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March 2010
RBCA Citizens Environmental Monitoring Program (CEMP)
20082009 Report

Program Background and History::

Resurrection Bay Conservation Allianisea community nonprofit organizatievhosemissionis
fi éo enjoy and advocate for heajttand water and aiv

In August 0f2007, RBCA launched the Resurrection B&jatershed Program, with the goal of
protecting and enhancing the watershed through monitoring, habitat assessiwmeatipn and
advocacy of scienelbased resource managemdniring fall of 2007 the WatershedProgram
identified the need tonplement éaselinevater quality monitoring progranilthough some
water qualitydatawasavailable for a few select streams on the Eastern Kenai Peninsula, no
baseline data was available tbe Resurrection BayatershedEstablishing a éseline i<ritical as
a benchmark by which future conditions can be compared. Once a baseline is estahéifituretrends
can be clearlpbserved

With very limited buildable land® the Resurre@in Bay watershedindgrowingindustrial

activities, it is becoming increasingiyportant to monitor water quality to insure that we are aware
of trends A lack of baseline water quality informatiogspecially in populated region$

southcentral Alaskawill result in a lack obversight on future development and uninformed
management decisions.

RBCA would address thfellowing objectives ly conductinga water monitoringprogram:

Establish a scientifically rigorously means of documenting the basadimdition of
the water shed®és an a dthentrack stieant heatthsirtdieatotsend st r
report exceeehces of state or federal standards

Identify shortterm or eventelated water quality problems. In the process of
tracking stream healtindicators, abnormal observations would also be documented.
These are then verified and reported as exceedences of state or federal standards,
allowing for promptresponseThese detections allow for correction or remediation of
environmental problems.

Raise avareness of the Resurrection Bay ecosystem via engaging area residents in a
community stewardship progra®uch a prograrprovides a perfect forum for
concerned citizens to become involved in a scientific program to monitor the health of
our local enwronment. Clean water is a n@ontroversial issue of interest to varied
groupsevenindividualswh o dondét considead themsel ves



Build RBCAOGs credibil RBCWNOS hmgoiveomnimegt
science work builgicredibility with scentists and resource managers, its education and
advocacy efforts enhance stewardship and citizen participation, and together, these
ef forts tr an sohtabutien toa healiny ReR®iI@AlIOsBay watershed

The Citizens Environmental Monitoririgyogram(CEMP) waschosa to fulfill theseobjectives.

The CEMP was created by théS EnvironmentalProtectionAgency (EPA)and has been agted

by many conservation groups throughoutthe USB CA6s CEMP devel opment &
implementation was made possitdegely with the assistance Gbok InletkeeperGIK) and
Anchoragé/NaterwaysCouncil (AWC), organizations that oversee large CEMR<996,CIK in
Homerdevel oped Al askads first sci embritdringcal |y de
program. Inlek e e ppeogréansn Homerhas been recognized as a model by stege, and hat

helped to genera@milar monitoringprogramshroughout Alaska.

CEMPdata is scientifically rigorous and collected under strict quality control guidelihes.
stream paramers currenthbeingmoni t or ed wer e sel ected based o]
gual ity standards and Al aska DdADEQ)statesstartddardsf En

Our Quality Assurance Program PI@APP)is reviewed and approved BWEC and heUS
EPA. Additionally, it isnowthe only continuous program collecting water quality data in the
Resurrection Bay watershesmployingthe best available science.

The data we colleatill be posted online and available to land managers, regulatongiageand
the public. In turnthe data collected becomes a permanent record, and can be used for
incorporation into future resource planning and management documents.

Figure 1.)Volunteers completin@hasdll Training



Current CEMP Status

In spring of 2008RBCA implementeda pilot CEMP.By starting out small, RBCA was able to
launchthe programat minimalcost, as well as to gauge local inteliastitizen scienceA 5-
membelCEMP Technical Advisory CommitteelAC) was formed, and began working to prioritize
sampling sites in area strearbese ges were prioritized based primaribyn anadromous fish
presence and humagenerated threat potentidl gpendixA). Four pilot collection sites were
establisheé&nd maped

Five citizenvolunteergeceivedPhasd-l1ll training in Mayof 2008, and begagiata collection for
these sitesTwo RBCA volunteers received the high&raseV training, allowing them to become
Atrained trainers.o

After a successful year of the giilprogram, RBCA determined that enough momentum and public
interest was present in orderexpandthe scope o€CEMP.

In spring of 2009, four additional volunteers received traiifigure 1) bringing the total number
of trained volunteers to elevenhiEe additional streams sampling sites (as prioritized by the TAC
in 2008 were added to the program, and sample collection began on thesa tites of seven

sites are now being sampled, with planbéginsamping at least the next three prioritytess in

spring of 2010.

One individual was added to the TAC in 2009, for a total of 6 members.

In September of 2009, the CEMP received a generous grant from the Bullitt Foundation, allowing it
to hire a haltime Monitoring FogramCoordinator as well ago purchase additional testing
equipment.

As of January010, 132 observations havieeen made in theatershedOur 11 volunteers
dedicatedbver400hoursof theirtime to the prograno date an inkind value of approximately
$7,650.

CEMP Expansion Goabk

The intended goal is to expand CEMP by maximizing the number of sampling sites and adding
additional test parameters in order to obtain the best available data on area stream conditions. By
increasing the scope of the program we will increase our sugtestablishing baseline water

quality parameters, filling data gaps, detecting and reporting significant changes at monitoring sites,
tracking water quality trendsgyhile promotirg stewardship andwareness of water quality issues

and ecosystem healtlAt least one stream with no potential for human impacts will be added to the
sampling array to serve as a control site alsohopeto increase the number of data sets collected
annually toat leastl60, therefore increasing data accuracy and providmigpealuable picture of

the existing water quality conditions in our watershed.

Coliform bacteria testing will be added to the sampling parameters at selected stream sites in
spring, 2010While coliform bacteria are natural and most are harmless, ésemee of high levels of
coliform bacteria, particularly, fecal coliformsay indicate thaseptic system(s) are failing and
dischargingsewage into the water. Certain species of these bacteria carsegeseillness such as
typhoid feveranddysentery.

RBCA is alsodevelopng a water temperature monitoring progréarbe implementeah spring of
2010, utilizing data loggers such&dbiTs®, placedin selectstreamlocations. These are small and
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relatively inexpensive thermometeesd will be programntkto record water temperature evégy
minutes.TidbiTs® are useifriendly, andarean excellent todlor documening this important
parameterBy monitoring water temperatures, we hope to observe spatial and temporal temperature
patterns and document thaseline conditions of our strear@mperature is oftethe mainfactor

inas t r eabiltydte support successful fish spawnihgaddition to predicted global warming

trends, @velopment{constructionnear or adjacent tsetreamsisuallyrequires cleang vegetation
decreamg shadeor cover. Loss of cover couldtimately result in increaseslater temperatures
andadversampacs tosalmonidreproducton.

Long-term CEMP conservation outcomes inclubet are not limited to the fawing:
~ Collecing afive-year data sebr a minimum of 1dmonitoring sites
Establishing baseline water quality parameters for these sites
Compiling adata summarwith data trend analysis

Making recommendations for additional monitoring concerns.

The CEMP Partnership:

RBCA alsojoined the CEMP Partnership of Southcentral Alask2Z009 The partnership includes
Anchorage Waterways Coundlook InletkeepemMatanuskaSusitna BoroughWasilla Soil and
Water Conservation Districpper Susitna Soil and Water Consaion District University of
Alaska Anchorage, Environment and Natural Resources Insttatai Watershed Forunand the
Homer Soil and Water Conservation District

A primary goal of the Partnership is to collect baseline water quality data to sigteficant
changs over time, which requires 80 sampling events per site ovVeydars. Data collection
efforts need to be more focused to complete baseline datasets throughout thé\regier. major
goal is to srengthen the integrity and credibyliof the Partnership through an independent
TechnicalSystems Auditas well asleveloping a regional monitoring strate@ye Partnership
also plans tassess the status of all sites samplethte, address data analysis questiand

create a data analis template.

Through the strength of thRartnership, welsohope to obtain funding thatould sustain our
individual programs and allow us to:

~ Develop a 5year regional water quality monitoring strategy for Southcentral Alaska;
Producel-5 standardied baseline water quality reports from all Partners that will include
completebaseline datasets, loitgrm photo documentation, and GIS analysis of watershed
land use;

Complete a wb-accessible baseline water quality report libfarySouthcentral Alaska
with a

schedule for posting future repaqrts

Complee Technical System Audit reports from each Partner, including fellpwaudits and
annualQA/QC results from all monitoring activities at each Partner CEMP

Develop a uified training module availablef all current and future Partners for training
new watermquality monitors.

Success of Partnership funding will insure that all future reports will appear in a standardized
format.



Parameters: WhatWe TestFor and Why:

Temperature
Water temperature @ne of the most important water quality parameters we test. It controls metabolic

and reproductive activities in organisms, and determines what species inhabit the stream. Temperature
also affects dissolved oxygen, and can influence bacterial growth andceth reactions in water. The
Alaska Department of Environmental Conservation (ADE@kimumwater quality standard for water
temperature is 15°C for salmon migration aedring and 13°C for spawning, and egg and fry
incubationWe use Ar e dfilel tharnometersamdfa bldnna Combo meter to record
temperatures

Dissolved Oxygen (DO)

DO is one of the most I mportant indicators of a
essential for the basic metabolic processes of animals and iplaaitéting our streams. The ADEC

standard for DO is.® mg/l in waters used by anadromous figfe use the Winkler titration method to
measure dissolved oxygen.

pH

pH is a measure of the acidity or alkalinity of a solution and is ranked on a scale Grtmi4.0.

Acidity increases as pH gets lower. pH affects many chemical and biological processes in the water..
The ADEC water quality standard for the growth and propagation of fish, shellfish, aquatic life, and
wildlife is between 6.5 and 8.BVe measuwe pH using a Hanna Combo meter and perform duplicate
colorimetric pH tests for conformation.

Conductivity
Conductivity measures waterods ability to pass a

dissolved solids or ion content of the water. Qariity in streams is affected primarily by the geology
of the area, but may also be affected by human sources such as septic systems Gonaaffivity is
measured using the Hanna Combo meter.

Turbidity (TDS)

Turbidity measures water clarity. Anyaterial mixed and suspended in water will reduce its clarity and
make the water turbjdr cloudy. High turbidity levels can be disruptive to aquatic systems in various
wayssuch as(1) interfering with the passage of light through water (resultingdnaed

photosynthsis), (2) clogging the gills of some fish species, (3) causing an increase in water
temperaturgsince suspended particles absorb more, hestlting in adecreasef dissolved oxygen
(warmer water holds less oxygeand (4) smotheringsgh eggs and benthic macroinvertebrates

aquatic insectdNVe use the Hanna Combo meter for TDS, and also a visual comparison method
recordedn Jackson Turbidity units (JTUS)




Where We Sampleand Why:

The CEMP is endeavoring to sampdpresetative streams froreach of the major drainages

within the Resurrection Bay watershed (FigureAthough te largerareadrainages include
Resurrection River, Salmon Creealad Sawmill Creek, we currently are not sampling Resurrection
River and Sawmill @ek. The CEMP TAC determined ttthte to the degree of mixing and

dilution of their waterssampling large glacial drainages would not be representatihe aiverall
watershed. Discrete events or subtle changes could potentially be masked by thellsinge

flows.

Samplesitess| ecti on cr it er i abearimgsthatuspheitsprokimaity t® humara moé s f
generated impacwuch as industrial or road runoff and construction. We@issider volunteer

safety and access in choosing sifites vere selected that would not require extensive hiking or
travel through private property. Wi th the exc
homes, all sites are within road riglusway.

The TAC developed a Creek Sampling Location Deciairix in during the pilot CEMP in 2008
(Appendix A) The TAC identified all possible or potential threats to anadromous streams in the
watershed and created a prioritization system to determine which streams were most important for
the CEMP to collect datfrom. The first four prioritized streams described in this report received

the highest ratings, and became pilot program sampling sites. Once the pilot program proved
successful, sampling began in the next three prioritized streams in spring of 2000 he

recently updated the Decision Matrix during their spring 2010 meeti®yaleated and re

prioritizing some streams. It was decided that sampling the next two priority streams would begin in
spring 2010: ATrail headodo way)amdkost(Cedkin@acSalmen t o t
Creek mile 6.5. A third site, as yet to be determined will also be sampled, bring the total number of
sites to ten.
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2008-2009 Monitoring Results:

The four sites with the mbdata sets (average 25 sets/site) are illustemtdddiscussedelow. The
three sites added in 2009 will not be discusséenafth, as thie data setsrenotyet representative
of a complete set of sixteen.

The raw data for these sitas well aghefull data sefor all seven sitesan be viewed online at
www.rbcaalaska.orgor a hard copy can be sentigil on request.

1.) Scheffler Creek This is an urban, anadromous streaniginating on Mt. Marathoand

draining a residential area and a horse pafiefereflowing intot he nort h si de of t
lagpon 06 A fl ood event in | ate July of 200%hedepos
substrate from siltgandyto predominately graveCoho (silver), Chunfdog) and Pink (humpy)
salmonhave been observed at the sample agevell asinspeciatdjuvenile salmon.

Figure3.) Scheffler Creek, looking upstregimorth) from sampling site
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Figure4.) Scheffler Creek site, looking downstream towardgsoutflow.
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Table 1.) Scheffler Creek Water Quality Data

TgrlTr]p Therm | Meter Conduc- DO

# Date Time F Temp C | Temp C| Color pH | meter pH tivity TDS | mg/L
1 05/19/08 | 4:53 PM 51 6.0 7.3 6.75 7.06 92 35 |11.20
2 06/09/08 | 5:30 PM 44 8.0 8.1 6.75 7.21 71 28 | 11.93
3 07/14/08 | 6:21 PM 56 7.5 9.1 6.75 7.20 83 33 | 12.57
4 |07/28/08 | 5:30 PM 52 7.3 8.1 6.75 7.24 88 34 |11.67
5 08/12/08 | 5:30 PM 52 7.0 7.9 6.75 7.25 99 38 | 11.73
6 08/25/08 | 5:40 PM 52 7.8 8.2 7.00 7.28 95 38 | 11.67
7 09/22/08 | 5:20 PM 41 5.0 5.2 6.75 7.27 102 39 |12.17
8 10/27/08 | 4:40 PM 30 2.8 2.3 6.50 6.82 146 55 | 10.90
9 11/25/08 | 4:38 PM 36 3.5 2.9 6.75 6.86 132 51

10 | 12/22/08 | 4:19 PM 26 2.8 1.8 6.75 6.98 128 48 | 12.40
11 | 01/28/09 | 5:10 PM 26 2.0 2.5 6.75 6.93 149 57 | 11.63
12 | 02/23/09 | 4:.02 PM 29 2.8 2.5 6.75 6.93 125 48 | 12.00
13 | 03/25/09 | 4:10 PM 32 6.5 0.9 6.75 6.94 121 46 | 12.20
14 | 04/28/09 | 5:50 PM 48 6.0 6.3 6.75 6.92 120 47 | 1177
15 | 05/11/09 | 5:51 PM 56 7.0 6.5 6.75 7.09 80 31 | 13.50
16 | 05/25/09 | 4:35 PM 53 8.0 7.4 6.75 7.34 103 41 | 11.87
17 06/10/09 5:43 PM 52 8.0 9.6 6.75 6.97 76 31 | 11.77
18 06/23/09 4:35 PM 52 8.0 8.5 7.00 7.34 80 32 |11.40
19 | 06/24/09 | 6:35 PM 55 10.5 8.7 6.75 7.09 95 38 | 12.20
20 | 07/15/09 | 3:32 PM 8.5 104 7.00 7.28 89 36 | 12.47
21 | 07/27/09 | 4:20 PM 55 8.0 8.0 6.75 7.06 70 29 |10.67
22 | 08/11/09 | 3:45PM 57 8.5 8.7 7.00 7.26 103 41 | 12.43
23 | 08/26/09 | 6:25 PM 57 4.0 8.3 7.00 7.02 108 42 | 10.97
24 | 09/28/09 | 3:15PM 36 4.0 4.8 7.00 7.06 127 48 | 12.83
25 | 10/26/09 | 4:03 PM 41 2.0 4.4 7.00 6.93 106 42 |12.13
26 | 12/02/09 | 3:28 PM 30 1.8 1.6 6.75 6.74 117 43 | 12.77
27 | 12/30/09 | 4:53 PM 30 1.3 6.75 7.26 129 48 | 14.77

Average summer stream temp =4.8C DO =10.0 mg/L
Average winter stream tap =

3.0C DO =11.0 mg/L
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2.) Exit Glacier Road, Mile 0.2

Thisanadromoustream is sprinded, flowing through a residential area with a history of unofficial
junkyards and storing or dumping of contaminartss also subject from road rufioThis is a
low-gradient, low velocitystream witha relatively short reach.

Figure 5.) Exit Glacier Rd. Mile 0.2 sampling site, looking upstream
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Table2.) Exit Glacier RoadMile 0.2 Water QualityData

Air Therm. Meter Specific
Temp Temp Temp Color | Meter | Conduct
# | Date Time F C C pH pH ivity TDS | DO mg/L
1 | 06/09/08 |3:00 PM 60 7.00 8.1 6.75 130 65 9.97
2 | 06/23/08 |3:30 PM 56 6.00 7.3 6.75 6.97 148 74 9.97
3 | 07/14/08 |2:46 PM 60 6.25 7.0 6.75 6.84 130 64 9.93
4 | 07/28/08 |2:49 PM 58 6.00 6.8 6.75 6.67 132 66 9.97
5 | 08/11/08 |2:55PM 62 7.00 7.5 6.75 6.75 145 72 9.57
6 | 08/25/08 |2:42 PM 56 6.25 7.5 6.50 6.65 134 68 9.53
7 |09/22/08 |2:44 PM 52 6.00 6.5 6.75 6.51 143 72 10.07
8 | 10/27/08 |4:22 PM 30 4.50 4.0 6.50 6.52 135 66 10.23
9 | 11/24/08 |4:22 PM 34 4.75 4.8 6.75 6.42 127 62 9.90
10 | 12/22/08 |3:50 PM 24 4.00 3.7 6.75 6.43 137 69 9.82
11 | 01/26/09 |4:27 PM 24 3.50 3.4 6.50 6.43 113 57 10.67
12 | 02/25/09 36 6.50 5.8 6.75 6.53 136 65 10.70
13 | 03/23/09 |4:35 PM 38 4.50 4.3 6.75 5.93 10.57
14 | 04/27/09 |5:15 PM 50 5.75 6.1 6.50 7.00 109 54 10.40
15 | 05/11/09 |5:34 PM 62 5.50 5.5 6.50 6.26 118 58 10.07
16 | 05/26/09 |5:00 PM 61 6.5 8.1 6.50 7.13 122 61 7.67
17 | 06/08/09 |4:50 PM 54 5.25 5.5 6.50 5.62 117 59 10.27
18 | 06/22/09 |5:12 PM 44 5.00 4.7 6.63 7.06 121 60 9.73
19 | 07/13/09 |4:47 PM 58 6.00 5.5 6.75 5.64 124 62 9.47
20 | 07/27/09 |5:07 PM 57 5.50 5.9 6.75 6.87 117 58 9.60
21 | 08/10/09 |12:52 PM 54 5.00 5.8 6.75 6.78 122 61 9.97
22 | 08/24/09 |3:58 PM 56 5.00 6.0 6.75 7.24 125 62 9.93
23 | 09/28/09 [1:22 PM 46 4.25 4.7 6.75 7.25 118 59 10.40
24 | 11/30/09 [12:27PM 34 3.75 3.8 6.75 7.19 114 56 9.80
25 | 12/28/09 |5:12 PM 30 3.25 3.9 6.75 7.03 113 56 9.33

Average summer stream temp46C DO 40.17mg/L

Average winter stream temp= 6.2C DO 9.69mg/L
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3.) Sdmon Creek at Nash Road

This is an anadromous stream with a red salmon run. It drains a large residential area and is subject
to upstream perturbancé®m construction activities angravel extractionas well as road runoff.

A long-established junkyard subject to frequent flooding also lies upstream of the sampling site.

Figure6.) Salmon Creelat Nash Roatboking upstream to in an approximate
northeastirection.
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Table3.) Salmon Creelat Nash RoadlvVaterQuality Data 2008009.

Meter Specific

Air Therm.| Temp C | Color | Meter | Conduct DO
# Date Time Temp F| Temp C pH pH ivity TDS| mg/L
1 | 06/09/08 3:40 PM 52.0 9.0 9.7 7.00 7.51 96 10.9
2 | 07/14/08 4:45 PM 59.0 8.8 8.8 7.00 6.45 98 49 10.9
3 | 07/26/08 2:16 PM 52.0 7.8 8.7 7.00 7.34 98 49 10.9
4 |08/11/08 2:45 PM 57.0 9.5 10.6 7.25 7.54 114 56 9.9
5 | 08/25/08 3:27 PM 59.0 9.0 9.5 6.75 7.35 113 56 10.1
6 | 09/21/08 1:38 PM 59.0 6.0 7.7 7.00 7.28 98 48 10.8
7 | 10/27/08 2:40 PM 34.0 1.5 2.0 7.13 6.38 123 61 115
8 | 11/24/08 2:05 PM 32.0 2.0 1.9 6.75 6.37 133 66 8.5
9 | 01/26/09 6:15 PM 22.0 0.0 0.9 6.75 6.54 120 60
10 | 02/25/09 4:20 PM 34.0 2.5 1.6 6.75 7.08 130 65 11.8
11 | 03/25/09 6:20 PM 31.0 2.5 1.7 6.75 6.87 129 64 11.1
12 | 05/12/09 | 4:25 AM 62.0 11.8 12.0 6.75 7.35 106 53 10.5
13 | 05/26/09 3:35 PM 60.0 12.0 12.4 6.75 7.35 99 49 10.0
14 | 06/17/09 2:25 PM 54.0 8.5 8.1 6.75 6.85 108 53 7.5
15 | 07/01/09 6:26 PM 53.0 9.8 10.9 7.00 6.49 101 51 9.8
16 | 07/14/09 6:55 PM 59.0 9.8 10.7 7.00 6.40 91 45 10.2
17 | 07/28/09 4:40 PM 52.0 8.0 8.2 6.75 7.03 89 44 9.7
18 | 08/12/09 2:33 PM 56.0 9.3 8.7 6.75 7.20 99 50 9.1
19 | 08/24/09 3:46 PM 70.0 11.5 12.2 6.75 7.28 105 52 9.6
20 | 09/29/09 5:02 PM 48.0 7.8 6.7 6.75 7.42 113 56 10.1
21 | 10/26/09 5:45 PM 41.0 5.0 4.8 7.00 7.44 103 50 10.8
22 | 12/01/09 1:00 PM 38.0 2.5 14 6.75 7.29 95 47 10.3
23 | 12/28/09 4:20 PM 31.0 2.5 1.8 6.75 7.34 110 56 10.6

Average summer stream temp%6C DO 8.9mg/L

Average winter stream temp = 3.2C DO #0.6mg/L
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4.) Spring Creek

As the name implies, this is a sprifegl stream flowing through @& industrial parkand subject to

impacts froma s h i pwface wiatersrunaff It also flows parallel to the effluent pipeline
exiingSpring Creek Correctional F @hoam and Rink 8éabnorwa st e
have been observed at the sampling site, althoungyhegradientculvert just downstream of the

site prevents all but the ratantrepidindividualsfrom travelling further upstream to spawn.

Figure7.) Spring Creek sampling site
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Table4.) Spring CreeRNater Quality Data

4 Air Therm Meter Meter Co_nguc— DO
Date TempF | TempC Temp C | Color pH pH tivity TDS mg/L
1 06/09/08 53 4.75 4.88 6.75 6.99 106 53 11.06
2 06/23/08 59.5 4.50 4.50 6.75 6.93 101 51 10.70
3 07/15/08 63 4.88 4.94 6.75 7.22 98 49 10.77
4 07/28/08 54 450 4.50 6.75 7.02 92 46 6.56
5 08/12/08 52 5.00 5.25 6.75 7.03 89 45 11.00
6 08/25/08 57 4.75 4.88 6.75 7.04 85 42 11.23
7 09/24/08 44 4.50 4.50 6.50 6.70 90 45 11.33
8 10/28/08 31 2.75 2.63 6.75 6.95 97 48 11.33
9 11/25/08 32 2.50 2.50 6.75 6.84 96 49 11.47
10 01/26/09 27 1.00 1.00 7.00 6.92 95 47 11.13
11 02/24/09 32 2.00 2.00 6.75 6.90 101 50 11.97
12 03/25/09 38 2.50 2.50 6.75 6.88 98 48 11.97
13 04/29/09 49 4.10 4.25 6.75 6.28 95 47 10.10
14 05/12/09 64 4.75 4.88 6.75 6.04 101 50 10.85
15 05/26/09 63 6.00 6.00 6.75 7.25 98 49 9.19
16 06/16/09 55 4.00 4.00 6.75 6.82 96 48 8.47
17 07/01/09 62 5.00 5.05 6.75 7.00 89 45 10.20
18 07/15/09 68 4.55 4.58 6.75 7.02 83 42 6.93
19 07/29/09 55 5.00 5.00 6.75 7.08 83 41 5.88
20 08/12/09 53 4.13 4.06 6.75 6.99 88 44 9.20
21 08/25/09 54 5.00 5.00 6.75 6.95 86 44 10.80
22 09/28/09 52 4.55 4.58 6.75 6.87 87 43 9.80
23 10/27/09 42 4.00 4.00 6.75 6.97 89 44 11.13
24 12/28/09 33 2.50 2.50 6.75 6.81 91 46 10.20

Averagesummer stream temp = 4.8C  BQ0.0mg/L
Averagewinter stream temp = 3.0C DO = 11rfg/L
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Streams added in 2009
Sampling in thdollowing streams, as mentioned above, began in spring of 2009, but do not have
complete datasetin=16)at this date.

5)ALi ttl eo Schhsisémeanderidgrsteeank with a silty substrate that floyesant
to the Seward highwayhrough the Alaska Railroad yardsd into the Seward Lagoon via new
fish-passage culverts installed in the summer of 2009. It is just east of Scheffler Creek

6.) Salmon Creek, Mile 3 This site is upstream of Salmon Cre¢iNash Roadand although it
doesndét have the same industri al setefallaegat s as t
residential subdivisions and is subject to impacts fdomestic livestockflooding, and septic
systentfailures.

7.) Clear Creek: This creekalso flows through longstablished residential areas and represents

waters flowing from the west into Salmon Cre€kis stream has been subjected to numerous

Ar i preconfiguratmm s 0 by adj acent propert ywnsreamg¢lass, and
than .25 mile) of the Seward Highway.

Discussion

All of the parameters wergenerallywithin normal limits for Alaskan anadromous waters, as
established by the ADE@\ppendix B)and US EPAfor all streams sampled the 2year data
collection periodSeveral readings outside of the expected ranges were documented and are
discussed belovBlank spaces on the data tables indicate that DQO were ncamdato data was
recorded.

pH: Several pH instrument readings of less than 6.5 werededat three site¢Tables 2,3,4),

however the colorimetric pHs performed in tandem with the Hanna Combo meter were within

normal limits in all instances. It is unclear whether thesgument readingseflected an actual

valug or can be attributetb operator or instrument error. The latter would be the most likely
cause, as several of the Hanna meters devel op
use.

Dissolved oxygen (DQ)Two dissolved oxygen readings were below the lower limit@ig/L

for anadromous fish (Table 4). Again, technical error seems a likely explanation in this case,
although both low readings occurredsummerwhen the water temperatuia that streamvas
elevated. All of the sites demonstrated decreased dissmygen corresponding with temperature
increases, providing confidence in our Winkler titration methodology for dissolved oxygen
measurement.

Temperature: No temperature exceedances for aaynonid life stage (as mandated by the
ADEC) were recorded.

Total Dissolved Solids (TDS)No exceedances were recorded.
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Conductivity: ADEC does not have tolerance levels for conductivity, hence no exceedances were
recorded.
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AppendixA.) Streamselection criterianatrix

Road New Control

Creek Anadromous | Residential Industrial | Ag./Livestock | Glacial | Recreation | Impacts Dev. Point Score
Spruce Creek No No Low-4 No No No No Low No 2
Lowell Creek No No No No No Yes No Low No 2
"Little" Scheffler Creek Yes Med Med Med-3 No Yes High Low No 12
Scheffler Creek main Yes Med Low-1 Med-3 No Yes Low Med No 9
Scheffler Creek upstream

control Yes

Japanese Creek Lower Yes Low Med-2 No Yes No No Med No 6
Resurrection River Yes No Med-2 Low-3 Yes Yes Low Med No 8
Exit Glacier Rd. Mile 0.2 Yes Med Low No No Yes Low Med No 8
Preachers Upper Control Low Yes

Clear Creek @ Hwy Yes Med Low Low-3 No Yes Low Low No 8
Clear Creek Upper Control Yes
"Trailhead" Creek Yes Med Low No No No High Med No 9
Salmon Creek @ Nash Rd Yes High Med-2 Med Yes Yes Med Med No 13
Salmon Creek Mile 3 Yes High Low Low Yes No Med Med No 10
Salmon Creek mile 6.5 bridge Yes Med Low-2 Low No No Low Med No 8
Lost Creek Yes Low No Low No No Med Low No 6
Grouse Creek Yes No No No No Yes High Low No 6
Bear Creek Yes Med Low Low No Yes No Low No 7
Glacier Creek No Med Low-2 Low Yes Yes Low Low No 7
Sawmill Creek No Low Low No No Low No No No 3
Afognak Creek Yes Low Low No No No Low No No 4
Spring Creek Yes No High No No Yes Low High No 9
Spring Creek Control Yes

SMIC Lagoon No No High No No Yes No High No 7
Fourth of July Creek Yes No Med-5 No Yes Low No Med No 6

Scoring system: Yes = 1, except for glacial creeks, where Yes = 0, Low = 1, Med = 2, and High = 3.







