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Results from 2024 Northern Water Biomonitoring 17

One sampling location was located on the Fraser River (FR-WGU), immediately
upstream from Windy Gap Reservoir. While water quality at this sampling location could
be considered “Good” for supporting macroinvertebrate communities (based off the DAT
score), the aMIS value of 79 was just below the “No Stress” threshold of 80, indicating
“Slight Stress” to the community at this location. Nutrient enrichment was not detected
in the HBI value, but a decline in the proportion of sensitive and specialized taxa (based
on Percent Shredders and Scrapers) occurred (Table 2). This site was likely influenced
by the lowest abundance of macroinvertebrates collected (Density = 2,864
individuals/m?, Biomass = 0.95 g/m?) in the West Slope study area, and while the
abundance values were fairly similar to the numbers found at the reference site, there
was a comparatively lower variety of taxa present, including those considered sensitive
to disturbances (Table 2). Despite these differences, the macroinvertebrate community
appeared to be relatively well-balanced, with a Diversity score of 3.00 and an Evenness
value of 0.62.

The furthest downstream sampling location in the West Slope study area (site CR-
WGD) was used to assess potential impacts associated with the operations of Windy
Gap Reservoir. While the Total Taxa, Insect Taxa, and EPT metric values were similar
to the two upstream sites, there was a shift in macroinvertebrate community balance.
Diversity and Evenness values were lower than the upstream sampling locations, and
this site had the highest percentage of Chironomidae collected (61.02%) in the study
area, a family generally considered tolerant to disturbances. Additionally, the aMIS
score indicated this site was “Slightly Stressed” in the spring of 2024 (Table 2). Impacts
to this site from reservoir operations may be alleviated during future sampling events
due to the recent construction of the Connectivity Channel around Windy Gap
Reservoir, allowing for a natural flow and temperature regime to continue in the
Colorado River. However, it is important to note that there are other anthropogenic
influences nearby (urban development, runoff from roads, etc.) that could have
impacted the macroinvertebrate community in 2024.

The Functional Feeding Group analysis generally supported the findings from the aMIS
and individual metrics (Table 3, Figure 3). Collector-gatherers were proportionally
dominant at all sampling locations except the reference site, EI-GLU, which produced
the most optimal feeding group assemblage in the study area (Figure 3). The impacts to
sites directly below reservoirs are clearly illustrated in Figure 3, where collector-
gatherers comprised over 92% of the feeding group proportion, and representation from
other groups are minimal or absent (Table 3). Sites CR-SMU and CR-WGU had
representation from all feeding groups present, with fairly well-balanced assemblages
(Table 3, Figure 3). Overall, the results from the Functional Feeding Group analysis
supported findings from individual metrics and the aMIS, and provided further evidence
of increased stress to sites directly beneath reservoir impoundments in 2024.
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East Slope

On 13 April 2024, benthic macroinvertebrates were collected from paired study sites on
four Colorado Front Range streams: the Cache la Poudre River, Big Thompson River,
Little Thompson River, and Saint Vrain Creek (Table 1). After all samples were collected
and processed, taxa lists were constructed for each study site (Appendix B: Tables B1-
B8), and macroinvertebrate data were evaluated using the same metrics as the West
Slope study area (Table 4). In general, the results from metrics in the spring of 2024
were inconsistent in their ability to detect stress, with little evidence of stress caused
solely from Northern Water operations. In fact, two of the streams (Big Thompson and
Saint Vrain Creek) achieved higher scores for most metrics at the sites located
downstream of introduced water (Table 4). There are other potential sources of stress
with the ability to impact macroinvertebrate communities in the East Slope study area,
including runoff from roads and highways, runoff from residential areas, and
sedimentation from construction activities and/or wildfires.

On the Cache la Poudre River, sampling occurred at paired sites upstream (HSC-PRU)
and downstream (HSC-PRD) from the Hansen Supply Canal. Overall, the aMIS scores
did not detect stress to macroinvertebrate communities at either sampling location, and
DAT values indicated “Excellent” water quality for supporting a balanced
macroinvertebrate community (Table 4). Sites on the Cache la Poudre River had the
highest abundances of the giant stonefly, Pteronarcys californica, from all sampling
locations during the spring of 2024. While many metric results were similar, some minor
differences in community structure from upstream to downstream could be detected.
There was an increase in the HBI value downstream at HSC-PRD, indicating a slightly
higher proportion of nutrient-tolerant individuals collected along with a decrease in the
number of caddisflies in the Hydropsychidae family and a reduction in the percent EPT
(excluding Baetidae) (Table 4). Both sampling locations supported highly productive
macroinvertebrate communities, based on the high (and similar) Density values (Table
4). Notably, the downstream sampling location produced a much higher Biomass
estimate, which was likely due to the increase in Baetis tricaudatus (mayfly) and
Brachycentrus occidentalis (caddisfly) collected compared to the upstream site
(Appendix B; Tables B1 and B2). Despite a mild decrease in the community balance
(based on Diversity and Evenness values) downstream at HSC-PRD, the number of
Insect Taxa, Total Taxa, and EPT Taxa were similar between the two sites (Table 4).
Overall, the macroinvertebrate communities at both sampling locations on the Cache la
Poudre River could be considered relatively healthy in the spring of 2024, and shifts in
community structure and balance were minor.
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Upstream and downstream from the confluence with the Hansen Feeder Canal on the
Big Thompson River were sites HFC-BTU and HFC-BTD (respectively). It is important
to note that impacts from the 2020 Cameron Peak fire are still influencing aquatic
conditions on the Big Thompson River. Interestingly, the sampling location below the
feeder canal produced more-optimal values for most metrics when compared to the
upstream site (Table 4). There were more taxa collected (as seen in the Total Taxa and
Insect Taxa values), including those considered sensitive to disturbances (EPT) at HFC-
BTD. This site also supported the highest percentage of specialized and sensitive
feeders (Shredders and Scrapers), as well as the highest Percent EPT (excluding
Baetidae), in the East Slope study area (Table 4). Despite these differences in
community structure, both sampling locations had relatively high values for Diversity
and Evenness, and DAT values indicated good community balance. In 2024, there was
no detectable stress at either sampling location on the Big Thompson River based on
aMIS scores of 86 and 95 upstream and downstream (respectively) of the Hansen
Feeder Canal.

On the Little Thompson River, samples were collected upstream (SVSC-LTU) and
downstream (SVSC-LTD) of the Saint Vrain Supply Canal. Results from the aMIS
indicated “Slight Stress” at both sampling locations; however, negative impacts to the
macroinvertebrate community appeared to be greater at the downstream site (Table 4).
Downstream, macroinvertebrate community balance declined (based on lower Diversity,
Evenness, and DAT values) and abundance was greatly reduced (based on Density
and Biomass estimates). Further comparison showed a decline in Total Taxa and Insect
Taxa (17 and 12, respectively) from upstream to downstream, and a decline in EPT,
percent EPT (excluding Baetidae), Percent Shredders and Scrapers, and Percent
Hydropsychidae indicated a loss of sensitive or specialized taxa (Table 4). Despite this
decline in community balance and structure at the site below the Saint Vrain Supply
Canal, it is unlikely that impacts to the macroinvertebrate community are solely due to
introduced water, as this pattern did not occur at sites on the other East Slope streams.
It is possible that low flow during the winter months could lead to sediment deposition in
preferred habitats, which would contribute to negative impacts on community balance.

Benthic macroinvertebrate sampling on Saint Vrain Creek also occurred above (SVSC-
SVU) and below (SVSC-SVD) the Saint Vrain Supply Canal. Results indicated that
aquatic conditions appeared to be more favorable for supporting macroinvertebrate
communities at the downstream sampling location (SVSC-SVD), though no stress could
be detected at either site based on the aMIS scores (Table 4). The abundance of
macroinvertebrates (Density) increased by more than 90% from upstream to
downstream (3,486/m? to 6,639/m?), including an increase in sensitive taxa (EPT) from
18 to 25. There was a notable improvement to DAT values upstream to downstream,
going from “Good” to “Excellent”, and a relatively large increase in the Diversity value
(Table 4). There did not appear to be an impact from nutrient enrichment at either
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Table 7. Individual component metric scores and MMI v4 scores for macroinvertebrate samples collected from
the Upper Colorado River drainage (West Slope study area) in Biotypes 1 and 2 in September 2024. MMI v4
scores highlighted in red indicate ‘impairment’. All metrics are based on a 300 count subsample.

Biotype 2 Biotype 1

69.4 36.7 33.3 91.7 100.0 79.2

35.5 12.6 3.3 56.8 82.5 92.5

90.0 35.0 33.7 86.5 100.0 81.7
95.2 50.0
81.0 23.8
20.2 10.6
53.8 7.7
35.4 15.3

61.6 59.8 92.9 96.9

0.0 9.8 341 12.3

62.5 74.5 74.5 84.3

86.2 88.2 93.5 98.8

35.7 714 64.3 50.0

. 60.1 24.0 39.5 67.3 80.2 74.5

413 2.68 2.65 4.31 4.36 3.73

4.00 5.97 5.14 2.78 2.89 3.24

5.99 6.07 5.91 NA 4.66 4.91
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Site CR-SMU was located on the Colorado River upstream from Shadow Mountain
Reservoir, outside influence of reservoir operations but potentially affected by nearby
residential developments. The aMIS score of 92 indicated no additional stress
compared to the reference site. Although the MMI v4 score was lower (60.1) than the
score at EI-GLU, the value remained well above the attainment threshold. Diversity,
Evenness, and DAT metrics all generated values indicating a relatively well-balanced
macroinvertebrate community (Table 6). Compared to other sampling locations not
positioned directly below reservoirs, this site had a relatively low total EPT and percent
EPT (excluding Baetidae), though the Total Taxa value remained high (Table 6). Finally,
the TIV score (5.99) and HBI value (4.00) did not indicate an issue from sedimentation
or nutrient-enrichment. Overall, site CR-SMU supported a relatively healthy
macroinvertebrate community during the fall of 2024.

Immediately downstream from Shadow Mountain Reservoir, site CR-SMD was
positioned to monitor influences from the reservoir and potential impacts from reservoir
operations. This site obtained an MMI v4 score indicating ‘impairment’ for aquatic life
use (Table 6). The two auxiliary metrics, Diversity and HBI, also received impaired
scores (2.68 and 5.97, respectively), indicating a limited variety of taxa and a high
proportion of nutrient-tolerant individuals. While the TIV value (6.07) was below the
threshold of impairment (6.3 for Sediment Region 3), it was the highest score in the
study area and may indicate that sedimentation could be impacting the available
macroinvertebrate habitat. This observation is supported by the low scores in other
metrics that monitor sensitive individuals: EPT Taxa, Percent EPT (excluding Baetidae),
Percent Shredders and Scrapers, and Percent Intolerant Taxa (Table 6). While this site
had the lowest number of taxa collected (Total Taxa =31, Insect Taxa =23), there was a
relatively high number of individuals (Density = 9,588 individuals per m?2). However,
most of these individuals were representatives of taxa considered tolerant to
disturbances: Baetis tricaudatus, Simulium, and Caecidotea (Appendix C; Table C3).
The aMIS score of 61 was the lowest in the study area and indicated “slight stress” to
the community. As noted previously, impacts to macroinvertebrate communities directly
downstream of reservoirs are common due to altered temperature and flow regimes.
Therefore, while these scores are not ideal, they are consistent with expected
conditions.

Site CR-GRD was located downstream from a deep-release reservoir (Granby
Reservoir) and the benthic macroinvertebrate community exhibited many of the same
characteristics that were found at site CR-SMD (Table 6). Even though the
macroinvertebrate communities at these two sites experienced similar influences
(altered temperature and flow regimes), site CR-SMD was located in Biotype 2 and site
CR-GRD was farther downstream in Biotype 1. While the application of individual
metrics and aMIS remained the same for these two sites, the MMI (v4) required different
component metrics to calculate final scores due to the difference in Biotype. Therefore,
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individual metrics and aMIS were more appropriate tools for comparing
macroinvertebrate community structure between sites CR-SMD and CR-GRD.

Community balance and taxa richness were quite similar at CR-GRD to site CR-SMD,
based on multiple metrics: Diversity, Evenness, DAT, EPT, Total Taxa, Insect Taxa,
Percent Tolerant Taxa, Percent Shredders and Scrapers, and Percent Hydropsychidae
(Tables 6). However, CR-GRD did not receive impairment designations for Diversity and
HBI auxiliary metrics. This indicates slightly better community balance, with a smaller
proportion of nutrient-tolerant individuals comprising the community at the site below
Granby Reservoir than Shadow Mountain Reservoir. The biggest difference between
the two sites is observed in the MMI v4 scores. Site CR-GRD received an MMI v4 score
(39.5) in the ‘grey zone’ but ultimately could be considered in attainment based on the
auxiliary metric scores. Overall, the lower MMI and aMIS scores at sites CR-SMD and
CR-GRD are likely attributed to the altered temperature regime and flow patterns that
can occur below reservoirs.

Site CR-WGU was positioned approximately 10 km downstream from Granby Reservoir
and immediately upstream from Windy Gap Reservoir. Compared to the two upstream
sites, there was a huge improvement in all individual and multi-metric results, with some
metric values obtaining more optimal scores than the reference site (Tables 6 & 7). A
variety of insect taxa was supported, as seen in the Total Taxa and Insect Taxa metric
values (Table 6). There was evidence of a return in sensitive and specialized taxa, with
25 different EPT taxa collected (a higher proportion of which were not in the family
Baetidae) and an increase in the percentage of shredders and scrapers (Table 6).
Community balance could be considered relatively healthy, based on Diversity (4.25),
Evenness (0.726), and “Excellent” DAT score (39.4). Overall, the stress associated with
the impoundments at CR-SMD and CR-GRD appeared to be alleviated at site CR-
WGU, with an MMI (v4) score in attainment and an aMIS score indicating no detectable
stress compared to the reference site in 2024.

The single sampling location on the Fraser River (FR-WGU) generated very high results
for all individual and multi-metric parameters in the West Slope study area in 2024
(Tables 6 & 7). Overall, this site obtained an MMI v4 score well-above the attainment
threshold (80.2) and the aMIS of 100 demonstrates reference-level quality. Additionally,
the MMI v4 score was the highest at this sampling location on the West Slope study
area. There was a large representation of taxa collected (Total Taxa = 59), many of
which were considered sensitive to disturbances (EPT = 31). The HBI indicated a low
proportion of nutrient tolerant individuals comprised the community, and community
balance could be considered relatively healthy (based on Diversity, Evenness, and
DAT). Ultimately, FR-WGU maintained a well-balanced and healthy macroinvertebrate
community assemblage at the time of sampling in the fall of 2024.
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The farthest downstream site in the West Slope study area, CR-WGD, was positioned
below Windy Gap Reservoir. Despite the potential of this sampling location to receive
impacts from a variety of upstream sources (including runoff from roads and residential
areas, and impacts associated with reservoir operations, results from the applied
metrics indicated that this sampling location supported a well-balanced
macroinvertebrate community with a variety of taxa (including sensitive taxa). The high
Density and Biomass values (13,793 individuals/m? and 3.90 g/m?) for site CR-WGD
was an indication that the water quality and habitat at this site was able to maintain a
highly productive aquatic community. Additionally, this site obtained the lowest HBI
value in the West Slope study area, suggesting that nutrient-enrichment was not an
issue (Table 6). The aMIS score of 96 indicates that there was no detectable increase in
stress when compared to the reference site, and the MMI v4 generated a score
indicating attainment for aquatic life use in the fall of 2024.

An evaluation of functional feeding groups helped to demonstrate the range of
ecological conditions in the West Slope study area, and results supported many of the
individual metrics and multi-metric tools (Table 8, Figure 5). Notably, the reference site
(EI-GLU) had a high proportion of collector-gatherers and was lacking in representation
from shredders and scrapers. Since most metrics indicated healthy aquatic conditions at
EIl-GLU, the shift in the proportions of various feeding groups was likely related to the
availability of various food resources, rather than impacts from anthropogenic activities.
All other sampling locations maintained relatively healthy proportions of feeding groups
in the fall of 2024. The most significant effects on macroinvertebrate communities were
again observed downstream of reservoirs, although the impacts seemed less distinct
compared to those observed during spring sampling (Table 3, Figure 3). Sites CR-SMD
and CR-GRD were dominated (>72%) by collector-gatherers and had minimal (<1%)
representation from shredders and scrapers, which are considered to be the more
sensitive and specialized groups (Table 8). As expected, farther downstream at site CR-
WGU, the macroinvertebrate community returned to a more ‘normal’ assemblage due to
distance from the impoundment. Site FR-WGU had the most optimal macroinvertebrate
community assemblage, with adequate representation from most feeding groups
(Figure 5).
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Most metrics indicated a similar and healthy macroinvertebrate community at sampling
locations upstream and downstream of the supply canal on the Big Thompson River
(HFC-BTU and HFC-BTD, respectively) during the fall sampling season. Community
structure was nearly identical based on values from EPT, Total Taxa, and Insect Taxa,
as well as the proportion of tolerant and intolerant individuals (based on % Tolerant and
% Intolerant metrics) (Table 9). A slight improvement to community balance occurred at
HFC-BTD, demonstrated by an increase in Diversity, Evenness, and DAT scores (Table
9). The biggest difference between the sites was observed in macroinvertebrate
abundance, with Density and Biomass estimates largely increasing at HFC-BTD. The
elevated Biomass value was likely due to number of caddisfly individuals collected,
specifically Glossosoma sp., Brachycentrus occidentalis, and Hydropsyche sp. Notably,
Glossosoma sp. and Brachycentrus occidentalis make cases out of rocks and pieces of
bark. The insects are not removed from their cases prior to drying, which may account
for the large increase in biomass. Overall, MMI v4 values were similar and well-above
the attainment thresholds, and the aMIS metric did not detect any additional stress at
either sampling location in the fall of 2024. Interestingly, the macroinvertebrate
community in the Big Thompson River showed minimal signs of impact from the
Alexander Fire, which began in July 2024. Future sampling efforts will be crucial to
assess whether any delayed effects, such as increased sedimentation, become
apparent over time.

Benthic macroinvertebrate communities both upstream (SVSC-LTU) and downstream
(SVSC-LTD) of the Saint Vrain Supply Canal on the Little Thompson River appeared to
be experiencing some level of stress in 2024 (Tables 9 & 10). While the paired sites on
this stream produced the lowest scores for most metrics (individual and multi-metric
tools) in the study area, there was also a decline in values upstream to downstream
(Table 9). When compared to other streams, there was a relatively low abundance
(Density and Biomass) of macroinvertebrates collected on the Little Thompson River.
Impacts to the macroinvertebrate community appeared to be greater at the downstream
site, SVSC-LTD, where a lower number of taxa (Total Taxa and Insect Taxa), including
those sensitive to disturbance (EPT) were collected (Table 9). Additionally, community
balance appeared to be heavily impacted, with lower Diversity and Evenness scores
and a DAT value (5.3) indicating “Poor” quality. The HBI value (5.53) at SVSC-LTD was
the highest in the study area, indicating a high proportion of nutrient-tolerant individuals
making up the community. While the aMIS score at the upstream site was just above
the range indicating “No Detectable Stress”, site SVSC-SVD had a score of 53,
indicating “Slight Stress”. A comparison of MMI v4 scores further demonstrated elevated
stress downstream, when SVSC-LTU obtained a score (64.8) well-above attainment
and SVSC-LTD had a score (46.8) slightly above the attainment threshold. It is possible
that this site was being negatively impacted by sedimentation, due to fine sediment
deposition in low velocity habitat (based on the relatively high TIV scores). Overall,
results indicated that both sites on the Little Thompson River appeared to be negatively
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East Slope

Sampling locations in the East Slope study area were strategically positioned upstream
and downstream of water-transfer systems that introduce water from the West Slope
into South Platte tributaries as part of the C-BT (Colorado-Big Thompson) project. The
circumstances for exposure to reservoir water on the East Slope were quite different
(and much less studied) than conditions that were previously described for the West
Slope. Water from the West Slope is transported to the East Slope through a series of
canals, tunnels, and storage reservoirs before it is finally distributed into Front Range
streams through a series of canals. These canals essentially provide a buffer between
the reservoirs and receiving systems; however, the structure of macroinvertebrate
communities in canals has been found to differ from communities in nearby rivers
depending on the available habitat and flow 42

In the spring of 2024, all sampling locations obtained aMIS scores that were within their
expected range, based on historical sampling averages (Figure 9). Paired sites on the
Cache la Poudre River had no detectable stress, though the downstream location
produced a slightly lower aMIS score. On the Big Thompson River and Saint Vrain
Creek, the downstream locations received slightly higher aMIS values than their
upstream counterparts, and no stress could be detected at any location. Only the Little
Thompson River had both sites receive aMIS values indicating “Slight Stress”, and the
downstream location appeared to be more heavily impacted. Ultimately, site SVSC-LTD
had low taxa richness, including sensitive taxa, and an elevated HBI value, indicating a
higher proportion of nutrient-tolerant individuals during the spring of 2024.

Perturbations appeared to persist on the Little Thompson River during the fall season,
with both sites obtaining aMIS scores below the expected historical range (Figure 10).
While the stress was categorized as “Slight”, SVSC-LTD produced an aMIS well-below
what was expected based on historical means. Community balance at this site was poor
(based on the DAT value and supported by suboptimal Diversity and Evenness values),
and the low taxa richness and elevated HBI observed during spring sampling persisted
in the fall. It is possible that both sites on the Little Thompson River were impacted by
the same source of stress such as construction, sedimentation, or nutrient-enrichment.
All other sampling locations had no detectable stress, though the downstream sites on
all streams produced slightly lower aMIS values compared to the upstream locations.

Overall, results from aMIS on the East Slope were inconsistent in detecting potential
influences from Northern Water activities on benthic communities. Results suggest that
introduced water may have had minor positive or negative influences on the
communities, depending on site location and season. Future sampling results and
analysis will provide better precision in the range of natural variability, which will help in
the assessment of anthropogenic stressors in the East Slope study area.
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Auxiliary metrics (Diversity and HBI) were applied as part of the data analysis process
for all sampling locations in this study and are illustrated in Figures 13-16. Results from
the HBI indicated that a higher proportion of nutrient-tolerant individuals were collected
at sites HSC-PRD and SVSC-LTD in 2024. All other sampling locations in the East and
West stope study areas obtained similar or lower (better) HBI values than historically
produced (Figures 13 & 14). Diversity values at most sampling locations were similar to
historical values. Exceptions occurred at sites EI-GLU, FR-WGU, and HSC-BTD, where
improvements to the community balance were observed, and a reduction in diversity
occurred at SVSC-LTD. Additionally, the Diversity value at site CR-SMD was below the
impairment threshold, but not outside of the expected historical range (Figure 15). All
other study sites on the West Slope and East Slope study areas appeared to maintain
relatively healthy aquatic conditions during the fall of 2024 (Figures 13-16).

Overall, a review of all results indicated that most sampling locations in the East and
West Slope study areas supported healthy macroinvertebrate communities. Exceptions
occurred at sites directly beneath reservoirs, which was expected, as well as evidence
of some stress impacting both sites on the Little Thompson River. Operations
conducted by Northern Water may have had some influence (positive and/or negative)
on sampling sites, though results were inconsistent in their ability to detect a pattern.
Other potential sources of stress (adjacent roads, urban runoff, construction, etc.)
appeared to have minimal influences on benthic macroinvertebrate communities at most
other study sites. Results from this study described aquatic community parameters as
they existed during the spring and fall of 2024. It is likely that some variability will occur
from year to year, due to natural changes in precipitation and ambient conditions. Since
most of the study area supported a high proportion of sensitive taxa, increases in
anthropogenic stress are expected to produce noticeable changes in macroinvertebrate
community structure and function. Future biomonitoring surveys should provide valuable
information that can be used to monitor changes in the health of aquatic communities in
this study area.
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Table B1. Macroinvertebrate data collected from site HSC-PRU on 13 Apr 2024.

HSC-PRU Sample

13 April 2024 1 2 3 Mean Count HBI
Ephemeroptera

Baetis tricaudatus 157 157 274 196.00 1 1.0978342
Diphetor hageni 2 0.67 1 0.0037

Fallceon quilleri

Drunella doddsii

Drunella grandis

Ephemerella sp. 202 94 381 225.67 1 0.2528
Cinygmula sp.

Epeorus longimanus 7 9 9 8.33 1 0.0187
Heptagenia sp.

Rhithrogena sp. 1 0.33 1 0.0000
Tricorythodes sp. 1 0.33 1 0.0019
Paraleptophlebia sp. 4 7 19 10.00 1 0.0112
Plecoptera

Capnia sp.

Eucapnopsis brevicauda

Triznaka signata 8 2 3.33 1 0.0037
Prostoia besametsa

Claassenia sabulosa 4 1 2 2.33 1 0.0078
Cultus sp. 3 1.00 1 0.0022
Isoperla sp. 33 8 34 25.00 1 0.0560
Isoperla fulva 1 1 0.67 1 0.0015
Skwala americana 1 0.33 1 0.0007
Pteronarcella badia 1 0.33 1 0.0000
Pteronarcys californica 4 1.33 1 0.0000
Trichoptera

Brachycentrus americanus

Brachycentrus occidentalis 8 7 21 12.00 1 0.0134
Culoptila sp. 1 7 1 3.00 1 0.0000
Glossosoma sp. 3 9 10 7.33 1 0.0000
Protoptila sp.

Arctopsyche grandis 1 7 2.67 1 0.0060
Ceratopsyche morosa

Cheumatopsyche sp.

Hydropsyche cockerelli 24 40 21.33 1 0.0956
Hydropsyche occidentalis 6 52 102 53.33 1 0.2390
Hydropsyche oslari 7 2.33 1 0.0105

Leucotrichia pictipes

Lepidostoma sp.

Oecetis sp.

Hesperophylax sp.

Psychomyia flavida

Rhyacophila coloradensis
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Table B2. Macroinvertebrate data collected from site HSC-PRD on 13 Apr 2024.

HSC-PRD Sample

13 April 2024 1 2 3 Mean Count HBI
Ephemeroptera

Baetis tricaudatus 388 446 372 402.00 1 2.1667266
Diphetor hageni

Fallceon quilleri

Drunella doddsii 1 2 1.00 1 0.0000
Drunella grandis

Ephemerella sp. 43 10 20 24.33 1 0.0262
Cinygmula sp.

Epeorus longimanus 4 1 1.67 1 0.0036
Heptagenia sp. 1 1 0.67 1 0.0014
Rhithrogena sp. 1 0.33 1 0.0000
Tricorythodes sp.

Paraleptophlebia sp. 1 1 3 1.67 1 0.0018
Plecoptera

Capnia sp.

Eucapnopsis brevicauda

Triznaka signata 4 8 4.00 1 0.0043
Prostoia besametsa

Claassenia sabulosa 2 1 1.00 1 0.0032
Cultus sp. 1 1 0.67 1 0.0014
Isoperla sp. 11 4 8 7.67 1 0.0165
Isoperla fulva 1 2 1.33 1 0.0029
Skwala americana 2 1 1.00 1 0.0022
Pteronarcella badia 1 0.33 1 0.0000
Pteronarcys californica 1 4 1.67 1 0.0000
Trichoptera

Brachycentrus americanus

Brachycentrus occidentalis 46 17 144 69.00 1 0.0744
Culoptila sp. 1 1 0.67 1 0.0000
Glossosoma sp. 13 5 36 18.00 1 0.0000
Protoptila sp.

Arctopsyche grandis 6 2 1 3.00 1 0.0065
Ceratopsyche morosa

Cheumatopsyche sp.

Hydropsyche cockerelli 14 6 12 10.67 1 0.0460
Hydropsyche occidentalis 12 3 1 5.33 1 0.0230
Hydropsyche oslari

Leucotrichia pictipes

Lepidostoma sp. 2 1 1.00 1 0.0043
Oecetis sp.

Hesperophylax sp.

Psychomyia flavida

Rhyacophila coloradensis

July 30, 2025






Results from 2024 Northern Water Biomonitoring B-6

Table B3. Macroinvertebrate data collected from site HFC-BTU on 13 Apr 2024.

HFC-BTU Sample
13 April 2024 1 2 3 Mean Count HBI

Ephemeroptera
Baetis tricaudatus 6 5 3.67 1 0.1466667
Diphetor hageni

Fallceon quilleri
Drunella doddsii 1 0.33 1 0.0000
Drunella grandis
Ephemerella sp. 50 16 15 27.00 1 0.2160
Cinygmula sp.
Epeorus longimanus 6 4 1 3.67 1 0.0587
Heptagenia sp. 1 0.33 1 0.0053
Rhithrogena sp.

Tricorythodes sp.
Paraleptophlebia sp. 3 2 1.67 1 0.0133

Plecoptera
Capnia sp.
Eucapnopsis brevicauda 1 0.33 1 0.0027

Triznaka signata
Prostoia besametsa 1 1 0.67 1 0.0107
Claassenia sabulosa

Cultus sp.
Isoperla sp. 1 0.33 1 0.0053
Isoperla fulva 4 1.33 1 0.0213

Skwala americana

Pteronarcella badia

Pteronarcys californica 2 0.67 1 0.0000

Trichoptera

Brachycentrus americanus 3 1.00 1 0.0080
Brachycentrus occidentalis 1 0.33 1 0.0027
Culoptila sp. 2 3 1 2.00 1 0.0000

Glossosoma sp.

Protoptila sp.

Arctopsyche grandis

Ceratopsyche morosa

Cheumatopsyche sp.
Hydropsyche cockerelli 1 0.33 1 0.0107
Hydropsyche occidentalis
Hydropsyche oslari 20 4 4 9.33 1 0.2987
Leucotrichia pictipes
Lepidostoma sp. 4 7 9 6.67 1 0.2133
Oecetis sp.

Hesperophylax sp.

Psychomyia flavida
Rhyacophila coloradensis 3 1 1.33 1 0.0107

July 30, 2025






Results from 2024 Northern Water Biomonitoring B-8

Table B4. Macroinvertebrate data collected from site HFC-BTD on 13 Apr 2024.

HFC-BTD Sample

13 April 2024 1 2 3 Mean Count HBI
Ephemeroptera

Baetis tricaudatus 10 6 3 6.33 1 0.3287197
Diphetor hageni

Fallceon quilleri

Drunella doddsii

Drunella grandis 1 0.33 1 0.0000
Ephemerella sp. 54 18 5 25.67 1 0.2664
Cinygmula sp.

Epeorus longimanus
Heptagenia sp.

Rhithrogena sp. 1 0.33 1 0.0000
Tricorythodes sp.

Paraleptophlebia sp. 1 0.33 1 0.0035
Plecoptera

Capnia sp.

Eucapnopsis brevicauda

Triznaka signata

Prostoia besametsa 6 2.00 1 0.0415
Claassenia sabulosa 1 0.33 1 0.0104
Cultus sp. 12 4.00 1 0.0830
Isoperla sp. 1 1 0.67 1 0.0138
Isoperla fulva 2 0.67 1 0.0138
Skwala americana

Pteronarcella badia

Pteronarcys californica 1 0.33 1 0.0000
Trichoptera

Brachycentrus americanus 4 1 1.67 1 0.0173
Brachycentrus occidentalis 6 5 1 4.00 1 0.0415
Culoptila sp. 12 2 5.33 1 0.0000
Glossosoma sp. 1 0.33 1 0.0000
Protoptila sp.

Arctopsyche grandis 1 0.33 1 0.0069
Ceratopsyche morosa

Cheumatopsyche sp.

Hydropsyche cockerelli 5 2 2 3.00 1 0.1246
Hydropsyche occidentalis 3 3 2 2.67 1 0.1107
Hydropsyche oslari 5 5 2 4.00 1 0.1661
Leucotrichia pictipes

Lepidostoma sp. 5 5 2 4.00 1 0.1661
Oecetis sp.

Hesperophylax sp.

Psychomyia flavida

Rhyacophila coloradensis

July 30, 2025






Results from 2024 Northern Water Biomonitoring

B-10

Table B5. Macroinvertebrate data collected from site SVSC-LTU on 13 Apr 2024.

SVSC-LTU

Sample

13 April 2024

1

2

3

Mean

Count

HBI

Ephemeroptera

Baetis tricaudatus

50

22

22

31.33

0.4396632

Diphetor hageni

Fallceon quilleri

0.33

0.0037

Drunella doddsii

Drunella grandis

Ephemerella sp.

0.67

0.0019

Cinygmula sp.

Epeorus longimanus

3.00

0.0168

Heptagenia sp.

0.67

0.0037

Rhithrogena sp.

Tricorythodes sp.

0.33

0.0047

Paraleptophlebia sp.

Plecoptera

Capnia sp.

5.00

0.0140

Eucapnopsis brevicauda

Triznaka signata

Prostoia besametsa

Claassenia sabulosa

Cultus sp.

Isoperla sp.

Isoperla fulva

Skwala americana

Pteronarcella badia

Pteronarcys californica

Trichoptera

Brachycentrus americanus

Brachycentrus occidentalis

Culoptila sp.

Glossosoma sp.

0.67

0.0000

Protoptila sp.

Arctopsyche grandis

Ceratopsyche morosa

124

83

74.67

0.4191

Cheumatopsyche sp.

52

15

23.00

0.3873

Hydropsyche cockerelli

Hydropsyche occidentalis

13

5.67

0.0636

Hydropsyche oslari

Leucotrichia pictipes

1.00

0.0168

Lepidostoma sp.

Oecetis sp.

Hesperophylax sp.

0.33

0.0047

Psychomyia flavida

1.67

0.0094

Rhyacophila coloradensis

July 30, 2025






Results from 2024 Northern Water Biomonitoring B-12

Table B6. Macroinvertebrate data collected from site SVSC-LTD on 13 Apr 2024.

SVSC-LTD Sample

13 April 2024 1 2 3 Mean Count HBI
Ephemeroptera

Baetis tricaudatus 14 3 14 10.33 1 0.2433281
Diphetor hageni

Fallceon quilleri

Drunella doddsii

Drunella grandis

Ephemerella sp.

Cinygmula sp.

Epeorus longimanus 1 0.33 1 0.0031
Heptagenia sp. 1 1 0.67 1 0.0063
Rhithrogena sp.

Tricorythodes sp. 1 0.33 1 0.0078
Paraleptophlebia sp.

Plecoptera

Capnia sp. 1 0.33 1 0.0016

Eucapnopsis brevicauda

Triznaka signata

Prostoia besametsa

Claassenia sabulosa

Cultus sp.

Isoperla sp.

Isoperla fulva

Skwala americana

Pteronarcella badia

Pteronarcys californica

Trichoptera

Brachycentrus americanus

Brachycentrus occidentalis

Culoptila sp.

Glossosoma sp.

Protoptila sp.

Arctopsyche grandis
Ceratopsyche morosa 2 1 3 2.00 1 0.0188
Cheumatopsyche sp. 5 1 2.00 1 0.0565
Hydropsyche cockerelli 1 0.33 1 0.0063
Hydropsyche occidentalis

Hydropsyche oslari

Leucotrichia pictipes

Lepidostoma sp.

Oecetis sp.

Hesperophylax sp.

Psychomyia flavida

Rhyacophila coloradensis

July 30, 2025






Results from 2024 Northern Water Biomonitoring B-14

Table B7. Macroinvertebrate data collected from site SVSC-SVU on 13 Apr 2024.

SVSC-SVU Sample

13 April 2024 1 2 3 Mean Count HBI
Ephemeroptera

Baetis tricaudatus 127 87 194 136.00 1 2.2767857
Diphetor hageni 2 1 1.00 1 0.0167

Fallceon quilleri

Drunella doddsii

Drunella grandis 1 0.33 1 0.0000
Ephemerella sp. 6 9 4 6.33 1 0.0212
Cinygmula sp.

Epeorus longimanus 1 0.33 1 0.0022

Heptagenia sp.
Rhithrogena sp.

Tricorythodes sp. 1 0.33 1 0.0056
Paraleptophlebia sp. 4 2 1 2.33 1 0.0078
Plecoptera

Capnia sp.

Eucapnopsis brevicauda

Triznaka signata 2 1 1 1.33 1 0.0045
Prostoia besametsa

Claassenia sabulosa 1 0.33 1 0.0033
Cultus sp.

Isoperla sp.

Isoperla fulva 1 0.33 1 0.0022
Skwala americana 1 1 0.67 1 0.0045

Pteronarcella badia

Pteronarcys californica 2 0.67 1 0.0000

Trichoptera

0.0045
0.0011
0.0000
0.0000
0.0156

Brachycentrus americanus 1 2 1 1.33

Brachycentrus occidentalis 1 0.33
Culoptila sp. 1 0.33
Glossosoma sp. 2 0.67
Protoptila sp. 7 7 4.67
Arctopsyche grandis

Al Al Al A &

Ceratopsyche morosa

Cheumatopsyche sp.

Hydropsyche cockerelli

Hydropsyche occidentalis

Hydropsyche oslari

Leucotrichia pictipes
Lepidostoma sp. 7 5 3 5.00 1 0.0670
Oecetis sp.

Hesperophylax sp.

Psychomyia flavida

Rhyacophila coloradensis

July 30, 2025






Results from 2024 Northern Water Biomonitoring B-16

Table B8. Macroinvertebrate data collected from site SVSC-SVD on 13 Apr 2024.

SVSC-SVD Sample

13 April 2024 1 2 3 Mean Count HBI
Ephemeroptera

Baetis tricaudatus 134 170 191 165.00 1 1.4482153
Diphetor hageni 2 1 1.00 1 0.0088
Fallceon quilleri

Drunella doddsii

Drunella grandis 1 1 0.67 1 0.0000
Ephemerella sp. 14 32 14 20.00 1 0.0351
Cinygmula sp. 1 0.33 1 0.0023
Epeorus longimanus 13 3 7 7.67 1 0.0269
Heptagenia sp.

Rhithrogena sp.

Tricorythodes sp. 3 1.00 1 0.0088
Paraleptophlebia sp. 8 3 2 4.33 1 0.0076
Plecoptera

Capnia sp.

Eucapnopsis brevicauda

Triznaka signata 2 0.67 1 0.0012
Prostoia besametsa 1 2 1.00 1 0.0035
Claassenia sabulosa 6 4 4 4.67 1 0.0246
Cultus sp.

Isoperla sp. 1 1 0.67 1 0.0023
Isoperla fulva

Skwala americana

Pteronarcella badia

Pteronarcys californica 1 0.33 1 0.0000
Trichoptera

Brachycentrus americanus 9 14 7 10.00 1 0.0176
Brachycentrus occidentalis 4 1.67 1 0.0029
Culoptila sp. 8 2 1 3.67 1 0.0000
Glossosoma sp. 2 0.67 1 0.0000
Protoptila sp.

Arctopsyche grandis 1 0.33 1 0.0012
Ceratopsyche morosa

Cheumatopsyche sp. 1 0.33 1 0.0035
Hydropsyche cockerelli 2 0.67 1 0.0047
Hydropsyche occidentalis 45 5 14 21.33 1 0.1498
Hydropsyche oslari 8 1 1 3.33 1 0.0234
Leucotrichia pictipes

Lepidostoma sp. 7 2 8 5.67 1 0.0398
Oecetis sp. 4 1.33 1 0.0187
Hesperophylax sp.

Psychomyia flavida 1 0.33 1 0.0012
Rhyacophila coloradensis

July 30, 2025






































































































