS/cm@?25°C.
Data collected during the data collection period of this project resulted with a maximum
specific conductance of 136 uS/cm@25°C; a minimum of 82 uS/cm@25°C; and a mean
of 112 uS/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
uS/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.

o 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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Appendix B

Glacier Creek Streamgage
Trip Report
08/02/00
First Site Visit (Installation)

Staff participating: Stan Carrick, Mark Inghram, Roy Ireland, and Mary Maurer
Weather Conditions: Overcast, windy (high wind waring issued by Weather Service

along Tumagain Arm), drizzle to steady rain during the day, temperature in the high
50's..

Tidal Conditions:

Accomplishments:

¢ Installation of a dual recorder/sensor stage recorder and conductivity measuring
equipment. Equipment installed included two electronic recording instrument
shelters on a single steel post concreted into the right bank of Glacier Creek at a
distance approximately 100 to 150 feet downstream of the Alaska Railroad Bridge.
Electronic recorders are R2 units manufactured by Dryden Instrumentation in
Anchorage, INW pressure transducers, and Great Lakes 3625e2t electrodless
conductivity probes.

o Establishment of a standard cross section for discharge measurements located
approximately 50 to 75 feet downstream from the instrument shelter. A discharge
measurement was completed using a Price AA meter and Aquacalc recorder: -
Velocity and flow conditions were sufficiently high as to require the measurement to
be completed largely from a boat secured to a tag line stretched across Glacier
Creek. Measured discharge was recorded at 672 cfs.

e Completion of a suite of water quality measurements. Using a new Hydrolab Quanta
water temperature was recorded at 6.37C; specific conductance at 82uS/cm @25C;
DO at 12.5 mg/; TDS at 0.1g1. Due to a broken part in the Quanta, an older
Hydrolab 4041 was used to measure pH at 7.3.

e Completion of an abbreviated site survey (due to time constraints). Established a
local benchmark and to that was correlated elevations of the top of the instrument
shelter, sensor levels, and water levels at both the sensor locations and discharge
cross section.

e Made contact with the most immediate property owner/resident to the installation.
He agreed to contact us if any tampering of the installation occurred, or if some
change in flow conditions or bank stability was noted. Contact is Mr. George (Joe)
Hanson at 783-2816

Issues for Next Site Visit:

e Completion of more extensive site survey tying in known elevations from the Seward
Highway Bridge. Through coordination with known elevations (MSL) it may be
possible to tie into older USGS data.

» Stickers for instrument shelters identifying operators and purpose of installation.
Assembly of cable to specifically adapt to discharge cross section (use with come-
along).

« Creation of note forms specifically for Glacier Creek data collection
Location of second anchor on right edge to allow for possible use of come-along.
Paint to locate benchmarks.
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STATE OF ALASKA, DEPT. OF NATURAL RESOURCES b .

DIVISION OF MINING, LAND & WATER P

ALASKA HYDROLOGIC SURVEY -I Appendix B
550 W 7TH AVE., SUITE 900A -

— ANCHORAGE, AK 99501-3577

Phone: (907)269-8640 Fax: (907)269-8947 |
J

WATER QUALITY FIELD NOTES - SURFACE WATER

Location: 6‘/{?(;{( )~ Collected by: M. &Qﬂfs ’ A. Z E [{‘_ ::g
Date:__ H/2/0p  Station: ——Q—fM—“—"—f&‘g‘ﬁm Time: D '=2— ﬁM
Method of Collection: 73 mb

Weather: / aud rc ‘ . ETevation: Discharge: (7
4 “',. Vd 7_& oﬂ;.,t} ) 183y ge: (72 (cfs)

0 -
H‘P‘ Temperature: Water:6.37°C; Alr: °C; pH: {Hydrolab Model 13

meter) H}’ "fq{,é

Mﬁ
(‘Lu Conductivity: Uncorrected: 8&, umhos @25°C Slope Corrected: ‘/99/
Dissolved oxygen: /2.5 mg/l 102,/ % saturation Turbidity: NTU
Barometric pressuru Hg: mn or 200 in Hydrolab batt. 43 v
TOS 22! 4 /L -
Aklalinity: Samp1e Slze: ml; H2$04 N (factor } Instruments:
Titer added (digits) pH —img (C) Calculations
7
._ &475& 2 :-r-m__ Be = 2 REY g1t wypn st pmét.
- pn ot poase = 316k b Tdovncdrcon prdbiee
/r/\.r/:/m/dé %/ /2 & aalfs
£ ZER 94 /75/ i
puis Lo Eang < .o & / " a F—ffm_:ﬁ_a&.e.j____
~
N /T az / ?’ 8 .%
- (=]
Pockoaw wdit, - G . Y OC (1 JaXix T-gh:rx_a,
. A .
Vi fFiea tuel (o uowTh ﬁ%_{g_ﬁﬁf_ﬁ:ﬂ_
Moo dob O [ reaplic & (eantnile
. ! J 4
1%
[ Iy
Analysis: ;
. field-filtered, [field-filtered, unfiltered, unfﬂtsrtd,
Bottle: untreated acidified well-mixed | acidified
| volume (ml1): .
preserved with:
Comments: .
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Time; /5 €O

ke, e e by e

Party: S A, RE My W&M Cc.,pyr_ At
= 565 . Temp: 5 :
Instrument height; =27 £.0¢” /Qﬂ'f'_ Gu =2.7 Go= 7)) gf:@
»* / -2 ELEY,
¥ | Location Top Middle | Bottom | £°
Bml: R keay 21 (Tod V.92 700’
Bm:_Cong £€e _fovaodlin . To 77.42
Bmi:_79p 037 $835 | 74/ 72.02
Bmé.__70F Aomw g.74 e
LEoW @ x sect:
REoW @ x sect: /.52 Wgzsz— 72,74
LEoW @ recorder:
REoW @ recorder: /0.3) g235 427.5 7
LEoW upstream:
REoW upstream:
LEoW downstream:
REoW downstream:
Top of sensor rebar:
Top of sensor
Water @ sensor
Battom @ sensor _
Sketch: v |
p v
3|, o
N wATamsT] |
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Appendix B

Glacier Creek Streamgage
Trip Report
09/06/00
Second Site Visit (maintenance)

Staff participating: Stan Carrick, Mark Inghram,

Weather Conditions: Overcast, occasional drizzle, temperature 45 to 50.

Tidal Conditions: Low tide approximately 2 hours prior to discharge measurement.

Accomplishments:

Completion of two discharge measurements at the established discharge cross
section. The first measurement was made using a Pygmy meter, and the second
using a Price AA meter. Results of the two measurements were 196 and 192 cfs
respectively. Two measurements were completed was as a check on the relative
accuracy of the two meters under flow conditions encountered. Results_are
considered corroborative and within measurement error, and an average of the two
measurements (194 cfs) will be used in calculating a stage discharge relation.
Serviced both recording instruments. Both appeared to be operating correctly. No
batteries were replaced as they checked out with adequate voltage. Internal and
extemal desiccants were changed. All data were downloaded.

A site survey was completed correlating stage and sensor elevations to a local
benchmark on the Alaska Railroad Bridge abutment. The bolit used as a benchmark
was more clearly identified with orange paint. A more complete survey correlating all
elevations to a known benchmark was not done. The reason for postponing the
more complete survey was a verbal assurance received from a ADOT personnel
(Jeff Brown, 269-0450) that he would provide elevational data for the benchmark on
the Seward Highway bridge spanning Glacier Creek.

Completion of water quality sampling using the Hydrolab Quanta.  Two
measurements were completed, one immediately adjacent to the instrument /sensor
location, and a second at the discharge cross section. Using the Hydrolab Quanta
(data at the sensor location) water temperature was recorded at 5.91C; specific
conductance at 119uS/cm; DO at 11.58 mg/l; and pH at 7.75. Some possible
discrepancies have been noted between conductivity values measured with the
Quanta, and those from the sensors. It is likely some correction will need to be made
to the values recorded by the instrument. Discrepancies could also be due to a
malfunctioning conductivity probe.

Issues for Next Site Visit:

Completion of more extensive site survey tying in known elevations from the Seward
Highway Bridge. Ideally, ADOT will provide elevational data. Through coordination
with known elevations (MSL) it may be possible to tie into older USGS data.

Note unique number on monument on the Seward Highway Bridge.

Ready site for winter access. This should include staking and flagging as needed.
Further editing of note forms specifically for Glacier Creek data collection

Possible calibration of instrument/conductivity meter to comelate with values being
measured with the Quanta.

A single survey instrument site, eliminating the need for a tuming point, could likely
be located with some additional clearing of brush. _
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Apendix B
Glacler Creak Datalogpers p.c..-__iiL_ Timer ] XL H OV
Paty S, MIT
Wasther, 2tLZ b - = Tomp,
‘ {Glacler Upstrsam Glacler Downstream
Tename -
LLO§O0oD caP |(2O O 0O, A
active? —
At 2 - AernZ
(2.9 (2.7
M %
Srhoty lok 7851w 8% o= 3ax
vios uied 7> &FY
: o8(o3]e? : oBloxloo
Record interval
Scmltuwu_- 3400 3,00
Joumal normal?
. B> yes
Scan cond
AR Gaph i o) 9 25/ S 1254 / >
Wianal ibasisemend /90 ¢ 2,07
Dumg number of recorda/all e = P
Purgs {save 000 moords) SAWD S SauEy SO
Extamal battary—repiace? RS -’JO
inlemal Mu?_ 0 RES
Check wiring & connections? \[5 \{35
Stalus check—0.1C? - _
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Apendix B

_ Glacler Creak Survey Date; f(é(_’&io ‘ e

: Wsmr,w? [Latd CLr Rrin Jendéor) 1, 5’0

15T Apd
Tocation Top__ | Middie | Bottom | Angie |Elevetion
I : Z2oZ |5HO

[BM 1, Top RR Bridge Boll - A

BW 7, Top Concrste Bridge Foundation )

[BM 3, Top Irnslﬂ.lmer;t Posl _ . 4T '.5'. 1Y

BW 4, Top Seward Hwy. Bridge Pavement

[REW @ Gage Z00
.02 .03, ?up of Upstream Block . 14,44 % : ' on OARNGE 6T
00 p,a,_sf'—l'op oTﬁ_ownsiruar_n Block {301 U PATAEMM OF 3,05

[REW @ XSection ' 14,53

[EW @ X-Seciion '

Notes/Skelch:

Lb’:g—ﬂfﬂ 2EVEL Loecarz® oM DawasrasAnm LND ofF 7t Z,_-;?d'rﬂ_} 5,02 Away Fasm eV

e ;M#E#:k'ra-/ UPSLRE OF INSTAOMENT SWHELTEA £ ’J'Pfirhac'é
L % .

1

Hydrolab Measurements:

Location (@ DiScHmel X-s€Ec Time 2/

Barometric Pressure Battery,

Temp 585 Conductivity 0./19 mSlcm

~ | po. /.88 mgA oH_ 2.6/ —2 .70

Notes: Sa,u. fop PA , /e Guatd , Heeo @ O rr. 27 v Flows

& GAGE Tre 7= SS9 C~ d.119 o = /S8 ;"4-'-' 779 = 2741
Qui/&7r— h AT
~ ] VEr e [ ﬂ'nﬂ,
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Apendix B

Glacier Creek Streamgage
Trip Report
09/20/00
Third Site Visit {(conductivity check)

Staff participating: Roy Ireland, Mark Inghram,

Weather Conditions: High overcast to clear, temperature 45 to 50.

Tidal Conditions:

Accomplishments:

» Purpose of this visit was to recheck conductivity measurements using the Quanta
and compare that with the values being recorded by the R2. Previous visits have
called into question discrepancies between conductivity data being recorded, and
what has been measured using the Quanta. With only two points of comparison (the
initial installation trip on 08/02/00 and the second trip on 09/06/00) it was not
conclusive that a problem existed. Data collected at this site visit seem to confirm
that a calibration problem exists on the conductivity probes. Specific conductance on
the Quanta was measured at 131 uS/cm, whereas the probes read 82 uS/cm and 63
uS/cm at the upper and lower sites respectively.

« No discharge measurements were completed, nor planned. We were in the vicinity
completing work on another project, and stopped at the Glacier Creek site for the
exclusive purpose of checking the inconsistencies noted with the conductivity data.

s All recorded data was downloaded.

« The monument on the Seward Highway bridge crossing Glacier Creek was checked
for a unique number. No unique number was visible,

Issues for Next Site Visit:

« Completion of more extensive site survey tying in known elevations from the Seward
Highway Bridge. The value of the monument on the Seward Highway Bridge has
been provided by DOT.

e Ready site for winter access. This should include staking and flagging as needed.
Further editing of note forms specifically for Glacier Creek data collection
Possible calibration of instrument/conductivity meter to correlate with values being
measured with the Quanta.

e A single survey instrument site, eliminating the need for a turning point, could kikely
be located with some additional clearing of brush.
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Apendix B

GLACIER CREEK (nr Girdwood)} SURVEY NOTES

Date: “7/20/ 90_Time:_: 7O pm Paty (27 R/

Weather /> Ce2”, Ry Temperature,__~ 5 O F

Location Top Middle 2nd Site Bottom

Angle Elevation
HI ;

BM 1, top RR bridge bolt

BM 2, top concrete bridge
foundation
BM 3, top instrument post

REW @ gage

Top of upstream block,
orange dot

Top of downstream block,
upstream of pipe

REW @ x-section

LEW @ x-section

REW @ bridge

BM Seward Highway bridge 30.77" msl

Notes (over for sketch):
A/,_/) faﬂvéy/ Juis™ P A YN G

HYDROLAB NOTES
Location: 2 G AGE S € Date: G 2l s Time:_ /. fo',-'/s ¥
LACD
?:;K.E:::.La»-\'f )

Battery:___Z % Vv Temp.__ S5.76 C pH: B{_f}qqk

Conductivity: / 2/ uS/em DO: 7/2-98  mgh %Saturation; 722

Notes: §ACio = DL
Gintree  wrpin GASE: 202", Cpmrsenviy i §2 45/ em
Glpyeroa Lo GAGL . 200 ’/ “igs v gevy s €3 “S/Cn.
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Appendix B

Glacier Creek Streamgage
Trip Report
09/26/00
Fourth Site Visit
Conductivity Check & Full Site Survey

Staff participating: Stan Carrick, Mark Inghram,

Weather Conditions: Partly cloudy, heavy rains previous 3 days.
Tidal Conditions:

Accomplishments:

e Purpose of this visit was to again recheck conductivity measurements using the
Quanta and compare that with the values being recorded by the R2. Previous visits
have called into question discrepancies between conductivity data being recorded,
and what has been measured using the Quanta. Specific conductance on the
Quanta was measured at 103 uS/cm, whereas the probes read 41 uS/cm and 57
uS/cm at the upper and lower sites respectively.

e Water Quality measurements using the Quanta were also completed on California
Creek approximately 150 feet above the confluence with Glacier Creek and on
Glacier Creek approximately 75 feet above the confluence with Califomia Creek.
These data are listed in the files.

e A complete site survey was completed, tying in known datum elevations on the
Seward Highway Bridge with elevations readily accessible at the gage site.
Elevation of the new local benchmark, a prominent bolt on the ARR bridge abutment,
was determined to be 26.19 feet MSL. Top of the instrument shelter was determined
at 25.26 feet MSL. All future survey data will be tied to ARR bridge abutment bolt,
and previous data will also be corrected to that elevation datum.

o No discharge measurements were completed, nor planned. The specific purpose of
this site visit was checking discrepancies noted in conductivity data, and a site
survey to correlate current data with known datum elevations.

Issues for Next Site Visit:

« Ready site for winter access. This should include staking and flagging as needed.

e Regular monthly site service, including discharge, water quality, and data
downloading.

« Possible calibration of instrument/conductivity meter to correlate with values being
measured with the Quanta. James Dryden of Dryden Instrumentation will be
consulted prior to the next service trip to check on corrective actions for questionable
conductivity data.
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Appendix B

Full site survey (ties in known datum at Seward Hwy bridge}
9/26/00

S. Carrick, M. Inghram

Bolt ARR, NEW BENCHMARK
Concrete, ARR

REW, gage

Top instrument shelter
Upstream block

NOTES: 1)Downstream block was not surveyed due to high water & turbidity.
2)All previous and future elevations should be tied to the 26.19 '
glevation determined for the ARR bolt new benchmark.

3)Elevation of 30.77 ft at Seward Hwy bridge provided by Jeff Brown
of ADOT&PF.
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Appendix B

GLACIER CREEK (nr Girdwood) SURVEY NOTES

Date: Oﬁ\gAac Time:_OGUS Party,_S.C, , WA, T

Weather, 2= g.;,sa,l TR PR NS S vy Temperaturex2? 4 $° E

Location Top Middle 2nd Site Bottom Angle Elevation
Hl ' ag‘-~ oyt o

BM 1, top RR bridge boit

BM 2, top concrete bridge
foundation
BM 3, top instrument post

REW @ gage

Top of upstream block,
orange dot

Top of downstream block,
upstream of pipe

REW @ x-section

LEW @ x-section

REW @ bridge

BM Seward Highway bridge 30.77" msl

Notes (over for sketch): T=-b 3.7& SIAT] [T E 1ATe Waowa Al DRI @ S2wusin vy BrscE
TNt SvE
MonamenT, Sawrd Bz 3%
oA MG TIAT, [ =NTTN h g 1o\
TENSTAAMENT S1TC P

[
. oA, ENGCSAT N
-Ta‘f;t': :fz, Sz e B d.0]
@ o REAGTE, AT BATLE g.uF
REW , §ace I, 3
T a® IAST Rt SHETTA, Fot-1 =
\)m"m\ ahﬂt_w ’q' 1.%
HYDROLAB NOTES
Location: Seysen, 578 Guaaen, Crg Date: ©%[2<]o0 Time: 102
Battery:_ 4. | vV Temp._3.6 C pHi_ .45
Conductivity:_&: 103 mSlcm DO:_12.2S  mgh %Saturation:_ 6. %

SALiaTy: .05
Noles: Gruacizt. Cax, OPTatam of CauFrwk Qaw concroee
Time: .33 pH 76

ConpocTuTy. O o3
Do. 12. 60 @ 38.5& sarsantiod
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Appendix B

C_M..\. Fol.ra Py
CLACHER CREEK (nr Girdwood) SURVEY NOTES

Date: O‘\\%lO" Time:_ 1 %S Party, S.C., s T

Weathef Rewnyd TR n Pazves Srays Temperature:_Z24/S2 F
Location Top Middle 2nd Site Botlom Angle Elevation
Hi i '

BM 1, top RR bridge boit

BM 2, top concrete bridge
foundation
BM 3, top instrument post

REW @ gage

Top of upstream block,
orange dot

Top of downstream block,
upstream of pipe

REW @ x-section

LEW @ x-section

'REW @ bridge

BM Seward Highway bridge 130.77' msl

Notes {over for sketch):

HYDROLAB NOTES

LocationCawie Qaie, & 156" assvz GuraeaCrpate: _Qiﬁ’_gég Time;_jodS™

Battery: do V Temp. ©./% c pH_ 2. 26

Conduclivity; ©.1©3 mSicm DO: ﬁ;ﬂ_mgfl %Saturation_ 73 2
Sﬁum-a( D o085

Notes:
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Appendix B

GLACIER CREEK {nr Girdwood) DATALOGGER FIELD NOTES

Date: 4\ 2¢\ ©© Time:_ \\ 00 Patty,_S.¢. DM
Weather_X. Q.k'b}f LR A RREGEDS 3RS Temperature: Lyge
Stream Conditions: &Q‘Itﬁ.\l FOGUTA TUrM PRAGOOY M ST, T ™I
_ Glacier Upstream Glacier Downstream
Caplure filename
Battery
Logging active? yes Jzs
Memory left
Bytes used
Started

Record/Scan intervals

Scan reading 2, @3 Corr) 2.95 Cosera)
(depth and conductivity) di. 0 o Ceanmd) £3 00 Coannd
Manual measurement

Joumal

Dump number of records/all

Purge (save 800)

Extemal battery—-replace?

Intemmal battery—replace?

Replace desiccants?
NES \ESs

Wiring/connections O.K.?

Final scan

Final status

Notes:

SEARNCE LiAurEd TS TN TROMEST SoAd cwu.:s& . ?0:‘-7?553 of ST
NS T T oHicw PivenelEanciT sal cauvau‘.mh{ dALBED BTING
CALLEBTED BY TUE PRODID, AMD UALIET mIASD & Hdaa hs Qamara
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Appendix B

Glacier Creek Streamgage
Trip Report
10/05/00
Fifth Site Visit
Maintenance

Staff participating: Stan Carick, Mark Inghram,
Weather Conditions: .Overcast, near 40
Tidal Conditions: Near low tide

Accomplishments:

e Discharge measurement on Glacier Creek was completed. Flow was measured at
166 CFS. The measurement was completed using standard wading techniques with
a pygmy meter, top setting, and Aquacalc No problems were encountered
conducting the discharge measurement. The sensors and recorders appeared to be
corking correctly. The scan of the R2 showed a depth of 2.18 feet at both upstream
and downstream sensors; depth was measured at 1.93 and 2.0 feet to the top of the
block containing the sensors. For future reference, the upstream biock should be
measured at the upstream shoreward side, and the downstream block at the
upstream comer downhill side. A survey was also completed..

» A site survey was completed. Data reconfirmed known elevational relations between
datum elevations and reference marks. Stage was measured at 17.92 feet at the
gage site,

» Flagging and staking were added to facilitate relocation of the discharge site under
winter conditions.

o Completion of a suite of water quality measurements. Using a Hydrolab Quanta
water temperature was recorded at 3.92C; pH at 6.72; specific conductance at
136uS/cm @25C; DO at 12.17 mg/ at 92.8% saturation.

o Conductivity sensors were relocated within the sensor block to allow for greater
exposure to flow. This was done in an attempt to assess problems encountered with
discrepancies between values recorded with the sensor/R2 array and those of the
Hydrolab Quanta. Using a temperature correction factor of 1.698, the conductivity's
measured prior to sensor relocation was 108uS/cm and 130uS/cm (upstream and
downstream respectively). After relocation of the sensors, and application of the
same temparature correction factor the conductivity was measured at 137uS/cm and
147uS/cm (upstream and downstream respectively). The composite average of the
conductivity measurements appears to have improved after the relocation. It is likely
conductivity data collected by the sensor/R2 array prior to this date (10/05/00) is
unreliable and should be excluded from inclusion in and data analysis.

Issues for Next Site Visit:

e« Regular monthly site service, including discharge, water quality, and data
downloading.

e Continued reevaluation of conductivity values, Further adjustments of the R2 may
be needed to provide temperature correction for conductivity
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Appendix B

GLACIER CREEK (nr Girdwood) SURVEY NOTES

Date:/d)/f /&D Time: /¢ 0 Party.__ /5 / s

Weather,_ CTr0 Y, (7. AAn JySensish™—  Temperature_ZU F

Location

Top Middle 2nd Site Bottam Angle Elevation

Hi

BM 1, top RR bridge boit

"ldq’ 426.18'msl

BM 2, top concrete bridge
foundation

Y5t

BM 3, top instrument post

125.26' msi

$.1°

REW age
@ os0 12,4

Top of upstream block,
orange dot 4. %
Top of downstream block,
upstream of pipe (g iy
REW @ x-section

1263
TEW @ x-section
‘REW @ bridge

BM Seward Highway bridge

Notes (over for sketch):

c,a.dc-fl&fng - .
4.3 Adatmin @ Lol
'

HYDROLAB NOTES
Lacation: (4. & HGE

Date: /0)5'/60 Time: 74 357

Battery: 7.2

r .
5 e

V Temp:__ 3-72 CpH__6.72 (4.L ’-v'/f/dd-—a-;D

Conductivity; /3¢ ;

uS/em DO:/2.772  mal %Saturation: 72.8

Notes: *

-~ DUW.U 1 L

~ Up. LROIBE pur PTrunwe BErive evine JF F0F
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GLACIER CREEK (nr Girdwood) DATALOGGER FIELD NOTES

Date:_Z&/ ) Time:_/013_ Party_ 75 ) SC

Weather, C€22 7 L7 AN OSRaiouT

Stream Conditions;_ & 1€ CCte, Figus RAywal

Temperature; 70 I

Glacier Upstream Glacier Downstream
Capture filename
G up los” Gl P 1g9C
Battery '
/2. V /2.6 VY
Logging active?
e Ve Ves
Memory left -
- J09% 32k 0% e 32k
Bytes used
909 ¥ FET2
Started
X/x/u:} /41 e (49
Record/Scan intecvals
66/¢o 27
Scan reading
(depth and conductivity) 2.1 5’/ BE 2./8/ 77

Manual measurement s
202 wp /2.4 o Osvss| 193 8 0T, 4P V350 neo

2.0 @ upsm. Qryor

Joumal
JJc

_gommn’l.t
0l<

Dump number of records/all
ALc

AL

Purge (save B00)
ver <AV SR

AL save Yuo

External battery—replace?

AQ M)
Internal battery—replace? i1V e m W S ga
Replace desiccants? e et
Wiring/connections O.K 7 ~ _
Final sean e 2.78)8) |oe 2.75 /87
Final status 0 ’c_ d}t—r
Notes:

Oneo. suize @ 2‘0%/“5

— upsm, peae ~ S CRom packe pack

fives Lnr T pEGK

2.0 vl 14

Cfﬂ/{? fwa}—&ﬂa Q.OZ/’C
— FDK- scav MV{J, (‘l&,{ “<i OF OATA IS £ReR 719 myuvg Pl AC

Poww. PROGE AT BETE Flow
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Glacier Creek Streamgage
Trip Report
10/11/00
Sixth Site Visit
Conductivity check/correction, temperature probe

Staff participating: Roy Ireland, Mark Inghram,
Weather Conditions: .Overcast, high 30's

Tidal Conditions:

Accomplishments:

e Primary purpose of this site visit was the addition of a temperature probe to the
sensor/recorder array. The probe itself was added to the upstream block sensors
using a series of cable ties to secure it to the retrieval cable. The probe was
attached to the downstream R2 data recorder.

o Completion of a suite of water quality measurements. Using a Hydrolab Quanta
water temperature was recorded at 4.08C; pH at 7.45; specific conductance at
122uS/cm @25C; DO at 12.21 mg/l at 93.5% saturation.

« Completion of water quality measurements using the Hydrolab Quanta on both
California Creek above the confluence with Glacier Creek, and on Glacier Creek
above the confiuence with California Creek. See file for data.

s No discharge measurement was made.

s Conductivity temperature correction calibration within the instrument shelter was
changed from 2 degree to a 0 degree cormrection per recommendations from James
Dryden of Dryden Instrumentation. Before the changes the upper and lower
conductivity scans reported 83 uS/cm and 42 uS/cm. Using a correction factor for
4C water temperature of 1.693, the resulting corrected conductivity measurements
were 140 uS/cm and 71 uS/cm at the upper and lower sites respectively. After the
change of internal temperature correction from 2 degree to 0 degree was made the
upper and lower sites recorded 78uS/cm and 38uS/cm respectively. Applying the
same correction factor of 1.693 results in corrected conductivity measurements of
132uS/cm and 64uS/cm respectively at the upper and lower sites. The upper site
recorded conductivity value is only 8% higher than the measurement made with the
Quanta; while the lower site is 48% lower than the Quanta measurement.

Issues for Next Site Visit:

¢ Regular monthly site service, including discharge, water quality, and data
downloading.

e Continued reevaluation of conductivity values. Further adjustments of the R2 may
be needed to provide temperature correction for conductivity. Some additional
relocation or reorientation of the sensors may still be needed. A tool for the purpose
of twisting the sensors within the housing to orient the hole in the sensor with the
flow of the river should be included.

e WD-40 or equivalent for lubrication of locks
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CALIFORNiA CREEK

IGLACIER CREEK ABOVE CALIFORNIA CREEK] 3.99 7 29 0 122 12.25 93.4
IGLACIER CREEK AT GAGE

4.08 7.45 0.122 12.21 93.5

C.onaluc*"w.r!-l? umits are MS/:_H
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QW NEAR ALYESKA GALLERY GAGE 10/11/00 @1315

= 1EMP CONDUC %SA
MOOSE MEADOW CREEK ABOVE GALLERY 387 71060067 1212 914
[MOOSE MEADOW CREEK BELOW GALLERY || 367 7.23__ 0067 __ 12.30____ 63.1
LACIER CREEK ABOVE MOOSE MEADOW |I™ 353 732 _ 0.124 1242 965

[ACIER CREEK BELOW MOOSE MEADOW || 3.57 7.35 0.122 12.64 95.5§

C ouduc";uf{-? undts are MS/C.M
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File: c:\Projects\Glacier Creek\Sensor changes 101100.txt 10/12/
0, 5:49:18AM

Glacier R2 upper

Before change: 2.216 ft 83 Micros~ (2 degree correction)
After changes: 2.213 ft 78 Micros~ (0 degree correction)
Glacier RZ2 lower
Before change: 2.190 ft 42 Micros~ E 2 degree correction) (none
After changes: 2.190 ft 38 Micros~ 0 degree correction} 3.90
Quanta )

(none) Tt 122 Micros~ (25 degree correction) 4.02
Page: 1
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Glacier Creek Streamgage
Trip Report
11/02/00
Seventh Site Visit
Maintenance

Staff participating: Stan Carrick, Mark Inghram,
Weather/Channel Conditions: .Fog, 3-4" snow, 25°F, no ica in channel
Tidal Conditions:

Accomplishments:

e Discharge measurement on Glacier Creek was completed. Flow was measured at
99 CFS. Measurement was completed using standard wading techniques with a
pygmy meter, top setting rod, and Aquacalc. No problems were encountered. The
sensors and recorders appeared to be working correctly. The scan of the R2's
showed a depth of 1.90 and 1.86 at the upstream and downstream blocks
respectively. Depth over sensor at the upstream block was measured at 1.65 feet,
no measurement was made of depth over the downstream sensor.

Completion of a suite of water quality measurements. Using a Hydrolab Quanta
water temperature was recorded at .9°C; pH at 7.24; specific conductance at
138uS/cm @25C; DO at 15.26 mg/l at 96.6% saturation.

Completion of a series of 6 conductivity and temperature measurements across the
discharge cross section at 10 foot intervals. See file for data.

A site survey was completed. Due to snow/ice conditions shots on reference marks
were not taken. Stage was measured at 17.54 feet.

Conductivity measurements at the upstream sensor block are within 3% of those
measured with the Quanta. That is within acceptable range. Conductivity
measurements at the downstream sensor block are off by over 35% from those
measured with the Quanta. That large of a discrepancy is beyond acceptable. The
conductivity probe at the lower block site was again pulled farther from its protective
housing and rotated in an attempt to assess why the data collected by that probe is
so far off. After relocation of the probe, the conductivity was again scanned and
recorded at 102uS/cm. That relocation improved the recorded value to
approximately a 25% error with reference to the values collected by the Quanta, but
still outside of an acceptable range.

es for Next Site Visi

Regular monthly site service, including discharge, water quality, and data
downloading.

Continued reevaluation of conductivity values at the downstream sensor block

Some beaver activity in the immediate vicinity was noticed. A few lengths of chain to
attach to exposed cable may pravide protection from possible beaver damage.

A large plastic bag to cover instrument shelter.

[ I
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Appendix B

GLACIER CREEK (nr Girdwood) DATALOGGER FIELD NOTES

Date: ///z é’o Time: "é Yo Party: /‘7 7 g

Weather__ /UG . 3-9 S Temperature: 25

Stream Conditions:

4

)

_ Glacier Upstream Glacier Downstream
Capture filename
CY 2o GPRN 200
Battery
[ 2L /2.6
Logging active? >
V&S yeEs A < D’E-_.
M left : ' '
emory e 530l 83 % T,
Bytes used '
juasl S 260
Started '
Record/Scan intervals Lo / s é U ) b0
o
Scan reading
(depth and conductivity) | .90 71 /. Y6 / 7 / 0.8
Manual measurement P -
thy gAn(GE oo LEY
Journal ()1 L d/t_‘
Dump number of records/all
KLL Al
Purge (save 800) 'z,_fm__ 4 o0 F 4/:5' /ﬁc)
Extemnal battery—replace? 0 ¢ b /2
534
Intemal battery—replace? 4 q 014 7 ¢ [V
\ ~ M -
Replace desiccants? T }/"‘“’
Wiring/connections O.K.7 I/ L/
Final scan
LK g/<
Final status a/ I
J &=
Nates:
ﬁ/}.{'ﬁ . 73 ff(ﬂq;
ENX TGvoEm

AD s ﬂbMHUG 5’("
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GLACIER CREEK (nr Girdwood) SURVEY NOTES

Date: ///2’/09 Time: /0 7S paty_ B A1y <L

Weather: /1) G_. @ 7-7 AW Temperature; 25" F

Location

Bottom
Hi :

Angle Elevation

BM 1, top RR bridge bolt

'BM 2, top concrete bridge
foundation
BM 3, top instrument post

REW @ gage

Top of upstream block,
orange dot

Top of downstream block,
upstream of pipe

REW @ x-section

LEW @ x-section

'REW @ bridge
BM Seward Highway bridge 30.77 msl
Notes (over for sketch):
HYDROLAB NOTES _ -

.f ’ ’ . -
Location:ﬁ 6 AGE g Date: a7 Zfaa Time: /0 30 ‘

Battery: LY, B v Temp: 0.90° ¢ o .29

Conductivity: 0 ', 36 mSicm Do:ﬂ_mgn %Saturation: t@,,' fﬁ -6
15.2¢ '

Notes: S ac/nvz O.06
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GLACIER CREEK CONDUCTIVITY CROSS SECTION DATA
LOCATION CORROSPONDS TO DISCHARGE CROSS SECTION

11/2/00

[EEATBRED)] EBRBOETIT
150 1.20 1.18 0.136
140 1.30 1.18 0.138
130 1.10 1.18 0.1
120 0.78 1.19 0.1
110 0.45 1.19 0.136
100 0.20 1.46 0.139

NOTE: Data at 100" station questionable due 10 shallow depth.
C'omlqr.:l‘fw‘{-\f unts are m S/c.uq
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Glacier Creek Streamgage
Trip Report
12/05/00
Eighth Site Visit
Maintenance

Staff participating: Stan Carrick, Mark Inghram,
Weather/Channel Conditions: .Drizzle, overcast, =35°F, no ice in channel
Tidal Conditions:

Accomplishments:

« Discharge measurement on Glacier Creek was completed. Flow was measured at
200 CFS. Measurement was completed using standard wading techniques with a
pygmy meter, top setting rod, and Aquacalc. No problems were encountered. The
sensors and recorders appeared to be working correctly. The scan of the R2's
showed a depth of 2.30 and 2.20 at the upstream and downstream blocks
respectively. Depth over sensor at the upstream block was measured at 2.01 feet,
and 2.11 feet at the lower downstream block.

« Completion of a suite of water quality measurements. Using a Hydrolab Quanta
water temperature was recorded at 0.6°C; pH at 7.37, specific conductance at
98uS/cm @25C; DO at 15.0 mg/l at 101% saturation.

A site survey was completed. Stage was measured at 17.81 feet.

Conductivity measuremeants at the upstream sensor block are within 8% of those
measured with the Quanta. That is within acceptable range. Conductivity
measurements at the downstream sensor block are off by over 60% from those
measured with the Quanta. That large of a discrepancy is beyond acceptable.
Conductivity data from the downstream sensor block should be considered invalid.

Issues for Next Site Visit:

e Regular monthly site service, including discharge, water quality, and data
downloading.

» Possible relocation of the discharge cross section site to a point 20 to 30 feet further
upstream than the current location. The cuirent location has a side channel that may

or may nat be active dependent upon flow. The slightly upstream sight does not
have the side channel issue.
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GLACIER CREEK (nr Girdwood) DATALOGGER FIELD NOTES

bate: L 2/5/0)  Time_ /L0

UNPUBLISHED REPORT

Appendix B

Party:

S<€ iy

Weather,_C<-0 7, 4-”"""3, Mg A/~ 3T 2% xeTemperature; ~F8

HICHSR FAae Tra

Stream Conditions;__ /W) Salw/ [/ & 5

. Glacier Upstream Glacier Downstream
Capture filename
Gu12840 G /2w
Battery
/2, 2.5 U
Logging active? s ves
Memory left
om 70 Y o J2 f”’ooﬁ 72 ros
Bytes used
Started b ,Lf"/fo
arte
y/‘z/é") /U/Hxau
Record/Scan intervals
& Mo i )so
Scan reading
(depth and conductivity) 2.3 / $7 2.2 //f/o.v e
Manual measurement
2.0) 2.7/
Journal
iz Ole
Dump number of records/all
ALL ALL
Purge (save 800) m_ 600 ‘/E‘j' - é o0
External battery-—-replace?
7AJ0 7 %0 <
Int | battery--replace?
emal battery--replace 7.9 ¢k {4U G«
Replace desiccants? s Ve ¢
Wiring/connections O.K.? v o
Final scan ' ~
" 13;{‘5 0iIC 2.2/19 /0.3
Final status - i< ?Sﬂcfo Ceser kK 3"s LEer
Notes:

J6Nns gurevic
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Appendix B
GLACIER CREEK (nr Girdwood) SURVEY NOTES

Date: /)-Z(/ﬂﬂ Time: }j;,t/ Party: §C n,y

Weather. %9 v " Sﬁ 121k &S . Temperature: "2"'3 g F

'

“tocation Top Middle 2nd Site  Bottom  Angle Elevation .
. —

Hi

Lf e

BM 1, top RR bridge bolt 26.19'msl

4,05

BM 2, top concrete bridge
foundation

BM 3, top instrument post o, qa 25.26' msl
REW a
@ osge 12,20
Top of upstream block,
orange dot P05 2.6 1423
Top of downstream block, 4
upstream of pipe Pos  2.// /9. 30
REW @ x-section

LEW @ x-section

REW @ bridge

BM Seward Highway bridge 30.77" msl

Notes (over for sketch):

HYDROLAB NOTES

Location: 67//1?0654 Ce., @PGCage Date; fz.}f"/ﬁﬂ Time: /775"

Battery: 45 V Temp.: 0.69 C pH: 2.3

conductivi__0» 997 —~msiom 00._/5. O mgn %saturation__ 7020

Notos:  SAC. 0.0 g
otes VS, 0./07) /Ry R €
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Glacier Creek Streamgage
Trip Report
12/14/00
Ninth Site Visit
Maintenance

Staff participating: Stan Carrick, Roy Ireland, Mary Maurer

Weather/Channel Conditions: clear, dry, 28-30°F, no ice in channel
Tidal Conditions: high tide at about 10:15 a.m.,

Accomplis ues:

e Discharge measurement on Glacier Creek was completed. Flow was measured at
71 CFS. Measurement was completed using standard wading techniques with a
pygmy meter, top setting rod, and Aquacalc, No problems were encountered. The
stage sensors and recorders appeared to be working correctly. The scan of the R2's
showed a depth of 1.71 ft and 1.78 ft at the upstream and downstream blocks
respectively. Depth over block at the upstream block was measured at 1.7 ft, and
1.6 ft at the downstream block. The water level was 0.5 ft lower than nine days ago
during our last visit, and the channel was 40 ft narrower.,

» Completion of a suite of water quality measurements. Using a Hydrolab Quanta
water temperature was recorded at 0.1°C; pH at 7.15; specific conductance at
129 uS/cm @25C; DO at 15.2 mg/l at 102% saturation.

A site survey was completed. Stage was measured at 17.49 ft,

Field calibration of the two conductivity sensors was attempted. The upstream
sensor calibration was unsuccessful because of problems with the sensor data
transmitter. The manufacturer will be consulted for solutions to the problem. The
downstream sensor did calibrate properly and was functioning normally with a
reading of 134 uS/cm @25°C versus 129 uS/cm @25°C with the Hydrolab Quanta.

» Prior to making this site visit 9 verbal approval was obtained from Tim Stevens of
ADEC to use this date visit in lieu of a January visit. This approval was sought due
to unexpectedly high costs of multiple extra site visits to deal with conductivity probe
problems.

¢ Visual estimates were that tidal influence at 10-1030am was approximately 50 yards
downstream from discharge cross section. High tides of the year are approximately
2.5 ft higher than at the time of this site visit. At those higher levels it is likely to
effect both the instrument reading and discharge cross section site.

Issues for Visit:

* Routine discharge measurement, instrument maintenance, and water quality check.

e Attempt to repair and calibrate the upstream conductivity sensor and check the
status of the downstream sensor.

* Possible movement of the discharge cross-section to a site 20-30 ft upstream.
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Appendix B

GLACIER CREEK {nr Girdwood) DATALOGGER FIELD NOTES

Date: /2'//‘/00 Time: /U39

Weather:

Party,_ /2

S Ty

A |, AR LAST gen) OAT

Temperature;___ 2§ ~ 1O

Stream Conditions:

Loy fo CABAL

Glacier Upstream

Glacler Downstream

Capture filename
patteny /2.5y
Logging active? )’ v
Memqry left >, p ?:{:
Bytes used
Started
RécoMlSmn intervals
ﬁj?pr:hrz?&(gn;rﬂucﬁvﬂy) /.2t [ 79/ 0.0 /. 28 )s%
Manual measurement 12 /6
Joumnal s sk
Dump number of records/all
Purge (save 800) A Y,
External battery—replace? >
intemal battery—replace? 20 20
Rf_:piace desiccants? Dl Y=
Wirlng/connections O.K.? Ok e
Final scan
Final status
Notes:

A= 2100 eix U= 183 < 5.5 A= 34T
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GLACIER CREEK (nr Girdwood) SURVEY NOTES

Date: zz%q/éd Time: /2 27 Paty: S 27 Mma

Weather:, M/ /. 22) lrtvrT Sew 0AYr  Temperature: Z8-30 _F

/0 20 1Y: 20
Location Top Middle—2nd-Site  Bottom Angle Elevation
T o ; .

BM 1, top RR bridge bolt 6.19'msl

BM 2, top concrete bridge
foundation

BM 3, top instrument post 25.26' msl
REW age

@g2g /%z
Top of upstream block, ~o o3
orange dot = L70
Top of downstream biock, ~nog
upstream of pipe  Fa? L] = /é
REW @ x-section }3.32
LEW @ x-section
REW @ bridge
BM Seward Highway bridge 230.77 msl

Notes (over for sketch):
—HIcH 708 @ J-101T0 A TIDAC spfiwgees TV
AXPRot. SO pos. Piwew Froa, X~ SEC,

Yy remr T
L UADY  15ELn CACHATP | S0 Lgmer DY

"HYDROLAB NOTES
Location:__ (A (AUER R £ GILD. Date: 12 ﬂf/au Time: 7700

Battery:__ 47 - V Temp. 0,06 C pH: 2./5 (_7. ‘?ﬁ')
Conductivity: /27 usiom DO:_ /I /7 mgn %saturation: 707 7
Notes:-G;c.M&MM CR=S © /23’59‘%#7) - GlAeyen. CA. AL ARe0LC 2 1700
oz _
Do, = ’/3"‘7 o 151 % 1. p?::-. 0}?9( @ 95.5 Y% sar

. P = 2l j‘;;" =g Page B37
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DO %SAT |

. 132 13.67 95.1
0.09 7.52 127 13.85 95.5{
0.08 7.15 129 15.19 101.7]

Conofuo'{-;w)’w] unﬁaf‘.c are,./&(S/cm
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Glacler Creek Streamgage
Trip Report
02/07/01
Tenth Site Visit
Maintenance

Staff participating: Stan Carrick, Mark Inghram

Weather/Channel Conditions: Overcast, 30°F, no ice in channel

Tidal Conditions: high tide at about 8:00 a.m.

o Discharge measurement on Glacier Creek was completed. Flow was measured at
67.3 CFS. Measurement was completed using standard wading techniques with a
pygmy meter, top setting rod, and Aquacaic. No problems were encountered. The
stage sensors and recorders appeared to be working correctly. The scan of the R2's
showed a depth of 1.66 ft and 1.83 ft at the upstream and downstream blocks
respectively. Depth over block at the upstream block was measured at 1.68 ft, and
1.75ft at the downstream block.

o Completion of a suite of water quality measurements. Using a Hydrolab Quanta
water temperature was recorded at 0.48°C; pH at 7.15; specific conductance at
115 uS/cm @25C; DO at 13.6 mg/l at 95% saturation.

¢ A site survey was completed. Stage was measured at 17.37 ft.

The downstream conductivity probe was scanned on arrival, and retumed a value of
140. That is more than 20% higher than the value for conductivity measured by the
Hydrolab Quanta. The probe was examined, and what appeared to be silt was found
to have accumulated on the surface. The silt was removed. After cleaning the probe
of silt the scan of the probe resulted in a value of 117, which is very close to the
value measured with the Hydrolab Quanta. Our speculation is that the accumulation
of silt is likely responsible for the increased conductivity value at the first scan.

« Values for cross sectional area and width of the measured channel are unexpectedly
high in comparison with previous measurements.

Issues for Next Site Visit:

¢ Routine discharge measurement, instrument maintenance, and water quality check.

* Attempt to repair and calibrate the upstream conductivity sensor and check the
status of the downstream sensor.

e Possible movement of the discharge cross-section to a site 20-30 ft upstream.
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GLACIER CREEK (nr Girdwood)} DATALOGGER FIELD NOTES

Date: 2(7/5‘4{ Time;

Patty, S < 777/

Weather; P cen? Temperature;___SU—32
Stream Conditions,__C€72 & tow
Glacier Upstream Glacier Downstream
Caplure filename
GNP 207 GCLON 7247
Batte -
i 2.8V 12,5V
Logging active? Yes y =L

Memory left Y1l e 12k 39 e 72
Bytes used . 2)3¢o
Started
) §fal s ® )5/ /09
Record/Scan intervals
U 60/¢o
Scan reading
(depth and conductivity) /. CL/' 35 /63 // 4p /0,4{
Manual measurement
/.69 axk. L2725 2
Joumal fe a N
Dump number of records/all
AL AL
Purge (save 800 .
fhres 000 SAK 6D {00
Extemnal battery—replace? -
) M
Intemmal battery—replace?
gV m Ok AN
Replace desiccants? ‘
ppReEe Yés y2
I\ﬁnnglconnechons 0.K.? 0 I e
Final scan -
' e =
Final status 0](. . Jq-u)“ Leses e F/%%F
Notes: C{JM”. XY £ 2,0/& mﬁ’ S rieed
o J71en aAar
FEV IS o PV T
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GLACIER CREEK (nr Girdwood) SURVEY NOTES

L
Date: 3/7A3/ Time:__//¢/5 I

Weather____ /2 ££~0Y Temperature:_ 3¢ ~-32  F

Location Top Middle 2nd Site Bottom Angle Elevation
o7 -

BM 1, top RR bridge boit 26.19'msl

4.40
4,7
533
1515

uS?
14y

"BM 2, top concrete bridge
foundation
BM 3, top instrument post

25.26' msl

‘REW @ gage

Top of upstream block,
orange dot

@ Top of downstream block,
upstream of pipe
REW @ x-saction

13,23

LEW @ x-seaction

REW @ bridge

BM Seward Highway bridge 30.77" msl

Notes (over for sketch):
:)( ol & curmnl Ddidxtan FLOC

D@5, Dowinstera L5
D.65.  AFAM .o
[

HYDROLAB NOTES

]‘; ""';:E_Lt)cation: Gﬁwﬂfé'b Ce. GAGE 5176 pate: 3/?(/*3( Time:__ /0 79
w

” Battery: Y5 vV Temp.: 8.1 C pH: 275

Conductivity:__[ )5 uS/cm DO; / ?,éf) mg/l %Saturation; 9 5.0
Notes: SAL In - 0.6¢
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Appendix B

Glacier Creek Streamgage

Trip Report
03/12/01
Eleventh Site Visit
Maintenance
Staff participating; Stan Carmick, Mark Inghram
Weather/Channel Conditions: Overcast, rain, =35°F, no ice in channel
Tidal Conditions: high tide at about 9:30 a.m. (32.9 1)

Accomplishments & Issues:

e Discharge measurement on Glacier Creek was completed. Flow was measured at
103.00 CFS. Measurement was completed using standard wading techniques with a
pygmy meter, top setting rod, and Aquacalc. No problems were encountered. The
stage sensors and recorders appeared to be working correctly. The scan of the R2's
showed a depth of 1.84 ft and 1.82 ft at the upstream and downstream blocks
respectively. No depth over block measurements were made.

o Completion of a suite of water quality measurements. Using a Hydrolab Quanta
water temperature was recorded at 1.51°C; pH at 7.24; specific conductance at
99 uS/cm @25C; DO at 13.0 mg/l at 93% saturation.

o A site survey was completed. Stage was measured at 17.58 ft.

* The downstream conductivity probe was scanned on arrival, and retumed a value of
101. That is only 2% higher than the value for conductivity measured by the
Hydrolab Quanta. As with the previous visit the probe was examined and what
appeared to be silt was found to have accumulated on the surface. The silt was
removed. After cleaning the probe of silt the scan of the probe resulted in a value of
110, or 11% higher thatn the value measured with the Hydrolab Quanta. The silt
accumulation does seem to have some effect on the conductivity values, however
the effects at this site visit appear to be the reverse of the effects at the last site visit.

e Timing of this site visit was designed to coordinate with a +32.9 foot high tide
occurring at Sunrise @ 9:30 am. A series of 12 temperature, conductivity, and
salinity measurements were made, starting from above the Califomia Creek
confluence, and proceeding downstream to point 90-100 feet downstream of
adjacent cross street. Generally, backwater effects do impact the stream at the
instrument site, but saltwater effects were not noticeable above a point roughly 90
to100 feet upstream from the adjacent cross street. Detailed notes available.

Issues for Next Site Visit:

* Routine discharge measurement, instrument maintenance, and water quality check.

e Attempt to repair and calibrate the upstream conductivity sensor and check the
status of the downstream sensor.

e Possible movement of the discharge cross-section to a site 20-30 ft upstream.
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GLACIER CREEK (nr Girdwood) DATALOGGER FIELD NOTES

)2/,

Date:

Weather.__ L7~ 2a i

Time:_/29p __ Patty: S My,

’_—
Temperature; o 7

Stream Conditians; 6&;2’, Lot

Glacier Upstream

Glacier Downstream
Capture filename
l GUYo3leol Gnoliew
Batt
e J2,¢ 2.0V I

Logging active? )/ (ff <
PR 2%
Bytes used

11712 / 3930
Started
Record/Scan intervals

6u/eo ba/¢o Gl7
Scan reading
{depth and conductivity) /i 44 ~24 /.82 [y} B2 ‘/o BESns
Manual measurement 42 p }‘y_ — C M

. /19 e X IT
Journal -
D ber of rds/all 0 K’ 7~
ump number of records/a

Al A
Purge (save 800) 3 C)f) T> % S 470 d:,‘r o 709
“External battery—-replace? A 9 -
Internal battery—replace? 7.9 X, J’ ¢ &
Replace desiccants? / &/
Wiring/connections O.K.? ;

v v
Final scan
g v

Final status 0.. ) '/
Notes:
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GLACIER CREEK (nr Girdwood) SURVEY NOTES

Date: 2 / Time:__! g iR Party: s C M/

//
Weather: Al Temperature: / U F
Location Top Middle 2nd Site om Angle Elevation
HI % ;

BM 1, top RR bridge bolt 26.19'msl|

BM 2, top concrete bridge
foundation
BM 3, top instrument past

5.26' msl

'REW @ gage

Top of upstream biock,

orange dot

Top of downstream block, ,
pstrgam ou e T f-}-a&" 4

REW @ x-section

LEW @ x-section

'REW @ bridge

BM Seward Highway bridge

Notes (over for sketch):
~ K1 noé

HYDROLAB NOTES Wesfhr
-
Location:_{_] 646 & pate;_(Z7 Time;_/222

Battery: 7 .2 vV Temp.: /t( / C pH: 722, 2%

Conductivity; ?7 uS/cm DO; ‘% mg/l %Saturation: q 3- 0
¢3. 0

lz 0,09

Notes:
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Appendix B

Glacier Creek Streamgage
Trip Report
04/09/01
Twelfth Site Visit
Maintenance

Staff participating: Stan Carrick, Mark Inghram

Weather/Channe! Conditions; Clear, no precip past 24 hrs, =32°F, no ice in channel
Tidal Conditions: high tide at about 9:20 a.m. (32.71)

Accomplishments & Issues:

o Discharge measurement on Glacier Creek was completed. Flow was measured at
43.00 CFS. Measurement was completed using standard wading techniques with a
pygmy meter, top setting rod, and Aquacalc. No problems were encountered. The
stage sensors and recorders appeared to be working correctly. The scan of the R2’s
showed a depth of 1.56 ft and 1.50 ft at the upstream and downstream blocks
respectively. No depth over block measurements were made. This is the low flow
measurement of record. A substantial growth of a “stringy algal growth® was on the
bed of the channel. Itis possible that growth may effect the stage discharge relation.
Once the data is plotted, data from this date should be examined to check if it is
consistent with expectations.

e Completion of a suite of water quality measurements. Using a Hydrolab Quanta
water temperature was recorded at 0.82°C; pH at 7.19; specific conductance at
127 uS/cm @25C; DO at 14.5 mg/ at 100.9% saturation.

A site survey was completed. Stage was measured at 17.24 ft.

The downstream conductivity probe was scanned on arival, and retumed a value of
178. That is 40% higher than the value for conductivity measured by the Hydrolab
Quanta. As with the previous visit the probe was examined and what appeared to be
silt and algae was found to have accumulated on the surface. The probe was
cleaned. After cleaning the probe of silt the scan of the probe resulted in a value of
171, or 35% higher that the value measured with the Hydrolab Quanta.

issues for Next Site Visit: :
» Routine discharge measurement, instrument maintenance, and water quality check.

« Possible movement of the discharge cross-section to a site 20-30 ft upstream.
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Appendix B

Date: ‘///q/d] Time:_29 .?( Party: _SC My

Weather__ CE2. > y /R bt T 2 ks

Stream Conditions:

Ll A baw

HIcH# DIE

Temperature;___ 7

UNPUBLISHED REPORT

2.4 @ O v oE

Glacier Upstream

Glacier Downstream

‘Capture filename

LU IHOTI) , Cre

G A AM85 9 <A

Battery
/2., Y /2.4 U
Logging active?
Vaz Y5
Memory left
emaory 7}}0}‘ . T2k ?é‘?‘ Tt
Bytes used .
275z FE40
Slarted
"Record/Scan intervals
£2/ts 40/80
Scan reading
(depth and conductivity) /5 ¢ ~ 26 L5098 g4 §AEee S
Manual measurement Arree CLeAw:;
- ' LAYy 0.7
ouma
a/re. d1c 2% Ciwa
Dump number of records/all aldd cd
Acc ALt
Purge (save 800) .
sA< 320 41% 300 70 % e
Exiemal battery—replace?
o g€ Ay
Internal batiery—replace?
79V gk 49 o1
Replace desiccants?
YE3 AuTH yes
Wiring/connections O.K.?
—_ g1 & 7
Final scan
He ey -x oL
Final status
Ol e
Notes:
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Appendix B

GLACIER CREEK (nr Girdwood) SURVEY NOTES

Date; p// 7/01 Time:_/4 /O Paty___ 1 C. /7

Weather: i g€y Temperature: 72 F
_L_ocation Top Middle 2nd Site Bottom Angle  Elevation
HI

EM 1, top RR bridge bolt

"BM 2, top concrete bridge
foundation

BM 3, top instrument post

REW @ gage

?op of upstream block,
orange dot

Top of downstream block,
upstream ofplpe 7Y S¥eAs

REW @ x-section

LEW @ x-section

REW @ bridge

BM Seward Highway bridge

Notes (over for sketch):

26.19'msl

25.268' ms|

HYDROLAB NOTES

A 6Fret

Location:

$ ITE

Date: 744} Time: 7470

=

Battery:__ [4- ‘3

Conductivity: /27

V Temp.

Notes:

N w ST

usiem 00 /%5 mon %saturation; /06.9
S = .06

A~ 3Vmon VeIl

70 REAvYG
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Appendix B

Glacier Creek Streamgage
Trip Report
05/08/01
Thirteenth Site Visit
Maintenance

Staff participating: Stan Carrick, Mark Inghram
Weather/Channel Conditions: Clear, no precip past 24 hrs, =45°F, no ice in channel

Tidal Conditions: na

Accomplishments & Issues:

« Discharge measurement on Glacier Creek was completed. Flow was measured at
113.00 CFS. Measurement was completed using standard wading techniques with a
pygmy meter, top setting rod, and Aquacalc. No problems were encountered. The
stage sensors and recorders appeared to be working correctly. The scan of the R2's
showed a depth of 1.90 ft and 1.88 ft at the upstream and downstream blocks
respectively. No depth over block measurements were made.

« Completion of a suite of water quality measurements. Using a Hydrolab Quanta
water temperature was recorded at 3.89°C; pH at 7.26; specific conductance at
105 uS/em @25C; DO at 13.7 mgA at 102.7% saturation.

e A site survey was completed. Stage was measured at 17.60 ft.

e« The downstream conductivity probe was scanned on arrival, and returned a value of
152. That is 45% higher than the value for conductivity measured by the Hydrolab
Quanta. As with the previous visit the probe was examined and what appeared to be
siit and algae was found to have accumulated on the surface. The probe was
cleaned. After cleaning the probe of silt the scan of the probe resulted in a value of
148, or 39% higher that the value measured with the Hydrolab Quanta.

Issues for Next Site Visit:
« Routine discharge measurement, instrument maintenance, and water quality check.
s Possible movement of the discharge c¢ross-section to a site 20-30 ft upstream.
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GLACIER CREEK (nr Girdwood) DATALOGGER FIELD NOTES

Appendix B

Date:_> 7 /¢P / 4/ Time: 20 Paty__S C A7
Weather; 2 <0y Temperature: 75
Stream Conditions; C“ﬂ, Loy
_ Glacier Upstrearh Glacier Downstream
Cc fil
apture filename & wEage) éf. 259801
Logging active? ver Y &3
M left
oo 5% o 72 674, oe 32
Started .
Record/Scan intervals 7 /{() i /‘0
Scan reading
(depth and conductivity) /929 /«.z 'y /8¢ //r:, / 5¢°C
Manual measurement 19 Y ' P
’ th .8
Joumal 0 Jic.
A
Dump number of recards/all e s
- .
uee (savegfyaj- 7C% Locr D wser
‘External battery—replace? )
A Y /
Intemal battery--replace? 4 IV OF 5 g y e
‘ - g
Replace desiccants? ver »
Wiring/connections O.K.?7 dA .
Final scan ﬁK. ﬂl’,
Final status he i
Notes:

2% e 0w Comoneaui™
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GLACIER CREEK (nfr Girdwood} SURVEY NOTES

Date; 05, Time:_/1 92 paty,__SC-

Weather: /f Cen2Y - Sacnt Temperature;____ ¥ ' F
Location Top Middle 2nd Site Botiom Angle Elevation
Hi

BM 1, top RR bridge bolt 240 156 10'mst
BM 2, top concrete bridge
Soundation “{ A

BM 3, top instrument post 2 25.26" msl|

¥ @35
REW @ gage
. [2.2T
op of upstream block,
orange dot / ‘?. %
Top of d eam block,
S 13490

REW @ x-section
— 12.44%

LEW @ x-section

REW @ bridge

BM Seward Highway bridge 30.77 msl
Notes (over for sketch):

HYOROLAB NOTES

Location;__yD_G4sT Date:_3/ /f'/w Time:_79%5"_
Battery: qf 2 vV Temp.: Z b4 7 C pH: 7. '?“6

Conductivity: 4 ( uS/cm DO: /3.7 mg/l %Saturation: 20
Notes: SAc - 0.5
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Appendix

Glacier Creek Streamgage
Trip Report
06/07/01
Fourteenth Site Visit
Maintenance

Staff participating: Stan Carrick, Mark Inghram
Weather/Channe! Conditions; Overcast, precip in past 24 hrs, =50°F, no ice in channal

idal ditions: na

A lishments & Issues:

o Discharge measurement on Glacier Creek was completed. Flow was measured at
588.00 CFS, the second highest flow measurement made to date. Measurement
was completed from a boat held in place with a cable strung across the channel, with
a Price AA meter, top setting rod, and Aquacalc. No problems were encountered.
The stage sensors and recorders appeared to be working correctly. The scan of the
R2's showed a depth of 2.92 ft and 2.80 ft at the upstream and downstream blocks
respectively. No depth over block measurements were made.

o Completion of a suite of water quality measurements. Using a Hydrolab Quanta
water temperature was recorded at 4.0°C; pH at 7.53; specific conductance at
82 uS/cm @25C; DO at 13.44mgAl at 103.3% saturation. A second pH reading using
a Beckman meter was made due to indications of problems with the Quanta. The
Beckman readings were discarded due to poor calibration results in the field.

o A site survey was completed. Stage was measured at 18.52 ft. Turbidity prevented a
survey elevation measurement on the downstream block.

» The downstream conductivity probe was scanned on arrival, and retumed a value of
147. That is 77% higher than the value for conductivity measured by the Hydrolab
Quanta. Neither visual inspection of the probe, nor any cleaning of the probe was
possible due to high water and turbidity. The discrepancy between the values
measured by the Quanta and the dedicated probe continue to enlarge. Replacement
of the conductivity probes should be done.

Issues for Next Site Visit:

¢ Routine discharge measurement, instrument maintenance, and water quality check.
+ Possible movement of the discharge cross-section to a site 20-30 ft upstream.
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Appendix B

GLACIER CREEK (nr Girdwood) DATALOGGER FIELD NOTES

Date;__¢ Ay /e 9/ Time:_ (000 Paty__ S &~ s

Weatherr JASRCrts™ ' fhre 77T 24 xes Temperature:  ~S°

s

Stream Conditions: (1S (4/cery ~ [ ‘perre Mt & fasr pur aci” abr CanEC Aag

.

- Glacler Upstream Glacler Downstream
Capiure filename
Gar Ao el Godbs 2!
Battery :
/2.5 /247
Logging active?
s y&
Memory left . }”a/‘ C1d),
'Eytes used T
g /io /0 /10
Started
Record/Scan intervals
éJA’o AJ/ bo
Scan reading ’
(depth and conduclivity) 2,22 /-' 2¢ A3 /Nj /3.7
Manual measurement
Joumal
Ve fi<
Dump number of records/all
A ALl
Purge (save 800)
_ Y o ?3'0/:'%/ wee oo, fr'lh W
Extemal batt lace? iy
em ery—replace g o
Intemal battery—-replace? .
. .9V Jk 21V g1
Replace desiccants?
ycs #ES
Wiring/connections O.K.? / /
Final scan
2.9 /-2 2.3 s | 3.3
Final status
9/
Notes:

2, chrn ot Cyue.

Page B58


marym


UNPUBLISHED REPORT

Appendix B

~

GLACIER CREEK (nr Girdwood} SUR\[E__Y NOTES

Date: (;'/?Af Time: 70 39 Party; s oy, -

Weather. /204D Y,  pATSR Up, fu? ART 7V Temperature:_~~ 5¢ F
! T A i . . .
Location Top  Middle 2ndSite  Bottom - Angle Elevation
Hi
"BM 1, top RR bridge boit 6.19'ms|
_ 408
BM 2, lop concrete bridge
foundation b/f 77
BM 3, top instrument post Sz | 25.26' msl
REW @ gage
/].63
Top of upstream block,
orange dot /4,2¢
Top of downstream block,
upstream of pipe
REW @ x-section
1,75
LEW @ x-section
REW @ bridge
BM Seward Highway bridge 30.77' msl
Notes (over for sketch):
'HYDROLAB NOTES
Location;___ (¥ CAGE . Date: 6/l Time__ 7030
Battery: 3.9 v Temp. 70 C pH:_ .53
Conductivity: g2 ustem D0:_/%:7Y mgn %saturation_ /¢ 3.3
{ac ¢ ¢4
Notes: JBECH r v G g e o
‘7:'_2'0)_‘ Sty 4 b
7: 1002 | STew = 9.6 Page B59

Sreeta . 5.837


marym


TChl =V bi'h =2

3

F

%

-4

%

®

@r=™m 062570 S , S
5L oL " 05 or ot 3 o 03 " P
- -1 - . 0- epgl <ep? 09d abed R mog o2 3o 'H D
—— hr| o1} |oge a’¢s| ¢
= = ch| | |ote o9 °% | ~
— TR Th| |9b9 a¢?| be r_ ‘ A
La s _ 53¢ eot]| @Y .
o 573 age| A
D. | o% 0 n_~ % \_Vw. | PR
Ly ob'Q ° \Qm P N _ s Tac B == poacurar prosay
- S= o o] c'ob 24 @4. i shy
o 31| RCH|eT S @%¥\w\x< i =0
p— c% okell 7z Az Sy IR i A s TRTA ~o
.oy oo sl 1 THR TR PR
— T S o Sunofioy wo porrq (%@ s2a0) rood (%) 1Y @@c JUOT pared JwAMIB
e > .\0_ i Teseseneses pumgospany |~ | |7 | H D W =)
= os|  |s'tel bl eeeeoeeeetne et senmemees s st s o posies H D
— S Qany » aprrp |l ,zdivx?h
OQ\ m N\// lm.\» ................................... punoj ‘req-py) |-
b ' Q'S =\ _ eecmcemesessesssostasanaaas pue =3m8
o'/ AN K 4 | mopq sacqe “ajpu gaey “meoTeseeeene *3pugq
b & '] &or! _i ”. optt “qsumop “nsdn .@Jﬂ 3yq> @ ’ -
YA czzt] < Lo T Bunu woy yip % "~ sy e
A AIEA o L 1eu 25003q uidg
T2 SEXZINRE : WBPA o WOTI0G 3A0gY 3y 7T i) i 5577
2 e o . 139O pay Joj tinr wmmrmesenseanese PO 2 |omvg | e | Peema T
il A N g \W@ ....... (¥ \\%, pw o XAy SONIAYId FOYD
Qd N\\ \n wm_ ~O |||||||||||||||| 'OZ .-00»*& ||||||||| .MUOO .&.:m .......... .mva u~ucn .ham cmessesees .wvoo Top_auz
Re ¢ U T dsng ey g T “etump p T Riich S PO
b T =51 I Pag TTTTTTUHD PA 1y TP
P5C c'chll 9 5 gy M TIO % T L fG ™
ik ¥l £ D PP RrTY ay s
Pz bsrll | N
" g Mﬂaﬂ? 1S Rt L § o o ¥
_ a5 oememmes £q o) S3)JON juswainsesyy abieyosiq
TSV wd | T N
i
wt |0 Aaning 2160j0ipAH Bysejy
e I = N ) MINGRNG
B)Sejy Jo 23elg
oL ot o



marym
Page B60

marym


UNPUBLISHED REPORT

Appendix B

Glacier Creek Streamgage
Trip Report
06/28/01
Fifteenth Site Visit
Maintenance

Staff participating: Stan Carrick, Mark inghram
Weather/Channel Conditions: Sunny, no precip in past 24 hrs, =70°F, no ice in channel

Tidal Conditions: na

Accomplishments & Issues:

e Discharge measurement on Glacier Creek was completed. Flow was measured at
1352 CFS, the highest flow measurement made to date. Measurement was
completed from a boat held in place with a cable strung across the channel, with a
Price AA meter, top setting rod, and Aquacalc. Due to high flow velocities a cable
fitting snapped, requiring some infield adaptation and repair. The stage sensors and
recorders appeared to be working correctly. The scan of the R2's showed a depth of
3.6 ft and 3.95 ft at the upstream and downstream blocks respectively. No depth
over block measurements were made due to high water and turbidity.

e Completion of a suite of water quality measurements. Using a Hydrolab Quanta
water temperature was recorded at 5.4°C; pH at 7.74, specific conductance at
71 uS/cm @25C; DO at 12.5mg/l at 100.1% saturation. This was the first use of the
Quanta following its retum to Hydrolab for repair of the pH sensor.

e A site survey was completed. Stage was measured at 19.07 ft, more than .5 ft
higher than any previous stage record. Turbidity prevented a survey elevation
measurement of either block.

Issues for Next Site Visi
¢ Routine discharge measurement, instrument maintenance, and water quality check.
e Possible movement of the discharge cross-section to a site 20-30 ft upstream.
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Appendix B

GLACIER CREEK (nr Girdwood) DATALOGGER FIELD NOTES

Date: é/z‘o"é’/ Time:__ // 22 Party, S & #

Weather: Ob’? R oont §H>aEC a2l A7% wrTemperature;_ éf'

Stream Conditions: MW 4 TURE o ('w co SVE Hich Wie imsr m’)

Glacier Upstream Glacier Downstream

"Caplure filename :
camt G 0239 Gpos2go)
Battery )
/2 sV /(2. v
Logging active? .
i JEs
Memory left 222, 2 Y
B used
ies 6 7% 4050
Started- '
Record/Scan intervals éa /{ ) 6"' / FR
Scan reading .
(depth and conductivity) 3.6 3.95 / /03 / s/
Manual measurement
Joumal
L 7)) =4 ;re
Dump number of records/all
- e A
urge (save 800) o
Se7T) 72 ‘4’ TV ?J %
Ex:en;nal battery—-replace? o »
Internal battery—replace?
a— asx A 1% Vs 7 3
eplace desiccanis? -
J &t VTS
T‘lﬂfﬂumed}ons O0.K? / %
Final scan
o 2.5 e 3{1/ .7 /{,L
Final stalys T .
e gle
Notes: v
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Appendix B

GLACIER CREEK (nr Girdwood) SURVEY NOTES

Date: h/é'%f Time: i Paty_ o< e

Weather, S @A Y 7° | b SR Temperature: ~20 F
, 4 4 gV S*ACHr
Location Middle 2nd Site Bottom Angle Elevation
Hi
BEM 1, top RR br{dne boit 26.19'msl
1o Y08
BM 2, top concrete bridge
foundation .’ ‘1 "”’
BM 3, top instrumemnt post 25268 msl
> 4.97
REW @ gage
e /.10
Top of upstream block, —
orange dot
Top of downstream block, .
upstream of pipe
REW @ x-section
/./7
LEW @ x-section
REW @ bridge
BM Seward Highway bridge 30.77' msl
Notes (over for sketch):
HYDROLAB NOTES
‘Location___ (B & AcE Date: 4/%}0) Time,__ /91T

Battery: 46 vV Temp.: i C pH: 277

Conductivity: 2/ uS/cm DO: Zl- { mgA %Saturation; /00‘/

Notes: AL~ O.43
'- ) .
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APPENDIX D
GLACIER CREEK USGS HISTORIC DISCHARGE DATA (CFS)

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP MEAN
1965 190 66 40 455 486
1966 219 121 40 28 21 20 52 257 631 531 637 765 277
1967 228 131 59 30 28 19 36 339 560 569 586 976 297
1968 119 103 35 47 55 66 78 430 663 597 404 167 230
1969 817 209 309 25 20 19 94 453 850 569 274 288 327
1970 219 255 75 140 145 97 76 293 638 662 576 268 287
1971 298 70 40 36 43 22 48 246 837 883 900 329 313
1972 255 92 45 25 19 15 13 202 385 630 388 339 201
1973 99 32 34 26 19 18 70 338 464 477 312 182 173
1974 211 157 56 21 16 14 39 152 451 422 330 329 183
1975 263 55 39 36 31 28 45 364 518 521 378 379 221
1976 206 419 174 30 23 21 78 299 632 677 407 714 307
1977 380 90 35 198 203 54 85 281 693 929 772 416 345
1978 76 81 47 97 402 689 654 446 476

MEAN 270 138 75 55 54 34 62 312 616 625 490 437 264
MEAN/SQ MILE 463 238 130 095 093 058 1.07 536 10.59 10.73 843 7.50 454

HIGH DAILY AVG 2610 2080 1160 632 420 207 594 1450 2260 1470 2700 4840
LOW DAILY AVG 54 22 18 16 13 13 13 21 225 277 101 83

MAX RECORDED 7710 9/18/67
MIN RECORDED 10 3/24/77

APPENDIX D PAGE D1
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From: Carrick, S., & Maurer, M., 1994, Preliminary Water Resource Assessment of the
Girdwood area, Alaska: DGGS Public Data File 94-51, 38 p.

Laboratory Analyses

Water-quality analyses were conducted at the AHS Water Quality Laboratory at the University of
Alaska Fairbanks campus. The laboratory is a participant in the U.S. Environmental Protection
Agency {USEPA) Performance Evaluation program as welt as the USGS Standard Reference Water
Quality Assurance program. Analytical methads and detection limits are listed on the analytical
reports {app. B}. For each constituent analyzed, laboratory instruments were calibrated using
National Bureau of Standards traceable standards, where applicable. General data reduction
procedures are described in Standard Methods (APHA, 1989).

Digestions for "total” metals were carried out using USEPA methods (EPA, 1983). Samples for
total metals are reduced and refluxed with several additions of acid before returning the sample to
its ariginal volumne, which results in'a thoraugh and complete digestion of the sample.

Holding times, as described by USEPA (1983) and Standard Methods (APHA, 19889), were not
exceaded for any of the samples.

Results and Discussion

Field measurements and onsite test results are shown on table 7. The three streams have low
water temperatures, high dissolved oxygen concentrations, and basic pH. Spacific conductance
ranged from 70 to 133 pS/cm. Glacier and Winner Creeks have total hardness values of 58 and 48
mg/l, respectively. Water having a hardness value less than 60 mg/l is considered soft, 61-120
mg/ is considered moderately hard, and 121-180 is considered hard (Hem, 1985).

Table 7. On-site water-quality measurements made in area streams during 1992 and 1893.
Spacific Total Total
Water Conduc- Dissolved Dissolved Alkalinity Hardness
Temp. tance Oxygen Oxygen (% (mgh as {mg/l as
Stream site’ Date {°C] (uS/em) tmg) saturation) pH CaCO,) CaCO,)
Glacier Cr., site 1 4-14-93 1.3 109 15.2 108 8.0
Glacier Cr., sits 2 9-1-92 6.0 - 80 12.8 103 7.5 36.3 1]
Glacier Cr., site 3 12-9-92 -0.4 116 14.3 a8 7.0
Glacier Cr., site 4 4-14-33 4.2 1 14.0 107 7.8
9-1-92 5.9 70 13.0 105 7.5 30.8 48
Winner Craek
4-14-93 2.4 80 14.4 108 7.9
Crow Cresk 4-14-33 2.7 133 14.0 104 8.1
' Site locations: Glacier Craek, site 1: 100 feet upstream of Crow Creek confluence

Glacier Creek, site 2: 100 feet upstream of Winner Creek confluance
Glacier Creek, site 3: 0.5 miles upstream of airstrip

Glacier Cresk, site 4: at railroad bridge, 0.2 miles above mauth
Winner Creek: 350 feat upstraam of Glacier Creek confluence

Crow Cresk: 150 feet upstream of Glaciar Craek confluence

13-
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From: J. M. Montgomery Consulting Eng., Inc., in association with HDR/Ott Engineering, 1990,
Water Quality Monitoring Program 1989/1990, Appendix C '

Print-out trom DHHS Water Quality Database - Stream Fleld Data . Page6
GLC1000: site 50 feet upstream of Seward Hwy. bridge ' '
STATION ID WL WTEMP PH EC EC-TempEC-Consi DO DO-Temp FLOW

FSH20001588092108:00° 0 10 7 215 10 1 8 9 2
FSH20001888100310:00 ) 8 7 290 ) 1 10 & 1
FSH20001989031310:00 0 1 7 730 25 1 12 0 0
FSH20001989040612220 () 1 7 1835 . 1 1 10 1 0
FSH20001989041713:40 0 3 7 185 3 1 13 3 4
FSH20001989061510:30 0 10 7 570 25 1 (] () 2
FSH20001989071408:30 0 13 7 490 2 1 8 13 1
FSH20001990022713:25 0 1 7 405 25 1 0 0 ()
FSH20001990040315:30 ] 3 7 350 2 1 0 0 9
FSH20001990040911:30 0 2 7 316 25 1 0 0 17
FSH20001900041611:30 0 3 7 545 25 1 0 0 17
FSH20001990042311:00 0 5 7 440 25 1 0 0 8
FSH30001988061710:40 0 9 7 aas 1 1 1 9 0
FSH30001988072912:30 (] 12 7 340 12 1 0 12 0
FSH30001988100310:30 () 7 7 295 7 1 5 6 0
FSH30001989031310:50 0 1 7 505 25 1 8 4 0
FSH30001989061510:15 0 10 7 540 25 1 0 0 1
FSH30001989071408:10 0 15 7 430 25 1 1 15 0
FSH30001590022714:05 0 1 7 425 2 1 0 0 0
FSH40001988061712:15 0 10 7 380 12 1 10 9 0
FSH40001988072914:15 ] 10 7 ato 10 1 8 10 ()
FSH40001988100310:50 0 7 7 278 7 1 0 0 0
FSH40001989031311:30 0 0 7 480 25 1 2 ( 0
FSH40001989061510:00 0 10 7 490 25 1 0 (] ()
FSH40001989071407:45 0 16 7 410 25 1 4 18 0
FSH400019900227 1420 0 1 7 419 25 1 0 0 0
FSH50001088061713:00 0 14 7 52 14 10 1 15 0
FSH50001588072913:15 ) 17 8 495 17 1 10 17 0
FSH50001988100311:30 0 1" 7 as2 1 1 9 9 0
FSH50001989031312:00 0 o ) 0 0 0 0 0 0
FSH50001589061511:00 0 13 7 660 25 1 0 0 ()
FSH50001589071408:45 ] 14 7 580 25 1 6 14 0
FSH50001990022714:34 (] 1 7 425 25 1 0 0 0
FUR10001988061414:20 0 15 8 340 15 1 10 15 0
FUR10001988072710:15 [ 12 8 330 12 1 10 12 0
FUR1000198809280920 0 4 8 252 4 1 12 3 0
FUR10001889031301:00 0 0 6 430 25 1 13 5 0
FUR10001989031301:00 0 0 6 430 25 1 13 5 [
FUR10001989061401:00 0 1" 7 345 25 1 0 ] 0
FUR10001889071311:30 0 14 7 400 25 1 0 (1 0
FUR10001990030110:11 [ 0 7 401 25 1 0 0 0
GLC10001988061310:00 0 4 7 40 4 i 11 ry 513
GLC10001588072511:00 (] 5 7 40 5 1 12 5 484
GLC10001988092311:15 0 5 7 82 4 1 13 5 302
GLC10001989031410:45 0 1 7 140 25 1 14 (] 0
QGLG10001589061603:00 0 ] 7 120 25 1 0 0 301
GLC10001589071808:45 0 8 7 75 25 1 (] (] ()
GLC10001990030810:30 0 2 7 215 25 1 0 0 0
GLC10101988061311:30 [) 4 7 40 4 1 13 4 24
GLC10101988072511:50 o 5 8 s0 5 1 12 5 59
GLC101019888082311:50 0 5 7 64 5 1 14 40 32
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Appendix |

NRET AT L

Photo 2: Sensor block with prssure transducer and conductivity pro.

Page 11
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Photo 3: icharge measurement ner highe ﬂw conditions uing a boat.

6/21/2000 09:54

Photo 4: Installation site with reference to railroad bridge. Instrument shelter on right
bank, center of photo, below and just upstream of vehicle.

Page 12
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QUALITY ASSURANCE PROJECT PLAN
for the Glacier Creek Stream Gaging Project

By

Alaska Department of Natural Resources
Division of Mining, Land and Water
Alaska Hydrologic Survey
550 W 7™ Ave., Suite 900A
Anchorage, AK 99501-3577

June 2000
Project Manager Date Project Quality Date
Assurance Officer
DEC Project Manager Date DEC Quality Date

Assurance Manager

Page J1
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\..PEE FRANK H. MURKOWSKI, GOVERNOR

1
feed bk et ()

/ rdova Stre
DEPT. OF ENVIRONMENTAL CONSERVATION / Anchoragg? ACE g9501-82te1e7t

: Phone: (907) 269-1065

/ Fax: (907) 269-7508
DIVISION OF AIR AND WATER QUALITY TTY: (907) 269-7511
NON-POINT SOURCE WATER POLLUTION CONTROL http://www.state.ak.us/dec/

September 25, 2003
Mary Maurer, Hydrologist
Alaska Hydrologic Survey :
Department of Natural Resources YE 140 IRGE
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Subject: ADEC Approval of Quality Assurance Project Plan 4 L
Dear Ms.Maurer:

This letter confirms that the Alaska Department of Environmental Conservation has reviewed the
Quality Assurance Project Plan (QAPP) for the Glacier Creek Stream Gaging Project submitted in
June 2000 by the Alaska Department of Natural Resources, Division of Mining, Land and Water,
Alaska Hydrologic Survey. This QAPP was approved in July, 2000 by Joyce Beelman, ADEC
Water Program QA officer.

Sincerely,

Kent Patrick-Riley,
Non-Point Source Impairment and Protection Section Manager

"Clean Air, Clean Water"
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Project/Task Organization

Project Manager: Mark Inghram

Project Quality Assurance Manager: Stan Carrick

Data Collection: Mark Inghram, Stan Carrick, Roy Ireland, Mary Maurer
Grant Administration: Karlyn Herrera

Project Organization Chart

Mark Inghram Stan Carrick

Hydrologist III < Hydrologist II

Project Manager Project Quality Assurance
Manager

T

FIELD STAFF

Karlyn Herrera
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Problem Definition/Background

Glacier Creek and its main tributaries Virgin, California, and Crow Creeks, have been
identified by the Alaska Department of Environmental Conservation (ADEC) as high
priority waters for protection. Also, Glacier Creek was recently listed as the number two
priority project study area by the Alaska Landuse Decisionmakers Education Resources
program (ALDER) administered by the Alaska Cooperative Extension. Currently there is
no streamflow data collection program for Glacier Creek. The USGS has continuous
streamflow records for Glacier Creek at the Alaska Railroad crossing from 1965-1978.

In addition to the flow records, the USGS collected miscellaneous water quality data
from 1956-1986.

Since the USGS gaging of Glacier Creek was discontinued, the population of Girdwood
has nearly tripled, from approximately 500 full-time residents to an estimated 1500
residents. The Alyeska Ski Resort has undergone major expansion since 1978, adding
parking, lodge facilities, aerial tram, and a 307 room luxury hotel. The Municipality of
Anchorage projects that Girdwood will have 3,300 full-time residents by the year 2013,
double the present population. Future development includes a proposed 18-hole golf
course to serve residents and tourists.

Increased development and population growth can have deleterious impacts on
streamflow and water quality. New housing, tourist facilities, parking areas, roads, etc.
typically result in more direct runoff to local waterbodies, changing the timing and
magnitude of flows along with decreased water quality. Girdwood’s past and projected
growth may have impacted Glacier Creek’s flows, but no continuous stream gaging has
been done since 1978 that would serve to document any flow regime changes.

The State of Alaska, Department of Natural Resources, Division of Mining, Land, and
Water, Alaska Hydrologic Survey (AHS) proposes to re-establish a stream gage on
Glacier Creek to evaluate any potential changes in runoff as a result of increased
development in the basin. In addition, AHS will continuously measure conductivity at
the gage site. Conductivity is an easily measured parameter that is often used to monitor
non-point source pollution effects of urban development, especially road runoff.
Historical conductivity data exist for Glacier Creek. For these reasons, conductivity will
be monitored in Glacier Creek to compare historical and current trends.

Page J4


marym


apponaics UNPUBLISHED REPORT

Project/Task Description

The purpose of the Glacier Creek gaging project is to re-establish a stream gage near the
old U.S. Geological Survey (USGS) gage site near the mouth of Glacier Creek. USGS
streamflow data exists for Glacier Creek for the period 1965-1978. The data derived
from the stream gaging will begin to enable AHS to evaluate changes in runoff to Glacier
Creek caused by increased development and population growth in the Girdwood area.

AHS will survey the old USGS gage benchmarks and tie-in the elevations to the new site
so gage height and streamflow correlations can be made. Two stream stage loggers
coupled with pressure transducers will be installed at the gage site to record hourly
stages. The two loggers will provide redundancy in the system in the case of instrument
failure or data quality problems. Monthly field streamflow measurements will be made
to develop a rating curve to equate stream stage to discharge. These monthly field trips
will also include Hydrolab water quality measurements of temperature, dissolved oxygen,
pH, and conductivity during the streamflow discharge work.

Conductivity will be monitored continuously in Glacier Creek to compare historical and
current trends. A Great Lakes Instruments 3625¢2t electrodeless conductivity probe will
be installed with each of the pressure transducers in Glacier Creek. Conductivity will be
measured every hour. At this frequency, changes during runoff events can be monitored.

After one year of gaging, AHS will submit a report that provides daily streamflow value
summaries, flow extremes, and flow analysis, along with the corresponding conductivity
data analysis. These data will be compared to the historical USGS Glacier Creek flow
data to begin to evaluate if changes in streamflow and conductivity have occurred with
increased development in Girdwood. Five total years of flow data are recommended to
further refine the data and smooth out possible anomalous climate conditions. At the end
of a five-year data collection and analysis process, enough data should be available to get
an accurate statistically significant indication of Girdwood area development on Glacier
Creek flow and water quality.

Grant funds will pay for staff time to setup the project, maintain the gage equipment,
twelve gaging field visits, and report preparation. Grant funds will also be used to
purchase one Hydrolab QUANTA instrument. AHS will provide matching support with
the use of their stream stage loggers, pressure transducers, and in-situ conductivity
measurement probes.
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Quality Objectives and Criteria for Measurement Data

Objective 1:

Reestablish a stream gage on Glacier Creek to begin an evaluation of any changes in
runoff over the past 20-30 years that likely occurred as a result of increased development
in the basin. Monthly streamflow will be measured to establish a stage-discharge
relation.

Objective 2:

Continuously measure conductivity at the gage site to assess non-point pollution effects
of urban development, especially road runoff, and then compare conductivity data with
historical data collected by USGS to determine whether there are discernable trends in
conductivity.

Documentation and Records

The following data forms will be included in the final data report:
Stage and conductivity datalogger forms
Stream discharge measurement forms
Water quality field notes forms
Conductivity probe & field instrument calibration forms

Quality Control Requirements

At the monthly field visits, the data loggers will be checked for accuracy by comparing
surveyed water levels to the instrument readings. Calibration notes for each data logger
and pressure transducer pair are taken at the monthly site visits.

Data loggers will also be read during monthly field visits to ensure that each conductivity
probe is operational. Each probe reading will then be compared to a reading obtained
with a calibrated field conductivity meter, either a Hydrolab QUANTA or Oakton
conductivity meter. The field meter will be place in the stream next to the in-situ probe.
Probe and field meter readings will be recorded on the field forms. Probe readings that
are substantially different from the field meter reading will be noted on the field forms.
Drift in conductivity readings in the probe will be determined using these field
conductivity meter checks. If drift in conductivity readings occur, slope corrections will
be made during data reduction, and fully documented in the final report.

The primary field meter to be used during each field visit is a Hydrolab Quanta. A
Oakton WD-35607 conductivity meter, Beckman K11 pH meter, and Hydrolab model
4041 will serve as backup meters, in case of malfunction of the Hydrolab Quanta. Meter
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specifications and performance specifications, which include instrument range, accuracy,
and resolution, are shown in Appendix A.

Instrument/Equipment Testing, Inspection, and Maintenance Requirements

Streamflow will be measured monthly according to USGS methods ( Carter and
Davidian, 1968). AHS will use Price type AA meters or Price pygmy meters. After each
field visit the Price pygmy and AA velocity meters are inspected, cleaned, dried, and
lubricated.

AHS will use Dryden Instrumentation R2 data loggers coupled to Instrumentation
Northwest pressure transducers. The data loggers and transducers are designed to be low
maintenance systems meant for long-term field deployment. Two instruments will be
used at the field site for redundancy. During each monthly visit to the field site, the
instruments will be checked for accuracy, data downloaded, and batteries replaced. Spare
parts for the instruments are available from Dryden Instrumentation in Anchorage.

AHS will install a Great Lake Instruments 3625¢e2t electrodeless conductivity probe with
each pressure transducer. The conductivity probes are designed to be low maintenance
systems meant for long-term field deployment. The electrodeless probe creates and
measures the electrical field around the probe head. The electrodeless feature of the
probes eliminates problems associated with bacteria or algae buildup on the electrodes.

Each transducer- conductivity probe pair will be set up with a separate datalogger and
battery supply. The purpose of redundant field instruments is to minimize the loss of data
in the event that an instrument malfunctions.

Instrument Calibration and Frequency

The Dryden Instrumentation R2 data loggers and Instrumentation Northwest pressure
transducers will be checked and calibrated in the office prior to installation. The
transducers are placed in a water container, then the data loggers are calibrated by
adjusting the internal firmware settings.

Conductivity probes will be calibrated by Dryden Instrumentation or by AHS staff in the
office prior to installation. The probes are placed in conductivity standard solutions that
span the expected conductivity range during the monitoring period. USGS records of
historical conductivity measurements of Glacier Creek will be inspected to determine this
range. Probe readings will be recorded during monthly field visits, as described above in
the "quality control requirements" section. After the one-year monitoring period, the
probes will be removed from the stream and checked with conductivity standard
solutions.
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Field meters for the measurement of water temperature, conductivity, dissolved oxygen,
and pH will be calibrated immediately before and after each field trip, according to the
Manufacturer's instructions. NIST traceable conductivity standard solutions that span the
expected conductivity of stream water will be used for conductivity calibrations. Freshly
prepared Beckman pH buffer solutions will be used for pH calibrations.

Inspection/Acceptance Requirements for Supplies and Consumables

Supplies that have a shelf-life, such as conductivity standard solutions and pH buffer
solutions, will be noted on their container. AHS staff performing the calibration will
check the date to ensure the shelf-life has not been exceeded prior to using the solutions
for instrument calibration.

Data Acquisition Requirements for Nondirect Measurements

The data obtained in this project will be compared to USGS historical data. Continuous
streamflow measurements were collected by USGS from 1965-1978. Periodic
conductivity measurements were recorded from 1956-1986. These records are published
in USGS's annual water-data reports, and thus have been verified and validated.

Data Management

The datalogger data is downloaded directly to a lap-top or mini-computer in the field.
Back in the office, the data is downloaded to desktop computers for analysis and
reduction.

Forms used in this project are shown in Appendix B.

Streamflow and conductivity data will be tabulated and graphed using PC software.
These data will also be compared with USGS historical data to determine temporal trends
in streamflow and conductivity.

AHS will produce a final report that provides daily streamflow value summaries, flow
extremes, and flow analysis, along with the corresponding conductivity data analysis.
The original signed hard-copy will be sent to the ADEC office in Anchorage. All
documents submitted to ADEC may be published, at ADEC discretion, on the ADEC
web site.

In addition to a written report, data collected for the project will be provided
electronically to ADEC via an Email ZIP file. Both the original application file (WORD)
and a comma delimited ASCII text file will be provided with fields separated by commas,
with text enclosed in quotes, no spaces between fields, no blank lines, and dates
formatted as "MM-DD-YYYY".
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The project will also contribute information about the project and data set by logging on
to the CIMMS database at http://146.63.13.150/servlet/ciimmsde, and login as a new
contributor, and complete the "project" and "dataset" forms for the project according to
the instructions at the site.

Reports to Management

Quarterly progress and financial reports will be submitted to ADEC for the periods
ending September 31, 2000, December 31, 2000, and March 31, 2001. Progress reports
will describe project status, and any significant quality assurance problem. A final
financial report, and a final progress report including all data, field and calibration forms
is due to ADEC on June 30, 2001.

AHS will acknowledge ADEC funding in all outreach materials for project tasks funded
by ADEC.

Data Review, Validation, and Verification

Streamflow measurements and field meter measurements are the means of validating and
verifying instrument readings of the pressure transducers and conductivity probes. The
deployment of two separate, independent instrument setups also will be used to validate
and verify the data.

Validation and Verification Methods
The readings from the two independent instrument setups will be compared both in the
field during the field visit, and subsequently in the office after the data has been
downloaded after each months servicing. These readings will then be compared to
streamflow measurements and field conductivity meter readings.
References Cited
Carter, R.W., and Davidian, J., 1968, General procedures for gaging streams: U.S.

Geological Survey Techniques of Water-Resources Investigations, book 3,
chapter A6, 13 p.

Page J9


marym


	Installation and Servicing Description
	Streamflow Data
	Water Quality Data
	Results and Discussion
	Future Directions




