
-. * .. - ,, 
+ 

; Et6- s \ c 

California Regional water ' ~ u a l i t ~  Control Board 
. . North Coast Region 

William R. Massey, Chairman 

httn://\mw~.s~~rcb.cii.~!ov/nvacbl/ 
a 5550 Skylane Boulevard, Suite A, Santa Rosa, California 95403 
Phone 1-877-72 1-9203 Oftice (707) 576-2220 FAX (707) 523-0135 

To: Bruce Gwynne, Environmental Specialist 
TMDL Development Unit 

From: Cherie Blatt, Water Resources Control Engineer 
Russian/Mendocino Unit 
Timber Harvest Review Division 

Date: June 2,2004 

Subject: Request for Big Salmon Creek Watershed Placement on the Clean Water 
Act, Section 303(d) List for Sediment Impairment I 

Thank you for this opportunity to request that Big Salmon Creek be placed on the Clean 
Water Act, Section 303(d) list for Sediment Impairment. Big Salmon Creek contains a 
high level of fine sediment throughout the watershed. Current proposed activities in the 
watershed do not improve the fine sediment loads. The watershed contains populations 
of Coho Salmon and Steelhead Trout, both threatened species under the Federal 
Endangered Species Act. Other large watersheds on the California Coast have 303(d) 
listing influencing extra precautions on land activity performance. CWA listing is crucial 
to funding for anadromous fisheries improvement projects. The documents and water 
quality data attached show that Big Salmon Cre'ek now qualifies for CWA 303(d) listing 
and the protection that follows. 

The Big Salmon Creek watershed, located between the Albion and the Navarro River 
watersheds in northwestern California, contains 8600 acres. Approximately 40 percent of 
this watershed has been harvested for timber in'the past 10 years. Note that 14 percent of 
the timber harvesting was using the clearcut prescription method. Approximately 800 
acres of this total area has been harvested twice. Also, 55 percent of the watershed was 
harvested from 1974 to 1993, totaling 4,728 acres. Again, approximately 800 acres of 
this total area has been harvested twice. Note that some of the watershed is not forested 
and contains grasslands largely in the lower portion of the watershed near the coast. 
Timber harvest activities may be the largest contributor to sediment loads in the 
watershed. Old railroad grade construction and use in the fish bearing watercourses, 
tractor skidding of logs down old ephemeral channels, and roads in the riparian zone all 
contributed sediment that still lies on the channel bed. 

The Regional Board's first formal recognition of the sediment problem in Big Salmon 
Creek watershed began in 1993. Inspections, observations, and memos on the condition 



of the watershed were performed and completed due to the submittal of Georgia Pacific's 
Timber Harvest Plan (THP) 1-93-391 MEN. Copies of those memos (attached) indicate 
high sediment load in the watercourses, dirt roads in riparian zones, and lack of large 
woody debris structure for salmonid habitat. , 

The California Department of Fish and Game is lead agency for Permit No. 1600-2002- 
0765-3, a large woody debris placement project on the main stem of Big Salmon Creek. 
This document demonstrates the salmonid habitat problems including the lack of 
adequate large woody debris in the channel and sedimentation. The project, proposed by 
Hawthorne Timber Company (as a penalty for a past sediment discharge), will place 14 
large woody debris structures in the main channel for fish habitat and sediment metering. 

Two large timber harvest plans are planned for implementation this summer. The latest 
proposal is Timber Harvest Plan 1-02-061 MEN. In this THP, Hawthorne Timber 
Company proposes to harvest 3 17 acres in the watershed, 50 percent >of which includes 
the clearcut prescription method. The Cumulative Watershed Effects section of this THP 
discusses the degradation in the stream. This section of the THP also contains 2000-2002 
McNeil sediment sieve sampling results. A sediment size of less than 0.85 millimeters is 
common in the stream bottom at all sampling sites (tables attached). 

THP 1-02-014 MEN harvested in 2002 contains 1993-2000 McNeil sediment sieve 
sampling results. Again, sediment size of less than 0.85 millimeters is common in the 
stream bottom at all sampling sites (tables attached). The total 1,O years of data show no 
improvement in sediment leaving the stream system. 

Please place Big Salmon Creek on the CWA Section 303(d) list for sediment impairment. 

If you have any questions regarding these comments, please telephone me at (707) 576- 
2755. 

Attachments: Memos and Tables 
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Campbell Timberland Management, LLC I 
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' PROJECT DESCRIPTION and PROJECT~C0M)XTIONS , , 

. . 

Description 

The Salmon Creek watershed is located in Mendocino County on the North Coast of California 
The watershed drains approximately 8600 acres and continues to support relatively small but 
robust populations of steelhead trout and coho salmon. The mainstem channel of Salmon Creek 
is a low gradient, moderately entrenched, alluvial channel. Field observations and habitat 
surveh both indicate that the lack of in-channel large woody debris (LWD) may be a limiting 
factor for salmonid production in the watershed. 

I 

In an effort to increase the potential of Salmon Creek to produce salmonids, Hawthorne Timber 
Company, LLC proposes to implement a LWD restoration project. The proposed restoration 
project will be accomplished in general accordance with the methods outlined in the California 
Salmonid Stream Habitat Restoration Manual (3d Edition, January 1998). A total of fourteen 
individual structures will be created within the thirteen selected stream segments. Individual 
structures will be an aggregate of native materials limited to native logs and rootwads. 

, 

conditions 

1. Work within the s t r edpa r i an  corridor shall be confined to the period June 1 srn through 
October 1 S~ of 2003,2004,2~05, and 2006. 

( I  

2. The placement of in-steam structures shall generally follow the methods outlined in the 
California Salmonid Stream Habitat Restoration Manual (3rd edition, January 1998). 

... 

3. No heavy equipment shall operate in the live stream, except that an excavator~log loader '. 

operated from the bank may reach into the stream to slowly lower and place (not drop) 
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rootwads, logs andlor rocks in the watercourse.. 
I 

4. Root wads and log placement shall not result in the loss of pool habitkt for salmonids. 
For example, once a structure is installed, it shall not occupy the existing pool volume to 
such an extent that salmonids a& excluded from the pool. 

5. The idstallation of structures shall avoid excavation in the bed or banks of the stream. 

6. ;An authority (i.e. fisheries biologist, hydrologist, Aquatic Resource ~anaeer or 
Maintenance Supervisor) who can halt wo* activities and recommend measures for 
avoiding adverse effects to salmonids and their habitat shall be piesent on site during 
project implementation. 

7. The operator shall take whatever precautions are necessary to minimize the discharge of 
fine sediment k r n  the work site to the waters of the state. 

8. Gravel to be used to improve spawning bed conditions shall be washed river run material, 
ranging in size fiom one to three inches in diameter. 

I 

9. Staginghtorage areas for equipment, materials, fbels, lubricants and solvents, shall be 
located outside of the stream's high water channel and associated riparian area. 
Stationary equipment such as motors, pumps, generators, compressors, and welders, 
located within the dry portion of the stream channel or adjacent 6: the stream shall be 
positioned over drip-pans. Vehicles ,shall be moved out of the nonnal high water area of 
the stream prior to refueling and lubricating. 

10. If the Operator needs more time to complete the authorized activity, the work period may 
be extended on a day-to-day basis by Corinne Medlin at (707) 944-5526, or, alternatively, 
to the Yountville office at (707)-944-5520. 

1 1. A copy of this agreement must be provided to the contractor and a11 subcontractors who 
work within the stream zone and must be in theu possession at $e work site; 

12. Building materials and/or construction equipment shall not be stockpiled or stored where 
they could be washed into the water or where they will cover aquatic or riparian 
vegetation. 

13. Debris, soil, silt, bark, rubbish, creosote-treated wood, raw cempntlconcrete or washings 
thereof, asphalt, paint or other coating material, oil or other petroleum products, or any 
other substances which could be hazardous to aquatic life, resulting fiom project related 
activities, shall be prevented fiom contaminating the soil and/or entering the waters of the 

, state. Any of these materials, glacedwithin or where they may enter a stream or lake, by 
Operator or any party working under contract, or with the permission of the Operator, 
shall be removed immediately. 
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14. Department personnel or its agents may inspect the work site at any time. 
s 

L 

15. The Operator is liable for compliance with the terms of this Agreement, including . 
violations committed by the contractors and/or subcontractors. The Department reserves 
the right to suspend construction activity described in this Agreement if the Department 
determines any of the following has occurred: 
A). Failure to comply with any of the conditions of this Agreement 
B). Information provided in support of the Agreement is determined by the Department to 
be inaccurate. 
C). Information becomes available to the-Department that was not'known when preparing 
the original conditions of this Agreement (including, but not limited to, the occurrence of 
State or federally listed species in the area or risk to resources not previously observed) 
D).The project as described in the Agreement has changed or conditions affecting fish 
and wildlife resources change. 

Any violation of the terms of this Agreement may result in the project being stopped, a citation 
being issued, or charges being filed with the District Attorney. Contracfors and subcontractors 
may also be liable for violating the conditions of this agreement. 

Amendments and Renewals 

The Operator shall notify the Departmkt before any modifications are made in the project plans 
submitted to the Department. Project modifications may require an amendment or a new 
notification. 

This Agreement is transferable to subsequent owners of the project property by requesting an 
amendment. 

To renew the Agreement beyond the expiration date, a written request for a renewal must be 
submitted to the Department (1 600 Program, Post Office Box 47, Yountville, California 94599) 
for consideration at least 30 days before the Agreement expiration date. A renewal requires a 
fee. The Fee Schedule can be obtained at www .dte.ca.cov, 1600 or by phone at (707) 944-5520. 
Renewals of the original Agreement are issued at the discretion of the Department. 

To modify the project, a written request for an amendment must be submitted to the Department 
(1 600 Program, Post Office Box 47, Yountville, California 94599). The fee for an amendment is 
one-half (%) of the original fee. Amendments to the original Agreement are issued at the 
discretion of the Department. g 

I 

Please note that you may not proceed with construction until your proposedproject has 
undergone ... CEQA review and the ~epartment signs the Agreement. ' 

I, the undersigned, state that hhe above is the final description of the project I am 
submitting to the Department for CEQA review, leading to an Agreement, and agree to 
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Draft Initial Studymegative Declaration for the 
Proposed Campbell Timberland Management, U C  

Salmon Creek lnstream Enhancement Project 
Mendocino County, California 

Lead Agency: 

State of California 
The Resources Agency 

Department of Fish and Game 
Central Coast Region 

PO Box 47 
Yountville, CA 94599 

I 
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I Prepared by: ' 
I 

Alice Berg & ~ssociates, LLC 
606 Main Street Suite 2 

~krndale, CA 95536 
' 707-786-91 62 I 

September 2003, 



1. Introduction and Summary 
1.1 Environmental Review Process 

Campbell Timberland Management, LLC (CTM) is proposing to enhance instreyn habitat within Salmon 
Creek, tributary to the Pacific Ocean near the town of Albion, Mendocino County, CA. Instream 
enhancement will consist of placing up to 13 large wood structures into Salmon Creek and two of its 
tributaries, Donnelley Gulch and Hazel Creek, to enhance instream habitat for Pacific salmonids (herein 
after referred to as the Project). 

Califomia Department of ~ i s h  and Game (CDFG) is the lead agency. This Initial Study (IS) and a 
Negative Declaration (ND) was prepared on behalf of CDFG for the proposed Project pursuant to the 
California Environmental Quality Act (CEQA), as amended (Public Resources Code Section 21000 et 
seq.) and in accordance with CEQA Guidelines (California Code of Regulations Section 15000 et seq.). 
The ND will be considered for adoption after the public review period concludes and public comments 
are evaluated and the CDFG finds there is no substantive evidence that the proposed project will have a 
significant adverse effect on the environment. The Project is anticipated to result in beneficial effects to 
Pacific salmonids and their habitat in Salmon Creek. 

The purpose of this IS is to determine whether implementation of the proposed Project would result in 
potentially significant effects to the environment and, if so, to incorporate mitigation measures to reduce 
or eliminate the proposed Project's significant or potentially significant adverse effects to a less-than- 
significant level: 

1.2 Summary of Findings 
Section 4 of this IS contains an Environmental Checklist identifying the potential environmental effects 
by topic and a brief discussion of each potential effect as a result of the proposed Project. Based on the 
environmental checklist prepared for the proposed Project and the supporting enyironmental analysis, the 
proposed Project would have no adverse impacts or less than significant adverse impacts for the following 
issues: cultural resources, biological resources, land use and agricultural resources, population and 
housing, recreation, geology and soils, hydrology and water quality, noise, air quality, transportation and 
circulation, energy and mineral resources, public services, utility and service systems, aesthetic and 
hazards. 

As provided in CEQA, Section 2 1064, a ND could be prepared for a project subject to CEQA if the 
proposed Project will not have a significant adverse effect on the environment. There is no substantial 
evidence that the proposed Project would have a significant adverse effect on the environment as 
indicated by the information and analysis presented in this IS, therefore, CDFG will prepare and adopt a 
ND pursuant to CEQA Guidelines. 

2. Project Location, Description and Plirpose and Need 
2.1 Project Location 

The Project is located on lands owned by Hawthorne Timber Company, LLC and managed by CTM 
within Salmon Creek, a tributary to the Pacific Ocean near the town of Albion, Mendocino County, 
California (Appendix A). CTM proposes to restore large wood in Salmon Creek and two of its 
tributaries, Donnelley Gulch and Hazel Creek, in locations depicted in the Salmon Creek L WD Project 
Map (Appendix A). The project area is within the Salmon Creek watershed, located off of State Highway 
1 near the town of Albion, CA. The project area is bounded by Albion Ridge Road to the North and 
Navarro Ridge Road to the South. CTM manages lands within the project area for industrial timber 
production. 

, 



I , 
2.2 Project Description 

The proposed Project consists of placing up to 13 large wood structures (redwood and fir logs and 
rootwads) into Salmon Creek and two of its tributaries to enhance instream habitat for Pacific salmonids. 

The Project is anticipated to begin in the summer of 2004 (pending approval of environmenyl permits) 
and the project duration is anticipated to be 8-12 weeks total. If environmental permits are delayed and 
the Project starts later than anticipated, all work will be completed during low flow periods as soon as 
permits are obtained, and will be completed prior to October 15th. Short term extensions to this ending 
date may be requested by the project proponent through consultation with the local CDFG contact in the 
event that logistical complications result in project delays. Any such extensions would be limited to no 
more than seven days and work would only occur during dry weather and soil conditions. A11 operations 
would cease if significant rain is predicted. Erosion control measures on any exposed soils (e.g. 
associated with equipment operations) would be implemented prior to significant rain events. Monitoring 
actions associated with the Project will extend over a three-year period. 

The proposed instrearn structure designs were based on recommendations contained in the California 
Stream Habitat Restoration Manual (Flosi et al. 1998). However, it is proposed that the structures will be 
anchored using root wads, boulders and other natural means rather then cables. Stream channels undergo 
a consistent series of adjustments over time to accommodate changes or alterations in driving v+ables, 
such as inputs of large wood. Unanchored large wood reduces the risk of unintended consequences (high 
and dry structures, bank erosion caused by subsequent channel adjustments, etc.) knd structures may 
adjust to the stream's natural hydraulic regime. Thus, large wood will be placed and stabilized using 
rootwads or the weight of the structure, which will allow the structures to readjust as the channel seeks 
equilibrium with the structures. 

In September 2002 CTM prepared the Salm,on Creek Project Work Plan (Appendix B), which contains an 
assessment of channel conditions in Salmon Creek, a description of the large wood'placement project 
proposed herein, a map showing the project'reaches, and photographs of the types of large wood 
structures to be implemented. 

Field observations and surveys both indicate that a lack of in-channel large wood may be a limiting factor 
for salmonid production in the watershed. CDFG records from the 1980's document the removal of large 
wood toenhance fish migration. These actions degraded habitat conditions for ilmonids. However, 
improving trends in riparian conditions and habitat quality, as well as increasing numbers of spawning 
adults and juvenile salmon have been observed by CTM. 

The specific configuration of each wood structure will vary by site depending on site-specific conditions 
and identified objective (Table 1). CTM has identified objectives by site (Table I) and will use different 
configurations of large wood to promote cHannel roughness, gravel sorting, habitat complexity, cover and 
wood jams. Individual structures will be an aggregate of native materials including rootwads and logs. 
Project implementation will not require felling of live trees as materials have been stockpiled near the 
sites. At many of the sites, existing down trees that are spanning the creek will be cut and allowed to fall 
into the creek to form structure and cover. Down trees that are cut may be moved so that ends point 
downstream to maximize habitat enhancement by causing scour and providing cover. All of the down 
trees proposed for use in habitat enhancement are still attached to root wads. These logs will be stabilized 
or anchored by leaving at least two thirds of the log on the bank and one third will extend into the 
channel. 



.Table 1. Restoration objective by site. 
, , 

1 site # 1 Channel I Gravel Sorting 1 Habitat . I .Provide Cover I Promote Wood 1 

The Project was designed to minimize ground and vegetation disturbance. Heavy equipment (excavator 
or heel boom loltder) will be used to place logs in or near the stream channel; hand labor and tools will be 
used to make final adjustments to the structures. Heavy equipment may also be used to adjust logs, 
anchor logs into streambanks and to place the anchoring structures (root wads). Heavy equipment will 
stage on the existing haul road but may need to traverse into riparian areas for short distances to reach the 
proposed sites. Equipment will then stage on or near streambanks and will reach over into the stream 
channel to place the structures. If equipment disturbs ground cover or exposes hare soils, erosion control 
measures will be implemented including raking soil duff back over exposed soils, mulching bare soils, 
and installing silt fences, straw bales andlor down logs if disturbed areas slope towards a watercourse. 
Erosion control measures would be implemented on all exposed soils prior to significant rain events. To 
allow for operational flexibility and uncertain environmental conditions the project proponent desires the 
option to remove up to five trees per 100 meter reach of stream, but only if necessary to allow for access 
to the site. No trees over 12 inches diameter breast height (dbh) shall be cut without prior consultation 
with CDFG. Any felled trees shall either be utilized in structure construction, as'erosion control 
structures or left on site. 

In addition to the equipment noted above, some of the structure design and installation may be completed 
by the California Conservation Corps (CCC) hand crews. All work will be done in accordance with the 
California Stream Habitat Restoration Manual (Flosi el al. 1998). 

CTM will provide all ofthe large wood pieces required for the Project and has stockpiled the wood on 
existing landings within the Project vicinity. The logs and root wads were formerly down material andlor 
cull logs from prior timber harvest plans. As mentioned earlier. additional dead and down trees that are 
currently spanning Salmon Greek will be felled into the creek to create scour and cover for salmonids. 

Use of Best Management Practices (BMPs) will be implemented at each site to help minimize erosion 
including: 

1. Scheduling ofproject- the Project will be implemented during the dry season in the summer 
of 2004; the Project will require approximately 8-12 weeks to complete; the Project will be 
complete by October 15th. 2004 to minimize potential for erosion and run-off. If at any time 
during implementation, significant rains are forecast, CTM will be on site to initiate 



shutdown of operations and to ensure that erosion control measures are implemented. 
Operations will not resume untillsoils are no longer saturated. 

2. Stabilized Ingress and Egress Points-points of access for heavy equipment will be stable 
areas less than 50% slope and less than 1000 feet in length off of an existing haul road. 
Ingresslegress points will avoid wet areas. 

3 Servicing and Refueling of Equipment- CTM will prevent pollutants such as fuels, lubricants, 
bitumen's, and other harmful materials fiom being discharged into or near the river by 
refueling only in upland areas, by properly maintaining equipment prior to construction, and 
by washing equipment. All heavy equipment shall be reasonably clean of grease and oil prior 
to entering the project area. All lube and hydraulic oil leaks shall be identified and fixed 
prior to equipment entering the construction area. All visible deposits of petroleum products 
(oil, grease, etc.) that may dislodge and enter watercourses shall be removed prior to 
operations. No storage of fuel will occur in riparian or stream zones. Refueling of equipment 
will only occur during daylight hours. Oil absorbent booms or pads will be kept on site at all 
times during implementation. , 

2.3 Purpose and Need 
In September 2002 CTM submitted a Notification of Lake or streambed Alteration for the proposed 
Projecf. Although the proposed Project is beneficial in nature and is designed to enhance the condition of 
aquatic habitat, placement of large wood may be considered an alteration of the bed, bank, or flow, and a 
Lake or Streamked Alteration Agreement for the Project is warranted. Unless the Project is exempt, 
CDFG may not issue a Lake or Streambed Alteration Agreement until the Project has been reviewed in 
accordance with CEQA. 

3. Environmental Setting, Potential Effects, and Proposed Mitigation Measuhs 
3.1 Environmental Setting 

The Salmon Creek watershed is located in Mendocino County on the North Coast of California. The 
watershed drains approximately 8600 acres and continues to support relatively small but robust 
populations of Northern California (NC) steelhead and Central Coast (CC) coho salmon. Hawthorne 
Timber Company, LLC owns approximately 5 1% of the watershed. Discharge rates, which are not 
influenced by snow pack, vary significantly between summer and winter flows. Water temperatures are 
moderated by the coastal marine environment and range from 7" C in winter to 15; C in summer. The 
mainstem of Salmon Creek is a low gradient, moderately entrenched, alluvial channel. Monitoring data 
collected over the past eight years indicate that sediment stored in the system from past land use practices 
and a lack of large wood may be limiting factors for salmonid production in this watershed. CTM has an 
ongoing program of addressing current sediment sources, which are primarily road-related. 

The Mediterranean climate in the Project vicinity is characterized by a pattern of,low-intensity rainfall in 
the winter and cool, dry summers with coastal fog. Vegetation in the Salmon Creek watershed is 2"" and 
3rd growth coastal mixed evergreen forest originating from harvests in the1 930s. Subsequent partial 
harvests of residual older trees and partial harvests of the younger trees resulted in under-story shrub, 
forb, grass, and young tree regeneration in some areas. Canopy cover varies from moderately open in 
recently cut areas to nearly closed in 2nd growth stands. Dominant and co-dominant tree diameters range 
fiom eighteen to thirty inches, with occasional trees in excess of 50" dbh. 

Salmon Creek appears on maps in 1866 when the GLO land survey went through the area. At that time 
there were few notes regarding the region. The lower regions near the mouth have two separate dwellings 
denoted, and the Navam Ridge and Albion Ridge roads appear to be present, granting access to most of 
the area. The pygmy area would seem to be covered by the 'burnt pine opening' designation. A 
conjecture would be that it was burnt in an attempt to convert it to agricultural uses, but given the poor 
soils was allowed to reforest. The upper reaches of the watershed area have the general notation of well 



timbered, but a 'timber road' is shown where the Middle Ridge Road is nowadays. The only mill known 
in the area would have been the Albion Mill, which shows on the map. "White's Mill" which became 
Whitesboro near the mouth of Salmon Creek was built about 1876. Whitesboro was fed by the railroads 
which extended down Salmon Creek, apparently eventually connecting Pullen's mill to White's Mill and 
the wharf. There is also reference to a shingle'mill in the area during this timeframe. Whitesboro burned 
down in 1894. There are reports that the rails were salved for scrap iron during WWII. 

By the late 1870s families had settled in the middle and upper Salmon creeks. Homesites occurred near 
Ketty, Hardell and Pullen Gulches at least. Orchards were planted, areas fenced, houses and mills built. 
The Pullen's homesteaded near Pullen Gulch and built a mill in 1876 at the confluence of the north and 
main forks of Hazel creek. This mill was making 1500 tieslday by 1880 and was served by five Ox 
teams. 

The Hardell homestead and mill appears to have been built later. These mills were served by spill dams 
and railways. The full extent of the railways is unknown, but an older map indicates they went from 
Whitesboro at the mouth and spurred up Hazel Creek and Donnelly Creek, the accuracy of this map is not 
the highest- it shows Hazel creek connecting to the Albion. Unlike the giant dams on Big River, the 
smaller spill dams would probably not be suited for log drives down river. They served to create 
millponds and possibly to back up water for diversion to other locations or for power. These millponds 
changed the character of the creeks, with some impacts extending down to current times. 

Typical harvest 'practices of that era included slash burning following timber falling , resulting in an 
economic clear-cut of the area. This resulted in developing Douglas Fir and Grand Fir replacement stands 
combined with ,redwood stump sprouting. Construction of railroads and associated haul routes had a 
significant impact on the watersheds they were located within. Soil and debris were often deposited into 
the watercourses se$erely impacting the hydrological functions of these streams. 

Since that time much of the timbered land was consolidated under the Hardells. It appears that in 1970 
Boise-Cascade (a predecessor of this owner) bought much the land in Salmon Creek from the Hardells 
and Henrys (Leo Hardell left 5 heirs), the Henrys retaining ownership of an outblock along the 'Elliot 
Road'. At some point part of the 'Kitchen' ownership was obtained also. A portion of the area is also 
owned by Mendocino Redwood Company (MRC) and there 'are also many small landowners dispersed 
along the ridgetop roads. 

Department of Fish and Game files indicate that in 1966 most of the Big Salmon Creek drainage was 
unsatisfactory for steelhead and Coho as the result of numerous log barriers in the channels. At the 
request of property owners within the watershed the bamers were removed by 1984. Fish population 
sampling by Wendal Jones in 1986 indicated the presence of coho salmon. More recent studies by CDFG 
and CDF indicate that the barrier removal may have been overzealous and large'organic debris may now 
be lacking in the drainage. 

Later logging history is less clear. It is evident that in 1968 the Hardells had awarded a cutting contract 
for 4.0mmbf, and at that time were projecting I .Ommbf/year, but that escalated 'and in 1969 the Hardells 
were offering a timber sale which included most of the current plan area (all but units A and D). This was 
a 350-acre unit covering 4.3mmbf. lnformation in the bid package indicates that the roads and skid trails 
were already constructed and that some of the larger fir had already been removed 'several years ago'. Of 
the 3.5mmbf of redwood the majority was in trees 36-60" dbh and just under 0.5mmbf was Old Growth, 
while the 0.8mmbf of Douglas-fir was under 30" dbh. The prescription was all merch. trees 22" DBH 
and greater and an unspecified amount of smaller timber which were marked. From this information it 
would seem that a tractor high grade removed the overstory Douglas-fir sometime in the mid 1960s, and 
that this overstory removal was the first major e n v  since the initial logging in the 1880s-1930s. 



The old Union Lumber Company (ULCO)/Boise-Cascade maps from the early 1970s show some cutting, 
but unspecified as to what manner, and they may be the early FPR entries. Prior to passage of the Forest 
Practice Rules, there was a field trip by the Board of Forestry that included Salmon creek. Unfortunately 
the report of this has gone missing from our forestry library. One of the pictures of that field trip depicts 

. an apparent Humboldt crossing, massive slash in the creek, and clearly evident CAT tracks entering and 
leaving the creek. The exact location is unknown, but from the general time frame-it could have been one 
of the crossings in Donnelly Gulch. 

Outside of timber harvest, the main activity in the watershed is probably the urbanization along the ridges. 
This has a negative side in that it is a form of permanent impact, (something noted in the NDDB 
regarding Pygmy sites is that the greatest threat is urbanization), and by introducing greater numbers of 
people to the area has not helped the trespassing issue. 

Logging activities conducted prior to the forest practice act, historic road construction, grazing and other 
land use activities are still contributing to the bedload of Hazel Creek, Donnelly Gulch and Big Salmon 
Creek. Recent monitoring activities conducted in order to quantify the present condition and trends 
within the watershed have been submitted to the CDF in recent THPs. Stream habitat surveys, sediment, 
temperature and vertebrate population monitoring information for Salmon Creek are included in section 
v. 

b 

Currently, harvest is conducted under the California Forest Practice Rules and C-TM's lands in the 
Salmon Creek watershed have been in uneven aged management resulting in a mosaic of both even and 
uneven aged stand types. Surveys of large wood in Salmon Creek were conducted by CTM in 2000 and 
indicated that wood levels were low. The combination of past logging practices that removed large 
conifers fiom recruitment zones along streams and "stream cleaning" efforts that odcurred in Salmon 
Creek in the 1980s have contributed to the current low levels of large wood. 

Pacific salmonid habitat in Salmon Creek has'been impacted by past land use androads, and 
sedimentation from roads continues to impact habitat. However, the watershed has revegetated and over- 
all inseeam habitat is on a trajectory of recovery and has historically supported relatiyely small but robust 
populations of steelhead trout and coho salmon. CTM (2002) biologists have reported that Salmon Creek 
has optimal coho habitat conditions and, considering the small drainage area, has consistently had high 
rates of coho production. 

In April 2003 coho salmon redds were observed in Salmon Creek in gravel bars and pool tailouts, as well 
as Pacific Lamprey redds. During this survey: CTM initially intended to count Young Of the Year 
(YOY) salmonids on a per pool basis, however the YOY produced during the spawning season of 2001 - 
02 were too numerous to count effectively. In the fall of 2001, abundant rainfall occurred early in the 
season, creating ideal coho spawning conditibfis. Due to the beneficial weather conditions, most 
backwaters, side channels, and areas with reduced flow rates contained newly emergent steelhead and 
coho juveniles. In deeper pools, second year class coho salmon and steelhead were observed. Surveyors 
observed that the channel was aggraded and had newly deposited substrates. Emdeddedness levels had 
significantly decreased relative to levels measured in 1995, however levels were still relatively high and 
deltas of bedload material occurred at many of the gulch confluences. The large cobbles and small 
boulders composing the channel substrate in i a n y  areas consistently had the hard angled characteristics 
attributed to recent erosion and deposition. Although much of the substrate appeyed to be aggraded, and 
the cobbles armored, the numbers of larval salmonids observed in 2002 indicated that survival to 
emergence occurred at a successful rate. Surveyors also inspected a number of redds and concluded that 
areas with excessive fine sediment were not selected by fish for redd construction and that the process of 
redd construction actively winnows out fine sediment material from substrates. 

6 



Canopy cover over Salmon Creek was 78 % in April 2002,37% provided by conifers and 41% provided 
by deciduous trees. Stream temperatures are strongly influenced by the marine coastal climate. lnstream 
thermal data loggers that have been located thrpughout Salmon Creek and its tributaries since 1994 
indicate that the Maximum Weekly Average Temperature (MWAT) has never exceeded 1 6 . 8 O  C, a target 
value considered to be the thermal point which, if exceeded, precludes the presence of coho (Welsh, 
2000). Salmon Creek, according to the thermal data collected throughout the watershed, has optimal 
temperatures for coho production. 

Pool habitat in the surveyed reach of Salmon Creek was abundant relative to both frequency and area, 
which also indicated that the creek is suitable for coho production. Large wood in the wetted channel 
created 55 % of these pools, and rootwads created 1 1%. Pools were also relatively deep: 85% of pool 
habitat was over 2 feet deep, and 47% was over 3 feet. CTM (2002) reported that these habitat conditions 
are associated with superior salmonid production in general, and coho production in particular. 

CTM (2002) also reported that there appeared to be an overall paucity of large wood in the surveyed 
channel: Only 58% percent of the units contained LWD. Furthermore, only 40% of the units contained 
coniferous LWD; the significance being that deciduous wood deteriorates rapidly, decreasing instream 
structure and shelter values. Much of the ancient structural instream logs were removed by stream 
clearing crews. CTM (2002) reported that overall, this segment of Salmon Creek indicates that habitat is 
we11 on the way to recovery fiom the intrusive legacy effects of logging, farming,  railroad construction, 
stream clearing,'and road building activities and has many of the in-stream parameters that are optimal for 
coho production. 

CTM (2002) recommend that two parameters be addressed to enhance productivity in Salmon Creek: 
sediment and large wood. The primary source of recent sediment delivery in the survey reach was the 
periodic locations where the historic railroad grade is still calving into the active channel. Unfortunately, 
there is no management solution to address this legacy problem. A considerable passage of time will be 
necessary for the stream to reach equilibrium between the rate of sediment supply and transport. The 
secondary source of sediment delivery observed was old unstable roads and crossings in the upslope 
tributary gulches. 

Large wood was scarce in various locationsin 2002. In thesesame areas CTM 42002) noted the "butts" 
of many ancient weir logs that had been extracted from the channel by stream cleaning crews in the 
1980's. CTM (2002) biologists recommended that large wood be placed in the akive channel. 

3.2 Potential Effects and Proposed Mitigation Measures 
This IS section concludes that there is no substantial evidence that the proposed Project would have a 
significant negative effect on the environment, either by itself or in combination with other projects. The 
Project will have a net beneficial effect on aquatic dependent resources as described below. Mitigation 
monitoring is not necessary for mitigation measures that may be proposed to mitigate impacts defined as 
non-significant. An environmental checklist follows this section and summarizes effects discussed below. 

3.2. I Project Conditions 
On September 12,2002, CDFG issued Notification Number R3-2002-0472 for the proposed Project, 
which contained a Project Description and Conditions that were not acceptable to the project proponent. 
On September 9', 2002, CDFG issued a second Project Description and the following Conditions: 

1.  Work within the streamlriparian corridor shall be confined to the period June 1 5Ih through 
October 15th of 2003.2004,2005 and 2006. 



2. The placement of in-stream structures shall generally follow the methods outlined in the 
California Salmonid Stream Habitat Restoration Manual (3rd edition, January 1998). 

3. No heavy equipment shall operate in the live stream, except that an excavator/log loader operated 
from the bank may reach into the stream to slowly lower and place (not drop) rootwads, logs 
and/or rocks in the watercourse. 

4. Root wads and log placement shall not result in the loss of pool habitat for salmonids. For 
example, once a structure is installed, it shall not occupy the existing pool volume to such an 
extent that salmonids are excluded fiom the pool. 

5. The installation of structures shall avoid excavation in the bed or banks of the stream. 

6. An authority (i.e. fisheries biologist, hydrologist, Aquatic Resource Manager or Maintenance 
Supervisor) who can halt work activities and recommend measures for avoiding adverse effects to 
salmonids and their habitat shall be present on site during project implementation. 

7. The operator shall take whatever precautions are necessary to minimize the discharge of fine 
sediment from the work site to the waters of the state. 

8. Gravel to be used to improve spawning bed conditions shall be washed Fver run material, ranging 
in size 6om one to three inches in diameter. 

, 
9. Staginglstorage areas for equipment, materials, fuels, lubricants and solvents, shall be located 

outside of the stream's high water channel and associated riparian area. Stationary equipment 
such as motors, pumps, generators, compressors, and welders, located within the dry portion of 
the stream channel or adjacent to the stream shall be positioned over drip-pans. Vehicles shall be 
moved out of the normal high water area of the stream prior to refueling and lubricating. 

I 

10. If the Operator needs more time to complete the authorized activity, the work period may be 
extended on a day-to-day basis by Corinne Medlin at (707) 944-5526, or alternatively, to the 
Yountville office at (707) 944-5520. 

I I .  A copy of this agreement must be provided to the contractor and all subco"tractors who work 
within the stream zone and must be in their possession at the work site. 

12. Building materials and/or construction equipment shall not be stockpiled or stored where they 
could be washed into the water or where they will cover aquatic or riparian vegetation. 

! 

13. Debris, soil, silt, bark, rubbish, creoqote-treated wood, raw cementkoncrete or washings thereof, 
asphalt, paint or other coating material, oil or other petroleum products, or any other substances 
which could be hazardous to aquatic life, resulting from the project related activities, shall be 
prevented from contaminating the soil and/or entering the waters of the state. Any of these 
materials, placed within or where they may enter a stream or lake, by Operator or any party 
working under contract, or with the permission of the Operator, shall be removed immediately. 

14. Department personnel or its agents may inspect the work site at any time. 

15. The Operator is liable for compliance with the terms of the Agreement, including violations 
committed by the contractors and or subcontractors. The Depament reserves the right to 



suspend constrL . ,>a activity described in tLk Agreement if the Department determines any of 
the following has occurred: 
A) Failure to comply with any of the con- of this Agreement. 
B) Information provided in support of the Agreement is determined by the Department to be 

inaccurate. 
C) Information becomes available to the aQartment that was not known when preparing the 

original conditions of this Agreement (iifuding, but not limited to, the occurrence of State or 
federally li~ted~species in the area or rirf to resources not previously observed). 

D) The project as described in the Agree- has changed or conditions affecting fish and 
wildlife resources change. 

Any violation of the terms of this Agreement nay result in the project being stopped, a citation being 
issued, or changes being filed with the District Attorney. Contractors and subcontractors may also be 
liable for violating the conditions of this agree- 

3.2.2 Cultural Resources 
A records check of the California Historical Resounzs Information System (Records Check # 00-723) has 
revgaled the presence of one historical site in the gcrnl vicinity of the project (primary # CA-MEN- 
2899H). This site is an old railroad grade that is primarily adjacent to Salmon 'Creek throughout its 
length. Some small spurs extend up some side gulches for short distances. Many sections of the grade 
have been converted to logging roads over time. Odus areas have been heavily revegetated and are 
almost indistinguishable from surrounding timberlaud. The grade crossed themeek in several locations. 
At many of these locations nothing remains of the aiginal crossing structures. Inlsome areas, due to road 
construction, it is difficult to tell exactly where the railroad grade ends and the haul road begins. In these 
areas it is assumed that the rail grade ends where the current mad p d e  exceeds 4% and no evidence of 
any other road grade exists. This Archeological survey examined the areas along the old Salmon Creek 
Railroad grade for remnants of ties and rails. No remnants of historic features were found. During the 
survey surface scraps were also conducted in and near proposed equipment operations, searching for pre- 
historic artifacts. No evidence of pre-historic features or artifacts were located. Due to the fact that much 
of the old Salmon Creek rail road grade has been used as a haul road, that much of it has also been 
reclaimed by native vegetation, the fact that no rails or ties were found along the grade, and that the entire 
feature on this ownership has already been recorded it is highly unlikely that the proposed minimal 
equipment operations will have any impact on the site. 

3.2.3 Biological Resources I 

Fisheries 
Salmon Creek provides habitat for Pacific salmonids listed under the Endangered Species Act (ESA) 
including California Coastal (CC) coho salmon (Oncorhynchus kisurch), California Coastal (CC) Chinook 
salmon (0. tshawytscha) and Northern California (NC) steelhead (0. mykiss). CTM salmonid surveys 
have documented the presence of coho salmon and steelhead in Salmon Creek, Donnelley Gulch and 
Hazel Creek. Because the biological requirements of coho salmon, steelhead and Chinook salmon are 
similar, they are referred to collectivejy as "Pacific salrnonids" throughout this document. 

Critical habitat is designated for CC coho salmon to include all river reaches accessible to listed coho 
salmon from Punta Gorda south to the Sari Loren~o~River. The critical habitat designation for CC 
Chinook salmon was withdrawn in'2002. Critical habitat has not been designated for NC steelhead. 

In addition to federally designated critical habitat, Essential Fish Habitat (EFH) provisions of fc.c 
Magnuson-Stevens Act (MSA) require heightened consideration of commercial fish species* . ,? -  

resource management decisions. EFH is defined in section 3 of the MSA as "those waters a 
necessary to fish for spawning, breeding, feeding, or growth to maturity." Freshwater EFH 



salmonids includes all those streams, lakes, ponds, wetlands, and other water bodies currently, or 
historically, accessible to salmon in Washington, Oregon, Idaho, and California, except,areas upstream of 
certain impassable man-made barriers, and long-standing impassable natural barriers. Thus, Salmon 
Creek contains coho and Chinook salmon EFH, which is the functional equivalent of critical habitat. 

Coho Salmon (Oncorhynchus kisutch) 
Adult coho salmon typically enter rivers between September and February. Spawning occurs fiom 
November to January (Hassler 1987), but occasionally as late as February or March (Weitkamp et el. 
1995). Coho salmon eggs incubate for 35-50 days between November and March. Successful incubation 
depends on several factors including dissolved oxygen levels, temperature, substrate size, amount of fine 
sediment, and water velocity. Fry start emerging from the gravel two to three weeks after hatching and 
move into shallow areas with vegetative or other cover. As fry grow larger, they disperse up or 
downstream. In summer, coho salmon fry prefer pools or other slower velocity areas such as alcoves, 
with woody debris or overhanging vegetation. Juvenile coho salmon over-winter in slow water habitat 
with cover as well. Juveniles may rear in fresh water for up to 15 months then migrate to the ocean as 
smolts from March to June (Weitkamp et al. 1995). Coho salmon adults typically spend two years in the 
ocean before returning to their natal streams to spawn as three-year olds. Salmon Creek contains 
federally designated critical habitat for CC coho salmon. 

Chinook salmon (0. tshawytscha) 
Chinook salmon mature between 2 and 6+ years of age (Myers el a1. 1998). Fall-run Chinook salmon 
enter freshwater at an advanced stage of maturity, move rapidly to their spawning areas on the mainstem 
or lower tributaries of the rivers, and spawn within a few days or weeks of freshwalter entry (Healey 
1991). Post-emergent fry seek out shallow, near-shore areas with slow current and good cover, and begin 
feeding on small terrestrial and aquatic insec? and aquatic crustaceans. The optimum temperature range 
for rearing Chinook salmon fry is 50°F to 55°F (Rich 1997, Seymour 1956) and for fingerlings is 55°F to 
60°F (Rich 1997). In preparation for their entry into a saline environment, juvenile salmon undergo 
physiological transformations known as smoltification that adapt them for their transition to salt water. 
The optimal thermal range for Chinook during smoltification and seaward migration is 50°F to 5S°F 
(Rich 1997). Chinook salmon spend between one and four years in the ocean before returning to their 
natal streams to spawn (Myers et al. 1998). Chinook salmon addressed in this document exhibit,an 
ocean-type life history, and smolts out-migrate predominantly as subyearlings, generally during April 
through July. Chinook salmon spend between 2 and 5 years in the ocean (Bell 1991; Healey 1991), 
before returning to freshwater to spawn. Some Chinook salmon mum from the ocean to spawn one or 
more years before full-sized adults return, and are referred to as jacks (males) and jills (females). 

~teelhead'(0. mykiss). t 

Winter-run steelhead enter fresh water betwien November and April in the pacific Northwest (Busby et 
al. 1996; Nickelson et al. 1992), migrate to s awning areas, and then spawn, generally in April and May P (Barnhart 1986). Some adults, however, do not enter some coastal streams until 'spring, just before 
spawning (Meehan 1991). Depending on water temperature, steelhead eggs may incubate for 1.5 to 4 
inonths (August 9, 1996,61 FR 41542) before hatching, generally between February and June (Bell 
1991). After two to three weeks, in late spring, and following yolk sac absorption', alevins emerge from 
the gravel and begin actively feeding. After emerging from the gravel, fry usually inhabit shallow water 
along banks of perennial streams. Fry occupy stream margins (Nickelson et a!. 1992). Summer rearing 
takes place primarily in the faster parts of pools, although young-of-the-year are abundant in glides and 
riffles. Winter rearing occurs more uniformly at lower densities across a wide range of fast and slow 
habitat types. Productive steelhead habitat is characterized by complexity, primarily in the form of large 
and small wood. Juveniles live in freshwater from one to four years (usually two years in the California 
Evolutionary Significant Units-ESUs), then smolt and migrate to the ocean in March and April (Barnhart 
1986). Winter steelhead populations generally smolt after two years in fresh water (Busby et al. 1996). 



The Project will have short- and long-term beneficial effects on fisheries habitat within Salmon Creek. 
The physical structure of instream habitat plays a significant role in determining the suitability of habitat 
for Pacific salmonids and other organisms upon which they depend for food. Structural attributes of 
streams vary naturally along streams in response to topography, geology, geomorphic features, hydrologic 
regimes, sediment load, and riparian vegetation. These spatial differences result in a variety of macro- 
and microhabitat attributes that are used by Pacific salmonids at various life stages. The presence of large 
wood is one primary factor, along with stream size and channel constriction, that determines the relative 
frequency of macro-habitat features such as pools, glides and riffle. Large wood creates habitat 
complexity by forming pools, back eddies and side channels and by creating channel sinuosity and 
hydraulic complexity (such as velocity complexity). Large wood also retains course sediments and 
organic matter and provides substrates for invertebrates. The proposed addition of large wood will I 

increask pool frequency commensurate with the number of structures placed (up to 13), result in deeper 
and more complex pools as the channel bed is scoured around structures, and will provide instream cover 
for holding and rearing Pacific salmonids. 

Heavy equipment may be staged adjacent to Salmon Creek to place and/or position large wood structures. 
Thus, localized disturbance of ingress and egress points along the riparian wmdor of Salmon Creek may 
occur. Disturbance would be limited to the following: one side of the creek; a short distance between the 
existing haul road and the creek; the width of the equipment used; and, a for a maximum of 13 structures. 
Disturbance will consist of trampling or killing riparian vegetation and soil disturbance. Any disturbed 
soils will be mSlched with native brush and duff will be raked over disturbed areas to minimize erosion. 
streamside vegetation may be trampled or crushed at each equipment ingresdegress location and up to 
five trees per I00 meter reach of stream may be removed to access sites. Vegetation is anticipated to 
quickly recover or be replaced by new growth due to high site conditions in these areas. No trees over 12 
inches diameter at dbh shall be cut without'prior consultation with CDFG. Any trees so cut shall either be 
utilized in structure construction, for erosion control purposes or left on site as down wood. The number 
of trees that may potentially be removed is limited and only smaller trees would be removed. Thus, if tree 
removal is necessary to access sites, this ac'tion is not anticipated to measurably affect stream shade or 
water temperatures. Heavy equipment may be used to suspend logs and to place logs, which could result 
in some broken branches in trees in the immediate vicinity. There may be vegetation disturbance at each 
site due to people walking to sites or equipment accessing sites. However, vegetation disturbance shall 
not exceed the minimum necessary to complete the Project. Precautions will be taken to avoid other 
damage to vegetation by people or equipment. In streamside areas, trampled vegetation is anticipated to 
recover or resprout and revegetation of the small areas disturbed is anticipated to occur rapidly due to the 
high site conditions and adequate moisture. Due to the limited extent of the disturbance and the erosion 
control measures proposed, off-site sediment movement is not anticipated. Changes to overhead canopy, 
stream shade and water temperatures are anticipated to be negligible (i.e. immeasurable). 

The channel bed and banks could be disturbed as up to 13 structures are placed. No equipment will enter 
the stream channel, however, there may be a short-term pulse of turbidity as the structures are placed. 
lnstream habitat that could be potentially affected by mobilization of fines would be limited to areas in 
the immediate vicinity of the structure placements and areas within a limited distance downstream as 
flows cany fines away. Any turbidity caused by the disturbed channel bed or banks would be 
immediately diluted by flows. Juvenile Pacific salmonids may be rearing in the project vicinity during 
implementation. Pacific salmonids respond to both the duration of exposure and concentration of 
suspended sediment (Newcombe and MacDonald 1991). Effects of suspended sediment episodes range 
from changes in temtorial, gill flaring, and feeding behavior for short-term, low concentration exposure 
(Berg and Northcote 1985) to reduced growth rates and mortality for longer durationlhigh concentration 
events (Newcombe and MacDonald 199 1 ). Placement of the structures may produce short-term low 
concentration exposure. A decrease in juvenile salmonid growth or feeding abilities is not anticipated 



based on the limited areas of disturbance, the short durati~n of the increased turbidity and the high 
probability for dilution of any potential project-related turbidity. Due to the proposed timing of Project 
implementation (in the summer when redds would not be in Salmon Creek), increased turbidity would not 
impact salmonid redds. Thus, since turbidity would be low and limited spatially, and turbidity would be 
localized as structures will not be placed simultaneously, and since flows would dilute any turbidity, the 
proposed Project would have negligible adverse effects to Pacific salmonids and their habitat. Refer to 
the following sections on Hydrology and Water Quality for more discussion. 

Wildlife and Amphibians 
The following species may occur in the project vicinity: 
Northern Goshawk ( Accipiter genrilis ) 
The summer and winter range for the Northern Goshawk includes Mendocino County, primarily east of 
Highway 101, however there have been some detections of nesting goshawks in the Redwood Region. 
Goshawk nesting habitat is normally north facing slopes of dense, mature and old growth forests. It uses 
snags and dead top trees for prey observation. The Goshawk usually-preys on birds and small mammals. 
In addition to mature conifer and deciduous forests, riparian areas are also important to the Goshawk, 
especially for nesting habitat. Overall, Northern Goshawks are infrequently found within the redwood 
forest type. The project area does contain habitat for northern goshawks; however, a NSO (MD-393) 
currently occupies this habitat. This habitat consists of a specific 28-30 acre uficut 2" growth stand 
dominated by Douglas fir. It is approximately 90 years of age. This stand has been occupied by this 
NSO for the last 7+ years. This stand has been monitored for NSO's for the last 10+ years. During all of 
this monitoring no evidence of goshawk activity has been noted. Per the project proponent's biologist 
,Douglas Meekins, who has observed goshawks in the past, it is highly likely that if there were a goshawk 
present it would have been noted during these surveys. It is also highly unlikely that a goshawk would 
co-inhabit the same stand as an NSO, thus no significant adverse impacts to this species are expected. 

Bald Eagle ( Haliaeetus leucocephalus ) 
The Bald Eagle is uncommon to the coastal range during the summer, but most of California is listed as 
its winter range, including Mendocino County. The Bald Eagle's main food source is fish. Therefore, 
large bodies of water or rivers are needed. The project area does not contain any potential habitat, thus 
due to the lack of habitat and historic presence, no significant adverse impacts &e expected. 

Golden Eagle ( Aquila chrysaetos ) 
All of Mendocino County is within both the summer and winter range for the Golden Eagle. However, 
Golden Eagles are not present in heavily forested areas as they forage in areas with large open grassy 
areas. Nesting habitat is usually on cliffs or in large trees that are in the open. The project area does not 
contain potential habitat, thus no significant adverse impacts are expected. 

Peregrine Falcon ( Falco peregrinus ) 
A11 of Mendocino County is considered both the winter and summer range of the Peregrine Falcon. 
Hunting is done from the air, rarely from a berch as other raptors. Common nesting habitat is near a 
water source and on high cliffs or banks. The project area does not contain habitat for this species, thus 
no significant adverse impacts are anticipated. 

Marbled Murrelet (Brachyramphus maramoratus ) 
The Marbled Murrelet occurs during both the summer and winter along the coast of most of California. 

. Marbled Murrelets are believed to stay on the ocean through the majority of the winter period. The 
typical distance for inland roosting habitat is up to five miles inland. However, mumlets have been seen 
as fa. as twenty-eight miles inland. The Marbled Murrelet typically nests in mature Douglas fir and 
Redwood forests or second growth forests with necessary limb structure. No potential Munelet stands 
have been identified within the project area. Operations will not occur within 0.25 miles of known 
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Salmon-Creek Large Wood Restoration Project Work Plan 

Watershed Overview 

The Salmon Creek watershed is located in Mendocino County on the North Coast of California. 
The Watershed drains approximately 8600 acres and continues to support relatively small but 
robust populations of steelhead trout and coho salmon. Hawthorne Timber Company, LLC owns 
approximately 51% of the watershed (Figure 1). Instrearn conditions such as discharge, thermal 
properties, and gradient typify many of the characteristics commonly associated with small 
Northern California watersheds. Discharge rates, which are not influenced by snow pack, vary 
significantly between summer and winter flows. Instrearn water temperatures are moderated by 
the coastal marine environment and range fiom 7"in winter to 15' C in summer. 

The mainstem channel of Salmon Creek is a low gradient, moderately entrenched, alluvial 
channel. Field observations and habitat surveys both indicate that the lack of in-channel large 
woody debris (LWD) may be a limiting factor for salmonid production in the watershed. Fish 
and Game records fiom the 1980's document the deliberate removal of wood structures to 
"enhance fish migration". In reality, the removal of in-channel wood by Fish & Game 
representatives resulted in degraded habitat conditions for salmonids and reduced the overall 
carrying capacity for the stream channel. Fortunately,.current riparian conditions and an 
improving trend in habitat quality is reflected in the number of spawning adults and subsequent 
juvenile salmon observed this season in Salmon Creek. 

Monitoring data collected over the past 8 years in Salmon Creel< suggest that fine sediments 
accumulated in the channel also have the potential to limit salmonid production. Frequent 
observations of bedrock in the channel, however, suggest sediment may actually be limited in 
some reaches. In addition, the landowner is already engaged in an aggressive road upgrade and 
abandonment strategy that is focused on treating controllable sources of sediment within the 
watershed. 

Proiect Obiectives 

The proposed restoration activities are intended to accomplish the following objectives: 

1. Increase channel roughness, 
2. Improve gravel sorting and retention processes, 

I 3. Enhance the complexity associated with in-channel habitat units, 
4. Provide cover for juvenile salmon and steelhead rearing, and 
5. Promote the development of channel-spanning wood jams. 

Project Summary 

In an effort to increase the potential of Salmon Creek to produce salmonids, Hawthorne Timber 
Company, LLC proposes to conduct a LWD restoration project for the reaches of Salmon Creek 
(including the Hazel Gulch Tributary) depicted on Figure 2. These low gradient stream reaches 
have an inherently high productive capability relative to the remainder of the watershed and is 
readily accessible fiom the adjacent truck road. 



Project Work Plan 1600 Permit Application 

The proposed restoration project will be acComplished in general accordance with the methods 
outlined in the California Salmonid Stream Habitat Restoration Manual (3d Edition, January 
1998). One key diversion fiom the methods outlinid in the California Salmonid Stream Habitat 
Restoration Manual is that shctures proposed for this project will not be anchored, bolted or 
cabled in place. The landowner has recently demonstrated in Mill Creek (Ten Mile Watershed) 
that a more "hands-off' approach to LWD restoration also provides the same if not better desired 
outcome. 

, i 

A total of thirteen stream segments are proposed for treatment (Table 1, Figure 3). A total of 
fourteen individual structures will be created within the thirteen selected stream segments1. 
Individual structures will be an aggregate of native materials including but not limited to: 
rootwads, logs and rocks. Native materials are abundant on site; therefore, project 
implementation will not require the felling of live trees from the Class I WLPZ. Four to six trees 
will be tipped over with a CAT off-site (outside of WLPZ and not associated with a THP) in 
order to obtain rootwads still attached to at least 10 feet of stem. Heavy equipment used to 
transport and manipulate LWD will avoid operations in the active channel to the extent possible. 

Table 1. Related Objectives by Stream  segment. I 

Estimated Proiect Costs: 

Total projects budget is estimated at $1 8,500. This estimate is primarily based on experience, 
existing site considerations and the heavy equipment required to1 complete the project. 

I Two structures will be created at Segment # 0, located downstream of h e  Iron Gate bridge. 
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Project Work Plan 1600 Permit Applicatioil 

The proposed resioration project will be accomplished in general accordance with the methods 
outlined h the California Salmonid Stream Habitat Restoration Manual (3rd Edition, January 
1998). One key diversion fiom the methods outlined in the California Salmonid Stream Habitat 
Restoration Manual is that structures proposed for this project will not be anchored, bolted or 
cabled in place. The landowner has recently demonstrated in Mill Creek (Ten Mile Watershed) 
that a more "hands-off' approach to LWD restoration also provides the same if not better desired 
outcome. 

A total of thirteen stream segments are proposed for treatment (Table 1, Figure 3). A total of 
fourteen individual structures will be created within the thirteen selected stream segments1. 
Individual structures will be an aggregate of native materials including but not limiqed to: 
rootwads, logs and rocks. Native materials are abundant on site; therefore, project 
implementation will not require the felling of live trees from the Class I WLPZ. Four to six trees 
will be tipped over with a CAT off-site (outside of WLPZ and not associated with a THP) in 
order to obtain rootwads still attached to at least 10 feet of stem. Heavy equipment used to 
transport and manipulate LWD will avoid operations in the active channel to the extent possible. 

I Table 1. Related Objectives by Stream Segment. I 

Estimated Proiect Costs: 

Total projects budget is estimated at $1 8,500. This estimate is primarily based on experience, 
existing site considerations and the heavy equipment required to complete the project. 

' Two structures will be created at Segment # 0, located downstream of the Iron Gate bridge. 



SalmonGreek Large Wood Restoration Project Work Plan 
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Watershed Overview 

The Salmon Creek watershed is located in Mendocino County on the North Coast of California. 
The Watershed drains approximately 8600 acres and continues to support relatively small but 
robust populations of steelhead trout and coho salmon. Hawthorne Timber Company, LLC owns 
approximately 5 1 % of the watershed (Figure 1). Instream conditions such as discharge, thermal 
properties, and gradient typifi many of the characteristics commonly assoiikted with small 
Northern California watersheds. Discharge rates, which are not influenced by snow pack, vary 
significantly between summer and winter flows. Instream water temperatures are moderated by 
the coastal marine environment and range from 7"in %nter to 1 5' C in summer. 

The mainstem channel of Salmon Creek is a low gradient, moderately entrenched, alluvial 
channel. Field observations and habitat surveys both indicate that the lack of in-channel large 
woody debris (LWD) may be a limiting factor for salmonid production in the watershed. Fish 
and Game records from the 1980's document the deliberate removal of wood structures to 

'"enhance fish migration". In reality, the removal of in-channel wood by Fish & Game 
representatives resulted in degraded habitat conditions for salmonids and reduced the overall 
canying capacity for the stream channel. Fortunately, current riparian conditions and an 
improving trend in habitat quality is reflected in the number of spawning adults and subsequent 
juvenile salmon observed this season in Salmon Creek. , 

Monitoring data collected over the past 8 years in Salmon Creek suggest that fine sediments 
accumulated in the chamel also have the potential to limit salmonid production. Frequent 
observations of bedrock in the channel, however, suggest sediment may actually be limited in 
some reaches. In addition, the landowner is already engaged in an aggressive road upgrade and 
abandonment strategy that is focused on treating controllable sources of sediment within the 
watershed. , 

Proiect Objectives 
I I 

The proposed restoration activities are intended to accomplish the following objectives: 

1. Jncrease channel roughness, 
2. Improve gravel sorting and retedtion processes, 
3. Enhance the complexity associated with in-channel habitat units, 
4. Provide cover for juvenile salmon and steelhead rearing, and 
5. Promote the development of channel-spanning wood jsuns. I , 

Project Summary 

In an effort to increase the potential of Salmon Creek to produce salmonids, Hawthorne Timber 
Company, LLC proposes to conduct a LWD restoration project for the reaches of Salmon Creek 
(including the Hazel Gulch Tributary) depicted on Figure 2. These low gradient stream reaches 
have an inherently high productive capability relative to the remainder of the watershed and is 
readily accessible from the adjacent truck road. 
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Table 3-9. Continued Page 2 of 

- 
Sediment Deposition Channel Scour. Bank Erosion Reduced Pool Formation 

Low lnlermediat; High Low Intermediate High Low Intermediate High Low Intermediate High 
Watershed Sensitivity Sensitivity Sensitivity Sensitivity Scnsitiyity Sensitivity Sensitivity Sensitivity Sensitivity Sensitivity Sensitivity Sensitivity 

r 52 Little Valley Creek 0 0 100 0 - 100 0 0 0 100 47 53 ' 0  

55 Pudding Creek 0 57 43 44 I5 4 1 41 . 59 0 59 24 17 

Pudding Crcck Basin Total Pcrccnt. 0 52 48 40 23 37 . 37 54 10 58 27 15 

56 Lower Noyo River 0 I5 85 0 30 70 32 38 30 53 32 I5 
- 57 Middle Noyo River 0 41 59 14 14 72 . - 40 20 40 46 41 14 

58 Upper Noyo River 14 3 1 55 2 1 25 55 60 14 26 55 2 1 25 

59 " Lower South Fork Noyo River 14 53 33 32 40 28 25 23 52 6 1 17 22 

Noyo Rivcr Basin Total Pcrccnt 6 37 57 I7 24 . 59 39 22 38 52 30 18 

65 Little North Fork Big River 0 51 49 0 100 0 28 0 72 57 43 0 
I 69 Lowa Big River 

70 Lower Middle Big River 

7 1 L.agun; Creek 0 50 50 - 0 50 50 50 50. 0 50 50 0 

Big Rivcr Basin Total Pcrceat 2 23 76 0 36 64 26 3 1 43 62 38 0 

78 SalmonCreek 0 39 6 L 35 43 22 10 25 65 39 6 1 0 

Salmon Crcck Basin Total Pcrtcnt 0 39 6 1 35 43 22 10 2J 65 39 61 0 
I 

Total 21 38 42 14 '. 45 41 27 33 40 34 47 19 



Table 3- 11. Continued Page 2 of 2 

Habitat Complexity - Fine Sediment Coarse Sediment Shade 

High Medium Low High Medium . Low High Medium Low High Medium Low 
Watershed Quality Quality Quality Quality Quality Quality Quality Quality Quality . . . .. ... . .... . . .....-----..- - - -- ----.- Qualily Quality Quality - 

57 Middle Noyo River 22 6 1 17 0 20 80 83 17 0  38 50 12 
58 Upper Noyo River 0  86 14 0 28 72 74 I2 14 86 14 0 
59 Lower South Fork Noyo R i m  14 77 9 52 17 3 1 78 22 0 87 13 0 

Noyo River Basin Total Pcrccat 18 68 14 11 I!! 72 80 17 - 3 56 - 39 5 
65 Little North Fork Dig River 100 0 0 0  52 48 52 48 0 48 52 0 

69 Lower Big River 59 41 0 0  0 100 100 0 0 42 29 29 

70 Lower Middle Big River 5 95 0 0 42 58 96 4 0  23 77 0 

71 LagunaCmk 50 50 0 0 0 100 50 50 0  100 0 0 

39 6 1 0 0 26 74 87 ' pig River Basin Total Percent 13 0 4 1 50 9 
78 SalmonCreek 27 0 0 S O & @ @  0 & 6 0 

Salmoa Creek Basin Total P c m n t  27 73 0 0 50 50 49 51 0 94 - 6 0 
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Salmon Creek is a tributary to the Pacific Ocean (Figure 1). Elevations range from sea 

level at the mouth to 1,200 feet in the headwater areas. Salmon Creek's legal description at 
the confluence with the Pacific Ocean is T16N R17 Sec35. Its location is 39'12'4" N. latitude 
and 123 '42'56" W. longitude according to the USGS Elk 7.5 minute quadrangle. The 

\ 
following results are an analysis of the segment of Salmon Creek included in Georgia-Pacific 
Planning Watershed #78. This segment of Salmon creek drains a watershed of approximately 
8,600 acres and three Class 1 tributaries: Hazel Gulch, Domelly Gulch and Ketty Gulch. In 
the Salmon Creek Watershed, there is one additional unsurveyed tributary located off Georgia- 
Pacific property. The results of Watershed 78 are presented in three parts: the surveyed 
tributaries,, the mainstem and an overall summary of the watershed which includes the data 
from the mainstem and tributaries combined. 

1 

S H m A T  INVENTORY RESUT ,Ts 
The total length of surveyed stream in Watershed 78 tributaries was 28,051 feet (5.3 miles, 

8.5 KM) (Table 1). 
Table 1 summarizes the Level I1 Riffle, Flatwater and Pool Habitat Types. By percent 

occurrence Riffles comprised 14 % , Hatwater units 30% and Pools 53 % of the habitat types 
(Graph 1). By percent total length, Riffles comprised 8 % , Flatwater 49 % and Pools 40 % 
(Graph 2). 

Eighteen Level IV Habitat Types were identified and are summarized in Table 2. The 
most frequently occurring habitat types were Mid Channel Pools 26%. and Step Runs and 
Runs, both at 14% (Graph 3). The most prevalent habitat types by percent total length were 
Step Runs at 32%, Mid Channel Pools 20% and Runs 15% (Table 2). ' 

Table 3 summarizes Main, Scour and Backwater Pools which are Level III Pool Habitat 
Types., Main pools were most often encountered at 51 % occurrence and comprised 5 1 46 of 
the total length of pools. 

Table 4 is a summary of maximum pool depths by Level IV Pool Habitat Types. Pools 
with depths of three feet (.91 m) or greater are considered optimal for fish habitat. In 
Watershed 78 tributaries, 146 of the 397 pools (3746) had a depth of three feet or greater 
(Graph 6). 

The depth of cobble embeddedness' was estimated at pool tail-outs. Of the pool tail-outs 
measured, 8 % had a value of 1, 1 % had a value of 2, 1 % had a value of 3 and 89 % had a 
value of 4 (Graph 7). 

Of the Level 11 Habitat Types, Pools had the highest mean shelter rating at 26 (Table 1). 
Of the Level III Pool Habitat Types, Scour Pools had the highest mean shelter rating at 31 
(Table 3). 

Of the 397 pools, 11 % were formed by Large Woody Debris (LWD): 7 %  by logs and 4% 
'by root wads (calculated from Table 4). 
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6 dominant substrate by Level IV Habitat Types. Of the Low Gradient 
measured, 86% had gravel as the dominant substrate (Graph 8). 

r17& 
Mea P ercent closed canopy was 88% : 68 % coniferous trees and 20% deciduous trees. 

hiem P ercent open canopy was 12% (Graph 9, calculated from Table 7). 
Table 7 summarizes the mean percent substratelvegetation types found along the banks of 

a e  stmxn. Mean percentage right bank vegetated was 74% while mean percent left bank 
was 76 56. Grass was the dominant bank vegetation type in 36% of the units l l l y  

measured. The  omi in ant substrate composing the structure of the stream banks was 
~and/Silt/Clay, found in 94% of the units fully measured. 

D 78 ~ J ? I N V F . N T O R Y  uUl,a 
The total length of surveyed stream in Watershed 78 mainstem was 21,218 feet (4.0 miles, 

6.4 KM) (Table 1). 
Table 1 summarizes the Level I1 Riffle, Flatwater and Pool Habitat Types. By percent 

occurrence Riffles comprised 11 %, Flatwater units 32 % and Pools 57 % of the habitat types 
(Graph 1). By percent total length, Riffles comprised 6%, Flatwater 37% and Pools 57% 
(Graph 2). 

Fourteen Level N Habitat Types were identified and are summarized in Table 2. The 
most frequently occurring habitat types were Mid Channel Pools 29 %, Glides 13 % and Runs 
11 % (Graph 3). The most prevalent habitat types by percent total length were Mid Channel 
Pools at 29%, Step Runs 16 % and Glides 14 % (Table 2). 

Table 3 summarizes Main, Scour and Backwater Pools which are Level III Pool Habitat 
Types. Main pools were most often encountered at 51 % occurrence and comprised 50% of 
the total length of pools. 

Table 4 is a summary of maximum pool depths by Level IV Pool Habitat Types. Pools 
with depths of two feet (.61 m) or greater are considered optimal for fish habitat. Inb 
Watershed 78 mainstem, 146 of the 239 pools (61 %) had a depth of two feet or greater (Graph 
6)  

The depth of cobble embeddedness was estimated at pool tail-outs. ~ f ' t h e  pool tail-outs 
measured, 4% had a value of 1, 13 % had a value of 2, 20% had a value of 3 and 63 % had a 
value of 4 (Graph 7). 

Of the Level 11 Habitat Types, Pools had the highest mean shelter ratkg at 93 (Table 1). 
Of the Level III Pool Habitat Types, Scour Pools had the highest mean shelter rating at 104 
(Table 3). 

Of the 239 pools, 23% were formed by Large Woody Debris O;WD): 15% by logs and 
8 % by root wads (calculated from Table 4). 

  able 6 summarizes dominant substrate by Level IV Habitat Types. Of the Low Gradient 
Riffles fully measured, 100 % had gravel as the 'dominant substrate (Graph 8). 



6' A,. CJ' " q.4 . 

Mean percent closed canopy was 91 % : 41 % coniferous trees and 50 % deciduous trees. C: 
Mean percent open canopy was 9% (Graph 9, calculated from Table 7). 8 

Table 7 summarizes the mean percent substratelvegetation types found along the banks of 
the stream. Mean percentage right bank vegetated was 91 % while mean percent left bank f l  
vegetated was 89%. Deciduous trees were the dominant bank vegetation type in 66 % of the 
units fully measured. The dominant substrate composing the structure of the stream banks was 
Sand/Silt/Clay, found in 92% of the units fully measured. \ 
W A T F , m  78 HABITAT INVENTORY RESULTS 

The total length of surveyed stream in Watershed 78 was 49,269 feet (9.3 miles, 14.9 KM) 
(Table 1). 

Table 11 summarizes the Level 11 Riffle, Flatwater and Pool Habitat Types. By percent 
occurrence Riffles comprised 13 % , Flatwater 3 1 % and Pools 54% of the habitat types (Graph 
1). By percent total length, Riffles comprised 7%, Flatwater 44% and Pools 48% (Graph 2). 

Nineteen Level IV Habitat Types were identified and ai-e summarized in Table 2. The 
most frequently, occurring habitat types were Mid Channel Pools at 27 % , Runs 13 % and Step 
Runs 12% (Graph 5). The most prevalent habitat types by percent total length were Step Runs 
at 25 % , Mid Channel Pools 23 % and Runs 11 % (Table 2). 

Table 3 summarizes Main, Scour and Backwater pools which are Level 111 Pool Habitat 
Types. Main pools were most <often encountered at 51% occurrence and comprised 50% of 
the total length of pools. 

Table 4 is a summary of maximum pool depths by Level IV Pool Habitat Types. In 
second order streams pools with depths of two feet (.61 m) or greater are considered optimal 
for fish habitat. In Watershed 78, 292 of the 636 pools (46%) had a depth of two feet or 
greater (Graph 6). 

, % 

The depth of cobble embeddedness was estimated at pool tail-outs. Of the pool tail-outs 
measured, 7% had a value of 1, 5 % had a value of 2, 8% had a value of 3 and 79% had a 
value of 4 (Graph 7). I 

Of the Level II Habitat Types, Pools had the highest mean shelter rating at 47 (Table 1). 
Of the Level III Pool Habitat Types, Scour Pools had the highest mean shelter rating at 52 
(Table 3). 

Of the 636 pools, 16% were formed by Large Woody Debris (LWD): 10 by logs and 5 % 
by root wads (calculated from Table 4). 

Table 6 summarizes dominant substrate by Level IV Habitat Types. Of the Low Gradient 
Riffles fully measured, 89 % had gravel as the dominant substrate (Graph 8). 

Mean percent closed canopy was 89% :I 60 76 coniferous trees and 29 % deciduous trees. 
Mean percent open canopy was 11 % (Graph 11, calculated from Table 7). 

Table 7 summarizes the mean percent substratelvegetation types found along the banks of 
the stream. Mean percent right bank vegefated was 80% while mean percent left bank 
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% was also 80%. Deciduous trees were the dominant bank vegetation type in 36 % of 
; 'tg$B hlly measured. The dominant substrate composing the structure of the stream banks 
'' " eSad/Silt/Clay, found in 93 % of the units fully measured. / @ 
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/- The information gathered in the process of habitat typing will provide Georgia-Pacific with 

baseline data on the current condition of this watershed and the available habitat for salmonids. 
These data can be used to identify components of the habitat in need of enhancement so 

appropriate conditions for Watershed 78 can be obtained over time. 

Level I . .  habitat types by percent occurrence and length 
Overall, Flatwater habitat types comprised a medium percentage of the units by both 

percent occurrence and percent length at 3 1 % and 44% in Watershed 78 (Table 1 and Graph 
1). Watershed 78 tributaries had a low percentage of flatwater habitat types by percent 
occurrence at 30% and a medium percentage by percent length at 49%. Watershed 78 
mainstem had a medium percentage of flatwater habitat types by both percent occuirence and 
percent length at 32% and 37%. These unit types usually do not provide optimal spawning or 
rearing habitat for salmonids. 

Riffle habitat units comprised a low percentage by both percent occurrence and percent 
length at 13 % and 7 % in Watershed 78 overall. The tributaries had a low percentage of riffle 
habitat units by both percent occurrence and percent length at 14 % and 8 %. Riffle habitat 
units comprised a low percentage by both percent occurrence and length at 11 % and 6 % 
respectively in the mainstem. 

Pools comprised a medium percentage by both percent occurrence and percent length at 
54% and 48% in Watershed 78 overall. The tributaries consisted of a medium percentage of 
pools by both percent occurrence and length at 53 % and 40% respectively. The mah tem also 
consisted of a medium percentage of pools by both percent occurrence and length at 57% each. 

Riffles usually provide good spawning habitat while pools provide important rearing 
habitat. In addition, Mundie (1969) reported that invertebrate food production is maximized in 
riffles while pools provide an optimum feeding environment for coho. In fact, the most 
productive streams are those consisting of a pool to riffle ratio of approximately one to one 
(Ruggles 1966). , I I 

Pool Depth 
According to Flosi and Reynolds (1994), a stream with at least 50% of its total habitat 

composed of primary pools is generally desirable. Primary pools are at least two feet deep in 
first and second order streams and at least three feet deep in third order streams. The 
information from Graph 6 on maximum depth in pools was used to determine percentage of 
primary pools. Watershed 78, which consists of a fourth order stream, is composed mainly of 
shallow pools with only 46% of the pools having a maximum depth of two feet or greater. 
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e.8 d The tributaries, which are second order streams, are composed of shallow pools with 37% 
g kQb 6 b 3 & the pools having a maximum depth of two feet or greater. However, the mainstem, a fourth 

Q 8 8 @ 
order stream, consists of deep pools with 61 % of the pools having a maximum depth of two 
feet or greater. 

0 1 
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Instream Shelter '\ 
~nstrekn shelter ratings are derived ftom two measurements: instream shelter complexity 

and instream shelter percent cover. The first is a value rating which provides a relative 
measure of the quality and composition of the shelter, and the second is a measure of the area 
of a habitat unit covered by shelter. The various types of instream shelter include LWD, 
SWD, boulders, root wads, terrestrial vegetation, aquatic vegetation, bedrock ledges and 
undercut banks. Of the Level I1 habitat types in Watershed 78, Pools had the highest shelter 
rating at 47. Of the Level IXI habitat types Scour Pools had the highest shelter rating at 52. 
These values are low since Shelter values of 80 or higher are considered optimal for good 
rearing habitat (Flosi and Reynolds 1994). 

Of the Level II habitat types in the tributaries, Pools had the highest shelter rating at 26. 
Of the Level III habitat types Scour Pools had the highest shelter rating at 31. These values 
are low. 

Shelter values in the mainstem were higher than those in the tributaries are considered 
adequate for providing good rearing habitat. Of the Level I1 habitat types in the mainstem, 
Pools had the highest shelter rating at 93. Of the Level III habitat types Scour Pools had the 
highest shelter rating at 104. 

Large Woody Debris 
The presence of Large Woody Debris in streams is a significant component of fish habitat. 

Woody debris creates areas of low flow, providing a refuge for fish during periods of high 
flow (Robison and Beschta, 1990). Woody debris also provides cover for fish, lowering the 
risk of predation. The percent of pools formed by LWD in Watershed 78'overall was 16%. 
The Tributaries had 11 % of its pools f o 4 e d  by LWD while the mainstem had 23 46. Whether 
these numbers are high or low, relative to'the needs of salmonids is difficult to ascertain'since 
the optimum amount of woody debris in streams has not been specified (Robison and Beschta 
1990). However, based on data from Georgia-Pacific's 1995 Aquatic Vertebrate Study, the 
only coho found in the Ten Mile River Basin were in stream reaches where approximately 
50 % of pools were formed by large woody debris. Those reaches that did not support coho 
had a significantly lower percentage of pools formed by large woody debris (Ambrose et al, 
1996). This suggests that a low percentage of LWD formed pools could adversely affect 
juvenile Coho Populations (C.S. Shirvel 1990). 

The above LWD analysis pertains only to pools formed by logs or root wads as described 
in Flosi and Reynolds (1994): Lateral Scour Pool Log Enhanced, Lateral Scour Pool Root 
Wad Enhanced, Backwater Pool Log Formed and Backwater Pool Root Wad Formed. Other 
pools containing LWD as a component were not included in the calculation. For example, 

, 
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001s may be formed by boulders, bedrock or LWD but are 
h t  types. Therefore, the LWD formed pool calculation is /id aau not quantify the total amount of LWD in Watershed 78. 

: not -described as such by 
limited to four pool types 

/ CsnOPY 
There are two important benefits of canopy cover in coastal streams. Canopy keeps stream 

temperatures cool as well as providing nutrients in the form of leaf litter and organic material 
(Bilby 1988). This leaf litter, organic materi and their associated nutrients are utilized as a 
food source by benthic kcroinvertebrates (aq % tic insects). The macroinvertebrates, in turn, 
are major food sources for most fish species in forested areas (Gregory et al., 1987). Mean 
percent canopy cover for Watershed 78 overall was 89%. This is relatively high since a 
canopy cover of 80% or higher is considered optimum, Flosi and Reynolds (1994). Mean 
percent canopy cover was relatively high for the tributaries at 88% even higher for the 
mainstem at 91 % . 

Coniferous trees occupied a larger portion of the canopy than deciduous trees in Watershed 
78 overall. Coniferous trees comprised 60% and deciduous trees 29%' of the canopy. Wood 
from coniferous trees deteriorates less rapidly than wood from deciduous'species (Sedell, et al. . 
1988). Therefore, more LWD would be available in the future for fish cover and LWD 
formed pools in this watershed and other creeks dominated by coniferous species. 

Deciduous trees occupied a larger portion of the canopy than did coniferous trees in the 
mainstem however, in the tributaries the majority of the canopy was comprised of coniferous 
trees. Coniferous trees comprised 68% of the canopy in the tributaries and 41 % in the 
mainstem. 

Embeddedness 
High embeddedness values (silt levels), such as those found in Watershed 78, have been 

associated with many negative impacts on salmonids. These negative impacts can be observed 
in important environmental components of salrnonid habitat such as pool habitats, dissolved 
oxygen levels and water temperatures. 

High silt levels also impact dissolved oxygen levels. They do so by reducing water 
circulation within the substrate, thus lowering the oxygen levels needed by salrnonid eggs 
(Sandercock, 1991). This can hinder the survival of the eggs deposited in the redds. 

Water temperature is impacted by high silt levels in several ways. Hagans et a1 (1986) 
reported the following impacts to water temperatures: 1) the loss of a reflective bottom; 2) 
darker sediment (as opposed to clean gravels) storing heat from direct solar radiation which is 
then transferred to the water column; and 3) a reduction in the flow of water through the 
substrate interstitial spaces thereby exposing more of the water column to direct solar 
radiation. 

Another means by which water temperatures are increased is through the widening of 
stream channels: over time, high silt levels increase the substrate surface level of the creek, 
resulting in a wider, shallower stream channel (Flosi and Reynolds 1994). In shallow streams 
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more surface area is exposed to the sun relative to the volume of water, leading to an increbk 
in solar heating which in turn leads to higher water temperatures. 

Substrate embedded with silt in varying degrees were given corresponding values as 
', follows: 0-25 % = value 1,26 - 50 % = value 2 ,5  1 - $5 % = value 3 and 76 - 100% = value . 

4. According to Flosi and Reynolds (1994), creeks with embeddedness values of two or 
higher are considered to have poor quality fish habitat. In Watershed 78, 92% of the pool 
tail-outs measured had embeddedness values of two or more. The embeddedness values for 
the tributaries and t6C mainstern were siniilar, with the tributaries having 91 % of its pools with 
values of two or more and the mainstem 96%. 

It is important to consider, however, that the above embeddedness values were obtained in 
the summer during low flow conditions. In winter and spring, flows are usually higher due to 
the rainy season and the lowered evapotranspiration of the trees. This higher flow can carry 
some of the previously deposited silt to sites further downstream. Therefore, embeddedness 

'i 
values may fluctuate throughout the year along different sections of the stream. 

\ 
Substrate 

In Watershed 78, 89% of the Low Gradient Riffles had gravel as the dominant substrate. 
The tributaries had 86 % and the mainstem 100% of their riffles with gravel as the dominant 
substrate. The high concentration of gravel in riffles indicates that there is a sufficient amount 
of substrate available as potential spawning habitat. While this watershed had sufficient 
substrate for spawning in the riffles surveyed, the overall percentage of riffles in the surveyed 
portions of the watershed was relatively low at 13 % (Table 1). The tributaries and mainstem 
also had a relatively low percentage of riffles at 14% and 11 % respectively. Subsequently, 
there may be a lack of sufficient spawning habitat in this watershed. AnoGer point to consider 
is that regardless of the amount of substrate or spawning habitat availabler, this habitat may not 
be suitable for salmonids if it is highly embedded. 

Overall, the surveyed portions of Watershed 78 appear to have sufficient canopy and a 
sufficient amount of substrate for spawning. However, this watershed also appears to have a 
relatively low percentage of primary and LWD formed pools as well as low shelter values and 
high embeddedness values. In addition, while there was sufficient substrate for spawning, 
habitat for spawning appeared to be limited. 

The tributaries appear to have a high percentage of LWD formed pools', sufficient canopy 
and sufficient substrate for spawning. However, the tributaries also appear to have a low 
percentage of primary pools, low shelter values and high embeddedness values. There also 
appears to be limited habitat for spawning. 

The mainstem appears to have a high percentage of primary pools and sufficient substrate 
for spawning. However, there is also a low percentage of LWD formed pools, low shelter 
values, high embeddedness values, insufficient canopy and insufficient habitat for spawning. 

Georgia-Pacific recognizes that there &e areas of the Watershed 78 in need of 
enhancement, and where feasible will attempt to restore those areas over time as part of its 



management plan. The company will also attempt to facilitate a healthy 
viroment for salmonids in this watershed through sound management practices. 

/ Watershed 78 should be managed as an anadromous, natural production watershed. 

Sources of stream bank erosion should be mapped and prioritized according to present and 
potential sediment yield. Identified sites should then be treated to reduce the amount of fine 
sediment entering the watershed. In addition, sediment sources related to road systems need to 
be identified, mapped and treated according to their potential for sediment yield to the 
watershed. 

Where feasible, design and engineer pool enhancement structures to increase the depth of 
pools. This must be done where the banks are stable or in conjunction with str& bank 
armor to prevent erosion. . 

Shelter va@s throughout Watershed 78 could be increased by addition of large logs and 
root wads, boulder clusters, log and boulder wiers and log and boulder deflectors. These need 
to be placed carefully to prevent washing out in high flows. The Stream Habitat Restoration 
Manual, by Rosi and Reynolds, 1994, provides detailed descriptions for restoration efforts. 

Increase the canopy in Watershed 78 by planting willow, alder, redwood and Douglas-fir 
along the watercourses where shade canopies are not at acceptable leveis. Planting efforts 
need to be coordinated to follow bank stabilization or upslope erosion control projects. 

Log debris accumulations retaining large quantities of fine sediment should be mqdified if 
necessary, over time, to avoid excessive sediment loading in downstream reaches. 

SURVEY M E W  
The following memos were taken in the field at the time of survey. All distances are 

approximate and measured in feet from the confluence. 

Watershed 78 Mainstem - Salmon Creek: 
75 RBA site 
217 hobo temp pool 
1367 channel type done here and is b"P4 
2015 tributary enters right bank at 53' 
2738 5 redds observed 
3400 2 redds observed 
4889 3 redds 



5255 log jam in middle of pool, mostly SWD and root wad: 6'H x 20'W x 12'L 
6013 one redd observed 
7906 kingfisher observed 
85 14 tributary entering left bank at 41 ' 
9165 bridge crossing over! end of unit at 26' ends at 43' 
9572 log jam over pool, mostly LWD 5'h x 15'w x 8'1 
9718 one redd observed 
9880 tributary entering right bank at 7' 
10378 bridge crossing over road; approximately 18'1 
11461 two redds observed 
11645 3 ,redcis observed 
12400 log jam over unit 13'w x 5'h x 20'1 
13219 4 redds observed 
13549 tributary entering right bank at 103' 
14012 tributary entering right bank at end of unit 
14108 3 redds observed 
14409 RBA site 
14472 hobo temp pool site 
14728 2 redds observed 
14975 Ketty gulch enters left bank at 8' 
15675 one redd observed 
16141 tributary entering right bank at 22' 
17432 tributary entering right bank at 59' 
17793 tributary entering right bank at 10' 
18841 tributary entering right bank at end of unit 
19714 creek enters right bank at 36' 

* 

19901 3' undercut bank on right bank ' 

21031 hobo temp site - .  

21045 M A  site 
21218 End of survey 

Watershed 78 Tributary - D o ~ e l l y  Gulch: 
1 15 hobo temp pool 
153 RBA site 
349 left bank melange 
386 right bank melange 
428 left bank melange 
538 channel type here, B4 
850 tributary enters right bank 
4167 melange trench 
4211 road crossing, culvert 6' 



turns into a trench 1-2' wide 
j 2  tributary entering left bank at 29' /' . 5549 End of survey; melange channel bottom in this unit and previous 10 units; creek barely 

flowing; for last 5 or 6 pages channel bottom comprised primarily of franciscan 
melange with no fish observed in last 3 pages; loss of suitable spaivning habitat- ocular 
survey for 1/4 mile upstream no fish, no' habitat, no creek 

Watershed 78 Tributary - Hazel Gulch: 
290 substrate 100% silt; bridge crossing 
410 substrate 100% silt 
478 substrate 100% silt up to unit # 24 
1064 channel type here, B4 
6736 major log jam, much LWD, 10'x 12' x 20' 
8432 RBA site 
8458 hobo temp pool; dry tributary entering right bank at 14'; begins with a 10' bedrock 

sheet with approximately 12 % slope 
11985 channel type changes to F4 
12255 old foot bridge is the 100% canopy 
14591 left bank melange 
14613 left bank melange 
15053 RBA site 
15130 hobo pool . 
18294 melange 
20777 End of survey; channel has become a wide trench dominated by1 silt; no suitable 

habitat for spawning; flow reduced to trickle/intedttent; gradient approximately 10% 
around comer 

Watershed 78 Tributary - Kerty Gulch: s 

420- substrate is franciscan melange 
1669 End of survey; creek a 2' wide trench, highly silted substrate; fish only present for 

first two pages 







Graph 1 

Salmon Creek Watershed (PW 78) 
Habitat Types by Percent Occurrence 
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Graph 2 

Salmon Creek Watershed (PW 78) 
Habitat Types by Percent Total Length 

Salmon C ~ e k  Tributaries Salmon Creek Maingem 
Level II Habltat Types 

Salmon Creek Watershed 



Graph 3 

Salmon Creek Tributaries (PW 78) 
~abitat  Types by Percent occurrence 
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Graph 4 

Salmon Creek Mainstem (PW 78) 
Habitat Types by Percent Occurrence . '  
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Level N Habitat Types 



Graph 5 

Salmon Creek Watershed (PW 78) 
Habitat Types by Percent Occurrence 

Level N Habitat Types 



Graph 6 

Salmon Creek Watershed (PW 78) 
Maximum Depth in Pools . 
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Graph 7 

Salmon Creek Watershed (PW 78) 
Percent Embeddedness 

G value 2 
El value 3 
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Graph 8 

Salmon Creek Watershed (PW 78) 
Substrate Composition in Low Gradient Riffles 
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Graph 7 7 

Salmon ~reek'watershed (PW 78) 
perc'bnt Canopy 

open 
77% 

deciduous 
29% 
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Estimated Aquatic Vertebrate Populations. The Timber Company. Fort Bragg, CA 

Sample Location: Lower Salmon Creek (SAL I) 

1 .oo 

Date: 990907 
0.90 T15N R l 7 W  Section 02 

Station Length: 51m- 
- 

0.80 Surface Area: 348.9m2 

Stream Flow. 0.0209cms 
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Sample Location: Lower Salmon Creek (SAL 1) 

Date: 000824 
T15N RIMI Section 02 
Station Length: 51 m 
Surface Area: 304.21~12 
Stream Flow 0.0068cms 

Species - 



Estimated Aquatic Vertebrate Populations. Campbell Timberland Mgt, Fort Bragg, CA 

Sample Location: Lower Salmon Creek (SAL 1) 

1.00 - 

0.90 - -  Date: 010918 
T17N R15W Section 2 

- Station Length: 56m 
0.80 --  Surface Area: 289.2m2 

Stream Flow: O.OO8cms 

0.70 -- 

0.60 --  

Species 



/" Estimated Aquatic Vertebrate Populations. Campbell Timberland Mgt., Fort Bragg, CA 

Sample Location: Lower Salmon Creek (SAL 1) 
I 

Date: 020926 
T17N R15W Section 2 

. . Station Length: -50m 

Surface Area: 272.7m2- 
- - Stream Flow: 0.005cms 

Species 
- - 



Estimated Aquatic Vertebrate Populations. The Timber Company. Fort Bragg, CA 

Sample Location: Salmon Creek at Ketty Gulch (SAL 2) 

Date: 990827 
0.90 --  T16N R16W Section 30 

Station Length: 51m 
0.80 - -  Surface Area: 230.71~12 

- Stream Fie-w 0.0051 cms 

0.70 - -  

0.60 - -  

. . ' .  species 



Estimated Aquatic Vertebrate Populations. Campbell Timberland Mgt.', Fort Bragg, CA 

Sample Location: Salmon creek at Ketty (SAL 2) 
- 

Date: 00081 1 
T16N R16W section 30 
Station Length: 44m 
Surface Area: 188.41~12 
Stream Flow: 0.0064crns 

Species 



Estimated Aquatic Vertebrate Populations. Campbell ~imberland Mgf., Fort Bragg; CA 

Sample Location: Salmon Creek at Ketty (SAL 2) 

Date: 01 091 8 
T16N R16W Section 30 
Station Length: 46m 
Surface Area: 170.7rn2 
Stream Flow: O.OO3cms 

Species 



,./ 

. . Estimated Aquatic Vertebrate ~opulations. Campbell Timberland Mgt., Fort Bragg, CA 

Sample Location: Slalmon Creek at Ketty Gulch (SAL 2) 

Species 



Estimated Aquatic Vertebrate Populations. The Timber Company. Fort Bragg, CA 

Sample Location: Donnelly Gulch (SAL 3) 

Date: 990903 
T16N R16W Section 32 
Station Length: 47m 
Surface Area: 46.8m2 

- -0.73 Stream Flow 0.001 1 cms 

Species 



Sample ~ocation:. Donnely Gulch (SAL 3) 

, Date: 000815 
T16N R16W Section 32 
Station Length: 45m 
Surface Area: 72m2 
Stream Flow: 0.0006cms 

Species 



Estimated Aquatic Vertebrate Populations. Campbell Timberland Mgt., Fort Bragg, CA 

Sample Location: Donnelly Gulch (SAL 3) 

Date: 01 091 7 
T16N R16W Section 32 
Station Length: 46m- 
Surface Area: 51.61112 
Stream Flow: 0.0004crns 

. -- 

. . 



,.A" / Estimated Aquatic Vertebrate Populations. Campbell Timberland Mgt., Fort Bragg, CA 
_I 

Sample Location: Donnelly Gulch (SAL 3) 

Species 



Esiimated Aquatic Vertebrate Populations. The Timber Company. Fort Bragg, CA 

Sample Location: Waterfall Hazel Creek(Sai4) 
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/- Estimated Aquatic Vertebrate Populations. Campbell Timberland Mgt., Fort Bragg, CA 
- /' 

Sarnple Location: Hazel Creek Waterfall (SAL 4) 
. . .. 
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Estimated Aquatic Vertebrate Populations. Campbell Timberland Mgt., Fort Bragg, CA 

Sample Location:Waterfall Hazel Creek (SAL 4) 

Date: 010917 
TI  6N Rl6W Section 31 
Station Length: 41m 

- Surface Area: 81.9m2 
Stream Flow: 0.00007cms 
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Species 



Estimated Aquatic Vertebrate Populations. Campbell Timberland Mgt., Fort Bragg, CA 

Sample Location: Waterfall Hazel (SAL 4) 

Species 



Estimated Aquatic Vertebrate Populations. The Timber Company. Fort Bragg, CA 

Sample Location: Lower Hazel Creek (SAL 8) 

Date: 990901 
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Average McNeil Sediment Samples (eight samples) 
The Timber Company, Fort Bragg, CA 

Sample Location: Lower Salmon Creek (SAL 1) 

8 4 '  

Seive Size (mm) 

. 
50 

45 - , . Date: 990907 -- 
T15N R17W Section 02 



Average McNeil Sediment. Samples (eight samples) 
Campbell Timberland Management, Fort Bragg, CA 

Sample Location: Domelly Gulch-Sal3 

Date: 00 1 103 
T16N R16W Section 32 

- 



Average McNeil Sediment Samples (eight samples) 
Campbell Timberland Management, Fort Bragg, CA 

Sample Location: Waterfall Hazel Creek-Sal4 

e 

Date: 001 103 
. - TI6N R16W Section 3 1 

Seive Size (m) 



Sample Location: Waterfall Hazel Creek (SAL 4) 

Date: 011113 
T16N RlGW Sectioc3 1 

. 63 3 1.5 - 16 8 4 2 1 0.85 

~e ive '  Size (mm) 



Average McNeil Sediment Samples (eight samples) 
Campbell Timberland Management, Fort Bragg, CA 

Sample Location: Waterfall @ Hazel Creek (SAL 4) 
* 

Seive Size (mm) 
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Sample Location: Salmon Creek at Messner (S4 L I I )  

Date: 011114 

- . .  

- 63 . .  31.5 16 8 4 2 1 0.85 <0.85 

Seive Size (mm) 

I I 



/r Sample Location: Lower Salmon @ Messner (SAL 1 I )  

Date: 020827 
T15N R17W Section 01 

I Seive Size (mm) I 



APPENDIX. 

SALMON CREEK I 

. . 
HABITAT INVENTORY REPORT 



I 

Stream 
Lenath Memo 

Looks like a blown out logjam. Most fish seen in 
creek so far. YOY (coho and steelhead), stickleback. 
FWI in sun. Water temp. 59'. 
Looks like a log jam is forming. 
Log jam, retalning gravel, downcutting. 
Looks like a log jam is fonning. 
Looks like a log jam is forming. 
Log jam, retaining gravel, downcutting. 
hndrnark - old growth log with ferns growing out of it 
in the center of the channel. Fern boat. 
Looks like a blown out log jam. 
Possible restoration site. ~oot$ad anchor. 
Looks like a log jam forming. , 
Looks like a blown out log jam, retalning gravel, 
downcutting, possible restorayn site. 
Confluence-water ternp.55. Run off from a vertical 
face with lots of silt being deposited. Left bank flag. 
Landmark - large single redwood. 
Log jam, retaining gravel, downcutting. Possible 
restoration site. Bedrock and LWD present. 
End of reach. Confluence of BlglJack Creek. Water 
temp. 56'. Double log jam. Retaining major gravel. 
Lots of YOY present. 



P 
01 

3 ,  I 

GENERAL RECOMMENDATIONS 

1. Salmon Creek should be managed as an anadromous, natural production 
stream. 

2. There are many log debris accumulations in  Salmon Creek that are causing or 
have the potential for causing erosion. The modlficaffon of some of these 
debris accumulations is recommended, but it must be done carefully to 
preserve existing habitat provided by the woody debris. 

3. Where feasible, increase woody cover in the pool and flatwater habitat units 
along the entire stream. Most of the existing cover is from small woody debris 
and undercut banks. Adding high quality complexity with larger woody cover 
is desirable. Combination coverlscour structures constructed with boulders 
and woody debris would be effective in many flatwater and pool locations. 
This must be done where the banks are stable or in conjunction with stream 
bank armor to prevent emslon. In many areas the material Is at hand. Some 
areas may benefit from single and opposing wingdeflectors, or from low- 
stage (low profile) wiers, and channel constrictors. Many slte specific projects 
can be specially designed to increase pool frequency, volume and shelter. 

. 4. Map sources of upslope and In-channel erosion, and prioritize them according 
to present and potential sediment yield. Identified sites should then be treated 
to reduce the amount of fine sediments entering the stream. Riparian planting 
should be incorporated to provide bank stability. 

5. Continue outreach to landowners and community members regarding . 
watershed education and fish restoration efforts on Salmon Creek. 

COMMENTS AND 
PROBLEM SITE INVENTORY 

Hab. 
w 

Stream 
Lenath . M_emo 

Log jam, retaining gravel, no downcutting. 
Spawning activity last winter. 
Fence on on both sides of creek also trail out. 
Log jam. 
Possible restoration site. Pool with no shelter. 
igedrock present. I 

k g  jam. 
Possible restoration site. 
Log jam. retaining gravel. no downcutting. 
Possible confluence, marked with two orange flags. 
More cattis fly and YOY present. 



One site was electrofished in Salmon Creek on October 25, 1996 by DFG 
personnel Wendy Jones and Scott Harris along with NEAP personnel Giselle Reaney 
and Robert Baxter and Coastal Land Trust project manager Dobie Dolphin. AJI 
measurements are fork lengths unless noted otherwise. The site sampled was 
approximately .5 mile from the survey start. The sample included 5 coho, ranging in 
size from 71 mm to 86mm, 17 steelhead ranging from 48mm to 136mm, 29 prickly 
sculpin ranging from 56mm to 100mm, 5 Pacific lamprey ammocete ranging from 
98mm to 122mm, one crayfish 94 mm in length and a tree frog. Coho and steelhead 
were observed throughout the reach during the habitat survey. 

DISCUSSION 

F4 channels are low gradient (Q%), rneanderlng stream reaches that have 
gravel dominated substrate. The F4 channel type is generally suitable for fish habitat 

Y 
Y improvement structures. F4 channels are well-suited for bank-placed boulders to 

improve fish habitat. They are fair for low-stage wiers, single and opposing wlng- 
deflectors, channel constrictors and log cover. 

Water temperatures recorded on the survey days ranged from 56' F to 59' F. Air 
temperatures ranged from 61" F to 64" F. This is a very good water temperature for 
salmonids, and indicates that Salmon Creek would be good for summer rearing 
needs. , 

pod1 habitats comprised approximately 62% of the total length of this reach. 
This is a good percentage of pools, since DFG recommends a pooVrlffle ratfo of 50150. 
Salmon Creek is a second order stream which means primary pools must be at least 2 

: - feet deep. The pool must occupy at least half the width of the low flow channel, and be 
as long as the low flow channel width. Seventy-three percent of the pools on this reach ; 1 1 
are primary pools, which is very good pool habitat. 0 % ~  SUW(w(/ ~ [ J M  l??mlb 

Mean shelter rating for pools was low, at 53. Shelter rating in flatwater habitats 
was even lower at 20. A pool shelter rating of approximately 100 Is desirable. The 
cover that now exists is mainly being provided by small woody debris, with large 
woody debris and undercut banks contributing smaller amounts. Log and root wad 
cover structures in the pool and fiatwater habitats would improve both summer and 
winter salmonid habitat. Log cover structure provides rearing fry with protection from 

, predation, rest for both adults and juveniles from water velocity, and also divides 
territorial units to reduce density related competition. 

The 6 low-gradient riffles had gravel as the dominant substrate. This is 
generally acceptable for spawning salmonid. Overall, gravel was the dominant 
substrate in 64% of the habitat units surveyed, with sand dominant In 32% of the units. 

Twenty-four percent of the pool tailouts measured had embeddedness raUngs 
of one, and 54% had a value of 2. This is considered fair to good spawning habitat. 

Mean percent canopy for this reach was 94%. This is a good percentage of 
canopy, since 80% is generally considered optimum in north coast streams. 



Fourteen habitat types were identified. Data are summarized in Table 2. fhe 
more frequent habitat types by percent occurrence were lateral scour pools log 
enhanced 25%, lateral scour pools root wad enhanced 20%, and step runs 11% 
(Graph 3). By percent total length, lateral scour pools log enhanced made up 23%, 
lateral scour pools root wad enhanced 21 %, and step runs 17% (Table 2). 

Seventy-three pools were identified (Table 3). Scour pools were most often 
encountered at 89Y0, and comprised 91% of the total length of pools (Graph 4). 

Table 4 is a summary of maximum pool depths by pool habitat types. Depth is 
an indicator of pool quality. Seventy-three percent of the pools were greater than two 
feet in depth(0raph 5). 

Shelter rating was calculated for each habitat unit and expressed as a 
mean value for each habitat type within the survey using a scale of 0-300. Pool habitat 
types had the highest mean shelter rating at 53. Riffle habitats followed with a raffng of 
29 (Table 1). Of the pool types scour pools had the highest mean shelter rating at 55, 
with main channel pools rated 41 (Table 3). 

Table 6 summarizes dominant substrate by habitat type. Gravel was the 
dominant substrate observed in 100% of the 6 low-gradient riffles. Gravel was also the 
dominant substrate in 64% of the habitat units surveyed, while sand was dominant in 
32% of the units surveyed. $1. p*E 

T \f.r Depth of cobble embeddedness was estimated at pool tall-outs. Of the 72 pool cpq,,o@ 
tail-guts mea$ured, 24% had a value of 1,5494 had a value of 2,22% had a value of 3, 
and 0% had a value of 4. On this scale, a value of one ( 4 5 %  embedded) Is best for 
fish (Graph 6). I 

Only six percent of the survey reach lacked shade canopy. Of the 94% of the @ib 
creek covered with canopy, 89% was composed of deciduous trees and 11% was 
composed of evergreen trees (Graph 7). 

Graph 8 summarizes mean percentage of the dominant vbgetatlon on the 
banks. Grass covered 23% of the banks, brush 17% and deciduous trees 57%. Graph 
9 shows the mean percentage of dominant substrate composition of the banks. 
Siltlclay was the dominant substrate comprising 64% of the banks. with cobblelgravel 
28%. and boulder 5%. 

I BIO~OGICAL INVENTORY 

Adult carcass surveys were conducted on this same reach in the winter of 1995- 
96. One survey per month was conducted from December through March. A total of 4 
coho carcasses, 6 live coho, 1 unknown skeleton and 14 redds dere found. 

Results of an outmigrant dbdy done on Salmon Creek from April-June 1995, 
show 1 16 coho and 225 steelhead 'yearlings captured, in addition to 197 unidentified 
salmonid young of the year (YOY), 10 coho YOY and 17 steelhead YOY. asahon 
Creek coho and steelhead were found to weigh less (were thinner) than in other 
streams sampled ... This seems to be contradictoly to the fact that the lengths of the 
coho were generally longer here than at other streams trapped!"'(1995 Outmigrant 
Studies in Five Mendocino County Streams", by Michael Maahs for Salmon Trollers 
Marketing Association). 
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Riffle, flatwater, and pool habitat types 
Habitat types and measured parameters 
Pool types 
Maximum pool depths by habitat types 
Dominant substrates by habitat types 
Mean percent shelter by habitat types 

Graphs are produced from t ie  tables using Lotus 1.2.3. Graphs developed for 
Salmon Creek include: 

Riffle, flatwater, pool habitats by percent occurrence 
Riffle, flatwater, pool habitats by total length 
Total habitat types by percent occurrence 

. t Pool types by percent occurrence 
Total pools by maximum depths - -. 
Embeddedness 
Pool cover by cover type 
Percent canopy 
Bank composition by composition type 

HABITAT INVENTORY RESULTS 

"ALL TABLES AND GRAPHS ARE LOCATED AT THE END OF THIS REPORT* 

. - The habitat inventory of July 25 - August 15, 1996 was conducted by Giselle 
, Reaney and Robert Baxter, displaced fishers employed by Coastal Land Trust under a 

NEAP federal grant funded through the Humboldt County Resources Conservation 
District. Technical support was provided by Bob Coey, DFG Basin Planner and 
Weldon Jones, DFG Inland Fisheries Biologist. Administrative support was provided by 
Curtis Ehle and Gary Friedrichsen, Hurnboldt County Resources Conservation DIsMct. 
Total length of stream surveyed was approximately 1.6 miles. The survey started at the 
west boundary of the Thomas property, approximately 1 114 miles from the mouth of 
Salmon Creek. Coastal Land Trust was denied permission to survey downstream from 
this point. The survey ended at the east boundary of the Bush property (the west 

' boundary of Georgla Pacific). Row was estimated to be 1.9 - 3.8 cfs. during the survey 
period. A flow of 0.32 cfs was measured on October 25, 1996, approximately .5 mile 
from the beginning of the survey with a DFG flowmeter. 

This section of Salmon Creek is an F4 channel type for the entire reach. F4 
channels are low gradient (a%), hell entrenched, rneanderlng streams with a 
predominantly gravel substrate. 2 -hemid am* 

Water temperatures ranged from 56' F to 59' F. Air temperatures ranged from 
61" F to 64" F. I 

Table 1 summarizes the riffle; flatwater and pool habitat types. By percent 
Occurrence, pool habitat types made up 6576, flatwater types 26% and riffles 1 ~ ~ 0 .  \ 

(Graph 1). Pool habitat types made up 62V0 of the total survey length, flatwater types 
31 % and riffles 7% (Graph 2). 
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(none), 1 (low), 2 (medium), or 3 (high) was assigned according to the complexity of 
the cover. Thus, shelter ratings can range from 0600, and are expressed as maan 
values by habitat types within a stream. 

7. Substrate Composition: 
Substrate composition ranges from silt/clay sized particles to boulders and 

bedrock elements. In all habitat units, dominant and sub-dominant substrate elements 
were ocularly estimated using a list of seven size classes. 

8. Canopy: 
I 

Stream canopy is estimated using handheld spherical densiometers and is a ' 

measure of the water surface shaded during periods of high sun. In the Albion River, 
an estimate of the percentage of the habitat unit covered by canopy was made from 
the center of each unit. The area of canopy was further analyzed to estimate its 
percentages of coniferous or deciduous trees, and the results recorded. 

I 

9. Bank Composition: 
Bank composition elements range from bedrock to bare soil. However, the 

stream banks are usually covered with grass, brush, or trees. These factors influence 
the ability of 'stream banks to withstand winter flows. In the Albion River, the dominant 
composition type in both the right and left banks was selected from a list of eight 
options on the habitat inventory form. Additionally, the percent of each bank covered 
by vegetation was estimated and recorded. 

BIOLOGICAL INVENTORY 

Biological sampling during stream inventory is used to determine fish species 
and their distribution in the stream. Biological inventory Is conducted using one or 
more of three basic methods: 1) stream bank observation, 2) underwater 
observation, 3) electrofishing. These sampling techniques are discussed In the 
California Salmonid Stream Habitat Restoration Manual. 

' 

Biological inventory was conducted in Salmon Creek to'document the fish 
species composition and distribution. One site was electrofished in Salmon Creek 
using a type 12,200 volt electrofisher. The site was end-blocked with nets to contain 
the fish within the sample reach. Fish were counted by species, measured and 
weighed, and returned to the stream. 

DATA ANALYSIS I . 
Data from the habitat inventory form are entered into Habitat Runtime, a dBASE 

4.1 data entry program developed by the Callfomia Department of Fish and Game 
(DFG). This program also processes and summarizes the data. 

The Habitat Runtime program produces the following tables: 
3 
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, . , F~ow'~s  measured in cubic feet per second (cfs) ah the bottom of fie stream 
sunrey reach using standard flow hieasuring equipment, fl available. In some cases . '  , 

. ' flows are estimated. Flows shouldalso be . . .  measured or estimated at major tribvtary .. - .  . 
. . . . . . . . .  . :._; ;,. 't. ::(' . ' . . . 
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. . .  ; . . . . . .  . . . . .  
( ., . . " .. ' . 

. 2. channefiype: ; ,. 
' , I  . : . .  . . . . . . . . . . . . . . . . . .  . . . . . . . I . . .  .':. . ;.:.. , , , .  . . . . . .  ,,>,,. . A  .:. . .:i;ii,;.;:~:L~;~;;..~;,.~;~i~.~~.~.~~:~:::~.:~....- .. .,(,,.. ..... $!,,.: ,,,: , T  . ?... + %, . .).:,' . . . .  . :?: .... ,. . .  . . . . .  . .  . . ., ,.. , ..:. ;. .,; ;:, .';,. ;::. . / .  : . ,  . . 

channel typing i's conducted according t o h  dassification systerir,. . . . . . . .  devel6pbd . , :., . . ' , ,, 

. . by  avid Rosgen (1 985). This methodology i s  described in thecallfomia Salmonld , , . .; , , , .,: 

; Stream ~.abitat ~estoration Mhual. Channel typing is~onducted s i m u l ~ ~ e ~ u J l y w i ~  . . _::;,;; :., ., 

. . ' , 

. habM typing and follows a standard form"to 'record measuremehts fsdndob$~rvatl ons. ' ;. ,. 
I .... ... 

. . .  . :  There are four measured parameters used t0:determinechannel . . . . .  type: .. I). .. watefslbpe ..:, .... ; :>:: . :.. . :...':: " 
, . gradient, 2 )  channel confinement' 3) widthfdepth ratio,. 4 )  substrate .compd~on. , . :: .. . . . . . .  . . .  . . . . . . .  '. . . . . . .  . . . .  . . . . . .  , . ,  . . : . -  . . . .  ' . . . . . . . : - . . . . . . . . . .  . . . .  : . .. ... . . 

. . 
: ....., . . <  

. . .  . .::, ,.:. .'....,.. J.:; : . ' : . . , ; . : . : :  . :;, . . . . . . . . . . . . . . .  ,-, :;- ., ....... .; ..,:: . .  . '  . . " . " "  : : .>... .,;;: ..:..:>,->:,:-&' :;.;$: ,:-;! c:.<<.!:., .,-,;!:. ;; ,:!;:.; 1: :.; ::.,:;,:>. . . . .  .. . . . .  .. . . . . .  . ...,;, .;; ,;;:'- ,,:;:, ......... v:.,.::,'..< . . . '  ..:: ;.:. :>. :.,; ; ...........:. : . .  . .  . :  , ,  : : : : : .  , ,  . :  -'.... . . . . . . . . .  .: :-. ::;" 
. . . . . . . .  - 

. . .  . . . , . j t.:;.: $,r:.;~.;tr;.,:,.;i..,i'.r: . ,,,, . ,.:;ri;.2: . .  ..: '.'... '. -.". .'..f."..<..j~'?',"..:~,,~.~~<:";.-.'..:: . . . .  
, . .  ,., , ,. : :. . ,-:',..' ........ . . . . " . . .  ..... ,,> ,,;, .,w:.;7.;:;:;+.Y;:.+:: :>; .,< .-,. .*:.. :..!,,I :;:, :.'.,!':' . . . . . . . . . . .  3; ~ ~ ~ i & ~ t ~ ~ & :  '1:: :,,, . . .... . . . . . .  . . . . . . . .  

tr.,.,.? ::.. ,.':?, . . , . . , . . . . . .  , . . . . . . . . .  . ,, .. ..................... ; .,;,... ;,, ,: . 2 r . ~ r : l . ~ ~ r ~ ~ ~ ~ ~ ~ , ~ i ; : i : ; : ~ ~ ~ ~ ~ ~ ~ ~ , ~ ~ ~ , ~ ~ i ~ ;  ........,..... . r;;. : ::; . . . . .  ': . . . . . .  . . . .  , , , : - ,- ........ .L...- ..,'.-a,.,,-: ..:. a,.. :; . . . . . . . . . . . . . . .  :" ' 
.' . . . . .  

, ..,, ..*:'.. '- 
: ) : '~oth water and air temperatures are taken and recorded ,at each tenth.urilt ..,: ::;;. :.:;:: . , .: 

. . . . .  . .  . . /, 

. typed. The time of the measurement is also recorded. Temperatures:&retakk" in . . . . .  . : I ;, .. 
. . ..: . . :. . . ~ fahrenhei't' at the middle of the habitat unit and within one foot ofthe water .surface. . : ..: ,: : ..: . . .  . . . . . .  , .  . . . .  : . . . .  . . .  . . . . .  :., .:, . . .  A,  .:. .: . ,::'. ;: ..- :..: .;,'i .....: .-.'.,<. 0 . .  ;.:::; .; p;,:; -".' . . . .  . . ,.. . . .  . ,  . . . . . . : .  . . .  ..-.......". .:. . . .  ..:.: . , - 
I .  . .  .. ...... . . . . . . . . . . . . . . .  . . : ..:. . . . . . . . . . .  '. I '  . . . . . . . . . .  t,.: ,,!.> . . . . . . . . . . .  , . I : .  1:.: " .  ' ' ,..'.. . . ' . .  , .;. . . . . .  .......... . . . . . .  .', ...'*.. ;., ::,,;.::,.,.',,.:; .;.;;, .,.. >:; : .:\. ,',37;.. \,,,,> :,:;>e,:.":.:*.:,.!.:;!:;::;;:: .:!;?:,:; :;.. <..,.%,>*?;- ,': .I , ,  

. . . . .  . . ;.: ,., .,. ::'. ;f.<..'. ;: , :<:: .,... , ,, .x.::',:;.j...'.: I:; ,-* v . c ; ~ , < . ~ ; ; ~ ~ ? ~ ; ; ~ . ~ ; ~ $ ; ~ ~ : ,  ..i. ;. ,,. -.::,;c~;!~>~t;i~,~j"... . . .  
. ,. 

. . . . . .  . . . .  ,,,,, . .:;,;).,:"I:,-... .". ... :.. ." . .  ,.: . . 
. . .  . . . . . . . . . . .  . . . . . . . . . .  ... .. . . . . . .  4 .  Habitat Type:' i,.i., : .: . ..:, .? ,:;zi,.i: ,.+!:. :, :,,. :,,.:Y,:::::?;:~:--: 

-. 
. . . .  . . . . . . . . .  .'. - ,.:: .:, .. . . .  ,: . . . . .  '.,a'.. ,,,, . .>....., . .  ...... .: . . . . ' . . .  :': .::. . . . . .  . j . . . . .  

. Habitat typing uses ,the 24 habitat classification types defind.by,,~c~aina"d . ' . . , . .' . , ', 

others (1 988).;Habitat units are numbered]sequentlaily and assigned a t y b i  ::;:.. . ': :::',:. :;:' . : 
Identification number selected from' a standard ilstof 24 habitat types."~ewatered units' : : :  : .  
are labeled vry".~he Albion River habltat typingused . . . . . . . . . .  standardl'basin ..... le,vel . +  ; :,:?;.,:: . . . . .  _.,.. ' . :  ' .  :;, , ' ;;-:'. 

. . . -. , 
' ,  measurement criteria. These par&neters requirethat the mlriih* length of a ' '7 " - '  "?:~:::,. . . .  . ' , , , ' 1 .  

described habitat unit must'be equal to or. greater thah the streain's meanwetted , ' .- . . , .  , . 
. . 

width. Channel dimendons were measured using a tape measure 'md stadia md. ' .. . . 

. . .  Unit measurements included mean length,.mean width, mean depth, andmaxlmum . . .  .: . . 
depth. Pooi,'tail crest depth at each pool unit was measured in the , ,  . thalweg. . . _  All . . . .  , :: .' ; " ... , .  .: !.. . . .  . . 

. . .  measurements were taken in feet to the neadqtenth. . . . . . . . .  . . . .  . . . . . . . . . . .  . 
, . . . . .  . . . . . .  . . . . 

. . .  . . . . . . . .  . . . .  . . .  . . . . . .  . . . . . .  . . . .  7.. . . . . . . . . . . . . . : . . . . . . . .  ..,.. . ,  
. , ,; , .': ' . , '  ......". :,., . .  . , . .  . . . . .  

. ,',.'.,.\ .;.: 
..:. . . . .  . . ,  . ; . \  : . . . . . .  . . . . . . . - .  . . . . . . . . . . .  . . . " . .  . . . . . . . . . . . . . . . . .  . . . . .  

> , : ..+ . : t.: . . 
. . . . .  '..::". . . .  

. . ,.:,:,: :;;;.,:. , . ? ,  >*.'.'' 
. . . . . .  . . . . . ; .  . . . . . .  , .,! . .  ...,;.. : ,::. :,&,-: ,.<;<: .i.j;;.:.:. . >...;:? . '!:,::..,: . : . . .  

. ' .  . . . .  . . . . . . . . . . . . . . . . .  . .  5. ~mbeddedness:' ' , . . . . . . . . . . .  . . . .  .:. . .  ....: . . . . . . . .  . . . . . . . . . . .  .. .. .... . . . . . . . . . . .  I . . . . . . . . . . . . . .  L . . . . . . . .  . . . . . . .  . . .  .: . . . .  . .  . . . .  -: - i ,. . :. . ,. . . 
. . . . . .  

The depth of embeddedness of the cobbles in pool tail~utteachesis~measured~' " . 

' b y  the percent,of the cobble that is surrounded or buried by fine: sediment. In the , 
' : , . , . 

Albion River, embeddedness was ocuiariy esthated. The values were. recorded using 
the following ranges: 0 - 25%.(value 1) .26 ; - . . . .  50% (value . . .  2)). 51 :-75% (value 3). 76 - . ::' . ':,, ', 

. . . . . . . .  . . . , :  .; .... . :. . . : .::<.::. :,;.,;. .:. ;, >* ..,; .; .: . . . . . . . . . . . . .  . . . . .  . . .  100% (value 4). . , , . . .  . . .  : .,:: ...  .:. . .  ..: :.,:., . . . . . . . .  
, - .... . . . . 

. . . . . . . . . .  . . . .  
. . 

. . . .  - ' 7 . :  ,_. :  " ,,; .... r . . . . . . . . .  . . . . .  , . .  7 .  

. . . . . . .  . .  . .:... . .  . . . .  6. Shelter Rating: 1 ,  , . . . . . . . . . . .  .. ,.'. ! :.... . . . . . .  . . : .:. ... 
:- 

Instream shelter is compos&d of thoieelkrnents within' astreim channel that 
provide salmonids protection from' predation, reduce water velocities so Rsh can rest ' .  , 

and conserve energy, and allow separation of territorial units to reduce density related 
competition. The shelter rating Is calculated for each habitat unit by multiplying shelter 
value and percent cover. Using aq overhead view, aquantitatiye estlmateof the 
percentage of the habitat unit covered Is made. All cover is then classified k r d i n g  to 
a list of nine cover types. In the ~ lb ion River, a standard qualitative shelter value of 0 
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STREAM INVENTORY REPORT 

SALMON CREEK 

INTRODUCTION 

A stream inventory was conducted during the summer of 1996 on a seaon of 
Salmon Creek to assess habitat conditions for anadromous salmonids. The inventory 
was conducted in two parts: habitat inventory and biological Inventory. The objective of 
the habitat inventory was to document the habitat avanable to anadromous salmonids. 
The objective of the biological inventory was to document the salmonid species 
present and their distribution in the stream. RecommendaUons for stream restoration 
and enhancement were prepared after analyzing the information collected. 

The objective of this report is to present results and findings of the inventory and 
to recommend options for potential enhancement of habitat for coho salmon and 
steelhead trout. 

Salmon Creek is a second order stream located in Mendocino, California (See 
map)) approximately one mile south of the Albion River. Its legal description at the 
confluence with the Pacific Ocean is T I  6N R17W S28. Its location is 39O12'57"N 
latitude and 123'46'1 0"W longitude. Total length of blue line stream Is 8.3 miles 
according to the Albion 7.5 minutequadrangle. Salmon Creek drains a watershed of 
approximately 10.83 square miles. Most of the watershed Is owned by Georgia Pacific 
and is used for Umber production. Other smaller privately owned portions are in the 
lower three miles below the confluence with Jack Creek. 

METHODS 
, 

The habitat inventory-conducted on the above reach follows the methodology 
presented in the California Saimonid Stream Habitat Restoration Manual (Flosi and 
Reynolds, 1994). This inventory was conducted by a two person team, both of whom 
were trained in standardized habitat inventory methods by the California Department 
of Fish and Game (DFG). The crew performed a 100% sample survey on this reach. 

HABITAT 1lNVENTORY COMPONENTS 
' 

The standardized habitat i"ventory form found in the California Salmonid 
Stream Habitat Restoration Manual was used for the habitat inventory. There are ten 
components to the inventory form: flow, channel type, temperapre, habitat type, 
embeddedness, shelter rating, substrate composition, canopy 'and bank composition. 
Comments and problem sites were noted on the bottom of the form. 

1 



Dralna en SAUION.CREEK Stream8 SAUOd CREE Date8 10/1J183 S t a r t  Tlmen 13815 Stop ~ l m e 8  14830 - .  . . .  
~ o n s h l p 8 N  rr Range8 8, u Sectlona 02 Gwrtmr Sectlon8 NE Elevatlon8 160 tt S ta l lon  Length# 30 G t e r s  
Personnel8 Shocker8 KID Netter #I 8 D P Netter 128 AIN He t t r r  N8 TER 

...... -- .  ....... 
... s t a t i o n  Envlromental Data 

f loe8 9800 A i r  .Tea eraturem 17.0 C D1ssolved.U~ gen8 
N T ~  

p!n #later reaperaturer 14.0 C 
Ph 8 ~ o n d u c t l v i t y 8  nIcrolahos/cnr ~ u r b i d l i y  8 

- 

. CQ~-0r,%tifW8 -...Surf acrJurbu1eme.L --.-ObJect .Cormr.t . .-Undarcut _Bsnksr - - ~ ~ n a l n ~ - V a q a t q t l g l ~ ~ ~ n e H s b L t a t ~  - Est1met.d Sottom Composltlon8 C?ay8 S i l t 8  2% Sand, BX Gravel8 9OX Cobble8 Boulder * Bedrock : 
Entlnated Stream Surface8 Pool8 30% Riffles Run8 70% EstIaated Canopy8 5- Gradlent: 1% 

- .................. .----.--.-, - --.-- ----. ----- .------ ---.-- PA---- - 
a 

Measured ~ l o w 8  ,...:I .2 c f s . 3  0.0 cas) Esumrted Flow: 1.3 c i s  . ~ 

Nater Surtace Area8 ... 128 square. meters Water- Voluoe8-. 16.3 cubic meters . .  

.. - _-.. . . . . . . . . . . . . . . . .  ___.. ....................... . - -* . - I  .____.__ .. . --. --- ----- . 
' . ~ o t e s 8  . . 

-Q. . 
.. -.. .... --- .... - .. -. ..... .--- - --.-- ..-.---- --- . 

. . .  Cat* Data t, .. . 
I.& ....-.-.-.---.-- -: . . . . - . . .  . . . .  

lumber 
t 

8s 
I PACIFIC LAMPREY 

*- 
.. 16 23 13 52 2 ; .,.,.: . .52 . 0.0 

......... . .  . 9 COHO .SAUON. . . .  5 0 0 5 .- ,-2 : 5 -D.D -. 30 1 . 0  - 
1 1  RAINBOW TROUT 38 17 3 58 4. .'.;.59::i*i33 : 3 . 0.0 206 16.0. 
4 7 THR ESPINE STICK~J~BACK 25 25 I1 6 1 4 1 08 15.5- 1.0 34 3.0 

. . . . . . . .  . .. . Populstlon dens i ty  1s measured In f i sh  pe r square  meter 
- Biomass denslty...l$.-aeasurd in  kilograms- per hectare - . .  . .  

Code I 8 ' Single passt  Code 28 S w  ,of passes# Coda 31 Two pass  .method# Cdd6'48 'bX-losKd.-- " ' 

'Ihe.populat1on sstl.mate + o r  - CI approrimates a 95 X confidence in t e rva l  



.*. " . . - .  - ' C , , . - * .  

I 

:cream na:ne : 5a!,tnch Ckes;: .:. ' 

i'i-,air,mas i-ame: ' Saj  mgr: C r z ~ k  
:I&+ :' LC?,; 1 ,s3 
7.; .,.- : . - - ::.T)az S.31m3; 
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1- T P - 3 .  
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Hemoval Pattern: 38 17 3 
Tota l  Catch = 58 
P ~ ) D I I  lwt ic.n Es t iiaate = 5 9 

Chi,Square - - 1 . 9 3 2  
Po2 Est Staadard Err =. 1.789 
Loser Conf Interval . = 53.000 
Upper, Conf 'Interval = . 62 .581  

C'ap t ure Prohabi l i  t y  - - 0 ,630  
Ciipt Prob Stanclard Err = 0.068 
Lc.rer Conf l r~ terva l  = 0.555 

Thy p > p u l a t i o n  estimate lowe: confic1z:tce i c t e r v s l  uas set  equal 
t ~ )  t.h* total catch.  .Actual ca lculated 1 3 w ~ r  C I  r;as ?5.41858 . 



2?movriL ' Pattern: 38 
iota1 Catch 
P o l ~ u l a t  ion Es't iinate 

:hi Square 
Po? Est Stai~dard Err 
loser Conf Interval, 
.'pper Conf Interval 

I 

'apt ure Probabi l i  '.!. - - 0.630 
:np t 'Prob Standard Err = O.OC8 
.over Conf Interval = 0 , 3 3 5  

1 I :PF+?~ Con[ Interval - - 0.828 

:hr. p?pulat ior? e f t  fmatc lowe: conf ide:lcr i ~ t e r v s l  was s e t  equal  
:L) t h e  total  catc l~ .  .Actual calculated 1mer C I  gas Z5.41858 . 

I I /  



L'rai8l.iyal ~AL:~III CREEK Stre3.3: 3AL:lO.l ::RE Datcs 10/11/53 S t ~ r t  i I-se: I J: 15 a t o p  Tine: l i s ~  
lownih lps Ilenc)es Ssc t lan :  02 Os~ar te r  Sect lonr  NE E l e v s t l o n s  193 t t  S ta t io r r  Le.17ths 3L melars 
Personnel: Shocker: C I I )  N e t t c r  61s 9 P N e t t s r  02s A I M  d e t t e r  1 3 :  T51! 

Station Envl romanta l  D i t n  I 
r l m e l  9:J.J 4ir  Cn.lpc~dL:rr.-.l l i . 3  C 01-ssolvad Ox pen1 &;to ~s lta:r I cT .~J~ '~~u~c ! :  I:. I .. 

- Ph 8 Cnn~ l rsc t t v l t ys  mlcromhos/co CurbidlYy s rl  1 

Cover R a t l n g l  Ss~r face  Turbulence: ObJect Cover: Undercut Uankss O v e r h a n g l n ~  Vege ta t ion*  -awning H a b l t a t J  
Estimated Bottom Cnmposl t lont  C lay r  S l l t :  2.4 Sand: 3% Gravel:  9 %  Cobble@ i lou lder  8 Bedrock 1 

I 
I 

E s t l s a t e d  Stream Sur facer  P o o l l  30% H i  f f l e *  Rim: 7 r ) X  Est lmatedCanopyr  lim: Gradient:  I Z  (. 

Uoasured Flow* 1.2 c i s  ( 0.0 cms) ' Es t lmated   flow^ 1.3 c f s  
Ha te r  Slrr facc Area* 128 square meters Hater Volume: 16.3 ctrblc meters 

Catch Date ;:c 
I D  Catch Uy Pass T o t a l  Population Blomass 

tilmtl~ 5 ~ - n  5 1 1  2 fkwl C n d P ~ f l L W x i L L Y  r i c m S U ~ U  
I PAC IF I (: LALIPI~E Y 16 23 13 5 2 2 52 0.0 77 6 . 3  c 
9 COHO SALYOI'C 5 0 :J 5 2 5 C. IJ 30 2.3 
I I RA I NBUil TRtIUT 38 17 3 5,: 4 63 13.2 0.i) 236 16..J 
47  THR95Pl  IiE SCICKEOACI 25 25 -11 4 I r) 100 15.5 1  .O 3.1 3.) 

- 

Population r l e n s l t y  I s  mnasstred 11) f i s h  p e r  square n n t ~ ? r  
i l l m a s s  d e r ~ s l  t y  I s  mc.rsurecl In h l  lograms p e r  hec ta re  
Code I I S i n g l e  pass; Code 2: Ssm 01 passesl  Code 3: Two pass methodl Code 4 1  L e s l l e  methorJ 
'Ihe p o p c ~ l a t l o n  e s t i m a t e  + o r  - C I  n p p r o x l m t e s  a  95 X coni ldence I n t e r v a l  , 



L'rdir1.l 1:: S A L A ~ J I ~  CREEK Streala: SAt.:.tO.l ::I?= Dato: lO/l.I/a3 S t ~ r t  1l:ser 13: 15 i t o p  Tine: l l :3J 
~ o m * y n a  I tawe:  Ssct ionc 0.2 Ouar te r  Sect lon: NE Elevation: 1.13 f t  S t a t i o r ~  Le-t.lth: 36 meters 
Personnel: Shocker: KID N e t t e r  81: D P N e t t e r  172: AIN d e t t e r  r3:  TE? 

- .  
S t a t l o n  Envl romenta l  D l t n  

rlme: V: JJ A i r  re?pdcdL:rrv: l i . 3  C- U l  ssolved Oxypen: *f  ~t.:r I c z ~ ~ r e t u r c :  I:. I .. 
~ h :  _ Conrft~c t 1 v I t y  a mlcromhos/cm f u r b t d ~ t y l  - d#"' 

Cover Rat lnq:  S l l r face Turbulence: ObJect Cover: Undercut Uanks: ovarhanglno Vogetat lon: *awning Habi t a t :  
b t f m a t e d  B o t t o n  Cooposlt lon: Clay: S i l t :  2.4 Sand: 3% Gravel :  $32 Cobble: i lou lder :  l e d r o c k  
Est lmnted Stream Surface: Pool: 30% H l  t f l e :  R1m8 73% Est l rnated Canopy: 5f fA  G r a d t e n t i  I S  - 
Measured Flow: 1 .'2 c i s  ( 0.0 cms) Es t lmeted  Flow: 1.3 c f s  
l a t e r  S l t r taco Area: 128 square meters Water Volumec 16.3 c ~ r b t c  meters 

Catch Data . . 

ID Catch Uy Pass T o t a l  tot population Blomass 
&JI!I~U r m m ~  I; 2 w c Q & m  -a- lhl5lhc f ~ h l f i b  

I PACIFIC LAWPIjEY 16 L3 13 52 2 52 0.0 77 6.3 
V COHII SALYOiC 5 0 1 )  5 2 5 C. U 31) L.:J 
I I RA1NBl)il TRfrUT 38 17 J se 4 63 13.2 9.0 206 10..J 
47 TIIRSSPI~IE S ~ ~ C C ~ U A C X  25 25 1 1  4 I 4 108 15.5 1.0 3.1 3 . 1  

- 
- 

~ o p ~ l a t l o n  clensl t v  I s  rnnas~tred In f i s h  o e r  q u o r e  a n t o r  
l l t m s s s  dens1 t y  i s  measured In k l  logrnrns p e r  hec ta ro  
Code I: S i n g l e  pass: Code 2: S~rm o t  passast Code 31  Two pass method8 Code 4: L e s l l e  method 
The population e s t l m a t e  + o r  - C I  epprnx laa tes  a 95 X confidence I n t e r v a l  

I 



tstream is ruppo*iq M c e  as many aalmon as ateelhead). Hqwner, because of the 
serious Wr-ly large log jam ba t r ie r s ,  the  spawning and nursery potential of the 
streem b b t ' r e a l i c e d  and the successful mi&ation of the halt is impaired. Re~vmal 
of the log jam would increase the n d e r  of f i sh  spawning by permitting afcees to  
e p a m i ~  (pr-ily i n  h e 1  Gulch and Do~ael ly  Gulch), would *or ruceb ih r l  
nurs y by lowring water temperaturea and by encouraging c a r b n  insect riporduction 
(caddie f l y  apparently just returning a f t e r  a previous elimiaat ion of population 
fram stream) and would permit the timely re turn  of the year's hatlch t o  the sea. 

The current logging damage to  the centra l  portion of B i g  Salmon by Aborigine should 
be rect i f ied  fo r  presematiou of nursery area and f ish  t r a f f i c  , the  current logging 
damage t o  Easel Gulch by Re J, Gray should be  repaired for  th i s  area is  of primary 
importance t o  the drainage as spawnix@ Ijrorards. 

1. Clearance of the 31 log jam barr iers ,  as  delineated on attached map. 

2, Inspection of H. J. Gray Is' &eht logging 'op6rattWs t o  -determine whether clear- 
ance of debris has been made. 

3. h p e c t i a n  of Aborigine 'a curreat logging operations t o  def ermine whether clearance 
of debris 'has been made. 

Sources of Xnformation: 

1, Personal Observation. 
. . 

2.' S.T. Nuvella, rancher a t  mwth, own8 south s ide  of stream. 
, 

3. James Satmi, Li t t l e  River Rd., lessee of land a t  mouth of sheep grazing. 

4. Foreman of Gray's Logging operation. 

5. W i l l i a m  of W i l l i a m l s  Ranch 
. . 

6. &. Hardell, Eardell's Gen. Ms. Store,  Fort  Braggo 

Edward' Re J, Primbs/ls 



Fish P o ~ l a t i o n  

1 S i l v e r  Salmon and Steelhead 

The f o l l w n g  parr were netted, i den t i f i ed ,  and examined before  re lease  i n  
representative samplea : 

Size 
Actual S i r e  Range Average Condi t ion 

Salmon 122 2'?.34" 2%" ' \  Heavy, well  pro- 
po*ioaal 

S teelhead 48 lk'-7" 2" 11 I1 )I 11 I1 - 
Total  160 

Ihe populations of steelhead and salmon below optimum. 

2. Other Fish Netted and Ident i f ied 

Three-spine stickleback: actual count 19. 

Confluence of Hazel Gulch and Donne l l~  Gulch: 

Access by n& Hardell Ranch Rd. , which joins t h e  Albion Ridge R d  (county) 6;); miles 
e a s t  of the .  post o f f i ce  of the  v i l l age  of albion, A small house jus t  north of the  
entrance marks th i s  s i t e .  The old Hardell ranch rd., about a lmile north of the  
nav rd. , i s  currently impassible because.of a washout. A mile from t h e  entrance on 
the  new rd , ,  an -old logging rd. joins t h e  Hardell  ranch rd., which logging rd. 
leads t o  the  mouth of Hazel Gulch and Dounelly Gulch, From t h i s  poin t  an old logging 
road fallows Big Salmon downstream'for 2;); miles, but i s  current ly impassable, 
because of washouts and windfalls. During surrrey it was not checked i n  i t s  en t i re ty ;  
it may be feasible  t o  r epa i r  it. 

Central  Par t  of B i g  Salmon 112 mile Below End of Loaainn Road From Hardell  's Ranch 
Road: 
-C--- 

Access by new Aborigine b g g i n g  Co. Rd., which joins the Navarro Ridge Rd. 3% miles 
hp t h e  Navarro Ridge Rd. from Highway #I. 'The aborigene Rd. passes through an old 
ranch, t he  gate t o  which was unlocked a t  time of survey. The gradient  of t h i s  
Road requires e i ther  a 4 wheel dr ive o r  a wieghted pickup. 

A t  b u t h :  

Access t o  mouth by road (paved) \ofning Highway #I on weat s ide ,  100 f e e t  south of 
Rickfield Senrice S ta t ion  a t  v i l lage  of Albion. A former logglng road runs along 
t h e  stream from the mouth t o  a point 231 m i l e s  upstream from #mouth. Locked gate  
a t  nwrth, key t o  which i s  available from James Sousi, L i t t l e  River Rd. , leasee of land 
from Polly Anderson, owner. Road from mouth is currently inpassable even by jeep. 
Anderson intends t o  reopen road, however, purchasing land from Nwel lo  f o r  t h i s  purpose. 
Rd. used f o r  logging about 6 years ago. 

Big Salmon C r ,  i s  of primary importance f o r  s i l v e r  salmon, secondary f o r  steelhead 



S U P P ~ R Y  SURVEY c, 
1 I 

: Big Salmon Creek Mendocino County July 25, 1966 

Stream Xdentif ication: 

Mouth T16N, R17W, Sec, 28; Big Salmon Creek flows i n t o  the  Pacif ic  Ocean 112 m i l e  
south of t h e  Richfield s t a t i o n  a t /  t he  v i l l age  of Albion on Highway 1 a t  the  br*dge 

' 8  crossing w e r  Big Salxwn Creek; highway bridge s igns  reads 'Big Salmon Cr .  . . . 

Extent of Sumrev: 

&tire drainage by foot with exception of these t r i b u t a r i e s  which have. been surveyed 
separately: (1) -1 Gulch, (2) Donnelly Gulch @onley Gulchj, both of which repre-  
sent ing  t h e  headwaters of B'ig Salmon Cr. Period of Sunray: 24 July 1966. 

Enviroumental Conditions: 

S t  ream' Flow: 
I d i a t e l y  above t ide  water a t  mouth: 1.30 cfs .  
T a n p e r a t u k  : 
Inmedgately abwe t ide  water a t  mouth: 1700: a i r  62O, water do; weather f a i r ,  wind 20 

Spa- Gravels: 
1. evaluatfon: nood 
2. description:-12' i n  width; course gravel - f i n e  g avel  bottom with considerable  

s i l t  i n  and below current  logging areas; 3'-4' winter  water coverage; gradient  
ve ry  s l i g h t  throughout, which favors algae blooms i n  t ree less  areas. 

Aquatic Insects: 
1. tm: plyf ly  nymphs, caddis ,  f l y  l amae  (young population). , ~ n i d e n t i f i e d  b lack  

b e e t l e ,  microscopic insects i n  algae areas. 
2. abundance: the t r a d i t i o n a l  salnumid food , may fly , caddis f l y  , e. g. , a r e  q u i t e  

l i d t e d ,  because of t h e  character  of the  stream. The current caddis f l y  l a r v a e  
population appear t o  be  recent ly established. Apparently because of t h e  s c a r c i t y  
of food, i n  more idea l  e n v i r k n t s ,  the  p a r r  tend t o  congregate i n  the  t r e e l e s s ,  
warwa te r  areas, where algae blooms occur and where apparently many microscopic 
fornrs of insects thrive. 

LoenFnR I Operations 
1, &ch s i l t  has been deposited near the confluence of Raze1 Gulch and Donnelly 

Gulch, apparently from t h e  current logging operat ions on Hazel Gulch by H. J. Gray 
and Company. 

2. Aborigine Logging Co., Caspar C r . ,  is cur rent ly  logging'along the streambed of 
Big S a h n  fo r  about 1/2 of a mile. There is a t  t h e  time of th i s  sunrey logs and 
s l ack  i n  the stream from t h i s  operation. 

Barr ie rs  : I 
1. Total: 31  log jems 
2. Size: 

a. 17 small t o  moderate' jams 
b. 14 large jams: 

#4 - 42'L, 18'w, 8'h; 85 - 24'1, 18'w, 1O'h; 86 - 24'1, 24'w, 8'h; 
#7 - 50'1, 30'w, 10'h;i dC16 .- 48'1, ~ O ' W ,  5%;  119 - 100'1, 1 2 ' ~ ,  4'h; 
#9 - 18'1, 24'w, 6'h; 811 - 36'1, 30'w, 1O'h; 820 - 150'1, 401w, 8'h; 
022 - 60'1, 12'w, 4'h; #23 - 36'1, 45'w, 6%; #24 - 36'1, 12'w, 5'h; 
#25 - 150'1, 18'w, 4'h; #26 - 100'1, 36'w, 5'h. 

Note: area of stream near mouth, boulder bottom and narrow channel, may jam any 
logs or  debris moving across ,  although i t  i s  now f ree  of any bar r ie rs .  



. 
Donley rdc i ?  

Mendocino County P-2 

pools - Pools a r e  good; estimate 25 pools  per 200 f t .  and tb s i z e  average i s  
2 t o  3 f t .  square and 1 f t .  deep. Fewer pools w i n  e l d s t  dur ing  t h e  heavier 

as the  gradient  i s  considered r e l a t i ve ly  s teep and t he se  pools w i l l  
be continued i n t o  one cascading flow. 
She l te r  - ,  She l t e r  2s abundant. Logs fonn  25% of t he  s h e l t e r  a t  present .  Othe 
s h e l t e r  c o n s i s t s  of overhead and i n s t r e a n  vegetation. 
3 a r r i s r s  - Log and skid  roads fom 4 b a r r i e r s  in  t h i s  gulch. They are sca t te red  - 
,in even frequency and are comuosed o f t d i r t  which i s  being pushed down t o  farm 
the road; of  s i l t  xhich i s  being backed up by the  road cross ing;  along with 
accummulated logs  and debris. 
Diverslcns -  one obserred. . 
Temueratures - The water temuerature f o r  t h i s  date was )30 7 . )  and t he  air tern- 
oerature was 80° F., a t  the junct ion 7 , u i  t h  the  Big Salmon Creek. 
Food - It i s  considered adequate. i-layfly ,ma insec t s  were corinon, Su t  no t  over ly  - 
abundant as comuared to other 8trem.s. 
Aquatic P lan t s  - ?lone noted. 
. .. ,;dlnter Conditions - ;u'inter cof idi t ions  believed to  be s na~Lxum xfi of 5 c.P.s. 
M d e n c e  or' flows of t h i s  zxount e.xists i n  the  deeu q l c h e s  c u t  i n  tke  e a r t h  
cioTm to  the bedrcci .  5cr.e of t h e s s  ,Wches are 6 r*t. sc ros s  z?d 3 t o  LO I't. 
deep in the apoer sectlor,'. Cther s e c t l o c s  averngs nbout 3 i't. ' i e s u  ma follow 
the stream width. 
? c l l ~ t i o n  - :!one okser1:es. 
3 ~ r f n g s  - !!merous scricgs of no f i s n e r j  value ;.rere observed a t  t h i s  date.  :dost 
of them xere  of oozing ccr,sister.cy, o r  rirj. Cne G r i ' c u t a r ~  t o  t h e  nor th  :d th  
a flow a t  t h i s  da te  of aanro,<.mtel~ -23 c.Z.3. cont r ibu tes  t o  t h i s  gulch. 
  his coc t r ibu t ing  5 r i b u c a ~ r  has a f i s h e ~ j  value e&r i /9  ,ni. ; hence, a rock barrier  
.?ZSKSS ! i i 5 3 N T  .GI3 3L'CSSS - Stee lhead  and/or ya inkm t r o u t  were observed. 
:t?e avernqe s i z e  :ras 1-;/2 in. T'ket/?cundance tras consi5ered l i g h t ,  :ke average, 
?rcn 2 co L+ ae r  3col. .is ;o success :  It i s  zeiiaved ;hat. :he sunner die-off Ls 
high l u e  t o  ;he near  ~rcugi.: :znc5-,iens cr' -,?is screcz. 3 e  cm.ditien or' tka  
e:Lstin; TLsh :,as <con; :he:. icoezred *.*igom~s -mc :teaicny. .'!atural ? r o o a ~ a t i c n ,  
yes .  Local r e s i c i e~cs  rszarsed -.hat Lhis a:*rz ::AS :?3u hea? ;~  mns  0:' 3teelksad 
ouc the  Ims .rir,",un;mer i rouq? i~s  have col?tri'::.utea to z ;?i..;h z o r c a i i t 7  La ~ h e s e  
2 s k ,  as w e l l  .3s :o ;he . i L s c ~ F b u ~ i c n  2roclen. 
9 i'%Z ':ZZ"',EU.'ES - l ee r ,  raccon were ob s e  rsed. 
7153ING II.;TEXS LTL - Note observed . 
O T E R  3ECRZATIGi.iXL IJSf - 3ecomena huct ing,  canuL?g and l im i t ed  f i sh ing .  
ACCESSIZIILITY - Six  and one-half f i l e s  from the  town of Albion on t he  Albion 
r idge road, then one ,nile down a d i r t  logging road to the f i r s t   or^, branch 
r i g h t  f o r  a snor t  distance,  thence you ?.dl1 arr ive  a t  3 f l a t ;  then bear l e f t  
and c ra s s  a smzll  j r iage,  The c reek  :/cu -&ll cross a t  t k i s  point  I s  t h e  ' 

3 i g  Sal-ilon; t5.e creeic on the r i g h t  a f ~ t e r  crossing t h i s ,  b i age  i s  Donley Gulch. 
This ;cad w i l l  cxirallal this creek so  the  9r;d of t h ~ i d e r y  value. This past 

I was considered ger.era1 access. Immediate access to  the streain i s  re la t iveky 
. easy. There are  some sections t,hat a r e  inaccessible due t o  tke dense vegetz- 

tior,;  othenqLse, i c  i s  ccnsidered ea sy  foo t  access. 
OVNZBSHIP - O w n e r s i i ~  i s  believed t o  be ~ r i v a t e ,  but noc postad a s  such. 
.DOSTXD CR G?Z;Qf - There  were no z o s t i n g s  observed eikher In the general  zccess 
o r  the Lmediate  streZn.' 



w . . Daonelly Gulch Mendocino County July 20, 1966 

I d a t i f i c a t i o n :  mouth R16W, ~ l k ~ ,  Sec. 32 9 Hdadwater t i rbu ta ry  t o  Big S a l m n  
Creek. Jo ins  with Hazel Gulch t o  farm Big Salmon Creek., 

Method of Survey: stream was sumeyed on foot .  

Date of Sumey: July 19, 1966 . 

Acceaa: Approximately 6.5 miles eas t  on t h e  Albion Ridge Road, t he  Hardell Ranch 
Road turns  of f .  This road goes t o  the  mouth of Donne11 Gulch. Before reaching 
t h e  mouth, t h e  road par ts .  The main f o r k  turns  north while t he  road to  t he  mouth 
heads southeast. The road continues from the  mouth of Donnelly Gulch t o  t he  end 
of fish value,  but n e d a  t o  be cleared of slash.  

Stream Character is t ics  

1. Flow - 
a. A t  rnouth est. .1 cfs ;  stream width 2-4feet ,  average 3 f e e t ;  winter width 
5-6 Feet. 

2. Tem~eratures  o 
a. A t  mouth - a i r  76O, %,O - 60 ; canapy open, weather c l e a r ,  vind 10-15 m i .  .. 

a t  1130 hrs. 
3. Ba r r i e r s  1 I 

Twelve ba r r i e r s  were observed on main stream and i t s .  t r ibutary.  Thr,ee of these  
werehlog jams i n  combination with a road crossing the stream bed. None vere  
of major proportions. I I 

- 
, 4. Long& 

No recent  logging has been done on main stream. Tributary has been logged 
r i t h i n  l a s t  few years. No logging i s q ? r e s e n t l y  taking place on any of t he  
v a t  e r s  hed . 

5. PLsh abundance 
The only place f i s h  vere  obsemed vas '  near the  mouth of the stream. The only 
species  iden t i f ied  -as s i l v e r  salmon. The f i s h  vere  i n  f h i r  condition,  s i z e  2f". 

6. Aquatic Insects  
In sec t s  were observed near t h e  mouth of t he  stream. Oaly caddisf ly  r e r e  
seen. A l l  t he  r i f f l e  areas of the  upper portions of the  stream were d ry  o r  
had so  l i t t l e  flow t h a t  insec ts  ve re  not present. General observation - stream 
has  l i t t l e  insect  food to  support f i s h  during summer months. 

7. spawninn o r  Nurse- Areas . . 

Excellenf s p m i n g  gravel9 from mouth ' to end of f i s h  va,lue. Stream bottom 
has an abundance of coars'e g rave l  and mbble.  
Stream has l i t t l e  value as  a nursery a r ea ,  small flow and lack of i n s e c t  Life. 



(4" - 5 " )  as well a s  t h i s  yea r ' s  (14" - 2"), which suggests consider- 
- 

ab le  s t rean bloc!:age, i n t e r f e r i n g  v i t h  par r  n i ~ a t i o n ; . .  . Bbreover , .- - ."'.do "- .," ,*-.., 
while the  east branch is  pr imari ly  a spawning a r e a ,  the' nursery 
water is currently underused. Only 5 ? a r r  were noted i n  the  v e s t  
branch, trhich has l i t t l e  nursery as well a s  neg l i g ib l e  spawning value. 

Access - By new Xardell ranch road,  which joins the  Albion Aidge._Rpad (countv 
road) 6 1/4  miles east  of t he  pos t  o f f i c e  of the v i l l a g e  o f  Albion. A small0 
house jug t north of th is '  'entrance mar!:s t h i s  s i t e .  The o ld  Hardell  ranch road, 
about a mile  north of the  new road,  is currently iZlii;as~a'ble, because of a 
<.rashout. '4 mile from :he entrance on the  new road, an o l d  logging road-joins 
the  Hardel l  ranch road, which logging road leads to  the  mouth of :laze1 Creek. 
The new Hardell ranch road i t s e l f  f o l l o ~ ~ s  Wzel Gulch Creek to t h e  Hardel l  
ranch and thence follows t h e  east branch of the east-west fork ro che cur ren t  
logging operations in t he  headtratar area .  .?he old Hardell  ranch road follows 
t he  :rest for!: t o  the headwater urea. 
Coments - The primary va lue  o f  Hazel Gulch Creek i s  t o  be found on the  e a s t  
branch of the  East-:lest Cork of t h e  stream a t  the Xardell  ranchhouses. Xere 
s?a~.ming s o u n d s  are  locatad,  e x c e l l e n t  i n  qual i ty ,  but  burdened by recen t  
logging operations on the  streacr. Tew old l 0 3 ~ i n a  b a r r i e r s  ex i s t .  Xovrever, 
:hose :Sat do e::ist cannot be removed by f loat ing,  s i nce  Zazsl Gulch 3zeek 
jelow t h e  fork Fs a :ontLnuous a r e a  of dense :;ili=kecs, 'sran=>es, and zoots an6 
::auld c e r t a i n l y  jan sriy m v i n g  deb r i s .  
Tile :rest branch i s  o i  i i r r l e  o t  no value:  i i t z l e  spalming ;ravel o::ists, anti 
t he  s u m e r  flow i s  negl igible .  :.loreover, an l z l ,  45' s l oce s ,  bedrock drons a t  
eourh, v n i l e  not a conplete b a r r i e r  =o f i sh ,  because of 3' - 4' s tar ;s ,  z e r c a i n l  
handicaps movement 0 2  both pa r r  and adu l t s .  
3ecomendations 

I. Cleazance of 12 small o l d  log jams on aa s t  branch of zast- rest fork 

Sources 
1. 
7 -. 
3 
4 .  

and below eas t-wes t fork. 
lm.oval of j1 s o i l  siri: i n  pass  -,astilre above 3C1 kfgh bridge ac 
Bardel l ' s .  
lexzoval or' 5 '  log-3oul2er i a l l s  above 30' >.i:h 3rlel;e at Xardel l ' s .  
Inspection of  8. J. Gray1 s current  logging operations :o Ceterniae 
:.rnerher clearance of deb r i s  has been nade, , 
170 clearance of v e s t  >ranch of east-tarest Zork. 

of  Infomat ion 
Personal observation. 
i.k. Hardell of W r d e l l 1 s  General Store, Fort  Sragg. 
Unidentified loggers.  

i s /  Zdtrard 2. J. Prinbs 



. HAZEL GULCH CREEK - 
14endocino County I 

Stream Ident i f ica t ion:  Mouth: T16N, RIG, Sec 32; Hazel Gulch Creek flows 
in to  Big Salmon-Creek a t  the mouth of Donnellp ~ulch-Creek ,  which is located 
1 mile on Hazel Gulch Creek below the southern Hardell ranchhouse and 1 1/4 n i l  
on the nev l a r d e l l  ranch road Zrom the Albion Xidge 2oad. .In old logging 
bridge of s o i l  and logs marks t h i s  s i r e .  Hazel Gulch Creek vas ret 'erred ro 
i n  the or ig ina l  r epor t  as Unnamed Tributary 85. 
2::tent of Survey - Xntire drainage by foo t  with only cursory a t t e n t i o n  to  
area of current logging. Period of s y e y  Ju ly  13, 1966. 
Znvironnental Conditions 

1. Stream 71ow: A t  mouth: 0.39 cfs. 
2. Temperatures: A t  mouth: 1730: a i r  74O, %rater 57O, weather f a i r ,  

:.rind 5 xph. 
3. Spatming Gravels 

(A) ~3 casc branch 02 Zas t -~?es t  7ork a t  J a rde l l  rancilhouses: 
(1) 3 a l u a t i o n :  e:.::ellent 
(2)  3escrL-,cion: averase 5' :;ride, zoarse-Zine s rave l s  , 

I1 - 2' :tinter :.rater coverage; ~ a d i e n t  a l i ~ n t ;  s t ab ie .  
(13) 3n :;es: branch of Zast- lest  ?or: a t  EIardell ranchhouses: 

(1) Zvaluation: poor 
( 5 )  3escription: ? r + s r l l y  mud jotton; ?oar 2isn access 

(13' , 45O sloge, bedrock cirop a t   lout!^); l i z t l e  zravei  
Aezr aorthern 3a rde l l  ranzhhouse. 

( 2 )  3e  lo:^ 3as t - :les t Tor? : 

$ :I > Zva iuation : :air 
( f )  3es;ri-,tion: ciee? s w e r  and -.linter ; O O ~ S  ; :onsLderab lz 

2? QL s i i t  and nud 50c:oms; Llow 3rol;an by roocs and dense :kici:c 
H L. .;aunei= ~ n s c c t s  

(1) 2 ~ e :  caddis I l y  lar:ae, and nay Ily and stone Cly 3ynphs. 
(3) Sundance: caddis El;. larvae ?lentF2ul,  others not abundant. 

3 d i - ~ e r s i o n s  - 2 inch ?ipe and yxn? a t  Bardell 's  northera n an chino use. 
Current Lopgins - One n i l e  on stream on z a s t  branch of Zast-:lest 
.m ,.or!:, comnencing about a n i l e  above the Eardell ranchhouscs, This 
i og ,~ ing  F s  occurring i n  area of .'e::cellent spatming but only ?oar 20 
f a i t  zursery  7otent ta l .  X. J. Gray Zompany is logzins; ?ro?ert;r 
ormcd by : h r d c l l l s .  .it of survey 2ebris is s t i l l  In s = r c m  2rorr 
logging and road jui lding operations.  

7 .  S a r r i e r s  
1 )  18 srall ioz Isms on .as: branch of east-vest Eor!: 2nd 3eio:.t 

aas  t -ves d fork. , 
( 3 )  5-foot s o i l  sin!: in  zrass  7as ture  jus t  above 30' : ~ i ~ ' n  old b r i c g E  

neqr :iardelll s =anchhouses . 
(2)  j1 high lo; and boulder 2 a i l s  l u sc  above 30' high old ':rldgc 

Lomerly csea :or ?assage :o ;!ardsll's southerr: ran-,hitouse. 
-;'ish ?ooulatFon 

I. Si lver  salnon An? steelhead - The steei:ieac >ar r  . :o~ula t lon  on :LIZ - .  dast  brazch of  :he -.as:-r.iest -or:: -ras :omcoscd of Iasc :rear1 s ::uc:h 
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BLg Salmon Creek 
- bndocino Coij,@ ! 
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U-shaped valley with l a r g e  redwoods i n  open, e a ~ y  access area. An old skid.- 
a logging railroad, i n  various s tages of conditio#,.-parallels 908 of t h i s  st*, - . 
access on foot. The t r i b u t a r i e s  t o  this stream a l s o  contribute t o  the fl~he+&~.,  
they contribute approximately 4 *mi. of the 10 m i ,  U s t e d  previously, The ext- ,. 

headwaters of this creek 'are  i n  a marshy a rea  composed of many a l d e r s ~ d t h  occad- -q 
f i r  and redwood, Coming .on down, there i s  considerable in-stream vegetation . t o  the 
point o f .  the junction with Donley Gulch. Frcm here the s t r e d o b t a i n s  it s ' 

condition which pmgresses  to  a point eppmldmately a mile or two from t h e  Paciflo 
This mile o r  two area is  composed of dense in-stream vegetation and pasture-Uke'&e. 
Approximately 60 t o  100 years ago, a fores t  f i r e  cleared t h i s  area. There are 
burnt stumps around t h e  surrounding t e r r a i n  and much of the debris has been pushed 
i n t o  the stream, causing nunsrous l o g  'ja;nsa The stream averages 10 f t .  wide with a 
depth of 18 in. a t  this date, The average flow i s  5 c.f. s, Velocity i s  verg aluggiah 
due t o  i ts  mild gradient of about 6 f t .  per 100. m e  bottom i s  predominantly rubble . . 
and gravel w i t h  occasional silt and mud, Spawning area  f o r  the overal l  stream i a  ea t i -  
nated a t  about 75%. Pools a re  scattered i n  frequency; estimate 1 t o  2 pools pe r  150 ft, 
Shelter  i s  abundant i n  the  form of vegetation; estimate 75 t o  80% of t h i s  stream 
covered with vegetation. There was only one b a r r i e r  observed i n  the extreme upper 
section, caused by a road crossing; no diversions observed, Food i s  considered adequate 
Access i s  generally easy, 
RXCOrnDEP luANE&%ENT - 

1. I recommend t h a t  the  jams l i s t e d  on the  jam b a r r i e r  survey be mmoved 

0 1' 
/ t o  f a c i l i t a t e  access to  migrating salrr.on, . .. I reco.mend a mad or a clearance pro jec t  of t h e  old logging ra i l road  

c 4.1 y2 and/or logging mad bs exercised to allow ezsy s c c e s s i b i l l t y  t o  the 
u.0 

ice 'u general public f o r  c a q i n g ~  hunting and f ishing 
3 .  If t h i s  stream i s  t o  be eventually used as an egg-taking s tat ion,  I 

recom.end t h a t  an egg-taking s t a t i o a  be constructed at  the extrerrdt 

J E  : 
lower section of t h i s  stream; 

/ ; 4, That 31s stream be closed t o  f i s u n g .  
Build the access road f o r  creamer chopping study and .general access; : ' Build a f i s h  col lect ing t r a p  on the d m  i t s e l f .  . P 

Local residents speak of many salmon migrating i n  t h i s  stream i n  the  old days (50 o r  60 
years sgo). Their estimates were i n  general, "You could w3lk across the s t r e a n  on t h e  
backs of the  salmon". Fmn t h i s  information (general a s  it i s )  one can gudss what f i s l  
ery  value t h i s  stream once had, 

I further recornend t h a t  any mads crossing t h i s  stream.to other t r ibutar ies ,  o r  t o  t h e  
extrerce headwaters, be reiiioved and elevated to  a suf f ic ien t  'height ' to  zllow passage of 
driftwood and migrating f i sh ,  

This completes the stream survey f o r  Big Salmon Creek by Fish and Came Assistant, 
James Crowdus, October 6, 1961, 

I I 

- James Crowdus/es 

cc : Jerces Crowdus 



SALMON CREEK 

HABITAT TYPES BY PERCENT OCCURENCE 

GRAPH 

RIFFLE 10% 
FLATWATER 
POOL 65% 

HABITAT TYPES BY PERCENT TOTAL LENGTH 

0 RIFFLE 7% 
FLATWATER 
POOL 62% 

GRAPH 2 
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SALMON CREEK 

HABITAT TYPES BY PERCENT OCCURRENCE 
I 

P 261 I 

b HABITAT TYPE 

. -. 
i ' GRAPH 3 

POOL HABITAT TYPES BY PERCENT OCGURRENCE 

O 'M~IN  1 1 %  
S C O U R  89% 

GRAPH 4 
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' SALMON CREEK . . 

PERCENT BANK DOMINANT SUBSTRATE 

SILT/CLAY 64.2% 
BEDROCK 28.3% 

OBOULDER 5.3% 
I COBBLEIGRAVEL 2.296 

GRAPH 9 



Drsinege: SAUIIl CREEK 

T a b l e  1 - f l M A R Y  OF RIFFLE, FLATWATER, UID WOL IUB lTAT TYPES sum& Dates: 07/25/06 to 08/15/96 

Cmfhnce Lotstion: WAO: ALBION,U. LEGAL ?EXRIPTIOW: TlbnR17WStl) LATITUDE: 39*j2'5P LOMGlTU)E: 123.46'10" J 

HABITAT - V#ITS HABITAT HABITAT . E A H  TOTAL PERCENT HEAH HEAH . UEAN ESTIMATED MEAH EStlHATR) #AN MEAN 
WITS FULLV TVPE PERCENT LENGTH LEUGTH m r ~ ~  WIDTH OEP~H AREA ~ O ~ A L  VO~UHE - TOTAL RESIDUAL SHELTER 

MEASURED OCCURRENCE ( f t . )  (ft.) LENGTH (ft.)- ( f t . )  <sq.ft.) AREA (cu. f t. ) MLIME P O C ~  VOL RAT ING 

(sq-ft.) (cu.ft.) (cu.ft.) 

11 11 RIFFLE 10 55 604 7 -19.7 0.4 565 6218 278 3056 0 29 
29 29 F U M T E R  26 W 2616 31 13.6 0.6 1146 33242 736 21356 0 20 

n 73 WOL 65 R 5271 62 16.6 1.2 1135 82831 1399 102101 1023 53 

TOTAL TOTAL TOTAL LENGTH TOTAL AREA TOTAL M L .  
N I T S  W I T S  ( f t .1 (sq. f t . )  (cU. f t . )  

113 113 8491 122291 126513 



Drainage: S A W  CREEK 

T a b l e  1 - S U W Y  OF RIFFLE, FLATYATER, AND WOL RABlTAT TYPES Survey  Dates: 07/25/96 to 08/15/96 

HABITAT UNITS HABITAT HABITAT HEAM TOTAL PERCENT HEAH MEAM MEAN ESTIMATED M A N  ESTIMATE0 REAN UEAN 

UNITS FULLY TYPE PERCENT LENGTH LENGTH TOTAL VlDTH DEPTH AREA TOTAL VOLUME TOTAL RESIDUAL SHELTER 

UEAfURED OCCURRENCE (ft.) (ft.) LENGTW (ft.) (ft.) (8q.ft.l AREA (cu. f t. ) VMCR(E POOt VOL RATING 

(sq.ft . I  
. . 

(cu.ft.) (cu.ft.1 
- 

- - 

11 

- 

11 RIFFLE 10 55 604. 7 19.7 0.4 565 6218 278 3056 0 29 
29 29 FLATVATER 26 90 2616 31 13.6 0.6 1146 33242 736 21356 0 20 
73 73 Wol 65 n 5271 62 16.6 1.2 1135 82831 13W 102101 1023 53 

TOTAL TOTAL 
W I T S  UNITS 

113 113 

TOTAL LENGTH 

Cft.) - 
8491 

TOTAL AREA 
. . 

(sq. ft.) 

122291 

TOTAL WL. 

(CU. ft.) 
1265 13 



16 SALMON CREEK Drslmge: S A W  CREEK 

bte 2 - SUQlARY OF HABITAT TYPES AND MEASURE0 PARMETERS Survey Dates! 07/25/96 t o  08/15/96 

r r f l u m c e  Location: QUAD: ALBloW,U. LEGAL DESCRIPTIOII: Tl6NRlNS28 UTI t lRE:  39.12'5P LONGITWE: 1Z3°46'10n 

B f t A t  UNITS HABITAt HABITAT )IEUI TOTAL TOTAL IMW MAR IUXlMJH . WEAR TOTAL HEAW TOTAL RAW MEAH HEM 

mltf fll lLl TYPE OCCURRENCE LEIIGTH LEWGTH IENGTH. WIDTH DEPTH DEPTH AREA AREA MLUa MLWE RESIDUAL SHELTER CANOPY 
MEASURED EST. EST. WOL VOt RATlllG 

I X ft. ft. X ft. ft. ft. sq.ft. sq.ft. cu.ft. cu,ft. cu.ft. - .  X 

6 6 LGR 5 44 261 3 17 0.3 1.5 427 2564 135 812 0 5 98 

4 4 HGR 4 49 196 Z 23 0.6 1.2 561 2243 314 1256 0 58 98 

1 1 CAS 1 147 147 2 24 0.7 1.4 1411 1411 988 988 0 60 100 

1 1 WV 1 8 6  86 1 , 24 0.6 1.2 1445 1445 867 867 0 50 10 

7 7 GLD 6 76 531 6 '16 0.7 1.7 1218 8526 909 6362 0 21 85 

9 9 RUW 8 61 547 6 ' 10  0;s 1.9 166 5003 337 3036 0 6 98 

12 12 SRI 11 121 1452 17 14 0.6 1.8 1515 18178 924 l f w l  0 27 93 

7 7 MCP 6 64 448 5 ti 1.2 3.4 128t 8915 167s 117~7 1024 41 95 
1 1 SIP 1 42 42 0 15 1.2 1.8 252 252 302 302 756 40 100 

za 28 LSL tf 71 IP;IP u 17 1.2 5.0 iin 32804 iws 43256 11112 64 95 
u u LSR 20 n i 7a i  21 16 1.0 3.5 1191 27396 1238 26466 868 - 42 97 
3 3 LSBk 3 86 ZS9 3 13 0.9 2.5 1079 3237 923 2770 601 20 95 
7 7 LSBo 6 83 581 7 12 1.1 4.8 1025 7178 1371 9595 W8 501 W 

4 4 PLP 4 45 181 2 19 1.8 4.5 747 2988 1496 5985 1255 100 91 

TOTAL TOTAL LENGTH AREA TOTAL VOL. 



BIG  yLIK#I CREEK Dre imge:  SAUDfd CREEK 

T a b l e  3 - SUnrURY OF Pool TYPES survey Detes: 07/6/96 to  08/15/96 

C o n f l u m c e  Location: WAD: ALB10#,CA. LEGAL DESCRIPTlOW: 116NR17WS28 LAT1TU)E: 39.12'57" LONGITLQE: 123946'10n 

HABITAT UNITS HABITAT HABITAT MEAN TOTAL PERCENT MEAM HEAR HEAN TOTAL llEAW TOTAL M A N  M A N  

UNITS FULLY TYPE PERCENT LENGTH LENGTH TOTAL UIDTH DEPTH AREA AREA MLUtE VOLWE RESIDUAL SHELTER 

MEASURED OCCURRENCE LENGTH EST. EST. POOL ML. RATING 

(ft.) (ft.) (ft.) (ft.) (sq.ft.) (sq.ft.1 tcu.ft.1 tcu.ft.1 tcu.ft.1 

- - 

8 8 MAln 11 61 490 9 20.3 1.2 1153 -9227 1504 - 12030 991) 41 
1132 n m 3  1386 won 1027 55 65 65 SWUR 89 74 4781 91 16.1 1.1 

TOTAL TOTAL TOTAL LENGTH TOTAL AREA TOTAL WL. 
W I T S  UNITS (ft.1 (~q.ft.1 (cU.ft.1 

n n 5271 82831 102101 



6 S A W  CREEK Dralmge: S A W  CREEK 

ble  4 - a m A R Y  OF WIM WOL WPTRS BY WOL W I T A T  TYPES Survey Dates: 07/25/96 to  08/15/96 

#l fhnce Locatfan: WAD: ALBIOU,U. LEGAL DE$CRIPTIOll: Tl6HR17YS28 UTITIBE: 39*12@5P LaOlGIfwE: 123%6@1~ 

UNITS HABITAT RABITAT *I FOOT 4 FOOT 1-~2 FT. 1-Q FOOT 2-4 FT. 2-3 FOOT 3-4 Ft. 3-<4 FOOT *.4 FEET >=4 FEE1 

ASltREO TYPE PERCEUT WAXlllW PERCJUT M A X I M  PERCEWT M A X I M  PERCENT MAXtlllbl PERCEUT- WIM PERCENT 

OCCURREICE - DEPTH O#URRE#tL DEPlH OCQIRRENCE _DEPTH OCCURRE#EE DEPTH oCCU~RENCE- DEPTH OC-REICE 
- 

- 

7 UW 10 0 0 3 43 Z 29 2 29 0 0 
1 STP - 1 0 0 1 100 0 0 0 0 .  0 0 

28 LSL 38 0 0 5 18 14 . 50 6 21 3 11 
25 LSR 32 0 0 7 30 11 48 5 22 0 0 
3 LSBk 4 0 0 2 67 1 33 0 0 0 0 

7 LSBa - 10 0 0 2 29 3 43 1 14 1 14 
4 PLP 5 0 0 0 0 2 50 0 - 0  2 50 

TOTAL , 

W I T S  

n 



816 SAL)I(MI CREEK D r s i ~ g e :  UUlOR CREEK 

l s b l e  5 - SUnnARY OF MEAN PERCENT COVER BT HABITAT TTPE survey Deter: 07/25/96 t o  08/15/96 

: ~ f l u e n c e :  Lacet ion:  4VM):.ALBION,CA. LEGAL DESCRIPTION: ' T I ~ U R I ~ V S ~ ~  ' LA l I tWE:  39.ttS5P LONGITUDE: 123.46'10" 

UNITS UNITS HABITAT MEAN% MEAN% M E N %  MEAN% MEAN% X HEAN X MEAN % MEAN X 
'EASUREO FULLY TYPE UNDERCUT SUl LIlD ROOT TERR. AQUATIC W I T €  BOULDERS BEOROCK 

MEASURED BANKS MASS VEGETATION VEGETATION WATER LEDGES 

6 2 LGR 20 40 10 0 30 0 0 0 0 
- 4 4 HGR 0 23 8 0 -20 - 0 3 48 0 

1 1 U S  0 0 0 0 0 10 30 60 0 

1 1 POW 0 5 0 0 10 0 0 85 0 

7 4 GLD 18 10 5 8 58 0 0 3 0 

9. 5 RUN 0 10 0 0 58 0 0 32 0 

12 I2 SRN 20 25 13 19 12 0 0 11 0 

7 7 MCP 5 19 44 Q 4 1 0 17 0 

1 1 STP 0 0 0 0 0 0 20 80 0 

28 27 LSL 10 30 44 7 9 0 0 1 0 

' 25 22 LSR 32 19 12 28 6 0 2 2 0 

3 2 LSBk 10 35 20 10 20 0 5 0 0 

7 5 LSBo 8 18 32 4 6 0 4 28 0 

4 4 PLP 18 6 24 4 3 0 5 4 1 0 

- - - 
- 



ShLM CREEK Drainage: SAUlOW CREEK 

t 6 - SUlURY OF 001IWMIT SWTRATES BY HABITAT TYPE S u m y  Dates: 07/ZI/96 to W/15/% 

uence L a a t  ion: W: ALBIOII,U. LEGAL DESCRIPTI(M: T16NRl7M28 LATITWE: 39.12'5P LOWGlfllDE: 123.46' lon 
- - ----- 

ITAL UNITS HABITAT X TOTAL X TOTAL X TOTAL X TOTAL _X TOTAL X TOTAL X TOTAL 
TAT FULLY TYPE SILT/CUY SAND GRAVEL su C O ~ L E  LG COBBLE BOUlDEI BEDROCK 
111s ~EASURED O(11INANT OOlINANT OaWlNANT OOUINANT WnlNANT WnIWANT - DOUINANT 

LGR 
HGR 

U S  
WV ' 

GLD 
- RUN 
SRN 
HCP 

1 1 STP 0 0 0 - 0 0 100 0 

28 28 LSL 7 32 5 7  0 4 0 0 

23 23 LSR - 0 30 65 4 0 0 0 

3 3 LSBk 0 33 33 33 0 0 - 
0 

7 7 LSBo 0 43 43 0 0 14 0 

4 . 4 PLP 25 75 0 0. 0. 0 0 



I S ~ r y  , ,of Mean . 'percent Vegetative Cover f o r  Ent i re  Stream 

. . 
Mean Mean Mean Mean Hem, Mean 

Percent Percent Percent Percbnt Right bank L e f t  Bank 

c o n o ~  Coni f a r  :, Decfdous ' Open w i t s  X Cover X Cover 

Note: Mean percent conifer du idwnrs  f o r  the ent i re  reach 
are means o f  canopy canponents frm w i t s  wi th c a n w  

@$ 
7 3  : valuer greater than zerp. 

Open mi t s  represent hebi t a t  mi t o  with zero c w p y  cover. 



 rum NAME: s a t m  creek . 
w L e  DATES: o ~ / u / P ~  t o  08/15/96 
ide~w LENGTH: 8491 tt. 
.OCATIOU OF STREAH IIOUTH: I 

Latitude: 39*12'57" USGS Qued Hap: ALBIOW,CA. 

Legal Dercript ion: T16NRltUS28 ~ongitude: 123*46'1010 

SUWllARY OF FISH HABITAT ELEMENTS BY STREAM REACH 

STREAM REACH 1 
chamel Type: O cenoW~0ensity: 94% 
Chamel Length: 8491 ft. . Coniferous Coaporunt: 11% 
R l f f l e / f l a tw te r  Mean Uidth: 15 ft. ~eciduous C y m e f t t :  89% 
Total Pool nem Depth: 1.2 f t. pools by ~ t r r m n  Length: 62% 
Base Plw:  2.5 efs Pools s.3 ft.deep: 27% 
Uater: 36 - 59 *F A i r :  61 - 64 'f Mean Pool Sheltor Rtn: 56 
Om. Bank Veq.: Oeciduaus Trees om. Shelter: Lwg0 Woody Debris 
Vegetative Cover: 71% Occurrence of L a :  23% 
'Dm. Bank Srdntrate: Si lt/Clay/Sand Dry Chamel: 0 ft. 

fbbd&ess value: 1. 24% 2. 54% 3. 22% b. OX 



3 ,  

DJ.g ' I>aLULUA 1 W l  CJCJA 

Mendocino County P-2 

/Shelter - The upper section i s  heavily vegetated abom Donley Gulch. The ~3.d section 
' i s  park-like and mlatively f ree  of vegetation. The extrene lower mile of Big Salmon 

has very dense vegetation i n  and along t h e  creek; estimate the  t o t a l  shelter fo r  this 
stream, 709, 
Rarriers - One barrier obsorved consisting of a road crossing i n  the extreme upper section, 
Beyond that ,  no other barriers  observed. Many log jams have potential  of becoming b a r d e r s  
i f  l e f t  t o  allow accumulation of debris. 
Diversions - None noted. 
Tern ra tures  - The tempehtures ranged from 54 Oto 5 5 O  F. The a i r  temperature ranged from 'me , first t a p e r a h w e  was a water temperature, 
Food - Food i s  considered adequate (Mayfly and various insects),  but l ight  i n  comparison - 
t o  o ther  streams survepd. I 

Aquatic Plants - None observed, 
\ 

Winter Conditions - Winter conditions believed t o  be 'three times the present flow o r  
better,  which would be rppm~cimately 1 5  c.f, s. The extreme headwaters show rapid --off, 
due t o  steep gulches and deeply eroded gull ies,  Estimate the stream depth an average of 
2 4 2  to 3 ft,, d t h  a width of approximately 20 f t ,  
Pollution - Ron8 observed, 
Spr iws  - Springs and t r ibutar ies  were nmerous. Nofie of the springs had fishery survey 
value. Sevsral of the t r ibu ta r ies  did have and are recorded under a separate survsy and 
bar r ie r  report. 
FISmS P P L S i T  AND SUCCESS - Steelhead and/or rzinbow trout  averaging 2" in  size with an 
abundahce of from 10 to  50 per  200 ft. i n  the mid and lower sections were observed, These 
f i sh  were i n  good condition; success was good; p ~ p a g a t i o n  - natural. Silver salmon w=re 
observed i n  verg l i @ t  quanti+,ies i n  the  mid and lower sections (very di f f icul t  t o  ident i fy  
and locate)  - estiniate 1 to 2 per 100 ft, Good success; good condition; natural propa- 
gation good,. The extreme u?per area i s  considersd t o  have vzry poor fish population due 
t o  dense, in-stream vegetation of grasses and anall  stream area, , 
OTHER VZRTEBRATES - Deer, raccoon, danestic sheep and c a t t l e  were observed, 
FISHIN2 INTENSITY - None observed. 
O m  RE!?,?mTIONAI,'US3 - Recomirend hunting, fishing ( d e s s  the  stream i s  closed f o r  nur- 
sery and spawning area), hiking and camping, No recrea t io rd  usss observed at t h i s  date  
other than occasional cam3ing debris, Q 

ACCESSIBILITY - Immediate access t o  t h i s  stream is considered good; 75% of the stream i s  
accessible by foot, Access in extreme upper and lower sections d i f f i cu l t  due t o  considsr- 
able in-stream vegetation, Occasional old loggiry roads from the north side of the stream 
and along the  stream provide excellent foot access, but only f o r  very short distances can 
a vehicle t r a v s l  these roads, The bes t  general access is  considered 6 mi, up from Routs 
1 on t h e  Albion Ridge road, then down 1-1/4 m i .  of dirt road; take the f i r s t  fork t o  t h e  
rikht, thence about 3 blocks and you w i l l  come to a f lat .  A t  t h i s  f l a t  i s  the junction of 
Donley and B i g  Salmon Creek, 
WlEEBHI? - Ownership beueved to be private i n  most cases,, The lower section i s  under 
the control  of various logging companies and g n o  loggix  operations are in progress i n  
a small area. 
POSTED OR OPEN - 110 posting signs were observed except f o r  several nno trespass" signs i n  
the extreme lower ssction near Rdute 1, 
IMPRW-TS - None noted. ~?p~6'$,\ 
PAST STOCmG' - None hown; none noted/ 
GEFlERAL ESmUTE - Ihe genere1 estime.te of Big  Salmon Creek i s  that  it i s  an excellent 
spawning md nursery area f o r  steelhead and/or rainbow t m u t  and s i l ve r  salmon. A t  ~ m s e n t  
there i s  l e s s  t b n  1/4 oil. tha t  i s  of f i shery  value .fmm the Pacific Ocean. An extension 
of spproxinately 10 m i .  a f t e r  log jam and berr ier  removal pm ject  i s  completed, i s  ~ o s s i b l e  
Ovsrell, t h i s  stream has about 60 t o  70% of i t s  area in  park-like condition i n  a wide 



100 on an average. 
W$dth Range f mm 2 f t .  t o  40 it; average 10 f t  . 
Depth - Range from dry at t h i s  date t o  5 ft. deep; the avera$e depth i s  18 in, 
Flow - Mve gallons p e r  minute to 7 c.f.s. i n  range; the average is  5 c.f.s. a t  t h i s  date, - 
Velocity - ~J3locity i s  sluggish i n  y e  headwaters t o  geri=rauy slow throughout. A very 
mild gradient i s  the cause ' f o r  t h i s  effect.  
Bottom - 'he bottom i s  p2cimzrlly rubble and gravel, with scat tered bedrock, s i l t  and mud 
thmughout. The mid sect ion o f t h e  stream i s  notably rubble and gravel  whereas the upper 
and lower sections contained more of the  bedrock and si l t ;  i n  t h e  extrenre lower section 
bouldera and coarse rubble uas observed, 

awnin Areas - Headwaters ,considered poor - spawning gravel anounting t o  only about 5s.- 
-sections were most favorable f o r  spawnlng with 50 t o  70% area sui table .  
Overall estimate i s  high; estimate 75% of t h i s  s t rean has gravel sz t i s f ac to ry  f o r  t h i e  
f unc ti on. 
Pools - Pool9 are sca t te red  i n  frequhncy. Total  pools - e s t i m t e  1 t o  2 per  150 f%. - 
Their s i z e  i s  10 ft. long, 3 ft. wide and 1 f t .  deep. 
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EXTE!JT OF OBSERVAPOtJ - Ihe ent i re  creek and i t s  t r i b u t a r i e s  were , 
wdked out by Fish and Game Assistant, James Crowdus, and .Fish and 
Game Seasonal Aid, Jack Sentas, a distance of a t o t a l  10 miles were 
surveyed on October 6, 19&, 
LOCATION - Big Salmon Creek i s  located approfimately 1 8 , a i r l i n e  miles 
south of the town of Fort Bragg on the Efendocino County coast, 
REUPON TO (YTHER WATERS - A good steelhead and s i l v e r  salmon apauning 
and nursery stream for the  Eclendodno coast, This i s  e n t i r e l y  a separat 
drainage flowing d i r e c t l y  t o  the Pacific Ocean. 
G E N E W  DESCRIPTION - Watershed - Big Salmon dra ins  appmximatel3. 1 5  
square miles, The watershed i s  typical ly  e a s t  west i n  its flow. 
Immediate Dra ina~e  Basin - Big Salrcon runs through a Lshaped canyon 
of second growth coni fer  f o r  a distance of 6 mi. It has t r i b u t a r i e s  
of f i she ry  value contributing anbther 4 mi. t o  t h e  drainage. The 
basin has a gent le  slope on each side of uhat is  considered footh i l l s .  
The creek runs through heavi ly timbered country made up p r h r i l y  of 
redwood, large alders ,  fir and brush. The upper sect ion consists of 
dense vagetaKon i n  the  form of brush i n  and along the  stream in 
rather  meadow (if one caul8 c a l l  i t )  meadows. The mid sect ion is 
parkl ike with redwood and e lde r  and fir throughout-very clean, 'he 
lower section i s  again open pasture and r e l a t i v e l y  c l e z r  dus t o  a 

l a rge  burn 60-70 years ago. The immediate creek area contains a pmfuse  growth of alder, 
brush and willow. ~ 5 . ' .  d 

'Alti tude .- S&S &y" 5 ? 3  .-.. .. . ,/*. ( , . : !/.' . - ... .' . . - 7 -, 
4 

Gradient - 'he gradient is considered moderate t o  verg-sl ight ,  w i t h  an approximate average 
' 6 f f ' h e r  100. The t r i b u t a r i e s  have a s teeper  gradient of approxin=tely 1 5  ft. per 



FOR ADMIN. USE ONLY 
Amendments-date & S or M 
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6. 12. 

TIMBER HARVEST PLAN 
STATE OF CALIFORNIA 

DEPARTMENT OF FORESTRY 
AND FIRE PROTECTION 

RM-63 (1-00) 

THP Name: Pullen Gulch 
Management Area: Big RiverISalmon Creek 
(In the CDF FPS, this is "THP Description') 
If this is a hlodified THP, Check box: [ ] 

- \ 

This Timber Harvesting Plan (THP) form, when properly completed, is designed to comply with the Forest Practice Act (FPA) and Board 
of Forestry rules. See separate instructions for information on completing this form. 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 question, 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 distinguish 
answers from questions by font change, bold, or underline. 

) 

This THP conforms to mylour plan and upon approval; Ilwe 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 compliance with the Forest Practice Act and Forest Practice Rules. 

Note to Review Staff: This THP form contains all changes incorporated from the CDF year 2000 THP form. This THP is  written to comply with 
new regulations which became effective July 1,2000 through January 1,2002-. Standard form language is displayed in Arial Font. lnserted 
Information, paraphrased regulations, and responses are shown in Times New Roman Font, and may be underlined. Regulations cited 
verbatim from Title 14 of the California Code of Regulations (14CCR) are shown in Courier New font 

FOR ADMIN: USE ONLY 

Date Filed 

Date ~pproved , , 

Date Expires 

, Extensions 1 ) [ ] 2) '[ ] 

1. TIMBER OWNER(S) OF RECORD: 
Name: Hawthorne Timber Comuanv, LLC b 

Address: P.O. Box 1228 
City: Fort Bragg State: fi Zip: 95437 Phone: 1707)-961-3302 

r i 
Signature: Date {,$$A 
Printed Nam< Knox Marshall 
NOTE: The timber owner is responsible for the payment of a yield tax. Timber Yield Tax Information may be obtained at the timber Tax 

Section, MIC: 60, State Board of Equalization, P.O. Box 942789, Sacramento, California 94279-0060; phone 1-800-400-71 15; BOE 
Web Page at httD:llwww.boe.ca.aoy. 

2. TIMBERLAND OWNER(S) OF RECORD: 
Name: Hawthorne Timber Com~anv, L L ~  
Address: P.O. Box 1228 
City: Fort Bragg State: fi Zip: 97258 Phone: 1707)-961-3302 

As of January 1,2001,l have read and understand my responsibilities as timberland owner as described under 14 CCR 
1035(d)(2)(A - C). I certify that I have fulfilled my legal obligation as stated in the forest practice rules, and agree to futfill my 
responsibilities as the timberland owner as it pertains to this plan. 

9 ' "  

Signature: zL2, ,?&..A;,/( 
Printed Name: Knox Marshall 



Average McNeil Sediment Samples (eight samples) 
Georgia-Pacific West, Inc. Fort Bragg, CA 

Sample Location: Donnelly Gulch 

Date: 930810 
T16N R16W Section 32 
(4 =!p1-) 

63 . 31.5 16 8 4 2 1 0.85 <0.85 

Seive Size (mm) 



Average McNeil Sediment Samples (eight samples) 
Georgia-Padfic West, Inc. Fort Bragg, CA . - 

Sample Location: Donnelly Gulch 

16 8 -. 4 2 

Seive Size  (mm) 



Average McNeil Sediment Samples (eight samples) 
(SAL3j . 

* ,  . * - .  
GeorglaPadfic West, Inc. Fort Bragg, CA 

Sample Location: Donne& Gulch 

50 
Date: 950917 
T16N R16W Section 32 

Seive Size (mm) 



Average McNeil Sediment Samples (eight- samples) 
Georgia-Pacific West, Inc. Fort Bragg, CA 

Sample Location: Donnelly Gulch 
- 

Date: 960829 
T16N R16W Section 32 
Clinometer. 0.5% 

(Bb D i s t a n c e d  24.7 meters 
40 
45 i I 

63 31.5 16 8 4 2 1 0.85 <O. 85 

Seive Size (mm) 



Average McNeil Sediment Samples (eight samples) 
. . 

. . Georgia-Pacific West, Inc. Fort Bragg, CA 
. . . . .  

-. 
Sample Location: Donnefly Gulch (w) 

8 4 

Seive Size (mm) 

50 7 

45 

40 

35 

30 -- 

-- Date: 970815 
T16N R16W Section 32 

-- 

-- 



Average McNeil Sediment Samples (eight samples) 
Georgia-Pacific West, Inc. Fort ~ragg,  CA 

Sample Location: Donnelly Gulch (SAL 3) 

Seive Size (mm) 

50 

45 

40 

35 -- 

30 

, 
Date: 980909 '- 

-- T16N R16W Section 32 

-- 

- 

-- 



Average McNeil Sediment Samples (eight samples) 
Campbell Timberland Management, Fort Bragg, CA 

Sample Location: Donnelly Gulch-Sal3 

. . - - - -- - -- - - - 

Date: 001 103 
T16N R16W Section 32 

40 

35 

63 3 1.5 8 4 .  2 1 0.85 G.85 
. . Seive Size (mm) 



Average McNeil Sediment Samples (eight samples) 
Georgia-Pacific West, Inc. Fort Bragg, CA 

Sample Location: W a t d  Hazel Creek 

- 
Date: 9308 10 I 
T 16N R16W Section 29 
Clinometer: 1.5 % 
Distance ased. 30 meters 
(4 

Seive Size (mm) 



(SAL4) . 
'Average McNeil Sediment Samples (eight samples) . . . * .  

Georgia-Padfic West, lnc. Fort Bragg, CA - 

Sample Location: W a t d  Hazel Creek 

63 31.5 16 8 4 2 1 0.85 <O. 85 I 

Seive Size (mm) 

50 

45 

40 

35 -- 

. . 
Date: 940823 

-- T16N R16W Section 29 
Clinometer: 1.5 % 
Distance Ilsed: 30 meters 

-- 

- .  - 



Average MqNeil Sediment Samples (eight samples) 
Georgia-Pacific West, Inc. Fort Bragg, CA ~- 

Sample Location: Waterfall Hazel Creek 

Date: 950823 
T16N Rl6W Section 29 
Clinometer: 1.5 % 
Distance used 30 meters 



Average McNeil Sediment Samples (eight samples) 
Georgia-Paufic West, Inc. Fort Bragg, CA 

Sample Location: Waterfid Hazel Cieek 

63 31.5 16 8 4 2 1 0.85 c0.85 

Seive Size (mm) 

- 

50 

45 

40 

35 -- 

-u 

Date: 960815 

-- . . T16N R16W Secdon 29 
Clhme&x 0.5% 
Distance osed:. 30.0 meters 

-- 

- -  - - 



Average McNeil Sediment Samples (eight samples) 
Georgia-Pacific West. Inc. Fort Bragg, CA 

Sample Location: Hazel Creek at W a t e M  (SAIA) 
Using 6" Sampler 

~. 

Date: 970808 . . 

+ T16N R16W Section 29 

8 4 

Seive Size (mm) 



. L  - 8  * 

Average McNeil Sediment Samples (eight samples) 
Georgia-Pacific West, Inc. Fort Bragg, CA 

Sample ~odation: Waterfnll Hazel Creek (SAL 4) 

Date: 980908 
45 - T16N R16W Section 31 

. * 

63 31.5 16 8 4 2 1 0.85 <O. 85 

Seive Size (mm) 



Average McNeil Sediment Samples (eight samples) 
Campbell Timberland Management, Fort Bragg, CA . 

Sample Location: Waterfall Hazel Creek-Sal4 

. 
T 

--- - -- - 

c- 

Date: 001 103 I 

45 t T16N R16W Section 31 

I 

8 .  4 

Seive Size (rnrn) 
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Mr. Lloyd I Keefer 
California Department of Forestry 
and Fire 'Protection 
P.O. Box 670 
Santa Rosa, Cal. 95402 

Date: 10- 1 1-93 
Re: -THP 1-93-394 MEN 

, G - P Area # : (36-26) 

Dear Mr. Keefer : 

Enclosed please find the additional information requested during the review of T& 1-93-394 MEN. 

Sincerely. 

~$&,CZ~F*& 
Robert C. Ballard I 

RPF # 2004 

acr 1 3;  1993 



Plan Addendum 

1-82- 182 MEN 
1-77-387 MEN 
1-77-807 MEN 
1-83-39 MEN 
1-83-1 72 MEN 
1-83-234 MEN 
1-83-343 MEN 
1-83-387 MEN 
1-83-393 MEN 
1-83-437 MEN 
1-83-641 MEN 
1-83-670 MEN 
1-84-57 MEN 
1-84-178 MEN 
1-84-239 MEN 
1-84-298 MEN 
1-84-330 MEN ( m e  as 1-81-125 & 1-90-578) 
1-84-551 MEN 
1-84-572 MEN 
1-85-1 17 MEN 
1-85-148 MEN 
1-85-2 16 MEN (same as 1-76462) 
1-83-42 MEN 
1-86-139 MEN 
1-86-181 MEN 
1-86-260 MEN 
1-86-363 MEN 
1-86-380 MEN 
1-86-482 MEN 
1-87-248 MEN 
1-87-430 MEN 
1-88-204 MEN 
1-88-343 MEN 
1-88-355 MEN 
1-88-406 MEN 
1-88-42 MEN 
1-88-592 MEN 
1-88-637 MEN(same as 1-82-38) 
1-88-648 MEN 
1-89-08 MEN 
1-89-249 MEN I 
3-89-3 14 MEN 
1-89-532 MEN 
1-90-567 MEN 

1-90-578 M E N ( m e  as 1-81-125 & 1-84-330) 
1-91-080 MEN ! 
1-92- 126 MEN 
1-92-130 MEN 
1-92-42 MEN ( under litigation) 
1-93-328 MEN (submitted) 

Silvicultural c9r Yarding Method Bv Acres 

T SEL 34 Acres, C SEL 26 Acres 
T SEL 23 Acres 
T SWSC 43 Acres 
C CC 44 Acres, T SWSC 102 Acres 
T CC 10 Acres 
T SWSC 40 Acres 
T CC 14 Acres 
T CC 13 Acres, T SWSC 3 Acres. T SEL 15 Acres 
C SWSC 37 Acres, T SWSC 148 Acres 
C CC 109 Acres, T SWSC 161 Acres 
C CC 53 Acres. T SWSC 67 Acres 
T CC 38 Acres 
T SEL 13 Acres 
T SWRC 177 Acres 
T SWSC 75 Acres 
T CC 48 Acres, T SWSC 47 Acres 
T Hardvmod Removal 330 Acres 
T CC 16 Acres. T SWRC 4 A m s  
T CC 2 Acres 
T SWSC 121 Acres 
T s wsc 255 Acres 
T SWRC 57 Acres 
C CC 55 Acres, T SWSC 100 Acres 
T SWSC 42 Acres. T CC 48 Acres 
C CC 71 Acres, T CC 39 Acres 
C CC 54 Acres, T CC 29 Acres 
T SEL 7 Acres, T SWRC 21 ~ c r e s  
C CC 32 Acres, T SWSC 58 Acres 
C CC 28 Acres, T SWSC 47 Acres 
C CC 16 Acres, T CC 18 Acres, T SWSC 46 Acres 
T CC 13 Acres, C CC 42 Acres 
T S WRC 80 Acres 
C CC 75 Acres 
T CC 3 Acres, C CC 77 Acres 
T CC 3 Acres 
T SEL 36 Acres 
Road only 22 Acru 
C CC 45 Acres 
SWRC 2 10 Acres 
C CC 55 Acres. T SWRC 77 ~ c r e s  
T SEL 36 Acres 
T SWRC 86 Acres 
C CC 64 Acres, T SWRC 17 Acres 
C SEL 9 Acres, T SWRC 18 Acres, T CT 6 Acres 
C AP 12 Acres, C CC 16 Acres, C SWSC 10 Acres 
T SWRC 80 Acres 
Road only under construction, 
T S WRC I4 Acres, T SEL 14 Acres, T AP 15 Acres 
C SEL 3 15 Acres. T SEL 1 12 Acres 
H SWRC 39 Acres, H G SEL 105 Acres 
T s WPS 14 ~ c r e s  Received CDF 

REGION 1 

, OCT 1 3 8!3 , 

nrrrn, IRAC L 1~ & I  L ~ C I  1C(.IT 
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Plan Addendum 8-24-93 

-1 t Assessment Area 8,595 Acres note: Where the same area has been relogged since 

/ Acres Logged 4,728 Acres since 1974 the acreage is only added once. 
Leeend For Past Proiects Assessment List 

C CC Cable Clearcut 
T CC Tractor Clearcut I . 
C SWRC Cable Shelterwood Removal Cut 
T SWRC Tractor Shelterwod Removal Cut 
C SEL Cable Selection 
T SEL Tractor Selection 
C SWSC Cable Shelterwood Seed Cut 
T SWSC - Tractor Shelterwood Seed Cut 
C C T  Cable Commercial Thin 
T CT Tractor Commercial Thin 
CAP Cable Alternative Rescription 
T AP Tractor Alternative Prescription 
H SWRC Helicopter Shelterwood Removal Cut 
H GSEL Helicopter Group Selection 
T SWPC Tractor Shelterwood Preparatory Cut 

B. Proposed Future Proiectq 

Resent litigation efforts by the Albion River Watershed Protection Association and Friends of Salmon 
Creek make the discussion of future project extremely tenuous. Since the vast majority of the Salmon 
Creek watershed IS zoned for timber production and contains many stands of h ~ g h  quality saw timber and 
it IS therefore anticipated that the majoriry of landowners in the drainage will contlnue to manage their 
properties for timber production. 
The silviculhlre and logging methods to be used in these harvest operations will be determined by the RPF 
involved on a site specific basis.All tuture harvesting activity is subject to constraints imposed by revisions 
in the forest practice rules.The following is a list of areas where harvesting may occur. 

AREA Possible Acreage 
T 15 N R 17 W Section 1 87 
T 1 S N R 1 7 W S e c t i o n l & T 1 6 N R 1 6 W S e c t i o n 3 1  62 
T IS N R 16 W Section 6 52 
T 16 N R 16 W Section 20 & 29 45 
(3) Will tlie proposed project, as prosbnted . in combination with past ,present . and reasonably 
foreseeable, probable, future projects identified in items (1) and (2) above, have a, reasonable potential to 

, , cause or add to significant cumulative impacts in any of the following resource subjects? 
1 

Yes After No After No Reasonablv potential 
mitieation (a) mitieation (b) sienificant effects ic) 

I. Watershed - X 
2. Soil Productivity - X 

X 3.Biological 
I - 

4. Recreation - X 
5. Visual - X 
6.Traffic - X 
7. Other ( trespass) - X 

2. Are there any continuing significant adverse impacts from past l i d  use activities that may add to the 
impacts of the proposed project. Y e s z  No 
If the answer is yes. identify the project(s) and affected resource subject(s).' Received CDF 

REGION 1 



Mr. Lloyd I Keefer 
California Department of Forestry 
'and Fire Protection . , 

P.O. Box 670 
Santa ROM, Cal.. 95402 

Date: 10- 12-93 
Re: THP 1-93-394 MEN 
G - P Area# : (36-26)' 

Dear Mr. ~ A f e r  : 

The Following is,additional information to be included in THP 1-93-394 MEN. 

Kevin N. ~oberts,-wildlife Biologist 



SALSED93.XLS Chart 9 

A w ~  McNeil Sediment Sampk for the mouth bf Donnelly Gulch - 1993. Georgia- 
Pacific Corp., Fort Bragg, CA. 

.. 

40 - 

sehm size 

.~ . 

Page 1 ' . 



SALSED93.XLS Chert 5 

Averaged Overall McNeiI Sediment Samples For Salmon Creek - 1992, winter 1992-1993, 
and 1993. Georgia-Pacific Corp., Fort Bragg, CA. 

. - .  , .. . ,:. . . . .  t..: SOW Size 
) .A ' . !:: ' 
x 

..! 
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. 
LOWER SALMON CREEK - Estirrtatlon uf Fish populations, 1993 (30 M station). Georgia- 

Pacific Corp., Fort Bragg, CA. 

COHO STEELHEAD THREE LAMPREY SCULPIN PACIFIC 
TROUT SPINED GIANT 

STICKLEBACK SALAMANDER 

SPECIES 

Page 1 



SALMON CREEK NEAR KElTY GULCH - Estimation of Fish populations, 1993 (30M 
station). Geo~gia-Paciflc Corp. Fort Bragg, CA. 

SPECIES 



WNNELLY GULCH - Estlmtion of FIah populations; 1993 (3OM station). GeorgiaPaclfic 
Corp., Fort Bragg, CA. 

.' 

COHO 
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TROUT 

SPECIES 

- PACIFIC GIANT 
SAI~MANMR 

Page 1 



LOWER W E L  CREEK - Estimation of Fish populatfons, 1993 (30M station). Georgia- 
Pacific Corp., Fort Bragg, CA. 

u 

WHO STEELHEAD THREE LAMPREY PACIFIC ROUGH 
".'M' TROUT SPINED GIANT SKINNED 

-- % STICKLEBACK SALAMANDER NEWT 

SPECIES 

. - 
-. 
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SALMON . ~ .  CREEK - OVERALL (6 - 30M stations combined) - Estimation of Fish 
populations, 1993. Georgia-Pacific Corp., Fort Bragg, CA. 

SPECIES 



California Regional Water Qudlity Control Board 
. North Coast ,Region 

Interoffice C d c a t i o n  

To: Frank ReichaPrth October 19, 1993 
Review Team Chairman 

Fran: Andrew Baker 

Subject: Preharvest Inspection for Timber Harvest Plan 1-93-394/MEN, Salmon Creek, 
Georgia Pacific Corporation. 

On September 29 and 30, 1993 I participated in a preharvest inspection for the subject 
THP. Other participants included Jim Purcell and Joel Siegers of CDF; Julie Bawcan, M; 
Robert Ballard, RPF; Kevin ?.oberts, Georgia Pacific Corporation. 

The TEP proposes to log 586 acres located within Hazel Gulch, which is a major tributary 
to Salmon Creek. Silvicultural prescriptions include selection and transition methods. 
Cable yarders will remove logs from the steeper slopes while tractors will operate mainly 
on upper slopes and gentler ground. The existing road system will be expanded to 
accommodate cable yarding.' My inspection focused on evaluating watercourse protection 
measures and ensuring that roads and landings are suitably located and mitigated to 
protect water quality. 

Watercourse Protectioq 

I inspected most of the watercourses in the plan area and found all but one to be 
correctly classified, according to the Forest Practice Rules. Upper Hazel Gulch is 
incorrectly classified and should be given Class I designation, because it provides 
hcbitat for salmonids . Fish where observed approximately 1,500 feet upstream' fran where 
the THP map s h m  a watercourse classification change. It is recolmnended that the Class 
I designation be extended approximately 2,000 feet upstream (see reccmnendations) . 
The THP, as it is marked on the ground, prwides wide buffer zones along the Class I and 
I1 watercourses. Very few trees were marked for harvest within these zones. However, 
THP item 50 indicates tha5 only standard watercourse protection measures will be 
provided. This means that 502 of the canopy will be retained within a SOB to 100 * WLPZ. 
During the PHI, I estimated that less than 102 of the canopy was sarked for harvest in 
the WLPZ which was flagged at 200, to 300'. This is clearly ru., increase in watercourse 
protection. This increased protection is more acckately shown on the late sera1 areas 
map found in the THP. This increased protection will greatly reduce the impacts to 
Salmon Creek and is an important consideration id this evaluation. I recwxnend that 
enforceable language be included in the THP that will help ensure that no more than 102 
of the stream canopy is removed and reflects the timber marked on the ground (see 
rf.ccmmrendations). If this is not done then the THP should be carefully reevaluated for 
cumulative impacts. , 

Roads and. Landhe 

Road and landing locations were evaluated to ensure they are suitably located and 
mitigated to minimize erosion and sedimentation to streams. For the most part, the RPF 
mkes every effort to relocate roads and landings away from watercourses. The existing 



October 19, 1993 
Page 2 

road along upper Hazel Gulch will not be reopened and w e d  by heavy equipnent, This will 
require the construction of sane additional road, predaninantly along upper slopes and 
ridges. This is preferred because it will accammdate cable yarding and eliminate 
disturbance near streams. Much of the existing road system within the Salmon Creek 
drainage is located along streams where potential im*cts to water quality can occur. If 
these roads are to be reused they should be fully mitigated to protect water quality. 

The edsting roads along Salmon Creek are unimproved dirt roads that erode sediment to 
Salmon Creek. The Regional Water Quality Control Board staff hiis requested Georgia 
Pacific Corporation to Lnprwe these roads under our February 5, 1993 enforcement 
letter. Many of these improvements have been accomplished and sane are included in the 
THPaas enhancement projects, In an agreement we have with GP, dated June 9, 1993, 
additional roads will be upgraded in conjunction with future THP's, as they are used. 
f i i s  includes improving drainage on appurtenant WLPZ roads by outsloping, rocking and by 
replacing culverts, These improvements are included in my recaxnendations for this THP. 

Waterahed Aesessment , . 

Salmon Creek is a 8,595 acre watershed that discharges directly into the Pacific Ocean in 
Mendocirto County. GP is the primary landowner within the watershed. The priqrary 
beneficial use includes fish spawning and rearing habitat. It prwides habitat for Coho 
Salmon, which is now being considered for listing under the endangered species act. Past 
logging practices have degraded the aquatic habitat. 

Past 1oggir.g damage is evident, particularly along Eiazel Gulch. The stream continues to 
downcut through old logging debris that was placed in the channel when the old railroad 
grade was constructed and the area was logged around the turn of the century.' Impacts 
fran subsequent road and landing construction are also evident. M i k e  the main stem of 
Selmon Creek, upper Hazel Gulch has many areas with very unstable, eroding stream banks. 
These mutable stream banks are a major source of fine sedimedt in Salmon Creek. The 
strean1 channels are generally well shaded, except along ola'es olearcut areas which are 
fairly extensive within GPs * ownership. I 

Earliei this year Regional Board staff conducteda stream survsylof S a b n  Creek with 
fisheries biologist fran our office and the Department of Fish and Game, It was 
generally concluded that there is a viable juvenile salmonid population, though the 
stream Cid not appear to be 'fully seededn. Habitat for salmonids is primarily afforded 
by pwllgli.de areas with undercut b @ c s  in Hazel and Dormely ~ulch? The habitat was 
found to be lacking in canplexity that could be provided by larger substrate (mbble 
and/or boulder) and woody debris. There appeared to be considerable bed material in 
storage with a predominance of finer material. We also noticed' extensive mats of 
filamentous algae which were beg-g to oxidize along the clearcut areas of the 
stream. Excessive growths of fillamentous alge can cause localized dissolved oxygen 
fl actuations as a result of algal respiration at night, and decomposition of 1 the mats. 
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I 

The watershed assessment cmtained i.h the THP appears to canply with the requirements of 
the Forest Practice Rules:arui -is much better than m e t  that T. ,have reviewed. GP has 
recently begun sane instream monitoring which consists of gram1 sampling, temperature 
recording and electro fish shocking. The data is presented in!!he THP, hawever it is not 
analyzed or linked to activities in the watershed. Thought it is not our responsibility I 
consulted with our Fisheries Resources representative to help with an analysis. They 
provided sane of the following cannents. 

The McNeil data indicates that there is a predcminance of small substrate (<SO mn), which 
vf~rifies our surveys. They do not verify GP's conclusion that the percentage of fines is 
not overwhelming the system. The sediment data are highly variable. To draw any 
inferences regarding trends would require more samples at each site. The map with sample 
locations is inadequate to properly locate sites. 

I 

The temperature data is helpful, though it would be useful to have more information to 
facilitate an analysis, this could include, extent of canopy, hillslope and elevation, 
etc. 

The fish data is also useful and basically shows salimnids through most of the system 
(again validating our sunreys). Yearly or M c e  yearly, samplings over a long period of 
time (7-10 years) as we discussed with GP in the field would prwide sane basis for 
inferences about population trends. 

In general the assessment ~ ~ ~ u s s f u l ,  however it 'bhould be expanded ..- .., to include an analysis 
of GP's studies and how thlt results of these studios 'caxi be,.ue?d to adjust their 
n-gement to better protect watershed resourc&. Given' thb*  h;':!dominance of small 
material in the stream channel, the stored material higher in the watershed, *the location 
of roads near the stream channels and loss of canopy due to clearcutting, more 
recognition should be given to the damage caused by past logging practices and and how 
these practices are being adjusted (i.e, large stream buffers to canpensate for the loss 
of stream canopy and large woody debris, and to add an extra buffer against sediment 
input to streams and solar radiation). Fortunately, the THP includes most of these 
improved practices, but fails to properly admowledge them. 

Conclusimp 

Salmon Creek contains a high bedload of fine sediment (<50 mn) which is known to limit 
fish reproduction. Land management m s t  be undertaken with a high standard of care to 
minimize erosion and additional sediment input. The large acreage of this particular THP 
irgreases my concern about the potential for cumulative watershed effects that will 
retard the' recovery fran past logging practices. 

Reccuuuendatiane 

1. Provide Class I designation to upper Hazel Gulch fran the watercourse 
classification change upstream to point '8" on my PHI n q .  . f 

2. RPF should prwide a revised map clearly wl&.Ehsriads will not be 
reopened along Hazel Gulch. 
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The RPF should provide sane enforceable language clarifying the canopy 
retention standards along Class I and I1 watercourses, Tkis should include a 
statement to the effect that only trees that were marked prior to the preharvest 
will be harpested or leas than 10 percent of the canopy within the late seral 
stage area will be remwed. The RPF should 'agree not to amend the THP to obtain 
additional trees within the 2ate seral stage area, 

The appurtenant haul roads located w i t h i n  the WLPZ of Hazel' Gulch and Salmon 
Creek shall be outsloped and rocked, as agreed by GP in their June 9, 1993 
letter, I 

The 2 culverts on the class I stream crossing of the appurtenant haul road at 
PHI map point 'BB" shall be replaced with an appropriately sized culvert. 

, . 

' ~ o t i f ~  Andrew Baker or  r rank Reichmuth upon ctmpletion oi operatione so we can 
arrange a posthamest inspection. 





NORTH COAST 'REGION 

Interoffice C o a u m u n i c a t i o n  

TO: Andy Baker DATE: October 1 9 ,  1993 

FR9X: Bob Klamt 
(M.S., 

SUBJECT: Supplementary information on Big Salmon Creek 

I have taken a look at the supplemen:tary infonnat'ion supplied by 
Georgia-Pacific on Big Salmon Creek. ' w  impres'sions follow: 
1) The maps as supplied are barely adequate to locate a 

sampling site at the best. I simply could not tell where 
some of the sites were. 

2) The McNeil data indicate a predominance of small substrate 
( c50  mm), veryifying our surveys this year. 

3) Those sediment data are highly variable at some sampling 
sites. To say much more, or draw anytinferences regarding 
trends, would require more samples at each site. We took 10 
per site on the Garcia, which provided us with adequate data 
to statistically test. 

4) The temperature data looks pretty good, though I did notice 
about a 5 OC range in weekly values for one site on Big 
Salmon Creek. More information with the data, such as 
extent of canopy,-hillslope and elevation, etc., would 
facilitate analysis. 

5 )  The fish data is nice to have, and basically shows salmonids 
through most of the system (again validating our surverys) . 
Yearly, or twice yearly, samplings over a'azong period of 
time (7-10 years) as we discussed with GP in the field would 
provide some basis for inferences about population trends. 

6) I was disappointed that the package contained no analysis, 
I conclusions, nor linkage to activities in the watershed. I 

don't know what was ?greed upon regarding THP review, but 
don't feel it's our responsibility, nor place, to analyze 
their data. Given the predominance of small material in the 
stream channel, the stored material higher in the watershed, 
and the location of existing roads near the stream channels, 
I expected to see some recognition of the damage done by 
historic logging, and some mention of new practices to 
minimize continued sediment input (rocking the roads, 
stabilizing old landings and roads, etc.) . I stand by my 
assessment of May 18, 1993 that "cautionn should be the 
watchword. 



TO: Ben Kor 
File 

California Regionl Water Quality Control 3oerd 
North Coast Region 

Interoffice ConaPlnication 

April 7, 1993 

rROM: Frank R e i h t h  

SUBJECT: Field Inspection of Big Sakaon Creek on March 16, 17, 1993 

On March 16, 1993, Andy Baker and I inspected Georgia Pacific Corporation's (GP) road 
system adjacent to Big Salmon Creek accaqanied by Robert Ballard, a registered 
professional forester for GP. The next day we attempted to h e  the stream w i t h  Bob 
KLamt of our staff and Rick Macedo of the Department of Fish and Game. The Match 17th 
inspection included numerous inspectors f ran other agencies including Marc Jameson, Pete 
Cafferata, Joel Segers, Brad Valentine, and Mem Fyorre of CDF; Ted Wooster of DFC; Tom 
Spittler of Division of Mines and Geology; Tan Ray, Ken Roberts, Bob Ballard and J. 
Ambrose of GP. There were scattered rain s h ~ r s  on March 16, however, the stream was 
clear and the effectiveness of erosion control facilities could be evaluated. The March 
17 inspection was hzmpered by significant rainfalllrunoff which clouded the stream and 
prevented examination of the streambed of Big Salmon Creek by Bob Klamt and Rick Macedo. 
The purpose of the two day inspection was to reevaluate the condition of the road network 
observed on January 26, 1993 and to acquire additional expert analysis of the aquatic 
habitat of Big S a h n  Creek and its tributaries. 

The attached map identifies the area inspected on Wch 16, 1993. We drove to the 
confluence of b e 1  Gulch and Donnelly Gulch and walked the the length of Big S a w  
Creek fran culvert location 1 to the quarry downstream. The road is not rocked and has 
an b i d e  ditch and cross drain culvert systm for drainage. The length of the road had 
been graded and waterbarred last Fall. This section of road is located w i t b h  or in 
close proximity to the kZeZ of Dorrnelly Gulch and Big Salmon Creek. The vegetstion 
between the road and Big S a h  Creek offers very little buffering capacity for road 
rrmoff. The inside ditch is not well constructed, In sane locations it is filled with 
sediment causing drainage to flow down the road surface. Due to the low slope position 
of the road, the road area is very wet. In a few locations, overlend flaw from upslope 
ereas tras sufficiently concentrated to erode portions of the road fill. Excluding cross 
drains, several of the road culverts had been overtopped by high streamflow, resulthg in 
the erosion of fill. In my judgement, these failed culverts were inadequate to convey 
the runoff. from the recent storms. Frcm the rainfall information available to date, the 
return period of the recent storms was two to five years. The culverts were either . - 
undersized or plugged w i t h  debris or a cfmbination of both factots. 

There is old logging damage to Big Salxm Creek and Donnelly Gulch as evidenced by an old 
railroad grade and logging debris in the stream charmel. The upper portion of Domelly 
Gulch appears to be darncutthg fhrough old logging fill deposits. The streambanks are 
nearly vertical, stable and covered with riparian vegetation. The stream gradient 
appeers to becane flatter (<3Z) as we walked downstream. The stream channel has little 
structure downstream of Hazel and Donnelly Gulches to form pools except where it is 
provided by bed rock or occasional windfall or old logging debris. The flood plain 
contained debris and sediment indicating recent flooding had occurred. The stream bed of 
Big S a h n  Creek is rade of a hi&-percentage of fine material less th.J1 gravel size 
overlying a bed rock base. A review of McNeil samples taken last year and canpared to 



April 7, 1993 
Page 2 

recent samples following the January storns irdicates a decrea'se in fines. This nay 
indicate a build up of fines during the low flow period of the drought of thi last 
several years and flushing of sediments during the January storns. Andy Baker did 
irdicate the stream channel bedload appears to have been reduced fram his inspection of 
January 26, 1993. 

The Departroent of Fish and Game has conducted several stream clearance projects in the 
late 1960's and early 70's in Big SaLKln Creek. The early log jam remwals reportedly 
opened up large areas of the Big S a h n  Creek watershed for fish spawning and habitat. 
The location of the road in close praximity to the stream probably facilitated log jun 
removal. It is probable, that large woody debris which would be considered beneficial to 
fisheries habitat under current practice, was removed. 

Since Andy Baker's inspection of 3- 26, 1993, GP has repaired much of the erosion 
damage on the road. A backhoe %as used to deepen the waterbars. Straw mulch was spread 
on repaired waterbars and other eroded areas. Sediment and debris was excavated fram the 
idet of at least one culvert. Filter fabric was installed on the inlets of several 
cross drains to capture fines. Tbese structures will require frequent maintenance to 
maintain their effectiveness and efficiency. Grass was seeded following the January 26 
inspection fram approximately culvert location 1 to culvert location 4. The grass 
sprouted and is approximately 3 to 4 inches tall. This effort appears to have reduced 
sheet erosion on the upper road. Grass seed has been spread on the remaining portion of 
the road as part of the erosion control effort and has yet to sprout. 

GP has stated that much of the erosion due to the failure of the water bars was due to 
vehicle damsge by trespassers. During our inspection we did observe horseshoe tracks and 
wheel tracks from rotor bikes. We also observed a wide foot print tire ttack on the 
road near the quarry. We did not see any damage to the recent erosion control work 
cqleted by GP. Wet weather vehicle traffic will damage the waterbars constructed in 
the luw cohesive soil in Big Salmon Creek. We understand GP's problems w i t h  trespassers, 
hawever, GP must still assume responsibility for maintddng the road. If GP is unable 
to cbntrol trespass, they should consider installing erosion control measures that 
withstand all traffic on the road. 

We examined n b e  culverts and one log stringer ,bridge along Ibn+ly Gulch and Big Salmon 
Creek. These culverts were measured and culvert sizing calculated on the attached 
schedule A.' All the culverts appear to be under designed except for culverts 2 and 3. 
dtier cross drain culverts not shbw on the map appeae to be satisfactory. I have 
calculated the size of a 50 year return period designed culvert and recamnended 
replacement culvert ( s ) or bridge based on actual topographical conditions. Nearly every 
culvert examined was overtopped by recent streamflow and eroded a portion of the fill. 
Same of the culverts were plugged w i t h  sediment or debris which resulted in overflov of 
the fill. Along with increased culverts sizing, trash racks should also be installed. 
Shce many of the culverts are seriously undersized, GP should check the size of all of 
the other culverts which we bid not observe. 

I 

The bridge over Hazel Gulch vas overtopped by flood flow during the recent stonns. A log 
stringer was actually lifted by high flows and deposited downstreem. GP should consider 
elevating the bridge or making it a seasonal bridge. 
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I discussed the potential abandoment of the roads adjacent to streams in the Big Salmon 
Creek watershed with Bob Ballard. Apparently, GP has been discouraged by Mendocino 
County public works department from log b ~ u l - &  on both the Navarro Ridge road and the 
ALbion Ridge road. I contacted Mr. Belliston of the Mendocino County public works who 
confirmed that Mendocino County requires a permit and maintenance fees for log hauling on 
zither the N a ~ r r o  Ridge or Albion Ridge roads for repair of road Oarage. Log tmck 
hauling during the winter period is particularly damaging. They have encouraged GP to 
use only one of the roads to minjmize road maintenance. This may limit GP's options in 
abandoning roads along Big SalmDIl Creek. The main haul road along Big S a h  Creek is 
needed to access the Albion Ridge Road. This provides further justification for 
upgrading the drainage and hardening the road surface. 

During the March 16th inspection, we drwe the road from the confluence of EIazel Gulch 
And Big Salmon Creek to point A on the attrched map. This road surface was m r e  stable 
than the Big Salmon Creek road because it is covered with vegetation with the exception 
of the tire tracks. The road was w i t h i n  the WLPZ of Hazel Gulch, but less frequently 
than along Big Salmon Creek. We walked a prtion of the road between map point A and B 
a d  observed a small gully down the road Md a lack of waterbars. The road was 
apparently last used during a logging operation conducted in 1986. We also walked down 
to the forks of Hazel Gulch at map point C and to an old hemestlead at appraxlmately map 
pint D. The streambed of Hazel Gulch contains a high percentage of fines less than 
gravel size similar to a t  was observed in Big Salmon Creek. We also observed the 
romnnnts of an old railroad crossing on Earel ~ulch. main concern w i t h  this area is 
the lack of waterbars between map points A and B. GP should revisit some of these older 
harvest plans to determine if the lack of erosion control facilities is =re widespread 
or isolated to the area obsemed. b 

GP has asserted that Regional Board staff does not have jurisdiction in enforcing water r quality regulations on TIQs in Big Salmon Creek watershed. During Andy Baker's 
inspection of January 26, 1993, CDF was tzlcertain on the portions of the road which fall 
d e r  their enforcement authority for corrective actions. Regional Board staff's 
position is that we consult and defer any enforcant actions to CDF where they have 
prima- jurisdiction. In this case, CDP required corrective action on a portion of the 

< road on the east side of Hazel Gulch. CDF has provided us a map (attachment 2) which 
defines the portion of the road on which they can take corrective action. The road and 
culverts along Big S a b n  Creek and Donnelly Gulch are not w i t h i n  CDF's jurisdictioa for 
#enforcement' of the Forest Practice Rules with the exception of approximately 500 feet of ' road and the bridge crossing of Hazel ~ulch. Since they do not have jurisdiction, it is 
Regional Board staff's position that we have a responsibility to enforce our Basin Plan 
prohibitions and guidelines through the use of the Water Code. Ruthermore, we consulted 
with the CDF Resource Manger in the Ukiah Office who supported the Regional Board staff's C intention to seek corrective action fran GP. 

Attachment 3 is Bob Uamt's field cotes cf P s c h  17, 1993. The flood conditions were not 
suitable for fish habitat evaluation and a second field trip will be necessary. age 
classes of Coho S a b n  were identified. Coho Salmon have been identified as a species 
at risk by the Pxcerican Fisheries Society. The presence of Coho Salmon provides 
important justification for the control of fine sediment discharge to Big Salmon Creek 
and its tributaries. 
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Conclusions and Recoamendations 

The condition of Big S a m  Creek and its tributaries is a result of all past activities 
including railroad logging, log jam rerwrval, hcmestead activities, road construction 
prior to current forest practices, overlain with current logging practices. mch of the 
sediment in Big Salmon Creek can be attributed to old logging practices which 
significantly filled in the stream chamel. This old sediment is still a major 
contributor of fines as evidenced by downcutting of stream channel particularly in the 
upper reaches of the watershed. The tributaries to Big Salmon Creek carry a significant 
amount of sediment and debris as evidenced by the plugging of culverts dong the Big 
Salmon Creek road. The current road network adjacent to Big S a w  Creek and its 
tributaries also contributes sediment to Big Salmoa Creek. The recovery of Big Salmon 
Creek will take many years. Reuse of facilities near streams such as old logging roads 
must be controlled. Careful evaluation of alternatives must take place to insure that 
inadequately engineered roads and eppurtenat facilities are upgraded or eliminated. The 
sustained recovery of the stream w i t h  its W r t a n t  beneficial uses requires this level 
of attention. I believe the current road management activities and pl-g need 
improvenent to further reduce the contribution of sediment fram the road to Big Saltwn 
Creek. 

The road rpaintellancelerosion control workplen requested in the letter of February 5, 1993 
is justified. The permanent culverts observed in the field are undersized to carry the 
50 return period flood as required by the Forest Practice Rules. The current design of 
the existing Big Salmon Creek road is an insloped road w i t h  culvert cross drains and 
waterbars. The road ditch and culvert inlets require frequent maintenance to remspe 
obstructions a d  maintain drainage. GP has satisfactorily repaired the surficid damage 
to the waterbars and has grass seeded the road surface. b 

I recamend that GP outslope the road and rock its surface and roll the road grade to 
provide draiaage. This will reduce the maintenmce of the road and will result in the 
road behg resistent to damage. Since G? is planning to continue the use of this road 
for the long term, a rocked road surface will provide a greater resistance to surficial 
erosion. The rocking of the road need not occur Fn one year but can be phased in uver 
t h e  as THPs require the use of the WL,?Z road. The culverts identified as undersized 
should be upgraded to handle a 50 year return period storm or bridges should be 
installed . - 
'she we observed only s portioq of GP's road systea, I suspect that similar problem may 
exist on other roads in the Big Salmcrn Creek watershed. I belleve the request for a 
tecbical report is justified and should contab a .  1) inventory of the locatiun and size 
of culverts on GP's roads w i t h i n  Big S a h  Creek watershed 2) a description of the 
measures that will be employed to stabilize the road surface and control erosion and 
drainage of the road 3) a description of GP intent to abandon or reuse roads Ikr the 
WLPZ . 



V - C U L V E R T  

A - En4F QO\N7 



* . . -  ,I' F i e l d  Motes 
- ~ i g  Salmon Creek 
' March 17 ,  1 9 9 3  

weather - overcast w/ rain, approx. 1.5' night prior 

Hazel Creek upstream of confluence w/ Donnely Gulch % mile 
bank-bank width ave. 10' 
water turbid w/ visibility <0.5 ft 
est. depth at bridge =4 ft 
confined channel, reasonably sinuous 
moderate high canopy, good streambank canopy from herbaceous pla 
good flood plain, but 4-5 ft above the streambed (more?) 
couldn't see, but suspect strean has some pool/riffle structure 
fresh silt depositions on banks 
shocked 5 yearly Coho from backwater stream-right upstream .bridge 

Donnely Gulch upstream of confluence for = b mile 
bank-bank width ave. 6 ' 
water turbid wl visibility 0.5-1 ft, increased during our stay 
depths ranged from 1 to 3 ft 
incised, confined channel, reesonably sinuous 
some fairly good structure 
flood plain 4-6 ft above streambed 
deposition of material 4" and less up to 0.5 m in some areas - in 
transport? 
moderate high canopy, good streambank canopy from herbaceous plants 
shocked 4 Coho (1 yearling, 3 YOY), 1 steelhead YOY 

Salmon Creek dawnstrean of confluence for = 100 m 
larger, similar channel, appeared straighter 
couldn't get into it, too turbid to see 

* 

Overall impression - Need to see it when it is clear, but it appears 
that the streambanks are in good shape. There is well-defined flood 
plain, though quite a distance from the streambed. That plus the 
loose deposited material in Donelly Gulch could indicate a lot a 
material in transit. Heartening to see the Coho, but I need to look 
at the streambed'and more of the &ainage to.assess the stability of 
the system and the presence of fish habitat. 

Robert Klamt I 

N. Coast Regional Water ~ u a i i t ~  Control Board 
March 27, 1993 
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From : STATE WATER RESOURCES CONTROL BOARD 
1. 901 P Stramt, Sacranunto, CA 95814 

nail Codat 6-8 

Subject: REGIONAL WATER BOARD AUTHORITY UNDER WATER CODE SECTION 13267(b) 
ON TIMBER HARVEST LANDS ' 

d 

ISSUES 

1. May the Regional Water Quality Control Board, North Coant 
Region, (Regional Water Board) require under Watef Code 
Section 13263(b) that a discharger prepare a technical 
report that deocribas the exiating threats t o  water quality 
and describes measuree to control thoee threats? 

2 .  May the Regional Water Board issue information request 
letter8 under Water Code Section 132,67(b) on lands that are 
or were eubject to timber harvest plans approved by the 
California Department of Parestry and Fire Protection (CDF)? 

CONCLUSIONS 

1.  he Regional Watoz Board may require under Section 13267 (b) 
that a discharger prepare a technical report that includes a 
workplan. 

The Regional Water Beard may issue Water Code Section 
13267(b) requeets concerning activitiea on lands used for 
timber harvesting, On land8 that are eubject to active 
timber hawest plans, the Regional Water Board ha8 
concurrcant jurisdiction w i t h  CDF. The Regional Water Board 
would, in that case, comply with the State Water Board/CDF 
Management Agency Agreement (-1 to coordinate enforcement. 
If, however, after Eull compliance with Foreat Practice 
Ruler a water quality problem still exirta, the Regional 
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Water Board would have authority to require further action, 
On lande that are no longer subject to an active timber 
harvest plan, the Regional Water Board has primary 
responaibillty for protecting water quality. 

Resional Water Board Executive Officer Has Authority to Requeat 
Technical Report Under Section 13.267tbL 

Water Code Section 13267(b) authorize8 the Regional Water Board 
to require any person who has diocharged, discharges, oz is 
auapected of diecharging or who proposes to diecharge waste that 
could affect the quality of waters within the Region to furnish 
"those technical or monftoring program report8 ae the board may 
specify," Such reports may be required with regard to actione 
of the Regional Water Board related to i t 8  Water Quality,Control 
Plan (Baain Plan) or other requirements of the Water Code, The 
burden, including costa, of a report muat bear a reaeonable 
relationehip to thm,need for the zsport and the benefits to be 
obtained from the report. 

The Regional Water Board hae delegated it8 authority under 
Section 13267 to the Executive Officer, as provided in Water 
Code Section 13223. Bee Regional Water Board Resolution 
NO. 85-14. The Regional w e r  Board has also specifically 
authorfzed the Executive Officer to use 13267(b) to reque~t 
information from any individual or firm engaged i n  timber 
operations, road building, or related activitieo a8 necessary 
for investigation8 or to carry out the Baain Plan. See Basin 
Plan p.  IV-34. 

The ~copm of a tachnical gepott required under Section 13267(b) 
can be vary broad 80 long a0 the burden of the report besrs,a 
reasonable relatLonah4.p to the need for and benefit8 from the 
report. The technical reports prepared under Section 13267(b) 
may be uoed for planning and enforcement purpoeen. Regional 
Water Boardr have usedl Section 13267(b) to require workplane for 
investigation and romedial actions and to require reporto on 
chemical uuags, property ownership, and quality control, The 
State Water Board has approved the Regional Boards* use of 
Section 13267(b) to require rignificant water quality monitoring 
programs and long-tern technical atudies. Sea State Water Board 
Order N08. WQ 82-8 and 83-2, In determining tho scope of  the 
report, tho Executive Off icer  should conuider the threat to 
water quality and the information neceossry to evaluate and 
remedy the threat. See State Water Board Order No, 89-19. 
Section 13304 could alao be uoed to obtain such inforxnation. 
Violations of orders issued under Section 13304 are 8ubject to 
a larger civil liability than are violation8 o f  Section 13267 
ordero . 
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Regional Water Board ~ x e c u t i v e  Officer Hae Authority Under 
Section 13267(b) With Reepect to Active and Inactive Timber 
Operations 

The Porter-Cologne Water Quality Control Act deeignatee the 
State and Regional Water Boards as the "principal state agencies 
with primary responsibility for tho coordination and control of  
water quality." See Water Code Section 13001. In keeping with 
this reeponeibility, the Basin Plan contains an action plan for 
logging, construction, and associated activitiee. See Basin 
Plan p. IV-30 to 36 (updated as of September 26, 1991). The 
Baein Plan prohibits the discharge or diepoeal of soil, silt, 
bark, etc. from any logging, construction, and aeeociated 
activities into or near atreams in quantities deleterious to the . beneficial uees'of the water body. In the Basin Plan, the 
Regional Water Board directed the Executive Officer to 
investigate and review logging operations and aeeociated 
activities to detennine the effect of euch activitiee on water 
quality, to consult with individuals aeeociated wFth logging 
operations and aaaociated activitiee having an effect on water 
quality, and to coordinate with other interested agencies to 
obtain information from them'concerning activities regulated by 
them that have impacts on water quality. 

The Regional Water Board ham primary responsibility fox the 
control of water quality with reapect to any activity that 
cause6 or threaten6 to cauee diachargee In violation pf the 
Baein Plan, including the Basin Plan's prohibition concerning 
logging, construction, and aamociated activities. CDF has 
authority to regulate timber harvest operations and to enforce 
the Foreut Practice Rulea. As directed by the Regional Water 
Board and in accordance with the MAA the Executive Officer 
coordinates Regional Water Beard actions on timber lands with 
CDF and other approgriato agencies. The Regional Water Board 
staff participates in tho timber hameat plan review procems and 
coordinate8 with CDF in the enforcement of timber harvest plans 
wFth respect to water quality protection; 

CDF has jurfsdiction to enforce the Forest Practice Rules for 
protection of water quality on land6 8ubject to active timber 
harveet plans. The Regional Water Board has concutrent 
juriediction to enforce the Basin Plan and Water Code for 
protectLon of water quality, but doe6 not have authority to 
enforce the Foreet Practice Ruler, If, for example, logging 
operation6 or aeeociated activitiee conducted under an active 
timber harveet plan cauae or threaten to cauee.dincharges that 
may effect water8 of the atate and beneficial ueee, the Regional 
Water Board would defer to CDF's enforcement of the Foraot 
Practive Rule8 and would not take duplicative action. If, 
howeve=, after full compliance with Forest Practice Ruler, the 
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activitiee sill cauae o r  threaten to cause a violation of the 
Baein Plan prohibitions, the Regional Water Board would have 
authority to take further action, including a requeet for a 
technical report under Section 13267(b). 

The Foreet Practica Ruleo describe management practicer for 
water quality protection, The Rules have been eubmitted to but 
not yet approved a8 beet management practices (BMPs) by the U.S. 
Environmantal Protection Agency, Even if the Rules are approved 
as BMPe, the Rulee are not considered to be the water quality 
etandards, The water quality etandards are establiehed in the 
Water Code and the Basin plan, Adherence to the Rule8 doe8 not 
automatically ensure that the applicable water quality atandarde 
are being met. See Northweet Indian Cemetem Protective 
Association v. p e t e r r  

If activities of the diecharger cauue or threaten to cause a 
discharge to waters of the a t a t e  on land8 that are not subject 
to an activa timber harveet plan, CDF ha8 mtated that it doe6 
not have juriediction to enforce its regulations. In auch case, 
the Regional Water Board staff would take appropriate 
enforcement action, after coordinating with CDF and other 
appropriate agencies, am speaified in the Water Code and Baain 
Plan, including the iasusnce of 8ectfon.l3267(b) requeeta. 
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M E M O R A N D U M  

To: Tom Osipowich ' Date : May 26, 1993 
Resource Manager Ref. : IMD 5-26 

THP 1-92-442 

From: Department of Forestry and Fire Protection 
Region .I 

Subject: Field Review, Sdlmon creek,' for Water Quality Concerns 

On May 18, 1993, I attended a field review of portions of the 
Salmon Creek watershed to evaluate watershed concerns. This was 
a follow-up trip to our March 18 filed review, as observations 
during the earlier trip were impeded due to turbidity resulting 
from recent rains. Also in attendance were R. Ballard, J. 
Ambrose, and M. Van Vlett (Georgia Pacific); R. Macedo (Fish & 
Game); A. Baker, Elmer Dudik, and B. Klampt (Reg. Water Quality 
Control Board). 

During the field review, the water was clear. We revisited the 
same areas as during the first review, and additional areas. The 
attached map shows the approximate locations of the field review, 
with reference locations indicated. We first visited the lower 
reaches of Hazel Creek, then the lower reaches of Donnelly Creek, 
and then a reach on Salmon Creek between the Donnelly Gulch/ 
Hazel Creek confluence and Ketty Gulch. We then drove downstream 
to where downed trees blocked the road, walked along the road to 
downstream of the quarry, and walked upstream back up to Ketty 
Gulch. Finally, we drove to the forks of Hazel Creek and walked 
up the east fork almost to the road crossing. Andy Baker and 
Elmer Dudik, continued further up the east branch a short 
distance. 

Observations from each location include: 

Lower Hazel Creek -- Stable banks, substrate of channel fine with 
particles up to x 0.8 cm diameter. In-channel depth of 
sediments measure with a metal probe up to f 1 meter. In 
longitudinal profile, the channel was poorly formed and 
somewhat shoot-like; pools were usually less than 25 cm 
residual depth. One pool was found to be deeper and was 
associated with a recently fallen hardwood. Despite the 
probe frequently hitting imbedded woody material (as per 
Klampt), large-woody-debris visible at the channel surface 
or along the banks was nonexistent. Evidence of recent ( 2  5 
year) jam removal was apparent. 

Donnelly Creek -- The characteristics of Donnelly Creek clearly 
differed between the reach upstream and downstream of a 
small tributary from the north. In both reaches, the stream 
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'banks were stable, and in-channel large woody debris was 
almost non-existent. 

In the lower reach of Donnelly Creek, substrate in-channel 
cycled in roughly equal proportion between areas with A) un- 
embedded large gravels / small cobbles up to f 7.7 cm 
diameter, and B) sand / medium gravel up to f 1% cm 
diameter. Cobbles up to the maximum size observed in the 
low-water channel were found recently deposited about % m 
above the present water surface on top of herbaceous 
vegetation, evidence that the winter's peak flows had 
substantial power. As in lower Hazel Creek, in longitudinal 
section the channel of the lower reach was poorly formed 
with residual pools being shallow and not substantially 
differentiated from the runlriffle areas. Only one pool was 
noted greater than f 30 cm residual depth, and it was 
associated with an in-channel log. The stream flowed in a 
nearly straight, shoot-like channel. In the lower reach, 
the sediment accumulation as determined with the metal probe 
generally ranged from 10 to 45 cm, although the margin of 
one pool had sediment depths greater than 150 cm. Recent 
deposits of 2-3 cm of sand were noted a few locations along 
the channel's margins in areas that would have been 
backwaters or eddies during the recent high flows. Near the 
upstream limit of the lower reach, clay "bedrocku and 
sandstone bedrock became a component of the channel bottom. 

* 
, In the upper reach of Donnelly Creek, the stream was 
relatively better developed both in longitudinal section and 
aerially. Instead of being nearly straight, the channel 
exhibited sinuosity. Associated with that condition was a 
better developed pool - riffle condition. Gravels were much 
like they were in the downstream section in terms of size 
distribution and embeddedness. Large in-channel logs were 
absent in this area also, but the stream meandered around 
root systems of snags and trees. 

"Middlett Salmon Creek -- Only a short section in the middle reach 
of Salmon Creek was walked. Particles in the channel were 
very angular and measured up to f 20 cm. Bedrock spanned 
the channel bottom in places. Blow-down of WLPZ trees had 
opened the canopy along the south side of the channel. At 
one location, a gullylwith evidence of recent down-cutting 
resulted from a waterbar on the road discharging runoff from 
both the road and an upslope skid trail into the WLPZ. 
About a 1.5 m x 4 m area appeared to be down-cut by the 
discharge during this winter / springts storms, judging by 
the freshness of the exposed soil. 



Tom Osipowich THP 1-92-442 MEN 
May 25, 1993 Page 3 

"Lower" Salmon Creek -- Channel conditions varied along the 
lower reach. Stream banks appeared to be very stable as raw 
soil was observed at only two locations -- one was 
associated with a downed hardwood and the other with a small 
(3m x 2m) slump. The slump was vegetated on its channel 
face. Generally, pool / riffle sequences were fairly well 
developed. However, depth of the pools was strongly related 
to the presence of large woody debris (which was generally 
sparse) or other in-channel obstructions (boulders). The 
boulders seemed to produce less depth variation than woody 
debris. One large log-jam was observed, but it was not a 
barrier in its present condition (floating, and loosely 
enmeshed). Many of the pools in the lower gradient areas 
were of uniform depth, and somewhat shallow (= 30 cm). Fair 
recruitment of logs was imminent in a stretch of stream 
adjacent to a recent clearcut in which the WLPZ suffered 
substantial wind-throw. Through one stretch in the vicinity 
of the two drainage from the north, the channel was 
characterized by cobble - boulder. Bedrock comprised a 
large portion of the channel, especially where the stream 
flowed adjacent to the clearcut. 

Upper Hazel Gulch -- Gravels, where deposited, were up to 5 crn 
diameter and moderately imbedded in fines. Stream banks 
were relatively less well vegetated than the downstream 
reaches observed and raw soil faces were present. However, 
mass wasting from the banks was not evident. The channel 
gradient through this reach was greater than the othek 
reaches observed, with bedrock falls and deep scour holes 
common. Woody debris in-channel was again nearly non- 
existent, and stream clearing was evident. The group split 
as the flats were approached. Andy Baker and Elmer Dudik, 
walked upstream along the east fork farther than the 
remainder of the group and, upon reuniting, reported that 
they had observed unstable banks in that reach. 

Salmonids were observed by someone in the group in all reaches 
walked. In addition, Pacific Giant Salamanders and Rough-skinned 
newts, as well as caddis- hnd dragon-fly nymphs were common. R. 
Klampt and R. Macedo took temperature readings at several 
locations and these should be available in their reports. The 
timing of our field review was too early in the season for 
temperature records to be of value in terms of evaluating the 
thermal suitability of the stream, or3how timber harvest has 
affected that suitability. 

AS.1 suggested in my first review summary, to fully ascertain the 
condition.of the watercourse relative to sediment carrying 
capacity is difficult -- especially trends. While I am not a 
hydrologist nor a geologist, my interpretation as a biologist of 
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the current stream's condition follows. Bedrock is currently 
controlling the base level of the stream along the reaches we 
reviewed. Some of the low gradient areas appear to have aggraded 
substantial sediments in the past, probably both through natural 
stream channel dynamics and human's land uses (timber, livestock, 
and agriculture).. Flows (especially recent flows) appear to have 
had adequate power to transport particles up to at least 7.5 cm 
diameter via saltation, not simply bedload. However, there does 
appear to be substantial transport of fine materials as evidenced 
by sand accumulations in backwater locales. The poor pool / 
riffle formation observed in most of the low-gradient reaches is 
probably due to filling of pools by sediment. Bedrock controls 
will constrain the ability of the hydrology to re-establish the 
pools. The source of the sediment load was not directly observed 
during the field review (except an area reported by Andy Baker 
upstream on Hazel Gulch), although in-channel storage is strongly 
suggested based on my observations of stable banks, poor pool 
formation, and the depth of deposits as measured by the metal 
probe. Additionally, the inability of pools to form through 
purely hydrological forces (vertical and horizonal 'Imeanderingu) 
may be due to the sediment load still being in a state of flux 
from destabilized storage resulting from.channe1-clearing 
activity. The straight stretches in which the stream's 
appearance is flume-like may be the result of earlier in-channel 
equipment operations (eg., logging operations or jam removal), or 
they may be naturally straight. Because of the apparently heavy 
sediment-load which I believe moves through the system, better 
development of pools and riffles in the more alluvial portions of 
the stream is likely to be a slow process. still, as I stated in 
my earlier memo, the sediment load appears not to be so great as 
to cause bank instability. I would expect bank instability if 
the sediment carrying capacity of the stream were significantly 
exceeded. 

The amount of large woody debris in the stream reaches which we 
observed was deficient, with the exception of the stretch 
adjacent to the one clear-cut, Evidence of jam removal was 
observed. The absence of large logs in the channels is likely to 
be a cause of the high active sediment load and the poor 
development of deeper pools (in addition to other functions of 
logs in streams). I believe that the removal of logs in Salmon 
Creek in the past has been excessive and future rcaoval should 
not proceed without very close scrutiny of both izs justification 
and implementation. Indeed, during the field reviaw, the need to 
add structure was discussed. New LWD would be essacially useful 
in areas where there is currently poor developmen: of pools. By 
converting some of the horizontal energy of the s-ream into 
verticle energy, deeper pools can be scoured and sediments will 
be sorted. WLPZ trees which have fallen should n=t be salvaged 
in order that they may become incorporated into t - e  stream's 
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dynamics. Future harvesting in the drainage should retain 
substantial WLPZ's, with emphasis on retaining all trees, 
including redwood, leaning toward the stream. Further, the WLPZs 
of future plans in the drainage should be closely evaluated for 
shade retention, given the high wind-throw rate observed and the 
potential for cumulative water temperature effects. 

LLOYD I. KEEFER 
Chief, Region I 

By: ~radiey E. Valentine 
~egional Biologist 

cc: Ballard (GP) 
VSaker (WQ) 
Klampt (WQ) 
Macedo (DFG) 
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Fig. 1. Map of Big Salmon Creek showing the reaches field 
reviewed on May 18, 1993. 


