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CALIFORNIA

•~101 M acres.

•16.6 M ac of public and 
privately owned 
commercial timberland.

• 9.3 M ac in public 
ownerships.

• 7.3 M ac in privately-
owned timberland.

Image: CDF 2003

CA FPRs apply to non-
federal timberlands.

USFS BMPs apply to 
National Forest lands.

I. Introduction



Board of Forestry and 
Fire Protection 
(BOF) – adopts the 
CA Forest Practice 
Rules. 

California Department 
of Forestry and Fire 
Protection (CAL 
FIRE) – enforces 
and monitors the 
rules.



Logging Plan Permits in California

• Forest Practice Rules and needed additional 
mitigation measures are enforced as part of 
approved plans in California (not voluntary 
BMPs).

• Timber Harvesting Plans (THPs) and other 
types of plans must be approved by CAL 
FIRE prior to harvesting (i.e., receive an 
approved permit).

• Plans are evaluated for compliance with 
FPRs, CEQA, other state regulations by four
state agencies (CAL FIRE, DFW, RWQCBs, 
and CGS).



CAL FIRE has a substantial program of inspection and enforcement of both 
the FPRs and Timber Harvesting Plan mitigations and provisions, in addition

to water quality related monitoring and data collection

~50 Forest 
Practice 
Inspectors

Fiscal Year 
2011-12:

~4400 
inspections 
and ~360 
rule 
violations



Examples of Forest Practice Rule Violations 
Related to Water Quality

Examples of inadequate road drainage structure 
installation and resulting erosion features



Monitoring Approaches Used in 
California on Non-Federal Timberlands

• CAL FIRE/BOF/Monitoring Study Group (MSG) projects
– Evaluating Forest Practice Rule (FPR) implementation and 

effectiveness.
– Cooperative instream monitoring projects to evaluate FPR effectiveness 

at the project scale and/or trend monitoring.

• Forest industry instream monitoring for sediment, turbidity, water 
temperature, aquatic habitat parameters, fish, etc.

• Regional Water Quality Control Board (RWQCB) mandated 
monitoring associated with General Waste Discharge Requirements 
(GWDRs), Conditional Waivers, and TMDLs.

• Watershed group/NGO water quality monitoring.

• University and consultant monitoring.



2. Monitoring Study Group Overview
• In existence since 1989; formed in response to US 

EPA’s request for an ongoing assessment of the 
effectiveness of CA’s FPRs (for certification of FPRs 
as BMPs).

• 1989-July 1999: “Ad hoc” committee; meetings 
closed to public.

• July 1999-present:  BOF Advisory Committee; 
meetings open to the public.

• Representatives from 9 agencies, timber industry, 
and the public.

• Meets approximately every 3-4 months, usually in 
Willits, Redding, or Willows.



Monitoring Study Group Purpose

• Provide abundant data and information on 
the implementation and effectiveness of the 
California Forest Practice Rules (FPRs) 
specifically designed to protect water quality 
and beneficial uses, such as riparian/aquatic 
habitat.

• Provide timely information to be used by 
forest managers, agencies, and the public in 
California to improve water quality 
protection.



Monitoring Study Group Overview

• Provides guidance and oversight to CAL 
FIRE in implementing a long-term water 
quality monitoring program.

• Serves as an open public forum for sharing 
monitoring-related information.

• Chaired by a BOF member or the Board’s 
Executive Officer and staffed by CAL FIRE.



Monitoring Study Group
• No BOF-appointed 

members.
• 25 relevant organizations 

invited to attend.
• Email list of 225 people, 

meetings average ~20 
attendees and on-line 
participants.

• Widely ranging attendance.
• Subcommittees established 

when needed.
• 72 meetings since 1994; 

minutes since 2002 available 
online.

• Meetings mostly indoors…Willits—September 2004 
MSG Meeting



Western Mendocino Co. 2004 Swanton Pacific Ranch, Santa Cruz Co. 2006

Angora Fire Monitoring, Lake Tahoe, 2008 Kings River Exp. Watershed Study, Fresno Co. 2007



Revised 2007 MSG Strategic Plan Key Goals

• Providing guidance on developing 
programs testing FPR 
implementation and effectiveness 
related to water quality.

• Providing sound advise to the BOF 
and the BOF-appointed Research 
and Science Committee.

• Disseminating monitoring 
information in timely manner.

• Ensuring that the monitoring 
results are used in training 
programs to help improve water 
quality protection.  



Audience for MSG Information
• State Board of Forestry and Fire Protection (BOF).
• California Department of Forestry and Fire Protection 

(CAL FIRE).
• State Water Resources Control Board (SWRCB).
• Regional Water Quality Control Boards (RWQCBs) with 

timberland within their jurisdictions (4). 
• California Department of Fish and Game (DFG).
• California Geological Survey (CGS).
• NOAA Fisheries (NMFS).
• Other state and federal agencies.
• Universities (e.g., UCB, HSU, Cal Poly, OSU, CSU, etc.).
• Environmental groups.
• Timber companies.
• Interested general public.



3.  Brief Descriptions of Water 
Quality Monitoring 

Programs used by the BOF 
and CAL FIRE



Two Types of Water Quality-Related 
Monitoring Conducted

• Hillslope Monitoring (qualitative 
estimates of rule implementation and 
quantitative measurements of rills, gullies, 
landslides, riparian canopy cover, etc.).

• Instream Monitoring (water column 
measurements, including suspended 
sediment concentration, turbidity, water 
temperature).

Hillslope and Instream Monitoring 
Complement Each Other



Hillslope Monitoring
• Close linkage to 

impacts from recent 
timber operations.

• Can test 
implementation and 
effectiveness of actual 
logging practices.

• Provides feedback loop 
to improve practices 
quickly.



Instream Monitoring

• Can look at current 
conditions and long-term 
trends over time, but…

• Not specific to impacts 
from timber operations.

• Often cannot tie 
instream measurements 
to a given current 
logging practice.



MSG Upslope (Out of Channel) 
Monitoring Projects:  1993-Present

1.Pilot Monitoring Program (1993-1995).
– Develop and test monitoring protocols

2.Hillslope Monitoring Program (1996-
2002).

3.Modified Completion Report Monitoring 
Program (2001-2004).

4.Interagency Mitigation Monitoring 
Program (2005-2007). 

5.FORPRIEM (2008-present).  



2. Hillslope Monitoring Program
• Program ran from 1996 

through 2002 (data analyzed 
and reported for 1996 to 
2001). 

• Data collected on 345 
randomly selected Timber 
Harvesting Plans and 5 
NTMP-NTOs.

• Evaluated the 
implementation and 
effectiveness of 191 Forest 
Practice Rule requirements 
related to water quality.



Hillslope Monitoring Program

Coast Forest District
61%

Southern Forest District
13%

Distribution of THPs
1996-2001

Northern Forest District
26%



Data Collected by Highly Qualified 
Independent Contractors—

Third Party Audit



HMP 1996 to 2001 Totals
(randomly located features in THPs)

• 568 Road Segments (104.2 mi)
• 480 Skid Trail Segments (66.7 mi)
• 569 Landings
• 491 Watercourse Crossings
• 683 Watercourse Buffer Strips (WLPZs) 

(96.8 mi)



Hillslope Monitoring Program
• Interim report 

prepared for the 
State Board of 
Forestry and Fire 
Protection in June 
1999.

• Final report written 
in 2002.



Hillslope Monitoring Program—
Acceptable Overall Rule Implementation
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BMP/FPR Implementation Rates for 
Western U.S. States (Ice et al. 2010)
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FPR Requirements with > 4% Significant 
Departures for Implementation
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HMP Road Results



Percent of Road Transects with One 
or More Erosion Features Present
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Roads — Sediment Reaching                      
the Channel from Erosion Features

Overall average:  15% of recorded erosion features delivered sediment to the channel. 
98% of the time, at road erosion problem points, FPR implementation was rated as 
less that that required by the rule requirement.



Roads—Drainage Structures
Problem Points and Non-Problem Points
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Hillslope Monitoring Program--
Watercourse Crossings
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Watercourse Crossings--Major and Minor 
Departures for FPR Implementation

(1996-2001)

45%

20%

35%

Meets/Exceeds FPRs
Major Departure
Minor Departure



Summary of Results for 300 Logging Plans

 Implementation rates for the FPRs related to water 
quality were high, averaging 94.5% for all rules rated.

 Individual practices required by the FPRs were 
generally effective in preventing hillslope erosion 
features when properly implemented.

 Erosion features were almost always associated with 
improperly implemented FPRs.  

 Erosion problems on skid trails and landings were 
infrequent and produced minor impacts to water quality.

 Most problems were found on roads and at crossings.

Hillslope Monitoring Program:



3. Modified Completion Report 
Monitoring Program (2001-2004)

• Random sample of 
completed THPs.

• Sample size was 12.5% of 
THPs undergoing 
Completion Report field 
inspections.

• Used CAL FIRE’s Forest 
Practice Inspectors to 
collect the monitoring data. 



281 THPs 
Evaluated

52 % in the 
Coast Region

48% in the 
Inland 
Regions



• Watercourse and Lake Protection Zones 
(WLPZs) (random 200 ft segment)
–WLPZ Percent Total Canopy 

–WLPZ Erosion Features 

• Roads (random 1000 ft segment)

• Watercourse Crossings (2 random)

Modified Completion Report 
Monitoring Locations



Watercourse Crossing

WLPZ  

Road Segment



Average Percent Total Canopy

Class I
WLPZs

Total Canopy

Coast 
(Region 1) 

84%
n = 29

Inland North
(Region 2)

69%
n = 18

Inland South
(Region 4)

71%
n = 5

281 THPs sampled, 187 with WLPZs



Modified Completion Report Monitoring
Roads: FPR Effectiveness

• Of  244  road segments 
sampled:

– 130 road segments were 
rated for effectiveness, 
after at least one winter 
period.

– These 130 road segments 
include 1,147 road-
related features that were 
rated for effectiveness.



Road Features Rated for 
Effectiveness as Percentages

100.0%

9.5%
3.1% 0.8%

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

Pe
rc

en
t o

f F
ea

tu
re

s

Features
Rated

With Erosion Sediment
Transport

Transport to
Channel

8% of the erosion features delivered 
sediment to the channel



MCR Road-Related Feature Implementation 
Ratings vs. Percent of Features with 

Effectiveness Problems

~10 X higher chance of sediment delivery to a channel 
if there was a FPR departure from the requirement
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MCR Crossing Implementation

64%

19%

17%

All Rules
Meet/Exceed
Marginally
Acceptable(s)
Departure(s)

357 crossings rated for implementation of the FPRs



MCR Conclusions
1. The rate of compliance with FPRs designed to protect water quality 

and aquatic habitat was generally high.

2. Post-harvest total canopy cover is high in the coast region and 
adequate in the inland regions.  

3. FPRs associated with roads are effective in preventing erosion, 
sedimentation and sediment transport to channels when they are 
properly implemented. 

4. Road-related FPR departures were nearly always related to inadequate 
implementation of road drainage requirements.

5. Crossing implementation and effectiveness ratings were generally 
similar to HMP results and show substantial amounts of plugging, 
diversion potential, and scour at the outlet.  



HMP and MCR Water Quality Monitoring 
Program Results (1996-2004)

• ~5% of road drainage 
structures had poor 
FPR implementation 
and erosion problems.

• 8-15% of road erosion 
features delivered 
sediment to stream 
channels, usually when 
FPRs incorrectly 
implemented.

• ~20% of the road-
stream crossings had 
significant 
implementation/ 
effectiveness problems.



Summary from California Monitoring Work

• Older “legacy” roads that pre-date current Forest 
Practice Rules are major sources of sediment.  

• Roads often produce at least two-thirds of 
management-related sediment in forested 
watersheds. 

• Usually a small proportion of the total road system 
produces most of the sediment, and erosion 
problems are usually associated with required 
practices that were incorrectly implemented.

• Un-surfaced road segments located within 200 feet 
of streams that are connected to the channel with 
inboard ditches are particularly high risk for fine 
sediment delivery.



4. Interagency Mitigation Monitoring Project
Pilot Project: 2005-2007 

BOF Monitoring Study Group



IMMP Goals and Objectives

• Use a multi-agency team approach to provide 
greater public confidence in monitoring results.

• Evaluate high risk sites, including added mitigation 
measures and special plan requirements.  

• Create a forum for multi-agency teams to reach 
common understandings and agreement for 
forestry-related issues.

• Create a Forum that allows interagency team 
members to cooperate and promote information 
sharing.



IMMP Pilot Project Goals

• For the Pilot Project, the goal was to develop and 
test repeatable protocols to evaluate effectiveness of 
practices.

• We chose to collect data on effectiveness of 
practices on higher risk (non-random) watercourse 
crossing sites and road segments that drain to 
crossings within THPs and NTMPs.

• Crossings were selected based on past monitoring 
results which have shown that they are problem 
sites for sediment delivery to stream channels.



IMMP Pilot Focused on Crossings and 
Road Segments that Drain to Crossings

Image:  Keller and Sherar 2003



Coast IMMP Team 
D. Longstreth (CGS), A. Lukacic (CAL FIRE),   

D. Hope (NCRWQCB), and R. Fitzgerald (DFW)



Inland IMMP Team (2006/2007)

• Shane Cunningham (CAL FIRE)
• Angela Wilson (CVRWQCB)
• Dave Longstreth* (CGS)
• Joe Croteau (DFW) [2006]
• Stacy Stanish (DFW) [2007]



Crossing Selection Procedure
• High risk, non-random sample based on:

– Types of practices used for crossing 
construction.

– Design/mitigations needed for complex 
conditions.

– Beneficial uses of water present (e.g., fish).

– Physical setting factors (e.g., soil types, geologic 
considerations, slope).



Summary of Pilot Project Field Testing

• 22 plans visited in 2006 and 2007 (all THPs 
except 2 NTMPs).

• 2 THPs associated with timberland 
conversions.

• 54 crossings evaluated with IMMP protocol 
questions over 2 years by the two teams.

• Performance-based effectiveness evaluations 
performed; field protocol consisted of 270 
questions. 



Location 
of the 22 
plans:
9 interior;
13 coastal



Crossing Types Evaluated in 2006

culvert

multiple culvert

archbridge

native surface 
ford

dry ford

vented ford

temp crossing other

Approximately 40% were culverts, 25% 
different types of fords, 15% bridges, and 
11% temporary crossings



Culvert Ford

Bridge

Temporary 
Crossing



0
2
4
6
8

10
12
14
16
18
20

Trace 1-10
yd

11-50
yd

51-
100 yd

101-
500 yd

501-
1000

yd

>1000

Sediment Volume Delivered Category

# 
of

 S
ite

s
IMMP Crossing Sediment Delivered



IMMP Pilot Project Findings
 Virtually all crossings and/or road 

approaches to crossings deliver some 
sediment to watercourses, even when the 
FPRs are properly applied.

 Improper installation and/or maintenance of 
crossings and drainage structures near 
crossings, and improper removal, are the 
major causes of sediment input.

 Road approaches near crossings produce a 
high percentage of sediment deposition 
problems.



Current Monitoring Work 
Being Conducted



Monitoring Study Group
Main Current Monitoring Components

• Forest Practice Rules Implementation 
and Effectiveness Monitoring 
(FORPRIEM).

• Cooperative Instream Monitoring 
Projects.



5.  Forest Practice Rules 
Implementation and Effectiveness 
Monitoring Program (FORPRIEM) 

2008 to the Present



FORPRIEM Monitoring
• Similar to earlier MCR monitoring program. 
• CAL FIRE Forest Practice Inspectors 

conduct the monitoring.  
• Random 10% sample of THPs completed 

since July 1, 2008.
• Random sample in a THP of one road 

segment (660 ft), one WLPZ segment (200 ft), 
and two watercourse crossings.  

• Data collected on 121 THPs to date; 22 
NTMP-NTOs.

• Summary report to be written this winter. 



11 Training Sessions Provided to 
CAL FIRE Foresters

Clay Brandow, CAL FIRE, 
Project Lead



Plot of 
Randomly 
Selected Plans 
(THPs and 
NTMP NTOs 
with WLPZs 

Anadromous 
Salmonid 
Protection 
(ASP) area 
cross-hatched

~2/3rds of 
THPs in ASP 
area; 1/3 in 
Non-ASP area



FORPRIEM Database:       
Main Menu



Trend in Class I 
WLPZ Total Canopy (Statewide)



FORPRIEM Data Analyzed for NTMPs
What is an NTMP?

• Nonindustrial Timber Management Plans (NTMPs) are 
long-term timber harvest plans for landowners with 
less than 2,500 acres of timberland in California.
– “one-time permit” from CAL FIRE 

• They are limited in scope to “light touch forestry” (no 
clearcutting or other types of even-aged silviculture). 

• NTMPs must comply with the NTMP-specific 
provisions and applicable California Forest Practice 
Rules (FPRs). 



Example of an
NTO Selection Harvest Area within a NTMP

30 ac 
NTO; 
190 ac 
NTMP



Ken Margiott, CAL FIRE, 
measuring total canopy for 
FORPRIEM (92%).  WLPZ 
harvesting had occurred as 
part of the NTMP NTO. 72

1-97NTMP-018 
MEN,  NTO #6        
Aug 16, 2011   
Mill Creek NTMP



Examples of NTMP Roads 
Evaluated



Random 
crossing “D” –
36 inch CMP

Major 
problems:

-Significant 
scour at the 
outlet

-Diversion 
potential

74

1-97NTMP-018 MEN; 
NTO #6           

August 16, 2011   
Mill Creek NTMP



Preliminary Results for 
FORPRIEM NTMP Monitoring (2011)
• 19 random NTMP NTOs were evaluated by December 

31, 2011 in the North Coast Region.
• ~75% in Mendocino County, 20% in Humboldt 

County, 5% in Sonoma County.
• 19 random road segments evaluated, 31 crossings, 

and 16 WLPZ segments. 
• WLPZ Class I and II total canopy = 92%.
• ~ 10% of total road segment length had surface 

erosion; 20% of the crossings had major 
effectiveness problems.  

• NTMP NTO roads and watercourse crossings are 
comparable to THPs from a water quality standpoint.



CAL FIRE/BOF/MSG Cooperative Instream
Monitoring Projects

1. Caspar Creek Watershed Study—1962 to present (USFS-PSW 
and CAL FIRE) 
• http://www.fs.fed.us/psw/topics/water/caspar/

2. Judd Creek – 2004 to present (Sierra Pacific Industries and 
CAL FIRE)

• http://www.bof.fire.ca.gov/board_committees/monitoring_study_group/m
sg_archived_documents/msg_archived_documents_/judd_creek_final_pr
ospectus_msg_maps.pdf

3. Little Creek Watershed Study – 2001 to present (Cal Poly San 
Luis Obispo, CAL FIRE, and others)
• http://www.spranch.org/research_watershed.ldml

4. SF Wages Creek – 2004 to present (Campbell Timberland 
Management and CAL FIRE)

• http://www.bof.fire.ca.gov/board_committees/monitoring_study_group/m
sg_archived_documents/msg_archived_documents_/sfwages_progress-
mar-2004.pdf

These projects are documenting the water quality impacts of contemporary logging 
practices.



Judd Creek

Little 
Creek

Caspar 
Creek

Wages 
Creek Locations of 

Cooperative 
Instream 
Monitoring 
Projects



1. Caspar Creek Watershed Study

• Cooperative study began in 
1962 (50 years of data) with 
USFS PSW.

• Only long-term forested 
watershed study in California.

• 100-yr agreement to continue 
study to 2099 (signed in 
1999).  

• Over 150 published papers, 
theses available online.

• 2 main experiments to date—
South Fork (1962-1985) and 
North Fork (1985-present).  



Caspar Creek Watershed Study:  Cooperative Project 
with the USFS-PSW since 1962

North Fork weir under varying flow 
conditions



Caspar Creek Watershed—Located on Jackson Demonstration State Forest (90%)



South Fork Caspar Creek Road Construction -- 1967



August 12, 1967

About 360 feet of streambed was disturbed by tractors directly in 
the channel (Krammes and Burns 1973)



South Fork Caspar Creek Tractor Logging -- Watershed Sale No. 2  -- 1972



South Fork Caspar Creek Tractor Logging --
Residual Stand Watershed Sale No. 1  -- 1971



South Fork Sediment Results to 1990

• Suspended sediment yields after road construction 
(1968-1971) were about twice those expected for 
pre-treatment conditions (complicated by SF splash 
dam failure in December 1967) [biggest increase the 
first winter].

• Suspended sediment yields increased 4 to 5 times
those expected for the first 6 years after tractor 
logging, then returned to pre-treatment levels by 
about 1980.

• Landslides related to roads, landings, and skid trails 
were responsible for most of the sediment (66 slides 
noted in 1975).  



Deviations of sediment yield in the South Fork from amounts predicted

Image:  Rice et al. 1979



Cable Yarding Subwatershed G, North Fork Caspar Creek, July 1991 



North Fork Caspar Creek Watershed: Clearcut Units K, L, J, E, and V; 1991

Control 
Subwatershed HEN



Unit Z North 
Fork Caspar 
Creek 
Landslide -
Jan 1995

4700 cubic 
yards



North Fork Sediment Results
• Median increase in suspended sediment load was 109%

in North Fork clearcut tributaries to 1995 (mean = 212%).

• North Fork Caspar weir: suspended sediment increased 
89% the first 4 yrs after logging -- mainly from the 
January 1995 large landslide.

• Even with the North Fork landslide, South Fork selective 
tractor logging conducted without the modern Forest 
Practice Rules (FPRs) produced 2.4 to 3.7 times more 
sediment than the North Fork cable clearcut harvesting 
conducted under modern FPRs.

• Suspended sediment increases in the North Fork were 
most strongly related to increases in storm flow 
volumes (lesser degree—length of intermittent channel 
logged or burned).



North Fork Erosion Results

• In-channel erosion (gullying, channel incision, 
bank erosion) is the major source of sediment 
during periods without major landslides.

• The main sediment inputs are from landslides
and in-channel erosion, not road surface 
erosion.  



Gully Headcut



• In the South Fork, salmonid juvenile abundance 
declined after road construction, but returned to near 
pre-disturbance levels after 2 years.

• Variability was high, but no dramatic changes in the 
abundance of coho salmon or steelhead trout were 
recorded after the North Fork logging.

• North Fork logging produced little or no evidence of 
sediment impacts to aquatic insect communities
(stoneflies, mayflies, and caddisflies).

Caspar Creek Results—Biological Results



Mean Annual Abundance of Young-of-the-Year Steelhead in North and 
South Fork Caspar Creek (Nakamoto 1998)



Juvenile Steelhead Trout Trapped in the Lower 
Caspar Creek—Fisheries Monitoring by DFW

Photo: Knechtle, DFW



Marine Survival Drives Coho Salmon Populations 

Winter Habitat Appears to be Limiting

Life Cycle Monitoring at Caspar Creek (downstream of the weirs)
Gallagher et al. 2012



• Overview of the first 
two experiments

• Brief summary of the 
key lessons learned 
for 12 topics

• Implications for 
management

• Appendices for 
specific applications

http://calfire.ca.gov/resource_
mgt/downloads/reports/Califo
rnia_Forestry_Report_5.pdf



How Have Caspar Creek 
Data Been Used in 

California?

THPs, NTMPs, Habitat Conservation Plans (HCPs), 
TMDLs, EIRs, Forest Management Plans 

[How big of an effect will a given project have?]



Examples of Documents that Have 
Used Caspar Creek Data ExtensivelyTMDL Documents



Watershed Analyses, Aquatic HCPs



Management Plans, Conversion 
Documents



Vineyard Conversion 
Assessment, Napa County



2.  Judd Creek:  Cooperative Instream Monitoring Project              
with Sierra Pacific Industries



Judd Creek Preliminary Results
• In 2007 extensive road work 

was conducted. In 2009, 16% of 
the watershed was clearcut in 
34 units.

• Annual suspended sediment 
yields available for water years 
2001-2012.

• Data analysis indicates that 
there is no signal from roading 
work in completed 2007 or 
timber harvesting undertaken in 
2009. 

• Sediment yields are controlled 
primarily by inter-annual 
variations in precipitation 
(MacDonald and James 2012). 

4350 
acre 
basin



MSG Meeting June 13, 2012

Judd Creek Watershed       
Cooperative Instream 
Monitoring Project 

SPI and CAL FIRE



3.  Little Creek:  Cooperative Instream 
Monitoring Project with Cal Poly San Luis 
Obispo/  Swanton Pacific Ranch



Little Creek 
Watershed with 4 
stream gaging 
stations

1900 acre  
drainage area

Santa Cruz 
Mountains north of 
Davenport, CA

Image:  Gaedeke 2006



Little Creek 
watershed

>90% burned 
in 2009



Little Creek Results to Date
Dietterick 2011, Loganbill 2013

• 7 yrs of baseline data 
prior to 2008 harvest.

• 1st year data showed 
minimal changes in 
sediment yield.

• 2009: >90% of the 
watershed burned.

• No significant changes in 
water quality the first year 
after the Lockheed Fire.  



4.  South Fork Wages Creek:  Cooperative Instream Monitoring 
Project with Campbell Timberland Management



Image:  Faucher, CTM



4.  Monitoring Report 
Availability and Information 

Sharing Approaches



MSG Report Availability

• Twelve MSG monitoring reports and 40 MSG 
supported reports are available online at the 
MSG website: 
http://bofdata.fire.ca.gov/board_committees/
monitoring_study_group/

• These reports contain information, analyses 
and summaries of the data.  







Examples of Supported 
Monitoring Projects

– Testing Indices of Cold Water Fish Habitat (Chris 
Knopp, USFS)

– V* and other instream parameter evaluations (Dr. 
Tom Lisle, USFS-PSW)

– Evaluation of Road Stream Crossings (Sam 
Flanagan, BLM)

– Sediment Composition as an Indicator of Stream 
Health (Drs. Mary Ann Madej, USGS, and Peggy 
Wilzbach, HSU)

– Watershed Reference Catalog (internal MSG 
Workgroup)



http://www.fs.fed.us/psw/topics/water/caspar/



http://www.fs.fed.us/psw/topics/water/caspar/

DATA



Caspar Creek Real-Time Discharge and Turbidity Data Plot:           
January 1, 2010 to July 21, 2010



Other Forms of Monitoring Results  
Dissemination

• Professional conference presentations.
• Journal and conference published 

papers.
• Newsletters.
• Training workshop presentations.



RPF/Landowner Watercourse 
Crossing Workshop              
March 11, 2008;  Redding, CA



Interagency Watercourse Crossing Workshop, Nov. 30, 2007, Santa Cruz, CA



5. Planned Activities in 2013
• Expand Effectiveness Monitoring

– Effectiveness monitoring and adaptive 
management are necessary for the 
protection and restoration of aquatic 
resources (Coe 2009).

– Discussion by MSG for 2 years regarding 
need for improved effectiveness monitoring.  



Effectiveness Monitoring
Committee (EMC)

• A review of existing monitoring programs in 
California (Coe 2009) did not provide 
evidence of a consistently effective feedback 
loop between monitoring data and decision-
making.

• A good example of how California can apply 
scientific research findings to generate 
science-based regulations is found in 
Washington.  
– Timber/Fish/Wildlife Group Process



Effectiveness Monitoring
Committee (EMC)

• Development of an Effectiveness Monitoring 
Committee (EMC) will be used to determine if 
recently adopted FPRs are effective in protecting 
beneficial uses such as salmonid habitat, or if 
further modification is required.

– Build a water quality-related effectiveness monitoring program 
that can provide an active feedback loop to policymakers, 
managers, agencies, and the public. 

– Use scientific findings consistently by applying an approach 
similar in concept to that utilized by the Adaptive Management 
Program in the state of Washington.



Iterative Cycle of Policy Development and 
Implementation in Adaptive Management

5) Policy 
Modification

Allows monitoring data to inform management and regulation



Charter 
approved by 
the Board of 
Forestry and 
Fire Protection 
in August 2013



Effectiveness Monitoring
Committee (EMC) Charter

• Appointed members with voting privileges:
– Representing the main stakeholder groups

• public, 
• timber industry, 
• environmental groups, etc.  

– Members will be well respected applied scientists 
or resource management professionals 
representing each stakeholder group. 

– Chair and Vice-Chair will be appointed by the 
BOF.

– Agency representatives will act as technical 
specialists rather than direct members.



Effectiveness Monitoring
Committee (EMC) Funding Sources

• Expected to come from:

– AB 1492 (lumber tax effective Jan. 1, 2013)
• Evaluation of Ecological Performance [Sec. 

4629.9 (a)(8)(F)].
• One component:  monitoring the effectiveness

of the laws and regulations in promoting 
ecological benefits.

– State and private sources

– Grants



EMC Data Collection
– Forming State agency teams to monitor long-term 

improvements in ecological health, evaluating:
• Water quality, 
• Aquatic habitat, and 
• Wildlife habitats. 

– Utilizing data produced by existing landowner programs, 
given sufficient agency oversight.

– Utilzing data from existing state agency monitoring 
programs where and when appropriate (e.g., SWAMP).

– Hiring contractors to address issues requiring special 
expertise or short-turn around time. 



Timeline for EMC Establishment
• August 2013:  The draft EMC Charter was sent to the full 

Board for their review.
– The Board approved the Charter on August 8th in Ventura.

• September 2013:  
– Discussion with SWRCB Chair Felicia Marcus to gain wider 

support for the EMC and its Board approved Charter.
– Other efforts to build “grass roots” support.

• November 2013:  Initial meeting of the EMC (planned).

• December 2013:  Initial report to the Board by the EMC 
Chair.

MSG to continue to function—primarily as an 
information sharing venue



6.  Summary Points

• Individual practices required by the FPRs are 
generally effective in preventing hillslope erosion 
features when properly implemented.

• Forest road drainage and proper watercourse 
crossing design, construction, and maintenance are 
areas of concern and require improvement.

• Implementation of the modern FPRs (post-1975) 
have substantially reduced water quality impacts 
(Caspar Creek results).

Over the past 50 years, much has been learned from forestry-related water 
quality monitoring work in California, including:



Summary Points (continued)
• 12 MSG monitoring reports have been produced 

from 1990 to 2013 and are available online.

• Currently, four cooperative instream monitoring 
projects complement hillslope monitoring work and 
provide water column data related to timber 
operations.  

• A new Effectiveness Monitoring Committee with 
appointed members will be formed in 2013 to 
develop of a program to provide answers regarding 
the effectiveness of recent regulations, providing a 
feedback loop to policy makers for adaptive 
management. 



Thanks for Your Attention!

Pete Cafferata 
Watershed Protection Program Manager
California Department of Forestry and Fire Protection
pete.cafferata@fire.ca.gov
(916) 653-9455


