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Growth of Growth of 
Environmental Environmental 
Regulation Regulation 



Legal Aspects of Legal Aspects of 
Water Resource Protection Water Resource Protection 

Clean Water Act (as amended 1987)
Sec 319/404  Silvicultural exemption
TMDLs (Total Maximum Daily Loads)
State Forestry WQ Programs.  BMPs as the 
principal means of NPS Control
Burden of Proof:  Monitoring remains the 
most important evidence of a State’s 
compliance with and enforcement of the 
Clean Water Act.



Why does anyone care about forestry?Why does anyone care about forestry?

SilvicultureSilviculture is identified as a is identified as a 
minor source of NPS pollutionminor source of NPS pollution

Impacts are limited in spatial Impacts are limited in spatial 
and temporal effectand temporal effect

Simple costSimple cost--effective effective BMP’sBMP’s are are 
shown to be effectiveshown to be effective

–– But studies show that erosion and sedimentation But studies show that erosion and sedimentation 
do occur on a proportion of logging jobsdo occur on a proportion of logging jobs

–– But there can be serious localized impacts,  But there can be serious localized impacts,  
impacts may occur at critical times of year or in impacts may occur at critical times of year or in 
critical areas critical areas –– TMDLsTMDLs/drinking water supplies/drinking water supplies

–– But, States lack monitoring data to document the But, States lack monitoring data to document the 
ongoing success of their effortsongoing success of their efforts



Burden of Proof: Burden of Proof: BMP Monitoring

Did you do it?Did you do it?

Did it work?Did it work?

Because the avoidance of pollution is not voluntary!

Monitoring is a feedback mechanism to improve implementation



Implementation:  Did you do it?Implementation:  Did you do it?

Inspections of individual BMP Inspections of individual BMP 
use and/or installation techniqueuse and/or installation technique
Failure to install a BMP may or Failure to install a BMP may or 
may not be considered may not be considered 
noncompliance in these noncompliance in these 
monitoring strategies.monitoring strategies.
In most states, complaints are In most states, complaints are 
still the primary method for still the primary method for 
detecting BMP failure.detecting BMP failure.



Effectiveness: Did it work?Effectiveness: Did it work?

Problem identification Problem identification 
(Yes/No) studies assess the (Yes/No) studies assess the 
relative magnitude of relative magnitude of 
success or failure success or failure 
Scientific watershed studies Scientific watershed studies 
of pre and post harvestof pre and post harvest
Paired Watershed StudiesPaired Watershed Studies
Individual practice Individual practice 
effectiveness design studies effectiveness design studies 



In its 1994 National WQ Assessment, EPA noted that 
“until some consistent, baseline monitoring exists over a 
wider area, the benefits of forestry protection programs will 
continue to be defined by anedotes rather than data.” 

In 2001, NCASI reported, “After two decades of effort, it 
would seem that the easiest problems have been solved… 
boosting and maintaining BMP compliance will be more 
difficult.  This points to a critical need for regular periodic 
field surveys of compliance….”

In 2005, NASF reported that “only half of states perform 
regular monitoring of BMPs…and methods varied widely. 
Monitoring is crucial both to determining the level of BMP 
effectiveness and pinpointing the need for improvement



What is needed?What is needed?

Reasonable Assurance             Reasonable Assurance             
(of compliance)(of compliance)
–– Regular assessmentRegular assessment
–– A measure of effectivenessA measure of effectiveness
–– Quantitative dataQuantitative data
–– Comparability (ability to use in Comparability (ability to use in 

regional & national reporting)regional & national reporting)
–– Consistency/ReliabilityConsistency/Reliability
–– Ability to utilize in TMDLAbility to utilize in TMDL

Ease of UseEase of Use



A BMP Monitoring Protocol  for A BMP Monitoring Protocol  for 
Protection of Water Resources *Protection of Water Resources *

Original Concept: Roger Ryder and Tim Post, Maine 
Forest Service

Project Manager:  Dave Welsch, NA Watershed Specialist
USFS Northeastern Area

Information System: Dr. Paul Barten & Kristine Ferarre
University of Massachusetts

*a cooperative effort of the USDA Forest Service-NA and the NAASF 
with funding from State and Private Forestry and the US EPA



Document the use and effectiveness of BMPs in protecting water 
resources during forest harvesting operations.

Document the degree of compliance with the Clean Water Act as 
well as the, the Coastal Zone Management Act and various state 
laws and regulations.

Create consistency and comparability among individual state 
monitoring efforts in order to foster greater confidence in results 
and allow evaluation and reporting at a variety of geographic scales.

Facilitate cost-effective self assessment of water resource protection 
efforts by States, industry and other forestry organizations and
encourage wider use and greater frequency of monitoring.

Goals & Benefits of the Protocol Project



Additional benefitsAdditional benefits
Respond to public concerns regarding the potential 
effects of timber harvesting based on measured evidence 
as opposed to observation and anecdotal assessments

Assess water resource protection based on effectiveness 
of a suite/collection of BMPs as opposed to documenting 
the use of individual practices. 

Identify opportunities for improvement in water resource 
protection by identifying causes of BMP failure and 
reinforcing BMP training programs and improvement of 
BMP specifications

Document water resource protection needed to facilitate 
Green certification.  



Development & Testing:  2003Development & Testing:  2003--20062006
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Beta test  80+ samples



Field Protocol ComponentsField Protocol Components
Standardized Field Monitoring ProcedureStandardized Field Monitoring Procedure

Branched Question set Branched Question set 
Discrete Geo-referenced sample units
Automated data collectionAutomated data collection
Single assessor – single visit sampling procedure
Quality control re-sampling
Site and operator associated risk assessments

State maintains control of State maintains control of 
BMP SpecificationsBMP Specifications
Sample design and quality controlSample design and quality control
Monitoring TeamMonitoring Team

Timber sale operatorsTimber sale operators
Select efficient, economical practices based on effectiveness Select efficient, economical practices based on effectiveness 
and site conditions not rulesand site conditions not rules



Geo-referenced Sample Locations

Windows software for pocket PC’s permits use of  
inexpensive portable data collection devices

Geographical unit summariesGeographical unit summaries



Discrete Sample UnitsDiscrete Sample Units

Sample locations are Sample locations are 
randomly selected by States randomly selected by States 
from tax or other recordsfrom tax or other records

Measures evidence and Measures evidence and 
eliminates averaging resultseliminates averaging results

Focus on areas having the 
greatest potential to impact 
water quality --crossings and crossings and 
riparianriparian areas areas –– increasing increasing 
effectiveness



APPROACH A-OUTSIDE 
THE BUFFER

APPROACH A- 
INSIDE THE 

BUFFER
STREAM 

CHANNEL

APPROACH B- 
INSIDE THE 

BUFFER

CROSSING 
STRUCTURE

APPROACHB- 
OUTSIDE THE 

BUFFER

STREAM 
CHANNEL

Crossing Sites Provide Five Opportunities to Crossing Sites Provide Five Opportunities to 
Observe and Record Soil MovementObserve and Record Soil Movement



Based on the Principles of Based on the Principles of 
Water Resource ProtectionWater Resource Protection

•• Planning the operationPlanning the operation
•• Controlling water flow  Controlling water flow  
•• Stabilizing disturbed soilsStabilizing disturbed soils
•• Managing chemical pollutantsManaging chemical pollutants
•• Minimizing biological impactsMinimizing biological impacts



Principles Principles vsvs PracticesPractices

Water flow control is a principleWater flow control is a principle
Practices used for water flow control Practices used for water flow control 

••Water bars/DiversionsWater bars/Diversions
••Cross drainage culvertsCross drainage culverts
••Broad base drainage ditchesBroad base drainage ditches

Evaluation of effectiveness is based on Evaluation of effectiveness is based on 
the principle not the individual the principle not the individual 
practices.practices.



SEDIMENT 
DEPOSIT

Principles of Controlling Water Flow  & Principles of Controlling Water Flow  & 
Stabilizing Disturbed SoilsStabilizing Disturbed Soils



Gully terminating in water

Principles of Controlling Water Flow  Principles of Controlling Water Flow  
& Stabilizing Disturbed Soils& Stabilizing Disturbed Soils



Managing Chemical PollutantsManaging Chemical Pollutants



Minimizing Biological ImpactsMinimizing Biological Impacts



Minimizing Biological ImpactsMinimizing Biological Impacts



Monitoring Social InfluencesMonitoring Social Influences**

Landownership category

Logger/landowner training

Harvesting plan (y/n)                  

Harvesting supervised            
by forester

Voluntary or Mandatory 
programs

*allows results to be correlated with… 



Risk Indexes and Models: Risk Indexes and Models: 
Current and Future Potential Current and Future Potential 

Site Impact PotentialSite Impact Potential
based on site sensitivitybased on site sensitivity

Operator Impact PotentialOperator Impact Potential
based on conduct of operationbased on conduct of operation

Composite Impact PotentialComposite Impact Potential
need for follow-up inspection

Quantify impactsQuantify impacts
models estimate volume of sediment, etcmodels estimate volume of sediment, etc



Data Storage and Retrieval

Microsoft suite – Access-Excel-Word

Computer generated Data Summary

State/user report design and interpretation 

Potential for custom data queries

BMP Management Protocol BMP Management Protocol 
Information SystemInformation System**

* developed by Watershed Exchange and Technology Partnership



Examples of Standard Data Summary 



Standard Data Summary for the Northeast

Was sediment generation due to implementation issues?



Cause of Soil Reaching the Water from the Approaches

1%
2%
1%
3%
5%

0%
0%
1%
0%

43%
19%

27%

0% 20% 40% 60% 80% 100%

Inappropriate timing
Inappropriate location or design of road/trail

Incorrect maintenance
Inadequate maintenance

Inappropriate landing location
Inappropriate harvesting activity

Inadequate application additional BMPs
Human/natural events unrelated to harvest

Road maintenance problem
soil stable

soil moves (does not reach water)
no surface water crossing

Standard Data Summary for the Northeast

What is the cause of sedimentation ?



Structure Type Associated with Observations of
Measurable Sediment

5%
0%

4%
4%

1%
2%
3%

7%
0%

42%
2%

6%
27%

0% 20% 40% 60% 80% 100%

unimproved ford
improved or constructed ford

pole/brush ford
single culvert

multiple culvert
bridge or box culvert with closed top

bridge or box culvert with open planked top
crossing structure removed

unknown/other
soil stable

soil moves (does not reach water)
sediment (trace)

no surface water crossing

Standard Data Summary for the Northeast

Was sedimentation the result of BMP choice?



Activities Related to Sedimentation

8%
12%

5%
2%
3%

1%
1%
0%

42%
2%

27%

0% 20% 40% 60% 80% 100%

activity related to installation or closeout
incorrect installation or closeout

instability of structure
sizing of structure

maintenance of structure
natural events

human activities
inappropriate/poor structure choice

soil stable
soil moves (does not reach water)

no surface water crossing

Standard Data Summary for the Northeast

What activity affected water crossing performance?



Quantities of Sedimentation by Structure Type

unimproved ford

improved/constructed ford

Pole/brush ford

single culvert

multiple culvert

bridge/box culvert, closed top

bridge/box culvert, open top

structure removed

Unknown/other

Average

16

--

116

27

6

59

16

70

76

Median

5

--

9

4

4

12

6

6

76

Maximum

80

0

600

123

15

200

54

606

150

Quantify/Evaluate BMP Design

Measured in Cubic feet



The NA BMP Protocol will help…The NA BMP Protocol will help…
Document effective use of BMPs and maintain       
the silvicultural exemption.

Document compliance with the Clean Water Act and 
state laws and regulations.

Create reliability, consistency, and repeatability in 
monitoring & foster greater confidence in forestry.

Allow cost-effective self-assessment.

Improve training and BMP specifications.

Facilitate Green certification.  



Endorsed by NA & theEndorsed by NA & the 
NAASFNAASF

NAASF officially endorsed the Protocol and NAASF officially endorsed the Protocol and 
recommended it as a tool for use by States for recommended it as a tool for use by States for 
monitoring monitoring BMPsBMPs in the Northeastern Areain the Northeastern Area
Individual States are using the Protocol as part Individual States are using the Protocol as part 
of State Forestry BMP Programsof State Forestry BMP Programs
States using the Protocol share sample data States using the Protocol share sample data 
with NA for regional compilationwith NA for regional compilation

www.na.fs.fed.uswww.na.fs.fed.us/watershed//watershed/
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