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1.0 Overview and Background 

This Algae Monitoring Report (Report) addresses monitoring requirements set forth in 
Sacramento Municipal Utility District’s (SMUD) Algae Monitoring Plan (SMUD 2015). 
The requirements for this Plan are found in State Water Resources Control Board 
(SWRCB) Conditions 8.F and 9.G, and U.S. Forest Service (USFS) 4(e) Conditions 
31.6 and 32.7, located in Appendices A and B, respectively, of the Federal Energy 
Regulatory Commission’s (FERC) Order Issuing New License for the Upper American 
River Project (UARP), dated July 23, 2014. The Plan was developed in consultation with 
the SWRCB, USFS, California Department of Fish and Wildlife, and U.S. Fish and 
Wildlife Services. FERC approved the Plan on December 18, 2015. This Report 
presents the results of implementing the Plan in 2015 and 2016. Monitoring locations, 
schedules, and methodologies were all performed in accordance with the approved 
Algae Monitoring Plan. 

The UARP lies within El Dorado and Sacramento counties, primarily within lands of the 
Eldorado National Forest. The project is built within the American River watershed, and 
incorporates drainage from the South Fork American River, Rubicon River and Silver 
Creek sub-basins. The UARP consists of three major storage reservoirs—Loon Lake, 
Union Valley and Ice House (with a combined capacity of 379,622 acre-feet), eight 
smaller regulating or diversion reservoirs, and eight powerhouses. SMUD began 
hydroelectric operations of the UARP in 1961 and has a generating capacity of 
approximately 688 megawatts (MW).  

2.0    Objectives 

   Algae Species Identification and Monitoring Objectives 2.1

Algae community structure can be an important indicator of water quality and stream 
health. Assessment of this indicator is the principle component of the rationale leading 
to the Plan: 

“The algae in Silver Creek below Junction Reservoir Dam is a water quality 
concern and may be an indicator of water temperature, nitrate, or other 
imbalance issues. Additionally, documentation of baseline algal species in 
South Fork Rubicon River below Robbs Peak Reservoir Dam, Silver Creek 
below Camino Reservoir Dam, and SFAR below Slab Creek Reservoir Dam will 
allow assessment of the distribution and possible adverse effects in Project-
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affected reaches. Identification to species would determine whether this algae is 
a native or invasive species.” 

Sampling, identifying, and archiving samples of all available algae among these areas 
of concern within the UARP were performed to characterize this water quality metric. 
 

   Algae Growth Monitoring Objectives 2.2

During Relicensing, there were two areas of concern that were deemed susceptible to 
algal blooms, and an adaptive management condition was created to monitor these 
sections. Rationale leading to the license condition and Algae Monitoring Plan is as 
follows: 

“If the new streamflow regime does not control algal growth in Silver Creek 
below Junction Reservoir Dam and SF Rubicon River below Robbs Peak 
Reservoir Dam within two years of License issuance, the Licensee shall control 
or eliminate the algae using a method approved by the Deputy Director, after 
consultation with USFS, USFWS, and CDFW.” 

To describe algal growth and inform applicable adaptive management measures, 
SMUD also performed quantitative measurements via chlorophyll-a analysis to inform 
this condition. 

3.0   Monitoring Locations and Schedules 

   Algae Species Identification and Monitoring 3.1

As indicated in the Algae Monitoring Plan samples were taken in 4 stream channels: 

• Silver Creek above Camino Reservoir Dam  
• SF Rubicon River below Gerle Creek Confluence 
• Silver Creek below above South Fork American River Confluence  
• SF American River above White Rock Powerhouse 

 
See Attachment 1 for a map of these locations relative to other landmark locations 
within the UARP.  Also in Attachment 1 are explicit locations from each stream reach 
that were selected and sampled.  
 
The sampling dates occurred in a time-frame prescribed by the Algae Monitoring Plan. 
The specific dates are stated in Table 1: 
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Table 1: Dates of qualitative algae sampling 
Site Sampling Date 
South Fork Rubicon below Gerle Confluence 9/1/16 
Silver Creek above Camino Reservoir 9/15/16 
South Fork American above White Rock PH 9/20/16 
Silver Creek above South Fork American River 9/21/16 
 

   Algae Growth  3.2

Quantitative algae growth monitoring occurred in two reaches, as described in the Algae 
Monitoring Plan. These locations were: 

• Silver Creek above Camino Reservoir dam 
• South Fork Rubicon River below Gerle Creek confluence 

 
See Attachment 1 for a map of these locations relative to other landmark locations 
within the UARP.  Also in Attachment 1 are explicit locations from each stream reach 
that were selected and sampled.  
 

The sampling dates occurred in a time-frame prescribed by the Algae Monitoring Plan. 
The specific dates are stated in Table 2. 

An initial quantitative algae assessment occurred October 29, 2014 and November 11, 
2014. As described in Section 3.2 of the Algae Monitoring Plan, this sampling occurred 
prior to the completion of the Algae Monitoring Plan (although used the same 
methodology), as it was necessary to measure a base-line level to compare quantitative 
samples that were taken after the new streamflow schedule had taken effect, thereby 
constructing a metric of algae growth. The results of this initial assessment are 
summarized within this Report.  

Table 2: Dates of qualitative algae sampling 
Site Sampling Date 
Silver Creek above Camino Reservoir 10/29/14 
South Fork Rubicon below Gerle Reservoir 11/5/14 
Silver Creek above Camino Reservoir 7/12/16 
South Fork Rubicon below Gerle Reservoir 7/13/16 
Silver Creek above Camino Reservoir 10/19/16 
South Fork Rubicon below Gerle Reservoir 10/26/16 
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4.0 Methods 

   Sample Collection Methodology 4.1

Algae collection was performed pursuant to the Algae Monitoring Plan, which largely 
drew upon the “Reachwide Benthos Sampling of Algae” design as described in Sections 
3 and 4 of the Standard Operating Procedures for Collecting Stream Algae Samples 
and Associated Physical Habitat and Chemical Data for Ambient Bioassessments in 
California (Fetscher et al., 2010) [SWAMP SOP’s henceforth]. 

4.1.1 Algae Species Identification and Monitoring 
 
SMUD surveyors used the “Reachwide Benthos Sampling of Algae” (SWAMP SOP’s 
Sec 4), to collect and process the sample, as described in the “Procedure for Collecting 
Qualitative Algal Samples” (SWAMP SOP’s Sec 5.4). In particular, sample collection 
involved the following actions: 

• Delineate and document the monitoring reach. A reach length of 820 feet is 
determined, and the beginning and end of the reach is flagged. Notable field 
conditions in this monitoring section are noted. Photo-documentation and GPS 
coordinates at the beginning and end of the reach are recorded.  

• Throughout the monitoring reach, algal specimens of all different types are 
collected, sampling from as many distinct locations and substrates as possible. 
Photo-documentation and GPS coordinates are recorded at all collection sites.  

• Methodology to collect samples is dependent on the substrate type at the 
determined collection site. There are several tools available to accomplish this 
task, including razor knives or suction devices. The most appropriate tool is used, 
and this is noted in the field notes. Algae collected will be collected into a 
container recommended by the laboratory taxonomist. Samples will be placed on 
ice away from any light source. 

• In-situ water quality parameters (dissolved oxygen, conductivity, temperature, 
turbidity, and pH) are recorded at the top and bottom of each sampling reach, 
using a standard multi-parameter instrument (YSI or equivalent). Sampling of 
these parameters and corresponding instrument calibration is performed 
pursuant to EPA approved general-purpose water sampling protocols. 

 
Sample containers and preservative were provided by the ID laboratory (Rhithron 
Associates). Each sampling reach produced two algae containers for qualitative 
analysis; one to identify soft-bodied algae (unfixed), and another to identify diatoms 
(fixed with gluteraldahyde). Each container was labeled with sample type and sampling 
information for each location. After sample collection, the containers were packaged 
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with ice packs and sent via overnight shipment to the laboratory. A standard “Chain-of-
Custody” form accompanied the sample containers throughout the entire sampling and 
shipping process. 

Procedures and technical information from the ID laboratory are included in Appendix E.  

4.1.2 Algae Growth 
 
This sampling protocol also drew from the SWAMP SOP’s. Since this particular section 
of the study was of a quantitative assessment, SMUD surveyors used a form of the 
“Reachwide Benthos Sampling of Algae” (SWAMP SOP’s Sec 4), and processed the 
sample as described in the “Procedure for Collection of Quantitative Algal Samples” 
(SWAMP SOP’s Sec 4.2).  Chlorophyll-a analysis was used to quantify this metric of 
algal growth. In particular, sample collection involved the following actions: 

• Delineate and document the monitoring reach, which is at the same location in 
which qualitative algae sampling is conducted. A reach length of 820 feet is 
divided into 11 transects, divided as equidistant as possible. These transects are 
marked with flagging and will be labeled A-K, beginning with the most 
downstream section. Notable field conditions in this monitoring section are noted. 
Photo-documentation and GPS coordinates at each transect will be recorded.  

• Algae samples will be collected according to a “left-center-right” scheme, working 
upstream; that is, Transect A will be collected at the 25% wetted width portion 
(left edge), Transect B will be collected at 50% of wetted width (center), Transect 
C will be collected at 75% of wetted width (right edge), and this pattern repeats 
through transect K. Care is taken not to disturb the selected site before sampling. 

• Methodology to collect samples is dependent on the substrate type at the 
determined collection site. There are several tools available to accomplish this 
task (see SWAMP SOPS’s, Attachment C). The most appropriate tool shall be 
used, and this should be noted in the field notes. Algae collected will be 
composited in a field tub and kept as cool and dark as possible. All equipment is 
rinsed with stream water after each collection to ensure that all material is 
composited into the tub. 

• Several physical habitat characteristics are recorded at each transect, including 
depth, substrate, and algae cover at 5 points along each transect (10%, 25%, 
50%, 75%, 90%). Wetted width is recorded.  

• In-situ water quality parameters (dissolved oxygen, conductivity, temperature, 
turbidity, and pH) will be recorded at the top and bottom of each sampling reach, 
using a standard multi-parameter instrument (YSI or equivalent). Sampling of 
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these parameters and corresponding instrument calibration is performed 
pursuant to EPA approved general-purpose water sampling protocols. 
 

After sample collection, the composite liquid was deposited into an opaque container 
and kept in a dark container to avoid any light. Each container was labeled with site ID’s 
and collection times. After sample collection, the containers were immediately 
transported to a nearby water quality lab and submitted to laboratory processing within 
4 hours of collection. A standard “Chain-of-Custody” form accompanied the sample 
containers throughout the entire sampling and shipping process. 
 
Reports from the laboratories conducting the chlorophyll-a analysis are included as 
Appendix F of this report.  
 

   Analysis Methodology 4.2

4.2.1 Algae Species Identification and Monitoring 
 
After the species list was obtained, a literature review was conducted to determine if 
species have been historically identified as nuisance, invasive, bloom-forming, etc. 
Presence and absence of these species is noted in Section 6. The existing literature 
suggesting that the presence of species is “good” or “bad” is highly incomplete, with the 
mention of many species being secluded to taxonomy texts. 

Water quality data measured during algae collection was compared against other 
measurements that have occurred in the UARP.  
 

4.2.2 Algae Growth 
 
Chlorophyll-a is the primary response variable being used in this study to characterize 
Algae Growth. Often Chlorophyll-a is characterized as biomass, which normalizes the 
amount of chlorophyll found over a unit area (e.g. mg/in²). Unfortunately, during the 
initial sampling period in 2014 (precluding the Algae Monitoring Plan), an official 
sampling protocol had not yet been well studied; while this sampling event mostly 
followed the SWAMP SOP’s, the crew did not accurately measure a final sample 
volume of the composited sample. This prevents the analysis from concluding biomass; 
the laboratory provides sample results in concentration (e.g. mg/L). Since biomass 
cannot be a uniform metric across the various sampling periods for algae growth, this 
Report uses the notion of “Algae Presence” which normalizes concentration over unit 
area (e.g. mg/L∙in²). Although there is an extra level of abstraction, this unit of 
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measurement allows the chlorophyll-a samples from the various sampling periods to be 
compared against each other using a uniform metric. 

Several explanatory variables are produced and used to show patterns in the Algae 
Presence data. Some variables are averaged over a prior time-period (e.g. flow, air 
temperature) to create a predictor that demonstrates immediate antecedent conditions. 
This time period was chosen to be 30 days; response to changes of environmental 
parameters can be quick, as exponential growth and decline is characteristic to a 
majority of algae species (Lewin 1972). 

Other explanatory variables (e.g. mean depth, mean width) are averaged over an entire 
transect for one site during one particular sampling event.  These values are taken from 
the Physical Habitat data measured during sampling (Appendix C). 

5.0 Results 

   Algae Species Identification and Monitoring Results 5.1

There was a considerable breadth of species, both for soft-bodied algae and diatoms, 
found at all of the reaches sampled. Table 3 show the quantity of different species 
identified for both categories:  

Table 3: Numeric variability of 
unique species counted within 

each stream reach.  
  

Number of Distinct Species Identified 

Soft-bodied 
Algae Diatoms Total 

South Fork Rubicon below 
Gerle Confluence 

13 39 52 

Silver Creek above Camino 
Reservoir 

5 39 44 

South Fork American above 
White Rock PH 

9 56 65 

Silver Creek above South 
Fork American 

7 35 42 

 

There were several instances in which the same species were identified across the 
various stream reaches. Figure 1 enumerates these observations for both soft-bodied 
algae and diatoms: 
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Figure 1: Overlapping species observed across the various stream reaches. 

KEY: SFR=South Fork Rubicon below Gerle confluence, SILV_JB=Silver Creek above Camino 
Reservoir, SFAR=South Fork American River above White Rock Powerhouse, Silver_SFAR= 

Silver Creek above South Fork American River confluence. 
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Species of interest included Didymosphenia geminate (Didymo henceforth), which was 
found in all stream reaches sampled. This algae is often attributed to harmful algae 
blooms and is perhaps one of the most well-studied diatoms in the literature. No soft-
bodied cyanobacteria (“blue-green algae”) that regularly cause algae-blooms (Paerl, et 
al. 2001) were identified during the study. Complete lists of species identified during the 
qualitative sampling events are published in Appendix B. 

In-situ water quality parameters were measured upstream and downstream of each 
qualitative sampling reach. Table 4 shows these observations at the time of sampling: 

Table 4: Results of instantaneous in-situ parameters taken at the time of algae sampling. 

  SFR Silv_JB SFAR Silv_SFAR 

 9/1/16 9/15/16 9/20/16 9/21/16 

In-situ parameters 
Upstream of sampling section 

Water Temp [°C] 14.57 11.12 14.51 16.05 
pH [s.u.] 5.73 6.16 6.15 6.50 

Dissolved Oxygen [mg/L] 8.63 10.00 9.75 8.98 
Conductivity [mS/cm] 0.011 0.018 0.027 0.026 

Turbidity [NTU] 0.0 0.0 0.6 0.0 
Downstream of sampling section 

Water Temp [°C] 14.27 10.96 14.69 16.14 
pH [s.u.] 5.15 5.79 5.66 6.61 

Dissolved Oxygen [mg/L] 8.61 9.83 9.76 9.05 
Conductivity [mS/cm] 0.012 0.018 0.026 0.029 

Turbidity [NTU] 0.0 0.0 0.2 0.5 
KEY: SFR=South Fork Rubicon below Gerle confluence, SILV_JB=Silver Creek above Camino 
Reservoir, SFAR=South Fork American River above White Rock Powerhouse, Silver_SFAR= 

Silver Creek above South Fork American River confluence. 

 

Photos were taken to portray unique algae types and habitat types (e.g. wood, cobble, 
bedrock, etc.) – see Photo 1 for an example of this documentation.  Publishing the 
entire library of photos in this report is unpractical, so select photos that are 
representative of each sampling event are inserted for convenience in Appendix D. 
Upon request the entire library of algae monitoring photos will be transmitted digitally. 
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Photo 1: Example of algae collected for the qualitative monitoring effort. Algae would be 

scraped from the substrate with the proper implement, and batched with other samples from the 
reach to send to the ID laboratory. 
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   Algae Growth Results 5.2

Algae concentration is normalized per unit area sampled to provide a metric of algal 
presence to determine whether algae levels are being adequately controlled by the new 
streamflow regime. Table 5 shows this metric as sampled from the 2 different sampling 
sites during the various sampling periods, along with various other parameters collected 
pursuant to the methodology described in Sec 4.2.  

Table 5: Summarized results of quantitative algae monitoring. 
  Autumn 2014 Summer 2016 Autumn 2016 

  Silver 
Creek 

S.F. 
Rubicon 

Silver 
Creek 

S.F. 
Rubicon 

Silver 
Creek 

S.F. 
Rubicon 

Observed parameters from algae sampling 
Area Sampled (in²) 13.06 11.12 15.97 18.55 16.94 16.94 

Composite Concentration (ug/L) 410 350 120 40 356 328 
Algae Presence (ug / L ∙ in²) 31.39 31.47 7.51 2.16 21.02 19.36 

Environmental parameters during sampling 
Mean Flow [cfs, prior 30 days] 10.6 12.2 51.7 25.2 18.1 29.7 
Mean Air Temp [°C, prior 30 

days] 12.1 10.3 16.3 16.3 11.8 10.9 

Mean Depth (ft) 1.3 1.3 1.7 2.4 1.9 2.1 
Mean Visual Algal Cover (%) 50 40 30 50 50 30 

Mean Width (ft) 59.4 34.4 50.5 29.1 53.7 37.5 
In-situ parameters 

Upstream of sampling section 
Water Temp [°C] - - 12.93 15.61 8.72 8.67 

pH [s.u.] - - 5.93 6.09 6.13 6.00 
Dissolved Oxygen [mg/L] - - 9.60 8.56 10.50 9.83 

Conductivity [mS/cm] - - 0.017 0.015 0.021 0.018 
Turbidity [NTU] - - 0.2 0.0 2.2 0.0 

Downstream of sampling section 
Water Temp [°C] - - 12.58 13.81 7.85 8.25 

pH [s.u.] - - 5.56 5.42 5.46 5.52 
Dissolved Oxygen [mg/L] - - 9.53 8.72 10.30 9.83 

Conductivity [mS/cm] - - 0.017 0.014 0.021 0.019 
Turbidity [NTU] - - 0.2 0.0 1.8 0.1 

Note: In-situ parameters were not collected for the initial sampling period as this monitoring 
predated the Algae Monitoring Plan which prescribed such data collection. 
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Various other physical habitat attributes were collected as part of the quantitative 
sampling module. Detailed sampling notes that describe these attributes and inform the 
summary in the table above are enclosed as Appendix C.  

Three photos were taken at each transect during quantitative sampling – views from 
across the transect, upstream, and downstream. Publishing the entire library of photos 
in this report is unpractical, so select photos that are representative of each sampling 
event are inserted for convenience in Appendix D. Upon request the entire library of 
algae monitoring photos will be transmitted digitally. 

Laboratory analysis of the chlorophyll-a samples are included in Appendix F. In the 
interest of brevity, these reports have been reduced to the ‘Results’ section for each 
narrative. Full laboratory reports (including Chain-of-Custody, QA/QC results, etc.) will 
be made fully available upon request. 

6.0 Discussion 

 Algae Species Identification and Monitoring Discussion 6.1

 
In general, algal assemblages collected at the UARP sites seem quite complex. This 
can be seen as a benefit, as it is believed that species diversity can complement other 
factors (productivity, disturbance, etc.) to create a stable community structure (Allison 
2004). 

Status of various algae species can be difficult to characterize as native or non-native, 
and it is challenging to impossible to find an established “list” of algae that presents as 
detrimental to the aquatic community. To classify each species as having positive or 
negative effects on the stream, then, is not practical or scientifically sound. 

It may be more worthwhile to be concerned with species that can cause algal blooms 
that exert harmful pressure on the aquatic community. Analysis performed during this 
monitoring can support decision-makers if such a bloom occurs by reviewing the algae 
assemblages currently present (and possible changes) and using this knowledge to 
inform any future analyses. This study suggests the main bloom danger to be of a 
diatomaceous nature (Didymo) and so algal concern should be discussed with this in 
consideration. For example, (Root and O'Reilly 2012) recommend various treatments 
and mitigation techniques that particularly target Didymo, as opposed to separate 
treatments that would be better suited for cyanobacteria. 

It is important to note that no algae blooms were observed during the course of this 
monitoring; mean visual cover percentages recorded during the algae growth module of 
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this study never exceeded 50% (Table 4), and the cover observed during this portion of 
the monitoring may have primarily been siltation (to be conservative, most cover on 
streambed was characterized as “algal cover” although it is often difficult to distinguish 
between the two).  

In-situ water quality monitoring conducted upstream and downstream of each sampling 
location show no noticeable impact from algae, and are consistent with the remaining 
majority of water quality sites in the UARP (SMUD 2016). The one exception of in-situ 
parameters from the Sacramento-San Joaquin basin plan (California Regional Water 
Quality Control Board 2011) are slightly low pH values, which simply reflect the 
remainder of the watershed. This slight departure from normalcy has been documented 
throughout all water quality studies of the UARP (and throughout the Sierras) and is 
attributed to the highly granitic watershed not allowing water to pick up hydrogen ions 
along its course through the UARP. 

If a point measurement for water quality in the future indicates a cause for concern 
through a particular parameter, this list of soft-bodied algae taxa can be consulted to 
provide complementary evidence of whether this issue is transitory or systemic 
(Potapova 2005). If the problem is indeed systemic, further discovery using this algae 
dataset can be accomplished; concerning environmental contaminants, the tolerance 
(or lack thereof) of certain species can be a clue to anthropogenic changes, and also 
the particular source (Agriculture, Mining, Energy Development, etc.) (Shubert 1984). 
 

   Algae Growth Discussion 6.2

 
The timing allowed for this study and natural variability for algal biomass makes 
describing algae growth particularly challenging. To elaborate on the former, the new 
streamflow regime was required to be implemented no later than three months after the 
FERC license was issued, while the Algae Monitoring Plan wasn’t required to be 
developed and approved for more than a year. Even without this schedule 
inconsistency, it would not have been feasible to develop the Plan prior to the new 
streamflows anyway (i.e. within three months of License issuance). SMUD staff showed 
due diligence by attempting to collect a metric of algae presence before the new 
streamflow regime had initiated, and successfully collected one data point before the 
new streamflows were implemented. Having one data point to compare against any 
future data leaves much to be desired and counters the idea of making robust, 
statistically sound conclusions. Acknowledging this limitation, observations and patterns 
can still be gleaned from the collected measurements. 
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Figure 2 shows the algae presence results as a function of various environmental 
factors. The more detailed language of the license condition and Algae Monitoring Plan 
(see Conclusion section) ponders whether or not the new streamflow regime controls 
algae growth. The new streamflow regime significantly increases minimum streamflows 
below all diversions of the UARP, so an appropriate follow-up proposition is whether or 
not higher streamflows control algal growth. The plot describing algae presence against 
mean streamflow would suggest that higher streamflows do maintain or lower algae 
presence, and to a similar degree so does algae presence against mean depth (stream 
depth typically increases with higher flow).  

At first inspection, it may appear that algae presence decreases with mean air 
temperature, which would be a counter-intuitive result as primary production usually 
increases with more sunshine. However, note that measurements during the warmest 
period (Mean Air Temp > 16 °C) also occurred during the period of highest flow, and so 
the effect of streamflow may have been larger than that of temperature in these 
situations. 

To further explore this idea, it can be helpful to view algae presence against categorical 
data in addition to the continuous data.  
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Figure 2: Response of algae presence to various continuous environmental variables. 

 
Figure 3 shows boxplots of two categorical variables and the response from algae 
presence. For the factor of seasonality, the data suggests that algae presence is higher 
in the autumn sampling periods. The autumn period generally presents lower 
streamflows with warm antecedent air and water temperatures, which can explain the 
larger algae presence during this general period. Despite this seasonal component, it is 
worth noting that the algae presence from the autumn period after the new streamflow 
regime was implemented was lower than the same period sampling from the prior, lower 
streamflow regime across all sites. Algal periodicity is a well-known phenomenon, but 
the interrelated dynamics of several factors (temperature, surface area, inorganic 
compounds, dissolved gases, etc.) make the understanding and prediction of such 
periods difficult (Smith 1933). 
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Flow magnitude is separated into two categories, where the threshold between “Low” 
and “High” flow magnitudes is half and in general is a good measure of centrality 
between the lowest and highest streamflows prescribed in the FERC license.  

 
Figure 3: Algae presence response to categorical environmental variables 

 

7.0  Conclusions 

The Algae Monitoring Plan asks two explicit questions that are to be informed by this 
study: 
 

1. Are the algal species identified deemed to have negative effects upon the aquatic 
ecosystem? If so, what additional sampling should occur? 

 
Algae assemblages in the sampled UARP stream reaches were found to be quite 
complex. Diatoms identified included species known to be invasive (e.g. Didymo), 
although the simple presence of the species should not lead to the conclusion that the 
stream reaches are impaired; water quality has not been affected, and no algae blooms 
have been observed in these reaches during any ecological monitoring from the current 
FERC license.  
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2. Has the new streamflow regime controlled algal growth in the reaches of 
concern? If not, what method should be utilized to control or eliminate the algae? 

 
A robust statistical analysis is not presented here, and such an analysis is impossible to 
achieve as sufficient data was not collected prior to the new streamflow regime being 
implemented providing higher flows throughout the UARP. Even if SMUD was to 
continue this quantitative sampling, it can only be compared to the one data point prior 
to the new streamflow regime which still does not satisfy a robust study. 
 
With this caveat, the results do suggest that algae growth is controlled (and even 
removed to an extent) by higher streamflows. There does appear to be a seasonal 
component to the algae growth, although the effect of higher streamflows can still be 
observed after the factor of seasonality.  

This quantitative sampling collected many physical parameters in addition to in-situ 
water quality measurements. None of these observations suggested that these stream 
reaches were impaired in any form, and it should be kept in mind that some amount of 
algae in the stream is natural and contributes to a healthy ecosystem. 
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Appendix A.       Algae Sampling Locations
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Appendix B.       Qualitative Algae Results 
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B.1 South Fork Rubicon below Gerle Creek Confluence 

Sample Date: 9/1/2016 

 

Sample Type Qualitative ID Lab Comment 
Algae Calothrix   
Algae Chlorophyta 1   
Algae Chroococcus minutus   

Algae Cosmarium Cosmarium cf praecisum var. suecicum 

Algae Cryptomonas   
Algae Heteroleibleinia kossinskajae   
Algae Leptolyngbya   
Algae Monoraphidium tortile   
Algae Mougeotia   
Algae Scenedesmus   
Algae Scenedesmus acutus   
Algae Scenedesmus circumfusus   
Algae Scenedesmus serratus   
Diatoms Achnanthidium minutissimum   
Diatoms Achnanthidium rivulare   
Diatoms Aulacoseira alpigena valve view 
Diatoms Brachysira brebissonii   
Diatoms Brachysira microcephala   
Diatoms Didymosphenia geminata   
Diatoms Encyonema latens   
Diatoms Encyonema pergracile   
Diatoms Encyonema silesiacum   
Diatoms Encyonopsis microcephala   
Diatoms Encyonopsis stafsholtii   
Diatoms Epithemia sorex   
Diatoms Eucocconeis flexella   
Diatoms Eunotia bilunaris   
Diatoms Eunotia formica   
Diatoms Eunotia implicata   
Diatoms Eunotia incisa   
Diatoms Eunotia muscicola v. tridentula   
Diatoms Fragilaria capucina v. gracilis   
Diatoms Fragilaria vaucheriae   
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Sample Type Qualitative ID Lab Comment 
Diatoms Frustulia amphipleuroides   
Diatoms Gomphonema acuminatum   
Diatoms Gomphonema exilissimum   
Diatoms Gomphonema lagenula   
Diatoms Gomphonema patricki   
Diatoms Gomphonema turgidum   
Diatoms Navicula angusta   
Diatoms Navicula notha   
Diatoms Nitzschia acidoclinata   
Diatoms Nitzschia capitellata   
Diatoms Nitzschia frustulum   
Diatoms Nitzschia gracilis uncertain ID 
Diatoms Nitzschia incognita   
Diatoms Psammothidium helveticum   
Diatoms Rossithidium nodosum   
Diatoms Synedra rumpens   
Diatoms Tabellaria flocculosa   
Diatoms Ulnaria delicatissima v. angustissima   
Diatoms Ulnaria ulna   
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B.2 Silver Creek above Camino Reservoir 

Sample Date: 9/15/2016 

 

Sample Type Qualitative ID Lab Comment 

Algae Cosmarium Cosmarium cf subtumidum var. minutum 

Algae Cosmarium Cosmarium cf polygonum 

Algae Heteroleibleinia kossinskajae   
Algae Phormidium   

Algae Scenedesmus Scenedesmus cf lunatus 

Diatoms Achnanthidium deflexum   
Diatoms Achnanthidium gracillimum   
Diatoms Achnanthidium latecephalum   
Diatoms Achnanthidium minutissimum   
Diatoms Achnanthidium rivulare   
Diatoms Aulacoseira alpigena   
Diatoms Brachysira microcephala   
Diatoms Cocconeis placentula sensu lato   
Diatoms Delicata delicatula   
Diatoms Diatoma mesodon   
Diatoms Didymosphenia geminata   
Diatoms Encyonema latens   
Diatoms Encyonopsis cesatiformis   
Diatoms Encyonopsis microcephala   
Diatoms Eunotia minor   
Diatoms Fragilaria capucina v. gracilis   
Diatoms Fragilaria capucina v. perminuta   
Diatoms Fragilaria crotonensis   
Diatoms Fragilaria socia   
Diatoms Fragilaria vaucheriae   
Diatoms Gomphonema kobayasii   
Diatoms Gomphonema patricki   
Diatoms Hannaea arcus   
Diatoms Navicula angusta   
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Sample Type Qualitative ID Lab Comment 
Diatoms Navicula cryptocephala   
Diatoms Navicula notha   
Diatoms Navicula schmassmannii   
Diatoms Nitzschia archibaldii   
Diatoms Nitzschia dissipata   
Diatoms Nitzschia frustulum   
Diatoms Nitzschia palea   
Diatoms Pinnularia girdle 
Diatoms Pinnularia divergentissima uncertain ID 
Diatoms Psammothidium didymum   
Diatoms Rossithidium nodosum   
Diatoms Staurosira construens v. venter   
Diatoms Synedra rumpens   
Diatoms Tabellaria flocculosa   
Diatoms Ulnaria contracta   
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B.3 South Fork American River above White Rock Powerhouse 

Sample Date: 9/20/2016 

 

Sample Type Qualitative ID Lab Comment 
Algae Calothrix   
Algae Cosmarium Cosmarium cf subtumidum 
Algae Geitlerinema Geitlerinema cf acutissimum 
Algae Heteroleibleinia kossinskajae   
Algae Leptolyngbya valderiana   
Algae Oedogonium   
Algae Scenedesmus dimorphus   
Algae Scenedesmus ecornis   
Algae Tribonema minus   
Diatoms Achnanthidium deflexum   
Diatoms Achnanthidium gracillimum   
Diatoms Achnanthidium minutissimum   
Diatoms Achnanthidium rivulare   
Diatoms Amphora copulata   
Diatoms Cocconeis placentula sensu lato   
Diatoms Cymbella mexicana   
Diatoms Cymbella subturgidula   
Diatoms Delicata delicatula   
Diatoms Denticula girdle 
Diatoms Diatoma mesodon   
Diatoms Didymosphenia geminata   
Diatoms Encyonema latens   
Diatoms Encyonema minutum   
Diatoms Encyonema silesiacum   
Diatoms Eunotia implicata   
Diatoms Fragilaria capucina   
Diatoms Fragilaria capucina v. gracilis   
Diatoms Fragilaria recapitellata   
Diatoms Fragilaria socia   
Diatoms Fragilaria vaucheriae   
Diatoms Frustulia amphipleuroides   
Diatoms Gomphonema Gomphonema cf incognitum 
Diatoms Gomphonema kobayasii   
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Sample Type Qualitative ID Lab Comment 
Diatoms Gomphonema parvulum   
Diatoms Gomphonema patricki   

Diatoms Gomphonema rhombicum likely Gomphonema amerhobicum (DOTUS 
site under development) 

Diatoms Hannaea arcus   
Diatoms Karayevia laterostrata   
Diatoms Melosira varians   
Diatoms Navicula antonii   
Diatoms Navicula cryptotenella   
Diatoms Navicula medioconvexa   
Diatoms Navicula notha   
Diatoms Navicula radiosa   
Diatoms Nitzschia acidoclinata   
Diatoms Nitzschia archibaldii   
Diatoms Nitzschia desertorum   
Diatoms Nitzschia dissipata   
Diatoms Nitzschia fonticola   
Diatoms Nitzschia frustulum   
Diatoms Nitzschia palea   
Diatoms Nitzschia perminuta   
Diatoms Nitzschia sinuata v. tabellaria   
Diatoms Nitzschia subtilis   
Diatoms Opephora olsenii   
Diatoms Planothidium haynaldii   
Diatoms Psammothidium didymum   
Diatoms Pseudostaurosira brevistriata mostly girdle 
Diatoms Reimeria sinuata   
Diatoms Rhoicosphenia abbreviata   
Diatoms Sellaphora nigri   
Diatoms Staurosirella pinnata   
Diatoms Synedra rumpens   
Diatoms Ulnaria contracta   
Diatoms Ulnaria ulna   
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B.4 Silver Creek above South Fork American River Confluence 

Sample Date: 9/21/2016 

 

Sample Type Qualitative ID Lab Comment 
Algae Geitlerinema Geitlerinema cf acutissimum 
Algae Heteroleibleinia kossinskajae   
Algae Leptolyngbya tenuis   
Algae Oedogonium   
Algae Phormidium   
Algae Scenedesmus sp 2   
Algae Tribonema minus   
Diatoms Achnanthidium deflexum   
Diatoms Achnanthidium latecephalum   
Diatoms Achnanthidium minutissimum   
Diatoms Achnanthidium rivulare   
Diatoms Brachysira microcephala   
Diatoms Chamaepinnularia evanida   
Diatoms Cocconeis placentula sensu lato   
Diatoms Cymbella subturgidula   
Diatoms Didymosphenia geminata   
Diatoms Encyonema latens   
Diatoms Encyonema silesiacum   
Diatoms Encyonopsis cesatiformis   
Diatoms Encyonopsis microcephala   
Diatoms Eunotia muscicola v. tridentula   
Diatoms Fragilaria capucina v. gracilis   
Diatoms Fragilaria recapitellata   
Diatoms Fragilaria socia   
Diatoms Fragilaria vaucheriae   
Diatoms Gomphonema exilissimum   
Diatoms Gomphonema kobayasii   
Diatoms Gomphonema minutum   

Diatoms Gomphonema rhombicum likely Gomphonema amerhobicum (DOTUS 
site under development) 

Diatoms Navicula notha   
Diatoms Navicula schmassmannii   
Diatoms Nitzschia archibaldii   
Diatoms Nitzschia dissipata   
Diatoms Nitzschia frustulum   
Diatoms Nitzschia palea   
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Sample Type Qualitative ID Lab Comment 
Diatoms Planothidium frequentissimum   
Diatoms Psammothidium didymum   
Diatoms Psammothidium marginulatum   
Diatoms Sellaphora nigri   
Diatoms Synedra rumpens   
Diatoms Ulnaria contracta   
Diatoms Ulnaria ulna   
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Appendix C.       Physical Habitat Parameters – Quantitative Sampling 
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Site: 
Silver Creek 

above Camino 
Reservoir 

Date: 10/29/2014 Party
: M. Swisher and T. Belarde 

         
Transect: A Width: 46 feet GPS: 

  

  Right Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 1.3 1.3 0.9 1.9 1.8 
Substrate: CB GC RS SB SB 
% Algae 
Cover: 50 20 90 90 80 

         
Transect: B Width: 41 feet GPS: 

  

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 1.3 3.1 2.9 1.2 1.5 
Substrate: RS CB RS CB CB 
% Algae 
Cover: 30 20 70 20 20 

         
Transect: C Width: 55 feet GPS: 

  

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 0.4 0.5 0.6 0.9 0.5 
Substrate: CB CB SB XB CB 
% Algae 
Cover: 10 40 10 30 60 

         
Transect: D Width: 74 feet GPS: 

  

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 0.5 0.9 1.2 0.5 0.7 
Substrate: CB SB CB SB CB 
% Algae 
Cover: 30 15 20 60 30 
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Transect: E Width: 64 ft GPS: 
  

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 0.9 0.3 1.4 DRY 0.9 
Substrate: CB GC GF XB CB 
% Algae 
Cover: 70 50 30 0 40 

         
Transect: F Width: 67 ft GPS: 

  

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: Braided channel. 67 feet is the 
total wetted with along this transect. 

Depth (ft): 0.6 0.7 0.6 2.7 2.5 
Substrate: GF SB XB CB XB 
% Algae 
Cover: 10 10 10 30 80 

         
Transect: G Width: 75 feet GPS: 

  

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: Braided channel. 75 feet is the 
total wetted with along this transect. 

Depth (ft): 0.8 0.9 0.5 1.7 1 
Substrate: XB XB CB RS XB 
% Algae 
Cover: 80 60 70 40 10 

         
Transect: H Width: 77 feet GPS: 

  

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 0.9 0.6 1 0.7 1.4 
Substrate: CB GC GC XB RS 
% Algae 
Cover: 40 10 40 80 70 

         
Transect: I Width: 54 feet GPS: 

  

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 1.2 1.1 1.7 1.2 0.6 
Substrate: GC GC SB CB GC 
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% Algae 
Cover: 20 10 80 80 60 

 
 
 
 

        
Transect: J Width: 42 feet GPS: 

  

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 0.2 1.6 1 2.2 1.4 
Substrate: CB RS RS CB CB 
% Algae 
Cover: 75 75 75 75 75 

         
Transect: K Width: 58 feet GPS: 

  

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 1.5 2.5 2.5 2.5 2 
Substrate: XB CB XB CB XB 
% Algae 
Cover: 80 80 80 80 80 
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Site: 

South Fork 
Rubicon below 

Robbs/Gerle 
Gaging site 

Date: 11/5/2014 Party
: G. Winslow and T. Belarde 

         
Transect: A Width: 36 feet GPS: 0725059 E, 4314897 N  

  Right Center-
Right Center Center

-Left 
Lef

t 
Notes: 

Depth (ft): 1.1 0.2 2.1 1.2 0.8 
Substrate: SB XB CB SB GC 
% Algae 
Cover: 50 10 60 20 10 

         
Transect: B Width: 32 feet GPS: 0725075 E, 4314910 N 

  
Righ

t 
Center-
Right Center Center

-Left 
Lef

t 
Notes: 

Depth (ft): 1.6 DRY 0.7 DRY 0.1 
Substrate: SB SB XB XB RS 
% Algae 
Cover: 90 0 20 0 40 

         
Transect: C Width: 33 feet GPS: 0725083 E, 4314897 N 

  
Righ

t 
Center-
Right Center Center

-Left 
Lef

t 
Notes: 

Depth (ft): 0.9 1.4 2.7 1.7 2 
Substrate: GF GF GC RS GF 
% Algae 
Cover: 70 70 40 30 30 

         
Transect: D Width: 25 feet GPS: 0725104 E, 4314920 N 

  
Righ

t 
Center-
Right Center Center

-Left 
Lef

t 
Notes: 

Depth (ft): 0.5 0.5 1 1 1 
Substrate: RS RS SB RS RS 
% Algae 
Cover: 10 80 40 10 10 
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Transect: E Width: 34 feet GPS: 0725216 E, 4314722 N 

  
Righ

t 
Center-
Right Center Center

-Left 
Lef

t 
Notes: 

Depth (ft): 0.5 1 0.8 1 0.4 
Substrate: RS SB SB GC GC 
% Algae 
Cover: 100 20 10 10 20 

         
Transect: F Width: 61 feet GPS: 0725219 E, 4314722 N 

  
Righ

t 
Center-
Right Center Center

-Left 
Lef

t 
Notes:  

Depth (ft): 1.2 1.6 2.8 4.5 3.7 
Substrate: SB RS GF XB XB 
% Algae 
Cover: 80 80 80 50 90 

         
Transect: G Width: 30 feet GPS: 0725233 E, 4314731 N 

  
Righ

t 
Center-
Right Center Center

-Left 
Lef

t 
Notes:  

Depth (ft): 1.6 1.8 2.7 1.6 0.6 
Substrate: GC GC GC SB SB 
% Algae 
Cover: 10 10 10 20 30 

         
Transect: H Width: 37 feet GPS: 0725271 E, 4314726 N 

  
Righ

t 
Center-
Right Center Center

-Left 
Lef

t 
Notes: 

Depth (ft): 1.8 1.3 1.3 1.1 1.1 
Substrate: CB CB CB RS RS 
% Algae 
Cover: 80 90 100 60 80 

         
Transect: I Width: 21 feet GPS: 07255285 E, 4314717 N 

  
Righ

t 
Center-
Right Center Center

-Left 
Lef

t 
Notes: 

Depth (ft): 0.7 0.8 1.4 0.6 1.1 
Substrate: RS CB CB XB GC 
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% Algae 
Cover: 30 20 50 20 10 

 
 
 
 

        
Transect: J Width: 44 feet GPS: 0725295 E, 4314720 N 

  
Righ

t 
Center-
Right Center Center

-Left 
Lef

t 
Notes: 

Depth (ft): 0.7 DRY 0.3 0.4 1.1 
Substrate: CB XB XB GC SB 
% Algae 
Cover: 40 0 30 0 40 

         
Transect: K Width: 25 feet GPS: 0725312 E, 4314717 N 

  
Righ

t 
Center-
Right Center Center

-Left 
Lef

t 
Notes: 

Depth (ft): 1.1 1.1 1.1 1 0.5 
Substrate: RS RS CB SB SB 
% Algae 
Cover: 80 90 90 90 90 
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Site: 
Silver Creek 

above Camino 
Reservoir 

Date: 7/12/2016 Party
: G. Winslow and T. Belarde 

         
Transect: A Width 

(ft.): 63 GPS: 0714080, 4301434 ± 12 

  Right Center-
Right Center Center-

Left 
Lef

t 
Notes: Difficult to differentiate between silt 
and algae 

Depth (ft): 1.6 2.2 2.2 2.2 0.9 
Substrate: GC CB CB SB GC 
% Algae 
Cover: 80 10 10 20 10 

         
Transect: B Width 

(ft.): 54 GPS: 714079, 4301466 ± 19 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 2.4 3.6 3 1 1.1 
Substrate: SB XB SB XB GC 
% Algae 
Cover: 10 20 10 10 50 

         
Transect: C Width 

(ft.): 43 GPS: 0714067, 4301463  

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 2.4 4.1 2.6 2.4 1.9 
Substrate: SB RS SB SB SB 
% Algae 
Cover: 40 30 20 10 80 

         
Transect: D Width 

(ft.): 60 GPS: 0714076, 4301509 ± 9 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 0.6 0.6 1 1.3 0.9 
Substrate: CB CB CB SB SB 
% Algae 
Cover: 10 10 10 10 10 
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Transect: E Width 
(ft.): 29, 14 GPS: 0714058, 4301511 ± 11 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: Two channels 

Depth (ft): 0.9 0.4 1.3 1.6 1.8 
Substrate: SB GC GC SB SB 
% Algae 
Cover: 20 40 10 10 10 

         
Transect: F Width 

(ft.): 44, 20 GPS: 0714064, 4301558 ± 11 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: Two channels 

Depth (ft): 1.4 1 1.3 0.7 1.9 
Substrate: SB CB RS SB XB 
% Algae 
Cover: 30 10 20 20 10 

         
Transect: G Width 

(ft.): Missing GPS: 0714068, 4301582 ± 9 ft 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes:  

Depth (ft): 1.7 1.8 1 0.9 2.1 
Substrate: GC XB XB GC SB 
% Algae 
Cover: 90 0 90 70 50 

         
Transect: H Width 

(ft.): 44 GPS: 0714035, 4301607 ± 17 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 0.4 1.6 1.2 2.6 1.3 
Substrate: SB SB CB SB CB 
% Algae 
Cover: 80 10 30 10 90 

         
Transect: I Width 

(ft.): 48 GPS: 0714023, 4301636 ± 12 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 1.8 2.9 2.7 2.9 1.1 
Substrate: GC SB XB XB SB 
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% Algae 
Cover: 20 10 80 90 90 

 
 
 
 

        
Transect: J Width 

(ft.): 46 GPS: 0714012, 4301649 ± 17 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 2.2 0.6 1.7 1.6 2.1 
Substrate: SB XB SB SB CB 
% Algae 
Cover: 10 10 10 10 10 

         
Transect: K Width 

(ft.): 40 GPS: 0713981, 4301609 ± 32 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 2.3 1.5 2.2 2.2 1.4 
Substrate: XB XB XB XB GC 
% Algae 
Cover: 40 10 20 50 90 
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Site: 
SF Rubicon blw 

Gerle 
Confluence 

Date: 7/13/2016 Party
: G. Winslow and T. Belarde 

         
Transect: A Width 

(ft.): 21 GPS: 0724998, 4314873 ± 9 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 1.4 0.6 1.1 1.6 1.6 
Substrate: GC XB XB XB RS 
% Algae 
Cover: 50 50 90 60 10

0 

         
Transect: B Width 

(ft.): 33 GPS: 0725002, 4314866 ± 15 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 1.2 2.6 2.6 2.1 2.5 
Substrate: RS RS RS RS GC 
% Algae 
Cover: 80 90 80 80 10 

         
Transect: C Width 

(ft.): 22 GPS: 0725031, 4314883 ± 9 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 3 2.8 2.2 2 2.8 
Substrate: SB SB SB SB SB 
% Algae 
Cover: 60 60 60 80 80 

         
Transect: D Width 

(ft.): 30 GPS: 0725058, 4314899 ± 8 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 0.5 20 2.5 3.1 1.2 
Substrate: RS RS XB CB SB 
% Algae 
Cover: 10 70 90 90 70 
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Transect: E Width 
(ft.): 17 GPS: 0725709, 4314902 ± 8 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 1.3 3.2 2.5 3.2 3.5 
Substrate: SB XB XB XB SB 
% Algae 
Cover: 50 80 30 30 30 

         
Transect: F Width 

(ft.): 21 GPS: 0725111, 4314915 ± 9 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes:  

Depth (ft): 1.3 1.8 2 1 1.8 
Substrate: GC GC CB SB GC 
% Algae 
Cover: 10 10 10 30 20 

         
Transect: G Width 

(ft.): 47 GPS: 0725117, 4314919 ± 12 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes:  

Depth (ft): 2.6 3.4 2.1 2.4 2.8 
Substrate: RS RS SB SB XB 
% Algae 
Cover: 100 90 90 90 70 

         
Transect: H Width 

(ft.): 28 GPS: 0725123, 4314932 ± 14 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 2.2 2.3 1.8 4 2.1 
Substrate: GC SB XB XB RS 
% Algae 
Cover: 10 90 90 30 60 

         
Transect: I Width 

(ft.): 37 GPS: 0725169, 4314920 ± 14 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 2.4 2.1 1.9 1.7 1.3 
Substrate: GC SA CB RS RS 
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% Algae 
Cover: 10 0 80 30 70 

 
 
 
 

        
Transect: J Width 

(ft.): 44 GPS: 0725192, 4314912 ± 13 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 0.9 1.5 1.3 1.1 2.3 
Substrate: CB SB XB XB GC 
% Algae 
Cover: 10 10 30 20 50 

         
Transect: K Width 

(ft.): 20 GPS: 0725205, 4314882 ± 14 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 2.5 2 3 2.3 1.9 
Substrate: XB XB CB RS RS 
% Algae 
Cover: 80 80 10 80 70 
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Site: 
Silver Creek 

above Camino 
Reservoir 

Date: 10/19/2016 Party
: K. Bednar and T. Belarde 

         
Transect: A Width 

(ft.): 66 GPS: 0714088, 4301941 ± 12 

  Right Center-
Right Center Center-

Left Left Notes: 

Depth (ft): 1.7 2.5 2.3 2.3 1.3 
Substrate: GC GC CB SB GC 
% Algae 
Cover: 80 80 70 40 60 

         
Transect: B Width 

(ft.): 56 GPS: 0714090, 4301459 ± 18 

  
Righ

t 
Center-
Right Center Center-

Left Left Notes: 

Depth (ft): 1.7 2.5 2.5 1.3 1.2 
Substrate: XB RS RS CB RS 
% Algae 
Cover: 10 20 50 60 10 

         
Transect: C Width 

(ft.): 50 GPS: 0714085, 4301486 ± 15 

  
Righ

t 
Center-
Right Center Center-

Left Left Notes: 

Depth (ft): 2.6 3.3 4.6 3.3 2.4 
Substrate: SB XB SB SB SB 
% Algae 
Cover: 70 80 50 30 10 

         
Transect: D Width 

(ft.): 62 GPS: 0714051, 4301516 ± 15 

  
Righ

t 
Center-
Right Center Center-

Left Left Notes: 

Depth (ft): 1.3 1.3 1.2 1.6 1.6 
Substrate: SB CB SB SB GC 
% Algae 
Cover: 50 30 10 10 30 
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Transect: E Width 
(ft.): 48 GPS: 0714048, 4301521 ± 16 

  Right Center-
Right Center Center-

Left Left Notes: Two channels 

Depth (ft): 1.1 0.5 0.6 1.3 2 
Substrate: GF RS GF XB SB 
% Algae 
Cover: 10 10 50 10 0 

         
Transect: F Width 

(ft.): 70 GPS: 0714014, 4301531 ± 15 

  Right Center-
Right Center Center-

Left Left Notes: Two channels 

Depth (ft): 0.9 0.7 1.5 1 1.3 
Substrate: GF CB XB GF XB 
% Algae 
Cover: 20 20 10 20 20 

         
Transect: G Width 

(ft.): 67 GPS: 0714046, 4301552 ± 25 

  
Righ

t 
Center-
Right Center Center-

Left Left Notes:  

Depth (ft): 2.4 2.7 2 1.1 2.5 
Substrate: SB XB SB GC SB 
% Algae 
Cover: 70 90 80 90 80 

         
Transect: H Width 

(ft.): 39 GPS: 0714081, 4301630 ± 24 

  
Righ

t 
Center-
Right Center Center-

Left Left Notes: 

Depth (ft): 1.9 2.5 1.7 2.1 2.3 
Substrate: SB SB XB GC CB 
% Algae 
Cover: 90 90 60 30 70 

         
Transect: I Width 

(ft.): 44 GPS: 0714038, 4301630 ± 15 

  
Righ

t 
Center-
Right Center Center-

Left Left Notes: 

Depth (ft): 1.3 1.9 2.7 1.8 2.5 
Substrate: CB CB SB XB XB 
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% Algae 
Cover: 10 10 50 80 70 

 
 
 
 

        
Transect: J Width 

(ft.): 47 GPS: 0714040, 4301663 ± 16 

  
Righ

t 
Center-
Right Center Center-

Left Left Notes: 

Depth (ft): 3.1 1.5 2 2.1 2.8 
Substrate: XB CB SB CB CB 
% Algae 
Cover: 50 30 40 40 90 

         
Transect: K Width 

(ft.): 42 GPS: 0714011, 4301671 ± 10 

  
Righ

t 
Center-
Right Center Center-

Left Left Notes: 

Depth (ft): 1.7 2.5 3 1.5 1.8 
Substrate: SB XB XB XB CB 
% Algae 
Cover: 50 10 60 50 90 
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Site: 

South Fork 
Rubicon below 

Robbs/Gerle 
Gaging site 

Date: 10/26/2016 Party
: K. Bednar and T. Belarde 

         
Transect: A Width 

(ft.): 30 GPS: 0724995, 4314872 ± 13 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 1 1.3 2.7 1.7 1.3 
Substrate: XB XB XB XB RS 
% Algae 
Cover: 10 20 20 10 10 

         
Transect: B Width 

(ft.): 35 GPS: 0725014, 4314873 ± 9 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 2.1 2.4 2.7 1.2 2.8 
Substrate: RS RS SB XB CB 
% Algae 
Cover: 20 50 30 10 20 

         
Transect: C Width 

(ft.): 33 GPS: 0725059, 4314897 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 2.2 2 1.9 3 1.3 
Substrate: CB XB XB SB XB 
% Algae 
Cover: 10 20 10 10 10 

         
Transect: D Width 

(ft.): 42 GPS: 0725068, 4314891 ± 14 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 2.5 3.2 3.4 2.8 3.1 
Substrate: CB CB RS RS XB 
% Algae 
Cover: 30 10 20 20 10 
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Transect: E Width 
(ft.):   GPS: 

  

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: This transect was missed during 
this sampling event 

Depth (ft):           
Substrate:           
% Algae 
Cover:           

         
Transect: F Width 

(ft.): 21 GPS: 0725118, 4314912 ± 13 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes:  

Depth (ft): 1.6 1.9 2 1.8 1.5 
Substrate: GC XB CB CB GC 
% Algae 
Cover: 0 10 0 0 0 

         
Transect: G Width 

(ft.): 50 GPS: 0725129, 4314908 ± 10 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes:  

Depth (ft): 2.9 3.2 3.5 2.4 1.9 
Substrate: SB RS GF XB XB 
% Algae 
Cover: 90 80 60 50 70 

         
Transect: H Width 

(ft.): 50 GPS: 0725145, 4314915 ± 10 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 1.8 2 1.5 3.7 3.2 
Substrate: SA RS XB XB RS 
% Algae 
Cover: 10 50 30 30 30 

         
Transect: I Width 

(ft.): 34 GPS: 0725173, 4314916 ± 14 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 1.1 2.3 1.9 0.6 2 
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Substrate: XB SA CB RS RS 
% Algae 
Cover: 40 0 30 60 60 

 
 
 
 

        
Transect: J Width 

(ft.): 50 GPS: 0725195, 4314899 ± 17 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 1.1 0.8 1.8 1.7 1.5 
Substrate: CB RS XB SB CB 
% Algae 
Cover: 30 30 10 10 10 

         
Transect: K Width 

(ft.): 30 GPS: 0725224, 4314902 ± 16 

  
Righ

t 
Center-
Right Center Center-

Left 
Lef

t 
Notes: 

Depth (ft): 1.5 2.2 1.2 2.7 1.3 
Substrate: SB XB XB XB XB 
% Algae 
Cover: 70 80 80 80 80 
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Appendix D.       Selection of photo-documentation from algae sampling 
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Silver Creek above Camino Reservoir – Sample Date: 10/29/2014 

 

 

South Fork Rubicon below Gerle Confluence – Sample Date: 11/5/2014 
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Silver Creek above Camino Reservoir – Sample Date: 7/12/2016 

 

 

South Fork Rubicon below Gerle Confluence – Sample Date: 7/13/2016 
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South Fork Rubicon below Gerle Confluence – Sample Date: 9/1/2016 

 

 

Silver Creek above Camino Reservoir – Sample Date: 9/15/2016 
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South Fork American River above White Rock – Sample Date: 9/20/2016 

 

 

Silver Creek above South Fork American Confluence – Sample Date: 9/21/2016 
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Silver Creek above Camino Reservoir – Sample Date: 10/19/2016 

 

 

South Fork Rubicon below Gerle Confluence – Sample Date: 10/26/2016 
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Appendix E.       Algae ID Lab – Technical Summary 
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Appendix F.       Chlorophyll-a Analysis Reports 
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