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KNIK ARM CROSSING
RECONNAISSANCE OF FRESHWATER HABITATS
POTENTIALLY AFFECTED BY THE NORTH APPROACH
CORRIDORS OF THE KNIK ARM CROSSING PROJECT

A. INTRODUCTION

This study was initiated as part of a baseline data collection program
relating to envirommental analysis of the proposed Knik Arm Crossing Project.
North approach highway corridors, connecting the crossing itself with the
Parks Highway, would traverse substantial areas of relatively undisturbed
terrain including ecrossing of numerous streams. The biological and physical
characteristics of most of these streams were not well known, especially in
the vicinity of proposed north approach highway crossings. Therefore, a
study program was initiated to fill specific information gaps relative to

freshwater habitats.

The program was designed to address the following questions or needs:

1. Determination of whether a stream is a fish stream relative to per-

mitting and mitigation requirements
2., Assessment of mitigation needs and opportunities for these fish streams

o Overall assessment of fish value to provide information needed

to make major decisions on crossing mode; e.g. bridge vs. culvert

o Identification of species composition- and dominant fish values
so that "design" fish species and life stages can be selected
as a basis for design of highway drainage structures; e.g. determ-

_ination of acceptable culvert velocities
o] Assessment of optional road alignments within limits of the corri-

dors to avoid sensitive habitats and minimize construction impacts
o Identification of sensitive time periods
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3. Assessment of aquatic habitat values at a level of detail sufficient for

impact analysis as required by the EIS process

o Assessment of values in the vicinity of the road crossing site
to allow assessment of direct impacts from road construction

and operation

o Assessment of values within the stream system as a whole to allow
assessment of indirect impacts (e.g. from downstream siltation) and
secondary impacts (e.g. from human exploitation).  Stream-wide
field data were only collected for those streams where the existinag
information base was too small to allow a reasonable impact

assessment

During initial analysis of potential north approach corridors, several
logical alternatives were identified. Because of seasonal constraints on
biological field work, it was necessary to conduct the study prior to the
formal decision regarding which corridors would be considered in the EIS.
" For purposes of this study, therefore, the two most likely alternatives
(Houston and Wasilla corridors) were selécted for further evaluation.
While the study was in progress a modification of the Wasilla corridor, the
Big Lake corridor, was also selected for evaluation. Representative align-
ments within the corridors were drawn by project engineers and used as the

basis for stream investigations (Figure 1 and Plate 1).
B. GENERAL METHODOLGGY

Because the data requirements and physical characteristics varied greatly
ambng the study streams, methods used on the streams also varied. Specific
methodology will be described in the discussions for each stream in
subsequent sections of this report. This section discusses only general

methodology.
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Pre-Field Assessment of Data Needs

Prior to initiation of field investigations, an inventory was made of the
information already available for each of the streams to be crossed by
the proposed alternative roadways as determined from map interpretation.
Interviews were conducted with Alaska Department of Fish & Game (ADF&G) field
personnel to gain additional knowledge for the subject streams. ADF&G files
and reports were examined as applicable. Field data collection needs for
each stream were determined on the basis of the information available and the

needs of the Knik Arm Crossing Project.

Overall Approach

A two-man biglogical team éurveyed the alternative north approach routes
travelling via helicopter‘with supplemental visits to some streams via ground
transportation. Investigative methodology and sequence to be applied at each

stream crossing was approximately as follows:

1. A stream reach about 0.5 mile (0.8 km) wide centered on the proposed
roadway was reconnoitered from the air. Physiographic features of the
stream were noted and aerial photographs taken. The 0.5 mile zone was
assumed to include the area where the actual crossing would ultimately
occur as well as a substantial distance on either side.

2. Using a combination of aerial and ground travel, a selected area
bwithin the 0.5 milé zone was sampled for fish. Sample sites included a
range of typical habitat types. Fish were sampled using a variety of
methods including backpack electroshocker, beach seine, minnow traps,
visual observation, and angling. ' The primary emphasis was to obtain
qualitative samples of fish distribution. However, standard methods
were employed ForAsome sampling techniques so that samples within and
among streams could be quantitatively compared on the basis of catch per

unit effort. -

Most fish captured were measured and then released. A few fish were

retained for confirmation of species identification.
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If initial observations and sampling indicated that fish use was

improbable, then the investigation was aborted or abbreviated.

3. Aquatic habitats were characterized within the study zone for each fish
stream crossing. Habitat characteristics that were described included
stream width, depth, water velocity, flow, substrate composition and
availability of cover. Flow measurements on wadeable streams were made
at one location in the study reach using standard stream cross section
methods in conjunction with a Marsh-McBirney or Gurley current meter.
Habitat characteristics within the study reach were entered onto
standard data sheets (Appendix A). Three types of data sheets were used
for each stream: a cover sheet which includes general stream informa-
tion as well as discharge data, stream reach inventory sheets for each
study reach which include data specific to the reach, and fish data
sheets which include field data for fish captured. Stream habitat maps
were constructed for some of the streams to aid in future impact

analysis and final siting of road crossings.
Additional effort beyond that described above was spent on selected streams
where background information was lacking or where special needs were per-

ceived. This effort is described in the discussion for each stream.

Sampling Periods

The initial investigation occurred between the dates of August 16 - August
25, 1983. It included three days of helicopter-based sampling and three days

of supplemental ground survey.

A boat-based investigation of the Little Susitnma River occurred on September
13 and 14, 1983.

A final study effort occurred on October 18 and 19, 1983. It included one
+day of helicopter travel and one day of ground travel. This last study

period was initiated because of the addition of the Big Lake corridor.
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C. HOUSTON CORRIDGR

The Houston corridor, along with stream crossing sites, is shown in Figure 1
and Plate 1. Aerial reconnaissance indicated that only two fish streams
cross the route. Two wetlaﬁd swales contributing to a Goose Creek tributary
at the south end of the corridor were inspected on the ground as likely
stream locations; however, in both areas no defined channel existed and,

consequently, fish potential was assumed to be nil.

Hourglass Lake Drainage System

Background Information. This small stream flows from Hourglass Lake (with a
tributary from Colt Lake) southwest to the Little Susitna River (Plate 1).

Stream length including meanders was estimated from aerial photos at about 10

miles (16 km). No known biological research has been conducted on the
stream. However, Lebida (1983) investigated the coho salmon rearing poten-
tial-of Hourglass and Colt Lakes. Hourglass Lake was found to contain
juvenile coho salmon as -well as rainbow trout, threespine stickleback, and

longnose suckers. All of the fish species in the Little Susitna River have

access to the stream.

Methods. Because of the lack of information available for this stream, three
separate reaches were examined: at the pfoposed road crossing site, near
Hourglass Lake, and near the confluence with the Little Susitna River (Plate
1). Aquatic habitat survey forms were completed for each reach and fish
populations were sampled. At the crossing site, a 100-foot (30-m) section of
stream was sampled using the backpack eleétroshocker. A block net was set at

the lower end of the reach and two passes were made working downstream with

the shocker. At the reach near Hourglass lLake, stream depth and soft bottom:

prevented instream sampling; therefore, shocking from the bank and visual
observations were relied upon to provide fish information. Stream depth
was also marginal at the lower study reach and instream shocking was not
effective. Three minnow traps were set ovérnight supplemented by visual

observations and shocking from the bank.

I-6
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Results. Aquatic habitat surveys and fish data forms for the Hourglass

Lake drainage stream are provided in Appendix A. This low gradient stream
flows within a deep, incised channel that meanders through a continuous
wetland area. Discharge, measured at the crossing site, was about 2 cfs.
Substrate consists of sand and silt and aquatic vegetation is common covering
up to 90 percent of the bottom. The stream margin in most areas consists of
a sedge-shrub mat except at the extreme upper end where the stream” flows
through a floating bog. Habitat is very uniform throughout the length of the
stream. Two beaver dams were present downstream from the crossing site

resulting in short ponded areas.

Juvenile coho salmon were abundant throughout the stream. At the crossing

site 132 juvenile cohos from two length groups were caught in a 100-foot

(30-m) stream section. It was estimated that shocking was 60-80 percent

efficient; therefore, a conservative estimate of the number of cohos in the
study reach is about 170. Quantitative sampling was not possible at the
other two study reaches, but visual observations suggested that juvenile

salmonids were at least as abundant at the upper site as at the crossing

site. Abundance.at the lower study reach was probably somewhat lower. If it

is assumed that there were 170 cohos per 100 feet (30 m) and 10 miles (16 km)
of total stream, then about 90,000 juvenile cohos were present in the stream.

The stream evidently provides excellent rearing habitat,

Two rainbow trout juveniles, several ninespine sticklebacks, and one
sculpin were also caught. The stream probably provides significant rearing
habitat for rainbow trout from Hourglass Lake.

-

Project Implications. A culvert crossing of the Hourglass Lake drainage

stream appears practical due to the very flat terrain and low flow. However,
the stream is probably sensitive to disturbance for much of the year because
of juvenile salmon presence and the requlatory agencies may require mitiga-
tive construction procedures to protect downstream fish. The culvert will
have to be carefully designed and- placed to provide-the low water velocity
required for young salmon. Crossing location is not critical because of very

uniform habitat in the corridor zone.
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Little Susitna River

Background. The Little Susitna River is one of the most important streams in
the Matanuska-Susitna Borough from the standpoint of salmon production and
sport fishing use. The biology of the stream is relatively well known as a
consequence of several study programs initiated by ADF&G. All five species
of Pacific salmon are present in the Little Susitna River and all except
sockeye spawn in the main river (ADF&G 1982). Creel census studies and
escapement surveys of chinook and coho salmon have provided detailed infor-
mation on harvest and exploitation rates as well as population and age
structure for these species (Watsjold 1979, 1980, 1981; Bentz 1982).

Additional studies have been conducted on the early life history of chinook
and coho salmon in the river (Delaney and Wadman 1979). Chinook, coho and
pink salmon spawn in the general area of the Houston corridor crossing (ADF&G
1982). and juvenile chinook and ccho salmon use the area for rearing (Delaney
and Wadman 1979).

Methods. Because of the extensive information on biological resources

available . for the Little Susitna River, a somewhat different approach was
taken during the investigation. Interviews with ADF&G personnel . suggested
that site specific habitat descriptions would be more useful than a detailed
biological study. Therefore, the primary effort was dedicated to habitat
mapping. An aerial photo enlargement at a scale of 1 inch equal 200 feet
was made for a 4-mile (6~km) section of river centered on the proposed
corridor crossing (Plate 1). A tracing of the river was made from the photo
and used as the basis for a habitat map. The entire study section of the
river was floated in an inflatable faft, first on Séptember 13 and again on
September 14. Habitat characteristics, particularly depth and substrate,
were noted directly on the tracing. Potential salmon spawning areas were
also noted on the basis of a subjective judgement of spawning suitability.
The field work was timed to correspond with coho salmon spawning, and obser-
vations of salmon were noted on the habitat map. Stream reach. inventory
sheets were not completed for the Little Susitna River. The habitat map was

_considered to be a more useful format for describing stream conditions.
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In addition to the September mapping work, a visit to the river was also
made during the aerial survey on August 18, 1983. At that time, a reach
about 1,500 feet (457 m) long was observed from the ground and selected slow

water areas were sampled for juvenile fish using the backpack electroshocker.

Results. During most of the September survey the water level was low

(discharge was 270 cfs) and visibility was very good. Poor weather and
increasing turbidity hampéred the work somewhat on September 14 especially
late in the day. The habitat map (Figure 2) illustrates that the Little
Susitna within the study reach is a meandering river 50-90 feet (15-27 m)
wide with predominantly sand and gravel bottom. Significant pools were found
along the outside bank in most bend areas. Some of the pools were more than
7 feet (2 m) deep. Sand was a dominant substrate material and most gravel
substrates were imbedded to some degree in sand. Riffles (turbulent‘areas
with depth less than 1 foot [0.3 m]) were not common at the time of observa-

tion but would be much more prevalent at a lower water level,

Coho salmén adults were observed throughout the study reach except at the
extreme west end (Figure 2). Thirty-five cohos were observed on September
13 and 22 were observed on September 14. Visib&lity was much better on
September 13 which undoubtedly accounts for the higher number seen on that
date. Most adult cohos observed were single fish or paired fish and their
behavior suggested that they were in the early stages of spawning. Preferred
spawning areas appeared to be on medium gravels located on either the
upstream or downstream edge of a pool in water about 2 feet (0.6 m) deep.
Scattered potential spawning areas were found throughout the study reach

although most areas were small (Figure 2).

The electroshocker survey conducted on August 18 indicated that portions
of the stream margin were used as rearing habitat by juvenile coho and
chinook salmon. About ten cohos were caught for each chinook (Appendix A).
However, much of the stream was not suitable as rearing habitat and there

were few large areas of slackwater that would be preferred by young cohos.
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The numerous deep pools would be expected to provide good resting habitat for
adult salmon as well as habitat for resident species such as trout. However,
resident fish appeared to be scarce during the September float trip. Only
two fish other than coho salmon were visually observed. Beach seining and

angling produced no fish.

Project Implications.  Location of the Little Susitna River bridge crossing

of the Houston corridor should be carefully considered both to avoid
impacting known spawning areas and to minimize overall disturbance to the
river. The river meanders widely in the corridor zone; therefore, the route
should be selected so that it infringes on the river at only one location and
crosses the river at a right angle. The stream habitat map (Figure 2)
should provide the information necessary to design a crossing with a minimum

of impact.
D. WASILLA/BIG LAKE CORRIDOR

The Wasilla/Big lake Corridor along with stream crossing sites is shown in
Figure 1. Because of uncertainty regarding corridor location, some streams
were observed at several locations. A total of seven streams were observed,

two of which were determined to be non-fish streams.

Mule Creek

Background. Mule Creek is a small isolated stream that flows eastward into

Knik Arm (Plate 1). The stream has two forks which join together about
3/4 mile (1 km) from the stream mouth. No known physical or biological

information was available for the stream.

Methods. Three separate reaches of this stream were examined: at the mouth

where the stream traverses the bluff overlooking Knik Arm, the lower portion
on wooded upland terrain, and the upper portion where the stream follows a
wetland swale., Stream reach inventory sheets were cdmpleted for each reach.
Fish were sampled using the backpack electroshocker within the latter two

reaches.
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Results. Mule Creek is & very small stream ranging in width from 3 to
15 feet (1 to 4.5 m) and having a discharge, at the time of observation, of
0.5 cfs. Two major kinds of stream habitats are present. The lower part of
the stream (east of the fork) is characterized by a shallow channel, moderate
gradient and gravel substrate with much overhanging woody vegetation. The
upper part of the stream is characterized by a narrow, relatively deep,
incised channel that flows through a grassy wetland.

Juvenile coho salmon were found in low density throughout the portions of the
stream that were sampled. The density was on the order of 1 coho per 25 feet
(8 m) of stream. Mule Creek is isolated from other stream systems; there-
fore, the presence of juvenile salmon suggests either that adults spawn in
the stream or that young ccho entered the stream from Knik Arm. The former
explanation appears more plausible since the gradient of the stream near the
mouth appeared to be too high to allow access by small fish, except possibly.
during extreme high tide.

Project Implications. A culvert appears to be a practical highway drainage

structure for Mule Creek. This very small stream contains salmon rearing '

habitat and the culvert will have to be carefully placed to assure low water
velocity and minimize downstream impact. Culvert installation during the
period June 1 - August 1 would be advisable to avoid disturbance of spawning
salmon and incubating eggs. Mule Creek divides into two forks about 2/3 mile
(1 km) upstream from its mouth. Both forks would require adequate culverts

if the roadway were to cross above the split.

Unnamed Stream No. 1

Background. This small stream.enters Knik Arm about 1.5 miles (2 km) north
‘of Mule Creek (Plate 1). Its watershed is similar to that of Mule Creek. No

known physical or biological information was available for the stream.
Methods. One section of this stream was observed at the lower end during the

October survey. A stream reach inventory form was completed and fish were

sampled using the backpack electroshocker in a 300-foot (91-m)stream section.

I-12
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Results. This very small stream is nearly hidden from view by vegetation.

It was not noticed during the summer survey when water levels were lower;
therefore, flow may have been much less in Augusf and the stream may be
intermittant. No fish were observed in the stream and the value to fish
is considered to be marginal. However, the sampling occurred just prior to
freezeup andAfishAmay have vacated the stream. Therefore, the possibility of
fish entering from Knik Arm and using the stream as rearing habitat should

not be discarded completely.

Project Implications. A culvert would be a practical highway drainage

structure for this stream. Because of the possibility of fish use, the
slope and elevation of the culvert should match the natural stream to allow
passage. Special construction procedures or timing would probably not be

necessary.

Unnamed Stream No. 2

Background. This very short stream flows eastward into Knik Arm about 1

mile (1.6 km) south of the southern margin of the Goose Bay flats (Plate

1). No physical or biological information was available for the stream.

Methods. A portion of the stream (from the mouth upstream for about 1,000

feet [305 m]) was observed on August 16. No fish sampling was conducted.

/

Results. This very small stream has an average width of about 2 feet (0.6 m)

and depth of about 0.5 feet (0.2 m). The stream is probably too small to
support fish. Access for fish entering from Knik Arm would be difficult
because of steep gradient at the top of the Knik Arm beach and because of

debris jams. at the stream mouth.

At the level of the Wasilla corridor crossing, the stream channel becomeé

poorly defined and grades into a wetland area with no defined flow.

Project Implications. Special precautions to protect fish would probably not

be necessary for a highway crossing of this stream.
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Goose Creek

Background. Goose Creek is a small stream that originates at Stephan
and Sevenmile lakes and flows in a southerly direction through extensive
wetland areas. It enters the Goose Bay State Game Refuge on its north side
and flows into Knik Arm at the mouth of the refuge area. The stream is about

9 miles (14.5 km) long, exclusive of meanders.

Some biological information was available for the stream. Adult and juvenile
coho salmon are known to be present as well as rainbow trout (ADF&G 1982;
Engle, pers. comm.). Coho salmon spawn within the stream between the Pt.
Mackenzie road and the Goose Bay refuge and rearing occurs in Stephan Lake
(ADF&G 1982).

Methods. Three reaches of lower Goose Creek were investigated on August 18
in relation to the proposed Wasilla corridor crossing. In addition, aerial
reconnaissance of upper Goose Creek and ground investigations of one more
reach was conducted on October 18 in relation to the proposed Big Lake
corridor crossing. Stream reach inventory forms were completed for all
study reaches with a separate series of habitat survey forms completed for
each of the two sampling periods. Fish were sampled with the backpack
shocker at three of the four reaches, and at reach No. 2 of the August
survey, a block net was utilized to trap downstream migrating sticklebacks.
Upper Goose Creek near the upper Big Lake corridor crossing could not be
sampled during the fall survey because of very high water; water level was

over the banks and had flooded the adjoining wetlands.

Results. Goose Creek can be conveniently divided into four sections of
similar habitat. The creek where it traverses the eastern portion of the
Goose Bay refuge, within the intertidal zone, can be considered poor fish
habitat because of the periodi¢ inflow of turbid water from Knik Arm and
heavy silt deposition. Within the western portion of the refuge, the stream
is characterized by a low gradient and incised channel and probably provides

fair to good rearing habitat for juvenile salmonids. North of the refuge for

about 2 miles (3 km), Goose Creek crosses wooded terrain with a higher-
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gradient and is characterized by some gravelly and rocky substrates and
alternating pools and riffles. Moderate numbers of juvenile rainbow trout
and a few coho salmon were found in this section. Coho salmon are also
reported to spawn in this general vicinity (ADF&G 1982). The balance of the

stream north of the Pt. Mackenzie road, traverses low gradient wetland

“terrain and is characterized by a narrow, deep channel. This latter portion

is probably good coho salmon rearing habitat; however, the rearing capacity
was not confirmed during-this study since no sampling was done in the upper

reaches.
Very large numbers of young-of-the-year threespine sticklebacks were caught
in lower Goose Creek in August and were evidently migrating seaward. The

sticklebacks evidently spawn somewhere in the Goose Creek drainage.

Project Implications. A bridge or trestle crossing near the mouth of Goose

Creek would have little impact on the stream. Special precautions are
probably not necessary since the road corridor is in the intertidal zone and
the stream is subjected daily to wide fluctuation.in turbidity,.depth and

salinity.

The -Big Lake corridor, as aligned in Figure 1, would cross the upper part of
Goose Creek in two locations. In both locations stream gradient is low and a
large culvert would probably be a practical drainage structure. Goose Creek
is a significant fish stream containing rearing habitat .for coho salmon and
rainbow trout and it provides a migratory corridor for young fish to Stephan
Lake. Therefore, the culverts would have to be carefully designed to provide
suitable velocity that would allow passage of juvenile fish. Mitigation
measures may be required during construction to avoid downstream impacts from

dewatering and/or siltation.

Unnamed Stream No. 3

Background. This very small stream enters the Goose Bay Flat from the north.

It crosses the existing Goose Bay road via a culvert near the abandoned Nike
missile site (Plate 1). No known physical or biological infermation was

available prior to this study.
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Methods. A brief reconnaissance of this stream was conducted on August 24,
Aquatic habitat survey forms were completed and fish were sampled qualita-

tively using the backpack electroshocker at selected locations.

Results. The stream appears to drain wetland areas north of Goose Bay. The
Goose Bay road has interrupted the flow creating a pond about 1 acre (0.4 ha)
in size which drains via a 24" culvert. At the time of the survey, the
culvert discharge was about 2.5 cfs. The pond water appeared stagnant and
may have been lacking in dissolved oxygen. Downstream from the culvert, the
stream channel was poorly defined flowing through a wetland area dominated by
grass and willow. The stream channel disappeared completely in the Goose Bay
flat.

No fish were observed or captured either above or below the road Culvert and

the stream has little potential as fish habitat.

Project Implications. No special precautions would be necessary to protect

fish resources in the event of a highway crossing of this stream. A culvert

installed using normal good construction practices would be adequate.
Fish Creek

Background. Fish Creek is a substantial stream that flows from Big Lake
southward into Knik Arm, The drainage system supports significant fish
resources of value to both sport and' bommercial fishermen. In addition,
ADF&G operates a hatchery on Meadow Creek near Big Lake that produces coho
and sockeye salmon, some of which are released into the Fish Creek drainage.
The existence of these important resources within a heavily used recreation
area has inspired research activity and consequently, the biology of Fish
Creek is relatively well known, All five species of Pacific salmon are
present in Fish Creek with king, coho and pink salmon spawning in the creek
(ADF&G 1982). Sockeye salmon spawn in lakes and streams upstream from Fish
Creek with Big Lake serving as a primary rearing area for both natural and
hatéhery produced sockeyes. Substantial information is available on the
development and migration timing of salmon smolts in Fish Creek (Chlupach
1982).
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Resident fish species such as rainbow trout and Dolly Varden are also

present in Fish Creek.

Methods. Emphasis during the investigation was on site specific habitat

characteristics since fish distribution was already well known. A stream

‘reach about 2,000 feet (609 m) long was examined on August 24 and 25 in the

vicinity of the existing Knik Road crossing (Plate 1) since the proposed
Wasilla Corridor was planned to cross Fish Cfeek at or near this location.
Aquatic habitat survey forms were completed and encugh information was
collected so that a habitat map could be drawn if needed. Selected stream

areas were sampled for fish using the backpack electroshocker.

After the Big Lake corridor was proposed, a second investigation was con-
ducted on October 18 to survey upper Fish Creek near the new crossing site
(Plate 1). A stream reach about 500 feet (152 m) long was examined and a
second set of aquatic habitat survey forms was completed. Again selected
stream areas were sampled .for fish using the backpack shocker. In addition,
an aerial survey of upper Fish Creek was conducted and the locations of

spawning salmon were noted.

Results. Lower Fish Creek above the intertidal zone appeared to be a

classical, moderate gradient stream with alternating pools and riffles except
in the vicinity of the Knik Road where a substantial portion had been dis-

turbed by past and present roadway crossings. Substrate materials were

predominantly gravel and cobble. Discharge at the time of the August survey

was about 99 cfs. Fish Creek crosses under the Knik Road via two 150-foot
(46-m) long, 10-foot (3-m)’ diameter culverts, one set at a higher elevation
than the other to handle high water. Deep pools have formed at both the
jnlet and outlet of the culvert. At the time of the survey all of the flow
was being carried by the lower culvert and water velocity was measured
through the culvert at 7.8 ft/sec using the floating chip method. About 400
feet (122 m) below the Knik Road the character of Fish Creek changes because
of influence from tidal water, of Knik Arm. Gradient becomes reduced and
stream bottom and bank materials are dominatedrby glacial silt. The stream

widens near the mouth and depth varies with tide stage.
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Electroshocking upstream from the Knik Road indicated that juvenile salmonids
were common within selected slower water habitat areas. The fish were
dominated by coho salmon with smaller numbers of chinook salmon and fainbow
trout also observed. Juvenile salmon were alsoc abundant along the fringes of
the plunge pool area below the culvert. Again cohos were the dominant
species but several chinooks were also caught. It appeared likely that the
concentration of young fish below the culvert was a result of the high water
velocity in the culvert; young fish may have been washed through the culvert
and then became trapped between the culvert on one end and the saltwater

influence of Knik Arm on the other.

The character of Fish Creek is somewhat different at the proposed Big Lake
corridor crossing. Gradient is less, width is greater and the substrate
is dominated by sand with patches of fine gravel. Aquatic vegetation covered
much of the stream bottom. The only salmonids captured with the shocker were
two juvenile coho salmon and one juvenile rainbow trout. The stream appeared
to provide good rearing habitat and it is suspected that the low fish density
was a reflection of the time of year. The water temperature was only 2°C and
most juvenile salmonids may have moved into Big Lake for the winter. The
aerial survey indicated that coho salmon spawn in the general vicinity of the
Big Lake corridor, but in very low density. Nine adult cohos were observed
on three redds within the 5 mile (8 km) stream section (Plate 1). Suitable
spawning habitat is widely scattered and limited to small patches of gravel.
Some of the better spawning habitat appeared to be located adjacent to the
knob-like hill just east of the study reach.

Project Implications. Fish Creek is important habitat from the standpoint of

rearing, spawning and migration. If development of the Wasilla corridor will
involve reconstruction of the existing Fish Creek crossing, then serious
consideration should be given. 'to the use of a bridge rather than culverts.
The natural stream bed gradient is relatively steep which would make it

difficult to satisfy velocity criteria with a culvert, especially in a

stream as large as Fish Creek. Placement of a culvert at less than natural *

slope to achieve lower velocity would create problems downstream and step-
down structures would probably be required in the stream below the culvert to

allow fish access to the culvert outlet.
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A bridge would also be a preferred structure for upper Fish Creek at the
proposed Big Lake corridor crossing. Because of stream width and habitat

sensitivity at this location, culverts would probably cause some adverse

impact.

Threemile Lake Iniet Streams

Background. Topographic maps indicate that two small streams enter Threemile
Lake, one at the extreme northwest corner of the lake and the other at the

southeast corner. The Big Lake corridor as shown on Figure 1 would cross the

" former stream while a possible alternative routing would be south of

Threemile Lake and thus would cross the latter stream. No known physical or
biological information was available for these streams. However, Threemile
Lake and its outlet stream (a tributary to Fish Creek) are known to contain
coho and sockeye salmon (ADF&G 1982). The lake presumably provides rearing

habitat for juveniles.

Methaods. Aerial surveys were conducted of both inlet streams along with

brief ground surveys. Aquatic. habitat survey forms were completed for
the east inlet stream and selected stream areas were- sampled for fish using

the backpack electroshocker.

Results. The west inlet stream is identifiable only intermittantly as it

flows through a narrow wetland adjoining the end of the lake. No consistent
stream channel exists and the stream has no fish potential. Survey sheets

were not completed and fish were not sampled.

The east inlet-stréam is about 1.5 miles (2.5 km) long and contains several
beaver ponds. Discharge is less than 0.5 cfs and the stream is generally
less than 1.5 feet (0.5 m) deep with a low gradient. The channel is wellb
defined in most areas with a muck bottom. Fish potential is probably limited
by the low flow and extensive beaver activity. Portions of the stream
appeared to be fair rearing habitat and it is likely that at least the lower
portion of the stream is utilized by juvenile salmonids during the summer.
No salmonids were observed during the October survey but the presence of
sculpins suggests that stream conditions would probably support juvenile

salmonids.
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Project Implications. Low gradient and minimal flow suggests that a culvert

would be a suitable highway drainage structure. Mitigation during construc-

tion could be required depending on crossing location and time of vyear.

Lucille Creek

Background. Lucille Creek originates at Lucille Lake, near Wasilla, and

flows westward for about 11 miles (18 km) until it joins Meadow Creek, a

tributary to Big Lake. Some biological information was available for the

creek prior to this study. Lucille Creek is known to provide rearing habitat
for coho salmon (ADF&G 1982). Sockeye salmon have also been observed in the
stream. Most of the fish species found in the Big Lake/Fish Creek drainage

would be expected to be present in Lucille Creek at some time.

Methods. An aerial survey and ground investigation of one reach was con-
ducted on October 18. A second reach was observed on October 19 using
ground transportation, Aquatic habitat survey forms were completed and

selected areas were sampled for fish using the electroshocker.

Results. Lucille Creek is in most areas a deep, narrow stream with abundant
aquatic vegetation. Discharge was about 12 cfs at the time of the survey.
Channel configuration and habitat value are uniform for most of the western

half of the stream. The stream appears to be very good salmonid rearing

habitat; however, spawning potential is marginal with only a few patches of .

gravel substrate noted in the study area.

No fish were observed at the time of the survey. Since water temperature was
near freezing and the stream margins were icing up, it is suspected that most
fish that reside in the creek during the summer had vacated the area for
wintering areas in Lucille or Big Lake. The same phenomenon was observed in

Goose Creek and upper Fish Creek during the October study period.

Project Implications. A culvert crossing of Lucille Creek appears practical

because of the low gradient and flow. However, the stream is probably

sensitive to disturbance, at least during the summer, because of juvenile
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salmon presence and mitigative construction procedures may be required to
protéct downstream fish. A culvert across Lucille Creek would have to be
carefully designed to provide the low water velocity required for young
salmon. The crossing location should be selected to avoid stream segments

with higher than average gradients as typified by study reach No. 2.
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TERRESTRIAL HABITAT MAPPING FOR
E NORTH APPROACH CORRIDOR

A. INTRODUCTION

This study was initiated as part of a baseline data collection program
relating to environmental analysis of the proposed Knik Arm Crossing project.
The study identifies and evaluates terrestrial habitats within the proposed
highway approach corridors on the north side of Knik Arm in order to evaluate
impacts, select environmentally preferred highway alignments and comply with
Federal requlations protecting wetland habitats.

The U.S. Soil Conservation Service (SCS) in conjunction with the Susitna
River Basin Cooperative Study Program (U.S. Dept. of Agriculture 1981),
previously mapped the study area according to vegetation and soil conditions.
These maps were at a scale of 1:63,360. In addition, the U.S. Fish &
Wildlife Service (FWS) mapped wetland areas, at the same scale, as part of
the National Wetlands Inventory Program. The FWS wetland maps use the
wetland classification system developed by Cowardin et al. (1979). Using the
above maps and associated field data, the FWS further eQaluated major habitat
types according to their ability to provide life requisites for key wildlife
species (U.S. Fish & Wildlife Service 1981). Habitat evaluations were
modelled and, with the help of a computer, habitat maps for key species were
generated as part of the analysis for the Willow subbasin report (U.S. Dept.
of Agriculture 1981). ’

The original SCS scale of 1:63,360 was considered too large td provide
adequate resolution for assessment of direct impacts from highway development
that might result from the Knik Arm Crossing Project. The existing
information base was expanded, therefore, mapping specific corridors at a
substantially smaller scale while using a methodology similar to that

employed previously.
8. METHODS
Probable road alignments within the alternative north ‘approach corridors

were identified by prbject engineers (Plate 1). It was assumed that direct

impacts would be confined within a one-mile wide corridor centered on the
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proposed alignments. Detailed habitat mapping was, therefore, prepared for

these one-mile zones.

Photomosaics of each corridor were constructed using true color aerial
photographs at a scale of 1:12,000. These mosaics formed the basis for all

subsequent mapping.
Vegetation

The vegetation of the road corridors was mapped using aerial photo interpre-
tation and classified according to the revised hierarchical classification
system of Viereck et al. (1982). The Viereck system was developed subsequent
to the original mapping effort of the SCS and provides a more useful tool for
delineating habitat values (USFWS 1981). Map units reflect the third level
of resolution of this classification scheme (Table 1). The units were
cross-checked against map units developed by SCS to insure consistency.
Infrared aerial photographs (scale 1:250,000) were also used to aid in
identification of vegetation types. Vegetation maps were prepared as

mylar overlays over the photomosaics.

A field survey of the routes was conducted by helicopter on August 2-5 and
September 20-21 for purposes of ground truthing habitat types. Selected
plant communities were observed on the ground and community composition was

noted.

Wetlands

Wetland areas were delineated within the study corridors relying heavily
on the FWS Wetlands Inventory maps as the basis for determining wetland
boundaries. Since the mapping Qnits for the Knik Arm Project are at a
smaller scale than the FWS maps, greater resolution was possible and modifi-
cations were made to the boundaries of some wetlands relative to the FWS
maps. However, for -the most part, there was a high correlation between FWS
wetlands inventory maps and the more detailed maps prepared for the Knik Arm

north approach corridors.
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‘ TABLE 1

First Three Levels of the Preliminary Classification
For Alaska Vegetation (Viereck et al. 1982)

Level 1 o Level II Level III

r"Y

1. Forest A. Needleleaf (Conifer) Forest (1) Closed Needleleaf  (Conifer) Forest
; (2) Open Needleleaf (Conifer) Forest
(3) Needleleaf (Conifer) Woodland

B. Broadleaf Forest (1) Closed Broadleaf Forest
(2) Open Broadleaf Forest
(3) Broadleaf Woodland

C. Mixed Forest (1) Closed Mixed Forest
(2) Dpen Mixed Forest
(3) Mixed Woodland

2. Scrub A, Dwarf Tree Scrub (1) Closed Dwarf Tree Scrub
(2) Open Dwarf Tree Scrub
(3) Dwarf Tree Scrub Woodland

B. Tall Shrub Scrub . (1) Closed Tall Shrub Scrub
(2) Open Tall Shrub Scrub

C. Low Shrub Scrub (1) Closed Low Shrub Scrub
(2) Open Low Shrub Scrub

D. Dwarf Scrub (1) Closed Dwarf Shrub Scrub
. (2) Open Dwarf Shrub Scrub

3. Herbaceous A. Graminoid Herbaceous (1) Dry Graminoid Herbaceous
(2) Mesic Graminoid Herbaceous
(3) Wet Graminoid Herbaceous (Emergent

B. Forb Herbaceous (1) Dry Forbs Herbaceous
(2) Mesic Forbs Herbaceous
(3) Wet Forb Herbaceous

C. Bryoid Herbaceous (1) Mosses
(2) Lichens

D. Aquatic (Non-emergent) (1) Freshwater Aquatic Herbaceous

Herbaceous (2) Brackishwater Aquatic Herbaceous
(3) Marine Aquatic Herbaceous
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Wetlands maps were prepared as a separate mylar overlay over the corridor
photomosaics. Map units represent three categories: streams and open
water, wetlands (all types combined), and non-wetlands or uplands. This

nomenclature corresponds to that of Cowardin et al. (1979).

Habitat Evaluation

Models of species-specific habitat requirements have been constructed
for many of the major wildlife species in Alaska using all the pertinent
published and unpublished data on these species (U.S. Fish & Wildlife Service
1980). These models rank habitats according to their ability to provide life
requisites for these species. The FWS applied these models to the vegetation
data collected by the SCS for the Willow subbasin (translated into the
Viereck classification system) and ranked habitats in the study area
according to suitability for five species; moose, snowshoe hare, willow
ptarmigan, red squirrel and spruce grouse. Digitized maps, with the minimum
map unit size of 10 acres, were developed and are presented in the final
Willow subbasin report (U.S. Dept. of Agriculture 1981). The same metho-
dology was used in evaluating the vegetation categories delineated within
each road corridor (except that willow ptarmigan was deleted as a key
species). Life requisite categories by habitat type for the key species are
given in Table 2. The wildlife habitat values expressed in Table 2 were

illustrated on a mylar overlay for use with the corridor photomosaics.

C. RESULTS

The results of the habitat mapping consist of a series of aerial photomosaic

strips each representing a one-mile wide corridor centered on the proposed

alternative road alignments as presented on Plate 1. Three transparent:

overlays were prepared for each photomosaic: (1) vegetation types, (2)

wetlands and open water habitats, and (3) wildlife habitats.
These maps are available for viewing on request from the Knik Arm Crossing

Project office (907/278-1565) or by contacting the Alaska Department of

Transportation and Public Facilities.
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Habitat Type(1)

Map unit(2)

TABLE 2

Life Requisites By Habitat Types for Moose,
Snowshoe Hare, Red Squirrel and Spruce Grouse-

(Adapted From USDA, a

Moose

Lo . Lol

nd USFWS, 1981)

Snowshoe Hare

§ 1 !
et \ <

L

Red Squirrel

Spruce Grouse

Coniferous Forest

Deciduous Forest

Mixed Deciduous and
Coniferous Forest

Tall Shrub Scrub
Low Shrub Scrub
Graminoid Herbaceous

Forb Herbaceous

IA1, IA2, IA3

IA1-Closed
Black Spruce

181, 1B2, IB3

Ic1, Ic2, IC3

IIA1, 1IA2

1181, 1182
I1IA3

1183

(1) Level II - Viereck et al., 1982.
(2) Level III - Viereck et al., 1982.

Year-round food
and cover

Year-round cover
marginal, year-
round FfFood

Year-round food,
limited year-
round cover

Year-round food
and cover

Year-round food
limited year-
round cover

Year-round food
limited year-round

Additional spring,
summer, and fall fuod

Additional spring,
summer, and fall food

Year-round food
and cover

Marginal year-

round food and
cover

Low quality food

Year-round food
and cover

Low quality food

Year-round food
and cover

Year-round food
and cover

Year-round food
and cover

Inadequate food

Year-round food
and cover

Inadequate food

Year-round food
and cover

Winter food and
cover, marginal
spring, summer
and fall food

Inadequate food

Year-round food
and cover

Inadequate food

et
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5/7/x3 I T e %S

. S Arasn K3
STREAM REACH INVENTORY |  (Phores AB-AT
Stream Name: 01/M[} éaﬂ,%o //,ﬂlf/\ﬁpe Stream No. L(~3

Reach Location: g by 10/ um}rm«q Lrowa pountionesst w/?‘u Uit e Stus g K
Reach Length: aéo(“ﬁ 00’ Velocity (est.): 0. / -{‘%/.ree.
Max. Depth: (5’ Max. Width: s/
Average Depth: 3 / Average Width: /2,*20
Gradient: By /6w High Flow Width: >t/

Cover

Bank: Fﬁjb‘ N~ U!/Pﬂ'&«ﬂmllﬁg_\\'hﬂ‘ﬂér

Instream: 6&@(0 — A0 ? MJ—MI:M\DP A}MAI )/IC yep s 7(4 D)

Substrate: OD(N)b— , !

Bank
Bank Height: /— ¥
Bank Composition: Gm3,r-.514rub l/l/\p\{' WAJH»'/MVL"WNM 'lbl!"'e— -W/'/
Erodability: /%p'/w.a(e YLD Al‘gin

Riparian Vegetation:

Aquatic: 60% 0o N0OP SQ—JQQ WA’(M‘ Wll/‘lbﬂf

L

! I3 g i

Emergent: pat Uity

Floodplain: (S pasy wf)ﬂ,\ :M#«;#/ vLa// Lw//ﬁ/u.r

Substrate ) '
Silt (%): 30 ____ Sand ( 0 70 Fine Gravel(%):
Medium Gravel (%): _ Coarse Gravel (%):
Cobble (%): Boulder (%): ) Bedrock (%):
Habitat Value ) \
Spawning: @[\0 - ’ Rearing: 60@J
Overwintering: ks ' Overall: /D-MW
Comments

AUWM\ /,0(0\7%44 ﬁ// rvﬁl?m M%/’” /107,‘ aa /#ﬂ/{A[LM

Ao N Arasne /w /J’f’f 2t 7 //MA[/M mM// /LMO»L mM f'(w(,
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Fish Data YN /SN AY /|
Stream Name 'y@wﬂf
Capture | Fork Stream No. =2
Species Method | Length | Weight | Comments ’
Cm&,o salungun SWocktr [ vl in,
! /.5
L7
LS
Ll
1,7
N]uespv'lat RYAIYAIA L2 T otal Lemytr. -
(.9 !
' . 2_ 11}
Coln salwadun Whinmw | 2.4 1 Trep ) ™~
_ Trops . v
Stw [pin " 20X L e #l S X b sef Fime
CQIAD XUJ\MODL i R\'?l T:ho#j ‘ ,
N?Migr'ne sfi okl Gaed 2.) —

Comments: 7;:/2% a/P’zg W’a)h/d;ﬁv;gﬂ&ﬂ? /ﬁ/':')t/ ,"0* AV‘%"UA@ -&M/ '

aMlﬂ 21 AA? .»ll)&az( —
AP ;-jg\ oo 4,«,6 nﬁ]ﬂ»}&‘w/& ,umﬁw /Zm ,,&aa 5 s ol

Y2y

C¥ R MWAMjZ ML,{M% Y 45;04 0An

s//nMJFM/Cu/u, o av//sr—




AQUATIC HABITAT SURVEY
: ' g/iz(x
Observers: /%U!*:GN EIN‘L{IWA Date: ?)4//?//;:’3 Time: — Stream No. b( *L{
Stream Name: 2/ e Sm, dua B vAr- Watershed: A/#/e SMJIMPIUGI’
Survey Location: /Zbusfem 091rv~7ﬂ0~ Lr0LA g WVJ u:tmr)‘y Photo No.
Weather: 5 /8/}.7 Sl.wmy L WhtnA ‘2/13/33 “C'Dlﬁyy Lcw’ ’)//ZZJ'J ph/l«. Q_N)’
- Water Color c/ur Turbidity: I ,S/ijl;?‘
Air Temperature: ' Water Temperature:

Stream Stage: &,7/8~m01ﬂr1{* #o_hict, 9//? + ‘7‘//7' Jow 4o watﬁe&;@{t

Station idth Depth Vel. Qi

i/l}od‘ur\: odie 4.6

L
[
[
s}
A

" Discharqe Measuwrement  9//9/43 . '~ - L
k!

L

L

L

L

7 3.2 bt 08 A7P pischarge:_2.7/ c,xes
|l 8.5 [0 L2 (b
X .5 _IO 1.8 1235
2y zo L0 23 /Jed |
32 &.0 [ 2 2. 2b6.2F Location of
90 7.0 [ S 2,2 23] Measurement : Wes ¥ wﬂ ,)‘P
wil) 6.0 A7 2.5 5L .T‘lh”y reatl, —see L\n(ylh
! £ 6\0 éJt) ZﬂU ,EI.Z. MAQP
2 7.0 25 320 &.5
b 7.0 2.9 2,0 33.6
VA3 (.0 2.0 LY 22.% .
7 so L Ly J0.k | [
J2 Sb O & L& &.0/ .
Wattes tdye 30,2 _ L
: = Qi = 2177/\/‘7 -
Overall Habitat Value 1
Spawning: ’/PM/ ;,ood’ Overwinter: 60@(/ L
Rearing: Fmr— (verall: @c)o(/

Comments:  (ConAta mumn"agy Porut 0t toumpleled Lo Tk .rfrea,w»—
see Z L/t Yrdpo Lo ok e M«ﬂlrﬁﬁ/owrﬂ/ o




&/ 1&/&:’

e

. Fish Data _
(ij ' Stream Nameéz’}%'e .gh.f/%n;, P.
! Reach Capture W\w\) Stream No. K=Y \
‘e Species No. Method LLenqgth Weight Comments
L Colug salunpy / Shoeftr| 33
39
{ 36
- X
- Ry/)
? hv)
. 9t \
[ ,' 39 A
Sk RN
E L/?. \ R( \*\“
[ s WY
§ Yo W
i 4y RE
B d{ '§§< .
[7 | I&
J 3 | N
! 3X
} T
13y
[ 2
’ SR S A
S AN U S O O
Cimwc"’lv T N I L R
L Ye

Comments: _&Aﬁﬁﬂ”/ =P, 4/‘ T‘;// ﬁ@b\) /UM// %

Lo

m s

//N«/AL/// /t_’/'\e .:/‘[" ,d«/'»n

:/ur YWY TI /‘f‘-‘“/(

ﬂ /)“ﬁb'“/ ’gQ ﬁfw_ — .{pz&mj?m’ /7:4,\“4454 -4,/6\ 4 _,/'/’)f/t Iﬁ/
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AQUATIC HABITAT SURVEY

Observers: /ZOI‘J‘P// Er\l l(jQM Date:&j[/(a/%" Time: /00D  Stream No.: K'—I
Stream Name: /MM/‘P Qrees Watershed: Uik E"M/J‘

Survey Location: 7~p~y11, mrpu’h (,«,affrfwtu :f’!é pmrle Photo No.:&[—@_‘,’
~ weather:  (Neap NV
. Water Color: C/gak Turbidity: yf,ry hﬁz/g
. Air Temperature: )2.°c_ Water Temperature 9 (a8

Stream Stage: /[;w JLD LA»DWM'*@)LG

Discharge Measurement

Station Width Depth Vel. Qi

(#+) &) (ffee)  (os)

Wattes e |

10 .
I 1z 0N .22 'po.lYy Discharge: (), YS_ Q"p.f
VA l 0.2 0.2 D06}
5L L. 03 02 006
A . 044 o3 odr
_Jo.& | 0.L 0.2 0.15 Location of
_..U_‘__S:- ' Ay 0.2 o.l 0G.045 Measurement : aéouvl—
Wuﬂrx Q!DXQ 13 .5 : 90O £+, uﬂxfrea,w -Pwua
' W\()uh,\
S qi= 0.4
Overall Habitat Value '
' Spavming: /11;?%7//1,4(/ . Overwinter: —.?
Rearina: m(p Overall: ,P,“‘,./

Comments: 77/«;.ﬁ b /,um—ﬁ— /ﬁ/r/@b ’1'\7/4/7{1[ /1,,47{ fVMA, ]LIQ —

_4*_\0 n[l 0_// //m ( /7 ria ///\LM«AJV — /111Lr)‘L /\ﬂ IJ 4] /u»un Z//\wu }y(/,,
u»/lm —gA z\/{m ﬂg AN 1) Aon ZM/A”’J A — olibppnn HEnan ~/§‘MM\
A b s EppiTin oK s P01 ANt ad S Tk o8 ATt

,V//i‘/ / /4/1 ..»[.»q //l s An AnM&éﬁr‘ /Aff/(/
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SErwa e~y
STREAM REACH INVENTORY
Stream Name: //7/, /e 00*@9& , ' , Stream No.: [~/
Reach Location: ,Cirtase. /1apulh — /ua/l’hr//r]'l/ alea
Reach Length: SO*Q/ Velocity (est.): O, 8 —/, &
Max. Depth: /.5 (ot fow %/IJ __Max. Width: /2’ '
Average Depth: (0, 7/ Cat Jow /;e Average Width: /7/’
Gradient: L//m/pom[ High Flow Width:jb/w/\u/ 47 A,’o,{, p'-/%
’ U

Cover

Bank: hHond

Instream: AU = Souae wnod)\/ fﬂeéms

Substrate: /4 Mg e
Bank [ .

Bank Height: =10 &V /{)uj yl;‘/Q'

Bank Composition: q/A,}‘*iﬂ,./;‘;'/%

Erodability: /‘”'qL.

' ~J

Riparian Vegetation:

Aquatic: HAPl1C

Emergent : nerhe :

Floodplain:_Y) vy )i /e Lﬁ:/'/r‘ cﬁgom}‘fau =0ue

Silt (%): /O® Sand (%): Fine Gravel(%):

Medium Gravel (%): Coarse Gravel (%):

Cobble (%): Boulder (%): ‘ Bedrock (%):
Habitat Value

Spawning: /RO 1— Rearing:  RA/N1/~

v ' T
Overwintering: AN~ Overall: - QONO
v v

Comments

J—m:b—‘l %t// e sty -’/f)ﬂup rpﬂ)uw- Joﬁémé(m 0 m}/j{—/&ml/ 34“% -
[\04 é’»\)/fsﬂl VL)'AI{I")‘(/ T80, N\ YL 0{ Ajl‘/’ﬂu'\ - [;[0 /)J\'a e
IR paan ijl\_,; /JD*' 4 /(/M nﬂj-v:‘ﬂp ﬁ+ »/I‘H’ /7* I‘[/
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Strvme A~
, STREAM REACH INVENTORY '
Stream Name: /Z/u /p /\41\-9\0& Stream No.: [JA~/
Reach Location: Hmm nA ot U\A{ﬁm’fmf ‘pjr alany- 'g‘ mu&
Reach Length: 2/1 LA ,//e Velocity (est.): (.3 -Pp:
-7
Max. Depth: L&/ Max. Width: /2
Average Depth: 0.0 d Average Width: _g"’/
Gradient: moﬁw 1Le_ ' High Flow Width: S-—/2 7/
Cover

Bank: 6N£0 o\u M"‘WJAS)NML L’P(I/M ahas - /ﬂf)é%l—f

Instream: GNJ ; !)h&M AIA{U n Ier'EAAM

Substrate: /%’M r ,

Bank
Bank Height: /"2,

Bank Composition: -ﬁm& -&'0!/ luj"“'\ OU“RDM/ML I/V\df

Erodability:  tamsl Pend e

- Riparian Vegetation:'

Aquatic:  MABUE .

Emergent : Aly ©

Floodplain: Ueru mhmal 2018 uP— wulumn Mﬂ -S/Arué

Substrate .
Silt (%): /O ' Sand (%): /O Fine Gravel(%): 2’0
Medium Gravel (%): r Coarse Gravel (%)
Cobble (%): Boulder (%): X Bedrock (%):

Habitat Value

r
Spawning: po. | I~ Rearing: GNJ
A 4
Overwintering: ? Overall: 4——{»&—
Comments

@QD/AAA N pAn, :4,’5 fr/ ,/AM ﬁl/ ﬁNl/’ 0\/\/\/ J\Aﬂ[; /}L/MM

o~20 ! M/Mt‘ ~ Yaipn nw»\/lwmuiu of ALt vnﬁ

sr/iinuuum ot‘bmr: /w\ Zhe P lpisn - 7L WALYE Mﬂ O My nan

717, i orta o
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S/ﬂo/@ | | VQ\BM\#\?

Jrtma K~/

STRICAM REACH INVENTORY

Stream Name: ///’/\ (0 (\,Q\V(W( Stream No.: [/\/‘/
P ,
Reach LocuLion:Aé!O/, Y‘/‘ / /244, U;.-)!‘fmﬁf?u,‘ ‘;l\-g\t’hn [-_1.1["'L\!)'\A 014 l"lD[l‘ﬂm ;£0./.’A/
Reach Length: A— 204 ' Velocity (est;): Z 0.8 43
. /
Max. Depth: 2/ Max. Width: 6
’ . /
Average Depth: ), & Average Width: P
Gradient: /D\u _ High Flow Width: Y—0 /
Cover

Bank: ( Mﬂ \AM//m r\..;ﬁ épu,{ < c)!\)r/ﬂmplw NN'J“J‘

Instream: FML_ »_U)AML [/94»::

Substrate: fN\r’ ;

Bank
Bank ‘Height: M, 2~/ &'

Bank Composition: /gbpfa)z—e MLA_f' unAﬂHh/nlu LZ #ln(’ .[t)l/

Erodability: &AJ—LD{)Q\A +r

Riparian Vegetation:

Aquatic: /,‘f?l/e

.Emergent : lj)f‘/e,

Floodplain: G}Hj ANy

Substrate '
silt (%): /0 Sand (%) Fine Gravel (%):
Medium Gravel (%): Coarse Gravel (%):
Cobble (%): © Boulder (%): K " Bedrock (%):

. Habitat Value ’ )
Spawning: fm‘)i-' Rearmq Ea”r £0 Gn—nﬂ
Overwintering: ° Overall Fa/ I

Comments

NJI’“U /(/u)ljl//[\//\luu[/ ///’&{Uq \ﬂ-"-!x(’—f./a L['\M)\I}’W

n»Pﬁ/?MZ-— JEINY; Anlrlﬁ A m/u

Z\ Mas U0 AsN "’f}'&«ﬁu/\l[

Jubpz'ﬁf\m — ,C,o; L ,dnﬂ';} /JM f‘m.u/j//fmff &r!ﬂé"
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Fish Dala
Stregm Name n/’u\/Q CU‘PP/é

Reach Capture ("") Stream No. b(~'
Species No. Method | Lenagth | Weight Comments
Q,Q[A‘D Sm/mﬂai 2 Shotdepv- T.b >§LOL4H( ~ /L0 /Q'P IAE P pasa —
2 [ 2\37_’_ -_E__L)A!‘).E_ﬂf\'('ll 2 _nanp@ ,uuh/u/(’
e 7 2.7 ) .Yu/wnh:'/,ﬂL fa_ SArand lF‘)AE\fD\ rBantt

N [

Cabo solvepm | 2 | 2.0 skt od 2 0 of cetrran -
- IO S ealo _.f‘/mh/_t/( L_tipre yu*“w’&
e - 229 5_ ,\L..(.‘__'_ﬁ_‘_.ﬂ._.‘___ - -

’ngmn(\ Cfu(f:!(’ _r N 2.7 ' o

'

Lg// ‘[‘\i‘: 1) .Vﬁ\ red Piﬂlf‘/{

i

ke

o

4

. J

Comments : E/PD'ELO’“/A&F, . //;,7%#“/1(//0 fA4147 t-v1 RINX /lluum

/N\l:b ﬁﬁﬂb“ - Q_PL/A Nl mnlpi;gy V/&b » 91{ H'\ r?tl’ 7] 1147: , i
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AQUATIC HABITAT SURVEY

Observers: //Z/IDFJ‘F‘ // £ &!0/4 Date: /[9//8 $2Time: /£ Y$  Stream No.: L{ ’

Stream Name: MI.MM. 11 p! ___ Water ,hut /X[/\ll& /{ {r 1w )
Survey bLocation: f‘r[nm /1\0“][1 |mr{ll Paa. @(ﬂllf f(}() Photo No.:[f ((—"’/L
Weather: (:/()L/y \ (\0[0/

Water Color: (\JJtL Turbidity: Um\/ e

Air Temperature: .0 BC,— _ Water Tempe xututc' S

Stream Stage: /'1[9 L

Discharge Measurcment . ' /\/[9 ‘/‘- MAvntu U"Q/\f

Station Width Depth Vel. 0i E ,Ly il L{ /
I taaTR 6w y

Discharge: / 0,'@1'

Location of

Measurement :

Qi =
Overall Habitat Value
Spawning: /RA0 ~ Overwinter: A HoM
Rearina: "SVLH- Overall: }A) Lpr

Comments: ZZW /LTN)MA,ALAAQ Mu.a[?T /IMA/'/ /?'U‘WMV 75\17 241 444404

Al A, ,w//h,_/uuﬁ¢ //ﬂn[/ JM W/ LMUFJA /lmum J'\I/Llw ,Z,Umum,

J;\Q /14&'/7%’\'4u f/ﬁ;_urz g‘bul r// [ZR UL /\}«'a PF/” r(« Mil -DJH\/?_'\IA»Q /KJ\ du,\

M_Lé /2"41\4,. (‘ﬂllﬂ/ .l 7.7/\’ O/ﬁﬂﬂ'ﬁ’\ /\A/\ Q“LMMLAI/I /A44 Vﬂ ne

R ﬂ*AK(/)\AA/\p]T—%-Q"'A AN bpar f |
v v v
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lb//ar/m YATYVEaT Y

STREAM REACH INVENTORY

Stream Name: //lz\mn u«] Stream No.: V('\//
Reach Location: aﬁmg,y( S[)ﬂ IL,.J?L(/“:PJMM YA[\WM LAl ﬁz :
Reach Length: 30’ Velocity (est.): /D, T -A,a;
Max. Depth: b Max. Width: 4 '
Average Depth: Z\S" Average Width: a'
Gradient: gm/.]ﬁM aze ‘ High Flow Width: ‘[-(9’
Cover

Bank: 6-00/; L 0aaq] [nmﬂg:rmﬁm <+ ouu—#um\umg amm v‘-.rélrhé

Instream: Falur' ' LA)/NQ/\/ e
Substrate: Ppm—

Bank ) | ' ‘
Bank Height: J—2
Bank Composition: ;)Qyp‘ﬁu/,u&\ MN'YL "\MZ/NI //4/1,\ Z"L jclhe_ J'DI/
Erodability: __¢andbraYe

Riparian Vegetation:

Aquatic: j/be;/ /L'#/G
_Emergent : l[ﬁ 0‘55 [ e
Floodplam Gmm /sk rML Wt\‘f/g,ml?

Substrate

Silt (%): C’/O Sand (% ) é O Fine Gravel(%):

Medium Gravel (%): Coarse Gravel (%):

Cobble (%): Boulder (%): . Bedrock (%):
Habltat Value ’ ¢ “

~ Spawning: ff’or . Rearinqg: F/}/ o

Overwintering: (f“)M | gl Overall: [Pl\) 4

Comments

//M\L I ELYIRY rh(’,% «;«pua‘/ (‘/Aauu// #ha /’J; L[nw«//
A/\ o "‘Uf/_ Iw) ,,7(‘\, A //4~AL., {\/ﬂ'lq.(() /{’/ 4&4 (\U‘D\ /\(Yh)u«p —~r }‘\7‘[) /7441.

. \/,.4 .
ﬂ Z(,!H/*«,L_"(, 7_/\\/' TA0 /’.’p L

{-

e e . B! o et A 8 BT e - e | B Sttt o SRyt = o e e = " St nm e e mn e o m r—am  tte i e me i e m e —_
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L 3

§ [ }
[ L J

[ Y o < J L. J o ] r"} O

A R S S S S y I

Io/ix¥ 3

I-'l'.'.h_ll:«l_;n

————— ——

Sl veroan Hou ,!!_?_\_/,a_..‘.;“'“ .
Reach Capture Shecom No, M\”

Species No. Mebhod | Lenglh Wuiqhi. Comment s

Comments: SZ‘!W%/ /L/Aﬂu..-?l Ky M/ OYA {ﬁ"‘?dw — ) \A/M i

Counltd Lo 12l p. Nogmino Do DX n/u,'ulip alltarteba A,

%‘ZJA J@Mﬂ;um“ /Khm,, //:17267 JAZIVO : ~
-~J . .

v
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AQUATIC HABITAT SURVEY

Observers: /7/,; = // /:-/Mév.fl)lq Date: ?/[? Y2 Time: /530

Stream No.:
Stream Name: _l/LnuaLuM! Watershe TL(]ML( Arm,,
Survey Location rpgw IM{)M[‘L\ Ihajf'rﬁm Ql_éay,f- pr Photo No.
Weather: Pﬂpf/\/ (\[Uf*ll
Water Color: IOTVM" 4 Turbidity: Uﬁr\\L )/#/Q
Air Temperature: /2 .Q, Water Temperature //oC,
Stream Stage: /m,u 70 /.MM/@#\AJ{G
Discharqge Measurement

Station Width Depth vel. Qi EJ?L!W\A/’LF/ — ¥
wr was wo oo

Discharge: < (D, Q_‘@S

i

Location of

Measurement :

|

|

Qi =
Overall Habitat Value .
Spawning: //)m') i~ Overwinter: /On et
Rearing: _ {Fpd i ' Overalls /ﬂm) r=

Comments: /\/Qﬁ £ Yl\lr& in\nnn- Awidife O'A /ILX‘/"L;A/P:M:Y‘ 7L/1MQ—’-—/‘/(’(:7‘LL-
n[m N As /JPAU\:! /o/ar(/'«o /fuhdw p,.[é_[m/'\* Py‘k@a“ — f/‘) ,Z\N/L, ,Im,w/,,,\,,
wor tondinded,  Clopupel nv* /JDM.F///O Ui/ orprldine- [\M\ij S

;m‘;nu #//mz‘n. ﬁ QM)[/\/ f/ﬂ;?[‘/h P/ - '7/'/* AL Dﬁa /'471'L SRV rm‘)u; u/{’f/aw[/
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STREAM REACH INVENTORY

Stream Name: [/\,. A AAAA p[ , Stream No.:

=2

" : /
Reach Location: Lrgia. pmedn Fh 1iptfroane Yo /A00
7

Reach Length: /opp’ Velocity (est.): O, & ‘A,:.—J
Max. Depth: /. s'/  Max. Width: &/ |
Average Depth: Rl Averade Width: 27

’[ - . / !
Gradient: /Qu_‘) dv M;\D]l\h Q : High Flow Width: - Y
Cover

[l

Bank: FQLI' — A ef_‘,/\!.ﬁ\pllxp ﬂopuv(A )‘//Jh

Instream: }:/)Lh—-—l,«)/}ﬂ/x //Q{[ml‘

Substrate: ﬂ:‘m)r—

Bank /

Bank Height: m.S~/

Bank Composition: UQM)/A Aive Lunf u,«m/ﬁp-/gm [y ’A'M Jd/'/

Erodability: J\L/):M/‘e -

”

Riparian Vegetation:

Aquatic: S_'O% LM 8 LJV "SV/QMV*&MA;M

Emergent:__Sahve _nun bamd .

Floodplain: MJLQ

Substrate .
sitt (%): /0D Sand (%): Fine Gravel(%):
Medium Gravel (%): ) Coarse Gravel (%):
Cobble (%): Boulder (%): ' Bedrock (%) :

0 tad gw,uui}- (\,uéé/a aF habu o,
Habitat Value

Comments

* Spawning: / 13N s Rearing: [')m

Overwinterings ﬂ‘ﬂ - Overall:  fmn i—

v@r\béi !/}/ /I“J“M%?:\ﬂ«u,( VZ\A-H) Q-f/n’_ﬁﬁ YA(H" \/\rtl‘//'
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AQUATIC HABITAT SURVLY

! J

Observers: ///N“J‘P// ,Eza?&:ﬁt: Date: Y//ﬁ/}j Time: /T30 Stream No.:Jj(—-(
Stream Name: f{rm;e (\//x_[in./Pr) Wdlbl‘J\( d /’\ ll/ZV /él)‘l"Ma -
Survey Location: /£y fua s 0t 9 _Fa a1t /l"i.-ﬁare!.ﬁ_@«.\cwf_./azf-f’““tﬂ No.: AR~ 1Y
Weather: ( /{",'," v . 4
Water Color: //r\/ f Z;»/ L1t Turbidity: /j o 47L
Air Temperature: /,% e_ Water Temp( ldtuu JASRY o
Stream Stage: .74 Q[P#\a]{e '

= b
{ J

fromr——
L ¥

Discharge Measurement

Station Width Depth Vel. Qi : {

Wa)tem \ﬂ e /
(UEV“M( Lml‘)f | ) -\L\-!L 0.9 [.'~/'~/ Discharge: /Q (p Q‘IDJ‘

r— O

2. & | 2.0 0.7 1Y
3. l.e€ 2.3 0. LYY
£.0 [.£ 2.0 0.7 2.2 |
b.§ ].2€ 2.0 0.7 ) 2 Location of [
A ) 2.0 0k [ Measurement : %)-Q;LM e —
& & l 2.0 0.6 [ 2 / euf, v sty 2t Lritw mow |
.\/\)u}tiﬂ Q.(DIQ 3 . [
(vﬂ"h'ul bw.b() [ﬁ
éﬂi = /Da&(/ I : [
0verall Habitat Value :
Spawning: ﬁ]ﬂlho/ﬁo/ 4 Overwinter: [O/)M’ A
Rearinaq: GMZ Overall:  F~pa)'r— oo 6/}0//

Comments: A—\YLP'QLIA_-(,‘ ,,(MWMM (mq},l RMW&’/M,M ohbﬂﬂ—/ Hﬂm‘déﬂ_
@bl AL AR A éf(\/»td anbo nv/ f/ﬂd[/,,./ Do —
/)/M/J /\O%xd A/v . f?hf{/uu A 1AL, 4
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[ &//X - | | @W/ﬁ: | ot 2
f‘ ) SVLI/‘W 6(*.&’_
et ) STREAM REACH INVENTORY

L Stream Name: 6&0:@ Creeﬁ (/oww— :(‘A,)JNM) Stream No.: [z/“f

Reach Location: Mgu?‘h— /iripr(/#‘ff/aﬂ-ea — Neu Q/M///A‘ QMN(/[M" M‘UH/M’

F Reach Length: A~ Cpred/ Velocity (est.): O, ‘A,bﬁ
- Max. Depth:_,7 hich A >0+’ Max . Width: Qo’ ¥ Liot /e

7 Average Depth: a¥ fow VL/'ZQ - 2,/ Average Width:ﬁ/‘(’/ av /gu; }-/'Jc

[, ' Gradient: WDAQA fe High Flow Width: Cp '

| oo

- Bank: ODM =

™ Instream: j*)n\l r~

[: Substrate: (/DN) v

-
L Bank

/
Bank Height : /0 ~)T

ST Bank Composition: (;/g tjg_/ ..S‘['/I‘
{ § Erodability: _ Jfeda
d

[ Riparian Vegetation:
4 Aquatic: hoiré

1. _Emergent: Ltonue
Eﬁ Floodplain: _/ 11 7‘9;,-34/’,3(}'1/ {\/hgﬁ —_

E Substrate

- Silt (%): i, Sand (%): Fine Gravel(%): .
r Medium Gravel (%): Coarse Gravel (%):

u Cobble (%): Boulder (%): _ Bedrock (%):

" Habitat Value :

» Spawning: &DM[\ Rearing: /OMI\

. Overwintering: g = Overall: [Q(N’//’

_,4 Comments

/Pl"\j AH‘L\ }url://ﬁ\/ Px[}/u/‘/ﬁ[ ﬂ/\myé Dm;\/f /’///L

/prnwur\\/ JLIN»\ Walne IHIOJ*/AYLWNL 2an e’ ‘?0 Mplfrﬂu«
émé Hf:y — /,/; N Y- muu/o ,AA//~ -vA/f/; [l 7‘7nr I WYY

S R B
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STREAM REACH INVENTORY

Stream Name: . f?\@f)f e &r{d»dd( i e Streom No. . .l{(_:_(_/_ e
Reach Localion: /V'Z A nlnr (\_/,(m A X5 /!q()llf/r n;.~{__r_,.;(0re (.l",x/ f/[,” _'”___ L
Reach lenglh: /v i(i()’ L Vetueily (est): (b Y IJ,/"
Max. Depth: 3&,._5' / Max . Width: /\5'"’ '
Average Depth: =3 / Average Width: 37’
-Gradient: /gw +n l/z,\mﬂﬁ(hﬁj[ﬁ High Flow Width: JS”
Cover

Bank: Hu-} Spmi UM/P'_QJAMMP

Instream: GMJ 30% Mz,»lfm_pf L\/ A)' wa e _UED\

Substrate: Fm_l) —

Bank
Bank Height: , 3 L/ — AM [/\Qgr[y Vﬂr\/ltﬂ/" Wm#urw (‘//'\hmug} JLkpe

Bank Composition: G/MJ/ i[/?l'

Erodability: ljnq}A
. NS

Riparian Vegetation:

Aquatic: E\SA tAvEonD! Ly f)@ AMAQ(‘N(Z)M tﬁ/npuum:

& o L J

Emergent:_ Noue

Floodplain: S{;. /m,e ylib. 7( ?‘!7\ // Sratls

Substrate -
Silt (%): Z/C}QD Sand (%): Fine Gravel(%):
Medium Gravel (%) Coarse Gravel (%):
Cobble (%): Boulder (%): | Bedrock (%):

Habitat Value

* Spawning: %)Mé—— Reanng 7:-&/]- VLo GM/
Overwintering: ? _ Dverall f:oy 1y~
Comments

/?M/‘%:.r&y wulﬂ(r- :vl/// lrw !hﬂ@c’r /11)(fM?L//a/ Pty T2

0+ e)({'mxma f-:[ﬂi.t - wM‘Pr' [1Y7.5 b//wl— nf ya e mo‘xwuv

Sv\mtnlrm ﬁAHL ‘ZLIA)Ql fdw No’ net J:iaMu{/ 7te dlf*gL VAM-'

9@13’9 o \All&L/(‘_ —_ W!rﬂ)’jh ouu\p [/ﬁ;[’h z/ﬂn\y ZI/HWA/MWA

ﬂsrwam}‘ rearl — oluprt v\&remélm p tntan~ inade  Lhauned

)



[, o Lo A { o Lot (SR L Jd L ] | L } ". J L 3 [ }

@MM:MJ Rty

| T &~
STREAM REACH INVENTORY
Stream Name: QMJL Do : Strean No. (A ~X
Reach Location: /o, wnedrd gpea. ot ‘QLM nort ot /'(w:e Bay ) o
Reach Length: ~~ 700/ : Velocity (est.): '/*2_ -g&p; '
Max. Depth: = Max. Width: )’
Average Depth: . (L’ Average Width: 9 /
Gradient: /Zupfora e High Flow Width: j:"

Cover

Bank: 60&[0 /ﬁyfj"/nnulha ém«,{ = —4/~PJ> G\{A_Y/IU“’
Instrean:_ (ool  1aymsdy lo dse
Substrate: Gw[p_r AéLMA]AM/f bﬁ)u //Am,{;d— (\ﬁ éé/e

Bank
Bank Height: / 3
Bank Composition: -r4 D) Yld IUQ. MAA7£ JMA[/)"W/&UM éy 7&14@ J&//
Erodability:  panslara Ko

Riparian Vegetation:

* Aquatic: sz‘/bmﬁ apaar S‘ﬁn“ggwwuud — /O*QUP L&M’M{/

.Emergent : _S'oum {QquQ. a_/QM M/\AH\NM
Floodplain: G%ON‘ Q—SAIMA-E 0th SV‘PQM LaMé

Substrate _
Silt (%): /b Sand (%): <0 Fine Gravel(%):
Medium Gravel (%): Coarse Gravel (%):
Cobble (%): Ho «_Boulder (%): O . Bedrock (%):

- Habitat Value

- - ' :
Spawning: 4ap ALY ) ~gultira fe vLM Lpaesyd Rearing: fH’C/
Overwintering: /Py Overall: /:blli- L @M/

)
Comments

K)aaw (‘.o«m:,Jf u-:/ M/\A/,U/fp(m«é» MJW chl‘: uw//

Num’i;g b bia ¥ Lav-Z ppadn b Yrand

-
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Fish Data | :
. Stream Nameéme G'IM%
, Reach Capture ('MW) Stream No. (=€
Species No. Method | Length | Weight | Comments
n‘reefgﬁ"we SHB&IELDM( = Si‘?\irg:rur)l 2 7-20 wim ICHO vowqao'p She~yer i~ W,\p/hv"
: m_ 1< wmm‘es —hups b reane
m»qrwat’: Samnyht fu blyede e —
étnoumg I -rc/(/\ﬂﬂj 01& 20~50 firy —
&Mu,a& o"l\' 2.0 Livta mgmm/w,
I
QW’MLOW Frout- Y Shuektr | Y( \
| L 96 \
Ay
_ 4§
Y
Yo /
47 1 / -
Y2 AN VIS
22 = [ Q# .\“Y“V“eam —
32 \_estivale Ftut So-X0 4
96 o P Lich were b
29 | 7
29 \ A Lin orerpryel
22 \ v
Qb saluwpn 3 [Shoekew 3‘7 \
. . v 2
Threespive sitoklebntd 2 Slwekt-| 7 —L
St‘,mllgi\n 3 Shho ke I3 /} ‘ g
. pd
/

—
Comments /I\i 9/ ~hy I‘)Z:M _AAA ﬁd) As #2. /&M ?APJM/&M,ZZL/ [‘Mﬁ/@/{};/y
A e /‘?‘_ /we/n éowyu 0 mf J)’\Ab&% /f'm]f?;
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AQUATIC HABITAT SURVEY

Observers: /Im-_r P// Eboé(.:‘ﬂta Date:/@Z/PAJTime: /Cﬁ‘/:' Stream No.: L’(" e

Stream Name (onat @ (\rﬁeﬁ(hm{& MN\ Watershed: _ L(Vlléf Area

Survey Location: Dowhnler 'Al~_1m ///I*\r\/-bmz.e /@,ﬂ oy\ru-wup Photo No.: 38 ¢ B/
Weather: (llruu/\[ o an/

Water Color: (/v p’ Turbidity: \/(iv\y /1 e

I

0
Air Temperature: 20 C. Water Temperature: O C.

I Stream Stage: /71)'0 b -

Discharqe Measurement .
[ . Station Width Depth Vel. Qi

) b P O : _ . s
[gsjt;;n'tl;im 2.3 ' a Discharge: %, 8/ Q#S
0 /.0 2. O 0

E b 09 2.3 0O OS>

| 9¢ Lz 29 OF _=3

6.0 lLies 2.l LD .25 Location of
[ : 7.0 . 1,0 2.5 oY /.75 Measurement: %)QAM #/
L ) X 0 A L 20 oOx l.ﬂ&’
[Ehe vt bt G0

Wattes e 100

= D‘Ph v waler ovr‘r- Lok = OM 2 0 - 9‘77
L. overall Habitat Value | .
spamning: /21 piasma /. Overwinter: <
‘ Rearing: Go%’)ﬂ Overall: 6”/

Comments: _ Nk % Ara Még_b_u,o ﬁ/d SAMLJ FOI ALz ban /roﬁ/~4}LLu!4AL/é
T eand phubad o Tw Hnp Lo areia JQ\MD! (‘lk/il*’)\{m/]'kkll? ‘JLIJ‘/Lx

- Do il pdind st By vy onte A dnl ol 10, sinn;
. - - . 7
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Streow K=3

STREAM REACIH INVENTORY

Stream Name: 6(10.&& (‘L" peis [L 2048 B Strean No. b( ¥
Reach Location: % bvu/e gﬂmyhjfrénw \[\V*[)MA ﬁ‘i‘ /l’l(}ﬂ é{’,uznﬂ r-(‘/a/r/
Reach Length: - /060 ' Velocity (est. ) / "'bpS
Max. Depth:  &—¢/ Max. Width: /&7
Average Depth: 2.5’ ' ' Average Width: (j / .

Gradient: /ﬂw High Flow Width: =0
Cover

Bank: Qonl) yw/mrtm\z A.Mg[ OUEWAMMJLM J'All\méf

Instream: @NV’ 0 Falc — siun WMJ\/ [/“4£'3

Substrate: PIM r

Bank
Bank Height: fuYer oypv- band pf e o pbosvva finn

Bank Composltlon UQppvlq\)[lLle pw;p¥ DY mmow,o, La;/

Erodability:  mAn g Ko

Riparian Vegetation:

Aquatic: /g'/n/nnumu v [Pﬁ)‘mmm‘o 34/4 — ?,&A) plbpsmpre

.Emergent : // ﬁ[/e

Floodplain: T Apﬁe /&‘/ormé M}Q?"/Amﬁ

Substrate
Silt (%): . /O sand (%): OO Fine Gravel(%): =< O
Medium Gravel (%): Coarse Gravel (%):
Cobble (%): Boulder (%): . Bedrock (%):
Habitat Value : .
; 4 7
Spawning: //éﬁ N/b\l/ Rearing: GN/
Overwintering: e v gverall: Gn\n{{
Comments

Jﬂn}:fmg va I(‘Q B M~ 4 aY- ‘/'-iwd n-(i J‘NMFV‘@):L\ L\Mp hnlﬂfm,{/y

MDW nu]"/va) WIn)lﬁmhn aireat —
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Stream Name (r‘;ms e ar‘ Mﬁﬁﬂ‘-
Reach Capture Stream No. . IA/‘R'
Species No. Method | Length | Weight | Comments

N\
L]

Lo { LA

ey
i

Comment‘s: T%/H&/ SN / D—/ /O.er"’T\Té..aA/?A —_ (“V{){//"/N’/ on P
%AWA _ 2
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AQUATIC HABITAT SURVEY

Observers: ﬂ4oh~_yeﬁj Erl‘L(JNA Date:g//e"f/kj Time: // 0O Stream No.: L(-(o

Stream Name:UquMeJ T~H~‘L o (Gonse t?_yWaterslt\edr bﬁ \AJ( Arm

Survey Location: /YQ/“- (:V*t)-”tw u-yt 601)1& [?ay l\opA( Photo No.: ——
Weather: _ J~min . ool | :

Water Color: ﬁ/eg/' Turbidity: [Jeny 11He

Air Temperature: 8 C— Water Temperattlme: P —

Stream Stage: MQJ@U*O*Q-

Discharge Measurement .
Station width Depth Vel. Qi

st tad NPT |

nlvert Flow
Discharge: 2.5 Q“:J'

Location of

Measurement : C{?L POMJ

QH/VN\-VL

2 9" calyert rannl
l/\MHl #MN- ‘Hbmle
Chip. Pedtoudf of ue’ou%y
ot 2 +p1

Qi

Overall Habitat Value _
Spawning: /y0/1 e v Overwinter: ﬁwo—

Rearing: F/){/V‘ Overall:

Comments: (&; \Z‘/J‘ {a /\’f)v’/‘l Ikﬁ/’ L\po nfpﬂl¢1o4 ./)\AM,. h;w\ff (‘,L\/NA/YZ—/J(_

/49114(},, TUM A 194y udt/ﬁ/ 4 D\_A/p.)u mun’\/L rL/Mdt/ /pmv/ Jyuf A Aﬂ—hﬁ

/Z'M/\An‘ﬂ {QW\J /N&/A 4/771_&“14( Jﬁ (DL RN — \,U\ﬂ/,m

pmﬂ’ N7/ Qﬂ:ﬂﬁ)\m\i /»m&/&.,z Arosne) n,ﬂf/

ﬁﬁmn [)\{’
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L ! { i i i

&)u\w 75‘(/ ot/
Stramn K=0

STREAM REACH INVENTORY

Stream Name: (/Mvmnm 9! tll‘\lﬂ Fv (\vMe ﬁ'l)n/ . _ Stream No.s <=l

Reach Location: /va;- l\,l[onn»o nf‘ Go*t).re /}ﬁ\/ U‘OM/ | .
Reach Length: '\/_\5_0‘6' Veloc1ty (est): &< M5 Apsc
Max. Depth: i/ Max. Width: X eXeyﬁ“ % @dv\// a oA
Average Depth: / 7 : Average Width: 9/ e
Gradient: /aws ‘ High Flow Width: X7 '
Cover

Bank:_/Sund pavety (fpf:za@/-orrmﬂ+; Suts wellod

Instream: /C_qn- — RAAA DA VA qunfa e,

Substrate: Jhbi—

Bank

: /
Bank Height: &)N)[P \/ QﬁP 7£/.h(‘ﬁ = o Vzu L

Bank Composition: [/@pp.vw//yc /4«a7i‘d/#r ‘1[\//\1) ..!'CJ//

Erodability: /{u'\,/(;z/ﬂ e

Riparian Vegetation:

Aquatic: [ e

Emc.rgunt’ /C:') u._y eflum (‘ A 21 //,'/u

Floodplain: &/F\ 7L/n«m[[ Gerots . il lpy

Substrate
silt (9):____ /00 sand (%): Fine Gravel(%):
Medium Gravel (%): Course Gruvel (%):
Cobble (%) i Boulder (%) s Bedrock (%):
Habitat Value
N Spawning: //DM’) r— Rearing: OD:AM'-
Overwintering: /}:’mﬂ r— Overall:’ (’“')rrl)l"
Comments
A-29



7ANTAE !
. Fish Data
Stream NameUV\mMg
Reach Capture Stream No. [x~{p
Species No. Method | Length | Weight Comments - '

’ Comments..\gﬁxn b/]/ o tnp’ \)/.J tz’;()’uo 0?//-?«7‘-‘#/)“/\ //O;ﬂ(ﬁ A LI\,/IAII I‘/M/Y‘MD%«(A

ARV s TR Pl A e D Inblr D By 4 T (T2 T aditr Ko rn T

nhro.— pdon” odtiptrd ol mwzﬁ ah 0l _ounfl nLodint

" diind — Oon kol bl BBl frels otpndd fu qumu‘

//“M/VL nouaad n«/ﬂa 04 4N /
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'AQUATIC HABITAT ‘SURVEY
JRNE

Observers: mba:r(-)// Ey\:é(.r in Date: 3’/2 S’/%r.?hme Stream No. b("?
Stream Name: F‘:A C(rpeé { )y wty\\) Watershed: /Sja Lodee /FJQ Cg\oe B
Survey Location: ﬁj/LoM“# 70 k\/n& Egal A pLr g Photo No. &20-&23
weather: (o IJ\/ | -

-Water Color: Q hg | Turbiditgl:S/,‘Qh‘ ix&@f T lhf‘tﬁﬂ*{“;(jA/ 200t v

Air Temperature: ~- S e F Water Temperaturse: ———

Stream Stage: LA M('Aw,.:‘e

Discharge Measurement

Station Width Depth Vel. Qi

/1" IR Discharge: 9? Q_‘P;;L-

X 2.2 C Cb /
1 Ry /.0 19 &7
T T L2 L7 ez - o
17 i [\ ] 2.k & <F "
29 Y. I 29 N7, Location of [
2 S N Il JS."Y ‘Measurement: &~ 200 -
20 9 I3 2.0 [ el upsfreman frov aube B
32 _ X ). & 2.3 10,38
k10) 3 s 2 JRC
29 2.5 .2 R sS4
Y/ 2 0.Y Y >, 2y
Uz 3. 0. 17
Watres i&g& Nk “
= 0 =-99.2r
Overall Habitat Value o
Spawning: 6(}0 . ... .. DOverwinter: ? .
Rearinq: (::.- ()‘—4’);‘!)‘ ' Nverall: Co()m/(y

Comments: (.T/f £ 0y __!\L/k o //')J:é/ &)L]_‘ vy D - »ff)a ' //: AAtas. Tﬂ A //Aa’?/;
en i Y /5"(57 / /n A ’Zfﬂn y '4 Haho Fiay l"\ﬂhm % . L!Wuqu"{fl
_@f’ ?LA' 'Fa\t })Y {4441;4:};_ L) /Pr[‘\:t(_ ol /)u AR N [ A p\fﬂ/{ o (? A 7‘5\0 (‘D,,\_

A le_i‘M{ TI50 (\'\ /, ay { A g L9 J' ‘l.”_"_"";ﬂ:-'..,,___“:“ Yy .I,_}.,/ 1A St {~).‘«. _/l.,,
Tofi anilhg Bt i all T e
Ghrlns et Ly n Pl d 74 /';:,1.,.,) RO A
. I8 .
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STREAM REACH INVENTORY
Stream Name: F-.PL' C/}\Pﬁ% , . Stream No.: [)(\\7
Reach Location: //;,;y‘raa,w. yérolvy MMA je(mf
Reach Length: /Q_g"o Velacity (est.): (0.C—2 -ij Ay ~2 -PF
Max. Depth: & ° - Max . Width: &0 4
- -Average Depth: /s 3’ ' Averagc-h’idthl: 20!
. ’ H R 0, B
Gradient: uand ppa Ko A O.8 A4 High Flow Width:_ SO

Bank: Fmr Zo GM/ WM/M- buﬁ/mg wug f‘wv%ﬂmplw éN’AM‘A@f

- Instream: £=p[ v~ Lo Cmﬂ/- wnd\[ déém - K

Substrate: 6(}.{5({ —_ Q’.b(,,.é.!@ .u_f.‘_h,{,\ b{_\ul,//plu

"Bank : S ; : .
Bank Helght 2 -~ '*/ ‘ '

Bank Composition: l/anQ,t gpmuu (\n{— pwn/f L) wder 30 thLNjoAJSUA/

Erodability: MAD//MM £e

Riparian Veqetation:

Aquatic: 4//' ﬁzfc_

_.Emergént: /}#1/e

‘ _;FioodplaiM/Yn rrdW o0 % w!/low 3&% a—!ﬁw—; 4“@%)9(\;0 S IALY

Substrate
Silt (%): | Sand (%):___ §— Fine Gravel(/o) /S
Medium Gravel (%): O Coarse Gravel (%) =5
Cobble (%): 2>2-( Boulder (%): < Bedrock (%):

Habitat Value
Spawning: C’;(‘Mfd ' Rearing: _st;nmx/ﬁ
Overwintering: < ' _ Overall: (D()(Vﬂ

Comment

-~ = % 7 1V
8 -~ 4 . / ! -
Mgu,ﬂpﬁﬁu, al A A T Sahg\{), WAt 10 ey A
7

a
N A d \, //,_’ N . -~
; Z‘.(.-o ~)‘\()l'1 A /4 A ) /{\IA) Re ‘///_O:I\X/' /,’/ /\"q/f]‘u{d': /L ”7‘/{ Yi/r""’-' R //'/.;". 7}2J#9‘(‘ﬂ0\€
5 -

F7n0_ prabrp ol

A-32

l 4

[~

-




-

i

=

L

. 1 _ ] o

¥ 2&‘/&2*’

Species

* Fish Data

Capture
Method

ow) |

Length

Lorg A
Aot

Stream NameJ:\-‘Jf,‘ ﬁu\ﬁ(’& I
K~7 ‘

Stream No.

Comments

ﬁ;\h,\ Law trenf |

Shopker

L, 2.

35

49

//

T’nreupt‘ we shieklab

»»

2 .S

//}// bl ang R {A(‘l)(leﬁ/

B Qm&i-:athh

9.0

A

SR A fana atrm AétZUe D[J

59

bm Jg & monfiatan Ur

Yy

‘fi'O"'

L'X/

Yip

L!o

Yy&,

LHD

|

/
S
I
\
N
/

,/

Chine ok So«‘wcwt

Shotkrr

9

N

42 |

A

wﬂ) SQ‘IU\AD 2]

S

NS

)
/AR cm&ﬁ 2/ m\n[

49

//mmed}ra bl alole

S2

2

(S/A/wl( Road sp1lvany=

qy

49

47

Uy

Hi

—
T
/.
|~

Commeﬁts _S\Agbﬁﬂu/ﬂq% 30‘0 #/c/z\_bwu«.,/u‘ul a/&«o /};AA/

N 8018 N 2 Y. — Uiteall nlssranfinns cnbtacttl 7ot M b {/

;DQ AM"M/ﬂ, yt)uu?’-ﬂ N/lAA/Aulé/\x\ .Y f)\//)\ﬁh\.’ I\u/’/)ﬂ!f'
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STREAM REACH INVEN TDRY

Stream Name:

Eixth Coreele (/ﬂ!ue.w‘). N

Stream No.: ('/(“7

Reach Location: Dp)[UMI{T#dMA ‘PU‘Q'M' A{Al'éf Bﬁdl N/‘O—”/ME

Reach Length:

6‘00’

Max. Depth: >6 ™ (‘M/UM*JU\(-& 900[

Velocity (est ) j—? Ap g

Max. Width: ¢/ {7

Average Width: = %7

~ Average Depth: L.
B »Gradlent_ mmltmzz
 Cover

__High Flow Width:’ VA /

Instream

Bank Fé-?//r\ overﬁmw Jhrn(: 7‘- Lot b‘maﬂﬁ#‘éuféﬂ/uz{
.Q/éﬁif ‘

SolLE ;rém,///ué

Subst:_at;e: 6049!? )

cma T T /
Bank Height: 2 - y

B Erod lhll 1ty Paa p/[)fujr [/e_

" Bank Compoaxtxon //9;\0!({4 /ue U«nfé n'f)l”ﬂ" Q/Q !‘HA / ‘/*'//

~ - -Riparian Veaetation:

[/77/&‘

“ Aquatic:

1i7#e

_Emergent :

o Floodplam /\/n/r,,a&;) N \A)///ﬂl,«} /\//)/t“”‘ ) D#*!'f»r

w—-Substrate -
- Silt (%)
- Medium-Gravel (%): /£ 8

Sand (%):

.S_’ .‘ - Flne Gravel(a) 2(

- Cbele (%) i 2 D N e

___Habitat Value-

... Spawning: ﬁ/p— VLD 6(‘):9ﬂ

" Boulder (%):__

Coarse Gravel (% ) /&

=20 _ssdrwJ%);

..Overwintering: - ?

T""Overall:

) {-Rearlng @00 67

Fonr’ //

Commentu ,

v v
ZZA J\}Aﬁ/ _AA- /‘ q 2

N/ 558 / YN //,C@ - /‘Aﬂ o) Dy A faipt ——/@/CM'\DQ

ﬁbl\-ﬂ é) p&iu [\/&ﬂ/»ﬂr/\,ﬁ ) ///L ,

AT W

MM-/ //l/lfflvr%fft/vl\/ﬂé '——J,({/\ésf/lJ/
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