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Sierra Pacific Industries Timberlands and Production Facilities



Slide 3

Background

• Sierra Pacific Industries (SPI) manages 1.66 million acres of forestlands 
in California. 

• Since 2000, SPI’s Research and Monitoring Program has studied timber 
operations and fire as they relate to water quality, sedimentation, 
erosion, aquatic life, and habitat. 

• Research has been facilitated by a growing network of stations 
collecting continuous water quality and weather data. Twenty-two 
continuous water quality monitoring stations collect data for 10 
parameters. 

• Over 90 weather stations (32 permanent) collect data for 13 critical 
fire-related parameters pertaining to air, wind, and soil.

• SPI’s monitoring data is supplemented by field and laboratory 
bioassessment studies focused on algae, benthic                 
macroinvertebrates, and physical habitat assessment. 
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Quality Assurance

Example SOP

Quality Assurance Project Plan
•  US EPA 24-element format
•  SWAMP-comparable
•  Data upload to CEDEN
•  Projects audited annually

Third-party Oversight
QA Services 
Marine Pollution Studies Laboratory
Moss Landing Marine Laboratories
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The Need for Water Quality Data

Fires burned a combined >380,000 acres with almost 58,000 of those acres on SPI forestlands 
• Ponderosa (2012)
• Rim (2013)
• King (2014) 
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Sites

• North Fork Digger Creek

• Rock Creek
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Water Quality Data

• 22 continuous water quality 
monitoring stations collect data for 
10 parameters

• A dataset of over 2 million relevant 
results has allowed SPI’s Research 
and Monitoring Program to study a 
variety of aspects of the pre-and post-

fire environment.
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Weather Data

Over 90 weather stations (32 permanent) collect data for 13 critical fire-related 
parameters pertaining to air, wind, and soil.
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Average Daily Maximum Turbidity 

Each day of monitoring has four data values measured and stored each hour 
(i.e., at 0, 15, 30, and 45 minutes), resulting in 96 collected measurements each 

day.  Therefore, each year has 35,040 total turbidity measurements.

Ponderosa Fire

Proprietary 
information has 
been removed in

this public copy of 
slides. Please 

contact the author 
for more 

information.
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Average Daily Maximum Water Temperature 

Each day of monitoring has four data values measured and stored each hour 
(i.e., at 0, 15, 30, and 45 minutes), resulting in 96 collected measurements each 

day.  Therefore, each year has 35,040 temperature measurements.

Ponderosa Fire

Proprietary 
information has 
been removed in

this public copy of 
slides. Please 

contact the author 
for more 

information.
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California Stream Condition Index

• Ponderosa Fire 2012

• Post-Fire Results

• Top Five Species
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Index of Physical Habitat Integrity

1.0 Average Good Conditions
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Forest Land CSCI / PHAB correlation

• No significant correlation. Samples are 
in Upper Quartile of Statewide data

• SNAP SHOT 
45 samples over four-year period
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Statewide CSCI / PHAB correlation

Andrew Rehn, Peter Ode, and Raphael Mazor, Developing 
an Index of Physical Habitat Integrity And How It Might Be 
Used In Water Resource Programs, Slide 29, 
https://www.waterboards.ca.gov/water_issues/progra
ms/swamp/bioassessment/docs/10_ode_etal_phab_inde
x.pdf, accessed on May 29, 2018.
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Top Five Species – Digger Creek Above

• Collector gatherers consistent

• Species composition even 2014-2017

• Some shredders

Lepidostoma (caddisfly)

Heterlimnius (riffle beetle)
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Top Five Species – Digger Creek Burned Reach

• Collector gatherers and filter feeders

• Consistently in Top Five over four years

• These species generally indicate organic matter is available within the 
stream (open area).

Simulium (black fly)
Hydropsyche (caddisfly)

Orthocladius sp (midge)
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Top Five Species – Digger Creek Burned Reach

• Collector gatherers and filter feeders

• Consistently in Top Five over four years

• These species generally indicate organic matter is available within the 
stream (open area).

Orthocladius sp (midge)
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Top Five Species – Rock Creek Burn

• Collector gatherers and filter feeders

• Heterlimnius dominated 2016-2017

Heterlimnius (riffle beetle)

Baetis (mayfly)

Hydropsyche (caddisfly)
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Top Five Species – Rock Creek Burn

• Collector gatherers and filter feeders

• Heterlimnius dominated 2016-2017

• The biotic score likely decreased 
because it was dominated by a more 
tolerant species.

Heterlimnius (riffle beetle)
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Top Five Species – Rock Creek Below

• Algae scrapers dominate

• Helicopsyche abundant

Helicopsyche (caddisfly)

Epeorus (mayfly)
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Particulate Organic Matter

• For a given turbidity, 
POM may vary greatly
(x̅ = 40%/filter)

• Increased turbidity 
decreases the 
proportion of POM

• More research needed 
(Madej 2005)



Slide 23

Data Sharing through CEDEN
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Best Management Practices

Goal
• Keep soil on the hillslope
• Reduce sediment delivery to streams

Application
• Historically applied far from streamside buffer 

zones first, but reversed following Ponderosa fire
• Also implemented immediately following the Rim 

and King fires

Considerations
• Immediate post-fire access required
• Implementation cost
• Timing of fire prior to rain/snow
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Best Management Practices: Roads

Goals
• Enable immediate post-fire access
• Reduce sediment delivery

Examples
• Decommissioning
• Repairs/upgrades
• Rocking/chipping
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Best Management Practices: Harvest Units

Goals
• Break up hydrophobic soil layer
• Increase water infiltration
• Increase soil roughness
• Decrease hillslope length

Examples
• Slash packing
• Mastication
• Salvage logging
• Contour tilling

Contour tilling (left) and salvage logging (right) were subsequently adopted by SPI and 
applied to 9,875 acres following the Ponderosa Fire. 



Slide 27

Take Home Points

• Funding collaboration with other scientists 
and organizations is key

• Comparability with other projects and 
having a quality assurance system (QAPP, 
SOPs) facilitates data sharing

• Post-fire sedimentation lessons may be 
applied post-harvest as well

• Internal communication between research 
and forestry staff lead to innovation and  
efficient implementation of BMPs

• Pre-fire continuous instream water quality 
monitoring allows for tracking of recovery 
of water quality and effectiveness of BMPs 

Ponderosa Fire (May 2018)

Ponderosa Fire ( August 2012)


