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Chapter 1 

INTRODUCTION 
 

On behalf of the North Coast Regional Water Quality Control Board (RWQCB), California Trout (Project 

Applicant) has prepared this Initial Study/Mitigated Negative Declaration (IS/MND) to provide the 

public, responsible agencies, and trustee agencies with information about the potential environmental 

effects of the proposed Elk River Sediment Remediation and Habitat Rehabilitation Pilot 

Implementation Project (Project, or Proposed Project). The document was prepared pursuant to the 

requirements of the California Environmental Quality Act (CEQA) of 1970 (as amended) and the State 

CEQA Guidelines (14 California Code of Regulations 15000 et seq.) 

 

 

1.1 Introduction  
Elk River, the largest tributary to Humboldt Bay and natal stream to four species of anadromous 

salmonids, is undergoing intensive watershed-wide recovery efforts to remediate impairments 

associated with excessive channel sedimentation. Chronic high turbidity associates with the elevated 

sediment supply and reduced channel conveyance capacity resulting from channel sedimentation have 

impaired domestic and agricultural water supply, degraded aquatic habitat, and increased Ȱnuisanceȱ1 

flooding. 

 

Watershed Setting 

The Elk River drains a 58.3 square mile watershed in Humboldt County, California. The basin drains 

westward across the seaward slope of the outer Coast Range to the coastal plain and into Humboldt 

Bay, near the City of Eureka.82% of the mountainous upper third of the watershed is zoned as timber 

production zone. Humboldt Redwood Company (HRC and Green Diamond Resource Company (GDRC) 

own and manage 75% and 7% of the Upper Elk River watershed, respectively. The remaining portions 

of the upper Elk River Watershed comprise the Bureau of Land Management (BLM) Headwaters Forest 

Reserve established in 1999 (13%) and a combination of non-industrial timberlands, private residences, 

and agricultural land uses (5%). The lower Elk River Watershed is primarily under grazing and rural 

residential uses. Martin Slough is urbanizing, and additional residential development is anticipated in 

the coming decades. 

                                                           
1 California Water Code §13050 defines nuisance to mean anything which meets all of the following requirements: 

1. Is injurious to the health, or is indecent or offensive to the senses, or an obstruction to the free use of property, so as to 
interfere with the comfortable enjoyment of life or property. 

2. Affects at the same time an entire community or neighborhood, or any considerable number of persons, although the extent of 
the annoyance or damage inflicted in individuals may be unequal. 

Occurs during, or as a result of, the treatment or disposal of waste. 
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Elk River provides critical habitat for several species of historically abundant anadromous salmonids, 

including coho salmon (Oncorhynchus kisutch), Chinook salmon (O. tshawytscha), steelhead (O. 

mykiss), and coastal cutthroat trout (O. clarkia). Three species (Chnook, coho) aand steelhead) are 

currently listed as endangered under the Federal Endangered Species Act (ESA), and coho are also 

listed under the California Endangered Species Act (CESA). Prior to human disturbances, Elk River 

supported large numbers of coho salmon (California Department of Fish and Game, 1994) (Weitcamp, 

1995) (Humboldt Bay Watershed Advisory Committee (HBWAC), 2005), (National Marine Fisheries 

Service, 2014). The upper watershed, tributaries, and Mainstem Elk River provide exceptional potential 

for restoring salmonid spawning and rearing habitat (with some upper reaches within the watershed 

continuing to provide good quality habitat). 

 

Watershed Condition and Impairment 

The Elk River watershed has undergone several extensive anthropogenic disturbances over the last 

century and a half. Commercial timber harvest operations beginning in the late 1800s severely altered 

natural hillslope erosional processes and significantly changed sediment supply, transport, and 

depositional processes in stream channels and on floodplains. Stream channels were historically 

maintained relatively clean of large wood to facilitate transporting logs downstream. Timber 

harvesting and consequent management-related sediment loading markedly increased from 1988 to 

2000 when Maxxam Corporation (Maxxam) owned and managed Pacific Lumber Company (PALCO). 

During this time, PALCO adopted more aggressive road building and silvicultural practices, 

accelerating the annual average harvest rate by approximately five times the previous long-term 

average (Regional Water Board 2013). During this period of accelerated harvest, Elk River experienced 

several water years with higher than average rainfall. Significant rainfall events that occurred across 

the highly erodible and recently disturbed landscape during these years resulted in numerous large 

landslides, historically unprecedented sediment delivery to the upper Elk River and its tributaries, and 

significant sedimentation in lower-gradient channel reaches. Elevated sediment loading and channel 

sedimentation continued through the last decade of the twentieth century. Humboldt Redwood 

Company is the current owner of these former PALCO lands and is working to mitigate controllable 

sediment sources. 

 
Changes in floodplain land uses in Lower Elk River, primarily for livestock and dairy operations, have 

also affected stream channel, riparian vegetation, and salmonid habitat conditions. Estuarine and tidal 

wetlands were diked and drained to reclaim these lands for agricultural use, reducing the extent and 

effects of tidal influence in lower reaches of Elk River. Although land development and infrastructure 

are relatively limited in Elk River, numerous roads and bridges, rural residential developments, and 

other infrastructure have also altered watershed conditions.  
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Discharges of sediment and organic debris to watercourses have aggraded stream channels in the low 

gradient reaches of Elk River, significantly reducing channel capacity. Prior analysis of available North 

Fork Elk River, South Fork Elk River, and Mainstem Elk River cross-sectional area indicate there is 

approximately 640,000 cubic yards (yd3) of excess stored sediment in the Elk River channel, including 

more than 280,000 yd3 in the lower North Fork Elk River, nearly 100,000 yd3 in the lower South Fork 

Elk River, and nearly 260,000 yd3 in the upper Mainstem Elk River (North Coast Regional Water Quality 

Control Board (NCRWQCB), 2013). Severe stream channel aggradation has increased the incidence of 

nuisance flooding, affecting property access and use and increasing the incidence of nuisance 

flooding, affecting property access and use and increasing the risk to human health and welfare. Fields, 

roadways, driveways, homes, and septic systems are frequently inundated. Overbank flooding onto 

roads and private properties in Elk River now occurs several times per year (depending on the 

ÆÒÅÑÕÅÎÃÙȟ ÉÎÔÅÎÓÉÔÙȟ ÁÎÄ ÄÕÒÁÔÉÏÎ ÏÆ ÓÔÏÒÍ ÅÖÅÎÔÓ ×ÉÔÈÉÎ ÔÈÅ ȰÉÍÐÁÃÔÅÄ ÒÅÁÃÈȱȢ2 

 

Regulatory Setting 

The State Water Resources Control Board (SWRCB) is responsible for the protection of resources 

which are held in trust for the public, must protect public trust uses whenever feasible, and must 

consider these public trust values in the balancing of all ȰÂÅÎÅÆÉÃÉÁÌ ÕÓÅÓȱ ÏÆ ×ÁÔÅÒȢ Beneficial uses3 

broadly define the resources, services, and qualities of aquatic systems that are the ultimate goals of 

protecting and achieving high water quality. %ÁÃÈ ÏÆ ÔÈÅ ÓÔÁÔÅȭÓ ÎÉÎÅ 2ÅÇÉÏÎÁÌ 7ÁÔÅÒ 1ÕÁÌÉty Control 

Boards (RWQCBs) is responsible for designating beneficial uses and establishing water quality 

objectives for waters within their region. These beneficial uses are defined in the Water Quality Control 

Plan, or Basin Plan, for each region. The basin plan designates or establishes: (1) beneficial uses to be 

protected; (2) water quality objectives; and (3) a program of implementation to achieve the water 

quality objectives (Water Code §13050).  

 

Beneficial uses of water in the Elk River watershed include:  
 

Á Municipal Water Supply (MUN)  
Á Non-Contact Water Recreation (REC-2)  
Á Agricultural Supply (AGR)  
Á Commercial or Sport Fishing (COMM)  
Á Industrial Service Supply (IND)  
Á Cold Freshwater Habitat (COLD)  
Á Industrial Process Supply (PRO)  
Á Wildlife Habitat (WILD)  

                                                           
2 $ÅÆÉÎÅÄ ÂÙ ÔÈÅ .ÏÒÔÈ #ÏÁÓÔ 271#" ÁÓ ÅØÔÅÎÄÉÎÇ ÆÒÏÍ ÔÈÅ ÃÏÎÆÌÕÅÎÃÅ ÏÆ "ÒÏ×ÎȭÓ 'ÕÌÃÈ ÏÎ ÔÈÅ .ÏÒÔÈ &ÏÒË %ÌË 2ÉÖÅÒ ÁÎÄ 4ÏÍȭÓ 'ÕÌÃh in 
the South Fork Elk River to Berta Road on the Mainstem Elk River. (North Coast Regional Water Quality Control Board (NCRWQCB), 2016) 

3 Beneficial uses are the cornerstone of water quality protection under the RWQCB Basin Plan for the North Coast region. Designated 
beneficial uses, plus water quality objectives, form the basis of water quality standards.  The federal Clean Water Act and California Water 
Code mandate the development of water quality standards for all waterbodies within the state, including wetlands 

Á Groundwater Recharge (GWR)  
Á Rare, Threatened, or Endangered 

Species (RARE)  
Á Freshwater Replenishment (FRSH)  
Á Migration of Aquatic Organisms 

(MIGR)  
Á Navigation (NAV)  
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Á Spawning, Reproduction, and/or Early 
Development (SPWN)  

Á Hydropower Generation (POW)  
Á Aquaculture (AQUA)  
Á Water Contact Recreation (REC-1)  

Á Estuarine Habitat (EST) (applies only 
to estuarine portion of the watershed)  

Á Flood Peak Attenuation/Flood Water 
Storage (FLD)  

Á Wetland Habitat (WET)  
Á Water Quality Enhancement (WQE)  

 

Per the Porter-Cologne Water Quality #ÏÎÔÒÏÌ !ÃÔȟ Ȱwater quality objectivesȱ ÁÒÅ ÄÅÆÉÎÅÄ ÁÓ ÔÈÅ 

ÁÌÌÏ×ÁÂÌÅ ȰÌÉÍÉÔÓ ÏÒ ÌÅÖÅÌÓ ÏÆ water quality constituents or characteristics that are established for the 

reasonable protection of beneficial uses of water ÏÒ ÔÈÅ ÐÒÅÖÅÎÔÉÏÎ ÏÆ ÎÕÉÓÁÎÃÅ ×ÉÔÈÉÎ Á ÓÐÅÃÉÆÉÃ ÁÒÅÁȢȱ  

Elk River channel conditions do not currently meet established water quality objectives for sediment, 

suspended material, settleable matter, turbidity, and dissolved oxygen. Degraded conditions 

adversely affect multiple beneficial uses including Municipal Water Supply (MUN), Agricultural Supply 

(AGR), Cold Freshwater Habitat (COLD), Rare, Threatened, or Endangered Species (RARE), Migration 

of Aquatic Organisms (MIGR), Spawning, Reproduction, and/or Early Development (SPWN), and Water 

Contact Recreation (REC-1). 

 

To address flooding, mechanical removal of in-stream sediment deposits in the middle reach was 

proposed by residents in 1998. In response, the RWQCB convened a Technical Advisory Committee 

(TAC) to guide discussion and identify information needed to understand the effectiveness and 

potential environmental consequences of dredging, among other sediment remediation alternatives. 

Based on TAC recommendations, the RWQCB concluded that: 
 

1) A better understanding of existing channel conditions and physical processes was necessary 

to evaluate the potential effects of sediment remediation measures and other direct actions 

designed to hasten beneficial uses of water in Elk River; and  

2) Development of appropriate and effective measures would require an integrated, system-

wide, and scientifically-based planning effort informed by predictive modeling of hydraulic and 

geomorphic response to potential treatment alternatives. 

 

To better understand causative mechanisms associated with sediment impairment, the RWQCB 

initiated technical studies to evaluate erodible geology, tectonic uplift, and inter-seismic subsidence 

on past discharge volumes and the relative contribution of each mechanism ÏÎ ÔÈÅ ÓÙÓÔÅÍȭÓ ÁÂÉÌÉÔÙ ÔÏ 

transport sediment. For more information, refer to the Upper Elk River: Technical Analysis for Sediment 

ɉ4ÅÔÒÁ4ÅÃÈȟ ΤΡΣΧɊ ×ÈÉÃÈ ÄÅÓÃÒÉÂÅÓ ÔÈÅ %ÌË 2ÉÖÅÒȭÓ ÁÓÓÉÍÉÌÁÔÉÖÅ ÃÁÐÁÃÉÔÙ ÆÏÒ ÓÅÄÉÍÅÎÔ ÁÎÄ ÔÈÅÒÅÆÏÒÅ 

serves as the basis for the TMDL and this report:  
 

https://www.waterboards.ca.gov/northcoast/water_issues/programs/tmdls/elk_river/pdf/151222/03_2

0151021_Upper_Elk_River_Tech_Analysis_for_Sediment.pdf.  

 

https://www.waterboards.ca.gov/northcoast/water_issues/programs/tmdls/elk_river/pdf/151222/03_20151021_Upper_Elk_River_Tech_Analysis_for_Sediment.pdf
https://www.waterboards.ca.gov/northcoast/water_issues/programs/tmdls/elk_river/pdf/151222/03_20151021_Upper_Elk_River_Tech_Analysis_for_Sediment.pdf
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Per the provisions of §Section 303(d) of the Clean Water Act, waterbodies that do not meet their 

ÄÅÓÉÇÎÁÔÅÄ ÂÅÎÅÆÉÃÉÁÌ ÕÓÅÓ ÁÒÅ ÐÌÁÃÅÄ ÏÎ Á ÌÉÓÔ ÏÆ ȰÉÍÐÁÉÒÅÄ ×ÁÔÅÒ ÂÏÄÉÅÓȱɂcommonly referred to as 

the 303(d) list4. Elk River was placed on the 303(d) list of impaired waters in 1998, leading to the 

development of a Total Maximum Daily Load (TMDL) to satisfy the requirements of the CWA and 

development of a program of implementation to satisfy the requirements of the Porter Cologne Water 

Quality Control Act. The RWQCB released for public review a staff report for a Sediment TMDL for the 

Upper Elk River in 2013 (RWQCB, 2013). After additional technical reports and a lengthy public process 

of amending the Basin Plan, the RWQCB adopted the Action Plan for the Upper Elk River Sediment 

TMDL in 2016 (TWQCB, 2016). In the subsequent two years, the SWRCB and Office of Administrative 

Law approved the Basin Plan amendment, and the Upper Elk River Sediment TMDL became state law 

under California Code of Regulations Section 3909.6. Likewise, US EPA approved the Upper Elk River 

TMDL pursuant to Clean Water Act section 303(d) and implementing regulations.  

 

The Action Plan associated with the Upper Elk River Sediment TMDL identifies a combination of 

regulatory and non-regulatory actions that will lead to the attainment of water quality objectives, 

recover beneficial uses, protect high quality waters, and abate nuisance conditions in the Upper Elk 

River watershed. Due to continued instability in the watershed and the inherent uncertainty with 

existing sediment transport processes,  

 

The Program of Implementation (sometimes referred to as the Implementation Framework) identifies 

a combination of regulatory and non-regulatory actions that will lead to the attainment of water 

quality objectives, recovery of beneficial uses, and prevention of nuisance conditions. The Program of 

Implementation is an adaptive management approach involving sophisticated watershed modeling, 

and collaborative watershed stewardship. Its three main components include: 
 

Á Waste Discharge Requirements (WDRs) to minimize sediment loads from new and existing 

sediment sources in the Upper Elk River Watershed. 

Á Two non-ÒÅÇÕÌÁÔÏÒÙ ÐÒÏÇÒÁÍÓ ÉÎÔÅÎÄÅÄ ÔÏ ÉÎÆÏÒÍ ÔÈÅ ÒÅÓÔÏÒÁÔÉÏÎ ÓÔÒÁÔÅÇÙϺÔÈÅ Elk River 

Recovery Assessment and the Elk River Watershed Stewardship Program, described in more 

detail in the following section. 

 

Per the Action Plan ÆÏÒ ÔÈÅ 5ÐÐÅÒ %ÌË 2ÉÖÅÒ 3ÅÄÉÍÅÎÔ 4-$,ȟ ȰÐÉÌÏÔ ÒÅÍÅÄÉÁÔÉÏÎ ÐÒÏÊÅÃÔÓ ×ÉÌÌ ÂÅ 

implemented as part of the Elk River Recovery Assessment, including effectiveness monitoring to 

                                                           
4 For more information on the Elk River Sediment TMDL and other related projÅÃÔÓ ÁÎÄ ÐÒÏÇÒÁÍÓȟ ÓÅÅ ÔÈÅ .ÏÒÔÈ #ÏÁÓÔ 271#"ȭÓ %ÌË 2ÉÖÅÒ 

TMDL home page located at: https://www.waterboards.ca.gov/northcoast/water_issues/programs/tmdls/elk_river/.  

For more information on TMDLs, see How TMDLs are Adopted: The Basin Planning Process fact sheet located here: 

https://www.waterboards.ca.gov/rwqcb2/water_issues/programs/TMDLs/mainpagegraphics/basin_planning_fs.pdf.  

 

https://www.waterboards.ca.gov/northcoast/water_issues/programs/tmdls/elk_river/
https://www.waterboards.ca.gov/rwqcb2/water_issues/programs/TMDLs/mainpagegraphics/basin_planning_fs.pdf
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assess which techniques should be brought full-scale.ȱ (North Coast Regional Water Quality Control 

Board (NCRWQCB), 2016) 

 

The Proposed Project has been funded by State Water Resources Control Board (SWRCB) Timber 

Regulation and Forest Restoration Fund, Agreement No. D1513103. California Trout (CalTrout) is the 

grant recipient and will serve as permit applicant (landowner Duly Authorized Agent). According to 

the Grant Agreement, California Trout will implement a pilot sediment remediation project on the 

North Fork of the Elk River to test key assumptions of the Elk River Recovery Assessment (ERRA), the 

predictive ability of the Hydrodynamic Sediment Transport (HST) Model, and the success, cost-

effectiveness, and permitting requirements associated with mechanical sediment removal.  

 

The Elk River Recovery Assessment 

In 2013, in part to address the TAC recommendations described above (e.g., better understanding of 

existing conditions, and a system-wide planning effort), the RWQCB received funding from the State 

Water Board Cleanup and Abatement Account to conduct the Elk River Recovery Assessment 

(Recovery Assessment or ERRA) and Sediment Remediation Pilot Implementation Project. The goal of 

the Recovery Assessment, completed in October 2018, was to test the response of the system to a 

suite of direct recovery actions. Identified potential recovery actions include mechanical sediment 

remediation; new channel construction; on-channel or off-channel detention basins; levee 

construction or modification; vegetation management; infrastructure improvements; creation of 

floodplain benches, high flow channels, and placement of in-stream large wood habitat structures. 

The Recovery Assessment concluded in October 2018 with the release of a Final Report which is 

intended to satisfy the 271#"ȭÓ need for a feasibility study for sediment remediation. The Elk River 

Recovery Assessment: Recovery Framework (California Trout, 2018) analyzes the system-wide fate 

and transport of sediment deposited in the Elk River Channel since approximately 1988. It evaluates 

channel conditions following future implementation of the Elk River TMDL Action Plan and associated 

waste discharge requirements, and the potential of the Elk River to recover beneficial uses under 

different management scenarios: 
 

https://www.waterboards.ca.gov/northcoast/water_issues/programs/tmdls/elk_river/pdf/181203/ERR

A%20Framework%20with%20appendices_181202%20(large).pdf 

 

The Elk River Watershed Stewardship Program 

4Ï ÁÃÃÏÍÐÁÎÙ ÔÈÅ 2ÅÇÉÏÎÁÌ 7ÁÔÅÒ "ÏÁÒÄȭÓ ÒÅÇÕÌÁÔÏÒÙ ÐÒÏÇÒÁÍ ɉ4-$, !ÃÔÉÏÎ 0ÌÁÎ ÁÎÄ 7ÁÓÔÅ 

$ÉÓÃÈÁÒÇÅ 2ÅÑÕÉÒÅÍÅÎÔÓ ɍ7$2ÓɎɊ ÁÎÄ ÔÈÅ 2ÅÃÏÖÅÒÙ !ÓÓÅÓÓÍÅÎÔȭÓ ÔÅÃÈÎÉÃal feasibility studies, 

the RWQCB is also supporting the Elk River Watershed Stewardship Program. The intent of the 

Stewardship Program is to coordinate private landowner, resource agency, and other stakeholder 

participation in recovery planning and implementation.  

https://www.waterboards.ca.gov/northcoast/water_issues/programs/tmdls/elk_river/pdf/181203/ERRA%20Framework%20with%20appendices_181202%20(large).pdf
https://www.waterboards.ca.gov/northcoast/water_issues/programs/tmdls/elk_river/pdf/181203/ERRA%20Framework%20with%20appendices_181202%20(large).pdf
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The Stewardship Program will: 
 

1) Coordinate directly with watershed residents, state and federal resource agency staff, and 

other stakeholders to solicit input and transmit information on recovery program activities 

that are ongoing throughout the watershed. 

2) Provide a broad umbrella under which specific working groups form to coordinate resource 

management issues in a collaborative and transparent way. 

3) Seek to build partnerships, interpret technical studies for stakeholders, landowners, and the 

public, and identify pilot projects and future remediation actions that are feasible, fundable, 

and broadly supported by stakeholders. 

 

The outcome of the Stewardship Program will result in an Action Plan for the Recovery of Beneficial 

Uses of Water in Elk River. The action plan will support development of a Programmatic Environmental 

Impact Report/Environmental Impact Statement required by CEQA and NEPA respectively and during 

federal Endangered Species Act consultation. 

 
 

1.2 Project Goals and Objective 

The goal of the Proposed Project is to begin to remediate excess fine sediment, nuisance flooding, loss 

of water quality beneficial uses, and degraded juvenile salmonid rearing habitat uses by excavating 

approximately 22,000 cubic yards of sediment from the bed and banks of the North Fork Elk River 

within the Project area to re-create a more natural channel form and salmonid habitat.  

 

Attendant to the Project goal, the objectives of the Elk River Sediment Remediation and Habitat 

Rehabilitation Pilot Implementation Project are to:  
 

Á Reduce the frequency and duration of nuisance flooding by lowering water levels;  

Á Reconstruct a natural channel morphology of riffle-pool sequences, with deep pools (>3-6 ft 

deep), fine gravel-bedded riffles, and abundant large wood habitat structures; 

Á Enhance winter and summer juvenile salmonid habitat by expanding rearing habitat area and 

increasing winter habitat refugia related to large wood structures and off-channel areas; 

Á Increase the sediment transport capacity during winter storms;  

Á Monitor annual rates and volumes of sediment aggradation in re-constructed channels, and 

the persistence and utilization of rehabilitated habitat features; 

Á Improve low Dissolved Oxygen (DO) concentrations during the summer low-flow rearing 

season; 

Á Maintain existing riparian habitat and enhance riparian understory and canopy species 

diversity; 

Á Avoid short-term and long-term impacts to private property and public infrastructure; and  
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Á Determine the regulatory compliance pathways for addressing construction-related impacts 

from Project implementation, including environmental constraints, CEQA compliance, 

regulatory permit conditions, sediment disposal options, construction logistics, and cost 

details.  

 

The results of the Proposed Project will contribute to:  
 

Á Evaluating the feasibility of mechanical sediment remediation as a treatment approach along 

the impacted reaches of the Elk River, including methods, logistics, cost-effectiveness, and 

outcomes;  

Á Testing the predictive ability of a Hydrodynamic Sediment Transport (HST) Model developed 

as part of the Elk River Recovery Assessment (ERRA);  

Á Planning for a next-phase, large-scale program to address nuisance conditions and restore 

beneficial uses in the lower Elk River; and  

Á Demonstrating to the local community the process for project design, regulatory compliance, 

and implementation that will be required to implement a larger-scale restoration program 

ÔÈÒÏÕÇÈÏÕÔ ÔÈÅ ÅÎÔÉÒÅ ȰÉÍÐÁÃÔÅÄ ÒÅÁÃÈȢȱ 

 

 

1.3 Project Location 
The Elk River drains a 58.3 square mile (mi2) watershed in Humboldt County, California. The basin drains 

westward across the seaward slope of the outer Coast Range to the coastal plain and into Humboldt 

Bay, near the City of Eureka (Figure 1). The basin can be divided into four main areas: (1) North Fork Elk 

River (58.2 km2), (2) South Fork Elk River (50.4 km2), (3) Mainstem Elk River downstream of the North 

Fork Elk River and South Fork Elk River confluence (26.9 km2), and (4) Martin Slough (15.3 km2) (Figure 

1). 

 

The Proposed Project is located in the Lower North Fork Elk River Subbasin within the Upper Elk River 

waterbody. The Project area is located in the McWhinney Creek and Fields Landing USGS quadrangles 

(T4N, R1W, Sections 25 and 26). The North FoÒË %ÌË 2ÉÖÅÒȭÓ ÌÅÇÁÌ ÄÅÓÃÒÉÐÔÉÏÎ ÁÔ ÔÈÅ ÃÏÎÆÌÕÅÎÃÅ ×ÉÔÈ ÔÈÅ 

Elk River is T04N R01W S26. Its location is 40,7025 degrees north latitude and 124.1511 degrees west 

longitude, LLID number 1241512407026. The Proposed Project is located on private property (six 

parcels) along the lower-most 6,200 ft of the North Fork Elk River, in unincorporated Humboldt 

County, California (Table 1).  
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Figure 1. Project location overview map. 
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Table 1. Summary of property ownership and associated General Plan Land Use Designation and Zoning 
(Humboldt County, 1995, pp. 33, 34) 

!ÓÓÅÓÓÏÒȭÓ 

Parcel 

Number 

(Parcel Center) 

Latitude 

Longitude 

Zoning 

(Current 

General Plan) 

Zoning with 

Combining 

Zones 

Landowner 

Names 

Address 

311-041-

006 

40.6995 

+-124.1419 

AR-10 (Eureka 

Community 

Plan [ECP]) 

AG-B-5 (10) Wrigley 

 

2550 Wrigley Road 

Eureka, CA 95503 

311-242-001 40.7016- 124.1462 AR-10 (ECP) AG-B-5(10) Nicklas, Philip M 

& Sharyn E 

8094 Elk River 

Road, Eureka, CA 

95503 

311-243-002 

(access 

only) 

 

40.7012 

+-124.1478 

AR-10 (ECP) AG-B-5 (10) Nicklas, Philip M 

& Sharyn E  

8094 Elk River 

Road, Eureka, CA 

95503 

311-243-001 

 

40.7025 

+-124.1488 

AR-10 (ECP) AG-B-5(10) Keele, Scott and 

Susan 

 

8080 Elk River 

Road, Eureka, CA 

95503 

311-021-013 

 

40.7039 

+-124.1555 

AR-10 (ECP) AG-B-5(10) Wrigley 7968 Elk River 

Road, Eureka CA 

95503 

311-041-

008 

40.6977 

+-124.1413 

AR-10 (ECP) AG-B5 (10) HRC (property 

across from 

Wrigley Orchard 

channel 

excavation) 

No Address 

(Property line is 

center of channel 

per HRC) 
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The Project proposes sites in &%-!ȭÓ 100-year flood hazard zone (Figure 2) and (ÕÍÂÏÌÄÔ #ÏÕÎÔÙȭÓ 

designated Streamside Management Area (Figure 3).  

 

 
Figure 2. &%-!ȭÓ ΣΡΡ-Year Flood Zone overlaid on proposed project action areas. 
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Figure 3. (ÕÍÂÏÌÄÔ #ÏÕÎÔÙȭÓ 3ÔÒÅÁÍÓÉÄÅ -ÁÎÁÇÅÍÅÎÔ !ÒÅÁ ÏÖÅÒÌÁÉÄ ÏÎ ÐÒÏÐÏÓÅÄ ÐÒÏÊÅÃÔ ÁÃÔÉÏÎ ÁÒÅÁÓȢ 

 

The properties are designated Agricultural Rural (AR-10) and are zoned Agricultural General (AG) B-

5(10) (Figure 4) with flood hazard (Figure 2) and Streamside Management Area (Figure 3) overlays. 
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Figure 4. Land Use, zoning and overlay designations within proposed project action areas, consisting of 
Agricultural Rural (AR) and Agricultural Exclusive (AE). 
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1.4 Landowner Coordination and Agency Partnerships 
All land adjacent to the river channel in the project area is privately owned. California Trout is acting as 

the landowner liaison for the Proposed Project and will serve as a Duly Authorized Agent for 

landowners on permit applications. In addition, the Elk River Stewardship Program (see Section 3.19) 

was re-initiated in early-2019 and will provide an opportunity for stakeholders from the entire Elk River 

community to participate in the efforts to plan and design activities to reduce nuisance flooding and 

regain beneficial uses in the lower watershed. 

 

Landowners within the project area have been involved throughout  development of the Proposed 

Project and were consulted at each stage of Project Design (30% and 65% engineering designs). 

Landowners have already signed access agreements which have allowed California Trout to submit 

grant applications and access agreements that allow California Trout and its agents to conduct surveys 

and technical studies on their property in order to advance the Project designs. All project actions will 

require landowner approval prior to implementation. Once the Project is complete, landowners will 

be required to sign a five-year Maintenance Access Agreement to allow Project monitoring and 

conduct maintenance as needed. 

 

 

1.5 Intent and Scope of this Document 
This Initial Study/Mitigated Negative Declaration (IS/MND) has been prepared in accordance with the 

California Environmental Quality Act (CEQA), under which the Elk River Sediment Remediation and 

Habitat Rehabilitation Pilot Implementation 0ÒÏÊÅÃÔ ÃÏÎÓÔÉÔÕÔÅÓ Á Ȱ0ÒÏÊÅÃÔȢȱ The North Coast RWQCB, 

as the lead agency under CEQA, will consider the potential environmental impacts of project activities 

when it considers whether to approve the project. This IS/MND does not recommend approval or 

denial of the Proposed Project. 

 

The IS/MND ÄÅÓÃÒÉÂÅÓ ÔÈÅ 0ÒÏÐÏÓÅÄ 0ÒÏÊÅÃÔ ÁÎÄ ÉÔÓ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÓÅÔÔÉÎÇȟ ÉÎÃÌÕÄÉÎÇ ÔÈÅ 0ÒÏÊÅÃÔ !ÒÅÁȭÓ 

existing conditions and applicable regulatory requirements. This IS/MND also evaluates potential 

environmental impacts from the Proposed Project to the following resources. 
 

Á Aesthetics 

Á Agriculture and Forestry Resources 

Á Air Quality 

Á Biological Resources 

Á Cultural Resources 

Á Geology, Soils, and Seismicity 

Á Greenhouse Gas Emissions 

Á Hazards and Hazardous Materials 

Á Hydrology and Water Quality 
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Á Land Use and Planning 

Á Mineral Resources 

Á Noise 

Á Population and Housing 

Á Public Services 

Á Recreation 

Á Transportation and Traffic 

Á Utilities and Service Systems 

 

The Proposed Project incorporates mitigation measures to ensure there would be no significant 

adverse impacts on the environment. Over the long term, the Project would benefit overall hydrologic 

functions and water quality, with associated positive impacts on aquatic habitat and other beneficial 

uses.  

 

 

1.6 Public Involvement Process 
Public disclosure and dialogue are priorities under CEQA. Accordingly, CEQA requires a period during 

the IS/MND process when interested stakeholders, public agencies, and general public can provide 

comments on the impacts of the Proposed Project. Pursuant to Sections 15073.5 and 15105[b] of the 

CEQA Guidelines, the North Coast RWQCB is now circulating this document for a 30-day public and 

agency review. All comments received prior to 5:00 p.m. on the date identified for closure of the 

public comment period in the Notice of Intent to Adopt a Mitigated Negative Declaration (IS/MND) 

will be considered. 

 

Input, questions, or comments on the Proposed Project should be directed to: 
 

Chuck Striplen, PhD 

Environmental Scientist ɀ Adaptive Watershed Management Unit 

North Coast Regional Water Quality Control Board 

5550 Skylane Blvd, Ste. A, Santa Rosa, CA 95403 

Email: charles.striplen@waterboards.ca.gov 

 

 

1.7 Organization of this Document 
This IS/MND document contains the following elements: 

 

Chapter 1, Introduction. This chapter provides a brief project introduction, describes the goals 

and objectives of the Proposed Project, summarizes the scope and contents of the IS/MND, 

mailto:charles.striplen@waterboards.ca.gov
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provides contact information for commenting on the document, and describes impact 

terminology used in this document. 

 

Chapter 2, Project Description. This chapter summarizes the Proposed Project, including 

descriptions of the project purpose and goals; the project development process; project 

elements; project implementation and oversight; avoidance and minimization measures; and 

related permits and approvals. 

 

Chapter 3, Environmental Checklist. This chapter presents the environmental checklist used to 

ÅÖÁÌÕÁÔÅ ÔÈÅ 0ÒÏÐÏÓÅÄ 0ÒÏÊÅÃÔȭÓ ÐÏÔÅÎÔÉÁÌ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÅÆÆÅÃÔÓȢ The checklist is based on the 

ÉÎÆÏÒÍÁÔÉÏÎ ÐÒÏÖÉÄÅÄ ÉÎ !ÐÐÅÎÄÉØ ' ÏÆ ÔÈÅ ÓÔÁÔÅȭÓ #%1! ÇÕÉÄÅÌÉÎÅÓȢ This chapter includes a 

brief environmental setting description for each resource topic and describes the Proposed 

0ÒÏÊÅÃÔȭÓ ÁÎÔÉÃÉÐÁÔÅÄ ÉÍÐÁÃÔÓ ÁÎÄ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÂÅÎÅÆÉÔÓȢ 

 

Chapter 4, References. This chapter provides a bibliography of printed references, web sites, 

and personal communications utilized in the preparation of this IS/MND. 

 

 

1.8 Impact Terminology 
This IS/MND uses the following terminology to describe environmental effects of the Proposed 

Project: 
 

Á A finding of No Impact is made when the analysis concludes that the Proposed Project would 

not affect the particular environmental resource or issue. 
 

Á An impact is considered Less than Significant if the analysis concludes that her would be no 

substantial adverse change in the environment and that no mitigation is needed. 
 

Á An impact is considered Significant if it results in substantial adverse change in the physical 

conditions of the environment. Significant impacts are identified by using specific significance 

criteria as a basis of evaluation. Mitigation measures and/or alternatives are identified to 

reduce these potential effects on the environment. 
 

Á This IS/MND identifies mitigation measures that are intended to lessen project impacts. The 

State CEQA Guidelines (14 CCR 15370) define mitigation as: 
 

o Avoiding the impact altogether by not taking a certain action or parts of an action; 

o Minimizing impacts by limiting the degree or magnitude of the action and its 

implementation; 

o Rectifying the impact by repairing, rehabilitating, or restoring the impacted environment; 
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o Reducing or eliminating the impact over time by preservation and maintenance operations 

during the life of the action; and 

o Compensating for the impact by providing substitute resources or environments. 
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Chapter 2 

PROJECT DESCRIPTION 
 

2.1 Background and Regulatory Setting 
 

The Elk River is the largest freshwater tributary to Humboldt Bay, and drains a basin area of 56.1 square 

miles into Entrance Bay south of the City of Eureka near Fields Landing. The Elk River basin is bounded 

on the west by commercial timberlands and on the east by Humboldt Bay. The coastal hills drain 

westward through the steep, forested upper watershed into the north and south forks of the Elk River 

before draining into a broad, flat valley, through which the mainstem (commonly referred to as the 

Lower Elk River) meanders. The Lower Elk River consists of low-gradient, alluvial channel types which 

gradually transition to tidally-influenced fresh, brackish, and saline slough channels.  

  

Located in the coastal temperate forest of Humboldt County, rainfall amounts in the Elk basin average 

55 inches per year and increase with elevation. The Elk River Basin is particularly steep compared to 

other coastal watersheds in Humboldt County, with an elevation ranging from 0-2,400 feet from the 

mouth of Humboldt Bay to the ridgeline. The basin is particularly erosion-prone due to high rainfall, 

highly erodible geology, and tectonic uplift. 

 

This upper watershed is currently primarily owned by Humboldt Redwood Company (HRC) and is 

actively managed for industrial timber. HRC lands are the headwaters source for runoff and sediment 

that accumulate in North Fork, South Fork, and mainstem below. Timber harvest activities are 

regulated by the California Department of Forestry and Fire under Timber Harvest Plans (THPs), by the 

Regional Water Quality Control Board under Waste Discharge Requirements (WDRs), and by the 

California Department of Fish and Wildlife under Habitat Conservation Plans (HCPs). 

 

Following excessive and unsupportable timber harvesting activities conducted in the upper watershed 

by the previous land owner Pacific Lumber Company (PALCO)5, the Elk River suffered catastrophic 

watershed effects as a result of extreme erosion and sediment discharged into the river in the late-

1980s and throughout the 90s. The resulting sedimentation overwhelmed the transport capacity of 

the river, resulting in channel aggradation and widening as the river bed filled in with sediment. The 

naturally steep stream banks and low terraced floodplains that defined the former bankfull channel 

have been covered with excessive amounts of very fine sand and silt-sized sediment, resulting in 

                                                           
5 PALCO filed for bankruptcy in 2007, and in 2008 transferred its holdings to the Mendocino Redwoods Company, later to become 
Humboldt Redwoods Company (HRC).   
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increased frequency of overbank flooding events. What were once deep pools and gravel bars have 

been filled-in and silted over, reducing habitat quality.  

 

The Elk River is the largest tributary to Humboldt Bay, and is aggraded from approximately 10.4 miles 

upstream of the river mouth and throughout the low gradient channels in what is commonly referred 

ÔÏ ÁÓ ÔÈÅ ȰÉÍÐÁÃÔÅÄ ÒÅÁÃÈȱ (Figure 5). 

 

 
Figure 5. Upper Elk River watershed Ȱimpacted reachȱ (in red)
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The impacted reach6 has been identified as impaired for sediment as a result of three related factors:  
 

1) Excess sediment has been deposited on the bed, banks, and floodplain, reducing channel 

conveyance;  

2) Sediment delivered from the upper watershed is predominated by very fine particles, which 

can embed gravel; and  

3) Deposited material is readily colonized by vegetation, which anchors the material and reduces 

the potential for remobilization to move sediment out of the system.  

 

The aggradation of the Elk River is a function of sediment volume as well as the composition of the 

sediment and increased opportunity for vegetation growth. This deposition has caused diminished 

flow conveyance resulting in frequent, extensive flooding. The flooding poses health and safety risks 

to residents and constitutes a nuisance condition. In addition, the sedimentation impacts salmon 

habitat and other water quality beneficial uses (described in the Biological Assessment [Appendix B] 

and Section 3.9 respectively).  

 

Sediment delivered from the upper watershed is dominated by very fine particles. These fine sediment 

deposits embed gravel and become anchored in place by vegetation, further slowing floodwaters and 

causing streams to overtop their banks with increased frequency and magnitude and further reducing 

the potential for remobilization to move the sediment out of the system (slows flow velocities and 

allows more residence time for sediment to drop out of the water column). Additional effects include 

increased peak flows, decreased summer flows, decreased channel complexity, and altered sediment 

transport and storage (Tetra Tech, 2015, p. 45). 

 

It is estimated that in-stream sediment deposits have reduced channel cross-sectional area by at least 

35% in the upper mainstem Elk River. Because the cross-sectional area of the Elk River channel has been 

significantly reduced by deposits of fine sediment, the broader floodplain is also routinely covered in 

silty deposits during overbank flooding events. 

 

Within the impacted reach, sediment deposits limit the discharge conveyance capacity, reduce 

ÖÅÌÏÃÉÔÉÅÓȟ ÁÎÄ ÌÉÍÉÔ ÔÈÅ ÓÔÒÅÁÍȭÓ ÁÂÉÌÉÔÙ ÔÏ ÐÁÓÓ ×ÁÔÅÒ ÁÎÄ ÓÕÓÐÅÎÄÅÄ ÓÅÄÉÍÅÎÔȟ ÃÁÕÓÉÎÇ road flooding 

and impacting properties dependent on the river for their domestic and agricultural water supply.  

 

Since 1997, timber harvesting activities in the upper watershed have been intensely regulated by 

trustee agencies under federal Habitat Conservation Plans, Incidental Take Permits, Forest 

                                                           
6 Includes the lower North Fork Elk River downstream of approximately the Bridge Creek confluence, Lower South Fork Elk River 
downstream of approximately the Tom Gulch confluence, and the mainstem Elk River from the confluence of the north and south forks 
downstream to approximately Elk River Court.   
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Stewardship Certification, and SWRCB permits intended to address sensitive watershed issues. 

However, despite regulatory programs to prevent new sediment sources and control existing 

sediment loading from the upper watershed (such as RWQCB Waste Discharge Requirements and 

harvest rate limits), data indicate that the channel, banks, and floodplain within the impacted reach 

continue to aggrade. While a combination of regulation, altered management, and drier water years 

was generally effective at reducing sediment sources, large wet weather events did not scour excess 

stored sediment out of the river channel over time as predicted. An evaluation of cross-sectional data 

indicates there are over 280,000 cubic yards of instream stored sediment in the lower North Fork, 

nearly 100,000 cubic yards in the lower South Fork, and nearly 260,000 cubic yards in the upper 

Mainstem (Tetra Tech, 2015, p. 39) .  

 

While efforts to control sediment sources from the upper watershed are ongoing, the Proposed 

Project is one of the first efforts to directly restore impaired channel conditions and associated aquatic 

habitat in the impacted reach. 

 

Sediment Source Analysis 

Multiple natural and anthropogenic (human-caused) factors influence the behavior of sediment in the 

Elk River Watershed. Primary natural factors include: tectonics, geology, topography, geomorphology, 

climate, and vegetation. Geological features are an especially important factor in sediment production 

in the upper Elk River, which is dominated by young, fine-grained, erodible geology. Primary 

anthropogenic or land use-related factors include: timber harvest, yarding7, road building and use, and 

legacy practices (e.g. pre-Forest Practice Rules). The interaction between inherent watershed 

characteristics, types of management practices, and timing of stochastic events such as earthquakes 

or large storm events, influence the magnitude and timing of sediment production. Increased 

sediment production results from greater incidence of mass wasting8, surface and gully erosion, and 

increases in channel erosion from increased peak flows and higher runoff. 

 

Ongoing sediment loading continues to result in aggradation of fine sediment, encroachment of 

riparian vegetation, and impairment of beneficial uses. Cross sectional changes observed since 1988 

indicate an estimated 640,000 cubic yards of sediment have accumulated in the impacted reaches. An 

estimated 25% of the annual sediment inflow into the impacted reaches causes aggradation and 

further worsens nuisance conditions. 

 

                                                           
7 Hauling of a log from the stump to a collection point. 

8 Movement in which bed rock, rock debris, or soil moves downslope in bulk, or as a mass, because of the pull of gravity. Landslides is a 

general term for the slow-to-very rapid descent of rock or soil.  
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A sediment source analysis conducted as part of the TMDL development process (the TetraTech 

Technical Analysis for Sediment) identified the key source categories that produce sediment in the 

Upper Elk River Watershed. Sediment discharges resulting from timber harvest and other land 

management activities in the most recent analysis period (2004-2011) are (in order of significance): in-

channel sources (headward channel incision, bank erosion, and streamside landslides), discharges 

from existing land use-related sediment discharge sites, other road-related discharges, and harvest-

related discharges. 

 

Water Quality Indicators 

The Elk River Sediment TMDL Program of Implementation identifies a combination of regulatory and 

non-regulatory actions that will lead to the attainment of water quality objectives, recovery of 

beneficial uses, protection of high-quality waters, and prevention of nuisance conditions. Water 

quality indicators and associated numeric targets are designed to measure progress towards attaining 

water quality objectives for suspended material, settleable material, turbidity, and sediment. The 

following instream water quality indicators are designed to help assess the overall effectiveness of the 

TMDL Program of Implementation and confirm progress toward the attainment of water quality 

standards. 

 

Table 1. Elk River Instream Water Quality Indicators and Numeric Targets (Tetra Tech, 2015, p. 34)  

Instream 
Indicator 

Instream 
Goal 

Numeric Target Associated Area 

Bankfull 
Channel 
Capacity 

FLOOD Á Channel cross-sectional area sufficient to contain 
the historic bankfull discharges. Normal sediment 
and water transport occurs when 1.5-2 year flood 
events are contained within the bankfull stream 
channel. 

Á Upper Mainstem=2,250 cfs (for drainage area of 
43 mi2) 

Á Lower North Fork=1,170 cfs (for drainage area of 
22.5 mi2) 

Impacted reaches near 
the confluence of North 
and South Forks Elk River, 
with target discharge 
scaled to drainage area at 
measurement location 

Chronic 
Turbidity9 

SALMON; 
SUPPLY 

Clearing of turbidity between storms to a level 
sufficient for salmonid feeding and surface water 
pumping for domestic and agricultural water supplies. 

Salmonid feeding: 
Watershed-wide historic 
range of salmonids 
 

Water supplies: Impacted 
reaches 

Key for Instream Goals: 

SALMON: Support salmonids throughout their historical range in Elk River 

SUPPLY: Support the use of surface water for domestic drinking water and agricultural water supplies 

FLOOD: Contain flood flows within the channel bankfull discharge 

                                                           
9 The water quality objective for turbidity also applies. The instream water quality indicator target condition focuses specifically on 
turbidity values between storms. 
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2.1 Proposed Project  
The North Coast Regional Water Quality Control Board (North Coast RWQCB) proposes to implement 

a pilot sediment-remediation and channel reconfiguration pilot project along the North Fork Elk River. 

The demonstration project is funded by the State Water Resources Control Board (SWRCB) Timber 

Regulation and Forest Restoration Fund, Agreement No. D1513103. Per the funding agreement, the 

pilot projects include project planning and permitting, engineering design, and construction and will 

treat 2,375 linear feet of the river, removing at least 18,000 cubic yards of sediment10. California Trout 

(CalTrout) is the grant recipient and the project applicant. Northern Hydrology & Engineering (NHE) 

has prepared 65% engineering designs for the proposed project (Appendix A) and previously 

completed the Hydrodynamic and Sediment Transport Pilot Modeling Project (Northern Hydrology & 

Engineering, 2013) in partnership with Stillwater Sciences in 2013 under contract with Redwood 

Community Action Agency (RCAA).  

 

NHE, CalTrout, and Stillwater Sciences recently completed the Elk River Recovery Assessment (ERRA), 

a system-wide model of hydrodynamics and the fate and transport of sediment in the Elk River, 

described in more detail in Section 3.19-Mandatory Findings of Significance. The ERRA was funded by 

the SWRCB under Agreement #13-087-110-2. The proposed Pilot Program will test key assumptions of 

the ERRA while addressing nuisance flooding and impaired beneficial uses per the Project Goals and 

Objectives as defined in Section 1.2.  

 

The Elk River is the largest tributary to Humboldt Bay, and the Proposed Project is located 

approximately 10.4 miles upstream. The project area extends from the mainstem Elk River just below 

the confluence of the North and South Forks approximately one mile up the North Fork. 4ÈÅ ÐÒÏÊÅÃÔȭÓ 

upper boundary marks the transition from steep timberlands operated by HRC to lower-gradient 

agricultural lands. The Project area is located in the ÕÐÐÅÒ ÅØÔÅÎÔ ÏÆ ÔÈÅ ȰÉÍÐÁÃÔÅÄ ÒÅÁÃÈȢȱ The TMDL 

requires revisions to Waste Discharge Requirements to further control sediment discharges from the 

upper watershed. As source loading from the upper watershed further  decreases, the Project area 

marks the location where removal of legacy stored sediment would logically begin.  

 

The proposed demonstration project includes two general reaches located along an approximately 

one-mile segment of Elk River channel (Figure 6). The upstream project location is referred to as 

Ȱ7ÒÉÇÌÅÙ /ÒÃÈÁÒÄ Reachȱ reach and the downstream project location ÉÓ ÒÅÆÅÒÒÅÄ ÔÏ ÁÓ ÔÈÅ ȰElk River 

Flood Curve Reachȱ. 

  

                                                           
10 Under the funding Agreement (D1513103), a minimum of 18,000 cubic yards of material will be excavated from the Elk River channel.   
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Figure 6. Location of Proposed Project including Wrigley Orchard and Elk River Flood Curve Project reaches 

 

Together, the pilot projects are intended to increase channel capacity by remediating a minimum of 

18,000 cubic yards of sediment (per the funding agreement, however the maximum amount of 

sediment removed will depend on the ability of the construction budget to bear the associated cost 

after project planning and permitting). As currently proposed in the 65% designs (Appendix A), the 

action area for the Proposed Project will treat approximately 2,375 linear feet of stream channel 

(including in-channel, bank, and floodplain excavation areas) extending from River Station 623+75 

(upstream extent) to River Station 560+00 (downstream extent). The project areas includes 

approximately one mile of river channel and is located entirely on privately owned property. The 

excavated material will be spoiled on private property within the project area, the channel will be 

reconfigured and re-contoured to re-establish the floodplain and mitigate flooding, habitat features 

including pool enhancement, gravel augmentation, and large wood habitat structures will be 

incorporated, and disturbed areas above the wetted channel will be revegetated to restore salmonid 

habitat conditions. 

 

The demonstration projects are sited along the banks and floodplains of the: 1) Lower North Fork Elk 

River, and 2) Mainstem Elk River directly downstream of the North Fork/South Fork Elk River 

confluence. The proposed activities are sited in these locations for a variety of reasons:



 

 
 

Á Sediment deposition in these reaches contribute to recurrent flooding of adjacent 

roadways and homes and are therefore high-priority sediment remediation areas.  

Á The risk of unanticipated consequences is low.  

Á Located in the same project area as the Elk River Hydrodynamic and Sediment Transport 

Pilot Modeling Project in order to inform the Elk River Recovery Assessment to the 

maximum extent possible.  

 

In general, the Proposed Project will: 
 

1) Create staging areas on private properties adjacent to the North Fork Elk River channel 

for material stockpiling and heavy equipment storage/maintenance;  

2) Create heavy equipment access to the channel by grading pathways leading to the 

stream channel that avoid and/or remove riparian vegetation; 

3) Install fish exclusion screens and temporary coffer dams at the upstream and 

downstream boundaries of the project reaches that allow fish removal and relocation 

to other reaches of the North Fork and South Fork Elk River, and allow the streamflow 

to be pumped or gravity bypassed around the project reaches to temporarily dewater 

the channel during construction; 

4) Use excavators, dump trucks, and other heavy equipment to remove large wood 

pieces and live vegetation from the channel bed and banks, then excavate excess 

sediment from the channel bed and banks to meet engineering design contours (e.g., 

cross section dimensions, bank slopes, channel gradients, riffle crest elevations) for a 

recontoured channel, and haul away sediment to designated re-use areas;  

5) reconstruct a natural pool and riffle morphology with large wood habitat structures; 

and  

6) Install erosion control features and replant riparian vegetation in floodplain 

disturbance areas. 

 

Narrative descriptions of the two proposed pilot projects, referred to as the Wrigley Orchard 

Project Reach and the Elk River Flood Curve Project Reach, are provided in sections 2.2.1 and 

2.2.2 respectively.   
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2.2.1 Wrigley Orchard Project Reach 

 
Figure 7. Wrigley Orchard reach aerial view 

 

The Wrigley Orchard Pilot Project was selected for pilot implementation because of its 

strategic location at the upstream end of private residential properties located directly 

downstream of the upper watershed lands owned by HRC. The Wrigley Orchard project 

reach occurs where North Fork Elk River transitions from a predominantly gravel bed 

channel within a relatively confined valley to a lower gradient channel with a 

predominantly fine-grained bed and relatively unconfined valley with broad floodplains. 

Sediment aggradation and flooding impacts at this location are well documented, 

including volume and location of aggradation.  

 

The Proposed Wrigley Orchard Project Reach involves two property owners. From the 

center line of the channel, the right bank side of the property is owned by Kristy Wrigley, 

and the left bank side of the channel is owned by Humboldt Redwood Company. 

Construction access to the Wrigley property will be provided through a private driveway 

off of Wrigley Road, down to the right bank floodplain. 

 

Environmental Setting 

The Wrigley Orchard Project reach is a straight channel segment defined predominantly 

by alternating large sand deposits accreted to the top of channel and bank margins. The 

sandy bank margin deposits are characteristically convex shaped and support dense 

sedge and other herbaceous vegetation on their flanks and crest. The average channel 

gradient through the Wrigley Orchard project reach is 0.0015. Average bankfull channel 
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width is 58 feet (ranging from approximately 56-59 feet), and average bank toe width is 

23 feet (ranging from approximately 22 to 24 feet). Bed material is predominantly fine 

sand and silty sand with highly localized small sand and gravel deposits (D50 = 4 

millimeters [mm]) associated with channel roughness elements (e.g., large wood pieces 

and jams) and planform channel curvature.  

 

The Wrigley Orchard reach (Figure 7) is heavily aggraded with fine sediment, which 

constricts the low-flow channel, limits sediment transport capacity, and results in 

frequent out-of-bank nuisance flooding and occasional damage to private property. 

Flooding regularly inundates the lower portion of the Wrigley Orchard (which is now 

defunct, Figure 8) and the Wrigley Orchard driveway. An analysis conducted by Reid 

(Reid, 1999) indicated that the decrease in channel area due to aggradation increased 

the stage of what was once the bankfull flow by more than three feet in the Wrigley 

Orchard reach. A large pump intake for domestic water supply occurs on the right bank 

(facing downstream) within the Wrigley Orchard Reach but is no longer operational due 

to aggradation. 
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Figure 8. Wrigley Orchard, 1989. Note the lower-left portion of the orchard is defunct due to 
sediment deposition. 

 

Vegetation along the channel banks and floodplain at the Wrigley Orchard Project site is 

a narrow approximately 40-foot strip of red alder and arroyo willow riparian forest cover 

types, with a dense and tangled understory of mixed willow species, blackberries, 

stinging nettle, and elderberry. No conifer species are present along the channel banks 

in this reach. 

 

No large wood pieces occur within this reach. Two channel spanning logs (>18 in 

diameter, 20-25 ft long) are located at the downstream end of this pilot segment, at 

approximately Stn 620+00, downstream of the construction footprint , and will not be 

disturbed. 
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Table 2. Existing large wood pieces from Wrigley Orchard Project Reach. Large wood inventory was 
conducted in 2017 by Stillwater Sciences. 

 Length (ft) 

 3-10 ft  10-25 ft  
25-50 

ft*  
50-75 ft  total  

Wrigley Orchard Pilot Reach (375 ft) 

Live pieces 
0 0 0 0 0 

 * key pieces (NCRWQCB, 2006)  

 

Habitat Quality 

Salmonid habitat in the Wrigley Orchard reach is of poor quality. The channel is narrow 

and confined, with maximum pool depth at winter baseflow of approximately 2-3 ft, and 

with very low volume of large wood (Table 2) providing winter habitat refugia. 

Suspended sediment concentrations and turbidity are quite high in this reach in winter. 

The 12-15 ft wide winter wetted channel shrinks to 3-5 ft wide during the summer low-

flow period, leaving exposed sand bars and aggraded riffles that have become heavily 

overgrown with dense patches of slough sedge. The water surface in summer is 

colonized by a dense surface film of duckweed and has very little surface water velocity 

(i.e., stagnant conditions). Dissolved Oxygen11 concentrations in this reach were very low 

in September 2018, with diurnal (daily) fluctuations ranging from below 2-3 mg/L during 

extended periods (days).  

 

Wrigley Reach Objectives 

The Wrigley Orchard Reach demonstration project will test sediment remediation 

approaches including minor dredging (removal of in-channel sediment deposits), 

vegetation management (removal of brushy vegetation, targeting willows and 

blackberry), and creation of inset floodplains (lowering terraces and benches along 

banks) to provide winter high-flow refugia. In addition, the project will integrate large 

wood habitat features that provide suitable summer and winter rearing habitat for 

salmonids, primarily targeting coho salmon habitat requirements. 

                                                           
11 Dissolved Oxygen (DO) is the amount of gaseous oxygen (O2) dissolved in water. Adequate DO is important for good water 
quality and is necessary to all forms of life.  Dissolved oxygen levels that drop below 5.0 mg/L cause stress to aquatic life. Lower 
concentrations cause greater stress and dissolved oxygen levels that fall below 1-2 mg/L for a few hours may result in large fish 
kills. 



 

 

The Pilot Project objectives in the Wrigley Orchard reach include: 
 

Á Enhancing winter and summer juvenile salmonid rearing habitat functions by 

reconstructing one riffle-pool sequence, with a deep pool (>4-5 ft deep) and 

gravel-bedded riffle, and installing one large wood habitat structure; 

Á Testing the efficacy of an enlarged channel to transport sediment during winter 

storms to significantly reduce aggradation rates and to maintain an approximate 

sediment supply/transport equilibrium in the rehabilitated reach; 

Á Improving low Dissolved Oxygen (DO) concentrations during the summer low-

flow rearing season;  

Á Monitor ing annual rates and volumes of sediment aggradation in re-constructed 

channels, and the persistence and utilization of rehabilitated habitat features. 
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2.2.2 Elk River Flood Curve Project Reach 

 
Figure 9. Elk River Flood Curve Reach aerial view 

 

The Elk River Flood Curve Project Reach was selected for pilot implementation based on 

the severity of flooding in this location and the ÐÒÏÊÅÃÔȭÓ location downstream of the 

transition from a coarse-bedded channel to a heavily impaired fine-bedded channel. As 

loads of upstream and upslope sediment from the upper watershed decrease over time 

(as a result of implementation of the Elk River TMDL and associated waste discharge 

requirements), large-scale sediment remediation (under a potential future project) 

would hypothetically include all areas between this location and Humboldt ay, in order 

to create a stable channel in approximate sediment equilibrium. 

 

The Proposed Flood Curve Project Reach (Figures 9, 10) involves three property 

ownersɂPhil and Sharyn Nicklas, Scott and Susan Keele, and Kristy Wrigley. Vehicle 

access to the Project site is from several locations along the 2,000 foot Project reach: at 

a cattle-gate entry onto the Nicklas pasture off Elk River Road south of the Concrete 

"ÒÉÄÇÅȟ ÔÈÒÏÕÇÈ ÔÈÅ +ÅÅÌÅȭÓ ÐÒÉÖÁÔÅ ÄÒÉÖÅ×ÁÙ ÏÆÆ %ÌË 2ÉÖÅÒ 2ÏÁÄ ÓÏÕÔÈ ÏÆ #ÏÎÃÒÅÔÅ 

Bridge, and through a private driveway off Elk River Road to Kristy 7ÒÉÇÌÅÙȭÓ Ȱ2ÅÄ 

(ÏÕÓÅȱ ÏÎ ÔÈÅ ÎÏÒÔÈ ÓÉÄÅ ÏÆ ÔÈÅ .orth Fork Elk River. 

 

Environmental Setting 

The Elk River Flood Curve project reach is a slightly sinuous channel reach, extending 

under the Elk River Road bridge, curving to the north, then around a gradually sweeping 

bend to the west and then slightly curving in a straight direction toward the North Fork-

South Fork confluence. This segment of channel is defined by alternating large sand 

deposits accreted to the top of channel and bank margins. The sandy bank margin 
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deposits are characteristically convex shaped and support dense slough sedge and 

other herbaceous vegetation on their flanks and crest. The average channel gradient 

through the Elk River Flood Curve project reach is 0.0015. Average bankfull channel 

width is 58 feet (ranging from approximately 56-59 feet), and average bank toe width is 

23 feet (ranging from approximately 22 to 24 feet). Bed material is predominantly fine 

sand and silty sand with highly localized small sand and gravel deposits (D50 = 4 

millimeters [mm]) associated with channel roughness elements (e.g., large wood pieces 

and jams) and planform channel curvature. A moderate volume of large wood pieces 

occur within this reach (Table 5). 

 

The segment upstream of the Elk River Road crossing (approximately RS 580+00 to 

588+00) is a straight to slightly sinuous channel with broad adjacent floodplains. There 

are no large wood jams in the reach. However, individual large wood pieces and live 

woody riparian vegetation that has become rooted in the banks roughen the channel 

and collect fine organic debris throughout this segment (Figure 10). Channel 

morphology is predominantly plane bed, despite the presence of large wood 

obstructions. There are no pools greater than 3 feet deep within the Elk River Flood 

Curve Project reach. Several small rotational slumps within the fine sandy and silty bank 

material occur throughout this reach, as does bank toe erosion from lateral scour.  



 

 

 
Figure 10. Geomorphic map of the Flood Curve Pilot Project reach, including RS 575-00 to 585-00 
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Figure 11. Geomorphic map of the Elk River Flood Curve Pilot Project reach, including RS 580-00 to 620-00 



 

 

 
Figure 12. Wood debris and woody riparian vegetation capturing fine organic material in the segment 
of the Flood Curve Pilot Project reach upstream of the Elk River Road crossing (photo point 11 on 
Figure 11). 

 

Significant fine deposits occur in the vicinity of the Elk River Road concrete bridge (Figure 13), 

due in part to channel constriction caused by the bridge piers and by hydraulic control imposed 

by the increase in planform curvature and left bank confinement immediately downstream, 

where the channel bends sharply to the north. A large pump intake for domestic water supply 

occurs on the left bank (facing downstream) just downstream of the bridge.  

 

 
Figure 13. Fine sediment deposits at the upstream side of the Elk River Road concrete bridge (photo 

point 10 on Figure 11). 
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Nuisance Flooding Conditions 

The Elk River Flood Curve project reach is heavily aggraded with fine sediment, which 

constricts the low-flow channel, limits sediment transport capacity, and results in 

frequent out-of-bank nuisance flooding and occasional damage to private property. The 

channel capacity under the Elk River Road Concrete Bridge is severely aggraded, with 

approximately 44% of the cross-sectional area blocked by sediment deposition 

(California Trout, 2018, p. 38) (Figure 14).  

 

 
Figure 14. Mainstem Elk River at the location of the Concrete Bridge at the intersection of Elk 

River Road and Wrigley Road following flooding in December 2014 caused by excessive fine 

sediment aggradation. Note the proximity of the channel to road infrastructure. 

 

Road flooding typically occurs first, and most often, within the approximate 200-foot 

section of road within the Elk River Flood Curve project area. The road is located within 

a few feet from the main channel and flooded approximately 50 times between 2003-

2012 (Table 3). Winter flooding occurs between 0-9 times per year (Table 3) with the 

duration of events with water on the road surface ranging from less than an hour to as 

long as three days. Flood flows inundate the entire Elk River Road roadway and bridge, 

and often prevent vehicle traffic into and out of the upstream residential areas. 

Although not all flooding events in this section of Elk River Road make this section of Elk 

River Road impassible, this episodic flooding is a nuisance to residents and a safety 
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concern. The entire Project reach, from ~100 ft upstream of the Elk River Road Concrete 

Bridge downstream to the confluence of the North Fork and South Fork has lost any 

semblance of a natural channel morphology: sediment loading in this reach is massive, 

there are no riffle-pool sequences, riffle crests providing hydraulic control, sediment 

sorting and storage in bar features, or off-channel low-elevation floodplain benches. 

Only a few functional large wood structures persist in this reach. 

 

Table 3. Summary of flooding events defined by water on the road surface between 2003-2012 

Hydrologic 

Year 

# of 

flooding 

events 

Number of 

Rainfall 

Days 

  Annual 

Rainfall 

(inches) 

Maximum 

Daily Rainfall 

(inches) 

  >3 inches >2 inches >1 inches   

2003 8 1 3 12 54.00 6.79 

2004 7 0 0 9 37.57 1.89 

2005 2 0 0 13 43.45 1.77 

2006 9*  0 1 16 58.67 2.04 

2007 5 0 1 4 36.86 2.32 

2008 4 0 0 9 33.06 1.99 

2009 0 0 0 5 30.30 1.74 

2010 3 0 0 12 44.96 1.76 

2011 4 0 1 10 44.11 2.05 

2012 8 0 2 11 39.72 2.26 

*HY 2006 was not measured. HY 2006 flooding estimated from exceedance of minimum flow 

(695 cfs) 

 

The channel capacity within the Elk River Flood Curve is estimated to be approximately 

60% of the expected bankfull capacity for a stream of this size, causing flooding events 

at stream flows in excess of 695 cfs (Dhakal & Sullivan, 2005) . Several factors contribute 

to increased flood frequency in the Elk River Flood Curve, particularly increased channel 

roughness in the form of abundant bank vegetation and woody debris accumulation 

which reduce stream velocity and entrap sediments (as observed at the Elk River Road 

Concrete Bridge). Reduced bankfull capacity has affected the extended flood plain, as 

flows that are pushed out of the channel drop sediment and provide a fertile 

environment for the growth of shrubs, willows, and conifers. This increasing out of 

channel vegetative roughness affects stream flow velocities and flood plain carrying 

capacity, resulting in flows being pushed further out from the channel than would 

otherwise occur if the floodplains were less vegetated.  
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Channel roughness (and associated aggradation) will continue to increase without proactive 

channel and stream bank vegetation maintenance (Dhakal & Sullivan, 2005). According to the 

Elk River Basis of Engineering Designs Report (Northern Hydrology & Engineering, 2019, p. 25), 

model results ÉÎÄÉÃÁÔÅ ÔÈÁÔ ȰÔÈÅ 0ÉÌÏÔ 0ÒÏÊÅÃÔÓ ÄÅÃÒÅÁÓÅ ×ÁÔÅÒ ÌÅÖÅÌÓ ÕÐÓÔÒÅÁÍ ÏÆ ÔÈÅ ÃÏÎÆÌÕÅÎÃÅȢ 

The area of greatest water level change is around and upstream of the Concrete Bridge, where 

the model results suggest that the greatest lowering of maximum water surface elevations is 

ÕÐ ÔÏȣΡȢΥΨ ÆÅÅÔȢȱ 4ÈÅ 0ÒÏÐÏÓÅÄ 0ÒÏÊÅÃÔ ÉÓ ȰÐÒÅÄÉÃÔÅÄ ÔÏ ÄÅÃÒÅÁÓÅ ÆÌÏÏÄ ×ÁÔÅÒ ÌÅÖÅÌÓ ÏÖÅÒ ÍÏÓÔ 

flow conditions, which would have a positive effect on nuisance flood conditions in the project 

area. In addition, water levels will likely be lower than predicted due to the vegetation 

modifications that are not accounted for in the SR HST model. The effectiveness of the Pilot 

Projects to reduce nuisance flooding is greatly limited by the inability to remove all aggraded 

sediment within and downstream of the project teach. Treatment of the full sediment 

impairment as recommended by the Recovery Framework (California Trout, 2018) could 

ÄÅÃÒÅÁÓÅ ×ÁÔÅÒ ÌÅÖÅÌÓ ÂÙ ÓÅÖÅÒÁÌ ÆÅÅÔȢȱ  

 

Habitat Quality 

Riparian forest biohabitats in the Flood Curve Project reach are diverse and well-

developed, especially near the confluence of the North Fork and South Fork Elk River. 

Red alder and arroyo willow are the most common riparian forest cover types, with 

mature tree canopies over 50 ft tall. Pacific willow (Salix lasiandra) patches were most 

extensive near the confluence but extended upstream to the concrete bridge. Other 

riparian forest biohabitats include mixed willow, red alderɀelderberry (Sambucus 

racemosa), and red alderɀmixed willow. The understory of riparian forest biohabitats is 

generally dense and tangled with various willow species, blackberries, stinging nettle 

(Urtica dioica), and elderberry. 

 

Salmonid habitat in the Flood Curve reach is of poor quality. The channel is narrow and 

confined, with maximum pool depths at winter baseflow of approximately 2-3 feet, with 

only 3 pools exceeding 3 feet deep. There is a moderate volume of large wood (Table 5) 

providing some low-quality winter habitat refugia, ÂÕÔ ÍÏÓÔ ×ÏÏÄ ÐÉÅÃÅÓ ÁÒÅ ȰÐÕÎËÙȱ 

(rotting and of low value) and suspended above the winter baseflow water surface and 

thus not accessible to provide functional habitat in-channel. Redwood or other large 

conifer key pieces are lacking. Suspended sediment concentrations and turbidity are 

quite high in this reach in winter. The 12-15 ft wide winter wetted channel shrinks to 3-5 

feet wide during the summer low-flow period, leaving exposed sand bars and aggraded 

riffles that become heavily overgrown with dense patches of slough sedge. The water 

surface in summer is colonized by a dense surface film of duckweed and has very little 

surface water velocity (i.e., stagnant conditions). Dissolved Oxygen concentrations in 
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this reach were very low in September 2018 (California Trout, 2018) , with anecdotal 

measurements ranging below 2-3 mg/L during extended periods (days). 

 

The Elk River Flood Curve project reach has similar geomorphic features and wood loading 

characteristics (Table 5) throughout its length. The current large wood supply (number of 

pieces, key pieces, and volume) in the Elk River Flood Curve reach does not meet large wood 

targets prescribed by the RWQCB (NCRWQCB, 2006) . A wood inventory conducted by Stillwater 

Sciences found one key piece greater than 24 in diameter and 24 feet long, and 14 total wood 

pieces greater than 6 inches diameter and 3 feet long (Table 5).  

 

Table 4. Existing large wood pieces at the Elk River Flood Curve Project reach. Large wood inventory 

was conducted in 2017 by Stillwater Sciences. 

 Length (ft) 

 3-10ft 10-25ft 25-50ft*  50-75ft total  

Flood Curve (2,800 ft)  3 10 1 0 14 

Flood Curve (2,800 ft) Live Pieces 6 7 0 0 13 

 * key pieces (NCRWQCB, 2006)  

 

Table 5. Large wood inventory in the Elk River Flood Curve Reach. Refer to Figure 15 for the location and 

orientation of each wood piece. 

Piece ID L (ft) D (in) V (m3) Key Piece 

1 20 28 6.81 N 

2 15 12 2.19 N 

3 15 14 2.55 N 

4 6 28 2.04 N 

5 25 24 7.30 N 

6 25 18 5.47 N 

7 12 12 1.75 N 

8 18 20 4.38 N 

9 12 24 3.50 N 

10 25 24 7.30 N 

11 10 18 2.19 N 

12 25 24 7.30 N 

13 45 28 15.32 Y 

14 35 14 5.96 N 

 

 

 



 

 

Figure 15. Map of existing vegetation in the Elk River Flood Curve reach. 



 

 
Elk River Flood Curve Reach Objectives 

The Elk River Flood Curve Pilot Project will test sediment remediation approaches including: 

dredging (channel widening), in-channel sediment detention (detention basin/pool 

enhancement), vegetation management (removal of brushy vegetation, targeting willows and 

blackberry), creation of inset floodplains (lowering terraces and benches along banks), and 

placement of in-stream large wood habitat structures.  

 

The Pilot Project objectives in the Elk River Flood Curve reach include: 
 

 

Á Enhancing winter and summer juvenile salmonid rearing habitat functions by 

reconstructing seven riffle-pool sequence, each with deep pools (>4-5 ft deep) and 

gravel-bedded riffles, and installing seven large wood habitat structures targeting 

low/zero velocity winter refugia habitat for juvenile salmonids; 

Á Increasing the sediment transport capacity during winter storms, in order to 

significantly reduce aggradation rates and maintain an approximate sediment 

supply/transport equilibrium in the rehabilitated reach; 

Á Reducing the frequency and duration of nuisance flooding by increasing the hydraulic 

conveyance capacity of the channel in the North Fork Elk River;  

Á Improving low Dissolved Oxygen (DO) concentrations during the summer low-flow 

rearing season; and 

Á Monitor ing annual rates and volumes of sediment aggradation in re-constructed 

channels, and the persistence and utilization of rehabilitated habitat features. 
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2.3 Project Action Elements 

The Proposed Project includes several design elements intended to restore hydrologic, physical, 

and biologic processes to the lower North Fork Elk River. These actions include channel and 

floodplain excavation, vegetation removal, and the creation of in-stream habitat features. As 

previously described, these actions are intended to inform decision-making regarding sediment 

remediation approaches that may or may not be taken in the future to restore beneficial uses 

of the Elk River.  

 

The 65% complete project designs for the Proposed Project are included as Appendix A and 

include target grading elevations at cross-sections based on detailed topographic surveys, 

hydraulic modeling, and landowner input. As the Proposed Project proceeds through the final 

design phases, design elements (such as the placement of large wood features) may be refined 

based on input and requirements of permitting agencies (mitigations to protect critical 

habitat, and sensitive aquatic, plant, reptile/amphibian, bird, and wildlife species are included 

as Section 2.9). However, the footprint of the Proposed Project will not result in any expansion 

of the Project footprint beyond that which is proposed in this document. 

 

Together, the pilot projects are intended to increase channel capacity by remediating a 

minimum of 18,000 cubic yards of sediment (per the funding agreement). As currently proposed 

in the 65% designs, the Proposed Project will excavate approximately 22,000 cubic yards of fine 

sediment from the aggraded channel and floodplain, spoil the excavated material on private 

property in adjacent upland locations, re-contour and reconfigure the channel to re-establish 

the floodplain and mitigate flooding, install in-channel habitat features (pool enhancement, 

large wood habitat structures, and riffle reconstruction with gravel augmentation), and 

revegetate the disturbed riparian corridor to restore salmonid habitat conditions.  

 

The anticipated actions within each project reach are described below. The overall disturbance 

ÁÒÅÁ ÏÒ ȰÁÒÅÁ ÏÆ ÐÏÔÅÎÔÉÁÌ ÅÆÆÅÃÔÓȱ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÔÈÅ 0ÉÌÏÔÓ 0ÒÏÇÒÁÍ ɉÉÎÃÌÕÄÉÎÇ ÁÌÌ ÐÒÏÊÅÃÔ 

features, access and staging areas, fish relocation areas) is depicted in Figure 16. General 

locations of each project action area are depicted in Figures 17 and 18. 
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Figure 16. Summary of overall disturbance areas and individual project actions areas, including in-

channel excavation areas, floodplain excavation areas, sediment reuse (spoils) areas, access roads, 

staging, and fish relocation areas. 
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Proposed Wrigley Orchard Reach Project Improvements 

 

 

Figure 17. Proposed conceptual remediation and habitat enhancement design for the Wrigley Orchard 
Project reach. Note that the lime-ÃÏÌÏÒÅÄ ȰÇÒÁÄÅÄ ÂÁÎËȱ ÆÅÁÔÕÒÅ ÄÅÐÉÃÔÅÄ ÉÎ ÔÈÅ ÆÉÇÕÒÅ ÈÁÓ ÂÅÅÎ 
removed from the Project as currently proposed.  

 

Within the Wrigley Orchard Pilot Project area, 0.7 acres will be graded, removing approximately 

2,800 cubic yards of material. The Project proposes to: 
 

Á Excavate approximately 700 cubic yards of sediment from 275 linear feet of channel 

extending from Stn 620+75 to Stn 623+50 (including re-creation of a 200-foot long deep 

pool). 

Á Excavate approximately 2,100 cubic yards (yd3) of sediment from 275 feet of the right 

bank floodplain extending from approximately 619+25 to 622+50.  

Á Spoil approximately 2,000 cubic yards of spoil material on the back side of the newly 

excavated right bank floodplain and approximately 10,100 cubic yards of spoil material 

on the Wrigley Orchard pasture. 

 

In order to construct the improvements, channel bed grading may occur anywhere within a 

grading boundary of approximately 2.7 acres to accommodate the movement of equipment 
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upstream and downstream and between excavation and spoils areas, as depicted in Figure 17. 

 

Table 6. Summary of proposed channel excavation, pool habitat enhancement, and sediment spoil areas 
in the Wrigley Orchard Project reach 

Project Reach /Feature Excavation Area (Acres) Sediment Volume (CY) 

Channel  0.1 700 

Floodplains 0.6 2,100 

Spoil Sites 2.0 12,100 

 

Specific project features within the Wrigley Orchard reach are described in more detail below. 

 

Channel Excavation and Pool Enhancement 

CH4ɂThe Wrigley Orchard reach includes one area where channel excavation will occur and a 

200-foot pool will be re-constructed along 275 linear feet of channel from approximately Stn 

620+75 to Stn 623+50. The total volume of sediment excavated from the channel site is 700 cubic 

yards, and the total in-channel disturbance footprint is 0.1 acres (Table 7). Sheet 13 (C10) of the 

65% designs (Appendix A) illustrates the stream cross section (xs 21, xs 22, xs 23) showing the 

potential extent of channel excavation that would occur. 

  

Table 7. Summary of Wrigley Orchard channel excavation areas, including pool enhancement. 

Location Pools Excavation Area (acres) Cut (CY) Length (Ft) 

CH4 1 0.1 700 275 

Floodplain Excavation Areas 

FP4ɂThe Wrigley Orchard reach includes one area where the floodplain would be excavated 

and graded to recreate the floodplain bench, removing 2,100 cubic yards of sediment and 

affecting 0.6 acres (Table 8). A stepped inset floodplain will be constructed by lowering the 

terraces and benches along approximately 275 ft of the north bank of the North Fork Elk River, 

approximately parallel to station 619+25 to 622+50. Sheet 13 (C10) of the 65% designs 

(Appendix A) illustrates a cross section (xs 22) showing the extent of floodplain excavation 

that would occur. 

 

Table 8. Summary of Wrigley Orchard floodplain excavation/grading areas. 

Location Excavation/Grading Area (acres) Cut (CY) Length (Ft) 

FP4 0.6 2,100 275 

 

Sediment Reuse/Spoils Areas 
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Within the Wrigley Orchard Reach, a total of 12,100 cubic yards of sediment will be excavated 

and spoiled in upland sites affecting 2 acres (Table 9). Spoil areas within the Wrigley Orchard 

reach include an additional 9,300 cubic yards of spoil material imported from the Elk River Flood 

Curve reach area. 

 

Table 9. Summary of Wrigley Orchard sediment reuse (spoil) sites 

Location Grading Area (acres) Fill (CY) 

SP5 1.3 10,100 

SP6 0.7 2,000 

Total 2.0 12,100 

 

SP5ɂSediment reuse site SP5 has a 1.3-acre footprint and is located on the Wrigley Orchard 

pasture at the southern edge of the floodplain. Up to 10,000 cubic yards of material will be 

spoiled at the site (including 9,200-9,300 cubic yards of material imported from the Elk River 

Flood Curve Project area). SP5 would serve to protect the Wrigley Orchard during high flow 

events by placing fill at depths up to 7 feet. Sheet 13 (C10) of the 65% designs (Appendix A) 

includes cross sections (xs19-xs20) showing the depth of fill that would occur. In general, SP5 

grades from north to south at a 20% slope from a pasture at an elevation of approximately 65 

feet up to a maximum elevation of 72 feet. 

 

SP6ɂSediment reuse site SP6 has a 0.7-acre footprint. Up to 2,000 cubic yards of material will 

be spoiled on the north of the right bank floodplain at the outer edge of the valley at depths up 

to 5 feet. Sheet 13 (C10) of the Revised 65% designs (Appendix A) includes cross sections (xs21-

xs23) showing the depth of fill that would occur. In general, SP6 grades from south to north at 

a 20% slope from an access road at an elevation of approximately 66 ft up to a maximum 

elevation of 71 ft. 

 

In-Channel Habitat Enhancement Features 

Large Wood Habitat Structures 

One large wood habitat structure will be constructed within the low-flow channel in the 

reconstructed pool, using 4-6 redwood logs, including one base log with intact root-wad and a 

footer log and pinning logs. A portion of the root-wad log will be buried in the streambank to 

anchor the structure, and smaller logs will be positioned to pin the larger logs in place. The 

completed log structure will be enhanced with salvaged competent large wood to recreate 

more complex structural characteristics. Sheet 14 (C11) of the 65% designs (Appendix A) illustrate 

the habitat structure plan view and cross section. 
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Proposed Elk River Flood Curve Project Improvements  

 

 

Figure 18. Proposed Conceptual Remediation and Habitat Enhancement design for the Elk River Flood Curve 
Project reach 

 

Within the Elk River Flood Curve Orchard Pilot Project area, 3.5 acres will be graded, removing 

approximately 19,200 cubic yards of material. The Project proposes to: 
 

Á Excavate approximately 16,000 cubic yards of sediment from approximately 2,000 ft of 

channel and recreate seven pool-riffle units. The average design pool length is approximately 

192 feet and the average riffle length is 93 feet.  

Á Excavate approximately 3,200 cubic yards (yd3) of sediment from approximately 275 feet of 

floodplain to re-create three new floodplain areas (Table 12) that will inundate at the annual 

flood discharge. 

Á Spoil approximately 9,900 cubic yards of spoil material at four spoil locations as indicated in 

Figure 19 

 

In order to construct the improvements, channel bed grading may occur anywhere within a grading 

boundary of approximately 6.1 acres (not including access and staging areas) to accommodate the 

movement of equipment upstream and downstream and between excavation and spoils areas, as 

depicted in Figure 18. 
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Table 10. Summary of proposed channel excavation, pool habitat enhancement, and sediment spoil areas in 
the Elk River Flood Curve Project reach  

Project Reach /Feature Excavation Area (Acres) Sediment Volume (CY) 

Channel 2.4 16,000 

Floodplain 1.1 3,200 

 Spoil Sites 2.6 9,900 

 

Specific project features within the Elk River Flood Curve reach are described in more detail below. 

 

Channel Excavation Areas  

The Elk River Flood Curve reach includes three areas where channel excavation will occur (including 

pool enhancement). The channel excavation extends approximately 200 linear feet from Stn 560+00 

to Stn 580+00. The channel bottom will not be excavated below the historic grade of the river before 

it was aggraded. The total volume of sediment excavated from the three channel sites is 16,000 cubic 

yards, and the total in-channel disturbance footprint is 2.4 acres (Table 11). The channel bottom will be 

widened and deepened in order to achieve the desired 25-foot maximum conveyance width (intended 

to match the width of the mainstem below) with 1.5:1 side-slopes. Six pools will be excavated in this 

reach. Sheet C6 of the 65% designs (Appendix A) illustrate stream cross sections for this feature (xs 1-

xs 5) showing the potential extent of channel excavation that would occur. 

  

Table 11. Summary of Elk River Flood Curve channel excavation areas, including pool enhancement 

Location Pools Excavation Area (acres) Cut (CY) Stream Length 

(Ft) 

CH1 3 1.0 6,600 750 

CH2 3* 1.2 7,300 1,100 

CH3 1* 0.2 2,100 150 
     

TOTAL 6 2.4 16,000 2,000 

 *The upstream-most pool spans CH2 and CH3, so it is counted twice (once in CH2 and once in CH3). 

4ÈÅ ÐÏÏÌ ÁÔ ÔÈÅ ȰÆÌÏÏÄ ÃÕÒÖÅȱ ɉÌÏÃÁÔÅÄ ÁÔ ÔÈÅ ÌÁÒÇÅ ÍÅÁÎÄÅÒ ÂÅÎÄ ÉÎ #(ΤɊ ÉÓ Á ÃÏÍÐÏÕÎÄ ÐÏÏÌȟ ÁÎÄ 

could be considered two pools with one riffle crest (but is only quantified as one pool in the table 

above) 

Floodplain Excavation Areas 

The Elk River Flood Curve reach includes three areas where floodplain grading will occur, covering 1.1 

acres and removing 3,200 cubic yards of sediment (Table 12).  

 

Table 12. Summary of Elk River Flood Curve floodplain excavation areas 

Location Excavation/Grading Area (acres) Cut (CY) Length (Ft) 
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FP1 0.7 2,000 475 

FP2 0.03 100 125 

FP3 0.4 1,100 500 

 

Area FP1ɂArea FP1 extends from approximately Stn 562+75 to 567+50 on the Wrigley 

property. The floodplain will be lowered along approximately 475 linear feet of the right bank 

of the North Fork Elk River ɉÓÏÕÔÈÅÁÓÔ ÏÆ +ÒÉÓÔÙ 7ÒÉÇÌÅÙȭÓ ÒÅÄ ÈÏÕÓÅɊ to increase the channel 

capacity and enable to conveyance of flood flows. Approximately 2,000 cubic yards of in-

stream sediment deposits will be excavated and removed from the 0.7-acre floodplain, 

daylighting the river bank. Sheet 9 (C6) of the 65% designs (Appendix A) illustrate stream 

cross sections for this feature (xs 3 ɀ xs 4) showing the potential extent of excavation that 

would occur. 

 

Area FP2ɂArea FP2 extends from approximately Stn 577+00 to 578+25 on the Keele 

property. Approximately 125 linear feet of the right bank floodplain will be lowered to 

increase the channel capacity downstream of the Elk River Road Bridge (Concrete Bridge). 

Approximately 100 cubic yards of material will be excavated, affecting 0.3 acres. Sheets 6 

(C3) and 8 (C5) of the 65% designs (Appendix A) illustrates the extent of floodplain grading 

that would occur. 

 

Area FP3ɂArea FP3 extends from approximately Stn 579+00 to 584+00 on the Nicklas 

property. Approximately 500 linear feet of the left bank floodplain will be lowered to 

increase the channel capacity upstream of the Concrete Bridge. Approximately 1,100 cubic 

yards of in-stream sediment deposits will be excavated, affecting 0.4 acres. Sheets 11 (C8) 

and 12 (C9) of the 65% designs (Appendix A) illustrate stream cross sections for this feature 

(xs 14 ɀ xs 16) showing the potential extent of excavation that would occur. 

 

Sediment Reuse/Spoils Areas 

Within the Elk River Flood Curve, a total of 9,900 cubic yards of sediment will be spoiled in upland sites 

affecting 2.6 acres. 9,300 cubic yards of sediment excavated from the Elk River Flood Curve reach will 

be exported to the pasture area (SP5) within the Wrigley Orchard reach pilot project area. 

 

Table 13. Summary of Elk River Flood Curve sediment reuse (spoil) sites 

Location Grading Area (acres) Fill (CY) 

SP1 0.9  1,600 

SP2 0.9 3,300 

SP3 0.3 1,300 

SP4 0.5 3,700 
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Total 2.6 9,900 

 

Area SP1ɂSediment reuse site SP1 has a 0.9-acre footprint and is located across from 

WrigleyȭÓ Red House on the north side of Elk River Road. Up to 1,600 cubic yards of material 

will be spoiled at the site at depths up to 4 ft. In general, SP1 grades from south to north at a 

very mild slope of 5-10% from the edge of Elk River Road at an elevation of approximately 60 

ft up to a maximum elevation of 64 ft. 

 

Area SP2ɂSediment reuse site SP2 has a 0.9-acre footprint and is located on the Keele 

property on the westerly side of the Concrete Bridge. Up to 3,300 cubic yards of material will 

be spoiled at the site at depths up to7 ft.  SP2 is comprised of a shallow fill (up to 2 ft) across 

the floodplain and a deep fill that grades from north to south at a 33% slope from the pasture 

at an elevation of approximately 62 ft up to a maximum elevation of 69 ft.  

 

Area SP3ɂSediment reuse site SP3 has a 0.3-acre footprint and is located along the base of 

the valley wall on the Nicklas property on the east side of Elk River Road, south of the 

concrete bridge. Up to 1,300 cubic yards of material will be spoiled at the edge of the 

floodplain at depths up to 6 ft.  In general, SP3 grades from east to west at a 20% slope or less 

from the pasture at an elevation of approximately 64 ft up to a maximum elevation of 70 ft.  

 

Area SP4ɂSediment reuse site SP4 has a 0.5-acre footprint and is located along the base of 

the valley wall on the Nicklas property off a private road accessed from the west side of Elk 

River Road, south of the concrete bridge. Up to 3,700 cubic yards of material will be spoiled 

at the site at depths up to 10 ft.  In general, SP4 grades from west to east at a 20% slope from 

the pasture at an elevation of approximately 66 ft up to a maximum elevation of 76 ft. SP4 is 

designed to tie into the contours of along the edge of the private road. 

 

In-Channel Habitat Enhancement Features 

 

Large Wood Habitat Structures 

The project will increase the in-channel supply of large wood pieces and wood volume by 

maintaining/replacing all existing wood pieces currently within the bankfull channel, and constructing 

7 new large wood habitat features, 1 per each re-constructed pool. Each large wood habitat structure 

will be constructed within the low-flow channel in the reconstructed pool, using 4-6 redwood logs, 

including one base log with intact root-wad and a footer log and pinning logs. A portion of the root-

wad log will be buried in the streambank to anchor the structure, and smaller logs will be positioned 

to pin the larger logs in place. The completed log structure will be enhanced with salvaged competent 

wood to recreate more complex structural characteristics. Sheet 14 (C11) of the 65% designs (Appendix 

A) illustrate the habitat structure plan view and cross section. 
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2.5 Project Implementation/Construction Methods 
 

Timing of Work 

The project is intended to be constructed in one phase including the Wrigley Orchard and the Elk River 

Flood Curve sites but may be sequenced due to permitting and funding constraints. In this case, the 

order of final design and construction would be phased with the first phase of the project constructed 

in year one and subsequent phases constructed in year 2, 3, 4, or 5. The order of final design and 

construction will be determined by consultation with permitting agencies and the construction 

contractor but will be organized to limit disturbance. Construction in or near the Elk River channel 

would occur from August 15 through October 15 (potentially October 31 if no rain is forecast) during 

low summer flows. In the case that active Willow flycatcher nests are found in the Project area, the 

construction start date will be delayed until September 1 to avoid disturbance. The Proposed Project 

is currently funded through final design, CEQA evaluation, project permitting, and construction. The 

project is expected to be constructed in one phase including the Wrigley Orchard and the Flood Curve 

sites. The order of final design and construction will be determined by consultation with the 

construction contractor but will be organized to limit disturbance. 

 

Environmental Commitments 

Project construction would include a range of Environmental Commitments, otherwise known as Best 

Management Practices (BMPs), to avoid and minimize adverse effects on people and the environment. 

Environmental Commitments are developed to address anticipated effects on particular types of 

resources from various construction activities. Environmental Commitments are implemented pre-

construction, during construction, and post-construction as specified. The Environmental 

Commitments for the Proposed Project are included at the end of this chapter in Section 2.9 (Table 

22). 

 

Construction Access  

To initiate construction of the project, site access and construction staging areas will be prepared 

(Figure 19). Approximately 1,000 feet of temporary access roads and four temporary staging areas not 

exceeding a total of 1 acre will be constructed. There are four designated construction staging areas, 

one per each private property (Wrigley, Keele, Nicklas, Wrigley). Each staging area is an approximately 

100 x 100 ft polygon located on open, flat pasture surface outside of the riparian zone. Staging areas 

will be used for heavy equipment and vehicle parking, refueling, and material stockpiling (e.g., erosion 

control materials, large wood, imported gravel, etc.).  
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For the Wrigley Orchard site, primary access will be via the driveway of the Wrigley Parcel (APN 311-

041-006). For the Elk River Flood Curve (approximate Concrete Bridge location), access will be via the 

gates to the Nicklas properties to the east (APN 311-242-001) and west (APN 311-243-002) of Elk River 

Road and via the Keele driveway (APN 311-243-001). For the Wrigley Red House portion of the Elk River 

Flood Curve Project (approximate North Fork South Fork confluence location), primary access will be 

via the Wrigley driveway (APN 311-021-013). Additional access roads as depicted in Figure 20 will be 

required to allow heavy equipment to access the excavation sites and spoil locations. Temporary 

ramps will be constructed for construction vehicles to access the dewatered channel bed. 

 

In some locations, vegetation clearing and grading will need to occur to construct access roads 

(approximately 1,000 ft.) to excavation areas. Sediment removed from the channel will be placed in 

10- or 20- cubic yard dump trucks and prepared for off-site hauling and disposal. Up to 22,000 cubic 

yards of sediment will be excavated and trucked varying distances to sediment reuse sites. This activity 

would require up to 2,200 trips of a 10 (cubic) yard dump truck. Approximately 1.5 miles of Elk River 

Road will be utilized to haul sediment between excavation areas and sediment reuse locations. 

 

 
Figure 19. Existing and proposed access roads and staging areas for all project activity areas. 
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Upon project completion, all portions of temporary access roads that enter a riparian area shall 

be ripped to a minimum depth of 6 inches and regraded to match adjacent topography. Mulched 

vegetation will be used as erosion control treatment. 

 

Staging and Stockpiling 

Construction staging areas are planned at four separate locations (Figure 19). Staging areas for 

equipment and materials will be no larger than ¼ acre in size. Stockpile locations will be limited to 

floodplains within privately-owned property and located adjacent to areas where clearing of riparian 

vegetation will occur. Sensitive areas that require avoidance will be mapped and flagged with 

construction fencing to ensure they remain undisturbed. Vegetation cleared from the riparian corridor 

will be temporarily stockpiled and cut and provided to landowners as firewood or chipped-and used 

as mulch. 

 

Fish Removal and Relocation  and Channel Dewatering and Rewatering 

Note: The exact steps related to dewatering/rewatering and fish removal/relocation are being developed 

in consultation with NOAA Fisheries/NMFS and CDFW and are the subject of a Draft Biological Assessment 

(Appendix B). For complete details regarding impacts and mitigations associated with fish 

removal/relocation and channel dewatering/rewatering as well as the approved sequence and timing of 

activities, refer to the Draft Biological Assessment. 

 

Fish removal will precede developing equipment access in the channel bed and prior to construction 

activities in approximately 2,375 feet of channel which would be dewatered under the Proposed 

Project. Fish relocation will involve the removal of multiple rounds of fish and other aquatic organisms, 

beginning with the least intrusive methods (minnow trapping, seining), and progressing to more 

intrusive method (electrofishing, flow diversion).  

 

According to the Draft Biological Assessment (April 2019), fish removal and relocation activities will 

commence in late-July following a re-construction snorkel survey in early-July, and may include the 

development of foot access for field crews and small vegetation removal using non-motorized, hand-

held equipment.  

 

The work areas will be dewatered and in a dry workable condition before any in-channel work is 

conducted, including vegetation removal. Dewatering activities will commence upon completion of 

fish removal activities and will continue until the work area is fully stabilized. Two dewatering 

segments are anticipated, one in each Pilot Project Reach (note the two Pilot Project reaches are 

separated by 4000 feet of stream channel which will not be dewatered, extending from the 

downstream end of the Wrigley Orchard dewatering segment at 620+00 to the upstream end of the 

Elk River Flood Curve segment at 580+00).  
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A temporary diversion system will be used to isolate discreet work areas to create dry, workable 

conditions and prevent sediment transport and downstream turbidity. The temporary diversion 

system would use upstream and downstream cofferdams to capture and retain water and exclude fish 

access. Water would be diverted around the project site via gravity system through a flexible pipe to 

a point downstream of the work area. The inlet/intake of the diversion system would be fenced and 

screened to prevent the entrainment and impingement of fish or other aquatic species. The pipe 

would run along the edge of channel opposite of where work would be performed. Pump systems will 

employ energy dissipation measures and comply with sediment control requirements to avoid 

mobilization of fine sediment into the downstream reaches during re-watering activities. The removal 

of cofferdams (re-watering to an in-channel pool) will be one of the last activities associated with in-

channel work. For more details, refer to the Draft Biological Assessment (Appendix B) and the 

Environmental Commitments Table (Section 2.9). 

 

Riparian Understory Clearing and Vegetation and Tree Removal 

The Project area has extensive vegetation growth along the channel, which includes many native and 

non-native species that have become rooted in fine sediments. Throughout the Project area, overly 

dense strands of vegetation impair the hydraulic function of the channel, disrupt habitat-forming 

physical processes, impede the establishment of riparian vegetation, and cause sediment to 

accumulate in the channel. 

 

Vegetation will need to be cleared to provide equipment access to the two channel and two floodplain 

excavation sites, and to provide access between excavation and sediment reuse areas. Riparian 

understory clearing would involve the select removal of species rooted in the channel and floodplain 

within the construction footprint  (particularly willow, alder and extensive blackberry strands). 

Riparian understory clearing would be conducted as part of clearing and grubbing activities and would 

be completed before grading commences. Pre-construction vegetation removal would be 

implemented using hand tools including shovels, rakes, and electric hedge trimmers to minimize 

disturbance to existing resources.  

 

Grading activities will minimize, to the extent practical, the disturbance of existing vegetation within 

the Project area. Wherever feasible, trees will be left in place to preserve the existing riparian canopy. 

Large, healthy native old growth trees greater than 36 inches diameter at breast height (DBH) will be 

preserved to the extent possible. Vegetation and trees that are cleared from the channel and 

floodplain may be temporarily stockpiled in floodplain clearings before being transported to 

designated areas where it will be cut up and provided to landowners for firewood or chipped for use 

as mulch. All stockpiles will be removed by the end of the construction season (October 15 or October 

31 if no rain is forecast).  






































































































































































































































































































































































