WILLOW CREEK
319 WATERSHED PROJECT
DATA REVIEW & ANALYSIS

REPORT

Prepared
for the
Uinta County Conservation District
" Qctober 2001
by
Rik Gay,
Lost Iguana Consulting Inc.




Table of Contents

Executive Summary 1
Data Analysis Methodology 2-7
Physical 2
Biological 3
Chemical 5
Stream Reclassification 6
Fisheries Data 7
Data Analysis Findings 8-11
Physical/Biological 8
- Biological 11
Chemical 11
Recommendations 12
Data | - 13
% of Reference Graphs - 14-15
Spreadsheets 16-22
Water Chemistry 23-24



Executive Summary

Lost Iguana Consuliting Inc. was contracted by the Unita County Conservation District in
March 2001 to provide data analysis and reporting services for water quality related data
obtained during monitoring activity undertaken during 1996 through 1998. Data supplied
to the consultant included:

a) Beneficial Use Reconnaissance Protocol Field Data Sheets partially completed in
1996 by Craig Thompson and Doug Collins

b) Section 319 Draft Watershed Project Final Report, dated January 1, 1999
prepared by Benita Gustafson.

c) Stream Status Report, dated November 13, 1996 prepared by Craig Thompson -
and Doug Collins.

d) Benthos Monitoring Report, dated January 1998 prepared by Craig Thompson
including lab analysis results from a macroinvertrabrate sample obtained August
1996. Lab analysis was completed by Aquatic Biology Associates, Corvallis OR.

e) Historic Water Quality Data Report, no date given, prepared by Earl DeGroot,

This report is presented in sections. The first section, Data Analysis Methodology,

describes how the physical, biological and chemical data was analyzed. The second .

section, Data Analysis Findings, discusses what the data indicated. The report concludes
- with recommendations that are also summarized here. ;

Ong of the objectives for water quality monitoring program was to determine the success
of BMP implementation. To reflect trends, multiple years of data must be. obtained: for
comparative analysis. Of the data supplied for this analysis, only water chemistry and
fisheries data covered multiple years. The chemical data indicated a potential phosphorus
issue that may be attributed too high discharge volumes experienced during that
particular year during which the levels of phosphorus were elevated. Soil chemistry
within the sub-watershed may also have an impact. Fisheries data for the period did
indicate an improving condition. Physical data was obtained in only one year and was
incomplete and therefore does not have a high degree of confidence. Biological data was
collected in 1996 and provides information regarding biological conditions found in the
monitored streams for that year.

Credible data consists of physical, biological and chemical data, all three of which were
obtained in 1996. While the physical data obiained during monitoring may not be to the
degree of accuracy required it does represent a baseline with a moderate degree of
confidence. Therefore, it is recommended that another full BURP bioassessment,
including physical, biological and chemical data, should be performed and the data from
which can be compared to the data obtained in 1996. Additionally, water chemistry from
Willow Creek during the spring runoff period should be obtained, focusing on total
phosphorus and associated constituents, Soil samples from the drainage affecting Willow
Creek should also be obtained and analyzed for phosphorus content.




Data Analysis Methodology
Physical — The physical aspects of Rapid Bioassessment and Beneficial Use

Reconnaissance Protocol (BURP) assessment are primarily focused on three physical
habitat attribute areas of the monitored reach; primary, secondary, and tertiary. Once
each physical aspect of the monitored reach is evaluated, a value is assigned to each
attribute allowing for comparison of the monitored location to a control or reference
location. Primary parameters assess micro-habitat characteristics such as subsirate
composition, embeddedness, velocity/depth, instream cover and channel flow status
which directly affect macroinvertrabrate community structure. Secondary parameters
examine stream morphology characteristics such as channel shape, pool/riffle ratio,
channelization and width to depth ratio all of which indirectly impacts
macroinvertrabrate community structure. Tertiary parameters assess terrestrial
conditions adjacent to the monitored reach such as bank stability, vegetative cover,
disruptive pressures and tiparian zone. Values for each of the aforementioned
parameters are then totaled for the site under investigation and evaluated against a

reference or control location that serves as a benchmark_ for waterbodies of similar

characteristics.

For this analysis stream reference location MRW56, West Fork Smiths Fbrk 1997, -

was selected from the WDEQ Reforence Stream Project given its temporal and spatial

proximity to the selected sites for this study. The WDEQ Reference Stream Project -

provides monitoring sites that are geologically and hydrclogically comparable to
other locations being evaluated and are considered to be in the best condition that can
be expected given the particuldr physical characteristics .of the site thus providing a

- benchmark to which all similar locations can be compared. In addition to providing a-

benchmark, comparison can also provide spatial information and if degradation is

- occurring  longitudinally through the watershed. For this report, an additional

comparative analysis was completed utilizing the best reference stream data available,
MRW45 Middle Creck 1994. Results of that supplemental analysis did indicate a
generally lower set of comparative values biologically, which was expected given the
exceptionally high quality of the data set for the reference stream. However, results
did not indicate biological of physical conditions significantly lower than when
compared to a local reference stream. Given that Middle Creek is located in a
different watershed and the results were not sufficiently dissimilar from the original
comparative analysis, they are not included in this report.

Preliminary review of the BURP data sheets produced from monitoring activity
performed under the 319 grant revealed inconsistent evaluation techniques, when
compared to current BURP protocols, and incomplete data sets. Therefore, i order to
evaluate the physical data in a comparable and meaningful manner, a number of
considerations were required to be taken.




Substrate Composition. Field investigators for the Willow Creek project utilized a
methodology of subsirate assessment inconsistent with that currently employed by the
Wyoming Department of Environmental Quality (WDEQ). WDEQ methodology for
mean substrate composition consists of qualitative spatial assessment of the
percentage of each size of the streambed material found in eight randomly selected
one sq. It sections within a 100’ riffle, for a total of eight square feet assessed per one
hundred foot riffle. Evaluation of the available substrate data revealed that Willow
Creek field investigators evaluated substrate composition linearly by stretching a tape
measure across the stream reach in 10 equidistant cross selections then estimating the
number of inches each substrate material size occurred in that cross section. The data
obtained from the linear methodology was converted from feet of a given substrate
type, to percentage of substrate type by calculating the fotal linear distance of each
substrate composite type found in the 10 cross sections and then dividing that total by
the total width of all ten cross sections in the monitored reach. Once converted, the
percentage of each substrate type was assessed to determine what the mean substrate
composition was present in the reach during that monitoring event thus allowing the
data to be graphed and compared to other similar data.

Embeddedness. WDEQ methodology for assessing mean embeddedness within each

mofitored reach is required to occur simultaneously with the substrate composition - -
" assessment. Embeddedness is rated 1- 5 (1 indicating highest embeddedness and 5 the
+ least) at each of the eight randonily selected sections in the riffle. These ratings are .
then documented in a table provided with the BURP field data sheets. Mean values -

are calculated and an overall rating is recorded in the habitat assessment section. The

tables in the Willow Creek ficld- data sheets provided for this review were not. .
completed. Tt is assumed that because the spatial’ evaluation methodology was not-

. utilized to assess the riffles, that embeddedness data was not obtainable. While the - -
field investigators did assign a mean embeddedness value to each monitoring location - -
“in the habitat assessment section, conﬁdence in the value is low given the generally

subjective nature of the data.

Instream Cover. Instream cover data was not recorded because it was not a normally
monitored parameter at the time of the assessment Therefore this parameter was
eliminated from the evaluation,

Aside from the three instances noted above, physical habitat data for each monitored
location was totaled and compared with WDEQ reference site MRW56 in order to
categorize the monitored location into one of four categories; comparable, supporting,

, ,partlally supporting, or not supporting. Tables and charts containing the data

comparisons can be found at the end of this report.




Biological — Because macroinvertrabrates inhabit streams year-round, the composition of
S the macroinvertrabrate community is the best indicator of overall stream condition.
| Essentially, macroinvertrabrate communities are comprised of three basic groups:
predators, scrapers, and collectors. Within these three general groups of
macroinvertrabrates, sub-species exist which have varying tolerances to a vanety of
non-point source pollutants. Presence, or lack of presence, of a given specie(s) is a
good indicator of the biological condition of the stream being monitored. Study of
macromvertrabrate communities has provided what the expected composition or

“mix” of the various groups and sub-species would be found in a variety of habitats in
the absence of human activity. Cwrrently there are two commonly used sets of
expected “mixes” or matrices against which the composition of the known
macroinvertrabrate community can be evaluated. Resulis of the evaluation provide a
data pomt that is graphed as a Percent of Reference.

One of the two matrices is relatively new and the consultant does not have extensive
experience with it nor were the two methodologies readily comparable. Therefore
both matrices, referenced in this report as WDEQ (new) and King (employed for 10+
years), were utilized in this evaluation of the biological data obtained during this
investigation. The WDEQ matrices methodology assigns values of 1 through 100 to
the quantity of macroinvertrabrates found in seven categories and a community index
. (HBI). These values are then scored and totaled for an index value for the data set
it e _ obtained from that particular macroinvertrabrate sample location, That index is then

. ~ King matrices methodology consists assigning a value of 1, 3, or 5 to the quantity of
' macroinverirabrates found in seven categories and two community indices. The

the WDEQ methodology.

For the purposes of this review and analysis both analysis protocols were utilized and
the results of which are contained herein.

rated as good, fair or poor and evaluated against the control or reference location. The .

results are also compared to the control or reference site in the same manner as that of -




Chemical — Water Chemistry sampling occurred at four locations on Willow Creek

between May 1996 and October 1998. The sites are coded WC 1, 2, 3 & 4 with WC1
representing the monitoring location at the highest point in the watershed, and WC4
lowest in the watershed. GGPS coordinates of the sampling sites were available but
attempts to map the coordinates accurately were unsuccessful. Written directions to
the sampling sites were not found however there are photos which local staff may be
able to use to specifically site the sampling locations. There was sufficient data to
place the sampling site in its relationship to other stations within the watershed.

Water chemistry data was collected for: Discharge, Temperature, pH, Dissolved
Oxygen, Total Suspended Solids, Total Dissolved Solids, Conductivity, Phosphorus,
and Nitrates. Water quality standards for temperature, pH, dissoived oxygen,
phosphorus and nitrates have been set by the Wyoming Department of Environmental
Quality and are found in the table below. Specific standards for the other water
chemistry parameters sampled during the study have not been established.

Parameter Standard

Temperature (a) For Class 1, 2 and 3 waters, effluent attributable to or
‘influenced by the activities of man shall not be discharged in
amounts which change ambient water temperatures to levels
which result in harmful acute or chronic effects to aquatic
life, or whlch would not fully support existing and
- designatéd uses.

{b). ‘When ambient temperatures are above 60 degrees F in alt

Class 1, 2AB, and 2B waters which are cold water fisheries,

_ effluent attributable to or influenced by the activities of man

" shall not be discharged in amounts which will result in an

increase of more than 2 degrees F (1.1 degree C) in existing
temperatures.

pH (a) For all Wyoming surface waters, wastes attributable to or
influenced by the activities of man shall not be present in
amounts which will cause the pH to be less than 6.5 or
greater than 9.0 standard units.

Minimum
Dissolved
Oxygen Criteria Cold Water Criteria-Mg/1
Minimum - Early Life Stages' 8.0, Other Life Stages 4.0
7 day mean min. - Early Life Stages NA, Other Life Stages 5.0
7 day mean - Early Life Stages 9.5, Other Life Stages NA
30 day mean - Early Life Stages NA, Other Life Stages 6.5

Phosphorus 0.1 mg/l

Nitrate 10 mg/l

! Up to 30 days following hatching.



Stream Reclassification

The waterbodies evaluated under the Section 319 study program were the East and
West Forks of the Smiths Fork, Willow Creek, Gilbert Creek and Archie Creek. Since
the study was undertaken these waterbodies have been reclassified 2AB by the
Wyoming Department of Environmental Quality (WDEQ). Appropriate stream
classification is important as it carries with it specific water quality standards that
provide specific levels of protection for the designated use by definition.

As defined in Chapter 1 of the WDEQ Rules and Regulations:

Class 2 - Fisheries and Drinking Water. Class 2 waters are waters, other than
those designated as Class 1, that are known to support fish or drinking water
supplies or where those uses are attainable. Class 2 waters may be perennial,
intermittent or ephemeral and are protected for the uses indicated in each sub
category listed below. There are four subcategories of Class 2 waters.

(i) Class 2AB. Class 24B waters are those known to support game fish .

populations or spawning and nursery areas at least seasonally
and all their perennial tributaries and adjacent wetlands. Class
2AB waters include all permanent and seasonal game fisheries
and can be either "cold water" or "warm water" depending
upon the predominance of cold water or warm water species
present. All Class 2AB walers are designated as cold water
game fisheries unless identified as a warm water game fishery
by a "ww" notation in Appendix A. Unless it is shown
otherwise, these waters are presumed to have sufficient waler
quality and quantity i6 support drinking water supplies and are
protected for that use. Class 24B waters are also 36protected
for nongame fisheries, fish consumption, aquatic life other than
fish, primary contact recreation; wildlife, industry, agriculture
and scenic value uses. protected for nongame fisheries, fish
consumption, aquatic life other than fish, primary contact
recreation, wzldlzfe mdusrry, agriculture and scenic value
uses.




Fisheries Data
Data obtained through fish surveys completed by the Wyoming Game & Fish
Department in 1987, 1996 and 1998, can be found in Draft Watershed Project Final
Report (pgs 11 & 12) completed by Benita Gustafson and was utilized for this section
of the report. There were three stations on Willow Creek that were sampled, the
Upper, Middle and Lower. Refer to the table below for specific data.

In summary:

Upper station - While the quantity. of fish counted in 1998 decreased when
compared to 1987, the general trend is improving since a low
in 1990. However, because the average size of the fish counted
in 1998 increased an average of 29% over the fish in 1987, the
pounds of fish per mile data in 1998 was the highest recorded.

Middle Station — The increases in fish numbers and pounds per mile at this station
between 1987 and 1996 were around three-fold.

Lower Station — Similar increases were identified.

Results of Standard Stream Surveys Conducted at Three Stations on Willow Creek from 1987 to 19982 -

' Average Number  Pounds = Pounds Number  Pounds Pounds
o "Length  Tish/Mile Fish/Acre  Fish/Mile  Fish/Mile = Fish/Acre  Rish/Mile
Date . No. (inches) ‘ " »6inches = 6inches 2 6inches

UPPER

T STATION :
1998 37 5.3 473 1325 37.8 153 . :
1996 49 43 523 0 220 % 0209 TS5 103 9.8 -
1993 22 4.1 340 90 . 102 .
1990 30, . 4.1 381 93. . 114 25 1.7 2.0
1987 &7 4.1 742 278 223 77 10.5 8.5
' MIDDLE
STATION '
1996 25 8.0 327 102.4 117.7 236 79.8 92.0
1987 9 " 62 113 7.2 113 50 4.8 7.5
LOWER
STATION
1996 7 8.1 78 19.3 18.7 56 183 17.9
1987 2 6.7 25 2.3 2.5 25 2.3 2.5

> Willow Creek GR841095UA AS — Aquatic Resources Survey, Fish Population Monitoring FX-GR-38F-512
Wyoming Department Game & Fish Departient.



Data Analysis Findings

Physical/Biological — There is a very strong correlation between physical habitat quality
and biological condition of a waterbody. In the absence of the influence of
impaired water chemistry, physical and biological conditions should degrade or
improve at corresponding rates. For example, when physical % of Reference
data and biological % of Reference data are compared and plotted graphically,
(with no water chemistry problems present) theoretically the data point should
fall near a sigmoid line on a graph representing the relationship between the
number (and quality) of macroinvertrabrates present and their dependence upon
the quality of the habitat in which they reside.

Reference
100 Location
A
BB3
&
Biological &
Condition % o
of Reference Sigmeid Line '
\ @ Ao
XYZ“ .
. > 100 -

Habitat Quality % 6f Reference

Example of Theoretical Relationship Between

Biological Condition and Habitat Quality
(Standard Water Chemistry Assumed)

Deviation from this pattern can indicate an imbalance created by a mimber of factors.
In the case of the Willow Creek project (charts on the following page) it is apparent
that the excessively degraded condition of the physical habitat as assessed would not
normally support the generally good biological condition found at the monitoring
locations.



1996 Willow Creek Bioassessment
% of Reference (west Fork smithsFork - Kintg M ethodology)

+ EF12898

® WC(4)7896 ¢ WC18968 = WF10896 3 WF2896 AWFOB96  pAC18096

® EF13896  w EF3896 # GC1196 % SFA4896 + WC(2)6896 X WC(3)5896

100% ommemeeee

95% -
90%

MNon-lmpaired Biology

R

85% -
80% -
75%

Bllghtly Wipatiad Bfology

70%
65%
60%
55%

Biological Condition (% of Reference)

50%

Hebitat

0% 20% 40% - B80% 80% 100% 120%

Habitat Quality {% of Reference) -

1996 Willow Creek Bioassessment
% of Reference (west Fark smiths Fork - WDEQ M ethodology)

#AC1896

# EF12806 ®EF13896  m EF3806° @ GC11968 ¢ SF4896 & WC(2)6896

X WC(3}5806 o WC(4)7896 ¢ WC1896 = WF10896 JWF2896  a WFO896

110% -

90% -

™ ||

Vet y Goort Bioiogheal Condition

70%

Gpod Hwt igiest Cundition

50%

30%

Biological Condition (% of Reference)

10% £

0% 20% 40% 60% 80% 100% 120%

Habitat Quality (% of Reference)



Typically, if habitat quality of the assessed locations is generally inferior when compared
to the reference location and biological condition of the locations is not generally
reduced, it is an indicator of introduction of organic material and nutrients to the
waterbody. This usually occurs in high mountain streams (hat are naturally low in
dissolved solids and nutrients as they progress to lowet elevations.

Analysis of the Willow Creek locations, chosen for this example because it had the most
monitoring stations of all the waterbodies monitored, indicates the total number of
macroinvertrabrate taxa (species) present does not increase from the top of the watershed
io the bottom which would be expected if an increased level of nutrients and dissolved
solids became available. This is supported by the graph below. The Total Dissolved
Solids do increase slightly but neither of the nutrients sampled suggests similar increases.

1996 Willow Creek

1000.000 ¢
100.000

~10.000

ez N QBN
imeotai Taxa

1.000 +

0.100 -

0.010

0.001 4=

WC1 Wwe2 CWGC3 WG4

L ‘Locafion ,- - J

As assessed in 1996 (refer to chart on previous page), ftwo of the monitoring locations
were found to have optimal biological condition but non-supporting physical habitat. Five
of the monitoring locations were found to have optimal to slightly impaired biological
condition but only partially supporting physical habitat. Three monitoring locations with
optimal to slightly impaired biological condition and supporting physical habitat and
three monitoring locations with optimal biological condition and physical habitat that was
comparable to the reference location.

However, the general trend indicated, significant degradation, by the physical assessment
data resulis are not supported by a correspondingly degraded biological condition.
Additionally, there is insufficient data support from theoretical increases in
Macroinvertrabrate Taxa, Total Dissolved Solids, and Nutrients to account for the
physical/biological relationship variance from the top to the bottom of the Willow Creek
watershed. Therefore, given the relative unfamiliarity with the Beneficial Use

10



Reconnaissance Protocol (BURP) for Rapid Bioassessment by the Field Investigators,
substantiated by the incomplete and incorrectly completed BURP field data sheets, the
physical assessment data for some of the monitoring locations may have been
inadvertently skewed and therefore should not be considered an accurate assessment of
the physical conditions found at the monitored sites in 1996.

Biological — Utilizing both the WDEQ and the King biological assessment methodologies
and the results of comparative analysis from both reference sites, all of the monitored
locations, with the exception of WC1896 (Willow Creek #1), were found to have at a
minimum Good/Slightly-Impaired biological condition, with the majority of locations
indicating Very Good/Non-Iimpaired biological condition. WC1896, when compared to
the best reference location MRW45 (Middle Creek) and using WDEQ methodology, was
found to have Fair biological condition.

" Chemical — The available water chemistry data provided that there were exceedances of the
pH standard twice in May of 1997. Low pH’s of 6.03 and 6.45 at monitoring location
Willow Creek #2 were recorded. Also, the standard for Total Phosphorus was exceeded
on a number of occasions in 1997. Ai monitoring location Willow Creek #3, a
phosphorus level of .114 was recorded in May. At monitoring location Willow Creek #4,
phosphorus levels of 171, .119, .115 and .112 in February, April and May (2)
respectively. Dissolved Oxygen levels, while not exceeding standards, were also lower

“‘than normal during the Spring of 1997. Discharge levels for streamflow in Willow Creek

“were al their highest point under record for the time period covered by this study. This

-would indicate that phosphorus was picked up from surface runoff during that year in the. -

- lower reaches of the watershed.

11



Recommendations

One of the objectives for water quality monitoring during this program was to determine
the success of BMP implementation. To reflect a trend, multiple years of data must be
obtained for comparative analysis. Of the data supplied for this analysis, only water
chemistry and fisheries data covered multiple years. It can be noted that preliminary
analysis of the fisheries data did indicate an improvement for the time period covered.
Historical water quality data also contained extensive water chemistry data but trend
identification was inconclusive. However, if determining change in stream condition is a
program objective, more than water chemistry and fisheries data is required.

Credible data consists of physical, biological and chemical data, all three of which were
obtained in 1996. While the physical data obtained during monitoring may not be to the
degree of accuracy required it does represent a baseline with a moderate degree of
confidence. Therefore, it is recommended that another full BURP bioassessment,
including physical, biclogical and chemical data, should be performed and the data from
which can be compared to the data obtained in 1996. Additionally, water chemistry from
Willow Creek during the spring runoff period should be .obtained, focusing on total
‘phosphorus and associated constituents. Soil samples from the drainage affecting Willow
Creek should also be obtained and analyzed for phosphorus content.

12
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Whlaw Crook Dala Analysls
1996 Project

Easl Fork Smilhe Fork Eas! Fork Smilths Fork
Benthos Site #3 Benthos Site #3
WDEG Melrk:
ROCKIES R L Ra R 5th or 05th %lle Cormparison Location | Controd Loeatlon
Scotlng formula {as per formula) Score EETHOBTRENES
Ephemsaroplera taxa 100" metrk: / 95th%lls 12 100 Habitat Seoye |Score
Insect taxa 100*medric / 85h%ile 45 I5.6 Bottom Substrate 12 i1
Non-ngect 1axa 100411 - metels)/( 11 - Sthoslla) Embaddacnass 12 8
% Ephemeroplera 100*msiria / 35th%ile Imatream Gover B 2
% Qligochasta 100*(0, 75-arcsingsgriimelric)] )(0.75 - Sthils) VelocityDepth 2 14
9% 5 doreirant 100*(100-matelo){100 - Gth%ile) Channe! Flow Statua 8
Hel 100*[10-metric}{ 10 + Sth%ile) Primary Parameter Sub-total a2z 43
% scrapers 100*msirlc / 95th%ils Channe! Shape 8 8
PooliRifle Secuece 4 15
Channalization/Alteration 4 3
Wiclth to Dapth 4 8
Seoondary Parameter Sub-total 20 34
Bank Vegetation Protection Left 4 7
Bank Vagetation Pretectich Right 4
King Matrc Metric Valus Ble Score Bank Stabllity Left 8
Berik Stebllity Right 8
Locatlon BEFER0G: feruptive Pressure Left 2 10
|Melric Disruptive Preasura Right z [
EPT Taxa 18 z28 73.08%  100% [ 5 Riparian Zona Width Left 2 2
% Placopiera q44 4,18 10.58%  100% 1 3 Riparian Zona Widih Right 2 2
% Chironopmidae 574 22.98 24.98% 100% § 5 Tartlary Parameter Sub-total 32 76
Pradator Taxa [ 12 50.00%  100% 5 5 Total ::
% Scrapers 4048 21,84 185,.35% 100% 5 5 U
Wodified HBI 29 a.66 81.46% 100% & 5 Habitat Guality Mot Sup)
Bictle Condilion Index {a) &1.61 8E.37 84.25%  100% 3 3 % of Cantrol
Shaneon H {Log hase 2) 33 4,84 24,05% 100% 5 5 54,90198078
% Multivoltine 1018 23.03 36.32%  100% 5 5
% Univaltine 7212 £1.95 1398.83% 100% ] 5
REUN PR R R R

Comparjson Localon Blologlcal Conditon Calegory

RpHEtel W

Stream Widlh 205 268 280 324 202 256 508 3w 802
Boulder 200 150 40 180 170 130 z0 170 20 140

F3has: Quad i Quad2 Qued 3 Quad4é Quadd Quad6 Quad? Qued 8 Quad® Quad 10 Averags
340

Cobble 1) G4 130 20 a4 102 180 164 262 142
Gontrel Location Blalogical Gonditon Categary Coarse 0 54 10 64 38 24 48 27 210 34
Noi & biest expacier Fine 0 Q 0 0 o 0 80 20 0 18
Sand & Q Q 0 1} 0 40 10 50 8
Silt 0 [ 0 0 ° 0 0 0 ] 0
Clay 0 9 )l Q 0 1] 1] 0 0 Q
East Fork Smiths Foik East Fork Smiths Fark
Benthos Sile #12 Benlhnos Sie #12
WDEQ Metric
ROGKIES fafon: Sth or 85th %lle {ETER Comparison kacafion | Control Lacatlon
Melrle Scoring formida (as per formula}l METRIS| Scora EFfEae R0
Ephermeropteta laxa 100" metric / 95th%sle 12 14 100 Habitat ' Scors |Score °
Irsect taxa 100 metric 951 %de 45 3 60.9 Ballom Substrite - 20 1
Non-nssct {axa 100414 - meiric)/(11 - Sih%ile} 1 1 100 Embeddednsss 20 8
% Ephemaroptera 100*meirfc / 95h%le 50.8 44.08 63.2 lreiream Cover 12 4
% Oligachasta 10040.75-arcsin{sarl{metric]) ¥(0.75 - Hhiie) 0 0 100 Velocliy/Deslh 18 14
% 5 dominant 1007{160-metriz}/[100 - Sthile) 49,8 68,2 6§3.3 Channel Flow Status + 8
HBl 1004 10-metrc)/{(10 - Bth%ile) . Primary Parameter Sub-total 70 43
% scrapers 100 *mairic / S5Ui%ile L Channal Shapa 10 8
PoclRiffla Sequence - - 12 15
Channelization/Atera i 12 3
Width to Depth . 10 -3
Secandary Parameter Sub-totak 44 34
Barik Vegetalion Protection Laf, 10 7
King dalric Melrle Value Bank Vegetalion Froteofion Right 10 rd
Bank Stability Left . 8 o
Locafion R 11 Bank Stabllity Right ' [ 9
Metric Disrupliva Pressure Left -] +]
EPT Taxa 14 26 53.85% 100% 3 5 Disruptiva Pressure Right 3 o
% Plecopiera 1.68 418 30.90% 100% 1 Kl Riparlan Zene Width Lell 10 2
% Chironomidae 1519 2298 6610% 100% 5 5 Riparian Zens Width Right 10 2
Pradator Taxa 7 12 5833% 100% 5 5 Terilary Paramstor Sub-total 72 76
% Sorapers 2245 2184 10279%  100% & § Total -85 3
b odifind HBI a54 3,56 95 44%  100% 5 5
Bictle Gondilon Index {a) 75,31 6537 1M521%  100% 5 3 % of Gonfral Habilat Quality Comparalle
Shannon H (Log basa 2) .75 4.64 80.82% 100% 5 5 121 9686275
% Multivoltine 21.83 28.03 77.88% 100% 5 5
% Univoline a1.02 51,95 117.468% _ 100% 5 5
Total [: A"

Gomparison Localion Biclogical Conditon Gategory:
ot it ta ety eril

tofhe biest cbetl WABIAhis ¢

e

Conirol Lozation Blalogical Conditon Gategory

Noji i edl Goripare)

&k (he Higst expaeted Wl WS ereetion,

E L] Quad 1 Quad2 Quad3 Quadd Quad5 Quadf Quad 7 Quad8 Quald Quad 10 Average
Slrearn Widlh s 372 a3d 292 185 258 176 190 310 280 7830
Boulder 60 ] H 100 190 204 170 144 108 %
Cobble 253 136 235 82 a0 52 4 4B 67
Coarss 0 5 26 22 a5 ] 2 30 20
Fine 0 24 0 ] Q o Q [ 10
Sand 0 [ 1] 2 a i} 9 o] kL
St 0 V] 0 6 Q ] 9 [ 0
Clay 0 0 [1] 1] Pl 1} a ] 0

|
i
I
i
!




East Fork Smiths Fark

Easl Fork Smiths Fark

Benthos Site #13 Benihos Site #13

WDEQ Melrc ]
ROCKIES 7 R 5th or 05th %ile [ENTER Comparison 1.ocallon | Control Location
Matric Scoring formula _(as per formule)|WETRICS| Scora EE35EUB{MAVIES
Ephameroptera taxa 100*metric / 95Lh%%ile 12 28 Habitat Score | Score
et taxa 100*mslrlc f 95th%ile 45 44 Bottom Substrate 18 Ei]
Non-insect taxa 100141 - metric{ 1 - Bth%lle) 1 z Embeddacness 18 8
% Ephemeraplera 100*matri / 95th%ile 69.8 42,84 Instream Cover 10 i
% Oligochasta 100"0.75-awsin{z grt{metic]) W0.75 - Sthilia} 1} 0 Valociy/Dapth 40 14
% 5§ dominant 100*100-metric}{100 - 5th¥%lle) 49.8 £3.77 Channel Flow Status 8
HE| 100*{ 10-meiric){ 10 - Sh%ja) 14 2.09 Primary Farameter Sub-total 56 43
% sCrapers 100" metric { 95t %ila 58,1 26,79 Charirel Shaps 8 -]

index scor: PooliRile Sequsnce B 15

sample ratin ChannellzatlonfAltaralion 15 3
Width te Depth 3 )
Secandary Parameter Sub-lofal
Bank Vegetation Protection Lelt
| Bank Vegetation Protection Right
King Melic Metric Value Bio Score Bank Stablity Lefi
Relative % Bank Stablity Right
Locatlon = Dlsruptive Preasure Left
Melrle Disrupfive Pressure Right
EPT Taxa 26 26 100.00% 100% 5 5 Riparian Zones Width Left
9% Flacoptera kN | 4,18 A141%  100% 1 3 Riparien Zona Wickh Right
% Chitoromidae 2,83 2298 4270% 100% 5 5 Torliary Paramater Sub-tolal
Predator Taxa 10 q2 8333% 100% 5 5 Total -+
% Scrapors .79 21.54 122.66% 100% 5 5
Modified HBI 2,02 358 58.71% 100% 5 5 Habitat Guality T
Biotle Condion Index {a) 63.54 65,37 97.20%  100% 3 3 % of Gondrol
Shannen H (Log base 2) 4.33 4.64 9332% 100% 5 5 101.9607843
%6 Multivalina 14,43 28.03 51.48% 100% 5 5
% Univoltine 65.84 £1.85 128.93% 100% 5 5
Total [ 44 i) 46:

Cormparison Locallon Biological Conditen Category.

Wiilew Creak Dabs Anadys/s

1996 Profect

RIS
Stream Width 23y 320 372 385 419

| Qad1 Quad2 Quad3 Quad4 Quadd Quadé Quad7 Quad 8 Quad9 Quad 10 Average

jalfe to:the i 3s¢ 240 282 206
Boulder 106 190 200 70 170 2ye 150 13z leo
Conlrol Location Biological Condilon Categl Cobble 102 106 100 95 95 7O 70 130 0]
i E Coarse 22 22 3¢ 77 60 10 20 18 8
Flne & 0 14 23 45 a 1] Q 18
Sand Q o 20 0 26 Q [} 4 20
Silt 0 Y 4 0 14 9 ° 0 0
Clay i) 1] 2 1] Q 0 [+ Q Q
Willow Creek Willow Cresk
Benlhos Site# Banihos Slie#
WDEQ Motrles i
ROCKIES CHgaE 5lh or 85th %ile | ENTER Comparison Locallon | Controt Location
Melric Scoging formula (B8 per formulg)| METRIC . A 0
Ept taxa 100*metrio / 95th%le 12 14 Habitat Seore | Scora
Irsect laxa 100" matric / 95th%ile 45 34 Bottom Substrate 18 41
MNan-insect taxa 100411 - meWi){ 11 - 5theila) 1 B8 ' bedded . 10 8
% Ephemsroptera 100" metrie / 95thd%lle 68.8 1,68 Irrslresim Cover 10 2
%% Oliguchasta 100*(0.75-aresinsari{matric)) (0,75 - Sthisile) ] i} Velocity/Depth ] 14
% B dominant 100*(100-mekric){100 - Sth%lte) 48,8 89.37 Channel Flow Status 3
HBl 10 1Gmetrks}f{10 - Sthd%ils) 1.4 4,61 Primary Parameter Sub-tolal 43 43
% strapers 100 metrlc / 35th%lle 56, 18.28 Channel Shape 8 B
Index seora|-:; PooliRile Seq F] 15
sample rating| Cl I 8 3
Widlth fo Depth 1] 8
Secandary Parametar Sub-tatal 30 3d
Bank Vegetation Protection Lok 8 7
Bank Vegetation Protection Right -] T
King Meliic Metric Value Bic Score Bank Stebfily Left 3 9
Bank Stabflity Right 8 1)
Disrupfive Preasure Laft 4 10
Malric: Disruplive Pressure Right 4 10
EPT Taxa 14 26 53.85%  100% 5 Ripasian Zana Width Left 4 12
% Placoptera 0.33 418 7.93% 100% 3 Ripadan Zona Width Rlght 4 12
% Chiroromidas 40,18 2293 174.85% 100% 8 Terliary Parameter Sub-total 48 76
Predator Taxa 6 12 50.00%  100% 5 Total  IAZA|HA50
% Scrapars 1828 21.84 870%  100% 5
Motkfiad HEY 4,61 356 129.49% 100% 5 Habitat Quality $uy
Blotle Gongltiion Index (=) 80.08 55.37 122,50% 100% a
Shannen H {Log basa 2} 3.75 464 80.52%  100% 5
% Multivoltine 44.63 2803 159,22%  100% 5
% Univolline 34,83 51.95 67.05%  190% k)
Total [::38: ] 48
3 ipri] Quad 1 Quad 2 OQuad 3 Quad4 Quad5 CGuad$ Quad 7 Quad & Cuad9 Quad 10 Averaga
Condllon Gategary Slrearn Width 40 80 [ 48 120 &5 24 68 16 7 T
ructarel ani vomposil Bollder 19 168 36 34 P 22 46 0 4
Cebhle 18 20 20 10 38 29 4 Q 10 1
Control Location Blologleal Conditon Category Coarse 3 18 12 4 8 5 [+] 9 1] i
Nerimpaicet. Gomparabledo the hest sxpectad Within s Eed-ragi Fine ] [ 0 o i3 0 0 0 0
Sand 4 0 0 [+ 2 6 o 2 2
silt 3 0 0 4] ¢ [\ 0 9 2
[Clay 2 0 0 4] 4] )] 0 1 1
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Wiliow Crook Data Anatysis
1996 Frofast

Willew Creek ‘Willow Creek
Benlhes Sltele Benthos Sile#6
WDEQ Malric
ROCKIES [ a0 ] 5lh or 851 %lle Comparison Lecation |Contral Location
Metric Scoiing formula (es per formula), Score {NECRRIRIRES
Ephesmaropiera taxa 100" metrlc / 95th%lla 12 100 Habllat Score [Score
lirsect taxa 100" metric / 95Ih%ile A5 86.7 Botlom Substrate 18 11
Non-insect taxa 100411 - melrls)/{ 11 - Sthdlls) 1 80 Embaddedness 12 8
% Ephemeraptera 100*melric / 95th%le 6a.8 238 34 Iretream Gover 8 2
% Oligochaeta $00%0.75-aresin[sgimatricl} (0,75 « S135ia) ] 0 VelocityDepth [ 14
% & darminant 100%{100-metric}({100 - Hthd%ile) 48,8 88.45 Channe! Flow Status 8
HBI 1004 10-matrich/( 10 « Sth¥%ils) 1.4 4.73 Primary Paramater Sub-total 50 43
% scrapers 100*mietric / S5th%lls 561 3,25 Chamnel Shape 10 [
Index score|:::: PoslR1Me Sag [:] 15
sampla rating Charnelization/Aeratian 10
Width to Dapth Fi
‘Becondary Paramater Sub-lotal 28
Bank Yagstation Protection Left
Bank Vi lon Protectlon Right
King Metric Melric Value Blo Scora Bank Stability Left
Cormparisen Bank Stabllity Right
Locallen Disruptive Pressure Left

Dlsruptive Preasure Right

Metric

EPT Taxa 18 26 61.54% 100% E] &
% Plecoptera 1.09 416 26.20% 100% 1 3
% Chironomidae 8808 2283 243.95% 100% 3 5
Predator Taxa 9 12 75.00% 100% 5 5
% Scrapers 3.26 Zt.84 14.88%  100% 3 5
Maocdilted HBI 473 358 32.87% 100% 3 5
Biotic Corxition Index {a} 76,54 85.37 117.00%  100% 5 3
Shannon H (Log base 2} asz 4.54 78.02% 100% 5 5
% Multivoltine 46 28.03 164,11% 100% 5 5
3 Univoline 45,69 51.95 23.53%  100% 5 5

Ripartan Zona Width Left
Riparfan Zens Width Right
Tertlary Parameter Sub-total

Total ::

Habitat Quality !

% of Conlrol
E2,74500804

Comparison Locaiion Biclagical Conditon Calegory

Slream Width

Sl iy Etrlictars Wnd samposit Boulder [ v 25 su 20 10 10 14 20
Cobble 1] 3 15 a5 17 50 20 16 75
Control Localion Biological Conditon Cater Coarse 0 0 6 16 4 5 7 1] 8
aired. Compars he best Fine .0 o] 1 5 0 ] 0 [} 0
| Sand 40 45 0 30 [\ o 5 z 0
St 8 B 0 15 0 0 4 o 8
Clay 0 0 0 0 0 0 I 0 0
Wikow Creek Willow Cresk
Benthos Sliei#s Benthos Sileifs
WDEQ Melric
ROCKIES 42 5ih or 88lh %ile | ENTER i Control Logation
Melric SBcoring formula {as per formula)| METRICS| - Score IGRADE RO
Ephemeroplera taxa 100"maic f 85th%ile 12 16 Habitatl Scora
Imsect taxa 100" metric / 85th%ile 45 37 Bottom Substrate 1 '
Nor-nsaect taxa 100*(11 - metric)/(11 - Sthitile) 4 7 + Embeddedness &
% Ephemeroptara 100*metric / 95th%lle 848,86 6.77 Inastream Cover pd
% Cligochasia H00*(0, 75-arcsinfsoriimatrio)] ¥{0.75 - Bthille) 0 i} Yaloclly/Depth 14
% 5 dominant 1007 100-medric){100 - Slh%lle), 49.6 58.65 Ghannel Flow Status ]
HEI 00 10-mefric)/[10 - Sthishe) 1.4 512 Pimary Parameter Sub-total A2 A3
% sorapers 300*metrie / 95th%lle 56.1 33.41 Chiannel Sheps 1] 8
index soore PaolRilfle Sagy 2 15
sample raling | - Channelzalion/Aleration 2 3
Width to Dapth 3 8
Secondary Farameter Sub-iotal ar 34
Bank Vagstation Protection Left 2
Bank Yagatation Protaction Rlght 2
King Metric Melric Value Bic &core Bapk Stability L eft 2
Bank Stabllity Right 2
Lot:allon 2| Disruptive Pressure Left 2
Metric Disruptive Pressure Right 2
EPT Taxa 18 26 6154% 100% ] & Rigarlan Zone Width Laft 2
% Plecoptera 0.24 4,16 B5.77%  100% 1 3 Riparian Zane Yidth Right 2z
% Chironamldas 19.93 2298 8673% 100% ] L] Teitlary Parameter Sub-tatal 16
Pradiator Faxa 4 12 33.33% 100% . 3 § Total 9%
Scrapers 3344 21.84 182.88% 100% 5 5
Modifisd HB 512 356 143.82% 100% i & Habitat Guallty
Bintla Condition Index [a) 79.05 85,37 120,03% 100% 5 3 % of Conlrel
Shanncn H {Log base 2) 4,08 464 87.83% 100% L] 5 6208150327
% Mullivoltine 24.88 28,03 88.76% 100% 5 5
% Univollna 53.73 51.85 103,43%  100% 3 5
Total |:ooqne 4

: v Quad 1 Quad 2 Quad3 Quad4 Quad5 Cuad§ Ouad 7 Quedd Quad9 CQuad 10 Averape
Stream Widlh 67 110 nodata nodata no dala no dala no data no data no data ne data *ﬁaﬁ:ﬁ
Bouldar a7 0 B8 10 40 70 60 40 ity
Coblble 1} 24 30 46 120 40 35 89 30 3
Coarss 0 60 70 14 10 9 o 17

Fine 0 10 24 Q Q 0 [} 10

Sand 16 8 10 20 9 10

Siit ] 0 a 24 Q

Clay 4 8 0 Q 0




Willow Creek
Banthos Sitel7

5lh or 851h %lls |ENTER

(a5 por formula)| METRICS
1

Witlow Crook Dats Analysis
1656 Frofoct

Wilkew Creek
Banlhos Siloi7

Comparison Lijtrol Location
VTR IMRAES

Ephemeroptera taxa Habllat Score | Score.
Insect laxa A0 msilric / #5th%la Boltom Substrats 18 1
Non-insect taxa 10011 - metrlc)/{11 - Sth¥%ile) Efnbeddedness 18 3
100%metric / 95h3%lla Irslream Gaver 6 2
100(0.76-arcsinfeqri{metric)) (0,75 + Sthisile) [elocity/Dopth [ 14
100°(100-melric)/{100 - Sih%ila) Channel Flaw Status 8
100°(10-metric){ 10 - Sth3ils) Primary Parameler Sub-tolal 48 43
100*melrle / 95th%ls Channel Shape 10 &
PuooliRiflls Sequenca 10 15
Channeliz i 5 3
Width 1o Depth 6 a
Secondary Paramater Sub-total 3 34
Bank Vagatallory Protection Left 3 T
Bank Vegstallon Prolection Rlght 3 7
King Matric Malde Valia Blo Scere Bank Stability Laft 4 9
Relativo % _Comparisen Bank Stabllity Right 4 9
Locatlon & | Disruptive Pressura Left 4 [}
IMgh‘ic Dlsruptive Presaure Right 4 [+]
EPT Taxa 15 28 576%9% 100% & & Riparian Zore Widlh Left 1] 2
% Plecoptera 437 4,16 105.08% 100% 3 a Riparian Zone Witih Right 0 2
% Chironomlidaa A76 2298 207.14%  100% 3 5 Terllary Paramster Sub-lota)
Predator Taxa 18 12 133.33% 100% & 5 Total :
% Serapers 3.06 21,84 1401% 100% 3 5 .
Mocifled HEI A.56 3.56 128.08% 100% 3 5 Habltat Quality 8
Blotic Condition Index {a) 708 65.37 108.31% 100% 3 3 % of Contral
ShannonH (Log base 2) 435 4,84 3375% 100% g 5 79.08406732
% Multivollns 44,65 28.03 5 5
% Univoliine 42.69 51.95 g 5

Comparison Localion Blalagical Conditon Calegery Quad 1 Quad 2 Quad 3 Quad4 Quad5 Quad6 Quad 7 Quad & Quad9 Qued 10
Slighliy: ORIty sthuctor Hefpositl 119 62 210 360 8 85 g0 82 42 188
Boulder ] (] 30 a Q 10 0 10 [}
0y Cobbla o 6o 145 Q 72 54 22 42 14
e Coarse [ [ 9 0 6 1 18 0 [
Fine o 0 20 Q 0 0 0 12 8
Sand ] o Q0 120 1} 1) 15 & 26
R Silt 119 o & . 240 0 0 1z 0 80
|Clay o o 8 0 0 0 0 o 0
Wast Fork Smilhs Fork West Fark Smiths Fork
Banthos Sie #2 Berthos Slte #2
WDEQ Metrics
ROCKIES 7 Eth or §5th Y%ite |ENTER Comparison Locallon | Control Location
Metric Scoring famnida {as per formula)IMETRICS|  Score v Wr28b8]
Ephemasoptera taxa 100*metric / BEthY%ile 12 19 100 Habltat R Score | Scofe
Iresecl taxa 100*metrlc / 95ih%lle 45 33 733 Boticm Substrate 20 11
Mor-insect taxa FO0M11 - metric)/{11 - 5th%ie) 1 1 100 Embeddediess 18 8
% Ephemeroptera 100*mestric / 85th%ile 69,5 17,43 24,5 Ipstream Gover » 5 2
% Oligachasta 100+{0.75-arcsinfs grt{metiic))}(0.75 - Bth%ile) 0 [ 100 | VeleoyDapth - 8 14
% 5 dominant 1 00*{100-metric)/1 00 - Sih%le) 49.8 7165 56.7 Channel Flow Status - ' 3
HBI 100 10-metrlc){ 10 - Sih¥lle} 1.4 215 213 Primary Parametar Sub-total 51 43
% scrapeis 100'metric £ 95th%dle 56.1 16.47 276 Chaniel Shape 10 8
index score | LT PooliRiffle Sequ 3 15
sample ratin R Channelizatlon/Altarati 15 3
Widih to Depih 10 )
Secondary Parameter Sub-total 38. 34
Bank Vagatatlon Protection Left 2 7
Bank Vagetalion Protection Righl 2 7
King Metric Metic Value Blo Score Bank Stability Left 4 5
Bank Stablily Right 4 9
Location | Disruptive Pressure Left 5
Metria Disruptive Pressura Right 5
EFT Taxa 19 26 73.08%  100% g ] Rlparian Zone Widith Left 4
% Plecaptera 147 416 2813%  100% 1 2 Riparian Zone Witlh Right 4
% Chlronamidas 6.33 22.98 27.55% 100% 5 5 Terllary Paramster Sub-iotal 30
Predator Taxa 7 i2 58.33% 100% ) 5 Tatal ::449:
% Sorapers 1547 21.84 70.83%  100% g 5 .
Modifled HEL 215 346 €0.39%  100% & 5 Habitat Quality %
Biatle Condition Index [a) 66,18 65,37 101.24%  100% 3 3 % of Control
[Shasnon H (Log basae 2) az 4.64 68.18%  100% k<3 5 TLITTIS
% Muitivelting 124 28.03 & 8
% Univelline 2221 51,95 3 5

Comparison Location Biclogical Condllon Categery

Siahtly lnipalred; Cotmmunlly struciure!and sormposil

Conlrol Lecallon Biol

| Condllon Calegory
le:fo:the Lisst expacted WAlhin:this:ené:redio

Quad1 Quad2 Quad3 Quadd4 Quad3 Quad6 Quad 7 Quad§ Quad9 CQuad 10 Average
Slream Width B 498 156 264 216 360 504 810 572 608
Bouldar 252 210 a2 20 o1 102 240 35 350 812
Cobble 55 25 14 42 79 185 474 106 150 83
Coarse BT 10 46 &0 kL o4 al 60 40 2
Flne 1] 0 29 30 aQ 0 19 30 20 i}
Sand 35 16 5 & 14 } 3% 5 iz 1]
Sl ] 30 0 38 8 0 1 Q 0 1]
Clay o 1) b!] 0 0 1} ] 0 0 1]

20




Witiow Creok Data Analysis
1996 Frofect

Smilhs Fork Srilhs Fork
Bepthos Sile #4 Benthos Site #4
WOEQ Melrcs
ROCKIES D 5th or 5ih Y%ile [eniER Conparison Locatlon | Control Location
Matrle Scorlng formula SELA0{MRWES
Ephemeraptera laxa 100" metric / 85th3%ile Habitat Score |Scora
Imsect taxa 100 metric / 95h%ile Bottom Substrate 20 11
Mon-sact Laxa 190°{11 - matlc)/(11 - 5h%ie) Ermbeddedness ia a
% Ephemsroptera 100 mairic / 85thi%ile Irstream Cover 18 2
% Dlignchaota 100%{0. 75-srosinsgri{melr]}¥(0.75 - Sth¥%ils) Velacy/Dapth 3 14
% 5 dominant 100*{100-metsfe)(100 - Sthosla) Channe! Flow Status ]
HEI 100 10-melrle}4 10 - Sth%ila} Piimaty Paramater Sub-total 43
% scrapars 100" mstric / 951hdbile 56.1 Channel Shape 8
Indax score PaoolRila 15
sanple rating Char J 3
Witth to Dapth &
Bacondary Parameter Sub-total 34
Bank Vagatation Prolecfion Left 7
Bank \ rotecfion Right 7
Xing Mslrlc Melric Value Bic Score Bank Stabifity Left E]
Bank Slatility Rlght k]
Locallon Dlstuplive Fressure Left Q
Metrlc Disruptive Fressurs Right Q
EFT Taxa 20 25 76.92% 100% 5 5 Ripatian Zone Witith Left 2
% Placaptera 2.3 4,18 58,25%  100% 1 a Riparian Zone Width Right 2
% Chironomidae 30,18 2298 131.36% 100% 5 5 Tertiary Paramster Sub-total 7
Predator Texa 7 12 58.39% 100% 5 5 Total
% Scrapers 16.21 21,84 7422%  100% 5 -
Modified HBI 4.28 3.66 120.51% 100% & 5 Habitat Qually Corps
Blotic Condition index {a) 7516 65.37 114.66% 100% 5 3 % of Gontro!
Sharnon H {Log base 2} 3,93 4.84 8470%  100% 5 5 92 16686276
% Multivoltine 30.87 28.03 110.49% 100% 5 5
% Wnivoltina 4719 61.85 90.84%  100% 3 5
Tolal [:144 145
EF8a8 Quadi Quad2 Quad3 Quad4 Quad5 Quad6 Quad?7 Quads Quadd Quad 1D Averaga
Comparison Lecation Blokegical Conditon Category Stream Widih A78 369 156 284 218 380 504 510 § 60i
[ biriparabie o the be Bolder 252 ZM0 62 90 91 102 240 35 350
Caobble 55 95 14 42 7 156 174 105 {50
ocallon Blalogical Conditon Category o Coarse 67 10 48 80 30 24 21 60 40
fed; Gomparabia foiths best expectat w{find G Flne 0 0 20 30 o 0 1 3 2
Sapnd a5 18 5 6 14 bl 3% g 12
Silt 65 30 o 36 B 0 11 o 0
Clay ] Q 0 0 ] Q [} ] 4]
Wesl Fark Smilths Fork Wesl Fork Sriths Fork
Benlhos Sils #9 Benthos Site #0
WDEQ Melics
ROCKIES v Sib of 951h %ile Comparlson Locatlon | Control Location
olric Scoiing formula {as per formwy FB FOAE
Ephemaroplera faxa 100°metric / $5thie 12 Habitat
Iinsect taka 100*metrle / 95h%Ha Bottom Substrate
Mon-insect taxa 100°(11 - malrkc}{11 - Sth%lle) Embeddedness’
% Ephemsicptera 100°metric 7 $5th3%lle Instream Gover
% Cligochasta 100%0,75-arcsn{sori{metdc}))(0.75 - 6th%lls) VelotHwDapth
9% & dominant 100{100-metric}/{100 - Sthdils) Channel Flow Status
HBI 100°(10-matrieh(10 - Sthitilz) Primary Parameter Sub-total
% scrapais. 100*mslric f $5h%lla Channel Shape
Index score|: TH8:" PooliRiMa
sampte raling : Ghannelizalion/Al
Width o Depth 2 &
Secondary Paramster Sub-total ‘38 34
Bank Vagelation Protection Lail 2 7
Bank Proleclion Right 2 Fi
King Mefrics Melrle Value Blo Score Bank Stability Left 2 9
lalive % Com Bank Slabiiity Rlght 2 2]
Lacatian H Distuptive Pressure Loft 4 10
| Mefric: Disruptive Fressurs Right 4 10
EPT Taxa 20 26 7692% 100% 5 5 Riparlan Zone Width Lefl 7 12
% Placaptera 4.9 4,18 117.78% 100% 3 3 Rlparian Zone Wich Right 7 12
% Chironomidae 43.81 22.08 100.54% 100% 3 5 Tertiary Parameter Sub-total 30 76
Pradator Taxa 10 12 £333%  100% 5 5 Total : B
% Scrapers 981 21,84 44.97%  100% 5 5
Modified HEI A27 3.50 119.94%  100% 5 5 Habitat GQualty
Bictle Gondition Index {a) FARE] 65,37 108.81% 100% 3 3 % of Contral
Shannon H (Log basa 2) 456 4.64 98.26%  100% 5 5 64,70685236
% Multivalline 4845 28.03 172.85% 100% 3 5
% Univoline 3848 51.86 74.07% _ 100% 3 5
Total [::qDIiiiiiiiAf

CQuad] QuadZ Quad3 Quadd Quadi QUad6 Quad 7 Quad® Quadd Quad 10
Skeam Width 270 168 137 300 187 108 &7 288 206
Boulder 85 7h 34 52 20 38 49 61 127
Gobble 134 &1 &1 2T 140 67 3 168
Coarse 40 20 3 10 0 0 0 24 0
Fina 7 3 1] & o 0 0 0 0
Sand 4 3 15 5 27 0 ] 0 0
Silt 0 0 4 Q [} 0 1] [} 0
|Clay o 0 0 9 o 0 0 i} ]
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i

i
|
g

Comparison Location Blologlcal Conditon Category

Conlrol Locallon Blologleal Gondlton Calegory
N

pacted

Smiths Fork
F SHe

WDEG Metrics
ROCKIES
Metric

BB ST
Scaring farmula

Sth or $5ih %ile [ENTER

Ept plera faxa
Iresec! taxa
Mon-insect taxa

% Ephemerapiera
% Olffgachasta

% 5 dominant

HB1

% scrapers

100°metrio / 85M%ile

100" medric / 3oth%le

100411 - metrich{ 11 - Sth%la}
100*metrlc / 95th%ila
100%0.76-arosinfsori(malrio)) J/(0.75 - Sth%ile)
100%100-metriv){100 - 5thd%lis)

1004 10-metrich{ 10 - 5th%fle)

100°melrs / 95th%lla

{as per formula)mMeTRIcS|  Score
12

10 B3.2

45 47 100

1 4 | 7O
60.8 24.51 496 -

0 0 100

49.8 4545 100
1.4 a.6s T4.8-
56.1 21.84 388

index scere{ 7741
sample rating] _good

West Fork Smilhs Fork West Fork Smilhe Fork
Benthos Site #10 Banlhes Slie #10
'WDEQ Metrlcs
ROCKIES Comparison Locatlon [Control Location
Malric g WEIBSEBIMRNYE
Ephetnasoplora taxa 100" mairic £ 95h%ile 12 Saare
Insect taxa 100" metric / 95th%ile 45 Boeltom Subsirals 18
Norinsect taxa 100411 - metric)(11 - Sth%ile) 1 Embeddedness 18
% Ephemeropiera 100*meirle / 95(h%%ile 69.5 Instrearn Cover 4
% Oligochaeta 100*{0.75-arcsin{s grt{metric) ¥ (075 - Sthila) 0 Valocity/Dopih i
% 5 dominant 100%(+00-metee) (100 - Sth%ils) 40.8 Channal Flow Stalus
HEI 1004(10-metric]{ 10 - Sth%lle) 1.4 Primary Paramelsr Sub-total 41
% scrapets 100*melriz / 95thosile 56.1 . Channal Shape 10
Indey seora): Pacl/Riffle Saoy 3
sample rating Channelizalion/Alteration 8

Width to Dapth 2

Secondary P tor Sub-total an

Bahk Vegstallon Pratection Lefl 2

Bank Vegelatian Pratection Right 2

Bank Stability Left 2
Kling Metric Bank Stat ity Right 2

Disruptive Pressure Left 6
Localion 2| Dlsruptive Pressure Right [
Matlrlc Rlparian Zone Yidth |Left 2
EPT Taxa 22 28 84.62%  100% E) 5 Riparian Zone Width Right 2
% Plecoplera 3,53 4.16 84.56% 100% 1 3 Tortlary Parameter Sub-lotal 24
% Chironomidae 226 22.98 88.35%  100% ] 5 Tolal 8k
Pradator Taxa B 12 66.67%  100% 5 [}
% Scrapsrs 159 21,84 7280%  100% 5 5
Modified HBI 3.61 2.56 101.40%  100% b 5 % of Control
Blotle Condition Indax {a} 63,03 65.37 86.45%  100% 3 3 62.09150327
Shannon H (Log basa 2} A.37 4.64 94.18% 100% 5 &
% Multivoliine 25.88 28,09 £2.33%  100% & 5
% Univollne 44.98 51,85 86.54% _ 100% 5 5

Total [[1id4d:il 46

Wihifow Creek Dale Anaiysis
1956 Project

YETHBUE] Quad | Guad?2 Quad? Quad4 Quad & Quadé Quad 7 Quad B Quad§ Quad 10 Average
Stream Widh 182 928 348 212 340 127 686 354 145 17 7
Boulder 113 20 190 130 46 90 214 108 39
Cobble [:2) a8 142 56 266 22 128 232 108
Coarse 0 0 12 10 18 14 25 14 ]

Fine Q 0 2 6 2] 0 19 0 o
Sand 0 0. 2 8 0 1 40 1 0
Silt L] o Q 2 [} 0 2 1 0
Clay 2 0 Q ] 0 ] ] 0 1]
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wed Temp
ol
6771096 8.4
6191996 0.0
6110/ 986 172
6/26/1096 1.0
7111896 16
[rzarigs6 165
* OEING96 14
812111808 146

1071986 14
$6 Mean 1286475
BHOMTOT

97 Mean 15
Bri2/ves 1
B/24/1988 18
108988 8

98 Mean 1242372

WCH T88

mgh

8719086 175
61311996 B.&
61911998 100
6/26/1908 163
7H1f908 160
724t 998 206

8/61998 148
872111986 220
1071988 48,0
06 Mean 16.5
&HoHBe7 24.0

a7 Mean 24,0
821998 220
Bi24H 898 70.0
10// 898 68,0

98 Maan a7

wel Total #

mg
B/IN966 0.02
61311996 o.01
B/9%/1095 0.01
8/26M1D86 0.02
711171986 o0
12411998 0.03
B/61088 0.02
Bf2i11986 0.03

10,7908 0.02
96 Mean  0.014704

8.00
a.04
8.30
a.27
an
7.76
786
7.50

742
701490672

a9
824940247

TDS
mah

50.0

A0.0

46.0

1385

1365

1275

880

1006

64

0.0

44

1

188

208

148

181.5

NCyN
ma
033
0,28
018
027
0.28
018
0.28
024
0.20
023683106

Do

7.5035685

75

7.6

7

70

743830608
Conduedivity

80

a0
130
140
335
182
170

Dischaige

s
937
2,78
1.01
073
0,66
0.16
0.38
038
048
LY
2,16
215
0.68
052

0.85
0.659252

wez

611798
813408
EL Ll
6/26/26
71188
7024708

B5R6
B/21/36
1077728

96 Mean

578707
527197
sHem7

7
97 Mean
B8/24/98
10/8/08
98 Mean

woz

/700
/1385
6H0MAE
62808
71185
Fl2dias

B/5/06
821795
10/7/96

96 Mean

&r27197
611907
811387
87 Mean
8/24798
10/8/98
68 Mean

Wo2

67196
6/13/96
8719/28
6726198
711486
24158

86/86
9/21/96
10788

54 Mean

51987
827187
81em7
Hemy

97 Moan
B/24/28
10/%s8

98 Mean

18.22563
8

8
20
18
12,12308

20

7
11.83218

TS5

mg
20.6
5,0

7.3

67.0
89.45502
Tolal P
mg/
0.01
0.01
001
000
0.00
00
0.0
0.01
0.01
0005
0.087
0.018

0,008
0.023156
0.01

0.01
0.01

B10
860
874
BSY
872
0,83
B4B
823
776
243993151
648

6.03
T4

5.3
6,9360275
7.03

8.7
8,25354469

DS
mal

1
252.824049

NCaN
maf
1.22
0.29
0.4¢
0.37

027705074
04

01
[R]

Yoarly Waler Chamlsiry Means.

[le]
mgh
740
7.80
760
0,00
870
6.00
630
6.60

8.1
711613004
18

14

7.66264019
74

74
Condustivity

120
172
165
179
340
240
220
215
200
1981
140
180
82
146
1316
140
100
118,321546

Discharpe
fi¥s
536
240
106
[1%:3]
054
039
038
028

0.40
0700873
18.2

832

288

0.7
716805
056

091
0.713863

wea

6/30/08

67706
6/13/96
6/10/98
6126/26
1196
TR496

98 Mean
Wcs

5720/86
617196
B3/8
6r18/6
82676
7M1 1796
Ti24/36
8/5/96
/2196
10/7/96
95 Mean
42897
472607

616197
619137
aH8a7
52717

6597

BI3N7
97 Mean

BAZMB

10//88
9% Mean

6/3/87
697
sy

97 Mean
ai2ie
8iz4ie
1068738

98 Mean

Temp pH
ol
B.O 740
200 B.5¢
150 8.42
180 8,76
170 B.5¢
20 6,6¢
138 B.16
13 B.62
12 a,6%
iB 8.03
14.2095% £.35568039
8.5 7.87
3 798
5 8.04
4 7.08
12 a7
5
15 73
14 T.GB
20 0.8
16 9.2
8403179 T.02755578
7.66
17 8.05
2] 8,6
1069696 8.052B8308Y
T8S TDS
mgd mat
24,6 138.0
1840 36,0
H.E 176.0
1 205.6
38 259.6
5.0 2510
29 247.0
05 2230
1.2 2826
100.0 164
(2] 1785
220 215
B63.0 180
BO.H 250
90.0 180
B2.5 145
B7.0 128
16.0 108
B4.0 132
1.0 180
3.0 228
36,6 1384
6.0 348
90.0 04
34.0 241
26.38008 206.175028
Total P NOgN
el mg
0.06 066
0,01 0.05
0.01 047
0.01 0.20
.01 033
0.00 0.36
001 0.16
001 0,27
0.00 0.14
2.01 0.17
0,008 0,185
0.043 0.2013
0.066 2.260
0314 2,148
0081 1581
0.057 14
0.057
o017
0.1
0.18
0.01 0.23
0.044165 B,57967644
0,013 0.1
0012 0.1
0.057 QA6
0.021864 0.16631035

o
L

7,90
7.70
850
8:80
640
8.10
10.00
9,50
8,26
g
2.13031378
1046
55

7.52117T16
18

7.80936706

Canduclly

00
280
6EO
GED
720
600
200
300
680
210
a7
335
345
250
272
260
110
410
360
150
186
244.6
140
260
160
179.017658

Dlscharga
CFS
25.93
11.69
4.65
3.85
2.88
205
142
0.87
0.72
0.82
279204
581
10.02
1250
2046
2278
30.81
1155

2960675

wc4

6/30/1996
871008
81311006
B/18/1896
826/1998
7H1/1998
712411996
B/5H1998
8/21/1996
10/711986
+1mi1998
98 Meon
2{221007
312141997
Alzyrge?
412611957
4{29/1987
6/2/1997
5611997
51911997
61971957
E/2711997
61341987
B9/ 1997
4131907
87 Mean
Bf12/{2b8
212411888
1081958
98 Mean

weq

/3041908
671996
8131508
61919985
62611686
FH1Hsa8
Ti2441096
8/5/1696
Bi21H 986
100711086
11/8M1 686
46 Mean
27221997
3211007
A73H 897
4/26H 997
41201 887
5/21 907
676/ 897
6/9/1997
G6HOH 997
61271 097
G134 997
8181 297
8HaH 007
97 Mean
812198
/2471998
10/9H998
98 Mean

WC4

5/30/1998
671896
61211996
B/£8/1956
B/26/M006
THi1r1906
T12a01998
B/5/1998
B/21/1996
10/7H 098
11/8M1998
96 Mean
2224987
3/21/1997
AfZ31997
4i26/1997
4120/1997
Lr2Haa?
E/8H997
GR/1987
619/1987
5271997
araf1987
Brg9g7
BH3MA87
47 Mean
81211908
8/24/1968
10/9/1808
98 Mean

B
15450392

EXTNES

7.3389397
18
18
10
13276144

TS8
moA
HeE
200
a0
RRE)
35
k]
4.7
20
4.0
6a.0
1.0
74
181.8
47,0
4.5
10.0

B6.6
172.6
165
1145

19.6

40.0

42.0

3.0

2.7

2.0

3.0

28.0

45210648

Tatal P
g
0.07
0.01
001
0,64
0.0

0.0
001
0,02
0,0
0.01
0.014
04AH
0.094
0.067
0.033
0119
0,059
0418
0.083
o112
0.044
0,006
.07
0.007
0.0447374

0.029
0.0227496

6.90
820
BGD
884
8.9
8.1
.64
8,20
862
7.96

6.68
£.16141205

8,03
793
7.60
716
746
am

8.2

B3
718
857

[:X
800542123
22

786
96
854093975

TbS

mad
1770
1260
1850
2545
2694
2250

2180

187.0
2280
268
268
2135
384
210
248
223
233
284
160
170

220

100

182

214

2043

320

2t

2640
283,001381

NGgN
ma

040
0.27
028
0,10
0.28
028
018
[iX]:]
025
0.26
015
[Rexl ]
0,28
0122
0.241
0.4861
1.897
2483
1803
1.72

0.14
04432685
04

023

0.14
014763762

7.2535108

5.6

78

7.0358236
Conchuelivly

240
220
330
432
720
1200
750
350
820
7o
46890
4864
200

425
E10
400
12
az0
197
20
285
420
100
165
2724
230
pcid]
160
185, 74176

23

Discharge
s

2044
121
838

368

313

250

168

188

08l

222

51
3.318666

8.3
521
7.88

10.84
11
2167
26,89
32,67
10.27
10,03
651
14
2.84074

243
3.8
277482




Yeatly Water Chemlsiry Mears

Tamgp WC1 wez wes WC4  Moan ofthe Maans pH Wo1 Wwez2 wea WC4  Moan ofthe Meaas Total P wai wez WCS WC4  Mean ofths Means
Jan96 12.96475 16.23503 1420961 1545030 1511779 Jen-95 7.914907 B.439932 0.35368 161412 821548 Jan-98 00148 00046 00077 00108 00086
Jan-g¥ 15 42,)2309 B.083179 7.33094 1019481 Jan-87 76 6935827 7827556 D,005421 7607971 Jan-57 00232 00442 00447 00350
3, 094 _8.27392 Jar-B8 00100 00219 0.0227 00171
Yearly Means Yearly Means Yoarly Means
0.0600
0.0460
0.0400
0.0350 —
= 0.0300 wez
el £ 0.0280
o P—
— ez o 0.0200 was
— s 0.0180 ——wad
W 0.0100 e hnan of
N 0.0050 the Means
Means 0.0000 —
1996 1997 1968 1995 1987 1998 1996 lsg? 1988
Year Year Year
TSS WCH woz2 wc3 WG4 Mean of the Means TDS wei wcez wes WG4 iMean of the Means Dlscharge  WCH we2 wea WCd4  Mean of the Means
Jan-96 185 5.0 68 74 8080114 Jan-98 204 1179 1765 2135 1371367 Jan-95 078 0750873 275264 2310866 1644411
Jan-87 24.0 23.3 366 42.7 305E7EE Jan97 440 802 1394  204.0 99.89758 Jan-97 2,2 3716805 1041051 9.94074 5340505
Jan-98 47,1 8045502 2630088 4521082 4445233 6 0 2197 Jan-98 0666252 Q71368 2960875 277687 1402873
Yearly Means Yeoarly Means Yoarly Means
3000 10.00
7.50 —We1
200.0
W E) Y WGz
E CFS 500
—woz ] ]
E —WC3
- 1000 —wea
— et 2.50 —wo4
—we4
of ' "
lhe Mesns of Mean of
00 The Means 000 the Means
1995 - 1997 1998 1996 1997 1998
1998 1997 598 .
. Year Year
Yoor
po weot woz wes WC4™  Mean of thd Mears Condustivhy  WC1 woz Wwe3 WG4 Mean of the Means NOgN wet wecz wea WCA  Mean of the Mears
(Jan-06 7503869 741613 0130314 7935707 7.68{303 Jan-96 1878 . 1984 3747 4BGA 2653434 Jan-96 02368 03087 04847 02307 02363
Jan-97 7.6 766264 7.621177 7.263519 7607636 Jan-97 700 1318 2448 2720 157.3342 Jan-87 02770 08767 04433 04141
Jan-98 7436307 74 7263618 7.036604 7279686 - 118.3215.178.9177 1857418 13A4878 Jan-98 04000 01888 04477 04349
Yearly Means Yearly Means Yearly Means .
82 500.0 0.6000
0.5500
8 0.5000
375.0
0.4500
78
£ 0.4000
.% —WCH ﬁ
Dav.6 ——Wei 2500 0.3500
2 —e2 g
—Wez =) . 0,2000
7.4 Y —wes
. —wes 0.26500
1260 —W
—eA 0,2000
1.2 - [ —Hlaan of
~—Mean of lhe he Maans| 9.1600
Moares
7 0.0 0.1000 A
1996 1897 1998 1996 1997 1896 1957 1988
Year Yoar Year

1000.000

1996 Willow Creek

100000 -

10,000 -

—T0DS

—Total P

—NO3-N

— Total Taxa

WG1

Locatlon

W4
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BIOLOGICAL DATA ANALYSIS



Biological

Condition
Reference Score

« Biological




Site
AC
EF12896
EF13896
EF3896
GB
SF4896
WC(2)6896
WC(3)5896
WC(4)7896
WC1896
WF10896
WF2896
WF9896

Habitat Score Reference Score Percentage

100
186
156
84
79
141
96
95
121
121
g5
119
99

153
153
153
153
153
153
153
153
153
153
153
153
153

65%
122%
102%

55%

52%

92%

63%

62%

79%

79%

62%

78%

65%




Site Name DEQ Score Reference Score Percentage

AC
EF12896
EF13896
EF3896
GB
SF4896
WC(2)6896
WC(3)5896
WC(4)7896
WC1896
WF10896
WF2896

- WF9896

85.3
76.3
851

82
80.2
64.6

63
66.1
69.7
60.5
77.1
.7
778

771
771
77.1
77A
771
771
77.1
771
771
77.1
771
771
771

85%
99%
110%
106%
104%
84%
82%
86%
90%
78%
100%
93%
101%



Biological Condition (% of Reference)

100%

95%

90%

85%

80%

75%

70%

65%

60%

55%

50%

Willow Creek Data Analysis

1996 Willow Creek Bioassessment
% of Reference (west Fork Smiths Fork - King Methodology )

@EF12806 HEEF13896  MEF3896 B GC1196 ©5F4896 O WC(2)6896 X WC(3)5896

@WC(4)7896 &WC1896 EWF10896 #WF28%6 AWF9896 WAC1896

O

4 B 4

INon-Impaired Biology

o

0% 20% 40% 6C% 80% 100% 120%
Habitat Quality (% of Reference)
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Biological Condition (% of Reference)

Willow Creek Data Analysis

1996 Willow Creek Bioassessment
% of Reference (west Fork Smiths Fork - WDEQ Methodology )

WAC1898  @EF12895 MEF13806 MEF3896 @GC1196  ©SF4896  ©WG(2)6896
XWC(3)5806 @WC(4)7806 ©WC1896  EWF10896 MWF2896  AWF9896

110%
|
p\
Very Good Biolegical Condition @

90% - g

70% |

50%

0% b

10% b " = NL‘ i I ] T

0% 20% 40% 60% 80% 100% 120%

Habitat Quality (% of Reference)
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BIOLOGICAL DATA




Site
WCH1
WGC2
WC3
WC4
EF3
EF12
EF13
SF4
WF2
WFS
WF10
AC8
GC11

Lat

41-11-269
41-04-140
41-07-389
41-07-389
41-05-151
40-59-975
41-04-445
41-11-917
41-07-114
41-03-904
41-02-797
41-00-780
41-01-532

Long

110-25-919
110-30-659
110-28-643
110-27-573
110-24-803
110-23-105
110-24-468
110-25-025
110-26-533
110-27-995
110-29-776

110-28-214 Archie Creek
110-24-494 Gilbert Creek




ROCKIES 5th or 95th %ile ENTER

Scoring fermula (as per formula) METRICS| Score

75 100 metric / 95lh%ile 12 et ] 83.3

100*metric / 95th%ile 45 il 10000

100*(11 - meatric)/(11 - 5th%ile) 1 70,0

100*metric / $5th%ile . 69.8 49.6
 100%(0.75-arcsin(sqri(metric)))(D.75 - Sth%ile) 0 100.0

- 100*(100-metric)(100 - 5th%ile) 49.8 100.0

%100*{10—metric)i(10 - Stho%ile} 1.4 74.9

Phsornn - 100*metric / 95th%ile 56.1 21840 38.9

index score|  77.1

sample rating| good




Habitat Quality >10% Riffle/Run

Comparison Location {Control Location

WFSFa7

Parameter Habitat Score Score
Primary- Bottom Substrate 17
Primary- Embeddedness 2
Primary- Instream Cover 11
Primary- Velocity/Depth 8
Primary- Channel Fiow Status 14
Primary Parameter Sub-total 0 52
Secondary- Channel Shape 8
Secondary- Pocl/Riffle Sequence 8
Secondary- Channelization/Alteration 15
Secondary- Width to Depth 3
Secondary Parameter Sub-total 0 34

Tertiary- Bank Vegetation Protection Left 8
Tertiary- Bank Vegetation Protection Right 8
Tertiary- Bank Stability Left 7
Tertiary- Bank Stability Right 7
Tertiary- Disruptive Pressure Left 9
Tertiary- Disruptive Pressure Right 9

Tertiary- Riparian Zone Width Left 10
Tertiary- Riparian Zone Width Right 10
Tertiary Parameter Sub-total 0 68
Total 0 154

% of Control Habitat Quality

0 FALSE




Substrate-Embeddedness-velocity

Quad1 Quad2 Quad3 Quad4 Quadb Quadé Quad7 Quad8 Average

Cobble 50 90 100
Coarse 0 10 0
Fine 0 O 0
Sand 0 0 0
Silt 50 0 0
Clay 0 0 0
QOrganic 0 0 0
Other 0 0 0
Rooted 0 0 0
Filarmenfous 0 0 0
Sitt Cover
5 0 0 0
4 0 20 0
3 0 0 0
2 0 20 0
1 100 60 100
Velocity 0 0.68 0.51
Embeddedness
Rating Mean  Result
5 2 10
4 7 28
3 12 36
2 79 158
1 26.4 26.4

Weighted Value 51.68

80 100
1 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
30 0
30 0
40 100
1.03 0.32
" Discharge
Width
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
¢

75
20

o R an Bt e B e I e B 4)

oo

Depth

OO OO OO oo oOoo

96

OO OO O OoOm

oo

Area
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0
0
0
0
0

88

<

0

0
0

0
25
25
50

0

0.74

75
5.625
0.625

0
6.25
11
0
0

0
0

0
5.626
6.875

15
72.5

0.68125

Velocity Discharge

OO OO COC OO OO CO

Average

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
£.000
0.000
0.000
0.000
0.000
0.000

0.000




Water Chemistry

Location
Date 10/22/1997 Woest Fork
Value
Parameter-Field
“ Discharge
: Temperature F 3.5
; Conductivity 203
| Dissolved Oxygen 9.3
Turbidity 1.6
; pH 7.8
Parameter-Lab
Calcium
Magnesium
; Sodium
t Potassium
" TDS
TSS 8
pH 7.8
Conductivity 203
Turbidity 1.6
Carbonate
Bicarbonate
Flouride
Chiloride
Nitrate as N
Nitrite as N
Ortho Phosphate
Sulfate 5
Total Phosphate 0.05
Total Alkalinity 80
Hardness 9%

Total Coliform (EQT)
E. Coli (EQM)
Fecal Coliform (EMFC)




ROCKIES
Me’tric

5th or 95th %ile ENTER
Scoring formula (as per formula) METRICS| Score
100*metric / 95th%ile 12 T3 100.0
100*metric / 95th%ile 45 2387 84.4
100%(11 - metric)/(11 - 5th%ile) 1 90.0
 100*metric / $5th%ile 69.8 714
2 100%(0.75-arcsin{sqri(metric)))/(0.75 - Sth%ile) 0 100.0
74 100*(100-metric)/(100 - 5th%ils) 49.8 69.2
100*(10-metric)y/ (10 - 5th%ile) 14 100.0
% 100*metric / $5th%ile 56.1 B78F | 100.0
index score 89.4
sample rating |very good




Less than 6500" Metric Values, Relstive % Comparison, Bicasse

Metric Value
C ison Control

Relative % Comparison

C

risen Control

Bio Score

Comparison Control

Metric

EPT Taxa

0.00%

% Plecoptera

0.00%

% Chironomidae

0.00%

Predator Taxa

0.00%

% Scrapers

0.00%

Modified HB!

0.00%

Biotic Condition Index (a)

0.00%

Shannon H (Log base 2)

0.00%

% Ephemeroptera

0.00%

% Collectors/Filterers

0.00%

Comparison Location Biological Conditon Category

FALSE

Control Location Biological Conditon Category

Non-impaired. Comparable lo the best expected within this eco—regidn.

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

Total

FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

=Tt




lHabitat Quality >10% Riffle/Run

Comparison Location|Control Location

MRWS6

Parameter Habitat Score Score
Primary- Bottom Substrate 18
Primary- Embeddedness 20
Primary- Instream Cover 18
Primary- Velocity/Depth 19
Primary- Channel Flow Status 13
Primary Parameter Sub-total 0 : 88
Secondary- Channel Shape 12
Secendary- Pool/Riffle Sequence 14
Secondary- Channelization/Alteration 15
Secondary- Width to Depth 13
Secondary Parameater Sub-total 0 54
Tertiary- Bank Vegetation Protection Left g
Tertiary- Bank Vegetation Protection Right 9
Tertiary- Bank Stability Left 8
Tertiary- Bank Stability Right 8
Tertiary- Disruptive Pressure Left 10
Tertiary- Disruptive Pressure Right 10
Tertiary- Riparian Zone Width Left 9
Tertiary- Riparian Zone Width Right 8
Tertiary Parameter Sub-total 0 72

Total 0 214

% of Control Habitat Quality
0 FALSE
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20

50
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100

80

12
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26.4

1.24

0.68

0.51

1.03

0.32

0.52

1.85

0.74




Metric scoring spreadsheet
In 4 bioregions of Wyoming March, 2000

Instructions:

Go to the sheet for the bioregion of your sample.

Delete any metric vaiues under "ENTER METRICS" {gray cells), do not clear scores or per
Enter all metric values for your sample.

Metric scores, index score, and rating will be calculated.

BN -




+6500' Bioassessment Score W(C1896

Metric Value Relative % Comparison Bio Score

Control Comparison Control Comparison Control

Metric

EPT Taxa 53.85% 100%
% Plecoptera b 7.93% 100%
% Chironomidae D 174.85% 100%
Predator Taxa | 50.00% 100%
% Scrapers 83.70"/2 100°/:
Modified HBI | 129.49% 100%

| 122.50% 100%
80.82% 100%
159.22% 100%
67.05% 100%
Total

Biotic Condition Index (a)
Shannon H (Log base 2)
% Multivoltine

% Univoltine

LW OTW O W - W
N iwoam; g o wo

Comparison Location _Biological Conditon Category
Stightly impaired, Community structure and compaosition less than expected.

Control Locaiion Biological Conditon Category
Non-impaired. Comparable fo the best expected within this eco-region.




Habitat Quality >10% Riffle/Run

Comparison Location |Control Location

Parameter Habitat
Primary- Bottom Substrate
Primary- Embeddedness
Primary- Enstream Cover
Primary- Velocity/Depth
Primary- Channel Flow Status
Primary Parameter Sub-total

Secondary- Channel Shape
Secondary- Pool/Riffle Sequence
Secondary- Channelization/Alteration
Secondary- Width to Depth
Secondary Parameter Sub-total

Tertiary- Bank Vegetation Protection Left

Tertiary- Bank Vegetation Protection Right

Tertiary- Bank Stability Left

Tertiary- Bank Stability Right

Tertiary- Disruptive Fressure Left

Tertiary- Disruptive Pressure Right

Tertiary- Riparian Zone Width Left

Tertiary- Riparian Zone Width Right
Tertiary Parameter Sub-total

Total

% aof Control Habhitat Quality
79.0849673 Supporting

WC1896 [MRWS6

Score Score
15 11
10 8
10 2
8 14

8
43 43
8 8
8 15
8 3
§] 8
30 34
8 7
8 7
8 9
8 9
4 10
4 10
4 12
4 12
48 76
121

153



Substrate-Embeddedness-Velocity

wc1
Quad1 Quad2 Quad3 Quad4 Quad5 Quad6 Quad7 Quad8 Quad9
Stream Width 40 60 68 48 120 65 24 68 15
Boulder 10 16 36 34 76 27 22 46 0
Cobble 18 20 20 10 36 29 2 0 10
Coarse 3 18 12 4 8 5 0 9 0
Fine 0 B 0 0 0 0 0 0 0
Sand 4 0 0 0 2 6 0 2 2
Sitft 3 0 0 0 0 0 0 0 2
Clay 2 0 0 0 0 0 0 1 1
Rooted 0 0 0 0 0 0 0 0 0
Filamentous 0 0 0 0 0 0 0 0 0
Sift Cover ]
5 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 0 0
Velocity 0 0 0 0 0 0 0 0 0
Embeddedness Discharge
Rating Mean  Result Width  Depth  Area Velocity Discharge -

5 0 0 0 0 0.00 0 0.000

4 0 ¢ 0 0 0.00 0 0.000

3 0 0 0 0 0.00 0 0.000

2 0 C 0 0 0.00 0 0.000

1 0 0 0 0 0.00 0 0.000

Weighted Value 0 0 0 000 -0 0.000

0 0 0.00 0 0.000

0 0 0.00 0 0.000

0 0 0.00 0 0.000

0 0 0.00 0 0.000

0 0 0.00 0 0.000

0 0 0.00 0 0.000

0 0 0.00 0 0.000

0 0 0.00 0 0.000

0 0 0.00 0 0.000

0 0 0.00 0 0.000

0 0 0.00 0 0.000

— - Average 0.000




i
§

Quad 10 Average
J

70
40
12
11

o O O MNMNW

OO OoOC

]

57.8
30.7
15.7
7
0.9
1.8
0.7
0.4

o

oo Qo OO

Substrate-Embeddedness-Velocity



5th or 95th %ile

ENTER

ROCKIES

Metric Scoring formula (as per formula) METRICS| Score
s 4 100*metric / 95th%ile 12 Loi1eid ] 100.0
00*metric / 95th%ile 45 3G 86.7

:1007(11 - metric)/(11 - Sth%ile) 1 80.0

5100 mstric / 95th%ile 69.8 34
00*(0.75-arcsin{sqri(metric)))(0.75 - Sth%ila) 0 o 100.0

- 100*(100-metric)/(100 - 5th%ile) 49.8 6.46° 66.8

00*(10-metric)/(10 - Sth%lle) 1.4 473 61.3

__________ {100 metric / 95th%ile 56.1 L 1.3.25: 58
index score] 63.0

sample rating fair




Greater than 6500' Metric Values, Reletive % Comparison, Bioa

Location
Metric
EPT Taxa
% Plecoptera
% Chironomidae
Predator Taxa
% Scrapers
Modified HBI
Biotic Condition Index (a)
Shannon H (Log base 2)
% Multivoitine
% Univoltine

Comparison Location _Biological Conditon Category

Metric Value
Comparison Control

Relative % Comparison

Comparison Control

Bio Score

Comparison Contral

Stightty impaired. Community structure and composition lass than expected.

Control Location _Biological Conditon Category
Non-impaired. Comparable to the best expected within this eco-region.

61.54%
26.20%
243.95%
75.00%
14.88%
132.87%
117.09%
78.02%
164.11%
88.53%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
Total

IO WwwWwew —=~O0m

W w o




Habitat Quality >10% Riffle/Run

Comparison LocationControl Location
WC2896 |MRWS56

Parameter Habitat
Primary- Bottom Substrate
Primary- Embeddedness
Primary- Instream Cover
Primary- Velocity/Depth
Primary- Channel Flow Status
Primary Parameter Sub-total

Secondary- Channel Shape
Secondary- Pool/Riffle Sequence
Secondary- Channelization/Alteration
Secondary- Width to Depth
Secondary Parameter Sub-total

Tertiary- Bank Vegetation Protection Left
Tertiary- Bank Vegetation Protection Right
Teriiary- Bank Stability Left
Tertiary- Bank Stability Right
Tertiary- Disruptive Pressure Left
Tertiary- Disruptive Pressure Right
Tertiary- Riparian Zone Width Left
Tertiary- Riparian Zone Width Right
Tertiary Parameter Sub-total

Total

% of Control Habitat Quality
62.745098 Partially Supporting

Score

18
18
8
6

)]
]

N i —
oMo @o

TN RN

©
[85]

Score
11
8
2
14
8
43

153




Substrate-Embeddedness-Velocity

Quadz Quad3 Quad4 Quads Quad6 Quad7 Quads8

wc1
Quad 1
Stream Width 48 54 46 150
‘ Boulder 0 0 25 50
Cobble 0 3 15 35
Coarse 0 0 5 156
Fine 0 0 1 5
Sand 40 45 0 30
Sift 8 6 0 15
Clay 0 0 0 0
Roofed 0 0 0 0
Filamentous 0 0 0 0
Silt Cover
5 0 0 0 0
4 0 0 0 0
3 0 0 0 0
2 0 0 0 0
1 0 0 0] 0
Velocity 0 0 0 0
Embeddedness ‘
Rating Mean  Result

5 0 0

4 0 0

3 0 0

2 0 0

1 0 0

Weighted Value 0

40
20
17
4

0
0
0
0

[we]

OO0 O oo

0

Discharge
Width

OO0 O OO0 O0OOO0C OO0 0O0 oo

65
10

50
5

0
0
0
0

o

o I e T e I a B @

Depth

OO OO OO0 OO OO0 OO OO0

44
10

20
7

0
5
2
0

jon BE o B an B} an B e o

]

Area

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

28
10
16

OO N OO

OO0 OO0

Quad 9
109
20
75

8

0
0
6
0

o

oOC O oo

Velocity Discharge

OO OO0 00O OO C O OO0 OO0

Average

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
¢.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000



Quad 10 Average

77 66.1
32 17.7
40 27.1
0 4.4
0 0.6
0 12.2
5 4.2
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

Substrate-Embeddedness-Velocity




ROCKIES 5th or 95th %ile ENTER

Metric Scoring formula (as per formula) METRICS] Score
SEreante 100" metric / 95th%ile 12 ceoq@e 10040

100*metric / 95th%ile 45 82.2

100%(11 - metric)/(11 - 5th%ile) 1 40.0

100*metric / 95th%:ite 69.8 8.3
£100%(0. 75-arcsin(sqrt(metric))¥(0.75 - 5th%ile) 0 100.0

: 100*(100-metric)/(100 - 5th%ils) 49.8 82.4

- 100*(10-metric)/ (10 - 5th%ile) 1.4 1250 98.7

: 100*metric / 95th%ile 56.1 3341 59.8

index score 66.1

sample rating fair




Greater than 6500' Metric Values, Reletive % Comparison, Bioa

Location
Metric
EPT Taxa
% Plecoptera
% Chironomidae
Predator Taxa
% Scrapers
Modified HB!
Biotic Condition Index (a)
Shannon H (Log base 2)
% Multivoltine
% Univoltine

Comparisen Location _Biological Conditon Category

Metric Value
Comparison Control

Relative % Comparison
Comparison Control

Bio Score

Comparison Control

Slightly Impaired. Communily structure and compaositioh less than expected.

Control Location _Biclogical Canditon Category

61.54%
577%
86.73%
33.33%
152.98%
143.82%
120.93%
87.93%
88.76%
103.43%

Non-impaired. Comparable to the best expected wilhin this eco-region,

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
Total

L= WL,

oo




Habitat Quality >10% Riffle/Run

Comparison Location|Control Location

Parameter Habitat
Primary- Bottom Substrate
Primary- Embeddedness
Primary- instream Cover
Primary- Velocity/Depth
Primary- Channel Flow Status
Primary Parameter Sub-total

Secondary- Channel Shape
Secondary- Pool/Riffle Sequence
Secondary- Channelization/Alteration
Secondary- Width to Depth
Secondary Parameter Sub-total

Tertiary- Bank Vegetation Protection Left
Tertiary- Bank Vegetation Protection Right
Tertiary- Bank Stabitity Left
Tertiary- Bank Stability Right
Tertiary- Disruptive Pressure Left
Tertiary- Disruptive Pressure Right
Tertiary- Riparian Zone Width Left
Tertiary- Riparian Zone Width Right
Tertiary Parameter Sub-total

Total

% of Control Habitat Quality
62.0915033 Partially Supporting

WC3808 [MRW56

Score Score
12 11
18 8
2 2
10 14

8
42 43
10 8
12 15
12 3
3 8
37 34
2 7
2 7
2 9
2 0
2 10
2 10
2 12
2 12
16 76
85 153



Substrate-Embeddedness-Velocity

Quadi1 Quad?2 Quad3d3 Quad4 Quadbd Quad6 Quad7 Quad8 Quad?

Stream Width 67 110 nodata nodata nodata nodata nodata nodata nodata
Boulder 47 0 58 10 40 128 70 60 40
Cobble 0 24 30 46 120 25 40 35 89
Coarse 0 60 70 14 10 0 0 0 17
Fine 0 10 24 0 0 0 0 0 10
Sand 16 8 10 20 0 0 0 10 0
Sift 0 0 0 24 0 0 10 0 6
Clay 4 8 0 0 0 0 0 2 6
Rooted 0 0 0 0 0 0 0 0 0
Fitamentous 0 0 0 0 0 0 0 0 0
Sift Cover
5 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 0 0
Velocity 0 0 0 0 0 0 0 0 0
Embeddedness Discharge

Rating Mean  Result Width  Depth  Area Velocity Discharge

5 0 0 0 0 0.00 0 0.000

4 0 0 0 0 0.00 0 0.000

3 0 0 0 0 0.00 0 0.000

2 0 0 0 0 0.00 0 0.000

1 0 0 0 0 0.00 0 0.000

Weighted Value 0 0 0 0.00 0 0.000

0 0 0.00 0 0.000

0 0 0.00 0 0.000

0 0 0.00 0 0.000

0 0 0.00 0 0.000

0 0 0.00 0 0.000

0 0 0.00 0 0.000

0 0 0.00 0 0.000

0 0 0.00 0 0.000

0 0 0.00 0 0.000

0 0 0.00 0 0.000

0 0 0.00 0 0.000

Average 0.000



Quad 10 Average

, no data
30
30
0
0
6
44
0

o

e R ets I i B e T e

17.7
48.3
43.9
17.1
4.4
7
8.4
2

o

OO C o

Substrate-Embeddedness-Velocity



ROCKIES 5th or 95th %ile ENTER
Scoring fermula {as per formula) METRICS Score
- 100*metric / 95th%ile 12 LB 10000
- 100" metric / 95th%ile 45 39| 88T
- 1007(11 - metricY/(11 - 5th%ile) 1 : 90.0
- 100*metric / 95th%ile 69.8 17.5
7 100*(0.75-arcsin(sqri(metric)}){(0.75 - 5th%ile) 0 100.0
2 100%(100-metricy/(100 - 5th%ils) 498 94.8
- 100*(10-metric)(10 - Sth%ile) 1.4 63.3
 100*metric / §5th%ile 56.1 - 16 5.5
index score| 69.7
sample rating fair




Greater than 8500' Metric Values, Relative % Comparison, Bioa

Metric Value

Com

parison Control

Relative % Comparison

Comparisen Control

Bio Score

Comparison Control

Location |

Metric

EPT Taxa

% Plecoptera

% Chironomidae

Predator Taxa

% Scrapers

Modified HBI

Biotic Condition Index ()

Shannon H (Log base 2)

% Multivoltine

% Univoltine

Comparison Location _Biological Conditon Category
Slightly impafred, Community sfructure and compositicn less than expected.

Control Location Biological Conditon Categary

57.69%
105.05%
207.14%
133.33%

14.01%
128.08%
108.31%

93.75%
159.29%

82.18%

Nan-impaired. Comparable fo the bast expected within this eco-region.

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
Total

GOt O W WO LWwan

oL g n




Habitat Quality >10% Riffle/Run

Comparison Location |Control Location
WC4896 [MRWS6

Parameter Habitat Score Score
Primary- Bottom Substrate 18 11
Primary- Embeddedness 18 8
Primary- tnstream Cover 6 2
Primary- Velocity/Depth 6 14
Primary- Channel Flow Status 8

Primary Parameter Sub-total 48 43

Secondary- Channel Shape 10 8

Secondary- Pool/Riffle Sequence 10 15

Secondary- Channelization/Alteration b 3

Secondary- Width to Depth - 6 8

Secondary Parameter Sub-total 31 34
Tertiary- Bank Vegetation Protection Left 3 7
Tertiary- Bank Vegetation Protection Right 3 7
Tertiary- Bank Stability Left 4 9
Tertiary- Bank Stability Right 4 9
Tertiary- Disruptive Pressure Left 4 10
Tertiary- Disruptive Pressure Right 4 10
Tertiary- Riparian Zone Width Leit 10 12
Terttary- Riparian Zone Width Right 10 12
Tertiary Parameter Sub-total 42 76
Total 121 153
% of Control Habitat Quality

79.0849673 Supporting



Quad 1
stream Width 119
' Boulder 0
Cobble 0
Coarse 0
Fine 0
Sand 0
Sit - 119
Clay 0
Rooted 0
Filamentous 0
Sift Cover
8 0
4 0
3 0
2 0
1 0
Velocity 0
Embeddedness
Rating
5
4
3
2

1

Weighted Value

Quad?2 Quad3 Quad4d Quad5 Quadeé

68
0
60

[os}

0
0
0
0

CcCOoOC oo

Mean

0
0
0
0
0

Substrate-Embeddedness-Velocity

210
30
145
9
20
0
8
6

o

OO0 OO

Result

0

0
0
0
0
0

360
0
0
0
0

120

240
0

o

OO0

R eoNolololalololeReleReleReReRele

78
0
72

[s0] oSO OOoOMm

o

OO O oo

0

Discharge
Width

65
10
54

o o OO OO =

DCoCOoOOo

o

Depth

QO CC OO OO0 O0OCOO0O

Quad 7
180
0
22
18
0
15
125
0

Do OO0

Area

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Quad 8
82
10
42
10
12

8
0
0

S oo o o O

o

Quad 9
112
0
14
6
6
26
60
0

[ew]

fow I i e B e T o

Velocity Discharge

COC OO0 COO0DCOCO0O

Average

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000



Quad 10 Average

188 146.2
40 9
8 41.7
12 7
12 5
8 17.7
108 66
0 0.6
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

Substrate-Embeddedness-Velocity



ROCKIES 5th or 95th %ile ENTER

Metric Scoring formula (as per formuia) METRICS| Score
=2 PR 00 metric £ 95th%ile 12 LooAg 100.0
100*metric / 95th%ile 45 34 75.6

2 100*%(11 - metric)(11 - 5th%ils) 1 T2 90.0

. 100*metric / 85th%ile 69.8 39.14 56.1
100*(0.75-arcsin(sqri{metric)}){0.75 - Sth%ile) 0 0 100.0

100*(100-metric)/{(100 - Sth%ile) 49.8 0.18 79.3

100*(19-metric)(10 - 5th%ile) 1.4 82.6

100*metric / 95th%ile 56.1 72.2

ind 82.0

sample rating] good




Greater than 6500' Metric Values, Reletive % Comparison, Bica

Metric Value Relative % Comparison Bio Score
Comparison Control Comparison Control Comparison Control

Locatio

Metric

EPT Taxa 73.08% 100%
% Plecoptera 10.58% 100%
% Chirgnomidae 24.98% 100%
Predator Taxa S 50, 00% 100%
% Scrapers 1 18535%  100%
Modified HBI 81.46% 100%

94.25% 100%
84.05% 100%
36.32% 100%
138.83% 100%
Total

Biotic Condition Index (a)
Shannon H (Log base 2)
% Multivoltine.

% Univoltine

oMot = O,
GO wo oW

Comparison Location Biclogical Conditon Category
Non-impaired. Comparable fo the best expected within this eco-region.

Control Location _Biological Conditon Category _
Non-impaired. Comparable to the best expscted within this eco-region.




Habitat Quality »10% Riffle/Run

Comparison Lacation | Control Location
EF3896 MRW56

Parameter Habitat
Primary- Bottom Substrate
Primary- Embeddedness
Primary- Instream Cover
Primary- Velocity/Depth
Primary- Channel Flow Status
Primary Parameter Sub-total

Secondary- Channel Shape
Secondary- Pool/Riffle Sequence
Secondary- Channelization/Alteration
Secondary- Width to Depth
Secondary Parameter Sub-total

Tertiary- Bank Vegetation Protection Left
Tertiary- Bank Vegetation Protection Right
Terfiary- Bank Stability Left
Tertiary- Bank Stabhility Right
Tertiary- Disruptive Pressure Left
Tertiary- Disruptive Pressure Right
Tertiary- Riparian Zone Width Left
Tertiary- Riparian Zone Width Right
Tertiary Parameter Sub-total

Total

% of Control Habitat Quality
54.9019608 Not Supporting

Score Score
12 11
12 8
6 2
2 14
8
32 43
8 8
4 15
4 3
4 8
20 34
4 7
4 7
8 g
8 9
2 10
2 10
2 12
2 12
32 76
84 153



Quad 1

Stream Width 205
Boulder 200

Cobble 0

Coarse 0

Fine 0

Sand 5

Sitt 0

Clay 0

Rooted 0

Filarmentous 0
Siit Cover

=N W@ O
OC OO0

Velocity 0

Embeddedness
Rating

5
4
3
2
1

Weighted Value

Substrate-Embeddedness-Velocity

Quad2 Quad3 Quad4 Quads Quad6 Quad7 Quads

268
150
64
54
0

0
0
0

j

oo oo

Mean

0
0
0
0
0

280
140
130
10
0

0
0
0

e B an B o B w B o

Result

0

0
0
O
0
0

324

180
80
64
0

0
0
0

CcC OO0 oo

292
170
84
38
0

0
0
0

OO O T o

0

Discharge

Width

jev i e s N o [ o I o B oo B oo B oo Y i I o B e B o B o B o B o Rl

256
130
102
24

0

0
0
0

OO0 O

Depth

OO COoOCOoOCOOCOO OO0

508
210
150
48
60
40
0
0

OO0 CoO oo

o

Area
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

391
170
164
27
20
10
0
0

o o

SO oOoO O

o

Quad 9
602
80
262
210

50

o

OO oo

Velocity Discharge

oo popeleleleRoNololalNoBoNeNoNolo)

Average

0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000 .

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000




Quad 10 Average

340 346.6
140 168
142 117.8
34 50.9
16 9.6
8 11.3
0 0
0 0
0 0
0 0

0 0

0 0

0 0

0 0

0 0

0 0

Substrate-Embeddedness-Velocity




ROCKIES

5th or 95th %ile ENTER
Metric Scoring formula {as per formula) METRIC Score
= Gl 100" mstric / 96th%ile 12 L4 100.0
100*metric / 95th%ile 45 68.9
: é‘lﬂ{}*(‘i‘i - metricY(11 - 5th%ile) 1 100.0
£ 100*metric / 95th%ile £69.8 63.2
% 100*(0.75-arcsin(sqri{metric)))/(0.75 - 5th%ile)} 0 100.0
$00*(100-metric){100 - 5th%ile) 49.8 63.3
100*(10-mefric)/(10 - 5th%ite) 1.4 75.1
%% 100*metric / 95th%ile 56.1 <2 40.0
index score| 76.3
sample rating| good




Greater than 6500" Metric Values, Reletive % Comparison, Bioa

Metric Value

Location

C

Relatwe % Comparison

trol

BIO Score

C

trol

Metric

EPT Taxa
% Plecoptera

RIS
;éﬁ;f *’fy%_@ﬁ%} 39.90%

% Chironomidae h 66.10%
Predator Taxa # 58,33%
% Scrapers %ﬁﬁ"‘% 102.79%
Modified HBI 99.44%

Biotic Condition index (a)
Shannon H (Log base 2)
% Multivoltine

% Univoltine

| 115.21%
80.82%
77.88%
’5’% aE 117.46%

Comparison Location _Biological Conditon Category
Non-impaired. Comparable to the best expected within this eco-region.

Control Location Biological Conditon Category

Non-impaired, Comparable to the best expected within this sco-region.

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

Total

GO oo - W

i M




Habitat Quality >10% Riffle/Run

Comparison Location|Control Location

Parameter Habitat
Primary- Bottom Substrate
Primary- Embeddedness
Primary- Instream Cover
Primary- Velocity/Depth
Primary- Channe! Flow Status
Primary Parameter Sub-total

Secondary- Channel Shape
Secondary- Pool/Riffle Sequence
Secondary- Channelization/Alteration
Secondary- Width to Depth
Secondary Parameter Sub-total

Tertiary- Bank Vegetation Protection Left
Terfiary- Bank Vegetation Protection Right
Tertiary- Bank Stability Left
Tertiary- Bank Stability Right
Tertiary- Disruptive Pressure Left
Tertiary- Disruptive Pressure Right
Tertiary- Riparian Zone Width Left
Tertiary- Riparian Zone Width Right
Tertiary Parameter Sub-total

Total

% of Control Habitat Quality
121.568627 Comparable

EF12896  MRW56

Score Score
20 11
20 8
12 2
18 14

8
70 43
10 8
12 15
12 3
10 8
44 34
10 7
10 7
53 9
8 9
8 10
8 10
10 12
10 12
72 76
186 153



Quad 1

Stream Width 315

’ Boulder 60

Cobble 255

Coarse 0

Fine 0

Sand 0

Sift 0

Clay 0

Rooted 0

Filamentous 0

Silt Cover

5 0

4 0

3 0

2 0

1 0

Velocity 0
Embeddedness
Rating .

5

4

3

2

1

Weighted Value

Substrate-Embeddedness-Velocity

Quad2 Quad3 Quad4 Quadb Quad6 Quad7 Quads8

372
a0
136
5
24
6
0
0

o

o C o oQO

Mean

0
0
0
0
0

334
70
238
26
0

0
0
0

CcCOoOOo OO

Result

0

0
0
0
0
0

212
100
82
22

s} SN O

o OO C o

o

185
190
60
35
0

0
0
0

< o

e B o wie T v I ]

0

Discharge
Width

OO O OO OO C OO OO O0O0

256
204
52
0

0
0
0
0

s o I e 2O e I i

Depth

OO O C OO0 00O OO OCo

176
170
4

2
0
0
0
0

C OO oo OO

(=]

Area

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

190
144
46
30
0

0
0
0

< O

OC O oo

o

Quad 9
310
108
67
20
10
15
0
0

[ew R B o B s R e

Velocity Discharge

COCOOC o000 COoO0

Average

0.000
£.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000



Quad 10 Average
. 280 263
- 170 139.6
45 98.5
50 19
0 3.4
15 3.8
0 0.6
0 0

[en o}
oo

OO O C
QO OO0

Substrate-Embeddednass-Velocity



ROCKIES

5th or 95th %ile ENTER
Metric Scoring formula {as per formula) METRICS| Score
: # 100*matric / §5th%ile 12 : 25 g 100.0
00*metric / 95th%ile 45 44 97.8
00*{11 - metric)Y/(11 - 5th%ite) 1 90.0
£ 100*metric / 95th%ile 69.8 61.1
- 100*(0.75-arcsin(sqri(metric)))/(0.75 - Sth¥ile) 8] 100.0
2 100*(100-metric)/(100 - 5th%ile) 49.8 92.1
00*(10-metric) (10 - 5th%le) 14 92.0
: 100" metric / 95th%ile 56.1 47.8
i 85.1
sample rating| good




Greater than 8500' Metric Values, Reletive % Comparison, Bioa

Metric Value Relative % Comparison Bio Score

Comparison Control

Comparison Control

Location:

Comparison Control

Meiric

EPT Taxa

100.00%

% Plecoptera

41.11%

% Chironomidag

42.78%

Predator Taxa

83.33%

% Scrapers

Madified HB}

164 | 122.66%

58.71%

Biotic Condition Index (a)

97.20%

Shannon H {Log base 2)

93.32%

% Multivoltine

51.48%

% Univoltine

" 126.93%

Comparison Location Biological Canditon Category

Non-impaired. Comparable {o the best expected within this eco-reglon.

Control Location Biologlcal Conditon Category

Non-impaired. Comparable fo the best expected within this eco-region,

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

Total

T WOt o~

o w oo w3




Habitat Quality >10% Riffle/Run

Comparison Location |Control Location
EF 13896 |MRWb56

Parameter Habitat Score Score
Primary- Bottom Substrate 18 11
Primary- Embeddedness 18 8
Primary- Instream Cover 10 2
Primary- Velocity/Depth 10 14
Primary- Channel Flow Status 8

Primary Parameter Sub-total 56 43

Secondary- Channel Shape 8 8

Secondary- Pool/Riffle Sequence 6 15

Secondary- Channelizatiornv/Alteration 15 3

Secondary- Width to Depth 3 8

Secondary Parameter Sub-total 32 34
Tertiary- Bank Vegetation Protection Left 10 7
Tertiary- Bank Vegetation Protection Right 10 7
Tertiary- Bank Stability Left 6 a
Tertiary- Bank Stability Right B 9
Tertiary- Disruptive Pressure Left 6 10
Tertiary- Disruptive Pressure Right 6 10
Tertiary- Riparian Zone Width Left 12 12
Tertiary- Riparian Zone Width Right 12 12
Tertiary Parameter Sub-total 68 76
Total 156 153
% of Control Habitat Quality

101.960784 Comparable




Substrate-Embeddedpess-Velocity

Quad1 Quad2 Quad3 Quad4 Quads Quadé Quad7 Quadas

Stream Width 230 320
Boulger 100 190
Cobble 102 108
Coarse 22 22
Fine 6 0
Sand 0 0
Sitt 0 0
Clay 0 0
Rooted 0 0
Filamentous 0 0
Silt Cover
5 0 0
4 0 0
3 0 0
2 0 0
1 0 0
Velocity 0 0
Embeddedness
Rating  Mean
5 0
4 0
3 0
2 0
1 0

Weighted Value

372
200
100
30
14
20
4
2

o

OO oo

Result

0

0
0
0
0
0

365
170
85
77
23

0
0
0

C OO O

410
170
95
60
45
26
14

0

<O O

[wo B v B B v B ww

0

Discharge
Width

0

O OO0 O COOoOOCOOOoOCoOOoo

350
270

70
10

OO oo

oo OO0

Depth

OO OO OO O OO OO0

oOC O oo

240
150

70
20

(w2 e B w28 e

Area

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

282

132

130
16
0

4
0
0

e I s I e R e I e

Quad 9
286
180
60

8
18
20

0

0

]

OO oo 0O

Velocity Discharge

(el oo B en B eo B oo B oo B o i o B o Bl e Y e Y e DO 0 S oo Y v O e B0

Average

.0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000




Quad 10 Average

287
190
87
20
0

o o oo

jav il oo B oo B an B an

314.2
175.2
91.7
28.5
10.6
7
1.8
0.2

oo

Substrate-Embeddedness-Velocity




ROCKIES 5th or 85th %ile ENTER

Metric Scaring formula (as per formula) METRICS| Score
i FARA T 100" metiic / 95th%ile 12 2000 100.0

100*metric / 95th%ile 45 4 91.1

100%(11 - metric)i(11 - Sth%ile) 1 50.0

7 100*metric / 95th%ile 69.8 13.6
% 100*(0.75-arcsin(sqri{metric)})/(0.75 - Sth%ile) 0 100.0

100*{100-metric)/(100 - 5th%ile) 49.8 67.1

100*(10-metric)/(10 - 5th%ile) 1.4 , 66.4

100*metric / 95th%ile 56.1 821 28.9

index score 64.6

sample rating fair




Greater than 6500' Metric Values, Reletive % Comparison, Bioa

Metric Value Relative % Comparison Bio Score

Control Cc i Control

oh

Metric

EPT Taxa 76.92% 100%
% Plecoptera | 56.256% 100%
% Chironomidae 1 131.38% 100%
Predator Taxa 58.33% 100%
% Scrapers 74.22"/2 100°/:
Modified HBI 120.51% 100%

114.96% 100%

| B84.70% 100%

1 110.49% 100%

90.84% 100%
Total

Biotic Conditicn Index (a)
Shannon H (Log base 2)
% Multivoltine

% Univolting

G LG wo,

g ot h =

Comparison Location _Biclogical Conditon Category
Non-impaired, Comparable to the best expected within this eco-region.

Conftrof Location Biological Conditon Category
Non-impaired. Comparable to the bast expacted within this eco-ragion.




Habitat Quality >10% Riffle/Run

Comparisan Location |Control Location
SF4896 [MRW56

Parameter Habhitat
Primary- Bottom Substrate
Primary- Embeddedness
Primary- Instream Cover
Primary- Velocity/Depth
Primary- Channel Flow Status
Primary Parameter Sub-total

Secondary- Channel Shape
Secondary- Pool/Riffle Sequence
Secondary- Channelization/Alteration
Secondary- Width to Depth
Secondary Paramster Sub-total

Tertiary- Bank Vegetation Protection Left
Tertiary- Bank Vegetation Protection Right
Tertiary- Bank Stabifity Left
Tertiary- Bank Stability Right
Tertiary- Disruptive Pressure Left
Tertiary- Disruptive Fressure Right
Tertiary- Riparian Zone Width Left
Tertiary- Riparian Zone Width Right
Tertiary Parameter Sub-total

Total

% of Control Habitat Quality
92.1568627 Comparable

Score Score
20 11
10 8
18 2
8 14

8
56 43
14 8
3 15
2 3
2 8
21 34
8 7
8 7
10 9
10 9
10 10
10 10
4 12
4 12
64 76
141 153



Substrate-Embeddedness-Velocity

Quad? Quad?2 Quad3 Quad4 Quadb Quad6 Quad7 Quads8 Quad9
Strearn Width 474 369 156 264 216 360 504 510 572
Boulder 252 210 62 90 91 102 240 315 350
Cobble 55 95 14 42 79 156 174 105 150
Coarse 67 10 46 60 30 94 21 60 40
Fine 0 0 29 30 0 0 19 30 20
Sand 35 15 5 6 14 9 39 5 12
Sift 65 30 0 36 B 0 11 0 0
Clay 0 0 0 0 0 0 0 0 0
Rooted 0 0 0 0 0 0 0 0 0
Filamentous 0 0 0 0 0 0 0 0 0
Sift Cover
5 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 0 0
Velocity 0 0 0 0 0 0 0 0 0
I Embeddedness Discharge
Rating Mean  Result Width  Depth  Area Velocity Discharge
5 0 0 0 0 0.00 0 0.000
4 0 0 0 0 0.00 0 0.000
3 0 0 0 0 0.00 0 0.000
2 0 0 0 0 0.00 0 0.000
1 0 0 0 0 0.00 0 0.000
Weighted Value 0 0 0 0.00 0 0.000
0 0 0.00 0 0.000
0 0 0.00 0 0.000
0 0 0.00 0 0.000
0 0 0.00 0 0.000
0 0 0.00 0 0.000
0 0 0.00 0 0.000
0 0 0.00 0 0.000
0 0 0.00 0 0.000
0 0 0.00 0 0.000
0 0 0.00 0 0.000
0 0 0.00 0 0.000
B Average 0.000




Quad 10 Average
., 608 403.3
512 222.4
88 95.8
43.6
12.8
14
14.8
0

OO o O
o

OO O oo
oo OO

]
<

Substrate-Embeddedness-Velocity




ROCKIES 5th or 95th %ile ENTER

Metric Scoring formuia (as per formula) METRICS| Score
éﬂ)D*metﬂc 1 95th%ile 12 e 100.0

ETDD”metfic / 85th%ile 45 73.3

~ 100*(11 - metric)/(11 - 5th%lle) 1 100.0

5 100*metric / 95th%ile 69.8 24.5

1 100%(0.75-arcsin(sart{metric))}(0.75 - 5th%ile) 0 100.0

- 1007(100-metric)/{100 - Sth%ile) 49.8 56.7

~ 100*(10-metric)/(10 - 5th%ile) 1.4 91.3

3;'?2:100*metric / 95th%ile 56.1 L=r. Y 27.8

index score 71.7

sample rating| good




Greater than 6500' Metric Values, Reletive % Comparison, Bioa

Metric Value Relative % Comparison Bio Score
Comparison Control Comparison Control Comparison Control

Location

Metric

EPT Taxa 73.08% 100%
% Plecoptera 28.13% 100%
% Chironomidae 27.55% 100%
Predator Taxa 58.33% 100%
% Scrapers 70.83“/: 100"2
Modified HBI 60.39% 100%

101.24% 100%
69.18% 100%
44 .24%, 100%
42.75% 100%

Total

Biotic Condition Index (a)
Shannon H (Log base 2)
% Multivoliine

% Univoltine

WMWWwoonog Or = O1
G w1 gyw i

Comparison Location _Biclogical Conditon Category
Slightly impaired. Community structure and composition less than expected.

Controf Location _Biological Conditon Category
Non-impaired. Comparable fo the best expecied within this eco-region.




- Habitat Quality >10% Riffie/Run

Comparison Location |[Control Location

WF2898 | MRW56

Parameter Habitat Scare Score

Primary- Bottom Substrate
Primary- Embeddedness
Primary- Instream Cover
Primary- Velocity/Depth
Primary- Channel Flow Status
Primary Parameter Sub-total

Secondary- Channel Shape
Secondary- Pool/Riffle Sequence
Secondary- Channelization/Alteration
Secondary- Width to Depth
Secondary Parameter Sub-total

Tertiary- Bank Vegetation Protection Left
Tertiary- Bank Vegetation Protection Right
Tertiary- Bank Stability l.eft
Tertiary- Bank Stability Right
Tertiary- Disruptive Pressure Left
Tertiary- Disruptive Pressure Right
Tertiary- Riparian Zone Width Left
Tertiary- Riparian Zone Width Right
Tertiary Parameter Sub-total

Total

% of Contro! Habitat Quality
717777778 Supporting

20 11
18 8
5 2
8 14
8
51 43
10 8
3 15
15 3
10 8
38 34
2 7
2 7
4 9
4 9
5 10
5 10
4 12
4 12
30 76
119 153




ROCKIES 5th or 95th %ile ENTER

Metric Scoring farmula {as per formula) METRICS| Score
ok £ 100*metric / 95th%ile 12 : 0| 100.0
00*metric / 95th%ile 45 100.0

2 ﬁ,ﬁ 100*(11 - metric)/ (11 - 5th%ile} 1 100.0

2252 100*metric / §5th%ile 69.8 38.4
 100*(0.75-arcsin{sqrt{metric)}){(0.75 - 5th%ile) 0 100.0

- 100*(100-metric)/(100 - 5th%ils) 49.8 100.0

00*(10-metric)/(10 - 5th%ile) 14 427 66.6

: 100*metric / 95th%ile 56.1 981 17.5

index score 77.8

sample rating] good




Greater than 6500' Metric Values, Reletive % Comparison, Bioa

Metric Value Relative % Comparison Bio Score
Comparisen Contrel Compatison Gontrol Comparisen Control

Metric

EPT Taxa 8. | 78.92% 100%
% Plecoptera o] 117.79% 100%
% Chironomidae 1 190.64% 100%
Predator Taxa 83.33% 100%
% Scrapers 44.92‘}’: 1()0“/:
Modified HBI 119.94% 100%

108.81% 100%
98.28% 100%
172.85% 100%
74.07% 100%
Total

Biotic Condition Index (a)
Shannon H (Log base 2)
% Multivoltine

% Univoltine

WwMwwhho,mweh

(S RN RS BRSNS G RS ) B S) R OL R

Comparison Location _Biclogical Conditon Category
Slightly impaired. Community sfructurs and composition fess than expected.

Control Location _Biclogical Conditon Category
Non-impaired. Camparable to the best expected within this eco-region.




Habitat Quality >10% Riffie/Run

Comparison Location|Control Location
WF9896 |MRW56

Parameter Habitat
Primary- Bottomn Substrate
Primary- Embeddedness
Primary- Instream Cover
Primary- Velocity/Depth
Primary- Channe! Flow Status
Primary Parameter Sub-total

Secondary- Channel Shape
Secondary- Pool/Riffle Sequence
Secondary- Channelization/Alteration
Secondary- Width to Depth
' Secondary Parameter Sub-total

Tertiary- Bank Vegetation Protection Left
Tertiary- Bank Vegetation Protection Right
Tertiary- Bank Stability Left
Tertiary- Bank Stability Right
Tertiary- Disruptive Pressure Left
Tertiary- Disruptive Pressure Right
Tertiary- Riparian Zone Width Left
Tertiary- Riparian Zone Width Right
Tertiary Parameter Sub-total

Total

% of Confrol Habitat Quality
64.7058824 Partially Supporting

Score Score
10 11
10 8
8 2
8 14

8
36 43
10 8
6 15
15 3
2 8
33 34
2 7
2 7
2 9
2 9
4 10
4 10
7 12
7 12
30 76
99 153




Quad 1
Stream Width 270
Boulder 85
Cobble 134

Coarse 40
Fine 7
Sand 4

Silt 0

Clay 0
Rooted 0
Fitamentous 0

Sift Cover

5 0

4 0

3 0

2 0

1 0

Velocity 0

Embeddedness
Rating

5

4

3

2

1

Weighted Value

Substrate-Embeddedness-Velocity

Quad? Quad3 Quad4 Quadb Quad6 Quad7 Quad8 Quad9

168
78
61
20
3

3
0
0

[ato]

OO OO0

Mean

0
0
0
0
0

137
34
81
3
0
15
4
0

o

OO OoOC

Result

0

0
0
0
0
0

300
52
227
10
g

5
0
0

o0 O o

187
20
140
0
0
27
0
0

(e

len T aw BN e B oo B e

0

Discharge
Width

e I o 2 e B e B e BN s N i J i JO i JON ol JN o N e Y ol R ol J > J i S s |

105
38
67

0

o O [ B e I e

o an I an B e B a0

le}

Depth

OO C O OO OO0 OO OO0 0OoCOO0

87
49
38

o o O O OO

SO O oo

Area

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

266
61
181
24
0

0
0
0

OO o oo (w0}

[}

OCCOOoOOOOo OO oD oo OO o000

Average

296

127

169
0

<o oo C o

OO C OO

Velocity Discharge

0.000
0.000
0.000

0.000 -

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000




Quad 10 Average

. 240 205.6
77 62.1
125 122.3

0 9.7
0 1.6
20 7.4
18 2.2
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

Substrate-Embeddedness-Velocity




ROCKIES

Scoring formula

5th or 95th %ile
{as per formula)

ENTER

Metric

i

2
=
o
o
et
]

>

2
Z

i 100*metric / S5th%ile

00*metric / $5th%ile

2 100*(11 - metric)/(11 - S5th%ile)

100*metric / 95th%ile

2: 100*(0.75-arcsin(sqrt(metric)))/(0.75 - Sthtile)

100*(100-metric)/(100 - 5th%iie)
1800 (10-metric}/(10 - Sthisile}

% 100*metric / 95th%ile

12
45
1
69.8
0
49.8
.14
58.1

METRICS| Score
2200 100.0
80.0
90.0
44.5
100.0
100.0
74.3
. 28.3

index score|  77.1

sample rating] good




Greater than 6500' Metric Values, Reletive % Comparison, Bica

Metric Value Relative % Comparison Bio Score
Camparison Control Comparison Confrol Comparison Controf

MG

Location|

Metric

EPT Taxa 84.62% 100%
% Plecoptera 84.86% 100%
% Chironomidae 98.35% 100%
Predator Taxa 66.67% 100%
% Scrapers T2.80‘%2 100‘}{:
Modified HBI 101.40% 100%

96.45% 100%
94.18% 100%
92.33% 100%
86.54% 100%
Total

Biotic Condition Index (a)
Shannon H (Log base 2)
% Multivoltine

% Univoltine

OGO wwa ;g Gwe;

WO =0

Comparison Location Biclogical Conditon Category
Non-impaired. Comparable to the best expected within this eco-ragion.

Confrol Locafion Bioclogical Conditon Category
Non-impaired. Comparable to the best expected within this eco-region.




Quad 10 Average

172 257 .4
62 108.3
102 116.1
8 9.9
0 3.6
0 5.2
0 0.5
0 0
0 0
0 0
0 0
0 0
| 0 0
0 0
0 0
0 0
|
| .

Substrate-Embeddedness-Velocity




ROCKIES 5th or 95th %ile ENTER
Metric Scoring formula {as per formula) METRIC Score
BB REEE 100 metric / 95th%ite 12 6,1 500
100*metric / 95th%ite 45 P29 64.4
- 100%(11 - metric)/(11 - Sth%ile) 1 S0 10000
© - 100" metric / 95th%ite 69.8 L1828+ 26.2
7 100*(0.75-arcsin(sqrt(metric))(0.75 - Sth%ile) 0 | 100.0
g%'mﬂ*(m&meﬁ'ic)i{‘i 00 - 5th%ile) 498 91.0
| 1004(10-metric)/(10 - Sthi%ile) 1.4 81| 708
£ 100*metric / 95th%ile 56.1 165 19.9
index score| 65.3
sample rating fair




Greater than 6500' Metric Values, Reletive % Comparison, Bioa

Metric Value Relative % Comparison Bio Score
Gomparison Control Comparison Control Comparison Control

Location|

Metric

61,54% 100%
85.82% 100%
00.48% 100%

EPT Taxa
% Plecoptera
% Chironomidae

Predator Taxa 66.67% 100%
% Scrapers L 51.10% 100%
Modified HBI | 109.83% 100%

101.22% 100%
87.93% 100%
76.95% 100%
101.14% 100%
Total

Biotic Condition Index (a)
Shannon H (Log base 2)
% Muliivoltine

% Univoltine

oG wmmo o =M,
Gt 1w GO G

Comparison Location Biplogical Conditon Category
Non-impaired. Comparable to the best expected within this eco-region.

Control Location Biological Conditon Category
Non-impaired. Comparable to the best expected within this eco-region.




Habitat Quaiity >10% Riffle/Run

Comparison Location|Control Location

Parameter Habitat
Primary- Bottom Substrate
Primary- Embeddedness
Primary- Instream Cover
Primary- Velocity/Depth
Primary- Channel Flow Status
Primary Parameter Sub-total

Secondary- Channel Shape
Secondary- Pool/Riffle Sequence
Secondary- Channelization/Alteration
Secondary- Width to Depth
Secondary Parameter Sub-total

Tertiary- Bank Vegetation Protection Left
Tertiary- Bank Vegetation Protection Right
Tertiary- Bank Stability Left
Tertiary- Bank Stability Right
Tertiary- Disruptive Pressure Left
Tertiary- Disruptive Pressure Right
Tertiary- Riparian Zone Width Left
Tertiary- Riparian Zone Width Right
Tertiary Parameter Sub-total

Total

% of Control Habitat Quality

65.3594771 Partially Supporting

AC1896|MRW56

Score Score
18 11
18 8
4 2
1 14
8
41 43
10 8
9 15
10 3
2 8
31 34
2 7
2 7
B 9
6 9
4 10
4 10
2 12
2 12
28 76
100



Stream Width 150
Boulder 70
Cobble 40
Coarse 40
Fine 0
Sand 0
Silt 0
Clay 0
Rooted 0
Filamentous 0
Silt Cover
5 0
4 0
3 0
2 0
1 0
Velocity 0
Embeddedness
Rating
5
4
3
2

Substrate-Embeddedness-Velocity

Quad1 Quad2 Quad3 Quad4 Quadb Quad6 Quad7 Quad8 Quady

1

Weighted Value
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66
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0
0
0
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0
0
0
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0.000
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0.000
0.000
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0.000
0.000
0.000
0.000
0.000

0.000




Quad 10 Average
108 141.3
79 £65.7
19 59.4
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ROCKIES 5th or 95th %ile ENTER

Metric Scoring formula (as per formula) METRIC Score
: {00 metric / 95th%ile 12 teedZig | 100.0

00*metric: / 95th%ile 45 41+ 911

00*(11 - metric)/(11 - 5th%ile) 1 90.0

100*metric / 95th%ile 69.8 34.0
100*(0.75-aresin{sqri(metric))¥/(0.75 - 5th%ile) 0 100.0
00*(100-metric)/(100 - Sth%ile) 49.8 i 100.0

00*(10-metric)/(10 - Sth%ite) 1.4 259 8e.2

00*metric / 95th%ile 56.1 L2283 407

index score| 80.2

sample rating] good




King Metrics Metric Value Bio Score
Relative % Comparison
Location]; RW56 | GE1196 IMRWS6 | GC1196 [MRWS6

Metric
EPT Taxa 22 26 84.62% 100% 5 5
% Plecoptera 1.09 416 26.20% 100% 1 3
% Chironomidae 15.63 2298 68.02% 100% 5 5
Predator Taxa 5 12 41.67% 100% 3 5
% Scrapers 22.83 21.84 104.53% 100% 5 5
Modified HBI 2.59 3.56 72.75% 100% 5 5
Biotic Condition Index (a) 66.88 65.37 102.31% 100% -3 3
Shannon H {Log base 2) 4.49 464 96.77% 100% 5 5
% Multivoltine 18.04 28.03 64.36% 100% 5 5
% Univoltine 64.02 51.95 123.23% 100% 5 5

Total | 42 | 46

Comparison Location _Biological Conditon Category

Non-impaired. Comparable fo the best expected within this eco-region.

Control Location Biclogical Conditon Category

Non-impaired. Comparabie to the hest expected within this eco-region.




Habitat Quality >10% Riffle/Run

Comparison Location |Control Location

Parameier Habitat
Primary- Bottom Substrate
Primary- Embeddedness
Primary- Instream Cover
Primary- Velocity/Depth
Primary- Channel Flow Status
Primary Parameter Sub-total

Secondary- Channel Shape
Secondary- Pool/Riffle Sequence
Secondary- Channelization/Alteration
Secondary- Width to Depth
Secondary Parameter Sub-total

Tertiary- Bank Vegetation Protection Left
Tertiary- Bank Vegetation Protection Right
Tertiary- Bank Stability Left
Tertiary- Bank Stability Right
Tertiary- Disruptive Pressure Left
Tertiary- Disruptive Pressure Right
Tertiary- Riparian Zone Width Left
Tertiary- Riparian Zone Width Right
Tertiary Parameter Sub-total

Total

% of Control Habitat Quality
51.6339869 Not Supporting

GC1898|MRW56

Score Score
10 11
10 8
4 2
10 14

8
34 43
10 8
B 15
5 3
2 8
23 34
3 7
3 7
2 o
2 9
2 10
2 10
4 12
4 12
22 76
79 153



Quad 1
Stream Width 180
Boufder 50
Cobble 82
Coarse 18
Fine 0
Sand 20
Silt 10
Clay 0
Roofted 0
Filamentous 0
Silt Cover
5 0
4 0
3 0
2 0
1 0
Velocity 0
Embeddedness
Rating
5
4
3
2

1

Weighted Value
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144

80

coocow?®

OSSO oo

Mean

0
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Quad 10 Average

130 141.1
70 62
37 53.8
16 19.4
5 2.6
3 2.3
0 1
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

Substrate-Embeddedness-Velocity




PROJECT SUMMARY



The Willow Creek CRM was begat by the Uinta County Conservation District approaching
area ranchers located on the Willow Creek drainage to see if there were projects needed that
would be beneficial to protecting and/or enhancing the water quality of Willow Creek

Broad discussions followed with some hesitations and concerns. It was however, decided to
forge ahead with the knowledge that the Willow Creek drainage has had historically good
overall management by the affected parties, but that even good management can be
improved upon. Given that demands upon the resource have changed and will continue to
change, it was viewed that as stewards of the land that this was a sterling opportunity to
bolster, enhance, study and fine tune the management program already in effect and to add
or instill beneficial new ones. '

Funding was to be provided by a DEQ Section 319 grant (Water quality) with matching
funds and available contributions from the Uinta County Conservancy District. A steering
committee was formed consisting of the BLM, USFS, Wyoming Game and Fish Dept., .
Wyoming State Forestry and affect permittees, ranchers and landowners. Other entities that
were also involved were area schools (science depts.), Utah Division of Wildlife Resources,
water specialists, Trout Unlimited, Rocky Mountain Elk Foundation and the Utah Sportsman
Association.

Basic goals: To maintain, enhance and/or improve water quality, fisheries, wildlife-habitat -
and forage production.

Methods to accomplish these goals will be attained by but not limited to: livestock
distribution and rotation systems, beaver management, brush control {fire and/or chemical .
application) rejuvenating riparian areas (controlling and removing conifers to promote
willow, aspen and browse rejuvenation).

On the ground tours were scheduled and conducted, potential problem areas were identified
and specific projects to be instilled were identified.

Water storage pits built

Water storage pits cleaned

Sage brush control

Spring Development

Bentonite application

Snow fences

Conifer removal

Fences

Seeding programs

Water Development

Stock pits built and existing stock pits cleaned: Goal — to better distribute wildlife and
livestock to the upland areas for better more even feed (browse and grass) utilization and
relieve the need to migrate to WC proper to water, Result: ungulates will spend less time in
the riparian and creek areas.



Spring developments: Goal — to provide water to ungulates in upland areas. Result: Better
distribution of livestock. Fencing protects immediate area from trampling.

Bentonite application: Goal — to seal an existing pond. Result: less water loss so livestock
and wildlife are able to stay on uplands longer.

Snow fences: Goal — to collect snow for snowmelt to ensure stock pits will fill each
spring. Result: None were built but it will be a viable option in the future.

Fencing: Goals — to keep livestock in the intended pastures during prescribed grazing
periods and to keep them out for the remaining periods. Result: proper grazing utilization
allowing for maximum plant growth pre-grazing and allowing regrowth and eliminating
over grazing in key areas post grazing.

Fencing of streams was discussed by the steering committee and decided that it
would be non-productive with the systems currently instilled.

Livestock fencing of study plots to exclude wildlife and cattle was discussed and
decided that it would be a waste of resource funding as the results were already known
through previous studies.

Sagebrush control Spike: Goal — to reduce mature decadent stands of big sage. Result:
increased forbes, grasses, aspen and shrubs. More feed available to wildlife and livestock
and to help relieve pressure on streams and riparian areas. -

Fire as a control was discussed but eliminated at this time as being too costly, not
enough personnel and proper equipment available, and liability concerns.

Conifer removal. Goal — to produce more browse shrubs , grasses and aspen. Result:
better distribution of ungulates away from riparian areas. Establish future water storage
from beaver complexes. Available forage returns for beaver consumption there by resulting

in higher and longer water tables being created through improved habitat.

Road design- Seeding projects, Erosion control, Silt control. Goal — to allow the
least possible soil disturbance and still allow normal activities to occur. Result: Seeding was
applied to disturbed areas in a timely fashion to form sod, produce litter and stabilize soils,
plus the added benefit of increased feed production and lessening the over encroachment of
conifers and better distribution of ungulates.

Specific Contributions:
BLM- NEPA analysis
Transects set: established three upland belts, two green lines, thirteen cages for
monitoring and developed a use pattern map.
Goals and objectives for destred plant communities and management practices,
Monitoring sites
Design and approve projects and engineer pits
Management systems proposals
Monitor and measure plant communities
Soil studies
Donate hardware for spring development




Wyoming State Forestry Dept.-
Built one mile of fence (District provided housing and meals/ permittees provided
equipment)
Designed a forest stewardship plan for private timber management and sale.
USFS- Built one mile buck and pole fence
Provided bucks for one mile of fence.
Provided expertise in designing private forest management plan.
USES fisheries biologist provided expertise on fisheries management.
Cooperated with and designed rotational grazing system.
Wyoming Game and Fish Depariment-

Provided studies on fisheries management, especially Colorado River cutthroat trout,

Suggested fisheries management plan.
Input on game habitat — vegetative enhancement.
Permittees, landowners and ranchers:
Developed springs
Oversaw and managed spike apphcatlons
Designed areas to be treated with Spike
Bult fences
Oversaw stock pit restoration and construction.
Developed management plans
Seeded stock pit areas, roads, embankments, clear cuts, select cuts, barrow pits, etc.
Bentonited stock pits
Selected pit locations
Sought biads for stock plts
Conifer removal
Helped design erosion control measures and s11t management (traps)

- Utah Division of Wildlife Resources- |

Toured CRM areas and suggested beneficial grass species.

Utah Sportsman Association-
- Offered labor for thlnmng pI‘O_] jects and vegetative enhancement programs to be used
later.

Louisiana Pacific-
Road design
Labor for seeding
Erosion control
Designs for silt management especially for Colorado River cuithroat protection
Resource management for timber

Craig Thompson, Hydrologist and water quality Specialist-

(Paid by Uinta County Conservation Disirict and 319 grant money)

Water testing

Benita-
Site monitoring
Project coordinator (no small thing)
Water quality testing
Financial management

Rocky Mount Elk Foundation-



Funding possibility to enhance vegetation (aspen restoration).
Trout Unlimited-
Possible funding for fisheries enhancement.

Potential things left to do
Three or more stock pits
More sagebrush conirol
Fencing
Willow plantings
Rip rap
Barriers (stream)
Impoundment ponds — low water fish sanctuaries
Snow fences
Beaver management
More seeding
Vehicular access limits

Overall results — A feeling of cooperation was mostly achieved in that we were working
toward a central goal of what is best for the resource, even though each entity has come
from a somewhat different direction. The results from this project have produced and will
continue to produce a win-win situation for all users of the resource;

Hunters, sportsmen and fishermen — a stream that should support a healthier and
larger population of fish. Big game animals having more abundant habitat therefore
stabilizing wildlife populations.

Everyone — a cleaner larger volume of waier.

Permittees — More available forage. More stability to each individual operation and
the flexibility to manage the federal ranges to better suit each operation.

Federal and state agencies — Allows for a resource that reflects and maintains the

~ mandated objectives of clean air and water, desired plant communities and management

practices, i.e. a healthy ecosystem that we all desire.

The goals that were set at the offset of this CRM may have been unrealistically high given
that we began with a healthy ecosystem. However we did not fail, even though time has yet
to produce all the results from our endeavors. All the studies are not completed but the-
evidence available to us currently, is very positive. We now better understand the potential
and the limits of the resource and that we have improved that resource.

Hopefully we have educated one another and the picture is bigger and broader to us all than
when we began. Our ecosystem is an ever-changing system of peaks and valleys, good
years and bad, Through projects such as these we can educate the public, the users and the
agencies o the extent that through proper management the dips and bottom cycles can at
least be mitigated and all users concerns honestly addressed. It is evident that all
information needs to be recorded factually and all variables need to be considered. There is
a need to analyze all data, correlate the pertinent data and not rush to judgement on the
short-term anomalies but to look at the overall long trend, the big picture and address the
whole. If one component is overlooked or missing the picture is not complete.



Projects completed-

Agonies-

From the state: a better quicker distribution of funds needs implemented.
(Contractors need paid in a timely fashion).

Quicker response by participants with bills and matching time is needed for a
smoother operation and to facilitate being paid in a timely fashion.



