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March 2011
RBCA Citizens Environmental Monitoring Program (CEMP)
20082010 Report

Program Background and History::

Resurrection Bay Conservatidtiiance is a community nonprofit organizatieavhosemissionis
A éo enjoy and advocate for healthy land water and air

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 monitoringprogram Although some
water qualitydatawasavailable for a few select streams on the Eastern Kenai Peninsula, no
baseline data was available for the Resurrectionvigegrshed.

With limited buildable landsemainingandgrowingindustrial activitiesn the Resurrection Bay
watershedit is becoming increasinglynportant to monitor water quality to insure that we are
aware of trendsA lack of baseline water quality informatiogspecially in populated region$
southcentral Alaska, will result in a¢k ofoversight on future development and uninformed
management decisions.

In spring of 2008, RBCA implementecpdot CEMP in order to:

~ Establish a scientifically rigorously means of documenting the baseline condition of the

wat er s hed 6 drestawatar dtreamghentrack stream health indicators and report
exceednces of state or federal standards

Identify shortterm or eventelated water quality problems. In the processaifking

stream health indicators, abnormal observations would also be documented. These are then
verified and reported as exceedences of state or federal standards, allowing for prompt
response. These detections allow for correction or remediation edemental problems.

Raise awareness of the Resurrection Bay ecosystem via engaging area residents in a
community stewardship program. Such a program provides a perfect forum for concerned
citizens to become involved in a scientific program to monitor #adti of our local

environment. Clean water is a Roantroversial issue of interest to varied grougyen
individualswh o dondét consider themselves fAacti vi s
Build RBCAG6s credibil iRB/CAN st hmognoivteorrnimegn ta nad
buildscredibility with scientists and resource managers, its education and advocacy efforts
enhance stewardship and citizen participation, and together, these efforts translate into
RBCAG6s contribution to a healthy Resurrect

The CEMP was caged by the US Environmental Protection Agency (EPA), and has been adopted
by many conservation groups throughout the US
implementation was made possible largely with the assistar@@eadf InletkeeperGIK) and
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AnchorageWVatewaysCouncil (AWC), organizations that oversee large CEMR<996,CIK in
Homerdevel oped Al askads first sci emmbritdringcal |'y de
program.

CEMPdata is scientifically rigorous and collected under strict quality control guidelinhes.
stream parameters currentligingmoni t or ed wer e sel ected based o]
gual ity standards and Al aska DdADER)statesstartddardasf En

Our Quality Assurance Program PI@APP)is reviewed and approved BWEC and theUS

EPA.Upon implementing CEMP, evcreated a-member Technical Advisory Committee (TAC),
composed of professional biologists, hydrologists and eegsn The TAC provided expert input on
establishing sampling sites, acts in an advisory capacity to the CEMP, and reviews CEMP data and
documents.

The CEMP ighe only continuous program collecting water quality dathénResurrection Bay
watershedempoying the best available sciencehe data we colleés posted online and available
to land managers, regulatory agencies, and the public. Intherdata collected becomes a
permanent record, and can be used for incorporation into future resounti@gland management
documents.

In September of 2009, the CEMP received a generous grant from the Bullitt Foundation, allowing
RBCA to hire a hH-time Monitoring Coordinator, angurchase additional testing equipment.

Since then CEMP has receivatbtal of$20,650in grant funding to sustain the progrémm
Patagonia, Inc., the Mountaineers Foundation and the Leighty Foundation.

As of Januaryl, 2011, 278 completalata sethiavebeencollectedin thewatershedOur 12
volunteers dedicated ovB20 hours of their time to the program to date; akimd value of
approximately$9,00Q



Future CEMP Obijectives

Theoverallgoal is tomaintain data collection tesamplingsites andto add aradditionaltest

parameter in order to obtain the best available data on area stream conditidoisigBso we will
increase our success in establishing baseline water quality parameters, filling data gaps, detecting
and reporting significant changes at monitoring sites, tracking water quality;tnehde

promotirg stewardship anawareness of water qualissues and ecosystem healthe aim to

collect 160data sets annually, therefore increasing data accuracy and providing an invaluable
picture of the existing water quality conditions in our watershed.

Coliform bacteria testing will be added to the sangpparameters at selected stream sites in
spring, 201. While coliform bacteria are natural and megeciesare harmless, the presence of high
levels ofcoliform bacteria, particularlfecal coliforms may indicate thaseptic system(s) are failing
and dschargingsewage into the water. Certaialiform species can causevere illness such aghoid
feveranddysentery.

RBCA develogd and implementeapilot water temperature monitoring programsummerof

2010, utilizingOnset ComputersidbiT® data loggers ifive selectanadromoustreamlocations.

By monitoring water temperatures, we hope to observe spatial and temporal temperature patterns
and document the baseline conditions of our stre@eraperature is oftethhe mainfactor in a

st r eabilindtssupport successful fish spawnitgaddition to predicted global warming trends,
developmen{constructionnear or adjacent streamsusuallyrequires clearing vegetatipn
decreasing shade, or cover. Loss of cover could ultimately resnttreasedvater temperatures
and adversanpacs tosalmonidreproducton. TheTidbiTs are smalluserfriendly, relatively
inexpensiveandprovidean excellent todlor documening this important parameteQurs were
programmed to record water temperature etéryinutes roundthe-clock. They were deployed
upon receipt in July, and removed in October. A separate report will be issued for continuous
temperature monitoring findings.

In the future we will als be conducting stream habitat and bioassessments at our sample sites;
employingthe University of AlaskaAnchorage Environmental and Natural Resources Institute
(ENRI) volunteedlevel protocolsReference sites may also be established with the TAC pnovidi
guidance.

Long-term CEMP conservation outcomes inclubet are not limited to the fawing:

~ Collectingcomplete data sets for a minimum of five yeard @monitoring sites
Collecting seasonal stream temperature data in at least five streanfiséeyear period.
Establishing baseline water quality parameters for these sites

Compiling adata summarwith data trend analysis

Making recommendations for additional monitoring concerns.

The CEMP Partnership:

RBCA joined the CEMP Partnership $buthcentral Alaskan 2009 The primary goal of the
Partnership is to collect baseline water quality data to detect significant sloaegéime, which
requires 80 sampling events per site ov&rygars Another major goal is tatiengthen the



integrity and credibility of theCEMP partners through an independent Techn®atems Auditas
well asdeveloping a regional monitoring stratedye Partnershiplso plans tassess the status of
all sites sampled tdate, address data analysis questiand ceate a data analysis templatée

are currently working tebtain funding thatvould sustain ouindividual programs and allowhe
partnergo:

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

Complete a wb-accessible baseline water quality report libfarySouthcentrahlaska

with aschedule for posting future repqrts

CompleteTechnical 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 avéble for all current and future Partners for training
new watemuality monitors.

Success of Partnership funding will insure that all future reports will appear in a standardized
format. The partnership includes Anchorage Waterways Council, Cook Inletkedptanuska
Susitna Borough, Wasilla Soil and Water Conservation District, Upper Susitna Soil and Water
Conservation District, University of Alaska Anchorage, Environment and Natural Resources
Institute, Kenai Watershed Forum, and the Homer Soil and\&Zateservation District.

Parameters: WhatWe TestFor and Why:

Temperature
Water temperature is one 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 influenatebial growth and chemical reactions in water. The

ADEC maximumwater quality standard for water temperature is 15°C for salmon migration and

rearing and 13°C for spawning, and egg and fry incubatwie. use fAr edfiledbar o6 al coho
thermometers and a Haa Comb8 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 plants inhabiting our Jtineafi3EC

standard for DO is.® mg/l to in waters used by anadromous figlie 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 from 1.0 to 14.0.
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 pgaption of fish, shellfish, aquatic life, and
wildlife is between 6.5 and 8.8Ve measure pH using a Hanna Combo meter and perform duplicate
colorimetric pH tests for conformation.



Conductivity
Conductivity measur es wa restraddssanddusdd iotingicatethe pass a

dissolved solids or ion content of the water. Conductivity 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
measuedin micro Siemens per centimetgr§/cn), using the Hanna Combo meter

TDS (Total Dissolved Solids)

Related to conductivitgnd measured with the Hanna melddSrepresents thmaterial left after a
water sample is filtered and evaporated. The quantifp& depends mainly on the solubility of
the rocks and soils the water contacts, and saeAmcontains a unique mixture of dissolved
materials. TDS are measured in partsrp#iion (ppm).

Turbidity
Turbidity measures water clarity. Any material 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 (resulting in reduced

photosynthsis), (2) clogging the gills of some fish species, (3) causing an increase in water
temperaturgsince suspended particles absorb more dnedresulin adecreasef dissolved oxygen,

and (4) smothering fish eggs and benthic macroinvertebmtaguatic insect§ urbidity is measured

visually. Results areecordecbn t he dat a sheet a sJadksonTdibitity miss 0 an
(JTUs)in this document

Additional Observations:

In spring of 2010, we addesirveyingaroundour sitedfor invasive plants (IPs) to our sampling

protocol The Kenai Peninsula Cooperative Weed Management Are&C{KIRIA) and the Alaska
Association of Conservation Districts (AACDhplementeca n A Ear |l y Detecti on a
(EDRR) 0 program to educate and involve the pu
methods. The roatb-river interface, where most of our sample sites are located, is a critical location to
conduct EDRR, because once infested, these areasaetaitfor invasives to spread into and along
ripariancorridors Additionaly, there is a direct threat tgparianhabitat from such species as reed
canarygrass(Phalaris arundinaceg)which has alrady become establishébss than fifty miles from

Seward AACD personnetonduced IP identification trainingessionsor RBCA CEMP volunteers,

and provided continuing supppassising volunteesin accurately assessing riparian vegetation at their
samping sites. Laminated IP identification cards werdudedin eachwater monitoring test kit, and
additional IPidentificationmaterials were posted in the RBCA offiéey IPsfoundat siteswere
documented on the CEMP data sheet and reported to the CEMP monitoring coordinator for
verification. These IP survesywere completed during each sampling event during the 2010 growing
season (May to September) adltten sitesCEMP volunteers discoveredweral highlyinvasive

species, including orange hawkweeétigracium auantiacum) growing near the Exit Glacier Rd. site

(fig. 2). Other than the usual dandelions encroaching sampling sites from road shoulders, only bladder
campion Silene vulgaris)aless threatening exotieyas discovered and removed fréime Trailhead

Cr. Site (fig.10); located at approximately mile 4 of the Seward Highway.




Where We Sampleand Why:

The CEMP is endeavoring to sampdpresentative streams fraach of the majadrainages

within the Resurrection Bay watershexap, page9). Although he largerareadrainages include
Resurrection River, Salmon Creealad Sawmill Creek, we currently are not sampling Resurrection
River and Sawmill Creek. The CEMP TAC determined thed 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 were 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 LocatiatiBion Matrix 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 cdéct data from. 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 sprid@ofThe TACagain

updated the Decision Matrix during their spring 2010 meetingyatuated and #prioritizing

some streams. It was decided that sampling the next two priority streams would begin in spring
2010: ATrail headod Cr ighkay)(aadbyweaLost Qraéek near Saintore S e wa
Creek mile 6.5. A third sitgpproximatelysevenmiles upstream from the bayd above any
humangenerated impactgas addedbringing the total number of sites to ten.

2009-2010Cumulative Monitoring Results:

Theseversites with the most data se®&l(or moresets/site) are illustrateahd discusseldelow.
Data collected since program inception is included in each table.

The three sites added inZDwill not be discussed & ngth, as thie data setarenot yet
representativef a complete set of sixteen.

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

1.) Scheffler Creek

This is an urban, anadromous streanginating on Mt. Marathon andraining a residential area
and a horse pastubeforeflowing intot he nort h si de .od A hfel dicSdke waw ar
July of 2009 deposited large amounts of gravel at the site; altegraubstrate from siltyandyto
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predominately graveRiparian vegetation is aldevillow scrub, with a grassy (predominantly
Calamagrostisanadensisunderstoy. Coho (silver), Chunfdog) and Pink (humpy) salmdrave
been observed at the sample,sit® well asinspeciagdjuvenile salmon.

Figurel.) SchefflerCreek site, looking downstream towattls outflow.



Table 1.) Scheffler Creek/ater QualityData May 2008- December 2010

Water Air Temp Colori - Meter Conduc -

# Date Temp C° Fe metric pH pH tivity TDS DO mg/L
1 05/19/08 6.0 51 6.75 7.21 92 45 11.2
2 06/09/08 8.0 44 6.75 7.44 71 35 11.9
3 07/14/08 7.5 56 6.75 7.43 83 42 12.6
4 07/28/08 7.3 52 6.75 7.49 88 43 11.7
5 08/12/08 7.0 52 6.75 7.51 99 49 11.7
6 08/25/08 7.8 52 7.00 7.42 95 48 11.7
7 09/22/08 5.0 41 6.75 7.59 102 50 12.2
8 10/27/08 2.8 30 6.50 6.98 146 73 10.9
9 11/25/08 3.5 36 6.75 6.91 132 67

10 12/22/08 2.8 26 6.75 7.09 128 64 12.4
11 01/28/09 2.0 26 6.75 7.02 149 75 11.6
12 02/23/09 2.8 29 6.75 7.02 125 64 12.0
13 03/25/09 6.5 32 6.75 6.94 121 46 12.2
14 04/28/09 6.5 48 6.75 7.00 120 60 11.8
15 05/11/09 6.0 56 6.75 7.26 80 39 13.5
16 05/25/09 7.0 53 6.75 7.63 103 52 11.9
17 06/10/09 8.0 52 6.75 7.08 76 38 11.8
18 06/23/09 8.0 52 7.00 7.51 80 40 11.5
19 06/24/09 8.0 55 6.75 7.27 95 47 12.2
20 07/15/09 10.3 7.00 7.42 89 44 12.5
21 07/27/09 8.5 55 6.75 7.21 70 36 10.7
22 08/11/09 8.0 57 7.00 7.39 103 52 12.5
23 08/26/09 8.5 57 7.00 7.04 108 54 11.0
24 09/28/09 4.0 36 7.00 7.09 127 63 12.8
25 10/26/09 4.0 41 7.00 6.90 106 54 12.1
26 12/02/09 2.0 30 6.75 6.74 117 57 12.8
27 12/30/09 1.8 30 6.75 7.52 129 64 14.8
28 01/26/10 1.5 29 6.50 6.59 132 66 11.2
29 03/01/10 2.3 38 6.50 6.61 114 57 10.7
30 03/29/10 4.0 6.75 6.54 112 56 10.1
31 04/26/10 5.0 44 6.75 6.64 122 61 11.3
33 05/10/10 5.3 44 6.75 6.80 98 49 11.8
33 06/16/10 4.8 49 7.00 7.18 78 39 12.2
34 06/30/10 7.5 60 7.00 6.85 86 43 11.3
35 07/14/10 8.6 64 7.00 7.19 82 41 10.3
36 08/11/10 8.8 58 7.00 7.02 88 43 10.4
37 08/31/10 8.0 59 7.00 6.82 105 52 10.7
38 09/28/10 4.5 49 7.00 7.43 119 60 11.4
39 10/23/10 5.0 42 6.75 6.87 107 53 13.0
40 11/30/10 2.5 22 6.75 6.42 129 65 12.3
41 12/28/10 0.5 17 7.00 7.11 128 64 11.9
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Scheffler CreekComments:

Two complete data sets have been collected fositgsone of the three sites implemented during
the CEMP pilot phas&.he pH range for this site &797.41 The dissolved oxygen at this site
tends to be the highest of our sites, ranging from-12.9mg/L.

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 runoff. Thsa
low-gradient, low velocitystream witha relatively short reacfihe sulstrate is predominantly

gravel, with sparse alders and mixed forbs growing in the riparian Atteereviewing the CEMP
20082009 End of Season Report, the TAC recommended the site be relocated further away from
the bridge abutment, as the mass of thecoete may be acting as a heat sink, and preventing us
from obtaining accurate temperature measurements. The new site is approximately 40 feet
downstream from the bridge.

Figure2.) Exit Glacier Rd. Mile 0.2 sampling site, looking upstream
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Table2.) Exit Glacier RoadMile 0.2 Water Quality Datalune 2008 December 2010

Water Temp

Colori -

Conduc -

# Date Air Temp F° ce metric pH Meter pH tivity TDS DO mg/L
1 06/09/08 60 7.0 6.75 7.03 121 60 10.0
2 06/23/08 56 6.0 6.75 7.04 113 56 10.0
3 07/14/08 60 6.3 6.75 7.19 114 56 9.9
4 07/28/08 58 6.0 6.75 7.24 118 59 10.0
5 08/11/08 62 7.0 6.75 6.79 122 61 9.6
6 08/25/08 56 6.3 6.75 7.24 125 62 9.5
U 09/22/08 52 6.0 6.75 5.63 124 62 10.1
8 10/27/08 30 4.5 6.63 7.06 121 60 10.2
9 11/24/08 34 4.8 6.50 5.62 117 59 9.9
10 12/22/08 24 4.0 6.75 5.94 9.7
11 01/26/09 24 3.5 6.50 6.44 113 57 10.7
12 02/25/09 36 4.0 6.50 6.76 127 63 10.7
13 03/23/09 38 4.3 6.50 7.13 122 61 10.6
14 03/25/09 32 2.0 6.50 7.02 109 54 12.2
15 04/27/09 50 4.5 6.50 6.26 118 58 10.4
16 05/11/09 62 5.8 6.75 6.89 117 58 10.1
17 05/26/09 61 6.5 6.75 6.60 136 65 8.2
18 06/08/09 54 5.3 6.75 6.68 114 56 10.3
19 06/22/09 44 5.0 6.75 7.42 115 57 9.7
20 07/13/09 58 6.0 6.75 6.70 131 65 9.5
21 07/27/09 57 55 7.00 7.12 143 71 9.6
22 08/10/09 54 5.0 6.75 7.10 146 73 10.0
23 08/24/09 56 5.0 6.75 130 65 9.9
24 09/28/09 46 4.3 6.75 6.97 148 74 10.4
25 11/30/09 34 3.8 6.75 6.84 130 64 9.8
26 12/28/09 30 3.3 6.75 6.67 132 66 9.3
27 01/26/10 28 2.8 6.75 6.77 145 72 10.1
28 03/01/10 40 3.8 6.50 6.65 134 68 9.7
29 03/30/10 41 5.5 6.75 6.51 143 72 9.9
39 04/26/10 46 5.0 6.50 6.53 135 66 9.9
31 05/01/10 48 4.5 6.75 6.42 127 62 9.9
32 06/01/10 54 6.0 6.75 6.42 137 69 9.9
33 06/14/10 10 5.8 6.75 7.47 108 54 9.8
34 06/28/10 56 6.5 6.75 7.27 132 66 9.5
35 07/11/10 58 6.0 6.75 6.58 140 70 9.9
36 07/28/10 54 5.3 6.75 6.88 148 73 9.5
37 08/09/10 58 6.5 6.75 7.09 147 73 9.7
38 08/29/10 59 6.3 6.75 6.93 146 73 10.1
39 09/25/10 52 5.8 6.75 6.57 148 75 9.7
40 10/24/10 42 5.0 6.75 6.16 143 70 10.1
41 11/29/10 22 3.0 6.75 6.32 134 67 10.3
42 12/27/10 20 3.5 6.75 6.78 131 65 9.9
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Comment Exit Glacier Rd. Mile 0.2

This sitealsohas two complete data sefShere araineinstances in which the pH was less than
6.5. The earlier inciden{2008)may be attributed to operator errafthough as volunteers gained
experience, confidence the accuracy of the reported results increased pHhrange 06.327.18
at this site makes it the most acidic of our sifése DO range of 9.4110.51mg/L is also the
lowest of our sites.

3.) Sdmon Creek Mile 1.0

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 and gravel extractias well as road runoff.

A long-established junkyard subject to frequent flooding also lies upstream of the sampling site.
Several small tributaries join this main channel just upstream of the bridge. During the summer
months, there is considerable human activity around the site, including fisherm#éeagatd

campergfig. 3). CEMP volunteers became increasingly uncomfdetathen visiting the siteand

in July when shots were fired at or near a volunteer, the site was promptly relocated. The new site is
across the channel and slightly downstreama location withsimilar physical characteristics, but

safely located on prate propertyith no public accesfig.4). The riparian area at the new site

differs slightly in that there are several mature Sitka spruce at the saonuiealthough the

canopy coverage is approximately the safte substrate is gravel, of the sasime as the original

site.

Figure3.) Original Salmon Creelile 1.0 (at Nash Rd.}itelooking upstream to in
an approximataortheastlirection.
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Figure4.) NewSalmon Cr. Mie 1.0 site, looking wesicross channeOriginal site
is upstream inhe direction of the arrow.
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Table 3.) Salmon CredWile 1.0. Water Quality DataJune 2008 December 2010

q Water - ;

# pate | A T:eomp T%n:p T“;?'l‘j'sty mg?rllgr:oH Meter pH C%r:,‘?t;" - DS DO mg/L
1 06/09/08 52 9.0 10 7.00 7.51 96 10.9
2 | 07/14/08 8.8 10 7.00 7.45 98 49 10.9
3 | 07/26/08 52 7.8 20 7.00 7.34 98 49 10.8
4 08/11/08 57 9.5 5 7.25 7.53 114 56 9.9
5 | 08/25/08 59 9.0 5 6.75 7.35 113 56 10.1
6 | 09/21/08 59 6.0 5 7.00 7.28 08 48 10.6
7 | 10/27/08 34 15 5 7.13 6.38 123 61 11.5
8 | 11/24/08 32 2.0 5 6.75 6.37 133 66 9.5
9 | 01/26/09 22 0.0 15 6.75 6.52 120 60

10 | 02/25/09 34 25 5 6.75 7.08 130 65 11.8
11 03/25/09 31 2.5 5 6.75 6.88 129 64 11.1
12 | 05/12/09 62 11.8 10 6.75 7.34 105 53 10.3
13 05/26/09 60 12.0 10 6.75 7.35 99 49 10.0
14 06/17/09 54 8.5 10 6.75 6.85 108 53 8.1
15 | 07/01/09 53 9.8 35 7.00 6.49 101 51 9.8
16 | 07/14/09 59 9.8 80 7.00 6.41 91 45 10.2
17 | 07/28/09 52 8.0 >200 6.75 7.05 89 44 9.7
18 | 08/12/09 56 9.3 15 6.75 7.21 99 50 9.1
19 | 08/24/09 70 115 10 6.75 7.29 105 52 9.7
20 | 09/29/09 48 7.8 10 6.75 7.42 113 56 10.1
21 | 10/26/09 41 5.0 10 7.00 7.44 103 50 10.8
22 | 12/01/09 38 25 10 6.75 7.30 95 47 11.2
23 | 12/28/09 31.1 25 5 6.75 7.34 110 56 11.2
24 | 01/25/10 21 0.0 5 7.00 7.42 115 58 11.6
25 | 03/01/10 40.5 3.4 5 7.00 7.34 102 51 11.1
26 03/31/10 42 6.5 5 6.75 7.21 119 60 10.7
27 | 04/27/10 49 6.5 5 6.75 6.92 105 52 10.4
28 | 05/11/10 47 6.3 5 6.75 7.42 85 42 11.1
29 | 06/01/10 52 7.0 70 6.75 7.07 87 43 9.2
30 | 06/14/10 50 8.0 17.5 6.75 7.34 86 43 10.0
31 | 06/30/10 61 9.8 20 6.75 7.59 82 41 10.4
32 | 07/14/10 59 9.3 60 6.75 7.13 80 40 10.7
33 | 07/28/10 54 8.8 35 6.75 6.88 89 44 11.0
34 | 08/11/10 59 9.0 30 6.75 7.11 90 45 10.4
35 | 08/31/10 63 10.0 15 7.00 7.53 104 52 10.1
36 | 09/29/10 47 5.5 10 6.75 6.70 115 57 10.3
37 | 10/26/10 36 5.0 5 7.00 7.44 125 62 10.9
38 | 11/29/10 22 0.0 20 6.75 6.94 114 57 11.5
39 12/29/10 14 0.0 5 6.75 7.22 119 59 11.3
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Comments Salmon CreekMile 1.0 at Nash Road

This site had a complete data setZ04.0, and only lacked orsamplingin 2009. This sitdasa
mixture of glacial and freshwater and exhiloitarkedlyincreased turbidity in summegsrimarily

during July. From volunteer commeméxordedon 2009 datasheets, it appears that the Hanna
meters may not have been alloweetpilibrate properly when the low pH readings were recorded.
The pH range for this site &797.49, the highest pléf our sitesThe dissolved oxygen raag

from 9.6-11.5mg/L. Also of interest is that although no temperature exceedences were recorded
during samplingthe TidbiT temperature data logger at this sgorded daily maximum temps
reaching 17.1C during the week dbeptembel2-18. Daytime high air temperatures reached-75
during this week, but droppedbacki o t he 506s the foll owing weesk
performed.

4.) Spring Creek

As the name implies, this a springfed
stream flowing through & industrial parkand
subject to impacts from s h i puwface d
water runoff It also flows parallel to the
effluent pipelineexiting Spring Creek
Correctional Facil it
lagoon.Chum andpink salmon have been
observed at the sampling site, although a
high-gradientculvert justabovethe site
prevents all but the mosttrepidindividuals
from travelling further upstream to spawn.
Prior to April 2010, we had been sampling
just upstream ofthiis culvert; above the road.
We determined that we were not capturing e
any potential impacts from the road, so we reg
located the site a corresponding distance
downstream from the culveffig. 5). The
sample is taken from just above a small rifflg
to best duplicate the flow characteristics of
the upstream sit@.he substrate here is grave
cobble, with a dense canopy of alder
overhead.

Figure 5.) Spring Creek sampling site, below the
road, looking downstream
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Table4.) Spring CreeRNater Quality DataJune 2008 December 2010

4 Air Temp Water Colorimetric Meter an.dUCt DO
Date F° Temp C° pH pH ity TDS | (mg/L)
1 06/09/08 53 4.8 6.75 6.99 106 53 111
2 06/23/08 59.5 4.5 6.75 6.93 101 51 10.8
3 07/15/08 63 4.9 6.75 7.22 98 49 10.8
4 07/28/08 54 4.5 6.75 7.02 92 46 10.9
5 08/12/08 52 5.0 6.75 7.03 89 45 11.0
6 08/25/08 57 4.8 6.75 7.04 85 42 11.2
7 09/24/08 44 4.5 6.50 6.70 90 45 11.3
8 10/28/08 31 2.8 6.75 6.95 97 48 11.3
9 11/25/08 32 2.5 6.75 6.84 96 49 11.5
10 01/26/09 27 1.0 7.00 6.92 95 47 111
11 02/24/09 32 2.0 6.75 6.90 101 50 12.0
12 03/25/09 38 2.5 6.75 6.88 98 48 12.0
13 04/29/09 49 4.2 6.75 6.28 95 47 10.1
14 05/12/09 64 4.8 6.75 6.04 101 50 10.3
15 05/26/09 63 6.0 6.75 7.25 98 49 9.2
16 06/16/09 55 4.0 6.75 6.82 96 48 8.5
17 07/01/09 62 5.0 6.75 7.00 89 45 10.2
18 07/15/09 68 4.6 6.75 7.02 83 42 6.9
19 07/29/09 55 5.0 6.75 7.08 83 41 9.8
20 08/12/09 53 4.1 6.75 6.99 88 44 9.2
21 08/25/09 54 5.0 6.75 6.95 86 44 10.8
22 09/28/09 52 4.6 6.75 6.87 87 43 9.8
23 10/27/09 42 4.0 6.75 6.97 89 44 11.1
24 12/28/09 33 2.5 6.75 6.81 91 46 10.2
25 01/25/10 25 2.0 6.75 6.85 105 53 11.5
26 03/01/10 39 2.6 6.75 7.00 92 46 10.9
27 03/31/10 40 2.5 6.50 6.93 101 50 10.9
28 04/26/10 48 3.4 6.25 7.03 95 48 11.5
29 04/27/10 48 3.0 6.75 6.92 95 48 11.2
30 05/10/10 41 3.8 6.75 6.71 100 50 10.5
31 05/30/10 60 4.8 6.75 6.50 109 54 10.6
32 06/16/10 48.5 3.8 6.75 6.69 103 51 10.3
33 06/27/10 53 3.8 6.75 6.65 91 45 10.0
34 06/28/10 59 5.5 6.75 6.63 106 53 10.0
35 07/14/10 57 4.5 6.75 6.27 102 39 10.0
36 08/11/10 60.5 4.3 6.75 NS 98 49 10.1
37 09/01/10 58.5 4.3 6.75 6.32 89 45 10.6
38 09/28/10 45 4.5 6.50 6.56 97 49 10.0
39 10/26/10 36.5 4.0 6.25 6.21 93 46 10.0
40 11/30/10 24 2.0 6.50 7.03 101 51 9.9
41 12/28/10 23 2.0 6.50 6.86 94 47 11.6
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Comments Spring Creek

Spring Creek also has almost two complete data sets. The outlying readings for pH and DO indicate
no apparent operator or instrument error. The
of organi c d edsmoiekby thevoltinteerhewld tareye for this site &40- 7.04

The dissolved oxygen at this site rasgom 9.54- 11.46mg/L.

5)ALi ttl eo S cakatAirgort Graek:Cr e e k

This is a meandering stream with a silty substrate that flows adjacent to the Seward highway
through the Alaska Railroad yardad a boapaintingand repaibusinessand into theSeward

Lagoon via new fisipassage culverts installed in the summer of 2009. It is just east of Scheffler
Creek It is bordered on the north by a swampy horse pagligrés). Thi s spongy bogods
consists ofvild beachrye (Leymus mollig wild iris, and othewetlandplants. The aldewillow

scrub growing adjacent to the site is trimmed to hddgghtby the City and provides no

significant cover. This stram also has a checkered past and a history of benugited. Paint

from the boat
business was
observed running
into this stream in
2009. Oddly, this
stream sees a red
salmon run every
August(fig. 7).

Figure 6.) Little Scheffler Cr. site, looking west and downstream
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Figure7.) Red salmon antémperature datagger in PVC housing
(lower left), August 2010
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Table 5) Little Scheffler CeekWater QualityData, May 2009 December 2010.

Conduct

Water Turbidity Colorimetric DO
# Date Air Temp F° | Temp C° JTUs pH pH ivity TDS | (mg/L)
1 05/11/09 65 7.0 0 7.25 7.15 148 74 10.1
2 05/26/09 61 7.8 10 6.75 6.98 10.3
3 06/15/09 61 7.0 5 6.75 6.98 141 70 10.3
4 07/14/09 62.5 8.0 0 6.75 6.98 129 64 10.1
5 07/28/09 53 6.0 20 6.75 6.85 147 73 9.8
6 08/11/09 59 6.5 5 6.75 6.92 161 80 10.0
7 08/25/09 59.5 6.5 20 6.75 6.97 145 72 9.8
8 09/30/09 49 6.7 5 6.75 6.88 139 69 9.6
9 10/26/09 5.0 10 6.75 6.06 158 78 9.5
10 12/30/09 32 4.0 0 7.00 6.91 141 70 10.4
11 01/25/10 23 2.0 0 6.75 6.89 133 66 9.2
12 03/02/10 32 2.5 25 6.75 6.93 143 71 10.8
13 03/30/10 48 4.9 5 6.75 7.20 137 68 9.9
14 04/24/10 50 7.0 2.5 6.63 7.14 154 77 10.8
15 05/30/10 62 8.5 2.5 6.75 6.94 154 77 10.2
16 06/28/10 63 8.3 2.5 6.63 6.86 147 74 10.9
17 07/13/10 58 6.8 2.5 6.50 6.56 132 66 10.8
18 07/26/10 52 7.2 2.5 6.50 6.90 129 64 11.8
19 08/08/10 59 7.0 2.5 6.50 6.98 139 69 9.9
20 08/29/10 61 6.8 2.5 6.75 6.81 148 74 10.0
21 09/26/10 48 6.7 2.5 6.75 6.78 134 67 10.1
22 10/23/10 44 6.3 2.5 6.50 6.71 149 73 10.2
23 12/01/10 23 2.5 0 6.25 6.28 146 74 12.6
24 12/28/10 17 2.5 2.5 6.88 6.83 131 65 11.7
Comments Little Scheffler Creek
Thissi te is slightly problematic due to incompl

subject to some tidal influence, the conductivity is consistently higher than in otheAskidbiT
temperature data logger was placed approximately @&Qupstream of the sample gfig. 7). No
temperature exceedances were recorded by the data lejgeren July 16 and October 10, 2010.
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6.) Salmon Creek, Mile 3

This site is upstream of Salmon Creek at NashRoadnd al t hough it doesno"
industrial threats as the Nash Rdad. 1.0)site, it flows througlseveral largeesidential

subdivisions and is subject to impacts frdomestic livestockilooding, and septisystentailures.

The substrate is gvelcobble with small aldewillow scrub vegetating the somewhat unstable

banks.

e et -

Figure 8.) Salmon Cr. Mile 3.0 site, looking south and downstream.
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Table 6.) Salmon Cr. Mile 3.0 Water Quality Data, May 200@cember 2010.

" Water Turbidity Colori - COI"IQUCE
Date Air Temp F° Temp C° JTUs metric pH pH Ivity TDS| DO (mg/L)

1 | 05/12/09 60 6.8 10 6.75 7.22 96 48 10.4
2 | 05/26/09 55 8.1 10 6.75 7.28 90 46 10.5
3 | 06/16/09 52 6.5 45 7.00 7.75 43 86 10.4
4 | 06/28/09 68 8.3 15 6.75 7.37 97 49 10.0
5 | 07/12/09 64 8.3 >2001 45 7.31 74 37 9.9
6 | 07/26/09 54 5.6 >2001 .75 7.41 72 36 9.9
7 | 08/12/09 6.9 20 6.75 7.25 96 48 10.5
8 | 08/26/09 56 6.9 30 6.75 7.20 93 47 10.3
9 | 09/28/09 52 7.3 0 6.75 7.23 112 57 10.3
10 | 10/27/09 42 5.9 S 6.75 7.23 107 54 11.1
11 | 11/29/09 32.5 3.6 0 6.75 7.19 134 68 11.9
12 | 12/28/09 34 3.6 0 6.75 6.97 112 57 11.9
13 | 01/27/10 41 3.9 0 6.75 7.17 123 62 11.7
14 | 02/28/10 32 3.3 0 6.75 6.76 106 54 12.0
15 | 03/31/10 42 4.9 0 6.75 7.34 103 51 11.3
16 | 04/24/10 52.5 6.3 0 6.75 6.52 102 50 11.2
17 | 05/09/10 54.5 7.1 0 6.75 6.44 93 46 11.6
18 | 05/31/10 62 7.4 30 6.75 6.60 81 40 11.3
19 | 06/14/10 46 5.1 10 6.75 7.07 76 38 10.6
20 | 06/28/10 59 6.9 35 6.75 6.31 74 38 11.1
21 | 07/12/10 56 7.6 35 6.75 7.34 73 36 10.1
22 | 08/11/10 58 7.1 35 6.75 6.81 79 40 10.9
23 | 08/29/10 58.5 6.9 15 6.75 6.10 86 43 11.3
24 | 09/28/10 48 5.6 0 6.75 7.08 101 50 10.5
25 | 10/25/10 50 6.4 0 6.75 6.31 103 52 11.2
25 | 12/01/10 19 2.9 0 6.75 6.38 107 53 12.9
27 | 12127110 23 3.3 0 6.75 6.95 114 57 12.3
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Comments Salmon Creek Mile 3.0
Noteworthy of thigglacially-fed siteis the spike in turbidity during July. Also of note is that this
site has beediligently monitored and has not missed a sampling to date.

7.) Clear Creek:

This creekalso flows through long
established residential areas and
represents waters flowing from the west
into Salmon CreeMt is a short distance
downstream (less than .25 mile) of the
Seward HighwayThis stream has been
subjected to numerodsr i par i an
reconfiguratim s 0 by adj acent
owners.Since data collection began in
spring of 2009, CEMP volunteers have
observed nearby dredging and other in
stream activities affecting the flow and
turbidity at this locationThe substrate

is sandgravel, with scant alder
vegetating the banks. The site is
accessed viamanmade unvegetated
berm.

Figure 9.) Clear Creek, looking upstream and toward Seward Highway.
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Tale 7.) Clear CreeRVater Quality Data May 200December 2010.

Air Temp Water Colorimetric Conduct DO
# Date Fe Temp C° pH pH ivity TDS | (mg/L)
1 05/26/09 55.0 7.8 7.0 7.08 124 62 9.7
2 06/11/09 56.0 6.5 7.0 7.06 114 57 10.5
3 06/16/09 54.0 5.0 7.0 6.01 135 67 10.9
4 07/01/09 68.0 8.0 7.0 7.20 130 65 9.9
5 07/13/09 59.0 7.0 6.8 7.26 121 60 9.9
6 07/28/09 56.0 8.0 6.8 7.36 57 28 99
7 08/12/09 58.0 6.8 6.8 6.90 120 60 10.1
8 09/30/09 48.0 5.0 6.8 7.00 122 61 10.3
9 10/25/09 39.0 5.0 7.0 7.06 107 53 8.7
10 12/02/09 33.0 3.0 6.8 6.95 121 61 10.0
11 12/28/09 35.0 3.0 6.8 6.63 126 63 9.5
12 01/25/10 25.0 1.0 6.8 6.95 104 63 10.3
13 03/01/10 42.0 4.0 6.8 7.19 116 58 10.5
14 03/28/10 39.0 4.5 6.8 6.75 130 65 9.3
15 04/26/10 45.0 4.0 6.8 7.13 110 56 9.4
16 05/10/10 48.0 5.0 6.8 7.30 114 57 10.1
17 06/02/10 70.0 8.0 6.5 7.14 109 54 9.9
18 06/14/10 52.0 6.5 6.8 7.05 122 61 10.9
19 06/28/10 58.0 8.0 6.8 7.10 129 65 7.3
20 07/12/10 54.0 8.0 6.8 7.11 129 64 9.5
21 07/27/10 60.0 7.0 6.8 7.06 126 63 9.4
22 08/09/10 56.0 7.0 6.8 7.03 136 66 9.0
23 08/31/10 54.0 6.0 6.8 7.07 135 68 9.9
24 09/29/10 47.0 55 6.8 6.87 130 65 10.1
25 | 10/25/10 44.0 4.0 6.8 6.54 129 64 10.0
25 11/29/10 23.0 1.0 6.8 7.19 120 61 99
27 12/28/10 20.0 1.3 6.8 7.04 128 64 9.7

Comments Clear Creek
This site alsshows little variation, although it has only one complete data set at this time.
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Streams addedo Sampling Regimein 2010:
Sampling in thdollowing streams, as mentioned above, began in spring of B@L@o not have
complete datasets (n=16) at this date.

8)AiTrail heado CrAecnue: at Nauti cal

Chumandpink salmon have been observed struggling up this somewhat visually unappealing
stream located at approximately mile 4 of the Seward Highwiajlows down from the Lostake
Trail, betweerlLost Lakeand Harborview gbdivisiors, crosses under the Seward highwayd

then meanders through aledrokedscrublands adjacent to the highway before joining Clear
Creek.The substrate is sandy, with ddex-cottonwood overstorgfig. 10). Only salmon fry were
noted here in 2010.

Figurel0. ) A T rdadi IClreeae k, | 0 o k ilnmagive®ilene spplantsimp st r e ar

foreground were pulled.
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9.) Salmon Creek atMile 6.5:

This siteappears on maas Lost Creek, but represettie upermost reaches of Salmon Creek. It
alsoencompasses Bear Creek, as it is located downstream of its confluence. Flow at this site travels
through Bear Creek and Victor Drivesidential subdivisions and passes under the Seward
highway.The site is bracketed by two very steep rocky banks and vegetated with a dense canopy of
conifers and some alder (fig. 11). The substrate is gravel, and packed with pink (and possibly silver
samon) in August.

dte

Figurell) Salmon CratMile 6.5, looking across the channel approximately west.
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