
Date: June 12, 

Portland Office 
434 NW Sixth Suite 304 
Portland, 97209 
Tel: <JV<J.L.L..-.·.uv ... v Fax 503.224.1851 
www.swca.com 

TECHNICAL MEMORANDUM 

To: Bobby ,, .... u ... ,u ........ Analyst 
Clean Water -..:nn'""""'" Watershed Management Division 
2550 SW Highway 

23 
(503) 681-3603 

From: Christie Galen, Senior Ecologist 

SUBJECT: Fernhill Wetland Mitigation Bank 2009 Monitoring 

INTRODUCTION AND METHODS 

SWCA Environmental Consultants was """',_,.,...,.,,. ..... N Water Services to conduct monitoring of 
Mitigation Bank. Monitoring was conducted 

3, 7, and 9, 2009. 
DSL approved 

Senior l-1"'1"1.,,....,..HC'>t 

SWCA evaluated 8 block transects established in 2007 transects 1, 2, 4, 6, 7, 8, 9, and 26 (Figure 
1). Monitoring plots consisted seven 900 square foot (30' x 30') block transects and one 100 square foot 
( 1 0' X 1 0') block transect. Rebar was placed in the southeast corner of each transect and marked with 

flagging, the other 3 corners were marked with red wire pin flags. Each corner the monitoring 
was mapped using a Global positioning system (GPS) unit sub-meter accuracy. 

methods generally revised Bank monitoring protocols (CWS 1/24/08) 
but were adapted to fit site conditions; to protocols are described 

Vegetation 
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Over Bank Flood Events 
were 

Sediment Accretion 
-...:Of11mO,nT .-.l'~i"t"r\Tii"\n stakes were 

RESULTS AND DISCUSSION 

Vegetation 
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Woody cover averaged 
7 tree ~1"'\o,,..,o~ 

reference 
present. 

~"""~'~tl:.lrl of more species diversity the reference 
4 tree species and 7 shrub species at the 

rlon,c-tt\/ + ....... ,..,.+ .... were exceeded and no invasive trees or shrubs were 

Relative herbaceous cover was dominated by bentgrass (27%), ryegrass (25%) 1 slender 
hairgrass (17%), and common horsetail (13%). Native relative cover averaged 56% and included spike 
bentgrass, Italian ryegrass and common horsetail; non·native relative cover averaged 31% and included 
oats, hawkbit Italian ryegrass, and roughstalk bluegrass; and invasive/noxious relative cover 
averaged 13% and included morning glory, canarygrass, and thistle. Since relative cover can be 
misleading, it should be noted the average herbaceous absolute cover was 22.2% and vegetation was 
dominated by slender hairgrass (7%), spike bentgrass (6.5%), and Italian ryegrass {5%). 

Over Bank Flood Events 

Stage at USGS Gage 14203500- Tualatin River near Dilley, Oregon 
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Sediment Accretion 

Site Management 

CONCLUSION 

SWCA Environmental Consultants 

Jn\/::i~l\/&::lfn,('JYnl,()~,~l,..._, c-na,I"IOC' on the and to 
were managed in 2008/2009 

in August 2008; in September 2008 
were spot with and in March 2009 reed 
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at overlap is an species (reed canarygrass). Perhaps a performance 
criterion related to richness would be better. Performance standards also include counting 

we recommend changing to counting shrubs. 

Wetland Mitigation Bank 2009 Summary 

Criterion Bank Si Reference Site Target Target Achieved 
(Y/N) 

Aggregate species 7 trees 4 trees 80% of species y 
composition (by species) 9 shrubs 7 shrubs at reference 

Aggregate herbaceous 1 species 17 species 80% of species N 
species composition (reed canary- found at 
(by ~· 1~1. i~~) grass): 6% reference 
A v~ray~ trees/acre 531/acre 35-195 150-300 y 

Average shrubs/acre 1266/acre no data 1050-1300 y 
Total tree/shrub density 1797/acre incomplete data 1250-1500 y 
(plants/acre) 
Avg. invasive stems/acre 0/acre no data ~5% y 

Average relative 56.2% native 15-59% native ~55% native, Native: Y 
herbaceous plant cover 13.1% 6%: .!. 

0 IIIVO;:)IVC ~20% Invasive: Y 
(by ~ 1~1 ":i~~) invasive inv'oSi'v'e 
Prevalence Index 2.4 no data ~3 y 

REFERENCES 

Environmental Laboratory. 1987. Corps Engineers Wetlands Delineation Manual. Wetlands Research 
Program Technical Report {on-line edition). 

Monitoring Report. 

Supplement to the 
and Coast ~-.~or""n 

of Engineers 
ed. Wakeley, 

MS: Army Engineer Research and 
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2009 Fernhill Wetland 

snowber 

Invasive relative cover 
Invasive species stems 0 

PSS; Flood debris 30" 

Salix lasiandra 
Cornus sericea 
Salix sitchensis 

Invasive relative cover 
Invasive species stems 

Note: flood debris at -3' 

10 
3 
10 
5 
10 
1 

15 
54 

Invasive species relative cover 30% 
Invasive species stems 0 

SWCA Environmental Consultants 

Block Transects 

over 
Absolute Herb Cover 

Bare Ground 

Relative 
2009 

%Cover 

19 5 
6 
19 
9 
19 
2 

28 4 

and thistle 
54% 

Absolute Herb Cover 10% 
Bare Ground 36% 
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up to 15' 
up to 7' 



2009 Fernhill Wetland Mitigation Bank: Block Transects 

PSS; Flood debris -40" 

%Cover COMMENTS 

7 
1 
5 
15 
18 3 
5 2 
18 7 
5 3 
5 5 

79 
Invasive relative cover 40% 

Invasive stems 0 Absolute Cover 75% 
Absolute Herb Cover 15% 

Bare Ground 10% 

Th:u•;;,""~t 7 (10' X 10'); PSS; Flood debris -9' 

SPECIFS Common Name %Cover 
Relative 2009 (1-~ig 

AVG. HT. 
COMMENTS 

%Cover (ft) 

Alnus rubra ~d alder 10 10 2 3 15 4 stems 
Populus trichocarpa black cottonwood 0 0 0 0 0 
Salix lasiandra Pacific willow 0 0 0 0 0 
Salix piperi Piper's willow 25 25 4 :1 i 12 
Salix sitchensis Sitka willow 65 65 9 3 12 
Totals 100 13 

Invasive • relative cover 0% 
Invasive species stems 0 Absolute Cover 100% 

Absolute Herb Cover 0% 
Bare Ground 0 

imnr~.-iri.-!:11 to count; herbaceous cover: 5% herbaceous: blue grass c;,~l"ru"\lorl· 2% bare 
debris 9' in alder 

Transect 8 (30' X 30'); PFO; Flood debris 40" 

COMMENTS 

Sambucus racemosa 
Totals 

Invasive spE~ciets relative cover and reed canarygrass 
Invasive species stems Absolute Cover 80% 

Absolute Herb Cover 12% 
Bare Ground 8% 
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2009 Fernhill Wetland Mitigation Bank: Block Transects 

PFO; Flood debris 2.8' 

%Cover 

8 

Invasive relative cover 
Invasive species stems 

Transect 26 (30' X 30'); PFO; Flood debris 2.4' 

Invasive relative cover 
Invasive species stems 

Note: Marker stake is a fence and not rebar 

4 
90 
0 
0 

COMMENTS 

to 15' 

up to 10' 

Cover 85% 
Absolute Cover 14% 

Bare Ground 1% 

COMMENTS 

to 22' 

to 20' 

4 5 
24 

Absolute Cover 90% 
Absolute Herb Cover 8% 

Bare Ground 2% 
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2009 Fernhill Wetland Mitigation Bank: Relative Herbaceous Cover 

1 2 4 6 7 8 9 AVG 

0 0 10 40 0 6.3 
46 20 0 0 67 26.6 
0 0 10 0 0 2.8 
0 0 10 0 0 1.3 
1 0 10 0 0 4.5 

46 40 20 0 0 14 16.6 
0 0 10 53 33 0 13.0 
2 0 0 0 0 0 0.3 
5 40 30 7 0 7 24.6 
0 0 0 0 0 0 1.0 
0 0 0 0 0 0 3.1 

100 100 100 100 100 100 100 
**=native 

Native Relative Cover: 56% 
Non-native Cover: 31% 
Invasive/Noxious Relative 13% 
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2009 Fernhill Wetland Mitigation Bank ... Aggregate Cover and Prevalence Index 

& Transect No. Index 1 2 AVG 
3 1 7.6 

32 46 70.3 
cover 65 53 22.1 

97 99 63.9 
3 0 0 1 6 0 0.9 
2 30 11 0 0 1 6.5 
3 0 0 0 0 0 1.3 
5 0 0 1 0 0 0.3 
4 0 0 1 0 0 0.1 
5 0 1 0 2 0.6 
2 1 15 10 15 10 15.6 
3 0 0 0 0 0 0.9 
2 30 21 2 0 0 7.0 

**E uisetum arvense 3 0 0 1 8 1 1.3 
**Fraxinus /atifolia 2 1 2 10 7 5 4.0 
Leontodon nudicaulis 5 1 0 0 0 0 0.1 
Lolium multiflorum 5 3 21 3 1 7 4 5.0 
**Lonicera 3 0 0 5 0 0 0 0.6 
Phalaris arundinacea* 2 0 0 0 0 1 0 0.1 
**Ph 2 6 0 10 16 10 6 6.0 

4 0 0 0 0 0 2 0.3 
2 0 0 0 0 0 2 0.3 
3 15 1 3 1 52 1 9.8 
3 0 0 0 0 2 0.3 
3 0 0 0 0.6 
2 0 1 0 2.5 
2 0 0 10 1.3 
2 5 0 35 10.1 
2 1 1 15 12.1 
4 0 1 0 0.1 
2 0 2 3.4 
4 3 4 1.5 

98 92.4 
2.3 2.4 

***Prevalence Index: OBL=1, 



2009 Fern hill Wetland Mitigation Bank: Sediment Accretion Stake Measurements 
Initial elevaf d 12/5/07 bv Kendra P-M d Rich H 
STAKE SET# 10cm 20cm 30cm 40cm 50 em 60cm 70cm SO em 90cm 100 em 
1-Fernhill 94 96 99 100 101 103 104 109 107 104 
2-Fernhill 102 101 101 98 95 95 97 96 99 100 
3-Fernhill 97 96 95 96 97 97 98 98 97 96 
4-Fernhill 96 91 91 91 94 89 88 88 98 90 
5-Fernhill 102 102 101 99 99 100 100 100 101 101 
6-Fernhill 93 93 94 93 94 94 94 100 101 103 
7-Fernhill 101 103 102 103 103 101 101 100 99 100 
8-Fernhill 79 80 79 80 80 80 80 80 81 82 
Measured 4/29/08 
STAKE SET# 10cm 20cm 30cm 40cm 50 em 60cm 70cm 80cm 90cm 100cm 
1-Fernhill 91.5 94 95 98 100 101 104 105 106 104 
2-Fernhill 107 107 106.5 108 109 107.5 104.5 105 105 14.5 
3-Fernhill 96.5 97 97.5 98 99 99 101 100 101 101 
4-Fernhill 102.5 101 98 98 96 90.5 89.5 88 85 85.5 
5-Fernhill 97 99 97.5 96 99 97.5 97 98.5 99 99 
6-Fernhill 91 92.5 92.5 93 94 93.5 93.5 94 98 100 
7-Fernhill 99 101 99 102 104 102.5 101.5 100 100 99.5 
8-Fernhill 76 77 77 78 79 76 77 79 79 80 
Measured 6/3/09 
STAKE SET# 10cm 20cm 30cm 40cm 50 em 60cm 70cm SO em 90cm 100cm 
1-Fernhill 87.3 88.5 90.2 90.5 94 95.8 97.7 100.6 101 102.4 
2-Fernhill 109 108 108.3 108 105.2 104 103 102.2 103.4 103.8 
3-Fernhill 98.5 98.5 97 98.8 99.8 100.9 101.5 103.1 103.8 104.5 
4-Fernhill 89 85.1 82 79.5 78.5 75.9 75.9 74.3 73.5 75 
5-Fernhill 84.5 85 85.5 86.5 86.7 88 88.7 89 89.1 88.5 
6-Fernhill 88.2 89 82.7 89.7 90.1 91 93.2 97 98.9 101.5 
7-Fernhill 101.5 102.3 103.7 103.5 104.2 105.1 103.4 102.5 103 102.5 
8-Fernhill 76.5 76 77.4 77.4 77.3 78.5 78.5 79.2 78.6 79.7 

NET CUAM~C .... ,.,.._._ 10cm 20cm 30cm 40cm 50 em 60cm 70cm SO em 90cm 
1-Fernhill 6.7 7.5 8.8 9.5 7 7.2 6.3 8.4 6 
2-Fernhill -7 -7 -7.3 -10 -10.2 -9 -6 -6.2 -4.4 
3-Fernhill -1.5 -2.5 -2 -2.8 -2.8 -3.9 -3.5 -5.1 -6.8 
4-Fernhill 7 5.9 9 11.5 15.5 13.1 12.1 13.7 24.5 
5-Fernhill 17.5 17 15.5 12.5 12.3 12 11.3 11 11.9 12.5 13.35 
6-Fernhill 4.8 4 11.3 3.3 3.9 3 0.8 3 2.1 1.5 3.77 
7-Fernhill -0.5 0.7 -1.7 -0.5 -1.2 -4.1 -2.4 -2.5 -4 -2.5 -1.87 
8-Fernhill 2.5 4 1.6 2.6 2.7 1.5 1.5 0.8 2.4 2.3 2.19 

Measurements 
To measure a one meter stick is set across the top of the sediment accretion stakes. A second meter stick is held vertically with the zero end touching the sediment surgace and is read to 
the lower edge the resting meter stick. This is done at 1 0-cm intervals between the stakes. Measurements are made to the nearest millimeter. 




