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Abstract 

 
The project location is a pre-historical gathering site for basketry materials utilized by the Wintun people 

within the boundaries of the Red Bluff Recreation Area. Due to environmental changes and neglect, the site 

has fallen into disuse and degradation. The aim of this project is ethnoecological restoration, which varies 

from traditional environmental restoration as there is a human and cultural element. One of the primary goals 

of this project is to incorporate tribal members and their use of fire and plant material knowledge in order to 

preserve cultural traditions. Desired results are the reduction of invasive plant species, insect species, a 

reduction of the dense understory within the site perimeter, and recovery of a traditional basketry materials 

gathering area. The project will enable continual participation and monitoring of the site as well as the 

restoration of a traditional cultural site for use in maintaining Wintun cultural heritage. The purpose of this 

project is to incorporate cultural practices within a stewarded environment that would require long-term 

integration and maintenance of a historically significant cultural area. Not only would the location be 

recovered but sustainably tended. This project recognizes parts of the landscape that we inherited still bear the 

marks of former Native American stewardship practices. It also recognizes that Native American practices 

that were used at the site location are a valid method of stewardship. Through the application of these 

practices the cultural site can not only be recovered but can serve as a demonstration of Traditional 

Environmental Knowledge (TEK) at the Red Bluff Recreation Area. 
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“Heritage Resources are the tangible and intangible aspects of cultural systems, living and dead, that are valued by 

a given culture or contains information about the culture. Heritage resources include, but are not limited to sites, 

structures, buildings, districts, and objects associated with a representative of people, cultures, and human activities 

and events.” 

USDA, Forest Service 
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I. INTRODUCTION  

 

  Traditional Environmental Knowledge (TEK) and the indigenous anthropogenic use of 

fire have the potential to aid foresters and land managers in their efforts to maintain a healthy 

landscape. Anthropogenic fire use is and has been a widespread and important tool to 

indigenous peoples throughout the world. In the United States, specifically the West, it was 

instrumental in the shaping of the natural environment (Anderson 2005). The specific purpose 

of this practice was to cultivate and tend to the land. However, since the westward expansion of 

European settlement, the practice has been eliminated almost completely. Due to its reduction 

over time there has been an increase of fuel loads and resultant catastrophic. For those reasons, 

the indigenous practice has started to be reexamined. At the forest level prescribed burns have 

been incorporated into today’s land management practices in an effort to manage forests in a 

sustainable way and decrease losses caused by huge wildfires. These prescribed burns can 

additionally aid in the preservation of traditional cultural practices when carried out in 

conjunction with tribal members. 

  Traditional Environmental Knowledge, indigenous rights, and access to tribal territorial 

lands go hand in hand. It is the fear of cultural anthropologists today that without access to 

these land based resources that support the knowledge that indigenous, local, and traditional 

peoples possess, their environmental learning will decline, if not disappear entirely. With the 

absence of this knowledge we can potentially lose all that it has to offer from millennia of 

observation, teaching and communing with the environment. Native Americans and Indigenous 

people the world over have used their understanding of the environment to form a stewardship 

relationship with their landscapes. They were the first wildland managers to practice many 
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diverse approaches to land use (Anderson 2005).  

 While this relationship was widely ignored during colonization, anthropologists and 

ecologists have recently come to understand the complexity of TEK and the extent to which it 

has been applied to the management of their lands. According to Willard Rhoades of the Pit 

River Tribe in California, “land management systems have been in place here for at least twelve 

thousand years” (Anderson 2005, p. 125). The application of TEK and tribal management systems 

has directly influenced the pattern, structure, and composition of the flora and fauna of multiple 

biomes throughout California not only with the Pit River but various other indigenous groups 

(Anderson 2005).  

 However, there is still some argument as to what extent Native Americans were able to 

modify the landscape. It is this argument that adds complexity to the debate as to whether we 

should reemploy some or all of their practices in land management today (Lightfoot and Parrish 

2009). Forefront in the debate is the extent to which fire was implemented in cultivating the 

environment. “Should we employ traditional landscape practices, such as intentional burning, 

to maintain many thousands of hectares of grasslands, woodlands, and forests in public lands 

across California? This question has significant implications for how we manage our public land 

reserves in California today (Lightfoot and Parrish 2009, p. 11).” 

 It is asserted that historically, fire has been implemented by indigenous people as a 

major force in shaping the environment. Evidence suggests they burned at times that made 

sense for the production of grasses, berries, bulbs, shrubs, and other early fire-succession species 

which are attractive to game (Krech 1999). Scientific evidence suggests that in North America 

human introduced fires expanded the prairies and thinned the woodlands and forests. Fire was 

additionally used for hunting, improving growth yields, fireproofing areas, collecting insects, 
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managing pests, cleaning areas for travel, felling trees, clearing riparian areas, as well as warfare, 

and  economic extortion (Jackson and Moore 1999).  

 Not only were California’s ecosystems adapted to and molded by fire for the 

aforementioned uses, but controlled burning has long been used to enhance the growth of certain 

basketry plants (Blackburn and Anderson 1993). According to Kat Anderson, author of Tending 

the Wild: Native American Knowledge and the Management of California’s Natural Resources, 

“fire was the most significant, effective, efficient, and widely employed vegetation management 

tool of California (Anderson 2005, p. 136).” However, this paper focuses is its use in basketry 

materials and the Wintun. 

 Wintun is the name generally given to a group of related Native American tribes who 

live in Northern California. They are comprised of the Wintu (northern), Nomlaki (central), and 

Patwin (southern) tribes. The Wintun inhabited the upper Sacramento, the Trinity, and the lower 

Pit and McCloud Rivers. The Central Wintun inhabited the foothills and plains east of the 

Sacramento River to the Coastal Range. Their northern border was Cottonwood Creek area. 

Their south border lies within the current town of Willows. 

 The Nomlaki’s (central) territory is roughly bordered by Salt Creek to the north, 

Cottonwood Creek to the south, Big Bar to the west, and Montgomery Creek to the east. 

(Knudtson 2002). The Nomlaki, the group within the site project area (to be identified later), 

constitute the central group of the Wintuns. This group is further divided into several sub-

groups. The subgroups are generally referred to as tribes and belong to the Nomlaki (Bauer 

1996). 

 Wintu tribelets are small independent groups of Native California people who share a 

common language and usually one principal village. They are divided into nine geographical 
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areas. These areas being the upper Sacramento River, McCloud River, Stillwater, Keswick, 

French Gulch, upper Trinity River, Bald Hills, Hayfork, and Waimik areas. The Winnemem are 

one of nine total bands of Wintu. The Winnemem Wintu (Northern) is the tribe who inhabits 

their ancestral territory from Mt. Shasta down the McCloud River watershed (Knudtson 2002). 

 Within their traditional region of occupation the Nomlaki and the Winnemem Wintu 

utilized various plants for the purpose of basketry materials. Specifically, they utilized 

California Wild Rose (Rosa californica), Buckbrush (Ceanothus cuneatus), Redbud (Cercis 

occidentalis), Willow (Salix gen.), Bear Grass (Xerephyllum temax) (Bauer 1996), Ponderosa 

Pine (Pinus ponderosa), Chain Fern (Woodwardia fimbriata), Hazelnut (Corylus cornuta), 

Maidenhair Fern (Adiantum spp.), Deergrass (Muhlenbergia rigens), Fremont Cottonwood 

(Populus Fremontii) Western Alder (Alnus sp.), Tule (Schoenoplectus sp.) and Santa Barbara 

Sedge (Carex barbarae) (NRCS, Knudtson, 2002).  

 Basket weavers harvested individual plants or patches at a variety of locations in the 

landscape. They secured basketry resources necessary for their specific tribal group, which 

required access to locations within the landscape across a wide and diverse area. Patches were 

tended and supplied b y  a small number of basket weavers (Anderson 1999). Through the 

utilization of fire and other cultivation techniques, basket weavers enhanced the quality of their 

resources and the diversity of desired plant materials (Anderson 2006). These practices where 

historically applied within the project site area by the Nomlaki.  

 

II. BACKGROUND: Native Americans, Fire, and the Forest Service 

 

 Historically, Native American burning for tending the landscape has been considered a 
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widely destructive practice in California by non-native Americans.  The first European settlers 

noted significant use of fire in Southern California. Evidence of fire use appears in the journals 

of the Cabrillo expedition. He reported “many smokes” that would appear in early October and 

these fires were so prevalent that the Spaniards gave the area along the San Diego coastline the 

name, Bahia de los Fumos (Bay of Smokes). In the journal of Jose Longnos Martinez, he also 

recorded the use of fire for facilitating the clearing of brush, the hunting of rabbits and to 

encourage the growth of green grasses after the rainy season (Balckburn and Anderson 1993). 

Despite these observations, opinions of the practicality of its use still varied. 

 In contrast to the opinion of Martinez, early settlers were not so convinced that fire was a 

useful tool.  Alexander McLeod of the Hudson Bay Company noted in his journals, that on 

passing through Willamette Valley during the summer burning season, that several Indian 

habitations were overrun by fire, and destitute of grass.  He further noted that not a single blade 

of grass was to be seen save for the rivulets (Boyd 1999).  Juan Crespi, authored the first written 

account of actual interaction between Franciscan friars and the indigenous population after his 

expedition traveled through California. He noted that after traveling a short time he came to two 

good villages of fine soil and dry grass that nearly all of which had been burned by the heathens 

(Vale 2002).  The fact that Indians continued to light purposeful fires in such beautiful places 

only demonstrated to settlers their marked inability to appreciate natural beauty and a general 

lack of respect for private property (Spence 1999).  

  In California, the common sentiment was that Natives’ use of fire was destructive to the 

natural beauty of the environment and private property. Indians held property communally and 

therefore all had a stake in its maintenance, while settlers carved the land up into homesteads and 

planted crops, built fences for livestock, logged the local forests and built stationary homes. This 
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directly conflicted with seasonal burning patterns that were designed to rejuvenate grasses and 

attract game. In 1850 this conflict was included as Assembly Bill No. 129, Act for the 

Government and Protection of Indians. Under Section 10 it was stated that “Any person was 

subject to fine or punishment if they set the prairie on fire, or refused “to use proper exertions to 

extinguish the fire” (Johnston-Dodds and Burton 2002, p. 5). While fire was seen as a useful tool 

in natural resource management in California by the Native Americans, it was not viewed as 

such by later settlers whole grazing lands were affected.  

 F r o m  t h e s e  ac co u n t s  i t  c an  b e  i n f e r r ed  t h a t  early settlers’ viewed fire as a 

destructive force that damaged private property and polluted the air. By the early 1900s 

indigenous use of fire had disappeared from forests and the valley floor (Charney et al. 2007). 

Prior to non-native settlement, the Sacramento Valley was subjected to high-frequency, low-

intensity fires that were either anthropogenic in nature or started by seasonal thunderstorms. 

However, suppression techniques have all but halted these large burns and attempted to manage 

their size and frequency. 

 Modern fire suppression has been a major influence on the landscape. The assumption 

that fire is a detrimental force on the environment and that it must be suppressed at all cost has 

today been coined “Smokey the Bear syndrome:” a pervasive assumption of Western cultures, 

that fire is a destructive force particularly in forests, that has to be contained or eliminated (Boyd 

1999). However not every individual fears prescribed fire. There are some conflicting values 

concerning the role of prescribed fire and smoke. Some individuals, who have strong 

environmental values and beliefs about ecosystem health and the role of fire, are more tolerant of 

wildland fire smoke and prescribed burning.  These individuals feel they have a strong 

environmental understanding and are more aware of the ecological consequences of a wildland 
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fire. They often are tolerant of wildland fire smoke if they feel it to be a service to the 

environment as opposed to people who are more concerned with personal health and property 

(Blades and Hall 2011). There seems to be a slow turning of the tides in public perspectives in 

regards to fire, controlled burns and the occasional lowered air quality. Although current changes 

in attitudes cannot immediately reverse historical management practices. 

 Historical suppression of fire in natural resource management has not only had an effect 

on the physical environment, it has prevented California Natives from practicing their cultural 

traditions. The American Indian view of the natural world is that the “people and the biophysical 

world are viewed as interconnected and forming part of the integrated system in which each 

thing affects everything else (Charney et al. 2007, p. 17).” Without the ability to traditionally 

manage the landscape there has been an interruption in cultural/environmental connectivity. 

 The manipulation of the natural environment is perceived as a necessary stewardship for 

maintaining ecological integrity and reinforces a reciprocal relationship with nature (Anderson 

2005). The loss of access to traditional lands and resource use areas, and the prohibition of 

indigenous forest management practices, assumed to be destructive, has reduced opportunities to 

implement Traditional Ecological/Environmental Knowledge. These practices may be lost over 

time due to their disuse if Indigenous Californian’s are prevented access to lands in order to 

practice their traditional cultural management of the environment. This may result in furthering 

the degradation of their culture. Many Native Americans, such as the Winnemem Wintu, a band 

of the Wintun, have lost their traditional land base completely and depend on public land 

managers, such as the Forest Service, to obtain resources or access their sacred sites. “As forest 

resources, access to them, and rights to manage them diminish, so does the TEK associated 

with those resources” (Charnley et al. 2007, p. 20).  However, access can be increased with the 
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cooperation of land managers.  

 It is within this paradigm that political showdowns continue to develop between the 

Forest Service and Native Americans in Northern California. The Wintun Coming of Age 

Ceremony has become a keystone issue in regards to tribal relations with the United States 

Forest Service, the Bureau of Indian Affairs, the Department of Reclamation and indigenous 

access to cultural sites. This swim symbolizes the females’ entrance into adulthood and is the 

most important aspect of the ceremony itself. The ceremony requires the closing of the McCloud 

River in order to allow young women to safely cross. The the tribe has been denied special use 

permits by the Forest Service on several occasions for this important cultural activity. The 

Wintun argue that when the Forest Service denies them special use permits that the Forest 

Service is inherently repressing their culture. This ceremony is intricately attached to a natural 

resource and represents a major ceremony within the traditional lifestyle of the tribe (Cummings 

2012).  

 It is due to cultural conflicts such as this that the Winnemem Wintu Tribe of Redding, 

California, filed suit in July of 2010, against The United States Department of the Interior, The 

United State Forest Service, four other agencies, and two individual land managers. Allegations 

included damages to cultural sites, enabling the degradation of ecosystems, natural resources, 

and archaeological sites, not taking significant measures to protect the areas, and preventing 

access to sacred sites. The tribe also claimed that these land managers were in violation of NEPA 

processes and had allowed for the construction of trails through known sacred areas without 

seeking tribal consultation. The motion for dismissal on the charges that the USFS violated the 

National Historic Protection Act was denied as the court found that the USFS had failed to 

engage in the required public consultation (Winnemem, 2010). 
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 Land managers are caught in a conundrum in their efforts to find a balance between the 

conflicting uses of public lands. Often, bureaucratic policy is in conflict with Native American 

claims under the First Amendment for the protection and access to sacred, religious, and cultural 

sites. Land managers must come to understand that Native Americans and their traditional 

practices are tied directly to physical locations that are often on federal lands. Historically, access 

to these areas have been interrupted or denied due to circumstances involving the U.S. 

Government’s Indian policy (Williams 2004).  

 However, there is the possibility of linking indigenous and scientific knowledge of 

climate change in the local environment with policy. In the past, traditional indigenous 

knowledge has been excluded from assessment reports and has been generally believed to be 

based on oral tradition and therefore unreliable. Indigenous knowledge can be invaluable 

information that the local community has accumulated over generations living in a particular 

environment and can be regarded as reliable as any modern study. Traditional Ecological 

Knowledge is the subset of knowledge that is comprised of the cumulative body of knowledge, 

practice and belief that has evolved through adaptive processes and handed down through 

generations by cultural transmission (Clarence et al. 2011). The aim of TEK is to integrate 

indigenous ecological knowledge with scientific data and analysis so that indigenous 

communities can make informed decisions about their environment and assist in forming 

ecological policies (Clarence et al. 2011). 

 Wildfire is a perfect example of economic damages that could potentially be mitigated 

through use of TEK and the further expansion of controlled burning. The size and frequency of 

fires are growing more difficult to control and the scale of devastation is increasing. With an 

increase in wildfire, so increases the monetary and environmental damages that wildfire causes. 
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Not only is a valuable resource being depleted, but also monetary claims based on “harm to 

economic services” and “intangible environmental damages” have increased. These monetary 

losses can be calculated by assessing the forest as a crop with a production value (Boehm and 

Ginn 2013). Devastating fires not only cost state and local agencies millions annually to 

suppress, but also included is the expense of replanting and restoration. There are additional 

losses due to the damages to timber harvests. The total quickly becomes overwhelming and is a 

huge drain on financial resources. The federal cost of fire suppression in 2015 alone totaled 

$2,130,543,000.00 (NIFC 2016). However, frequent prescribed burns control the risk and 

expense of catastrophic fire and can lend support to the implementation of Traditional 

Environmental Knowledge as well as fire use for cultivating and managing the landscape.  

 The Karuk are an example of this sort of application of TEK.  Currently, they are 

implementing similar practices in California for the maintenance of natural and cultural 

resources with astounding success. They inhabit a portion of their aboriginal lands along the 

Klamath and Salmon Rivers which is only a small part of their original territory. They are a 

federally recognized Indian Tribe occupying their aboriginal lands in Northern California. The 

basis for their self-authored management plan is the integration of ecological and cultural 

practices with Western science to reserve their environmental resources and traditions (Ray 

2010). “TEK has the potential to inform how climate change may affect cultural resources and, 

jointly with western science, and can play a role in understanding the impacts of climate change 

to guide future adaptation strategies (Ray 2012, p. 1).” It is their hope that through self-

determination and cooperation with federal agencies that they will be able to systematically 

preserve knowledge of their traditional practices in a way that retains their culture (Ray 2012).  

 Nearly all of the Karuk’s territory is located concurrent to the lands administered by the 
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USDA Forest Service’s Klamath and Six River’s National Forests. In September of 2009 they 

drafted their Eco-Cultural Resource Management Plan for their Department of Natural 

Resources. The purpose was to begin the process of providing plan coordination between 

National System lands and Indian land use plans and management programs for development 

and revision.  

 The Karuk’s Natural Resources Department was established in 1989 after congressional 

appropriations were allocated to pursue fisheries management and restoration interests. What 

started out to be primarily fisheries, expanded into water quality, fire and fuels management, 

Native American Graves Protection and Repatriation (NADPRA), cultural resources, air quality, 

watershed restoration, environmental education, and recycling program. The Department of 

Natural Resources envisioned their plan to serve as a long-term adaptive management strategy 

for the protection, enhancement and utilization of cultural and natural resources.  

 In the Karuk’s plan they specifically emphasized their values including the utilization of 

cultural and natural resources within, and adjacent to, the Karuk Aboriginal Territory. They are 

currently working on a variety of studies and projects with the focus of returning their 

environment to the levels of stewardship that were present prior to the 1800’s (Karuk 2010).

 One of the many changes they are collaborating on is the introduction to their resources 

plan of using fire as a land management tool. “The Karuk use of fire as a land management tool 

was complex and multi-faceted. As with other ceremonial and religious aspects of Karuk culture, 

the role of fire was one to be contemplated and learned from at the deepest levels…. These 

considerations of the relationship between lightning, biological evolution and cultural practices 

reflect a uniquely Karuk perspective which is simultaneously sacred and utilitarian” (Karuk 

2010, p. 3). 
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 At the Sacramento River Discovery Center and the Red Bluff Recreation Area, fire 

suppression has damaged basketry material collection locations that are intrinsically part of the 

Nomlaki and the greater Wintun gathering areas. This shortage of materials limits their ability to 

continue basketry, further eroding cultural heritage. This environment of disenfranchisement and 

lack of access to resources can be prevented. By integrating prescribed burns with tribal 

members the site can be recovered and their cultural practices maintained. 

 It is the assertion of this paper that through better collaboration with the Forest Service, 

increased access to sacred sites, and integration of TEK into Forest Service Management 

Strategies, that there will be a change of perception and trust on the part of the Wintun toward 

the Forest Service, increase confidence on the Forest Service’s part toward TEK, and movement 

toward cultural renewal. Over time, a shift in attitudes could aid in bridging the gap and help 

further collaboration between both entities and pave the way for greater inclusion of Native 

peoples in the formation of natural resource policy. It is imperative that steps be taken to preserve 

the cultural practices of Native Americans that are tied to natural resources that are under the care of 

federal, state and local governments. Without access to these resources, cultural practices will 

continue to decline in use and undermine tribal identity.   
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III. OBJECTIVES 

 This project will utilize Traditional Environmental Knowledge in an effort to restore a 

cultural site at the Red Bluff Recreation Area. One long-term goal of this project is to 

incorporate tribal members and their use of fire in the maintenance of plant materials in order to 

preserve cultural traditions in a collaborative project with the Forest Service. Through this 

process, there can be a future integration of tribal and Forest Service personnel. The short-term 

desired results would be the reduction of invasive plant and insect species, reduction of the 

dense understory within the site perimeter, and the recovery of a traditional basketry materials 

gathering area at the Red Bluff Recreation Area. This project is the initial step in what could 

be a continued relationship that will include active incorporation of federal employees and 

Northern California’s Native Peoples in the long-term maintenance and monitoring of the site 

along with the restoration of a traditional cultural site. 

 

 

IV. HYPOTHESIS 

It is possible to apply local Traditional Environmental Knowledge gathered from tribal 

members of the Wintun, specifically their use of fire in cultivation of desirable plants and 

implement them at the Red Bluff Recreation Area. Through this application, it is then possible 

to return a traditional materials gathering areas to a desirable state and facilitate the 

retention of cultural practices that are associated with these sites.  

  



Red Bluff Recreation Area, Page 19  

V. DESCRIPTION OF RED BLUFF RECREATION AREA 

 

 The Red Bluff Recreation Area, which encompasses the project site, was designed to 

educate and enhance the public’s understanding, knowledge and use of the Sacramento River 

Watershed through the use of instructional programs, restoration and rehabilitation opportunities 

(Stene 1994). The Red Bluff Recreation Area is located in Sections 27, 28, 33 and 34, T27N, 

R3W, Mount Diablo Meridian. The recreation area is part of the Mendocino National Forest and 

is managed by the United States Forest Service. The center totals 488 acres and it is divided 

into nine regions with an additional developed area that incorporates a campground, parking lot, 

trail network, the Sacramento Discovery Center building and the Discovery Gardens. The 

recreation area is characterized by a slight river bend in which borders much of the site. However 

“the majority of the property is bordered on the north by a high-water overflow channel or 

formerly known as the East Sand Slough for the Sacramento River which can be seen in Figure 

1 (Google 2015); on the east by another overflow channel, orchards, and a low density 

residential use area (Lake Red Bluff Recreational Development 1991, p. 59).” The south and 

west are bordered by the Sacramento River.  

 The average temperature and precipitation at the recreation area is an important factor to 

the site’s productivity. Average rainfall is 21.5 inches, falling mostly in the winter months. The 

mean monthly rainfall ranges from a high of 4.5 inches in January to 0.06 inches in July, 

which mostly occurs during summer thunderstorms. The annual mean temperature is 62 degrees 

Fahrenheit with the average high/low in January of 54/37 degrees and 98/66 in July. There is an 

extended growing season owing to the 330 frost-free days of the region (Chisholm 1990).
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Figure 1, Project Area 

 

Vegetation Types: 

 

 The predominate vegetation types of the site include scrub willow, annual grasses, and 

scattered oaks. The northwest half of the site consists mostly of Great Valley Willow Scrub 

Forest. Valley Oaks exist in pockets with the presence of deposits of richer soil, specifically 

sandy loam. Since the creation of the diversion dam in 1964, the area between the overflow 

channels and the sloughs has become home to encroaching willow scrub vegetation. This is 

attributed to the high water table created by the dam installation (Lake Red Bluff Recreational 

Development 1991). 

 The area located in the northeast of the site was most likely originally Great Valley Oak 

Riparian Forest prior to grazing, agriculture and firewood collection that commonly occurs with 

increased habitation. What remains now is an oak savannah consisting mostly of valley oaks 

Burn Pile Location 

 Shoreline 

Slough 

 Project Location 



Red Bluff Recreation Area, Page 21  

and introduced annual grasses (Lake Red Bluff Recreational Development 1991). 

 In the southeast area there is a strip of about 18 acres that parallels the river below the 

dam. This too is a remnant of Great Valley Cottonwood Riparian Forest. In the area there are 

mature sycamores. Historical photographs and current aerial imagery shows a marked increase 

in vegetation in this area as it has been sheltered from natural disturbances (Lake Red Bluff 

Recreational Development 1991). 

 

Water Condition: 

 

  

 

Figure 2, Historical Photo, Sacramento River During Annual Flood circa 1890.  

  

 The Red Bluff Recreation Area lies within this floodplain and was annually 

inundated, as seen in Figure 2 (Hitchcock 1900), until the river was harnessed for flood control 

and irrigation. This has affected the area in both positive and negative ways. The annual flooding 

would either destroy the shoreline or alter it with the depositing of sediments. In the Fact Sheet 

of Sacramento River Flood Control Project the water condition of the Red Bluff Recreation 

Area and Sacramento River flood cycle were thoroughly discussed. 
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“The Sacramento Valley has a history of floods and management 

of floods that goes back as long as people (settlers) have 

populated the region. Prior to flood management, the valley floor 

would be blanketed by seasonal runoff every year. The 

Sacramento Valley was once nicknamed the ‘inland sea.’ This 

tendency to flood results from the geography of the region as well 

as the weather. The occasional large amounts of rain that fall in 

the surrounding Coastal Ranges and the relatively steep (Sierra 

Cascades and) Sierra Nevada Mountain Ranges produce rapid 

surface water runoff to the Sacramento River. The amount of this 

surface water runoff can be quite large, depending on the amount 

of rainfall, snow melt, and soil moisture of the watershed. Fast 

water flowing from the mountains is blunted by the relatively 

shallow grade of the Sacramento River, south of the city of Red 

Bluff, and would often overtake the river banks. The Sacramento 

River deposits sediment in the more shallow grades that often 

results in an alteration of its direction of flow. In order to control 

these storm flows that would otherwise flood farmland and cities, 

the Sacramento River Flood Control Project (the Project) was 

created” (Russo 2010, 1). 
 

 Eventually the annual floods were controlled and the area was developed for agricultural 

use.  

 Recently this area has again been flooded annually, but this time by Lake Red Bluff, a 

man-made seasonal lake, which is part of the Red Bluff Recreation Area Project. The 

Reclamation Department completed a diversion dam in 1964 directly adjacent to the recreation 

area where water was held through the summer months creating a lake and riparian area. This 

dam was designed for flood control and to feed the irrigation canal system (Lake Red Bluff 

recreational Development 1991). 

The Red Bluff Recreation Area had a shallow water table because of this manufactured 

lake. This was evident by the standing water in a low lying area of the eastern slough. Tests 

conducted in 1984 indicated a depth-to-water average of 13 feet with depths ranging from 11 to 

20 feet (Lake Red Bluff Recreational Development 1991). Now, due to a decreasing salmon 

population, the diversion dam has been decommissioned and is permanently open. The lake has 
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been drained and is no longer maintaining the once high shoreline and shallow water table in the 

summer months as it has in the past. In its place has emerged a drought like environment causing 

large amounts of vegetative die-off along what would have been the lake’s shoreline and now 

empty eastern slough. 

 

Soil Condition: 

 

 The entire area is composed of alluvial soils deposited by the Sacramento River on its 

floodplains during recent geologic periods. Soils on the site are highly permeable and few 

erosion patterns are evident. Ponding of surface water is absent, with the exception of two ponds 

within the eastern overflow channel. Despite the lack of erosion due to surface runoff, the highly 

permeable soil is prone to stream bank erosion (Lake Red Bluff Recreational Development 

1991). 

 Availability of s o i l  nutrients is greatly affected by the site’s history as a floodplain 

of the Sacramento River. Oxbow lakes and other floodplain water bodies contribute enormous 

biodiversity to lowland river ecosystems (Faber 2003). Their unusual ecological value stems in 

part from their evolution over time from fully aquatic to terrestrial ecosystems as they fill in 

with nutrient-rich silt and sand during floods. Along the Sacramento River, most of these 

historical features have been filled, diked, or otherwise disconnected from the riverine 

ecosystem (Faber 2003). This is the case with the Red Bluff Recreation Area that lies within a 

controlled area that is now free from the annual flooding cycles that created the site. 

 Overall, the soils at the Red Bluff Recreation Area are a result of millions of years of 

precipitation and flooding that filled the valley with transported clay, silt, sand and gravel. Rock 

and stony soils are present on the edges of the valley and a graduation to sand and loam are 
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found as one travels to the river lowland (Kraft and Woodrum 2005). Specifically, the soils at 

the Red Bluff Recreation Area site are predominantly fine sandy loam, indicative of sediment 

deposition over time. 

  

Animal Abundance: 

 

 According to the Forest Service’s 1991 report on developing recreation in the Lake Red 

Bluff area, riparian vegetation is important to wildlife because it provides a diverse and 

productive landscape. With the diverse amount of habitat comes the potential of supporting a 

wide expanse of wildlife, those being migratory waterfowl, large mammals, songbirds, raptors, 

furbearers, reptiles, and amphibians (Lake Red Bluff Recreational Development 1991). 

 Although only composing approximately 8% of the total land area, the existing riparian 

and wetland habitat provides important forage and cover for numerous wildlife species in the 

area. Animals specifically noted in the riparian and wetland areas include black-shouldered kite, 

beaver, common merganser, belted kingfisher, deer, violet-green swallow, great blue heron, 

brown-headed cowbird, grey squirrel, and an occasional bald eagle or osprey. The oak savannah 

vegetation type comprises the majority at 62% of the Lake Red Bluff site. Species that are 

currently flourishing in the oak savannah vegetation type are those that have adapted to an 

open grassy environment that provides less escape or thermal cover for wildlife than the 

former riparian forest that once covered the entire site. The existing environment does provide 

foraging habitat for hawks, kites and other birds of prey, as well as ground nesting habitat for 

birds such as white-crowned sparrow, western meadowlark, and the ring-necked pheasant (Lake 

Red Bluff Recreational Development 1991). 
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Effects of predominant land use on habitat structure: 

 

 As noted earlier, prior to European settlement from the east, many indigenous groups 

altered the environment through activities such as damming small creeks, foraging and using fire 

for modification purposes. Fire was not only used for cooking and comfort but also for 

collection of insects, the enhancement of food plants, stimulation of grass growth, prevention of 

brush from encroaching on meadows, to remove understory vegetation and facilitation of 

corridors for travel. These frequent anthropogenic fires were kept to a low intensity that was 

beneficial to the Oak Woodlands (Gruell 2001). 

 In the site analysis of the Sacramento River Diversion Dam, which is adjacent to the 

project area, Eric Stene from the Department of Reclamation stated that “the Yahi, Maidu and 

Wintun groups inhabited the region until they were either pushed out or removed by both 

Spanish and American settlers” (Stene 1994, p.2). This change in regime also affected the 

landscape. The Mexican government gave out large land grants and agriculture exploded in the 

area and thus started the agricultural era of Northern California. The valley became home to 

farmer land barons who owned plantations of up to 20,000 acres (Beebe and Senkewicz 

2001). Fire suppression activities began in earnest once settlers swarmed the area and increased 

agricultural development. While suppression was beneficial to agricultural areas, it was not 

beneficial to non-settled plots. This caused an increased fuel load, leaving the landscape open 

to more intense fires. According to Perry “No large fire that burns within a region that has been 

heavily modified can be considered natural” (Perry et al.2008, p. 91) and now the increase of 

intensity and frequency can be seen as the price we pay for long term suppression.  

 The areas beyond the flood plain were cultivated for agricultural use and this activity still 
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continues at those locations just beyond the site’s border lines as seen in Figure 

3(Hitchcock 1890). The north and eastern boundaries of the site are still currently in use as 

orchards. The Red Bluff Recreation Area has transitioned from a fire modified landscape into a 

modern state that influenced the Mendocino National Forest in its decision to make this facility a 

demonstration area for ecological diversity and restoration (Red Bluff Recreational 

Development 1991). 

 

  Figure 3, Early Agriculture in Red Bluff, circa 1900  

 

Current Conditions: 

 

 At the Red Bluff Recreation Area, primary productivity is affected by a series of 

variables. These variables are temperature, precipitation, availability of nutrients, fire, animal 

grazing and human cultivation activities (Spellman 2008).  

“Human activities have reshaped the ecosystem. They include dam, weir and levee construction, 
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bank revetment, installation of floodplain drainage systems, gravel mining, hydraulic mining, 

urban and agricultural encroachment, pollution, vegetation removal (including logging), and the 

introduction of non-indigenous invasive species. Different disturbance, sedimentation, light, 

nutrient, temperature and other physical and chemical regimes have been shown to favor 

different taxa of primary producers and decomposers at the base of the food web. These basal 

species will have differential vulnerabilities and nutritional values for primary consumers 

(grazers and detritus-feeding organisms), which in turn will support different levels of 

production of predators higher in the food web (Faber 2003, p. 382).” 

 

 Fire, grazing and human activities have specifically contributed to the relative 

productivity of the Red Bluff Recreation Area. Prior to settlement, the Sacramento Valley was 

subjected to high-frequency, low-intensity fires that were either anthropogenic in nature or 

started by seasonal thunderstorms. However, modern suppression techniques have all but halted 

these large burns and managed to control their size and frequency. 

 Agriculture and grazing have also historically affected the Red Bluff Recreation Area 

site. With the control of the seasonal flooding pattern greater swaths of flood plain became 

available for planting and foraging by livestock (Chisholm 1990). This has resulted in increased 

soil organic carbon levels, which improve soil structure, reduce erosion and increase soil 

fertility. The soils at Red Bluff developed under tall grass prairie and oak savannah 

communities, which allocated carbon to belowground fine root biomass deep into the soil 

profile (Chisholm 1990). Once the native grasses were removed from the site due to 

overgrazing, a general decline in the soil was assumed to have followed. 

 However, the succession from floodplain to Great Valley Oak Woodland is visible at the 
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Red Bluff Recreation Area. This suggests that soil deposition over time, coupled with plant 

litter from decaying vegetation, has served to increase the fertility of the soil. Low bulk density 

in soils of similar origin and texture is a result of biological activity comprised of earthworms, 

beetles, small mammals, etc. aerating the soil (Brown et al. 2002). Thus, it can be hypothesized 

that older aged riparian forests are more biologically productive which may facilitate higher 

species diversity. 

 Currently, the Red Bluff Recreation Area is a time capsule of the succession from 

floodplain to Oak Woodland. Unfortunately, this cycle has been altered and essential sediments 

will no longer be refreshed. It would be impossible to open every flood gate on the Sacramento 

River and flood the valley, yearly, based on current settlement patterns. However, productivity 

is not based on this factor alone. The Red Bluff Recreation Area is not singularly a floodplain 

and the natural processes that support productivity are actively at work within the system. These 

processes include sunlight, moisture, temperature and vegetation. Controlling non-native 

species and allowing the system to continue naturally would significantly contribute to 

maintaining the site’s productivity over the long term.   

 The introduction of agriculture and grazing to the Red Bluff area brought other 

disturbances to the site. Invasive non-native species were introduced through these activities. “An 

invasive species is one that is not native to an ecosystem and whose introduction does or is 

likely to cause economic or environmental harm or harm to human health. The consequence of 

invasive species on native biological diversity and ecosystem health are immeasurable” (Perry et 

al. 2008,  p. 111). According to Perry et al., “57% of the imperiled species studied … were 

negatively affected by invasive species, making invasive second only to habitat loss and 

degradation as a cause of native species endangerment” (2008, p. 112). A perfect example of 
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non-native dominance can be seen along the riverbed within the Discovery Gardens area. The 

shoreline has been completely choked out by the Himalayan Blackberry as seen in Figure 4; it is 

an aggressive invader that “forms a closed, monotypic stand that excludes native plants” 

(Perry et al. 2008, p.112) such as the Native Blackberry, Rubus ursinus. According to plant 

expert Max Benet, “the Himalayan Blackberry is a European shrub that was introduced to the 

United States as a crop in the late 19
th 

century. It escaped cultivation and has since invaded a 

variety of sites including streamside areas” (2004, p. 1). The presence of this non-native can be 

seen not only at the Red Bluff Recreation Area but in Northern California as a whole. 

 

 Figure 4, Aggressive Patch of Himalayan Blackberry 

 Finally, it would seem that flood prevention and the subsequent disuse of the Diversion 

Dam, due to its negative impacts on the salmon population, have caused a new combination of 

disturbances. Annually, the Diversion Dam gates would be closed creating a seasonal lake that 

was widely used for recreation and agricultural purposes. One of the side effects of the gate 
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closures was a consistently higher water table during the summer months. This water table, 

which has been in a constant state since the building of the dam in the 1964, has allowed for the 

growth of a species of vegetation that would not have been present otherwise (Greene 2013). 

 In 2012 the dam was decommissioned and has since not been flooding the area. This has 

resulted in a massive vegetation dieback due to the absence of water along the man-created 

shoreline. Additionally the water table has dropped since the opening of the dam and vegetation 

has experiences a drought-like environment. This dieback has created an environment that is 

very conducive to fire, which is exactly what happened in the spring of 2013. A fire burned at 

such intensity that it spread to the crown of the Valley Oaks, essentially consuming all of the 

vegetation in its path and qualifying it as a major disturbance. Names the Easter Sand Slough 

Fire it threatened homes and forced evacuations in the area (Greene 2013).  

 While fire is conducive to the Oak Woodland environment, the timing of this fire was 

not. Fire severity is closely tied to weather. This fire happened at the end of a long dry spring 

and it quickly spread at a high intensity covering over 100 acres (Greene 2013). Although the East 

Sand Slough Fire of spring 2013 was an extremely destructive force, perhaps it was a necessary 

one. The ‘false shoreline’, which was created by the Diversion Dam, was a human modified 

environment. As a result, little could be seen of the natural state of this area. As noted earlier, 

this area would naturally have been inundated by annual flooding that would either destroy the 

shoreline or deposit sediment. Once the annual floods were relatively controlled the area was 

developed for agricultural use. Eventually this area was allowed to annually flood again. 

However, the seasonal lake and water was held throughout the summer month thereby creating 

an unnatural riparian area that is overrun with non-native species that were dying from drought 

and an environment ripe for disease and fire. 
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East Sand Slough Fire: 

 

 In an effort to support the proposed burn at the project site an informal plant inventory, 

entailing simple field observation and basic plant identification, was conducted at the 2013 

East Sand Slough fire scar and rehabilitation area. As previously noted, the area was burned in 

the late spring and early summer transition of 2013.  

 The fire was of a high intensity and destroyed most of the vegetation within its 

boundaries. Rehabilitation of the site was conducted by the Resource Conservation District of 

Tehama County in collaboration with the city of Red Bluff and the County of Tehama Probation 

Department (Hoelscher 2015). In an effort to further facilitate post fire recovery within the scar a 

vegetation improvement phase was implemented by the collaborating agencies to aid native 

plants and wildlife habitat renewal.  Brush and partially consumed vegetation was piled for 

wildlife habitat and chemical applications were used to eliminate competing non-natives 

(Montano 2013). The Red Bluff City Council awarded approximately $4,500 to assist in the 

slough project of which the Forest Service predominantly funded. The funds were allocated for 

chemical treatments, rental equipment and field technical applicators (Hoelscher 2013). 

 Rehabilitation costs vary greatly from fire to fire. According to the Sierra Nevada 

Conservancy flame length/intensity, proximity to structures, fuel treatments and vegetation type 

all influence costs. In California, fire is not cheap. On average wildfire fire suppression can reach 

as high as $2,600 per acre and rehabilitation as much as $4,200 per acre (Sierra Nevada 

Conservancy 2014). However, the $2,600 is an average and can be greatly affected by the use of 

air tankers of which, as an example, a T-40 can cost $9,500 per hour of flight time (NIFC 2012). 

The cost of fire quickly escalates. The East Sand Slough alone caused over $200,000 in damages 

and the fire suppression bill came came to over $225, 000 (Record Searchlight Staff 2013).  
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  After the destruction of wildfire fire comes rehabilitation and renewal. Currently, new 

growth can be seen within the fire scar as demonstrated in Figure 5. Many of the desirable 

natives survived the fire and are now present at the site. Some of the species that are present are 

dually desirable basketry materials.  

 

Figure 5, East Sand Slough Post Fire Willow in Desired State for Basketry Materials 

 

 The basketry species that are now present are as follows; California Wild Rose (Rosa 

californica), Redbud (Cercia occidentalis), Willow (Salix gen.), Deergrass (Muhlenbergia 
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rigens), Fremont Cottonwood (Populus Fremontii), Western Alder (Alnus sp.) and Tule 

(Schoenoplectus sp.) Santa Barbra Sedge (Carex barbarae) Figure 6. Other native species are 

also returning with vigor such as California Mugwort (Artemisia douglasiana), California 

pipevine (Artistolochia californica), Horsetail spike rush (Eleocharis equisetoides), Anderson’s 

lupin (Lupinus andersonii), California Grape (Vitis californica) Figure 7, Jimson weed (Datura 

stramonium), California Buckeye (Aesculus californica), Wild Cucumber (Marah oreganus), 

and Sierra false bindweed (Calystegia malacophylla). 

 

Figures 6 and 7, Santa Barbra Sedge and California Recovery in Fire Scar 

 

 With the reemergence of native species in the East sand Slough Fire burn scar in a form 

that is conducive to basketry, this paper seeks to assert that there is evidence that if the proposed 
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project site was burned and tended, that it would produce similar results.  

 

  

 

 Figure 8, Project Area Map 

 

 

PROPOSED PROJECT SITE DESCRIPTION 

 

The proposed burn and restoration area lies within the boundary of the Red Bluff 

Recreation Area as can be seen in Figure 8. The site is isolated and specifically, is an island of 

vegetation that is adjacent to the trail system and the transitional shoreline of the Sacramento 

River as can be seen in Figure 9. 
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Figure 9, Transition from Slough to Dried Lake Bed to Willow Gathering Area 

 

 The site is a fair distance from the river, approximately 550 feet at the closest point. This 

buffer is due to the elevation drop of the shoreline due to the permanent opening of the 

Diversion Dam. No impacts to the watershed are anticipated; however the guidance of the forest 

hydrologist would be required to assess the location. While the major goal of the project area is 

to implement traditional practices, the site would have to be manually prepared before it can 

be burned.  

Manual preparation is necessary to reduce the understory that has created a vegetative 

ladder that would quickly crown and burn at a higher than desirable intensity. “Vegetation is 

often present at varying heights, similar to the rungs of a ladder. Under these conditions, flames 

from fuels burning at the ground level, such as a thick layer of pine needles, can be carried to 
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shrubs that can ignite branches and trees above. Vegetation that allows a fire to move from 

lower plants to taller ones is referred to as “ladder fuel.” The ladder fuel problem can be 

corrected by creating a separation between the vegetation layers” (USFS 2016). This will be 

implemented at the project area by a hand crew with the use of hand tools. 

At the project location the vegetative ladder consists of heavy brush, specifically willow 

and Himalayan Blackberry. This vegetation occurs along water edges, floodplains and adjacent 

terraces and due to this structure high-intensity fires are very common (USFS 2016).The 

intensity will be controlled with the help of the hand crew. 

 An additional consideration is a growing infestation of Cryptorhynchus lapathi, Poplar 

and Willow Borer. A wood-boring outbreak occurs periodically in numerous types of habitats 

due to natural abiotic and biotic conditions such as drought and trees under stress (Hajek and 

Bauer 2007). This has resulted in less than desirable vegetative conditions. 

 The Borer is a weevil approximately 0.4 inches long. Their eggs are deposited in the 

summer and hatch as early as late August. After hatching, the grubs feed on the bark of the 

willow before returning to hibernate during the winter (Matheson 1915). Adults emerge in the 

spring making it an optimal time for burning. The process of larval feeding kills young saplings 

and weakens stems. Branches will break and the plant will become bushy and undesirable for 

basketry purposes. Damage to willows that shortens branches and destroys shoots is detrimental 

to gathering basketry materials. The practice of inducing shrubs and trees to produce long, strait 

shoots is ancient and has been implemented in order to direct plant growth to a desirable state 

(Anderson 2005).  

 Within the proposed project boundaries, there is an existing species of desired 

vegetation. Sedge, Carex spp., has been and is one of the most widely gathered plant materials 
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for use by the native peoples of California as well as the Wintun. The rhizomes of the plant, 

called white root, were used by weavers for a variety of purposes. Sedge beds were tended and 

debris was carefully removed from the beds. The cultivated beds were significantly different 

from the wild sources. The below-ground structure of the rhizome was encouraged to grow in a 

straight and uniform fashion (Anderson 2005). Like the willow, sedge was carefully cultivated 

and not merely gathered in its wild state. Maintaining a low-intensity burn will help preserve 

this plant which has incidentally returned to the Eastern Sand Slough Fire area. 

 Site preparation work would require lining the site and thinning the understory in an 

effort to control the intensity of the fire. A Fire Ecologist would be required to meet with tribal 

representatives, the hand crew, and the project lead. The ecologist is necessary in order to 

provide direction and ensure that the correct actions are taken during the planning stages. 

Additionally, the site would require annual burning in order to maintain the effects of the 

original burn. 

 As discussed, the Forest Service has had a working relationship in the past with Native 

Americans but their Native Traditional Knowledge is an invaluable asset that is little utilized. 

Practicing these cultivation practices could potentially lead to innovative practices that could 

allow for more compatible cultivation practices with California’s delicate ecological 

environment. 

 

 

VI. PROJECT IMPLEMENTATION 

 

Phase One: Planning 
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Agencies and Legalities  

 

 The project area is under the jurisdiction of the federal government and is located on 

federal lands. In addition to the procedures and regulations of the federal government, other state 

and local agencies should be consulted in the planning and implementation of the project. The 

following information addresses the interagency procedures, and permitting process that would 

be required in order to carry out the project. 

 “The National Historic Preservation Act was designed to strengthen the protection of 

sites through the National Register. It integrates state and local agencies within a national 

program for site protection. This act is one of the most important and powerful legal basis for the 

protection of the cultural resources of the United States (Sharer and Ashmore 2003).”  

 Traditional Tribal Cultural Places law puts new requirements upon local governments for 

developments in or near a Traditional Tribal Cultural Place. It added three sections to the 

California Planning Law/Government Code and amends one section of the California Civil 

Code. “It mandates that cities and counties consult with tribes when they amend general plans, or 

embark on a general planning process; enables federally recognized tribes and unrecognized 

California tribes to hold conservation easements; and specifically notes that ‘open space’ 

elements of the general plan may be used to protect culturally important sites (Middleton 2013, 

p. 1062).”  

 Article 34 of the 2007 United National Declaration on the Rights of Indigenous Peoples 

mandates that “Indigenous peoples have the right to maintain, control, protect and develop their 

cultural heritage, traditional knowledge and traditional cultural expressions (Middleton 2012, p. 

1058).”  This article was invoked in the Wintun conflict with the Forest Service over sacred sites 
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at the Lake Shasta in 2012 and could be instrumental in an argument for the restoration of a 

cultural site. 

 The National Environmental Protection Act (NEPA) and the California Environmental 

Quality Act (CEQA) are procedural statutes that examine proposed actions and projects that fall 

under federal and state jurisdiction, on federal/state lands or are federally/state funded. Part of 

this procedural statute is to analyze potential impacts on cultural sites (Middleton 2013). 

 The Final Environmental Impact Statement of the Land and Resource Management Plan 

for the Mendocino National Forest (FEIS) states that the “Forest Service’s management of 

heritage resources is in compliance with legislative direction for identification, evaluation, 

interpretation, and protection of these resources on National Forest System lands. During project 

planning, possible effects on archaeological, historical, and heritage sites are investigated…the 

management objectives for heritage resources not only provide the internal program controls that 

lessen the chances of damaging or destroying these irreplaceable resources, but they also provide 

a mechanism whereby they are effectively managed in a spirit of stewardship for future 

Generations ” (1995, III-20) The Management Plan further articulates inclusion of sites having 

ceremonial or spiritual significance to Native American people, including areas of cultural and 

historical importance (United States 1995). Under the explained Environmental Consequences 

section of the Final Environmental Impact Statement, “the overall condition of heritage resources 

on the forest provides a measure of the effectiveness of the heritage resources program and the 

level of compliance with pertinent laws, regulations and policies. The Forest Standards and 

Guidelines include provisions for the inventory, protection, interpretation, and enhancement of 

heritage properties which have a positive effect on their overall condition. Factors that have a 

negative effect on the overall condition include non-compliance with legal requirements to 
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inventory, evaluate, and protect significant heritage resources; intentional or inadvertent damage 

to properties; and neglect (United States 1995, IV-45).” 

 The Red Bluff Recreation Area, and by extension, the project area lay within the 

boundaries of the Mendocino National Forest and the Sacramento River Conservation Area. 

Passed by the State Legislature in 1986, Senate Bill 1086 called for a management plan for the 

Sacramento River and its tributaries that would protect, restore, and enhance both fisheries and 

riparian habitat (Sacramento River Advisory Council 1998). This law established a council of 

advisors representing local, state, and federal agencies, county supervisors, landowners, water 

contractors, fisheries, and wildlife and conservation interests. Through their collaborative efforts 

a handbook was created to guide restoration activities, provide planning tools, describe various 

agency policies and procedures for the implementation of projects.  

 Chapter 8 of the Sacramento River Conservation Area Handbook refers to the agencies 

that would need to be consulted before any action could be taken at the project area. This list of 

agencies was cross referenced against those known to Rick Mowery, Fire Ecologist for the 

Mendocino National Forest (personal communication May, 6, 2015). His list of agencies that 

would need to be consulted for any work in Critical Habitat for anadromous fish included the 

National Marine Fisheries Service.  

 The National Marine Fisheries Service (NMFS) is tasked with conservation, management 

and the protection and development of living marine resources and to promote the continued use 

of these resources for the nation’s benefit. This service advocates the protection and health of 

salmon and other anadromous fish. The National Marine Fisheries Service operates under the 

authority of the Magnusson Fishery Conservation and Management Act, the Fish and Wildlife 

Coordination Act, and other federal statutes (Sacramento River Advisory Council 1998). 
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 For work done in the vicinity of, or directly affecting, the Valley Elderberry Longhorn 

Beetle, the United States Fish and Wildlife Service would need to be consulted. The United 

States Fish and Wildlife Service (USFWS) is the principle federal agency that carries out the 

responsibility to conserve, protect, and enhance fish, wildlife and their habitats. “In accordance 

with the Fish and Wildlife Coordination Act, the United States Fish and Wildlife Service reviews 

projects that are funded by the federal government or require a federal permit (Sacramento River 

Advisory Council 1998, p.8-29).” The Clean Water Act gives the United States Fish and Wildlife 

Service the authority to review permits, and provide consultation on endangered species as part 

of the environmental review process under the Endangered Species Act, NEPA, and CEQA. The 

agency also collaborates with the Department of Reclamation for the “implementation of 

activities to protect, restore, and enhance fish, wildlife and associated habitats in the Central 

Valley (Sacramento River Advisory Council, p.8-29).” 

 The United States Bureau of Reclamation (USBR) would need to coordinate with this 

project. They have recently commenced a restoration project to include the planting of willows 

near the site. The United Stated Bureau of Reclamation is an agency of the Department of the 

Interior and its mission is “to manage, develop, and protect water and water-related resources in 

an environmentally and ecologically sound manner in the interest of the American public” 

(Water Supply and Yield Study 2007, p.2). This agency constructs and maintains federal water 

development and reclamation projects including the Central Valley Water Project of which the 

Red Bluff Diversion Dam is part. The Federal Land Policy and Management Act of 1976 gives 

the Bureau of Land Management authority to establish policy and guidelines for land and water 

management. Their jurisdictional areas encompass rivers, streams, and the riparian areas 

associated with them. In addition to the United States Bureau of Reclamation, the Bureau of 
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Land Management participates with the USBR in the Coordinated Resource Management 

Planning process. This process is a collaborative public and private project planning and 

implementation process. It seeks to include all interested parties in management and restoration 

decisions as well as project implementation (Sacramento River Advisory Council 1998). 

 There would also need to be coordination with the Central Valley Water Quality Control 

Board to include any protection measures deemed necessary for NEPA documentation. The 

Regional Water Quality Board is the local branch of the State Water Quality Control Board. The 

Board’s role is to protect the surface and groundwater quality. In relation to the project area it 

would be the board’s potential responsibility to monitor sources of pollution in order to ensure 

compliance with CEQA and Section 401 of the Clean Water Act.  

 Mr. Mowery goes on to list “as part of NEPA documentation, there would be consultation 

with any tribes known to use the area or have ancestral territory overlapping the project (personal 

communication May, 6, 2015).” According to The California Indians, A Source Book, the native 

tribe that has been historically located at the project site is the Wintun Central Group known as 

the Nomlaki (Heizer and Whipple 1951). This is confirmed in the Handbook of the Indians of 

California (Kroeber 1925) and the Handbook of North American Indians, California, 

(Washington: Smithsonian Institution 1978).  

 Another agency that would be notified of the project would be The California 

Department of Fish and Wildlife (CDFW). This agency has the responsibility for the protection, 

management, and enhancement of fish and wildlife and their habitats. This department has 

jurisdiction over the populations and habitats within the Sacramento River Conservation Area. 

Section 1600-1607 of the Fish and Wildlife Code indicates that the department is responsible for 

the review of any project which would or could potentially affect the natural flow, bed, channel, 
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bank of any river, stream or lake in which fish or wildlife would be or are dependent. The 

department is also the lead agency under the California Endangered Species Act (CESA).  

 In addition to Sections 1600-1607 and California Endangered Species Act the California 

Department of Fish and Wildlife operates under a long list of other programs and policies. This 

list includes CEQA, the Establishment of Ecological Preserves, the Native Species Conservation 

and Enhancement Act, the Significant Natural Areas Program, the Wildlife and Natural Areas 

Conservation Program, the Keene-Nielsen Fisheries Restoration Act of 1985, the California 

Wildlife Protection Action of 1990, Natural Community Conservation Planning Act, and the 

Salmon, Steelhead Trout, and Anadromous Fisheries Restoration Program, and the Commercial 

Salmon Toller’s Enhancement and Restoration Program (Sacramento River Advisory Council 

1998).  

 The United States Environmental Protection Agency (EPA) was established in 1970 and 

was tasked with protecting, restoring, maintaining, and enhancing environmental quality through 

the regulation of activities that have potential harmful effects on natural resources. The 

Environmental Protection Agency is involved with pollution prevention, remediation, reduction 

and public education. The agency exercises authority over delegated states to certify that 

permitted actions are in keeping with the objectives of the Clean Water Act. Sections 402, 404, 

319, outline the agency’s regulatory responsibilities. In addition to regulatory responsibilities, the 

EPA provides grants for prevention activities, provides technical assistance, and provides public 

environmental education (Sacramento River Conservation Area 1998). 
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Phase Two: Physical Implementation 

Methods 

 Several methods are available for the removal of all infested materials and maintenance 

of basketry areas. These methods include the use of fire, the physical removal of infested 

materials with insecticidal treatment, or the manual removal of infested materials without the use 

of insecticides. 

 

Proposal One: Site preparation and firing of materials 

  

 In the spirit of trying to keep this project as culturally relevant as possible, the use of fire 

for the reduction of invasive vegetation materials and the encouragement of fresh growth from 

the existing desired vegetation is the most ‘culturally’ sound avenue. The site would have to be 

lined, prepared, and existing vegetation would have to be thinned by a hand crew. This is 

necessary in order to decrease the intensity of the burn. Failure to reduce the intensity of the burn 

can lead to soil damage and complete eradication of vegetation. 

 John Casey, Smokejumper and Forest Aviation Officer on the Shasta-Trinity National 

Forest often works in conjunction with surrounding forests on project work. He routinely 

manages a 20 person hand crew which would be utilized for this project. He compiled a cost 

estimate for Proposal One based on the above parameters.  He estimates it would take a twenty 

person hand crew approximately eight hours of site preparation and firing which would include, 

vegetative materials preparation,  hand line construction, pump and hose lays, firing of the site 

and mopping up. The crew acreage rate for this proposal is $1800 an acre totaling $5400 for the 

work (Casey 2016).  
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 Casey noted that while $5400 may seem like a hefty sum, it is nothing in comparison to 

the suppression and recovery costs from a wildfire. Using the earlier noted estimations from the 

Sierra Nevada Conservancy three acres of wildfire and restoration would cost approximately 

$6800 per acre totaling a potential $20,400 (Sierra Nevada Conservancy 2014). This estimate 

does not include the potential for a firefighting aviation element which would likely be 

incorporated considering the sites proximity to the Red Bluff Discovery Center and Native 

Gardens, walking trails, campgrounds and recreation area (Casey 2016).  

 It should be note that all controlled burns have the potential for escape and will affect air 

quality at the time of ignition and during the project burn. Evidence in support of the firing of 

vegetation can be seen with the recovery of the East Sand Slough Fire recovery area. Native 

plants are responding due to the collaborative efforts of several agencies and their Vegetative 

Improvement Project (Montano 2013).  

   

 

Proposal Two: Physical removal of the materials and insecticidal applications 

 

 Proposal two would include the removal of all infested and woody materials from the 

willow stand and relocation of materials to the burn pile area of the Red Bluff Recreation Area. 

East of the project site is an existing location for the disposal of the garden’s vegetation during 

the burn season. After the removal of woody and infested materials an application or multiple 

applications of insecticides, depending on species response, would be required to eliminate any 

remaining infestations.  

 In the cost estimate for Proposal Two, Casey states that the timeline would have to be 
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extended for the hand removal of vegetation to a secondary location. The original eight 

hours for preparation and firing would have to be extended to five full eight-hour days of 

manual work. This drives the estimate up drastically. At $1800 an acre per day the total for 

five days of hand crew use would come to $27, 000 (Casey 2016). Insecticidal applications 

are in keeping with Proposal One fuel costs, which are marginal, and would need to be 

applied by an individual in possession of State Pesticide Applicator's License which Casey 

states should be available on the forest.  

 

Proposal Three: Sole removal of infested materials 

 

 Proposal three would include the removal of all infested and woody materials from 

the willow stand and relocation of these materials to the burn area of the Red Bluff 

Recreation Area. Maintenance requiring repeated removal of materials would be necessary 

in order to eliminate further hatchings of the Cryptorhynchus lapathi, Poplar and Willow 

Borer.  

 For the cost estimate for Proposal Three Casey keeps the Proposal Two timeline for 

the removal of vegetation to a secondary location. The original eight hours for firing would 

have to be extended to five full eight-hour days of manual work. This drives the estimate up 

drastically. At $1800 an acre per day the total for five days of hand crew use would come to 

$27, 000 (Casey 2016). However this proposal does not include insecticidal applications.  
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Phase Three: Maintenance of Study Area 

Methods 

 Proposal One 

 Proposed long term maintenance would require firing of materials and the repeated 

burning of the site.  This practice keeps the shrubs in a physiological young or fresh state. This 

reduces woody materials and encourages the growth of young shoots which are desirable for 

basketry materials. Burning will have the added effect of controlling disease and harmful 

insects such as the Willow Borer and the repeated plant resurrection due to burning keeps the 

specimens young and vigorous (Anderson 2005). To yield these benefits, burning would need to 

be repeated at specific intervals. The use of willow shoots for basketry materials requires shoots 

that are aged one to two years (Anderson 2005). Therefore, it is recommended to bi-annually 

fire the site during the willow’s dormancy period.  

 The question of balance needs to be considered. Do the potential harmful effects to air 

quality and the potential fire danger outweigh the benefits of cultural renewal? It is the assertion 

of this project that the benefits outweigh the potential harmful effects.  

 At the red Bluff Recreation Area not only can the use of fire serve to revive cultural 

practices it can dually serve to control infestations of undesired and damaging pests. The use of 

heat and the incineration of infested woody materials have successfully controlled the spread of 

pests (Anderson 2005). There is the question of the affects that a burn would have on the river 

watershed. However, the project location and minor size (less than 3 acres) are mitigating factors 

but again, a hydrologist would need to be consulted. 
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Proposal Two 

 Proposed long-term maintenance would require the manual removal of all infested 

materials and the application of insecticides in order to control and eliminate the spread of the 

Willow Borer. This is the least desired approach of the three proposals. The applications of 

insecticides are difficult to control and often affect more than a single species of insect. The 

site’s proximity to the river and walking trails would likely lead to exposure of insecticide and 

have harmful effects on endangered species and members of the public. The river is a riparian 

zone that includes endangered species and habitats such as the anadromous Chinook salmon, 

steelhead, and the Valley Elderberry Longhorn Beetle (Lake Red Bluff 1991). Insecticidal use is 

regulated by the Environmental Protection Agency’s Federal Insecticide, Fungicide, and 

Rodenticide Act. This law mandates that the application of pesticides be in accordance with the 

labeling directions. All pesticides are potentially hazardous to people and the environment. 

Pesticide users are legally required to read and carefully follow all directions and safety 

precautions on the container label. If proposal two were the accepted choice, the following steps 

would need to be taken. During the Willow Borer’s dormancy state, all damaged materials and 

potentiality damaged materials would need to be removed from the site; inspection criteria 

would need to be followed. “Inspect damage sites closely to determine if the larva can be 

extracted from the plant with a pocket knife, wire or other suitable tool (Coulson et al. 1994),” 

The willows would need to be cut to the mineral soil. The soil surface and the plant would need 

to be treated with chlorpyrifos, imidacloprid, or permethrin (Coulson et al. 1994). Timing of the 

application of these chemicals will be dictated by the individual directions associated with the 

pesticide. After application and hopeful eradication of the Willow Borer, the project site will 

have to be hand pruned in order to encourage shoot growth that is desirable for basketry 
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materials. Desirable growth is shoots of one to two years. Annual pruning of half of the willow 

patch would be necessary to yield an annual crop of desirable shoots annually (Anderson 2005).  

 

 Proposal Three  

 Proposed long-term maintenance would be more labor intensive and would require 

constant monitoring. Proposal three requires the hand removal of all infested materials and 

transportation of materials to a disposal area. Chemical and fire controls would be absent. 

Instead, consistent monitoring and pruning of the vegetation would be required. While this 

approach would be decisively low-impact it would be absent of the traditional practices that this 

project hopes to reintroduce as well as any chemical control that may have been proven 

effective.  

 

VII. SUMMARY AND CONCLUSION: 

 As stated in the objectives, one of the primary goals of this project is to incorporate 

TEK, fire and plant material knowledge in order to preserve cultural traditions. Desired results 

will be the reduction of invasive plant species, insect species, a reduction of the dense 

understory within the site perimeter, the recovery of a traditional basketry materials gathering 

area, and an integration of Forest Service personnel with tribal members. This project is the 

initial step in what could be a continued relationship to actively engage Northern California’s 

Native Peoples. The project will enable continual participation and monitoring of the site as 

well as the restoration of a traditional cultural site for use in maintaining cultural heritage.  

 This project is designed with no end in sight. Ethnoecological restoration, the bases of the 

project, varies from traditional environmental restoration. Environmental restoration is practiced 
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with the purpose of restoring the environment to an earlier or more desired state. Ultimately, 

after implementation, the human factor is removed. This is not the case with this project. The 

purpose of this project is to incorporate cultural practices within a stewarded environment that 

would require long-term integration and maintenance. Restoring the cultural functions would 

include reoccurring firing of vegetation and possibly sowing, tilling, and weeding (Anderson 

and Lake 2013). Ecological restoration of this site requires not only restoration of a culturally 

significant site to its original state, but also to sustain and maintain the site using Native 

American traditional and cultural methods. Not only would the location be recovered, but 

sustainably tended. This project recognizes that parts of the landscape that we inherited from 

our forbearers were under the former care of California Indian stewardship practices (Anderson 

and Lake 2013).This project asserts that knowledge Native Americans have acquired day after 

day, year after year, and generation after generation is valid and can be reinvigorated. Their 

experience compliments our modern technologies and scientific methods for study and 

management of the environment (Anderson and Lake 2013). 

 It is for this reason that Phase Three of the project includes a long term maintenance 

aspect. After years of the site being removed from traditional maintenance practices it will be 

difficult to return the gathering area to a desirable state. As with any garden, there is the initial 

planting and cultivation phase. However, there may not be a successful yield for years. This site 

not only has to recover from neglect but also must recover from the infestation of the Willow 

Borer.  

 This project should be approached as a ‘no-end-in-sight’ situation. This does, however, 

create a significant opportunity for collaboration with the local tribe. There is a plethora of 

opportunities to continue research work, conduct restoration studies and demonstrate 
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management practices at this location. In order to maintain this project, traditional Wintun 

cultivation and maintenance techniques need to be consistently applied and this project would 

not at any point be concluded. 
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