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Summary
Reference stream physical, chemical and biological characteristics were measured at four stream
locations in order to provide pre-harvest data for the evaluation of the effectiveness of the Forest
Resources and Practices Act (FRPA) and accompanying regulations at protecting water quality
and fish habitat. Effectivenss will be determined through comparisons between reference and
post-harvest data. The stream locations are within FRPA region II and are all classified as type
II-C. Sites were located on both state and Matanuska-Susitna Borough (MSB) lands and were
selected based upon discussions with state and MSB foresters and the review of planning
documents. One site was selected within the Willer-Kash state harvest area due to scheduled
timber harvest. The remaining sites were selected to provide data for low-sloped, brown-water
streams common throughout the lower Susitna River drainage.
The physical characteristics measured included channel morphology, substratum size
distribution, riparian and instream coarse wood, solar radiation, water temperature and discharge.
Chemical characteristics included spring, summer, and fall measures of pH, specific
conductivity, dissolved oxygen, nitrate + nitrite-N, ammonia-N, total phosphorus, total dissolved
phosphorus, alkalinity and dissolved organic carbon. Biotic characteristics included measures of
benthic organic matter, periphyton chlorophyll-a, macroinvertebrates and juvenile salmonids.
There was a large variation in stream characteristics among these four type II-C streams. Stream
slopes ranged from less than 1 to 6 percent, channel ratios of width to depth from 8 to near 40,
and channel substrate from gravel and cobble to fine sand and silt. Stream water temperatures
were near 10°C for most of the season at the coldest sites and near 15°C at the warmest. Stream
riparian vegetation ranged from a dense zone of alder followed by closed birch spruce forest to a
Calamagrostis meadow. Differences in riparian vegetation resulted in differences in riparian and
instream woody debris. The macroinvertebrate and fish community composition varied among
sites. The abundance and species of salmonids varied among sites and among seasons.
Results from this study support the need to obtain reference data from streams prior to potential
impacts in order to evaluate the influence of different land management actions.

1

Mat-Su FRPA Effectiveness Monitoring
August 2009

Introduction
Timber harvesting in the Matanuska-Susitna Region (Mat-Su) has the potential to expand with
the development of new markets for spruce and hardwood chips. As the potential for timber
harvest increases in the Mat-Su, opportunities in other areas of Region II, most notably on the
Kenai Peninsula, have decreased. While demand for timber in Region I (Southeast AK) remains
high, the state’s allowable cut limits the amount of timber that can be harvested, and no increase
in timber harvest may occur there. Demand for timber in Region III remains relatively low.
Therefore, timber harvest within the Mat-Su has the greatest probability for increased activity in
the near future.
In 2004, 2005 and 2006, a science and technical committee, followed by an implementation
group, developed new riparian standards for Region II. The riparian standards (AS 41.17.116,
AS 41.17.118, and AS 41.17.119) apply to state, federal, and private commercial timber lands in
the region. Region-wide, timber harvest operations have not been documented to cause adverse
effects to fish habitat and water quality. Due to the limited scale of harvest activity in Region II
in the past, little monitoring has been conducted to determine the effectiveness of the FRPA’s
best management practices in protecting and maintaining water quality and fish habitat. Most of
the work that has been done in Region II has focused on the Kenai Peninsula and its spruce bark
beetle infestation. The scarcity of research on the effectiveness of FRPA in Region II (and
specifically in Mat-Su) is a problem because conditions in Region II are markedly different from
the other regions. A major difference between Region II and the other regions in Alaska are the
relatively low values of timber compared to adjacent high-value fish habitat values and
recreation opportunities. The risk of impacts to fisheries are greater in Region II than elsewhere
because of the greater diversity of fish species, wider distribution of fish, more intense use of the
fish populations and higher productivity of the fish streams.
A monitoring plan has been developed to evaluate FRPA effectiveness within Region II and the
MSB (Davis et al. 2006; Davis and Davis 2008). The monitoring plan uses reference data
collected from stream systems prior to harvest to evaluate potential changes in these conditions
following harvest activities. Replication for statistical comparisons is obtained by obtaining
reference data from multiple streams of similar classification. Stream condition is described
through measures of physical, chemical, and biotic characteristics. These characteristics were
selected based upon the management intent of the FRPA for riparian areas. The management
intent for riparian areas through the FRPA is protection from the adverse effects of timber
harvest on fish habitat and water quality. Preservation of fish habitat is accomplished through
the maintenance of “short- and long-term sources of large woody debris, streambank stability,
channel morphology, water temperatures, stream flows, water quality, adequate nutrient cycling,
food sources, clean spawning gravels, and sunlight” (AS 41.17.115).
The FRPA effectiveness monitoring plan has been implemented, obtaining pre-harvest data on
four streams within the Willer-Kash State harvest area. These small streams drain the forested
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slopes of the Talkeetna Mountains, have well developed forested riparian areas, gravel and
cobble substrate, moderate slopes, and abundant woody debris. The cold-water streams support
spawning and rearing coho and Chinook salmon (Davis and Davis 2008). These streams are
representative of systems common within regional forests. However, timber harvest activities
are also proposed to be conducted along streams draining the lowland areas within the Susitna
and Little Susitna River drainages. These streams often flow through unforested areas of open
low scrub or Calimagrostis meadows. Stream slopes are low; the substrate is often composed of
sand, silt, or organic material; and water temperatures much higher. These streams provide
important coho and Chinook salmon rearing habitat. The response of these stream systems to
forest harvest activity likely will differ in comparison to the upland streams.
The objective of this study is to increase the amount of baseline data within stream systems prior
to timber harvest. Previous pre-harvest data collection efforts in 2006 and 2007 have been
focused on four streams within the Willer-Kash Harvest area. These small moderate-sloped
streams drain Willow Mountain and are tributaries to Little Willow Creek. Measures will be
continued at one of the locations within the Willer-Kash Harvest area, while additional sites
outside of the Willer-Kash Harvest Area, will be selected that represent additional II-C stream
classification types. Additional sites will include low-sloped, brown-water streams found within
the Susitna River lowlands.

Methods
Detailed descriptions of project sampling design and methods are provided within the QAPP
attached as an appendix to this report.

Sampling Locations
Sites were selected on streams within proposed state or MSB timber harvest areas. Proposed
harvest areas were determined by reviewing the State 5-year timber sale plan, draft MSB land
management plans, and discussions with state and MSB foresters. Sampling locations include
Fish Creek above Flathorn Lake, Chijuk Creek, Whiskers Creek, and the North Fork of Iron
Creek (Table 1). Chijuk Creek and Whiskers Creek are located within Forest Management Units
5 and 1, respectively, as per the MSB Forest Management-General Information distributed
March 21, 2008. The North Fork of Iron Creek was within portions of the State Tin and Copper
sale areas that have been combined in the calendar year 2009 and 2013 Five-Year Schedule of
Timber Sales.

Chemical Characteristics
Stream water samples were collected in July and September, 2008 and May or June, 2009.
Water samples were preserved with H2SO4 or kept at 6°C until shipped to a commercial
laboratory for processing. Water samples were analyzed for alkalinity, dissolved organic carbon
(DOC), total and total dissolved phosphorus, nitrate + nitrite nitrogen, and ammonia nitrogen.
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Dissolved oxygen, as percent saturation and concentration; pH, specific conductivity, turbidity
and color were measured in the field.
Table 1. Stream sampling locations and site names.

Site Name

Stream

Whiskers

Whiskers
Creek
Chijuk at Oilwell Chijuk Creek
WK2
N. Fk. Iron
Creek
Fish Creek
Fish Creek
(Flathorn)

Headwater Elev. at
Elev. (ft)
Site (ft)
1000
400

Segment Latitude
Slope
1.1%
62.37681

Longitude
150.17172

750
2350

400
650

0.8%
6.2%

62.07945
61.83500

150.58334
149.83278

200

50

0.2%

61.52770

150.26069

Physical Characteristics
Stream water discharge was measure concurrently with water sample collection using a Swoffer
3000 meter. We collected water temperature (Chijuk Creek) or temperature and pressure
(Whiskers, Fish, and North Fork of Iron Creeks) using Onset Water temp ProV2 or water level
loggers. Values were recorded hourly and daily average values were calculated from hourly
recordings. Pressure due to changes in water level were obtained by subtracting average daily
atmospheric pressure at the Talkeetna Airport.
Stream channel slope was measured using a hand-held level or laser level and leveling rod.
Water surface and bed height was measured at three locations within each sampling reach and
used to calculate water surface and bed slope. Channel shape was measured at three crosssections located at 20-m intervals. Substrate size distribution was measured by Wolman pebble
counts of 100 stones within a 100-m sampling reach.
All large wood and debris dams within the 100-m stream sampling site was counted and ranked
based upon size and position. Ranking was used to calculate a large woody debris index (Davis
et al. 2001) which is a measure of the influence of large woody debris on channel processes. We
counted all wood within 30 m of the right bank for a 100-m length of stream. Coarse riparian
wood was categorized based upon diameter, length, and tree species (Alder, Birch, or Spruce).
We measured photosynthetically active radiation (PAR) using a Licor sensor and meter. PAR
was measured at 10 locations at the stream water surface throughout the sampling reach and at
10 locations unobstructed by trees or topography. Percent light transmission was calculated as
the portion of total available PAR reaching the stream surface.

Biotic Characteristics
Periphytic algae were sampled from all sites in July 2008. Five replicate samples were obtained
by scraping algae from submerged rocks and collecting dislodged material on a filter. The filter
and algae were placed within a plastic test tube, covered with aluminum foil, and frozen. Frozen
4
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samples were shipped to AM Test analytical laboratory where they were processed for
chlorophyll-a and phaeophytin.
Benthic organic matter was collected using a Surber sampler or Ekman dredge (Whiskers Creek).
Five replicate samples were collected within each sampling reach and sorted into coarse (>1 mm)
and fine (0.363 to 1 mm) fractions. AFDM of both fractions were determined through mass loss
of dry material following ignition at 550 °C.
Macroinvertebrates were collected at all sites in May or early June of 2009. Samples were
collected following the Alaska Stream Condition Index (ASCI) (Major and Barbor 2001)
methodology. Samples were preserved with 70% ethanol until processing. A minimum of 300
organisms were identified from composite samples. Macroinvertebrate metrics were calculated
and overall ASCI scores determined.
Juvenile salmon and resident fish were sampled in September 2008 (except Fish Creek) and
spring 2009 (May or early June). Fish were sampled using 10 (Chijuk and Fish Creeks) or 20
(Whiskers Creek and North Fork Iron Creek) baited minnow traps fished for 20 to 24 hours. All
fish were identified to species and all salmon measured to fork length.

Results
Chemical Characteristics
Stream water macronutrient concentrations are shown if Figures 1 through 4. Ammonia nitrogen
concentrations were generally below 0.05 mg/L at all sites and dates with exceptions in Fish
Creek and Whiskers Creek in July 2008 where concentrations were an order of magnitude
higher. Nitrate +nitrite concentrations differed among sites with concentrations considerably
higher at Whiskers and Iron Creek, moderate at Chijuk Creek and below detection limits in Fish
Creek. There were no consistent seasonal differences in total phosphorus or total dissolved
phosphorus at any of the sites. Dissolved phosphorus was approximately 30% of total
phosphorus at all sites in the spring. The ratio of total dissolved to total phosphorus was low in
Fish Creek and the North Fork of Iron Creek in July, but all of the phosphorus was dissolved in
July in Whiskers and Chijuk Creek. Total and total dissolved phosphorus were generally lowest
in Whiskers Creek on each sampling date. Molar ratios of total inorganic nitrogen to total or
total dissolved phosphorus suggest nitrogen limitation at Chijuk Creek (ratios < 16) and
phosphorus limitation at all other sites.
Alkalinity, a measure of pH buffering, ranged from 2 to 32 mg/L CaCO3. Within each site,
values were lowest during spring sampling. Alkalinity was lowest in Chijuk Creek during each
season followed by Whiskers Creek. Alkalinity was highest in Fish Creek. Stream water pH
followed alkalinity with low values in Chijuk Creek and Whiskers Creek particularly during
spring runoff when pH dropped to 6.2 in Chijuk Creek (Figures 5 and 6).
5
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Figure 1. Stream water ammonia-N concentrations for the four sampling sites July and September 2008 and May 2009.

Figure 2. Nitrate + nitrite nitrogen concentrations. Concentrations in Chijuk Creek in July and Fish Creek in July and
May were below detection limits (0.01 mg/L).
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Figure 3. Total phosphorus concentrations for all sites and dates.

Figure 4. Concentrations of total dissolved phosphorus for all dates.
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Figure 5. Seasonal measures of alkalinity at all sampling sites.

Figure 6. Seasonal stream water pH among the sampling sites.
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Figure 7. Seasonal dissolved organic carbon for the four sampling locations.

Figure 8. Spring measures of water color for the four sampling locations.
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Figure 9. Seasonal measures of dissolved oxygen as percent saturation for the four sampling locations.

Chijuk Creek had the greatest amount of dissolved carbon at 15 mg/L in fall samples.
Concentrations of DOC were highest in all streams during fall sampling. Concentrations were
similar among the other sites, but lowest in Fish Creek in the spring. Spring measures of stream
color largely followed measures of DOC (Figures 7 and 8).
Concentrations of dissolved oxygen were near saturation in Whiskers and Iron Creek, but below
saturation at Fish Creek and Chijuk Creek (Figure 9). Dissolved oxygen concentrations were
lowest in Chijuk Creek during mid-summer sampling at near 80% saturation. Concentrations
also were below saturation in Fish Creek, at approximately 90% during mid summer and the
following spring.

Physical Characteristics
Stream channel characteristics are shown in Table 1. The stream channels at all sites were
confined within high banks of near 2 meters. Stream channels at most sites were narrow and
deep with ratios of channel width to depth below 10. Chijuk Creek was the exception with very
high ratios of channel width to depth. Streambanks were undercut from 0.2 to 0.3 m. Stream
bed and water surface slopes were very low, below 1% at all sites except for the North Fork of
Iron Creek.
Iron Creek contains the largest substrate particle size composed of large gravel and cobble.
Chijuk Creek also has a gravel cobble substrate but with a slightly smaller size distribution than
Iron Creek (Table 2, Figures 10 and 11). The substrate within Chijuk Creek is embedded with
over 50% of the particles embedded more that 30%. Substrate within the sampling reaches of
Whiskers Creek and Fish Creek is composed entirely of fines less than 2 mm. Fine substrate
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appears to be the dominant particle size within Fish Creek, based upon qualitative surveys above
and below the sampling reach. However, Whiskers Creek contains reaches of gravel cobble
substrate above and below the sampling reach.

Table 2. Stream channel characteristics for the four sampling locations. UC is bank undercut.

Channel Width (m)
Area (m2)
Mean Depth (m)
Width to Depth
ratio
Max Bank Height
(m)
Min Bank Height
(m)
Average UC (m)
WS Slope
Bed Slope

N. Fk. Iron
Creek
2.73
0.97
0.35
8.62

Whiskers

Chijuk Creek

Fish Creek

5.83
4.40
0.78
7.92

5.73
0.86
0.16
42.55

4.90
3.07
0.63
7.82

2.30

2.31

1.40

1.70

0.25

0.98

0.16

1.20

0.34
0.0140
0.0240

0.31
0.0008
0.0090

0.26
0.0060
0.0062

0.21
<0.005
<0.005

Table 3. Size distribution of sediments within sampling reaches.

Size (mm)
Sand
Gravel
Fine Gravel
Medium
Gravel
Coarse Gravel
Cobble
Boulder
D50 (mm)
Percent
Embedded >
30%

<2
2 to 64
2 to 8
8 to 16
16 to 64
64 to 256
> 256

N. Fk. Iron
Creek
4%
52%
0%
2%
49%
42%
2%
60
20%

Whiskers

Chijuk Creek

Fish Creek

100%

6%
90%
5%
10%

100%

N/A
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North Fork Iron Creek
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20%
10%
0%
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Figure 10. Sediment particle size distribution for North Fork Iron Creek.

Chijuk Creek
120%

Cumulative Percent Finer

100%
80%
60%
40%
20%
0%
1

10

100
Particle Size (mm)

Figure 11. Sediment particle size distribution for Chijuk Creek.
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Stream flows were measured on four dates at three of the sites but only twice at Fish Creek due
to the remote location and helicopter access. Pressure loggers were deployed at all sites. Stream
pressure differences were determined by subtracting average daily pressure recorded at the
Talkeetna Airport. We were only able to develop a pressure discharge relationship at the North
Fork of Iron Creek. Relationships at other sites were not possible due to limited discharge
measures (Fish Creek), and movement of the pressure logger by wildlife or high flows. Stream
flows at all sites were highest during spring runoff (Figure 12). The greatest variability in stream
flow occurred in Chijuk and Whiskers Creeks. Stream flow in Chijuk Creek ranged from over
80 cfs in the spring to 1.6 cfs during mid-summer. Similarly, stream flow in Whiskers Creek
increased 6 fold from 10 cfs in the summer to 60 cfs the following spring.

Figure 12. Seasonal measures of discharge for the four sampling locations.

Chijuk Creek and the North Fork of Iron Creek flow through a mixed forest of birch and spruce,
often with a zone of alder from 1 to 3 meters wide along the stream margin. The riparian
vegetation surrounding Fish Creek and Whiskers Creek was composed primarily of
Calamagrostis. This grass extended from 3 to 10 meters at Whiskers Creek and up to 50 meters
at Fish Creek, with the birch forest extending lateral from this point. This type of riparian plant
community extended upstream on Fish Creek to Lynx Lake. Portions of Whiskers Creek,
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upstream, were similar to Chijuk Creek and Iron Creek with a zone of alder followed by the
birch and spruce forest. Over 90% of available solar radiation reached the stream surface of
Chijuk and Fish Creek during early spring compared to 70% at Whiskers Creek and Iron Creek.
In mid-summer, the portion of solar radiation reaching the stream surface was reduced to near
60% at all sites except Fish Creek, where solar radiation did not decrease following leaf out
(Table 4).

Table 4. Percent of total available solar radiation (PAR) reaching the stream surface.

August
Sept/Oct
May

Chijuk Creek
57%

Fish Creek
87%

Whiskers Creek
60%

96%

93%

77%

N. Fk Iron Creek
55%
71%
72%

Chijuk Creek contained the largest amounts of large woody debris within the stream channel and
Fish Creek the least (Table 5). Chijuk, Whiskers, and Iron Creeks all had a similar number of
woody debris pieces. Debris dams were slightly more common in Chijuk Creek and Iron Creek.
The woody debris index also was highest in Chijuk Creek. The abundance of coarse wood
within the riparian area was similar among Chijuk, Whiskers, and Iron Creeks with 16 to 19
pieces counted within 3000 m2 (Table 6). Fish Creek contained the lowest amount of coarse
wood at 10 pieces within the 3000 m2 riparian area. Coarse wood within the riparian area was
mainly birch and spruce next to Iron Creek and Chijuk Creek, birch and alder next to Whiskers
Creek, and entirely alder next to Fish Creek.
Stream water temperatures were warmest in Chijuk Creek and coolest within the North Fork of
Iron Creek (Table 7 and Figure 13). Maximum stream temperatures in the North Fork of Iron
Creek did not exceed 13°C. Maximum daily water temperatures in Fish Creek and Whiskers
Creek rarely exceed 15°C, while maximum daily water temperatures in Chijuk Creek exceeded
15°C on 30% of the days temperature was recorded. There was very little difference between
daily maximum and minimum temperatures in Fish Creek.
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Table 5. Count of coarse wood within the 100-m sampling reach by piece and debris dam and ranked to provide a woody
debris index score.

Pieces
Dams
LWDI Score

Chijuk
Creek

Fish
Creek

11
4
556

3
1
72

Whiskers N. Fk.
Creek
Iron
Creek
10
9
1
3
312
375

Table 6. Counts of riparian coarse woody debris within a 3000 m2 area by diameter, length and species.

Diameter
North Fork Iron Creek
Fish Creek
Chijuk Creek
Whiskers Creek
Length
North Fork Iron Creek
Fish Creek
Chijuk Creek
Whiskers Creek
Species
North Fork Iron Creek
Fish Creek
Chijuk Creek
Whiskers Creek

10-19cm
14
9
12
14
1-4 m
7
6
5
8
Spruce
5
0
4
0

15

20-29 cm
1
1
3
3
5-9 m
7
4
5
10
Birch
4
0
9
5

>30 cm
1
0
2
2
>10m
2
0
7
1
Alder
7
10
4
14

Total
16
10
17
19
Total
16
10
17
19
Total
16
10
17
19
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Season Maximum

Maximum Daily Range

Total Days

Days Max Temp >13

Percent of Total Days > 13

Days Max Temp >15

Percent of Total Days >15

Days Max Temp >20

June Cumulative Degree Days

July Cumulative Degree Days

August Cumulative Degree Days

September Cumulative Degree Days

Table 7. Seasonal temperature statistics for the four sampling locations. (* indicates incomplete data)

North Fork Iron Creek

10.94

4.20

128

0

0

0

0

0

198

224

251

151

Whiskers Creek
Fish Creek above Flathorn Lake
Chijuk Creek at Oilwell Road

16.62
14.13
20.82

6.11
1.78
6.31

126
102
94

34
15
62

27
15
66

5
0
31

4
0
33

0
0
2

339

365
120*
429

338
394
412

234
306
269
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Figure 13. Graphical presentation of daily stream water temperature statistics for the four sampling locations.
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Biological Characteristics
Measures of algal abundance as chlorophyll-a and allochthonus food sources as benthic organic
matter are provided in Figures 14 and 15. Algal samples from Fish Creek were collected from
the fine sediment surface; however, we did not collect enough material to provide a measure of
chlorophyll-a in this stream. The largest amounts of chlorophyll-a were found in the North Fork
of Iron Creek with similar but lower values in Chijuk and Whiskers Creeks. Whiskers Creek
contained over 200 g/m2 of coarse particulate organic matter compared to values of 8 to 40 g/m2
in the remaining streams. Whiskers Creek also had the largest amount of fine particulate organic
matter at 160 g/m2. The next highest value of fine particulate organic matter was found in Fish
Creek at 60 g/m2. Fish Creek was the only site where fine material was more abundant than
coarse organic matter.
Differences in the macroinvertebrate community reflected differences in substrate and sources of
organic matter. Diptera dominated the invertebrate community in Fish Creek and Whiskers
Creek, making up approximately 80% of the sample (Table 8). Chijuk Creek was intermediate at
near 65%, while 40% of the community was of this order in Iron Creek. Conversely, Iron Creek
and Chijuk Creek had the greatest percent of EPT (sum of Ephemeroptera, Plecoptera, and
Trichoptera) and the greatest percent of grazing organisms. Water quality based upon ASCI
scores was ranked “good” at Whiskers Creek, Chijuk Creek, and Iron Creek, but only “fair” in
Fish Creek.
The greatest diversity and abundance of salmonids during fall sampling was found in Iron Creek,
which contained coho and Chinook salmon, rainbow trout, and Dolly Varden char. Whiskers
Creek contained coho and Chinook salmon, and at Chijuk Creek, coho salmon and rainbow trout.
Highest fall catch rates were in the North Fork of Iron Creek at almost 10 fish per trap followed
by Whiskers Creek at approximately 6 fish per trap. Catch rates in Chijuk Creek were extremely
low at less than 2 fish per trap (Figure 16). Fall fish sampling was not conducted in Fish Creek.
Spring catch rates were similar to fall samples in Whiskers Creek for the number of coho,
Chinook and total salmonids captured. However, catch rates of coho and Chinook salmon were
much lower in the North Fork of Iron Creek in the spring compared to the previous fall. We did
not capture any coho salmon in Chijuk Creek or Fish Creek in the spring. Rainbow trout were
captured in spring Chijuk Creek samples. Pike and suckers were observed and sticklebacks
captured in Fish Creek during spring sampling.
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Figure 14. Chlorophyll-a from algal samples collected in late August or early September 2008. Values are the average of
5 samples from each location.

Figure 15. Benthic organic matter as coarse particles (CPOM) > 1.0 mm and fine particles (FPOM) form 0.3 to 1.0 mm.
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Table 8. Macroinvertebrate metrics and ASCI scores for samples collected in May of 2009.

Fish Creek
Total Organisms
Ephemeroptera
Plecoptera
Trichoptera
Diptera
Richness
Ephemeroptera Taxa
Trichoptera Taxa
% Plectopera
% Ephemptera (no Baetidae)
% Diptera
Baetidae/Ephemeroptera
% Non-insects
HBI
%Scrapers
% Collectors
% EPT no Baetids or Zapada
Low /Gradient Coarse Substrate

352
7
0
2
310
13
2
1
0.00
1.70
88.07
0.14
9.38
5.66
0.57
76.70
2.27
Fish Creek

Whiskers
Creek
220
17
8
6
175
15
3
3
3.64
4.09
79.55
0.47
5.91
5.44
0.45
77.27
9.09
Whiskers

Ephemeroptera taxa 100 * X / 5.5
% Ephemeroptera (no Baetidae)
100 * X / 20
% Plecoptera 100 * X / 14
Baetidae / Ephemeroptera 100 *
(100 - X) / 100
% non-insects 100 * (30 - X) / 30
O/E (family 75%) 2 100 * X

36.4
8.5

54.6
20.5

N. Fk. Iron
Creek
459
219
22
27
174
20
6
4
4.79
9.15
37.91
0.79
3.70
4.46
8.28
72.33
15.47
N. Fk. Iron
Creek
109.1
45.8

0.00
85.7

26.0
52.9

34.2
20.6

13.0
65.0

68.8
60

80.3
90

87.7
70

65.8
80

% scrapers 100 * X / 15
HBI 100 * (6.5 - X) / 2
Average
Ranking

3.8
41.8
38.1
Fair

3.0
53.2
47.6
Fair

55.2
100.0
65.3
Good

68.5
72.1
54.8
Good

Fish Creek

Whiskers

N. Fk. Iron
Creek

Chijuk
Creek

28.6
15.2

85.7
60.6

17.0
77.8
33.3
41.8
35.6
Fair

29.2
66.7
32.5
53.2
54.6
Good

Low Gradient Fine Substrate
Trichoptera taxa 100 * X / 7
% EPT (no Baetidae or Zapada)
100 * X / 15)
% Diptera 100 * (100-– X) / 70
O/E (family 75%) 1 100 * X
% collectors 100 * (100 - X) / 70
HBI 100 * (6.5 - HBI) / 2
Average
Ranking
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Chijuk
Creek
331
20
6
52
215
23
3
6
1.81
3.93
64.95
0.35
10.27
5.06
10.27
63.14
15.41
Chijuk
Creek
54.6
19.6
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Figure 16. Average catch/trap in September 2008 (Fall) and late May or early June 2009 (Spring).

Discussion
This is the third year of data collection for FRPA effectiveness monitoring since the development
of the monitoring plan. There have been consistent problems with some data collection efforts
and some methods have been refined. High fall flows, or weather, and wildlife have been the
major impediment to data collection efforts. High flows in the fall have limited our ability to
collect some of the physical and biotic measures. We were unable to access Fish Creek by
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helicopter as scheduled due to rain and high winds. When the weather cleared flows were too
high to collect samples. Substratum size distribution, channel morphology and instream woody
debris should be collected in late June or July to avoid high flows following rain storms common
in August and early September. Measures of instream benthic organic matter and periphyton
also should be conducted during mid summer in order to obtain measures that are not influenced
by large inputs from deciduous trees during the fall (benthic organic matter), or algal senescence.
Measures of riparian coarse wood are easiest during the early spring or late fall when
observations are not hindered by understory growth. We have used a number of different
methods to sample the fish community. We currently believe that fall fish trapping using 20
traps provides the most consistent measure. Traps should be separated by at least 10-m to avoid
reducing catch rates by dividing fish into separate traps.
These four sites varied in overall valley slope from over 6% at the North Fork of Iron Creek to
less than 0.2% at Fish Creek. All of the sites are within stable single channels, held in place by
riparian vegetation, with little or no point bar formation. Physically, the North Fork of Iron
Creek and Chijuk Creek were similar with steeper slopes, cobble and gravel substrate, and
riparian vegetation of alder, birch, and spruce. Coarse woody was common within the stream
and riparian area. Roughly 60% of available sunlight reached the stream surface at each
location; however, Chijuk Creek was acidic with low alkalinity, high DOC concentrations,
higher color values, low amounts of nitrate + nitrite nitrogen, more embedded substrate, and
highly variable discharge. These differences likely can be explained by the relatively greater
amount of saturated soils wetland plant communities relative to forests within the watershed
which produce high amounts of organic acids. Changes in hydrology commonly reported
following timber harvest, and changes in solar input to the stream channel would likely have a
greater influence on water temperature in Chijuk Creek relative to the North Fork of Iron Creek
where ground water buffers stream temperatures. Sediment input into Chijuk Creek may have a
greater influence on the benthic organisms given the embedded stream substrate. Juvenile
salmon were abundant in the North Fork of Iron Creek but catch rates were low in Chijuk Creek.
Therefore, changes in the biotic community following harvest must be compared to baseline
measures within each stream.
Whiskers Creek and Fish Creek both had relatively low slopes, beds composed of fine substrate,
flowed through a riparian area composed of grasses open to solar radiation inputs. Water
temperatures in Fish Creek; however, were considerably cooler than expected base upon solar
energy inputs. The proximity of the mixed birch and spruce forest both lateral and upstream
from the Whiskers Creek sampling reach is the likely cause of differences in riparian and
instream coarse woody debris. The proximity of the forest also may explain the large differences
in benthic organic matter. Fish Creek had high alkalinity, high pH, with DOC and color values
similar to those in Whiskers Creek, which would not be expected for this stream flowing through
predominantly wetland vegetation types. The macroinvertebrate community within Fish Creek is
consistent with that found in low sloped impacted streams, which also is unexpected for this
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apparently unimpacted and remote location. Juvenile salmon were not captured within Fish
Creek, which may be due to the presence of larger predatory fish.
Results from this study demonstrate the variability among streams classified as type II-C under
the FRPA. Even streams with similar physical characteristics may vary chemically and
biologically. Therefore, comparisons to evaluate the effectiveness of the FRPA must compare
changes within a specific stream over time, and not use the average among a given stream type
for comparisons.
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Appendix A. Quality Assurance Project and Sampling Plan
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Appendix B. Site Photographs

B‐1

Mat‐Su FRPA Effectiveness Monitoring
August 2009

Photograph 1. Chijuk Creek upstream of Oilwell
Road crossing.

Photograph 2. Chijuk Creek showing open birch
and spruce canopy with Calamagrostis and alder
riparian vegetation.

Photograph 3. ATV bride across Chijuk Creek at
Oilwell Road.
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Photograph 4. Measuring bank undercut of Chijuk
Creek.

Photograph 5. Large Woody Debris surveys of
Chijuk Creek.

Photograph 6. Chijuk Creek showing channel
shape, riparian vegetation and surrounding forest.
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Photograph 7. Calamagrostis riparian vegetation
surrounding Fish Creek at the sampling location.

Photograph 8. Aerial view of Fish Creek showing
channel shape, riparian vegetation, and
surrounding birch and spruce forest.

Photograph 9. Aerial view of Fish Creek at the
sampling location.
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Photograph 10. Fish Creek approaching forest at
an outside bend.

Photograph 11. Measuring Whiskers Creek
channel morphometry.

Photograph 12. Whiskers Creek showing alder
and fern riparian vegetation and birch within the
channel.
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Photograph 13. Measuring Whiskers Creek
discharge.

Photograph 14. Measuring Whiskers Creek slope
and channel cross‐sections.

Photograph 15. North Fork of Iron Creek, May
2009.
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Photograph 16. Riparian vegetation and North
Fork Iron Creek stream channel.

Photograph 17. North Fork Iron Creek during
spring runoff.
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