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Presenter
Presentation Notes
Talk is really about idea that we can identify reference sites so that we can then describe ref cond using a population of ref sites.


Overview

+ 1992 to present - Identified more
than 200 reference sites

- Wadeable streams (15'- 4th order)
representing 84-92% of total streams
miles in Oregon

- Use in Biocriteria, 303d, TMDL,
Permitting support, stressor
identification
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Presentation Notes
Overview.  How long, how many, what, where, why.


Site Selection Process

1. Candidate area
prescreening

- Select region/natural
Aroq gradlen’rs, use GIS and BPJ
Prescreening o map candidate areas

2. Site visit (Field

Candidate

A\ Fiter_f reconnaissance & Sampling)
- Site reach assessment of

ki Site human disturbance ranks
Verification candidates (for sampling)

3. Site verification

- Use site specific landscape,
reach & sample data to
verify and grade sites

Reference
Sites
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General process we are using


1. Prescreening - GIS & BPJ

GIS ‘°Agand urban land use (MRLC)
‘Road density (TIGER)

‘Forest Fragmentation (Oregon
Biodiversity Project)

BPJ ‘Consult with regional resource
managers
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First rule of prescreening is parsimony, use the best info that is easiest to obtain.  We have been using these three coverages – would be nice to have a better harvest and grazing coverage.


2. Site Visit - Reach level metrics

5 metrics scored™ based on proximity
of disturbance:

 Roads,

* Logging,

» Agricultural and/or Urban land use,
* Rangeland,

* Miscellaneous (includes mining,

recreational activity, other).
*absent=0, present=1, within 10 m=3, on the bank=5
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Boiled 30 activities to a core group of five.  Use modified EMAP approach to score each major group (proximity weighted).  Allowed for almost ALL previous sites that had been sampled using EMAP protocol (ref and random and special project) to be assessed using equivalent yardstick.   


3. Site Verification-
Watershed specific assessment

GIS data - 3 Metrics scored™ based on
watershed extent of :

* Percent Ag-Urban land use
* Forest fragmentation
* Road density

*metric score uses the range of values to set score (maximum = 5,
Lowest = Q)
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First step of verification after a site has been sampled. Each site watershed (drainage area) is delineated. Each watershed can then have the amount of several GIS characteristics calculated.  Land use, road density and Forest frag are statewide coverages that are being used presently.  


4. Site Verification - HDI and
Data review

- HDI (Human Disturbance Index)
Reach & watershed scores averaged
and summed to give index score

* Review sample data

Anomalous sites for non-biological
variables are flagged and reviewed
before assigning final grade
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Components of verification.  HDI - Reach and watershed info is combined to yield a range of human disturbance for objective identification of reference sites.  Sample data is reviewed relative to HDI to identify anomalous sites (sites with atypically high or low physical or chemical indicator values).  Such sites are flagged and further investigation is done.  A determination is made to include such sites in reference pool or not.  Flagged sites example follows.


b. Verification - Site Grading

A - Ideal watershed and stream condition, a
watershed with

B - Good watershed and stream condition,
and/or BMPs are
well implemented.

C - Marginal watershed and stream condition.
Considerable human disturbance.

Replace if better quality reference sites are
located.

National Water Quality Monitoring Council meeting
July 2010


Presenter
Presentation Notes
Final part of verification.  Grade reflects HDI score, as well as, an evaluation of site flagged for biological, chemical and physical data. 


Site Grading continued

D - Site represents stream and
watershed conditions, considerable human
disturbance is present at

E - Site represents stream and watershed
conditions, considerable human disturbance Is
present at

F - Site represents stream and watershed
conditions, human disturbance is extensive
throughout
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Non-reference site grading.


Reference sites used by R-10
states for EMAP-West

s [

Sampling Locations

@ Probablistic Sites
(O Reference Sites

i
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Main Point: ecoregions, or other potential grouping factors, do not follow state boundaries
For EMAP-West, R10 states shared reference sites.
   --However, we did this with a sort of “blind faith” that what one state calls a reference site is equivalent to what we call a reference site.
 *What we need is everyone collecting the same information so that each state can use the other’s reference candidates, and run them thru their own process of identifying reference condition.


Considerations

- Disagreements with standards
- Some reference sites exceed WQ standards
A percentiles approach leaves some reference sites as
“impaired”
If a site fails a WQ standard but shows low human disturbance,
can it be considered to be in natural state for that parameter?

+ Potential to track climate change effects

With minimal human disturbance on the ground, are effects
observed at reference sites due to climate effects?

Reference sites can be more stable than non-reference sites

Should have a network of reference and managed sites for
trends
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We have been able to use this process to evaluate random sites and other agency sites(Forest Service and USU-Chuck Hawkins). Over 1000 sites have been thru the process.   
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Speaking of unique sites.  Cultus Creek is a high wilderness (Three Sisters) Cascade meadow site that links two mountain lakes.  Low gradient, relatively open. An example of natural lake succession.  Unique maybe, reference site definitely!


2. Site Visits - Reach level
Checklist

- Human Disturbance reach-level activity
checklist (modified from Kaufmann et al, 1999)

» Simple set of metrics produces a
reach-level Human Disturbance Score to
rank sites

» Allows for objective ranking of
candidate sites before or after sampling
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Concept behind using systematic reach-level checklist.  Ranking is important when we need to up front hand-pick ref sites, can always “score” sites a posterior with our random sites.


HDI Score examples

Activity (scale)

Cultus Creek

Testament Creek

Tillamook River

Ag/Urban (reach)

Not present = 0

Present = 1

Within10 m = 3

Logging (reach)

Not present = 0

Present = 1

Within10 m = 3

Range (reach)

Not present = 0

Not present = 0

Within10 m = 3

Roads (reach)

Not present = 0

Present = 1

On the bank = 5

Misc (reach)

Not present = 0

Trail on bank = 5

Trash on bank = 5

Ag/Urban
(watershed)

0.07% = 0.003

3%=0.15

60/0 = 032

Forest Frag
(watershed)

0=0

84% = 4.2

62°/o = 31

Road (watershed
density)

HDI Score

0=0

National Water Quality Monitoring Council meeting
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13% =17

3.6

5.4% = 0.68
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Raw value and scores from three sites.  Remember to average the reach (sum scores/5) and watershed scores before summing them. I am actually revisiting the index calculation, for new GIS coverages, different scoring system and incorporating some of Bob Hughes HDG concepts/A-F assignments.


Lessons Learned

* BPJ - helpful, but verify quality of
candidates

* GIS - Use best available layers

* Reconnaissance - Can't do enough

» Verification - Anomalous data
highlighting unique sites

» Process is iterative and helps identify
gaps In coverage
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We have been able to use this process to evaluate random sites and other agency sites(Forest Service and USU-Chuck Hawkins). Over 1000 sites have been thru the process.   
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GIS example

ing -

1. Prescreen
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Example of Willamette Valley NW of Portland.  Red denotes disturbed landscape (Roads, Ag or Urban land use and Forest Fragmentation. Blue, green, tan, gray are elevation classes – Looking for least degraded sites lowest in valley.  Circled sites were reconned and sampled.  Lesson- Reconn efforts paying off, allowed us to rank sites prior to sampling.


1. Prescreening - Natural gradient
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Presentation Notes
Shows NE Oregon example  - broken into three elevation classes.  Goal of project was to find reference sites along major natural gradient (elevation).
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Road density (scoring example)

34%roads =4.2 score

8%roads = 1.0 score

20%

Percent Roads (density)
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Presentation Notes
Plot of road density for 545 sites.  Used sample of all sites to establish metric scores.  Similar story for both Urban-AG and Forest frag metric scoring (0=0, %tile breakdown).
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