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Smith River Plain St ream Restoration Plan  

Del Norte County, California  

Final Report to the California Coastal Conservancy  

Prepared by: Marisa Parish Hanson, Smith River Alliance, PO Box 2129 Crescent City, California 95531 

Summary  

The goal of this planning effort is to identify and prioritize potential restoration projects that 
improve and protect natural channel structure and function, water quality, floodplain connectivity, 
and biological resources along streams and waterways located in the Smith River Plain.  

The Smith River Alliance (SRA) used stakeholder and landowner input, historic and current aerial 
imagery, topographic and species distribution information, and field studies to identify and compile 
a list of potential projects. Ranking criteria was developed in collaboration with staff from National 
Marine Fisheries Service (NMFS), California Department of Fish and Wildlife (CDFW), and the Del 
Norte Resource Conservation District (RCD) that was used to score and rank all identified projects. A 
total of 137 projects were identified in five projects types: 29 riparian projects, 33 channel 
complexity projects, 63 passage projects, eight invasive plant projects, and four water quality and 
quantity projects.  

Additionally, there are eight basin-wide recommendations. These are projects that either span 
multiple streams and sub-basins or are areas lacking sufficient data requiring further research or 
monitoring.  

The project prioritization scores and rankings provide a logical and standardized approach to 
identifying projects based on their capacity to restore ecosystem functions for streams and salmonid 
populations.  However, project rankings alone should not set the order of implementation. 
Landowner interest, professional judgment, opportunities created by scheduled maintenance or 
construction, and restoration emphasis by stakeholder groups in a watershed should be considered.  

 
Young of year Coho Salmon from Morrison Creek near Fred Haight Drive. 

Photo: Marisa Parish 
 

Suggested Citation: Parish Hanson, M. 2018. Smith River Plain Stream Restoration Plan, Del Norte County, California. Final 
Report to the California Coastal Conservancy, Contract: No. 16-027. Smith River Alliance, Crescent City, CA. 70 p. 
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Introduction  

The historic floodplains and surrounding landscapes of many coastal streams contain the 

elements needed for human settlement, development, and cultivation of agricultural resources. 

These include transportation routes, water sources, and fertile soils. Around the world estuaries and 

coastal streams have been modified and simplified to meet the needs of human settlement and have 

led to reduced or damaged habitat that is essential for thriving fish populations and ecosystem health 

(Pavlovskaya 1995, Sommer et al. 2007, Bilkovic and Roggero 2008, Levings 2016). Although 

estuaries and other riverine habitats along the coastal plain represent a small fraction of area in a 

given watershed, their role in salmonid productivity throughout the Pacific Northwest is substantial 

given all anadromous fish use the estuary prior to ocean entry. Low gradient and freshwater 

estuarine habitats such as sloughs, backwaters, off channel ponds, and emergent tidal wetlands have 

been shown to be especially productive areas for rearing juvenile salmonids throughout the Pacific 

Northwest and in California (Wissmar and Simenstad 1998, Hayes et al. 2008, Koski 2009, Wallace 

et al. 2015), including in the Smith River Plain (Parish and Garwood 2016). 

The majority of the Smith River basin is comprised of steep forested terrain with high gradient 

streams. However, the Smith River Plain is dominated by low gradient streams and sloughs 

surrounded by gently rolling fertile land  that is primarily utilized for agricultural production of dairy, 

cattle, and lily bulbs. Depending on management practices, the effects of agriculture on salmonid 

habitat and natural resources can vary from beneficial to detrimental (Moore and Palmer 2005, USDA 

2011, CDFW 2015). Well-managed and planned agriculture is an essential part of the solution to 

ÃÏÎÓÅÒÖÉÎÇ #ÁÌÉÆÏÒÎÉÁȭÓ natural resources and ecosystem processes (CDFW 2015). Multiple salmonid 

recovery plans that include the Smith River identif y the need to determine projects in the Smith River 

Plain that will restore critical salmonid habitats but are also economically feasible (Voight and 

Waldvogel 2002, CDFW 2004a, NOAA 2014, CDFW 2015). Recent monitoring provides a baseline on 

salmonid distribution and habitat condition across the Smith River Plain (Parish and Garwood 2015 

and 2016, Walkley and Garwood 2017) to help project identification and guide restoration planning.  

Conservation plans should consider the needs of the land and landowner (USDA 2003) in addition 

to the ecosystem needs. Together these considerations should be used to determine the desired and 

potential future conditions of the ecosystem, social, and economic settings. Landowner and 

stakeholder involvement is critical in developing area wide conservation plans or assessments 

(USDA 2003). This planning process builds on the recent monitoring efforts and includes landowner 

feedback to implement a holistic conservation planning approach of evaluating ecological as well as 

economic and social factors. The goal of this planning effort was to identify restoration opportunities 

along anadromous streams. Restoration objectives are focused on restoring stream function, to 

improve long-term ecosystem health, increase water quality, support recovery of salmonids, and 

protect biological integrity and biodiversity across the Smith River Plain.  

This plan provides a foundation of scientific knowledge and input from resource professionals 

and landowners, with consistent and subjective evaluation of restoration opportunities across the 

Smith River Plain, but the plan itself carries no regulatory authority. This planning process sought to 

follow the first four steps of NRCS nine-step planning process (USDA 2003). These steps are: (1) 

identify problems, (2) determine objectives, (3) inventory resources, and (4) analyze resource data. 
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This plan will support the next five steps of the NRCS process, which include: (5) formulating and (6) 

evaluating alternatives, (7) making decisions, and (8) implementing and (9) evaluating the plan and 

resulting actions (USDA 2003). These planning steps do not need to be conducted linearly but all 

steps are vital for successful conservation planning (USDA 2003) and inform future actions to ensure 

desired future conditions are achieved. This process provides the building blocks needed to 

understand the problems, opportunities, solutions, and results of landscape changes.  

The biological and physical structure of a watershed is shaped by both longitudinal (upstream to 

downstream) and lateral (stream to terrestrial) linkages and restoration projects must consider the 

surrounding landscape, not only the reach where the project may occur (Beechie et al. 2008, Lake et 

al. 2007). Restoration actions that consider watershed and ecosystem processes are more likely to 

succeed at reaching recovery goals and preventing further species and habitat declines than actions 

focused only on restoring watershed form (Reeves et al. 1995, Beechie et al. 1996, Bradbury et al. 

1995, NOAA 2014). Finally, salmon and other wildlife have adapted to natural local variation at both 

spatial and temporal scales. Therefore, restoration should not require for conditions to remain 

constant at a single location or uniform across the landscape (Bradbury et al. 1995). 

The highest priority projects, with the highest likelihood of implementation, are those that 

provide multiple benefits to natural resources and are compatible with the landowner needs and 

overall management plans (USDA 2003). Smith River Alliance (SRA) used scientific literature, historic 

images, species distributions, topographic assessment, landscape conditions, and landowner input to 

identify potential restoration opportunities.  We evaluated potential fish barriers, the condition of 

riparian vegetation, hardened banks, impervious surfaces, and diversions to further develop the list. 

Ranking criteria was developed to aid in a relative prioritization between identified projects. Ranking 

scores estimated the biological and ecological resources that would be benefited as well as the 

integrity,  risk, optimism and potential of a project.  

The information in this plan should be used by interested parties to support willing landowners 

in the formulat ion of restoration alternatives and to develop projects. Adaptive management should 

be used to forecast project effectiveness and identify  any additional steps are needed to achieve 

project goals.  
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Smith River Plain  Background  

The Smith River is the northern most, coastal watershed of California located 3.7 miles south of the 

Oregon border (Figure 1). The Smith River Plain is 79.31 square miles (Table 1) and consists of two 

formations including Saint George formation and Battery formation (Roberts et al. 1967). The Saint 

George formation is composed of bioturbated marine sandstone and sandy mudstone mixed with 

pebbles, carbonized wood, and fragmented molluscan shells (Delattre and Rosinshki 2012). The 

Battery formation formed from marine terrace deposits mixed with dune sands and alluvial gravels 

(Delattre and Rosinshki 2012). These formations were shaped by alluvium deposited over land 

historically connected to the coast range, which separated and sank into the sea (Monroe 1975). The 

alluvium was further molded and smoothed by wave action and ocean currents. Since formation of 

the plain, the Smith River channel has eroded creating the current day coastal terrace. Above the 

coastal plain, approximately where Highway 101 crosses the river, the active channel is surrounded 

by steeper forested terrain in the Franciscan formation (Roberts et al. 1967). The planning area is 

characterized by low gradients, a wide valley and an alluvial fan bedform with a large floodplain, 

resulting in deposition of mobilized sediment delivered from upstream. 

The Smith River basin receives an impressive 91.59 inches of rainfall annually at the Gasquet 

Ranger Station and 64.03 inches at the Crescent City McNamara Field Station (CDEC 2017). 

Precipitation is usually delivered during large winter storm events with 82% of annual average 

rainfall received occurs from October to March (CDEC 2017).  

The sparsely vegetated and shallow rocky soils throughout most of the interior basin hold little 

precipitation and streams rapidly  respond with highly variable flows. Average annual peak flow from 

1927 to 2016 is 82,495 cubic feet per second (cfs) (USGS 2017a) resulting in an estuary largely 

formed by river dominated hydrological processes during the winter months. As flow reaches the 

minimum during the late summer (mean monthly August flow=338 cfs), ocean tides push saltwater 

upstream resulting in seasonally varied concentration and extent of mixing ocean-freshwater and 

salt wedge (Mizuno 1998, Parish and Garwood 2015 & 2016). These abiotic conditions, coupled with 

water quality, nutrient concentrations, grass and algal cover, and species life histories, result in the 

density, diversity , and distribution of salmonids and other biota vary widely in the coastal plain on a 

seasonal basis (Parthree 2004, Day et al. 2013, Parish and Garwood 2016). In addition to salmonids, 

multiple plant, fish and wildlife species seasonally utilize estuarine, stream, wetland, and riparian 

habitats across the Smith River Plain (Monroe 1975).  

In addition to average annual peak flows, multiple flood events have occurred over the last century 

resulting in large scale changes to the streams and riparian condition across the Smith River Plain. 

Three recent floods in particular; 1955 (165,000 cfs), 1964 (228,000 cfs), and 1972 (182,000 cfs) 

(USGS 2017a) have had the most dramatic influence on the Smith River Plain (Figure 2). Accounts 

from local landowners and historic aerial images show widespread erosion and deposition resulted 

in removal and formation of river terraces during these three events. 

The planning area includes the mainstem and anadromous tributaries located within the coastal 

zone (Figure 1). Within this area is the town of Smith River, located near the confluence of Rowdy 

and Dominie Creeks, contains the majority of developed residential and industrial parcels in the 

planning area.  As of 2010, the population of Smith River was 866 (USCB 2010). The landscape of the  
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Figure 1. Streams included in the restoration planning assessment in the Smith River Plain, Del Norte County, 
California.  



 

5 
 

Table 1. Watershed summary information including location of mouth, sub-basin area (square miles), estimated length of 
anadromous stream (meters) and salmonid use by life stage for each sub-basin included in planning area, Del Norte 
County, CA. A sub-basin is a stream network connected by a single link to the mainstem Smith River. 

Stream 
UTME 

(mouth) 
UTMN 

(mouth) 

Anadromous 
stream in 
plan (m) 

Anadromous 
stream in 
plan (mi) 

Sub-Basin 
Area (sq  

mi) 

Juvenile 
salmonid 
habitat 

Adult 
salmonid 
habitat*  

Mainstem/Estuary (up to Hwy 
101) 

400129 4644588 11150 6.93 29.56 Yes Yes 

Unnamed estuary stream 400876 4643911 541 0.34 
included in 

Tillas 
Slough 

Yes No 

Tillas Slough sub-basin   13136 8.16 5.5   

Tillas Slough 400833 4643499 4806 2.99  Yes Yes 

Unnamed Tillas Slough 
Tributary 

401696 4642843 1919 1.19  Yes Yes 

Ritmer Creek 401728 4642813 3160 1.96  Yes Yes 

Delilah Creek 401874 4642820 3251 2.02  Yes Yes 

Islas Slough 400771 4642656 1346 0.84 
included in 
mainstem 

Yes No 

Tryon Creek sub-basin   12769 7.93 5.79   

Yontocket Slough 400884 4640643 2662 1.65  Yes Yes 

Tryon Creek 402384 4639744 9425 5.86  Yes Yes 

Unnamed Tryon Creek 
Tributary 

402651 4638092 682 0.42  Yes No 

Rowdy Creek sub-basin   8729** 5.42 34.08   

Rowdy Creek 403256 4640720 6791** 4.22  Yes Yes 

Dominie Creek 405150 4642412 1160 0.72  Yes Yes 

Clanco Creek 405001 4641708 778 0.48  Yes No 

Morrison Creek sub-basin   10090 6.27 3.69   

Morrison Creek 403625 4640478 4720 2.93  Yes Yes 

Mello Creek 404351 4639775 2911 1.81  Yes Yes 

Unnamed Morrison Creek 
Tributary 

405124 4639922 2459 1.53  Yes No 

Stotenburg Creek sub-basin   2522 1.57 0.75 Yes No 

Stotenburg Creek 404802 4638092 1994 1.24    

Unnamed Stotenburg Creek 
Tributary 

405410 4637529 528 0.33    

Total     60283 37.46 79.37     

* Does not include Coastal Cutthroat habitat       

** excludes anadromous stream upstream of South Fork Rowdy Creek 
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Smith River Plain is predominately utilized for agricultural practices including cattle ranching, dairy 

production, and lily bulb production. A timber mill was actively operated in the town of Smith River 

along Rowdy and Dominie Creeks beginning in the mid-ρωτπȭÓ ɉ'($ ςπρυɊȢ "Ù ÔÈÅ ÍÉÄ-ρωωπȭÓ ÁÎÄ 

present day the mill is no longer operational though timber harvest continues in the area. These land 

uses (i.e. residential, agriculture, timber operations) have resulted in modifications to the stream 

form, capacity, sediment transport, habitat availability, and pollution levels of the waterways in the 

Smith River Plain. For example, levee construction and bank armoring that have resulted in simplified 

and high-energy channels (GHD 2015, Parish and Garwood 2015).  

Recent water quality monitoring documented the presence of legacy and currently used pesticides 

and dissolved copper in tributaries of the Smith River Plain (CWB 2018, NOAA 2018a). Pesticides and 

copper are used in production of lily bulbs to control disease and nematodes in the Smith River 

(Voight and Waldvogel 2002, CWB 2018). Copper is a known neurobehavioral toxicant for salmonids 

(NOAA 2018a).  Recent water quality testing found that copper levels were higher below lily bulb 

fields than above fields in some streams located in the planning area (NOAA 2018a). While copper is 

used for production of lily bulbs, copper is also naturally present in the Smith River and sampling 

does not solely attribute bulb production for copper presence (NOAA 2018a). Bulb production 

includes tilling and soil disturbance in the fall leaving fields vulnerable to erosion during winter 

storms. Without adequate buffer strips elevated sediment levels may be reaching streams.  

No Total Maximum Daily Loads (TMDLs) have been set and no continuous monitoring is 

implemented to determine levels or exact sources of impacts to water quality. However, under order 

no. R1-2012-003 and R1-2012-002, beginning in 2013 all cow dairies in California are required to 

have a nutrient management plan and annual monitoring of surface and ground water as part of 

waste discharge requirements (DNUDA 2013). This monitoring evaluates turbidly, temperature, pH, 

conductivity, and ammonia nitrogen of all surface waters impacted by dairy operations. Nitrate and 

fecal coliform bacterial levels in ground water is also monitored. The monitoring and reporting 

systems contain information of water quality conditions and allows landowner to take actions aimed 

at improving conditions. Recent water quality sampling conducted documented surface water 

samples with U.S. EPA nutrient criteria for total nitrogen and phosphorus exceeded in multiple 

streams located in the planning area (CWB 2018).  

Rowdy Creek Fish Hatchery, located at the confluence of Rowdy Creek and Dominie Creek, is only 

one of two privately operated fish hatcheries run by non-profits  in California. The purpose of the 

Rowdy Creek Fish Hatchery is to increase the number of catchable Chinook Salmon and Steelhead in 

the Smith River fishery (Zuspan 2018). Water temperature and dissolved oxygen is monitored within 

the hatchery tanks but not the effluent delivered to Rowdy Creek. California Department of Fish and 

Wildlife  (CDFW) manages the other 24 hatcheries in the state and requires National Pollutant 

Discharge Elimination System (NPDES) permits from Regional Water Quality Control Board districts  

to ensure operations do not harm waters receiving hatchery effluent. Rowdy Creek Hatchery also 

obtains a hatchery trapping and rearing permit as required by Fish and Game Code.  

The ancestral lands of the Tolowa Dee-ÎÉȭ .ÁÔÉÏÎ ɉ4$.Ɋȟ Á ÆÅÄÅÒÁÌÌÙ ÒÅÃÏÇÎÉÚÅÄ )ÎÄÉÁÎ 4ÒÉÂÅȟ 

includes the entirety of the Smith River basin. The citizens of the TDN continue to rely upon the 

resources within the Smith River Plain. The TDN place of Genesis and world-renewal ceremony  
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 Figure 2. Annual Peak Discharge in cubic feet per second (CFS) from 1927-2016 on the Smith River based on USGS gauge on the Smith River near 
Crescent City (#11532500, Jed Smith) in Del Norte County, California (USGS 2017a).
































































































































