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Small Stream Investigations On Select Tributaries Of the Takhini River:

SUMMARY

The Yukon River Salmon Restoration and Enliancement Fund was established as part of the U.S./Canada Interim
Yukon River Salmon Agreement in 1995. Funds are made available for programs that are directly associated with
Yukon River research and management activities in the U.S. and Canada for restoration and enhancement of
Canadian origin salmon stocks. Blue River Consulting received funding from the Yukon River Salmon Restoration
and Enhancement Fund, administered by the Yukon River Panel, to conduct small stream investigations and gather
information on chinook salmon (Oncorkiynchus tshawytscha) habitat that would aid fisheries resource managers in
developing a restoration/enhancement study plan for select tributaries of the Takhini River. Small stream
investigations were completed on nine tributaries of the Takhini River: Ibex River, Arkell Creek, AA (Easy Love)
Creek, Mendenhall River, Stony Creek, Thirtyseven Mile Creek, Little River, Flat Creek and BB (Lucky Love) Creek
in Aug.-Sept. 1997, and March 1998. The following study objectives were:

e  To review the existing data base with information relevant to chinook satmon spawning and rearing habitats in
the smaller streams of the Takhini River.

e To conduct field investigations providing up-to-date descriptions of chinook salmon habitat quality, quantity,
upstream access by aduits and juveniles, and to document human and other disturbances to these streams.

e To report the findings to the Yukon River panel identifying restoration and/or enhancement possibilities as well
as recommendations with respect to human and other impacts.

As related to these objectives, an information review and consultations were carried out for each stream. Information
was gathered on land and water use, mining activity, agricultural activity, forestry and fisheries information.
Fieldwork was conducted from August to September 1997 and March 1998. The field program included stream
surveys, adult chinook spawning surveys, juvenife chinook (jcs) sampling, an assessment of spawning and rearing
habitats, and recording human impacts and other disturbances that may have an impact on salmonid bearing streams.
Some of the information described in the Ibex River section regarding forest fire, beavers, predation and human
disturbances may be applied to the other streams.

IBEX RIVER

Four adult chinook were observed in the Ibex River. Extent of spawning activity appears to have occurred within the
7 km from the mouth of the stream. Log jams and beaver dams upstream may pose a barrier to migration. Suitable
spawning habitat may be available upstream in reaches #3 and #4. The resulis of the juvenile chinook trapping
program suggest that extensive beaver activity (approx. 18km upstream from the mouth) in reach #3 has excluded jes
from utilizing habitat upstream, where there appears to be extensive favorable rearing habitat available.

Based on First Nations information and compared to survey results in 1980-81, and 1997 it appears that fewer adult
chinook salmon are utilizing the Tbex River than have in the past. The small number of returning spawners observed
over recent years suggests that the Ibex chinook salmon stock may be vulnerable to human and natural disturbances.
A combination of factors may have contributed to the decline of the Ibex stock. First Nations are not utilizing beaver
resources on their traditional lands as was practiced in the past. Beaver pelt prices have dropped to the point where it
is uneconomical to engage in trapping and no government-sponsored program exists to encourage harvesting of
beavers. The forest fire of 1958 burned much of the old spruce forest that once dominated the area and succession
deciduous growth has produced favorable beaver habitat in riparian areas. Fire killed trees have entered the stream
system and created logjams. A wolf control program in the 1980’s may have further reduced the number of predators
on beavers. Human activity in the valley may have further disturbed the number of wild predators out of the vailey.
Finally, loss of flow from Jackson Creek may have had an effect on stream hydrology and a positive effect on beaver
habitat though to what degree remains uncertain. Chinook salmon may be threatened in the Ibex River.
Recommendations include:

¢ limiting the commercial harvest of adult chinook salmon in order to allow a greater return of spawners.

¢ Once the number of returning spawners has increased fisheries managers may want to consider artificial
incubation of brood stock in a hatchery such as the one established at MclIntyre Creek and release fry back into
the Thex River.
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¢ removal of log jams in reach #2.

¢ maintaining moderate beaver populations as opposed to eradication or allowing populations to increase
unchecked. -

¢ an incentive program for trappers and First Nations to trap beavers in affected areas if this is agreement with
YTG beaver management guidelines.

¢ in conjunction with an incentive program, setting of a minimum beaver catch quota for owners of trapline
concessions in the Ihex valley.

¢ opening up of beaver dams following DFO/YTG beaver management guidelines.

ARKELL CREEK

Little evidence of spawning activity was observed on Arkell with the exception of a possible redd located
approximately 2.25 km upstream. Jos were captured in reaches #1, #2 and #3. In reach #4 no jcs were caught though
10 jcs were observed immediately below the terminus of a cascade/waterfall. There is limited low impact land use in
the valley. The number of adult spawners observed during the Foothills pipeline surveys appears to be low and
compared to results in this survey evidence suggests that Arkell Creek may be under utilized by adult chinook salmon.
Historically, First Nations carried on subsistence fishing on the Ibex River. Returning salmon probably utilized Arkell
Creek to some degree. No barriers or obstructions to migration were observed in the lower reaches.

Chinook salmon may be threatened in Arkell Creek. As Arkell Creek is a tributary to the Ibex River management
considerations for stock enhancement in the Ibex River could also apply to Arkell Creek with the exception of beaver
management.

EASY LOVE (AA) CREER

No jos were caught in reach #1 below the beaver dams or above. Land use in the Easy Love Creek valley is presently
limited to traffic along the trail that parallels the stream for purposes of trapping. An extensive agricultural land
application is under review. Beaver activity in reach #1 may be a barrier to juvenile chinook salmon. With respect to
beaver management, a number of options could be considered:

¢ an incentive program for trappers and First Nations to trap beavers in affected areas if this is agreement with
YTG beaver management guidelines.

+ in conjunction with an incentive program, a minimum beaver catch quota could be set for the owner of the
trapline concession in the Easy Love Creek valley.

+ opening up of beaver dams following DFO/YTG beaver management guidelines.

YTG Agricultural Branch may need to re-evaluate their policy in regard to agricultural lands that are under an
agreement for sale and require land clearing. Land clearing practices in and around streams, particularly small streams
may encourage successional deciduous growth near the margins of clearings and further encourage beaver activity.
Consideration of a set back from the edge of the riparian zone may be necessary instead of the high water mark so
that the riparian habitat is conserved.

MENDENHALL RIVER

There is no literature, traditional knowledge or other evidence to suggest that the Mendenhall River supported
spawning chinook salmon. One jcs was caught approx. 18 km from the mouth. No ohstructions or barriers were
observed along the area of stream surveyed though beaver activity was observed. Site preference based on catch per
unit effort (CPUE) suggests that the rearing capacity of the stream for jcs is questionable. Turbidity may be a limiting
factor. Overall stream health based on benthic invertebrates is slightly less than acceptable. Clearing for agricultural
activity was observed on the east side of the valley, upstream of the Alaska Highway crossing.

Recommend YTG Agricultural Branch re-evaluate their policy and consider of a set back from the edge of the
riparian zone instead of the high water mark so that the riparian habitat is conserved and beaver activity is not

encouraged.
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STONY CREEK

No evidence of adult salmon or spawning activity was observed at the mouth, Jcs were captured in reaches #1 and
#2. Previous studies indicate that jcs also utilize reach #3. No jcs were captured in reach #3 despite intensive efforts.
At a number of locations just upstream was evidence that a heavy piece of equipment had walked into the stream and
had moved material into the stream. Land and water use associated with mining and agriculture may have had a
cumulative impact though this is inconclusive. The results of the trapping program suggest that the boulder cascades
in reaches #2 and #3 may be an obstruction to juvenile upstream migration, particularly during summer low flows.
The remaining concrete foundation of an old highway maintenance camp located just north of the highway is being
undercut by stream action and appears to be eroding into the stream. Recommendations include:

+ removal of the concrete foundation located adjacent to the stream above the highway.

¢ close monitoring of mining activities adjacent to the stream to ensure compliance with existing regulations.

¢ re-evaluated water use/withdrawl on Stony Creek. Consideration of suspending the issuance of new licenses
pending further evaivation as water withdrawl may have an impact on rearing jes. Also, Stony Creek should be
re-investigated to determine whether land use, water use, or both have had a conclusive impact, as water levels
during the 1997 survey may have been low.

¢ YTG Agricultural Branch re-evaluate their policy and consider of a set back from the edge of the riparian zone
instead of the high water mark so that the riparian habitat is conserved and beaver activity is not encouraged.

THIRTYSEVEN MILE CREEK

There is no literature, traditional knowledge or other evidence to suggest that Thirtyseven Mile Creek supported
spawning chinook salmon. Jcs were captured in reaches #1 and #2. No jes were captured in reach #3. The results of
the trapping program suggest that the beaver dams in reach #1 may pose an obstruction as fewer jcs reached the old
highway crossing. The logjam immediately downstream of the highway crossing appears to be a barrier to jcs
upstream migration. Reach #3 appears to be good rearing habitat based on the Site Assessment Rating. Beaver
activity further upstream in reach #3 may pose a barrier to jcs upstream migration. A corral near the mouth does not
prevent livestock from entering the stream. Below the old highway was a logjam comprised of debris that appeared to
be materials that were once used to construct a bridge. The present bridge is roughly constructed and may washout
during a spring freshet, Recommendations include:

¢ removal of the debris logjam downstream of the old highway crossing which appears to be a barrier to jcs
migration. The bridgehead reserve belongs to YTG. Construction of a bridge capable of withstanding high-water
events should be considered.

¢ an incentive program for trappers and First Nations to trap beavers in affected areas if this is agreement with
YTG beaver management guidelines.

¢ in conjunction with an incentive program, a minimum beaver catch quota could be set for the owner of the
trapline concession.

+ opening up of beaver dams following DFO/YTG beaver management guidelines.

4+ YTG Agrcuttural Branch re-evatuate their policy and consider of a set back from the edge of the riparian zone
instead of the high water mark so that the riparian habitat is conserved and beaver activity is not encouraged.

LITTLE RIVER

Though there is some literature and traditional knowledge that suggests the Little River supported spawning chinook
salmon, the information is inconclusive and the physical evidence would suggest otherwise. Jcs were captured
throughout the area surveyed and in significant numbers below the old highway crossing. Substrate appears to be a
limiting factor to jcs rearing habitat. Recommendations include:

¢ adding more cobble, boulder and large woody debris cover into the stream. There is an abundance of fire killed
coarse woody material available in the surrounding forest and sections of the stream are accessible by road.

Biue River Consulting
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¢ Construction of a bridge capable of withstanding high-water events should be considered. The bridgehead
reserve belongs to YTG.

¢ YTG Agricultural Branch re-evaluate their policy and consider of a set back from the edge of the riparian zone
instead of the high water mark so that the riparian habitat is conserved and beaver activity is not encouraged.

FLAT CRELK

From approximately 75 m upstream to a beaver dam located 400 m upstream, 18 carcasses were enumerated and 6
redds. Spawning was estimated to have taken place between the weir site (200 m upstream) and the beaver dam - an
overall distance of 200 m. Jcs were caught in reaches #1, #2 and #3. In reach #3 no jes were caught above the
waterfall/canyon. The resuits of the trapping program suggest that the waterfall\canyon in reach #3 is a barrier. Jcs
utilizing stilt waters behind beaver dams were only observed on Flat Creek. A fry release program confounds any
attempts at determining whether obstructions or barriers exist. Mining and agricultural activity take place within the
area. Recommendations include:

¢ tagging or clipping the adipose of all hatchery-raised fry so that wild stocks can be distinguished from haichery
stock. Alternatively, these fry could be released into the mainstem Takhini River without fins clipped.
+ close monitoring of mining activities adjacent to the stream to ensure compliance with existing regulations.

Beaver activity in reach #1 may be an obstruction to jcs migration. Area of spawning activity is limited and fully
utilized. The number of returning spawners may increase based on the increase in the mumber of fiy released. The
quality of spawning habitat is questionable. If emergence is successful then beaver dams should be removed to
accommodate a possible greater number of returning spawners, and beaver activity monitored. With respect to beaver
management, a number of options could be considered:

+ an incentive program for trappers and First Nations to trap beavers in affected areas if this is agreement with
YTG beaver management guidelines.

¢ in conjunction with an incentive program, a minimum beaver catch quota could be set for the owner of the
trapline concession in the Flat Creek valley.

¢ opening up of beaver dams following DFO/YTG beaver management guidelines.

¢ YTG Agricultural Branch re-evaluate their policy and consider of a set back from the edge of the riparian zone
instead of the high water mark so that the riparian habitat is conserved and beaver activity is not encouraged.

LUCKY LOVE (BB} CREEK

The results of the trapping program suggests that beaver activity approximately 500 m upstream from the mouth is a
barrier to jcs upstream migration into reach #2 where there appears to be favorable rearing habitat available, as
suggested by the Site Assessment Rating. Agricultural activity in the form of extensive land clearing, in some areas to
the edge of the siream valley, was observed in the area. T :

Beaver activity in Lucky Love Creek may have had a positive impact on the quality of habitat for jos. Within the areas
between impoundments numerous jcs and grayling were observed utilizing deep pools. Water was found flowing in
the stream below the beaver dams during the period of the winter survey. No restoration or enhancement activities
are recommended for Lucky Love Creek.
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Smalt Stream Investigations On Select Tributaries Of the Takhini River

1 INTRODUCTION

Blue River Consulting was contracted by the Yukon River Panel to conduct small stream investigations and
gather information on chinook salmon (Oncorhynchus ishawytscha) habitat that would aid fisheries resource
managers in developing a restoration/enhancement study plan for select tributaries of the Takhini River.

1.1 STUDY OBJECTIVES

The following study objectives were detailed in the origina! proposal submitted to the Yukon River Panel in
October 1996:

e To review the existing data base with information relevant to chinook salmon spawning and rearing habitats
int the smaller streams of the Takhini River.

e To conduct field investigations providing up-to-date descriptions of chinook salmon habitat quality,
quantity, upstream access by adults and juveniles, and to document human and other disturbances to these
streams.

e To report the findings to the Yukon River panel identifying restoration and/or enhancement possibilities as
well as recommendations with respect to human and other impacts.
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2 STUDY AREA

21 DESCRIPTION OF DRAINAGE BASIN

Studies were conducted on nine tributaries of the Takhini River north of Kusawa Lake. The Takhini River below Kusawa
Lake flows northeast for 115km to its confluence with the Yukon River approximately Skm north of the Whitehorse city
boundary. The Takhini River drains an area of 6990 km® with a mean annual discharge of 61.4m®s. Mean annual
precipitation for the area is 261.2 mm. August is the wettest month of the year with an average accumulation of 37.9 mm.
(Yukon Weather Center). Most of the river valley is below the 800m elevation contour interval. The flanking mountains,
from which the study tributaries originate, attain 2 maximum average height of approximately 2000 m.

The Takhini River meanders through a broad valley that was once the lakebed of glacial Lake Champagne. The river is
actively eroding the glaciolacustrine deposition resulting in steep clay banks which is characteristic along much of the
Takhini River’s length. Tributaries exhibit similar clay bank characteristics in reaches that traverse the valley floor.
Erosion pattemns of the Takhini River and its tributaries have created wide terraces in the valley that have attracted
agricultural development. Pockets of discontinuous permafrost occur through out the basin.

The entire basin lies within the boreal forest. However, vegetative cover may vary dramatically depending on elevation,
aspect, slope and soil characteristics. In general, ground cover expresses itself in alpine tundra communities above tree
line, fir/spruce/pine stands at mid elevations, aspen/pine/spruce forest in well drained low lands and black
spruce/sedge/grass/shrub communities in saturated valiey bottoms. Steep slopes at lower elevations with south or west
aspects usually support sage/grass cover. Balsam poplar, willow and alder are generally found in association with
watercourses. Beaver (Castor canadensis) activity plays a large and active role in shaping both vegetative and stream
characteristics within the Takhini River basin.

The Takhini River is a major chinook spawning river. The majority of spawning takes place between the outlet of Kusawa
Lake and Mendenhall River in late August and early September.

Much of the mainstem vatley has seen an increase in human related development such as residential, agricultural and
mining activities. Tributaries studied lie within the traditional lands claimed by the Kwanlin Dun, Ta’an Kwatch’an and
Champagne Aishihik First Nations. Tributaries included in the study were: Ibex River, Arkell Creek, Mendenhall River,
Little River, Thirtyseven Mile Creek, Stony Creek, Flat Creek, and unnamed tributaries identified as ‘AA’ and ‘BB’ by
Hunka & Shuler in their 1988 report. In this report streams ‘AA’ and ‘BB’ are referred to as Easy Love Creek and Lucky
Love Creek respectively. (Figure 1)

INAME 0 MAPR A

Ibex River 105D/13 883

Arkell Creek 105D/13 60° 48’ 135° 43 883 1141
Little River 105D/13 60%54° 135" 41° 880 1946
Flat Creek 105D/13 6052 135° 31° 880 1275
Stony Creek 105D/13 60° 47 135° 58° 380 3599
Thirtyseven Mile Creek 105D/13 60" 52° 135° 45° 880 2292
Mendenhall River 115A/16 60" 45’ 136° 02’ 880 3891
Easy Love (AA) Creek 105D/13 60° 48’ 135° 53° 880 3059
Lucky Love (BB) Creek  105D/11 60° 50’ 135° 20’ 880 1297
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3 STUDY METHODS

3.1 STREAM SURVEY

Data detailing stream characteristics was collected and recorded on DFO/MOE Stream Survey Forms (Appendix B).
Methodologies used to gather data were consistent with the techniques prescribed in the DFO/MOE Stream Survey
Field Guide 1989, The Streamkeepers Handbook (Taccogna & Munro eds. 1995), and the Strearn Inventory Manual
(MOE/DFO 1994 Draft). Stream habitat was assessed and recorded on a site per reach basis. Sites were chosen that
best approximated average reach characteristics. Parameter averages are based on the assumption that the reach
represents a stream segment of homogeneous habitat within definite boundaries. Site coordinates were determined
and mapped using map and compass. Error was minimized by having two persons duplicate estimations. Completed
stream survey forms in Appendix B.

32 WATER QUALITY

Water quality was measured insitu using a multiparameter probe (Horiba U-10 Water Quality Checker). Parameters
included: pH, dissolved oxygen (mg/l), temperature (°C), turbidity (NTU) and conductivity (mS/cm). Sample sites
were located up stream of any disturbance to water quality that may have occurred as a result of associated
data/sample collection. Quality control was further assured by recalibration of the multiparameter probe prior to
field surveys.

3.3 WATER QUANTITY

Discharge was calculated as the product of an average stream velocity and a cross sectional area of stream. Wetted
width was measured using a 30m surveyors tape. Depth was calculated by taking measurements at regular intervals
across the wetted width with a calibrated wading staff and averaging the results. Velocity was calculated using
floating object method with results averaged. Results and comparisons to historic flows are available in Appendix E.

34 MAPPING

Maps were obtained from various government offices and information from various studies was compiled onto field
maps to assist in field investigations. Observed human related activities within or adjacent to stream courses were
recorded, photographed and mapped. Potential obstructions to movements of adult and juvenile Chinook salmon
were also recorded, photographed and mapped.

3.5 ADULT SALMON SURVEY

DFO technical staff provided information on salmon run timing so that the survey period would best coincide with
adult salmon migrations, and sampling of benthic invertebrates. A late August survey was recommended. Streams
were surveyed on foot and by canoe with the number of spawners and/or redds counted.

3.6 JCS MINNOW TRAPPING

Juvenile chinook salmon (jcs) were trapped in a number of locations to determine extent of upstream migration and
if there was an existing obstruction and/or barrier to upstream access. Sampling was undertaken using baited Gee
type minnow traps. A walnut sized portion of unpreserved Yukon River salmon roe was placed in a perforated
sandwich bag. The trap was secured with a twist tie as per DFO protocol. Traps were set in a variety of stream
habitats and flagged with florescent tape bearing the appropriate collection permit number. Whenever possible, traps
were set for a twenty-four hour period. Captured jos were anesthetized with “Alka Seltzer” (1-2 tablets per 4 litres),
measured for fork length (to nearest mm), weighed using an Acculab Pocket Pro 150-B portable electronic scale

Bine River Comsnlting 3 STUDY METHODS
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(accuracy +1gm), examined for fin clips and released afier a revival period in a bucket of fresh water.

Jes habitat preference was assessed using the standard method of calculating the catch per unit effort {CPUE=
number of jcs/number of traps/number of days). CPUE included only captures in minnow traps at or near survey
sites where no obstructions or barriers were observed. A previous study (Hunka & Shuler, 1988) used >10 JCS per
trap/day as an indicator of habitat preference but no rationale was put forward.

It was initially proposed that seining be conducted along representative reaches to identify other species of fish
utilizing the streams. In discussions with DFO technical staff prior to the field investigations the utility of this
information was questioned and it was deemed a more efficient use of time and effort to focus on jcs minnow
trapping and obtain jes weights for comparison of condition factor which was not included in the project proposal.
DFO technical staff acknowledged that fish sampling could be limited to minnow trapping.

The Yukon River Pane! Joint Technical Review Committee suggested additional fish sampling and water quality
work once per month for June, July and August though no additional funds were made available. As a result this
component was not proceeded with,

Condition factor (K= weight in grams X 100/[length in centimeters] ¥ was used to assess the overall condition or
general health of jcs captured. A high condition factor is considered more desirable than a low condition factor
(Moodie, 1993). K values included only captures of jcs in minnow traps at or near survey sites where no
obstructions or barriers were observed.

A summary of trapping information is available in Appendix A.

3.7 BENTHIC SAMPLING

Benthic invertebrates were collected and enumerated foliowing the methods outlined in the Streamkeepers
Handbook (Taccogna & Munro eds. 1995) in order to assess water quality, as suggested by DFO technical staff.
Sampling was conducted using a Surber sampler (30x30c¢m, 363micron mesh net). Three samples in varied habitat
were collected per reach and combined to form a composite sample. Samples were preserved in a 70% solution of
isopropyl alcohol. Benthic samples were sorted, identified using a Zeiss dissecting microscope and standard
reference material, and enumerated. Error was minimized through duplication of analysis. Data was entered into
Streamkeepers Invertebrate Survey form. The site assessment rating is a score (1, poor- 4, good) based on the
average of combined scores with respect to the pollution tolerance index, EPT (Ephemeroptera, Plecoptera and
Trichoptera) index, EPT to total ratio, and the predominant taxon ratio. The resulting average score gives a general
rating of stream health at the site. Completed data forms are included in Appendix C.

3.3 WINTERSURVEY

Prior to the winter survey DFO technical staff were consulted regarding the measuring of winter stream flows, the
collection of water samples and timing. It was suggested that the survey be conducted in late February or early
March. The salt dilution technique was put forward as an alternate method of measuring winter flows and no
objection was raised by DFO technical staff. Winter surveys of water quantity were limited to known spawning
streams or streams areas with spawning potential: Flat Creck, Arkell Creek and Ibex River. Water samples were
collected for analysis of dissolved metals from streams that had not previously been sampled, as suggested by DFO
technical staff. These included Easy Love (AA) Creek, Lucky Love (BB) Creek, Arkell Creek, and Ibex River.
Water sampling has been conducted in the Ibex River though sampling has been limited to an area 24km upstream
and not within the spawning area. Water quality was measured insitu using a multiparameter probe (Horiba U-10
Water Quality Checker). Parameters included: pH, dissolved oxygen (mg/l), temperature (°C), and conductivity
(mS/cm). Quality control was assured by recalibration of the multiparameter probe prior to the survey.

The salt dilution method involves injecting a slug of sodium chloride (NaCl) into the stream and monitoring the
change in conductivity over time as the salt slug passes a point downstream. The formula for calculating discharge
is,

Biune Kiver Consulting 4 STUDY METHODS
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SMALL STREAM INVESTIGTIONS ON
SELECT TRIBUTARIES OF THE TAKHINI RIVER - WINTER SURVEY, VARIOUS LOCATIONS

Above Left: Water sample collection on Easy Love Creek, Reach #1.
Above Right: Water sample collection on Arkell Creek, Reach #1.
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Q = IOOOMQ;FE 25
tz(Lr ‘Lo)

where M is the mass of NaCl injected, I'g 25 is the gram-conductivity of NaCl (i.e. the conductivity in uSem™ of
1g of NaCl in 1m’ of solution at 25°C), ¢ is the sampling interval in seconds, ; is the recorded conductivity in
uScm™” , and L, is the natural conductivity of the stream. A sufficient quantity of NaCl is required to raise

background conductivity by 50%. Distance between sampling point averaged 200m to allow for mixing of salt
solution in the stream (Kite, 1994).

3.9 REVIEW OF EXISTING INFORMATION

FIRE

Forest cover in the Takhini valley was extensively modified by a large fire that burned 107,246 ha. in the summer of
1958. Fire 61, localty known as the Takhini Burn, affected eight of the nine tributaries addressed within the study
area (Figure 2). The fire was started at the Stony Creek highway maintenance camp and burned in varying intensity
as it spread east-northeast. The Mendenhall was spared by the Takhini Burn, however portions of its valley were
affected by another fire in the same year. Fire history and map was obtained from the Laberge District Resource
Management Officer, DIAND.

BEAVERS

Successional aspen growth resulting from the 1958 Takhini fire has provided an abundant preferred food source for
beavers over much of the study area.

Traditional knowledge sources from Yukon First Nations indicate that the beaver once played an important role as a
food source. This is no longer the case and the beaver is now rarely hunted for food in the Takhini basin.

Recent declines in demand for beaver pelts have dramatically reduced the harvest of beaver by trappers. Interviews
of trappers in the Takhini basin confirm this trend.

A wolf control program that effected the southern half of the study area was conducted in 1983-1985. Wolf
populations in the control area were reduced from 161 to 47 animals (Hayes et.al. 1991). “The gray wolf {Canis
Iupus) may be a significant predator of beavers wherever the two species occur” (Novak et.al. 1987). According to
Al Baer, YTG., Wildlife Technician, wolf packs tend to establish home ranges and den sites well away from road

corridors thus reducing wolf nredation on beavers in these areas {pers, comm.). Almaost all of the streams in the

-
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study area have road corridors which may have had an effect on wolf activity to one degree or another.

Both positive and negative effects have been attributed to beaver activity in fish bearing streams (DFO 1996). The
complete relationship between beavers and salmon has yet to be completely studied or understood however, it is
likely that chinook salmon are adapted to moderate beaver activity within their spawning and rearing habitats as they
have shared these habitats since or prior to the last glaciation.

According to Harvey Jessup, acting Small Game Biologist, YTG., unharvested beaver populations in areas with low
natural predation may crash due to disease. He suggested that setting minimum beaver quotas on trap lines might
avert this possibility (pers. comm.).

Bine River Consulitng 5 STUDY METHODS
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AGRICULTURE

J. Gibson & Associates of Whitehorse conducted a study of the Takhini River watershed in 1993 for the Yukon
Agricultural Association to,

“a) Assess the impact of agricultural use of fertilizers, herbicides/pesticides, fuel bandling and farm
practices on adjacent surface waters under ice-free conditions, b) determine the significance of the impact, if any, on
downstream surface water quality, and ¢) make recommendations for the mitigation of downstream impacts, if any,
and outline areas of future concern.

Of the individual streams sampled, those that are of specific interest to this report include Stony Creek, Thirtyseven
Mile Creek, Little River, Fiat Creek, and the Ibex River. In their report, J. Gibson & Associates followed the 1592
Canadian Water Quality Guidelines (CCREM). Water quality analysis results showed generally lower
concentrations for suspended solids; turbidity, color and total phosphate than those measured in mainstem sample
stations. Tributary stations showed higher levels of total alkalinity and total hardness. Levels of pH were also
slightly higher in the tributary channels than in the mainstem Takhini River, Metal parameters- lead, chromium,
copper and molybdenum were detected in tributary channel waters but not in mainstem Takhini River flows.
Concentrations of these parameters were low, in most cases, slightly above their detection limits. Concentration
ranges for metal parameters in the tributary channels are relatively consistent with those in the mainstem Takhini
River. The guidelines for aquatic life were exceeded for parameters aluminum at all stations and iron at mainstem
Takhini River stations T-1 (downstream of Mendenhall River), T-2 (downstream of Stony Creek), and T-6 (mouth
of Tekhini River). The report concluded that there is no impact on surface waters of the Takhini River within the
study area from agricultural land uses. Surface waters of the Takhini River exceeded the maximum acceptable
concentration for drinking water for parameters iron and total fecal coliforms. Fecal coliforms were present in all
mainstem river-sampling stations at decreasing concentrations, and in all tributaries sampled. It was noted that the
absence of land use adjacent to many of the tributaries meant that the presence of fecal coliforms could not be
attributed to development.

Aquatic life guidelines for parameters aluminum and iron were exceeded. It was stated that the highest
concentrations for aluminum occurred at mainstem Takhini River station downstream of Mendenhall River and
downstream of Thirtyseven Mile Creek. It was further noted that the highest input values are from Thirtyseven Mile
River and Little River, which have little or no land use development within their watersheds. Finally, the report
stated that analysis results for herbicides and pesticides at HP-1 (downstream of Litile R.) and HP-2 (upstream of
Flat Ck.) showed that the herbicide MCPA was not detected in either sample and the multiple scan for water
sampled at the mouth of the Takhini River showed non-detectable levels for all parameters analyzed. It appears that
the report followed CCREM Drinking Water guidelines (1992) and not guidelines set for Freshwater Aquatic Life
which are at a lower detection limit.

AGRICULTURAL POLICY

Once agricultural land applications receive approval an agreement for sale is drawn up with the applicant.
Depending on the type of agricultural activity proposed there may be a requirement to clear 2 portion of the land. If
the parce} of land is adjacent to a stream or other body of water a setback of 30 m from the highwater mark is
established though, in conversations with YTG Agricultural Branch staff the setback may vary to 15m depending on
the type of stream (David Beckman, Edward Lee, pers. comm.). Under some circumstances access to water is
necessary for livestock. Provision is made to contain livestock near waterbodies with important wildlife values
including fish, and these are assessed on a site-specific basis.

Bine Rioer Consulting 6 STUDY METHODS
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4 IBEX RIVER

4.1 LITERATURE REVIEW & CONSULTATIONS

Under the Yukon Placer Authorization (1993), the Ibex River is classified as a Type I- salmonid-spawning stream
from the mouth to approximately 20 km upstream (end of reach #3).

DFO Stream Files indicate that as early as 1960 the Ibex River was surveyed from the air, though no adult salmon
were observed general comment were made on substrate composition, water clarity and flow. On September 27,
1976 DFO personnel accompanied Beak Consultants of Calgary to inspect the river for the purposes of the proposed
natural gas pipeline crossing (Foothills Oil Ltd.). A 500 m section of river was surveyed at the crossing site and
physical characteristics were recorded. It was noted that the area surveyed lies within an old burn and that there was
a lot of logs and debris in the river (27 logs were counted in a 100 foot section). Beak Consultants conducted 3
seines with no fish caught. The tiver was later flown and it was observed that the lower 3 miles (from the mouth)
had “excellent looking spawning gravel.” Above this area the river was observed to be “generally a mud bottom”
with occasional gravel bars. Some beaver activity was observed 6 miles upstream from the mouth. In 1980 an aerial
survey by Environmental Management Associates enumerated 5 adult chinook salmon. The first salmon was
observed approximately 1.5 km upstream the mouth and the fifth salmon was observed in the Ibex River
approximately lkm. upstream it’s confluence with Arkell Creek. A subsequent aerial survey was conducted in
1981. On August 27, 10 adults were observed in reach #1 and one adult was observed in Arkell Creek.

Information included in the Fishery Information Summary System (FISS) deals primarily with activities surrounding
the Foothills Gas Pipeline proposal (noted above). FISS map showing identified points was not available. Other
species noted utilizing the Ibex River include arctic grayling (Thymalius arcticus), round whitefish (Prosopium
cylindraceum), and slimy sculpin (Cottus cognatus).

Renewable Resources, Y.T.G. maintains a brood stock of Kokanee Salmon from Kathieen Lake at a pothole lake,
which they refer to as Kokanee Lake. Scout Lake is stocked with chinook as well as rainbow trout. (Susan
Thompson, pers. comm.).

In the 1950’s flows from Jackson Lake, Louise Lake, Franklin Lake and Fish Lake were diverted for hydroelectric
purposes into McIntyre Creek, which flows through Whitehorse directly into the Yukon River. Subsequently, flow
into the Ibex River from Jackson Creek was altered. “Because of these diversions, McIntyre Creek currently carries
a higher and more stable discharge than would occur under natural conditions.” A feasibility study in 1981
sponsored Yukon Electric Company Limited (YECL) to increase the generating capacity on McIntyre Creek found
no evidence of chinook salmon spawning in the creek. In 1989 a small population of salmon was observed spawning
in MclIntyre Creek (Beniston and Lister, 1991). Historical information could not be obtained from Yukon Energy
Corp. regarding Jackson Creek discharge. Lake files at Renewable Resources, Y.T.G., Fisheries Branch also had no
information on discharge. The resulting impact from the alteration of Jackson Creek flow into the Ibex River is not
known.

Hunka and Shuler (1988) reported 2.4 JCS per trap/day. Beaver activity was first documented 10 km upstream. Very
few jcs were caught with 8 jcs capture 3 km below the first beaver dam and only 1 jcs captured 2 km above the dam.

Water Resources, Indian & Northern Affairs, maintains a stream gauge station near the site of the proposed Foothills
pipeline crossing. From 1993-96 Water Resources conducted a program to collect high quality, time series water
quality data as part of a baseline water quality-monitoring program. The Ibex R. was one of twelve streams studied.
Field measurements of air and water temperature, and stream discharge were made at the same time as water
samples were collected for analysis of total and extractable metals. Insitu measurements and sample collection
occurred weekly for the period of May to October in the years 1993-96. Data was also collected for the winter
period (October-May) 1994-95. Benthic invertebrates were sampled (Hess sampler) in August 1993 and February
1994. Samples of total and fecal coliform bacteria were collected in August 1993 and August 1996, Qverall results
were compared to the eleven other streams (Johnstone et. al. 1997). Water quality results are in Appendix D. Water
quantity results are in Appendix E.
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Small Stream Investigations On Select Tributaries Of the Takhini River

Indian and Northern Affairs, Water Resources Division (1995) has compiled a summary of historical flow data on
the Ibex River from their siream gange located approximately 23km upstream {Appendix E).

The Resource Management Officer for the Laberge District noted that commercial and residential fuel wood cutting
permits have been issued in the area but no timber harvesting permits.

Quartz Mining Claims were staked 31 km upstream from the mouth and expired in 1991.

Paul Bien has worked a trapline concession in the Ibex valley since 1970. In an interview he stated that there use to
be lots of salmon below the big lake (Kokanee Lake) where he would subsistence fish. He commented that there was
excellent gravel in the stream above Jackson Creek. He said that there use to be a lot more beaver in the Ibex valley
all the way up to Ibex Lake. He was surprised to see them above tree line. Periodically he would see First Nations
people harvesting beavers and collect the pelts as they passed through the valley. He mentioned that there use to be a
large beaver dam below Jackson Creek at the sand dunes, He hasn’t trapped in 10 years. (pers. comm.)

Linaya Workman, Renewable Resource Officer for the Champagne Aishihik First Nation (CAFN) spoke with band
members Patti and Stella Jim, long-time residents of the Takhini Valley, and Chuck Hume, former Parks Canada
Warden. Mr. Hume noted that there was a fish camp on the Ibex River in the area of reach #1, before the 1958 fire.
Ms. Workman explained that for such a ¢camp to exist, people fishing for subsistence would require a considerable
population of salmon from which to harvest. Also, First Nations would need a reliable resource and expect a timely
return of the salmon stock. Typically, 300 to 400 fish can be handled on drying racks though this may apply to fish
camps located in larger rivers such as the Yukon. No numbers were available for salmon observed at the Ibex River
fish camp. Of further note were the winter (spring) camps for beaver trapping. Ms. Workman pointed out that in the
past govemment sponsored programs such as the Fur Harvest Enhancement Program provided an incentive for
people to trap beavers. (pers. comm.)

First Nations have claimed lands throughout the valley.

Gibson & Assoc. (1993) collected a water sample approximately 1.5km upstream the mouth in July of 1993 for
analysis of total metals and reported Northern Affairs Program water sampling results for 1987 and 1988 (Appendix
D).

Three Agricultural Land Applications under review in Reach #1.
42 STREAM DESCRIPTION

Tributary descriptions are based on field investigations conducted between Aug.18/97 and Sept.17/97. Survey sites
were chosen that best represented average reach characteristics.

The headwaters of the Ibex River originate high in the Boundary Range (Coast Mountains). The Thex drains an area
of approximately 852 km® and flows 62 km from its headwaters to its mouth. The Ibex supporis a small spawning
run of chinook salmon that utilize the lower reaches of the river,

Upper reaches of the Ibex are characterized by moderately steep grades and swift flows over boulder/cobble/gravel
substrate within tight valley confinement. Middle reaches often meandered slowly through a narrow low gradient
valley. Extensive beaver activity was observed in reaches #2 and #3. Beaver dams created large, heavily silted
impoundments and often played an active role in diverting flow and creating new stream channels. Hydrology in
these reaches was further effected by numerous logjams that are likely the result of the 1958 Takhini bum. Clean
gravel/cobble substrates were observed immediately below breached dams and logjams. Reach #1 is characterized
by moderately swift unobstructed flows over clean gravel/cobble substrate. Some stream channel braiding was
evident. Two main roads, the Scout Lake Road and the Ibex River Road run through the valley., There is an
extensive maze of wood cutting trails throughout the valley.
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SMALL STREAM INVESTIGTIONS ON
SELECT TRIBUTARIES OF THE TAKHINI RIVER IBEX RIVER

Above: Reach #5 above Jackson Creek.

Above Right: Minnow trapping was conducted
on this section of Reach #5. No JCS were
captured as beaver activity in Reach #3 appeared
to be a barrier to upstream migration

Above: Setting minnow trap below beaver dam in Reach #3.

Blue River Consulting



SMALL STREAM INVESTIGTIONS ON
SELECT TRIBUTARIES OF THE TAKHINI RIVER IBEX RIVER

Top Right: Beaver dam in Reach #3.

Middle Right: Directed stream as a
result of the Above pictured dam.

Lower Right: Flooded timber
in beaver impoundment also in
Reach #3. Beaver activity was
extensive in this reach and
appeared to be a barrier to the
upstream migration of JCS.

Above: An example of the
substrate in an undammed
portion of Reach #3.
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SMALL STREAM INVESTIGTIONS ON
SELECT TRIBUTARIES OF THE TAKHINI RIVER : IBEX RIVER

Reach #1 near the mouth.

w“_- EN

Breached dam in Reach #3.

Stream survey site in Reach #3.

(Note potential spawning gravel). This pair of JCS were the farthest
upstream migrants captured in
trapping efforts.
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Small Stream Investigations On Select Tributaries Of the Takhini River

4.2.1 Reach #1.

This reach begins at the mouth of the Ibex and extends upstream approximately 6 km to the confluence of the Ibex
and Arkell creek. Arkell Creek contributes a significant amount of gravel cobble substrate into this reach. The valley
is moderately broad at the mouth but narrows at the upper end of this reach. The stream channel was occasionally
confined and flowed in an irregular pattern. Much of the vegetation was affected by the 1958 burn and is in an
pine/aspen successional stage. However, some pockets of mature spruce forest survived along portions of the stream
course. Fairly extensive tracts of grassy pastureland are found near the mouth of the Ibex. The stream has a low
gradient throughout the reach and flows clear at a velocity of 0.95 m/s over gravel/cobble substrate. Mid-channel bar
development was noted. The stream flows as 10% pool, 50% riffle and 40% run. Average channel width was 34.5
m; average wetted width was 30m with an average depth of 0.5 m. Bank height averaged 0.5 m throughout most of
the reach however banks approaching 2-3 m in height were noted near the mouth. The Ibex enters the Takhini with
some velocity through a shallow, sandy mouth. No cover was noted at the mouth that would constitute typical or
advantageous northern pike (Esox liucius) habitat.

Some beaver activity was noted in reach #1 but no dam building was observed. A trail extends up to the stream bank
on the north side of the valley about 2.5 km upstream of the mouth. Evidence was found indicating the area was
used for sport fishing.

4.2.2 Reach#2,

Reach #2 begins above the confluence of the Ibex and Arkell Creek and extends upstream approximately 6.6 km.
The valley is narrow and refatively flat throughout much of this reach. However, a few postglacial features such as
eskers and ground moraine were noted. Much of the vegetative cover in the valley bottom consists of large marshy
thickets of alder/willow. A.few pockets of mature spruce forest escaped the 1958 fire. Stands of balsam poplar were
commonly found growing in association with the stream course. Pine successional growth predominated on higher
ground. The 1958 burn affected much of the reach. Old fire kill was observed both adjacent to and in the stream
course. Logjams of a scale large enough to impound water or otherwise effect stream hydrology were documented at
four locations within the reach. The stream flows in an irregular meander with occasional confinement over a low
gradient. Velocities were equally low at an average of 0.5 m/s. The average channel width was 14.7 m. with an
average wetted width of 10.2 m. and an average depth of 0.76 m. The stream tended to flow as a series of deep pools
connected by runs with no riffling. Bank composition was mud/clay and averaged 0.9 m. in height. Stream substrate
was approximately 90% fines and 10% gravel. Approaching reach #1 cobble begins to appear in the substrate and is
imbedded with fines causing a degree of compaction.

Beaver activity was intense in this reach. Three dams were documented. However dam building was fairly modest in
relation to the number of beaver observed as natural stream depth and bank composition may have allowed beavers
an opportunity to den in the banks and not create impoundments. Numerous old beaver dams exist in reach #2 and
many of them are breached. In a one hour period 12 beavers were observed, though some of the observations may
have been recounts of a beaver which had swam downstream

Vehicle access to the stream bank is feasible by an old mining exploration road about mid reach. Little
evidence of recent human activity was observed at this landing.

4.2.3 Reach #3.

Extending 6 km up stream from the top of reach #2, reach #3 flows over a moderately low grade in a tortuous
meander channel pattern with occasional confinement through a narrow valley dominated by pine/aspen forest that
has grown since the 1958 fire. Most of this reach is characterized by recent beaver activity. Eleven major dams,
numerous smaller and older breached dams were encountered by canoe in this reach. Much of the stream channel
has been affected by impounded water. Sections of stream course immediately below beaver activity flowed clear at
0.67 m/s over a gravel/cobble/boulder substrate. Above the beaver dams substrate was imbedded with fines. The
stream flowed as 20% pool, 60% riffle and 20% run. Average channel width was 11.6 m. with an average wetted
width of 10 m. and a mean depth of 0.37 m. Banks showed a fair degree of undercutting but appeared stable.
Average bank height was 1.5 m. Arctic grayling were observed to be utilizing a variety of habitats within the beaver
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Small Stream Investigations On Select Tributaries Of the Takhini River

dam complex of reach #3,

Reach #3 contains evidence of old beaver activity as well as relatively recent constructions. It may be that overall
beaver activity is migrating upstream though may be limited to extent of upstream migration as the 1958 fire did not
penetrate into reach #5 leaving much of the old forest in tact.

4.2.4 Reach #4.

Reach #4 extends from the upper boundary of reach #3 for approximately 5 km to the confluence of the Tbex and
Jackson Creek. The valley broadens through this reach. Valley and lower slope vegetative cover is primarily
successional pine with pockets of mature white spruce forest in the riparian area toward the upper half of the reach.
In the lower half poplar/willow/alder dominated as streamside vegetation. It may be argued that reach #4 is made up
of two separate reaches. The lower section of reach #4 passes over an alluvial fan while upper boundary is below a
narrow valley pass. The upper part of reach #4 is of moderate gradient and flows at 1.1 m/s with 10% pool, 25%
riffle and 65% run. The stream is unconfined and flows in a sinuous channel pattern over a mixed substrate
composed primarily of boulder/cobble in the upper portion which grades to cobble and gravel in the lower portion

- and into reach #3. The lower portion of reach #4 that may be potential salmonid spawning habitat. Average channel
width was 15.5 m with an average wetted width of 10.4 m and a mean depth of 0.4 m. Bank height was 1.6 m.
Approximately 35% of the bank was under cut but stability was high.

Beaver activity was observed in tributaries flowing into the Ibex but not in the mainstem. An active trap line and a
wilderness tour operation were observed on lands adjacent to this reach. There is an extensive trail system in the
area and there was evidence of angling observed in this reach. Access to the streamside can be made at the stream
gauge station maintained by Water Resources, Northern Affairs Program.

4.2.5 Reach #5.

Reach #5 extends upstream from the confluence of the Ibex with Jackson Creek. The valley narrows at this point
and the stream flows in a sinuous channel pattern within a confined valley. Upper slope vegetation alternated
between pine and spruce. The valley floor was dominated by mature spruce with alder/willow growing immediately
adjacent to streamsides. The stream flowed clear and moderately swift at 1.6 m/s. over a 16 grade with 10% pool,
50% riffle and 40% run. Average channel width was 15.8 m, wetted width was 10 m and mean depth was 0.4 m.
Substrate was a mix of gravel/cobble/bouider. Some sand and bedrock was also observed. At some locations in the
reach, rock outcrops extended from the hillside into the stream channel creating deep pools and eddies. Huge
boulders had, in some instances, calved from the rock faces into the stream adding further cover. Bank height was

measured at 0.4 m. Undercutting was observed along approximately 45% of the bank, Erosion was observed where

the stream was cutting into the gravel/sand valley wall above Jackson Creek.

No sign of beaver activity was observed in reach #5.
Table 2 Summary of Ibex River Reach Physical Characteristics *
Reach % Gradient % Cover % Pool/Riffle/Run % Fines/Grave/Larges/Bedrock

Rl 3 10 10/50/40 10/40/40/10
R2 .5 20 30/00/70 90/10/00/00
R3 1 20 33/33/33/ 40/50/10/00
R3A 1 15 20/60/20 10/50/40/00
R4 1.5 30 10/25/65 10/30/60/00
RS i 25 10/50/40 05/40/50/05

*From DFQ/MOE Stream Survey Form - Appendix B.
43 RESULTS: FIELD INVESTIGATIONS

Results of field measurements at representative reach survey sites:
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Small Stream Investigations On Select Tributaries Of the Takhini River

4.3.1 Water Quality

Table 3 Summary of Ibex River Reach Water Quality

Reach Date Diss. O, Cond. W.Temp pH Turb.
Rl Sept. 3/97 it.2 .096 89 8.16 1
R1 Mar, 15/98 14.48 193 0.4 8.01
R2 Aug. 25/97 12.04 140 10.6 3.23 2
R3 Aug. 23/97 10.52 131 8.6 1.72 2
R3A Aug 23/97 11.02 119 92 8.10 1
R4 Aug. 19/97 11.28 114 9 8.11 i
R5 Aug. 19/97 10.74 115 9.5 3.19 1
mg/l m$/cm ’c N.T.U.

4.3.2 Water Quantity

Table 4 Summary of Ibex River Reach Water Quantity

Reach Date Mean Velocity Mean Width  Mean Depth K*#* Discharge
R1 Sept. 3/97 0.95 28.2 0.45 0.8 9.64
Rl Mar. 15/98 ) 0.59
R2 Aug. 25/97 0.5 10.2 0.76 0.75 291
R3 Aug, 23/97 0.83 9.5 0.75 0.75 4.44*
R3A Aug 23/97 0.67 10.0 0.37 0.8 1.98*
R4 Aug. 19/97 1.1 104 04 0.9 4,12¥
RS Aug. 19/97 1.6 10.0 04 0.9 5.76*
m/s m m 0.75-0.9 m/s’

* Period of precipitation prior to or during survey.
** K= Constant to account for bottom roughness (0.75-0.9, depending on if smooth or rough stream bottom),
MOE/DFO (1994).

Winter flow in March 1998 was measured approximately 300 m downstream the confluence of Ibex River and
Arkell Creek using the salt dilution technique. Numerous open water sections were observed and ice thickness was
estimated at an average of 1.5 m.

4.3.3 Adult Chinook Saimon

Adult Chinook were observed in reaches #1 and #2. Chinook-spawning distribution was assessed in two surveys,
one by canoce from August 22 to 26 beginning approximately 19 km. upstream and a second survey of reach #1 from
September 2 to 3, by foot. Total number of adult chinock observed was 4 with the furthest upstream observation
approximately 7 km. below a logjam. Another 300 m above the logjam appeared to be the possible diggings of a
redd. No carcasses were observed above this point. Extent of spawning activity appears to have occurred within the
7 km from the mouth of the stream.

Table 5. Number of Adult Chinook Observed

Location Upstream (km) Live Dead Total
RI () 1 1
R1(3) 2 2
R2 (7 1 1
Total 3 1 4
Bine Riner Consuliing 11 IBEX RIVER



Small Stream Investigations On Select Tributaries Of the Takhini River

A count of the number of observed redds was conducted simuitaneously with the adult chinook spawning survey

- Table 6. Number of Redds Observed

Location Upstream (km) Redds/Excavations
R1(2.75) 1
rR2(7) 2
Total 3

4.3.4 Juvenile Chinook Salmon

Jes trapping was conducted at a site representative of each reach where lengths and weights of jcs caught were
recorded to establish a jcs condition factor representative of that reach. (Table 7). Jcs were caught in reaches #1, #2
and #3, In reaches #4 and #5 no jes were caught. Reaches #1, #2 and #3 were extensively surveyed by canoe and
trapped from August 22 to 27, 1997. Summary in Appendix A.

Juvenile chinook salmon (jcs) were trapped in a number of locations to determine extent of upstream migration and
if existing barriers posed as significant obstnictions to upstream access.

Baited minnow traps were set in a variety of habitats extending 26.5 km. up the Ibex R. valley. Table 7 summarizes
the numbers caught and catch per unit effort (CPUE = jes/trap/day):

Table 7, JCS Catch Summary.

IBEX 81 s2 53 S3A 54 S5
# Traps 2 2 2 2 4 4
# Days 2 4 2 2 4 4
#JCS 14 22 124 0 0 0
Mean CPUE 3.5 2.75 31 0 0 0

Site preference based on catch per unit effort (CPUE) suggests that reach #3 is preferred though this may be
misleading as the highest catches (traps 8 and 9 - 124 total) occurred slightly downstream the commencement of
intense beaver activity suggesting a bottleneck within the stream. Intense trapping activity in reach #3 to establish
the extent of upstream migration may have skewed the results.

4.3.5 Observed Land Uses

Observed land uses in the Ibex River valley include commercial and residential fuel wood cutting, trapping, hunting,
fishing and a variety of outdoor recreational activities. Pothole lakes in the valley have been stocked with sport fish
and brood stocks. The Yukon Government has recently made road improvements to a gravel pit approximately 1 km
north of reach #1. Signs of extensive livestock grazing were evident in the lower 2km of the valley, however no
evidence of livestock interfering with natural stream processes was observed. In reach #5 above the survey site,
debris was observed in the stream which appeared to be the remains of an old bridge that had washed out some years
ago.

“Bine Kiver Consulting 12 IBEX RIVER
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Small Stream Investigations On Select Tributaries Of the Takhini River

4.4 DISCUSSION
4.4.1 Water Quality

A water sample was taken from the Ibex River on March 15/98 300 m downstream from Arkeli Creek for analysis
of dissolved metals. Analysis of water quality data gathered on the Ibex River show the following parameters
equaling or exceeding limits set for CCME freshwater aquatic life (FAL). Values in mg/l unless stated otherwise,

o [‘ B E—' o roe ] [- '-] - ] l...__.] [

from Appendix D:

Aluminum (FAL-0.005-0.1) 1987 0.09 (total)
1994 3.20 (total)*
1996 6.71 (total)*
Arsenic (FAL-0.05) 1993 0.09 (total)
1994 0.06 (total)
1995 0.06 (total)
1996 0.06 (total)
Cadmium (FAL-0.0002-0.0018) 1993 0.006 (total)
1004 0.006 (total)
1995 0.006 (total)
1996 0.028 (total)
Chromium (FAL-0.002-0.02) 1994 0.039 (total)
1995 0.029 (total)
1996 0.021 (total)
Iron (FAL-0.3) 1993 0.791(total)
1994 5.80 (total)*
1995 1.80 (total)
1996 9.81 (total)*
Lead (FAL-0.001-0.007) 1993 0.07 (total)
1994 0.06 (total)
1995 0.07 (total)
1996 0.06 (total)
Selenium (FAL-0.001) 1993 0.07 (total)
1994 0.06 (total)
1995 0.06 (total)
1996 0.08 (total)
Silver (FAL-0.0001) 1993-6 0.0] (total)
Zinc (FAL-0.03) 1993-4 0.033 (total)
(*Values may be incorrect)
Blne River Consulting I3 IBEX RIVER




Small Stream Investigations On Select Tributaries Of the Takhini River

4.4.2 Adult Chinook Saimon

The series of logjams in reach #2 may pose an obstruction to upstream adult migration particularly during summer
low flow periods. Beaver dams in reach #3 may be a barrier to adult migration.

Levy and Slaney (1993) provide a detailed review of the habitat capacity for salmon spawning. DFO Habitat
Management Unit B.C., have adopted a flow velocity value of 1 m\sec as a guideline for defining maximum flow
suitable for upstream salmon migration. Levy and Slaney (1993) provide a summary of temperature, depth, velocity,
and substrate size ranges suitable for salmon spawning,. Criteria are compared to survey results:

Table 8. Comparisons Of Select Spawning Criteria
Levy & Slaney (1993)  Temp. (°C)  Minimum Depth Velocity % Substrate  0-20% Fines

5.6-13.9 0.24m 0.3-0.91 m/s 13-102 mm* 2-6.4mm**
Thex R1 8.9 45 95 40 30
Ibex R2 10.6 .76 .50 05 95
Tbex R3 8.6 5 .83 35 65
Ibex R3A 9.2 37 .67 70 30
Ibex R4 9 40 1.1 50 10
Tbex RS 9.5 .40 1.6 40 15

*Percent of bed material from DFO/MOE Stream Cards ranging from small gravels to small cobble (16-128 mm). Suitability
of gravel substrate is a function of fish size- large chinook spawners generally utilize much coarser gravel than pink salmon,
for example. Levy & Slaney (1993)

*+*Percent of fines from DFO/MOE Stream Cards ranging from fines to small gravel (<2-16 mm). Salmon slevins generally
experience difficulties with emergence when percentage of fines exceeds 20% of substrate volume, Levy & Slaney (1993).

Reach #1, which supports spawning salmon has temperature, depth, velocity, and substrate characteristics that are
within the range described by Levy & Slaney. Substrate in reach #2 may be a limiting factor as only 5% falls within
the described criteria range. The upper portion of reach #3 (3A) and lower portion of reach #4 may be suitable
spawning habitat based on the comparison of temperature, depth, velocity and substrate. Velocity in reach #5 may
be too swift for suitable spawning habitat. (Note: the percentages reported are not absolutes but subjective averages
and are based on the assumption that reach characteristics are sections of homogeneous habitat with clearly defined
boundaries which is not always the case.)

Based on First Nations information and compared to survey results in 1980-81, and 1997 it appears that fewer adult
chinook salmon are utilizing the Tbex River than have in the past. The small number of returning spawners observed
over recent years suggests that the Ibex chinook salmon stock may be vulnerable to human and natural disturbances.
A combination of factors may have contributed to the decline of the Tbex stock. First Nations are not utilizing beaver
resources on their traditional lands as was practiced in the past. Beaver pelt prices have dropped to the point where it
is uneconomical to engage in trapping and no government-sponsored program exists to encourage harvesting of
beavers. The forest fire of 1958 burned much of the old spruce forest that once dominated the area and succession
deciduous growth has produced favorable beaver habitat in riparian areas. Fire killed trees have entered the stream
system and created logjams. A wolf control program in the 1980°s may have further reduced the number of
predators on beavers. Human activity in the valley may have further disturbed the number of wild predators out of
the valley. Finally, loss of flow from Jackson Creek may have had an effect on stream hydrology and a positive
effect on beaver habitat though to what degree remains uncertain.

4.4.3 .Juvenile Chinook Salmon

The high number of jcs caught in traps T8 and T9 below the intense beaver activity in reach #3 suggests that these
beaver dams are an obstruction. One kilometer beyond this point at traps T10 and T11, 14 jcs were caught and
further upstream above another series of dams only 2 jcs were caught. In reaches #4 and #5 no jcs were caught. The
area of intense beaver activity in reach #3 appears to be a barrier to jcs upstream migration. Historical information
noted beaver activity 6 miles (10km) upstream. Beaver activity has since been recorded extending 18km upstream. It
may be that overall beaver activity is migrating upstream.

By comparing CPUE, Condition Factor (K) of jcs and the Site Assessment Rating (SAR) based on benthic
inveriebrate sampling, an indication of habitat favorability/suitability may be proposed as a rationale for
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Small Stream Investigations On Select Tributaries Of the Takhini River

restoration/enhancement activities.

Table 9. Comparison of K/CPUE/SAR.
IBEX R1 R2 R3 R3A R4 RS
Mean K* 1 1.08 1.06
Mean CPUE 3.5 275 31

SAR** 35 325 3.5 375 375 3.5
*K- JCS Condition Factor
** SAR-Site Assessment Rating (Appendix C) from Stream Invertebrate Survey, Streamkeepers
Handbook. Score of 1 (poor) to 4 (good) gives a general rating of stream health at the site.

The SAR values for reaches #3A, #4 and #5 are the same as or better than the values recorded for the lower reaches
and suggests that there is favorable rearing habitat available above the beaver activity. The results of the trapping
program suggest that extensive beaver activity (approx. 18km upstream from the mouth) in reach #3 has excluded
jes from utilizing habitat upstream, where there appears to be extensive favorable rearing habitat available.

45 RECOMMENDATIONS

Chinook salmon may be threatened in the Ibex River.

In order to preserve the existing salmon stock fishery managers may want to consider limiting the commercial
harvest of adult chinook salmon in order to allow a greater return of spawners.

Once the number of returning spawners has increased fisheries managers may want to consider artificial incubation
of brood stock in a hatchery such as the one established at McIntyre Creek and release fry back into the Tbex River.
Based on the partial success of the fry release program conducted on Flat Creek from the McIntyre Creek incubation
box, there is a strong possibility that similar success may be achieved on the Ibex River. There is also the possibility
of establishing incubation boxes for such a program, The site is accessible year round and the Ibex is noted for its
source of groundwater. It may be preferable to simply conduct fry releasing programs than establish incubation
boxes as distance to the site would require a significant expenditure of funds for establishing power to the site and
would encourage development in the valley.

Logjams in reach #2 could be removed to allow upstream migration of adult chinook.
Unprecedented post colonial developments in the Takhini basin may predispose beavers to population swings
outside historical norms. In the face of incomplete data it is likely prudent to tailor management to maintaining

moderate beaver populations as opposed to eradication or allowing populations to increase unchecked.

Intense beaver activity in reach #3 may be a barrier to adult and juvenile chinook salmon. With respect to beaver
management, a number of options could be considered:

¢ may want to consider an incentive program for trappers and First Nations to trap beavers in affected areas if this
is agreement with YTG beaver management guidelines,

4 in conjunction with an incentive program, a minimum beaver catch quota could be set for owners of trapline
concessions in the Thex valley.

4+ opening up of beaver dams following DFO/YTG beaver management guidelines.

Bine Rioer Consulting 15 IBEX RIVER
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Small Stream Investigations On Select Tributaries Of the Takhini River

5 ARKELL CREEK

5.1 LITERATURE REVIEW & CONSULTATIONS

Under the Yukon Placer Authorization (1993), Arkell Creek is classified as a Type I- salmonid spawning stream
from the mouth to approximately 5-km upstream.

What fittle information exists in DFO Stream Files relates to fishery investigations with respect to the Foothills
Pipeline project. In 1981 an aerial survey by Environmental Management Associates enumerated 1 adult Chinook
salmon approximately 3 km. upstream.

Information included in the FISS deals primarily with activities surrounding the Foothills Gas Pipeline proposal
{noted above). FISS map showing identified points was not available. Jcs were captures at a number of locations.
Other species noted utilizing the Arkell Creek include arctic grayling (Zhymallus arcticus), round whitefish
(Prosopmm cylmdraceum) burbot (Lota lota), and slimy sculpin (Cotms cognatus). Reference to good chinook
spawning habitat in the vicinity of the proposed pipeline was made in the Foothills Pipe Line Draft Fisheries
Protection Plan (1981). In the same report reference was made to good rearing and summer potential for grayling
and burbot.

Hunka and Shuler (1988) reported 3 jos captured approximately 3 km upstream and 2 jes captured approx. 6 km
upstream with a CPUE of 2.4 jcs per trap/day. A CPUE of >10 jcs was used as an indication of preferred habitat.

No mining claims were recorded at the office of the Whitehorse District Mine Recorder.
First Nations have claimed land in the immediate area extending into reach #2.

Geological Survey of Canada collected stream sediment samples for metal analysis at locations 1182 and 1183 in
1985 (Appendix D).

52 STREAM DESCRIPTION

The headwaters of Arkell Creek are [ocated in the Boundary Range (Coast Mountains). Arkell drains an area of
approximately 268 km’ and flows a distance of 28 km. Arkell Creek has historically supported spawning Chinook
salmon.

Waterfalls and deep narrow rock canyons were encountered in reach #4. The 1958 fire effected only reach #1.
Vegetation encountered above reach #1 was primarily mature stands of spruce and pine. No sign of beaver activity
was observed on Arkell Creek. A trappers trail runs up the length of the valley and crosses the stream in several
places. Use appears to be limited to occasional horse traffic. Very little sign of human activity was observed in the
Arkell valley.

5.21 Reach #1.

Reach #1 extends approximately 3.2 km upstream from the mouth. This reach flows over an alluvial fan with
numerous unstable braided channels. Vegetative cover along the stream banks was primarily
alder/wnllowfpoplar/spruce The surrounding forest in the vailey bottom was aspen/pine re-growth interspersed with
bands of alder growing in old channel scars. The stream flows clear at 0.8 m/s over a cobble/gravel/sand substrate.
Channel characteristics average 40% pool, 50% riffle and 10% run. Average channel width was 45 m, with an
average wetted width of 8.5 m and mean depth of 0.4 m. Banks were unstable and averaged 0.5 m in height. There
may be a significant amount of subsurface flow through this reach.

Bine River Consulting 16 ARKELL CREEK
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5.2.2 Reach #2,

Reach #2 extends approximately 3.7 km upstream from reach #1 through a narrow valley. The stream channel is
entrenched to some extent though the existence of recently abandoned side channels suggests the stream is
somewhat confined. A mature spruce forest dominates on the valley bottom and alder/willow immediately adjacent
to the stream course. The stream flows clear at 2.2 m/s with 30% pool and 70% riffle in a stepped series of small
boulder cascades. Bed load material could be heard as it was transported downstream. Average channel width was
10.5 m, wetted width was 6.5 m and a mean depth of 0.25 m. Substrate was dominated by large cobble and boulders
with the remainder composed of a mix of small cobble and gravel. Bank height was .5 m.

5.2.3 Reach #3.

Reach #3 extends a further 2-km upstream from the terminus of reach #2. The valley broadens and the grade
increases through this reach, with the stream flowing unconfined in braided unstable channels. Vegetative cover
consisted of pine on high ground, mature spruce forest in the valley bottom and alder/willow at streamside. Wetted
width was, on average, 6 m with a mean depth of 0.4 m. Channel width was 110 m, much of it boulder strewn and
un-vegetated. The stream flowed as 40% pool and 60% riffle over a 50% boulder/cobble, 30% gravel and 20% fines
substrate. Average bank height was .5 m. Banks were composed largely of boulders. There may be a significant
amount of subsurface flow through this reach.

5.2.4 Reach #4.

Reach #4 begins approximately 9.5 km upstream of the mouth where the grade rises sharply and the stream channel
becomes entrenched. The lower portion of reach #4 is a 1.5 km series of bedrock waterfall/cascades up to 3 m in
height. Above this section of reach #4 the stream emerges from a deep rock canyon. Vegetative cover was mature
pine on the benches above the stream and alder/willow at the water’s edge. JCS were observed in the lower 100 m of
the reach, however no JCS were captured or observed above the initial waterfall/cascade.

Table 10. Summary of Arkell Creek Reach Physical Characteristics *
Reach % Gradient % Cover % Pool/Riffle/Run % Fines/Grave/Larges/Bedrock

Rl .5 10 40/50/10 20/40/40/00
R2 1 30 30/70/00 10/20/70/00
R3 2 30 40/60/00/ 20/30/50/00

*From DFO/MOE Stream Survey Form - Appendix B.

53 RESULTS: FIELD INVESTIGATIONS
Results of field measurements at representative reach survey sites:
5.3.1 Water Quality

Table 11. Summary of Arkell Creek Reach Water Quality

Reach __Date Diss. O, Cond. W.Temp pH Turb.
R1 Aug. 29/97 10.95 031 10.5 7.95 0
R1 Mar. 15/98 14.55 .068 0.1 7.51
R2 Aug. 29/97 11.21 029 10.5 7.53 0
R3 Aug. 29/97 11.34 027 9.3 7.65 0
g/l mS/erm oc N.T.U.
Biue Kiver Consulting 17 ARKEILL CREEK
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SMALL STREAM INVESTIGTIONS ON
SELECT TRIBUTARIES OF THE TAKHINI RIVER ARKELL CREEK

Above: Small bedrock cascade in lower section of Reach #3. JCS were observed above this point.
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Small Stream Investigations On Select Tributaries Of the Takhini River

5.3.2 Water Quantity

Table 12. Summary of Arkell Creek Reach Water Quantity

Reach Date  Mean Velocity Mean Width MeanDepth ~ K*  Discharge
Rl Aug. 29/97 0.8 8.5 0.40 0.8 2.18
R1 Mar. 15/98 0.33
R2 Aug. 29/97 22 6.5 0.25 0.9 . 3.22
R3 Aug. 29/97 1.53 6 0.40 0.9 3.30
mfs m m 0.75-0.9 m/s>
* K= Constant to account for bottom roughness (0.75-0.9, depending on if smooth or rough stream bottom),
MOE/DFO (1994),

Winter flow in March 1998 was measured at S1 using the salt dilution technique. Ice thickness was 1.2m with a
20cm air pocket. Water depth was 20cm.

5.3.3 Adulit Chinook Salmon

On August 26 and 27 the mouth of Arkell Creek was surveyed on foot for evidence of adult Chinook salmon and
none were observed. A second foot survey from August 28 to 29 extending 10 km upstream found little evidence of
spawning activity with the exception of a possible redd located approximately 2.25 km upstream.

Table 13, Number of Adult Chinook Observed

Location Upstream (km) Live Dead Total

R1 0 0

R2 0 0

R3 0 0

Total 0
Table 14. Number of Redds Qbserved

Location Upsiream (km) Redds

R1 (2.25) 1

Total 1

5.3.4 Juvenile Chinook Salmon

Jes were captured in reaches #1, #2 and #3. In reach #4 no jcs were caught though 10 jcs were observed immediately

below the cascade/waterfall. All reaches were extensively surveyed by foot and trapped from August 26 to 29,
Summary in Appendix A.

Table 15. JCS Catch Summary.

- R1 R2 R3
# Traps 3 2 2

# Days 3 2 2
#JCS 17 60 15
Mean CPUE 1.89 15 3.75

Site preference based on catch per unit effort (CPUE) suggests that reach #2 is preferred.

53.5 Observed Land Uses

Land use in the Arkell Creek valley is limited to occasional non-motorized traffic along the trail that parallels the
stream. Land claimed by First Nations extends into reach 2.

Biue Riser Consuleing 18 ARKELL CREEK
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5.4 DISCUSSION
5.4.1 Water Quality

A water sample was taken from Arkell Creek at 81 on March 15/98 for analysis of dissolved metals. Analysis of
water quality data gathered on Arkell Creek show no parameters exceeding CCME gmdelmes for freshwater aquatic
life (Appendix D).

5.4.2 Adult Chinook Saimon

A summary of temperature, depth, velocity and substrate size range suitable for salmon spawning is provided by
Levy and Slaney (1993) and values are compared to survey resuits in Table 16. Reach #1, which supports spawning
salmon has temperature, depth, velocity, and substrate characteristics that are within the range described by Levy &
Slaney. Velocities in reaches #2 and #3 appears to be too swift for migration or suitable spawning habitat and none
was observed.

Table 16.
Levy & Slaney (1993) Temp. 'C) Minimum Depth  Velocity 0.3-0.91 % Substrate 0-20% Fines
5.6-13.9 024 m m/s 13-102 mm* 2-6.4mm**
Arkell R1 10.5 4 8 40 20
Arkell R2 10.5 25 2.2 35 10
Arkell R3 9.8 4 1.5 40 20

*Percent of bed material from DFO/MOE Stream Cards ranging from small gravels to small cobble (16-128 mm). Suitability of
gravel substrate is a fimetion of fish size- large chinook spawners generally utilize much coarser gravel than pink salmon, for
example. Levy & Slaney (1993)

**#Percent of fines from DFO/MOE Stream Cards ranging from fines to small gravel (<2-16 mm). Salmon alevins generally
experience difficulties with emergence when percentage of fines exceeds 20% of substrate volume, Levy & Slaney (1993).

The number of adult spawners observed during the Foothills pipeline surveys appears to be low and compared to
results in this survey evidence suggests that Arkell Creek may be under utilized by adult chinook salmon.
Historically, First Nations carried on subsistence fishing on the Ibex River. Returning salmon probably utilized
Arkell Creek to some degree. No barriers or obstructions to migration were observed. Summer water quality for
parameters measured do not appear to be an issue. Bank instability may be a factor but given the valley’s pristine
condition it may be that this has persisted over a long period of time with limited impact.

5.4.3 Juvenile Chinook salmon

The results of the trapping program suggest that the cascade‘\waterfall in reach #4 is a barrier. No other obstructions
or barriers were observed along the stream,

— Table 17.
Rl R2 R3
Mean K* 1.09 1.07 1.15
Mean CPUE 1.89 15 3.75
SAR** 3.75 3.25 3.75

*K- JCS Condition Factor
** SAR-Site Assessment Rating (Appendix C) from Stream Invertebrate Survey, Streamkeepers
Handbook. Score of 1 (poor) to 4 (good) gives a general rating of stream health at the site.

The overall condition of jcs in Arkell Creek appears favorable and the SAR values for the reaches are above the
acceptable range. In reach #2, where the SAR value is slightly lower, the CPUE is quite high suggesting jcs site
preference. As was mentioned previously, CPUE based on minnow trap catches may underestimate the actual
number or density of jcs present as quite often more jes were observed than were actually caught.

Bine River Consutitng 19 ARKELL CREEK
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Small Stream Investigations On Select Tributaries Of the Takhini River

55 RECOMMENDATIONS

Chinook salmon may be threatened in Arkell Creek. As Arkell Creek is a tributary to the Ibex River management
considerations for stock enhancement in the Ibex River could also apply to Arkell Creek with the exception of
beaver management. This may include:

Limiting the commercial harvest of adult chinook salmon in order to allow a greater return of spawners. Once the
number of returning spawners has increased fisheries managers may want to consider artificial incubation of brood
stock in a hatchery such as the one established at McIntyre Creek and release fry back into Arkell Creek. Based on
the partial success of the fry release program conducted on Flat Creek from the McIntyre Creek incubation box,
there is a strong possibility that similar success may be achieved on Arkell Creek. Establishing an incubation box
would appear unlikely, as there is no suitable access to the area.

“Bine River Consnlting 20 ARKELL CREEK
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Small Stream Investigations On Select Tributaries Of the Takhini River

6 EASY LOVE (AA) CREEK

6.1 LITERATURE REVIEW & CONSULTATIONS

Under the Yukon Placer Authorization (1993), Easy Love Creek is classified as a Type II- satmonid rearing stream
from the mouth to approximately 3.5 km upstream,

No primary information was obtained from DFO Stream Files.

FISS Information includes fish sampling activities surrounding the Foothills Gas Pipeline proposal (noted above)
and jcs trapping results from Hunka and Shuler (1988). FISS map showing identified points was not available. In
1981, 13 jos were observed in the stream. Hunka and Shuler (1988) reported 6 jcs captured approximately 1 km
upstream and 9 jcs captured approximately 3 km upstream with a maximum CPUE of 2.25 jes per trap/day. Other
species noted utilizing the Easy Love Creek include arctic grayling, burbot, and slimy sculpin. A survey in 1981
identified 10 grayling spawning areas and captured 130 grayling.

Portions of the valley were burned in the 1958 forest fire.
No mining claims were recorded at the office of the Whitehorse District Mine Recorder.
First Nations have claimed land in the immediate area extending approximately 6 km upstream.

Geological Survey of Canada collected stream sediment samples for metal analysis at locations 1246 and 1247 in
1985 approximately 12 km upstream.

Two agricultural applications that cover both sides of the stream to an extent of approx. 3.5-km upstream are under
review. One of the parcels is a grazing application.

Dianna Mueller and her husband Gunther have a trapline concession that runs along Easy Love Creek. Previously
she worked with her father who was the former owner of the concession. Over a 15 year period that she has been on
the trapline Mrs. Mueller observed that beaver activity in the area was moderate though she has only frequented the
trapline in winter. Her husband primarily traps lynx and usually traps one beaver per season for castor bait. She
mentioned that trapping beavers for their pelts is not economically viable as their pelts have a market value of
approximately $20 dollars. {pers. comm.)

6.2 STREAM DESCRIPTION

Easy Love Creek has its head waters in the north slope foot hills of the Boundary Ranges (Coast Mountains) at an
elevation of approximately 1300 m and flows 15 km to its mouth draining an area of 63 km’.

6.2.1 Reach #1.

Reach #1 begins at the mouth and extends at least 10 km upstream, The stream flows over a moderately low grade in
an irregular channel pattern with occasional confinement within its valley. Both banks were steep with some
undercutting. Extent of the 1958 burn appears to be approximately 5 km upstream. The east side of the valley has
steep, sparsely vegetated clay slopes. The valley bottom is relatively broad in relation to the stream. Successional
growth, after the 1958 burn, of aspen and pine dominated on the benches above the valley. In the riparian area black
spruce, alder and willow were common. Some sections of the riparian zone appeared to have been spared fire
damage, as stands of mature white and black spruce were common. Also common were extensive marshy areas
mostly a result of past and present beaver activity. Beaver activity was evident throughout the reach but was
especially intense in the lower section near the mouth where large dams had recently altered the stream channel.
Water from behind the impoundments was spilling into the surrounding forest and lowland marsh. Directly below
the impoundments water depth was extremely low, as the old channel appeared to be drying out with aquatic
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vegetation visible above the surface of the water. The mouth of the stream is moderately deep, wide and choked with
aquatic vegetation which would provide advantageous cover for northern pike. Where unaltered by beaver, the
stream flowed as 35% pool, 20% riffle and 45% run at 0.19 m/s. Average channel width was 3.7 m with a-wetted
width of 2.75 m. The substrate was sand and gravels with a few small cobbles. Average bank height was 0.5 m.
Turbidity was low. Water temperatures were unusually low at 3.1°C. This was the lowest temperature recorded in
the study. The low water temperature and the fact that Easy Love Creek is not a lake fed system suggests strong
ground water inputs. A high water mark (0.5m) was visible on the valley wall at the mouth, perhaps a result of the
spring freshet. A trappers trail runs along the bench above the east side of the stream. Otherwise there is little sign of
human activity.

Table 18, Summary of Easy Love Creek Reach Physical Characteristics *
Reach % Gradient % Cover % Pool/Riffle/Run % Fines/Grave/Larges/Bedrock
Rl .5 30 35/20/45 50/45/05/00
*From DFQO/MOE Stream Survey Form - Appendix B.

6.3 RESULTS: FIELD INVESTIGATIONS
Results of field measurements at representative reach survey sites:

6.3.1 Water Quality

Table 19, Summary of Easy Love Creek Reach Water Qualiiy

Reach Date Diss. O, Cond. W. Temp pH Turb.
Rl Sept. 17/97 13.05 170 31 7.65 3.5
Rl Mar. 16/98 15.02 174 0.4 7.79

mg/l ___mS/em c N.T.U.

6.3.2 Water Quantity

Table 20, Summary of Easy Love Creek Reach Water Quantity

Reach Date Mean Velocity Mean Width  Mean Depth K* Discharge
Rl Sept. 17/97 0.19 2.75 0.25 0.75 0.1
m/s m m 0.75-0.9 m/s’
* K= Constant to account for bottom roughness (0.75-0.9, depending on if smooth or rough stream bottom),
MOE/DFO 1954,

During the winter survey in March 1998 ice cover near the mouth was frozen to the stream bottom,

6.3.3 Adult Chinook Salmon

No evidence of adult salmon or spawning activity was observed.

6.3.4 Juvenile Chinook Salmon

Easy Love Creek was extensively surveyed by foot and trapped from September 16 to 17. No jcs were caught in
reach #1 below the beaver dams or above. Only those traps below potential obstructions/barriers were used to

calculate CPUE. Summary in Appendix A.

Table 21, JCS Catch Summary.

EASYLOVE o B
# Traps 2
# Days 2
#JCS 0
Mean CPUE 0
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SMALL STREAM INVESTIGTIONS ON

SELECT TRIBUTARIES OF THE TAKHINI RIVER

Above: Beaver dam near mouth of creek.
This dam may be a barrier to upstream
migration of JCS.

Below: Stream channel approximately
4-kms upstream of the creek mouth.

Above: Setting a minnow trap below
the beaver dam near the mouth.

Below: Minnow trap set and substrate

approximately 4-km upstream of the creek
mouth.
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6.3.5 Observed Land Uses

Land use in the Easy Love Creek valley is presently limited to traffic along the trail that parallels the stream for
purposes of trapping.

6.4 DISCUSSION
6.4.1 Water Quality

A water sample was taken from the Easy Love Creek at S1 on March 16/98 for analysis of dissolved metals.
Analysis of data gathered on Easy Love Creek show the following parameters equaling or exceeding limits set for
CCREM freshwater aquatic life (FAL). Values in mg/l unless stated otherwise, from Appendix D:

Aluminum (FAL-0.005-0.01) March 1998 0.097 (dissolved)
Iron (FAL-0.3) March 1998 0.26 (dissolved)

6.4.2 Adult Chinook Salmon

There is no literature, traditional knowledge or other evidence to suggest that Easy Love supported spawning
Chinook salmon nor is it likely given the size, volume and general characteristics of the stream.

6.4.3 Juvenile Chinook Salmon

Site preference based on catch per unit effort (CPUE) suggests that the area of stream up to the beaver dams may not
be favorable for jcs. This may be due in part to habitat typical of northern pike at the mouth of the stream.

The results of the trapping program suggest that the beaver dams are a barrier to jcs migration, Jcs have been
previously reported utilizing this stream. In 1988 beaver activity 3.5 km upstream was reported to be a barrier.
During the period of this survey, beaver activity at km 3.5 continued. Combined with beaver activity near the mouth
it appears that the beaver population in Easy Love Creek is increasing.

Table 22, Comparisons of K/CPUE/SAR

EASY LOVE Rl
Mean K* -
Mean CPUE 0
SAR** 2.75

*K-~ JCS Condition Factor
** SAR-Site Assessment Rating (Appendix C) from Stream Invertcbrate Survey, Streamkeepers
Handbook. Score of 1 {poor) to 4 {good) gives a general rating of stream health at the site.

Though no comparisons can be made to CPUE or condition factor of jcs, the SAR suggest that overall stream health
based on benthic invertebrates is slightly less than acceptable.

Bine Kioer Consulting 23 EASY LOVE (AA) CREEK



Small Stream Investigations On Select Tributaries Of the Takhini River

6.5 RECOMMENDATIONS

Beaver activity in reach #1 may be a barrier to juvenile chinook salmon. With respect to beaver management, a
number of options could be considered:

+ may want to consider an incentive program for trappers and First Nations to trap beavers in affected areas if this
is agreement with YTG beaver management guidelines. :

+ in conjunction with an incentive program, a minimum beaver catch quota could be set for the owner of the
trapline concession in the Easy Love Creek valley.

4+ opening up of beaver dams following DFO/YTG beaver management guidelines.

YTG Agriculiural Branch may need to re-evaluate their policy in regard to agricultural lands that are under an
agreement for sale and require land clearing. Land clearing practices in and around streams, particularly small
streams, may encourage successional deciduous growth near the margins of clearings and further encourage beaver
activity. Consideration of a set back from the edge of the riparian zone may be necessary instead of the high water
mark so that the riparian habitat is conserved.
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Small Stream Investigations On Select Tributaries Of the Takhini River

7 MENDENHALL RIVER

7.1 LITERATURE REVIEW & CONSULTATIONS

Under the Yukon Placer Authorization (1993), Mendenhall River is classified as a Type II- salmonid-rearing stream
from the mouth to the outlet of Taye Lake. Taye Lake and Harrison Lake are classified as Type I- salmonid
spawning waters. Cranberry Creek and an un-named tributary of Mendenhall River are classified as Type IV-
streams with no fish or streams with fish having no significant use by First Nations, commercial, sport or domestic
fisheries or not contributing to biological diversity.

No primary information was obtained from DFO Stream Files.

Information included in FISS deals primarily with activities surrounding the Foothills Gas Pipeline proposal (noted
above). FISS map showing identified points was not available. Fish sampling from 1976-77 and 1979 reported no
observations or captures of juvenile chinook. In 1988 Hunka and Shuler caught 2 jcs at the mouth of the river with
no fish caught at upstream locations. CPUE was reported as 0.67 jes/trap/day. Other species noted utilizing the
Mendenhall River include arctic grayling, round whitefish, slimy sculpin, northern pike, lake whitefish (Coregonus
clupeaformis) long nose sucker (Catostomus catostomus), and lake chub (Cowesius plumbeus). Northern pike were
reported in Taye Lake with lake trout (Salvelinus namaycush) and grayling in Harrison Lake. No information was
found to suggest that the Mendenhall River has ever supported a spawning population of chinook salmon.

Mining activity in the Mendenhall River valley has been limited to claim staking of quartz claims downstream of
Taye Lake and placer claims in the area of Cranberry Creek. All claims have expired.

Portions of the valley from the Alaska Highway northward were bured in a forest fire in 1958. The Resource
Management Officer for the Laberge District noted that fuel wood cutting permits have been issued in the area.

UMA (1996) conducted a preliminary eavironmental assessment of the old U.S. military camp located at the Alaska
Highway crossing of the Mendenhall River. The area was also the site of a private retail fuel outlet. Concrete
foundations remain and numerous surficial dumps, as well as signs of subsurface burial. Significant concentrations
of hydrocarbon constituents were measured in soil samples collected from test pits around the former retail fuel
outlet and the possible movement of hydrocarbon constituents through to the groundwater table was identified. In
September of 1997 UMA returned to Mendenhall River to conduct a detailed environmental investigation where
their primary objectives were to delineate and quantify the extent of contamination, re-evaluate public and
environmental safety, quantify the volume and types of debris and provide recommendations for remediation. Water
samples collected from groundwater monitoring wells measured concentrations of light extractable hydrocarbons
from 3,900 to 17,000 wg/L and heavy extractable hydrocarbon concentrations from 2,200 to 11,000 ug/L. It was
noted that light and heavy extractable hydrocarbon parameters have not been established by CCME or the Yukon.
Results from the groundwater monitoring wells also suggest that groundwater from the site likely seeps into the
Mendenhall River. The ecological risk was considered low since the former retail fuel outlet has been
decommissioned and the source of contamination has been discontinued. Groundwater sampling and monitoring was
recommended te indicate any change in water quality.

J. Gibson & Associates (1993) noted that “the Mendenhall River or an unsampled source upstream has a moderate
effect on the physical and ion parameters in the Takhini River immediately downstream. The impact of this source is
generally not detected at any other than the immediate downstream sample site.” Concentrations of oil and grease
were below the detection limits of 5.0 mg/t at all mainstem Takhini River stations.

Laberge Environmental Services (1996) conducted a late winter survey on the Mendenhall River of overwintering
habitat for chinook salmon and collected a water sample downstream of the Alaska Highway for analysis of
dissolved metais (Appendix D) and estimated flow (Appendix E),

Indian and Northern Affairs, Water Resources Division (1995) has compiled a summary of historical flow data on
the Mendenhall River (Appendix E).
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Four agricultural applications for lands located within the Mendenhall River valley were under review with one
agreement for sale and one grazing lease. Extensive land clearing was observed above the Alaska Highway on a
parcel which had an agreement for sale.

First Nations have claimed site specific lands near the mouth of the river and on both sides of the Alaska Highway.

7.2 STREAM DESCRIPTION

The headwaters of the Mendenhall originate in the Sifion Range. The Mendenhall is fed by Taye Lake and Harrison
Lake. Total drainage area of the Mendenhall is 1206 km®. The river flows for approximately 68 km in a tortuous
meander through marshy low land. Water is very cloudy and adds a significant amount of sediment into the Takhini
River.

7.2.1 Reach #1

Reach #1 begins at the mouth and extends upstream approximately 35 km to the outlet of Taye Lake. The
Mendenhall valley is very broad with minimal grade. Primary vegetative cover in the valley bottom is white/black
spruce forest with extensive tracts of sedge/grass marsh created around old meander scars and beaver
impoundments. Alder/willow predominates along portions of the stream bank and borders marshy areas. The stream
flows at 0.625 m/s through a broad, un-confined valley with approximately 5% pool, 25% riffle, 70% run and a
mean depth of 0.8m. Average channe! width was 11 m with a wetted width of 6 m. The substrate was 90% clay/silt
and 10% small cobble. Turbidity was high. Stream banks were composed of clay and averaged 1.75 m in height. The
mouth of the Mendenhall has been altered by the construction of the Kusawa Lake road, The road crosses just sbove
the mouth with the stream directed through culverts. The stream channel has been rip/rapped below the culverts.
Above the culverts, the Mendenhall River moves very slowly and there is abundant aquatic vegetation typical of
norther pike habitat. The area is a popular northern pike angling location.

Moderate beaver activity was observed throughout reach #1. Road access to the stream is limited to the Kusawa
Lake road crossing at the mouth and the Alaska Highway Bridge.

Table 2, Summary of Mendenhall River Reach Physical Characteristics *
Reach % Gradient % Cover % Pool/Riffle/Run % Fines/Grave/Larges/Bedrock
Rl 25 25 20/00/80 90/10/00/00
*From DFO/MOE Stream Survey Form - Appendix B

7.3 RESULTS: FIELD INVESTIGATIONS

Results of field measurements at representative reach survey sites:

7.3.1 Water Quality

Table 19. Summary of Mendenhall River Reach Water Quality
Reach  Date Diss. O, Cond. W.Temp pH  Turb.

R1 Sept 2/97 11.25 149 9.9 821 20
mgl mSem  °C NT.U.
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Tep: Trap site near the .
mouth. No JCS were captured.

This is a popular Northern

pike angling location.
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7.3.2 Water Quantity

Table 20, Summary of Mendenhall River Reach Water Quantity
Reach Date Mean Velocity  Mean Width ~ Mean Depth K* Discharge
R1 Sept 2/97 0.625 6 8 0.75 2.25
m/s m m 0.75-0.9 m/s’

* K= Constant to account for bottom roughness (0.75-0.9, depending on if smooth or rough
stream bottom}, MOE/DFQ 1994,

7.3.3 Adult Chinook salmon
No evidence of adult salmon or spawning activity was observed.
7.3.4 Juvenile Chinook salmon

Mendenhall River was surveyed by foot and trapped from September 1 to 2. One jcs was caught approx. 18 km from
the mouth. Summary in Appendix A. :

Table 21, JCS Catch Summary.

MENDENHALL Rl
# Traps 6
# Days 6
#ICS 1
Mean CPUE 0.03

7.3.5 Observed Land Uses

Clearing for agricultural activity was observed on the east side of the valley, upstream of the Alaska Highway.
crossing. It would also appear that horses are being pastured in marshy meadows downstream of the Alaska
Highway. :

7.4 DISCUSSION
7.4.1 Water Quality

Analysis of data gathered on Mendenhall River show no parameters exceeding CCME guidelines for freshwater
aquatic life (Appendix D).

7.4.2 Adult Chinook salmon

There is no literature, traditional knowledge or other evidence to suggest that the Mendenhall River supported
spawning Chinook salmon.

7.4.3 Juvenile Chinook Salmon

No other obstructions or barriers were observed along the area of stream surveyed. Site preference based on catch
per unit effort (CPUE) suggests that the rearing capacity of the stream for jcs is questionable as only one juvenile
chinook was captured in trapping efforts. Furthermore, very few jcs have been caught in past efforts. Turbidity may
be a limiting factor. The SAR value suggests that overall stream health based on benthic invertebrates is slightly
less than acceptable. In fact, the Mendenhall River site was one of the poorest sites with respect to benthic
invertebrates where only 23 organisms and 8 taxa were counted from 3 Surber samples Appendix C). It may be that
the river is utilized as a migratory route to the numerous smaller tributaries.
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Table 22. Comparison of K/CPUE/SAR

MENDENHALL Ri

Mean K* 0.99
Mean CPUE 0.03
SAR** 2,75

*K- JCS Condition Factor
** SAR-Site Assessment Rating (Appendix C) from Stream Invertebrate Survey, Streamkeepers
Handbook. Score of 1 {poor) to 4 (good) gives a general rating of stream health at the site.

7.5 RECOMMENDATIONS

YTG Agricultural Branch may need to re-evaluate their policy in regard to agricultural lands that are under an
agreement for sale and require land clearing. Land clearing practices in and around streams, particularly small
streams, may encourage successional deciduous growth near the margins of clearings and further encourage beaver
activity. Consideration of a set back from the edge of the riparian zone may be necessary instead of the high water
mark so that the riparian habitat is conserved.

Blus Rinsn Cancultina 28 MENDENHAIT. RTVER

|
LS

i

1Ty ey - oy P ]
| 3 { ] ] H i

-
————

-

PRS-
B
S

P
——



SECTION 8

STONY CREEK

pE—

; i . _ . ‘ ; L

. —————
/ *
i

S — Dy, P — — —— —



T ! r 1 ! 1
r—— [N \\-ﬁ_;‘J

;

s

Small Stream Investigations On Select Tributaries Of the Takhini River

8 STONY CREEK

81 LITERATURE REVIEW & CONSULTATIONS

Under the Yukon Placer Authorization (1993), Stony Creek is classified as a Type I- salmonid spawning stream from
the mouth to the Alaska Highway. Above the highway Stony Creek is classified as Type V- other streams not
assigned to categories [, I, Il or IV.

Information included in FISS deals primarily with activities surrounding the Foothills Gas Pipeline proposal. Jcs were
documented utilizing the stream as early as 1979. Significant numbers of jcs were captured in 1988 and the creek was
noted as having good rearing habitat and overwintering potential. FISS map showing identified points was not
available. Other species noted utilizing Stony Creek include grayling, and slimy sculpin.

Huoka and Shuler (1988) reported a CPUE of 36.5 jcs near the mouth, a CPUE of 15 jcs 2-3km upstream and a
CPUE of 10.5 jes 3-4km upstream the mouth of Stony Creek. Extent of jes distribution was recorded with 2 jes
captured in one minnow trap approximately 1.1 km above the highway. It was noted that Stony Creek had the largest
number of jcs captured in one trap of any tributary within the three areas of their study.

In 1989 DFO staff repeated jcs sampling on Stony Creek as record rainfall in 1988 may have affected extent of jes
distribution. Jes were captured 2.1 km upstream the highway crossing, 1 km above the 1988 limit of distribution, and
in considerable numbers. Extent of distribution was recorded with 19 jcs captured in one minnow trap set for 48
hours. Comment was made regarding the high stream gradient (avg. 6%) and coarse substrate (almost entirely
boulder). Upstream limit of jes distribution was not determined. (DFO Stream Files)

DFO Stream Files indicate that in 1995 the section of Stony Creek above the highway was reclassified as Type II to
the 2900 foot contour interval as a result of 2 placer application. In the rationale for classification it was noted that jos
have been captured within the area of mining related activity. It was also noted that spawning chinook have been
observed immediately upstream and downstream of the upstream mouth of Stony Creek. The culvert at the Alaska
Highway crossing was replaced in 1984. A reference was made to the construction of an irrigation ditch during the
period 1960-64 which diverted a portion of flow from Stony Creek above the highway for agricultural purposes. The
water use license was assigned to Mr. C. LaPrairie of the LaPrairie Bison Ranch in 1989,

Yukon Territorial Water Board (YTWB) records show that in June 1993 Water Resources inspectors noted that
there was no fish screen on the irrigation ditch headgate. In 1994 the LaPrairie Bison Ranch made repairs to the old
ditch headgate installing a fish screen and made an application for 2 new license. In June 1995 YTWB Environmental
Assessment Officer and Water Resources inspectors observed water flowing in the ditch and onto the property of the
LaPrairie Bison Ranch and noted that there was no screen at the headgate to exclude fish. In Aug. 1995 the LaPrairie
Bison Ranch received a water license to use water from Stony Creek for agricultural purposes. Concern was
expressed by DFO regarding destruction of fish with improper screening and diversion of flow during summer low
flow periods in Stony Creek which may have an impact on the ability of the stream to support fish downstream.
Water license conditions as they relate to fish stipulate that the headgate be properly screened and that the amount of
water withdrawn is limited to 5 m*/min from June 1 to June 30, 3.5 m’/min from July 1 to July 15 and 2.3 m*/min
from July 16 to December 31 of any year. The license expires on Oct. 31, 2015. Also, an annual report is to be
submitted to the board describing water use operations and quantity of water, variances, and rate, type and amount of
fertilizer used. One report was submitted for water used in 1992. No subsequent annual reports were available at
YTWB or Water Resources.

Inquiries have been made to the YTWRB with respect to Stony Creek in regard to obtaining a water use license for
agricultural purposes on Agricuitural Application #108. The boundary of lands applied for parallel Stony Creek on
the west side from the highway to the mouth.

Lori Carey submitted a Notice of Water Use/Waste Deposit Without a License to the YTWB in May of 1997, noting
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a water quantity of 9 m*/day for placer mining purposes. Completion date was Oct. 1997.
Don MacLean submitted a Notice of Water Use/Waste Deposit Without a License to the YTWR in April of 1996,
noting a water quantity of 30 m*/day for placer mining purposes. Completion date is 2008.

Richard Brais submitted a Notice of Water Use/Waste Deposit Without a License to the YTWB in July of 1996,
noting a water quantity of 30 m’/day for placer mining purposes. Completion date is June 2008.

Mining activity in the Stony Creek occurs approximately 900 m above the Alaska Highway and extends
approximately 1.5 km up the valley. Seven claims were recorded by 6 individuals at the Whitehorse District Mine
Recorder’s office and of those only 3 submitted a schedule HI- Notice of Water Use/Waste Deposit Without a
License to the YTWB. None of the claims were recently inspected for work (June 1997) by the mining inspector. One
claim expired prior to the 1997 survey.

In Oct. 1995 the district Placer Inspector and DFO staff conducted an on-site inspection of Stony Creek upstream of
the Alaska Highway. At that time it was noted that the result of mining material had been deposited in the stream and
riparian vegetation had been cut and piled into the creek. At one location excavated material was wasted along and
into the creck forming a berm to isolate the processing area from the channel. Tt appeared as though the miners had
walked away from the site. DFO surmised that mining debris would be flushed downstream during the course of the

next spring freshet. (YTWB)

UMA (1996) conducted a preliminary environmental assessment of the old U.S. military camp located at Stony
Creek. Aside from the metal debris and concrete foundations, they found very low levels of polycyclic aormatic
hydrocarbons (PAH), as well as trace amounts of organo-chlorine pesticides in one of the soil samples, located
approximately 200 m from the west side of the stream and 300 m north of the highway, and noted that measured
levels were below remediation criteria. In another soil sample approximately 100 m from the above sample,
concentrations of all inorganic elements were below CCME Residential /Parkland (CCME R/P) criteria, with the
exception of zinc and copper. Zinc was measured at 605ppm (500 ppm criteria) and copper was measured at 115
ppm (100 ppm criteria). A hydrocarbon stain approximately 50 m form the east side of the stream and 200 m from
the highway contained low concentrations of PAH compounds and a total extractable hydrocarbons (TEH)
concentration of 900 ppm. It was also noted that zinc and lead concentrations were above background conditions
though below CCME R/P criteria. A standing water sample was collected from a nearby slough and analysis showed
concentrations of aluminum, barium, manganese, phosphorous and zinc were above CCME Freshwater Aquatic Life
criteria. A water sample was collected from a ditch which drains into the east bank of Stony Creek where the old road
crosses the stream. Measured concentrations of inorganic elements were below CCME Freshwater Aquatic Life
criteria, with the exception of zinc which was measured at a concentration equivalent to the criteria. It was noted that
both water sampling locations are potential receptors of surface water runoff from nearby contaminated sites.
Groundwater was not sampled for contaminants.

In September of 1997 UMA returned to Stony Creek to conduct a detailed environmental investigation where their
primary objectives were to delineate and quantify the extent of contamination, re-evaluate public and environmental
safety, quantify the volume and types of debris and provide recommendations for remediation. The arez of the
hydrocarbon stain was resampled and in two soil samples TEH (1,590 ppm and 16,240 ppm) exceeded the Yukon
Territorial Guidelines. The volume of contaminated soil was estimated to be approximately 30 m® extending to 2
depth of approximately 1 m. The report concluded that the risk to the environment was low and recommended the
excavation and disposal of hydrocarbon contaminated soil.

Laberge Environmental Services (1996) conducted a late winter survey on Stony Creek of overwintering habitat for
chinook salmon and collected a water sample upstream of the Alaska Highway for analysis of dissolved metals
{Appendix D) and estimated flow (Appendix E).

Gibson & Assoc. (1993) collecied a water sample approximately 1.5 km upstream the mouth in July of 1993 for
analysis of total metals, estimated flow, and reported Northern Affairs Program water sampling results for 1987 and
1988, and flow measurement for 1987 (Appendices D & E).
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‘Boulder Tascade in Reach #3.
Traps T7 and T8, 15 JCS were
captured. In traps T9 and T10 4
JCS were captured.

Above Lefi: Underground mine belonging to
Richard Brais in Reach #3.

Above Left: Minnow trap site in Reach #1.
132 JTS captured at this location. Note: the
fence at stream-side.

Right: Headgate of irrigation water
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Geological Survey of Canada collected a stream sediment sample for metal analysis at locations 1235 approximately
3.5 km upstream (Appendix D).

Indian and Northern Affairs, Water Resources Division (1995) has compiled a summary of historical flow data on the
Stony Creek (Appendix E).

The Resource Management Officer for the Laberge District noted that the Takhini Burn started at the Stony Creek

highway camp on July 8,1958. Numerous commercial and residential fuel wood cutting permits have been issued in
the surrounding area.

Land claimed by First Nations extends into reach #2.

8.2 STREAM DESCRIPTION

Stony Creek originates approximately 1800 m on an un-named mountain situated between the Sifton Range and the
Alaska Highway and drains an area of 45 km”. The stream is not lake fed though there appears to be some
contribution to flow from an unnamed creek approximately 300 m above the highway on the west bank. The length of
Stony Creek is approximately 15 km. The stream is subject to debris torrents which in the late 1950’s washed out the
bridge at the highway crossing (DFO Stream Files). One local miner exclaimed that the spring freshet of 1997 was
one of the largest torrents he had ever witnessed (Don MacLean, pers. comm.).

8.2.1 Reach #1.

Reach #1 extends approximately 1km upstream from the mouth. The valley has minimal grade and broadens through
this reach with occasional confinement approaching the mouth. Upper benches were in post fire aspen/pine
succession. Grassy pastures were common. The valley bottom near the mouth was mature spruce/aider/willow and
was largely unaffected by fire. The stream flows with 33% pool, 33% riffle and 33% run in an irregular meander
channel pattern. Mean velocity was 0.43 m/s. Average channel width was 6.4m, wetted width was 4.4m and mean
depth was 0.14 m. Substrate was a mix of boulder/cobble/gravel/fines. Average bank height was .5 m. Turbidity was
low. The stream branched into two small distributaries at the mouth. There were a number of old dry distributary
channels. Distributary channels were very narrow with steep banks. During the period of the survey water levels in
the Takhini River were lower than Stony Creek and flow from the creek spilled out onto a wide mud delta. Hundreds
of unidentified fry were observed jumping out of the water in the Takhini River.

8.2.2 Reach #2.

Reach #2 extends upstream approximately 3.1 km. The stream flows clear over a low grade in an irregular meander
channel pattern with occasional stream confinement. Forest cover was successional aspen/pine on upper benches.
Forest cover in the valley bottom is alder/willow with areas of possible permafrost on the east bank immediately
below the highway as evidenced by ground slumping and the “drunken” black spruce stands. The stream flowed at
0.36 m/s with 20% pool, 40% riffle and 40% run over a mixed boulder/cobble gravel/fines substrate. Average channel
width was 7.1 m, wetted width was 4.9 m and mean depth was 0.16 m. Bank height averaged 0.5 m. Agricultural
activity was noted on the east side of reach #2 below the highway with fencing running afong stream valley bottom
for much of the distance, and in the stream at one location. Little remains of the U.S army road construction camp
that was located south of the highway on the west bank. The Alaska Highway crosses the stream with a culvert
approximately mid reach. The Yukon Territorial Government maintains a gravel pit on the east side of the reach
above the highway. The old highway maintenance camp was located just north of the highway. A private residence is
located just upstream the old maintenance camp and incorporates both sides of the stream. Yukon Electric’s Aishihik
transmission line crosses the stream in the upper portion of the reach. This is also the southern extent of mining
activity. Vehicle access to streamside is possible at several locations above the Alaska Highway. First Nations have 2
site-specific land claim on the west side above the highway.
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8.2.3 Reach #3.

Reach #3 extends up into the mountain where the valley becomes narrow with steep slopes. The bedrock appears to
be a massive granite outcrop overlaid with glacial deposits. Forest cover is alder/pine/spruce on upper benches.
Alder/willow/poplar was prevalent in the valley bottom with a few mature spruce. West facing clay slopes are
sage/grass and the toe of the slope is actively being eroded in a number of locations. The stream is entrenched with an
irregular channel pattern. The stream exhibited 25% pool and 75% riffle characteristics. Average channel width was
10.7 m, wetted width was 3.5 m and mean depth was 0.25 m. Substrate was dominated by 60% boulder/large cobble.
Bank height was 1.5 m. The grade ranges from 3.5% to over 5% creating numerous boulder cascades that range
from 0.3 m to 0.6 min height. A 4x4 trail runs

along the edge of the east bench above this reach. Evidence of placer mining such as roads, garbage, cutlines,
excavations etc. was common in the valley bottom especially in the lower portion of the reach,

Table 28. Summary of Stony Creek Reach Physical Characteristics *
Reach  %Gradient % Cover %%Pool/Riffle/Run YoFines/Gravel/Larges/Bedrock

R1 3 15 33/33/33 33/33/33/00
R2 5-1 15 20/40/40 20/30/50/00
R3 3.5-3 35 25/75/00/ 05/20/75/00

*From DFO/MOE Stream Survey Form - Appendix B,

8.3 RESULTS: FIELD INVESTIGATIONS

8.3.1 Water Quality

Table 29. Summary of Stony Creek Reach Water Quality

Reach  Date Doss. 0,  Cond. W.Temp pH Turb.
R1 Sept. 2/97  10.98 152 8.3 809 2
R2 Sept. 3/97 11.48 144 8.5 816 1
R3 Sept. 3/97 11.74 107 7.1 816 1
mp/l m$/em  °C N.T.U.

8.3.2 Water Quantity

Table 30. Summary of Stony Creek Reach Water Quantity

Reach Date Mean Mean Mean Depth  K* Discharge
Velocity Width
R1 Sept. 2/97 043 44 0.14 0.75 0.2
R2 Sept. 3/97 Q.36 49 0.16 0.8 0.23
R3 Sept. 3/97  0.625 35 0.25 0.9 0.49
m's m m 0.75-0.9  m/s’
* K= Constant to account for bottom roughness (0.75-0.9, depending on if smooth or rough stream bottom),
MOE/DFOQ (1994).

8.3.3 Adult Chinook Salmon

Reach #1 was surveyed on Sept. 2 and the mouth was extensively surveyed by foot on Sept. 9. No evidence of adult
salmon or spawning activity was observed.

8.3.4 Juvenile Chinook Salmon

Jes were caught in reaches #1 and #2. In reach #3 no jos were caught. All reaches were extensively surveyed by foot
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and trapped from Sept. 2-3 and Sept. 8-10. Table 31 includes only those jcs captured at survey sites for comparison
of site preference. As no fish were caught in reach #3 minnow traps T5-T12 were deployed to determine if a possible
obstruction/barrier existed. Surnmary in Appendix A.

Table 31. JCS Catch Summary.

STONY 81 52 33
# Traps 2 2 4
# Days 2 4 4
#ICS 132 25 0
Mean CPUE 33 3.13

8.3.5 Observed Land Uses

Fencing near the area of S1 would not prevent livestock from entering the stream. The remaining concrete foundation
of the old highway maintenance camp located just north of the highway is being undercut by stream action and
appears to be eroding into the stream. A cache of equipment and futel is located on the east bank near the YEC power
line. A full fuel barrel was unsealed, standing vertical with a piece of plywood covering the top approximately 25-30
m from the stream. No recent activity was observed and the area appears to be abandoned. Further upstream on a
claim staked by Donald McEachern, was evidence that a heavy piece of machinery had walked through the stream in
a number of locations as alder were pushed over into the stream. Excavations were made at numerous locations in
close proximity to the channel. Debris and garbage were left behind at the abandoned campsite. At the diversion ditch
headgate no recent activity was observed and the ditch appeared dry. Mr. Brais was present at his mining operation
200 m above the ditch headgate. He is tunneling using hand tools and explosives into a bluff, the toe of which is being
eroded just upstream. Waste from Mr. Brais’ operation is deposited onto a small bench just above the stream. The
upper valley is interspersed with a network of trails that are frequented by 4x4 vehicles.

84 DISCUSSION
8.4.1 Water Quality

Analysis of data gathered on Stony Creek show the following parameters equaling or exceeding limits set for
CCREM freshwater aquatic life (FAL). Values in mg/l unless stated otherwise, from Appendix D:

Aluminum (FAL-0.005-0.1) Aug, 1987 0.52 (total)
Iron (FAL-0.3) Aug. 1987 0.42 (total)

8.4.2 Adult Chinook Salmon

There is no literature, traditional knowledge or other evidence to suggest that the Mendenhall River supported
spawning chinook salmon.

8.4.3 Juvenile Chinook Salmon

Jcs were captured in reaches #1 and #2. Previous studies indicate that jcs also utilize reach #3. No jcs were captured
in reach #3 despite intensive efforts. In traps T5 to T8 a total of 26 jcs were caught below a boulder cascade located
midway between the powerline and the ditch headgate. Above the cascade only 4 jcs were captured. This appears to
be the limit of jcs upstream migration. Other boulder cascades were observed upstream. It may be likely that the
spring torrent may have carried some of the large cobbles and boulders downstream to a point where they
accumulated creating a buildup. At a number of locations just upstream was evidence that a heavy piece of equipment
had walked into the stream and had moved material into the stream. Land and water use associated with mining and
agriculture may have had a cumulative impact though this is inconclusive. The results of the trapping program suggest
that the boulder cascades in reaches #2 and #3 may be an obstruction to juvenile upstream migration, particularly
during summer low flows.
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Table 32. Comparisons of K/CPUE/SAR

STONY Rl R2 R3
Mean K* 1.01 1.09
Mean CPUE 33 3.13
SAR** 3.25 4 375

*K- JCS Condition Factor
** SAR-Site Assessment Rating (Appendlx C) from Stream Invertebrate Survey, Sh'camkeepers
Handbook. Score of 1 (poor) to 4 (zood) gives a general rating of stream health at the site,

Site preference based on catch per unit effort (CPUE) suggests that reach #1 is preferred jcs habitat though the SAR
values for reaches #2 and #3 are good and the mean condition factor in reach #2 is higher than reach #1. Based on the
SAR score for reach #3, there appears to be favorable habitat available. Of all the streams surveyed, Stony Creek had
the highest count of benthic organisms in reach #3 with 1078 individuals and 25 taxa (Appendix C).

8.5 RECOMMENDATIONS

May require close monitoring of mining activities adjacent to the stream to ensure compliance with existing
regulations.

Water use/withdrawal should be re-evaluated on Stony Creek and the issuance of new licenses should be suspended
pending further evaluation as water withdrawal may have an impact on rearing jes. Also, Stony Creek should be re-
investigated to determine whether land use, water use, or both have had a conclusive impact, as water levels during
the 1997 survey may have been low.

The concrete foundation located adjacent to the stream above the highway should be removed.

YTG Agricultural Branch may need to re-evaluate their policy in regard to agricultural lands that are under an
agreement for sale and require land clearing. Land clearing practices in and around streams, particularly small
streams, may encourage successional deciduous growth near the margins of clearings and frther encourage beaver
activity. Consideration of a set back from the edge of the riparian zone may be necessary instead of the high water
mark so that the riparian habitat is conserved. This may be more appropriate to the lower section of reach #1.
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9 THIRTYSEVEN MILE CREEK

9.1 LITERATURE REVIEW & CONSULTATIONS

Under the Yukon Placer Authorization (1993), Thirtyseven Mile Creek is classified as a Type II- salmonid rearing
stream from the mouth to approximately 3km upstream, the old highway crossing. Thirtyseven Mile Lake is
classified as Type I salmonid spawning waters.

Contained in DFO Stream Files is a 1974 reference to Thirtyseven Mile Lake. Lake trout and burbot were caught in
a gillnet. Several of the lake trout caught were “ suffering from body atrophy i.e., large overdeveloped head with
grossly elongated slender body”. Also, several of the trout were infested with parasites which were thought to be
leeches.

Information included in FISS deals primarily with activities surrounding the Foothills Gas Pipeline proposal (noted
above). An alternative route was considered for the pipeline which would have crossed Thirtyseven Mile Creek. As
a result the stream was sampled for fish in 1978 with captures of arctic grayling and slimy sculpin. In 1988 Hunka
and Shuler captured 36 jcs at the old highway crossing and reported a CPUE of 18 jes/trap/day. FISS map showing
identified points was not available.

Hunka and Shuler (1988) recorded beaver dams approximately 7.3, 9.75 and 12.25 km upstream. No jcs were
captured beyond the old highway crossing,

Eight claims were recorded at the office of the Whitehorse District Mine Recorder 21 km upstream the mouth of
Thirtyseven Mile Creek. Payment was made in lieu of work,

First Nations have claimed land in the immediately below the old highway crossing on both sides of the stream and
have site specific claims approximately 0.5 km and 7 km upstream the old highway.

Gibson & Assoc. (1993) collected a water sample approximately 1.5 km upstream the mouth in July of 1993 for
analysis of total metals, estimated flow, and reported Northern Affairs Program water sampling results for 1987 and
1988 (Appendices D & E}.

Laberge Environmental Services (1996) conducted a late winter survey on Thirtyseven Mile Creek of overwintering
habitat for chinook salmon and collected a water sample upstream of the old highway crossing for analysis of
dissolved metals (Appendix D) and estimated flow (Appendix E}.

An agricultural application is under review for land located north of the old highway and west of the stream.

YTG has a bridge head reserve of 300m X 300m at the old highway crossing.

9.2 STREAM DESCRIPTION

The headwaters of Thirtyseven Mile Creek originate in the Sifton Range. The creek drains an area of approximately
211 kn?®, including two small un-named lakes in its upper reaches, and is approximately 30 km in length. The
Thirtyseven Mile Creek valley was extensively bumned in the 1958 fire. Beaver activity was noted in all three
reaches.

9.2.1 Reach #1.

Reach #1 extends approximately 3 km upstream from the mouth. The valley has a low grade and is fairly broad
causing only occasional stream confinement. Forest cover on the benches above the valley are successional pine.
The valley bottom had large marshy areas vegetated by stunted alder/willow and likely underlain with permafrost, as
characteristic frost heaves were frequently evident with stands of “drunken” black spruce. Isolated stands of mature
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white spruce were present in some areas and large, thickly congested alder/willow was common along the stream
course. The stream flowed at 0.42 m/s over a low grade in an irregular meander pattern with 30% pool, 20% riffle
and 50% run in stretches of the stream unaffected by beaver activity. Average channel width was 71 m with an
average wetted width of 4.8 m and a mean depth of 0.32 m. Substrate was composed mainly of small gravels and
clay with a sprinkling of cobbles and boulders. Bank height averaged 0.75 m. The first 500 m upstream the mouth of
Thirtyseven Mile Creek was broad, weedy and shallow. Beaver was highly active in reach #1. Yukon Electric’s
Aishihik transmission line crosses the stream in the upper end of reach #1. Vehicle access to the reach is by way of
the trail below the power line and a dirt track that services live stock corrals and a barn at the mouth of the stream.

9.2.2 Reach #2.

Reach #2 extends approximately 5 km upstream from the terminus of reach #1. The valley begins to narrow at this
point. Forest cover was successional alder/pine on the upper benches with poplar/spruce prevalent in the valley
bottom and alder/willow growing thickly along the stream course. The stream channel is confined and channel
pattern is irregular. The stream flows over a moderate grade at 0.64 m/s with 20% pool, 40% riffle and 40% run.
Average channel width was 0.35 m with an average wetted width of 2.7 m and a mean depth of 0.3m. Substrate was
estimated at 60% cobble/boulder, 20% gravels and 20% fines. Bank height was 1 m on average. Little sign of beaver
activity was noted in this reach. A road runs parallel to the entire reach along its upper bench. The stream is crossed
by a roughly constructed bridge near the beginning of the reach at the old highway crossing

9.2.3 Reach #3.

Reach #3 extends upstream over a broad valley. Forest cover is successional aspen/pine on the upper benches with
marshy sedge/grass/alder/willow predominating in the valley bottom. The stream flows with occasional channel
confinement in an irregular meander channel pattern over a moderately low gradient at 0.44 m/s with 40% pool,
25% riffle and 35% run. Average channel width was 3.3 m with an average wetted width of 2.9 m and a mean depth
of 0.35 m. Substrate was predominantly boulder/large cobble. Banks were steep, undercut and averaged 1m in
height. Beaver activity was observed in this reach. A road parallels the reach along the east bench. There was little
sign of human activity in the valley bottom.

Table 33. Summary of Thirtyseven Mile Creek Reach Physical Characteristics *
Reach % Gradient % Cover % Pool/Riffle/Run % Fines/Grave/Larges/Bedrock

R1 5 20 30/20/50 35/50/15/00
R2 1-2 35 20/42040 20/20/60/00
R3 .75 35 25/75/00/ 10/00/90/00

*From DFO/MOE Stream Survey Form - Appendix B,

9.3 RESULTS: FIELD INVESTIGATIONS

Results of field measurements at representative reach survey sites:

9.3.1 Water Quality

Table 34. Summary of Thirtyseven Mile Creek Reach Water Quality

Reach Date Diss. O, Cond. W.Temp pH Turb.
R1 Sept. 15/97 11,96 192 6.2 7.8 5.7
R2 Sept. 11/97 11.15 175 82 8.05 4
R3 Sept. 11/97 10.2 .140 9.5 7.67 3
mg/i m$/cm ’c N.T.U.
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SMALL STREAM INVESTIGTIONS ON
SELECT TRIBUTARIES OF THE TAKHINI RIVER THIRTY SEVEN MILE CREEK

Above Left: Debris from washed out bridges created
this log jam and impounment in Reach #2. This log jam
appeared to be a barrier to JCS migration,

Right: Beaver activity in Reach #3.

Above: Bridge at road crossing in Reach #2. Washouts from this site are responsible for the log jam
in the photo at top left of page. '
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9.3.2 Water Quantity

Table 35. Summary of Thirtyseven Mile Creek Reach Water Quantity

Reach Date Mean Velocity  Mean Width  Mean Depth K* Discharge
Rl Sept. 15/97 042 48 0.32 0.75 . 048
R2 Sept. 11/97 0.64 27 0.3 0.8 0.41
R3 Sept. 11/97 0.44 29 0.35 0.9 0.41
m/s m m 0.75-0.9 n/s’
* K= Constant to account for bottom roughness (0.75-0.9, depending on if smooth or rough stream bottom),
MOE/DFQ (1994).

9.3.3 Adult Chinook Saimon

The mouth of Thirtyseven Mile Creek was extensively surveyed by foot on Sept. 15 and 16, No evidence of adult
salmon or spawning activity was observed.

9.3.4 Juvenile Chinook Salmon

JCS were captured in this study in reach #1 and the lower portion of reach #2. All reaches were extensively
surveyed by foot and trapped from Sept. 11-12 and Sept. 15-16. Table 36 includes those jcs captured at survey site
S1 and below the logjam at 82 for comparison of site preference. Though significant numbers of jes were captured
at minnow traps T3 and T4 the presence of beaver dams may pose an obstruction causing a bottleneck to migration.
The same could be said of the logjam below S2 and above S1 so results should be viewed with caution. Summary in
Appendix A.

Table 36. JCS Catch Summary.

THIRTYSEVEN MILE 81 82 53
# Traps 2 2 4
# Days 2 2 4
# JCS 4 15 0
Mean CPUE 1 3.75

9.3.5 Observed Land Uses

A corral near the mouth does not prevent livestock from entering the stream, as hoof prints were evident along the
banks and in the channel. Below the old highway was a logjam comprised of debris that appeared to be materials
that were once used to construct a bridge. The present bridge is roughly constructed and may washout during a
spring freshet. Old fuel barrels were embedded in the bank up and downstream of the bridge and appeared empty.

94 DISCUSSION
9.4.1 Water Quality

Analysis of data gathered on Thirtyseven Mile Creek show the following parameters equaling or exceeding limits
set for CCREM freshwater aquatic life (FAL). Values in mg/l unless stated otherwise, from Appendix D:

Aluminum (FAL-0.005-0.1) Aug. 1987 1.28 (total)
Aug. 1988 0.70 (total)
July 1993 0.239 (total)

Copper (FAL-0.002-0.004) Aug. 1987 0.005 (total)

Iron (FAL-0.3) Aug,. 1987 1.20 (total)
Aug. 1988 0.704 (total)
July 1993 0.568 (total)
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Lead (FAL-0.001-0,007) Aug. 1987 0.05 (total)
July 1993 0.008 (total)

9.4.2 Aduit Chinook Salmon

There is no literature, traditional knowledge or other evidence to suggest that Thirtyseven Mile Creek supported
spawning Chinook saimon.

9.4.32 Juvenile Chinook Salmon

Jes were captured in reaches #1 and #2. No jcs were captured in reach #3. The results of the trapping program
suggest that the beaver dams in reach #1 may pose an obstruction as fewer jcs reached the old highway crossing.
The logjam immediately downstream of the highway crossing appears to be a barrier to jcs upstream migration, Site
preference based on catch per unit effort (CPUE) suggests that reach #2 is preferred jcs habitat and the SAR score
for reach #2 is good though the mean condition factor in reach #2 is lower than reach #1. Reach #3 appears to be
good rearing habitat based on the SAR value and, in comparison to the SAR scores and subsequent CPUE and
condition factor of the lower reaches. It is likely that beaver activity further upstream in reach #3 may pose a barrier
to jcs upstream migration.

Table 37. Comparisons of K/CPUE/SAR

STONY R1 R2 R3
Mean K* 1.12 1.07
Mean CPUE 1 3.75
SAR** 2.5 3,75 3.75

*K- JCS Condition Factor
** SAR-Site Assessment Rating from Stream Invertebrate Survey, Streamkeepers
Handbook. Score of 1 (poor) to 4 (good) gives a general rating of stream health at the site.

9.5 RECOMMENDATIONS

The debris logjam downstream of the old highway crossing may be a barrier to jos migration and should be
removed. The bridgehead reserve belongs to YTG. Construction of a bridge capable of withstanding highwater
events shouid be considered.

Beaver activity in reach #1 is an obstruction to jcs migration, and in reach #3 beaver dams may be a batrier to jcs.
With respect to beaver management, 2 number of options could be considered:

4+ an incentive program for trappers and First Nations to trap beavers in affected areas if this is agreement with
YTG beaver management guidelines.

4+ in conjunction with an incentive program, a minimum beaver catch quota could be set for the owner of the
trapline concession.

¢ opening up of beaver dams following DFQ/YTG beaver management guidelines.

YTG Agricultural Branch may need to re-evaluate their policy in regard to agricultural lands that are under an
agreement for sale and require land clearing. Land clearing practices in and around streams, particularly small
streams, may encourage successional deciduous growth near the margins of clearings and further encourage beaver
activity. Consideration of a set back from the edge of the riparian zone may be necessary instead of the high water
mark so that the riparian habitat is conserved.
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10 LITTLE RIVER

10.1 LITERATURE REVIEW & CONSULTATIONS

Under the Yukon Placer Authorization (1993), Little River is classified as a Type II- salmonid rearing stream from
the mouth to approximately 2.5 km upstream. '

No primary information was obtained from DFO Stream Files.

Information included in FISS deals primarily with activities surrounding the Foothilis Gas Pipeline proposal (noted
above). An alternative route was considered for the pipeline which would have crossed Little River. As a result the
stream was sampled by Beak Consultants for fish in 1978 with captures of arctic grayling and slimy sculpin and
longnose sucker. A chinook spawning location was referenced and the work cited was a seties of maps entitled
Aquatic Resource Inventory of the Southern Lakes, Yukon produced by D. Davies & S. Ellington in 1981. FISS map
showing identified points was not available.

In 1988 Hunka and Shuler reported no captures of jcs in traps set 1.5 and 5 km upstream. It was noted that Little
River was turbid throughout during the period of the survey which experienced record rainfall.

No mining claims were recorded at the office of the Whitehorse District Mine Recorder.

Nordin et.al. (1993) identified an old dump at Little River as a potential waste site. It is located north of the Takhini
River Crossing on the old Dawson Trail. The dump is sitvated near an old highway lodge and U.S. military camp.
Possible contaminants and other waste include pesticides, polychlorinated biphenyls, metal waste and other debris.
Their recommendation was for more research to determine exact location and contamination potential.

First Nations have extensive land claims on both sides of the Little River valley extending 4 km upstream.

Gotthardt (1996) reports that one of the salmon fish camps of the Ta’an Kwach’an First Nation was located at the
confluence of Little River and the Takhini River. The camp, called Lur Deyel, was their principle salmon fishing
camp and a traditional meeting place for trade with the coastal Tlingit. In recent history the vicinity of Lur Deyel
became a stopping place on the old Whitehorse to Dawson Road and was called 31 Mile. It was abandoned shortly
after the construction of the Alaska Highway.

Gordon Harvey, Land Manager for the Ta’an Kwach’an First Nation explained that around the turn of the century
Ta’an Kwach’an Chief Jim Boss wintered at 31 Mile where he had a hay ranch. The area was noted for its meadows
and a chief visiting from Klukwan once referred to the Litile River Valley as the Great Grass Valley. Mr. Harvey
spoke to elder Irene Smith who with her husband Elijah Smith lived in the Takhini River Valley. She noted that the
fish camp was located at the easiest place to get fish and usually along or near traditional First Nation migration
routes. Though the camp was located approximately 200 m upstream Little River there was speculation that salmon
were not actually spawning in Little River but that the salmon may have been corralled from the Takhini River into
a fish trap at the mouth of Little River. Mrs. Smith also explained that years ago people use to pull out beaver dams
as they went along on their seasonal migrations. She has noticed a change in the Takhini River valley saying that the
beavers were now everywhere.

Gibson & Assoc. (1993) collected a water sample approximately 2.5 km upstream the mouth in July of 1993 for
analysis of total metals, estimated flow, and reported Northern Affairs Program water sampling results for 1987 and
1988, and flow measurement for 1987 (Appendices D & E).

Laberge Environmental Services (1996) conducted a late winter survey on Little River of overwintering habitat for
chinook salmon and collected a water sample upstream of the old highway crossing for analysis of dissolved metals
(Appendix D) and estimated flow {Appendix E).
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A grazing lease located approximately 5 km up the Little River valley recently expired.
YTG has a bridge head reserve of 300m X 300m at the old highway crossing.

10.2 STREAM DESCRIPTION

The headwaters of Little River are in the Miner Range Mountains. Little River drains an estimated area of 535 km?
and flows approximately 38 km from its headwaters to its mouth. Most of the Little River drainage was affected by
the 1958 Takhini burn.

10.2.1 Reach #1.

Reach #1 extends upstream at least 13 km from the mouth. The stream flows occasionally confined in a tortuous
meander channel pattern over a low grade. Forest cover consisted of aspen/pine on upper benches with alder/willow
and black spruce in the valley bottom. Potholes and frost heaving in the lower part of reach #1 may indicate
intermittent permafrost. Water temperatures in the stream were cold at 5.1°C. The stream flowed at 0.44 m/s with 25
% pool and 75% run. The average channel width was 14 m with an wetted width of 11.9 m and a mean depth o£0.37
m. Substrate was 95% fines with 5% small gravel. Bank height averaged 1m. The mouth is wide and deep and
maintains these characteristics for approximately 600 m upstream.

Some beaver activity was noted but no damming of the river was observed. The Yukon Electric Aishihik
transmission line crosses the stream near the mouth. The old Dawson trail runs paralle] to the entire reach. A portion
of the old Alaska Highway crosses the river with a small ATV bridge about 1.5 km above the mouth. Live stock
grazing was also in evidence in the lower end of the reach.

Table 38, Summary of Liitle River Reach Physical Characteristics *
Reach % Gradient % Cover % Pool/Riffle/Run % Fines/Grave//Larges /Bedrock
R1 .5 5 25/00/75 95/05/00/00
*From DFO/MOE Stream Survey Form - Appendix B

10.3 RESULTS: FIELD INVESTIGATIONS
Results of field measurements at representative reach survey sites:

10.3.1 Water Quality

Table 39, Summary of Little River Reach Water Quality

Reach Date Diss.0; Cond. W. Temp pH Turb,
R1 Sept. 13/97 121 207 5.1 8.08 9.5
mg/l  mS/cm °C N.T.U.

10.3.2 Water Quantity

Table 40, Summary of Little River Reach Water Quantity

Reach Date Mean Velogity  Mean Width  Mean Depth K* Discharge
Rl Sept. 13/97 44 1.9 37 0.75 1.45
m/s m m 0.75-0.9 m/s’
* K= Constant to account for bottom roughness (0.75-0.9, depending on if smooth or rough stream bottom),
MOE/DFO 1994,

10.3.3 Adult Chinook Salmon

The mouth of Little River was surveyed extensively by foot on Sept. 13 and no evidence of adult salmon or
spawning activity was observed. Water at the mouth appeared turbid.
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Right: Minnow trapping in Reach #1
Approximately 5-km upstream of the
mouth.

Below: Lifting a minnew trap in Reach #1. Seven JCS caught at this location approximately 5-km
upstream of the mouth.
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10.3.4 Juvenile Chinook Salmon

Little River was surveyed by foot and trapped from September 12 to 13. Jcs were captured throughout the area
surveyed and in significant numbers below the old highway crossing, The stream below the highway has been
influenced by cobble and boulder inputs from associated road construction material at the highway crossing that has
subsequently been washed into the stream. There are relatively few pockets of similar habitat, usually associated
with bed load inputs from smaller tributaries, and the substrate of Little River is predominanily sand/silt and small
gravel within the area surveyed. Therefore, including all the jcs to calculate CPUE may be more accurate than using
just those captured at the survey site where the natural substrate was enhanced. The abundance of jcs caught at S1
suggests that one of the habitat parameters important to jcs is substrate. Summary in Appendix A,

Table 41. JCS Catch Summary,

LITTLE Ri Si
# Traps 6 2
# Days 6 2
#ICS 97 69
Mean CPUE 2.69 17.25

Jes were captured at T5 and T6 was a tributary which was thought to be Little River but in fact was not part of the
survey. The tributary stream was braided, shallow and in the process of forming new channels as the jcs were caught
in approximately 10 cm of water that was flowing over the forest floor beside a mature white spruce. Channel width
was approximately 1m. Other older channels were a mix of smatl cobbles and gravel.

10.3.5 Land Use

At the old highway crossing a small ATV bridge spans the river. Signs of 4X4 vehicle traffic were observed at the
stream crossing. Bank failure was observed where vehicles had crossed. Evidence of a fish camp was observed on
the east bank. Approximately 5 km upstream is a second small bridge crossing the stream used by ATVs and horse
traffic. A trail runs up through the valley which is a traditional route for First Nations. Improvements to the trail are
being made. Tourism outfitters were observed utilizing the trails. Horses were observed grazing in the area near the
mouth,

10.4 DISCUSSION

10.4.1 Water Quality

- Analysis of data gathered on Little River show the following parameters equaling or exceeding limits set for

CCREM freshwater aquatic life (FAL). Values in mg/l unless stated otherwise, from Appendix D:

Aluminum (FAL 0,005-0.01) Aug. 1987 8.5 (total)
Aug. 1988 4.33 (total)
July 1993 0.198 (total)

Copper (FAL- 0.002-0.004) Aug, 1987 0.007 (total)
Tuly 1993 0.004 (total)

Iron (FAL-0.3) Aug. 1987 5.98 (totat)
Aug. 1988 3.67 (total)
July 1993 0.275(total)
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10.4.1 Adulf Chinook Salmon

Though there is some literature and traditional knowledge that suggests the Little River supported spawning
Chinook salmon, the information is inconclusive and the physical evidence would suggest otherwise. The mouth of
the stream was very turbid during the period of the survey in which there were no unusual precipitation events as
there was in 1988. The character of flow is primarily that of run. Suitable spawning subsirate does not appear to be
available though there are small areas of gravel near tributary streams, It may be that chinook salmon spawn in the
vicinity of the mouth of Little River in the mainstem Takhini River.

10.4.2 Juvenile Chinook Salmon

Both the Little River and The Mendenhall River share similar characteristics low grade streams with tortuous
meanders flowing through areas of discontinuous permafiost and carrying noticeable amounts of sediment, which in
the case of the Mendenhall River is significant. As in the Mendenhall River there is very little cover available in
Little River for jcs with the exception of inputs from tributary streams and the old highway crossing. What cover
exists is fully utilized. No obstructions or barriers were observed in Little River,

Site preference based on catch per unit effort (CPUE) near survey site $1 suggests that the Little River is preferred
habitat. Based on capture results for all traps in the area of reach surveyed, Rl, the CPUE lowers significantly.
Condition factor remains relatively the same. The SAR value is slightly better than that of Mendenhall River.
Benthic invertebrates numbered 23 individuals and 8 taxa in the Mendenhall River and 23 individuals and 9 taxa for
Little River.

Table 42. Comparison of K/CPUE/SAR

LITTLE RIVER Rl S1
Mean K* 1.05 1.04
Mean CPUE 2.69 17.25
SAR*#* 3 3

*K- JCS Condition Factor
** SAR-Site Assessment Rating (Appendix C) from Stream Invertebrate Survey, Streamkeepers
Handbook. Score of 1 (poor) to 4 (zood) gives a general rating of stream health at the site.

10.5 RECOMMENDATIONS

Substrate appears to be a limiting factor to jos rearing habitat. Consideration should be given to the possibility of
adding more cobble, boulder and large woedy debris cover into the stream. There is an abundance of fire killed
coarse woody material available in the surrounding forest and sections of the stream are accessible by road.

Construction of a bridge capable of withstanding highwater events should be considered. The bridgehead reserve
belongs to YTG.

YTG Agricultural Branch may need to re-evaluate their policy in regard to agricuftural lands that are under an
agreement for sale and require land clearing. Land clearing practices in and around streams, particularly smail
streams, may encourage successional deciduous growth near the margins of clearings and further encourage beaver
activity. Consideration of a set back from the edge of the riparian zone may be necessary instead of the high water
mark so that the riparian habitat is conserved.
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11 FLAT CREEK

11.1 LITERATURE REVIEW & CONSULTATIONS

Under the Yukon Placer Authorization (1993) Flat Creek is classified as a Type II- salmonid-rearing stream from the
mouth to approximately 8 km upstrearm.

Information included in FISS deals primarily with activities surrounding the Foothills Gas Pipeline proposal (noted
above). An alternative route was considered for the pipeline which would have crossed Little River, As a result the
stream was sampled by Beak Consultants for fish in 1978 with captures of slimy sculpin. A chinook spawning
location was referenced and the work cited was a series of maps entitled Aguatic Resource Inventory of the Southern
Lakes, Yukon produced by D. Davies & S. Eliington in 1981, The teport by Hunka and Shuler (1988) was the only
other reference cited. FISS map showing identified points was not available.

In 19388 Hunka and Shuler reported captures of 39 jcs in one trap set immediately below a bedrock waterfall at the
old highway crossing. No fish were captured in a trap set above the bedrock waterfall or at a location 6.5 km
upstream. The bedrock waterfall was reported to be 2 barrier. No beaver activity was documented within the area
surveyed,

In September of 1986 DFO staff conducted a beaver dam investigation on Flat Creek (DFO Stream Files). At that
time it was noted that no studies specifically addressed jes utilization of minor tributary streams. It was further noted
that beaver populations were on the rise as a result of forest harvesting practices, successional growth after forest
fires, low fur prices and control of natural predators. A minnow trapping program was conducted below and above a
large dam approximately 0.5 km downstream of the old highway crossing. Jcs were capture below the dam in
significant numbers (182) and above the dam near the highway crossing 30 jes were captured. The dam was
reported to pose an obstacle but not a barrier. It was concluded that the possibility of jes ascending the dam was
more likely than having been the product of spawning above the dam as chinook spawning had not been observed or
reported in Flat Creek. Comment was made regarding the robust size of jcs captured above the dam compared to
those captured below. It was suggested that habitat below the dam was fully utilized by rearing jes. No jcs were
captured within the still water behind the impoundment which led to the conclusion that jos may not utifize still
waters behind beaver dams, It was recommended that further study of the effects of beaver dams on jcs rearing be
carried out when possible, within the Whitehorse area, and in more detail.

A 1984 study that was initiated to address land development in the lower Takhini valley reported captures of jcs
along with whitefish, suckers and sculpins extending 80 m upstream the mouth of Flat Creek. The report did not
proceed beyond the draft stage. CPUE was calculated but method of capture was not noted. (DFO Stream Files)

The Mclntyre Creek chinook incubation box project was started in 1989 with the successful incubation of chum
salmon (Oncorhynchus keta). From 1990 to 1997 Chinook salmon eggs have been incubated in the box and fry have
been retured to their natal streams or tributaries thereof In September of 1991, 19,000 chinook fry were tagged and
clipped (adipose fin) and released into Flat Creek. A number of untagged, unclipped jcs were released into Flat
Creek from a number of schools that conduct classroom incubation projects. In June 1992, 36,500 tagged fry were
released into Flat Creek as well as an unknown number of fry from Whitehorse schools. In 1993, 57,900 were
released in August and schools released their fry in the spring. Average weight was 2.71 gm and 65 mm in length. In
1994, 53,000 fry were released into Flat Creek, the majority being tagged. Average weight was 2.6 gm and 63 mm
in length. In 1995, 56,500 were released with approximately half of the fry being tagged. Average weight was 2.2
gm and 61 mm in length. In the late summer of 1996, 11,000 tagged fry were released into Flat Creek averaging 2
gm in weight and 59 mm in length. Whitehorse schools released their fry into the Takhini River. A weir operated on
Flat Creek between Aug.10 and 19, 1996 and 2 male aduit chinook salmon were recorded though salmon were also
observed at the mouth. A fry trapping program was carried out and results indicated that wild jcs were growing more
quickly than hatchery raised fry which led to the conclusion that the fry release program needed to be carried out as
early as possible. In early July 1997, 39,440 tagged fry were released into Flat Creek averaging 0.8 gm in weight
and 45 mm in length. Whitehorse area schools also released an unknown number of fry from their classroom
incubation boxes. A weir was operated from Aug. 16 to 26, and no adult salmon were observed. In 1997 fry trapping
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was conducted by Whitehorse Correctional Center personnel to monitor growth of wild and hatchery raised fry.
(Tanner, 1996,1997)

Mining activity in the Flat Creek occurs immediately upstream of the old highway with 2 placer claims being staked.
The area had not been inspected for work by the district mining inspector at the time information was obtained (June
1997). The claim expired 2 months previously. Approximately 2km above the old highway crossing 2 quartz-mining
claims have been staked. Work had not been inspected by the district mining inspector and the claims were due to
expire on July 30,1997,

The Resource Management Officer for the Laberge District noted that commercial and residential fuel wood cutting
permits have been issued in the area but no timber harvesting permits

J. Gibson & Assoc. (1993) noted in their report that on June 19, 1993 five acres of agricultural land adjacent to the
Takhini River and approximately 2 km upstream of Flat Creek were treated with the herbicide compound MCPA
(phenoxyacetic compound). This was the second application to the area in 1993. The amount used was not reported.
It was further noted that MCPA persists in the soil for approximately one month under wet conditions and six
months under cool dry conditions and therefore was the herbicide/pesticide product most likely to be detected in
adjacent surface waters. Analysis results show the herbicide was not detected either upstream or downstream of the
application area. (MCPA <0.1 mg/l; 1, 2,4,5-TP Silvex <0.01 mg/l; 2,4-D <0.1 mg/l)

Geological Survey of Canada collected a stream sediment sample for metal analysis at locations 1210 approximately
1.5 km upstream the old highway crossing (Appendix D).

Gibson & Assoc. (1993) coilected a water sample approximately 1.5 km upstream the mouth in July of 1993 for
analysis of total metals, estimated flow, and reported Northern Affairs Program water sampling results for 1987 and
1988, and flow measurement for 1987 (Appendices D & E).

Laberge Environmental Services (1996) conducted a late winter survey on Little River of overwintering habitat for
chinook salmon and collected a water sample upstream of the old highway crossing for analysis of dissolved metals
{Appendix D) and estimated flow (Appendix E).

Five agricultural applications have been made in the area of Flat Creek, four of which cover the West Side of the
stream from the old highway to the mouth. One application is for an area on the East Side of the stream above the
highway, the boundary of which was not marked but would include the area staked for placer mining. Both the area
staked for mining and the agricultural application are in the name of the same person(s}).

First Nations have extensive land claims on both sides of the Flat Creek.

YTG has a bridge head reserve of 300m X 300m at the old highway crossing.

11.2 STREAM DESCRIPTION

The headwaters of Flat Creek originate in an alpine basin flanked by Pilot and Flat Mountains in the Miner Range.
Flat Creek drains an area of approximately 150 km’ and flows approximately 23 km from its headwaters to the
mouth, Most of the Fiat Creek watershed was affected by the 1958 Takhini burn.

11.2.1 Reach #1.

Reach #1 extends approximately 3.3 km upstream from the mouth. The valley is fan shaped and widens
considerably towards the mouth. The stream flows unconfined in an irregular meander pattern over low grade.
Forest cover s aspen/pine/spruce on upper benches. Marshy areas of alder/willow are common in the valley bottom,
as are pockets of polar/spruce. The stream flows at an average velocity of 0.41 m/s with 33% pool, 33% riffle and
33% run. Average channel width was 9.8 m, average weited width was 6.6 m with a mean depth of 0.34 m,
Substrate was 75% gravels and 25% fines with some sorting observed. Banks were 0.5 m high on average. The
mouth of the creek is wide and moderately deep for approximately the first 100 m of the stream. Beaver activity
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SMALL STREAM INVESTIGTIONS ON '
SELECT TRIBUTARIES OF THE TAKHINI RIVER FLAT CREEK

Above: Post spawn Chinook carcass
with clipped Adipose fin in Reach #1,

Right: Enumerating trapped JCS in Reach #1.
The beaver dam in the background appeared
to be a barrier to upstream migration of adult
Chinook spawners.

Below Right: JCS captured in Reach #3.

Below Left: JCS trap in Reach #1 near spawning
activity. Note sediment in substrate.
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begins approximately 400 m upstream of the mouth with a dam and large impoundment and remains extensive
throughout the reach. Access to reach #1 was gained by canoe from below the Alaska Highway.

11.2.2 Reach #2.

Reach #2 extends upstream approximately 2 km ending just above the power line crossing. The valley narrows
through this reach with the stream flowing occasionally confined in an irregular meander pattern over a low to
moderate grade. Forest cover is aspen/pine on upper slopes, alder/willow in the valley bottom and on the stream
banks. The stream flowed at an average velocity of 0.68 m/s with 33% pool, 33% riffle and 33% run, The average
channel width was 7.9 m with an average wetted width of 6.5 m and a mean depth of 0.25 m. The substrate was 10%
small cobble, 60% gravels and 30% fines. The stream flows over a bedrock cascade where the otd highway crosses.
The banks were 0.5 m high on average. No recent beaver activity was observed in this reach. The YEC powerline
crosses the stream at the top of the reach. This spot may be accessed by automobile along the hydro right of way.

11.2.3 Reach #3.

Reach #3 begins just above the YEC powerline crossing and extends upstream. The valley narrows and confines the
stream which flows with in an irregular channel pattern over a moderately steep grade. Forest cover consists of
successional aspen/pine on upper slopes with alder/willow in the valley bottom. The stream flowed at 0.55 m/s in
stepped cascades with 40% pool, 40% riffle and 20% run. Average channel width was 8.9 m with an average wetted
width of 4.6 m and a mean depth of 0.29 m. Substrate was 50% boulder, 10% cobbles, 10% gravels and 30% fines
with the exception of the bedrock canyon/waterfalls. The terminus of the canyon/waterfalls is approximately 200 m
upstream the powerline crossing. Large boulders have become wedged within the canyon and in some places
logjams have formed. Waterfalls ranged from 1-2 m in height. Two grayling were observed in the third upstream
pool. Significant amounts of large woody debris in the stream were a result of the Takhini Burn. No recent beaver
activity was noted in this reach.

Table 43, Summary of Flat Creek Reach Physical Characteristics *
Reach % Gradient % Cover % Pool/Riffle/Run % Fines/Grave/Larges/Bedrock

R1 5 10 33/33/33 25/75/33/00
R2 5 15 33/33/33 30/60/10/00
R3 1.5-6 33 40/40/20 30/10/60/00

*From DFO/MOE Stream Survey Form - Appendix B.

11.3 RESULTS: FIELD INVESTIGATIONS
Results of field measurements at representative reach survey sites:

11.3.1 Water Quality

Table 44. Summary of Flat Creek Reach Water Quality

Reach Date Diss. O, Cond. W. Temp pH Turb.
R1 Sept. 5/97 11.02 167 10.2 8.12 5
R2 Sept. 6/97 11.5 154 8.8 8.19 2
R2 Mar. 6/98 15.7 .183 0.0 738
R3 Sept. 6/97 11.4 .150 8.0 8.33 1
mg/l mS/cm °C N.T.U.
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11.3.2 Water Quantity

Table 45, Summary of Flat Creek Reach Water Quantity

Reach Date Mean Velocity Mean Width  Mean Depth K* Discharge
R1 Sept. 5/97 0.41 6.6 0.34 0.75 0.69
R2 Sept. 6/97 0.68 6.5 0.25 0.75 - 0.83
Rz Mar. 6/98 0.26
R3 Sept. 6/97 0.55 4.6 0.29 0.8 0.59
m/s m m 0.75-0.9 m/s®
* K= Constant to account for bottom roughness (0.75-0.9, depending on if smooth or rough stream bottom),
MOE/DFO (1994).

Winter flow in March 1998 was measured 50 m downstream of the bridge at the old highway crossing using the salt
dilution technique. Ice thickness was 0.8-1.5 m.

11.3.3 Aduit Chinook Salmon

On September 5 and 7 the mouth of Flat Creek was surveyed by canoe and foot for evidence of adult Chinook
salmon. From approximately 75 m upstream to a beaver dam located 400 m upstream, 18 carcasses were enumerated
and 6 redds. Spawning was estimated to have taken place between the weir site (200 m upstream) and the beaver
dam - an overall distance of 200 m. A number of underwater excavations were observed which appeared more as
pits than redds. Some of these were located adjacent to the weir construction material that was piled on the stream
bank. A great deal of care was exercised not to disturb the stream bottom. Eggs were observed in the stream and
several of the carcasses still had eggs inside them. Two redds were observed immediately below the beaver dam.

Table 46. Number of Adult Chinook Observed

Location Upstream (m) Live Dead
R1{75-200) 0 6
R1 (200-300) 0 7
R1 (300-400) 0 5
Total 18

Table 47. Number of Redds Observed

Location Upstream (m) Excavations Redds
R1 (200-250) 4

R1 (250-300) 3

R1 (300-350) 3 2

R1 (350-400) 4
Total 10 6

11.3.4 Juvenile Chinook Salmon

All reaches were extensively surveyed by foot and trapped from Sept. 5 to 7. Jes were caught in reaches #1, #2 and
#3. In reach #3 no jcs were caught above the waterfall/canyon. Jcs trapping was conducted above the bedrock
cascade at the highway crossing to verify the results of the 1988 survey. It was later learned that Whitehorse area
students had released unclipped fry above the bridge earlier in the year which nullified any results with respect to the
determination of the bedrock cascade as a barrier in 1997. Of further note- the largest fry captured on any stream of
the entire survey was on Flat Creek below the YEC powerline with a weight of 12.8 gm and 106 mm in length. The
adipose fin was clipped. Jcs were captured within the still water areas behind beaver dams, and in significant
numbers. All had their adipose fin clipped. None of the jes captured near the mouth had their adipose clipped.
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Finally, jes captured in reach #3 were more robust than jes captured downstream, with the exception of the 7 jcs
captured near the mouth, It is possible that jcs captured at the mouth were wild stock. Table 48 includes only those
Jes captured at survey sites for comparison of site preference. Summary in Appendix A

Table 48, JCS Catch Summary.

IBEX S1 $2 S3
# Traps 2 2 2
# Days 4 2 2
#ICS 3 40 13
Mean CPUE 038 w 375

11.3.5 Observed Land Uses

A dwelling was located on the west side of the stream just above the beginning of reach #2 on a clay bank that is
being actively eroded by the stream. Debris was observed in the stream downstream of the habitation. During the
winter survey it was observed that the dwelling (trailer) had been moved away from the bank. Frequent traffic was
observed along the old highway. The stream is bridged where the road crosses at the bedrock cascade. The bridge is
of sturdy construction with two large I beams providing support. Two mining claims are staked above the bridge.
None of them appeared to be actively worked, however a camp has been set up 5m from the riverbank. An unbridge
stream crossing is located just downstream. Remains of an old camp were observed below the powerline. There was
little sign of human activity above the hydro line crossing aside from woodcutting. Material for the building of a fish
weir was observed at streamside approximately 200 m upstream of the mouth.

11.4 DISCUSSION
11.4.1 Water Quality

Analysis of data gathered on Fiat Creek show the following parameters equaling or exceeding limits set for CCME
freshwater aquatic life (FAL). Values in mg/l unless stated otherwise, from Appendix D:

Aluminum (FAL-0.005-0.1) Aug. 1987 6.87 (total)
Aug. 1988 033 (total)
July 1993 0.095 (total)

Copper (FAL-0.002-0.004) Aug. 1987 0.005 (total)
July 1993 0.008 (total)

Iron (FAL-0.3) Aug. 1987 5.94 (total)
Aug. 1988 0.527 (total)
July 1993 0.302 (total)

11.4.2 Adult Chinook Saimon

Levy and Slaney (1993) provide a summary of temperature, depth, velocity and substrate size suitable for salmon
spawning and values are compared to survey results in Table 49.

Table 49, Comparison Of Select Spawning Criteria

Lewvy & Slaney Temp. (°C)

Minimum Velocity % Substrate 0-20% Fines

(1993) 36-139 Depth024m  03-091m/s  13-102mm* 2.6 4mm**
Flat R1 10.2 34 41 10 90
Flat R2 8.8 25 68 40 60

*Percent of bed material from DFO/MOE Stream Cards ranging from small gravels to small cobble (16-128 mm). Suitability of

Bine River Consulting 49 FLAT CREEK




Small Stream Investigations On Select Tributaries Of the Takhini River

gravel substrate is a function of fish size- large chinook spawners generally utilize much coarser gravel than pink salmon, for
example. Levy & Slaney (1993)

**Percent of fines from DFO/MOE Stream Cards ranging from fines to small gravel (<2-16 mm). Salmen alevins generally
experience difficulties with emergence when percentage of fines exceeds 20% of substrate volume, Levy & Slaney (1993).

Reach #1, which supports spawning salmon has temperature, depth, and velocity characteristics within the range
described by Levy & Slaney, but the amount of fines appears to be excessive, In discussions with Trix Tanner, who
has been providing technical assistance on the fry release program this may be the first generation of chinook to
attempt to spawn in Flat Creek and their success will be carefully monitored. Mrs. Tanner noted that the substrate
was not ideal. (pers. comm.) Further upstream in reach #2 there may be areas of suitable substrate but the amount of
fines may once again be a limiting factor. Based on the 1998 winter survey there appears to be a sufficient base
flow in the stream.

11.4.2 Juvenile Chinook Salmon

The results of the trapping program suggest that the waterfall\canyon in reach #3 is a barrier. The fry release
program confounds any attempts at determining whether other obstructions or barriers exist although it may be that
the beaver dam at the mouth is an obstruction as the only jes caught above the dam had their fins clipped. Jcs
utilizing still waters behind beaver dams were only observed on Flat Creek. In Lucky Love Creek and in the Ibex
River, water was moving between areas of impoundment. Tt may be that jcs are moving downstream on Flat Creek
and numbers buildup behind the beaver dams,

Site preference based on catch per unit effort (CPUE) suggests that reach #2 is preferred jos habitat within Flat
Creek but this is inconclusive as fry releases into reach #2 may have confounded results. The SAR value of 3.25 for
reach 1 may reflect the CPUE and K more accurately within Flat Creek if in fact these are wild jcs. The good SAR
value for reach #3 may have something to do with the robust size of the jes in this reach or it may be that the bigger
jcs are getting further upstream over the small boulder cascades.

Table 50. Comparison of K/CPUE/SAR.

IBEX S1 52 53
Mean K* 0.91 1.14 i.13
Mean CPUE 0.38 10 325
SAR** 3.25 3.5 3.75

*K- JCS Condition Factor
** SAR-Site Assessment Rating (Appendix C) from Stream Invertebrate Survey,

Streamkeepers Handbook. Score of 1 (poor) to 4 {good) gives a general rating of stream health
at the site.

11.5 RECOMMENDATIONS

“Salmon in the classrcom” released fry are indistinguishable from wild stocks and their release into Flat Creek will
confound attempts at monitoring growth of wild and hatchery raised jcs. Tagging or clipping the adipose of all
hatchery-raised fry would make it easier to distinguish wild stock from hatchery stock. Alternatively, these fry could
be released into the mainstem Takhini River without fins clipped.

Beaver activity in reach #1 may be an obstruction to jcs migration. Area of spawning activity is limited and fully
utilized. The number of returning spawners may increase based on the increase in the number of fry released. The
quality of spawning habitat is questionable. If emergence is successful then beaver dams should be removed to
accommodate a possible greater number of returning spawners, and beaver activity monitored. With respect to
beaver management, a number of options could be considered:

¢ may want to consider an incentive program for trappers and First Nations to trap beavers in affected areas if this
is agreement with YTG beaver management guidelines.

+ in conjunction with an incentive program, a minimum beaver catch quota could be set for the owner of the
trapline concession in the Flat Creek valley.
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-4 opening up of beaver dams following DFO/YTG beaver management guidelines.

YTG Agricultural Branch may need to re-evaluate their policy in regard to agricuitural lands that are under an
agreement for sale and require land clearing. Land clearing practices in and around streams, particularly small
streams, may encourage successional deciduous growth near the margins of clearings and further encourage beaver
activity. Consideration of a set back from the edge of the riparian zone may be necessary instead of the high water
mark so that the riparian habitat is conserved.

May require close monitoring of mining activities adjacent to the stream to ensure compliance with existing
regulations,
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12 LUCKY LOVE (BB) CREEK

i12.1 LITERATURE REVIEW & CONSULTATIONS

Under the Yukon Placer Authorization (1993), Lucky Love Creek is classified as a Type II-salmonid rearing stream
from the mouth to approximately 2 km upstream.

;\ 1984 study that was initiated to address land development in the lower Takhini valley. Lucky Love Creek was
sampled for fish though no primary information was obtained from DFO Stream Files.

FISS Information includes fish sampling activities surrounding the Foothills Gas Pipeline proposal (noted above).
An alternative route was considered for the pipeline. As a result Lucky Love Creek was sampled by Beak
Consultants for fish in 1978 with no fish observed. Reference is also made to the results of Hunka and Shuler’s
(1988) jes minnow trapping program where no fish were caught. A beaver dam was documented approximately 100
m upstream the mouth. FISS map showing identified points was not available.

Mining claims staked within the drainage area have been disatlowed.

Geological Survey of Canada collected stream sediment samples for metal analysis at location 1002 in 1985
approximately 2 km upstream of the Alaska Highway (Appendix D).

Agricultural land applications cover the entire drainage below the Alaska Highway.
A recreational firearms range is maintained on federal lands on the west side of the drainage area.

The Alaska Highway crosses all tributaries of Lucky Love Creek.

12.2 STREAM DESCRIPTION

The headwaters of Lucky Love Creek begin on the upper slopes of Haekel Hill and flow approximately 11km to the
mouth. Lucky Love Creek drains a small area of 26 km®. Below the highway Lucky Love Creek has cut deep valleys

through the lacustrine clay of the Takhini basin. The surrounding area was extensively burned in the 1958 Takhini
fire.

12.2.1 Lucky Love, Reach #1.

Reach #1 extends approximately 500 m upstream from the mouth, A small grass/sedge marsh surrounds the mouth
of Lucky Love Creek which is habitat typical of northern pike. The stream is relatively narrow and deep for 40 m
prior to entering the Takhini River. Where unaffected by beaver the stream flowed at 0.28m/s in occasional
confinement over minimal grade through a fan shaped valley. Approximately one third of the reach was flooded
under beaver impoundments. Forest cover was successional pine/aspen on benches above the valley and
alder/willow/poplar in the valley bottom. The stream had an irregular channel pattern and was 5% pool, 25% riffle
and 70% run with an average channel width of 4.5 m, average wetted width of 2.2 m and a mean depth of 0.35 m.
Substrate was 70% clay with the remaining 30% an unsorted mix of gravel/cobble/boulder. Clay banks were on
average 0.6 m high. Beavers were very active, with four dams in this reach. The largest of the dams was located
approximately 500 m upstream the mouth. Access to reach #1 was by foot and canoe on the Takhini River.

12.3 LUCKY LOVE, REACH #2,

Reach #2 extends approximately | km upstream from the large beaver impoundment. At this point the valley
narrows and confines the stream which continues to flow in an irregular channel pattern at low velocity over
minimal grade. Vegetation was much the same as reach # 1, however, valley confinement had allowed fire killed
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trees to criss-cross the stream. This combined with willow/alder growth along the stream edge created a high degree
of crown closure in some areas. The grade is low and velocity was measured at 0.31 m/s. The stream channel
averaged 9.7m in width, Wetted width was 1.75 m with a mean depth of 0.22 m. Through this reach the stream
flowed as 40% pool and 60% run. Substrate was clay and sand. Old beaver activity was noted with the presence of
old breached dams. Evidence of a wolf den was also noted. Wood cutting trails allow vehicle access to the benches

above reach #2. The eastern most tributary flows through a bedrock canyon approximately 500 m below the
highway.

Table 51. Suinmary of Lucky Love Creek Reach Physical Characteristics *
Reach % Gradient _ % Cover % Pool/Riffle/Run % Fines/Grave//Larges /Bedrock
R1 0.5 5 05/25/70 70/20/10/00
R2 0.5 10 40/00/60 100/00/00/00
*From DFO/MOE Stream Survey Form - Appendix B. :

12.4 RESULTS: FIELD INVESTIGATIONS
Results of field measurements at representative reach survey sites:

12.4.1 Water Quality

Table 52. Summary of Lucky Love Creek Reach Water Quality

Reach  Date Diss. O Cond. W.Temp pH Turb.
R1 Aug. 20/97 12.73 270 7.5 3.14 52
R1 Mar, 14/98 147 267 0.4 8.13
R2 Aug. 20/97 12.51 270 72 9.61 0
mg/| mS/cm  °C N.T.U.

12.4.2 Water Quantity

Table 53. Summary of Lucky Love Creek Reach Water Quantity

Reach Date Mean Velocity  Mean Width  Mean Depth K* Discharge
R1 Aug. 20/97 0.28 4.5 035 0.75 0.33
R2 Aug. 20/97 0.31 1.75 0.22 0.75 0:69
m/s m m 0.75-0.9 /s’
* K= Constant to account for bottom roughness (0.75-0.9, depending on if smooth or rough stream bottom),
MOE/DFQ 1994,

During the winter survey in March 1998 ice cover within the areas of beaver impoundment was sagging and
appeared to be frozen to the bottom of the channel.

12.4.3 Adult Chinook Salmon
No evidence of adult salmon or spawning activity was observed.

12.4.4 Juvenile Chinook Salmon

Lucky Love Creek was extensively surveyed by foot and trapped from August 18 to 20. Jcs were captured in reach
#1 in significant numbers. Only those traps downstream of potential obstructions/barriers were used to calculate
CPUE. Summary in Appendix A,
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SMALL STREAM INVESTIGTIONS ON
SELECT TRIBUTARIES OF THE TAKHINI RIVER LUCKY LOVE (AA) CREEK

Above Left: Beaver dam 460m above the mouth of the siream.  Above Right: Section of Reach #1 where JCS
This dam may have been a barrier to upstream migration of were observed and trapped.
JCS.
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Table 54. JCS CPUE Summary.

LUCKY LOVE S1
# Traps 3
# Days 6
#JCS 32
Mean CPUE 1.78

12.4.5 Land Use

Agricultural activity in the form of extensive land clearing, in some areas to the edge of the stream valley, was
observed in the area. An network of trails was observed that were once used to harvest firewood in the area.

12.5 DISCUSSION
12.5.1 Water Quality

A water sample was taken from the Lucky Love Creek at S1 on March 14/98 for analysis of dissolved metals,
Analysis of data gathered on Lucky Love Creek show the following parameters equaling or exceeding limits set for
CCREM freshwater aquatic life (FAL). Values in mg/l unless stated otherwise, from Appendix D:

Aluminum (FAL-0.005-0.01) March 1998 0.207 (disolved)
Iron (FAL-0.3) March 1998 0.38 (disolved)

12.5.2 Adult Chinook Salmon

There is no literature, traditional knowledge or other evidence to suggest that Lucky Love supported spawning
Chinook salmon nor is it likely given the size, volume and general characteristics of the stream.

12.5.3 Juvenile Chinook Salmon

The results of the trapping program suggests that beaver activity approximately 500 m upstream from the mouth is a
barrier to jos upstream migration into reach #2 where there appears to be favorable rearing habitat available, as
suggested by the information gathered from stream and benthic surveys.

CPUE based on minnow trap catches may underestimate the actual number or density of jcs present as more jos
were observed than were actually caught.

Table 55.
LUCKY LOVE Rl R2
Mean K* 1.19
Mean CPUE 1.78
SAR** 25 3.25

*K- JCS Condition Factor
** SAR-Site Assessment Rating (Appendix C) from Stream Invericbrate Survey, Streamkeepers
Handbook. Score of 1 (poor) to 4 (good) gives a general rating of stream health at the site.

The SAR score for reach #1suggest that overall stream health based on benthic invertebrates is less than acceptable
and this is reflected in the relatively low CPUE. The condition factor, on the other hand is relatively high which is
interesting as the overall size of jcs captured in Lucky Love Creek appeared small, though this may be attributable to
an age difference. Moodie (1993} reported young-of-year jcs in June on Croucher Creek as having a mean length of
55 mm and a mean weight of 2.3 gm. One year old fish were identified as having a mean length of 77 mm and a
mean weight of 4.7 gm. Almost all the jcs captured in Lucky Love Creek appear to be young-of-year and have a
relatively good condition factor though the SAR score might suggests otherwise.
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12.6 RECOMMENDATIONS

Beaver activity in Lucky Love Creek may have had a positive impact on the quality of habitat for jcs. Within the
areas between impoundments numerous jcs and grayling were observed utilizing deep pools. Water was found
flowing in the stream below the beaver dams during the period of the winter survey. No restoration or enhancement
activities are recommended for Lucky Love Creek.

Bine Rizer Consulting 55 LUCKY LOVE (BB) CREEK
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JCS Minnow Trapping Summary
NAME DATE COMMENT | DAYS| Limm} | Wigm) | TOTAL K | MEAN K| CPUE
IBEX R5T.32 AUG 20/97 1 0 0 0
IBEXR.5T.31 AUG 20/97 L1 0 0 0
IBEXR.5T.30 AUG 2097 | GROBSVD | 1 0 0 0
IBEX R.5 T.29 AUG 20/97 | GR OBSVD 1 0 0 0
IBEX R4 T.28 AUG 20197 1 0 0 0
IBEX R4 T.27 AUG 20/97 1 0 0 0
IBEXRAT.26 AUG 20197 1 0 0 0
IBEXR.4T.25 AUG 20187 1 CCG 1 0 0 0
IBEXR3AT.24 AUG 23797 1 0 0 0
IBEXR.3AT.23 AUG 23/97 1 0 0 0
IBEXR3T.22 AUG 23197 1 0 0 0
IBEXR3T.21 AUG 23/97 1 0 0 0
IBEX R.3 T.20 AUG 23197 1 0 0 0
IBEXR.3 T.19 AUG 23/97 1 0 0 0
IBEXR.3T.18 AUG 23/97 1 CCG 1 0 0 0
IBEX R.3 T.17 AUG 2397 1 CCG 1 0 0 0
IBEXR.3T.16 AUG 2397 1CCG 1 0 0 0
IBEXR.3 T.15 AUG 2397 2CCG 1 83 6.4 2 112 1.15 2
AUG 23197 72 4.4 1.18
IBEX R3T.14 AUG 23197 3ICCG 1 0 0 0
IBEX R.3T.13 AUG 23/97 1 0 0 0
IBEX R3T.12 AUG 23/97 1 0 0 0
IBEX R.3 T.11 AUG 23197 1CCG 1 77 4.9 5 1.07 1.15 5
AUG 23/97 67 27 0.9
AUG 23/97 77 3.5 0.77
AUG 23497 75 42 1
AUG 23197 74 34 0.84
{BEX R.3T.10 AUG 2397 | 4 CCG+ 1 79 5.8 9 1.18 1.17 )
AUG 2307 1GR 75 5.2 123
AUG 2397 OBSVD 80 75 1.46
AUG 23/97 76 5 1.14
AUG 23497 73 3.6 0.93
AUG 23197 75 4.7 1.11
AUG 23/97 79 5.5 1.12
AUG 2397 78 5.1 1.07
AUG 2397 70 4.3 1.25
IBEX R3T.9 AUG 2397 1 72 2.1 91 056| 099 91
AUG 2397 75 3.5 0.83
AUG 2397 73 2.7 0.69
AUG 2397 7 35 0.58
AUG 23597 78 2.7 0.57
AUG 2397 82 72 1.31
AUG 2397 75 4 0.95
AUG 23/97 74 5.1 1.26
AUG 23/97 76 4 0.91
AUG 23/97 76 4.7 1.07
AUG 23/97 77 4.2 0.92
AUG 23/97 72 4 1.07
AUG 23197 87 8.2 1.25
AUG 2397 72 32 0.86
AUG 23/97 72 3.6 0.96
AUG 23197 75 4.6 1.09
AUG 23/97 71 4 1.12
AUG 23197 72 4.9 1.3
AUG 23/97 83 6.5 1.14
AUG 23197 77 4.5 0.99
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JCS Minnow Trapping Summary
NAME DATE COMMENT | DAYS!| L{mm) | Wigm} | TOTAL | K | MEANK | CPUE
IBEX R3T.8 AUG 23197 1CCG 1 75 4.7 33 1.11 1.12 33
AUG 23/97 74 4.7 1.16
AUG 23197 75 4 0.95
AUG 23/97 77 4.5 0.99
AUG 23/97 73 43 1.11
AUG 23/97 79 6 1.22
AUG 23/97 78 55 1.16
AUG 23/97 82 5.9 1.07
AUG 23/97 81 6 1.13
AUG 23/97 80 5.9 115
AUG 23/97 77 54 1.18
AUG 23/97 75 5.1 1.21
AUG 23/97 73 4 1.03
AUG 23/97 72 4.7 1.26
AUG 23197 76 4.5 1.03
AUG 2387 80 5.5 1.07
AUG 23197 77 5.2 1.14
AUG 2397 69 35 1.07
AUG 2397 73 4.5 1.16
AUG 2397 71 4.5 1.26
IBEX R2T.7 AUG 25087 6 CCG 2 73 4.1 16 1.05 1.06 8
AUG 25/97 77 4.5 0.89
AUG 25/97 T4 4.6 1.14
AUG 25187 81 6.3 1.18
AUG 25/87 75 4.2 1
AUG 25/97 T4 44 1.09
AUG 25/87 77 5.1 1.12
AUG 2587 75 44 1.04
AUG 25/97 77 4.6 1.01
AUG 2507 75 4.3 1.02
AUG 2507 74 42 1.04
AUG 25/97 75 4.9 1.16
AUG 25/97 68 3.2 1.02
AUG 25/07 76 4.3 0.98
AUG 25/97 71 3.7 1.03
AUG 25/97 68 3.2 1.02
IBEX R2T6 AUG 25/97 2CCG 2 76 5 6 1.14 1.1 3
AUG 25197 76 4.3 0.98
AUG 2587 78 56 1.18
AUG 25/97 74 37 0.91
AUG 2597 73 5 1.29
AUG 2507 77 5 11
IBEX R2T.5 AUG 2797 1 0 0 0
IBEX R2T4 AUG 27/97 11 CCG 4 0 0 0
IBEX R2T.3 AUG 2787 3CCG 1 71 35 8 0.98 1.02 6
AUG 271897 74 3.9 0.96
AUG 27197 73 3.5 0.9
AUG 27197 66 3.3 1.15
AUG 27197 71 3.8 1.06
AUG 27097 70 3.7 1.08
IBEX R1T2 SEPT 3197 1 67 3 3 1 0,98 3
SEPT 387 69 3.3 1
SEPT 3/97 74 3.8 094
IBEX R.1T.1 SEPT 3/97 3CCG 1 75 42 " 1 1.01 11
SEPT 3/97 71 3.4 0.95
SEPT 3/97 70 3.2 0.93
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JCS Minnow Trapping Summary
NAME DATE COMMENT | DAYS| Limm) | Wigm) | TOTAL | K | MEANK | CPUE
SEPT 3/97 70 35 1.02
SEPT 3/97 68 3.1 0.99
SEPT 3/97 79 48 0.97
SEPT 3/97 74 4.3 1.06
SEPT 397 69 33 1
SEPT 3/97 67 3 1
SEPT 3/97 69 34 1.03
SEPT 3/97 70 4 1.17
ARKELL R4T.S AUG 29/87 [1cCG135mm| 1 0 0 0
ARKELL RAT.S AUG 29/97 lCS+IGROBSY 1 0 0 0
ARKELL R3T7 AUG 29/97 1 78 6.1 3 1.29 1.21 3
AUG 29/97 72 4.6 123
AUG 29797 68 3.5 1.11
ARKELL R3T6 AUG 29/97 1 68 3.9 12 1.24 1.09 12
AUG 29/97 73 §3 1.36
AUG 29/97 71 4.2 117
AUG 29197 73 4 1.03
AUG 29/97 69 3.9 1.1%
AUG 2997 68 35 1.11
AUG 29/97 71 3.9 1.09
AUG 28/97 75 4.5 1.07
AUG 2897 74 4 0.99
AUG 29/97 71 3.6 1.01
AUG 29/97 67 26 0.86
AUG 29/97 72 3.6 0.96
ARKELL R2T5 AUG 29/97 1 70 34 22 0.99 1.05 2
AUG 26/97 68 3.2 0.87
AUG 28/97 78 4.8 1.01
AUG 29/97 77 5 1.4
AUG 29/97 69 2.8 0.85
AUG 20/97 74 4 0.99
AUG 29/97 70 3.8 1.11
AUG 29/97 67 33 1.1
AUG 29/97 66 3 1.04
AUG 29/97 68 36 1.14
AUG 29197 73 4 1.03
AUG 28/97 64 28 1.07
AUG 29/97 66 3 1.04
AUG 29/97 67 35 1.16
AUG 29/97 67 3.2 1.06
AUG 29/97 64 28 1.07
AUG 29/97 67 34 1.13
AUG 29/97 69 3.5 1.07
AUG 29/97 63 25 1
AUG 29/97 64 28 1.07
AUG 29/97 67 3.3 1.1
AUG 29/97 66 3 1.04
ARKELL R2T4 AUG 29/97 2 CCG 1 80 54 38 1.05 108 38
AUG 29/97 72 3.7 0.99
AUG 29197 62 2.5 1.05
AUG 29/97 69 3 0.91
AUG 2917 69 33 1
AUG 20197 64 2.8 1.07
AUG 2997 73 4.1 1.05
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JCS Minnow Trapping Summary
NAME DATE COMMENT |DAYS| Limm) | Wigm) | TOTAL | K | MEANK| CPUE
AUG 29/97 62 25 1.05
AUG 29/97 67 3 1
AUG 29197 65 32 1.17
AUG 29/97 70 3.7 1.08
AUG 29197 65 3 1.09
AUG 29/97 &5 29 1.06
AUG 29197 68 34 1.08
AUG 29197 66 3.2 1.11
AUG 29197 69 3.6 1.4
AUG 29/97 66 3.2 1.1
AUG 29/97 68 3.9 1.24
AUG 29/97 65 32 1.17
AUG 20197 67 3.5 1.16
AUG 29/87 72 4 1.07
AUG 29197 70 3.6 1.05
AUG 29/97 66 34 1.18
AUG 29197 62 29 1.22
AUG 295197 69 33 1
AUG 29/97 65 27 0.98
AUG 2997 66 3 1.04
AUG 29197 71 a7 1.03
AUG 29/97 72 29 1.04
AUG 29197 70 38 1.1
AUG 29187 €9 3.5 1.07
AUG 29/97 77 4.6 1.01
AUG 2997 71 41 1.15
ALKS 29197 66 32 1.11
AUG 29/97 67 3.7 1.23
AUG 2957 64 2.7 1.03
AUG 29/97 67 33 1.1
AUG 29197 . 65 2.5 0.91
ARKELL R1T3 AUG 2787 1CCG 1 69 3.1 4 0.94 1.03 £
AUG 27197 73 4.1 1.05
AUG 27897 79 5 1.01
AUG 2787 74 4.5 1.11
ARKELL R1T.2 AUG 27197 1CCG 1 75 4.8 3 1.14 1.13 3
AUG 27197 &9 35 1.07
AUG 27197 76 52 1.18
ARKELL R1T.1 AUG 2797 4 CCG 1 71 36 10 1.01 1.9 10
AUG 27197 74 5 1.23
AUG 2797 91 8.6 1.14
AUG 27/197 82 6.2 1.42
AUG Z7me7 74 4.3 1.06
AUG 2797 76 4.8 1.09
AUG 27/97 74 4.5 1.1
AUG 27/97 73 4.6 1.18
AUG 2797 72 3.9 1.04
AUG 27197 84 6.3 1.06
EASY LOVER.1T6 | SEPT17/97 1CCG 0.5 ] 0 0
EASYLOVER.1T5 | SEPT 1797 05 0 0 0
EASYLOVER.1 T4 | SEPT 1797 1 0 0 0
EASY LOVER.1 T3 |SEPT17/97 1 0 0 0
EASYLOVER.1T.2 | SEPT 17/97 | 1BEETLE 1 0 0 0
EASY LOVER.AT.1 SEPT17/97 | 3 BETTLE 1 0 0 0
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JCS Minnow Trapping Summary
NAME DATE COMMENT |DAYS| Limm) | Wigm) | TOTAL | K { MEANK| CPUE
MENDENHALL R.1T.1 | SEPT 2/97 1 0 g g
MENDENHALL R.1T.2 | SEPT 2/97 1 0 0 0
MENDENHALL R1T.3 | SEPT 2197 1 0 0 0
MENDENHALL R.1 T.4 | SEPT 2/97 1 77 4.5 1 0.99
MENDENHALL R1TS5 | SEPT2/97 | 148U+ C 1 0 0 0
MENDENHALL R.1T.6 | SEPT 2/97 1 0 0 a
STONYR.1 T.1 SEPT 2197 3CCG 1 64 2.6 28 0897 098 28
SEPT 2/97 63 2.2 0.88
SEPT 2197 65 25 0.91
SEPT 2/97 &5 25 0.87
SEPT 2/57 77 4 0.88
SEPT 2/87 64 25 0.99
SEPT 2/87 64 2.4 0.92
SEPT 2/97 67 2.9 0.96
SEPT 2/97 72 34 0.81
SEPT 2/97 64 2.5 0.85
SEPT 2/97 65 2.5 0.91
SEPT 2/97 88 76 1.12
SEPT 2/97 79 4.4 0.89
SEPT 2/97 73 4 1.03
SEPT 2/97 80 49 0.96
SEPT 2197 70 3.2 0.93
SEPT 2/97 65 2.9 1.06
SEPT 2197 73 34 0.87
SEPT 2197 59 1.8 0.88
SEPT 297 77 54 1.18
SEPT 297 64 26 0.99
SEPT 2/07 65 29 1.06
SEPT 2/67 72 3.8 1.02
SEPT 2197 64 2.8 1.07
SEPT 2/97 68 3.8 121
SEPT 297 71 36 1.01
SEPT 2/97 70 3.5 1.02
SEPT 2/97 69 3.3 1
STONYR.1T.2 SEPT 2/97 3CCG 1 75 5 104 1.19 1.04 104
SEPT 2/97 91 8.9 1.18
SEPT 2/97 68 3 095
SEPT 2197 70 36 1.05
SEPT 2/97 76 4.4 1
SEPT 2197 71 3.7 1.03
SEPT 2197 69 36 1.1
SEPT 2197 83 6.5 1.14
SEPT 2/97 83 5.9 1.03
SEPT 2/97 66 3 1.04
SEPT 2/97 73 4 1.03
SEPT 2/97 rAl 42 117
SEPT 2/97 65 3.2 117
SEPT 2/97 70 3.7 1.08
SEPT 2197 71 37 1.03
SEPT 2/97 70 3.5 1.02
SEPT 2/97 61 2.3 1.01
SEPT 2/97 65 28 1.02
SEPRT 2/97 81 51 0.96
SEPT 2197 75 4 0.95
SEPT 2/97 87 6.2 0.94
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JCS Minnow Trapping Summary
NAME DATE COMMENT | DAYS| Limm) | Wigm) [ TOTAL | K | MEANK; CPUE
SEPT 2/97 72 32 0.86
. SEPT 2197 82 6.2 1.12

SEPT 2/97 78 52 1.1
SEPT 2/97 78 4.6 0.97
SEPT 2197 68 3.1 0.99
SEPT 2/97 77 4.5 0.99
SEPT 2/97 73 43 1.02
SEPT 2/47 73 3.8 0.9%
SEPT 2/97 76 48 1.09
SEPT 2/97 70 3.3 0.96
SEPT 2/97 66 2.8 0.97
SEPT 2/97 74 4.3 1.06
SEPT 2/97 69 3.4 1.03
SEPT 2/97 67 3.4 1.03
SEPT 2197 71 4.1 1.15
SEPT 2197 75 4.4 1.04
SEPT 2/97 69 3.2 0.97
SEPT 2197 79 4.9 0.99
SEPT 2/97 80 5.6 1.09
SEPT 2197 78 5.3 112
SEPT 2/97 79 52 1.05
SEPT 2/97 70 38 1.11
SEPT 2/97 70 3.4 0.99
SEPT 2197 68 34 1.08
SEPT 2/97 69 3.4 1.03
SEPT 2/97 69 3.2 0.97
SEPT 2097 79 4.8 0.97
SEPT 2/97 74 4.6 1.14
SEPT 2/97 74 4.6 1.14

STONYR2TJ3 SEPT 397 2 78 5 8 105| 1.07 4
SEPT 3/87 75 4.6 1.08
SEPT 3497 79 55 1.12
SEPT 3/97 74 4 0.99
SEPT 3/97 76 46 1.05
SEPT 397 74 4.3 1.06
SEPT 397 71 4.1 1.15
SEPT 3097 76 4.6 1.05

STONYR2TA4 SEPT 397 2 73 4.1 17 1.05 1.1 8.5
SEPT 3097 77 4.9 1.07
SEPT 3/97 77 4.8 1.05
SEPT 3/97 77 4.9 1.07
SEPT 3/97 71 4 112
SEPT 3/97 80 5.4 1.05
SEPT 3/97 75 4.3 1.02
SEPT 3/97 80 52 1.02
SEPT 3/97 80 6.4 125
SEPT 3/97 80 5.8 1.13
SEPT 3/97 81 5.6 1.05
SEPT 3/97 80 64 1.25
SEPT 3/97 74 4.2 1.04
SEPT 3/97 76 48 1.09
SEPT 3/97 75 5 1.19
SEPT 2197 84 66 1.11
SEPT 3/97 77 5.1 1.12

STONYR2TS SEPT 8/97 1 80 5.9 5 1.16 1.07 5
SEPT 8/97 72 3.6 0.96
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JCS Minnow Trapping Summary
NAME DATE COMMENT | DAYS| L{mm) | Wigm) | TOTAL | K | MEAN K| CPUE
SEPT 8/97 79 58 1.18
SEPT 897 74 4 0.99
SEPT 8197 74 43 1.06
STONY R2T6 SEPT 8/97 1 80 56 6 109 1.07 6
SEPT 8/97 78 49 1.03
SEPT 8/97 70 36 1.05
SEPT 8197 72 4 1.07
SEPT 8097 75 43 1.02
SEPT 897 70 3.9 1.14
STONY R2T.7 SEPT 10097 2 81 5 8 0.94 1.07 4
SEPT 10/97 81 5 0.94
SEPT 1097 91 8.4 1.11
SEPT 10/97 81 5.7 1.07
SEPT 10/97 78 53 1.12
SEPT 10097 80 5.9 1.15
SEPT 10/97 81 58 1.09
SEPT 1097 78 5.3 1.12
STONYR2T.8 SEPT 10/97 2 8 | 6 [ 7 [088]| 105 | 35 | .
SEPT 10/97 85 6.6 1.07
SEPT 10/97 80 5.9 115
SEPT 1097 71 39 1.09
SEPT 1047 75 4.3 1.02
SEPT 10/97 78 49 1.03
SEPT 10/97 79 s 1.01
STONYR2ZTSO SEPT 10/97 2 74 39 1 096| 0.96 0.5
STONYR.2T.10 SEPT 10/97 2 79 5.6 3 114 105 1.5
SEPT 1097 78 47 0.99
SEPT 1097 83 5.9 1.03
STONYR2T.11 SEPT 8/97 |watersHreEw]| 1 0 0 0
STONYR.2T.12 SEPT 8/97 1 0 0 0
- STONYR.J3T.13 SEPT 397 1 0 0 0
STONYR.3T.14 SEPT 3/97 1 0 0 ¢
STONYR3T.16 SEPT 397 1 0 0 0
STONYRJ3T.16 SEPT 3/97 1 Q 0 ¢
JTMILER3T.12 SEPT 1197 1CCG 1 0 0 ¢
JTMILER3T.11 SEPT 1197 1CCG 1 0 4 0
ITMILER3T.10 SEPT 1197 20CG 1 0 0 0
ITMILERS3 TS SEPT 11/97 1 0 0 0
I7MILER2TS SEPT 11/97 1JGR 1 0 0 0
J7TMILER2T.7 SEPT 11/97 | 1 JGR, 1CCG 1 0 0 0
37MILER2TS6 SEPT 1187 1 70 34 7 0.99 1.07 7
SEPT 1197 84 58 0.98
SEPT 1197 70 34 0.99
SEPT 1187 77 4.8 1.0%
SEPT 11497 69 35 1.07
SEPT 11197 65 3.4 1.24
SEPT 11197 64 3.1 1.18
37MILER2TS SEPT 11/97 1 67 3.1 8 1.03 1.07 8
SEPT 11197 67 33 1.1
SEPT 11/97 80 5.5 1.07
SEPT 11497 76 4.5 1.03
SEPT 11/97 82 62 112
SEPT 11497 77 5 1.1
SEPT 11/97 86 7.1 112
SEPT 11/97 69 3.2 0.97
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JCS Minnow Trapping Summary
NAME DATE COMMENT | DAYS| L{mm) | Wigm) [ TOTAL | K | MEAN K| CPUE
37MILER1 T4 SEPT 11/97 1 82 6 51 1.09 1.06 51
SEPT 11/97 68 2.9 0.92
SEPT 11097 82 58 1.05
SEPT 1187 73 4.4 1.13
SEPT 11197 67 34 1.13
SEPT 1147 70 38 1.11
SEPT 11/97 64 28 1.07
SEPT 1107 65 2.9 1.06
SEPT 1197 66 3.1 1.08
SEPT 11/97 73 42 1.08
SEPT 1197 73 42 1.08
SEPT 11/97 71 35 0.98
SEPT 11097 65 2.9 1.06
SEPT 11/97 66 29 1.01
SEPT 11/97 69 34 1.03
37TMILERAT.3 SEPT 11197 1 70 34 25 0.99 1.12 25
SEPT 11097 68 3.7 1.18
SEPT 1187 70 3.8 1.19
SEPT 1197 61 35 1.54
SEPT 1197 72 4.4 1.18
SEPT 1197 65 3.2 1.17
SEPT 11097 62 22 0.92
SEPT 1197 67 3.4 1.13
SEPT 1197 67 3.2 1.06
SEPT 11/97 65 2.6 0.95
SEPT 11/97 76 4.8 1.09
SEPT 1197 65 3.1 1.13
SEPT 1107 62 2.7 1.13
SEPT 1187 75 4.6 1.07
SEPT 1147 62 26 1.09
J7IMILERA T2 SEPT 16/97 1 83 6.5 1 1.14 1.14 1
3TMILERATA SEPT 16/97 1 75 4.4 3 1.04 1.09 3
SEPT 1697 79 5.7 116
SEPT 16197 89 76 1.08
LITTLER.1 T.1 SEPT 1297 2CCG 1 70 36 28 1.05 1.02 28
SEPT 12/97 65 25 0.91
SEPT 12197 68 3.3 1.05
SEPT 12197 65 2.7 0.98
SEPT 1297 60 2.1 0.97
SEPT 12197 73 4 1.03
SEPT 12197 73 4 1.03
SEPT 1297 80 5.7 1.1
SEPT 12/97 73 4 1.03
SEPT 12/97 73 4.4 1.13
SEPT 12/97 62 24 1.01
SEPT 12197 66 2.9 1.01
SEPT 12087 72 42 1143
SEPT 12197 65 3.1 1.13
SEPT 12197 63 22 0.88
SEPT 12/97 70 3.4 0.99
SEPT 12/97 65 2.8 1.02
SEPT 12/87 66 29 1.01
SEPT 12/97 64 25 0.95
SEPT 12/97 61 23 1.01
SEPT 12/97 67 31 1.03
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JCS Minnow Trapping Summary
NAME DATE COMMENT | DAYS| Limm) | Wigm) | TOTAL | K | MEANK| CPUE
SEPT 12197 65 2.8 1.02
SEPT 12/97 63 25 1
SEPT 1297 66 3.2 1.11
SEPT 12/97 67 3 1
SEPT 12197 63 25 1
SEPT 12/97 63 2.5 1
SEPT 12/97 60 21 0.97 ’
LITTLERA T2 SEPT 12/97 1 83 6.2 41 1.08 1.05 41
SEPT 12197 63 28 1.12
SEPT 12197 80 4.9 0.96
SEPT 12/97 83 6.1 1.07
SEPT 12197 76 4.9 112
SEPT 12/97 75 5 1.19
SEPT 12/97 74 4.5 1.11
SEPT 12/97 58 2.3 1.18
SEPT 12/97 70 4.1 1.2
SEPT 12/97 65 2.9 1.06
SEPT 12/97 65 2.9 1.06
SEPT 12/97 57 22 1.19
SEPT 12/97 59 2.2 1.07
SEPT 1297 65 29 1.06
SEPT 12197 70 35 1.02
SEPT 12/97 74 4.1 1.01
SEPT 12197 75 5.1 1.21
SEPT 1297 66 3.3 1.15
SEPT 12/97 64 25 0.95 |
SEPT 12/97 77 4.8 1.05
SEPT 12197 65 29 1.06
SEPT 12/97 64 2.4 0.92
SEPT 12197 65 29 1.06
‘SEPT 12/97 73 4.5 1.16
“SEPT 12/97 66 3.4 1.08
"SEPT 12/97 69 34 1.03
"SEPT 12197 63 27 1.08
SEPT 12197 63 2.4 0.96
SEPT 12/97 60 2.1 0.97
SEPT 1297 65 26 0.95
SEPT 12197 64 26 0.99
SEPT 12/97 64 24 0.82
SEPT 12197 64 25 0.95
SEPT 12/97 63 2.4 0.95
SEPT 12/97 57 2 1.08
SEPT 12197 59 2.2 1.07
SEPT 1297 59 2.1 1.02
SEPT 12/97 62 23 0.97
SEPT 12497 62 26 1.09
SEPT 12197 63 25 1
SEPT 12497 64 26 0.99
LITTLERAT.3 SEPT 13197 4 CCG 1 73 4 2 1.03 1.08 2
SEPT 13/97 73 4.4 113
LITTLER1 T4 SEPT 13/97 1CCG 1 75 4.4 5 1.04 1.05 5
SEPT 13/97 70 3.7 1.08
SEPT 1397 &8 3.1 0.99
SEPT 13/97 73 4 1.03
SEPT 13/97 77 5.1 1.12
?CKRATS SEPT 13/97 1 75 4.4 1 1.04 1.04 1
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JCS Minnow Trapping Summary
NAME DATE | COMMENT | DAYS| L{mm) | Wigm | TOTAL | K | MEANK ] CPUE
?7CKRITS SEPT 13/97 1t | o 0 0 0
LTILERA 1.7 SEPT 13/97 | 1€CG 1 75 44 1 104 104 1
LITTLER1 T8 SEPT 13/97 1 70 35 26 |1.02] 1.03 20
SEPT 13/97 72 38 1.04
SEPT 13/97 75 43 1.02
SEPT 13197 83 58 1.01
SEPT 13197 71 38 1.06
SEPT 13/97 73 41 1.05
SEPT 13/97 73 4 1.03
SEPT 13/97 72 42 113
SEPT 13/97 74 41 1.01
SEPT 13197 74 42 1.04
SEPT 13497 69 3.5 1.07
SEPT 13197 67 3 1
SEPT 13/97 75 43 1.02
SEPT 13/97 70 35 1.02
SEPT 13/97 72 36 0.96
SEPT 13/97 65 28 1.02
SEPT 1397 69 32 0.97
SEPT 1397 71 38 1.06
SEPT 1397 74 44 1.01
SEPT 1307 72 39 1.04
FLATR3T.15 SEPT 6/97 1 [} 0 0
FLATR3T.14 SEPT 6/97 1 0 0 o
FLATR3T.13 SEPT6/07 | *(FINCLIP) | 1 70 35 10 |102] 106 10
SEPT 6/97 . 106 | 128 1.07
SEPT 6/97 . 72 33 0.88
SEPT 6/97 * 72 3.8 1.02
SEPT 6/97 72 41 1.1
SEPT 6/97 - 75 45 107
SEPT 6/97 . 79 56 114
SEPT 6/97 . 72 44 1.18
SEPT 6/97 . 78 49 1.03
SEPT 6/97 * 73 44 1.13
FLATR3T.12 SEPT 6/97 . 1 72 45 3 [121| 119 3
SEPT 6/97 - 80 6 147
SEPT 6/97 - 73 46 118
FLATR2T.11 SEPT 6/97 . 1 58 22 28 |1.13| 1.06 28
SEPT 6/97 . 61 21 093
SEPT 6/97 . 55 19 114
SEPT 6/97 . 68 35 141
SERT 6/97 . 62 25 1.08
SEPT 6/97 . 78 53 112
SEPT 6/97 * 57 1.9 1.03
SEPT 697 . 68 3.3 1.05
SEPT 6/97 . 65 28 1.02
SEPT 6/97 . 55 17 1.02
SEPT 6/97 . 65 3 1.08
SEPT 6/97 . 62 27 1.13
SEPT 6/97 * 60 24 111
SEPT 6/97 » 59 23 1.42
SEPT 6/97 . 60 24 1.1
SEPT 6/97 . 60 23 1.06
SEPT 6/97 . 58 24 147
SEPT 6/97 - 60 22 1.02
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JCS Minnow Trapping Summary
NAME DATE COMMENT | DAYS| Limm) | Wipm) |[TOTAL | K | MEANK | GPUE

SEPT 6/97 . 63 26 1.04

SEPT 6197 * 60 2.4 1.1

SEPT 6/97 * 58 22 1.13

SEPT 6/57 67 31 1.03

SEPT 6/97 * 58 241 1.08

SEPT 6/97 . 61 25 1.1

SEPT 6/97 * 63 24 0.96

SEPT 6/97 * 61 2 0.88

SEPT 6/97 * 62 2.1 0.88

SEPT 6197 61 22 0.97
FLATR.2T.10 SEPT 6/97 * 1 35 35
FLATR2T.% SEPT 6/97 * 1 33 33
FLATR2TS SEPT 6/87 . 1 46 46
FLATR2T.7 SEPT 6/97 . 1 60 3.1 21 {144 114 21

SEPT 6/97 * 56 18 1.02

SEPT 6/97 * 64 3 1.14

SEPT 6/97 . 58 23 1.18

SEPT 6197 * 55 17 1.02

SEPT 6/97 . 60 24 1.1

SEPT 6/97 . 59 23 1.12

SEPT 6/97 . 57 24 13

SEPT 6/97 . 62 28 1.47

SEPT 6197 * 59 24 1.47

SEPT 6/57 . 53 17 1.14

SEPT 6197 * 60 23 1.06

SEPT 6/97 * 55 2 1.2

SEPT 6/97 . 59 2 0.97

SEPT 6/97 * 64 27 1.03

SEPT 6/97 * 73 4 1.03

SEPT 6/97 . 60 25 1.16

SEPT 6/97 * 56 22 125

SEPT 6/97 * 57 22 1.19

SEPT 6/97 * 59 2.1 1.02

SEPT 6/97 * 56 22 125
FLATR2T.6 SEPT 697 * 1 19 19
FLATRATS SEPT6/97 | *. 1CCG 1 59 22 21 [107] 125 21

SEPT 6897 * 75 4.5 1.07

SEPT 6/97 . 60 37 1.74

SEPT 697 * 59 2 0.97

SEPT 6/97 * 60 23 1.06

SEPT 6197 * 59 2 0.97

SEPT 6/97 * 60 23 1.06

SEPT 6/97 : 60 34 1.57

SEPT 6/97 g 65 3 109

SEPT 647 * 63 28 1.12

SEPT 6/97 . 65 32 147

SEPT 697 * 65 2.9 1.06

SEPT 6/97 * 64 28 1.07

SEPT 6/97 56 2 1.14

SEPT 6/97 * 59 23 1.12

SEPT 6107 * 62 24 1.01

SEPT 6/97 . 58 2.1 1.08

SEPT 6497 . 55 1.8 1.08

SEPT 697 . 51 1.4 1.06

SEPT 6/97 * 54 1.8 1.14

SEPT 6/97 * 60 2.5 1.16
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JCS Minnow Trapping Summary
NAME DATE COMMENT | DAYS| Limm) | Wigm) | TOTAL | K | MEANK| CPUE
SEPT 6/97 - 60 2.8 1.3
SEPT 6197 * 57 2.2 1.19
FLIATRATA SEPT 6/97 * 4CCG 1 7 77
FLATRAT.3 SEPT 787 1 CCG 2 68 34 4 1.08 1.05 2
SEPT 7197 81 51 0.96
SEPT 7/97 70 36 1.05
SEPT 797 70 3.8 1.11
FLATR.AT.2 SEPT 7897 {BB,1JNP,1J8 2 64 24 2 092 092 1
SEPT 7/97 63 23 0.92
FLATR.A T SEPT 7197 1JGR 2 70 31 1 0.9 0.9 0.5
LUCKY LOVER.1T.1 | AUG 20097 2CCG 2 61 29 1 1.28 1.28 0.5
LUCKYLOVER.1T.2 | AUG 2097 1JGR 2 53 1.4 15 0.94 115 7.5
AUG20/97 | 3CCG+ 57 24 1.3
AUG 20497 10JCS 54 16 1.02
AUG 20/97 OBSVD 53 1.9 1.28
AUG 20/97 60 2.5 1.16
AUG 20/97 54 1.8 1.14
AUG 2097 55 23 1.38
AUG 20/97 55 2 1.2
AUG 2097 54 1.7 1.08
AUG 20/97 58 21 1.08
AUG 20/97 55 1.9 1.14
AUG 20/97 57 22 1.19
AUG 20/97 54 2 1.27
AUG 20197 57 1.9 1.03
AUG 20197 53 1.6 1.07
LUCKY LOVE R.1 T.3 | AUG 20/597 2 57 23 16 1.24 1.15 8
AUG 20/97 64 3 1.14
AUG 20/97 57 22 1.19
AUG 20/97 56 241 1.2
AUG 20/97 58 21 1.08
AUG 20/97 52 1.8 1.28
AUG 20/97 58 22 1.13
AUG 20/97 59 22 1.07
AUG 20/97 55 2 12
AUG 20197 55 241 1.26
AUG 20/97 54 2 127
AUG 20/97 58 24 1.23
AUG 20/97 53 1.5 1.01
AUG 20097 52 14 1
AUG 2097 55 1.8 1.08
AUG 20197 53 1.6 1.07
LUCKY LOVER.1 T4 | AUG 207 2GR 2 78 5.8 2 1221 123 1
AUG 2097 OBSVD 82 6.8 1.23
LUCKYLOVER.1T.5 | AUG 20097 2CCG 2 0 0 0
LUCKYLOVER.1T.6 | AUG 20007 2 0 0 0
LUCKY LOVER2T.7 | AUG 20/97 1CCG 2 )] 0 0
LUCKYLOVER2T.8 | AUG 2097 2 [ 0 0
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- DFO/MOE SURVEY FORMS



DFO/MOE
STREAM SURVEY FORM

(local) 3 Access VII{. Method
iﬁlglsjogﬂolol I B BT ST B I A iR | Lengthikm
et 165D/13 [ s\ haide) SO | AC
UTM ) ; Ml v N - [gieia A wist[]
78R Eﬂ:& PZ /RF / Photos# X /7 [air Photos
SPECIFIC 'DATA SDBSTRUCTIONS

C |#Him | ype [Locn

| Ave.Max Riffle Depth (cm)

" #:] Ave.Max.Pool Depth (cm)

.5 cL_ Tl W % |c BANKS
0 [other l L JfBE clay.sill.sang (<2mm) Y |0 Heightimi | , § l%uusmblel
i B i e  smail (2-16mm) 170 Texture | {F 9 L R

g5 J>]

arge 16-64mm)

Confinement EN CO FC OC UC N/A
Valley: Channel Ratio | 0-2 2-5 5-10 10+ N/A

m. cabbla 64~ 1ZBmml

il (9] ¢{1ge. cobbie 1128-256mm1 oA u}%\‘s%”s? ory (L M H Flood
.| Dp Pool| L.OD. s In Veg| Over Veg| Cutbank boulder (>256mm! Flood Signs Htim) %aZed Y N
10 |15 |ap 5|20 A0 : Bonror:k (R Bars (%) | pH 8{(0 Ogppm) | |{ 2
4%1 Crown Closure % l 5 |9 |aspect ﬂ;\j 2 JDgo{cm][ [jCWpam-mP_LH Waler Tamp t'c1|8.‘l |Turb.lcml / Icona st 0
] DISCHARGE REACH SYMBOL
3 Parameter Value Method Specific Data (Fish)
{Wetted Width (m) 8L T
ean Depth(m) ‘ff w K
ean Velocity im/s) \'qS- d
ischarge {|1-|3J‘sl . . iWidth,Valley:Channel,Siopel (Bed Male[}_ﬁl‘a‘
OF$ 5555 REVISED DEC 87 ss187
DFO/MOE
STREAM SURVEY FORM
Stream Name|(gaz.) léﬁx R, (local) Access w}/b Method
watershed Code | [B8D | 1 | |, | ol b b Ly Ly o ||mesch Nof R |Lengthuem]|
Location | 4(; ‘weend 4o Kplkanee Lk Map# /55’.0/{3 site'No. | S [uhsureiml 5§
UTM. Fishcard| v N [° lried(d Hist[]
pate YMD [7 (7 [0|R]2 |STime[(&: 00 [Agency [BR [ crew IPZ /BF /  |prowsB#Z/ 21 [air Photos
c PARAMETER VALUE _ |METH. SPECIFIC' DATA OBSTAUGTIONS
Ave.Chan.Width (m) ]‘f-,7 7’ . G Httm) | Type |Loc'n
| Ave.Wet.Width (m) .2 | T r3
Ave.Max.Riffle Depth (cm) -
Ave.Max.Pool Depth (cm)
Gradient % e cL e BED MATERIAL % |c BANKS :
%F‘w{?,lol“"ﬂ' i |Run|1iolomml | Fines [clay.sit.sand (<2mmi {70 ?o Heightim) .?]%Unsuble] i
|Side Chan.% UDO“‘OD‘{"‘OD"‘UD small (2-16mm) ﬁl Texture @ G L R
Gravels o %
i Area%! o[Jo-s[] s-15(] >|5ﬁ large (1 6-64mm? J; Confinement EN CO FC OC UC N/A
Stable % sm.cobble (64-128mm) Valley: Channel Ratio | 0-2 2-5 5- -10 10+ N/A
COVER: Total % 10 Larges|lge.cobble 1128-256mm) | . i Sl{ge Dry L u H Flood
Comp.| pp Pool| L.0.D. | Boulder |in veg| Over veg| Cutbank boulder (>256mm) - Flood Signs Htim) Braided Y
sum
100% ‘Z{ { ,0 90 30 Bedrock,ﬂ_‘li Bars l%)l pH |3.25 Ogppm) f,«;.f,“f
Crown Closure % l /10 [c Aspect | Afea) Dgotcrn)l [cilc:ornpactim L M(H] WalarTamp.l'Cllfo'&, Tuniemi| 7 |Conrj,(25'(_‘,)'fq0
DISCHARGE REACH SYMBOL
Parameter value | Method Specfic Data | (Fish)
wetted Width m) (0,2 | “T
Mean Depth(m) .1(0 WK
Mean Velocity im/s) ) P
Discharge (m3/s) ' . Iwidth,Vailey:‘Channel.Slope! (Baa Matenal)

REVISED DEC 87 58187



N . FISH SUMMARY STREAM VALLEY, CRO «%cnor« O..-

2 & 5 i - tLookmg; w tream
G [species |No.|Size range mmi|Uife Phaseuse|methdd/Roer. A
/}( /;éANIME? ic v,le / O S
T TR At T
"~ o . e
.' T e =
= ;f ?f” i u‘f(ﬂ?’ -

COMMENTS
Channel Stabilily[;j; Dehris[j: Management Concernsr j. Obstructions D Riparian ZuneD Valley Wall Processes i:‘ Etc.

v

Edited by:
Date Y M D
_ 'FISH SUMMARY ' STREAM/VALLEY CROSS-SECTION [
— p (Looking Downstream)
G| Species | No.|Size Hange(mm)|Life Phage |Use|Method/Ref. L R
= L PLANIMETRIC VIEW OJ |
| ]

., vy \&__,—-——;—‘————‘—‘———‘ ‘,;/ 7 e
~ e i

— > pBEODED S UBSTRATE 53]
COMMENTS

| channel Slabi!ilyf__J Debrisfj Management Concerns [:: Obstructions D: Riparian Zone :]; Valley Wall Processes Di Etc.

- Gamks mod/clon
- zubstade W& r Ruga overlonyd w/ ciwq[aH’
< below beades doan — nod dhadnhom.

Edited by:

Date Y M Dt




DFO /MOE

STREAM SURVEY FORM

STREAM SURVEY FORM

Stream Nlmal(gaz.l | 6\5;,% R’Nﬁ Q (local) Access ﬁ’r Method
watershed Coae [ B8, 3] o | o | o Lo bt Ll |[reach No.[RZ  |Lengthikm)
Location] _ polows beosrew Jown MEFJGtTH lx. Map¥ | (05 Pf12  [site No. [S3  |ttheurvim] 5O
' UTM. Fishcard| v N |© |Fied[(X Hist[]
pate YMD [§(F 0|B[2(3 Time| 2|« 70| Ageney BR [ crew | PZ SBFE/ T |pnotos] - Air Photos
C PARAMETER VALUE METH. SPECIFIC DATA OBSTRUCTIONS
Ave.Chan.Width tm) 33 1T C | Htm) | Type |Loc'n
Ave.Wet.Width (m) 95 |T
Ave.Max.Riffle Depth (cm!}
Ave.Max.Pool Depth (cm}
Gradient % I [y BED MATERIAL % |cC BANKS
%Poo13i3lnum|3]5|aunljl3]om.rl Fines [ciay.sittsang (<2mm) 4o Heightim) [,ﬂiuislablel )
Side Chan.% o[Jo-10[J10-40[J>40[] . small (2-16mm) 4) Texture Q 9 L R
- Area%| [ o[ Jo-5[] s-15s[d>1s] large 16-64mm! 9:5: . _Confinement |EN CO FC ©OC UC N/A
“[ stable % sm.cobble (64-128mm) 5’| Ivatley: Chamnel Rato [ 0-2 2-5 5-10 10+ N/A
. COVER: Total % 20 Larges ige.cobble (128-256mm) o] g Stage Dry L @ H Flood
Comp.|Dp Pool| L.0.0. | Boulder |In Veg| Over Vag | Cutbank boulder (>256mm) Flood Signs Htim) |Braided: Y N
100% ,9..5" A0 Slas |ag Bedrock (R} Bars :%il pH 7,12] Ogppm! 0,52
Crown Closure % ] 10 F Aspect | At Dsn‘c"“’l [c JCu{npaction M WalurTemp.l‘C\l g'(p\mm,(cm) 2. [conarzseci|, 13|
DISCHARGE REACH SYMBOL
Parameter Value Method Specific Dala (Fish)
wetted Width (m) | 7.5 | T
Mean Depth(m) s T
Mean Velocity im/s) |4 %3 F
Discharge (m 3/s) iwidth Vallev:Channel. Slope! iBed Materiall
AEVISED DEC 87 S5S187
DFO/MOE

Stream Nlmellgul JéF)( R}V‘éﬁ tlocal) Access W/F'—Method
Watershed cod-I B2 | i [ L1 | 1 1 ||Reach No.| 2§ |Lengthikm !
Location | Pov-IN, 8.5 lkum r)ooU-/\ lﬁ&( Q RD Map# .’GS/P/I‘Q site No. | < SA[utthsurim| S5Om
e Sk Lic. B uTM. Fishcard| Y N [© |Feld® Hist.[J
Date YMD l‘?[—?—’ ro |8 mis Tlme[/[/ L " Agency (30, I Crew | P2 :"’éf/" Pholos?ﬂ‘ﬂt/s)’ '#'Air Photos
C PARAMETER VALUE METH. SPECIFIC DATA OBSTRUCTIONS
Ave.Chan.Width (m) 1.8 i C | Httm} | Type [Loc'n
Ave.Wet.Width (m} 10 Y
Ave.Max.Rilfle Depth (cm)
Ave.Max.Pool Depth (cm)
Gradient % { ce. | c BED MATERIAL % C BANKS
%Poo{_'zlolmmo siolaun]g_}o |O|r:crl Fines |clay.siit,;sand (<2mm) ro|/o Height(m) | {| ﬂ%Unslablelo
. -
SN O ST T T
el ge ui 64mm)} - ﬁo Confinement EN CO FC OC UC N/A
Stable % sm cobble (64-128mm) o) Valley: Channel Ratio | 0-2 2-5 5-10 10+ N/A
COVER: Total % I{ Larges|ige. cobble 128-256mm} 40 Stage Dry @ H Flood
Csnm. Dp Pool| L.O.D. | Boulder |In Veg| Over Veg| Cutbank boulder t>256mm) Flood Signs Ht(m) Brmdez:ilL Y N
wos| o | & 1 & g0 | 40 Bedrock (R) Bars (%) | oH B\ [ogeom Pl
Crown Closure % l &D € laspect | Nws 1090(5‘“?] [C JCompal:iiDn@ M H water Tamp 00] q |ruwem| g Tcond 125°C) -U"!
DISCHARGE REACH SYMBOL
Parameter Value Method Specific Data (Fish)
Wetted Width (m) [0 |
Mean Depth(m) ,2]‘:}’ e
Mean Velocity im/s) cé'?’ F
Discharge (m3/s) iwigth.Valley:Channe!.Siope! (Bed Matenall

REVISED DEC 87

S$s5187



C

Species | No.|Size Fange (mm)| Lifé Phase [Use|Method/Ret.

STREAM/VALLEY CROSS-SECTION D

(Looking Downstream)

PLANIMETRIC VIEW (]

COMMENTS

Channel Stability[ |, Debris{ |, Management Goncerns[ ]. Obstructions [ ]. Riparian Zone[ |, Valley Wall Processes D; Etc.

Edited by

Date Y M D:

FISH SUMMARY

_C’|Species | No.|Size Range(mm)| Life'Phage|Use|Method/Ret.

STREAM/VALLEY CROSS-SECTION []

(Looking Downstream)

PLANIMETRIC VIEW D

COMMENTS

Channel Stability [ ], Debris| ], Management Concerns[ ], Obstructions [], Riparian Zone [], Valley Wall Processes []. Etc.

Edited by:

Date Y M D®
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]

DFO /MOE
STREAM SURVEY FORM
Stream ﬁnm.l(gaz.! [ 5£x ] Véfe {local) Access | 2N |Method
Watershed COﬂ']lSBJ"” e o Lo by b b by L 5 | 41 ||Peach No. RU‘ Lengthtkm
Locluon] g orees map# | JoSs P/l Site No. | & & Kinattetm] 8O
4 uTM, FionGard| v N [° [Fed[ s Hiet[]
Date Y M0 [T [ O8]/ [§ [tme| B 5D agency [BR [ crew 1 £Z /BE/ Photas|&) /is-12- [Air Phatos
c PARAMETER VALUE _ [METH. SPECIFIC DATA # TRUCTIONS
Ave.Chan.Width (m) 1.5 T C |#t] Type |Loc
Ave.Wat.Width im) o5 | 1T
Ava.Max.Riffle Bepth {cm} I-{j (
Ave.Max.Pool Dapth tcmi 70 4‘6
Gradisnt % I 5 cL BED MATERIAL % c BANKS
ﬁFoo*! Iamm. }_iﬂaun!astsmnrl Fines |clay.silnsand t<2mm) [{o] lc Height(m) r. %Uuslab‘eLO
Side Chan.% o lo-w0[TJho-40[]>40[] _ Jsmat @-16mm) Texture @ G @ R
etris Area%|f (5 [o[Jo-s] s-1s[] >0 ] laige 116-64mm? go (v3 __Conlnement  |EN CO FGC  OC UC NIA
Stable % sm.cobble (§4-128mm) k 0] Valley: Channel Ralio | 0-2 2-5 §-10 10+ N/A
COVER: Total % 30 Larges|lge.cabble 1128-256mm} GD 70 Stage Ory L @ H  Flood
Cso:'lrr?. Do Peol| L.O.D. | Boulder |In Veq| Qver Vay| Cuibank bouldar (>25&mmt Fiood Signs Hilm) Braided Y N
0ol /O o] 0 35 | 35|  [pecrosk N | |Bars t%l[ pH {Q, I |Ofopm If-28
Crown Ciosure % l 56 |° Aspect NV\/ Dso["m'l Ic JCDmpaction@M H _IWaianomp rcal?.ZImmtem i |c¢nu,qzs-cl|”?
DISCHARGE REACH SYMBOL
Parameter Value Method Specific Data (Fish
watted Width tm1 | [O.Y ’r -
Mean Depthimi .‘fG [
Mean Velocity im/si| [, | F
|.‘,"A . Discharge (m3/s} wWigth,Valiev:Channel Slope! Bed Matenal)
AEVISED DEC 87 S5187
.
DFO /MOE
STREAM SURVEY FORM
Stream Nlmal(gazl { BFX Rfu E[Q flacall ACcess VL}, Method
Watershed 006'“89 Bl v e e g Lo b by by o 1y s |{reach No R-:,, Lengthikm!
Location| UPPER [ REN . aleovt docksonm Lyl ( k"*\ Map# IG{D/ﬂ Site-No. | S5 [Lthisuivim) 80”\
uTM. Fishcard| v N [¢ Triew(] wist[]

oaw v 0 7 2] 0[BT (1 [ioe] o0 | o [GR ron 172 767 ool /(o [ Proioiln _
G PARAMETER VALUE METH. SPECIFIC DATA = OBSTRUCTIONS
# § Ave.Chan.Widih (m) 5% T ikt | Lec'n
| Ave.wet.width tm) [Ts) T
Ave Max Riffle Depth tem)| (5 T :
Ave.Max.Pool Depth tcm} (56 QE .
Gradient % C e BED MATERIAL % 1C BANKS :
‘sroo*[ |@ |nm|-|5)o[nunlﬁo|omul | Gc. Fines [clay,sin.sand t<2mm { . Heighttm) .4]%Urlslablel st
- |Side Chan.% iul:]o-tol:ho o[ J>40[] e [N 271 S # 1O Texture | F (G L)Y A |
Dd)liS‘N”% luDo—sL__] s-15[¢] >1s ] large ¢16-64mms O Confinement {EN {CQ) FC OC UC N/A
. Stable % sm.cobble (64-120mm) | .~ A& [valley: Channel Ratis | 0-2 2-5 S5-10 10+ N/A
| COVER:Total % :LS/ . Larges|ige. cobbie 11 28-256mm! _DO) :,[o C Stage Dty L MY H Flood
~ | Comp.|op Foot]| L.O.D. § Boulde: |In veg| Ovar Veg| Cutbank | boulder 1 >256mm) . !{Flood Signs Htim) Braided h N
‘j: 100% IERIE R 30 | #5 Bedrock (R} R R “lBars :%1[ oH 8.1 0gppm! §&.74
Crown Closure % | O  [¢ Jaspect | pf Dgo(cmll [c-i_l(;ompac:im KDOM bl - |warertoms. l‘Cllq,ﬂTurMcml / 1Conu.|25-c|‘flj‘
DISCHARGE REACH SYMBOL
Parameter Value Method . Specific Data {Fisht
Wetted Width m) Lo T
-. "|Mean Depthim} ,"fb T
. |Mean vetocity imssh|f, [ F
Discharge (m3/s} Wigth.Valley:Channal Slope? 1Bed Maternal
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COMMENTS
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Date Y M D¢

“FISH SUMMARY

No.

SiZe Aange(mm)

Lifs*Phass

Msthod/Ref.

b

STREAM/VALLEY CROSS-SECTION ]

{Looking Downstream)

| PLANIMETRIC VIEW O

COMMENTS

Channel Slabilit . Dabris| | Management Concerns| }. Obstructions [ ]. Riparian Zone [ |, Valley Wall Processes |:| Ete.
YL : : : : i
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N ,;_,.,A.\ r:_-\‘ o, T A ,.L__, ,\[ ,_, £ :_:n = N . :( ‘T _: - :_{ /4.,_ ﬁ‘__,) r _}




DFO/MOE

STREAM SURVEY FORM

Stream Name|(gaz.) Arke || Ck tiocal) Access | &7 [Method
Watershed Codo“@_ﬁ_u A L ] T L 1 ||reach No.| [ Lengthikm)
Locllionl e S ke U[S coufdute ce [6% Map# f&{Q/[g Site No. { Lthsurvim)
UTM. FishCard| v N [© |rield[] Hist[]
Date YMD |?|?1 Olglﬂﬁ Tlrne],)_o_'sa Agency 62 [Crew \PZ /BF/ Photosi# 3’//’( Air Photos
C PARAMETER VALUE METH. SPECIFIC DATA OSSTRJE;“DNS
~ *| Ave.Chan.width tm) 4" CE C | Htm | Type [Locn
avewetwidthm | 2.5 |4.E.
Ave.Max.Riffle Depth (cm)
Ave.Max.Pool Depth (cm}
Gradient % s ct. |ie BED MATEBIAL % |¢ BANKS
H‘Poo*#l b]ﬂlmc ﬂoM/lOlahm] -|Fines cl:y.si@l(?mml J) 1@ Heightim) _ﬂ%uusiablel
Side Chan.% |/ o[ Jo-10[Jw-40[J>40[] small 2-16mm) ‘% Texture | F G L R
Gravels (]
M_N“%IOUDO“"D s-1s[]>1s[] |args_ua-stmml o 20 ____Ennilnernenl EN CO FC 0OC UC N/A
Stable % sm.cobble (64-128mm) Valley: Channel Ratio | 0-2 2-5 5-10 10+ N/A
COVER: Total % /o Larges|ige.cobble 1128-256mm) (V) Stage Dry @ M H Flood
CSOJ‘n“l‘). Dp Pool| L.0.D. | Boulder |in Veg| Over Veg| Cutbank boulder (>256mm) Flood Signs Ht{m) Braided i Y N
100%| 25 go 2o |/ B\drock (R) Bars l%]l pH [7.9% [Ozlppm] a.5¢
Crown Closure % l 19 Lc _|Aspect ” jngolm)] W ompaction [KL_TLFH w::arnmp_l-cm[/a,S'lrumicml ICand,IZS'CI .03
DISCHARGE i REACH SYMBOL
i Parameter Value Method Specific Data kish)
L |wetted wiath 1 | £,5| G E
“.. |Mean Depth(m) 'fﬂ Ww£E
" {Mean Velocity im/ss)| ,8 F
Discharge (m3/s) - (Width,Valley:Channel,Siope! (Bed Materiall
REVISED DEC 87 55187
DFO/MOE
STREAM SURVEY FORM
e (gaz.) HEBKEL L. Ck. tocall Access Method
; |818 LS o b v e T oo [i e b 61 455 !iﬁelch No.| Z  [Lengthikm)
S e UJS_ mowHh. wapt]| /05 D/I2 0. | A |thsuruimi
' UTM. FishGard| Y N [t Triew 7 - nise.
Tine| {7 00 | Agency §R[°“°‘" [PZ /BF/ [protoslg/z -2 |air Photos
- VALUE _ [METH. SPECIFIC DATA . OBSTRUCTIONS
3 |HC. "G | Htim) | Type |Locn
435 |He
ct el SRIAL % |G BANKS .
clay.silt.sand (<2mm) 0 Heightim) | , %Unslable‘ "j
-4 -4small l2—|5m;'n} Texture F G @R i
5-151] >|5D arge (16-64mm) Confinement EN CO FC OC UC N/A
]sm.cobble (64-128mm) 3 5 Valley: Channel Ratio | 0-2 2-5 5-10 10+ N/A
COVER: Total % X7 Ige. cobble (128-256mmI \" 7. Stags #| ory A M H Flood
OMpP.| Dp Pool| L.O.D. | Boulder |In Veg| Over Veg| Cutbank boulder (>256mm) - Eloud Signs Htim} raided ) N
100%| 20 15 il Bars %1 | o 1.3 |ogepm [\ 2\
Crown Closure % l [s] C  |aspect /V' ‘ Water Temp "C’I_-’O \’_:[Tu(b_(cml ICund_(?.':‘Cl ,049
DISCHARGE REACH SYMBOL
Parameter Value Method Specific Data (Eish?
wetted Width im | 15 | HC
Mean Depth(m) W25 ALY -
Mean Velocity im/s) | 2 Q| F
5 ;: Eharge (I'I'Ial'sl iwidth,Vallev:Channal, Slope! (Bed Material)
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C |Species | No.|Size ARange(mm)| Lile Phase

PLANIMETRIC VIEW

- ;ﬁ/m /Sond.

COMMENTS

Channel Stability |,

Debris| |, Management Concerns[ |, Obstructions [ ], Riparian Zone[ |, Valley Wall Processes [ ]. Etc.

Edited by:

Date Y M D:

FISH SUMMARY

STREAM/VALLEY CROSS-SECTION Kl

(Looking Downstream)

C |Species | No.|Size Range(mm)|Life Phase|Use|Method/Ref. L

| PLANIMETRIC VIEW |

COMMENTS

Channel Stability . Debris |

;: Management ConcernsD: Obstructions G; Riparian Zone D: Valley Wall Processes D Etc.

Edited by

Date Y M D*




DFO /MOE
STREAM SURVEY FORM

Stream’ Nlmal(gaz.l Ae kel Ck. llocal) Access | F4=  |Method
watershed Code [ 88310 0 F 0] . | o | o oL [reach No.] 2 [Lengthikm)
Location | 8.8 b VS anowba, Map# [0{{3/[5?_ Site No. 2 [tthsurvim)
' UTM. ' Fishncard| v N [ Jried( Hist[]
Date YMDJ7|?| 018L217 Time [b. 35 Agency éﬁ I Crew |p£ ""BF: /’ Phnms{’j/3-‘+ Air Photos
C PARAMETER VALUE METH. SPECIFIC DATA OB_STRUG"ONS
Ave.Chan.Width (m) 1o HC C | Httm) | Type |Locn
Ave.Wet.Width (m) é HC
Ave.Max.Riffle Depth (cm)
Ave.Max.Pool Depth (cm)
Gradient % 2 ci. BED MATERIAL % c BANKS
%pool 446 [mitie [ 16 [pur] | Jowe] T Fines [oarsisang 1<zomi [90] 20]  |Hegnum|, ST]sunstabe |
Side Chan.% |85 |o[Jo-10[ Jiwo-40[]>40[] b small (2-16mm) Texture F G (L)R
Deb.-:.N“* o[ Jo-s[] s-15[]>15[] i large 116-84mm) 30 3_0  Confinement |EN CO FC  OC UC N/A
| Stable % sm.cobble (64-128mm) Io Valley: Channel Ratio [ 0-2 2-5 5-10 10+ N/A
COVER: Total % 20 Larges|ige. cobole (128-256mm) usa ‘ Stage oy (L) M H Flooa
C:L;r;ﬁ. Dp Pool| L.O.D. | Boulder |In Veg| Over Veg| Cutbank boulder (>256mm) 30 Fiood Signs Ht{m) Braided Y N
100% |30 bO [{o] Bedrock (R) . Bars l%ll pH 7(_0")/ Oppm) 153
Crown Closure % [ [»] € |aspect N Dso“’“'l ]c_ICDmpamlon b H Water Temp l°c1| 9.8 |Tum_(cm| o) ICond.IZS'C) ,021
DISCHARGE 3 REACH SYMBOL
Parameter Value Method Specific Data (Fish)
Wetted Width (m) (A Hc
Mean Depth (m) L7 W
“IMean Velocity im/s) /,53 F
| Discharge im3/s) IWidth.Valley:Channal,Slope) (Bed Matenall

AEVISED DEC 87 SS167
DFO/MOE
STREAM SURVEY FORM
tiocal) ffﬂS‘Y LOVE <. Access | £F Method
g1 ek g koo i a bops [P ] |tengthum|
Wep#| fo5 D/IZ [ |unsurdml $2
UTM. ) v~ |° [red[] Hist[]
Agency [cewlPz /RE / ProtosF 9/ - 20 |Air Pnotos i
METH. SPECIFIC DATA ZOBSTRUCTIONS
i *C | Httmd | Type |Loc'n
7 PR TATTA
cc BED MATEAIAL-scd % | C BANKS
Finep.{clay sinsand (<2mm) SO - |Heghtim) _{‘%Unslable{ &
T Tesit > aol] mall (2-16mm) frexwre [(F) L A [t
F6ol] Grisls EN CO FC OC UC N/A
uﬁ ] D%ﬂﬁDMSD  llarge 1 6-64mm! 0 Confinement
-é(a‘me % o . “|sm.cobble (64-128mm) 5 Valley: Channel Ratio | 0-2 2-5 5-10 10+ N/A
COVER: Total % 20 ige. cobble 128-256mm) Lz Ssy Stage’ i Dry @ M H Flood
.|op Poot| L.0.0. | Boulder [in Veg| Over Veg| Cutbank Flood Signs Htlm) | Braided Y N
ﬂg [O | — < 30 30 Bars (%) l pH |7, 65| 0gppm! ]S.Ds’
: Closure % I [c Aspect | Al Watartamul"mlf_f,_]‘ ]Tulb‘lcml 25 1Cund.l25'Cl J70
Crown sure _— A
DISCHARGE 4 REACH SYMBOL
Is
Parameter Value Method Specific Data
wetted Width (m) J.‘]{ -~
“{Mean Depth (m) .1{ LUR
— . T—
Moen 1005 = ',q r (width Valley Channel,Slopel (Bed Matenall
SuaLES e REVISED DEC 87 55187
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o
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STREAM/VALLEY CROSS-SECTION
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O
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COMMENTS
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Management Concerns|
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Edited by
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STAEAM/VALLEY CROSS-SECTION
_“f— (Looking Downstream‘l

t ‘&,
PLANIMETRIC VIEW. 41F

LA
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COMMENTS

Channel Stability | | Debris| .

Management Concerns[ |, Obstructions {_], Riparian Zone [ |, Valley

Wall Processes D Etc.

Edited by

Date Y M D*




DFO/MOE
STREAM SURVEY FORM
§](gaz.) M&qd% L\c\ [f C. {local) Access V Z  |Method
Waters s 820138 | Lo |y ||eewehiNe.] / Lengthtkm)|
Logation]  Alaska MY prcks crossap ¢ . Muwor] |/SA)I6 BighaT theurdml S0 m | fe

Do toam /0B m . UTM. ] Y N Fiotd [ |7 Hist.[ ]
Dl‘l mﬁjﬂ? |D|?|O ‘llme {3~ 60 |Agency BR [Craw]\oi /BF:/ PholcsL Air Photos
__PARAMETER | VALUE SPECIFIC DATA £ DBSTRUGTIONS
C ST L C |Htm)| Type [Loc'n
Ave.Max.Riffle Depth (cm)
Ave.Max.Pool Depth (cm}
Gradishl %45 C |ii BEDIMATERIAL 4] % | C BANKS
- S {[Tay.sisand (<2mm) ?0_—70 Height(m) !,?j'%Unslablel]o
Y - |small 2-16mm) {? Texture @ G L R
[Area% oo{jo sI]s SsC)os0] R arge 16 -6amm) Confinement |EN CO FC OC UC N/A
.| Stable % o densgitie da-120mm [ Valley: Channel Ratio | 0-2 2-5 5-10 10+ N/A
COVER: Total % as La;g.ﬁ'ﬂ;rm‘sﬂu 128-256mm) [ -.Stage | ory @ M H Flood
Comp.| Dp Peol| L.0.D. | Bouider [In Veg| Over Veg| Cutbank |bouldur (>256mm) g . Flood Signs Ht(m) | Braided Y N
£ 100% /o | 2o /6 | 30 |30 Bedrock {R1’ : Bars ma)| i oH |B.2] Ogppm! |/]. 25T
| Crown Closure % I $-10 € |aspect 5£ i IDQO{C"‘JI ! ] Water Temp l°Cl] ?.? Turblem) | 2.0 ]OonulZS‘CI 159
DISCHARGE REACH SYMBOL
; Parameter Value Method Specific Data (Fish)
5 |wetted Width (m) b GLE
- |Mean Depth (m) ;] wh
-En Velocity im/s) '[D_ZS/ ﬁ )
.": Discharge (m3/s) Width.Valley:Channel,Slopel (Bed Material)
QP#19289 REVISED DEC 87 5$S187
DFO /MOE

STREAM SURVEY FORM
(gaz.) STWEY (oo {local) Access | £} [Method

at L e o b i Dow v g [ v b 10 Fau R B I |Lengthikm)
Logation | 200 m .:ﬂv% AM,\_( m,mmb-r Mapr| (O5D/13 U junserwm] 5B [HC
UTM. s v N [ ried[d Hist[]
Dp.t' mn]?[?[aﬁlma_nmf/g 30 | Agengy] ik Iamjp;g /BF /  |prowsBd]) 5 [air Photos

PARAMETER | VALUE METH. SPECIFIC DATA = OBSTRUGCTIONS
( S (s |4 T C | Htim) | Type |Loc'n
thim £f 1T : -

Ave.Max.Riffle Depth (cm)

|Ave.We

Betuphaiey

Cc BANKS
Heightim [, 4f Jseunstavle | 5~
Texture @ L R
Confinement EN CO FC OC UC N/A
Vailey'ChannaI Ratio | 0-2 2-5 5-10 10+ N/A

] mq js !Olhirl & Fiﬁék‘ clay,sill,sand (<2mm)
bmf,_wDﬂJ“40D>duD : 3
D[o[:]ﬁ-‘stj s-15[]>15[] T2 |iarge 1 6-64mm?

] Slabre %

small (2-16mm)

sm.cobble (64-128mm!

COVER: Total % 15 : rges|!se. cobble (128-256mm) j,.!‘.. +8tage:; 5| Ory ({.) M H Flood
Comp.|pp Pool| L.0.D. | Boulder [in Vag| Over veg | Cutbank o Ider (>256mm] Flood Signs Httm) Braided Y N
1561[;“% ‘29 o ‘SS’ gsl i ey "5\1:\,’? ¢ Bars (% l pH 8.0‘[ Oéppm) 0,?8
Crown Closure % I 25 Ic Aspect | Al DQD(cmL LJCompacuon L\M H Water Temp wcn] 8|8]Turb,lcm1 . IConq 25+, (§
DISCHARGE REACH SYMBOL

Parameter Value Method Specilic Data IFish)

wetted widgth 1im) | £ | 7
¥ Mean Depth(m) JS{ wﬁ
0 Mean Velocity im/s) .43 F’

i~/ Discharge tm3/s) wWidih Valley-Channal,Siope) IBed Materiall

0P#1 9289 REVISED DEC 87 55187



STREAM/VALLEY CROSS-SECTION g

{Looking Downstream

FISH SUMMARY

Species | No.|Size Range(mm)| Life Phase [Use|Method/Rel.

PLANIMETRIC VIEW ]

COMMENTS
Channel Stability _ Debris | | Management Concerns| | Obstructions | | Riparian Zone | Valley Wall Processes . Elc.
T :EEIIEI! by
Date Y M D’
FISH SUMMARY : STREAM/VALLEY CROSS-SECTION 3
3 5 (Looking Downstream’
Species | No.|Size Hange (mm)| Life Phase |Use|Method/Ref. L R

| PLANIMETRIC VIEW ] .

]
| Rl 1

R IR Y

COMMENTS

Channel Stability | Debris, . Management Concerns| J Obstructions | , Riparian Zone 7 Valley Wall Processes : Etc.

Edited by

Date Y M D°




DFO/MOE

STREAM SURVEY FORM

‘s—rouﬁs./ CQK\ tlocdl) Access [\'Z  [Method
[ I ST U U0 W NN NN U RN T U N U A N N W AU BRI W l[@!ﬂi;}*“h A |Lengthikm)
Aoer.  Aoadea oy Mgkl f0SD/(Z lSlsMa | 2 fensuml SO
UTM. yard | Y N Fietd[] Hist.[]
77 o 19 [0 3imel; 7. 30 i PZ /BF/  |pnotos| [Air Photos
0 PARAMETER VALUE METH. SPECIFIC DATA - OBSTRUCTIONS
et 7_. (/ C | Httm)| Type [Loc'n
e | 4.9 | 1
Ave.Max.Riffle Depth (cm)
Ave.Max.Pool Depth (cm)
radie e Lo | cl Jck MATERIAL G c BANKS
s [2] tur ‘-; o Ofhb l Tt lay,sill,sand (<2mm] ; Heighttm) |, Sﬂ%unslab*&[
r .- bR 5 :.,.."-\’G.NDD mﬂ;,i |rexture @ L R
ATea QDU’%D&“&DNED » large (16-64mm) | ,,,FT!,]ie,m%m EN CO FC OC UC N/A
lSlabla % sm.cobble (64-128mm) Vailey: Channel Ratio | 0-2 2-5 5-10 10+ N/A
COVER: Total % /( {1ge- cobble 1128-256mm) - _Stage Dry CQ M H Flood
Comp.|pp Pool| L.O.D. | Boukder |in veg| Over Veg| Cutbank |. {boulder (>256mm] z Flood Signs Htim) Braided Y N
1561(;“% 5 5" 1O 40 ‘fO AR 4%{.:_;'-1" ; Bars (%) I pH (B s Oppm! /.8
2| Crown Closure % ] FO |®|aspect | & Compaction {water Temp l°ClI B, S rubiem | / lmns.uzsvcm .H'ff.'
i DISCHARGE REACH SYMBOL
‘!:g Parameter Value Method Specific Data iElsh
“wetted width m | 4.9 7
Mean Depth(m) i ”'0 ’ ‘WR
Mean Velocity im/s) | 2/, F
Discharge (m3/s) * Iwidth.Valley:Channe!.Slope) ) (Bed Material)
QP#19289 REVISED DEC 87 58187
DFO /MOE

. STREAM SURVEY FORM

tlocal) Access V‘f/ﬂ/ Method
| I Lengthikm)
“Map# Linsurwimd SO [ e
UTM. N Field[] Hist.[]
M0l F|C R [0 [3 [time] / 4:0 0] Agency| AR [crew PZ /BF /
PARAMETER - VALUE METH. SPECIFIC DATA
; sl b7 T
A Na 38 |T

2-] Ave.Max.Ritfle Depth (cm)

Ave.Max.Pool Depth (cm)

| Gradisnl X ; 3.5-5 ‘BED; MATERIAL BANKS
A p clay.sill.sand (<2mm) |Heightmy },ﬂ%urlﬂe] 3
/ small (2-16mm) "o |Texture | F (G_ I.) R |
Ara) large (16-64mm) g Confinement |EN CO FC OC UC NI/A
7| Stable % sm.cobble (64 -128mm) "7 |Valley: Channel Ratio | 0-2 2-5 5-10 10+ N/A
COVER: Total % {i9s. cobble (128-256mm) : Stage Dry @ M H Flood
.|op Poct| L.0.D. | Bouter [in veg| Over veg| Cutbank : }mum.m‘zssmm Flood Signs Hilm) Braded| Y N
1O S 1(90 _2_5’ /0O '“ raikA f.:_ ? Barst%)f pH 8{(9 Ogppm) ff'fjt
Crown Closure % | EO !c_ Aspect S : Jt—)”(cm)! < Compacti WalarTamD*’Clrzr Tubleml| g ICand.(Eﬁ‘Cl .[O?
DISCHARGE REACH SYMBOL
Parameter Value Method Specific Data ARishi
Wetted Width m | €, | T
Mean Depth(m) '25 w (
Mean Velocity im/s) | (25 F
45| Discharge (m3/s) IWidth.Vallev-Channal,Siopel Bed Matenal)
QP#19289
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COMMENTS
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FISH SUMMARY L
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send the data to the Streamkeepers Database

Invertebrate Survey Field Data Sheet

(use a new data sheet for each location surveyed) Module 4
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Swher | 363 AN 3
‘ COLUMN A : COLUMN B COLUMNC COLUMND
.| Pollution Tolerance : Number Counted number of taxa common name
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(pollution S :;lyﬂ;::;m ph 2
intolerant) £ € :
45 Stonefly Nymph (EFT) . ¢
. L Water Penny B
(1#) 2)
Alderfly Larva
Aquatic Beetle
_ Adquatic Sowbug
. CATEGORY 2 Clam, Mussel _
Uranefly Larva
(somewhat tolerant ! Crayfish
of pollution) Damselfly Larva
Dragonfly Larva
Fishfly Larva
Scud
Z {- Watersnipg Larva’
2 / Mo sttum (Cewlopogomne)
i I Aquatic Worm J
7 /- Blackfly Larva
CATEGORY 3 Leech
&F /. Midge Larva (chironomid)}
(pollution Planarian
tolerant) Pouch and Pond Snails
True Bug Aduit
7 I Water Mite
St 2 2 "Mm B FHyRETa )
A
oW 8
g : Soldier #1q_(Staatiow] 0nC)
/ / Loapeonfig  (toames #H3EY
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet
(use a new interpretation sheet for each location surveyed)

Module 4

Stream Name Date
18X R >0t 3/77
Stream segment location or sampling location R 5]
sampler used, mesh size, total area sampled - # of 30cm x 30cm samples
éwbu é{( aw, -Z 7 m , 3
A) ABUNDANCE AND DENSITY
ABUNDANCE: total number organisms from all samples = 2
DENSITY: invertebrate density per square metre
(total # counted) + (# of 30 x 30 cm samples X .09 m o) = 5?,7_, .59

B) PREDOMINANT TAXON

C)  WATER QUALITY ASSESSMENTS

POLLUTION TOLERANCE INDEX: use the total number of broad taxonomic groups
found in each pollution tolerance category, from Field Data Sheet {column D)

POLLUTION TOLERANCE INDEX .

Good

Acceptable

Marginal

Poor

>22

17-22

11-16

<11

3 X (# of Category 1) &

+ 2 X (# of Category 2)Z .

+ (# of Category 3) 8

EPT INDEX: total number of EPT taxa from column C, Field Data Sheet

EPT INDEX
Good | Acceptable{ Marginal | Poor
>8 5-8 2-5 0-1

EPT TO TOTAL RATIO: total number of EPT organisms from column B,

Field Data Sheet divided by total number of organisms
EPT TO TOTAL RATIO = [
Good |Acceptab1e Marginal | Poor
075 -1.0010.50 - 0.750.25- 050} 0—0.25
Streamkeepers Module 4 Stream Invertebrate Survey page 27
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

]

]

(use a new interpretation sheet for each location surveyed) MODULE 4
(cont’d)
Stream Name Date
1BEX K. St 3/5 7
Stream segment location or sampling location
Png V-1
sampler used, mesh size, total area sampled z [#0f 30cm x 30cm samples
Suxbor 343 m, -ZTm _3
D) DIVERSITY ASSESSMENT
TOTAL NUMBER OF TAXA: from column C, Field Data Sheet = [g
PREDOMINANT TAXON RATIO: divide the number of organisms in the
predominant taxon by the total number counted —
PREDOMINANT TAXON RATIO
Good | Acceptable| Marginal| Poor
0-040 {040-0.60{0.60-0.80| 0.80-1.0
E) SITE ASSESSMENT RATING
Assign a rating between 1 and 4 to each index
or ratio, then average the results to produce a
general site assessment. SITE ASSESSMENT RATING
SITE ASSESSMENT RATING -Iﬁ’i“ = RT"’;" — Rating
Good |Acceptable] Marginal| Poor Pollution Tolerance Index /,(
4 3 2 1 E;r Index 3
E_PT to Total Ratio 3
i;;';dominant Taxon Ratio /7[
Total l
/4
Average . 3 ‘5/
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send the data to the Streamkeepers Database

Invertebrate Survey Field Data Sheet

(use a new data sheet for each location surveyed) Module 4
Stream Name Date
BEX K. ﬂuﬁ/ 25/77
Stream segment location or sampling location E 2. S2 v
sampler used, mesh size, total area sampled # of 30cm x 30cm samples
Swher [ 363 [ . ZTnE 2
COLUMNA | COLUMNB COLUMN C COLUMN D
Pollution Tolerance ! Number Counted number of taxa COmmon name
e / Caddisfly Larva (EPT) 7
. Dobsonfly (hellgrammite)
’ e - : e, nfvzll
(pollution " N N{ayﬂy Nymph (EPT) £ _
_ intolerant) = : Rifffe Beetic Rlbperidse
3 2z Stonefly Nymph (EPT) 2
Water Penny
{12) (1)
Ald_erﬂv Larva . &
Aquatic Beetle -
A_quatic Sowbug
CATEGORY2 2 ! Clam, Mussel
. ! u Dranefly Larva
(somewhat tolerant | Crayfish
of pollution) | Damselfly Larva
Dragonfly Larva
Fishfly Larva
Scud
Watersnipe Larva
fr 3 -2 Cdfdd?oa}ah&\aa T Mo sicoms )
: Aguatic Worm
4 !/ Blackfly Larva
CATEGORY 3 Leech
75" /- Midge Larva {chironomid)
(pollution Planarian
tolerant) Pouch and Pond Snails
True Bug Adult
i/ ! Water Mite
TOTAL | Y 3 / 11[
vage 26 Stream Invertebrate Survey Streamkeepers Module 4
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed)

Module 4

Stream Name

1BEX K.

Date 4“7 2{/?. _?

Stream segment location or sampling location

/74

)4

sampler used, mesh size, total area sam Ied

# of 30cm x 30cm samples

S aéw'" 3 ATm ™ =
A) ABUNDANCE AND DENSITY
ABUNDANCE: total number organisms from all samples = 4[5
DENSITY: invertebrate density per square metre
(total # counted) + (# of 30 x 30 ¢cm samples X .09 m ) = /{?, Zlo

B) PREDOMINANT TAXON

C)  WATER QUALITY ASSESSMENTS

POLLUTION TOLERANCE INDEX: use the total number of broad taxonomic groups
found in each pollution tolerance category, from Field Data Sheet (column D)

POLLUTION TOLERANCE INDEX .

3 X (# of Category 1) 7

ol +2 X (# of Category 2)¥
Good _|Acceptable| Marginal i Poor + (# of Category 3) 3 = |32
>22 17-22 11-16 <11
EPT INDEX: total number of EPT taxa from column C, Field Data Sheet »
EPT INDEX -
Good {Acceptable| Marginal | Poor
>8 "~ 58 2-5 0-1
EPT TO TOTAL RATIQ: total number of EPT organisms from column B,
Field Data Sheet divided by total number of organisms
EPT TO TOTAL RATIO = |28
Good lAcceptable Marginal | Poor
0.75 - 1.00{ 050 - 0.75 | 0.25 - 0.50| 0 —0.25
Streamkeepers Module 4 Stream Invertebrate Survey page 77



send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed) MODULE 4
(cont’d)
Stream Name /56)( }? Date ¢ [ ;(/7?
Stream segment location or sampling location
£m ping (02 32

sampler used, mesh size, total area sampled

&YM; .3(43/“«, EEm™ 2

# of 30cm x 30cm samples

D) DIVERSITY ASSESSMENT
TOTAL NUMBER OF TAXA: from column C, Field Data Sheet

PREDOMINANT TAXON RATIO: divide the number of organisms in the
predominant taxon by the total number counted

= |,%]
PREDOMINANT TAXON RATIO
Good  |Acceptable| Marginal | Poor
0-040 |040-0.60|0.60-080| 0.80-1.0
E) SITE ASSESSMENT RATING
Assign a rating between 1 and 4 to each index
or ratio, then average the results to produce a SITE ASSESSMENT RATING
general site assessment.
SITE ASSESSMENT RATING '"‘:l" = R;t;" — Rating
Good  |Acceptable| Marginal| Poor Pollution Tolerance Index ﬁl
1 3 2 1 EPT Index P
EPT Iﬁ Total Ratio Z
P;doﬁnmt Taxon Ratio ,(/
Total / 5
Average 5 Z {
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send the data to the Streamkeepers Database

Invertebrate Survey Field Data Sheet

(use a new data sheet for each location surveyed) Module 4
Stream Name Date
1IBEX K. Aus 23 [TF
Stream segment location or sampling location
= e R3 53
sampler used, mesh size, total area sampled # of 30cm x 30cm samples
wcbtr [ 363 a [ 2T 3
COLUMNA | COLUMNB COLUMN C COLUMND
Pollution Tolerance : Number Counted number of taxa common name
T |2 Caddisfly Larva (EPT) T
| Dobsonfly (hellgrammite)
(pollution 23T L L A N{avﬂv Nymph (EPT)
intolerant) - Riffle Beetle
> 2 Stonefly Nymph (EPT) P
3 Water Peniny
(3u) - i)
Alderfly Larva
Aquatic Beetle
Agquatic Sowbug
CATEGORY 2 Clam, Mussel
7 / Dranefly Larva
(somewhat tolerant ! Crayfish
of pollution) | Damselfly Larva
: Dragonfly Larva
Fishfly Larva
Scud
Watersnipe Larva
22 ¢ cs«.ﬁpoérmau. (sMJﬁLcs A-bssce:ng
Aquatic Worm
g / Blackfly Larva
CATEGORY 3 Leech
W2 2 Midge Larva (chironomid)
{(pollution Planarian
tolerant) / 2 Pouch and Pond Snails
| True Bug Adult
/2 | f Water Mite
! ! [Thaomalecdse - Soldavy Midse
TOTAL ! %ﬁ ! z / _
,i A 5*! dlc’@e Damr. ¥iI (5
> 2 uuf&mp) D(:)Tera.
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed) Module 4
Stream Name Date
[516% K. ,444.7 23/‘?7‘
Stream segment location or sampling location ﬁ’b’ 53
sampler used, mesh size, total area sampled . ¥ of 30cm x 30cm samples
Sprko,  SlpAm, Flm %
A) ABUNDANCE AND DENSITY
ABUNDANCE: total number organisms from all samples = H3z2.
DENSITY: invertebrate density per square metre
(total # counted) -+ (# of 30 x 30 cm samples X .09 m ) = / 7 85 { 47

B) PREDOMINANT TAXON

Ephermursydevo

C)  WATER QUALITY ASSESSMENTS
POLLUTION TOLERANCE INDEX: use the total number of broad taxonomic groups
found in each pollution tolerance category, from Field Data Sheet (column D)

POLLUTION TOLERANCE INDEX .

3 X (# of Category 1) /©

: +2 X (# of Category 2) &
Good |Acceptablel Marginal! Poor + (# of Category 3)9 = 45
>22 17-22 11-16 <11
EPT INDEX: total number of EPT taxa from column C, Field Data Sheet
EPT INDEX = |/®
Good |Acceptable| Marginal | Poor
>8 5-8 2-5 0-1
EPT TO TOTAL RATIQ: total number of EPT organisms from column B,
Field Data Sheet divided by total number of organisms <
EPT TO TOTAL RATIO = |6
Good |Acceptable| Marginal | Poor
0.75-1.00/050-0.75{025- 050! 0-025
Streamkeepers Module 4 Stream Invertebrate Survey page 27
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed) MODULE 4
(cont’d)
Stream Name /%){ g Date Mf 23/7-?
Stream segment location or sampling location (3 <2

sampler used, mesh size, total area sampled

# of 30cm x 30cm samples

Swwber, 363, Z7m™
D)  DIVERSITY ASSESSMENT
TOTAL NUMBER OF TAXA: from column C, Field Data Sheet = 2]
PREDOMINANT TAXON RATIO: divide the number of oig;agg% in the
predominant taxon by the total number counted '
- . = . 41
PREDOMINANT TAXON RATIO
Good |Acceptable| Marginal| Poor
0-040 10.40-0.60(0.60-0.80| 0.80-1.0
E) SITE ASSESSMENT RATING
Assign a rating between 1 and 4 to each index
or ratio, then average the results to produce a
general site assessment, SITE ASSESSMENT RATING
SITE ASSESSMENT RATING ndex or Rl‘_‘t‘l" - Rating
Good |Acceptable] Marginal| Poor Pollution Tolerance Index ‘][
1 3 2 1 EHI;T Index ;?L
E_P"I' to Total Ratio 5
P;';doﬁﬁnmt Taxon Ratio 3
Total 1
i
Average I 5 5/
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send the data to the Streamkeepers Database

Invertebrate Survey Field Dafa Sheet

(use a new data sheet for each location surveyed) : Module 4
Stream Name Date
BEL L Ava 23/57
L4
Stream segment location or sampling location
gm pling RE 534
sampler used, mesh size, total area sampled # of 30cm x 30cm samples
ber : 303 .. : 2T m? 3
COLUMNA | COLUMNB COLUMN C COLUMN D
Pollution Tolerance: Number Counted number of taxa common name
g3 Zz Caddisfly Larva (EPT} ¥
| Dobsonfly (hellgrammite)
CATEGORY 1 Gilled Snail v
. ‘_ . i pin
(pollution it £ x:—ﬂ"ﬂ" Nt’;mph EPT) £ |
intolerant) . e Beetle —
: 3 2 Stonefly Nymph (EPT)"/
' Water Penny
Gz) 1)
Alderfly Larva
Aquatic Beetle
' e Aquatic Sowbug
, Dranefly Larva
(somewhat tolerant - Crayfish
of pollution) : Damselfly Larva
Dragonfly Larva
Fishfly Larva
Scud
Watersnipe Larva
L Z Aquatic Worm i
VR 4 Blackﬂy Larva 5,‘{,?:;: e
CATEGORY 3 Leech
W AN Z Midge Larva (chironomid)
(pollution Planarian
tolerant) Pouch and Pond Snails
True Bug Adult
3. : / Water Mite
(#7) (1)
TOTAL l 12 ‘f / ?
/ , / - Hymano plera (u)ap)
3 / ﬁhchlJa\Q ( Dane 7/\/ >
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed) Module 4
Stream Name Date
1BEX K. Aug 25
Stream segment location or sampling location 23 53 4
sampler used, mesh size, total area sampled # of 30cm x 30cm samples
_Swbtr, B Za ZTmT >

A) ABUNDANCE AND DENSITY
ABUNDANCE: total number organisms from all samples = Y ,71,
DENSITY: invertebrate density per square metre
(total # counted) + (# of 30 x 30 cm samples X .09 m ) = 4[% 26
B) PREDOMINANT TAXON @AW,WA,

‘C) WATER QUALITY ASSESSMENTS

~POLLUTION TOLERANCE INDEX: use the total number of broad taxonomic groups

--found in each pollution tolerance category, from Field Data Sheet (column D)

POLLUTION TOLERANCE INDEX .

3 X (# of Category 1) 1®
+2 X (# of Category 2) 0

Good | Acceptable| Marginal | Poor + (# of Category 3) 7 = |29
>22 17-22 11-16 <11
EPT INDEX: total number of EPT taxa from column C, Field Data Sheet
= | 1O
EPT INDEX !
Good |Acceptable| Marginal! Poor
- >8 5-8 2-5 0-1
EPT TO TOTAL RATIO: total number of EPT organisms from column B,
Field Data Sheet divided by total number of organisms 57
EPT TO TOTAL RATIO - L
Good |Acceptable| Marginal|  Poor
0.75-1.00/050-0.75/025-0.50| 0-—025
Streamkeepers Module 4 Stream Invertebrate Survey pageZ




send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed) MODULE 4
(cont’d)
D

Stream Name / éfX g ate Dus 23

Stream segment location or sampling location K8 S3A

sampler used, mesh size, total area sampled = |# of 30cm x 30cm samples

Aé‘,w r s Z7m

D) DIVERSITY ASSESSMENT
TOTAL NUMBER OF TAXA: from column C, Field Data Sheet =1 /9

PREDOMINANT TAXON RATIO: divide the number of organisms in the

predominant taxon by the total number counted

PREDOMINANT TAXON RATIO

Good

Acceptable

Marginal

Poor

0-040

040 - 0.60

0.60 - 0.80

0.80-1.0

E) SITE ASSESSMENT RATING

Assign a rating between 1 and 4 to each index

or ratio, then average the results to produce a
' H Rati
SITE ASSESSMENT RATING "‘"l‘" or R; 10 — ating
Good | Acceptable] Marginal| Poor Pollution Tolerance Index ,}[
2 3 2 1 EPT Index g
;l’l' to Total Ratio 5
Predominant Taxon Ratio /7/
Total I / {
Average ’ 3 79/
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send the data to the Streamkeepers Database

Invertebrate Survey Field Data Sheet

(use a new data sheet for each location surveyed) Module 4
Stream Name Date
| BEX R. ALk
Stream segment location or sampling location Zf ] <4
sampler used, mesh size, total area sampled # of 30cm x 30cm samples
é‘uﬂ"bd'r ' 3&3"4-' p) 12-7”'1‘ 3
COLUMNA | COLUMNB COLUMN C COLUMND
Pollution Tolerance: Number Counted number of taxa cOommon name
AR e 2 Caddisfly Larva (EFT) P
Dobsonfly (hellgrammite)
. - 4 He | ﬁﬁd:n“
(pollution 5B ..., el s Mayfly Nymph (EPT) E
intolerant) Riffle Beetle
Ep/ 4 Stonefly Nymph (EPT) 7
Water Penny '
(/32) )
- Alderfly Larva
L Aquatic Beetlg
Aquatic Sowbug
CATEGORY 2 Clam, Mussel
Dranefly Larva
(somewhat tolerant | Crayfish
of pollution) - Damselfly Larva
Dragonfly Larva
Fishfly Larva
Scud
i i Watersnipe Larva
t [ ConJapo émcda-e
! 4 Aquatic Worm
{ Blackfly Larva
CATEGORY 3 Leech
Z8 3 Midge Larva (chironomid)
{(pollution Planarian
tolerant) Pouch and Pond Snails
True Bug Adult
l Water Mite
TOTAL I / 5? 2/
[ / Seatic my iidone - Seldier fiy Labia
‘L t_ Cofle.rmbala (srr-'wg';t.:l)
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet
(use a new interpretation sheet for each location surveyed)

Module 4

Stream Name

(BEX K.

Date

Aug (7[5

Stream segment location or sampling location

w4 34

sampler used, mesh size, total area sam

éwfb"’,%'“';

led

A7 m T

# of 30cm x 30cm samples

L4

A) ABUNDANCE AND DENSITY

ABUNDANCE: total number organisms from all samples

DENSITY: invertebrate density per square metre
(total # counted) + (# of 30 x 30 cm samples X .09 m ) =

B) PREDOMINANT TAXON

C) WATER QUALITY ASSESSMENTS

87

760

Wrof.\a’m

POLLUTION TOLERANCE INDEX: use the total number of broad taxonomic groups
found in each pollution tolerance category, from Field Data Sheet (column D)

POLLUTION TOLERANCE INDEX .

3 X (# of Category 1) ¢/

- +2 X (# of Category 2) 2
Good |Acceptable| Marginal | Poor + (# of Category 3) & = | 45
>22 17-22 11-16 <11
EPT INDEX: total number of EPT taxa from column C, Field Data Sheet (
EPT INDEX =
Good |Acceptable| Marginal! Poor
>8 5-8 2-5 0-1
EPT TO TOTAL RATIO: total number of EPT organisms from column B,
Field Data Sheet divided by total number of organisms
EPT TO TOTAL RATIO = |7
Good lAcceptable Marginal | Poor
0.75-1.001050-0.7510.25- 050} 0—~025
Streamkeepers Module 4 Stream Invertebrate Survey page 77
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed) MODULE 4
(cont’d)
Stream Name Date
166 R. 4 19/ 77
Stream segment location or sampling location / 4 iy
sampler used, mesh size, total area sampled z # of 30cm x 30cm samples
Surber, 3(3u, 2Z7m
D) DIVERSITY ASSESSMENT
TOTAL NUMBER OF TAXA: from column C, Field Data Sheet = |2/

PREDOMINANT TAXON RATIO: divide the number of organisms in the
predominant taxon by the total number counted

= [.3(
PREDOMINANT TAXON RATIO
__Good |Acceptable) Marginal| Poor
0-040 [040-0.60|0.60-0.80) 0.80-1.0
E) SITE ASSESSMENT RATING
Assign a rating between 1 and 4 to each index
or ratio, then average the results to produce a
general site assessment. SITE ASSESSMENT RATING
. i
SITE ASSESSMENT RATING index or R;‘T — Rating
Good |Acceptable| Marginal| Poor Pollution Tolerance Index /7[
2 3 2 L EFTVIndex ‘/
EFT to Total Ratio 3
l;r'edominant Taxon Ratio 17[
Total / 5/
Average 3 75’
page 28 Stream Invertebrate Survey Streamkeepers Module 4



send the data to the Streamkeepers Database

Invertebrate Survey Field Data Sheet

(use a new data sheet for each location surveyed) Module 4
Stream Name Date
18X K. AVG 15 )4%F
Stream segment location or sampling location V% f_;’; {
sampler used, mesh size, total area sampled . # of 30cm x 30cm samples
i
bev , 35 o LEZTm 3
COLUMN A : COLUMNB COLUMNC - COLUMN D
Pollution Tolerance : Number Counte number of taxa common hame
L 44 ME Caddisfly Larva (EPT) P
i Dobsonfly (hellgrammite)
(pollution 58 L N?avﬂy Nymph (EPT) £
intolerant) Riffle Beetle —
1t 4 Stonefly Nymph (EPT) 7
- Water Penny
(nd) (1) '
Alderfly Larva
Aquatic Beetle
Adquatic Sowbug
CATEGORY 2. Clam, Mussel
3 2 Dranefly Larva
(somewhat tolerant | Crayfish
of pollution) ' Damselfly Larva
Dragonfly Larva
Fishfly Larva
] Scud
{ / Watersnipe Larva N
Aquatic Worm ‘
/ Blackfly Larva
CATEGORY 3 ' Leech
s ra Midge Larva (chironomid)
(pollution Planarian
tolerant) Pouch and Pend Snails
True Bug Adult
38 - Water Mite
171
TOTAL | 5?8 2 30
/ /' HMW—;D (Co &.a-cfa,ﬁ)
r : Aam e ﬁ)’ (Wc‘a%zi)
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed) Module 4
Stream Name Date
|BE~ R dus 17 /77
Stream segment location or sampling location Q55 {
sampler used, mesh size, total area sampled =z # of 30cm x 30cm samples
gwrbfr, S, Zim 3

A) ABUNDANCE AND DENSITY

ABUNDANCE: total number organisms from all samples

DENSITY: invertebrate density per square metre
(total # counted) + (#0f 30 x 30 cm samples X09m ) =

B) PREDOMINANT TAXON

A8R

{, 0L, 4

cmeb’

- POLLUTION TOLERANCE INDEX .

C) WATER QUALITY ASSESSMENTS
POLLUTION TOLERANCE INDEX: use the total number of broad taxonomic groups
found in each pollution tolerance category, from Field Data Sheet (column D)

3 X {# of Category 1) /o

- + 2 X (# of Category 2) %
Good [Acceptable| Marginal| Poor + (# of Category 3) 7 = ﬁ/ £4
>22 17-22 11-16 <11
EPT INDEX: total number of EPT taxa from column C, Field Data Sheet
= | /O
EPT INDEX /
Good |Acceptablej Marginal] Poor
>8 58 2-5 0-1
EPT TO TOTAL RATIO: total number of EPT organisms from column B,
Field Data Sheet divided by total number of organisms ”
EPT TO TOTAL RATIO i
Good Acoeptable! Marginal | Poor
0.75-1.0010.50 - 0.75 025 - 050! 0—025
Streamkeepers Module 4 Streamn Invertebrate Survey page 27



send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed) MODULE 4
(cont’d)
Stream Name Date
(BEL A, Aoy (7/T7
Stream segment location or sampling location o (
sampler used, mesh size, total area sampled 2z # of 30em x 30cm samples
Swv ber, é{g.; My 7 m 2
D) DIVERSITY ASSESSMENT
TOTAL NUMBER OF TAXA: from column C, Field Data Sheet = | RO
PREDOMINANT TAXON RATIO: divide the number of organisms in the
predominant taxon by the total number counted
= ,ff
PREDOMINANT TAXON RATIO
Good |Acceptable| Marginal| Poor
0-040 [040-0.600.60-0.80| 0.80-1.0
E) SITE ASSESSMENT RATING
Assign a rating between 1 and 4 to each index
or ratio, then average the results to produce a
general site assessment. SITE ASSESSMENT RATING
SITE ASSESSMENT RATING Index or R;hl" — Rating
Good |Acceptable] Marginal| Poor Pollution Tolerance Index 6[
2 3 2 1 EPT Index /][
;P’I' to Total Ratio ,Z
l;;-;dominant Taxon Ratio ,}[
Total / ,7[ .
Average 5 (
page 28 Stream Invertebrate Survey Streamkeepers Module 4
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send the data to the Streamkeepers Database

Invertebrate Survey Field Data Sheet

(use a new data sheet for each location surveyed) Module 4
Stream Name Date
ARKEI_ /< Avq 219 F
Stream segment location or sampling location /g ;3 )
sampler used, mesh size, total area sampled # of 30cm x 30cm samples
Soubtr, 2o 27 m 2
COLUMNA ! COLUMNB COLUMNC COLUMND
Pollution Tolerance: Number Counted number of taxa COMMON name
A z Caddisfly Larva (EPT)
- Dobsonfly (hellgrammite}
CATEGORY1 Gilled Snail
(pollution L4 5 Mayfly Nymph (EFT) ©
intolerant) Riffle Beetle —
4 ? Stonefly Nymph (EPT) 7
Water Penny
() City
Alderfly Larva
Aquatic Beetle
Aquatic Sowbug
CATEGORY 2 Clam, Mussel
Dranefly Larva
(somewhat tolerant | Crayfish
of pollution) : Damseifly Larva
Dragonfly Larva
Fishfly Larva
Scud
Watersnipe Larva
Aquatic Worm
ks l Blackfly Larva
CATEGORY 3 Leech
! Midge Larva (chironomid)
(pollution Planarian
tolerant) Pouch and Pond Snails .
True Bug Adult
3 { Water Mite
TOTAL
| 43 15~
! / Dualena.
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed) Module 4
Stream Name /afw Cl Date Jus 2 ?/7 7
Stream segment location or sampling location Ar 31
sampler' used, mesh size, total area sampled 2 # of 30cm x 30cm samples

Swber 242 m, ZIm 5
A) ABUNDANCE AND DENSITY
ABUNDANCE: total number organisms from all samples = / %
DENSITY: invertebrate density per square metre
(total # counted) + (# of 30 x 30 cm samples X .09 m?) = 52963

B) PREDOMINANT TAXON Lohemer,

&) WATER QUALITY ASSESSMENTS

POLLUTION TOLERANCE INDEX: use the total number of broad taxonomic groups
found in each pollution tolerance category, from Field Data Sheet (column D)

POLLUTION TOLERANCEINDEX . | X (#ofCategory 1)
nal| + 2 X (# of Category 2) ¢ 2
Good |Acceptable| Marginal| Poor + (# of Category 3) # = |&
>22 17-22 11-16 <11
EPT INDEX: total number of EPT taxa from column C, Field Data Sheet (
= |/
EPT INDEX
Good |Acceptable| Marginal | Poor
>8 5-8 2-5 0-1
EPT TO TOTAL RATIO: total number of EPT organisms from column B,
Field Data Sheet divided by total number of organisms g<
EPT TO TOTAL RATIO L
Good !Acceptable! Marginal | Poor
0.75-1.00/0.50-0.75/025-050] 0—025
Streamkeepers Module 4 Stream Invertebrate Survey page 27
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed) MODULE 4
(cont’d)
Stream Name 4{ el ( [k ) Date M Z9 /7 7

Stream segment location or sampling location

VAEY.

sampler used, mesh size, total area sampled

L 2Tm ™

gk, 363 4,

# of 30cm x 30cm samples

D)  DIVERSITY ASSESSMENT

TOTAL NUMBER OF TAXA: from column C, Field Data Sheet =

PREDOMINANT TAXON RATIO: divide the number of organisms in the

predominant taxon by the total number counted

PREDOMINANT TAXON RATIO

Good

Acceptable

Marginal

Poor

0-040

0.40-0.60

0.60 - 0.80

0.80-1.0

E) SITE ASSESSMENT RATING

Assign a rating between 1 and 4 to each index

/5

or ratio, then average the results to produce a
. Rati
SITE ASSESSMENT RATING :'“‘::" or R;": — ating
Good | Acceptable| Marginal| Poor oflution Iolerance Index //
2 3 2 1 EPT Index 4[
El’l‘ to Total Ratio ﬁl
Predominant Taxon Ratio 3
Total ‘ / {
Average | 3 7 {
page 28 Stream Invertebrate Survey Streamkeepers Module 4



send the data to the Streamkeepers Database

Invertebrate Survey Field Data Sheet

(use a new data sheet for each location surveyed) Module 4
Stream Name Date
Al cy Aug 27/
Stream segment location or sampling location
R -S 2
sampler used, mesh size, total area sampled # of 30cm x 30cm samples
urdSer ;303 m 12 )m* '
COLUMN A | COLUMN B COLUMN C COLUMND
Pollution Tolerance: Number Counted number of taxa commnion name
19 [ Caddisfly Larva (EPT)
i Dobsonfly (hellgrammite)
(pollution 3L 1 4 Mayfly Nymph (EPT)
. Riffle Beetle
intolerant)
1O 3 Stonefly Nymph (EPT)
. Water Penny
x3) (8>
Alderfly Larva
Aquatic Beetle
Aquatic Sowbug
CATEGORY 2 Clam, Mussel
Dranefly Larva
(somewhat tolerant ! Crayfish
of pollution) | Damselfly Larva
Dragonfly Larva
Fishfly Larva
Scud
Watersnipe Larva
Aguatic Worm
& 2 Blackfly Larva
CATEGORY 3 Leech
|5 o] Midge Larva (chironomid)
(pollution Planarian
tolerant) Pouch and Pond Snails
True Bug Adult
Water Mite
TOTAL
Lig6 A
page 26 Stream Invertebrate Survey Streamkeepers Module 4
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet
(use a new interpretation sheet for each location surveyed) Module 4

Stream Name ﬂff‘ W C /6

Date M %7/77—

Stream segment location or sampling location

sampler used, mesh size, total area sampled

WMI 3'[53#) yoz'/m-z_

A) ABUNDANCE AND DENSITY
ABUNDANCE: total number organisms from all

DENSITY: invertebrate density per square metre

samples

(total # counted) < (# of 30 x 30 cm samples X .09 m )

RZ52
# of 30cm x 30cm samples
3
) /8
= 488, 81

B) PREDOMINANT TAXON

Fptumts.

C)  WATER QUALITY ASSESSMENTS

POLLUTION TOLERANCE INDEX: use the total number of broad taxonomic groups

found in each pollution tolerance category, from Field Data Sheet (column D)

POLLUTION TOLERANCE INDEX . | 3 X {#of Category 1) &
: +2 X (# of Category 2) ¢
Good |Acceptable| Marginal| Poor | (4 of Category3) # - |28
gory
>22 17-22 11-16 <11
EPT INDEX: total number of EPT taxa from column C, Field Data Sheet 8
EPT INDEX B
Good |Acceptable| Marginal | Poor
>8 5-8 2-5 0-1
EPT TO TOTAL RATIO: total number of EPT organisms from column B,
Field Data Sheet divided by total number of organisms
EPT TO TOTAL RATIO = B
Good [Acceptablel Marginal | Poor
075 -1.00/0.50 - 0.75| 025 - 0.50| 0—-025
Streamkeepers Module 4 Stream Invertebrate Survey page Z7



send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed)

(cont’d)

MODULE 4

Stream Name 4’/(1/(1 C)é

P fus 27/97

Stream segment location or sampling location

K2 SZ

sampler used, mesh size, total area sampled z # of 30cm x 30cm samples
o BB, Zlm
D) DIVERSITY ASSESSMENT
TOTAL NUMBER OF TAXA: from column C, Field Data Sheet = | /2

PREDOMINANT TAXON RATIO: divide the number of organisms in the

predominant taxon by the total number counted

= .75
PREDOMINANT TAXON RATIO
Good | Acceptable} Marginal{ Poor
0-040 [0.40-0.60(0.60-0.80| 0.80-1.0
E) SITE ASSESSMENT RATING
Assign a rating between 1 and 4 to each index
or ratio, then average the results to produce a
general site assessment. SITE ASSESSMENT RATING
. Rati
SITE ASSESSMENT RATING Index or Ratio ating
Good |Acceptable| Marginal| Poor Pollution Tolerance Index %
2 2 2 1 EPT Index 3
EPT to Total Ratio ‘f
Predomi nant Taxon Ratio 2
Total / 3
Average 3 2 {
page 28 : Stream Invertebrate Survey Streamkeepers Module 4
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send the data to the Streamkeepers Database

Invertebrate Survey Field Data Sheet

(use a new data sheet for each location surveyed) Module 4
Stream Name . f Date - /
Al ex Auy 27/r
K vy
Stream segment location or sampling location
g pling IQ 2 ’ 5 3
sampler used, mesh size, total area sampled 2 # of 30cm x 30cm samples
5 “ v S- ' ’5 ” -)) Ve ) 2 7 i
COLUMNA | COLUMNB COLUMN C COLUMN D
Pollution Tolerance' Number Counted number of taxa common name
L0 A Caddisfly Larva (EPT) #
Dobsonfly (hellgrammite)
(pollution 142 Mayfly Nymph (EPT) £
intolerant) = Riffle Bectle —
Kg Z Stonefly Nymph (EPT) ?
Water Penny
(2¢1) (e
Alderfly Larva
Aquatic Beetle
Aguatic Sowbug
CATEGORY 2 Clam, Mussel
Z l Dranefly Larva
(somewhat tolerant ! Crayfish
of pollution) Damselfly Larva
Dragonfly Larva
Fishfly Larva
Scud
Watersnipe Larva
Agquatic Worm
q { Blackfly Larva
CATEGORY 3 Leech
2% { Midge Larva (chironomid)
(pollution Planarian
tolerant) Pouch and Pond Snails
True Bug Adult
4 3 Water Mite
TOTAL | 5 / ,1,’ /?
5 Vi Qi et
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet
(use a new interpretation sheet for each location surveyed)-

-

Module 4

A.\

Stream Name

Aribll CK.

-

Date 4(/_0% ﬂ?/77

Stream segment location or sampling location

K353

.4""'&/". Lled

sampler used, mesh size, total area sampled

L ZFm ™

# of 30cm x 30cm samples

A) ABUNDANCE AND DENSITY

ABUNDANCE: total number organisms from all samples

DENSITY: invertebrate density per square metre
(total # counted) = (# of 30 x 30 cm samples X 09 m )

B) PREDOMINANT TAXON

- 311

—_—

= [, | #40.0F

ﬁ,gh.l/nu. m?;tf/fa

O WATER QUALITY ASSESSMENTS

POLLUTION TOLERANCE INDEX: use the total number of broad taxonomic groups

1'" s } e

found in each pollution tolerance category, from Field Data Sheet (column D)

POLLUTION TOLERANCEINDEX . | 3X(#ofCategory1) © ]
ral | + 2 X (# of Category 2) «
Good |Acceptable! Marginal| Poor + (#of Category 3) & = | 40 .
>22 17-22 11-16 <11 -
EPT INDEX: total number of EPT taxa from column C, Field Data Sheet J
EPT INDEX = /0
Good |Acceptable| Marginal | Poor B
>8 5-8 2-5 0-1

J

EPT TO TOTAL RATIO: total number of EPT organisms from column B, "
Field Data Sheet divided by total number of organisms 78 r J

EPT TO TOTAL RATIO L -

Good | Acceptable| Marginal | _Poor ~
0.75-1.00/0.50-0.75/0.25- 050! 0-~025 J
Stream Invertebrate Survey page &7 J
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet
(use a new interpretation sheet for each location surveyed)

MODULE 4

(cont’d)

Stream Name

Akl .

Date Af,u_? 29 /??

Stream segment location or sampling location

K3 33
sampler used, mesh size, total area sampled 2|¥ of 30cm x 30cm samples
Saher , Se3u , Zm >
D) DIVERSITY ASSESSMENT
TOTAL NUMBER OF TAXA: from column C, Field Data Sheet = | /#
PREDOMINANT TAXON RATIO: divide the number of organisms in the
predominant taxon by the total number counted
= ,4(5’
PREDOMINANT TAXON RATIO
Good | Acceptable| Marginal| Poor
0-040 [040-0.60{0.60-0.80| 0.80-1.0
E) SITE ASSESSMENT RATING
Assign a rating between 1 and 4 to each index
or ratio, then average the results to produce a ITE ASSESSMENT RATING
general site assessment. S
SITE ASSESSMENT RATING -1'5:;" = R_:hl" — Rating
Good |Acceptable] Marginal| Poor Pollution Tolerance Index A
2 2 2 ! EPT Index 4/
E—l’l' to Total Ratio 6/
Predominant Taxon Ratio 3
Average 5 75’"
page 28 Stream Invertebrate Survey Streamkeepers Module 4



send the data to the Streamkeepers Database

Invertebrate Survey Field Data Sheet

(use a new data sheet for each location surveyed)

| Module 4

Stream Name Date :
B3 MVE. cK (AR st 17)52
Stream segment location or sampling location ﬁ Y
sampler used, mesh size, total area sampled # of 30cm x 30cm samples
) 24 M EF it 3
COLUMN A 5 COLUMN B COLUMN C COLUMND
Pollution Tolerance ! Number Counted number of taxa common name
¥ | = Caddisfly Larva (EPT) #
Dobsonfl llzrammit:
CATEGORY 1 Cilod Sn:i:he 2
(pollution !f, - - ! :gf;izl:mh EPT) £
intolerant) T ;
: 1 Fcasts o) { Stonefly Nymph (EPT) 7_
Water Penny
(10t O]
Alderfly Larva
Aquatic Beetle
Aguatic Sowbug
Clam, Mussel
CATEGORY 2 A
{ f Dranefly Larva (Tipuiidar)
(somewhat tolerant | Crayfish
of pollution) Damselfly Larva
Dragonfly Larva
Fishfly Larva
2 / Sowt oty Ty (Brkoddie)
Watersnipe Larva z
/ / Geakrm Ao (g A,
Aquatic Worm /
i { Blackfly Larva
CATEGORY 3 Leech
# 2 Midge Larva (chironomid)
(pollution Planarian
tolerant) Pouch and Pond Snails
True Bug Aduit
I Water Mite
f [ ¢ Lamce Hy CEmp;}J: Cae \
TOTAL |
/4 V74
page 26 Stream Invertebrate Survey Streamnkeepers Module 4
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed) Module 4
Stream Name b//fé‘/ LOVE (/{A) ¢ /K, [Date M[7/?-7
Stream segment location or sampling location ) S)

SV,

sampler used, mesh size, total area sampled
AA

1

127”12_

# of 30cm x 30cm samples

A) ABUNDANCE AND DENSITY

ABUNDANCE: total number organisms from all samples

DENSITY: invertebrate density per square metre
(total # counted) + (# of 30 x 30 cm samples X .09 m ) =

B) PREDOMINANT TAXON

/]

Aol

Woﬂa’m

POLLUTION TOLERANCE INDEX .

Q) WATER QUALITY ASSESSMENTS
~POLLUTION TOLERANCE INDEX: use the total number of broad taxonomic groups
~found in each pollution tolerance category, from Field Data Sheet (column D)

3 X (# of Category 1) #

- +2 X (# of Category 2) 3
Good !Acceptable Margmal' Poor + (# of Category 3) ¢/ = |22
>22 17-22 11-16 <11
EPT INDEX: total number of EPT taxa from column C, Field Data Sheet ’/
EPT INDEX | -
Good |Acceptable| Marginal| Poor
>8 5-8 2-5 0-1
EPT TO TOTAL RATIO: total number of EPT organisms from column B,
Field Data Sheet divided by total number of organisms 9/
EPT TO TOTAL RATIO L
Good ]Acceptable! Marginal | Poor
10.75-1.0010.50- 0751025 - 050! 0—025
Streamkeepers Module 4 Stream Invertebrate Survey page Z7



send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed) MODULE 4
(cont’d)
Stream N ~ Dat
eam Name EASY ROVE (AA) CK- Dot ot 17 J77
Stream segment location or sampling location K 37
sampler used, mesh size, total area sampled =z # of 30cm x 30cm samples
é ! Wl 3&‘5 A— ri L) z 7m
D)  DIVERSITY ASSESSMENT
TOTAL NUMBER OF TAXA: from column C, Field Data Sheet =1/
PREDOMINANT TAXON RATIO: divide the number of organisms in the
predominant taxon by the total number counted
= |,57
PREDOMINANT TAXON RATIO
Good {Acceptable| Marginal | Poor
0-040 [040-0.60/0.60-0.80| 0.80-1.0
E) SITE ASSESSMENT RATING
Assign a rating between 1 and 4 to each index
or ratio, then average the results to produce a SITE ASSESSMENT RATING
general site assessment.
SITE ASSESSMENT RATING '“d:" t R:hl" — Rating
Good |Acceptable| Marginal| Poor Pollution Tolerance Index 57
4 3 2 1 | -
EPT Index
Z
EPT to Total Ratio /?[
Predominant Taxon Ratio z
Average 2. 75/
page 28 Streamkeepers Module 4
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send the data to the Streamkeepers Database

Invertebrate Survey Field Data Sheet

(use a new data sheet for each location surveyed)

| Module 4

Stream Name M,{mdf<_‘§,\a{/i ’Q ‘

Stream segment location or sampling location ? ] 5 )
Y 1
7

P 5 ot 2/42

COLUMNA |

sampler used, mesh size, total area sample 2 # of 30cm x 30cm samples
U\\fb't-f “3(/’2.2 ‘17”‘ 3

COLUMNB
Pollution Tolerance ! Number Counted

COLUMNC
number of taxa

COLUMN D
common name

l

!

Caddisfly Larva (EPT) ~

Dobsonfly (hellgrammite)

CATEGORY1

Gilled Snail

&)

3

Mayily Nymph (EPT) £

{pollution

Riffle Beetle

intolerant)

3

/

Stonefly Nymph (EPT) T

Water Penny

(17)

)

. |Alderfly Larva

Aquatic Beetle

Aguatic Sowbug

CATEGORY2 |&

Clam, Mussel

Dranefly Larva

(somewhat tolerant :

Crayfish

of pollution)

Damselfly Larva

Dragonfly Larva

Fishfly Larva

Scud

Watersnipe Larva

Aquatic Worm

Blackfly Larva

CATEGORY 3

Leech

Midge Larva (chironomid)

(pollution

Planarian

tolerant)

Pouch and Pond Snails

True Bug Adult

Water Mite

TOTAL ] 2 2

page 26
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed) Module 4
Stream Name Date
Mendenhatl K. Sl RI7F
Stream segment location or sampling location %/ ey,

sampler used, mesh size, total area sampled

W/ 3’@5“"")"(7'"

# of 30cm x 30cm samples

A} ABUNDANCE AND DENSITY

ABUNDANCE: total number organisms from all samples

DENSITY: invertebrate density per square metre
(total # counted) + (# of 30 x 30 cm samples X .09 m") =

B) PREDOMINANT TAXON

23

8517

,J/WA

C)  WATER QUALITY ASSESSMENTS
POLLUTION TOLERANCE INDEX: use the total number of broad taxonomic groups

found in each pollution tolerance category, from Field Data Sheet (column D)

POLLUTION TOLERANCE INDEX .

3 X (# of Category 1) 5

| - +2 X (#of Category 2) {
Good |Acceptable| Marpinal| Poor +(#of Category 3) 2 = /7
>22 17-22 11-16 <11
EPT INDEX: total number of EPT taxa from column C, Field Data Sheet {
EPT INDEX -
Good |Acceptable} Marginal| Poor
>8 5-8 2-5 0-1
EPT TO TOTAL RATIO: total number of EPT organisms from column B,
Field Data Sheet divided by total number of organisms > 7‘
EPT TO TOTAL RATIO -
Good Acceptable! Marginal | Poor
0.75-1.00/050-0.751025~ 050! 0025
Streamkeepers Module 4 Stream Invertebrate Survey page Z7



send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed) MODULE 4
(cont’d)
Stream Name Date
HNendonballd K. Zept /77
Stream segment location or sampling location 151
sampler used, mesh size, total area sampled z # of 30cm x 30cm samples
, 32, .Z7m 3
D)  DIVERSITY ASSESSMENT

TOTAL NUMBER OF TAXA: from column C, Field Data Sheet

PREDOMINANT TAXON RATIO: divide the number of organisms in the

predominant taxon by the total number counted

= |.5%
PREDOMINANT TAXON RATIO
Good |Acceptable{ Marginal| Poor
0-040 [040-0.60/0.60-0.80| 0.80-1.0
E) SITE ASSESSMENT RATING
Assign a rating between 1 and 4 to each index
or ratio, then average the results to produce a ITE ASSESSMENT RATING
general site assessment. SITEA
SITE ASSESSMENT RATING -E‘f'i"‘ o R;“;’ —v Rating
Good |Acceptable] Marginal| Poor Pollution Tolerance Index g
4 3 2 1 El;l' Index ,Z
EFI‘ to Total Ratio 5
;-r;donﬁnant Taxon Ratio 5
Total 7
Average 2. 7{
page 28 Stream Invertebrate Survey Streamkeepers Module 4
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send the data to the Streamkeepers Database

Invertebrate Survey Field Data Sheet

(use a new data sheet for each location surveyed) Module 4
Stream Name Date -
STONY (LK. Sept 2 )57
Stream segment location or sampling location IQ ] S|
sampler used, mesh size, total area sampled # of 30cm x 30cm samples
bea G ut ,  -ZTm# 3
COLUMNA | COLUMNB COLUMN C COLUMND
Pollution Tolerance : Number Counted number of taxa common name g
/5 3 Caddisfly Larva (EPT) 72| P
i Dobsonfl llgrammit;
CATEGORY 1 oo menly (ellgrammite)
~
(pollution g ? N{Wﬂy Nslrmph (EPT) £
intolerant) Riffle Beetle
J { Stonefly Nymph (EFT) 7
X Water Penny
{18%) (6>
Alderfly Larva
Agquatic Beetle
Aquatic Sowbug
CATEGORY 2 Clam, Mussel
70 B Dranefly Larva
(somewhat tolerant | Crayfish
of pollution) Damselfly Larva
Dragonfly Larva
Fishfly Larva
Scud
Watersnipe Larva .
s ; Dosetom (Cﬁﬂd'fbﬁmow
Aquatic Worm
& ! Blackfly Larva
CATEGORY 3 Leech
/0 y Midge Larva (chironomid) gs,igff “j;f"" e
(pollution Planarian
tolerant) Pouch and Pond Snails
TruevBug Adult
. Water Mite
TOTAL | 764 10
7. ,r I?mae..:ﬁ\/
page 26 Stream Invertebrate Survey Streamkeepers Module 4



send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed) Module 4 ]
!
Stream Name jﬁ?ﬁ‘/ K. Date . If'ﬂ/??’ ]
Stream segment location or sampling location Al 3/ }
sampler used, mesh size, total area sampled # of 30cm x 30cm samples ' ‘\
W/ é& ’5/“-' / ’ Z 7”" b
A)  ABUNDANCE AND DENSITY ;
ABUNDANCE: total number organisms from all samples = 782
DENSITY: invertebrate density per square metre ' ;
(total # counted) -+ (# of 30 x 30 cm samples X .09 m ) = /0 b ?&,

B) PREDOMINANT TAXON

C)  WATER QUALITY ASSESSMENTS

ﬁuap—'{’m

POLLUTION TOLERANCE INDEX: use the total number of broad taxonomic groups ; f
found in each pollution tolerance category, from Field Data Sheet (column D)

POLLUTION TOLERANCE INDEX .

Good |Acceptable Margmall Poor

>22 17-22 11-16

<11

3 X (# of Category 1) 8
+2 X (#of Category 2) 3
+ (# of Category 3) #

EPT INDEX: total number of EPT taxa from column C, Field Data Sheet

EPT INDEX

Good |Acceptable Marginal| Poor

>8 5-8 2-5

0-1

EPT TO TOTAL RATIO: total number of EPT organisms from column B,
Field Data Sheet divided by total number of organisms

EPT TO TOTAL RATIO

Good | Acceptable Margina1| Poor

0.75 - 1.00(0.50-0.751025- 050! 0—

025

= |s é‘/[ ;[

Streamkeepers Module 4 Stream Invertebrate Survey
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed) MODULE 4
(cont’d)
Stream Name 51, Date
Y K sptz/1F
Stream segment location or sampling location K/ 51

sampler used, mesh size, total area sampled

Sowllr, 3,

EZFmT

# of 30cm x 30cm samples

D) DIVERSITY ASSESSMENT
TOTAL NUMBER OF TAXA: from column C, Field Data Sheet

PREDOMINANT TAXON RATIO: divide the number of organisms in the
predominant taxon by the total number counted

PREDOMINANT TAXON RATIO

Good

Acceptable

Marginal

Poor

0-040

040 - 0.60

0.60 - 0.80

0.80-1.0

E) SITE ASSESSMENT RATING

Assign a rating between 1 and 4 to each index

or ratio, then average the results to produce a
general site assessment. SITE ASSESSMENT RATING
t Rati
SITE ASSESSMENT RATING -I-'-‘ﬁl’-l-'”‘ or R; 10 — ating
Good |Acceptable| Marginal| Poor Pollution Tolerance Index 4
- & 2 1 EPT Index 3
EPT to Total Ratio 3
Predominant Taxon Ratio 5
Total / g
Average 5 ~
.25
page 28 Stream Invertebrate Survey Streamkeepers Module 4



send the data to the Streamkeepers Database

Invertebrate Survey Field Data Sheet

(use a new data sheet for each location surveyed)

. Module 4

Stream Name SN Ck- Date 579{3/??
Stream segment location or sampling location R71 S
sampler used, mesh size, total area sampled # of 30cm x 30cm samples
COLUMN A : COLUMN B COLUMN C COLUMN D
Pollution Tolerance : Number Counted number of taxa COmmon name
A . 3 Caddisfly Larva (EPT) P
1Dobsonfly (hellgrammite)
CATEGORY 1 Gilled Snail
#E. .
(pollution 7 3 Ezf;:g:‘ph (EPT) £
intol f)
infolerant) 3 Stonefly Nymph (EPT) 7
Water Penny
(25%) (2]
' Alderfly Larva
Aquatic Beetle
7 Aquatic Sowbug
Clam, Mussel
- CATEGORY-2 -
‘f{ F& Dranefly Larva
(somewhat tolerant ( - Crayfish
of pollution) Damselfly Larva
Dragonfly Larva
Fishfly Larva
Send’
Watersnine Larva .
A ! Ao 3L um (omﬂgﬂoﬂmw \
Aguaiic Vorm v
Bla...fly Larva
CATEGORY 3 Leech
/7 . / Midge Larva (chironomid)
(poilution Planarian
tolerant) Pouch and Pond Snails
True Bug Adult
I Water Mite
/ / Domee Aty (Empit'veoed

TOTAL 1328 | 14

page 26 Stream Invertebrate Survey
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet
(use a new interpretation sheet for each location surveyed)

Module 4

Stream Name

LToNY

CK-

Date éefﬂj 5/7 7

Stream segment location or sampling location

Kz 33

sampler used, mesh size, total area sampled

4 S

# of 30cm x 30cm samples

A) ABUNDANCE AND DENSITY

ABUNDANCE: total number organisms from all samples

DENSITY: invertebrate density per square metre
(total # counted) = (# of 30 x 30 cm samples X .09 m ) _ =

_B) PREDOMINANT TAXON

328

L 214, 81

f/ewyajﬁf e

POLLUTION TOLERANCE INDEX .

- C)  WATER QUALITY ASSESSMENTS
-- POLLUTION TOLERANCE INDEX: use the total number of broad taxonomic groups
. found in each pollution tolerance category, from Field Data Sheet (column D)

3 X (# of Category 1) 7

- +2 X (# of Category 2) Z
Good | Acceptable| Marginal Pf)or +(# of Category 3) 2 = |3z
>22 17-22 11-16 <11
EPT INDEX: total number of EPT taxa from column C, Field Data Sheet ?
___ _EPTINDEX B
Good |Acceptable| Marginal| Poor
>8 5-8 2-5 0-1
EPT TO TOTAL RATIO: total number of EPT organisms from column B,
Field Data Sheet divided by total number of organisms
= '78
EPT TO TOTAL RATIO
Good lAcceptable! Marginal | Poor
075-1.0010.50-0.75/025-0.50{ 0—025
Streamkeepers Module 4 Stream Invertebrate Survey page 27



send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed) MODULE 4
(cont’d)
Stream Name STHIY K - Date Mg/cf?
Stream segment location or sampling location A7 SA
sampler used, mesh size, total area sampled # of 30cm x 30cm samples

Swher, 33

L Zim %

D)

DIVERSITY ASSESSMENT

TOTAL NUMBER OF TAXA: from column C, Field Data Sheet

PREDOMINANT TAXON RATIO: divide the number of organisms in the

predominant taxon by the total number counted

s

= |.Al
’
PREDOMINANT TAXON RATIO
Good ;Acceptable{ Marginal! Poor
0-040 [040-0.60(0.60-0.80| 0.80-1.0
E) SITE ASSESSMENT RATING
Assign a rating between 1 and 4 to each index
or ratio, then average the results to produce a
general site assessment. SITE ASSESSMENT RATING
Rati Rati
SITE ASSESSMENT RATING '“‘::" = ;t‘l" — amng
Good | Acceptable] Marginal| Poor Pollution Tolerance Index +f
4 3 2 1 EP’f Index 17[
!-E}l' to Total Ratio 6[
E';edominant Taxon Ratio | %
Total / 0
Average ‘,5
Stream Invertebrate Survey Streamkeepers Module 4
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send the data to the Streamkeepers Database

Invertebrate Survey Field Data Sheet

(use a new data sheet for each location surveyed) Module 4
Stream Name Date
SToNY K. Sept 3 /7%
Stream segment location or sampling location
gm pling 23 3%
sampler used, mesh size, total area sampled # of 30cm x 30cm samples
Swber 263w 2T wm i 3
COLUMNA | COLUMNB COLUMNC COLUMND
Pollution Tolerance: Number Counted number of taxa COMmon name
25 . 4 Caddisfly Larva (EPT) P
Dobsonily (hellerammite)
. 3 Ma. N h ﬁ'ﬁ“ l" 1Y Gf Hg
(polluion |78 é fayfly Nvmph (EPT) £ |05
intolerant) Riffle Beetle Bk pec et Jw p
t2l o 2 Stonefly Nymph (EPT) -7
Water Penny
(979 (13)
Alderfly Larva
Agqguatic Beetle
Aquatic Sowbug
Clam, Mussel
CATEGORY 2 AT
! / “ Dranefly Larva
(somewhat tolerant ! Crayfish
of pollution) Damselfly Larva
Dragonfly Larva
2 / s
é, £ Sammt (Jp 501 un(dem‘mdb
Watersnipe Larva
= / e 1y (éMde/ro’mB
Aguatic Worm
q .. / Blackfly Larva
CATEGORY 3 Leech rrechrotanypus
Wi : f Midge Larva (chironomid) ¢ 4
(pollution Planarian
tolerant) Pouch and Pond Snails
True Bug Adult
Water Mite
X2 3 Pamece -\"/Jiéé { Zonpichichne. )
TOTAL | 078 25
Z SR TAIL
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet
(use a new interpretation sheet for each location surveyed)

Module 4

Stream Name

Sy K

Date

éadé/f?

Stream segment location or sampling location

#3353

sampler used, mesh size, total area sampled

L7

T

# of 30cm x 30cm samples

ABUNDANCE: total number organisms from all samples

DENSITY: invertebrate density per square metre
(total # counted) + (# of 30 x 30 cm samples X .09 m ) =

C)  WATER QUALITY ASSESSMENTS

pucker, 363,

A) ABUNDANCE AND DENSITY

'B)  PREDOMINANT TAXON

/0?8

3,792.57

&JW@WA

POLLUTION TOLERANCE INDEX: use the total number of broad taxonomic groups
found in each pollution tolerance category, from Field Data Sheet (column D)

POLLUTION TOLERANCE INDEX .

3 X (# of Category 1) /5
+ 2 X (# of Category 2) #

Good |Acceptable| Marginal| Poor + (# of Category 3) 5~ = 52
>22 17-22 11-16 <i1
EPT INDEX: total number of EPT taxa from column C, Field Data Sheet
EPT INDEX = |3
Good |Acceptable| Marginal | Poor
>8 5-8 2-5 0-1
EPT TO TOTAL RATIO: total number of EPT organisms from column B,
Field Data Sheet divided by total number of organisms as
EPT TO TOTAL RATIO Rk
Good | Acceptable| Marginal | Poor
0.75-1.0010.50 - 0.750.25 - 0.50| 0—0.25
Streamkeepers Module 4 Stream Invertebrate Survey page 27
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed) MODULE 4
(cont’d)
Stream Name 54/ Y Date MZ /7?
Stream segment location or sampling location 43 5%

sampler used, mesh size, total area sampled

by, 263w, FTm™ 2

# of 30cm x 30cm samples

D)  DIVERSITY ASSESSMENT

TOTAL NUMBER OF TAXA: from column C, Field Data Sheet = | 257
FREDOMINANT TAXON RATIO: divide the number of organisms in the
predominant taxon by the total number counted
- |.s5%
PREDOMINANT TAXON RATIO
Good | Acceptable| Marginal| Poor
0-040 |040-0.60)0.60-0.80( 0.80-1.0
E)  SITE ASSESSMENT RATING
Assign a rating between 1 and 4 to each index
or ratio, then average the results to produce a
general site assessment. SITE ASSESSMENT RATING
. Rati
SITE ASSESSMENT RATING -[ﬂ:l-'—" o RT"’: — ating
Good |Acceptable] Marginal| Poor Pollution Tolerance Index ,7[
4 3 2 1 [~
EPT Index ;?[
E_PT to'Total Ratio A(/
Predominant Taxon Ratio 5
Average 3 7{
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send the data to the Streamkeepers Database

Invertebrate Survey Field Data Sheet
(use a new data sheet for each location surveyed) Module 4

Stream Name . Date i . ]
3F Mile Ck. St 15/77
Stream segment location or sampling location ,41
e pine £l Sl 3
sampler used, mesh size, total area sampled # of 30cm x 30cm samples :
COLUMNA | COLUMNB COLUMN C COLUMND
Pollution Tolerance : Number Counted number of taxa common name . \
i / Caddisfly Larva (EPT) P i
Dobsonfly (hellgrammite)
£ i
(pollution 14 2 ¥avﬂv Nymph (EFT)
. : , Riffle Beetle
intolerant) r~
Stonefly Nymph (EPT) T }
Water Penny ' o
Alderfly Larva j
Aquatic Beetle -
Aquatic Sowbug y
CATEGORY 2 Clam, Mussel ]
7 A Dranefly Larva
(somewhat tolerant | . Crayfish T
of pollution) Damselfly Larva i
~ |Dragonfly Larva '
Fishfly Larva r
Scud J
Watersnipe Larva i
3 / Moth By }
Aguatic Worm L
/ / Blackfly Larva .
CATEGORY 3 Leech l
14 2 Midge Larva (chironomid) -
(pollution Planarian .
tolerant) Pouch and Pond Snails j
True Bug Adult -
/ / Water Mite -
9 / Lpnce f{/)r ' 7
. ( 7) L._l
/ / Qupters
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send the data to the Streamkeepers Database

? Invertebrate Survey Interpretation Sheet
A (use a new interpretation sheet for each location surveyed) Module 4
PI Stream Name é 7 " éL Cck Date W /577F

Stream segment location or sampling location

ki
———

Kl 3

sampler used, mesh size, total area sampled

Suwber, S3um ,  Alm”

# of 30cm x 30cm samples

R

A) ABUNDANCE AND DENSITY

TS

L1

] ] ABUNDANCE: total number organisms from all samples = ‘f ‘(f
. DENSITY: invertebrate density per square metre
_‘ J | (total # counted) = (# of 30 x 30 cm samples X .09 m’) = 162, e
£ : :
_\( —B) PREDOMINANT TAXON ;pﬁcma’lp#&fa_ /&A’,{.@nmb)
- C) WATER QUALITY ASSESSMENTS
" POLLUTION TOLERANCE INDEX: use the total number of broad taxonomic groups
| 1 found in each pollution tolerance category, from Field Data Sheet (column D) ‘
- fﬁf POLLUTION TOLERANCE INDEX 3 X (# of Category 1) 3
' ( - + 2 X (# of Category 2)
! Good | Acceptable| Marginal{ Poor + (#of Category 3) 7 = | /o
‘l >22 17-22 11-16 <11 )
Lj EPT INDEX: total number of EPT taxa from column C, Field Data Sheet
/ } EPT INDEX =13
Good |Acceptable| Marginal| Poor
‘f] >8 5-8 2-5 0-1
\[ EPT TO TOTAL RATIO: total number of EPT organisms from column B,
L Field Data Sheet divided by total number of organisms oy
EPT TO TOTAL RATIO - L
J Good |Acceptable| Marginal | Poor
~—’ 0.75-1.00|050-0.75{025-050| 0 —~025
. .\\ .
Streamkeepers Module 4 Stream Invertebrate Survey page 27



send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet j
(use a new interpretation sheet for each location surveyed) MODULE 4
~ {cont’d) ']
Stream Name 37 Mt(/( Ck Date ot /{/:‘;;; . N
Stream segment location or sampling location 213! J
sampler used, mesh size, total area sampied 2 # of 30cm x 30cm samples r]
Swaber, 3G3am, 27w '
| - )
3 D)  DIVERSITY ASSESSMENT
TOTAL NUMBER OF TAXA: from column C, Field Data Sheet = | /O

PREDOMINANT TAXON RATIO: divide the iumber of organisms in the

predominant taxon by the total number counted (“]
= |32 J
PREDOMINANT TAXON RATIO _
Y Good |Acceptable] Marginal | _Poor ]
0-040 [040-0.60/0.60-0.80 0.80-1.0
E) SITE ASSESSMENT RATING I
Assign a rating between 1 and 4 to each index ;l
or ratio, then average the results to produce a )
general site assessment. SITE ASSESSMENT RATING ,:]
SITE ASSESSMENT RATING ”I'I""E:: b .or Ratllo Ind mating H
Good | Acceptable] Marginal| Poor Pollution Tolerance Index 2 .
4 3 2 1 E_I;T Index Vi LJ
. -
EPT to Total Ratio 2 L
Prcddmi nant Taxon Ratio ,;/ rJ
Total /0O -
Average L?J
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send the data to the Streamkeepers Database

Invertebrate Survey Field Data Sheet

(use a new data sheet for each location surveyed) Module 4
Stream Name - . Date ' —
3F Mile & St i /77
Stream segment location or sampling location g 3
- e
sampler used, mesh size, total area sampled 2 # of 30cm x 30cm samples
: b-a ) 3 é g A / ! 2 7 ! 3
COLUMN A | COLUMN B COLUMN C COLUMN D
Pollution Tolerance | Number Counted number of taxa ¢OmMmMmOnN name
733 # Caddisfly Larva (EPT)
Dobsonfly (heligramrnite)
CATEGORY 1 Gilled Snail
. b # Mayfly Nymph (EPT) £
;E;l 11::;33 _ Riffle Beetle
42 M Stonefly Nymph (EPT) T
o Water Penny
- (213) (¢2)
Alderfly Larva
Adquatic Beetle
Agquatic Sowbug
Clam, Mussel
CATEGORY 2
_ 7 2 Dranefly Larva
(somewhat tolerant Crayfish
of pollution) Damselfly Larva
Dragonfly Larva
Fishfly Larva
Scud
Watersnipe Larva
/7 / Moth Fly
/ { Aquatic Worm
2 } Blackfly Larva
CATEGORY 3 Leech
5 ol Midge Larva {chironomid)
(pollution Planarian
tolerant) Pouch and Pond Snails
True Bug Adult
oL / Water Mite
TOTAL | 312 7| I
! Lamnce Fly
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

R

(use a new interpretation sheet for each location surveyed) Module 4
p Y
Stream Name e . - Date 2
7 Hile (k. St 11/77
Str t locati ling locati
eam segment location or sampling location Lz 52
sampler used, mesh size, total area sampled . # of 30cm x 30cm samples
.,m(bor, k{3 e Al e -

A) ABUNDANCE AND DENSITY
ABUNDANCE: total number organisms from all samples = 317
DENSITY: invertebrate density per square metre
(total # counted) {(#0f30 x 30 cm samples X .09 m ) = /, /5’ 5 {(p

B) PREDOMINANT TAXON

C)  WATER QUALITY ASSESSMENTS

Plecopteva

POLLUTION TOLERANCE INDEX: use the total number of broad taxonomic groups
found in each pollution tolerance category, from Field Data Sheet (column D)

POLLUTION TOLERANCE INDEX

3 X (# of Category 1) 12

. +2 X (# of Category 2) 3
Good |Acceptable| Marginal| Poor + (#of Category 3) ¢, — /?18
>22 17-22 11-16 <I1
EPT INDEX: total number of EPT taxa from column C, Field Data Sheet
EPT INDEX = |
Good |Acceptable| Marginal| Poor
>8 5-8 2-5 0-1
EPT TO TOTAL RATIO: total number of EPT organisms from column B,
Field Data Sheet divided by total number of organisms a8
EPT TO TOTAL RATIO I
Good |Acceptable| Marginal| Poor
0.75-1.00{0.50-0.75|025- 050 0--025
Streamkeepers Module 4 Stream Invertebrate Survey page 27
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed) MODULE 4
~ (cont’d)
Str N . Dat - e A
sam Name 37 Mile Ck, M spf )77
jStream segment location or sampling location X 32 l
sampler used, mesh size, total area sampled . " # of 30cm x 30cm samples
Swbor, 3L3an, . 2Z7m 3
D) - DIVERSITY ASSESSMENT
TOTAL NUMBER OF TAXA: from column C, Field Data Sheet = |Z]

PREDOMINANT TAXON RATIO: divide the number of organisms in the '
predominant taxon by the total number counted

_ = |.5%
PREDOMINANT TAXON RATIO
Good |Acceptable| Marginal| Poor -
0-040 040-0.60|0.60-080| 0.80~1.0
E} SITE ASSESSMENT RATING
Assign a rating between 1 and 4 to each index
or ratio, then average the results to produce a
general site assessment. SITE ASSESSMENT RATING
SITE ASSESSMENT RATING |indexor R_:hl" P Rating
Good | Acceptable] Marginal| Poor Pollution Tolerance Index ‘/
4 3 2 1 E;T Index /7,
EP'T fo Total Ratio 4
Predominant Taxon Ratio 3
Average = -75"
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send the data to the Streamkeepers Database

Invertebrate Survey Field Data Sheet

(use a new data sheet for each location surveyed) Module 4
Str N . D )
eam Name 37 Mile Ck. M st /77
Stream segment location or sampling location (5 53
sampler used, mesh size, total area sampled 2 # of 30cm x 30cm samples
;Urkwr: ZdoZ,ul 2T m 3
COLUMN A COLUMNB COLUMN C COLUMND
Pollution Tolerance | Number Counted number of taxa common name
¥ 2 Caddisfly Larva (EPT)
A Dobsonfly (hellgrammite)
CATEGORY 1 Gilled Snail
=
(pollution 43 3 Mayfly Nymph (EPT) <
intolerant) Riffle Beetle —
. /3 # Stonefly Nymph (EPT) 7
_ Water Penny
(79) (9) -
) Alderfly Larva
Aquatic Beetle
Aquatic Sowbug
CATEGORY 2 Clam, Mussel
- ! / Dranefly Larva
(somewhat tolerant ' Crayfish
of pollution) Damselfly Larva
Dragonfly Larva
Fishfly Larva
Scud
Watersnipe Larva
/0 / Moti fly
17 A Agquatic Worm
b { Black{ly Larva
CATEGORY 3 Leech
25 2 Midge Larva (chironomid)
{(pollution Planarian
tolerant) Pouch and Pond Snails
True Bug Adult
(0 3 Water Mite
TOTAL /24 /9
page 26 Stream Invertebrate Survey Streamkeepers Module 4
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed) Module 4
Stream Name . |Date -
37 Mile CK. | Sqpt 1l [5F
Stream segment location or sampling location /?3 sz
sampler used, mesh size, total area sampled |# of 30cm x 30cm samples
Sorher, 363m, Flm™ 3.
A) ABUNDANCE AND DENSITY
ABUNDANCE: total number organisms from all samples =
(24
DENSITY: invertebrate density per square metre
(total # counted) + (# of 30 x 30 cm samples X .09 m ) = 459,20
. B) PREDOMINANT TAXON ‘ EM% ero /97‘60’2%

C)  WATER QUALITY ASSESSMENTS .
POLLUTION TOLERANCE INDEX: use the total number of broad taxonomic groups
found in each pollution tolerance category, from Field Data Sheet (column D)

POLLUTION TOLERANCE INDEX 3 X (# of Category 1)- 7
- +2 X (# of Category 2) 2
Good | Acceptable| Marginal _Poor +(#of Category 3) 8 = 139
>22 17-22 11-16 . <11
EPT INDEX: total number of EPT taxa from column C, Field Data Sheet
EPT INDEX =7
Good |Acceptable| Marginal | Poor
>8 5-8 2-5 0-1
EPT TO TOTAL RATIO: total number of EPT organisms from column B,
Field Data Sheet divided by total number of organisms 7
EPT TO TOTAL RATIO -

Good |Acceptable| Marginal | Poor
0.75-1.00/050-0.75|025-0.50; 0—-025
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed) MODULE 4
~ (cont’d)
N
N - Dat
Stream Name 54 Mile ck. ’ ate +/!/??o
Stream segmént location or sampling location A3 5%
sampler used, mesh size, total area sampled 2 # of 30cm x 30cm samples
Siwber,  3L%5., (2T 3
D) DIVERSITY ASSESSMENT
TOTAL NUMBER OF TAXA: from column C, Field Data Sheet = | /?
PREDOMINANT TAXON RATIO: divide the number of organisms in the
predominant taxon by the total number counted
= .3{
PREDOMINANT TAXON RATIO
Good |Acceptable| Marginal| Poor
0-040 |040-0.60|0.60-0.80| 0.80-1.0
E) SITE ASSESSMENT RATING
Assign a rating between 1 and 4 to each index
or ratio, then average the results to produce a
general site assessment. SITE ASSESSMENT RATING
. Rati
SITE ASSESSMENT RATING Index or R’t‘l" — ating
Good |Acceptable] Marginal| Poor Pollution Tolerance Index ‘%
: 3 2 1 EPT Index H
EPT to Total Ratio P
Predominant Taxon Ratio #f
Total e
Average ‘ 3 7 {
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send the data to the Streamkeepers Database

Invertebrate Survey Field Data Sheet

(use a new data sheet for each location surveyed) Module 4
Stream Name ) Date 5
Litte K. | Sopl (3/57
Stream segment location or sampling location 21 S '
sampler used, mesh size, total area sampled # of 30cm x 30cm samples
Swber | 3E3 ., ,2Tm* 3
COLUMNA | COLUMNB COLUMNC COLUMN D
Pollution Tolerance : Number Counted number of taxa commeon name
Ea 2 Caddisfly Larva (EPT)
i Dobsonfly (hellgrammite)
CATEGORY 1 Gilled Snail
(pollution M 2 N{ayﬂy Nvmph (EPT) =
intolerant) Riffle Beetle —
: / Stonefly Nymph (EPT) 7
Water Penny
(/6) ‘ )
Alderfly Larva
Agquatic Beetle
Aquatic Sowbug
CATEGORY 2 Clam, Mussel
Dranefly Larva
(somewhat tolerant | Crayfish
of pollution) | Damselfly Larva
Dragonfly Larva
Fishfly Larva
Scud
Watersnipe Larva
/ / Snacl
Agquatic Worm
2. ! Blackfly L'arvta
CATEGORY 3 Leech
Z Midge Larva (chironomid)
(pollution Planarian
tolerant) Pouch and Pond Snails
True Bug Adult
Water Mite
TOTAL ‘ 293 ?
page 26 Stream Invertebrate Survey Streamkeepers Module 4
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet
(use a new interpretation sheet for each location surveyed)

Module 4

Stream Name

ﬂ_:.n‘/'f.e zQ

P spl 13 )17

Stream segment location or sampling location 21 31

sampler used, mesh size, total area sampled

Swrhev, 263, . ZInE 3

# of 30cm x 30cm samples

A) ABUNDANCE AND DENSITY

ABUNDANCE: total number organisms from all samples

DENSITY: mvertebrate density per square metre
(total # counted) + (# of 30 x 30 cm samples X .09 m ) =

C)  WATER QUALITY ASSESSMENTS

- B) PREDOMINANT TAXON

Z3

8s 17

ffﬁdm&lbf-féfa-—

POLLUTION TOLERANCE INDEX: use the total number of broad taxonomic groups
found in each pollution tolerance category, from Field Data Sheet (column D)

POLLUTION TOLERANCE INDEX .

3X (#of Category 1) § -

+ 2 X (# of Category 2) /

Good _|Acceptable| Marginal| Poor | | (4of Category3) 3 - | 20
>22 17-22 11-16 <11
EPT INDEX: total number of EPT taxa from column C, Field Data Sheet
EPT INDEX ks
Good | Acceptable| Marginal | Poor
>§ 5-8 2-5 0-1
EPT TO TOTAL RATIO: total number of EPT organisms from column B,
Field Data Sheet divided by total number of organisms
EFT TO TOTAL RATIO = -7
Good !Acceptable Marginal | Poor
0.75-1.00/050-0.75{0.25-0.50| 0—0.25
Streamkeepers Module 4 Stream Invertebrate Survey page 27
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed)

MODULE 4

(cont’d)

Stream Name

Little K.

Date 59# [3/?7

Stream segment location or sampling location

Al 351

sampler used, mesh size, total area sampled

,jowbu‘ 365,

 Flm*

3

# of 30cm x 30cm samples

D)  DIVERSITY ASSESSMENT
TOTAL NUMBER OF TAXA: from column C, Field Data Sheet

PREDOMINANT TAXON RATIO: divide the number of organisms in the
predominant taxon by the total number counted

PREDOMINANT TAXON RATIO

Good

Acceptable

Marginal

Poor

0-040

040-0.60

0.60 - 0.80

0.80-1.0

E) SITE ASSESSMENT RATING

Assign a rating between 1 and 4 to each index

or ratio, then average the results to produce a
general site assessment. STTE ASSESSMENT RATING
. t
SITE ASSESSMENT RATING Index or R""l° — Rating
Good |Acceptable| Marginal| Poor Pollution Tolerance Index %
- 2 2 1 EPT Index
3
EPT to Total Ratio 3
Predom.l nant Taxon Ratio 3
Total ,
1
Average 3 -
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send the data to the Streamkeepers Database

Invertebrate Survey Field Data Sheet

(use a new data sheet for each location surveyed) Module 4
Str N .
eam Name FLAT CK. PR spt 5/e7
Stream segment location o ling locati
gm r sampling location f{ 5
sampler used, mesh size, total area sampled # of 30cm x 30cm samples
Swvbor, 35, X m 3
COLUMNA ! COLUMN B COLUMN C COLUMND
Pollution Tolerance: Number Counted number of taxa common name
] Z Caddisfly Larva (EPT) /
i Dobsonily (hellerammite)
CATEGORY 1 Gilled Srail
(pollution #3 i :‘gﬂgﬁm phEPD £
intolerant) e Beetle —
i 2 ~_|Stonefly Nymph (EFT) 7
Water Penny
G5) (8)
Alderfly Larva
Aquatic Beetle
Aquatic Sowbug
Clam, Mussel
CATEGORY 2 y
G Je Dranefly Larva pretanate 2p.
(somewhat tolerant | Crayfish
of pollution) Damselfly Larva
Dragonfly Larva
Fishfly Larva .
Scud
Watersnipe Larva
L / Hath ©ly_torve. (Byindidae)
A } Aquatic Worm
Blackily Larva
CATEGORY 3 Leech
Z Midge Larva (chironomid)
(pollution Planarian
tolerant) Pouch and Pond, Snails
True Bug Adult
Water Mite
TOTAL | 92 /4
page 26 Stream Invertebrate Survey Streamkeepers Module 4
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet
(use a new interpretation sheet for each location surveyed)

Module 4

Stream Name

FIRT CK.

Date a/lﬁdél/lf?

Stream segment location or sampling location

V-

sampler used, mesh size, total area sampled

MW‘, 3 3 “ 2T

# 0£30cm x 30cm samples

A) ABUNDANCE AND DENSITY
ABUNDANCE: total number organisms from all samples

DENSITY: invertebrate density per square metre
(total # counted) + (# of 30 x 30 cm samples X .09 m )

72

340 .71

B) PREDOMINANT TAXON

Ephtrne (ofTr e

- C)  WATER QUALITY ASSESSMENTS
... POLLUTION TOLERANCE INDEX: use the total number of broad taxonomic groups
" found in each pollution tolerance category, from Field Data Sheet {column D)

POLLUTION TOLERANCE INDEX .

3 X (# of Category 1) 3

- +2 X (# of Category 2} £
Good |Acceptable| Marginal{ Poor + (# of Category 3) ¥ = |32
>22 17-22 11-16 <11
EPT INDEX: total number of EPT taxa from column C, Field Data Sheet 8
EPT INDEX B
Good |Acceptable| Marginal | Poor
>8 5-8 2-5 0-1
EPT TO TOTAL RATIO: total number of EPT organisms from column B,
Field Data Sheet divided by total number of organisms p
EPT TO TOTAL RATIO S L
Good | Acceptable| Marginal | Poor
0.75 - 1.00] 0.50 - 0.750.25 - 0.50| 0 — 025
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet
(use a new interpretation sheet for each location surveyed)

MODULE 4

(cont’d)

Stream Name

FAT cK.

Date W 5 /7*’71,

Stream segment location or sampling location

V7=

L

B,

sampler used, megh size, total area sampled Z1 " # of 30cm x 30cm samples
Al %

D) DIVERSITY ASSESSMENT
TOTAL NUMBER OF TAXA: from column C, Field Data Sheet

PREDOMINANT TAXON RATIO: divide the number of organisms in the
predominant taxon by the total number counted

PREDOMINANT TAXON RATIO
Good__|Acceptable| Marginal| Poor
0-040 |040-0.60(0.60-0.80! 0.80-1.0
E) SITE ASSESSMENT RATING
Assign a rating between 1 and 4 to each index
or ratio, then average the results to produce a
general site assessment. SITE ASSESSMENT RATING
SITE ASSESSMENT RATING '"‘:l"‘ o R;hl“ — Rating
Good |Acceptable] Marginal| Poor Pollution Tolerance Index 7[
1 3 2 1 E_l;T Index 5
EPT tb Total Ratio 3
i;;;dominant Taxon Ratio 3
Total ,
0 y 3
Average 5 02{
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send the data to the Streamkeepers Database

Invertebrate Survey Field Data Sheet

(use a new data sheet for each location surveyed) Module 4
Stream Name ﬁ/ﬂ‘?/ K Date égﬂ"do/??
Stream segment location or sampling location Kz 352
sampler used, mesh size, total area sampled 2 # of 30cm x 30cm samples

. ZhTa, X 3.
COLUMN A : COLUMNB COLUMNC COLUMN D
Pollution Tolerance : Number Counted number of taxa common name
716, o Z Caddisfly Larva (EPT) £
CATEGORY 1 g:ﬁ’zgﬂn:ﬂﬂ‘eug mite)
(pollution 18 r Iégfﬁiﬁnph(ﬁ?l‘) =
intolerant) —
F. . { Stonefly Nymph (EPT) 7
" Water Penny
(165) (D)
Alderfly Larva
Aquatic Beetle
_ Aquatic Sowbug
CATEGORY 2 , Clam, Mussel
¢ Dranefly Larva
(somewhat tolerant Crayfish
of pollution) Damselfly Larva
Dragonfly Larva
Fishfly Larva
{ / B Ostracoeda (udshes
Watersnipe Larva
VAR ' Matt Ty
/ / Aquatic Worm
5% FA Blackfly Larva
CATEGORY 3 Leech
1] b Midge Larva (chironomid)
(pollution Planarian
tolerant) Pouch and Pond Snails
True Bug' Adult
< ! Water Mite
! / egertamn  (Cetatopeconeclas.)
TOTAL | 22 0 ~
/ / Selloor fz (ET TR
/ r Lepdoplers
2 ' Rrpterom
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet
(use a new interpretation sheet for each location surveyed)

Module 4

Stream Name

iDate :)7“‘{‘ A /??

AT K.
Stream segment location or sampling location Rz S
sampler used, mesh size, total area sampled # of 30cm x 30cm samples
bor, B3, ZTm™ 3
A) ABUNDANCE AND DENSITY
ABUNDANCE: total number organisms from all samples = 202
DENSITY: invertebrate density per square metre
(total # counted) + (# of 30 x 30 cm samples X .09 m 3 = 7 to. 37

B)

C)

PREDOMINANT TAXON

WATER QUALITY ASSESSMENTS

Ephomer

POLLUTION TOLERANCE INDEX: use the total number of broad taxonomic groups
found in each pollution tolerance category, from Field Data Sheet {column D)

POLLUTION TOLERANCE INDEX .

Good

Acceptable| Marginal

Poor

>22

17-22 11-16

<11

3 X (# of Category 1) #
+2 X (# of Category 2) ¥
+ (# of Category 3) 4

EPT INDEX: total number of EPT taxa from column C, Field Data Sheet

EPT INDEX
Good | Acceptable| Marginal | Poor
>8 5-8 2-5 0-1

EPT TO TOTAL RATIO: total number of EPT organisms from column B,
Field Data Sheet divided by total number of organisms

EPT TO TOTAL RATIO - ‘éf
Good !Acoeptable Marginal { Poor
0.75-1.00/0.50- 0.75{ 025 - 0.50| 0— 025
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed)

MODULE 4
(cont’d)

Stream Name

FRAT CKC.

Date DW A /€7'

Stream segment location or sampling location

K2 32

/

sampler used, mesh size, total area sampled
5,

 2Tm ™

# of 30cm x 30cm samples

D)  DIVERSITY ASSESSMENT

TOTAL NUMBER OF TAXA: from column C, Field Data Sheet = ﬁo
PREDOMINANT TAXON RATIO: divide the number of organisms in the
predominant taxon by the total number counted .
= .5?
PREDOMINANT TAXON RATIO
Good jAcceptable| Marginal! Poor
0-040 |040-0.60]/0.60-0.80| 0.80-1.0
E) SITE ASSESSMENT RATING
Assign a rating between 1 and 4 to each index
or ratio, then average the results to produce a
general site assessment. SITE ASSESSMENT RATING
- Rati
SITE ASSESSMENT RATING I“‘::" o R:t;" — ating
Good 1A table| Marginal| Poor Pollution Tolerance Index ,71
4 3 2 ! E—!;T Index %
E_PT to Total Ratio 3
i’wr;donﬁ nant Taxon Ratio /]l
Average 3, el
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send the data to the Streamkeepers Database

Invertebrate Survey Field Data Sheet

(use a new data sheet for each location surveyed) Module 4
Stream Name Date
FAT K. Sqt /27
Stream segment location or sampling location
em ping A3 5%
sampler used, mesh size, total area sampled # of 30cm x 30cm samples
565 A ﬂ?mﬂ’ 3
COLUMNA | COLUMNB COLUMNC COLUMND
Pollution Tolerance : Number Counted number of taxa ¢ommon name
ik : 4 Caddisfly Larva (EPT) ¥
Dobsonfly (hellgrammite)
CATEGORY 1 Gilled Snail
(polluion 1228 G Mayfly Nymph (EPT) £
. Riffle Beetle
intolerant) —
2t (s Stonefly Nymph (EPT) 7
., _ Water Penny
) (&)
Alderfly Larva
Aquatic Beetle
Aquatic Sowbug
CATEGORY 2 Clam, Mussel
{6 E3 Dianefly Larva |
(somewhat tolerant Crayfish
of pollution) Damselfly Larva
Dragonfly Larva
Fishily Larva
I ! Saerl- St |
Watersnipe L_arva
19 ! Hell, Al y
Aquatic Worm
5% / Blackfly Larva
CATEGORY 3 Leech
/9 Midge Larva (chironomid)
(pollution Planarian
tolerant) Pouch and Pond Snails
True Bug Adult
Z / Water Mite .
i } Mostowm (Cevatepesomeas )
TOTAL l 78 0 20
# 3 Dleran ©
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet
(use a new interpretation sheet for each location surveyed)

Module 4

Stream Name

24T CK.

Date

Syot G [7F

Stream segment location or sampling location

K% 53

sampler used, mesh size, total area sampled

# of 30cm x 30cm samples

Skt ZhD A ZTm™ 2
A) ABUNDANCE AND DENSITY
ABUNDANCE: total number organisms from all samples = 7 8 0
DENSITY: invertebrate density per square metre
(total # counted) + (# of 30 x 30 cm samples X .09 m ) = '2/ 888 . 8‘]

B) PREDOMINANT TAXON

Aecopfere

Q) WATER QUALITY ASSESSMENTS

POLLUTION TOLERANCE INDEX: use the total number of broad taxonomic groups

POLLUTION TOLERANCE INDEX .

3 X (# of Category 1) 76
+2 X (# of Category 2) ¥

found in each pollution tolerance category, from Field Data Sheet (column D)

Good | Acceptable| Marginal | Poor + (# of Category 3) £ =4 §/
>22 17-22 1116 <11
EPT INDEX: total number of EPT taxa from column C, Field Data Sheet
EPT INDEX = |6
Good |Acceptable! Marginal | Poor
>8 58 2-5 0-1
EPT TO TOTAL RATIO: total number of EPT organisms from column B,
Field Data Sheet divided by total number of organisms ~
EPT TO TOTAL RATIO = |5
Good |Acceptable| Marginal | Poor
0.75- 100/ 0.50-0.75/025-0.50| 0—-025
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send the data to the S treamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed) MODULE 4
(cont’d)
Dat
Stream Name 4/1,7/ CK . ate i;tfé/f?
Stream segment location or sampling location R3S 2
sampler used, mesh size, total area sampled # of 30cm x 30cm samples
'f}"“ ber P 3&3'“’ y) .2 7m z
D)  DIVERSITY ASSESSMENT
TOTAL NUMBER OF TAXA: from column C, Field Data Sheet = |80

PREDOMINANT TAXON RATIO: divide the number of organisms in the

predominant taxon by the total number counted

= .53
PREDOMINANT TAXON RATIO
Good |Acceptable| Marginal| Poor
0-040 |040-0.60)0.60-0.80) 0.80-1.0
E) SITE ASSESSMENT RATING
Assign a rating between 1 and 4 to each index
or ratio, then average the results to produce a
general site assessment. STTE ASSESSMENT RATING
Rati Rati
SITE ASSESSMENT RATING I“‘:;" o ; 10 — S
Good |Acceptable] Marginal| Poor Pollution Tolerance Index ‘7!
2 3 2 1 EF!' Index éL
E_P'l' to Total Ratio //
Predominant Taxon Ratio 2
Total / {
Average 3 7}/
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send the data to the Streamkeepers Database

Invertebrate Survey Field Data Sheet

(use a new data sheet for each location surveyed) Module 4
Stream Name _ . ’ Date
LUCKY LOVE cR. (56) Aus 20 [77
Stream segment location or sampling location
sampler used, mesh size, total area sampled # of 30cm x 30cm samiples F
Guwchtr 365 ZTmE 3
COLUMNA ! COLUMNB COLUMN C COLUMN D
Pollution Tolerance: Number Counted number of taxa common name
Ly / Caddisfly Larva (EFT) F
Dobsonfly (hellerammite)
CATEGORY 1 Gilled Snail .
P
(pollution Z Z h{ayﬂy Nymph (EPT} £
intolerant) Riffle Beetle
i Stonefly Nymph (EPT) 7
Water Penny
@) (4)
Alderfly Larva
Agquatic Beetle
Aquatic Sowbug
CATEGORY 2 Clam, Mussel
Dranefly Larva
(somewhat tolerant | Crayfish
of pollution) | Damselfly Larva
Dragonily Larva
Fishfly Larva
Scud
Watersnipe Larva
PRL 1- Meth Fiky borve ( Poychodi Joc)
. Agquatic Worm
/ /. Blackfly Larva
CATEGORY 3 Leech
143 - 3 Midge Larva (chironomid)
(pollution Planarian
tolerant) 2. Pouch and Pond Snails
True Bug Adult
) 2 Water Mite
TOTAL
| o434 16
{ ! bffﬁ -,'d'r-CLLé (&Imt"f R T C!?';
§ / Ermcidisae  { Damee fly )
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed)

Module 4

Stream Name

;Cow/Cy/uw{ (5@) CK.

Date 4“5 P /7?

Stream segment location or sampling location

Rl 3y

sampler used, mesh size, total area sampled

é’/u/bfl‘ 5&5-&0; A

i

# of 30cm x 30cm samples

A) - ABUNDANCE AND DENSITY

ABUNDANCE: total number organisms from all samples

DENSITY: invertebrate density per square metre
(total # counted) = (# of 30 x 30 cm samples X .09 m ) =

B) PREDOMINANT TAXON

) WATER QUALITY ASSESSMENTS

434

!, GOF. ]

g‘jd’lm (Ma-f% %’ A:-rv‘a..)

POLLUTION TOLERANCE INDEX: use the total number of broad taxonomic groups
found in each pollution tolerance category, from Field Data Sheet (column D)

POLLUTION TOLERANCE INDEX .

3 X (# of Category 1) #

- +2 X (# of Category 2) /
Good |Acceptable| Marginal| Poor + (# of Category 3) // = | }#
>22 17-22 11-16 <11
EPT INDEX: total number of EPT taxa from column C, Field Data Sheet 8
EPT INDEX -
Good [Acceptable| Marginal | Poor
>8 5-8 2-5 0-1
EPT TO TOTAL RATIO: total number of EPT organisms from column B,
Field Data Sheet divided by total number of organisms oz
EPT TO TOTAL RATIO I
Good |Acceptable| Marginal| Poor
0.75-1.00/0.50-0.75:1025- 0.50] 0—-025
Streamkeepers Module 4 Stream Invertebrate Survey page 27
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed) MODULE 4
(cont’d)
Str N Dat
cam Name Aveky reVE (BBY (k. M Aug 20/17
Stream segment location or sampling location
P RIS
sampler used, mesh size, fotal area sampled ~ |¥of 30cm x 30cm samples
Suwrber, ZLBa, L FTm 3
D) DIVERSITY ASSESSMENT
TOTAL NUMBER OF TAXA: from column C, Field Data Sheet = |/
PREDOMINANT TAXON RATIO: divide the number of organisms in the
predominant taxon by the total number counted {
=1
PREDOMINANT TAXON RATIO
Good |Acceptable| Marginal{ Poor
0-040 {040-0.60[0.60-0.80| 0.80-1.0
E) SITE ASSESSMENT RATING
Assign a rating between 1 and 4 to each index
or ratio, then average the resuits to produce a
general site assessment. SITE ASSESSMENT RATING
SITE ASSESSMENT RATING Ii‘:-l-"‘ o R“‘;’ - Rating
Good | Acceptable| Marginal| Poor Pollution Tolerance Index 5
2 3 2 E EPT”!rldex 5
E’l‘ to Total Ratio /
l;;';dominant Taxon Ratio ;2)
Average 2. é/
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send the data to the Streamkeepers Database

Invertebrate Survey Field Data Sheet

(use a new data sheet for each location surveyed) Module 4
Stream Name . Date
LULICY ABVE <§5 > K. Auﬁr 20/ F
Stream segment location/or sampling location Xﬂ-’ Sz -
sampler used, mesh size, total area sampled # of 30cm x 30cm samples
COLUMNA | COLUMNB COLUMN C COLUMN D
Pollution Tolerance : Number Counted number of taxa commaon name
: Iyl - < Caddisfly Larva (EPT)
Dobsenfly (hellgrammite}
(pollution 2 I Nfayﬂy Nymph (EPT)
. Riffle Beetle
intolerant)
~ b 3 Stonefly Nymph (EPT)
Water Penny
(16) @)
Alderfly Larva
Aquatic Beetle
S Aquatic Sowbug
CATEGORY 2 Clam, Mussel
2 Dranefly Larva
(somewhat tolerant ! Crayfish
of pollution) Damselfly Larva
Dragonfly Larva
Fishfly Larva
Scud
Watersnipe Larva
~i - ES Aquatic Worm
T 3 Blackfly Larva
CATEGORY - Leech
i 30 . - pe ) Midge Larva {chironomid)
(pollution Planarian
tolerant) Pouch and Pond Snails
True Bug Adult
RO~ 3. Water Mite
(89 {1)
TOTAL Y é/ 2 S/
. =
T Bpafidat
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet
(use a new interpretation sheet for each location surveyed)

Module 4

Stream Name

AVEKY rovE Céé)dl(

Date 4’“} 20, /?- 7

Stream segment location or sampling location

RRE S

i

sampler used, mesh size, total area sampled

Ay

LR Tm %

# of 30cm x 30cm samples

A) ABUNDANCE AND DENSITY

ABUNDANCE: total number organisms from all samples
DENSITY: invertebrate density per square metre
(total # counted) = (# of 30 x 30 cm samples X .09 m ) =

B) PREDOMINANT TAXON

Q) ..WATER QUALITY ASSESSMENTS
.POLLUTION TOLERANCE INDEX: use the total number of broad taxonomic groups
found in each pollution tolerance category, from Field Data Sheet {column D)

/08

388 .81

5&:@»1.&-7‘»{0’

POLLUTION TOLERANCE INDEX .

3 X (# of Category 1) #

- +2 X (# of Category 2) 3 5
Good |Acceptablel Marginal | Poor + (#of Category 3) /2 - {
>22 17-22 11-16 <11
EPT INDEX: total number of EPT taxa from column C, Field Data Sheet /
EPT INDEX =/
Good |Acceptable| Marginal | Poor
>8 5-8 2-5 0-1
EPT TO TOTAL RATIOQ: total number of EPT organisms from column B,
Field Data Sheet divided by total number of organisms -
EPT TO TOTAL RATIO = L
Good _| Acceptable| Marginal | Poor
075-1.0010.50- 075025 - 0.50| 0—025
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send the data to the Streamkeepers Database

Invertebrate Survey Interpretation Sheet

(use a new interpretation sheet for each location surveyed) MODULE 4
(cont’d)
Stream Name LUCKY LOVE (65) Date Mﬂﬁ’/‘i?
Stream segment location or sampling location O 50

sampler used, mesh size, fotal area sampled

Suwber, B4, 2Fm=

# of 30cm x 30cm samples

D)  DIVERSITY ASSESSMENT
TOTAL NUMBER OF TAXA: from column C, Field Data Sheet = |28
PREDOMINANT TAXON RATIO: divide the number of organisms in the
predominant taxon by the total number counted
= |,29
PREDOMINANT TAXON RATIO
Good  |Acceptable| Marginal| Poor
0-040 |040-0.60{0.60-0.80| 0.80- 1.0
E) SITE ASSESSMENT RATING
Assign a rating between 1 and 4 to each index
or ratio, then average the results to produce a SITE ASSESSMENT RATING
general site assessment.
t Rati
SITE ASSESSMENT RATING -E‘-‘—’l‘" or R_:_ 10 — Sane
Good |Acceptable| Marginal| Poor Pollution Tolerance Index h[
1 3 2 ! EPT Index /7[
EPT to Total Ratio /
i;rédonﬁnmt Taxon Ratio ,s[
Total
/3
Average 3 25/
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APPENDIX D
WATER QUALITY

SUMMARY



o

Ibex River Water Quality
- - - Blue River
PARAMETERS CCREM 1985 NAP* | YAA™ July YBWQS- 1883 YEW'QS 1994 WQS 1995 YBV\!QS 1896 1908
(Total mg/ FRESHWATER | August | August 1993 max-min-avg max-min-avg (Scout| max-min-avg (Scout { max-min-avg (Scout Dissocived
AQUATIC LIFE 1968 ((1.5kmUWS)| (ScoutL. Road) L. Road) L.Road) L. Road) OIS Askel]
Aluminum 0.005-0.1 «0.05 059 0.55-0.06-0.14 3.20-0.06-0,19 0.56-0.01-0.09 £.71-0.06-0.41 0.020
Ammonia 1.37-22 0.007-0.002-0003 | 0.012-0.002-0.004 0.029-0.002-0.006 0.114-0.002-0.014
Antimony <002 0.05-0.05-0.06 0.06-0.05-0.06 0.06-0.05-0.06 0.065-0.06-0.06 <0.0005
Arsenic 0.05 «<0.04 0.08-0.05-0.06 0.05-0.05-0.06 0.068-0.01-0.06 0.08-0.06-0.06 <0.001
|Barium <0.001 <0.0% 0014 0.038-0.018-0.023 | 0.071-0.022-0033 | 0.080-0.022-0.035 0,118-0.018-0.031 0.0316
Beryllium <0.0002 0.007-0.001-0.001 0.001-0.001-0.001 0.001-0.001-0.001 0.060-0.001-0.004 «<0.0005
Bismuth <0.02 <0.00005
|Boron 0.52-0.01-0.05 0.01-0.01-0.01 0.01-0.01-001 0.03-001-0.01
Cadmium 0,0002-0.0018 «<0.0003 0.006-0.005-0.006 | 0.0068-0.006-0.006 0.006-0.005-0.006 0.028-6.006-0.007 «<0.0001
Calcium 144 9.69 221-7.4-140 28585180 0385209 20994142 27.2
Chioride 04-0.2-0.3 0.64-0.05-0.38 1.38-0.08-0.48 0.76-0.03-0.33
Chlorine 0.002
Chromium 0.002-0.02 <0.005 | <0.005 <0.001 0.015-0.0050.006 | 0.039-0.005-0.009 0.028-0.005-0.007 0.021-0.006-0.007 0.004
Cobalt <0.001 0.009-0.0050.006 | D.0D9-0.006-0.008 | 0.007-0.005-0.006 0.013-0.006-0.006 «0.00002
Copper 0.002-0.004 «<(0.005 <0005 0.002 0.016-0.0050.006 { 0.010-0.005-0.006 (.008-0.005-0.006 0.010-0.006-0,006 <0.0001
Cyanice 0.005
|Flouride 024017022 0.36-0.03-0.21 0.66-0.04-0.20 0.30-0.18-0.21
Jieon 03 0245 M9 0.791-0.235-0.364 5.80-0.180-0478 1.800-0.137-0.29¢ 9.810-0,182-0.732 Q.10
Lead 0.001-0.007 Q.1 <0.004 0.07-0.05-0.06 0.06-0.06-0.05 0.07-0.05-0.08 0,06-0.05-0.06 «<0.002
Lithium <0.05
[Magnesium 0.005 5.5-2.4-36 8.6-20-49 7.73.057 5.8-2.5-4.0 428
Manganese 0011 0.009 0.041-0.042-0022 | 0.496-0.007-0.033 { 0.128-0.005-D.016 0.816-0.009-0.054 0.00605
Mercury 0.0001 <D.001
[Moiybdenum <0.005 <0.0% 0,006 0.01-0.01-0.01 0.01-0.01-0.01 0.01-0.04-0.01 0.01-0.01-0.01 0.0026
[Micke! 0.025-0.15 <002 0.003 0.03-0.02-0.02 0.03-0.02-0.02 0.02-0.02-0.02 0.02-0.02-0.02 <0.0002
Nitrate avold profofic
weed growth <0.005 | <0005 <0.06
Nitrate & hitrite . 0.007-0.002-0.003 | 0.146-0.002-0.045 { 0.181-0.003-0.076 0,039-0.002-0.013
Nilrile 0.06 <0005 | <0.005 «<0.003 0.002-0.002-0,002 | 0.016-0.005-0.005 | 0.005-0.005-0.005 0.,005-0.005-0.005
|§huphum o011 <0005 0.1-0.1-0-0.1 0.1-0.9-00.1 0.181.0-0.1 020101 <0.1
FPotassium 063 300511 1204-08 150409 170408 105
{Selenium 0.001 «0,02 0.07-0.05-0.068 0.068-0.06-0.08 0.08-0.05-0.06 0.06-0.06-0.08 «<0.001
[Sitver 0.0001 0.01-0.01-0.01 0.01-0.01-0.01 0.01-0.01-0.01 0.01-0.01-01 <0.00005
|Sodium 28 219 381826 452434 4723386 422329 £.0028
| Strontiuem 0,054 0.13-0.051-0.093 0.184-0.066-0.124 | 0247-0.065-0.148 0.14-0.068-0.068 0.132
|Suiphate 5 2.7 2002857 $80-2.30-548 11.80-2.220-759 842249
|Sulphide
Thellum «0.00005
Tin 0.06-0.05-0.06 060605 050508 060806 - <.0005
Titanium 0,002 0.033-0.002-0.007 | 0.174-0.002-0.010 0.03-0.002-0.004 0.385-0.002-0.023 ~<0.001
|Uratium <002 000265
Vanadium 0,002 0.02-0.01-001 0.01-0.01-0.61 0.01-0.01-0.01 0.01-0.01-0.01- 0.001
| Zinc 0.03 0.0068 0,007 0.033-0.002-0.005 | 0.033-0.002-0.004 | 0.013-0.002-0.003 0.008.0.002-0.003 0.0005
|Diss. solids
|
]Fhrabh Tes. 140-50-78 140-50-91 140-50-103 100-50-74
|Non-filterable res. 10-8-10 70-10-12 1058 122-5-11
|Susp. Solids <5 <5
Cond.(uSlcm) field 20.4
Cond.(uS/cm) lab as 0 138-70-105 160-63-140 216-78-160 151-85-112
Turbidity (FTU) 02 2 2.90-0.44-1.20 14.00-0.06-1.33 2.60-0.11-0.84 13.00-0.51-1.20
Colowr (TCU) 10 <5
pH field 726
pH - lab a1 7.7 7.87-7155-7.75 8.02-7.50-7.84 8.1-7579 B8.00-7.47-7.49
Total Alkalinity 455 0 61-30-48 855-27.0.82.7 97.7-3348-719 70.0-22.0-525
|Phosphate 0.011 0,005
Total Hardness 40.7 3 68.2-29.1-488 105.0-67.2-75.3 708375519
Oxygen (dsivd) 5095 105
Temperature (C%) 72
Coliforms
Totat-cnt/100ml 75 B0 (Aug. 17)
|Fecalcnt/i00mi 1 0(Aug. 17) 1 (Aug.20826)
10.0- undivline indicates value may ba incomect
“Nortiem Affairs Program, Water Resources-data abstracted from J. Gibson & Associates 1933
“*Yukon Agricutt report prepared by J. Gibson & Assoclates 1993
**Yukon Baseline Waler Quality Study, Johnstone etal. 1597 (Water quality monfored once per week from May to October, 1983; May to December, 1994; January to
December, 1995; May lo Seplember, 1996). | i I [
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Arkell Creek Water Quality

CCREM 1595 . . Blue River Mar, 1998
PARAMETERS (mg#) FRESHWATER | o ;283’,8» B fuf'_c::mm&s» Dissolved
AQUATIC LIFE (s
Alunminum (botal) 0.0050.1 ] <0.001
Ammonia (total} 13722
Antimony 2 2 «<0.00005
Arsenic (total) 0.05 5 5 <0.001
Barium 1000 800 0.0091
Berylium <0.0005
Bismuth «<0.00005
Boron (total)
Cadmium {total) 0.0002-0.0018 N A <0.0001
Caicium 825
Chioride (total)
Chiorine (total residual) 0.002
Chromium (total) 0.002-0.02
Cobalt (total) 2 3 <0.00002
Copper (total) 0.002-0.004 6 5 <0.0001
Cyanide 0.005
Flouride (total) 420 ppb 390 ppb
Iron (total) 03 1.2% 13% <0.01
Lead {total) 0.001-0.007 1 1 <0.002
Lithium (total)
| Mapnesium 1.51
Manganese (total} 180 170 0.00005
Mercury (total) 0.0001 12 ppb 9 pob <0).001
Molybdsnurn (total) 1 2 0.0012
Nicke! (total) 0.025-0.15 3 4 <0.0002
avoid prolofic weed
Nitrete growth
Nitrate and nitrite
Nitrite 0.06
Phosphorus =1
Potaseitm - 0.6
Selenium {total 0.001 <0,001
Sitver (total) 0.0001 A .1 «<0.00005
Sodium 285
Strontium 0.0439
Sulphate
Suiphide (as H=S)
Thealbum <0.00005
Tin <0.00005
Titanium <0.001
Uranium (total} 5.1 6.2 0.00225
'Vanadium (total) 23 25 <0.001
Zinc (total) 0.03 32 E]] 0.003
Total dissolved solids
Suspended Solids
Conductivity (uSfcm)
Turbidity (FTU)
Colour (TCU)
pH - fieid
ipH - lab 6.2 6.4
Total Alkalinity (CaCo3)
Toata Phosphate (PO4)
Total Hardness (CaC03)
Oxygen (dissotved) 5.0-9.5
* Geological Survey Canada 1985, Stream sediment sampling
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Easy lLove (AA) Creek

CCREM 1985 "
GSC 1985* GSC 1995 Blue River Mar. 1995
PARAMETERS (mg/l) FRESHWATER
AQUATIC LIFE (1246-12km U/S)) § (1247-12km UfS)) | Dissolved {s1}
Aluminum (total) 0.0050.1 0.097
Ammonia {total) 1.37-22
Antimony 3 0.1 <0.00005
Arsenic (total) 0.05 22 13 <0.001
Barium 750 740 0.0179
Berylium <0.0005
Bismuth <0.B0005
Boron (total)
Cadmium (total) 0.0002-0.0018 2 0.1 «<0.0001
Calcium 29
Chioride (total)
Chiorine (total residual) 0,002
Chromium (total) 0.002-0.02 0.005
Cobalt (total) :] 4 <0,00002
Copper (total) 0.002-0.004 14 ] <0.0001
Cyanide 0.005
[Flouride (total) 380 ppb
[tron (total) 03 1.43% 1.08% 0.26
JLead (total) 0.001-0.007 3 i <0.002
Lithium (total)
‘ 483
Manganase (total) 430 215 0.0238
{Mercury (total) 0.0001 54 ppb 10 ppb <0.001
Molybdenum {otal} 3 3 0.0015
Nickel (total) 0.025-0.156 11 8 <0.0002
avoid profofic wead
Nitrate growth
Nitrats and nitrits
|rite 0.06
Phesphorus <0.1
Potessiom 1.25
Selenium (total) 0.001 «<0.001
Siiver (total) 0.0001 A 01 <0.00005
Sodium 5
Strontium 0.086
Sulphate
Sulphide (as H,S)
Thaium <0.00005
Tin <0.0005
Titanium 0.005
Uranium (total) 3 2 0.006
Vanadium (total) 40 40 0.003
Zinc (total) 0.03 59 46 0.0016
Tota!l dissolved solids
Suspended Solids
Conductivity (uSfem)
Turbkdity (FTU)
Colour {TCU)
pH -fiekd
|pH -1ab 6.9
Total Atkalinity (CaCo3)
Toata Phosphate (PO4)
Total Hardness (CaCO3)
Oxygen (dissolved) 5095
* Geological Survey Canada 1985, Stream sediment sampling
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Mendenhall River Water Quality

CCREM 1985 LES* Feb. 1996
PARAMETERS (mg/} FRESHWATER Dissoived /s
AQUATIC LIFE HWY)

Aluminum {total) 0.0050.1 <0.01
Arnmonia (total) 1.37-2.2

Antimony <0.02
Arsenic (totaf) 0.05 <0.02

Barium 0.0428

Beryllium <0.0002

Bismuth <0.02

Boron (total)

Cadmium (total) 0.0002-0.0018 <0.0005
Calcium 51.4
Chioride (total) 0.6
Chiorine (total residuai) 0.002

Chromium {total) 0.002-0.02 <0,001
Cobalt (total) <0.001
Copper (total} 0.002-0.004 <0.002
Cyani 0,005
|Ficuride (totat) <1.0
[iron (totafy 03 0.208
|Lead (otaly 0.001-0.007 <0.005
| Lithium (total) <0.002
Iﬂggwxn 7.04
Manganesa (fotal) 0.0595
|Mercury (total) 0.0001
|Motybdenum (total) <0.005
INickel (total) 0.025-0,15 «0.002

avoid prolofic weed

Nitrate growth <0.1
Nitrate and nitrits
INitrite 0.08 <0.5
JPhosphorous <0,06
{Potassium 17
{Selenium (total) 0.001 <0.02
{Silver (totaly 0.0001 <0.001
{Sodium 5.05
{Strontivm 0.203
{Sulphate 67
Sulphide (as H25)

Suifur 22
Thallum

T <0.005
Ttanium <0.001
Uranium (total) <0.05
Vanadium (total) 0.004
Zinc (total) 0.03 0.004
Total disaolved sofids

Suspended Solids

Conductivity (uSfem) 323
Turbidity (FTU)

Colour (TCU}

pH -field 75
pH - lab 7.6
Total Alkalinity (CaCo3) 152
Teata Phosphate (PO4)

Total Hardness (CaC03)

{Oxygen (dissolved) 5095 7.0
Temperature (C") 0.4
*Laberge Environmental Services 1996,
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Stony Creek Water Quality

CCREM 1995 | GSC 1985* - - YAAR July | LES™ Feb,
PARAMETERS (mgf} | FRESHWATER | (12352km |M*° 1 gg;‘gm NAP 1 9&‘3‘9"5‘ 1993 | 1996 Dissoived
AQUATIC LIFE | U/S HWY) (1.5kmUlS) | (OIS HAY)
Aluminum (total) 0.0050.1 0.52 <0.05 0.053 <0.01
Ammonia (total) 1.37-2.2
Antimony 2 <0.02 <0.02
Arsenic (total) 0.05 1.8 <0.04 <0.02
Barium 700 <0.001 <0.01 0.016 0.02
|Bervilium <0.0002 <0.0002
Bismuth <0.02 <0.02
IBoron {total)
Cadmium (total} 0.0002-0.0018 A <0,0003 <0.0005
Calcium 24.8 2.3 16 23
Chiotide (total) <0.5
Chiorine {total residual) 0,002
Chromiurn (total) 0.002-0.02 <0.005 <0.005 0.001 <0.001
Cobait (tofal) 9 <0.001 <0001
Copper {total) 0.002-0.004 7 <0.005 <0.005 0.003 <0.002
Cyanide 0.005
Flouride (total) 48 pob <1.0
Iron {total) 03 1.56% 0.42 0.023 0.014 <0.003
Lead (total) 0.001-0.007 1 <0.05 <0.05 0.006 <0.005
Lithium (total) <0.05 <0.002
Magnesium 38 3.0 223 3.3
Manganese (total) 245 0.013 <0.001 <0.001 0.001
Mercury (total) 0.0001 10 ppb
Molybdenum (total) 2 0.006 0.1 0.004 0,005
|Nicked (total) 0.025-0.15 11 <0.02 «0.02 0.004 <0.002
Iim avoid proiofic weed
growth <0.005 <0.005 <0.05 0.11
{Nitrate and nitrite
{Ntrite 0.05 <0.005 <0005 <0,003 <0.5
{Phospherous 0.013 0.015 <0.005 <01,06
[Potassium 0.90 0.7
[Selerium (total) 0.001 <0.02 <0.02
Sitver (total) 0.0001 A <<0.001
Sodium 26 24 2.14 283
Strontium 0.064 0.091
Sulphate 3 3 1.18 1.7
Sulphide (as H2S)
Sutfur 0.6
Thaiium
Tin <0.005
Titanium <0.001 <0.001
Uranium (total) 2 <0.02 <0.06
Vanadium (total) 40 0.004 0.003
Zinc (total) 0.03 2 <0,002 0.028 0.006 0.002
Total dissolved solids
Suspended Solids 9 <5 <5
|Conductivity (uStom) - field 28.2 146
Conductivity (uSfcm) - lab 165 120 120
Turbidity (FTU) 28 0.1 <1
Colour (TCU) 5 5 <5
pH -fiokd 7.58 747
pH - lab 67 8.0 8.2 7.9 7.8
Total Alkalinity (CaCo3} 83.7 63.5 52 75
Tota! Phosphate (P04} 0.013 0.015 <0.005
Total Hardness (CaCO3) 739 88.4 496
| Oxygen (dissolved) 5.08.5 7.6 126
Temperature (C°) 11 0.3
Coliforms
Total-cnt/100m! 9
Fecal-crit/100m! 3
* Geological Survey Canada 1985, Stream sediment sampiing
“* Norhtern Affairs Program, Water Resources-data abstracted from .. Gibson & Associates 1993
*** Yukon Agricultural Association report prepaned by J. Gibson & Associates 1993
*+*Labergs Environmental Services 1996 [ | |
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Thirtyseven Mile Creek Water Quality

CCREM 1985 . . " LES™ Feb. 1966
PARAMETERS (mg) | FRESHWATER N”: 93“79“5‘ NAF; ;;g’“t 193&&1%) Dissoived (OISl
AQUATIC LIFE HWY)
Aluminum (total) 0.005-0.1 1.28 0.7 239 0.0z
Ammonia (total) 1.537-2.2
Antimony <0.02 <0.02
Arsenic (total) 0.05 <0.04 <0.02
TBarium <0.001 <0.01 0.023 0.294
Beryfium <0.0002 <0.0002
Bismuth <0.02 <0.02
Boron (total)
Cadrnium (total} 0.0002-0.0018 <0.0003 <0.0005
Caicium 33.6 307 23.4 476
Chioride (total) 1
Chilorine (total residual) 0.002
Chromium (total) 0.002-0.02 <0.005 0.005 0.002 0.001
Cobatt (total) 0.0M <0.001
Copper (total) 0.002-0.004 0.005 <0.005 0.003 0.003
Cyanide 0.005
Flouride (total) 1
Jiron (tota) 0.3 1.2 0.704 568 0.206
JLead {total) 0,001-0.007 0.05 <0.05 0.008 <0,005
Lithium (total) <0.05 0.002
Magnesium 6.9 4.9 0.028 6.75
Manganese (total) 0.064 0.034 0.028 0.0309
Mercury (total) 0.0001
Molybdenum (total) 0.006 <0.01 0.007 <0.005
Nickel (total) 0.025-0.15 <0.02 <0.02 0.006 <0.002
avoid prolofic
Nitrate weed growth 0.005 <0005 <0.05 0.1
Nitrate and nitrite
Nitrite 0.06 <0.005 <0.005 <0.003 <0.5
Phosphorus 0.038 0.014 0.03 <0.06
|Potassium 1.1 1.7
| Selenium (tota) 0.001 <0.02 <0.02
{Sitver {total) 0.0001 <0.001
Sodium 52 3.7 3.24 6.16
1Strontium 0.120 0.226
Sulphate 5 4 1.76 35
Sulphide (as H,S)
Sulfur 1.3
Thakium
Tin <0.005
Titanium 0.0 <0.001
Uranium (total) <0.02 <0.06
Vanadium (total) 0.004 0.004
Zinc (totaf) 0.03 0.007 0.008 0.01 0.006
Total dissolved solids
Suspended Solide 13 11
Conductivity (uSicm) - field 41.2 207
Conductivity (uS/cm) - lab 235 150 160
Turbidity (FTU) 7.8 1.8 10
Colowr {TCU) 30 o) 12
pH - field 7.9 7.13
pH - lab 8.0 8.3 79 8.2
Total Alkalinity (CaCo3) 118 80 77 166
Total Phosphate (PO4) 0.038 0.014 0.02
Total Hardness (CaC03) 110 9.8 76.2
| Oxygen (dissotved) 5.0-95 97 12.2
Temperature (C°) 10.5 0.4
Coliforms
Total-cnt/100m| 64
Fecal-cnt/1 00m/ 7
“Norhtern Affaire Program, Water Resources-data abstracted from J. Gibeon & Associates 1993
*Yukon Agricuttural Association report prepared by J. Gibson & Associates 1993
***Laberge Environmental Services 1996 i
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Little River Water Quality

CCREM 1395 " . YAA™ July  [LES™* Fob. 1
PARAMETERS (mg) | FRESHWATER NN: 9?7'9‘5‘ NAP ] 9‘;';9"“ 1993 (28km |  Dissoived
AQUATIC LIFE wrs) (/S HWY)
Aluroinum (total) 0.005-0.1 8.5 433 0.158 <0.01
Amrmonia (total) 1.37-2.2
Antimony <0.02 <0.02
Arsenic {total) 0.05 <0.04 <0.02
Barium 0.183 0.095 0.036 0.0433
|Beryifum <0.0002 <0.0002
|Bismuth <0.02
|Boron (total)
Cadmium (total) 0.0002-0.0018 <0.0003 <0.0005
Calcium 352 329 30.8 379
Chloride {total} 0.7
Chiorine (total residusl) 0.002
Chromium {total) 0.002-0.02 0.011 0.008 0.001 <0001
Cobatt (total) <0.001 <0.001
Copper (total) 0.002-0.004 0.007 <0.005 0.004 <0.002
Cyanide 0.005
Flouride (total) <1.0
Iron (total) 0.3 5.98 3.67 0.275 0.022
Lead (total) 0.001-0.007 <0.02 <0.05 <0.004 <0,005
Lithium (total) <0.05 <0.002
ium 8.4 6.1 5.39 6.1
Manganese (total) 0.158 0.099 0.014 0.011
Mercury (total) 0.0001
Molybdonum (total) 0.018 <0 0.005 <0.005
Nicked (total) 0.025-0.15 <0.02 <0.02 0.007 <0.002
Nitrate avoid prolofic weed
growth <0.005 0.011 <0,05 0.2
Nitrate and nitrite
Nitrite 0.08 <0.005 <0.005 <0.003 <0.5
Phosphorus 0.15 0.07 0.012 <0.06
|Potassium 15 1
[Selenium (total) 0.001 <0.02 <0.02
|Sitver (otal_ 0.0001 <0.001
[Sedium 6.3 4.2 436 4.56
| Strontiom 0.167 0.4
Sulphate 6 6 5.71 68
Suiphide (as HoS)
1Sutfur 22
Thalium
Tin
Titartium 0.007
{Uranium {total) <0.02 <0.06
'Vanadium (total) 0.004 0.003
ZinG (total) 0.03 0.02 0.011 0.007 <0.001
Total dissolved solids
Suspended Solids 178 110 7
Conductivity (uSfcm) - hield 13.0 244
Conductivity (uSicm) - iab 205 150 200
Turbidity (FTU) 73 53 [
Cotour (TCU) 20 10 <5
pH - field 8.04 6.67
pH - lab 8.0 83 8.1 7.8
Total Alkalinity (CaCo3) 104 83.0 97 115
Toata Phosphate (FC4) 0.15 0.07 0.014
Total Hardness (CaCO3) 133 107 101
(dissolved) 5065 10.4 10.7
Temperature (C°) 9.4 0.4
Coliforms
Total-cnt100m] 55
Fecal-cnt/100ml 4

“Norhtern Affairs Prograr, Water Resources-data abstracted from J. Gibson & Associates 1993

**Yukon Agricuttural Association report prepared by J. Gibson & Associates 1933
***Laberge Environmental Services 1996 |
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Flat Creek Water Quality
CCREM 1985 | GSC 1985" GSC 1985* NAP* NAP** | YAA** July |LES**™ Fob,1996
PARAMETERS (mg/l} | FRESHWATER | (1186-4.8km (1210-16km UIS)) August | August | 1993 (1.3km |Dissolved (/s

AQUATIC LIFE urs)} ) 1987 1968 UIs) HWY)
Aluminum (total) 0.005-0.1 6.87 0.33 0.055 <0.01
Ammonia {total) 1.37-2.2
Antimony 3 3 <0.02 <0.02
|Arsenic (total) 0.05 15 4 <0.04 <0.02
Barium 760 920 <0.001 0.025 0.021 . 0.0224
|Beryitium <0.0002 <0.0002
|Bismuth <0.02 <0.02
|Boron (totai)
Cadmium (total) 0,0002-0.0018 K A <0.0003 <0,0006
Calclum 30.4 253 25.4 314
Chioride (total} <05
Chiorine (total residual) 0.002
Chromium (tota) 0.002-0.02 <0.005 <0.005 <0.001 <0.001
Cobalt (total) 3 3 <0001 <0.001
Copper {total) 0.002-0.004 6 11 0.005 <0.005 0.008 <0.002
Cyanide 0.005
|Flouride {total) 68 ppb 40 ppb <1.0
[iron (totaty 0.3 1.3% 1.3% 5.94 0.527 0.302 0.09
|Lead (total) 0.001-0.007 1 3 <0.02 <0.05 <0.004 <0.005
|Eithium (total) <0.05 <0.002
Magnesium 5.8 3.2 3.23 403
Manganesa (total) 145 245 0.535 0.037 0.02 0.038
Mercury (total) 0.0001 12 ppb 24 ppb
Pﬁolybdemm {total) 1 2 0.01 <0.01 0.006 <0005
Nickel (total) 0.0250.15 6 8 <0.02 <0.02 0.003 <0.002
|Nilraba avoid prolofic weed <0005 | <0005

nrsath <0.05 0.1
[Nitrate snd nitrite
| Nitrite 0.06 <0,005 <0.005 <0.003 <0.5
|Phosphorus 0.184 0.017 <0.005 <006
|Potassium 0,85 0.7
[Selenium (total) 0.001 <0.02 <0.02
|Sitver (total) 0.0001 A .1 <0.001
|Sodium 3.8 23 247 3.23
| Strontium 0.152 0.194
[Suiphate 4 3 263 46
|Suiphide (as HoS)
Sutfur 15
Thallium
T <0.005
Titanium 0.603 <0.00%
|Uranium (total) 7 23 Q.02 <0.06
\anadium (total) 35 a5 0.001 0.003
Zinc (total) 0.03 15 33 0.018 0.019 0.007 <0.001
Total dissolved solids
|Suspended Sofids 169 12 <5
Conductivity (uS/cm) - field 387 188
Conductivity (uSfcm) - lab 165 120 150
Turbidity (FTU) 43 1.3 2
Colour {TCU} 20 10 <5
pH - field 7.98 7.17
pH - lab 7.4 7 7.9 8.2 8.0 7.9
Total Alkafinity (CaCo3) 827 64 85 ag
Total Phosphate (PO4) 0.164 0.017 <0.005
Total Hardness {CaCO3) 111 69.6 77.8
Cntygen {dissoived) 5095 9.1 12,5
Temperature (C°) 136 0.4
Coliformns
Total-cnt/100mi 43
Fecal-cnt/100mi ]
* Geological Survey Canada 1985, Stream sediment sampling
** Norhtem Affairs Program, Water Resources-data abstracted from J. Gibson & Associates 1993
*** Yukon Agricutural Association report prepared by J. Gibson & Associates 1993
***Laberge Environmental Services 1996 | |
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Lucky Love (BB) Creek Water Quality

CCREM 1995 .
GSC 1985* Blue River Mar. 1898
PARAMETERS (mgh) FRESHWATER
AQUATIC LIFE (1002-5.5km U/S)} | Dissolved (s1)
Alurminum (total) 0.005-0.1 0.207
Ammonia (total) 1.37-2.2
Antimony 3 0.0001
Arsenic (total) 0.05 4.8 0.001
Barium 1240 0.0356
|Beryiium <0,0005
|Bismuth <0.00005
Boron (total)
Cadmium (total) 0.0002-0.0018 2 <0.0001
Calcium 371
Chloride (total)
Chiorine (total residual} 0.002
Chromium (total) 0.002-0.02 0.007
Cobalt (total) 5 0.00016
Copper (total) 0.002-0.004 14 0.0004
Cyanide 0,005
Flouride (total) ppb
Iron (total) 0,3 14 % 0.38
Lead (total) 0.001-0.007 1 <0002
Lithium (total)
Magnesium 8.41
Manganese (total) 250 0.00164
Mercury (total) 0.0001 40 ppb <0,001
| Molybdenum (total) 3
|Nicket (totai} 0.025-0.15 10 6.0008
avoid protofic weed
Nitrate growth
Nitrate and nitrite
INitrite 0.06
|Phosphorus <01
Potassium 1.1
Selenium (total) 0.001 <0.001
Silver (total) 0.0001 A <0.00005
Sodium 255
Strontium 0.23
Suiphate
Sulphide (as H.S)
Thatfium <0.00005
Tin <0.0005
Titanium 0.009
Uranium (total) 27 0.0375
Vanadium (total) 30 0.003
Zinc (total) 0.03 34 0.0015
Total dissolved sofids
Suspended Solids
Conductivity (uSfcm)
Turbkdity (FTU)
IColour (TCL)
H - field
pH-lab 7.7
Total Alkalinity (CaCa3)
Toata Phosphate (PO4)
Total Hardness (CaCO3)
Oxygen (dissolved) 5.0-9.5
* Geological Survey Canada 1985, Stream sediment sampling|
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To: BLUE RIVER CONSULTANTS - wmnm_._m:aco_‘ “.m
o:mamx —Imcm r.nn AA2 53 G18 ow.uanmmoom&mm_.z.pmbm

Andytical Chermists * Geochermists * Reglslored Assayers ﬁ.n._mm_h_mgmm. YT m_.._..;%_w_o:z_j.wo_. +pa14822
212 Brockshank Ava.,  North Vancauver Account :
British Columbia, Canada V74201 Project :
PHONE: 604-084.0221 FAX: 804-084-0218 Commonts: ATTN: PETER ZURACHKENKC

CERTIFICATE OF ANALYSIS A9814822

SAMPLE PREP P P S S & sz m 1 v vV
DESCRIPTION | CODE mg/L ug/L ug/L uwy/L  ug/b  ug/L  ug/L wg/L ug/L ug/h g/l
LUCXY LOVE CK. 221 -- { 0,1 {2 0.10 ¢l <Dp.5210 9 ¢<Q0,05 3.75 3 1.5
IBEX RIVER 221 - < 0.1 <2< 0.05 <1 <0.513.90 <1<0.08 2,65 L 0.5
ARXELL CK. 221) -- < 0.1 <2< 0,05 <1 <05 41.9 <1 <0.05 2.25 {1 1.0
[EASY LOVE CK. 221| -~ < 0,1 ¢ 2 < Q.05 ¢1 <0.5 96.0 5 <90.,05 6.00 3 1.5
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APPENDIX E
WATER QUANTITY

SUMMARY
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Water Quantity Summary
LITTLE NAp* YAAS LEs™* | 37 MILE YAAT LtES*™™ | ARKELL BR
Discharga (m's) 1987 1993 1996 Discharge (mYs) 1983 1996 Discharge (m%/s) 1998
Jan. Jan. - Jan, |
Feb. Feb. 0.46 (est.) |Feb.
March 0.3 {est.) |March March 0.33
Aprit April April
May May May
June June June
July 2,148 July 0.927 July
Aug. 2,399 Aug, Aug.
Sept. Sept. Sept.
Qct, Oct. Oct.
Naov, Nov. Nov.
Dec, Dec. Dec.
“*Norhtem Affairs Program noted in Yukon Agricultural Assoc. report by Gibson & Asso¢. 1593,
***Yukon Agricultural Assoc. report by Gibson & Assoc. 1993,
+**| aberge Environmental Services 1986.
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