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Curvilinear Berms Used to Capture Sheetflow 

and Temporarily Backup  Surface Water

Cross-section View of Plant Moisture Index Across Elevation Gradient

Hypothesis:

Moisture Index – 1.0 to 2.0 - Emergent Wetland - Weed Index High

2.0 to 3.0 - Wetland Prairie – Weed Index Low

> 3.0 - Upland – Weed Index High
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Table 2. Geodatabase Design and Data Organization.

ID Data_Layer
Spatial_

Type
Feature_Class

ArcInfo_
Type

Feature_Dataset Geodatabase

1Property Area Property Boundary Polygon 

Feature 
Class

Project Weed/Moisture Index Relationship

2Soils Area Soil Series Polygon 

Feature 
Class

Project Weed/Moisture Index Relationship

3Vegetation Mindex Point Sample Plot 
Moisture Indexes

Point 

Feature 
Class

Project Weed/Moisture Index Relationship

4Vegetation Windex Point Sample Plot Weed 
Indexes

Point 

Feature 
Class

Project Weed/Moisture Index Relationship

5Vegetation Mclass Area Moisture Classes Raster Project Weed/Moisture Index Relationship

6Vegetation Wclass Area Weed Classes Raster Project Weed/Moisture Index Relationship

7Topography Line Elevation Contours Polyline 

Feature 
Class

Project Weed/Moisture Index Relationship

Vegetation Manager (VEMA)
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VEMAData.mdb File Sample Table

1. Added To Arc-Map (Add XY Data) 

As a sample event;

2. Export sample event to 

geodatabase feature class;

3. Add Fields – feature class attribute 

table (Mindex and WIndex);

4. Populate Fields using VEMA semi-

automatic MI calculator;

5. Export attribute table as text file;

6. Import text file to MicrosoftAccess;

7. Mindex and WIndex fields copied in 

MicrosoftAccess;

8. Mindex and WIndex fields pasted in 

Excel; and

9. Mindex and WIndex field selected, 

filtered, and run through Excel 

scatter plot  regression analysis.

Preparing Data for Analysis

Sample 

ID1 ID Number_ Date_ Lat Lon MIndex WIndex

1 1 1 5/28/2008 44.368057 -123.29875 1.6 1.2

2 3 2 5/28/2008 44.368065 -123.299192 1.299999 2

3 2 3 5/28/2008 44.368055 -123.299524 1.6 2.299999

4 4 4 5/28/2008 44.368109 -123.301445 1.399999 1.2

5 5 5 5/28/2008 44.368136 -123.302592 1.6 1.899999

6 7 6 5/28/2008 44.368751 -123.298449 1.5 1.799999

7 9 7 5/28/2008 44.368779 -123.299278 2.2 1.399999

8 10 8 5/28/2008 44.368788 -123.299652 1.6 1.2

9 8 9 5/28/2008 44.368777 -123.300039 2.099999 1.299999

10 11 10 5/28/2008 44.368814 -123.301172 1 0

11 13 11 5/28/2008 44.36884 -123.302333 1.7 1.899999

12 14 12 5/28/2008 44.368839 -123.30272 1.7 2.099999

13 15 13 5/28/2008 44.368848 -123.303107 1.5 2.599999

14 21 15 5/28/2008 44.369405 -123.298743 1.799999 1.2

15 25 16 5/28/2008 44.369413 -123.299517 2 1

16 24 18 5/28/2008 44.369412 -123.299862 1.799999 2.099999

17 27 19 5/28/2008 44.36942 -123.30065 1.899999 1.5

18 20 20 5/28/2008 44.369389 -123.301037 1.6 2.5

19 32 21 5/28/2008 44.37011 -123.298373 1.7 1.899999

20 31 22 5/29/2008 44.370099 -123.298774 1.6 2.099999

21 30 23 5/29/2008 44.370056 -123.299921 1.5 2.799999

22 29 24 5/29/2008 44.370025 -123.300308 1.899999 1.399999

23 33 25 5/29/2008 44.370752 -123.298929 1.1 1.1

24 35 26 5/29/2008 44.370771 -123.299316 1.1 1

25 36 27 5/29/2008 44.37077 -123.299731 1.799999 1

26 34 28 5/29/2008 44.370769 -123.299731 2.2 1.399999

27 37 29 5/29/2008 44.370798 -123.300519 1.2 1.299999

28 12 34 5/29/2008 44.368828 -123.304627 2 1.399999

29 18 35 5/29/2008 44.369076 -123.304504 1.6 2.099999

30 19 36 5/29/2008 44.369335 -123.304326 1.7 2.299999

31 6 45 5/29/2008 44.368176 -123.303781 1 1

32 16 46 5/29/2008 44.368861 -123.303494 1 1

33 17 47 5/29/2008 44.36887 -123.303895 1 0

34 23 48 5/29/2008 44.3694 -123.302184 1 5

35 26 49 5/29/2008 44.369409 -123.302557 1 5

36 22 50 5/29/2008 44.369398 -123.30293 1.5 2.9

37 28 51 5/29/2008 44.369996 -123.301786 1 3
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Table 1 Prevalence Index Calculator.

Species Indicator Status Cover Class Weighted Cover Class

ALGE 1 63 63

CAUN 1.5 3 4.5

DECE 2 15 30

HOBR 1.5 3 4.5

JUTE 1.5 15 22.5

RONU 2 15 30

0 0

MEPU 1 15 15

ELPA 1 63 63

0 0

0 0

0 0

BAREG 1.2109 4 4.8438

Prevalence 

Index

196 237.34 1.211

192 232.5 1.211
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Most of the Muddy Creek Wetland Mitigation Bank Samples

Fall Into the Emergent Wetland Moisture Index Range

Hypothesis:

Moisture Index – 1.0 to 2.0 - Emergent Wetland - Weed Index High

2.0 to 3.0 - Wetland Prairie – Weed Index Low

> 3.0 - Upland – Weed Index High
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Conclusions

• An Excel spreadsheet scatter plot calculates an r2 value of 0.04 for the sampled data, 
indicating there is no statistically verifiable evidence of a dependent relationship between 
plant weed indexes and the plant moisture indexes associated with the 2008 sample plots 
collected at the Muddy Creek Wetland Mitigation Bank;

• However, the scatter plot also clearly shows the majority of the 2008 sample plots exhibit 
moisture indexes lower than 2.0, indicating the area represented is trending toward a wetter 
wetland type (emergent) than the one targeted for analysis (wetland prairie);

• No conclusions can be drawn from these data regarding whether there is a dependent 
relationship between a weed index and an intermediate moisture index surface generally 
between 2.0 and 3.0.  Wet prairie sites with better representation of that moisture index 
range should be examined; and  

• GIS tools may be useful in helping mitigation bank sponsors focus their management 

resources on problem areas and help regulators and resource agencies define quantifiable and 

defensible credit release schedules to that will incentivize good stewardship.

References 

 

 

Adamus, P. 2001.  Guidebook for Hydrogeomorphic (HGM)-based Assessment of 

Oregon Wetland and Riparian Sites: Statewide Classification and Profiles. Oregon 

Wetland-Riparian Assessment Project, Oregon Department of State Lands, Salem, 

Oregon. 

 

Alverson, Edward R. 2006.  Use of Prescribed Fire in Willamette Valley Native Prairies. 
The Nature Conservancy.  

 

Arghangelsky 2009. VEMAData File. Muddy Creek Wetland Mitigation Bank. 

Benton County, Oregon. 2010. Web site:  County Assessors Tax Lot Boundaries, 

http://www.co.benton.or.us/maps/availdata.php?p=1&f=GISDataDownload/Assessment 

 

Bosse, Charles. 2008.  Fire in Wetland Prairie. HC 441: Willamette River Health 

Clark Honors College, UniversityChristensen, Briggs 2008 Monitoring Report. 

 

Center for Natural Lands Management. 2004.  Cost Analysis 28 Case Studies: Prepared 

by the Center for Natural Lands Management for the Environmental Protection Agency, 

Grant No. x83061601, Fallbrook, California. 

 

Chang, Kang-tsung. 2010. Introduction to Geographic Information Systems. McGraw-

Hill Companies, Inc., Fifth Edition, New York, New York. 

Christy, J. A. and E. R. Alverson. 2004. Historic vegetation of Willamette Valley, 

Oregon, in the 1850’s. Unpublished manuscript.  

 

Corps of Engineers.  1987.  Corps of Engineers Manual for Identifying and Delineating 

Jurisdictional Wetlands. Vicksburg, Mississippi. 

 

Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe.  1979.  Classification of 

wetlands and deepwater habitats of the United States.  U.S. Department of the Interior, 

Fish and Wildlife Service, Office of Biological Services, Washington, D.C. 

 

Frenkel, Robert E. and Rosemary Streatfield.  1997.  Ecological Survey and 

Interpretation of the Willamette Floodplain Research Natural Area, W.L. Finley National 

Wildlife Refuge, Oregon, USA.  Department of Geosciences, Oregon State University, 

Corvallis Oregon: In Natural Areas Journal, Volume 17(4), 1997. 

Gwin, Stephanie E., Mary Kentula, and Paul Shaffer.  1999. Evaluating the effects of 

wetland regulation through the hydrogeomorphic classification and landscape profiles,  

Wetlands, Vol. 19, No. 3, The Society of Wetland Scientists, U.S. Environmental 

Protection Agency, Dynamic corporation Services, Corvallis, Oregon. 

 



12/15/2010

14

References 

 

Habeck, J. R.  1961.  The original vegetation of the mid-Willamette Valley, Oregon.  

Northwest Science  35:65-77. 

 

Johannessen, C. L., W. A. Davenport, A. Millet, and S. McWilliams.  1971.  The 

Vegetation of the Willamette Valley.  Ann. Ass. Am. Geogr.  61:286-302. 

 

Kiilsgaard ,Chris and Jeffery Reams. 2007. Memorandum of Agreement and Wetland 

Mitigation Bank Instrument (MOA): the establishment, use, operation, and maintenance 

of the Muddy Creek Mitigation Bank (Bank),  U.S. Army Corps of Engineers (Corps), the 

Oregon Department of State Lands (DSL), the U.S. Environmental Protection Agency 

(EPA), the U.S. Fish and Wildlife Service (USFWS), and the Oregon Department of Fish 

and Wildlife (ODFW). 

 

Kiilsgaard, Chris. 2010. Personal Communication.  Sponsor Muddy Creek Wetland 

Mitigation Bank. 

 

Marshall, John, David S. Fox, Mark Barnes, and Hiller West. 1987.  A Mitigation and 

Restoration Plan for the Columbia River Estuary, Columbia River Estuary Study 

Taskforce, Astoria, Oregon. 

 

Marshall, John L. 1993.  Weighted Moisture and Salinity Tolerance Indexes at Astoria 

Airport Mitigation Bank. Draft Paper Submitted to Oregon Division of State Lands, 

Salem, Oregon. 

 

Marshall, John L. 2007. Draft Guidance for Vegetation Planning and Monitoring in 

Western Oregon Wetlands and Riparian Areas: Using Reference Sites to Help Plan and 

Evaluate Vegetation Performance of Mitigation Sites, U.S. Fish and Wildlife Service, 

Oregon Department of State Lands, Oregon Fish and Wildlife Office, Portland, Oregon. 

National Research Council.  2001. Compensating for Wetland Losses Under the Clean 

Water Act. National Academy Press. Washington, D.C.  

 

Norman, Katherine N. 2008. The Effects of Site Preparation on Native Forb 

Establishment in a Wet Prairie, Willamette Valley, Oregon.  A Masters Thesis for the 

degree of Master of Science in Botany and Plant Pathology , Oregon State University, 

Corvallis, Oregon. 

 

Oregon Department of Fish and Wildlife. 2006. Oregon Conservation Strategy. Oregon 

Department of Fish and Wildlife, Salem, Oregon. 

 

Pendergrass, Kathy L. 1995.  Vegetation Composition and Response to Fire of Native 

Willamette Valley Wetland Prairies. Masters Thesis, Oregon State University, Corvallis, 

Oregon. 

References 

 

Pfeifer-Meister, Laurel.  2008.  Community and Ecosystem Dynamics in Remnant and 

Restored Prairies, PhD Dissertation, Department of Biology, Graduate School of the 

University of Oregon, Eugene, Oregon. 

 

Reed, P.B. 1988.  National List of Plant Species that Occur in Wetlands: Northwest 

(Region 9), U.S. Fish and Wildlife Service.  St. Petersburg, Florida. 

Schwindt, Rachel A. 2006.  Plant Community Dynamics in Remnant and Restored 

Willamette Valley Wetland Prairies. Master s Thesis, Oregon State University, Corvallis, 

Oregon.   
 

Tarkowski, Genifer M. 2004.   Triclopyr Butoxyethyl Ester Analysis of Risks to Endangered 

and Threatened Salmon and Steelhead, Environmental Protection Agency, Environmental 

Field Branch, Office of Pesticide Programs. 

 

Thomas, Duncan W.  1983.  Changes in Columbia River Estuary habitat Types Over the 

Past Century.  Columbia River Estuary Data Development Program, Columbia River 

Estuary Study Taskforce (CREST), Astoria, Oregon. 

 

Titus , Jonathan H., John A. Christy, Dick VanderSchaaf, James S. Kagan, and Edward 

R. Alverson. 1996. Native Wetland, Riparian, and Upland Plant Communities and their 

Biota in the Willamette Valley, Oregon, Phase I Project: Inventory and Assessment, 

Report to Environmental Protection Agency, Region X, Seattle, Washington Willamette 

Basin Geographic Initiative Program Oregon Natural Heritage Program, The Nature 

Conservancy, Portland, Oregon 

 

U.S. Department of Agriculture Natural Resource Conservation Service (NRCS). 2010.  

Soil Survey Geographic (SSURGO) database, Benton County soils layer: 

http://soildatamart.nrcs.usda.gov/Survey.aspx?County=OR003 

 

Water Resources Research Institute.  1976.  Non-Point Sources of Water pollution, 

Oregon State University, Corvallis, Oregon. 

 

Water Resources Research Institute.  1993.  Issues Surrounding the Biota of the Tualatin 

River Basin, Oregon State University, Corvallis, Oregon. 

 

 


