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State of California 
Department of Fish and Wildlife 

 

M e m o r a n d u m  

 

Date:  September 20, 2021 
 
 
To: Rebecca Garwood 
 Northern Region Coastal Habitat Conservation Program Manager 
  
 Brett Kormos 
 Northern Region Coastal Fisheries Program Manager 
 
From: Jonathan Hollis 
 Environmental Scientist, Coastal Environmental Review and Permitting  
 
 
Subject: Implementation and Monitoring of Fish-Passage Riffle-Alterations in the Lower 

Eel River at Sandy Prairie 
 

On September 15, 2021, California Department of Fish and Wildlife Environmental 
Scientist Jonathan Hollis and District Fisheries Biologist Chris Loomis oversaw the 
alteration of two critical riffles by Mercer-Fraser at the Sandy Prairie Gravel Bar 
Extraction Project (Project). The objective of this effort was to create a feasible route 
for adult salmonids entering the Project area to ascend the river and reach preferred 
pre-spawning holding-habitat in the “12th Street Hole.” Implementation goals included 
achieving riffle depths sufficient for passage, preserving pre-alteration depths in the 
upstream pools, and providing strong flow-signals in the downstream pools. 
Preliminary monitoring conducted on September 16, 2021, suggests these goals were 
successfully achieved (Figures 1 and 2). 
 
Current long-range forecasts suggest persistent drought conditions, with no 
meaningful rise in streamflow in the near term. In the absence of increased flow, these 
altered riffles present the only feasible route for adult salmonids entering the Project 
area to reach 12th Street Hole. Therefore, we suggest observations of adult salmonids 
in 12th Street Hole following riffle alterations could serve as one measure of success. 
We propose a two-part monitoring framework scheduled to begin September 20, 
2021, occurring twice-weekly: 

1. Collect measurements to assess whether favorable passage conditions persist 
in the treated riffles and pools (e.g. depths and widths of riffles, riffle crests, 
pools, etc.) 

2. Perform visual surveys from the 12th Street Hole downstream to Drakes Riffle 
(near Palmer Boulevard) to obtain adult salmonid counts and assess their 
apparent health and condition.  

 
 Initially, Chris and I could perform monitoring and reporting duties. Following the 

scheduled onboarding of  Scientific Aides and Americorps volunteers in Fortuna, we 
could transfer these responsibilities to them. 
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Figure 1. Riffle D prior to alteration on September 15, 2021 (top) and after alteration on September 16, 2021 
(bottom). The altered riffle provides a strong downstream flow-signal, a riffle depth ranging from 10 – 15 cm, 
a recovery basin with a max depth of 56 cm, and a riffle crest depth of 11 cm. Initial measurements indicate 
upstream pool depth was successfully maintained. 
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Figure 2. The constructed riffle prior to alteration on September 15, 2021 (top) and after alteration on 
September 16, 2021 (bottom). This constructed riffle provides a strong downstream flow-signal, a riffle 
depth ranging from 10 – 15 cm, a recovery basin with a max depth of 44 cm, and a riffle crest depth of 
15 cm. Initial measurements indicate upstream pool depth was successfully maintained. 



State of California 
Department of Fish and Wildlife 

 

M e m o r a n d u m  

 

Date:  September 8, 2021 
 
To: Cheri Sanville 
 Senior Environmental Scientist Supervisor 
 Department of Fish and Wildlife, Region 1  
  
 Allan Renger 
 Fisheries Biologist Supervisor 
 Department of Fish and Wildlife, Region 1  
 
From: Jonathan Hollis 
 Environmental Scientist 
 Department of Fish and Wildlife, Region 1 
  
 Chris Loomis 
 District Fisheries Biologist 
 Department of Fish and Wildlife, Region 1 
 
Subject: Conditions for 2021 Fish Passage and Staging/Holding in the Lower Eel River, at 

Sandy Prairie 
 

On August 30, 2021, California Department of Fish and Wildlife District Fisheries 
Biologist Chris Loomis and Environmental Scientist Jonathan Hollis (CDFW) 
performed an evaluation of the channel morphology and water quality of the Lower Eel 
River at Mercer-Fraser Company’s Sandy Prairie/Cenavari Gravel Bar Extraction 
Project (Project; Figure 1). The purpose of this assessment was to identify 
impediments to fish-passage for early migrating Chinook salmon (Oncorhychus 
tshawytscha) and Steelhead (O. mykiss), hereafter adult salmonids, and to develop 
recommendations for improving passage conditions.  
 
Each fall, beginning in September, early migrating adult salmonids ascend the river 
from the “tidewater” near Fernbridge, travel through areas of shallow riffle and 
marginal-quality holding-habitat, and disperse upstream to the “12th Street Hole” near 
the Riverlodge. This hole typically provides the best staging/holding habitat in the 
lower river due to its size, depth, and water quality. The quality of other holding habitat 
between tidewater and the 12th Street Hole has declined over the last ten years as 
most pools filled with sediment and became shallower. Very low, drought-condition 
flows during the summer of 2021 make the riffles between tidewater and 12th Street 
Hole especially difficult for migrating adult salmonids to pass. Current conditions 
increase the risks to early migrating fish, from predation, poaching, stranding, 
crowding and disease, and it is presumed adult salmonids will experience more 
favorable conditions if they can pass shallow riffles to access better habitat in the 12th 
Street Hole.  
 
During our inspection of the Project, specifically Assessor’s Parcel Number 200-352-
006, CDFW determined three critical (impassable) riffles currently block access to the 
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12th Street Hole (Figures 2 – 6; riffles A, C, and D; Lat/Long 40.5898, -124.1638 and 
40.5888, -124.1626, and 40.5892, -124.1629 respectively). Flows in this section are 
dispersed across multiple flow paths, most notably between riffles A, C, and D, with no 
feasible path for adult salmonids to ascend. Preliminary analysis suggests a 2020 
trench-extraction, combined with meager winter-flows and gravel recruitment may 
have contributed to the formation of existing channel morphology and hydrology. If 
drought conditions persist, no meaningful rise in streamflow occurs, and adult 
salmonids attempt to ascend these critical riffles, the risks to early migrants could 
intensify. Recently, Mercer-Fraser has expressed willingness to assist in altering the 
channel in the Project area to alleviate the hazards posed by the critical riffles. 
Channel alterations meant to facilitate passage could receive authorization under the 
existing Lake or Streambed Alteration Agreement (1600-2014-0066-R1), pursuant to 
Measure 2.7.3 which states “Aquatic or riparian mitigation and enhancement activities 
shall be implemented to minimize seasonal and cumulative extraction impacts, and to 
compensate for unavoidable impacts of gravel extraction and processing activities 
within the stream corridor.” 

 
CDFW presents the following options for management’s consideration: 
 

1. No Alteration of Critical Riffles. This option proposes taking no action to alter 
existing conditions. To our knowledge, no downstream-barrier preventing early 
migrants from reaching critical Riffles A, C, or D currently exists. If streamflow 
conditions do not change, we can reasonably expect fish to arrive in the coming 
weeks, find passage blocked by Riffle A, ascend Riffle B, find passage blocked 
at Riffles C and D, and begin congregating in Run B. This scenario makes fish 
vulnerable to the risks already mentioned, and particularly presents a risk of 
crowding, the consequences of which could include fish attempting to ascend 
Riffles C and D (thereby becoming stranded), or, in the case of deteriorating 
water quality, increased susceptibility to disease. Water quality measurements 
made by CDFW at 1200 on August 30 suggest potentially suitable water 
temperature and dissolved oxygen (DO) in Runs A and B and the pool 
downstream (temperature 19o C; 14o C near the confluence with Strongs Creek; 
DO 70% - 112%), though more measurements should be collected as both 
temperature and DO fluctuate over a 24-hour period and congregating fish 
could result in declining water quality.  
 

2.  Alteration of Critical Riffle A. This option proposes excavating Riffle A over a 
length of approximately 100 meters to provide passage by linking the 
downstream pool to Run A via a shallow trench. The effects of this excavation 
on the hydrology in Run A are uncertain – the risk of reducing the capacity for 
Run A to convey sufficient flow should be evaluated further. 
 

3. Alteration of Critical Riffle D and Riffle B. This option proposes excavating a 
shallow trench linking Riffle B to Run B and excavating Riffle D to link Run B to 
Run A. Each excavation should span approximately 20 meters and be limited to 
the extent necessary to facilitate passage. If management decides to pursue 
alteration activities, this option seems preferrable to Option 2 given the current 
river morphology. This option would keep excavation to a minimum and follow 
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existing flow paths and elevation gradients, maximizing the effect of the minimal 
flows currently present. The modified channels would create short, easily 
ascended riffles and connect the deep existing runs. This option also maintains 
connectivity to Strongs Creek which provides cold, oxygenated water to this 
area and provides rearing habitat for juvenile salmonids. 

 
Another action deserving consideration, though not specifically evaluated during 
CDFW’s recent assessment, involves preventing migrating fish from leaving the 
tidewater and entering the lower river with a weir or other means of exclusion. This 
could be undertaken in conjunction with the options listed above, but further analysis 
is warranted. 

 
 
 

 
Figure 1. Aerial imagery captured July 20, 2021, excerpted from the 2021 Pre-extraction Plan for the Project; 
streamflow has since subsided dramatically. Red box indicates portion of the project area containing critical riffles 
and unfavorable staging/holding conditions identified during an August 30, 2021 CDFW site-inspection. 



 
 
 
 
 
 

 
Figure 2. Diagram of features observed during August 30, 2021 inspection, depicted on aerial imagery captured July 20, 2021. Arrows indicate direction of 
streamflow. Currently all flow originating upstream of the Project area passes under the bridge, however, below the bridge the channel is split between Run A and 
Run B. Run B is at a lower elevation than Run A (approximately 1 – 2 meters lower) and apparently holds more water (average depth ranges from 45 – 60 cm, 
versus 10 – 30 cm in Run A.) Most flow from the focal area exits Riffle B, which remains passable as of August 30, 2021.



 

 
Figure 3. Drone imagery collected by Mercer-Fraser on September 2, 2021 depicting current conditions in the 
Project area. 
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Figure 4. Riffle A, viewed from downstream on August 30, 2021. Note temporary bridge in background. Riffle A is 
approximately 75 meters long, with an average width of 7 meters, and average depth less than 7 centimeters. 
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Figure 5. Riffle C, viewed from upstream on August 30, 2021. Note rockpile in foreground and Run B in the 
background. Riffle C is approximately 65 meters long, with an average width of 15 meters and average depth less 
than 15 cm. 
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Figure 6. Riffle D, viewed from Run B. Note change in elevation from Run A (background) to Run B. Riffle D is 
approximately 100 meters wide, with surface flow permeating the majority of the bar separating Runs A and B; it 
is approximately 20 meters long, with an average depth less than 8 cm. 
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Figure 6. Proposed location for potential excavation linking Run B to Riffle B to provide fish passage. Option 3 
proposes constructing a shallow trench approximately 20 meters long.  


