
G
R

O
SS

 &
 K

LE
IN

 L
LP

 
T H

E 
EM

B
A

R
C

A
D

ER
O

 
PI

ER
 9

, S
U

IT
E 

10
0 

SA
N

 F
R

A
N

C
IS

C
O

, C
A

 9
41

11
 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

 

 

DECLARATION OF STUART G. GROSS IN SUPPORT OF PLAINTIFFS’ MOTION FOR PRELIMINARY INJUNCTION; 
Case No. 20-cv-06453-JD 
 
 

 

STUART G. GROSS (#251019) 
sgross@grosskleinlaw.com 
GEORGE A. CROTON (#323766) 
gcroton@grosskleinlaw.com 
TIMOTHY S. KLINE (#319227) 
tk@grosskleinlaw.com 
GROSS & KLEIN LLP 
The Embarcadero 
Pier 9, Suite 100 
San Francisco, CA 94111 
t (415) 671-4628 
f (415) 480-6688 
 
Attorneys for Plaintiffs Friends of Gualala 
River and Center for Biological Diversity 
 

 

 
UNITED STATES DISTRICT COURT  

 
NORTHERN DISTRICT OF CALIFORNIA 

 
SAN FRANCISCO DIVISION 

 
 
 

FRIENDS OF GUALALA RIVER, et al., 
 

Plaintiffs, 
 

vs. 
 
GUALALA REDWOOD TIMBER, LLC, 
 

Defendant. 
 
 
 

 

Case No. 20-cv-06453-JD 
 
 

DECLARATION OF STUART G. GROSS 
IN SUPPORT OF PLAINTIFFS’ MOTION 
FOR PRELIMINARY INJUNCTION  

 
 
Date:  June 24, 2021 
Time:  10:00 a.m. 
Courtroom:  11 
Judge:  Hon. James Donato 
Action Filed:  September 15, 2020 
Trial Date:      None 

 

 

 

 

 

Case 3:20-cv-06453-JD   Document 61-1   Filed 05/20/21   Page 1 of 146



G
R

O
SS

 &
 K

LE
IN

 L
LP

 
T H

E 
EM

B
A

R
C

A
D

ER
O

 
PI

ER
 9

, S
U

IT
E 

10
0 

SA
N

 F
R

A
N

C
IS

C
O

, C
A

 9
41

11
 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

 

 

DECLARATION OF STUART G. GROSS IN SUPPORT OF PLAINTIFFS’ MOTION FOR PRELIMINARY INJUNCTION; 
Case No. 20-cv-06453-SBA 

1 
 

 

DECLARATION OF STUART G. GROSS 

I, Stuart G. Gross, declare as follows: 

1. I am a partner at Gross & Klein LLP and am counsel for Plaintiffs. I make this 

declaration in support of Plaintiffs’ Motion for Preliminary Injunction. If called as a witness, I 

could and would truthfully testify to the following based on my personal knowledge. 

2. Attached hereto as Exhibit A is a true and correct copy of an excerpt from the 

website for the California North Coast Regional Quality Control Board, available at 

https://www.waterboards.ca.gov/northcoast/water_issues/programs/watershed_info/mendocino_c

oast/gualala/ 

3. Attached hereto as Exhibit B are excerpts from a true and correct copy of the 

Coastal Multispecies Recovery Plan Vol. III, Northern California Steelhead, created by the 

National Marine Fisheries Service (“NMFS”) (cited as National Marine Fisheries Service. 2016. 

Final Coastal Multispecies Recovery Plan. National Marine Fisheries Service, West Coast 

Region, Santa Rosa, California). The document is publicly available online and was obtained 

from the NMFS website at https://www.fisheries.noaa.gov/resource/document/final-coastal-

multispecies-recovery-plan-california-coastal-chinook-salmon. 

4. Attached hereto as Exhibit C is a true and correct copy of a letter dated September 

29, 1989, sent by the former California Department of Fish and Game (now California 

Department of Fish and Wildlife) to Mr. Kevin McCoy of the Gualala River Alliance. The 

document was obtained from the Klamath Resource Information System (“KRIS”), a publicly 

accessible online database that aggregates information relevant to fisheries and water quality so 

that it can be shared quickly and easily among agencies, private landowners and citizens.  

5. Attached hereto as Exhibit D are excerpts from a true and correct copy of the 

Dogwood Timber Harvest Plan, THP 1-15-042-SON (“THP”). The THP was approved by the 

California Department of Forestry and Fire Protection (“CalFire”) and is publicly available 

through the California Timber Regulation and Environmental Evaluation System (“CalTREES”). 

The THP was obtained from the CalTREES website, at 

https://caltreesplans.resources.ca.gov/caltrees/ Default.aspx  
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6. Attached hereto as Exhibit E is a true and correct copy of the Federal Register, 

Vol. 65, No. 110, promulgated on Wednesday, June 7, 2000 as the rulemaking by which NMFS 

listed the Northern California steelhead as threatened species. The document is publicly available 

online and was obtained from the Federal Register website at 

https://www.federalregister.gov/documents/2000/06/07/00-14196/endangered-and-threatened-

species-threatened-status-for-one-steelhead-evolutionarily-significant 

7. Attached hereto as Exhibit F are excerpts from a true and correct copy of a 

document entitled final Central California Coast (CCC) Coho Salmon Recovery Plan, created by 

NMFS and released on September 1, 2012.  The document is publicly available online and may 

be obtained from the NMFS website at 

https://www.fisheries.noaa.gov/resource/document/recovery-plan-evolutionarily-significant-unit-

central-california-coast-coho 

8. Attached hereto as Exhibit G are excerpts from a true and correct copy of a 

document entitled final Southern Oregon/Northern California Coast (SONCC) Coho Salmon 

Recovery Plan, created by NMFS and released on September 30, 2014.  The document is publicly 

available online and may be obtained from the NMFS website at 

https://www.fisheries.noaa.gov/resource/document/final-recovery-plan-southern-oregon-northern-

california-coast-evolutionarily 

9. Attached hereto as Exhibit H is a true and correct copy of a letter created and sent 

by NMFS to CalFire on April 18, 2006. The original letter is on file with CalFire and publicly 

available.  

10.  Attached hereto as Exhibit I is a true and correct copy of a letter created and sent 

by NMFS to CalFire on September 8, 2009. The original letter is on file with CalFire and publicly 

available.  

11. Attached hereto as Exhibit J is a true and correct copy of an excerpt from a 

document entitled Proceedings of the Coast Redwood Forests in a Changing California: A 

Symposium for Scientists and Managers, created by the United States Forest Service (“USFS”) in 

April of 2012. The excerpt is entitled “The VTAC Committee: Developing Guidance for an 
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Alternative Regulatory Pathway to the Anadromous Salmonid Protection Rules”, and was created 

by Anadromous Salmonid Protection Rule Section V Technical Advisory Committee (“VTAC”). 

The document is publicly available online and may be obtained from the USFS website at 

https://www.fs.fed.us/psw/publications/documents/psw_gtr238/psw_gtr238.pdf 

12. Attached hereto as Exhibit K is a true and correct copy of a document entitled 

Regulatory and Scientific Basis for U.S. Fish and Wildlife Service Guidance for Evaluation of 

Take for Northern Spotted Owls on Private Timberlands in California’s Northern Interior Region, 

created by the United States Fish and Wildlife Service (“USFW”). The document is publicly 

available online and may be obtained from the Cal Fire website at 

https://www.fire.ca.gov/media/4937/usfws_nso_takeavoidanceguidelines_sciencesupportdocume

nt_121409.pdf 

13. Attached hereto as Exhibit L are excerpts from a true and correct copy of a 

document entitled Revised Recovery Plan for the Northern Spotted Owl (Strix occidentalis 

caurina), created by USFW and released on June 28, 2011. The document is publicly available 

online and may be obtained from the USFW website at 

https://www.fws.gov/wafwo/pdf/NSO%20Revised%20Recovery%20Plan%202011.pdf 

14. Attached hereto as Exhibit M are excerpts from a true and correct copy of a 

document entitled Recovery Plan for the California Red-legged Frog (Rana aurora draytonii) 

created by USFW and released on May 28, 2002. The document is publicly available online and 

may be obtained from the USFW website at 

https://www.fws.gov/arcata/es/amphibians/crlf/crlf.html 

 

I declare under the penalty of perjury under the laws of the United States of America and 

the State of California that the foregoing is true and correct.  

Executed on May 20, 2021. 

 

      /s/ Stuart G. Gross                         
      STUART G. GROSS 
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5/19/2021 Gualala River | California Northcoast Regional Water Quality Control Board

https://www.waterboards.ca.gov/northcoast/water_issues/programs/watershed_info/mendocino_coast/gualala/ 1/4

North Coast Regional Water Quality Control BoardNorth Coast Regional Water Quality Control Board

This coastal watershed is located in southern Mendocino and Northern Sonoma counties about 100 miles north of San Francisco. The 298 square mile watershed is characterized by rugged
mountainous terrain with erodible soils forested by redwood, Douglas fir, madrone, and tan oak. It is an important steelhead stream and once supported a coho salmon population. A TMDL
for sedimentation was developed in 2001.

The Gualala River watershed was the subject of a multi-agency watershed assessment program under the North Coast Watershed Assessment Program from 1999 through 2002, which
provided substantial information on the historical and current geography, geology, water resources and water quality, wildlife and fisheries resources, forest resources, and geology of the
watershed. Substantial data collection and watershed restoration e�orts have been undertaken, and are continuing, in the watershed through the e�orts of private and industrial landowners
and local, state, and federal agencies.

Water Quality, Flow, and Water Rights

2012 Water Quality Assessment Report

Every six years the North Coast Water Board evaluates water quality information and identifies water bodies that do not meet water quality standards and are not
supporting their beneficial uses. Those waters are placed on a list of impaired water bodies that identifies the pollutant or stressor causing impairment and
establishes a schedule for developing a control plan to address the impairment.

Impaired Water Bodies in the Gualala River Hydrologic Area

Water Body Name Listing Extent Pollutant

Gualala River HA, 
Gualala River

Mainstem Gualala River Aluminum

Entire water body Sedimentation/Siltation

Entire water body except: the
Little North Fork Gualala River
and its tributaries

Temperature

Main program page:

Home  Water Issues  Programs  Watershed Info  Mendocino Coast
 Gualala

Gualala River Watershed - Hydrologic
Area 113.80

Watershed Info
Winchuck River
Rogue River
Smith River
Klamath River
Redwood Creek
Trinidad
Mad River
Trinity River
Eureka Plain

Elk River
Freshwater Creek

Cape Mendocino
Mattole River

Eel River
Mendocino Coast

Big River
Gualala River

Russian River
Laguna De Santa Rosa

Bodega

Watersheds

1 2 3 4 5 6 7 8 9 10 

Notice!  Water Board O�ice Closures - As a result of the COVID-19 emergency, most Water Board o�ices are closed to the public, and non-
essential file reviews are postponed.  

××

    Share:        About Us  Contact Us  Subscribe   Settings


 Regional Board 


 Programs 


 News Room 


 Board Decisions 


 Public Notices 


 Water Boards 


 Search


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COASTAL MULTISPECIES PLAN 

Northern California Steelhead Summer-Run Adult, Middle Fork Eel River, CA.  Photo Courtesy: Scott Harris, CDFW
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INTRODUCTION TO NC STEELHEAD DPS RECOVERY 

The Northern California (NC) steelhead Distinct Population Segment (DPS) historically consisted 

of five Diversity Strata with 41 independent populations of winter-run steelhead (19 functionally 

independent and 22 potentially independent) and 10 populations of summer steelhead (all 

functionally independent) (Spence et al. 2008; Spence et al. 2012).  The delineation of the NC 

steelhead DPS Diversity Strata was based on environmental and ecological similarities and life 

history differences between winter run and summer run steelhead.  Five strata were identified by 

Bjorkstedt et al. (2005):  Northern Coastal, Lower Interior, North Mountain Interior, North Central 

Coastal, and Central Coastal.  We have selected 51 winter-run populations across the five 

Diversity Strata and 10 summer-run populations across two Diversity strata to represent the 

recovery scenario for the NC steelhead DPS (Figure 1).   

 

The biological recovery criteria for these populations are (See also Biological Recovery Criteria): 

• 27 essential independent populations attaining low extinction risk criteria (i.e., Garcia 

River, Gualala River, Navarro River, Chamise Creek, Outlet Creek, Tomki Creek, 

Woodman Creek, Larabee Creek, Middle Fork Eel River, North Fork Eel River, Upper 

Mainstem Eel River, Van Duzen River, Big River, Noyo River,  Ten Mile River, Usal Creek, 

Wages Creek, Maple Creek/Big Lagoon, Bear River, Humboldt Bay Tributaries, Little 

River (Humboldt County), Mattole River, South Fork Eel River, Mad River (Upper), Mad 

River (Lower), and Redwood Creek (Upper) and Redwood (Lower) (Humboldt County)); 

• Ten supporting independent populations attaining moderate extinction risk criteria (i.e., 

Brush Creek, Elk Creek, Bell Springs, Bucknell Creek, Dobbyn Creek, Garcia Creek, Jewett 

River, Albion River, Cottaneva Creek and Pudding Creek); and 

• 14 dependent populations contributing to redundancy and occupancy (i.e., Schooner 

Gulch, Soda Creek, Caspar Creek, Guthrie Creek, Oil Creek, Big Creek, Big Flat Creek, 

Howe Creek, Jackass Creek, Lower Mainstem Eel River, McNutt Gulch, Shipman Creek, 

Spanish Creek, and Telegraph Creek). 

Coastal Multispecies Recovery Plan 
Vol. III, Northern California Steelhead
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fishing in the mainstem Eel River is subject to a low flow fishing closure whenever the gage at 
Scotia is recording flows less than 350 cubic feet per second.  However, the low flow season does 
not begin until October 1 of each year, which allows anglers to target adult summer steelhead 
staging in low flow conditions during September.  The low flow season expires on January 31, 
which also leaves adults vulnerable to fishing pressure during low flows occurring on or after 
February 1.  Adult steelhead are easy targets for anglers and poachers in these extremely low 
flows.  Poor water quality in September stresses the fish and likely results in increased hook-and-
release mortality (Clark and Gibbons 1991).  Based on self-reported steelhead angling data, some 
of these fish are not only subject to the stress of capture and release but are removed from the 
system entirely; recreational fishermen reported keeping adult wild steelhead in eight out of 
twelve years from 2000 to 2012 (Table 1). 
 
Low or Medium Rated Threats 
 
Livestock Farming and Ranching 
The irreversibility of the stresses (Habitat Complexity: Percent Primary Pools and 
Pool/Riffle/Flatwater ratios; Habitat Complexity: Large Wood and Shelter; Sediment: Gravel 
Quality and Distribution of Spawning Gravels) that result from this threat is generally Low, 
leading to an overall Medium threat rating.  Cattle grazing, the predominant land use in the delta 
grasslands, has been a major factor in the degradation of habitat and reduced floodplain 
connectivity in the Lower Eel and estuary.  Ongoing impacts include degradation of water quality 
by cattle waste and erosion of stream banks and damage to riparian vegetation where cattle have 
unrestricted access to streams.  Diversions for livestock watering are considered in the ‘Water 
Diversions and Impoundments’ threat.    
 
Logging and Wood Harvesting 
Timber harvest is a dominant land use in the basin (CDFG 2012a).  The rate of timber harvest on 
California’s north coast has generally decreased over the last 25 years, but in the Van Duzen River 
basin, the acreage harvested has increased since 1990 (CDFG 2012a).  Timber harvest has 
numerous effects on steelhead habitat, including reduced recruitment of large wood into streams, 
reduced instream habitat complexity, reduced shade that can lead to increased water 
temperature, and increased sedimentation.  USEPA (1999) found that half of the anthropogenic 
sediment loading in the Van Duzen River was due to timber harvest.  Much of the forested lands 
are managed under Habitat Conservation Plans held by Humboldt Redwood Company and 
Green Diamond Resource Company.  The conservation measures in these HCPs (GDRC 2006; 
HRC 2012) are generally more protective of steelhead habitat than the regulations that would 
otherwise apply at the time the HCPs were finalized.  California’s Forest Practice Rules (CFPR) 
regulate timber harvest on all private lands.  NMFS is working collaboratively with the California 

492
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Board of Forestry to limit the effects of forestry operations on threatened and endangered 
steelhead populations in California through the CFPR.  At this time, however, the rules do not 
fully address the limiting factors for steelhead. 
 
Agriculture 
Agriculture as defined for this plan excludes ranching, which is a separate threat.  Some row 
crops are planted and pasture grasses are bailed for winter feed in the lower Eel River (CDFG 
2012a), and marijuana cultivation has become locally abundant in the Van Duzen River (CDFG 
2012a), but aside from associated water diversions agricultural impacts are of minor impact to 
steelhead and their habitat.  Water diversions to support this agriculture are considered under 
the ‘Water Diversions and Impoundments’ threat.    
 
Residential and Commercial Development 
Several small towns lie within the Eel River watershed downstream of the Van Duzen River, and 
the town of Fortuna is the population center in the area.  About 12,500 people lived in this area 
(represented by the principal communities of Ferndale and Fortuna) when the 2004 census was 
conducted (CDFG 2010).  Rural residences also occur elsewhere in the basin.  Diversions to 
support these communities are considered under the ‘Water Diversions and Impoundments’ 
threat, and roads associated with these communities are considered under the ‘Roads’ threat, 
both elsewhere in this document.  
 
Hatcheries and Aquaculture 
There are currently no hatcheries or fish collecting operations in the Eel River or Van Duzen River 
basin.  Adult steelhead originating from hatcheries elsewhere (e.g., Mad River) sometimes stray 
to the Eel River and the Van Duzen River and are caught by recreational anglers (F. Bajjaliya, 
CDFG, personal communication, July 24, 2012).  These hatchery fish likely have a minor effect on 
steelhead in the Van Duzen River.  Based on self-reported steelhead report card data, these 
hatchery fish made up from 2% to 81% of the total steelhead caught from 2000 to 2012, and 
hatchery fish made up at least half of the number of fish captured from 2000 to 2012 (Table 1). 
 
Mining 
Gravel extraction occurs in the Lower Eel River as well as the Van Duzen River from the mouth 
upstream to Eaton Falls.  These operations are conducted with State and Federal oversight.  The 
Medium threat rating reflects sensitivity of the channel to future disturbances (i.e., lack of 
floodplain and channel structure).  Certain gravel extraction trenching methods have been used 
successfully to address some of the problems associated with the high sediment load in the lower 
Eel River, including the adult migration barrier that develops at the Van Duzen/Eel River 
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Gualala River Population  

NC Steelhead Winter-Run 
• Role within DPS: Functionally Independent Population
• Diversity Stratum: Central Coastal
• Spawner Abundance Target:  7,900 adults
• Current Intrinsic Potential: 396.7 IP-km

For information regarding CC Chinook salmon and CCC coho salmon for this watershed, 
please see the CC Chinook Salmon volume of this recovery plan and the CCC coho salmon 
recovery plan (http://www.westcoast.fisheries.noaa.gov/). 

Abundance and Distribution 
Insufficient information exists from which to determine quantitatively the current abundance and 
distribution of steelhead within the Gualala River watershed (CRWQCB 2001).  Past and recent 
accounts of steelhead within the watershed do suggest the population is currently self-sustaining, 
but numbers of returning adult steelhead are highly variable and possibly declining.  Estimates 
from 1970s CDFW creel and mark-and-recapture surveys conducted in the lower river reported 
a wide range of returning adult steelhead among years (571 to 10,379), a substantial decline from 
the reported CDFW mid-1960s estimates of 16,000 returning adult steelhead (CRWQCB 2001). 
Recent annual spawning surveys conducted in the 2000s (2002-2010) within the Wheatfield Fork 
counted a low of 126 adult steelhead in 2010, and a high of 1,402 in 2008 (DeHaven 2010).  A 
recorded low of 31 adult steelhead were counted by DeHaven during multiple spawning surveys 
conducted within a shortened survey reach of Wheatfield Fork in 2010. 

Steelhead remain well distributed throughout the watershed, as current reports of juvenile 
steelhead distribution are consistent with historical accounts (CRWQCB 2001).  However, 
juvenile steelhead densities, and the extent in which they inhabit tributaries during the dry 
months, vary.  Juvenile steelhead electro-fishing surveys conducted by CDFW from 1988 to 1998 
within the lower and upper Little North Fork Gualala River reported a range of 0.19 to 1.49 
steelhead/m2. DeHaven (2008) reported high densities (3.7 steelhead/linear ft.) of juvenile 
steelhead during snorkel surveys in selected reaches of the Wheatfield Fork in June of 2008, 
however, due to lower than normal summer flows, densities had decreased to 0.6 steelhead/ft) by 
late August.   
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History of Land Use 
The first documented accounts of logging of old growth redwoods date back to 1862 in lower 
portions of the watershed (Klamt et al. 2003).  By 1965, aerial photos of the watershed show large 
areas denuded of trees and scarred by roads and skid trails.  Logging and clearing of dense conifer 
and woodland areas was frequently followed by prolonged cattle grazing.  Following slowed 
periods of logging in the 1970s and 1980s, timber harvest activity again increased in the 1990s. 
During the 1990s, smaller but numerous clear-cut blocks appeared in the redwood lowland areas 
under Gualala Redwoods, Inc. ownership (Klamt et al. 2003).   There is also a history of instream 
gravel mining that has been conducted in the South and Wheatfield Forks of the Gualala River.  

Current Resources and Land Management 
Currently, greater than 99 percent of the Gualala River watershed is privately owned.  Of that, 
approximately 34 percent is owned by four timber companies: The Conservation Fund, Gualala 
Redwoods, Soper Wheeler Company, and Mendocino Redwood Company.  Over the past 20 
years, 54 percent of the watershed has been under a Timber Harvest Plan.  As such timber 
production remains the primary land use in the Gualala River watershed today, along with 
grazing and rural residential development (USEPA 2001).  Vineyards are also present within the 
watershed, and more recently, large forestland-to-vineyard land conversions have been 
proposed.  Instream gravel mining is also conducted in the watershed.   

A TMDL aimed at addressing sediment impairments, water temperatures, and water quality was 
developed by the USEPA in 2001 and adopted by the North Coast Regional Water Quality 
Control Board in 2004.  Other stakeholders within the watershed include the Gualala River 
Watershed Council and Friends of the Gualala River, who are both very active in grassroots 
watershed protection.  These grass-root groups are successful in working with landowners in 
reducing excessive fine sediment into adjacent waterways, placing LWD in streams, and 
conducting natural resource-type research in many areas of the Gualala River watershed.  In 2003, 
the North Coast Watershed Assessment Program completed the Gualala River Watershed 
Assessment.   The following pertinent documents are available for the Gualala River watershed: 

• Draft North Fork Gualala River Reconnaissance Assessment and Study Plan (Stillwater
Sciences 2012);

• Gualala Estuary and Lower River Enhancement Plan: Results of 2002 and 2003 Physical
and Biological Surveys (ECORP and Kamman Hydrology & Engineering 2005);

• North Coast Watershed Assessment Program (Klamt et al. 2003);
• Gualala River Watershed Technical Support Document For Sediment (CRWQCB 2001);
• Gualala River Total Maximum Daily Load (USEPA 2001);
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• Adult and Juvenile Steelhead Population Surveys, Gualala River, CA (DeHaven 2002;
DeHaven 2003; DeHaven 2004; DeHaven 2005; DeHaven 2007; DeHaven 2008; DeHaven
2010); and

• Preservation Ranch Limiting Factors Analysis. Final Report (Stillwater Sciences 2008).

Salmonid Viability and Watershed Conditions 
The following indicators are rated Poor through the Conservation Action Planning (CAP) process 
(see Gualala River CAP results) for steelhead:  pool shelter, primary pools, pool/riffle/run ratio, 
impaired hydrology (passage flow for smolts), stream side road density,  water temperature, and 
summer juvenile steelhead reduced density and abundance.  Recovery strategies will focus on 
improving these poor conditions as well as those needed to ensure population viability and 
functioning watershed processes.  

Current Conditions 
The following discussion focuses on those conditions that are rated Fair or Poor as a result of 
our CAP viability analysis.  The Gualala River CAP Viability Table results are provided below.  
Recovery strategies will focus on improving these conditions. 

Riparian Vegetation: Composition, Cover and Tree Diameter 
Current riparian canopy generally consists of mid-sized 40-year-old second growth coniferous or 
mixed conifer/hardwood stands in the middle to upper reaches of the Gualala River watershed 
(NCWAP 2003).  Riparian oak savanna reaches have not re-established since initial logging, most 
likely due to over grazing, slop instability, and high air temperatures (Klamt et al. 2003).  Overall, 
watershed-wide riparian canopy cover has improved since the 1960s, but has not recovered to 
levels observed in 1942 when canopy cover was complete and had recovered from early 1900s 
logging in most areas.  Canopy cover is a significant factor influencing stream water 
temperatures.   

Water Quality: Temperature 
Water temperature information provided by the Gualala River Watershed Council and Gualala 
Redwoods, Inc., as reported in the Klamt et al. (2003), indicated a linear relationship between 
higher temperatures and lower canopy values.  Water temperatures are considered suitable for 
summer rearing steelhead in smaller tributaries where data was available (Klamt et al. 2003).  
However, temperatures were considered unsuitable in the mainstem and most sub-basins overall 
(Klamt et al. 2003; DeHaven 2011).  Furthermore, high stream temperatures in low gradient 
reaches that flow through oak woodland forests may be limiting juvenile steelhead production 
with the Buckeye creek watershed (Stillwater Sciences 2008).   
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Habitat Complexity: Percent Primary Pools and Pool/Riffle/Flatwater Ratios and Habitat 
Complexity:  Large Wood and Shelter 
CDFW habitat surveys conducted in 2002 and 2004 indicated lacking pool shelter, habitat 
complexity, and less than desirable riffle/pool/flatwater ratios in many tributaries.  Habitat 
complexity has been lost in many streams due to poor abundance of channel forming features 
(e.g., LWD, boulders, etc.), channel simplification, and sediment aggradation, which are all 
associated with past logging and wood harvest activities.  In addition, riparian zones degraded 
by past logging have severely limited the natural recruitment of LWD in many historically 
productive streams within the Gualala River watershed, limiting the quality of juvenile rearing 
habitat in many areas of the watershed.  Gualala Redwoods, Inc. and their partners have 
embarked on many instream large wood placement projects, which have improved habitat 
complexity in some areas.  However, many other stream reaches will require similar 
supplementation of LWD, boulders and other channel forming features to encourage more 
desirable pool/riffle ratios (including primary pools) and increase pool shelter ratings.  High 
priority sub-basins within the Gualala River watershed in need of LWD placement include: NF 
Gualala River, Rockpile, Buckeye, Wheatfield Fork, and SF Gualala River.  Rehabilitating these 
streams will greatly improve the quality of available spawning and seasonal rearing habitat 
potential for steelhead. 

Hydrology: Baseflow and Passage Flows 
Seasonal impairments in water flow have been noted in the Gualala River specifically during the 
spring and summer months (DeHaven 2004).  As streamflow recedes during these months, the 
quality and extent of fry and juvenile rearing habitat diminishes particularly in areas that lack 
significant instream cover (Stillwater Sciences 2012).  The interface of reduced spring and summer 
streamflow with reduced instream cover has been observed throughout the Gualala River 
watershed.   Dehaven (2004) observed 4th and 5th order sections of the Wheatfield Fork becoming 
dry or intermittent during a year with average rainfall, which is a rare occurrence based on his 
observations.  In the North Fork Gualala, Stillwater Sciences (2012) found that where instream 
habitat was lacking, summer rearing for juvenile steelhead decreased substantially relative to 
more complex habitats as streamflow declined from 9.4 cfs to 3.0 cfs.   

Estuary: Quality and Extent 
Under existing conditions, steelhead rearing capacity in the coastal Gualala estuary is generally 
good for pre-smolts and smolt steelhead (ECORP and Kamman Hydrology & Engineering 2005).  
However, how much of the historic extent of the estuary has been lost or filled due to excessive 
sediments loads resulting from past and current logging and agricultural activities is unclear. 
Investigations should be conducted to assess if the estuary is “filling” or “recovering” from these 
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past impacts.  Designing and implementing habitat complexity features (e.g., LWD, boulder, etc.) 
that encourage deeper pools and provide shelter may significantly improve the rearing capacity 
of the estuary regardless of its historic depth and condition.  Furthermore, the current quality and 
extent of the estuary for seasonal (March 15 to November 15) juvenile steelhead rearing is 
controlled by hydrologic and water quality characteristics.  Therefore, any change to timing or 
magnitude of any given characteristic (e.g., summer inflow) or physical process brought about by 
human activities within the estuary or upstream may significantly impact estuary health and 
ecology (ECORP and Kamman Hydrology & Engineering 2005).  Specific physical parameters 
(water quality, sediment transport, etc.) that influence the quality of rearing conditions for 
salmonids within the estuary should be continuously monitored. 

Threats 
The following discussion focuses on those threats that were rated as High or Very High.  Recovery 
strategies will likely focus on ameliorating threats rated as High; however, some strategies may 
address Medium and Low threats when the strategy is essential to recovery efforts.  The figures 
and tables that display data used in this analysis are provided in Gualala River CAP results. 

Logging and Wood Harvesting 
Early logging activities left a legacy of impacts, some of which persist today (Klamt et al. 2003).  
Splash dams and log drives tended to flatten and simplify stream channels.  Watercourses were 
frequently used as skid paths to move logs downslope including the use of splash dams (Klamt 
et al. 2003).  More recent data reported by KRIS Gualala1 showed that timber harvest rates between 
1991 and 2001 were Very High (>30-percent of a watershed area in less than 10-years) in some 
areas of the Gualala River watershed.  Other reports indicate that 50 percent of the combined area 
of Annapolis, Little and Grasshopper creeks was disturbed by timber harvest between 1991 and 
2008 (Higgins 2009).  Past and present impacts associated with logging include: reduced canopy 
cover resulting in increased stream water temperatures, increased sediment load into adjacent 
waterways impairing gravel quality in downstream reaches, and significant loss of LWD 
recruitment, which is an essential component of habitat complexity, form and function.  Although 
logging has improved compared to historical practices, habitat degradation from past logging 
and potential impacts associated with future logging will continue to threaten the recovery of 
steelhead and their habitat.  

Water Diversions and Impoundments 
Currently, there are no large long standing dams within the Gualala River watershed.  Based on 
existing water rights, land use data, and observations reported by CDFW during instream field 

1 http://www.krisweb.com/krisgualala/krisdb/html/krisweb/ 
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surveys conducted in 2001, water diversions within the watershed do not appear to significantly 
affect streamflows.  However, most active diversions within the watershed are not monitored and 
the resulting impacts on streamflow have not been evaluated or recorded (Klamt et al. 2003).  
DeHaven (2008; 2010) reported severe dewatering in some years within the Wheatfield Fork sub-
basin and near its confluence with the SF Gualala River.  The North Fork Gualala River has been 
identified as an important source of baseflow to the lower Gualala River and estuary during late 
season periods (Klamt et al. 2003).  
 
The current quality and extent of the estuary for seasonal (March 15 to November 15) juvenile 
steelhead rearing is controlled by hydrologic and water quality characteristics.  Increases in water 
diversions have the potential to not only adversely affect the timing, but also reduce the 
magnitude of freshwater flow entering the estuary and thus result in a significant impact on the 
health and ecology in the estuary.  Therefore, further reductions in flow during the spring and 
summer, caused by water diversions and impoundments, pose a significant threat for not only 
salmonids rearing in sub-basins within the watershed (Klamt et al. 2003), but also for juvenile 
rearing within the estuary (ECORP and Kamman Hydrology & Engineering 2005). 
 
Agriculture 
Vineyards pose one of the most serious threats to the Gualala River’s steelhead and ecosystem 
(DeHaven 2011).  Vineyards are becoming more widespread throughout the watershed, and 
larger forestland-to-vineyard conversions are being proposed.  Large portions of the Wheatfield 
Fork near Annapolis have already been converted or are proposed for conversion to vineyards, 
and other proposals to convert portions of Grasshopper, Buckeye, and Patchett creeks are 
underway (Friends of the Gualala River 2011).  The heaviest vineyard water usage is during the 
spring and summer months when young steelhead are emerging from the gravel, smolts are 
emigrating to the ocean, and steelhead parr are rearing within available summer habitat.  
Reduced surface and groundwater from these sub-basins could not only impair summer 
baseflows in these tributaries, but also could impair inflow and water quality conditions within 
the Gualala estuary.  Forestland-to-vineyard conversions are also noted as being potentially more 
severe to the landscape than past logging practices.  The forestland-to-vineyard conversion 
process includes clear cutting of forestlands, deep ripping of the soil, and increase ground and 
surface water use, all which result in the permanent conversion of complex forest ecosystems 
(Friends of the Gualala River 2011).  
 
Roads and Railroads 
Roads and railroads associated with past logging included massive cut and fill excavation along 
stream banks and within the active stream channel.  Many of these roads had and still have steep 
gradients designed to access all positions of the side slope.  Skid trails frequently followed or 
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crossed ephemeral stream channels (Klamt et al. 2003).  Roads and landings adjacent to 
watercourses were constructed by pushing woody debris into the channel and overtopping with 
dirt and fill.  These road-associated impacts contributed to massive instream aggradation, and 
degraded spawning gravel quality in many streams.  Further, annual blading or maintenance of 
dirt roads in the watershed provided a chronic source of fine sediment to tributaries in the 
Gualala.  On December 20, 2001, the USEPA established a sediment TMDL for the Gualala River 
based on the information provided in the Gualala Technical Support Document (CRWQCB 2001).  
The TSD listed eight current sediment sources with the basin, six of which are associated with 
roads: road mass wasting, bank erosion, surficial road erosion, road gullies, road-stream crossing 
failures, and skid trails.  Additionally, some roads impair upstream steelhead passage at stream 
crossings (Fuller Creek PAD_ID 736904) (Franchini Creek), and many still need to be remedied.  
Although current road standards have improved, the many remaining legacy roads, the 
associated road maintenance of existing roads, and the expected construction of new roads near 
watercourses will remain a current and future threat to the recovery of steelhead and their habitat 
within the Gualala river watershed.   
 
Fishing and Collecting 
Current low flow regulations on the Gualala River are based on the Russian River Hacienda 
stream gage.  Unlike the Gualala River and other adjacent coastal watersheds, the Russian River 
has two large reservoirs that regulate streamflows, and is operated for flood control during the 
wet months.  These regulated operations often slow descending hydrologic conditions, resulting 
in higher prolonged and sustained streamflows.  These conditions do not accurately reflect 
unregulated hydrologic conditions of the Gualala River and other adjacent coastal streams.  
Adopting a more appropriate low flow fishing closure that protects all salmonids and better 
reflects hydrologic conditions in the Gualala River watershed is needed.  
 

Limiting Stresses, Lifestages, and Habitats 
The summer juvenile steelhead lifestage is the most limited in the Gualala River watershed.  
Impaired canopy cover, reduced habitat complexity, and increased water temperatures coupled 
with reduced surface flow, are the stresses most limiting summer juvenile survival and ultimately 
recovery of steelhead within the Gualala River watershed.  
 

General Recovery Strategy 
 
Improve Canopy Cover and Reduce Stream Water Temperature 
Stream canopy conditions have improved within many small streams of the Gualala River 
watershed and will continue to improve in areas that are protected from future logging and 
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forestland-to-vineyard conversions.  However, in many low-gradient areas riparian rehabilitation 
efforts need to be implemented to improve the extent and quality of summer rearing conditions 
within the watershed.  
 
Habitat Complexity: Percent Primary Pools and Pool/Riffle/Flatwater Ratios and Habitat 
Complexity: Large Wood and Shelter  
Pool shelter levels and primary pool frequency are poor in most every tributary in the Gualala 
River watershed.  Strategically placing channel forming features in high priority reaches of the 
NF Gualala, Rockpile, Buckeye, Wheatfield Fork, and SF Gualala sub-basins will increase surface 
water hydrologic connectivity in highly aggraded reaches and consequently increase summer 
rearing habitat capacity.  Additionally, establishing appropriate size riparian buffer zones or 
improving management within those buffers throughout the watershed will increase stream 
shading and promote natural LWD recruitment.   
 
Protect Seasonal and Summer Hydrologic Conditions 
With physical habitat features improving and slowly recovering in many portions of the 
watershed, protecting spring and summer hydrologic conditions will be essential for the recovery 
of all salmonids in the Gualala River.  The proposed establishment of large vineyards is an 
exceptionally high threat due to potential reductions in the groundwater table and surface flow.  
Lower surface flows will not only limit the current extent of summer steelhead rearing within the 
basin, but may seriously impair the quality of seasonal rearing conditions in the estuary.   
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                     NC Steelhead Gualala River CAP Viability Results 

# Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good 

Current 
Indicator 

Measurement 

Current 
Rating 

<50% of 50% to 74% of 75% to 90% of >90% of 75% to 90% of 

1 Adults Condition Habitat Complexity 
Large Wood 
Frequency (BFW 0-
10 meters)  

streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Good 

<50% of 50% to 74% of 75% to 90% of >90% of 75% to 90% of 

  

  

  

  

  

  

  

  

  

Habitat Complexity 
Large Wood 
Frequency (BFW 
100 meters)  

10-
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Good 

Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

48% streams/ 
37% IP-km 
(>40% Pools; 
>20% Riffles) 

Poor 

Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

8% streams/ 2% 
IP-km (>80 
stream average) 

Poor 

NMFS Flow NMFS Flow NMFS Flow NMFS Flow NMFS Flow 

      Hydrology Passage Flows  Protocol: Risk 
Factor Score 

Protocol: Risk 
Factor Score 

Protocol: Risk 
Factor Score 

Protocol: Risk 
Factor Score 

Protocol: Risk 
Factor Score 35- Good 

  

  

  

  

  

  

  

  

  

  

  

  

>75 51-75 35-50 <35 50 

Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 100% of IP-km Very Good 

Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

≤39% Class 5 & 
6 across IP-km 

40 - 54% Class 5 
& 6 across IP-
km 

55 - 69% Class 5 
& 6 across IP-
km 

>69% Class 5 & 
6 across IP-km 

39% Class 5 & 6 
across IP-km Fair 

Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

≤69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

≥80% Density 
rating "D" 
across IP-km 

Not Defined    N/A 
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Sediment 
Quantity & 
Distribution of 
Spawning Gravels  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km >90% of IP-km Very Good 

Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
50-80% 
Response Reach 
Connectivity 

Fair 

Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

<50% of 50% to 74% of 75% to 90% of >90% of 75% to 90% of 

  

  

  

  

  Water Quality Turbidity  
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

streams/ IP-Km 
maintains 
severity score of 
3 or lower 

Good 

Size Viability Density  
<1 Spawner per 
IP-km (Spence 
et al 2012) 

>1  spawner 
per IP-km to  < 
low risk 
spawner 
density per 
Spence et al 
(2012) 

low risk 
spawner 
density per 
Spence et al 
(2012) 

  

>1 spawner per 
IP-km to < low 
risk spawner 
density per 
Spence et al 
(2012) 

Fair 

2 
  

Eggs 
  

Condition 
  

Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

NMFS Flow NMFS Flow NMFS Flow NMFS Flow NMFS Flow 

Hydrology Redd Scour  Protocol: Risk 
Factor Score 

Protocol: Risk 
Factor Score 

Protocol: Risk 
Factor Score 

Protocol: Risk 
Factor Score 

Protocol: Risk 
Factor Score 35- Good 

      

>75 51-75 35-50 <35 50 

Sediment Gravel Quality (Bulk)  
>17% (0.85mm) 
and >30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm)  

12-14% 
(0.85mm) and 
<30% (6.4mm) 

<12% (0.85mm) 
and <30% 
(6.4mm) 

12-14% 
(0.85mm) and 
<30% (6.4mm) 

Good 

<50% of 50% to 74% of 75% to 90% of >90% of 63% streams 

      Sediment Gravel Quality 
(Embeddedness)  

streams/ IP-Km 
(>50% stream 
average scores 
of 1 & 2) 

streams/ IP-Km 
(>50% stream 
average scores 
of 1 & 2) 

streams/ IP-Km 
(>50% stream 
average scores 
of 1 & 2) 

streams/ IP-Km 
(>50% stream 
average scores 
of 1 & 2) 

70% IP-km 
(>50% stream 
average scores 
of 1 & 2) 

Fair 
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3 
  

  

Summer 
Rearing 
Juveniles 
  

  

Condition 
  

  

Estuary/Lagoon Quality & Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired but 
functioning Fair 

Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Good 

Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Good 

<50% of 50% to 74% of 75% to 89% of >90% of 23% streams 

  

  

  

  

  

  

  

  

  

Habitat Complexity Percent Primary 
Pools  

streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

25% IP-km 
(>40% average 
primary pool 
frequency) 

Poor 

Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

48% streams/ 
37% IP-km 
(>40% Pools; 
>20% Riffles) 

Poor 

Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

8% streams/ 2% 
IP-km (>80 
stream average) 

Poor 

NMFS Flow NMFS Flow NMFS Flow NMFS Flow NMFS Flow 

  

  

  

  

  

  

Hydrology Flow Conditions 
(Baseflow)  

Protocol: Risk 
Factor Score 
>75 

Protocol: Risk 
Factor Score 
51-75 

Protocol: Risk 
Factor Score 
35-50 

Protocol: Risk 
Factor Score 
<35 

Protocol: Risk 
Factor Score 
>75 

Poor 

Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

Poor 

Number, Condition >5 1.1 - 5 0.01 - 1 0.15 
  

  

  

  

  

  

Hydrology and/or Magnitude of 
Diversions  

Diversions/10 IP 
km 

Diversions/10 
IP km 

Diversions/10 
IP km 

0 Diversions Diversions/10 
IP-km 

Good 

Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-km to 

74% of IP-km Fair 
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Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 100% of IP-km Very Good 

Riparian 
Vegetation Canopy Cover  

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

>90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% streams/ 
14% IP-km 
(>70% average 
stream canopy) 

Fair 

Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

≤39% Class 5 & 
6 across IP-km 

40 - 54% Class 5 
& 6 across IP-
km 

55 - 69% Class 5 
& 6 across IP-
km 

>69% Class 5 & 
6 across IP-km 

39% Class 5 & 6 
across IP-km Fair 

Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

≤69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

≥80% Density 
rating "D" 
across IP-km 

Not Defined    N/A 

Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1 & 2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1 & 2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1 & 2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1 & 2) 

63% streams 
70% IP-km 
(>50% stream 
average scores 
of 1 & 2) 

Fair 

Water Quality Temperature 
(MWMT)  

<50% IP km 
(<20 C MWMT) 

50 to 74% IP 
km (<20 C 
MWMT) 

75 to 89% IP 
km (<20 C 
MWMT) 

>90% IP km 
(<20 C MWMT) 

50 to 74% IP-km 
(<20 C MWMT) Fair 

Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

Good 

Size 
  

Viability Density  <0.2 Fish/m^2 0.2 - 0.6 
Fish/m^2 

0.7 - 1.5 
Fish/m^2 >1.5 Fish/m^2 <0.2 Fish/m^2 Poor 

Viability Spatial Structure  <50% of 
Historical Range 

50-74% of 
Historical 
Range 

75-90% of 
Historical 
Range 

>90% of 
Historical Range 

75-90% of 
Historical Range Good 
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<50% of 50% to 74% of 75% to 90% of >90% of 75% to 90% of 

4 
  

  

  

  

  

  

Winter Rearing 
Juveniles 
  

  

  

  

  

  

Condition 
  

  

  

  

  

  

Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Good 

Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Good 

Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

48% streams/ 
37% IP-km 
(>40% Pools; 
>20% Riffles) 

Poor 

Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

8% streams/ 2% 
IP-km (>80 
stream average) 

Poor 

Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 100% of IP-km Very Good 

Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

≤39% Class 5 & 
6 across IP-km 

40 - 54% Class 5 
& 6 across IP-
km 

55 - 69% Class 5 
& 6 across IP-
km 

>69% Class 5 & 
6 across IP-km 

39% Class 5 & 6 
across IP-km Fair 

Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

≤69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

≥80% Density 
rating "D" 
across IP-km 

Not Defined    N/A 

<50% of 50% to 74% of 75% to 90% of >90% of 63% streams 

  

  

  

  

  

  

  

  

  

Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

streams/ IP-Km 
(>50% stream 
average scores 
of 1 & 2) 

streams/ IP-Km 
(>50% stream 
average scores 
of 1 & 2) 

streams/ IP-Km 
(>50% stream 
average scores 
of 1 & 2) 

streams/ IP-Km 
(>50% stream 
average scores 
of 1 & 2) 

70% IP-km 
(>50% stream 
average scores 
of 1 & 2) 

Fair 

Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
50-80% 
Response Reach 
Connectivity 

Fair 

Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 
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<50% of 50% to 74% of 75% to 90% of >90% of 50% to 74% of 

      Water Quality Turbidity  
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

streams/ IP-Km 
maintains 
severity score of 
3 or lower 

Fair 

5 
  

  

Smolts 
  

  

Condition 
  

  

Estuary/Lagoon Quality & Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired but 
functioning Fair 

Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

8% streams/ 2% 
IP-km (>80 
stream average) 

Poor 

Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
0.15 
Diversions/10 
IP-km 

Good 

NMFS Flow NMFS Flow NMFS Flow NMFS Flow NMFS Flow 

      Hydrology Passage Flows  Protocol: Risk 
Factor Score 

Protocol: Risk 
Factor Score 

Protocol: Risk 
Factor Score 

Protocol: Risk 
Factor Score 

Protocol: Risk 
Factor Score 51- Fair 

  

  

  

  

  

  

  

  

  

>75 51-75 35-50 <35 75 

Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-km to 

74% of IP-km Fair 

Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km 
(>6 and <14 C) 

75-90% IP-Km 
(>6 and <14 C) 

>90% IP-Km (>6 
and <14 C) 

50-74% IP-km 
(>6 and <14 C) Fair 

Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

<50% of 50% to 74% of 75% to 90% of >90% of 50% to 74% of 

  

  

  

  

  Water Quality Turbidity  
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

streams/ IP-Km 
maintains 
severity score of 
3 or lower 

Fair 

Size Viability Abundance  

 Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

 Smolt 
abundance 
which produces 
moderate risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance to 
produce low 
risk spawner 
density per 
Spence (2008) 

  

Smolt 
abundance 
which produces 
moderate risk 
spawner density 
per Spence 
(2008) 

Fair 
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>10% of 7-10% of 3-6% of <3% of 0.101% of 
Watershed in Watershed in Watershed in Watershed in Watershed in Hydrology Impervious Surfaces  Very Good Watershed Landscape Impervious Impervious Impervious Impervious Impervious 6 Processes Context Surfaces Surfaces Surfaces Surfaces Surfaces       >30% of 20-30% of 10-19% of <10% of 0.548% % of 

Landscape Patterns Agriculture  Watershed in Watershed in Watershed in Watershed in Watershed in Very Good 
Agriculture Agriculture Agriculture Agriculture Agriculture 
>35% of 26-35% of 25-15% of <15% of 26-35% of 

      Landscape Patterns Timber Harvest  Watershed in Watershed in Watershed in Watershed in Watershed in Fair 
Timber Harvest Timber Harvest Timber Harvest Timber Harvest Timber Harvest 
>20% of 12-20% of 8-11% of <8% of 2% of 

      Landscape Patterns Urbanization  watershed >1 watershed >1 watershed >1 watershed >1 watershed >1 Very Good 
unit/20 acres unit/20 acres unit/20 acres unit/20 acres unit/20 acres 
<25% Intact 25-50% Intact 51-74% Intact >75% Intact 51-74% Intact 

Riparian Historical Historical Historical Historical Historical       Species Composition  Good Vegetation Species Species Species Species Species 
Composition Composition Composition Composition Composition 

2.5 to 3 1.6 to 2.4 <1.6 1.9 Sediment >3 Miles/Square       Road Density  Miles/Square Miles/Square Miles/Square Miles/Square Good Transport Mile Mile Mile Mile Mile 
0.5 to 1 0.1 to 0.4 <0.1 2.0 Sediment Streamside Road >1 Miles/Square       Miles/Square Miles/Square Miles/Square Miles/Square Fair Transport Density (100 m)  Mile Mile Mile Mile Mile 
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                      NC steelhead Gualala River CAP Threat Results 

 Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts Watershed Processes 
Overall Threat 

Rank 
  Project-specific-threats 1 2 3 4 5 6 

1 Agriculture Medium Medium Medium Medium Medium Medium Medium 
2 Channel Modification Low Low Medium Low Low Medium Medium 
3 Disease, Predation and Competition Low Low Low Low Low Low Low 

4 
Fire, Fuel Management and Fire 
Suppression Low Low Low Low Low Low Low 

5 Fishing and Collecting Medium Not Specified Low Not Specified Low Not Specified Low 
6 Hatcheries and Aquaculture        
7 Livestock Farming and Ranching Medium Medium Medium Medium Low Medium Medium 
8 Logging and Wood Harvesting High Medium High High High High High 
9 Mining Low Low Low Low Low Low Low 

10 Recreational Areas and Activities Low Low Medium Low Low Low Low 

11 
Residential and Commercial 
Development Low Low Low Low Low Low Low 

12 Roads and Railroads Medium Medium Medium Medium Medium High High 
13 Severe Weather Patterns Medium Medium Medium Low Medium Low Medium 
14 Water Diversion and Impoundments Medium Low Medium Medium Medium High Medium 
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DEPARTMENT OF FISH AND GAME 
POST OFFICE  BOX 47 
YOUNTVILLE, CALIFORNIA    94599 
(707) 944-5500 

September 29, 1989 

Mr. Kevin McCoy 
c/o Gualala River Alliance 
P. O. Box 484 
Gualala, CA  95445 

Dear Mr. McCoy: 

This is in response to your letter concerning human activities in the Gualala-Garcia river 
watersheds and their effects on fish and wildlife.  The Department of Fish and Game is actively 
gathering background fishery information on these drainages to enable us to make informed 
recommendations on future proposed land activities. 

Our files indicate the Garcia and Gualala river systems were subjected to some of the most 
damaging logging shows in the early 1950's and periods previous to the 1950's.  In some cases, 
the streams were buried in ten feet of silt and cull logs.  For example, in the notes taken of an 
August 18, 1964 stream survey of the South Fork of Fuller Creek it states, "The stream is almost 
a total log jam consisting of large logs, slash, and debris from logging operations.  There are 
over 40 partial barriers present.  The entire South Fork is heavily polluted by logging damage."  
Since that time, the streams have begun to recover.  In some areas, the streambed has cut 
through up to ten feet of sediment, etc. 

On August 2 and 3, 1989 Associate Fishery Biologist Bill Cox and Environmental Services 
Supervisor Theodore Wooster carried out electrofishing efforts on the South Fork, North Fork, 
and the Main Branch of Fuller Creek. 

One electrofishing station was located on the mainstem of Fuller Creek just upstream of the ford 
on the entrance road from the Hollowtree store and the county corporation yard.  A second 
station was located on the South Fork of Fuller Creek upstream of the confluence of the North 
Fork.  A third station was located on the South Fork just upstream of the falls (a complete 
barrier to the passage of steelhead), and a fourth station was located on the North Fork just 
upstream of the confluence with the South Fork. 
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Mr. Kevin R. McCoy -2- September 29, 1989 

In all the stations, except upstream of the falls on the South Fork, they found young-of-the-year 
and age 1+ steelhead, western roach, and three-spined stickleback.  In the South Fork upstream 
of the North Fork, they found one prickly sculpin.  Above the falls on the South Fork, they 
found only resident rainbow trout. Yellow legged frogs were abundant at all the stations as were 
a variety of aquatic invertebrates, including freshwater snails, water striders, water pennies, 
stone flies, and caddis flies. Aquatic food production appeared to be very good. 

Throughout most of Fuller Creek, the banks are relatively unstable and support very little 
riparian vegetation.  As mentioned earlier, surveys in the early 1960's found a large number of 
log jams in the stream.  Most of the log jams have washed out or been removed, and the trapped 
sediment in mid-channel has washed downstream.  Much of the stream bank, however, still 
shows signs of the trapped sediment which forms the unstable and sparsely vegetated bank.  The 
few remaining logs from the old jams now form the primary structure for fish habitat in the 
stream. 

A significant feature of Fuller Creek is the old logging road which now provides the only access 
to the development in the Fuller Creek watershed.  This road is built immediately adjacent to the 
bank of the creek and severely limits the potential for development of streamside vegetation.  
Maintenance of the road probably contributes significant quantities of fine sediment to the 
creek. 

The steelhead population estimates, per 100 feet of stream, based on this survey are:  82.7 in the 
mainstem of Fuller Creek, 53.3 in the South Fork of Fuller Creek upstream of the North Fork 
confluence, 17.5 in the South Fork above the falls, and 82.2 in the North Fork just upstream of 
the South Fork confluence. 

These population data represent only the specific sites sampled which may, or may not, be 
representative of the entire reach.  It is also important to point out that the young steelhead were 
found mostly in close association with structural elements (usually large pieces of wood) which 
were found at irregular intervals along the stream.  Most of the space between these structural 
elements were shallow, unshaded, and populated mainly by the western roach and stickleback.  
Any particular location could have more or less habitat than the sites chosen for sampling. 
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Mr. Kevin R. McCoy -3- September 29, 1989 

Because of the importance of large woody debris as fish habitat (there is virtually no other fish 
habitat in Fuller Creek) and because of the benefits provided by the large woody debris in 
slowing the downstream movement of the trapped sediments and stabilizing the banks of the 
stream, very careful consideration should be given to the potential impacts of removing any "log 
jams." 

The Department will be continuing to monitor Fuller Creek to assess any impacts from the 
current logging.  In addition, permanent sampling stations are being set up in the North Fork 
Garcia River in cooperation with R&J Lumber Company and the North Coast Water Quality 
Control Board.   In 1990, we plan on re-examining and expanding the stations that were not set 
up in the remainder of the Garcia drainage in the summer and fall of 1987.  We appreciate the 
concern which you and your organization have shown in this watershed and hope to involve you 
and/or other private individuals in our future sampling programs. 

Sincerely, 

 
Brian Hunter Regional 
Manager Region 3 
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TIMBER HARVESTING PLAN FOR ADMIN . USE ONL y 
STATE OF CALIFORNIA 
DEPARTMENT OF FORESTRY 
AND FIRE PROTECTION 

THP No. 1 1 5 042 SON 

RM-63 (02-03) Dates Rec'd 

2,,-,--__ ...;~~ :....L. 8. -----
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MAY ,._ 4 2015 

3. J::::-1:-=-K,- t'\- 9. -- -- THP Name: Dogwood THP 
Date Filed MAY 1 4 2015 

4. __ _ _ _ 10. - - - -- (In the CDF FPS, this is "THP Description") * Date Approved .fflLY 1 , 2016 
5. __ _ __ 11, - --- -

If this is a Modified THP, check box [] Jfflffi 30 2e 21 · 
6. _____ 12. - ----

Extensions 1) I J ~ 
This Timber Harvesting Plan (THP ) form, when properly completed, is designed to comply with the Forest Practice Act (FPA) and 
Board of Forestry and Fire Protection rules. See separate instructions for information on comp leti ng this fo rm. NOTE: The form 
must be printed legibly in ink or typewritten. The THP is divided into six sections. If more space Is necessary to answer a questio n, 
continue the answer at the end of the appropriate section of your THP. If writing an electronic version, insert additional space for 
your answer. Please distingui sh answers from questions by font change, bold or underline. 

SECTION I - GENERAL INFORMATION 
This THP conforms to my/our plan and upon approval, I/we agree to conduct harvesting in accordance therewith. Consent is 
hereby given to the Director of Forestry and Fire Protection, and his or her agents and employees, to enter the premises to inspect 
timber operations for comp liance with the Forest Practice Act and Forest Practice Rules. 

1. 

2. 

3. 

4 . 

TIMBER OWNER(S) OF RECORD: Name -- ----='i.----.:::;,ua,..l""al ... ~= =- =""'"--' l:.:.:n""'c.=--=,c..;::U.=--:Q~~~ "'"\..,. • .._1 _ _ 

Address __ _ __ _ ____ __ _ _ _ _ .....:.P..:..O:::.:... B= ox~ 1_,,_97_,__ _ _ ___ __ _ _ _ _ _ 

City _-=-===- -- - =--__ _ Zip 95445 Phone (707) 884-3521 

Signature See item 13b Date 7 /-i. / I ~ 
NOTE: The timber w er Is responsible for payment of a yleld tax. •Timber Yield Tax information may'be oiftained at 

the Timb er Tax 
Section, MIC : 60, State Board of Equalization, P.O. Box 942879, Sacramento, California 94279-0060 ; phone 1-800-

400-7115; BOE Web Page at http:/1 www.boe.ca.gov. 

TIMBERLAND OWN ER(S) OF RECORD: Name __ ___S!<.tl~a!!fle!!l:!:a~R~e~~~·e~e~d~s!'.i:l!!lll!.£.C,_. ___::.'3~u~· ~'\?~¥~:..:\L,,,J\L_ 
Address _ ___ _____ __ _____ __,!.P..:..O:::.:... =.B:::.o~x ..!.1~97,.__ __ ____ ___ _ _ _ 

City Gualala State CA Zip 95445 Phone (707) 884-3521 

Signature ~ ~ (See item 13b) Date 7 / i/ 1 Lf 
'4111,JfJ 7 

LICENSED TIMBER _OPERATOR(S): Name Unknown, to be named later. Lie. No. _ _ _ 
(If unknown, so state. You must notify CDF of L TO prior to start of operations) 
Address ___ _ _ _ __;_ ___ __ __ _ ____ __ _____ ____ _ 

City State Zip Phone 

Signature Date 

PLAN SUBMITTER(S): Name '1w.alele Redwoods -I-Re. ~~Lt 
Address P.O. Box 197 

City Gualala ' State CA Zip 95445 Phone (707) 884-3521 
submitter is ,,ot 1, 2, or 3 ab ve. He/she must sign below. Ref. Title 14 CCR 1032.7 (a)) 

(If 

Signature f See item 13a Date ijz/ 1 '--/ 
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SECTION II - PLAN OF TIMBER OPERATIONS 

NOTE: If a provision of this THP Is proposed that Is different than the standard rule, the explanation and 
justification should normally be Included In Section III unless it Is clearer and better understood as part of 
Sect ion II. 

PAR, Of- PU\N 

14. a. Check the Silvicultural methods or treatments allowed by the rules that are to be appl ied under 
this THP. Specify the option chosen to demonslrate Maximum Sustained Production (MSP) accord ing to 14 CCR 
913 (933, 953) .11. If more than one method or treatment will be used show boundaries on 
map and list approximate acreage for each. Clearcutting _ ac. [ ]Shelterwood Prep. Step __ ac. 
[ ]Seed Tree Seed Step __ ac. [ ]Shelterwood Seed Step ac. [ ]Seed Tree Removal Step _ ac. 

[ ]Shelterwood Removal Step __ ac. 
[ X ]Selection nL ac. [ ]Transilion ac 

[ ] Commercial Thinning ac. [] Road Right-of-Way __ ac. [] Sanitation Salvage_ ac. 

[X ]Gualala River Coastal Commission Special Treatment Area--1£ ac. [ ]Rehab. _ ac.[] Fuelbreak_ ac. 

[X] Wild and Scenic River Special Treatmenl Area 0.5 ac. (note th is Yo acre is also Dart of the 12 acres In 
Gualala River Coastal Commission Special Treatment Area above) 
[ ] Alternative ac. [] Conversion __ ac. []Non-Timberland Area _ac. 

[ X ] No-cui area 2L ac. 

Total acreage 342 ac. :Explain if total Is different from that listed In S.)MSP option chosen (a) [] (b) [] (c) [X] 

There are 52 acres In the plan boundaries where no harvesting Is taking place. 

b. If Selection, Group Selection, Commercial Thinning, Sanitation Salvage or Alternative methods are selected the 
posl harvest stocking levels (differentiated by site if applicable) must be stated. Note mapping requirements of 1034 
(x)(12). 

Coastat Commission Special Treatment Area: A small part of this plan area (12 acres) falls within 
the Gualala RIver Special Treatment Area (14 CCR 921). See maps at end of section II. 

Special retention standards are required as follows: 
1. Leave 50% by number of those trees over 121n. dbh present and established conifer 

regeneration shall amount to 50% of the pre-exlsting tree crown canopy cover. No conifer tree 
shall be cut which is more than 75 feet from a 3 point countable tree within the logging area. 
14CCR 921.3 a.2. 

2. Minimum stocking is 100 sq.ft.lacre. 14CCR 921 .4. 
3. No more than 60% by numbers of those trees 18 In. and more dbh and no more than 50% by 

numbers of those trees over 12 In. dbh but less than 18 in dbh be removed within anyone 10 
year period. 14 CCR 921 .3 e. 

4. The above standards plus additional standards listed below will apply for areas that are In the 
STA. Applicable to unit #1 only. 

Wild and Scenic River Special Treatment Area- About ,/, of an acre of unit 1 is within 200 feet of the Main 
Stem of the Gualala River which Is designated as a Wild and Scenic River for recreation. Silviculture Is 
selection under the same stringent constraints as the flood prone areas in the rest of the plan. Visual

R 
EC E 

recreational impacts, noise and traffic effects are addressed in the cumulative Impacts. IVED 

See table on next page for silvicultural prescriptions for the rest of the THP. MAR -82018 
COAST AREA OFFICl 

RESQURC&MANAGEMENT 
1 

Dogwood THP Section II 
Revi~eJ ;J./~"J,/ l't 
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Dogwood THP Silvicultural summary 

~ Zone width 'ft.} 
Oversto!J( Large Tree Retention Silviculture 

Deslanatlon CanoDv Cover Reauirements 
Channel variable No harvest 
Zone 
Core Zone 30' No harvest 
Inner Zone 30 to min. 100' 80% overstory Leave 13 largest trees Selection 
A max. 150' canopy' per acre 125 SFBA 

standard 

Inner Zone 150' to edge of 50% overstory Leave 13 largest trees Selection 
B F.P.A. canopy' per acre (Site Class I) 

125 SFBA 
(Site Class II 
and III) 
75 SFBA 

Outer Zone 50' 50% overstory Retain wind firm trees Selection 
canopy' (Site Class II 

or III) 
75 SFBA 

Areas of varies Not applicable none Selection 
this plan (Site Class I 
outside of 125 SFBA) 
the flood (Site Class II 
prone area or III 75 
that are not SFBA) 
part of an 
outer zone 

• - (at least 25% cOnifer overstory canopy) PI"RT 0 
SFBA = square feet of basal area per acre of conifers. 1"'1 F PLAN 
F.P.A.= Flood prone area 
The residual stand shall contain sufficient trees to meet at least the basal area, 
size and phenotypic quality of tree requirement specified under the seed tree 
method (per 913.1(c)(1)(A)- fifteen square feet of basal area per acre of seed trees 
which are 18 inches DBH or greater shall be retained). 

c. [ 1 Yes [X 1 No Wi ll evenage regeneration step units be larger than those specified in the rules (20 acre 
tractor. 30 acre cable)? If yes, provide substantial evidence that the THP contains measures to accomplish any of 
subsections (A) - (E) of 14 CCR 913 (933. 953).1 (a) (2) in Section III of the THP. List below any instruction s to the 
LTO necessary to meet (A) - (E) not found elsewhere in the THP. These units must be deSignated on map and listed 
by size. 

Note: The THP units are numbered 1 thru 24 however there is no unit 2, 3, and 4. 

d. Trees to be harvested or retained must be marked by or marked under the supervision of the RPF. Specify 
how the trees will be marked and whether harvested or retained. 

All selection area harvest trees will be marked with a blue slash at breast height 
and a dot or slash below stump height. 

[1 Yes [X I No 

Dogwood THP 

Is a waiver of marking by the RPF requirement requested? If yes. how will L TO determine which 
trees wi ll be harvested or retained? If yes and more than one silvicultural method. or 
Group Selection is to be used, how will L TO determine boundaries of different methods or 
groups? 

8 

RECEIVED 

MAR - 8 2018 
COAS I AREAOFFIC~ Section II 

RESOURCEMANAGEM~ BV i s e-) :l./:J. 3) /5 
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Hardwood logs maybe removed and shipped within the regulated area as long as the logs 

are from live healthy trees, greater than 4 inches in diameter, and all leaves and branches 

have been removed. Any evidence or suspicion of sudden oak death within the timber 

harvesting area should be reported to the landowner's forester. 

Material Destinations 

Redwood and Douglas-fir saw logs from this timber harvesting plan area are likely to 

be shipped to the following locations: Redwood Empire Sawmills in Cloverdale and Philo; 

Harwood Forest Products in Branscomb; Mendocino Forest Products in Ukiah and Fort 

Bragg; Willits Redwood in Willits; Agwood in Green Valley; Berry's Sawmill in Duncans 

Mills; Pacific Lumber Company in Scotia and Fortuna; California Redwood Company in 

Korbel; Schmidbauer Lumber in Eureka, MDI Forest Products, Port of Oakland. 

Compliance Agreement 

Use of this THP for a compliance agreement is valid for one year. After one year, an 
amendment will be necessary for operations that require a compliance agreement. This 
amendment will include current information and mitigation requirements. 

b. [] Yes [X] No If outside a declared zone, are there any insect, disease or pest problems of significance in the 
THP area? If yes, describe the proposed measures to improve the health, vigor and productivity of the stand(s). 

HARVESTING PRACTICES 
16. Indicate type of yarding system and equipment to be used: 

GROUND BASED* CABLE 
a. [X] Tractor, including end/long lining d, [] Cable, ground lead 
b. [X] Rubber tired skidder, Forwarder e. [] Cable, high lead 
c. [X] Feller buncher f. [] Cable, Skyline 

tractor operations restrictions apply to ground based equipment. 

g.[] Animal 
h.[] Helicopter 
i.[] Other_ 

SPECIAL 

* All 

17. Erosion Hazard Rating: Indicate Erosion Hazard Ratings present on THP. (Must match EHR worksheets) 
Low [X] Moderate [X] High [X] Extreme [ ] 
If more than one rating is checked, areas must be delineated on map to 20 acres in size (10 acres for high 
and extreme EHRs in the Coast District). 

18. Soil Stabilization: In addition to the standard waterbreak requirements describe soil stabilization measures 
or additional erosion control measures to be implemented and the location of their application. See 
requirements of 14 CCR 916.7 (936.7, 956.7), and 923.2 (943.2, 963.2) (m), and 923.5 (943.5, 963.5) (f). 

Note to L TO- The following rules are divided into sections to avoid confusion-

Part 1 Treatments to stabilize soils within WLPZ, & ELZ or EEZ 

Part 2 Treatment non-WLPZ roads and landings 

Part 3 Soil stabilization measures 

Part 4 Watercourse Crossings 

Part 5 Year-round tractor road use limitations 

Part 6 Erosion Sites 

Dogwood THP 14 Section II 
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13) No timber harvest activities will take place during measurable rain events (defined as greater 
than W' in a 24 hour period). This measure does not apply to maintenance of existing roads and 
watercourse crossings or to fuels treatment such as hand piling and burning, hand fire line 
construction, or other activities which do not involve heavy equipment or timber hauling. 

ROADS AND LANDIN GS 
24. W ill any roads be constructed? [ IVes [X I No. or reconstructed? [ 1 Ves [XI No. If yes. check 

items a th ro ug h g . 
Will any landings be constructed? [ X IVes [ INo. or reconstructed? [ I Ves [X INo. If yes. check 
items h through k: 

a. [ 1 Yes I] No Will new or reconstructed roads be wider than single lane wi th turnouts? 
b. ( J Yes [ J No Are logging roads proposed in areas of unstable so ils or known slide-prone 

areas? 
I I Yes ( ] No Are logging roads proposed t o be constructed or reconstructed across mass-

wasting areas of concern defined as areas of extreme, very high, or high 
mass wasting hazard, inner gorges, headwall swa les, and unstable areas, 
pr ior to wat ershed analys is? 

c. [ I Ves [I No Will new roads exceed a grade of 15% or have pitches of up to 20% for 

d. 

e. 

f . 

g. 

h . 

i. 

j. 

k. 
1. 

II 

[ I 

[ I 

( I 

Ves 

Ves 

Ves 

Ves 

dista nces great er than 500 feet ? Map must identify any new or 
reconst ructed road segments t hat exceed an average 15% grade fo r over 
200 f eet. 

{ I No Are roads t o be constructed or reconstructed, other than crossi ngs, w ithin 
the W LPZ of a watercourse? If yes, completion of THP Item 27 a. w ill 
satis fy required docum entation. 

[ I No Will roads be locat ed across more than 100 feet of lineal distance on slopes 
over 6 5%, or on slopes over 50% which are w ithin 100 feet of t he boundary 
of a W LPZ? 

[Xl No Will any roads or watercourse crossings be abandoned? 

[J No A re exceptions proposed f or flagging or ot herw ise identify ing the location or 
roads to be construct ed? 

[ ) Yes [X 1 No Will any landings exceed one half acre in size? If any landing exceeds one 
quarter acre in size or requires substant ial excavation the location must be 
shown on the map. 

[ I Yes (X I No Are any landings proposed in areas of unstable so ils or known slide prone 
areas? 

I I Ves [X I No Wi ll any landings be located on slopes over 65% or on slopes over 50% 
w hich are w ithin 100 feet of the boundary of a WLPZ? 

[ I Ves [X I No Wi ll any land ings be abandoned? 
Landings on the appurtenant road system may be used as appurtenant landings. 
Logs may be loaded off of the road system as long as reconstruction is not 
necessary. 

2. All roads including the appurtenant roads have been evaluated for connectivity 
and road points added to maps and the roads database. Please note that much of this 
road is on flat ground and has a deep rock layer and a thick and flat vegetative layer 
to trap sediment. The appurtenant road system does have permanent class I 
crossings at Groshong Gulch and Pepperwood creek and no further modifications 
are necessary. These crOSSings allow for the passage of fish at all life stages in both 
directions. These crossings have always been disconnected from the road system to 
the extent feasible either thru cross drains by road mounding or raised road beds. 
There are four temporary class I bridge crossings, one on the North Fork of the 
Gualala, one on Buckeye Creek, one on Rockpile creek and one on the South Fork of 
the Gualala. These bridges will be installed under 1600 agreements 1600·2011·423·R3 
or 1600·2014·0012·R3 (see misc. addendums fo e Q,. x· f · g 00 agreements). 
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will be instructed to fall timber away from springs and seeps unless it is unsafe to 
do so. 

Water Drafting -

Water may be purchased from a private source for road watering on this plan. 

Water may be drafted from three existing holes that have been dug for this purpose 
which are not near a watercourse, and the standard water drafting forest practice 
rules do not apply to these holes. 

Water may be drafted from the active channel of the Gualala River at four sites. 
Operational instructions for the L TO regarding active channel water drafting are 
summarized below. A new 1600 agreement is being prepared for this THP. The water 
drafting instructions will be similar to the 1600 agreement (1600-2011-0423R3) that 
covered these sites and was approved as part ofTHP #1-10-081-S0N. The background 
information and analysis required by the ASP rules are included in Section III (see item 
26). 

The likely drafting requirements in the 1600 being prepared for this THP will include; 

(A) To avoid take of fish and other aquatic species, Permittee shall not draft water from 
the flowing stream (wetted channel); instead, all water shall be drafted from pits 
dug in gravel bars or upland locations. Gravel bar holes shall be no less than 10 
feet from the wetted channel. Excavation of gravel bar holes shall be conducted in 
isolation from the flowing stream. 

(B) Before commencing any water drafting operation, the RPF and the drafting operator 
shall conduct a pre-operations field review to discuss the water drafting measures 
in the plan and in the 1600 Agreement. 

(C) Each of the four drafting sites shall have a downstream pool designated within the 
wetted channel that is easily observable from the drafting site but as far away as 
possible. This pool shall be used to determine any flow changes from drafting 
activities. A water level gauge with at least 0.05 foot increments shall be installed in 
this pool. 

(D) A pump test shall be conducted by an RPF at each site prior to commencement of 
any drafting activities and monthly thereafter. The purpose of this test is to 
establish if enough flow is present to allow for water drafting without significantly 
altering flow as measured by the wetted width of the channel. The test shall provide 
an estimate of the maximum change In water surface elevation as measured at the 
downstream water level gauge that would result in a change of less than 0.10 foot 
to the wetted width at each monitoring site (the first downstream riffle crest). 

(E) The diversion rate shall not exceed 300 gallons per minute. 
(F) In aggregate, for GRT operation (including Bed Rock's 1600 permit), GRT will use 

less than 25,000 gallons per day from active channel water holes. 
(G) Water truck operators shall be in possession of log books that shall contain the 

following information, kept current during operations: 1) drafting site location, 2) 
date, 3) time, 4) pump rate, 5) filling time 6) screen cleaning/inspection notes, 7) pre 
and post drafting pool water elevation as recorded from the water level gauge. 
Drafting logbook data shall be submitted to CDFW monthly for each year that 
drafting operations occur. 
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Potential Biological Impacts-

The major biological impacts in the Biological Assessment Area , which includes all of the WAA and is 

dominated by timberland that has been under active management for the last 100 years would primarily be 1) 

erosion of the soil with the resulting loss of forest productivity and the sedimentation of the watercourses 

affecting downstream fisheries and instream habitat for aquatic species; 2) change of habitat for certain groups 

of species through the conversion of existing eighty to one hundred year old timber stands to younger age 

classes and a reduction in the diversity of hardwood' tree species as forest management favors growth of 

conifers; 3) the loss of snag recruitment trees and the unintentional knocking down of existing snags (snags 

being important for a number of species); 4) disturbance of animal species in the summer time through logging 

and trucking activity; and 5) directly killing certain slow moving or non-mobile plant and animal species through 

falling , skidding, logging, trucking and road building activities. 

Potential Offsetting Actions 

1) Forestry related : Increased canopy retention and large woody debris standards near watercourses along 

with no-cut areas implemented for a number of reasons (i.e. avoidance of unstable areas, wildlife protection , 

botanical protection, archaeological site avoidance, etc.) will result in increasingly older forests adjacent to 

watercourses and in random locations, resulting over time in development of late seral corridors and islands. 

As this trend continues it is likely that a significant amount of the property, estimated at 20%, will eventually 

end up as forests with late seral type characteristics with only light selection taking place into the future. Flood 

plains are part of th is forest type due to the restrictions of the ASP Rules, These areas are often adjacent to 

linear features that are contiguous with other no-cut areas and have an added benefit of creating wildlife 

corridors and islands across the property . 

2) Evenage management results in the temporary establishment of low growing vegetation that is different 

from vegetation in a closed canopy forest, and this shrubby and brushy vegetation increase forage and habitat 

for a different set of wildlife species and creates edge effect along margins of evenaged units. The impacts of 

evenaged management are temporary in nature and tend to mimic natural disturbance events such as fire that 

create variations in age, size and structure of forests. Openings and gaps created by timber management are 

where rare plants are typically found on the property, and this is often a result of these species preferring 

recent soil disturbance where invasive and non-native plants have not yet become established. 

3) The 2009 ASP rules expanded Watercourse and Lake Protection Zones with increased canopy retention 

requirements and increased Large Woody Debris (LWD) retention requirements adjacent to salmonid streams 

which is expected to result in cooler stream temperatures favorable to salmon ids and more structure in the 

streams which increases pool depths, spawning habitat, and provides cover from predators, 

4) GRT is also involved in the facilitation of ongoing stream reach, stream cross sectional, and LWD 

placement monitoring being conducted annually by the Gualala River Watershed Council (GRWC) on GRT's 

property in the WAA and within the Gualala River Watershed in order to offset any potential impacts that result 

from their timber harvesting activities. See biological section below for discussion of the monitoring and 

rehabilitation efforts that have been conducted for the past decade. 
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foot no-cut Core Zone adjacent to the main channel to the widest width possible, 2) a light harvest 
using thinning from below that will result in concentration of growth on the larger trees that are capable 
of shading the watercourse within the Inner Zone A (next 150 feet) , 3) use of uneven age silviculture 
in the alluvial areas in the Inner Zone B (the remainder of the flood plain) , 4) reduced use of existing 
WLPZ skid trails 5) voluntary upgrading of several watercourses from Class III to Class II designation 
to increase protection zones. Additionally, the ASP rules require no removal of LWD in the WLPZs and 
very high canopy closure standards throughout the flood prone portions of the plan. 

Finding: This plan is not likely to adversely affect existing watershed conditions within the WAA due to the 
very light harvest, the soil erosion protection measures, the design of the log skidding landing and road system, 
and the seasonal restrictions on operations. Over time it will provide for enhanced diversity in forest structural 
development by concentrating growth on the larger trees, trees that will extend a shaded canopy over the 
watercourse to a greater extent and be in a more favorable position to contribute LWD to the watercourse 
channel. 

RECEIVED 
4. Watershed Effects General Discussion 

The Gualala River is 303d listed for sediment and temperature. 
COAST AREA OFFICE 

JAN 15 2019 

RESOURCE MANAGEM 
In attempting to analyze and mitigate watershed effects, several sources of information have been revlewEJ/jT 

and an attempt to summarize this information is made on the following pages. The most comprehensive study 

to date, The North Coast Watershed Assessment Program (NCWAP), has been extensively reviewed and 

cited as a pertinent source of watershed conditions in this harvest plan. Additional information is taken from 

reports written for previous harvest plans such as the report by consulting Fisheries Biologist Dennis Halligan 

of Natural Resources Management Corporation (Halligan 2000) . Mr. Halligan's report contained valuable 

analysis of the available information and some of his conclusions are included on the following pages. The 

archives at the California Department of Fish and Wildlife have previously been examined for information 

regarding the Gualala River system and most of that information has also been included in the NCWAP report. 

Of particular value was the white paper titled Flood Prone Area Considerations in the Coast Redwood Zone 

dated November 2005. 

The Gualala River Watershed Technical Support Document (GRWTSD) prepared by the Water Quality Control 

Board as supporting documentation for the TMDL analysis by the EPA was also reviewed . The primary 

objective of the GRWTSD for sediment is to identify and quantify sources of sediment in a way that allows a 

relative comparison of those sources and to provide information for non-point source assessment, project 

planning, and implementation. 

The North Coast Watershed Assessment Program (NCWAP) provides a description of the Lower South Fork 

Gualala River. 

"Downstream of the confluence with Wheatfield Fork, the South Fork Gualala consists of an aggraded 

channel leading to the estuary. Substrate in the flood plain is almost completely gravel , with some 

pockets of sand and silt. During low summer flow, the active channel up to 25 feet wide shifts to each 

side of the gravel basin over 200 feet wide in some areas. Pools greater than 2 ft. in depth between 

Wheatfield Fork and Big Pepperwood Creek comprise less than 10% total survey length. Photos from 

1936 and 1942 show this same pattern with over 80% of the watershed in an old growth, undisturbed 

condition at this time. This further substantiates a basic finding of the study that geologic processes 

define habitat conditions (at least in the lower Gualala River) . The basin is filled with probably more 

than 100 feet of alluvium deposited probably over many thousands of years, presumably in-step with 

sea level rises since the last Ice Age. The estimated thickness of the alluvium is collaborated in places 
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Source of flooding and location

# Depth in
feet above

ground.
*Elevation

in feet
(NGVD).

Maps are available for in-
spection at the Mineral
County Courthouse, Clerk
and Treasurer’s Office, Cor-
ner of 1st and A Street, Haw-
thorne, Nevada.

OKLAHOMA

Roger Mills County and In-
corporated Areas (FEMA
Docket No. 7306)

White Shield Creek Tributary
‘‘B’’:
At its confluence with White

Shield Creek ...................... *1,737
Approximately 150 feet up-

stream of Steele Street ..... *1,778
White Shield Creek:

At State Route 34 ................. *1,702
Approximately 50 feet up-

stream from Steele Street *1,754
Memorial Park Tributary:

At its confluence with Ser-
geant Major Creek ............. *1,938

Approximately 884 feet up-
stream from U.S. Highway
283 (Main Street) .............. *1,977

Dry Creek:
At its confluence with Ser-

geant Major Creek ............. *1,941
Approximately 8,400 feet up-

stream of confluence with
Sergeant Major Creek ....... *1,985

Sergeant Major Creek:
At its confluence with

Washita River .................... *1,923
Approximately 8,600 feet up-

stream from confluence
with Dry Creek ................... *1,974

Washita River:
At State Route 34 ................. *1,703
Approximately 16,800 feet

upstream from its con-
fluence with Sergeant
Major Creek ....................... *1,949

Maps are available for in-
spection at the County
Courthouse, Llmales and
Broadway Avenue, Chey-
enne, Oklahoma.

Maps are available for in-
spection at City Hall, 714
Main Street, Hammon, Okla-
homa.

Maps are available for in-
spection at City Hall, 317 N.
Broadway, Cheyenne, Okla-
homa.

OREGON

Clackamas County (Unincor-
porated Areas) (FEMA
Docket No. 7302)

Tickle Creek:
Approximately 2,600 feet

downstream of Southeast
362nd Avenue ................... *672

Approximately 2,350 feet up-
stream of Southeast 395th
Avenue .............................. *1,011

Maps are available for in-
spection at the Clackamas
County Department of Trans-
portation and Development,
902 Abernathy Road, Oregon
City, Oregon.

Source of flooding and location

# Depth in
feet above

ground.
*Elevation

in feet
(NGVD).

———
Sandy (City), Clackamas

County (FEMA Docket No.
7302)

Tickle Creek:
Approximately 1,980 feet

downstream of 362nd Ave-
nue ..................................... *684

Approximately 1,620 feet up-
stream of Highway 211 ..... *946

Maps are available for in-
spection at the Planning and
Development Department,
39250 Pioneer Boulevard,
Sandy, Oregon.

TEXAS

Kerr County and Incor-
porated Areas (FEMA
Docket No. 7278)

Stream TC–1:
Approximately 2,300 feet

downstream of Interstate
Highway 10 ........................ *1,662

Just upstream of Interstate
Highway 10 ........................ *1,718

Stream QC–2:
Just downstream of State

Highway 16 ........................ *1,706
Just upstream of Interstate

Highway 10 ........................ *1,761
Stream QC–1:

Just upstream of Leslie Road *1,688
Approximately 200 feet up-

stream of Interstate High-
way 10 ............................... *1,801

Quinlan Creek:
Just upstream of State High-

way 27 ............................... *1,606
Approximately 900 feet up-

stream of Interstate High-
way 10 ............................... *1,719

Town Creek:
Just upstream of State High-

way 27 ............................... *1,624
Approximately 200 feet

downstream of Schreiner
Road .................................. *1,630

Approximately 900 feet up-
stream of Interstate High-
way 10 ............................... *1,689

Elm Creek:
Approximately 600 feet up-

stream of Goat Creek
Road .................................. *1,649

Approximately 800 feet up-
stream of Laurel Wood
Drive .................................. *1,764

Camp Meeting Creek:
Approximately 500 feet

downstream of Preston
Trail .................................... *1,592

Approximately 2,100 feet up-
stream of Southway Drive *1,699

Maps are available for in-
spection at the Upper Gua-
dalupe River Authority, 125
Lehmann Drive, Kerrville,
Texas.

Maps are available for in-
spection at the City of
Kerrville, 800 Junction High-
way, Kerrville, Texas.

Source of flooding and location

# Depth in
feet above

ground.
*Elevation

in feet
(NGVD).

WASHINGTON

Clark County (Unincor-
porated Areas) (FEMA
Docket No. 7250)

East Fork Lewis River:
Approximately 17,000 feet

downstream of Daybreak
Road .................................. *32

Approximately 400 feet
downstream of Daybreak
Road .................................. *75

Maps are available for in-
spection at the Clark County
Department of Community
Development, Development
Services Division, Office of
Engineering Review, 1408
Franklin Street, Vancouver,
Washington.

(Catalog of Federal Domestic Assistance No.
83.100, ��Flood Insurance.��)

Dated: May 17, 2000.
Michael J. Armstrong,
Associate Director for Mitigation.
[FR Doc. 00�14293 Filed 6�6�00; 8:45 am]
BILLING CODE 6718–04–P

DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric
Administration

50 CFR Part 223

[Docket No. 000202022–0156–02; I.D.
012100F]

RIN 0648–AN58

Endangered and Threatened Species:
Threatened Status for One Steelhead
Evolutionarily Significant Unit (ESU) in
California

AGENCY: National Marine Fisheries
Service (NMFS), National Oceanic and
Atmospheric Administration (NOAA),
Commerce.
ACTION: Final rule.

SUMMARY: Following completion of a
comprehensive status review of west
coast steelhead (Oncorhynchus mykiss,
or O. mykiss) populations throughout
Washington, Oregon, Idaho, and
California, NMFS published a proposed
rule to list 10 ESUs as threatened or
endangered under the Endangered
Species Act (ESA) on August 9, 1996.
One of these steelhead ESUs, the
Northern California ESU, was proposed
for listing as a threatened species.
Because of scientific disagreements,
NMFS deferred its final listing
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determination for five of these steelhead
ESUs, including the Northern California
ESU, on August 18, 1997. After
soliciting and reviewing additional
information to resolve these
disagreements, NMFS published a final
determination in March 1998 that the
Northern California ESU did not
warrant listing under the ESA because
available scientific information and
conservation measures indicated the
ESU was at a lower risk of extinction
than at the time of the proposed rule.
Because the State of California did not
implement conservation measures that
NMFS considered critically important
in its decision to not list the Northern
California steelhead ESU, NMFS
completed an updated status review for
the ESU and reassessed the State and
Federal conservation measures that
were in place to protect the ESU. Based
on this reconsideration, NMFS proposed
to list the Northern California steelhead
ESU as a threatened species under the
ESA on February 11, 2000.

After considering public comments on
the proposed determination, NMFS now
issues a final rule to list the Northern
California ESU of steelhead as a
threatened species. Within the Northern
California ESU, only naturally spawned
populations of steelhead (and their
progeny) residing below naturally
occurring and man-made impassable
barriers (e.g., impassable waterfalls and
dams) are listed. NMFS has examined
the relationship between hatchery and
natural populations of steelhead in this
ESU and concludes hatchery
populations are not essential for
recovery; therefore, no hatchery
populations are listed. At this time,
NMFS is listing only the anadromous
life forms of O. mykiss in this ESU.
NMFS intends to designate critical
habitat and promulgate protective
regulations under section 4(d) of the
ESA for this ESU in separate
rulemakings.
DATES: Effective August 7, 2000.
ADDRESSES: Assistant Regional
Administrator, Protected Resources
Division, NMFS, Southwest Region, 401
West Ocean Blvd., Suite 4200, Long
Beach, CA 90802�4213.
FOR FURTHER INFORMATION CONTACT:
Craig Wingert, 562�980-4021, or Chris
Mobley, 301�713�1401.
SUPPLEMENTARY INFORMATION:

Previous Federal ESA Actions Related
to West Coast Steelhead

The history of petitions NMFS has
received regarding west coast steelhead
is summarized in a final rule and notice
of determination for five steelhead ESUs
(Lower Columbia River; Central Valley,

California; Oregon Coast; Klamath
Mountains Province; and northern
California ESUs) that was published on
March 19, 1998 (63 FR 13347). The most
comprehensive petition was submitted
by Oregon Natural Resources Council
and 15 co-petitioners on February 16,
1994. In response to this petition, NMFS
assessed the best available scientific and
commercial data, including technical
information from Pacific Salmon
Biological Technical Committees
(PSBTCs) and interested parties in
Washington, Oregon, Idaho, and
California, and convened a Biological
Review Team (BRT), composed of staff
from NMFS� Northwest and Southwest
Fisheries Science Centers and
Southwest Regional Office, as well as a
representative of the U.S. Geological
Survey Biological Resources Division
(formerly the National Biological
Service) to conduct a coast-wide status
review for west coast steelhead (Busby
et al., 1996).

Based on the results of the BRT�s
status review, an analysis of Federal,
State and local conservation measures,
and other information which NMFS
determined constituted the best
scientific and commercial data
available, NMFS published a proposed
listing determination (61 FR 41541,
August 9, 1996) that identified 15 ESUs
of steelhead in the states of Washington,
Oregon, Idaho, and California. Ten of
these ESUs, including the northern
California ESU, were proposed for
listing as threatened or endangered
species, four were found not warranted
for listing, and one was identified as a
candidate for listing.

On August 18, 1997, NMFS published
a final rule listing five ESUs as
threatened and endangered under the
ESA (62 FR 43937). In a separate notice
published on the same day, NMFS
determined substantial scientific
disagreement remained for five
proposed ESUs, including the northern
California steelhead ESU (62 FR 43974,
August 18, 1997). In accordance with
section 4(b)(6)(B)(i) of the ESA, NMFS
deferred its decision on these five
steelhead ESUs for 6 months for the
purpose of soliciting additional data.
During this 6-month period of deferral,
NMFS received new scientific
information regarding the status of these
proposed steelhead ESUs. This new
information was evaluated by NMFS�
BRT which prepared both an updated
status review for these five ESUs
(Memorandum to William Stelle and
William Hogarth from M. Schiewe,
December 18, 1997, Status of Deferred
and Candidate ESUs of West Coast
Steelhead (NMFS, 1997a)), and a review
of the associated hatchery populations

(Memorandum to William Stelle and
William Hogarth from Michael Schiewe,
January 13, 1998, Status Review Update
for Deferred ESUs of West Coast
Steelhead: Hatchery Populations
(NMFS, 1998a)).

Based on a review of the updated
scientific information for these ESUs, as
well as a review and evaluation of
Federal, state, and local conservation
measures reducing the threats to these
ESUs, NMFS issued a final rule (63 FR
13347, March 19, 1998) listing two ESUs
as threatened (Lower Columbia River
and Central Valley California), and a
notice of determination that three ESUs
(Oregon Coast, Klamath Mountains
Province, and Northern California) did
not warrant listing. NMFS�
determination that these three ESUs did
not warrant listing was based on the
best available scientific and commercial
data which indicated these ESUs were
at a lower risk of extinction than at the
time of the proposed listing
determination. Even though the risks
confronting these ESUs had been
reduced to a point at which listing was
not warranted, NMFS still expressed
concerns about the status of these three
ESUs in the notice of determination,
and, therefore, identified them as
candidate species which the agency
would continue to monitor.

NMFS�s March 19, 1998 (63 FR
13347), decision not to list the Northern
California steelhead ESU was based
largely on a determination that
sufficient Federal and state conservation
measures were in place to reduce threats
to the ESU such that the proposed
threatened listing was unnecessary. The
Federal and state conservation measures
upon which NMFS based this
determination included: (1)
implementation of a March 11, 1998,
Memorandum of Agreement (MOA)
between NMFS and the State of
California (NMFS/California MOA,
1998), with particular importance given
to implementation of those provisions
in the MOA which were intended to
improve non-Federal forest land
protections in the ESU (81 percent of
land ownership is non-Federal land); (2)
implementation of more restrictive in-
river harvest regulations by California
which were intended to reduce
mortality and increase the viability of
naturally reproducing steelhead
populations; and (3) improved
protections to habitat and naturally
reproducing steelhead from expanded
habitat protection and restoration
efforts, improvements in the
management of hatchery steelhead
stocks, and expanded population
monitoring.
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At the time of its decision not to list
the Northern California ESU, NMFS
considered the protection and
restoration of freshwater spawning,
rearing, and migratory habitat on non-
Federal lands to be essential for the
long-term survival and recovery of this
ESU because non-Federal lands
represented such a large portion of the
available habitat (63 FR 13347, March
19, 1998). Because of NMFS� concerns
regarding the preponderance of private
timber lands and timber harvest in the
northern California ESU, the NMFS/
California MOA contained several
provisions calling for the review and
revision of California�s forest practice
rules (FPRs), and a review of their
implementation and enforcement by
January 1, 2000. NMFS considered full
implementation of these critical
provisions within the specified time
frame to be essential for achieving
properly functioning habitat conditions
for steelhead in this ESU.

In accordance with the NMFS/
California MOA, a scientific review
panel was established by the State to
review the California FPRs, including
their implementation and enforcement.
The scientific review panel completed
its review and provided the State�s
Board of Forestry (BOF) with its
findings and recommendations in June
1999. In its findings, the review panel
concluded that California�s FPRs,
including their implementation through
the existing timber harvest plan process,
do not ensure protection of anadromous
salmonid habitat and populations. To
address these shortcomings, and as
specified in the NMFS/California MOA,
the California Resources Agency and
CalEPA jointly presented the BOF with
a proposed rule change package in July
1999. Following several months of
public review, the Board of Forestry
took no action on the package in
October 1999, thereby precluding any
possibility of implementing
improvements in California�s FPRs by
January 1, 2000, as the State committed
to do in the NMFS/California MOA.

Although NMFS� March 19, 1998,
decision not to list the northern
California ESU concluded that
improvements in steelhead harvest and
hatchery management would provide
immediate conservation benefits to this
ESU, an essential component of the
decision was based on NMFS�
expectation that changes in the State�s
FPRs would be implemented by January
1, 2000. Because these critical
conservation measures were not being
implemented by the State of California,
and therefore, were not reducing threats
to this ESU that were anticipated at the
time of its March 19, 1998, decision not

to list the ESU, NMFS determined that
a formal reconsideration of the status of
this ESU was warranted (December 3,
1999, Memorandum from Rodney R.
McInnis and William Stelle, Jr. to
Penelope D. Dalton (NMFS, 1999)).

As part of this reconsideration, the
Southwest Fisheries Science Center
(SWFSC) completed an updated status
review for the Northern California
steelhead ESU in January, 2000 which
concluded that its biological status had
changed little since NMFS� steelhead
BRT determined in December 1997 that
the ESU was likely to become
endangered in the foreseeable future.
NMFS also conducted a re-evaluation of
Federal and state conservation measures
that were in place to protect this ESU,
including the implementation and
success of measures such as the NMFS/
California MOA that were considered
important factors in the original
decision not to list the ESU. Based on
the updated status review and re-
assessment of conservation measures,
NMFS concluded that the Northern
California steelhead ESU was likely to
become endangered in the foreseeable
future, and therefore, proposed to list
the ESU as a threatened species under
the ESA on February 11, 2000 (65 FR
6960).

Steelhead Life History and Background
Biological information for west coast

steelhead (Oncorhynchus mykiss) and
the northern California ESU in
particular can be found in steelhead
status assessments conducted by NMFS
(Busby et al., 1996; NMFS, 1997a;
NMFS, 2000) and in previous Federal
Register documents (61 FR 41541,
August 9, 1996; 63 FR 13347, March 19,
1998; 65 FR 6960, February 11, 2000).
A summary of steelhead life history
follows.

O. mykiss exhibits one of the most
complex suites of life history traits of
any salmonid species. Individuals may
exhibit anadromy (meaning they migrate
as juveniles from fresh water to the
ocean, and then return to spawn in fresh
water) or freshwater residency (meaning
they reside their entire life in fresh
water). Resident forms are usually
referred to as ��rainbow�� or ��redband��
trout, while anadromous life forms are
termed ��steelhead.�� Few detailed
studies have been conducted regarding
the relationship between resident and
anadromous O. mykiss and as a result,
the relationship between these two life
forms is poorly understood. The
scientific name for the biological species
that includes both steelhead and
rainbow trout has been changed from
Salmo gairdneri to O. mykiss. This
change reflects the premise that all

trouts from western North America
share a common lineage with Pacific
salmon.

Steelhead typically migrate to marine
waters after spending 2 years in fresh
water. They then reside in marine
waters for typically 2 or 3 years prior to
returning to their natal stream to spawn
as 4- or 5-year-olds. Unlike other Pacific
salmon, steelhead are iteroparous,
meaning they are capable of spawning
more than once before they die.
However, it is rare for steelhead to
spawn more than twice before dying;
most that do so are females. Steelhead
adults typically spawn between
December and June (Bell, 1990; Busby et
al., 1996). Depending on water
temperature, steelhead eggs may
incubate in ��redds�� (nesting gravels) for
1.5 to 4 months before hatching as
��alevins�� (a larval life stage dependent
on food stored in a yolk sac). Following
yolk sac absorption, young juveniles or
��fry�� emerge from the gravel and begin
actively feeding. Juveniles rear in fresh
water from 1 to 4 years, then migrate to
the ocean as ��smolts.��

Biologically, steelhead can be divided
into two reproductive ecotypes, based
on their state of sexual maturity at the
time of river entry and the duration of
their spawning migration. These two
ecotypes are termed ��stream maturing��
and ��ocean maturing.�� Stream maturing
steelhead enter fresh water in a sexually
immature condition and require several
months to mature and spawn. Ocean
maturing steelhead enter fresh water
with well developed gonads and spawn
shortly after river entry. These two
reproductive ecotypes are more
commonly referred to by their season of
freshwater entry (i.e., summer [stream
maturing] and winter steelhead [ocean
maturing]). The Northern California
ESU contains populations of both
winter and summer steelhead.

Two major genetic groups or
��subspecies�� of steelhead occur on the
west coast of the United States: a coastal
group and an inland group, separated in
the Fraser and Columbia River Basins
approximately by the Cascade crest
(Huzyk & Tsuyuki, 1974; Allendorf,
1975; Utter & Allendorf, 1977; Okazaki,
1984; Parkinson, 1984; Schreck et al.,
1986; Reisenbichler et al., 1992).
Behnke (1992) proposed classifying the
coastal subspecies as O. m. irideus and
the inland subspecies as O. m. gairdneri.
These genetic groupings apply to both
anadromous and nonanadromous forms
of O. mykiss. Both coastal and inland
steelhead occur in Washington and
Oregon. California is thought to have
only coastal steelhead while Idaho has
only inland steelhead. The northern
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California steelhead ESU is part of the
coastal grouping.

Historically, steelhead were
distributed throughout the North Pacific
Ocean from the Kamchatka Peninsula in
Asia to the northern Baja Peninsula.
Presently, the species distribution
extends from the Kamchatka Peninsula,
east and south along the Pacific coast of
North America, to at least Malibu Creek
in southern California. There are
infrequent anecdotal reports of
steelhead occurring as far south as the
Santa Margarita River in San Diego
County (McEwan & Jackson, 1996). In
1999, juvenile O. mykiss suspected of
being the progeny of steelhead were
reported from San Mateo Creek which is
in northernmost San Diego County, just
north of the Santa Margarita River.
Historically, steelhead likely inhabited
most coastal streams in Washington,
Oregon, and California as well as many
inland streams in these states and Idaho.
However, during this century, over 23
indigenous, naturally reproducing
stocks of steelhead are believed to have
been extirpated, and many more are
thought to be in decline in numerous
coastal and inland streams in
Washington, Oregon, Idaho, and
California. Forty-three stocks have been
identified by Nehlsen et al. (1991) as
being at moderate or high risk of
extinction.

Summary of Comments Received in
Response to the Proposed Rule

Following NMFS proposal to list 10
steelhead ESUs in 1996, including the
Northern California ESU (61 FR 41541),
a total of 16 public hearings were held
in California, Oregon, Idaho, and
Washington to solicit comments on the
proposed rule. During the 90-day public
comment period, NMFS received nearly
1,000 written comments on the
proposed rule from Federal, state, and
local government agencies, Indian
tribes, non-governmental organizations,
the scientific community, and other
individuals. A number of comments
addressed specific technical issues
pertaining to a particular geographic
region or O. mykiss population. These
technical comments were considered by
NMFS� steelhead BRT in its re-
evaluation of ESU definitions and
status, including the Northern California
steelhead ESU, and were discussed in
the updated status review report
(NMFS, 1997a).

During the 60-day public comment
period that followed publication of the
proposal to list this ESU (65 FR 6960),
NMFS received numerous written
comments and also held one public
hearing in Eureka, California to solicit
comments on the proposal. A total of 20

individuals presented testimony at this
public hearing, with the majority
expressing their opposition to the
proposed listing. During the 60-day
public comment period that followed
publication of the proposed rule, NMFS
received 44 written comments from
Federal, state, and local government
agencies, Indian tribes, non-
governmental organizations, and other
individuals. In contrast to the public
hearing, the majority of written
comments were supportive of the
proposal. A number of comments
addressed issues pertaining to the
designation of critical habitat which was
not proposed at the time of the listing
proposal. Several commenters requested
NMFS promulgate an ESA 4(d) rule that
would allow continued catch and
release angling opportunities in coastal
streams occurring within the Northern
California steelhead ESU. At least one
commenter resubmitted comments that
had originally been submitted to NMFS
when this ESU was first proposed for
listing in 1996.

A summary of comments received in
response to the proposed rule follows.

Issue 1: Sufficiency and Accuracy of
Scientific Information and Analysis

Comment 1: Some commenters
questioned the sufficiency and accuracy
of data NMFS employed in the listing
proposal.

Response: Section 4(b)(1)(A) of the
ESA requires that NMFS make its listing
determinations solely on the basis of the
best available scientific and commercial
data, after reviewing the status of the
species and taking into account any
efforts being made to protect such
species. NMFS believes that information
contained in the agency�s original status
review (Busby et al., 1996), together
with more recent information (NMFS,
1997a; NMFS, 1998a; NMFS, 2000),
represents the best scientific and
commercial information presently
available for the Northern California
steelhead ESU addressed in this final
rule. NMFS has made every effort to
conduct an exhaustive review of all
available information and has solicited
information and opinion from all
interested parties.

Comment 2: Some comments
suggested that the ESA does not provide
for the creation of ESUs and that ESUs
do not correspond to species,
subspecies, or distinct population
segments (DPSs) that are specifically
identified in the ESA. Further, NMFS�
use of genetic information (allozyme- or
DNA-derived information) to determine
ESU boundaries was criticized. It was
argued that allozyme-based
electrophoretic data cannot be used to
imply either evolutionary significance

or local adaptation. Some commenters
felt that information was lacking
concerning a number of ��key�� criteria
for defining the Northern California
steelhead ESU, such as phenotypic
differences, evolutionary significance,
or ecological significance of various
summer and winter steelhead
populations. Commenters contended
that NMFS did not find any life history,
habitat, or phenotypic characteristics
that were unique to any of the steelhead
populations discussed.

Response: General issues relating to
ESUs, Distinct Population Segments
(DPSs), and the ESA have been
discussed extensively in past Federal
Register documents. Regarding
application of its ESU policy, NMFS
relies on its policy describing how it
will apply the ESA definition of
��species�� to anadromous salmonid
species published in 1991 (56 FR 58612,
November 20, 1991). More recently,
NMFS and the U.S. Fish and Wildlife
Service published a joint policy, that is
consistent with NMFS� policy, regarding
the definition of ��distinct population
segments�� (61 FR 4722, February 7,
1996). The earlier policy is more
detailed and applies specifically to
Pacific salmonids, and therefore, was
used for this determination. This policy
indicates that one or more naturally
reproducing salmonid populations will
be considered to be distinct and, hence,
a species under the ESA, if they
represent an ESU of the biological
species. To be considered an ESU, a
population must satisfy two criteria: (1)
It must be reproductively isolated from
other population units of the same
species; and (2) it must represent an
important component in the
evolutionary legacy of the biological
species. The first criterion, reproductive
isolation, does not have to be absolute
but must have been strong enough to
permit evolutionarily important
differences to occur in different
population units. The second criterion
is met if the population contributes
substantially to the ecological or genetic
diversity of the species as a whole.
Guidance on applying this policy is
contained in a NOAA Technical
Memorandum entitled ��Definition of
�Species� Under the Endangered Species
Act: Application to Pacific Salmon��
(Waples, 1991) and in a more recent
scientific paper by Waples (1995).

NMFS identified all west coast
steelhead ESUs including the Northern
California ESU in the original steelhead
status review, using the best available
scientific and commercial information.
As discussed in the original status
review, genetic data were used
primarily to evaluate the criterion
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regarding reproductive isolation, not
evolutionary significance. In some
cases, there was a considerable degree of
confidence in the ESU determinations.
The west coast steelhead status review
describes a variety of characteristics that
support the ESU delineations for this
species, including ecological and life
history parameters.

Comment 3: Some commenters
suggested that listing of the Klamath
Mountains Province (KMP) steelhead
ESU was also warranted based on the
rationale NMFS provided for its
decision to propose listing the Northern
California steelhead ESU.

Response: NMFS� decision not to
reconsider the KMP steelhead ESU for
listing is based on the determination
that there are sufficient Federal and
state conservation measures in place to
reduce the threats to the ESU such that
listing is not warranted. The Federal
and state conservation measures which
NMFS bases this determination on
include: (1) the large portion of Federal
land ownership in the ESU (64 percent
for the entire ESU and 80 percent in the
California portion of the ESU) coupled
with successful implementation of the
Northwest Forest Plan on Federal lands
which reduced habitat risks; (2)
substantial changes to the management
of recreational fisheries and artificial
propagation programs by the states of
Oregon and California which are
reducing impacts to steelhead; and (3)
general improvements to habitat
conditions throughout the ESU resulting
from state-wide conservation strategies
and monitoring efforts in both Oregon
and California. In California, these
efforts include implementation of the
California Department of Fish and
Game�s (DFG) strategic management
plan for KMP steelhead ESU, the State�s
Watershed Protection Program which
includes an ongoing habitat restoration
program, and the NMFS/California
MOA which assures implementation of
steelhead angling regulation changes,
changes in the management of hatchery
steelhead programs, habitat protections
on non-Federal land, and expanded
steelhead monitoring. In Oregon, these
efforts include the implementation of
conservation measures contained in the
Oregon Plan for Salmon and
Watersheds.

Issue 2: Status Assessment for the
Northern California Steelhead ESU

Comment 4: Some commenters
suggested that risk assessments were
made in an arbitrary manner and that
NMFS did not rely on the best available
science. Several commenters questioned
NMFS� methodology for determining
whether the Northern California
steelhead ESU warranted listing. In

some cases, such commenters also
expressed opinions regarding whether
listing was warranted.

Response: Throughout the status
review for west coast steelhead and all
subsequent updates, NMFS has solicited
and evaluated the best available
scientific and commercial data for the
species. NMFS believes that these
reviews, coupled with considerable
input from the public, co-managers,
peer reviewers, and other species
experts, clearly demonstrate that its
listing determinations are not arbitrary,
but instead are based on an open and
rigorous scientific assessment.

NMFS has identified a number of
factors that should be considered in
evaluating the level of risk faced by an
ESU, including: (1) absolute numbers of
fish and their spatial and temporal
distribution; (2) current abundance in
relation to historical abundance and
current carrying capacity of the habitat;
(3) trends in abundance; (4) natural and
human-influenced factors that cause
variability in survival and abundance;
(5) possible threats to genetic integrity
(e.g., from strays or outplants from
hatchery programs); and (6) recent
events (e.g., a drought or changes in
harvest management) that have
predictable short-term consequences for
abundance of the ESU. These factors
were considered by NMFS in the
original 1996 status review and all
subsequent updated reviews (NMFS,
1997a; NMFS, 2000) and served as the
basis for agency determinations
regarding the biological status of the
Northern California steelhead ESU.

Issue 3: Factors Contributing to the
Decline of Northern California
Steelhead ESU

Comment 5: Some commenters
identified factors for decline that were
either not identified in the original or
updated status reviews or which they
believed were not given sufficient
weight in the risk analysis. Other
commenters contended that recent
declines in Northern California
steelhead abundance were related to
natural factors such as predation and
changes in ocean productivity.
Furthermore, these commenters contend
that NMFS did not show how the
present declines were significantly
different from natural variability in
abundance, nor that abundances were
below the current carrying capacity of
the marine environment and freshwater
habitat.

Response: The status review did not
attempt to exhaustively identify factors
for decline, except insofar as they
contributed directly to the risk analysis.
Nevertheless, NMFS agrees that a
multitude of factors, past and present,

have contributed to the decline of west
coast steelhead. Many of the identified
risk factors were specifically cited in
NMFS� original west coast steelhead
status review (Busby et al., 1996) and
subsequent listing notices (61 FR 41541;
63 FR 13347; 65 FR 6960). In addition,
NMFS has prepared a report that
summarizes the factors leading to the
decline of steelhead on the west coast
entitled: ��Factors for Decline: A
supplement to the notice of
determination for west coast steelhead��
(NMFS, 1996). This report concludes
that all of the factors identified in
section 4(a)(1) of the ESA have played
a role in the decline of the species. The
report identifies destruction and
modification of habitat, overutilization
for recreational purposes, and natural
and human-made factors as being the
primary causes for the decline of
steelhead on the west coast. NMFS
recognizes that natural environmental
fluctuations have likely played a role in
the species� recent declines as well.
However, NMFS believes other human-
induced impacts (e.g., harvest in certain
fisheries, artificial propagation, and
widespread habitat modification) have
played an equally significant role in the
decline of steelhead.

NMFS� 1996 status review briefly
addressed the impact of adverse marine
conditions and climate change, but
concluded that there is considerable
uncertainty regarding the role of these
factors in steelhead abundance. At this
time, we do not know whether these
climate conditions represent a long-term
shift in conditions that will continue
into the future or short-term
environmental fluctuations that can be
expected to reverse soon (NMFS, 1996).
A recent review by Hare et al. (1999)
suggests that these conditions could be
part of an alternating 20- to 30-year
regime pattern. These authors
concluded that although at-risk salmon
stocks may benefit from a reversal in the
current climate/ocean regime, fisheries
management should continue to focus
on reducing impacts from harvest and
artificial propagation and improving
freshwater and estuarine habitats.

NMFS believes there is ample
evidence to suggest that the elimination
and degradation of freshwater habitats
have contributed to the decline of this
steelhead ESU (NMFS, 1996). Many of
the identified risks and conclusions
apply specifically to Northern California
steelhead populations. Examples of
habitat alterations affecting steelhead
include: water withdrawal, conveyance,
storage, and flood control (resulting in
insufficient flows, stranding, juvenile
entrainment, and increased stream
temperatures); and logging and
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agriculture (resulting in loss of large
woody debris, sedimentation, loss of
riparian vegetation, and habitat
simplification) (NMFS, 1996; Spence et
al., 1996; Busby et al., 1996). These
human-induced impacts in freshwater
ecosystems have likely reduced the
species� resiliency to natural factors for
decline such as drought and poor ocean
conditions. A critical next step in
restoring listed steelhead will be
identifying and ameliorating specific
factors for decline at both the ESU and
population level.

With respect to predation impacts on
steelhead, NMFS has recently published
reports describing the impacts of
California sea lions and Pacific harbor
seals upon salmonids and on the coastal
ecosystems of Washington, Oregon, and
California (NMFS, 1997 and 1999b).
These reports conclude that in certain
cases where pinniped populations co-
occur with depressed salmonid
populations, salmonid populations may
experience severe impacts due to
predation. An example of such a
situation is at the Ballard Locks,
Washington, where sea lions are known
to consume significant numbers of adult
winter steelhead. These reports further
conclude that data regarding pinniped
predation are quite limited and that
substantial additional research is
needed to fully address this issue.
Existing information on the seriously
depressed status of many salmonid
stocks may be sufficient to warrant
actions to remove pinnipeds in areas of
co-occurrence where pinnipeds prey on
depressed salmonid populations
(NMFS, 1997 and 1999b).

Issue 4: Consideration of Existing
Conservation Measures

Comment 6: Some commenters
expressed concerns about NMFS�
reliance and characterization of the
efficacy of the Northwest Forest Plan
(NFP), citing significant differences in
management practices between various
Federal land management agencies.
Numerous commenters noted that an
array of state and Federal conservation
measures were underway for this and
other species (particularly in northern
California) and asked that NMFS give
them more consideration in its listing
determination.

Response: In the listing proposal,
NMFS noted that the NFP requires
specific management actions on Federal
lands, including actions in key
watersheds in southern Oregon and
northern California that comply with
special standards and guidelines
designed to preserve their refugia
functions for at-risk salmonids (i.e.,
watershed analysis must be completed
prior to timber harvests and other

management actions, road miles should
be reduced, no new roads can be built
in roadless areas, and restoration
activities are prioritized). In addition,
the most significant element of the NFP
for anadromous fish is its Aquatic
Conservation Strategy (ACS), a regional-
scale aquatic ecosystem conservation
strategy that includes: (1) special land
allocations (such as key watersheds,
riparian reserves, and late-successional
reserves) to provide aquatic habitat
refugia; (2) special requirements for
project planning and design in the form
of standards and guidelines; and (3) new
watershed analysis, watershed
restoration, and monitoring processes.
These ACS components collectively
ensure that Federal land management
actions achieve a set of nine ACS
objectives that strive to maintain and
restore ecosystem health at watershed
and landscape scales, to protect habitat
for fish and other riparian-dependent
species and to restore currently
degraded habitats. NMFS will continue
to support the NFP strategy and address
Federal land management issues via
ESA section 7 consultations.

Additional consideration was given to
various conservation efforts in
California that have been implemented
or are expected to be initiated. See
��Efforts Being Made to Protect West
Coast steelhead�� later in this document.

Comment 7: Several commenters
expressed their belief that current
California Forest Practice Rules (FPR�s)
were adequate to protect the Northern
California steelhead ESU. Several
comments expressed concern that
NMFS did not adequately review and
consider the interim FPR changes
adopted by the California Board of
Forestry (BOF) for anadromous
salmonids in March 2000.

Response: NMFS disagrees with the
assertion that the state�s FPRs as
currently implemented are adequate to
protect anadromous salmonids in
California. NMFS has reviewed the State
FPRs, including those interim changes
recently adopted by the Board of Foresty
and concludes that they do not
adequately protect anadromous
salmonids, including steelhead, or
provide for properly functioning habitat
conditions. In fact, the deleterious
impacts of timber harvest and other
activities have resulted in recent listings
by the Environmental Protection Agency
of many north coast California streams
as sediment and/or temperature
impaired under Section 303(d) of the
Clean Water Act.

NMFS� March 19, 1998 (63 FR 13347),
decision not to list the Northern
California steelhead ESU was based
largely on a determination that

sufficient Federal and state conservation
measures were in place to reduce threats
to the ESU such that the proposed
threatened listing was unnecessary. The
Federal and state conservation measures
upon which NMFS based this
determination included the
implementation of a March 11, 1998,
Memorandum of Agreement (MOA)
between NMFS and the State of
California (NMFS/California MOA,
1998), with particular importance given
to implementation of those provisions
in the MOA which were intended to
improve non-Federal forest land
protections in the ESU. At the time of
NMFS� decision not to list the Northern
California ESU in 1998, NMFS
considered the protection and
restoration of freshwater spawning,
rearing, and migratory habitat on non-
Federal lands to be essential for the
long-term survival and recovery of this
ESU because non-Federal lands
represented such a large portion (81
percent) of the available habitat (63 FR
13347, March 19, 1998; 65 FR 6960,
February 11, 2000). Because of NMFS�
concerns regarding the preponderance
of private timber lands and timber
harvest in the northern California ESU,
the NMFS/California MOA contained
several provisions calling for the review
and revision of California�s FPRs, and a
review of their implementation and
enforcement by January 1, 2000. NMFS
considered full implementation of these
critical provisions within the specified
time frame to be essential for achieving
properly functioning habitat conditions
for steelhead in this ESU. In accordance
with the NMFS/California MOA, a
scientific review panel was established
by the state to review the California
FPRs, including their implementation
and enforcement. The scientific review
panel completed its review and
provided the state�s Board of Forestry
with its findings and recommendations
in June 1999. In its findings, the review
panel concluded that California�s FPRs,
including their implementation through
the existing timber harvest plan process,
do not ensure protection of anadromous
salmonid habitat and populations. To
address these shortcomings, and as
specified in the NMFS/California MOA,
the California Resources Agency and
CalEPA jointly presented the Board of
Forestry with a proposed rule change
package in July 1999. Following several
months of public review, the Board of
Forestry took no action on the package
in October 1999, thereby precluding any
possibility of implementing
improvements in California�s FPRs by
January 1, 2000, as the State committed
to do in the NMFS/California MOA.
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The California State Legislature,
purusant to Senate Bill 621, gave special
authority to BOF to adopt new rules
twice during the year 2000 for the
specific purpose of revising the State�s
FPRs to meet ESA requirements for
salmonids. Following its decision to
take no action in October 1999, BOF
continued working on revisions to the
state�s FPRs through March 2000.
During this period, NMFS and other
groups strongly urged BOF to adopt the
entire FPR package as a necessary first
step for protecting anadromous
salmonid habitat. On March 14, 2000,
(the deadline for the Board of Forestry
to exercise its authority under SB 621),
the Board only adopted a subset of rule
changes from the package. These rule
changes only apply to those harvest
plans approved between July 1, 2000,
and December 31, 2000. NMFS has
reviewed these recently adopted rule
changes and has determined that they
are inadequate to protect anadromous
salmonids or provide for properly
functioning habitat conditions. This
position is supported by the scientific
review panel report of June 1999. For a
more detailed discussion on the
adequacy of California�s FPRs, including
the recently proposed interim FPRs
changes, see ��Inadequacy of Existing
Regulatory Mechanisms, Land
Management�� later in this document.

Comment 8: Several commenters
argued that NMFS had not considered
existing conservation programs
designed to enhance steelhead stocks
within the northern California ESU.

Response: NMFS has reviewed
existing conservation efforts relevant to
the Northern California steelhead ESU
and concludes that existing
conservation efforts in these areas are
not sufficient to preclude listing of the
ESU at this time. Several of the plans
addressed in comments show promise
for ameliorating the risks facing
steelhead. However, in most cases,
measures described in comments have
not been implemented or are in their
early stages of implementation and have
not yet demonstrated success. Some of
these measures are also geographically
limited to individual river basins or
political subdivisions, thereby
improving conditions for only a small
portion of the entire ESU.

While existing conservation plans are
unable to preclude the need for listing
at this time, they are nevertheless
valuable for improving watershed health
and restoring fishery resources. In those
cases where well-developed, reliable
conservation plans exist, NMFS may
choose to incorporate them into the
recovery planning process. In the case of
threatened species, NMFS also has

flexibility under ESA section 4(d) to
tailor section 9 take regulations based
on the contents of available
conservation measures. NMFS fully
intends to recognize local conservation
efforts to the fullest extent possible.

Issue 5: Steelhead Biology and
Ecology

Comment 9: Some commenters
believe that resident rainbow trout
should be included in the Northern
California steelhead ESU if it is listed.
Several commenters also stated that
NMFS should address how the presence
of rainbow trout populations may
ameliorate risks facing anadromous
populations within listed ESUs.

Response: In its August 9, 1996,
listing proposal, NMFS stated that based
on available genetic information, it was
the consensus of NMFS scientists, as
well as regional fishery biologists, that
resident fish should generally be
considered part of the steelhead ESUs,
but also concluded that available data
were inconclusive regarding the
relationship of resident rainbow trout
and steelhead. NMFS requested
additional data in the proposed rule to
clarify this relationship and determine if
resident rainbow trout should be
included in listed steelhead ESUs.

In response to this request for
additional information, many groups
and individuals expressed opinions
regarding this issue. In most cases these
opinions were not supported by new
information that resolves existing
uncertainty. Two state fishery
management agencies (CDFG and
WDFW) and one peer reviewer provided
comments and information supporting
the inclusion of resident rainbow trout
in listed steelhead ESUs. In general,
these parties also felt that rainbow trout
may serve as an important reservoir of
genetic material for at-risk steelhead
stocks.

While conclusive evidence does not
yet exist regarding the relationship of
resident and anadromous O. mykiss,
NMFS believes available evidence
suggests that resident rainbow trout
should be included in listed steelhead
ESUs in certain cases. Such cases
include: (1) where resident O. mykiss
have the opportunity to interbreed with
anadromous fish below natural or man-
made barriers; or (2) where resident fish
of native lineage once had the ability to
interbreed with anadromous fish but no
longer do because they are currently
above human-made barriers, and they
are considered essential for recovery of
the ESU. Resident fish above long-
standing natural barriers, and those that
are derived from the introduction of
non-native rainbow trout, would not be
considered part of any ESU.

NMFS believes resident fish can help
buffer extinction risks to an anadromous
population by mitigating depensatory
effects in spawning populations, by
providing offspring that migrate to the
ocean and enter the breeding population
of steelhead, and by providing a
��reserve�� gene pool in freshwater that
may persist through times of
unfavorable conditions for anadromous
fish. In spite of these potential benefits,
presence of resident populations is not
a substitute for conservation of
anadromous populations. A particular
concern is isolation of resident
populations by human-caused barriers
to migration. This interrupts normal
population dynamics and population
genetic processes and can lead to loss of
a genetically based trait (anadromy). As
discussed in NMFS� ��species
identification�� paper (Waples, 1991),
the potential loss of anadromy in
distinct population segments may in
and of itself warrant listing the species
as a whole.

FWS and NMFS adopted a joint
policy to clarify their interpretation of
the phrase ��distinct population segment
(DPS) of any species of vertebrate fish or
wildlife�� for the purposes of listing,
delisting, and reclassifying species
under the ESA (61 FR 4722). DPSs are
��species�� pursuant to section 3(15) of
the ESA. Previously, NMFS had
developed a policy for stocks of Pacific
salmon where an ESU of a biological
species is considered ��distinct�� (and
hence a species) if (1) it is substantially
reproductively isolated from other
conspecific population units, and (2) it
represents an important component in
the evolutionary legacy of the species
(November 20, 1991, 56 FR 58612).
NMFS believes available data suggest
that resident rainbow trout are in many
cases part of steelhead ESUs. However,
the FWS, which has ESA authority for
resident fish, maintains that behavioral
forms can be regarded as separate DPSs
and that absent evidence suggesting
resident rainbow trout need ESA
protection, the FWS concludes that only
the anadromous forms of each ESU
should be listed under the ESA (DOI,
1997; FWS, 1997).

Comment 10: Commenters and some
peer reviewers questioned NMFS�
inclusion of both summer- and winter-
run steelhead in the same ESU. These
commenters suggested that summer-
and winter-run steelhead be segregated
into individual ESUs based on life
history differences.

Response: While NMFS considers
both life history forms (summer- and
winter-run steelhead) to be important
components of diversity within the
species, new genetic data reinforce
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previous conclusions that, within a
geographic area, summer- and winter-
run steelhead typically are more
genetically similar to one another than
either is to populations with similar run
timing in different geographic areas.
This indicates that an ESU that included
summer-run populations from different
geographic areas but excluded winter-
run populations (or vice-versa) would
be an inappropriate unit. The only
biologically meaningful way to have
summer- and winter-run steelhead
populations in separate ESUs would be
to have a very large number of ESUs,
most consisting of just one or a very few
populations. This would be inconsistent
with the approach NMFS has taken in
defining ESUs in other anadromous
Pacific salmonids. Taking these factors
into consideration, NMFS concludes
that summer- and winter-run steelhead
should be considered part of the same
ESU in geographic areas where they co-
occur.

Issue 6: Consideration of ESA Section
4(d) Regulation for Recreational Angling

Comment 11: Numerous commenters
requested that if NMFS lists the
Northern California steelhead ESU as a
threatened species the agency
promulgate an ESA 4(d) rule that
provides for recreational angling
opportunities similar to what is
contained in the ESA 4(d) rule NMFS
recently proposed for other threatened
steelhead ESUs in California (64 FR
73479; December 30, 1999).

Response: The steelhead ESA 4(d)
rule that NMFS proposed on December
30, 1999, contains a limitation on the
application of the section 9 take
prohibitions that would allow
recreational angling for steelhead listed
as threatened to continue under certain
conditions, provided that the State of
California prepares a Fishery
Management and Evaluation Plan
(FMEP) meeting certain criteria and that
NMFS approves it. Because the pending
steelhead 4(d) rule will be finalized by
June 19, 2000, NMFS expects to begin
working soon with the State of
California and DFG in preparing one or
more FMEPs so that recreational angling
can continue where it is consistent with
the conservation of steelhead listed as
threatened. It is NMFS� intent to
promulgate an ESA 4(d) rule for the
Northern California steelhead ESU
which is consistent with the 4(d) rule
that will be published on June 19, 2000
so that recreational angling which meets
appropriate conservation criteria can
continue.

Northern California Steelhead ESU
Determination

The Northern California steelhead
ESU has been described in previous
Federal Register documents (61 FR
41541, August 9, 1996; 62 FR 43937,
August 18, 1997; 63 FR 13347, March
19, 1998; 65 FR 6960, February 11,
2000) based on analyses conducted by
NMFS and summarized in the following
documents: ��Status Review for West
Coast Steelhead from Washington,
Idaho, Oregon, and California�� (Busby
et al., 1996); and ��Status Review Update
for West Coast Steelhead from
Washington, Idaho, Oregon, and
California�� (NMFS, 1997a). The
relationship between hatchery steelhead
populations and naturally spawned
steelhead within this ESU was also
assessed in: ��Status Review Update for
Deferred ESUs of West Coast Steelhead:
Hatchery Populations�� (NMFS, 1998a).
Copies of these NMFS documents are
available upon request (see ADDRESSES).
NMFS received no new scientific or
commercial information as a result of
the February 11, 2000, proposal to list
this ESU, which indicates that a change
in the Northern California ESU is
warranted.

The ESU occupies river basins from
Redwood Creek in Humboldt County,
CA, to the Gualala River, inclusive, in
Mendocino County, CA. Dominant
vegetation along the coast is the
redwood forest, whereas some interior
basins, much drier than surrounding
areas, are characterized by many
endemic species. This area includes the
extreme southern end of the contiguous
portion of the Coast Range Ecoregion
(Omernick, 1987). Elevated stream
temperatures are a factor in some of the
larger river basins (greater than 20°C),
but not to the extent that they are in
river basins further south. Precipitation
is generally higher in this geographic
area than in regions to the south,
averaging 100�200 cm of rainfall
annually (Donley et al., 1979). With the
exception of such major river basins as
the Eel, most rivers in this region have
peak flows of short duration. Strong and
consistent coastal upwelling begins at
about Cape Blanco and continues south
into central California, resulting in a
relatively productive nearshore marine
environment.

The northern California ESU includes
both winter and summer steelhead,
including what is presently considered
to be the southernmost population of
summer steelhead, in the Middle Fork
Eel River. Half-pounder juveniles also
occur in this geographic area,
specifically in the Mad and Eel Rivers.
Snyder (1925) first described the half-

pounder from the Eel River; however,
Cramer et al. (1995) suggested that
adults with the half-pounder juvenile
life history may not spawn south of the
Klamath River Basin. As with the Rogue
and Klamath Rivers which are located
in the Klamath Mountains Province
ESU, some of the larger rivers in this
ESU have migrating steelhead year-
round, and seasonal runs have been
named. River entry ranges from August
through June and spawning from
December through April, with peak
spawning in January in the larger basins
and late February and March in the
smaller coastal basins.

Based on the review of steelhead
hatchery programs in this ESU (NMFS,
1998a), NMFS� steelhead BRT
concluded that the following steelhead
hatchery stocks are part of this ESU
because they were established from
indigenous natural populations and
there is limited impact from the
inclusion of out-of-basin fish in the
broodstock: Van Arsdale Fisheries
Station stock (Eel River), the Yager
Creek stock (Eel River tributary), Ten
Mile River stock, and North Fork
Gualala River stock. The BRT concluded
that the Mad River hatchery summer
steelhead stock is not part of the ESU
based on its origin from out-of-basin
steelhead populations combined with
the mixing of Eel River summer
steelhead in the broodstock. Rearing of
this stock was terminated at the Mad
River hatchery in 1996. The majority of
the BRT concluded that the Mad River
hatchery winter steelhead stock is not
part of this ESU although a minority of
the BRT was uncertain regarding its
relationship to the naturally spawning
population. This stock was founded
from South Fork Eel River steelhead
(within the ESU, but out of the Mad
River basin) and some local Mad River
steelhead.

Status of Northern California Steelhead
ESU

Section 3 of the ESA defines the term
��endangered species�� as ��any species
which is in danger of extinction
throughout all or a significant portion of
its range.�� The term ��threatened
species�� is defined as ��any species
which is likely to become an
endangered species within the
foreseeable future throughout all or a
significant portion of its range. In its
previous status reviews for west coast
salmon and steelhead, NMFS has
identified a number of factors that
should be considered in evaluating the
level of risk faced by an ESU, including:
(1) absolute numbers of fish and their
spatial and temporal distribution; (2)
current abundance in relation to
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historical abundance and current
carrying capacity of the habitat; (3)
trends in abundance; (4) natural and
human-influenced factors that cause
variability in survival and abundance;
(5) possible threats to genetic integrity
(e.g., from strays or outplants from
hatchery programs); and (6) recent
events (e.g., a drought or changes in
harvest management) that have
predictable short-term consequences for
abundance of the ESU.

Based on these factors and the best
available scientific information, NMFS�
BRT first reviewed the status of the
northern California ESU in its original
coast-wide status review for steelhead
(Busby et al., 1996). The BRT concluded
that the northern California steelhead
ESU was likely to become endangered
in the foreseeable future. Population
abundance was determined to be very
low relative to historical estimates
(1930�s dam counts), and recent trends
were downward in most stocks for
which data were. The BRT expressed
particular concern regarding
sedimentation resulting in part from
poor land management practices and
channel restructuring due to floods. The
abundance of the pikeminnow as a
predator in the Eel River was also
identified as a significant concern. For
the Mad River, in particular, the BRT
was concerned about the influence of
hatchery stocks both in terms of genetic
introgression and the potential for
ecological interactions between
introduced stocks and native stocks.

The status of the northern California
ESU was reassessed by NMFS� BRT in
an updated status review following the
6-month period of deferral because of
scientific disagreements (NMFS, 1997a).
Based on this updated status review,
NMFS� BRT once again concluded that
northern California steelhead ESU was
likely to become endangered in the
foreseeable future. The BRT reported
that there was very limited abundance
data available for this ESU, particularly
for winter-run steelhead. The most
complete data set available in this ESU
is a time series of winter steelhead dam
counts on the Eel River at Cape Horn
Dam. The updated abundance data
(through 1997) showed moderately
declining long-term and short-term
trends in abundance, and the vast
majority of these fish were believed to
be of hatchery origin. These data show
a strong decline in abundance prior to
1970, but no significant trend thereafter.
Additional winter steelhead data are
available for Sweasy Dam on the Mad
River which show a significant decline,
but that data set ends in 1963. For the
seven populations where recent trend
data were available, the only runs

showing recent increases in abundance
in the ESU were the relatively small
populations of summer steelhead in the
Mad River which has had high hatchery
production, and winter steelhead in
Prairie Creek where the increase may be
due to increased monitoring or
mitigation efforts.

As in its original assessment, the BRT
continued to be concerned about the
risks associated with interactions
between naturally spawning
populations and hatchery steelhead in
this ESU. Of particular concern to the
BRT was the potentially deleterious
impact to wild steelhead from past
hatchery practices at the Mad River
hatchery, primarily from transfers of
non-indigenous Mad River hatchery fish
to other streams in the ESU and the
production of non-indigenous summer
steelhead. These potentially deleterious
hatchery practices for summer steelhead
ended in 1996.

Habitat degradation and other factors
were also of concern to the BRT in its
reassessment of the long-term risks to
this ESU. Specific factors which the
BRT identified included dams on the
upper Eel and Mad Rivers, the likely
existence of minor blockages throughout
the ESU, continuing impacts of
catastrophic flooding on the 1960s, and
reductions in riparian and instream
habitat and increased sedimentation
from timber harvest activities. The BRT
also cited poaching of summer steelhead
and predation by pikeminnow in the Eel
River as factors for concern. NMFS�
supplemental review of factors affecting
west coast steelhead also identified
water diversion and extraction,
agriculture, and mining as factors
affecting habitat conditions for
steelhead in this ESU (NMFS, 1996).

In conjunction with NMFS�
reconsideration of the Northern
California steelhead ESU, the BRT
provided a status review update for this
ESU [January 2000 Memorandum from
Pete Adams, Southwest Fisheries
Science Center [SWFSC] to Rodney R.
McInnis, Regional Administrator, SWR
(NMFS, 2000)]. Based on a review of
updated abundance and trend
information that was available for this
ESU, the SWFSC concluded that the
current status of the ESU has not
changed significantly since it was last
evaluated by NMFS� BRT in December
1997 (NMFS, 1997a). The Eel River
winter and summer steelhead
populations, which represent the best
available data set for this ESU, are still
severely reduced from pre�1960�s
levels. Updated abundance and trend
data show small increases for winter
and summer steelhead in the Eel River,
but current abundance is still well

below estimates in the 1980s, and even
further reduced from levels in the
1960s. Redwood Creek summer
steelhead abundance remains very low.
There are no new data suggesting
substantial increases or decreases in
populations since the last updated
status review was completed. NMFS
received no new scientific or
commercial data or information as a
result of the February 11, 2000, listing
proposal which changes the conclusions
reached by the SWFSC.

Summary of Factors Affecting the
Species

Section 4(a)(1) of the ESA and NMFS�
implementing regulations (50 CFR part
424) set forth procedures for listing
species. The Secretary of Commerce
(Secretary) must determine, through the
regulatory process, if a species is
endangered or threatened based upon
any one or a combination of the
following factors: (1) The present or
threatened destruction, modification, or
curtailment of its habitat or range; (2)
overutilization for commercial,
recreational, scientific, or education
purposes; (3) disease or predation; (4)
inadequacy of existing regulatory
mechanisms; or (5) other natural or
human-made factors affecting its
continued existence.

NMFS has prepared a report that
summarizes the factors leading to the
decline of steelhead on the west coast
entitled: ��Factors for Decline: A
supplement to the notice of
determination for west coast steelhead��
(NMFS, 1996). This report, available
upon request (see ADDRESSES),
concludes that all of the factors
identified in section 4(a)(1) of the ESA
have played a role in the decline of the
species. The report identifies
destruction and modification of habitat,
overutilization for recreational
purposes, and natural and human-made
factors as being the primary causes for
the decline of steelhead on the west
coast. NMFS (1996) identified several
factors that were considered to have
contributed to its decline of the
northern California steelhead ESU
including: impacts from historic
flooding (principally in 1955 and 1964),
predation, water diversions and
extraction, minor habitat blockages,
poaching, timber harvest, agriculture,
and mining. NMFS� steelhead BRT also
identified the potentially adverse
impacts of the release of non-
indigenous, hatchery-produced
steelhead in this ESU as an important
factor, and expressed concerns
regarding the lack of reliable abundance
and trend data for assessing the status
of steelhead in this ESU (NMFS, 1997a).
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Finally, NMFS was also concerned
about the impacts of recreational
angling because of the depressed status
of steelhead populations and the
uncertainty regarding the status of this
ESU (March 11, 1998, Memorandum
from William Hogarth to Rolland
Schmitten (NMFS, 1998e)). The
following discussion briefly summarizes
findings regarding factors for decline
across the range of west coast steelhead,
including the northern California ESU.

The Present or Threatened Destruction,
Modification, or Curtailment of
Steelhead Habitat or Range

Steelhead on the west coast of the
United States have experienced declines
in abundance in the past several
decades as a result of natural and
human factors. Forestry, agriculture,
mining, and urbanization have
degraded, simplified, and fragmented
habitat. Water diversions for agriculture,
flood control, domestic, and
hydropower purposes have greatly
reduced or eliminated historically
accessible habitat. Among other factors,
NMFS (1996) specifically identified
timber harvest, agriculture, mining,
habitat blockages, and water diversions
as important factors for the decline of
steelhead in the northern California
ESU. NMFS (1998a) discussed these
factors in more detail. Studies estimate
that during the last 200 years, the lower
48 states have lost approximately 53
percent of all wetlands and the majority
of the rest are severely degraded (Dahl,
1990; Tiner, 1991). Washington and
Oregon�s wetlands are estimated to have
diminished by one-third, while
California has experienced a 91 percent
loss of its wetland habitat (Dahl, 1990;
Jensen et al., 1990; Barbour et al., 1991;
Reynolds et al., 1993). Loss of habitat
complexity has also contributed to the
decline of steelhead. For example, in
national forests in Washington, there
has been a 58 percent reduction in large,
deep pools due to sedimentation and
loss of pool-forming structures such as
boulders and large woody debris
(FEMAT, 1993). Similarly, in Oregon,
the abundance of large, deep pools on
private coastal lands has decreased by
as much as 80 percent (FEMAT, 1993).
Sedimentation from land use activities
is recognized as a primary cause of
habitat degradation in the range of west
coast steelhead.

Overutilization for Commercial,
Recreational, Scientific, or Education
Purposes

Steelhead are not generally targeted in
commercial fisheries. High seas driftnet
fisheries in the past may have
contributed slightly to a decline of this

species in local areas, but could not be
solely responsible for the large declines
in abundance observed along most of
the Pacific coast over the past several
decades (NMFS, 1996).

Steelhead support an important
recreational fishery throughout most of
their range. During periods of decreased
habitat availability (e.g., drought
conditions or summer low flows when
fish are concentrated), the impacts of
recreational fishing on native
anadromous stocks may be heightened.

Although harvest of steelhead in the
Northern California ESU was not
originally identified as a major factor for
decline (NMFS, 1996), NMFS is
concerned about the impacts of
recreational angling given currently
depressed steelhead population levels
and the lack of reliable abundance and
trend data for accurately assessing the
status of individual populations and the
ESU as a whole. Because of NMFS�
concerns about recreational angling
impacts to naturally reproduced
steelhead populations in coastal
watersheds in California north of the
Russian River, the California
Department of Fish and Game (DFG)
proposed and the California Fish and
Game Commission adopted new
steelhead angling regulations in 1998 for
all watersheds in the northern California
ESU. These new regulations prohibit
retention of naturally spawned adult
steelhead; eliminate fishing for juvenile
steelhead in tributary streams; minimize
impacts on juvenile steelhead in
mainstem rearing and migratory areas
through a combination of gear
restrictions and delayed seasonal
openings; prohibit retention of summer
steelhead during their upstream
migration and prohibit fishing in their
summer holding areas; and provide for
directed harvest and retention of
hatchery-produced steelhead which are
fully marked state-wide. NMFS
(1998b,c,d) analyzed these new
regulations and concluded that they
would substantially reduce fishing effort
and reduce mortality to that associated
with catch-and-release of naturally
produced steelhead in the northern
California ESU. These regulations
remain in effect and are enforced by
DFG.

Disease or Predation
Infectious disease is one of many

factors that can influence adult and
juvenile steelhead survival. Steelhead
are exposed to numerous bacterial,
protozoan, viral, and parasitic
organisms in spawning and rearing
areas, hatcheries, migratory routes, and
the marine environment (NMFS, 1996).
Specific diseases such as bacterial

kidney disease (BKD), ceratomyxosis,
columnaris, furunculosis, infectious
hematopoietic necrosis virus, redmouth
and black spot disease, erythrocytic
inclusion body syndrome, and whirling
disease, among others, are present and
are known to affect steelhead and
salmon (Rucker et al., 1953; Wood,
1979; Leek, 1987; Foott et al., 1994;
Gould and Wedemeyer, undated). Very
little current or historical information
exists to quantify changes in infection
levels and mortality rates attributable to
these diseases for steelhead (NMFS,
1996). However, studies have shown
that naturally spawned fish tend to be
less susceptible to pathogens than
hatchery-reared fish (Buchanon et al.,
1983; Sanders et al., 1992).

Introductions of non-native species
and habitat modifications have resulted
in increased predator populations in
numerous river systems, thereby
increasing the level of predation
experienced by salmonids. In the
Northern California steelhead ESU,
predation from Sacramento pikeminnow
that were released into the Eel River is
a major problem. Predation from
pikeminnow is discussed in more detail
in NMFS (1996). The DFG is currently
engaged in a program to control
pikeminnow predation in the Eel River.

Predation by marine mammals is also
of concern in some areas experiencing
dwindling steelhead run sizes. NMFS
(1997b) reviewed the available literature
concerning the impacts of California sea
lion and Pacific harbor seal predation
on west coast anadromous salmonids,
and concluded that there was
insufficient data in all but one instance
(i.e., Ballard Locks in Puget Sound) to
conclude that pinnipeds were having a
significant impact on wild salmon or
steelhead populations. For this reason,
and because of the high likelihood that
impacts might be occurring, the study
concluded that substantial additional
research was needed to address this
issue further. Based on this research
recommendation, NMFS has initiated
several field studies in coastal
watersheds on the west coast designed
to assess the magnitude of pinniped
predation on individual salmon or
steelhead populations. In California,
these studies are being conducted in the
lower Klamath River, Scott Creek, and
the San Lorenzo River.

Inadequacy of Existing Regulatory
Mechanisms

1. Federal Land and Water
Management

The Northwest Forest Plan (NFP) is a
Federal land management policy with
important benefits for west coast
steelhead. While the NFP covers a very
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large area, the overall effectiveness of
the NFP in conserving steelhead is
limited by the extent of Federal lands
and the fact that Federal land ownership
is not uniformly distributed in
watersheds that comprise individual
ESUs. The extent and distribution of
Federal lands limits the ability of the
NFP to achieve its aquatic habitat
restoration objectives at watershed and
river basin scales, and highlights the
importance of complementary salmon
habitat conservation measures on non-
federal lands within the subject ESUs.

Federal land ownership and
management in the Northern California
steelhead ESU is very limited;
representing only about 19 percent of
the total land area. Federal lands (i.e.,
Redwood National Park, portions of the
Six Rivers and Mendocino National
Forests, and the Kings Range National
Conservation Area) that do occur in this
ESU are also highly fragmented, unlike
some other steelhead ESUs (e.g.,
Klamath Mountains Province and Snake
River Basin). Although Federal lands are
limited in extent and fragmented in this
ESU, NMFS believes that
implementation of the NFP on the Six
Rivers and Mendocino National Forests
lands (upper reaches of Eel and Mad
Rivers) and implementation of other
habitat protections in Redwood National
Park (lower reach of Redwood Creek)
will provide some limited benefits to
steelhead. Nevertheless, long-term
habitat protection and the key to
achieving properly functioning habitat
conditions in this ESU continues to be
improvement in non-Federal land
management, particularly those lands
used for timber harvest.

Because threatened coho salmon
populations occur on Federal lands
located within the Northern California
steelhead ESU, NMFS routinely engages
the U.S. Forest Service (USFS), Bureau
of Land Management (BLM), and
Redwood Creek National Park in section
7 consultations to ensure that ongoing
or proposed activities do not jeopardize
coho salmon or adversely modify its
critical habitat. Through this section 7
consultation process, NMFS ensures
that the NFP and other protective
measures are fully implemented on
Federal lands that occur in this ESU.
The NFP and measures implemented as
a result of the section 7 consultations for
coho salmon also benefit steelhead.

The Pacific Gas and Electric
Company�s (PG&E) Potter Valley
hydroelectric project is a major diverter
of water from the mainstem Eel River,
which is located in the northern
California ESU. This water is diverted
into the Russian River basin to generate
hydroelectric power and provide water

for agriculture and urban uses. Pursuant
to a Federal Energy Regulatory
Commission (FERC) licensing
requirement, PG&E implemented a 10-
year monitoring program in the Eel
River for the purpose of developing
recommendations for a flow release
schedule and other project facilities
and/or operations necessary to protect
and maintain fishery resources,
including steelhead. This study was
completed in 1996, as was construction
of a $14 million dollar fish screen
facility at the Van Arsdale Dam
diversion on the Eel River. Based on the
results of the monitoring study, PG&E
has developed a preferred alternative for
project operations that, along with
several other alternatives, are the subject
of National Environmental Policy Act
(NEPA) review for ongoing FERC license
amendment proceedings. NMFS is
currently consulting with FERC
pursuant to section 7 of the ESA on
PG&E�s proposed license amendment.

On March 1, 1999, the Pacific Lumber
Company (PALCO), the State of
California, the Department of the
Interior, and the Department of
Commerce entered into a complex land
purchase, land exchange and Habitat
Conservation Plan (HCP) transaction
covering the Headwaters Forest, Elk
Head Springs Forest and the remainder
of Pacific Lumber Company�s land
holdings in Humboldt County
California. The Federal and State
governments acquired approximately
10,000 acres of conifer and hardwood
forest, over 3,000 acres of which is
ancient redwoods, with some trees over
1,000 years old. This land is now
subject to Federal and state control
under conservation easements. The
PALCO HCP addresses non-Federal
timber lands in several drainages that
occur in the northern portion of
Northern California steelhead ESU.
These include portions of several
tributaries to Humboldt Bay (Elk River,
Jacoby Creek, Freshwater Creek, and
Salmon Creek), and portions of the Van
Duzen River (including Yager Creek),
Eel River, Bear River, Salt River, and
Mattole River watersheds. The HCP
covers 211,000 acres, has a term of 50
years and covers the following federally
listed and candidate anadromous
salmonid ESUs: (1) Southern Oregon/
Northern California coho salmon
(threatened), (2) Northern California
steelhead (candidate), and (3) California
Coastal Chinook salmon (threatened).
The HCP also covers numerous
terrestrial species listed under the ESA
and California Endangered Species Act.

The HCP�s Operating Conservation
Program (Program) contains the
conservation and management measures

and prescriptions necessary to
minimize, mitigate and monitor the
impacts of take of the covered species
resulting from timber operations. The
Program incorporates specific
conservation plans for all terrestrial and
aquatic species covered under the HCP
along with measures to conserve habitat
diversity and structural components.
Monitoring for implementation,
effectiveness and trends is a critical
component of the Program. The
monitoring component includes an
independent third party HCP monitor to
determine if the provisions of the
aquatics plan are effective and whether
the aquatic habitat is responding as
expected. There is also a provision for
adaptive management if the results are
not as predicted. An Aquatics
Conservation Plan (ACP) is an integral
part of the overall Program. The goal of
the ACP is to maintain or achieve over
time properly functioning aquatic
habitat conditions, which are essential
to the long-term survival of salmonids.
The reduction in land management
impacts and habitat improvement that
will be realized through implementation
of the ACP will also benefit other
species.

NMFS believes that the conservation
measures contained in the HCP will
protect and provide for long-term
conservation of steelhead populations
occurring on PALCO lands in the
northern California ESU.

2. State Land Management
Timber Harvest. The California

Department of Forestry and Fire
Protection (CDF) enforces California�s
FPRs on non-Federal (private and State
managed forests) lands. These rules are
promulgated through the State Board of
Forestry (BOF). Timber harvest
activities have been documented to
result in adverse effects on streams and
stream side zones including the loss of
large woody debris, increased
sedimentation, loss of riparian
vegetation, and the loss of habitat
complexity and connectivity (NMFS,
1996).

The vast majority of freshwater
habitat in the northern California
steelhead ESU (approximately 81
percent of total land) is on non-Federal
lands, with the majority being privately
owned. For the major river basins in this
ESU (i.e., Redwood Creek, Mad River,
Eel River, Mattole River, Ten Mile River,
Noyo River, Big River, Albion River,
Navarro River, Garcia River, and Gualala
River), private forest lands average
about 75 percent of the total acreage,
with a range of 42 percent (Eel River) to
94 (Gualala River ) percent.

NMFS reviewed the California FPRs
in conjunction with its determination to
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not list the Northern California
steelhead ESU in 1998 (63 FR 13347).
That review concluded that although
the FPRs mandate protection of
sensitive resources such as anadromous
salmonids, the FPRs and their
implementation and enforcement do not
accomplish this objective. Specific
problems with the FPRs include: (1)
protective provisions that are not
supported by scientific literature; (2)
provisions that are scientifically
inadequate to protect salmonids
including steelhead; (3) inadequate and
ineffective cumulative effects analyses;
(4) dependence upon registered
professional foresters (RPFs) that may
not possess the necessary level of multi-
disciplinary technical expertise to
develop THPs protective of salmonids;
(5) dependence by CDF on other State
agencies to review and comment on
THPs; (6) failure of CDF to incorporate
recommendations from other agencies;
and (7) inadequate enforcement due to
staffing limitations. NMFS further
concluded that until a comprehensive
scientific peer review process was
implemented and appropriate changes
to the FPRs and the THP approval
process were made, properly
functioning habitat conditions would
not exist on non-Federal lands in the
northern California steelhead ESU.

The NMFS/California MOA which
was entered into in March 1998 to
ensure the conservation of steelhead
populations in northern California (i.e.,
Northern California and KMP steelhead
ESUs) contained specific provisions to
address NMFS� concerns over the
California FPRs. In the NMFS/California
MOA, the State committed to: (1)
conduct a scientific review of the State�s
FPRs, including their implementation
and enforcement; (2) make appropriate
changes in implementation and
enforcement of the FPRs based on this
review; and (3) make recommendations
to the BOF for changes in the FPRs if
they were found to be necessary for the
conservation of northern California
coastal anadromous salmonids. Full
implementation of these provisions in
the NMFS/California MOA, including
implementation of changes in the FPRs
by January 1, 2000, was a critical factor
in NMFS�s decision previously to not
list this ESU.

In accordance with these provisions,
a subcommittee of the State�s scientific
review panel for its Watershed
Protection Program was appointed to
undertake an independent review of the
FPRs. The subcommittee�s review and
recommendations were completed and
presented to the BOF in June 1999. The
scientific review panel concluded that
California�s FPRs, including their

implementation through the timber
harvest plan process, do not ensure
protection of anadromous salmonid
populations. Based in part on the
scientific review panel report and
findings in July 1999, the California
Resources Agency and CalEPA jointly
presented the BOF with a proposed rule
change package designed to address
shortcomings in the State�s existing
FPRs. The BOF circulated the proposed
rule package for public review, held
several meetings and two public
hearings on the proposals from July
until October 1999, but failed to take
action to adopt any of the proposed FPR
changes, thereby precluding any
possibility of implementing
improvements in California�s FPRs by
January 1, 2000, as the State committed
to do in the NMFS/California MOA.

The California State Legislature,
under Senate Bill 621, gave special
authority to the BOF to adopt new rules
twice during the year 2000 for the
specific purpose of revising the State�s
FPRs to meet ESA requirements for
salmon. Public review and revisions of
the BOF�s FPR package continued from
January 2000 to March 2000, during
which time NMFS, California
Legislature, the California Department
of Forestry, the California Department of
Fish and Game, the North Coast Water
Quality Control Board, environmental
groups and others strongly urged the
Board to adopt the package in its�
entirety as a necessary first step in
protecting anadromous salmonid
habitat. On March 14, 2000, the
deadline for the BOF to exercise its
authority under SB 621, the BOF
adopted a subset of rule changes from
the package which will only apply for
those timber harvest plans approved
between July 1 and December 31, 2000.
During this period, the BOF has
committed to work with interested
parties in the development of a
watershed analysis approach to timber
harvest planning.

The interim FPRs changes adopted by
the BOF, which sunset December 31,
2000: (1) define watersheds with
threatened and impaired values,
acknowledging they exist and need
special prescriptions; (2) direct analysis
on cumulative watershed effects to
ensure beneficial uses of water are
maintained if in good condition,
protected where threatened, and
restored where impaired, and that
riparian zones be fully protected from
site specific and cumulative impacts; (3)
require protection and maintenance of
stream flow during low water periods,
large woody debris recruitment and
shade canopy for temperature control;
(4) require no measurable increase in

sediment load, no decrease in channel
or bank stability and no measurable
blockage of aquatic migratory route; (5)
define the watercourse transition line as
2 times the bankfull depth for confined
channels and the outer edge of the
active channel boundary for unconfined
channels; (6) identify a 150 foot
minimum water and lake protection
zone for all fish-bearing streams, with
85 percent overstory shade canopy
retained post-harvest for the first 75 feet
(22.9 meters (m)), and 65 percent shade
retained for the outer 75 feet (22.9 m);
(7) require a no-cut buffer in channel
zones out to the transition line and large
woody debris standards including no
salvage logging within the water and
lake protection zone without an
approved plan; (8) request the registered
professional forester identify all active
erosion sites and provide remediation;
(9) prohibit construction of roads,
landings and skid trails during the
winter months on slopes over 40
percent; (10) provide specific road
construction provisions on slopes over
50 percent; and (11) require that all
crossings over fish-bearing streams meet
100-year flood standard and allow for
passage of all life stages of fish.

NMFS believes the interim rule
changes adopted by the Board of
Forestry constitute a good first step in
addressing many concerns raised during
the FPR review process; however, they
are currently inadequate to protect
anadromous salmonids, including
steelhead, and their habitat.
Specifically, the interim rule changes
are inadequate because they to not
address: (1) site-specific variation and
long-term riparian functions; (2) non-
fishbearing perennial streams and
ephemeral streams that carry water
during the winter months; (3) rate of
timber harvest in a watershed; (4) all
other winter operations and wet weather
road and skid trail planning; (5) road
planning, construction, maintenance
and decommissioning; (6) loss of
riparian function and chronic sediment
inputs from streamside roads; (7)
unstable areas except for inner gorges;
(8) timber harvest plan preparation,
review, implementation, enforcement
and technical validity; (9) harvest plan
exemptions and (10) watershed analysis,
cumulative effects, adaptive
management and monitoring. The
adopted rules lack these, and other,
critical elements recommended by the
scientific review panel as necessary to
avoid, minimize and/or mitigate adverse
cumulative watershed impacts on
salmonid populations.

Multi-County Planning Efforts. As a
result of the listing of coho salmon in
coastal watersheds in northern
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California, the counties of Del Norte,
Siskiyou, Trinity, Humboldt and
Mendocino developed and have
implemented a multi-county, regional
approach to assessing and improving
county-controlled activities in a way
that would enhance the quality and
increase the quantity of salmonid
habitat that is potentially affected by
those county activities. NMFS and the
State of California have contributed
funding to this multi-county planning
effort.

This county-level conservation
planning approach involves a thorough
review of general plans, ordinances,
procedures, practices and policies
developed and implemented at the
county level. Through the assessment
and evaluation of these county-
controlled mechanisms, a process is
being developed that will enable the
counties to exert control at the local
level over human activities that can
adversely affect anadromous salmonid
populations and habitat. This multi-
county planning effort was
memorialized in a Memorandum of
Agreement (Multi-County MOA) which
was signed by all five counties in late
1997. Under the terms of the Multi-
County MOA, the counties agreed to
embark on a cooperative planning and
restoration effort; assess the adequacy of
existing general plans, county policies
and practices, zoning and other land use
ordinances; review county management
procedures that affect anadromous
salmonid habitat in each county;
recommend changes to specific county
ordinances and/or practices as
necessary; develop a watershed-based
education and technical assistance/
training program for local agencies and
decision-makers that will foster better
understanding of the linkages between
land use and county maintenance
practices and salmonid habitat; and seek
to establish some form of regulatory
recognition at the state and/or federal
level. As an example, within the range
of the northern California steelhead
ESU, the northern five counties (Del
Norte, Humboldt, Trinity, Siskiyou, and
Mendocino Counties) Conservation
Planning Group has organized a
program to survey approximately 4700
miles of county roads to identify
existing and potential barriers to the
passage of listed salmonids in northern
California streams. These barriers,
which include undersized or failed
culverts and other types of road
crossings over streams, presently block
significant amounts of stream habitat
that could otherwise support spawning,
rearing and migration of listed salmon
and steelhead. To date, all coastal

streams in Del Norte, Humboldt and
Mendocino Counties have been
inventoried, and habitat assessment and
treatment prioritization reports are
being drafted (Pers. Comm. Mark
Lancaster, Trinity County Planning
Dept. with Miles Croom, NMFS, April
24, 2000). In the coastal streams within
Del Norte, Humboldt and Mendocino
Counties, some 81 barriers have been
identified. When removed, an
additional 77 miles of suitable salmonid
habitat will become available to listed
species. The passage barrier inventory is
part of a comprehensive aquatic habitat
conservation program being developed
by the multi-county group to improve
county-level policies and procedures in
an effort to reduce sedimentation and
erosion, protect water quality, establish
priorities for repairing problem sites,
and institutionalize the utilization of
improved practices at the county level
with the goal of conserving aquatic
habitat for the survival and recovery of
listed salmonids.

This multi-county assessment is being
used to document the effectiveness of
existing regulations. Where the
assessment identifies areas for
improvement, the planning effort will
develop alternative policies, ordinances
and practices that are suitable for
maintaining or enhancing anadromous
salmonid habitat. The assessment will
address the need to focus public works
projects on sites that improve fisheries
habitat. A watershed-based approach
will be used, even where watersheds
cross county boundaries, to ensure that
enhancement efforts are complementary
to natural ecosystem processes.

The outcome of this county-level
effort is expected to be a comprehensive
and coordinated analysis of local land
use regulations. Where it is found that
development standards such as
subdivision restrictions, zoning, and
capital improvement programs may not
adequately maintain or restore salmonid
habitat, model ordinances will be
developed for consideration by each of
the participating counties. Conversely,
innovative approaches for land use
(such as density modifications and
standards that preserve habitat
functions) or other county activities that
have been developed in some counties
will be presented as options for the
other counties. This collaborative,
regionally-based planning effort is based
on existing environmental, economic,
social and administrative concerns and
opportunities. At the same time, the
planning effort is designed to be
complementary with state and national
salmonid recovery efforts. The planning
process encourages public participation
through direct contact with interested

public agencies, landowners,
community organizations,
environmental groups, industry
representatives and others. The public
process is being implemented through
public hearings, meetings, scoping
sessions, forums and other avenues.

Agricultural Activities. Agricultural
activity has had multiple and often
severe impacts on salmonid habitat.
These include depletion of needed
flows due to irrigation withdrawals,
blocking of fish passage by diversion or
other structures, destruction of riparian
vegetation and bank stability by grazing
or cultivation practices, and
channelization resulting in loss of side
channel and wetland-related habitat
(NMFS, 1996).

Impacts from agricultural and grazing
practices have not historically been
closely regulated in California. This is
an important concern to NMFS because
a significant portion of the acreage in
the northern California ESU is
comprised of farmland. For example,
farmland constitutes approximately 25�
30 percent of the total acreage of
Humboldt and Mendocino counties
which in turn constitute much of the
northern California ESU. Private lands,
and public lands not administered by
the Federal government, are now being
addressed by the California Rangeland
Water Quality Management Program
(CRWQMP) which was adopted by the
State Water Resources Control Board
and CDF in 1995. The CRWQMP is a
water quality improvement program
based on the voluntary participation of
landowners for compliance with state
and Federal non-point source pollution
reduction requirements. The CRWQMP
was initiated as a cooperative effort
among the livestock industry,
conservation organizations and state
and Federal agencies to address the
impacts of grazing and land use
practices on water quality in streams
that flow through private property.
Through this Program, private
landowners will be able to maintain
rangeland productivity and enhance
landowners� abilities to manage these
lands in a manner that protects water
quality standards necessary for the
survival and recovery of listed
salmonids.

Between 1995�1998, rangeland plans
were developed under the CRWQMP for
more than 250,000 acres on the north
coast ranging from San Francisco to the
Oregon border. The State plans to
review the implementation status of
these plans at intervals of 3, 5 and 10
years, provided resources are available.
NMFS is encouraged by these ongoing
efforts. Plans that are consistent with
this guidance are likely to meet state
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water quality standards, but the program
is voluntary and it is uncertain to what
extent their implementation will
contribute to improved habitat
conditions and riparian function.

The USDA Natural Resources
Conservation Service (NRCS), NMFS,
FWS, the U.S. Environmental Protection
Agency (EPA), the California
Association of Resource Conservation
Districts (CARCD), and the State of
California (State) have recently
developed a joint approach that is
expected to encourage the voluntary use
of improved conservation management
practices for agriculture on private land.
Recognizing that recovery of listed and
other at-risk salmonid populations
depends on the willing participation of
private landowners, these agencies have
the goal of providing an incentive to
landowners to enhance the quality and
quantity of habitat needed by species of
concern. To accomplish this goal, the
agencies have agreed to support
cooperative approaches and consensus-
building activities, foster
communication among agencies and
private landowners, share resources and
information, and establish strong,
effective working relationships that
instill trust and promote sound
stewardship.

This agreement is the subject of a
draft Memorandum of Understanding
(MOU) among the partner agencies.
Through the procedures described in
the MOU, landowners will have the
knowledge that practices contained in
the NRCS Field Office Technical Guides
(FOTG) have undergone ESA section 7
scrutiny by NMFS and FWS. For those
practices that NMFS and FWS
determine are not likely to adversely
affect listed species or critical habitat,
the landowner should have confidence
that those practices, if implemented in
accordance with the FOTG standards
and specifications, will not result in any
additional permitting requirement or
penalties under the ESA. The objective
of this MOU is to encourage the
adoption of protective land use
practices on private lands, to provide
some regulatory assurance for
landowners, to improve habitat
conditions for sensitive species, to
continue sustainable economic
production on private lands, to facilitate
better coordination among the partner
agencies and to foster better awareness
and support for conservation programs
throughout the State. The draft MOU is
under review by the State and upon
completion is expected to be formally
signed by all parties.

3. Dredge, Fill, and In-water
Construction Programs

Corps of Engineers Section 404
Program. The Army Corps of Engineers
(COE) regulates removal/fill activities
under section 404 of the Clean Water
Act (CWA), which requires that the COE
not permit a discharge that would
��cause or contribute to significant
degradation of the waters of the United
States.�� One of the factors that must be
considered in this determination is
cumulative effects. However, the COE
guidelines do not specify a methodology
for assessing cumulative effects or how
much weight to assign them in decision-
making. Furthermore, the COE does not
have in place any process to address the
additive effects of the continued
development of waterfront, riverine,
coastal, and wetland properties.

The U.S. Army Corps of Engineers,
State, and local governments have
developed and implemented procedures
reviewing, approving and monitoring
gravel mining activities in Del Norte and
Humboldt counties which are
authorized under a Letter of Permission
(LOP) process. This process regulates
gravel mining in a substantial portion of
the Northern California steelhead ESU
(including the Mad, Eel and Van Duzen
Rivers) where listed coho salmon and
chinook salmon populations also occur.
These procedures are designed to
provide substantially improved
protection for anadromous salmonids
and their habitats, including steelhead.
Important elements of the process
include: a prohibition on gravel mining
in the active channel and on trenching
except in limited instances, a restriction
on gravel operations to the dry season,
monitoring of channel cross sections to
detect changes in channel morphology
and habitat conditions, fisheries
monitoring, and gravel mining on a
sustained yield basis. An additional
element of the process in Humboldt
County, which is located in the
Northern California ESU, is the
participation of an independent
scientific review committee which
makes annual recommendations on
gravel quantities and site design features
in order to minimize adverse impacts.
Additionally, any channel crossings
must be designed to allow for fish
passage. NMFS participated in the
development of these procedures and
has concluded, through section 7
consultation with the COE, that these
procedures will not jeopardize the
continued existence of coho salmon or
steelhead. NMFS recently reinitiated
formal consultation with the COE on the
LOP process to address the final critical
habitat designation for coho salmon and
the recent listing of California Coastal
chinook salmon as threatened.

State Streambed Alteration
Agreements. Section 1603 of the Fish
and Game Code in California requires
that any person who proposes a project
that will substantially divert or obstruct
the natural flow or substantially change
the bed, channel or river bank of any
river, stream or lake, or use materials
from a streambed, notify the DFG before
beginning any work. The authorization
for these activities under section 1603 is
called a Lake or Streambed Alteration
Agreement. Beginning May 1, 1999, the
1603 process was significantly modified
to require a higher level of review by
DFG that is in compliance with the
California Environmental Quality Act
(CEQA). Any proposed project that DFG
determines may substantially adversely
affect existing fish and wildlife
resources will need to comply with the
CEQA standard of mitigating project
impacts to the level of insignificance.
The new standard for project review has
resulted in increasing the time needed
for project approval from two weeks to
60�120 days.

Although the State has substantially
improved the level of project review
under the 1603 process to comply with
the new CEQA standard, the State has
not submitted the program to NMFS for
review to determine whether it
adequately protects anadromous
salmonids. The State currently issues
1603 streambed alteration agreements to
project applicants with the disclosure
that the applicant may need to obtain
incidental take authorization from
NMFS. In most cases, however, where a
project proposes a stream or
watercourse modification and listed
species are present, a Clean Water Act,
section 404 permit from the Army Corps
of Engineers is required. Within the
geographic area encompassing the
northern California steelhead ESU, the
presence of listed coho and chinook
salmon populations requires the Corps
to consult with NMFS under section 7
of the ESA prior to the issuance of 404
permits.

4. Water Quality Programs
Under Clean Water Act section

303(d), states, territories and authorized
Tribes are required to establish lists of
impaired water bodies, set priorities for
addressing the pollutant source, and
write pollutant control plans to achieve
and maintain water quality standards.
These plans, Total Maximum Daily
Loads (TMDLs), provide an effective
mechanism for determining the causes
of water body impairment, quantifying
the various pollutant sources, and
setting targets for reducing pollutant
discharges. Generally, states are
responsible for developing TMDLs and
related implementation plans, which are
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subject to EPA review and approval. If
the EPA disapproves a TMDL or if a
state fails to establish one, the EPA is
required to step in and establish the
TMDL. The TMDL is then implemented
through existing regulatory and non-
regulatory programs to control, reduce
or eliminate pollution from both point
and non-point sources.

The TMDL process provides a flexible
assessment and planning framework for
identifying load reductions or other
actions needed to attain water quality
standards such as protection of aquatic
life, provision of safe drinking water,
etc. The TMDL should address all
significant stressors (e.g., chemicals,
temperatures, sediment loads) that
cause or threaten to cause deleterious
effects to water quality. The TMDL
assessment is the sum of the individual
waste load allocations from point
sources, load allocations from non-point
sources, allocation from natural sources,
and an appropriate margin of safety to
account for uncertainty. The TMDL may
address single or multiple pollutants but
must clearly identify the links between
the water quality impairment (or threat)
of concern, the causes of the threat or
concern and the load reductions or
conservation actions needed to remedy
or prevent the impairment.

As TMDL assessments and
implementation plans are developed
and approved, the State of California,
through the State Water Resources
Control Board and the nine Regional
Water Quality Control Boards, will
adopt and implement the TMDLs. The
TMDL contains a problem statement,
numeric targets, source analysis,
allocations of loads or controls and a
monitoring plan. The implementation
component includes descriptions of
land management practices, remediation
activities and restoration projects
necessary to attain the goals established
in the TMDL assessment. It is through
the implementation plan that necessary
controls and restoration actions are
assigned to specific parties and
attainment schedules are promulgated.

In coastal watersheds of northern
California, 38 water body segments have
been identified as impaired and have
been scheduled for development of
TMDLs. The schedule for development
of TMDLs in northern California
extends to the year 2011 (Russian River
and Lake Pillsbury). However, the
schedule in this area is driven in part by
a consent decree (Pacific Coast
Federation of Fishermen�s Associations,
et al. v. Marcus, No. 95�4474 MHP,
March 11, 1997). Under this consent
decree, EPA agreed to oversee the
development of TMDLs on eighteen
rivers on the north coast of California.

Twelve of these river basins are located
within the northern California steelhead
ESU. The consent decree establishes a
schedule for developing TMDL criteria
for listed rivers. Under this schedule,
seven river basins in the northern
California ESU would have TMDLs
developed within the next two years,
with the remaining rivers having
TMDLs developed by 2002. This legally-
binding schedule is expected to result in
significant progress on improving the
beneficial uses of these watersheds,
where the beneficial use has been
identified as habitat for salmonids.

On May 28, 1998, the North Coast
Regional Water Quality Control Board
approved a TMDL for the Garcia River.
The TMDL contains the following
elements: (1) findings that the Garcia
River is impaired due to sediment and
temperature impacts resulting from land
use practices, primarily timber
operations and related activities, (2)
adoption of the Water Quality
Attainment Strategy as part of the Water
Quality Control Plan for the North Coast
Region (Basin Plan) that would
eliminate 90 percent of total
controllable road-related sediment
sources within 20 years and 50 percent
of controllable upslope sediment
sources within 40 years, (3) numeric
targets including specified numerical
values for percent fine sediments,
frequency of pools in stream habitat
profiles, and improving trends in large
woody debris, (4) an implementation
plan which specifies that either default
prescriptions be observed or a site-
specific plan be implemented that
provides assurances that source
reduction targets will be met, (5)
assurances that sediment reduction or
control goals are capable of being met
and that the concept of site-specific
planning and implementation by
landowners provides a flexible
framework, (6) a monitoring plan to
verify that conservation practices are
implemented and to measure
effectiveness.

The TMDL process provides a
flexible, adaptive management approach
that relies on substantial public input
and participation to set targets, identify
protection measures and implement and
monitor corrective practices. The
completion of the Garcia River TMDL,
and the initiation of TMDLs for the
other listed rivers, represents a
significant step forward in improving
watershed health for steelhead and
other salmonids on the north coast of
California. In the long-term, the
development and implementation of
these TMDLs should be beneficial for
steelhead; however, their development
and implementation will be difficult

and it will take many years to assess
their efficacy in protecting steelhead
habitat. Furthermore, it is essential that
the EPA consults with NMFS on the
formulation of TMDLs in waters that
contain listed salmonids. Such
consultations will help ensure TMDLs
adequately address the needs of these
species.

5. State Hatchery and Harvest
Management

Hatchery Management. In an attempt
to mitigate the loss of habitat and
enhance fishing opportunities, extensive
hatchery programs have been
implemented throughout the range of
steelhead on the west coast. While some
of these programs have succeeded in
providing fishing opportunities, the
impacts of these programs on native,
naturally-reproducing stocks are not
well understood. Competition, genetic
introgression and disease transmission
resulting from hatchery introductions
may significantly reduce the production
and survival of native, naturally-
reproducing steelhead (NMFS, 1996).
Collection of native steelhead for
hatchery broodstock purposes often
harms small or dwindling natural
populations. Artificial propagation can
play an important role in steelhead
recovery through carefully controlled
supplementation programs.

In the past, non-native steelhead
stocks have been introduced as
broodstock in hatcheries and widely
transplanted in many coastal rivers and
streams in California (Bryant, 1994;
Busby et al., 1996; NMFS, 1997a).
Because of problems associated with
this practice, DFG has developed and
implemented a Salmon and Steelhead
Stock Management Policy. This policy
recognizes that mixing of non-native
stocks with native stocks is detrimental,
and seeks to maintain the genetic
integrity of all identifiable stocks of
salmon and steelhead in California, as
well as to minimize interactions
between hatchery and natural
populations.

NMFS�s BRT identified the
potentially adverse impacts of
interactions between hatchery (Mad
River hatchery) and wild steelhead as an
important concern with regard to the
northern California ESU (NMFS, 1997a).
As part of its strategic management plan
for this ESU, DFG has implemented
several changes in its hatchery
practices. In addition, DFG has
implemented several additional
measures pursuant to the 1998 NMFS/
California MOA. These hatchery
management measures include:(1)
marking of all hatchery steelhead
released from the Mad River hatchery
and all cooperative rearing facilities in
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the Northern California ESU; (2)
continuation of long-standing hatchery
management practices aimed at
minimizing hatchery and wild steelhead
interactions including prohibitions on
stocking of resident trout in anadromous
waters; (3) releasing hatchery steelhead
only at times, sizes and places that
minimize impacts on naturally
produced fish; (4) only releasing
hatchery fish that are determined to be
healthy; (5) initiation of monitoring
efforts intended to measure hatchery
fish stray rates; and (6) a joint NMFS/
DFG review of the Mad River hatchery
including its stocking history, analysis
of current broodstock, and its
consistency with the strategic
management plan for the northern
California ESU.

Fisheries Management. In conjunction
with the improved hatchery
management practices, in-river sport
fisheries in the northern California ESU
now focus on harvest of marked,
hatchery-produced steelhead, and sport
fishing regulations have been modified
to protect wild adult and juvenile
steelhead.

Other Natural or Human-Made Factors
Affecting Continued Existence of
Steelhead

Natural climatic conditions have
exacerbated the problems associated
with degraded and altered riverine and
estuarine habitats. Persistent drought
conditions have reduced already limited
spawning, rearing and migration habitat.
Climatic conditions appear to have
resulted in decreased ocean
productivity which, during more
productive periods, may help offset
degraded freshwater habitat conditions
(NMFS, 1996).

Efforts Being Made to Protect West
Coast Steelhead

Section 4(b)(1)(A) of the ESA requires
the Secretary of Commerce to make
listing determinations solely on the
basis of the best scientific and
commercial data available after
conducting a review of the status of the
species and after taking into account
efforts being made to protect the
species. Therefore, in making its listing
determinations, NMFS first assesses the
status of the species and identifies
factors that have lead to the decline of
the species. NMFS then assesses
conservation measures to determine if
they ameliorate risks to the species.

In judging the efficacy of existing
conservation efforts, NMFS considers
the following: (1) the substantive,
protective, and conservation elements of
such efforts; (2) the degree of certainty
such efforts will be reliably

implemented; and (3) the presence of
monitoring provisions that determine
effectiveness and that permit adaptive
management. In some cases,
conservation efforts may be relatively
new and may not have had time to
demonstrate their biological benefit. In
such cases, provisions for adequate
monitoring and funding of conservation
efforts are essential to ensure intended
conservation benefits are realized.

As part of its west coast steelhead
status review, NMFS reviewed an array
of protective efforts for steelhead and
other salmonids, ranging in scope from
regional strategies to local watershed
initiatives. NMFS summarized some of
the major efforts in a document entitled
��Steelhead Conservation Efforts: A
Supplement to the Notice of
Determination for West Coast Steelhead
under the Endangered Species Act��
(NMFS, 1996c). NMFS also reviewed
conservation measures being
implemented by the State of California
for steelhead at the time of its final
listing determination for the northern
California, Klamath Mountains
Province, and Central Valley steelhead
ESUs (63 FR 13347, March 19, 1998).
The following sections update the
current status of the State of California�s
conservation efforts for steelhead with
particular emphasis on the northern
California steelhead ESU.

The state of California�s conservation
efforts that address steelhead in the
northern California ESU include: (1)
development of the State�s Watershed
Protection Program, which includes
funding and implementation of an
expanded watershed planning and
habitat restoration program; (2)
implementation of the DFG�s strategic
management plan for the northern
California ESU and (3) implementation
of the 1998 NMFS/California MOA
which addresses management of coastal
steelhead in northern California. The
status of these conservation efforts is
discussed in more detail below.

California Watershed Protection
Program and Implementation of SB 271

In July 1997, California�s Governor
created the State�s Watershed
Restoration and Protection Council
(WPRC) for the purpose of: (1)
overseeing all state activities aimed at
watershed protection and enhancement,
including the conservation and
restoration of anadromous salmonids in
California; and (2) directing the
development of a California Watershed
Protection Program that would provide
for the conservation of anadromous
salmonids in the state of California. A
working group of the WPRC issued a
detailed report in December, 1998

entitled ��Protecting California�s
Anadromous Fisheries.�� The Executive
Order that established this program
expired in January, 1999; however,
continued coordination of the program
is occurring under the auspices of the
California Biodiversity Council (CBC).
NMFS is encouraged that the State
initiated a comprehensive, watershed-
based approach to salmon management
and restoration; however, the California
Watershed Protection Program is still
under development and has not been
implemented as originally envisioned.

To support the Governor�s WPRC and
its efforts to develop a Watershed
Protection Program, DFG implemented a
$3 million Watershed Initiative in 1997�
98 for coastal watershed projects north
of San Francisco, through its Fishery
Restoration Grants Program. These
projects focused on watershed and
riparian habitat restoration, instream
habitat restoration; watershed
evaluation, assessment, and planning;
and restoration project maintenance and
monitoring. Beginning in 1998�1999,
DFG funded additional staff positions to
assist in watershed planning efforts and
grant proposal development.

A key element of the State�s
Watershed Protection Program that is
also specified in the 1998 NMFS/
California MOA is DFG�s
implementation of an expanded habitat
restoration program for coastal
salmonids, including steelhead. In 1997,
the California legislature enacted Senate
Bill 271 which provided DFG with $43
million over six years for habitat
restoration and watershed planning to
benefit anadromous salmonids in
coastal watersheds, including the
geographic area which encompasses the
northern California steelhead ESU. The
program was initiated in 1997�98 and
has expanded since that time. Based on
the SB 271 legislation, funding is
expected to continue through at least
2002. Substantial funding from this
program has been committed to habitat
restoration, enhancement, and
watershed planning efforts within the
northern California steelhead ESU since
1997�98. Throughout Humboldt and
Mendocino counties, which constitute
much of the geographic area comprising
the northern California steelhead ESU,
DFG has funded over 200 projects
costing in excess of $7.5 million during
the past three years (1997�98 through
1999�2000). NMFS participates as an
ex-officio member of the Advisory
Committee that reviews the distribution
of SB 271 grant funding to ensure that
available funds are spent on projects
that will contribute to the conservation
of listed salmonids as well as north
coast steelhead. In addition to the
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expanded habitat restoration program
funded by SB 271, DFG has added
additional staff positions to assist in
administering the program, provide
technical support in the development of
watershed plans and habitat restoration
projects and implement a new steelhead
monitoring and adaptive management
program throughout coastal northern
California.

Northern California Steelhead ESU
Strategic Plan

In February 1998, DFG completed its
strategic management plan for steelhead
stocks in the northern California ESU
(DFG 1998). In March 1998, the State
and DFG formally committed to
implement this plan as part of the
NMFS/California MOA. The plan
describes existing and new management
measures for recreational steelhead
angling, steelhead hatchery programs,
and steelhead monitoring, assessment
and adaptive management efforts in this
ESU. In addition, the plan describes
DFG�s ongoing efforts to protect and
enhance steelhead habitat within this
ESU. These management measures were
intended to provide immediate
protection for steelhead populations in
this ESU, while longer-term measures
were implemented to protect
anadromous fish habitat on non-federal
lands through the Watershed Protection
Program and the SB 271 habitat
restoration program. The main elements
of the northern California steelhead
strategic management plan are briefly
discussed here.

1. Harvest Measures
The strategic management plan

includes several harvest management
actions which are intended to reduce
impacts on adult and juvenile steelhead
in the Northern California ESU. These
include: (1) no retention of unmarked
(i.e., naturally produced) adult and
juvenile steelhead in all rivers and
streams; (2) fishing closures in steelhead
rearing tributaries to protect juveniles;
(3) expanded closures in mainstem
rivers through May to protect
outmigrating juvenile steelhead; and (4)
various gear and bait restrictions
designed to reduce mortality associated
with incidental hooking of steelhead.

In February and March 1998, the
California Fish and Game Commission
(Commission) adopted emergency
changes to the State�s inland fishing
regulations which were intended to
implement the harvest regulation
changes contained in the northern
California steelhead strategic
management plan. In conjunction with
the final listing determination for this
ESU in March 1998 (63 FR 13347),
NMFS reviewed these regulatory

changes and concluded that they would
substantially reduce impacts to adult
and juvenile steelhead and also assist in
the conservation of the ESU (NMFS,
1998). These emergency regulations
were formally enacted by the
Commission in June 1998 following
public review and comment, and they
currently remain in place. NMFS
believes that these angling regulations
continue to provide the reduction in
impacts and conservation benefits that
were expected at the time the decision
was made not to list this ESU in March
1998.

2. Hatchery Measures
The strategic plan for the northern

California ESU contains a wide range of
existing and new hatchery management
measures that are intended to reduce the
impacts of hatchery steelhead programs
on wild steelhead populations in this
ESU. Measures incorporated into the
plan include: (1) release strategies that
require a minimum 6�� size and release
at the hatchery rather than off-site; (2)
marking of all hatchery-produced fish
that are released and the
implementation of spawner surveys to
assess the extent to which hatchery fish
stray into natural spawning areas; (3) a
commitment to reduce hatchery releases
or implement other changes in hatchery
practices if significant straying of
hatchery fish is found to occur; (4) a cap
on hatchery production to current
levels, regular health checks during
each rearing cycle and the destruction of
diseased fish that cannot be effectively
treated; (5) a review of the existing
operating procedures for all cooperative
rearing facilities permitted by the State;
and (6) adoption of a requirement that
all cooperative facilities develop and
submit five-year management plans to
the State for approval. NMFS previously
reviewed these existing and new
hatchery management measures and
concluded that they would substantially
reduce potential impacts to wild
steelhead (NMFS, 1998d). Because of
NMFS concerns regarding the
operations of the the Mad River
Hatchery which is located in this ESU,
DFG also committed in the 1998 NMFS/
California MOA to: (1) undertake a
comprehensive review of the hatchery
program, including its stocking history
and genetic analysis of current
broodstock; and (2) develop a plan to
eliminate any adverse impacts of
hatchery operations on northern
California steelhead if necessary.

The DFG implemented a statewide
mass-marking program for its hatchery
steelhead programs beginning in 1997
which includes the hatchery steelhead
programs in the northern California
steelhead ESU. DFG is also requiring all

cooperative rearing programs that
produce steelhead in this ESU to mark
all released fish. This marking program
has continued since its implementation
in 1997 and DFG is committed to
continuing this program into the future.
The DFG and the NMFS have also
initiated a comprehensive review of
DFG�s hatchery programs in this ESU
(Mad River Hatchery and cooperative
rearing programs), with the objective of
ensuring that these programs are
compatible with the conservation of
naturally produced steelhead. This
review is expected to be completed in
2000. Comprehensive monitoring of
stray rates for hatchery produced fish
has not been implemented in this ESU,
but DFG expects to begin a north coast
steelhead monitoring program in 2000.

3. Steelhead Monitoring and Adaptive
Management

The strategic management plan for the
northern California ESU identifies
ongoing and expanded monitoring
programs to assess steelhead abundance.
A commitment to implement these
programs is contained in the 1998
NMFS/California MOA. A key element
of this monitoring program was a
commitment to establish a joint
scientific and technical team including
representatives from DFG and NMFS to
design appropriate detailed monitoring
programs for steelhead in this ESU.
NMFS considered these monitoring
efforts critically important given the
uncertain status of steelhead
populations in these ESUs, and
indicated that adequate State funding
was critical to implementing the
program (63 FR 13347, March 19, 1998).
As part of the NMFS/California MOA,
both DFG and NMFS committed to seek
adequate funding for this program. The
DFG has taken significant steps to
implement this expanded steelhead
monitoring program in the northern
California steelhead ESU, but the full
program has not been yet fully
developed or implemented. The DFG
has committed significant fiscal
resources to hire and redirect existing
staff resources to create a north coast
steelhead monitoring team and program
that will address the northern California
steelhead ESU as well as areas further
north in California, and has established
a scientific and technical team to guide
development of this effort. A set of
comprehensive monitoring proposals
have been developed which are under
review by the scientific and technical
team. NMFS expects the finalized
monitoring program for this ESU to be
implemented in early 2000.
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NMFS/California Memorandum of
Agreement

NMFS evaluated a wide range of
conservation efforts that California had
adopted or was in the process of
developing in conjunction with NMFS�
decision not to list the northern
California steelhead ESU (63 FR 13347,
March 19, 1998). NMFS concluded that
DFG�s harvest and hatchery programs
for this ESU would increase adult
escapement, increase juvenile survival,
and reduce adverse impacts of hatchery
populations on wild fish. In the near-
term, NMFS expected these measures
would contribute to improved survival
and population stability for steelhead.
In addition, DFG�s monitoring and
adaptive management programs were
expected to provide State and Federal
managers with the ability to assess the
status of steelhead populations and their
response to harvest and hatchery
management changes. However, NMFS
was also concerned that California�s
habitat protection efforts, (e.g.,
development of a Watershed Protection
Program and implementation of the
expanded habitat restoration program
established by SB 271), were not
adequate to secure properly functioning
habitat conditions for this ESU over the
long-term. To address these concerns,
NMFS entered into a MOA with the
State (NMFS/California MOA, 1998).

Under the terms of the NMFS/
California MOA, the State committed to
a broad range of measures including: (1)
compliance with existing State
regulations, with particular emphasis on
the management measures contained in
the strategic management plans for
north coast steelhead; (2)
implementation of harvest and hatchery
management measures contained in the
strategic management plan for northern
California steelhead; (3) implementation
of a monitoring evaluation and adaptive
management program for steelhead,
including those elements contained in
the strategic management plan for
northern California steelhead; (4)
continued implementation of a
California Watershed Protection
Program, including the SB 271
watershed planning and habitat
restoration program in coastal
watersheds, and the joint review and
revision of the State�s forest practice
rules (FPRs) in conjunction with a
scientific review panel to ensure that
the revised FPRs were adequate to
conserve anadromous salmonids,
including steelhead. As previously
discussed, because of the
preponderance of private timber lands
and timber harvest activity in the
northern California ESU, NMFS

considered this to be a critically
important provision in the MOA.

Many of the provisions in the NMFS/
California MOA relating to the northern
California steelhead ESU have been or
are being implemented by the State;
however, critically important provisions
related to revision of the FPRs have not
been implemented. The current status of
the State�s effort to implement the MOA,
with particular regard to the Northern
California steelhead ESU, is discussed
here.

1. Compliance with existing State
regulations

In accordance with section 4 of the
NMFS/California MOA, the DFG made
recommendations to the Fish and Game
Commission to implement detailed
angling regulation changes contained in
the strategic management plan for
northern California steelhead. The
Commission adopted these
recommendations on an emergency
basis in February 1998 and permanent
regulations became effective in August
1998. Within this ESU, these regulations
specifically prohibit retention of
naturally spawned adult steelhead,
prohibit fishing for naturally produced
juvenile steelhead in tributary streams,
minimize the angling impacts on
juvenile steelhead in mainstem rearing
areas through gear/bait restrictions,
prohibit retention of summer steelhead
and prohibit fishing in their summer
holding areas and provide for the
retention of marked, hatchery-produced
steelhead.

2. Harvest and Hatchery Management
In accordance with section 6 of the

NMFS/California MOA, two provisions
have been implemented. First, the DFG
recommended and the Fish and Game
Commission adopted permanent
regulations that provide only for the
retention of non-listed, hatchery-
produced steelhead. Second, the DFG
has implemented a state wide mass
marking program for hatchery produced
steelhead. This program was initiated
with brood year 1997 steelhead released
in winter 1998, and the marking
program has continued annually since
that time. This program has resulted in
complete marking of all steelhead
produced at the Mad River Hatchery,
which is located in this ESU. In
addition, DFG is requiring that all
cooperative rearing programs that
produce steelhead mark them prior to
release.

Three additional provisions contained
in section 6 of the NMFS/California
MOA have not yet been implemented,
but are either in progress or will be
initiated shortly. To date, DFG has not
implemented a process for establishing
recovery and strategic goals for north

coast steelhead, including this ESU, nor
has it initiated a monitoring program to
measure stray rates of hatchery
produced steelhead. However, the DFG
has established a North Coast Steelhead
Monitoring Program to develop and
implement a monitoring program,
which will include the northern
California steelhead ESU, and a joint
scientific and technical team to provide
guidance to the program. DFG has
developed a preliminary monitoring
program and is consulting the joint
scientific and technical team to refine
the program and explore options for
establishing recovery and strategic goals
within this ESU. NMFS anticipates that
this program will commence in 2000.
Although the monitoring program
specified in the NMFS/California MOA
has not been fully implemented, DFG
has continued to carry out several
monitoring and research programs on
the north coast, primarily in the
Klamath Mountains Province ESU,
which have provided data useful for the
management of steelhead. Finally,
NMFS and DFG have recently
undertaken a state-wide review of the
State�s hatchery programs, including the
Mad River Hatchery which is located in
this ESU, as well as the State�s
cooperative rearing program which has
a small number of projects within this
ESU. This review is expected to be
completed by June 2000.

3. Monitoring Evaluation and
Adaptive Management

In accordance with section 7 of the
NMFS/California MOA, the DFG has
implemented, at least in part, two key
provisions. First, the DFG has
established a joint scientific and
technical team to assist it with the
development of a comprehensive
monitoring program for steelhead on the
north coast, including the northern
California ESU. The NMFS/California
MOA called for this program to be
developed by June 1998; however, as
discussed in the preceding section, DFG
has not yet completed development of
the study plan or initiated a
comprehensive monitoring program.
Second, the DFG has secured the
necessary funding to establish a north
coast steelhead monitoring program,
including the dedication of professional
staff and the acquisition of necessary
equipment and facilities. A preliminary
monitoring program plan has been
developed by the monitoring program
staff, and this plan is currently under
review by the joint scientific and
technical team.

4. California�s Watershed Protection
Program

Section 9 of the NMFS/California
MOA commits the State to continue
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development of its Watershed
Protection Program, with a specific
element addressing salmonid
conservation, and to coordinate with
NMFS in establishing a scientific review
panel that would advise the State in its
development of this program. In
addition, Section 9 commits the State to
direct personnel and fiscal resources to
implement an expanded habitat
restoration program in coastal
watersheds using SB 271 funds. Details
of the State�s Watershed Protection
Program and DFG�s efforts to implement
expanded watershed planning and
habitat restoration in coastal watersheds
were described previously (see Efforts
Being Made to Protect West Coast
Steelhead).

Section 9 of the NMFS/California
MOA contains several measures relating
to the review and revision of the State�s
FPRs because of NMFS�s concerns
regarding the effects of State-regulated
timber harvest freshwater habitat
conditions for anadromous salmonids,
including steelhead in the Northern
California ESU. Specifically, the NMFS/
California MOA calls for: (1) a joint
review of the FPRs by NMFS and the
State, including their implementation
and enforcement, (2) the State to make
appropriate changes in implementation
and enforcement, if necessary, (3) the
State, in consultation with NMFS, to
make recommendations to the BOF for
changes in the FPRs necessary to
conserve anadromous salmonids, and
(4) the BOF to complete action on the
recommended changes in the FPRs by
January 2000. Full implementation of
these NMFS/California MOA
provisions, including implementation of
changes in the FPRs by January 1, 2000,
was a critical factor in NMFS�s decision
to not list the northern California
steelhead ESU. For details of the State�s
current FPRs, including the recently
adopted interim FPR changes, see
Inadequacy of Existing Regulatory
Mechanisms.

Listing Determination

Section 3 of the ESA defines an
endangered species as any species in
danger of extinction throughout all or a
significant portion of its range, and a
threatened species as any species likely
to become an endangered species within
the foreseeable future throughout all or
a significant portion of its range. Section
4(b)(1) of the ESA requires that the
listing determination be based solely on
the best scientific and commercial data
available, after conducting a review of
the status of the species and after taking
into account those efforts, if any, being
made to protect such species.

In December 1997, the NMFS�
steelhead BRT concluded that the
Northern California steelhead ESU was
likely to become endangered in the
foreseeable future based on a review of
the best available biological information
(NMFS, 1997). Based on a review of
updated abundance and trend
information that was available for this
ESU, NMFS�s SWFSC (NMFS, 2000)
concluded that the current biological
status of the ESU has changed little
since it was last evaluated in 1997.
Updated abundance and trend data
show small increases for winter and
summer steelhead in the Eel River, but
current abundance is well below
estimates in the 1980s and even further
reduced from levels in the 1960s.
Redwood Creek summer steelhead
abundance remains very low. There are
no new data suggesting substantial
increases or decreases in populations
since the last updated status review was
completed. The Eel River winter and
summer steelhead populations, which
represent the best available data set for
this ESU, are still severely reduced from
pre�1960s levels.

As discussed elsewhere in this final
rule, California has implemented several
of the conservation measures that NMFS
relied upon in making its decision not
to list the northern California ESU.
Specifically, the State has enacted
substantial changes to the State�s in-
river angling regulations in 1998 to
protect coastal steelhead populations
including steelhead in this ESU. These
regulations, with slight modification,
remain in effect, and NMFS believes
they continue to provide the substantial
protection and conservation benefits
that were expected to occur at the time
of the decision not to list this ESU. The
State has also implemented, or begun to
implement, several other conservation
measures for this ESU, including
extensive watershed planning and/or
habitat restoration through the SB 271
program, marking of hatchery produced
steelhead and other improvements in
hatchery practices, and steelhead
monitoring. Although implementation
of some of these measures has been
delayed, as is the case for the steelhead
monitoring program, NMFS continues to
believe that these efforts will
collectively benefit steelhead in this
ESU and eventually contribute to an
improved understanding of its status.

Although these conservation efforts
are expected to benefit steelhead in this
ESU, NMFS continues to believe that
improved habitat protection and
restoration of properly functioning
freshwater habitat conditions for
spawning, rearing, and migration are
essential to the long-term survival and

recovery of this ESU. Because Federal
land ownership is both fragmented and
limited in this ESU (approximately 19
percent of ESU), the key to achieving
habitat protection and properly
functioning habitat conditions in this
ESU is the improvement of land
management activities on non-Federal
lands (approximately 81 percent of
ESU). To ensure improved protection of
habitat on non-Federal lands in this
ESU, the NMFS/California MOA
contained several provisions for the
review and modification of the State�s
FPRs. Full implementation of these
provisions, including implementation of
changes in the FPRs by January 1, 2000,
was a critical factor in NMFS�s previous
decision not to list this ESU. Because
the State has not implemented changes
in the FPRs necessary to protect
steelhead in this ESU, NMFS believes
that critically important conservation
measures are not being implemented to
reduce the threats to this ESU from
timber harvest activities on non-Federal
lands. Consequently, NMFS concludes
that existing State and Federal
conservation measures collectively fail
to provide for the attainment of properly
functioning habitat conditions necessary
to provide for the long-term protection
and conservation of this ESU.

Based on a review of the best
available information, therefore, NMFS
concludes that the Northern California
steelhead ESU warrants listing as a
threatened species at this time. In
arriving at this determination, NMFS
carefully considered the December 1997
scientific conclusions of the BRT
regarding this ESU, the results of an
updated status review for the ESU
(NMFS, 2000), the status of State and
Federal conservation efforts directed at
protecting steelhead in this ESU,
including implementation of provisions
contained in the NMFS/California
MOA.

NMFS previously examined the
relationship between hatchery and
natural populations of steelhead in this
ESU, and also assessed whether any
hatchery populations are essential for
their recovery. At this time, NMFS does
not believe any specific hatchery
populations in this ESU are essential for
recovery and therefore none are listed.
Accordingly, only naturally reproduced
populations of steelhead and their
progeny in this ESU are listed as a result
of this determination.

However, the determination that a
hatchery stock is not essential for
recovery at this time does not preclude
it from playing a role in recovery in the
future if such a conservation measure is
warranted. Any hatchery population
that is part of the ESU is potentially
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available for use in recovery if
circumstances warrant it. In this
context, an essential hatchery
population is one that is vital to
incorporate into recovery efforts. If in
the future any hatchery population in
this ESU is determined to be essential
for recovery and is integrated into
recovery efforts, NMFS will consider
taking the administrative action of
listing that hatchery population.

NMFS� ��Interim Policy on Artificial
Propagation of Pacific Salmon Under
the Endangered Species Act�� (58 FR
17573, April 5, 1993) provides guidance
on the treatment of hatchery stocks in
the event of a listing. Under this policy,
��progeny of fish from the listed species
that are propagated artificially are
considered part of the listed species and
are protected under the ESA.��

For unlisted hatchery populations
that are part of the Northern California
ESU, NMFS believes it may be desirable
to incorporate naturally spawned, listed
fish into the broodstock to ensure that
its genetic and life history
characteristics do not diverge
significantly from natural populations.
Therefore, NMFS may allow the
collection of broodstock for this use if
it is consistent with an acceptable
conservation plan (e.g., Hatchery and
Genetic Management Plan) for the ESU.
If listed fish are used as broodstock
consistent with an acceptable
conservation plan, NMFS may
determine that it is not necessary to
consider the progeny of intentional
hatchery x listed crosses as listed fish
(except in those cases where the
hatchery population is listed as well).
NMFS believes this is consistent with
NMFS� interim policy and with the
policy and purposes of the ESA.

At this time, NMFS is only listing the
anadromous life forms of O. mykiss.

Prohibitions and Protective Measures
Section 4(d) of the ESA requires

NMFS to issue protective regulations it
finds necessary and advisable to provide
for the conservation of threatened
species. Section 9 of the ESA prohibits
violations of protective regulations for
threatened species promulgated under
ESA section 4(d). The ESA 4(d)
protective regulations may prohibit,
with respect to the threatened species,
some or all of the acts which section 9
of the ESA prohibits with respect to
endangered species. These ESA section
9 prohibitions and 4(d) regulations
apply to all individuals, organizations,
and agencies subject to U.S. jurisdiction.
NMFS intends to develop and
promulgate an ESA 4(d) protective
regulation for the northern California
steelhead ESU in a separate rulemaking.

The process for completing the ESA 4(d)
rule will provide the opportunity for
public comment on the proposed
protective regulations.

In the case of threatened species,
NMFS has flexibility under ESA section
4(d) to tailor the protective regulations
to provide for the conservation of the
species. Even though existing
conservation efforts and plans are not
sufficient to preclude the need for
listing at this time, they are nevertheless
valuable for improving watershed health
and restoring fishery resources. In those
cases where well-developed, reliable
conservation plans exist, NMFS may
choose to incorporate them into the
recovery planning process, starting with
the protective regulations. For example,
the interim ESA 4(d) rule for the
Southern Oregon/Northern California
coho (62 FR 24588, May 7, 1997) does
not prohibit habitat restoration activities
conducted in accordance with approved
plans or fisheries under an approved
state management plan. NMFS recently
proposed ESA 4(d) regulations for 14
ESUs of steelhead and salmon (64 FR
73479). Any future ESA 4(d) protective
regulation for the Northern California
steelhead ESU is likely to be comparable
to the 4(d) regulations proposed for
steelhead, and therefore, contain
limitations on the section 9 take
prohibitions for activities such as
recreational angling, artificial
propagation, habitat restoration,
scientific research and other activities
when they are conducted in accordance
with approved conservation plans.

Sections 7(a)(2) and 7(a)(4) of the ESA
require Federal agencies to consult with
NMFS to ensure that activities they
authorize, fund, or conduct are not
likely to jeopardize the continued
existence of a listed species or a species
proposed for listing, or adversely
modify critical habitat or proposed
critical habitat. Examples of Federal
actions likely to affect steelhead in the
Northern California ESU include
authorized land management activities
of the USFS and BLM, operation of
hydroelectric and storage projects
permitted by FERC, and activities
permitted by the Corps of Engineers.
Such activities may include timber sales
and harvest, permitting livestock
grazing, hydroelectric power generation,
and flood control. Other Federal actions,
including the Corps section 404
permitting activities under the CWA
and section 10 permitting under the
Rivers and Harbors Act, and FERC
licenses for non-Federal development
and operation of hydropower may also
require consultation.

Sections 10(a)(1)(A) and 10(a)(1)(B) of
the ESA provide NMFS with authority

to grant exceptions to the ESA�s ��take��
prohibitions. Section 10(a)(1)(A)
scientific research and enhancement
permits may be issued to entities
(Federal and non-Federal) for scientific
purposes or to enhance the propagation
or survival of a listed species. NMFS has
issued section 10(a)(1)(A) research/
enhancement permits for listed chinook
salmon and steelhead for a number of
activities, including trapping and
tagging, electroshocking to determine
population presence and abundance,
removal of fish from irrigation ditches
and collection of adult fish for artificial
propagation programs.

Section 10(a)(1)(B) incidental take
permits may be issued to non-Federal
entities performing activities which may
incidentally take listed species so long
as the taking is incidental to, and not
the purpose of, the carrying out of an
otherwise lawful activity. The types of
activities potentially requiring a section
10(a)(1)(B) incidental take permit
include the operation and release of
artificially propagated fish by state or
privately operated and funded
hatcheries, state or academic research
not receiving Federal authorization or
funding, logging, road building, grazing,
and diverting water into private lands.

Take Guidance

NMFS and the FWS published in the
Federal Register on July 1, 1994 (59 FR
34272), a policy that NMFS shall
identify, to the maximum extent
practicable at the time a species is
listed, those activities that would or
would not constitute a violation of
section 9 of the ESA. The intent of this
policy is to increase public awareness of
the effect of this listing on proposed and
ongoing activities within the species�
range. NMFS believes that the following
actions are not likely to be prohibited in
an ESA 4(d) rule and therefore will not
result in a violation of section 9:

1. Possession of steelhead from any
steelhead ESU listed as threatened
which are acquired lawfully by permit
issued by NMFS pursuant to section 10
of the ESA, or by the terms of an
incidental take statement pursuant to
section 7 of the ESA.

2. Federally funded or approved
projects that involve activities such as
silviculture, grazing, mining, road
construction, dam construction and
operation, discharge of fill material,
stream channelization or diversion for
which section 7 consultation has been
completed, and when activities are
conducted in accordance with any terms
and conditions provided by NMFS in an
incidental take statement accompanying
a biological opinion.
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Activities that NMFS believes could
potentially harm steelhead in the
northern California ESU and, therefore,
may be prohibited in a 4(d) rule
applying section 9 take prohibitions,
include, but are not limited to:

1. Land-use activities that adversely
affect steelhead habitat in the proposed
ESU (e.g., logging, grazing, farming,
urban development, road construction
in riparian areas and areas susceptible
to mass wasting and surface erosion).

2. Destruction/alteration of the
steelhead habitat in the proposed ESU,
such as removal of large woody debris
and ��sinker logs�� or riparian shade
canopy, dredging, discharge of fill
material, draining, ditching, diverting,
blocking, or altering stream channels or
surface or ground water flow.

3. Discharges or dumping of toxic
chemicals or other pollutants (e.g.,
sewage, oil, gasoline) into waters or
riparian areas supporting steelhead in
the proposed ESU.

4. Violation of discharge permits.
5. Pesticide applications.
6. Interstate and foreign commerce of

steelhead from the listed ESU and
import/export of steelhead from any
ESU without a threatened or endangered
species permit.

7. Collecting or handling of steelhead
from the listed ESUs. Permits to conduct
these activities are available for
purposes of scientific research or to
enhance the propagation or survival of
the species.

8. Introduction of non-native species
likely to prey on steelhead in the listed
ESU or displace them from their habitat.

These lists are not exhaustive. They
are intended to provide some examples
of the types of activities that might or
might not be considered by NMFS as
constituting a take of steelhead in the
northern California ESU under the ESA
and its regulations. Questions regarding
whether specific activities will
constitute a violation of the section 9
take prohibitions, and general inquiries
regarding prohibitions and permits,
should be directed to NMFS (see
ADDRESSES).

Critical Habitat
Section 4(a)(3)(A) of the ESA requires

that, to the maximum extent prudent
and determinable, NMFS designate
critical habitat concurrently with a
determination that a species is
endangered or threatened. Pursuant to
4(b)(6)(C)(ii), if critical habitat is not
then determinable, however, NMFS may
extend the designation for up to one
year after the date of the final rule
listing the species. While NMFS has
completed its initial analysis of the

biological status of steelhead in the
Northern California ESU, it has not
performed the full analysis necessary for
designating critical habitat at this time.
Since critical habitat is not now
determinable for the Northern California
ESU, NMFS intends to develop a critical
habitat proposal for designation within
the next year.

References
A complete list of all cited references

is available upon request (see
ADDRESSES).

Classification

National Environmental Policy Act
The 1982 amendments to the ESA, in

section 4(b)(1)(A), restrict the
information that may be considered
when assessing species for listing. Based
on this limitation of criteria for a listing
decision and the opinion in Pacific
Legal Foundation v. Andrus, 675 F. 2d
825 (6th Cir. 1981), NMFS has
concluded that ESA listing actions are
not subject to the environmental
assessment requirements of the National
Environmental Policy Act (NEPA). See
NOAA Administrative Order 216�6.

Executive Order 12866 and Regulatory
Flexibility Act

As noted in the Conference Report on
the 1982 amendments to the ESA,
economic impacts cannot be considered
when assessing the status of species.
Therefore, the economic analysis
requirements of the Regulatory
Flexibility Act (RFA) are not applicable
to the listing process. In addition, this
final rule is exempt from review under
Executive Order 12866.

Executive Order 13132�Federalism
In keeping with the intent of the

Administration and Congress to provide
continuing and meaningful dialogue on
issues of mutual State and Federal
interest, NMFS has conferred with State
and local government agencies in the
course of assessing the status of the
Northern California steelhead ESU, and
considered, among other things, state
and local conservation measures. State
and local governments have expressed
support both for the conservation of the
Northern California steelhead ESU and
for activities that affect this ESU. The
history and content of this dialogue, as
well as the basis for this action, is
described in the proposed rule, and in
other Federal Register Documents
preceding this action. (See 61 FR 41541,
August 9, 1996; 62 FR 43974, August 18,
1997, and 63 FR 13347, March 19,
1998). NMFS staff have had numerous

discussions with various governmental
agency representatives regarding the
status of this ESU, and have sought
working relationships with agencies and
others in order to promote salmonid
restoration efforts. In addition, NMFS�
staff have given presentations to
interagency forums and other interested
groups considering conservation
measures. NMFS has engaged in
informal and formal contacts with
affected state, local or regional entities,
giving careful consideration to all
written or oral comments received. As
one part of that process, NMFS held
public hearings on the proposed action.
NMFS also consulted with appropriate
elected officials in the establishment of
a final rule.

At this time NMFS is not
promulgating protective regulations
pursuant to ESA section 4(d) or
proposing to designate critical habitat.
Prior to finalizing ESA 4(d) regulations
for this ESU, or proposing to designate
critical habitat, NMFS will comply with
all relevant NEPA and RFA
requirements.

List of Subjects in 50 CFR Part 223

Endangered and threatened species,
Exports, Imports, Marine mammals,
Transportation.

Dated: May 31, 2000.
Penelope D. Dalton,
Assistant Administrator for Fisheries,
National Marine Fisheries Service.

For the reasons set forth in the
preamble, 50 CFR part 223 is amended
as follows:

PART 223—THREATENED MARINE
AND ANADROMOUS SPECIES

1. The authority citation for part 223
continues to read as follows:

Authority: 16 U.S.C. 1531�1543; subpart B,
Section 223.102 also issued under 16 U.S.C.
1361 et seq.

2. In § 223.102, paragraph (a)(22) is
added to read as follows:

§ 223.102 Enumeration of threatened
species.
* * * * *

(a) * * *
(22) Northern California steelhead

(Oncorhynchus mykiss). Includes all
naturally spawned populations of
steelhead (and their progeny) in coastal
river basins ranging from Redwood
Creek in Humboldt County, California to
the Gualala River, inclusive, in
Mendocino County, California.
[FR Doc. 00�14196 Filed 6�6�00; 8:45 am]
BILLING CODE 3510–22–F
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thereby precluding any possibility of implementing improvements in California’s FPRs 

by January 1, 2000, as the State had committed in the MOA. The California State 

Legislature gave special authority to the BOF to adopt new rules twice during the year 

2000, for the specific purpose of revising the State’s FPRs to meet ESA requirements for 

salmonids. On March 14, 2000, the BOF adopted only a subset of rule changes. It was 

determined the full implementation of these provisions was critically important to 

protecting the habitat of the NC steelhead DPS (and other salmonids as well, including 

CCC coho salmon). NMFS’ decision to list the NC steelhead DPS as a threatened species 

(65 FR 36074) was largely due to the BOF approving only a portion of the 1999 T/I rule 

package and not fully implementing critically important conservation measures (e.g., 

Class II and Class III protections). 

5.	 In July 2000, CDFG began imposing stricter guidelines to protect and restore watersheds 

with threatened or impaired values (T/I rules). Examples of the special management 

actions required include constructing watercourse crossings that allow for unrestricted 

fish passage, increasing large woody debris recruitment, increasing soil stabilization 

measures, and requiring coordination between CDFG, CalFire, and Regional Water 

Quality Control Boards to minimize sediment discharge. The T/I rules were never 

permanently adopted, but instead have been re-authorized numerous times since their 

inception in 2000. The T/I rules were replaced by the Anadromous Salmonid Protection 

(ASP) rules in 2010. The BOF’s primary objectives in adopting the ASP rules were to: (1) 

ensure rule adequacy in protecting listed anadromous salmonid species and their 

habitat, (2) further opportunities for restoring the species‟ habitat, (3) ensure the rules 

are based on credible science, and (4) meet Public Resources Code (PRC) § 4553 for 

review and periodic revisions to the FPRs. The coastal watersheds south of San 

Francisco Bay were specifically excluded from the increased protections provided by the 

ASP rules, despite the fact coho salmon in these watersheds are critically close to 

extirpation. 

6.	 A number of items identified as inadequacies of the forest practice rules remain 

unresolved. These are (1) rate of harvest; (2) winter operations; (3) road planning, 
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construction, maintenance and decommissioning; (4) loss of riparian function and 

chronic sediment input from streamside roads; (5) unstable areas; (6) planning, 

implementation and enforcement; (7) exemptions and conversions and (8) watershed 

analysis. Until a watershed analysis process is put in place in California the rules will 

continue to be decoupled from addressing the limiting factors to salmonids. 

Other Non-Federal Entities At Listing: 

Resource Conservation Districts (RCDs): 

An extensive network of RCDs exists within the range of ESA-listed salmonids in northern 

coastal California. These RCDs represent an important vehicle through which the agricultural 

community and other private landowners can voluntarily address and correct management 

practices that impact ESA-listed salmonids and their habitats. Working with individual 

landowners or through organizations such as the California Farm Bureau and NRCS, these 

RCDs can assist landowners in developing and implementing best management practices that 

are protective of salmonids. Active participation of the agriculture community and other 

private landowners is critical to the conservancy and recovery of ESA-listed ESUs in California. 

Programmatic biological opinions issued to the Corps for the permitting of instream restoration 

and enhancement projects were in development for some RCDs. 

A voluntary certification program was developed by the Sotoyome Resource Conservation 

District for agricultural properties in Sonoma and Mendocino counties who implement land 

management practices that decrease soil erosion and sediment delivery to streams. The 

development of the Fish Friendly Farming Program resulted in the creation of a workbook of 

Beneficial Management Practices. The growers participate in a series of workshops to develop 

and finalize a farm plan that is presented to a certification team comprised of NMFS, CDFG, 

and the Northern California Regional Water Quality Control Board. 
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Diversity Threat Results: Lost Coast 

•	 The greatest threats were roads and severe weather the in this stratum. No very high 

threats were identified (Figure 33). 

Diversity Threat Results:  Navarro Point – Gualala Point 

•	 Logging and wood harvesting, severe weather, roads, and water diversion and 

impoundment were the greatest threat in the stratum. No very high threats were 

identified (Figure 34). 

Diversity Threat Results:  Coastal 

•	 Residential and commercial development, water diversions and impoundments, severe 

weather, roads and railroads, channel modification, and livestock farming and ranching 

are the greatest threats in this stratum (Figure 35). 

Diversity Threat Results:  Santa Cruz Mountains 

•	 Roads and railroads, severe weather patterns, water diversions and impoundments, 

residential and commercial development, and fire and fuel management are the greatest 

threats in this stratum (Figure 36). 

8.6 EMERGING THREATS 

For the plan to be successful, it is important that actions are rapidly implemented to address, 

minimize, or prevent current and future threats resulting from water toxins (e.g., nutrients, 

pesticides, and pharmaceuticals), climate change, water diversions, urbanization, and the 

adverse effects associated with the actual size of a population (e.g., small population dynamics). 

We anticipate strategies and actions addressing these emerging threats are not fundamentally 

different than actions already recommended in this plan which address existing threats. 

However, some limiting factors may extend to more life stages or to larger spatial areas than 

anticipated, which will require implementation of recovery actions over large spatial and 

temporal scales. Additionally, some areas may become increasingly more important for 

protection and restoration than other areas. NMFS recognizes the need to develop a research, 

monitoring, and evaluation plan (RME) to assess the status of listed species and their habitat. 
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by Lanigan et al. (2012) documented trends in watershed, riparian and upslope condition 
throughout the area of the NWFP.  Ten percent of watersheds displayed a positive change in 
indicator categories, with these changes attributed to the combined effects of natural vegetation 
growth and road decommissioning.  A greater proportion of positive changes in watershed 
condition occurred on late-successional reserve and matrix lands than on congressionally 
reserved lands (e.g., wilderness areas and national parks), which were already in good condition 
(Lanigan et al. 2012).  Declines in watershed condition were seen in some areas, with declines 
attributed to the Biscuit Fire of 2002, and other fire complexes that occurred during the 15 years 
of the study.  Overall road density changed only slightly across the area of the NWFP; however, 
dramatic changes were accomplished in targeted watersheds.  For example, road density in 
Lower Fish Creek in the western cascades declined from 3.3 mi/mi2 in 1994 to 0.8 mi/mi2 in 
2008 through the decommissioning of 118 miles of roads (Lanigan et al. 2012).  Overall, 
Lanigan et al. (2012) stated that road decommissioning in landslide prone areas provided the 
most benefits.   

Although public lands tend to be located in the upper reaches of watersheds or river basins, 
upstream of the highest quality coho salmon habitat, Lanigan et al. (2012) documents that  
efforts made by both the USFS and BLM through the NWFP have begun to improve coho 
salmon habitat, and provided improved water quality conditions starting in headwater areas.  In 
other areas, public lands are distributed in a checkerboard fashion, resulting in fragmented 
landscapes that are more difficult to improve.   

State Forest Practices Acts 

State forest practices acts in both Oregon (1971) and California (1973), along with their 
associated forest practice rules, were designed to promote the continuous economic activity of 
growing and harvesting forest trees while meeting federal and state environmental standards, 
rules, and regulations (e.g., CWA, ESA).  The state forest practices acts and forest practice rules 
apply to all non-federal forestland, including private, state-owned and local government-owned 
forestlands.  Because of the preponderance of private timberland and timber harvest activity in 
the range of this ESU, and potential adverse effects, careful consideration of state forest practices 
rules and regulations is prudent.  At the time of listing, most reviews of the forest practice rules 
indicated that implementation and enforcement of these rules did not adequately protect coho 
salmon or their habitats (CDFG 1994, Murphy 1995, Ligon et al. 1999, IMST 1999).  The state 
forest practices acts and forest practice rules in both Oregon and California are continually 
reviewed, and state regulatory agencies in Oregon and California receive recommendations for 
improved aquatic habitat protection.  Neither has fully adopted recent recommendations, and 
both Oregon and California Forest Practices Acts are inadequate for the complete protection of 
salmon in the SONCC coho salmon ESU (NMFS 2009, Ligon et al. 1999).  Although the 
California forest practice rules have a requirement for disapproval of timber harvest plans that 
would result in a ‘taking’ or finding of jeopardy for listed species (14 CCR § 898.2(d)), the rules 
do not explicitly describe the method for effectively implementing this requirement.      

California Forest Practices 

In 1997, at the time of the original listing of the SONCC coho salmon ESU (62 FR 24588, May 
6, 1997), timber harvest was identified as a significant threat to the species and their habitat.  
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Specifically, NMFS identified inadequacies of the forest practice rules to address large wood 
recruitment, streamside tree retention, canopy retention standards, monitoring of timber harvest 
operations, and salvage harvesting.  A scientific review panel was formed in November 1998 to 
evaluate the effectiveness of the California forest practice rules in protecting salmonid species 
and their habitat.  The scientific review panel concluded that the forest practice rules, including 
their implementation process, do not ensure protection of anadromous salmonid populations 
(Ligon et al. 1999).  One of the primary finding was that cumulative effects were not properly 
accounted for, suggesting the need for a watershed analysis approach.   

In July 2000, The California State Board of Forestry and Fire Protection (BOF) adopted interim 
Threatened or Impaired Watershed Rules (T&I rules) to protect and restore watersheds with 
threatened or impaired values.  The T&I rules were intended to minimize impacts to salmonid 
habitat resulting from timber harvest by requiring special management actions in watersheds 
where either state or federally listed threatened, endangered or candidate populations of 
anadromous salmonids are present or where they can be restored.  Examples of special 
management actions required by the T&I rules include constructing watercourse crossings that 
allow for unrestricted fish passage, increasing large wood recruitment, and increasing soil 
stabilization measures.  The T&I rules also require coordination between the California 
Department of Forestry and Fire Protection (CalFire) and the State and Regional Water Quality 
Control boards to minimize sediment discharge.  The BOF never permanently adopted the T&I 
rules.  Rather, the BOF readopted the T&I rules six times subsequent to 2000.   

The T&I rules expired in December 2009, and the Anadromous Salmonid Protection (ASP) rules 
replaced them in 2010.  The BOF’s primary objectives in adopting the ASP rules were to: (1) 
ensure rule adequacy in protecting listed anadromous salmonid species and their habitat, (2) 
further opportunities for restoring the species’ habitat, (3) ensure the rules are based on credible 
science, and (4) meet Public Resources Code (PRC) § 4553 for review and periodic revisions to 
the forest practice rules.  NMFS staff have actively engaged and participated in BOF meetings 
and expressed concern to the BOF that the ASP rules, while resulting in some improvements to 
riparian protections, would not adequately protect anadromous salmonids until several 
inadequacies in the forest practice rules are addressed (NMFS 2009).  Specifically, take of listed 
salmonids resulting from timber harvest operations in California could be minimized (but not 
entirely avoided) if the following protections were added to the existing ASP rules: (1) provide 
Class II-S (standard) streams with the same protections afforded Class II-L (large) streams, (2) 
include provisions to ensure hydrologic disconnection between timber management roads and 
streams, and (3) include provisions to avoid hauling logs on hydrologically connected roads 
during winter periods (NMFS 2009).  In addition, NMFS believes the use of scientific guidance 
will provide additional limitations on the rate of timber harvest in watersheds to avoid 
cumulative impacts of multiple harvests, and provide greater protections to ensure the integrity 
of high gradient slopes and unstable areas.  This may include limiting the areal extent of harvest 
in such areas.  

ASP rules do not apply where the following plans, permits, or measures apply:  an approved 
Habitat Conservation Plan (HCP) that addresses anadromous salmonid protection; a valid 
Incidental Take Permit (ITP) issued by CDFG; a valid Natural Community Conservation 
Planning (NCCP) permit approved by CDFG; or project revisions, guidelines, or take avoidance 
measures pursuant to a Memorandum of Understanding (MOU) or a planning agreement 
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The VTAC Committee: Developing Guidance 
for an Alternative Regulatory Pathway to 
the Anadromous Salmonid Protection 
Rules1 

Michael Liquori,2 Peter Cafferata,3 Kevin Boston,4 Richard 
Gienger,5 and David Hope6 

Abstract 
In recent decades, riparian protection standards have been guided by generalized prescriptive 
rules. With the passage of the Anadromous Salmonid Protection rules in 2009, the Board of 
Forestry and Fire Protection (Board) established a regulatory pathway that provides an 
alternative approach for riparian protection based on site-specific criteria (14 CCR § 916.9 
[936.9, 956.9](v)). This new pathway seeks to promote more immediate (short-term) 
responses to active riparian management practices that might not otherwise occur under the 
more prescriptive rule protocols. This approach requires consideration of both watershed-
scale limiting factors (in other words, context assessment) and site-based factors to lead to a 
modified riparian management design that provides benefits to the aquatic environment. It is 
the Board’s intent that allowing site-specific plans will create an economic incentive for 
landowners to engage in active management and restoration activities in riparian areas.  
The implementation of this new approach is being overseen by the Anadromous Salmonid 
Protection Rule Section V Technical Advisory Committee (VTAC), composed of members 
from academia, the timber industry, professional consulting firms, and the public. The 
California Department of Forestry and Fire Protection (CAL FIRE) appointed this committee 
in October 2010. The VTAC is seeking to establish principles, guidelines, and procedures to 
guide landowners in the use of this new rule section. The VTAC is focusing on: (a) 
broadening incentives, and (b) developing permitting efficiencies that properly balance the 
risks of negative impacts with the potential benefits to listed salmonid species. In short, one 
goal of the VTAC is to reduce the regulatory barriers that might otherwise prevent 
landowners from engaging in active management and restorative actions in riparian areas.  
 
The VTAC will use multiple pilot projects identified by landowners in both the Coast Ranges 
of California and the interior part of the state to demonstrate active riparian management, with 
potential implementation in 2011. These pilot projects include a range of desired objectives, 
including increasing large wood loading, promoting increased biotic diversity, reducing 
catastrophic wildfire risk, and accelerating conifer tree growth.  
 
Key words: anadromous, buffer, riparian, restoration, salmonid 
                                                 
1 This paper was presented at the redwood science symposium: coast redwood forests in a changing 
California. June 21-23, 2011. Santa Cruz, California. 
2 Sound Watershed Consulting, 2201 Melvin Road, Oakland, CA 94602. (mike@soundwatershed.com). 
3 California Department of Forestry and Fire Protection, P.O. Box 944246, Sacramento, CA 94244. 
(pete.cafferata@fire.ca.gov). 
4 Oregon State University, College of Forestry, Department of Forest Engineering, Resources and 
Management, 204 Peavy Hall, Corvallis, OR 97331. (kevin.boston@oregonstate.edu). 
5 Restoration Advocate. P.O Box 283 Whitethorn, CA 95589. (rgrocks@humboldt.net). 
6 Watershed Science Consultants, 103 Doane Street, Santa Cruz, CA 95062. 
(salmonsav@sbcglobal.net). 
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Introduction 
Over the past 4 decades, there have been several refinements and additions to 

riparian protection rules originally established by the Z'Berg-Nejedly Forest Practice 
Act of 1973. Similar processes have occurred in Oregon, Washington, Alaska, and on 
federal timberlands (Everest and Reeves 2007). Common to most of these riparian 
protection standards is the use of prescriptive rules for longitudinally continuous 
buffer strips. These buffer strips require mandated widths and restricted harvesting 
practices, such as a minimum basal area or canopy cover, to remain following harvest 
for specific classes of stream. Such standards typically result in relatively passive, 
continuous, uniform, one-size-fits-all streamside buffers.  

Recently in California, the California State Board of Forestry and Fire Protection 
(Board) developed Anadromous Salmonid Protection (ASP) rules that seek to protect, 
maintain, and improve riparian habitats for state and federally listed anadromous 
salmonids. The Board adopted an option (14 CCR § 916.9 [936.9, 956.9] Section 
(v)), referenced here as the Section V Rule, that would support more site-specific 
decision making in the design of riparian prescriptions that could be applied during 
the time of adjacent timber harvest. This approach offers an alternative to prescriptive 
uniform buffers and may be more protective of ecological functions (Liquori and 
others 2008) (fig. 1). The intention of this new rule is to promote a more explicit 
riparian design process that addresses specific ecological and geomorphic functions 
and processes specific to the project site. In theory, more site-based riparian 
treatments could better maintain, improve, restore and/or expedite those ecological 

 
Figure 1—Uniform stream buffer protection measures (A and B) v. spatially variable 
prescriptions (C and D) (image from Liquori et al. (2008) (used with permission). 
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processes most important to sustaining resilient salmonid habitat conditions 
throughout forested landscapes (Benda et al. in press, Liquori et al. 2008, Ryan and 
Calhoun 2010).  

The Section V Rule allows alternative treatments to the riparian zone with the 
caveat that the effects of the proposed practices on riparian functions must be at least 
equal to those expected from the revised prescriptive standards that were adopted. 
This rule seeks to promote both immediate (short-term) responses to active riparian 
management practices that might not otherwise occur under the more prescriptive 
rule protocols, as well as longer-term habitat improvements (Liquori et al. 2008). 
This approach requires consideration of both watershed-scale limiting factors (in 
other words, context assessment) and site-based factors to lead to a modified riparian 
management design that provides benefits to the aquatic environment. It was also the 
Board’s intent that allowing site-specific plans will create an economic incentive for 
landowners to engage in active management and restoration activities in riparian 
areas. Thus, it will allow for economic incentives to encourage restoration.  

The Section V Technical Advisory Committee (VTAC) was established by the 
Board to develop a guidance document that will allow broad application of the site-
specific approach for riparian management and implementation of at least two pilot 
projects. The VTAC is composed of members from academia, the timber industry, 
professional consulting firms, the public, and includes state and federal agency 
representatives. The VTAC is seeking to establish principles, guidelines, and 
procedures to guide landowners in the use of this new rule section. It is focusing on: 
(a) broadening incentives, and (b) developing permitting efficiencies for measures 
that are necessary for recovery of listed salmonid species. One important goal of the 
VTAC is to reduce the regulatory uncertainty that might otherwise prevent 
landowners from engaging in active management and restorative actions in riparian 
areas.  

VTAC outreach survey genesis and summary 
The VTAC developed an online survey to improve acceptance of the adaptive 

rule described by the ASP Rule 916.9 Section V and to gain a better perspective on 
regulatory requirements that the landowner may face when trying to implement a 
Section V plan. The survey was distributed to landowners, Registered Professional 
Foresters (RPFs), agency personnel, and the public in spring 2011 (see: 
http://calfirevtac.weebly.com). A brief introductory video, as well as background 
information on the rule section, was provided on this website. Information from the 
survey responses is helping the VTAC develop approaches that will be used for the 
guidance document being produced for this new approach to riparian forest 
management.  

The VTAC received 123 responses to the survey. Landowners and land managers 
supplied 39 percent of the sample, while 32 percent were agency staff, 19 percent 
were consultants, 6 percent were from the general public, and 4 percent represented 
advocacy groups. Approximately half of the respondents are California RPFs. 
Roughly 70 percent of respondents had either detailed or moderate knowledge of the 
ASP Section V rule prior to taking the survey and 87 percent of the respondents were 
either very or somewhat knowledgeable of the California Forest Practice Rules. 
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Eighty percent of respondents said they favor more flexible site-based riparian 
protection zone treatments that are professionally designed over a broadly 
prescriptive rule. Seventy-three percent agreed that treatments should be well-
grounded in science. Nearly 80 percent responded that they are likely to support a 
landowner’s ability to apply site-based riparian treatment through Section V rules if it 
is technically justified.  

Respondents informed the VTAC that their primary concern regarding the 
Section V rules is “too much uncertainty/inconsistency in interpretation.” 
Approximately 50 percent felt that well-documented examples of success with regard 
to navigating the various regulatory agencies’ requirements would improve their 
comfort level in the use of Section V projects. Thirty-seven percent of respondents 
said they are highly or moderately likely to submit a Section V project (15 percent 
did not reply to this question). Respondents stated that the primary reason why a 
landowner would be unwilling to submit a Section V project is “too much uncertainty 
in the process.” Approximately 30 percent plan to submit or may submit a Timber 
Harvesting Plan (THP) in the near future with a Section V project.  

The primary take-home messages from the survey are the following: (1) there is 
widespread agreement that site-based riparian management can be used where it is 
justified; (2) an increased level of certainty is required for extensive use of the 
Section V process; and (3) successful pilot projects are needed to demonstrate to 
landowners that this approach can work. 

Potential types of section V site-specific projects 
Site-specific riparian management projects that are justified will vary depending 

on current watershed and riparian conditions, geographic location, and geomorphic 
characteristics of the site. Desired objectives for riparian management include 
increasing large wood loading, promoting increased biotic diversity, increasing 
nutrient cycling and biotic qualities of the salmonid food-base, and reducing 
catastrophic wildfire risk. The following sections provide brief descriptions of 
selected references related to these topics, but is not meant to be a comprehensive 
review of the riparian science literature.  

Large wood 
Most of the anadromous fish-bearing watersheds located in the Coast Ranges of 

California are currently deficient in large wood loading due to removal of wood from 
the 1960s through the 1980s (NMFS 2010, Wooster and Hilton 2004) and removal of 
much of the riparian forest in harvests prior to 1973. In smaller coastal streams, large 
wood is usually the dominant structural agent, important in pool formation and a 
critical component for habitat complexity. Generating adequate volumes of large 
wood following removal is a slow process in second-growth coastal stands due to 
lack of adequate material and low levels of mortality in these long-lived species, 
typically requiring 75 to 150 years to reach acceptable levels (Wooster and Hilton 
2004), and was exacerbated by excessive removal of large conifer trees in riparian 
zones in past decades.  

Felling and/or excavating selected large conifer trees from the riparian zone near 
the fish-bearing streams may be appropriate to rapidly create deep pools in channels 
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with the appropriate gradient and bankfull width that are currently lacking wood. Past 
monitoring work has shown that large wood placement projects can lead to higher 
densities of juvenile coho and other salmonids (Roni and Quinn 2001, Whiteway et 
al. 2010). Unanchored large wood has the highest likelihood of relative stability in 
smaller streams (for example, third order) when the bole length is at least two times 
bankfull channel width and the rootwad remains attached (Collins 2000, WFPB 
2001).  

Spence et al. (1996) state that for second-growth stands, thinning may be 
appropriate in order to facilitate recovery and protection of key functions, particularly 
in coastal forests. Thinning can accelerate riparian conifer tree growth in areas where 
uniformly young stands exist. In these stands, there are limited large conifers for 
future recruitment to the channel. Additionally, the stream ecosystem is likely to be 
temperature limited and lack large tree habitat characteristics. Very high tree 
densities can preclude the development of large trees for decades in coast redwood 
stands (Thornburgh et al. 2000). Ligon et al. (1999) concluded that to grow and 
maintain larger diameter conifer trees in riparian areas similar to the stand structure 
for those elements found in late-successional stands, “it may be necessary to manage 
these zones through thinnings and selection harvests to promote the growth of the 
larger trees present that have the best opportunity to maximize diameter and height 
growth.”  

In general, thinning has been found to be an effective means of enhancing old 
forest development in coast redwood forests by accelerating tree growth, modifying 
species composition, and increasing stand-level variability (O’Hara et al. 2010). 
Silvicultural approaches to improve tree growth include low thinning (in other words, 
thinning from below), commercial thinning (crown thinning), and variable density 
thinning (VDT) (Teraoka and Keyes 2011). Cafferata et al. (2005) reported that 
thinning from below produced more large trees in a coastal riparian flood prone area 
over a 60-year modeling period than standard single tree selection.7 Low thinning in 
a coast redwood/Douglas fir stand has recently been reported as accelerating conifer 
growth but not promoting redwood dominance. This treatment allowed Douglas-fir to 
remain competitive in the upper canopy (Teraoka 2010, Teraoka and Keyes 2011).  

Biotic diversity and nutrients  
Increased biotic diversity and nutrient input into anadromous salmonid 

watersheds is increasingly being recognized as a key function produced from the 
riparian forests. Past studies have shown that a 30 m buffer with no tree removal 
reduces impacts to a stream that are similar to a no-harvest level (Newbold et al. 
1980). However, completely excluding vegetation management in the buffer strip can 
limit opportunities to increase fish growth rate and biomass (CSBOF 2008). Several 
studies suggest selective thinning of the riparian canopy can result in an increase in 
aquatic macroinvertebrate production, thus raising the food availability for salmonids 
(e.g., Wilzbach et al. 2005). Conifer verses hardwood-dominated riparian stand types 
can produce differing stream temperatures and channel morphology due to 
differences in canopy conditions and root density (Liquori and Jackson 2001 (fig. 2). 
Past research suggests that at appropriate locations, active riparian management that 
promotes an appropriate mixture of conifers and hardwoods can enhance primary 

                                                 
7 Thinning from below was defined as harvesting intermediates and co-dominants only and specifying 
that the quadratic mean diameter (QMD) of the stand must increase after harvest. 
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productivity and produce temperature regimes that promote fish production. The 
riparian stand characteristics most likely to achieve these functions include: (1) a 
sufficient number of nitrogen-fixing deciduous trees distributed at key locations 
within the stream network, and (2) a sufficient number of riparian canopy gaps that 
allow for sunlight to support macroinvertebrate production while balancing effects on 
other riparian functions (CSBOF 2008). 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Fuel hazard reduction 

Research has shown that fuel hazard reduction projects can reduce the risk of 
catastrophic crown wildfire (Martinson and Omi 2003, Omi and Martinson 2004). 
This concept directly applies to riparian zones, where active management can prevent 
dense stands of trees from contributing to rapid fire spread upslope, particularly in 
the interior parts of California with hotter and drier climates. Balancing the potential 
benefits of fuel hazard reduction with the possible risks to habitat recovery, however, 
will be complex and require careful consideration by both the project proponent and 
the reviewing agencies.  

Fire behavior models have been used to show that some parts of the landscape 

Figure 2—Diagram of a unevenaged conifer-dominated riparian stand (above) v. a 
hardwood-shrub riparian stand (below) from the east slope of the Cascade Mountains 
in Washington (image from Liquori and Jackson 2001). Note differences in stream 
shading and channel morphology for each stand type.  
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are highly prone to catastrophic wildfire (in other words, a rapidly moving crown 
fire). This information can be used to justify prescriptions to reduce surface fuels, 
intermediate fuels, and co-dominate fuels (in other words, “ladder fuels”) in the 
riparian zone that differ from the standards in the ASP rules. Treatment could occur 
both in the Class I (fish-bearing) watercourse and lake protection zone (WLPZ) core, 
inner, and outer zones, as well on the hillslopes beyond the WLPZ, creating a 
landscape level fire hazard reduction project. Recent modeling work by Van de 
Water and North (in press) shows that Sierra Nevada riparian forests are significantly 
more fire prone under current management regimes with excluded harvest that allow 
for a build-up of fuels when compared to riparian areas that have been exposed to an 
active-fire regime. Additionally, under current conditions, riparian forests were found 
to be significantly more fire prone than upland forests. The 2007 Angora Fire at 
South Lake Tahoe provides an example of this situation. Murphy et al. (2007) 
reported that dense stands of trees in the Angora SEZ (Stream Environment Zone) 
likely contributed to the rapid fire spread to Angora Ridge by supporting crown fire 
runs upslope. 

Framework for riparian design 
Site-based riparian design should: (1) identify the relative importance of riparian 

function inputs (wood, heat, sediment, litter/invertebrates) for forming aquatic habitat 
and to affect water quality in the adjacent stream reach, and (2) assess the potential 
connectivity (in other words, transport) of riparian inputs to downstream channels. 
The sensitivity or response of aquatic resource condition to riparian inputs and the 
potential downstream connectivity are indicators of riparian function importance.  

Channel response potential and downstream connectivity are strongly influenced 
by channel geomorphology (gradient, confinement, bed composition), stream 
size/flow, and position in the stream network. Although channel morphology and 
flow vary along the stream network, a stream may be subdivided into reaches with 
distinct channel forms that are reflective of watershed topography and channel 
forming processes (Montgomery and Buffington 1997, Paustian et al. 1992). Such 
geomorphic stream classification provides a qualitative tool for assessing response 
potential to changes in riparian function inputs (WFPB 1997). We adopt this 
approach by apply a typing system that combines stream size (based on channel 
width or regionally calibrated basin areas) with the Montgomery-Buffington 
classification (table 1). More rigorous evaluation of response potential can be 
facilitated by quantitative modeling of channel conditions and watershed processes 
(Benda et al. 2007).  

VTAC guideline document and pilot projects 
The VTAC is developing guidance documents that will: (1) identify qualifying 

criteria for suitability of sites for various treatment options, (2) help identify site-
based objectives, (3) outline treatment option alternatives that are consistent with 
those objectives, (4) establish guidance for the data necessary to justify proposed 
actions, and (5) clarify administrative procedures for obtaining agency approvals. In 
preliminary “interim” guidance, the VTAC has established a simplified procedure for 
prioritizing among four objectives: wood loading, thermal regulation, nutrient 
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cycling, and sediment.  

VTAC pilot projects guidelines documents will allow RPFs to determine if site-
specific riparian management is appropriate for a given location. Both a “default 
design process” using a structured classification system, and a more flexible  

Table 1—Preliminary channel sensitivity/response potential to changes in exchange function 
inputs in relation to stream size and channel type. 
   Function input (channel response metric) 

 
Channel type 

Stream 
size 

Large wood 
(pool 

formation) 
Shade 

(temperature) 
Sediment 

(grain size) 
Litter 

(retention) 
colluvial small M H M H 
bedrock all L H L L 
cascade all L M M L 
step pool all M H M M 
plane bed all H H H L 
pool riffle small H H H H 
pool riffle medium H M H H 
pool riffle large H L H M 
dune ripple small M H L M 
dune ripple medium M M L L 
dune ripple large L L L L 
alluvial fan all H M H H 
 
“customized design process” requiring more data and expertise are available in the 
draft document. Major steps using the default design process include: (1) evaluating 
existing site conditions, (2) identifying functional objectives, and (3) developing site 
prescriptions.  

While still under development, key concepts to be included in this guidance 
document are: (1) methods for assessing watershed-scale limiting/constraining 
factors, (2) information on how to conduct the assessment at the appropriate spatial 
scale, and (3) riparian stand modeling methodologies for watershed-scale projects 
(for example, the RAIS model for LWD and shade; Welty et al. 2002).  

The initial version of the guidelines will be used for implementing Section V 
pilot projects that are undertaken in the summers of 2011 and 2012. Potential pilot 
project locations range from Santa Cruz County to Humboldt County in the Coast 
Ranges, as well as in the Klamath Mountains and the Sierra Nevada. The list of 
potential pilot projects include the full range of desired objectives, including 
increasing large wood loading, promoting increased biotic diversity, reducing 
catastrophic wildfire risk, and accelerating conifer tree growth.  

The vision for the final document is broad and includes sections on project pre-
consultation guidance with the state and federal agencies, context assessment at the 
watershed scale, project/site evaluation tools using a refined version of the modified 
Washington watershed analysis approach discussed above, and monitoring guidance. 
The final document will use feedback from the preliminary documents produced by 
the group.  
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Conclusions 
The VTAC is optimistic that the pilot projects will be successful and demonstrate 

to landowners in California that site-specific riparian management is both 
economically viable and ecologically valuable. It is clear that rapidly accelerated 
habitat improvement for listed anadromous fish species such as coho salmon is 
needed if these species are to recover in this state (NMFS 2010). Hope remains high 
since all surveyed stakeholder groups agree that site-based riparian management is 
appropriate where it is justified and necessary for recovery. Most types of projects 
seem likely to be accepted by the state and federal reviewing agencies in appropriate 
situations. It does appear, however, that riparian management that results in impacts 
only on hillslopes will be initially easier to permit as part of a THP in California than 
those that cause impacts in the stream channel (for example, large wood placement 
projects). These projects may require a federal permit before they can be completed 
and difficulties currently exist with addressing compliance with the Federal 
Endangered Species Act (ESA). 

The status of the pilot projects and guidance document that will allow for broad 
application of the site-specific approach for riparian management will be presented to 
the Board in the second half of 2011. The final VTAC report is expected to be 
completed by the summer or early fall of 2012.  
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Regulatory and Scientific Basis for U.S. Fish and Wildlife Service 

Guidance for Evaluation of Take for Northern Spotted Owls on Private 

Timberlands in California’s Northern Interior Region   

Introduction 
 
Section I: Regulatory and operational aspects of take evaluation guidelines 
A. – Regulation and definition of “take” under Endangered Species Act 

Regulatory authority 
Regulatory definition of take 

 Process for estimating the likelihood of incidental take and establishing habitat 
retention guidelines 

B. – Evidence indicating that regulatory guidance in the current Forest Practice Rules are 
not adequate to avoid incidental take of northern spotted owls 

 New information available 
 FWS experience in technical assistance process 
 Analysis indicating loss of territories under Forest Practice Rules 

Section II: Summary of the FWS take evaluation guidelines 
 
Section III: Scientific basis for NSO take evaluation guidelines 
A. – Fundamentals of northern spotted owl habitat relationships 
B. – Analysis areas 
 Home range  

Core area  
C. –Quantity, distribution, and configuration of habitat 
 Home range  

Core area 
D. – Habitat definitions 

Nesting/roosting habitat 
Foraging habitat 

 Abiotic habitat characteristics 
E. – Conclusions 
 
Introduction  

In 1999, the California Department of Forestry and Fire Protection (CALFIRE) 

requested that the U.S. Fish and Wildlife Service (FWS) review timber harvest plans 

(THP) and Non-industrial Timber Management Plans to ensure that such plans would not 

result in incidental take of northern spotted owls (NSO).  For nearly a decade, the FWS 

 1
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provided this technical assistance.  At first, the criteria and thresholds employed by the 

FWS to make our take evaluations were based on habitat retention regulations in the 

California Forest Practice Rules (Title 14, California Code of Regulations) (FPRs), which 

were originally developed collaboratively by the FWS, California Department of Fish and 

Game (CDFG), CALFIRE, and the California Board of Forestry.  However, as 

knowledge of the habitat relationships of this species increased after 1992, the FWS 

increasingly made use of new scientific information to guide our evaluations of the 

potential for incidental take.  The accumulation of published research results, combined 

with direct field experience with management of NSO and their habitat, resulted in 

substantial changes in the quantity and quality of habitat the FWS considered necessary 

to maintain continued occupancy and reproduction at NSO territories.   

In 2008, the FWS returned responsibility for THP review to CALFIRE, the 

authorized agency under the California Environmental Quality Act.  As a part of this 

transfer, the FWS provided CALFIRE with documentation of the criteria and thresholds 

currently used by the FWS in making take evaluations.  This documentation, hereafter 

called the FWS guidelines, represents the best scientific information available to the FWS 

upon which to base evaluations of the likelihood of incidental take resulting from timber 

harvest operations in the Northern Interior Region.  The FWS guidelines are not 

regulations and are not intended to substitute for regulations; they do, however, provide 

the scientific and biological foundation for reviewing proposed projects and determining 

the likelihood of incidental take of NSO.  In this report, we provide the scientific basis for 

the FWS guidelines. 

 2
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  The habitat descriptions within the FWS guidelines were developed to enable 

CALFIRE personnel (who may not have extensive experience with NSO biology and 

habitat associations) to evaluate the likelihood of take posed by a proposed THP.  This 

process contrasts with the technical assistance process formerly conducted by the FWS, 

wherein NSO experts conducted detailed evaluations of stand structure, habitat quantities, 

and NSO survey results to support a determination of the likelihood of take. While the 

FWS believes that expert review should play a central role in these evaluations, it is also 

true that robust habitat retention guidelines may be used to avoid take.  Application of 

habitat retention guidelines in the absence of expert review, however, may limit 

managers’ flexibility to classify habitat based on specific local conditions and to design 

harvest proposals based on these conditions. 

Evaluation of the scientific bases of the FWS guidelines for NSO in the Interior 

Region of California (Klamath Province) is dependant on understanding the concept and 

regulatory definition of take, the practical and operational considerations of determining 

the likelihood of take, and the information supporting our conclusion that existing habitat 

guidelines in the FPRs are not sufficient for avoiding take. It is also important to 

recognize the difference between the use of habitat guidelines in the determination of 

take versus descriptions of desired habitat conditions for conservation of NSO.    
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Section I: Regulatory and operational aspects of take evaluation 

guidelines 

A.  Regulation and definition of take under Endangered Species Act 

Regulatory Authority 

 Section 9(a)(B) of the Endangered Species Act of 1973 (ESA) prohibits the take 

of listed species within the United States, except as provided in section 10 of the ESA, 

which allows for permitted incidental take on private lands.  Section 9 is intended to 

protect individual members of listed species.  

 

Regulatory definition of take 

The ESA defines “take” as “…to harass, harm, pursue, hunt, shoot, wound, kill, 

trap, capture, or collect, or attempt to engage in any such conduct.”  The term “harm” is 

further defined in 50 CFR 17.3: 

“Harm” in the definition of “take” in the Act means an act which actually kills or 

injures wildlife.  Such act may include significant habitat modification or 

degradation where it actually kills or injures wildlife by significantly impairing 

essential behavioral patterns, including breeding, feeding, or sheltering. 

   

Process for estimating the likelihood of incidental take and establishing habitat retention 

guidelines  

Although the regulatory definition of take clearly expresses the intent of the 

ESA’s Section 9, it does not provide any metrics or criteria upon which a determination 

of take should be made.  Because our reviews of proposed projects under section 9 are 
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typically conducted prior to project implementation, our determination is an estimate of 

the likelihood of take, based on the predicted effects of the project.  Habitat retention 

guidelines such as those in the FPRs are intended to provide guidance as to the amount 

and quality of habitat that must be retained in order to avoid incidental take of NSO at 

sites where the species is known to occur.  When the FPR guidelines were adopted in 

1992, data relating habitat variables to occupancy, reproduction, and survival of NSO 

were limited.  The FPR guidelines for avoiding incidental take of NSO were therefore 

based on comparison of proposed post-harvest habitat conditions with the amount and 

quality of habitat observed at occupied NSO sites described in various studies.  Under 

this standard, habitat modification potentially could result in substantial reduction of 

reproduction, survival, and occupancy at NSO activity centers without the appearance of 

take, because habitat conditions still resemble other lower-quality NSO territories.  NSO 

are known to occupy low-quality sites where their reproduction and survival are 

substantially reduced (Franklin et al. 2000, Dugger et al. 2005); the existence of these 

low-quality sites suggests that reliance on habitat conditions corresponding to the 

presence or absence of owls at historic territories represents a low bar for determining 

habitat thresholds and take. 

Recent results from demographic studies of NSO in the Klamath Province provide 

new insights into the relationships between habitat and NSO population rates (e.g., 

occupancy, reproduction, and survival).  By developing predictive models of these 

relationships, Franklin et al. (2000) and Dugger et al. (2005) introduce the concept of 

habitat fitness potential (HFP); “the fitness conferred on an individual occupying a 

territory of certain habitat characteristics” (Franklin et al. 2000:558). Habitat fitness 
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potential is a function of both the survival and reproduction of individuals within a given 

territory. Evaluation of habitat parameters influencing these rates provides a more 

rigorous measure of “significant impairment of essential behavioral patterns such as 

breeding, feeding, or sheltering” that is readily incorporated into review of timber harvest 

plans. By incorporating the concept of HFP, the FWS can evaluate the predicted effects 

of habitat modification on fitness of NSO potentially affected by a project.  Evaluation of 

incidental take based on habitat modification that measurably and significantly reduces 

the fitness of NSO within the project area (as estimated by HFP models) provides a 

quantitative element to our estimation of “significant impairment of breeding, feeding 

and sheltering” in Section 9 of the ESA.  Furthermore, HFP models also provide 

information allowing determination of significant thresholds that may occur, such as 

average habitat conditions corresponding to HFP < 1.0 (territorial pair not replacing 

themselves).   

Description of the structural characteristics of NSO habitat and delineation of the 

range of habitat conditions corresponding to essential activities such as nesting, roosting, 

and foraging is a critical element of developing guidelines for evaluating the likelihood of 

incidental take.  Determination of the amount of suitable habitat that must be retained in 

order to avoid incidental take of NSO is strongly influenced by the range of forest 

conditions that are classified as suitable habitat.  The HFP models of Franklin et al. 

(2000), Olson et al. (2004), and Dugger et al. (2005) contain a limited number of habitat 

variables and relatively coarse definitions of NSO habitat, and therefore must be 

supplemented with additional information on forest structural parameters that support 

classification of forest habitat as suitable for nesting and foraging.    Because the 
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structural attributes of habitat immediately surrounding nests are easily quantified, data 

supporting classification of nesting habitat are readily available (see section III.C).  

Foraging habitat, on the other hand, is more variable and spatially extensive, requiring 

intensive radio-telemetry studies to measure use of various habitat conditions by NSO.  In 

recent studies by the National Council for Air and Stream Improvement (NCASI), 

correlations between habitat data from detailed forest inventories and nocturnal locations 

of radio-tagged NSO and California spotted owls were used to estimate resource selection 

function (RSF) models (Irwin et al. 2007a,b) that quantify complex relationships between 

the owls and their environment.  These models allow evaluation of the relative use of 

specific forest structural variables, such as tree size class distribution and stand density, 

by foraging NSO.  The studies of Irwin et al. (2007), combined with other telemetry 

studies (Solis and Gutierrez 1990), provide the basis of our definitions of suitable 

foraging habitat for NSO in the Northern Interior Region.     

Criticism of the THP review process is frequently focused on the use of 

“thresholds” that simplify complex gradients of habitat quality into a single value (e.g., 

40% suitable habitat within 1.3 mile radius, or 185 ft2 of basal area).  The FWS has long 

recognized that many different combinations of habitat structure and amount may support 

a viable NSO territory; evaluation of these combinations by technical experts has been 

our primary role in technical assistance.  However, to maintain consistency and 

incorporate new information it is necessary to implement unambiguous habitat standards 

and criteria (i.e., thresholds) that delineate conditions under which take is deemed 

unlikely.  Thresholds do not represent arbitrary lines through consistent data sets; rather, 

they represent the preponderance of evidence derived from careful evaluation of the 
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results and conclusions of many published studies, supplemented by data sets from 

credible sources.  

  Derivation of habitat thresholds from published studies consists of two 

consecutive steps.  First, we consider the relationship or trend between habitat features 

and spotted owls.  For example, most studies show that habitat use by foraging NSO is 

positively correlated with increasing tree size.  These consistent, statistically significant 

relationships then serve as the foundation for subsequent choice of habitat values that 

correspond with viable NSO territories.  We emphasize habitat parameters that receive 

disproportionate use by NSO, or are correlated with fitness.  In this second step, we 

evaluate the pattern and distribution of data from a wide range of sources and attempt to 

identify ranges of values that correspond to consistent use.  Deriving the central 

tendencies within complex, inconsistent data is a difficult task, and often requires input 

from the researchers responsible for published studies.    

Despite consistent patterns of habitat selection by NSO, structural conditions of 

forest habitats occupied by NSO are highly variable, particularly in the diverse conifer-

hardwood forests of the Klamath Province.  We recognize that habitat retention 

guidelines must incorporate the range of habitat conditions used by NSO for nesting, 

roosting, and foraging, while at the same time ensuring that habitat conditions are not 

degraded to the point where significant impairment of breeding, feeding, and sheltering 

occurs.  The FWS guidelines achieve this balance and provide a robust method for 

evaluating the likelihood of take because they describe a range of habitat conditions 

representing the central tendency for high-quality nesting habitat, nesting roosting 
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habitat, foraging habitat, and low-quality foraging habitat that may provide prey 

resources (Fig. I.A.1).    

 

Figure I.A.1:  Conceptual model of spotted owl habitat functions, relative habitat quality, 
and associated forest structural conditions. 
 
 
 
 
Relative 
Habitat 
Quality 
 
 
 
 
 
 
 
 

Basal Area1 300                   200                 150                              120                      80 
QMD2                        20”                    15”                                13”                    11” 
TPA > 26”3           50                                   8                                    5 
Canopy 100%                               80%                                             60%                     40% 
WHR size4                                                                      4 

WHR density                                      D                                                                      M 

Foraging

Low Foraging

Nesting/ Roosting

        Nesting 

1 Square feet per acre, 2Quadratic Mean Diameter of trees >5”dbh,  3 Trees per acre greater than 26” 
diameter at breast height, 4 California Wildlife Habitat Relationships System 

 

This process must be distinguished from the simple application of “minimum 

habitat standards” that correspond to the lowest denominator of observed habitat use.  To 

illustrate this, Figure I.A.1 depicts the relationship between California Wildlife Habitat 

Relationships system (WHR) class 4M and relative use of habitat by NSO.  The FPRs 

classify 4M stands as suitable for nesting, roosting, and foraging by NSO.  Although 4M 

encompasses a wide range of stand conditions, some of which may be suitable as 
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foraging habitat, it largely consists of stand conditions rarely used by NSO.    For this 

reason, the use of existing minimum habitat standards such as those currently in the FPRs 

may result in take of NSO and are insufficient for programmatic use in take avoidance 

reviews of THPs.  

 

B.  Evidence indicating that regulatory guidance in the current Forest Practice 

Rules is not adequate to avoid incidental take of NSO 

New information available 

The current FPRs governing habitat retention for NSOs were developed in 1992 

and predate much of the published research used in the FWS guidelines.  In particular, 

studies correlating habitat and NSO fitness measures, and radio-telemetry studies of 

habitat use by foraging NSO (Irwin et al. 2007b) provide information directly applicable 

to evaluation of timber harvest-related impacts to NSO.  During the past decade, the FWS 

has incorporated the results of new research into Technical Assistance on a plan by plan 

basis.  However, with the February 2008 return of THP review to CALFIRE, the large 

number of recently published studies requires that a full synthesis of current knowledge 

be conducted and incorporated into updated take evaluation guidelines.  This synthesis, 

and the habitat retention guidelines that it supports, are presented in section III of this 

report.  

 

FWS experience in technical assistance process 

The FWS’ primary source of information regarding habitat conditions and NSO 

status on industrial timberlands in the Northern Interior Region has been our review of 
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THPs.  In the THP review process, FWS staff carefully evaluated historical NSO records 

and results of current surveys conducted in the plan area, as well as the habitat data 

provided in support of the THP.  In cases where timber harvest was proposed in close 

proximity to an NSO activity center, the FWS evaluated habitat conditions in the field.  

The THP review process was conducted on a plan-by-plan basis, which does not permit 

systematic assessment of habitat conditions and NSO status across an entire ownership.  

However, our combined experience with hundreds of THPs indicates that the cumulative 

effects of repeated entries within many NSO home ranges has reduced habitat quality to a 

degree causing reduced occupancy rates and frequent site abandonment.  In a large 

proportion of technical assistance letters to CALFIRE and industrial timberland owners 

during the past five years, we noted the lack of NSO responses at historic territories, and 

described habitat conditions considered inadequate to support continued occupancy and 

reproduction.  This highlights the need for refined, objective criteria to determine the 

likelihood of NSO take when assessing THPs.   

  

Analysis indicating loss of territories under Forest Practice Rules 

To quantify the pattern of territory loss identified during the technical assistance 

process, we compared results of protocol surveys conducted at verified NSO territories 

supporting at least one year of occupancy by paired owls on Forest Service lands 

(N=196) with similar data from private timberlands (N=75) in Shasta and Trinity 

counties. The data set consisted of activity center status records in the California 

Department of Fish and Game’s Spotted Owl Database (CDFG-NSO database), 

supplemented with territory locations and recent survey records received during technical 
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assistance.  We first evaluated the validity of  activity center records in the CDFG-NSO 

database, and eliminated 18 sites on private lands due to lack of verification of status.  

The remaining 57 private-land activity centers had verified NSO status in at least one 

year between 1989 and 2007; 44 of these sites had supported pairs during at least one 

year.  Of these verified pair sites, 54% declined from pair status to no response, and an 

additional 23% declined from pair status to a territorial single owl during subsequent 

protocol surveys (Figure I.B.1).  On Forest Service-administered lands, 80% of pair sites 

did not change status during the same time periods.  While we recognize that annual 

variation in survey effort and results at this relatively coarse scale of resolution may 

influence this type of analysis, the strong differences in trends observed on private versus 

federal lands supports the contention that management on private timberlands is creating 

habitat conditions that do not support sustained occupancy by NSO. 

 

Figure I.B.1.  Status of valid historical northern spotted owl activity centers (pair sites 
only) when resurveyed after 5-10 years.  Data are from U.S. Fish and Wildlife Service 
technical assistance records and USFS monitoring records   
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vi 

EXECUTIVE SUMMARY 

Current Status 
 
The northern spotted owl (Strix occidentalis caurina) (spotted owl) inhabits 
structurally complex forests from southwest British Columbia through the 
Cascade Mountains and coastal ranges in Washington, Oregon, and California, 
as far south as Marin County (Appendix A).  After a 
status review (USFWS 1990a), the spotted owl was 
listed under the Endangered Species Act (ESA) as 
threatened on June 26, 1990 (USFWS 1990b) because 
of widespread loss of spotted owl habitat across the 
spotted owl’s range and the inadequacy of existing 
regulatory mechanisms to conserve the spotted owl.  
Past habitat loss and current habitat loss are also 
threats to the spotted owl, even though loss of 
habitat due to timber harvest has been greatly reduced on Federal lands over the 
past two decades.  Many populations of spotted owls continue to decline, 
especially in the northern parts of the subspecies’ range, even with extensive 
maintenance and restoration of spotted owl habitat in recent years.  Managing 
sufficient habitat for the spotted owl now and into the future is important for its 
recovery.  However, it is becoming more evident that securing habitat alone will 
not recover the spotted owl.  Based on the best available scientific information, 
competition from the barred owl (S. varia) poses a significant and complex threat 
to the spotted owl. 
 

Habitat Requirements 
 
Scientific research and monitoring indicate spotted owls generally rely on mature 
and old-growth forests because these habitats contain the structures and 
characteristics required for nesting, roosting, and foraging.  Although spotted 
owls can disperse through highly fragmented forested areas, the stand-level and 
landscape-level attributes of forests needed to facilitate successful dispersal have 
not been thoroughly evaluated or described.   
 

Based on the best available 
scientific information, 
competition from the barred 
owl (S. varia) poses a 
significant threat to the 
spotted owl. 
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Delisting 
 
In order to consider a species recovered, analysis of five listing factors must be 
conducted and the threats from those factors reduced or eliminated.  The five 
listing factors are: 

A. The present or threatened destruction, modification, or curtailment of the 
species’ habitat or range; 

B. Overutilization for commercial, scientific, or educational purposes; 
C. Disease or predation; 
D. Inadequacy of existing regulatory mechanisms; 
E. Other natural or manmade factors affecting its continued existence. 

 

Recovery Strategy 
 
Currently, the most important range-wide threats to the spotted owl are 
competition with barred owls, ongoing loss of spotted owl habitat as a result of 
timber harvest, habitat loss or degradation from stand replacing wildfire and 
other disturbances, and loss of amount and 
distribution of spotted owl habitat as a result of past 
activities and disturbances.  To address these 
threats, this recovery strategy includes four basic 
steps: 

1. Completion of a rangewide habitat 
modeling tool; 

2. Habitat conservation and active forest 
restoration; 

3. Barred owl management; and 
4. Research and monitoring. 

 
The U.S. Fish and Wildlife Service (Service) recognizes the barred owl constitutes 
a significantly greater threat to spotted owl recovery than was envisioned when 
the spotted owl was listed in 1990.  As a result, the Service recommended in the 
2008 Recovery Plan that specific actions to address the barred owl threat begin 
immediately.  These actions are currently underway, and this Revised Recovery 
Plan builds on these actions. 

In addition to describing specific actions to address the barred owl threat, this 
Revised Recovery Plan continues to recognize the importance of maintaining and 
restoring high value habitat for the recovery and long-term survival of the 
spotted owl.   

Maintaining and restoring sufficient habitat is important to address the threats 
the spotted owl faces from a loss of habitat due to harvest, loss or alteration of 
habitat from stand replacing fire, loss of genetic diversity, and barred owls 
(Forsman et al. 2011).  The 2008 Recovery Plan established a network of Managed 
Owl Conservation Areas (MOCAs) across the range of the species.  Based on 

In addition to describing 
specific actions to address 
the barred owl threat, this 
Revised Recovery Plan 
continues to recognize the 
importance of maintaining 
habitat for the recovery and 
long-term survival of the 
spotted owl. 
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scientific peer review comments the Service is not incorporating the previously 
recommended MOCA network into this Revised Recovery Plan.  We will update 
spotted owl critical habitat; in the interim, we recommend land managers 
continue to implement the standards and guidelines of the Northwest Forest 
Plan (NWFP) throughout the range of the species, as well as fully consider other 
recommendations in this Revised Recovery Plan.  We also support the updating 
of existing land management plans. 

The estimated time to delist the species is 30 years if all actions are implemented 
and effective.  While the 2008 Recovery Plan identified an interim 10-year 
timeframe, this revision identifies several actions that will take many years to 
implement effectively.  Therefore, the Service believes that this Revised Recovery 
Plan can be fully implemented in a 30-year timeframe.  A longer time to delisting 
would be required if these assumptions are not met.  Total cost for delisting over 
these 30 years is $127.1 million (see Section IV; Implementation Schedule and 
Cost Estimates for specific costs). 

Due to the uncertainties associated with the effects of barred owl interactions 
with the spotted owl and habitat changes that may occur as a result of climate 
change, the Service intends to implement this Revised Recovery Plan 
aggressively and will use the 5-year review process to evaluate recovery 
implementation and success.  The Service and other implementers of this Revised 
Recovery Plan will have to employ an active adaptive management strategy to 
achieve results and focus on the most important actions for recovery.  Adaptive 
management is a systematic approach for improving resource management by 
learning from the results of explicit management policies and practices and 
applying that learning to future management decisions. 

After the 2008 Recovery Plan was finalized, an inter-organizational Northern 
Spotted Owl Recovery Plan implementation structure was established that 
included multiple interagency recovery implementation teams.  This 
implementation structure will be reevaluated and updated in accordance with 
this Revised Recovery Plan.  
 

Recovery Goal 
 
The goal of every Recovery Plan is to improve the status of the species so it can 
be removed from protection under the ESA.  The long-term goal for the spotted 
owl is the same.   
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Recovery Objectives 
 
The objectives of this Revised Recovery Plan are: 

1. Spotted owl populations are sufficiently large and distributed such that 
the species no longer requires listing under the ESA; 

2. Adequate habitat is available for spotted owls and will continue to exist 
to allow the species to persist without the protection of the ESA;  and 

3. The effects of threats have been reduced or eliminated such that spotted 
owl populations are stable or increasing and spotted owls are unlikely to 
become threatened again in the foreseeable future.   

 

Recovery Criteria 
 
There are four Recovery Criteria in this Revised Recovery Plan.  Recovery 
Criteria are measurable, achievable goals that we believe will result from 
implementation of the recovery actions in this Revised Recovery Plan.  
Achievement of these criteria will take time and is intended to be measured over 
the life of the plan, not on a short-term basis and should not be considered near-
term recommendations.  Not all recovery actions necessarily need to be 
implemented for the Service to consider initiating the delisting process based on 
the statutory criteria for determining whether a species should be listed (16 
U.S.C. § 1533(a)(1)).   

Recovery Criterion 1 – Stable Population Trend:  The overall population trend 
of spotted owls throughout the range is stable or increasing over 10 years, as 
measured by a statistically reliable monitoring effort. 

Recovery Criterion 2 – Adequate Population Distribution:  Spotted owl 
subpopulations within each province (i.e., recovery unit) (excluding the 
Willamette Valley Province) achieve viability, as informed by the HexSim 
population model or some other appropriate quantitative measure.   

Recovery Criterion 3 – Continued Maintenance and Recruitment of Spotted 
Owl Habitat:  The future range-wide trend in spotted owl nesting/roosting and 
foraging habitat is stable or increasing throughout the range, from the date of 
Revised Recovery Plan approval, as measured by effectiveness monitoring 
efforts or other reliable habitat monitoring programs.  

Recovery Criterion 4 – Post-delisting Monitoring: To monitor the continued 
stability of the recovered spotted owl, a post-delisting monitoring plan has been 
developed and is ready for implementation within the States of Washington, 
Oregon, and California, as required in section 4(g)(1) of the ESA.   
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Recovery Actions 
 
Recovery actions are near-term recommendations to guide the activities needed 
to accomplish the recovery objectives and achieve the recovery criteria.  This 
Revised Recovery Plan presents 33 actions that address overall recovery through 
maintenance and restoration of spotted owl habitat, monitoring of avian 
diseases, development and implementation of a delisting monitoring plan, and 
management of the barred owl.  These actions are organized following the five 
listing factors described earlier.   

 

Organization of Revised Recovery Plan 
 
This Revised Recovery Plan is organized into four main sections with supporting 
appendices and retains the structure of the 2008 Plan.  After Section I the 
Introduction, Section II gives a summary of recovery goals, objectives, and 
strategy.  This section also gives an overview of how this recovery strategy for 
spotted owls fits within a broader ecosystem management approach.  Section III 
describes recovery units, criteria, and the actions that are necessary to recover the 
species.  These recovery actions are organized according to the five factors 
considered when a species is listed under section 4(a)(1) of the ESA.  Section IV 
outlines the Plan’s implementation schedule and cost estimates. 

This Revised Recovery Plan also includes several appendices.  These appendices 
provide background information, literature cited, a description of the spotted owl 
habitat modeling tool, and other important supporting information.   
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Executive Summary

Current Species Status:  The California red-legged frog (Rana aurora draytonii) is federally
listed as threatened. This subspecies of red-legged frog occurs from sea level to elevations of
about 1,500 meters (5,200 feet). It has been extirpated from 70 percent of its former range and
now is found primarily in coastal drainages of central California, from Marin County,
California, south to northern Baja California, Mexico. Potential threats to the species include
elimination or degradation of habitat from land development and land use activities and habitat
invasion by non-native aquatic species.

Habitat Requirements:  The California red-legged frog requires a variety of habitat elements
with aquatic breeding areas embedded within a matrix of riparian and upland dispersal
habitats. Breeding sites of the California red-legged frog are in aquatic habitats including pools
and backwaters within streams and creeks, ponds, marshes, springs, sag ponds, dune ponds and
lagoons. Additionally, California red-legged frogs frequently breed in artificial impoundments
such as stock ponds.

Recovery Objective:  The objective of this plan is to reduce threats and improve the
population status of the California red-legged frog sufficiently to warrant delisting.

Recovery Priority Number:  6C, per criteria published by Federal Register Notice (48 FR
43098; September 21, 1983). This number indicates a subspecies with high threats and low
recovery potential, in conflict with development projects.

Recovery Criteria:  This subspecies will be considered for delisting when:

1) Suitable habitats within all core areas (described in Section II of this recovery plan) are
protected and/or managed for California red-legged frogs in perpetuity, and the ecological
integrity of these areas is not threatened by adverse anthropogenic habitat modification
(including indirect effects of upstream/downstream land uses);

2) Existing populations, throughout the range, are stable (i.e., reproductive rates allow for long
term viability without human intervention).  Population status will be documented through
establishment and implementation of a scientifically acceptable population monitoring
program for at least a 15-year period, which is approximately 4 to 5 generations of the
California red-legged frog. This 15-year period will preferably include an average
precipitation cycle.  An average precipitation cycle is a period when annual rainfall includes
average to 35 percent above-average through greater than 35 percent below-average and
back to average or greater.  The direction of change is unimportant in this criterion.

3) Populations are geographically distributed in a manner that allows for the continued
existence of viable metapopulations despite fluctuations in the status of individual
populations (i.e. when populations are stable or increasing at each core area);

4) The subspecies is successfully reestablished in portions of its historic range such that at
least one reestablished population is stable/increasing at each core area where frogs are
currently absent; and

iv
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5) The amount of additional habitat needed for population connectivity, recolonization, and
dispersal has been determined, protected, and managed for California red-legged frogs.

Actions Needed:
1. Protect known populations and reestablish populations.
2. Protect suitable habitat, corridors, and core areas.
3. Develop and implement management plans for preserved habitat, occupied watersheds, and

core areas.
4. Develop land use guidelines.
5. Gather biological and ecological data necessary for conservation of the species.
6. Monitor existing populations and conduct surveys for new populations.
7. Establish an outreach program.

Estimated Cost of Recovery: $10,031,500 plus costs that are not yet determined.

Date of Recovery:  Delisting could occur by 2025 if recovery criteria have been met.
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22 Recovery Plan for the California Red-legged Frog

waste from cattle ranches and dairies (San
Francisco Chronicle 1998).

Overall, grazing may both enhance California
red-legged frog populations and be a
detriment to habitat suitability; the effects
probably depend on the grazing practices,
watershed integrity, and conditions of a
particular site. For example, the East Bay
Regional Park District uses livestock grazing
for vegetation management and habitat
enhancement. The vast majority of California
red-legged frogs observed on Park District
lands are in artificial ponds or in streams that
are exposed to livestock grazing (Bobzien et
al. 2000). While safeguards may be needed to
protect riparian and aquatic habitats, with
proper management of artificial ponds and
appropriate grazing regimes, this land use
may prove to be a benefit to this species as
witnessed in Alameda, Contra Costa, Marin,
Sonoma, Santa Cruz, and San Luis Obispo
Counties (N. Scott in litt. 1999).

Recreation and Off-Road Vehicles. Routine
road maintenance, trail development, and
facilities construction associated with parks
and other public lands, in or adjacent to
California red-legged frog habitat can
degrade habitat quality (U.S. Fish and
Wildlife Service 1996a). Heavy recreational
use of parks (e.g., fishing, hiking, use of
developed sites, dispersed camping) can also
degrade habitat for the California red-legged
frog. People tend to congregate around
aquatic areas and can trample vegetation,
trample frog eggs and young, increase noise
levels, and change the environment. At Big
Basin Redwoods State Park in Santa Cruz
County, heavy recreational use may have
contributed to the disappearance of California
red-legged frogs from Opal Creek (U.S. Fish
and Wildlife Service 1996a).

Unmanaged off-road vehicles can damage
riparian vegetation, increase siltation in pools,
compact soils, disturb the water in stream
channels, and crush frogs. California red-
legged frogs were eliminated, in part by off-
road vehicle activities, at the Mojave River
above Victorville, and at Rincon Station on
the West Fork of the San Gabriel River (U.S.
Fish and Wildlife Service 1996a).

Mountain bikes may also pose a threat to
California red-legged frogs. Wilder Ranch
(Santa Cruz County) is used by a high
number of mountain bikers daily. In 1996, a
sub-adult red-legged frog was observed on a
bike trail along Baldwin Creek. Where bike
paths are regularly used at night on the
University of California Santa Cruz campus,
there have been reported deaths of California
red-legged frogs due to bike strike (M.
Allaback in litt. 2000).

Recreational activities such as angling often
result in the introduction of non-native
species either through the artificial stocking
of streams, lakes, and ponds or the use of
non-native species as bait. These non-native
species, such as bass and sunfish, can prey
upon and ultimately eliminate native species.
Mechanical disturbances of habitats, such as
trampling of vegetation, can increase the
proliferation of non-native vegetation.
Littering associated with recreational
activities can also introduce toxic substances
such as motor oil, antifreeze, and other
substances or items that are harmful to the
aquatic and riparian community (S. Chubb in
litt.  1998).

Timber Harvesting. Timber operations and
related practices occurring on commercial,
private, and public timberlands within
watersheds inhabited by the California red-
legged frog may contribute to the degradation
of instream and riparian habitat and the
decline of California red-legged frog and
other aquatic species. The effects that degrade
habitat include increased sedimentation of
gravels and pools, removal of trees that
provide instream and streamside habitat
structure and shade, and changed patterns of
runoff (U.S. Fish and Wildlife Service 1996a,
1996b). Access roads, haul roads, skid trails,
and ground based (tractor) yarding systems
have great impacts related to sedimentation
and compaction. Wet weather operations also
have more potential for impacts. Timber
harvesting in upland habitat can also impact
California red-legged frogs by causing direct
harm or injury to frogs that may be dispersing
or sheltering.

Within the current range of the California red-

Case 3:20-cv-06453-JD   Document 61-1   Filed 05/20/21   Page 146 of 146


	SGG Dec iso Mtn for Prelim Injunction
	Ex. A Gualala River _ California Northcoast Regional Water Quality Control Board website excerpt
	Ex. B - NMFS Recovery Plan excerpts
	Ex. C - gualala_cdfg_hunter_1989_letter2mccoy (1)
	Ex. D - THP Excerpts



