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Introduction

This report was prepared by AKS Engineering & Forestry, LLC (AKS) in accordance with Oregon
Administrative Rules (OAR) 141-090-0030 and OAR 141-090-0035 (1-17). The report describes the results
of a wetland and waters delineation conducted on Tax Lot 1500 and a portion of Tax Lot 2200 of Clackamas
County Assessor’s Tax Map 3 1W 12D, which located west of SW Stafford Road and south of SW Frog Pond
Lane in Wilsonville, Clackamas County, Oregon (Figures 1-2 in Appendix A). The study area for the wetland
and waters delineation is +6.76 acres and is shown in Figures 1-5 in Appendix A.

The on-site boundaries of two palustrine emergent (PEM) wetlands (referred to as Wetlands A and B)
were delineated within the study area, as well as the top of bank of Willow Creek. Wetlands A and B
appear to be hydrologically connected via subsurface drain tile. Wetlands A and B extends off-site to the
east. Willow Creek extend off-site to the south. Adjacent off-site wetlands to the east were documented
Oregon Department of State Lands (DSL) Files WD#2018-0638 and WD#2019-0558.

A. Landscape Setting and Land Use

The study area on Tax Lot 1500 consists of undeveloped field dominant in Himalayan blackberry (Rubus
armeniacus, FAC), a bentgrass species (Agrostis species), field meadow-foxtail (Alopecurus pratensis, FAC),
common velvet grass (Holcus lanatus, FAC), large sweet vernal grass (Anthoxanthum odoratum, FACU),
and common timothy (Phleum pretense, FAC). The topography varies with a subtle (less than 25%)
southeasterly slope towards Wetland B and Willow Creek.

The study area on Tax Lot 2200 is also an undeveloped field, separated from Tax Lot 1500 by a fence and
row of planted Western red cedar (Thuja plicata, FAC) trees. The field is dominated by Himalayan
blackberry, rose (Rosa species), and tall false rye grass (Schedonorus arundinaceus, FAC).

According to the Natural Resources Conservation Service (NRCS) Clackamas County Area Soil Survey Map,
the following soil units are mapped within the study area, (Figure 3 in Appendix A):

e (Unit 1A) Aloha silt loam, 0% to 3% slopes; Non-hydric, with 3% hydric Huberly and 2% hydric
Dayton inclusions in depressions; and

e (Unit21) Concord silt loam; Hydric, with 5% hydric Dayton inclusions in terraces and 3% hydric
Huberly inclusions in depressions.

B. Site Alterations

Historical aerial imagery dating from 1944 to 1991 were obtained from the Portland District Army Corps
of Engineers (USACE) and are included as Appendix B. More recent aerial photographs, dating from 1994
to 2019, were obtained from Google Earth and are included in Appendix B. According to historic aerial
imagery, the study area has been undeveloped since as early as 1944 and appears to have been historically
used for agricultural purposes. A linear drainage signature in the eastern portion of the study area is
present on the 1944-1977. The linear feature is not as obvious in the 1989 aerial photo. Wetlands A and
B were delineated in the vicinity of this linear feature, which appears to be the historical headwaters of
Willow Creek.

C. Precipitation Data and Analysis
Observed precipitation data were obtained from the National Weather Service (NWS) Portland Oregon
weather station. The closest WETS (wetlands climate analysis) station to the project site is the Portland
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KGW TV WETS station. Fieldwork for tax lot 1500 was conducted in March 2019. Field work for the on-site
portion of tax lot 2200 was conducted in November 2019.

According to the NWS Portland station, no rainfall was received the day of the March 19, 2019 site visit
and 0.84 inches were received for the two weeks prior. Observed water year-to-date (starting October 1,
2018) was 19.12 inches, which was 5.69 inches below normal compared to WETS. According to the NWS
Portland station, no rainfall was received the day of the March 29, 2019 site visit and 0.57 inches were
received for the two weeks prior to the site visit. Observed water year-to-date for the March 29, 2019 site
visit was 19.80 inches, which was 6.33 inches below normal.

No rainfall was received on November 22, 2019, according to the NWS Portland station. However, 1.22
inches were received within the two weeks prior to the site visit. The observed water year to date on
November 22, 2019 was 2.73 inches, which was 4.27 inches below normal.

Table 1 shows antecedent rainfall according to the NWS Portland station for the three months prior to
the March 2019 site visits. Table 2 shows antecedent precipitation for the three months prior to the
November 22, 2019 site visit (raw data included in Appendix C for both tables).

Table 1. Precipitation Data for March 19, 2019 Site Visit — Monthly Averages Based on the Climate Period

30% Chance Will Condition Multiol
Have Value U

1971-2000 (Inches)

Ob.se.rve.d Average Condition (1=dry, Previous
. Precipitation Dry, Wet, Month Two
Prior Months 2=normal, .
(Inches) Normal Weight | Columns
3=wet)
Mar 1-18, 2019 0.86 4.44 3.39 5.17 Dry (so far) - - -
Feb 2019 4.10 5.29 3.57 6.32 Normal 2 3 6
Jan 2019 2.79 6.05 3.77 7.31 Dry 1 2 2
Dec 2018 5.08 6.46 4.43 7.71 Normal 2 1 2
Sum 10
Normal
Rainfall of prior period was: drier than normal (sum is 6-9), normal (sum is 10-14), wetter than normal (sum is 15-18)

Table 2. Precipitation Data for November 22, 2019 Site Visit — Monthly Averages Based on the Climate
Period 1971-2000 (Inches)

30% Chance Will Condition

Have . Value Mult-lply
Observed A Condition Previous
s verage (1=dry,
. Precipitation Dry, Wet, Month Two
Prior Months 2=normal, .
(Inches) Normal Weight | Columns
3=wet)
Nov 1-21, 2019 1.22 6.59 4.40 7.90 Dry 1 3 3
Oct 2019 1.51 3.39 1.85 4.14 Dry 1 2 2
Sept 2019 3.85 1.75 0.82 2.06 Wet 3 1 3
Sum 8
Drier
Rainfall of prior period was: drier than normal (sum is 6-9), normal (sum is 10-14), wetter than normal (sum is 15-18)

According to the WETS table, monthly observed precipitation for the area was within the normal range
for the three months preceding the March site visits. Climatic conditions prior to the November site visit
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were considered drier than normal for the three months prior. Regardless, all plots containing hydric soil
indicators displayed primary wetland hydrology indicators. Plots 5 and 12 had a groundwater table during
both of the March 2019 site visits, but lacked hydric soil indicators. These plots were in line with the
former linear ditch signature on historic aerials and is likely being supported by recent broken drain tile.

D. Methods

The methodology used to determine the presence of wetlands followed the U.S. Army Corps of Engineers
Wetland Delineation Manual (Environmental Laboratory, 1987) and the Regional Supplement to the Corps
of Engineers Wetland Delineation Manual: Western Mountains, Valleys, and Coast Region (Version 2.0).
The National Wetland Plant List 2016 (Lichvar, 2016) was used to assign wetland indicator status for the
appropriate region.

Initial field work for tax lot 1500 was conducted on March 19, 2019 by Senior Wetland Scientist, Stacey
Reed, PWS, and Natural Resource Specialist, Haley Smith, MS, with a follow-up site visit conducted on
March 29, 2019 by Haley Smith and Natural Resource Specialist, Samantha Sharka. Field work for the
portion of tax lot 2200 in the study area was conducted on November 22, 2019 by Haley Smith and
Samantha Sharka.

Soils, vegetation, and indicators of hydrology were recorded at a total of 22 sample plot locations (referred
to as Plots 1-18 and Plots 1A-4A) on standardized wetland determination data forms (Appendix D) to
document site conditions. Additional hydrology data collected for Plots 1-18 during the March 29, 2019
site visit is recorded in the hydrology remarks section of some of the data sheets. Test pits were left open
for at least 20 minutes to allow sufficient time for the groundwater table to equilibrize in the test pit.

The top of bank of Willow Creek was delineated as the potentially jurisdictional extent of waters on
November 22, 2019. The ordinary high water mark is assumed below the top of bank.

Representative ground-level site photographs are included in Appendix E. References cited and literature
used are listed at the end of this report.

F. Description of Wetlands

Wetlands

Wetland A

Wetland A is a palustrine emergent (PEM) wetland delineated in the eastern portion of the study area.
Wetland conditions extend off site to the east and is connected to an off-site wetland recently delineated
under DSL File WD2019-0558. Wetland A belongs to the Slope hydrogeomorphic (HGM) subclassification.
Two 18-inch culverts are present in the northern (upper) portion of the wetland, which appear to
discharge flow from off-site into the wetland. Water was observed flowing through the culverts during
both March 2019 site visits. A photo of the culverts is included in Appendix E. We did not locate the culvert
outlet at the downslope end of Wetland A.

The wetland was dominated by small patches of cluster rose (Rosa pisocarpa, FAC), with a bentgrass
species (Agrostis species, assumed as FAC), sedge (Carex stipata, OBL and Carex species, assumed as FAC),
and common timothy (Phleum pretense, FAC) mainly dominant throughout. Soils in the wetland met
hydric soil indicator F6 Redox Dark Surface. All wetland plots contained a groundwater table within the
surface 12 inches during our March 2019 site visits.
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The wetland boundary was defined by a slight change in landform from a low sloped concave in the
wetland to a slightly higher convex elevation landform to the east and west of the wetland. The change in
landform coincided with a change in vegetation from sedge and bentgrass in the wetland to a higher
percentage of field meadow-foxtail (FAC), tall fescue (FAC), and large sweet vernal grass (FAC) in the
upland. The adjacent upland also lacked hydric soil indicators.

Wetland B

Wetland B is a PEM wetland delineated in the southern portion of the study area. Wetland conditions
drain to Willow Creek. Wetland B belongs to the Slope HGM subclassification. Wetland conditions extends
slightly off-site to the south, as delineated under DSL File WD2018-0638.

The majority of the wetland was dominated by cluster rose (FAC), a bent grass species (FAC), soft rush
(Juncus effuses; FACW), slough sedge (Carex obnupta, OBL), common velvet grass (FAC), and field
meadow-foxtail (FAC). Matrix soils within the wetland generally contained a depleted matrix with
redoximorphic features, starting within 12-inches below ground surface meeting hydric soil indicators F3
Depleted Matrix. Wetland Plots 1, 2, 6, 7, and 13 contained a groundwater table within the surface 12
inches during the March 2019 site visits. Scattered shallow isolated ponding up to 1-inch in depth was
observed in lower elevational areas of Wetland B during the March 29, 2019 site visit.

The southern portion of the wetland on Tax Lot 2200 was dominated by western red cedar (FAC),
Himalayan blackberry (FAC), common velvet grass (FAC), willow herb (Epilobium species, FAC), and
bluegrass (Poa species, FAC). The soils in this portion of the wetland had a low chroma underlain by a
depleted matrix with redoximorphic features, meeting hydric soil indicator A11, Depleted Below Dark
Surface. Plot 3A likely meets wetland hydrology indicators in the early portion of the growing season.

The wetland boundary is defined by a slight change in landform from a low elevation concave landform in
the wetland to a slightly higher elevation convex landform in the upland. The change in landform
coincided with increased cover of common meadow-foxtail (FAC) and common timothy (FAC) in the
upland, along with lack of common velvet grass in the upland. The adjacent upland lacked hydric soil
indicators.

Willow Creek

Willow Creek within the study area is a ditched intermittent stream originating in the southern portion of
Wetland B within the study area. The channel is approximately 3 feet wide with 6-inch tall banks, and is
composed of a silt loam dominated substrate. No flow was recorded within the on-site portions of the
channel during the November 22, 2019 site visit. The riparian area surrounding Willow Creek is dominated
by Himalayan blackberry (FAC), rose (FAC), and common velvet grass (FAC).

Uplands

Plot 18 documents a low elevation spot in the northwest corner of the study area. Vegetation was
dominated by Queen Anne’s lace (Dactylis glomerata, FACU) and a bentgrass species (assumed as FAC).
Soils contained a depleted matrix with redoximorphic features, starting within 12-inches below ground
surface meeting hydric soil indicators F3 Depleted Matrix; however, no groundwater was observed within
the test pit during the March 29, 2019 site visit and was determined to be upland.

Plots 5 and 12 were located in between Wetlands A and B. These plots all had a groundwater table within
the surface 12-inches during our site visits, but lacked hydric soil indicators. This area lacked a defined

Frog Pond Ridge -Wilsonville December 2019
Wetland & Water Delineation Report (AKS Job 7005) Page 5



bed and bank. It is likely subsurface piping or tile in this area is failing, resulting in wetland hydrology. We
documented this area as upland, as these plots lacked hydric soil indicators during our site visit.

Plots 1A and 4A were located to the southwest of Wetland B and Willow Creek. Vegetation was dominated
by Himalayan blackberry (FAC), rose (FAC), and tall false rye grass (FAC). Soils at both of these plots lacked
hydric soil and wetland hydrology indicators.

F. Deviation from NWI

The study area is outside the limits of the City of Wilsonville’s Local Wetland Inventory (LWI) Map.
According the US Fish and Wildlife (USFW) National Wetland Inventory (NWI) map, a riverine wetland is
mapped in the southern portion of the study area (Figure 4). Our study determined the mapped riverine
wetland to be in the approximate location of Wetland B and the headwaters of Willow Creek.

G. Mapping Method

The locations for Plots 1-18, Plots 1A-4A, and the on-site wetland and water boundaries are shown on
Figure 5 Wetland Delineation Map in Appendix A. These features were GPS mapped using a hand-held
Trimble Geo 7X receiver with submeter accuracy.

H. Additional Information

Wetland A and Wetland B would both likely be determined jurisdictional by DSL. Wetland A appears to
have a hydrological connection to Wetland B. Wetland A drains off-site to the south into Willow Creek.
Willow Creek is a natural tributary that has a direct surface water connection to the Willamette River
(Water of the U.S.); therefore, Wetland A and Wetland B may be determined jurisdictional to the USACE.

Willow Creek is an intermittent stream with a direct surface hydrology connection to the Willamette River;
therefore, is likely to be jurisdictional to USACE. Willow Creek may provide food sources for food and
game fish; therefore, may be regulated by DSL.

I. Summary of Results and Conclusions

Table 3 below provides a summary of the on-site sizes of the features, hydrologic connections to other
nearby waters, the Cowardin and HGM classifications for the wetlands, latitude and longitude of center
of each feature, and our prediction of whether each feature would likely be determined jurisdictional by
DSL or the USACE.

Table 3. Summary of Study Results and Conclusions

Pc?tef\tl.ally Size Cowardin HGM Subclass  Connection to DSL/ IZJSACE Latitude
Jurisdictional . Predicted and
(acres) Class / Flow Regime  Other Waters N .
Feature Jurisdiction Longitude
45.321151,
Wetland A 0.20 PEM Slope Willow Creek | DSL& USACE | _122.747961
45.320075,
Wetland B 0.30 PEM Slope Willow Creek | DSL & USACE | _122.748183
Will 45.319810,
Willow Creek | 0.01 N/A Intermittent 'R?\Z‘:tte DSL & USACE | 122 748148
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J. Required Disclaimer

This report documents the investigation, best professional judgment, and conclusions of the investigators.
Itis correct and complete to the best of our knowledge. It should be considered a Preliminary Jurisdictional
Determination of wetlands and other waters and used at your own risk, unless it has been reviewed and
approved in writing by the Oregon Department of State Lands in accordance with Oregon Administrative
Rules (OAR) 141-090-0005 through 141-090-0055.

K. List of Preparers

Haley Smith, MS Stacey Reed, PWS
Natural Resource Specialist Senior Wetland Scientist
Fieldwork and Report Preparation Fieldwork and Report QA/QC
Frog Pond Ridge -Wilsonville December 2019
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ON-SITE PEM WETLAND AREA: 21,661
SF+ (0.50 ACRESZ)

WETLAND A: 8,753 SFt (0.20 ACRESZ)
WETLAND B: 12,908 SF+ (0.30 ACRES%)

ON-SITE PORTION OF WILLOW CREEK:
552 SF+ (0.01 ACRESt)

PHOTO LOCATIONS & ORIENTATION

PLOTS 1-18 WERE DOCUMENTED BY AKS ENGINEERING &
FORESTRY, LLC (AKS) ON MARCH 19 & 29, 2019. PLOTS
1A—4A WERE DOCUMENTED BY AKS ON NOVEMBER 22,
2019. FEATURES SHOWN WERE LOCATED USING A
HANDHELD TRIMBLE GEO7X GPS RECEIVER WITH SUBMETER

ACCURACY.

1-FOOT INTERVAL GROUND CONTOURS DERIVED FROM
NOAA LIDAR DATA.

SCALE: 1"=120 FEET
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Appendix B: Historical Aerial Photographs

Frog Pond Ridge - Wilsonville December 2019
Wetland & Water Delineation Report (AKS Job 7005)
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Appendix C: Precipitation Data

Frog Pond Ridge - Wilsonville December 2019
Wetland & Water Delineation Report (AKS Job 7005)



12/13/2019 National Weather Service - Climate Data

These data are preliminary and have not undergone final quality control by the National
Climatic Data Center (NCDC). Therefore, these data are subject to revision. Final and
certified climate data can be accessed at the NCDC - http://www.ncdc.noaa.gov.

Climatological Report (Monthly)

133
CXUS56 KPQR 011648 CCA
CLMPDX

CLIMATE REPORT

NATIONAL WEATHER SERVICE PORTLAND OREGON
838 AM PST TUE JAN 1 2019

...THE PORTLAND OR CLIMATE SUMMARY FOR THE MONTH OF DECEMBER 2018...

CLIMATE NORMAL PERIOD 1981 TO 2010
CLIMATE RECORD PERIOD 1940 TO 2018

WEATHER OBSERVED NORMAL DEPART LAST YEAR'S
VALUE DATE(S) VALUE FROM VALUE DATE(S)
NORMAL

----------------------------------------------------------------

TEMPERATURE (F)

HIGHEST 59 56 12/29
LOWEST 31 23 12/26
AVG. MAXIMUM 49.1 45.6 3.5 45.5
AVG. MINIMUM 38.8 35.2 3.6 34.2
MEAN 44.0 40.4 3.6 39.8
DAYS MAX >= 90 0 0.0 0.0 0
DAYS MAX <= 32 0 0.9 -0.9 )
DAYS MIN <= 32 4 8.7 -4.7 14
DAYS MIN <= @ 0 0.0 0.0 0
PRECIPITATION (INCHES)
RECORD
MAXIMUM 15.24 2015
MINIMUM 1.38 1976
TOTALS 5.08 5.49 -0.41 3.09
DAYS >= .01 17 18.6 -1.6 15
DAYS >= .10 11 12.3 -1.3 8
DAYS >= .50 3 3.4 -0.4 3
DAYS >= 1.00 0 0.9 -0.9 0
GREATEST
24 HR. TOTAL  ©.80 12/18 TO 12/18
SNOWFALL (INCHES)
TOTALS 0.0
SINCE 7/1 0.0
DEGREE_DAYS
HEATING TOTAL 644 763 -119 776
SINCE 7/1 1465 1732 -267 1701
COOLING TOTAL 0 0 0 0
SINCE 1/1 692 424 268 700
WIND (MPH)
AVERAGE WIND SPEED 9.8

https://w2.weather.gov/climate/getclimate.php?wfo=pqr

12


http://www.ncdc.noaa.gov/

12/13/2019 National Weather Service - Climate Data

RESULTANT WIND SPEED/DIRECTION 7/126
HIGHEST WIND SPEED/DIRECTION 36/090 DATE 12/05
HIGHEST GUST SPEED/DIRECTION 46/210 DATE 12/14

SKY COVER

POSSIBLE SUNSHINE (PERCENT) MM

AVERAGE SKY COVER 0.80

NUMBER OF DAYS FAIR 3

NUMBER OF DAYS PC 8

NUMBER OF DAYS CLOUDY 20

AVERAGE RH (PERCENT) 77

WEATHER CONDITIONS. NUMBER OF DAYS WITH

THUNDERSTORMS 0 MIXED PRECIP 0
HEAVY RAIN 1 RAIN 7
LIGHT RAIN 21 FREEZING RAIN 0
LT FREEZING RAIN %] HATL 0
HEAVY SNOW 0 SNOW 0
LIGHT SNOW 0 SLEET 0
FOG 20 FOG W/VIS <=1/4 MILE 4
HAZE 2

- INDICATES NEGATIVE NUMBERS.

R INDICATES RECORD WAS SET OR TIED.
MM INDICATES DATA IS MISSING.

T INDICATES TRACE AMOUNT.

https://w2.weather.gov/climate/getclimate.php?wfo=pqr 2/2



12/13/2019 National Weather Service - Climate Data

These data are preliminary and have not undergone final quality control by the National
Climatic Data Center (NCDC). Therefore, these data are subject to revision. Final and
certified climate data can be accessed at the NCDC - http://www.ncdc.noaa.gov.

Climatological Report (Monthly)

000
CXUS56 KPQR 011805 CCA
CLMPDX

CLIMATE REPORT

NATIONAL WEATHER SERVICE PORTLAND OREGON
957 AM PST FRI FEB 1 2019

...THE PORTLAND OR CLIMATE SUMMARY FOR THE MONTH OF JANUARY 2019...

CLIMATE NORMAL PERIOD 1981 TO 2010
CLIMATE RECORD PERIOD 1940 TO 2019

WEATHER OBSERVED NORMAL DEPART LAST YEAR'S
VALUE DATE(S) VALUE FROM VALUE DATE(S)
NORMAL

----------------------------------------------------------------

TEMPERATURE (F)

HIGHEST 57 59 01/13
LOWEST 29 29 o01/e01
AVG. MAXIMUM 49.2 47.0 2.2 50.8
AVG. MINIMUM 37.1 35.8 1.3 40.4
MEAN 43.1 41.4 1.7 45.6
DAYS MAX >= 90 0 0.0 0.0 0
DAYS MAX <= 32 0 0.5 -0.5 0
DAYS MIN <= 32 5 8.3 -3.3 2
DAYS MIN <= 0 0 0.9 0.0 0

PRECIPITATION (INCHES)

RECORD

MAXIMUM 12.83 1953

MINIMUM 0.06 1985

TOTALS 2.79 4.88 -2.09 5.36
DAYS >= .01 13 18.0 -5.0 24
DAYS >= .10 7 11.8 -4.8 14
DAYS >= .50 1 3.0 -2.0 5
DAYS >= 1.00 1 0.5 0.5 0
GREATEST

24 HR. TOTAL 1.11 01/18 TO 01/18

SNOWFALL (INCHES)

TOTALS 0.0
SINCE 7/1 0.0
DEGREE_DAYS
HEATING TOTAL 670 732 -62 595
SINCE 7/1 2135 2464  -329 2296
COOLING TOTAL 0 0 0 0
SINCE 1/1 ) 0 0 0
WIND (MPH)
AVERAGE WIND SPEED 8.9

https://w2.weather.gov/climate/getclimate.php?wfo=pqr

12


http://www.ncdc.noaa.gov/

12/13/2019 National Weather Service - Climate Data

RESULTANT WIND SPEED/DIRECTION 6/119
HIGHEST WIND SPEED/DIRECTION 40/210 DATE @1/05
HIGHEST GUST SPEED/DIRECTION 54/190 DATE ©1/05

SKY COVER

POSSIBLE SUNSHINE (PERCENT) MM

AVERAGE SKY COVER 0.70

NUMBER OF DAYS FAIR 5

NUMBER OF DAYS PC 5

NUMBER OF DAYS CLOUDY 21

AVERAGE RH (PERCENT) 74

WEATHER CONDITIONS. NUMBER OF DAYS WITH

THUNDERSTORMS 0 MIXED PRECIP 0
HEAVY RAIN %] RAIN 2
LIGHT RAIN 17 FREEZING RAIN 0
LT FREEZING RAIN %] HATL 0
HEAVY SNOW 0 SNOW 0
LIGHT SNOW 0 SLEET 0
FOG 19 FOG W/VIS <=1/4 MILE 7
HAZE 1

- INDICATES NEGATIVE NUMBERS.

R INDICATES RECORD WAS SET OR TIED.
MM INDICATES DATA IS MISSING.

T INDICATES TRACE AMOUNT.

https://w2.weather.gov/climate/getclimate.php?wfo=pqr 2/2



12/13/2019 National Weather Service - Climate Data

These data are preliminary and have not undergone final quality control by the National
Climatic Data Center (NCDC). Therefore, these data are subject to revision. Final and
certified climate data can be accessed at the NCDC - http://www.ncdc.noaa.gov.

Climatological Report (Monthly)

151
CXUS56 KPQR 011633
CLMPDX

CLIMATE REPORT

NATIONAL WEATHER SERVICE PORTLAND OREGON
820 AM PST FRI MAR 1 2019

...THE PORTLAND OR CLIMATE SUMMARY FOR THE MONTH OF FEBRUARY 2019...

CLIMATE NORMAL PERIOD 1981 TO 2010
CLIMATE RECORD PERIOD 1940 TO 2019

WEATHER OBSERVED NORMAL DEPART LAST YEAR'S
VALUE DATE(S) VALUE FROM VALUE DATE(S)
NORMAL

----------------------------------------------------------------

TEMPERATURE (F)

HIGHEST 50 60 02/04
LOWEST 23 23 02/21
AVG. MAXIMUM 42.9 51.3 -8.4 49.0
AVG. MINIMUM 32.2 36.3 -4.1 35.9
MEAN 37.6 43.8 -6.2 42.5
DAYS MAX >= 90 0 0.0 0.0 0
DAYS MAX <= 32 0 0.2 -0.2 )
DAYS MIN <= 32 15 6.8 8.2 9
DAYS MIN <= @ 0 0.0 0.0 0
PRECIPITATION (INCHES)
RECORD
MAXIMUM 10.36 2017
MINIMUM 0.72 1993
TOTALS 4.10 3.66 0.44 1.86
DAYS >= .01 21 14.9 6.1 14
DAYS >= .10 13 9.2 3.8 6
DAYS >= .50 2 2.0 0.0 0
DAYS >= 1.00 0 0.4  -0.4 0
GREATEST
24 HR. TOTAL  ©.77 ©2/12 TO 02/12
SNOWFALL (INCHES)
TOTALS 6.5
SINCE 7/1 6.5
DEGREE_DAYS
HEATING TOTAL 760 594 166 625
SINCE 7/1 2895 3058 -163 2921
COOLING TOTAL 0 0 0 0
SINCE 1/1 ) 0 0 0
WIND (MPH)
AVERAGE WIND SPEED 9.1

https://w2.weather.gov/climate/getclimate.php?wfo=pqr

12


http://www.ncdc.noaa.gov/

12/13/2019 National Weather Service - Climate Data

RESULTANT WIND SPEED/DIRECTION 5/121
HIGHEST WIND SPEED/DIRECTION 36/090 DATE ©02/26
HIGHEST GUST SPEED/DIRECTION 46/100 DATE 02/26

SKY COVER

POSSIBLE SUNSHINE (PERCENT) MM

AVERAGE SKY COVER 0.80

NUMBER OF DAYS FAIR 0

NUMBER OF DAYS PC 8

NUMBER OF DAYS CLOUDY 20

AVERAGE RH (PERCENT) 78

WEATHER CONDITIONS. NUMBER OF DAYS WITH

THUNDERSTORMS 1 MIXED PRECIP 0
HEAVY RAIN %] RAIN 7
LIGHT RAIN 20 FREEZING RAIN 0
LT FREEZING RAIN %] HATL 0
HEAVY SNOW 0 SNOW 4
LIGHT SNOW 10 SLEET 0
FOG 22 FOG W/VIS <=1/4 MILE 4
HAZE 2

- INDICATES NEGATIVE NUMBERS.

R INDICATES RECORD WAS SET OR TIED.
MM INDICATES DATA IS MISSING.

T INDICATES TRACE AMOUNT.

https://w2.weather.gov/climate/getclimate.php?wfo=pqr 2/2



These data are preliminary and have not undergone final quality control by the National
Climatic Data Center (NCDC). Therefore, these data are subject to revision. Final and
certified climate data can be accessed at the NCDC - http://www.ncdc.noaa.gov.

Climatological Report (Monthly)

435
CXUS56 KPQR 011601 CCA
CLMPDX

CLIMATE REPORT

NATIONAL WEATHER SERVICE PORTLAND OREGON
858 AM PDT MON APR 1 2019

...THE PORTLAND OR CLIMATE SUMMARY FOR THE MONTH OF MARCH 2019...

CLIMATE NORMAL PERIOD 1981 TO 2010
CLIMATE RECORD PERIOD 1940 TO 2019

WEATHER OBSERVED NORMAL DEPART LAST YEAR'S
VALUE DATE(S) VALUE FROM VALUE DATE(S)
NORMAL

----------------------------------------------------------------

TEMPERATURE (F)

HIGHEST 72 69 03/12
LOWEST 24 30 03/06
AVG. MAXIMUM 56.6 56.7 -0.1 55.8
AVG. MINIMUM 36.7 39.6 -2.9 38.6
MEAN 46.7 48.2 -1.5 47.2
DAYS MAX >= 90 <] 0.0 0.0 0
DAYS MAX <= 32 %] 0.0 0.0 (]
DAYS MIN <= 32 10 2.1 7.9 1
DAYS MIN <= © 0 0.9 0.0 0

PRECIPITATION (INCHES)

RECORD

MAXIMUM 7.89 2012

MINIMUM 1.16 1965

TOTALS 1.54 3.68 -2.14 2.50
DAYS >= .01 11 17.6 -6.6 16
DAYS >= .10 5 10.7 -5.7 9
DAYS >= .50 0 1.7 -1.7 1
DAYS >= 1.00 7] 0.2 -0.2 0
GREATEST

24 HR. TOTAL ©.37 ©3/12 TO @3/12

SNOWFALL (INCHES)

TOTALS 0.5

SINCE 7/1 7.0

DEGREE_DAYS

HEATING TOTAL 562 522 40 546
SINCE 7/1 3457 3580 -123 3467
COOLING TOTAL <] 0 0 0
SINCE 1/1 %] 0 0 (]

WIND (MPH)
AVERAGE WIND SPEED 7.7


https://w2.weather.gov/climate/f6.php?wfo=pqr
http://www.ncdc.noaa.gov/

RESULTANT WIND SPEED/DIRECTION 5/105
HIGHEST WIND SPEED/DIRECTION 33/080 DATE 03/18
HIGHEST GUST SPEED/DIRECTION 40/080 DATE ©3/18

SKY COVER

POSSIBLE SUNSHINE (PERCENT) MM

AVERAGE SKY COVER 0.50

NUMBER OF DAYS FAIR 8

NUMBER OF DAYS PC 15

NUMBER OF DAYS CLOUDY 8

AVERAGE RH (PERCENT) 62

WEATHER CONDITIONS. NUMBER OF DAYS WITH
THUNDERSTORMS 0 MIXED PRECIP
HEAVY RAIN 0 RAIN

LIGHT RAIN 13 FREEZING RAIN
LT FREEZING RAIN 0 HAIL

HEAVY SNOW 0 SNOW

LIGHT SNOW 3 SLEET

FOG 8 FOG W/VIS <=1/4 MILE
HAZE 1

- INDICATES NEGATIVE NUMBERS.

R INDICATES RECORD WAS SET OR TIED.
MM INDICATES DATA IS MISSING.

T INDICATES TRACE AMOUNT.

NOOOOWO®



12/13/2019 National Weather Service - Climate Data

These data are preliminary and have not undergone final quality control by the National
Climatic Data Center (NCDC). Therefore, these data are subject to revision. Final and
certified climate data can be accessed at the NCDC - http://www.ncdc.noaa.gov.

Climatological Report (Monthly)

000
CXUS56 KPQR ©@11601
CLMPDX

CLIMATE REPORT

NATIONAL WEATHER SERVICE PORTLAND OREGON
851 AM PDT TUE OCT 1 2019

...THE PORTLAND OR CLIMATE SUMMARY FOR THE MONTH OF SEPTEMBER 2019...

CLIMATE NORMAL PERIOD 1981 TO 2010
CLIMATE RECORD PERIOD 1940 TO 2019

WEATHER OBSERVED NORMAL DEPART LAST YEAR'S
VALUE DATE(S) VALUE FROM VALUE DATE(S)
NORMAL

----------------------------------------------------------------

TEMPERATURE (F)

HIGHEST 88 91 09/05
LOWEST 39 47 09/24
AVG. MAXIMUM 72.1 75.8 -3.7 75.9
AVG. MINIMUM 56.8 53.1 3.7 52.8
MEAN 64.4 64.5 -0.1 64.4
DAYS MAX >= 90 0 1.6 -1.6 1
DAYS MAX <= 32 0 0.0 0.0 0
DAYS MIN <= 32 0 0.9 0.0 0
DAYS MIN <= 0 0 0.9 0.0 0
PRECIPITATION (INCHES)

RECORD

MAXIMUM 5.62 2013

MINIMUM T 1993

1975

TOTALS 3.85 1.47 2.38 1.59
DAYS >= .01 15 6.7 8.3 7
DAYS >= .10 10 3.3 6.7 4
DAYS >= .50 2 0.8 1.2 1
DAYS >= 1.00 1 0.2 0.8 0
GREATEST

24 HR. TOTAL 1.01 ©9/17 TO @9/17

SNOWFALL (INCHES)

TOTALS 0.0

SINCE 7/1 0.0

DEGREE_DAYS

HEATING TOTAL 80 76 4 61
SINCE 7/1 83 103 -20 69
COOLING TOTAL 70 59 11 48
SINCE 1/1 564 422 142 691

WIND (MPH)

https://w2.weather.gov/climate/getclimate.php?wfo=pqr

12


http://www.ncdc.noaa.gov/

12/13/2019
AVERAGE WIND SPEED 5.5

RESULTANT WIND SPEED/DIRECTION 1/280
HIGHEST WIND SPEED/DIRECTION 22/200
HIGHEST GUST SPEED/DIRECTION 31/170

SKY COVER

POSSIBLE SUNSHINE (PERCENT) 0
AVERAGE SKY COVER 0.60
NUMBER OF DAYS FAIR 4
NUMBER OF DAYS PC 13
NUMBER OF DAYS CLOUDY 13
AVERAGE RH (PERCENT) 66

WEATHER CONDITIONS. NUMBER OF DAYS WITH
MIXED PRECIP

THUNDERSTORMS 2

HEAVY RAIN 1 RAIN

LIGHT RAIN 18

LT FREEZING RAIN 0 HAIL

HEAVY SNOW 0 SNOW

LIGHT SNOW 0 SLEET
FOG 11

HAZE 2

- INDICATES NEGATIVE NUMBERS.

R INDICATES RECORD WAS SET OR TIED.
MM INDICATES DATA IS MISSING.

T INDICATES TRACE AMOUNT.

https://w2.weather.gov/climate/getclimate.php?wfo=pqr

National Weather Service - Climate Data

DATE ©9/08
DATE ©9/17

FREEZING RAIN

FOG W/VIS <= 1/4 MILE

[SIR IR IE S ]

2/2



12/13/2019 National Weather Service - Climate Data

These data are preliminary and have not undergone final quality control by the National
Climatic Data Center (NCDC). Therefore, these data are subject to revision. Final and
certified climate data can be accessed at the NCDC - http://www.ncdc.noaa.gov.

Climatological Report (Monthly)

000
CXUS56 KPQR 011526 CCA
CLMPDX

CLIMATE REPORT

NATIONAL WEATHER SERVICE PORTLAND OREGON
824 AM PDT FRI NOV 1 2019

...THE PORTLAND OR CLIMATE SUMMARY FOR THE MONTH OF OCTOBER 2019...

CLIMATE NORMAL PERIOD 1981 TO 2010
CLIMATE RECORD PERIOD 1940 TO 2019

WEATHER OBSERVED NORMAL DEPART LAST YEAR'S
VALUE DATE(S) VALUE FROM VALUE DATE(S)
NORMAL

----------------------------------------------------------------

TEMPERATURE (F)

HIGHEST 71 77 10/16
LOWEST 29 40 10/21
10/15
AVG. MAXIMUM 60.8 63.8 -3.0 66.1
AVG. MINIMUM 42.1 46.0 -3.9 47.1
MEAN 51.5 54.9 -3.4 56.6
DAYS MAX >= 90 0 0.1 -0.1 0
DAYS MAX <= 32 0 0.9 0.0 0
DAYS MIN <= 32 2 0.2 1.8 0
DAYS MIN <= @ 0 0.9 0.0 0
PRECIPITATION (INCHES)
RECORD
MAXIMUM 8.41 1994
MINIMUM 0.19 1988
TOTALS 1.51 3.00 -1.49 3.43
DAYS >= .01 12 12.5 -0.5 13
DAYS >= .10 4 7.4 -3.4 8
DAYS >= .50 0 1.7 -1.7 1
DAYS >= 1.00 0 0.3 -0.3 1
GREATEST
24 HR. TOTAL 0.43 10/19 TO 10/19
SNOWFALL (INCHES)
TOTALS 0.0
SINCE 7/1 0.0
DEGREE_DAYS
HEATING TOTAL 414 315 99 254
SINCE 7/1 497 418 79 323
COOLING TOTAL 0 2 -2 1
SINCE 1/1 564 424 140 692

WIND (MPH)

https://w2.weather.gov/climate/getclimate.php?wfo=pqr

12


http://www.ncdc.noaa.gov/

12/13/2019
AVERAGE WIND SPEED 6.5

RESULTANT WIND SPEED/DIRECTION 1/127
HIGHEST WIND SPEED/DIRECTION 36/090
HIGHEST GUST SPEED/DIRECTION 44/100

SKY COVER

POSSIBLE SUNSHINE (PERCENT) MM
AVERAGE SKY COVER 0.50
NUMBER OF DAYS FAIR 9
NUMBER OF DAYS PC 12
NUMBER OF DAYS CLOUDY 10
AVERAGE RH (PERCENT) 66

WEATHER CONDITIONS. NUMBER OF DAYS WITH
MIXED PRECIP

THUNDERSTORMS 1

HEAVY RAIN 1 RAIN

LIGHT RAIN 13

LT FREEZING RAIN 0 HAIL

HEAVY SNOW 0 SNOW

LIGHT SNOW 0 SLEET
FOG 15

HAZE 2

- INDICATES NEGATIVE NUMBERS.

R INDICATES RECORD WAS SET OR TIED.
MM INDICATES DATA IS MISSING.

T INDICATES TRACE AMOUNT.

https://w2.weather.gov/climate/getclimate.php?wfo=pqr

National Weather Service - Climate Data

DATE 10/29
DATE 10/29

FREEZING RAIN

FOG W/VIS <= 1/4 MILE

POOOCOCOP~O®

2/2



These data are preliminary and have not undergone final quality control by the National
Climatic Data Center (NCDC). Therefore, these data are subject to revision. Final and
certified climate data can be accessed at the NCDC - http://www.ncdc.noaa.gov.

Climatological Report (Monthly)

000
CXUS56 KPQR 011740 CCA
CLMPDX

CLIMATE REPORT

NATIONAL WEATHER SERVICE PORTLAND OREGON
930 AM PST SUN DEC 1 2019

...THE PORTLAND OR CLIMATE SUMMARY FOR THE MONTH OF NOVEMBER 2019...

CLIMATE NORMAL PERIOD 1981 TO 2010
CLIMATE RECORD PERIOD 1940 TO 2019

WEATHER OBSERVED NORMAL DEPART LAST YEAR'S
VALUE DATE(S) VALUE FROM VALUE DATE(S)
NORMAL

----------------------------------------------------------------

TEMPERATURE (F)

HIGHEST 66 68 11/01
LOWEST 26 32 11/19
11/09
AVG. MAXIMUM 54.4 52.8 1.6 54.8
AVG. MINIMUM 39.2 40.5 -1.3 41.4
MEAN 46.8 46.6 0.2 48.1
DAYS MAX >= 90 %] 0.0 0.0 (]
DAYS MAX <= 32 0 0.2 -0.2 0
DAYS MIN <= 32 5 3.4 1.6 2
DAYS MIN <= © 0 0.9 0.0 0
PRECIPITATION (INCHES)
RECORD
MAXIMUM 11.92 2006
MINIMUM 0.77 1976
TOTALS 1.52 5.63 -4.11 2.86
DAYS >= .01 10 19.0 -9.0 13
DAYS >= .10 6 12.6 -6.6 7
DAYS >= .50 7] 3.3 -3.3 1
DAYS >= 1.00 7] 0.8 -0.8 0
GREATEST
24 HR. TOTAL 0.49 11/19 TO 11/19
SNOWFALL (INCHES)
TOTALS T
SINCE 7/1 T
DEGREE_DAYS
HEATING TOTAL 537 551 -14 498
SINCE 7/1 1034 969 65 821
COOLING TOTAL %] 0 0 0
SINCE 1/1 564 424 140 692

WIND (MPH)


https://w2.weather.gov/climate/f6.php?wfo=pqr
http://www.ncdc.noaa.gov/

AVERAGE WIND SPEED 5.7

RESULTANT WIND SPEED/DIRECTION 2/095

HIGHEST WIND SPEED/DIRECTION 32/090 DATE 11/30
HIGHEST GUST SPEED/DIRECTION 43/100 DATE 11/30

SKY COVER

POSSIBLE SUNSHINE (PERCENT) MM
AVERAGE SKY COVER 0.60
NUMBER OF DAYS FAIR 8
NUMBER OF DAYS PC 7
NUMBER OF DAYS CLOUDY 15
AVERAGE RH (PERCENT) 74

WEATHER CONDITIONS. NUMBER OF DAYS WITH

THUNDERSTORMS 0 MIXED PRECIP

HEAVY RAIN 1 RAIN

LIGHT RAIN 11 FREEZING RAIN

LT FREEZING RAIN 0 HATL

HEAVY SNOW 0 SNOW

LIGHT SNOW 1 SLEET

FOG 20 FOG W/VIS <= 1/4 MILE
HAZE 4

- INDICATES NEGATIVE NUMBERS.

R INDICATES RECORD WAS SET OR TIED.
MM INDICATES DATA IS MISSING.

T INDICATES TRACE AMOUNT.

P OOOOOD®



WETS Table

WETS Station: PORTLAND

KGW-TV, OR
Requested years: 1971 -
2000
Month Avg Max Avg Min Avg Avg 30% 30% Avg number Avg
Temp Temp Mean Precip chance chance days precip  Snowfall
Temp precip less precip 0.10 or more
than more than

Jan 46.2 36.4 41.3 6.05 3.77 7.31 12 1.2
Feb 50.6 385 445 5.29 3.57 6.32 12 0.9
Mar 56.2 40.7 48.5 4.44 3.39 517 12 0.1
Apr 61.4 43.9 52.6 3.13 2.18 3.71 9 0.0
May 67.3 48.6 57.9 2.58 1.59 3.12 8 0.0
Jun 73.2 53.1 63.2 1.59 0.85 1.94 4 0.0
Jul 791 57.0 68.1 0.78 0.35 0.93 2 0.0
Aug 79.5 57.4 68.5 1.02 0.32 1.7 2 0.0
Sep 74.9 54.1 64.5 1.75 0.82 2.06 4 0.0
Oct 63.4 47.5 55.5 3.39 1.85 4.14 7 0.0
Nov 52.2 41.4 46.8 6.59 4.40 7.90 14 0.4
Dec 46.1 36.8 41.4 6.46 4.43 7.71 13 0.9

Annual: 38.24 48.02
Average 62.5 46.3 54.4 = = = = =

Total - - - 43.07 100 35

GROWING SEASON DATES
Years with missing data: 24deg=6 28deg= 32deg-=

6 6
Years with no occurrence: 24deg=15 28deg= 32deg=
4 0
Data years used: 24deg=24 28deg= 32deg=
24 24
Probability 24 For 28 F or 32For
higher higher higher
50 percent * No 1/30 to 2/20to
occurrence 12/24: 11/29:
328 days 282 days
70 percent * No 1/19to 2/12to
occurrence  1/4:350 12/8:299
days days
* Percent chance of the
growing season occurring
between the Beginning and
Ending dates.
STATS TABLE - total
precipitation (inches)
Yr Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annl
1973 1.66 3. 3. 13. 9.88 32
76 81 46 57
1974 9.07 4.85 6.43 2.64 217 0.86 227 0.14 0. 2. 7.3 693 44
15 22 86
1975 8.83 6.03 5.02 2.48 1.97 1.22 0.41 2.84 T 5. 471 674 45
67 92
1976 6.07 5.41 3.41 2.63 1.74 0.92 0.75 2.50 0. 1. 113 136 28
93 73 58
1977 1.26 2.71 4.10 0.63 4.39 0.99 1.05 3.57 4. 3. 587 32.
69 51 7
1978 5.93 3.81 1.73 3.53 3.70 1.41 1.17 2.36 3. 0. 408 285 34
58 48 63
1979 3.04 7.00 2.58 2.83 2.18 0.39 0.25 458 7.35 30.
20
1980 8.88 4.51 4.45 3.11 2.16 277 0.18 0.21 2. 1. 7.09 10 46

06 25 27 o4



1981 1.67 3.84 274 3.11 1.81 4.03 0.21 0.04 2. 4 599 10 41.
76 57 34 11

1982 8.76 7.10 3.61 4.89 0.59 0.99 0.83 1.92 3. 4 3.84 940 50
33 96 22

1983 7.71 9.05 7.31 244 2.38 2.04 2.94 2.01 0. 1 10. 578 54
47 92 73 78

1984 2.38 4.05 4.32 4.38 4.09 4.48 0.00 0.08 1. 4 10. 338 44
99 60 69 44

1985 0.27 4.06 1.14 0.88 2.28 0.12 0.99 2. 3. 220 17.
! 05 70

1986 5.87 7.15 2.78 1.32 2.33 0.32 1.86 0.04 2. 2 6.36 4.23 37.
96 09 31

1987 7.33 2.99 6.50 2.45 1.88 0.20 1.56 0.46 0. 0 197 9.19 35
36 28 17

1988 6.31 1.38 4.08 5.08 297 2.20 0.26 0.11 1. 0 834 304 35
66 33 76

1989 4.43 2.64 8.74 1.63 3.53 0.97 1.01 1.1 1. 1 446 382 35
13 68 15

1990 8.51 5.44 2.68 3.01 1.89 1.10 1.04 0. 5. 488 374 38
52 87 68

1991 3.66 4.92 4.52 4.02 4.13 2.43 0.12 0.93 0. 2. 744 488 39
10 17 32

1992 5.04 4.58 1.78 5.06 0.13 0.56 0.45 0.25 1. 3. 545 684 34
33 17 64

1993 3.60 0.96 5.20 6.31 4.02 1.94 1.42 0.18 T 1. 179 686 33
44 72

1994 4.95 6.11 2.72 2.31 1.23 1.10 0.07 0.14 1. 9. 749 653 43
63 02 30

1995 7.44 5.22 5.02 4.19 1.13 2.29 0.98 1.69 2. M4, 11, 784 54
14 35 71 00

1996 8.56 12.43 4.46 5.95 4.84 0.09 M0.49 0.50 3. 6. 972 16 72
22 17 28 71

1997 8.86 214 8.24 3.78 2.46 1.62 0.64 1.55 2. 7. 519 401 48.
84 58 91

1998 M7.76 6.80 4.21 1.49 518 1.61 0.34 T 1. 3. 13. Mo. 54.
02 57 36 21 55

1999 8.97 11.39 5.67 M1.61 M2.59 M2.45 0.38 M1.12 0. 2. 767 767 52
19 89 60

2000 8.08 4.96 3.62 2.39 2.51 MO0.90 M0.25 0.15 1. 3. M2, M3. 34.
76 19 91 85 57

2001 1.99 1.79 3.73 3.09 1.12 1.40 0.46 0.87 0. 4. M7.  MT7. 34.
66 37 44 83 75

2002 8.03 4.92 5.40 3.60 M1.57 2.19 MO0.19 0.01 1. 0. 249 10. 40.
31 32 48 51

2003 9.14 3.17 M5.16 7.03 1.60 MO0.11 T 0.06 M1. 2. 538 10 45
50 30 43 88

2004 M5.02 4.86 2.01 2.16 1.17 1.03 T 3.20 1. 3. 246 458 31.
76 27 52

2005 M2.02 MO0.99 4.73 4.44 5.06 M2.03 M0.39 0.22 1. 4. 654 M10. 42
37 26 20 25

2006 12.05 2.38 3.63 2.52 MO0.48 1.12 0.19 0.07 1. 1. 15. M3. 44,
12 83 56 80 75

2007 M1.88 M3.19 M1.58 MO0.42 M1.06 MO0.87 MO0.54 MO0.51 M0. M1. M3. M7. 22.
41 15 80 52 93

2008 M5.81 M2.41 M3.65 M2.07 M1.22 M1.00 MT M1.17 M0. MO. M4, M2 24,
30 58 14 45 80

2009 M5.03 M1.42 M1.91 M1.19 M3.03 M1.05 MO0.22 MO0.77 M1. 3. 721 499 31.
63 54 99

2010 6.68 3.96 5.62 3.99 4.63 4.79 0.30 MT M2. 5. 739 10 55.
94 16 23 69

2011 513 5.79 7.59 537 3.25 0.87 1.36 0.10 0. 2. 832 337 44
70 64 49

2012 M8.74 3.71 9.95 3.85 3.21 2.78 0.51 T 0. 6. 853 9.14 57
01 59 02

2013 3.11 1.51 2.37 2.59 5.26 M1.43 0.00 0.63 6. 0. 352 177 29
85 93 97

2014 3.34 5.95 7.58 4.51 2.79 1.84 0.92 0.13 1. 7. 358 678 45

05 26 73



2015 3.69 4.11 5.12 2.61 0.64 0.44 0.60 0.78 0. 4. 561 18. 47.
87 39 61 47
2016 8.93 4.87 5.71 2.46 1.30 M1.11 0.75 0.16 1. 10. 874 Mé. 51.
26 11 12 52
2017 5.65 12.18 8.40 4.63 2.25 1.12 0.00 0.09 2. 5. 790 423 54
53 19 17
2018 6.21 2.93 3.11 5.08 0.29 1.06 T 0.03 0. 3. 365 M3 30.
90 75 53 54

Notes: Data missing in any
month have an "M" flag. A
"T" indicates a trace of
precipitation.

Data missing for all days in
a month or year is blank.

Creation date: 2016-07-22



Appendix D: Wetland Determination
Data Forms

Frog Pond Ridge - Wilsonville December 2019
Wetland & Water Delineation Report (AKS Job 7005)



WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Frog Pond Ridge City/County: Wilsonville/Clackamas Sampling Date: 3/19/2019
Applicant/Owner: West Hills Land Development State: OR Sampling Point: 1
Investigator(s): Stacey Reed and Haley Smith Section, Township, Range: Sec. 12, T.3S., R.1W., W.M.

Landform (hillslope, terrace, etc.):  Terrace Local relief (concave, convex, none):  Concave Slope (%): <3%
Subregion (LRR): A, Northwest Forests and Coast Lat: Long: Datum:

Soil Map Unit Name: Unit 21: Concord silt loam NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology : naturally problematic? (If needed, explain any answers in Remarks.) T

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No
Hydric Soil Present? Yes X No Is the Sampled Area
Wetland Hydrology Present? Yes X No within a Wetland? Yes X No

Precipitation:
According to the NWS Portland station, no rainfall was received on the day of the site visit and 0.84 inches within the two weeks prior.

Remarks:
Wetland B
VEGETATION
Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot Size: 30' r or ) % Cover Species? Status Number of Dominant Species
1. That Are OBL, FACW, or FAC: 2 (A)
2.
3. Total Number of Dominant
4 Species Across All Strata: 2 (B)
0% = Total Cover
Sapling/Shrub Stratum (Plot Size: 10'r or ) Percent of Dominant Species
1. Rubus armeniacus 20% Yes FAC That Are OBL, FACW, or FAC: 100% (A/B)
2 Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4 OBL species 50 x1= 50
5 FACW species 15 x2= 30
20% = Total Cover FAC species 30 x3= 90
Herb Stratum (Plot Size: 5'r or ) FACU species 0 x4 = 0
1. Carex obnupta 50% Yes OBL UPL species 5 x5= 25
2. Juncus effusus 15% No FACW Column Totals: 100  (A) 195 (B)
3. Juncus tenuis 5% No FAC Prevalence Index =B/A = 1.95
4.  Avena fatua 5% No NOL Hydrophytic Vegetation Indicators:
5. Agrostis species 5% No FAC ? 1 - Rapid Test for Hydrophytic Vegetation
6. ZZ - Dominance Test is >50%
7. | X 3 - Prevalence Index is <3.0'
8. 4 - Morphological Adaptations1 (Provide supporting
9. T data in Remarks or on a separate sheet)
10. | 5-Wetland Non-Vascular Plants’
11. | Problematic Hydrophytic Vegetation (Explain)’
80% = Total Cover "Indicators of hydric soil and wetland hydrology must
Woody Vine Stratum (Plot Size: 10' r or ) be present.
1.
2. Hydrophytic
0% = Total Cover Vegetation Yes X No
% Bare Ground in Herb Stratum 20% Present?
Remarks:

AKS Job 7005 USACE Western Mountains, Valleys and Coast - Version 2.0




SOIL Sampling Point: 1
Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-4 10YR 4/1 95 5YR 4/4 5 C M SiL Many fine roots
4-16 10YR 4/1 85 5YR 4/4 15 C M SiCL

2Location: PL=Pore Lining, M=Matrix.

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.

| Histosol (A1)

| Histic Epipedon (A2)

| Black Histic (A3)

| Hydrogen Sulfide (A4)

| Depleted Below Dark Surface (A11)
| Thick Dark Surface (A12)

| Sandy Mucky Mineral (S1)

| Sandy Gleyed Matrix (S4)

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted):

___Sandy Redox (S5)

___ Stripped Matrix (S6)

__Loamy Mucky Mineral (F1) (except MLRA 1)
__Loamy Gleyed Matrix (F2)

_X Depleted Matrix (F3)

__Redox Dark Surface (F6)

__ Depleted Dark Surface (F7)

__Redox Depressions (F8)

Indicators for Problematic Hydric Soils™:
___2.cm Muck (A10)

__Red Parent Material (TF2)

__Very Shallow Dark Surface (TF12)

___ Other (Explain in Remarks)

®Indicators of hydrophytic vegetation and wetland
hydrology must be present, unless disturbed or
problematic.

Restrictive Layer (if present):

Type: Hydric Soil

Depth (inches): Present? Yes X No
Remarks:
HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)

Surface Water (A1)

High Water Table (A2)

Saturation (A3)

| Water Marks (B1)

| Sediment Deposits (B2)

| Drift Deposits (B3)

| Algal Mat or Crust (B4)

| lIron Deposits (B5)

| Surface Soil Cracks (B6)

| Inundation Visible on Aerial Imagery (B7)

| X
| X

Sparsely Vegetated Concave Surface (B8)

____Water-Stained Leaves (B9) (except MLRA
1,2, 4A, and 4B)
____Salt Crust (B11)
____Aquatic Invertebrates (B13)
____Hydrogen Sulfide Odor (C1)
____Oxidized Rhizospheres along Living Roots (C3)
___Presence of Reduced Iron (C4)
____Recent Iron Reduction in Tilled Soils (C6)
___Stunted or Stressed Plants (D1) (LRR A)
____ Other (Explain in Remarks)

Secondary Indicators (2 or more required)

____Water-Stained Leaves (B9) (MLRA 1, 2,
4A, and 4B)

___Drainage Patterns (B10)

___Dry-Season Water Table (C2)

___Saturation Visible on Aerial Imagery (C9)

___Geomorphic Position (D2)
____Shallow Aquitard (D3)
___FAC-Neutral Test (D5)
____Raised Ant Mounds (D6) (LRR A)
___ Frost-Heave Hummocks (D7)

Field Observations:

Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes X No Depth (inches): 8"
Saturation Present? Yes X No Depth (inches): 7"

(includes capillary fringe)

Wetland

Hydrology Yes X No

Present?

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
Hummocks in wetland.

AKS Job 7005
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Frog Pond Ridge City/County: Wilsonville/Clackamas Sampling Date: 3/19/2019
Applicant/Owner: West Hills Land Development State: OR Sampling Point: 2
Investigator(s): Stacey Reed and Haley Smith Section, Township, Range: Sec. 12, T.3S., R.1W., W.M.

Landform (hillslope, terrace, etc.):  Terrace Local relief (concave, convex, none):  Concave Slope (%):  <5%
Subregion (LRR): A, Northwest Forests and Coast Lat: Long: Datum:

Soil Map Unit Name: Unit 21: Concord silt loam NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology : naturally problematic? (If needed, explain any answers in Remarks.) T

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No
Hydric Soil Present? Yes X No Is the Sampled Area
Wetland Hydrology Present? Yes X No within a Wetland? Yes X No

Precipitation:
According to the NWS Portland station, no rainfall was received on the day of the site visit and 0.84 inches within the two weeks prior.

Remarks:
Plot is approximately 2 feet higher than Plot 1. Wetland B

VEGETATION
Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot Size: 30'r or ) % Cover Species? Status Number of Dominant Species
1. That Are OBL, FACW, or FAC: 3 (A)
2
3. Total Number of Dominant
4 Species Across All Strata: 4 (B)
0% = Total Cover
Sapling/Shrub Stratum (Plot Size: 10" r or ) Percent of Dominant Species
1. Rosa pisocarpa 25% Yes FAC That Are OBL, FACW, or FAC: 5% (A/B)
2. Rubus armeniacus 5% No FAC Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 0 x2= 0
30% = Total Cover FAC species 107 x3= 321
Herb Stratum (Plot Size: 5'r or ) FACU species 7 x4 = 28
1. Holcus lanatus 35% Yes FAC UPL species 5 x5= 25
2. Agrostis species 30% Yes FAC ? Column Totals: 119 (A) 374 (B)
3.  Avena fatua 5% No NOL Prevalence Index =BJ/A = 3.14
4. Schedonorus arundinaceus 5% No FAC Hydrophytic Vegetation Indicators:
5. Conium maculatum 5% No FAC 1 - Rapid Test for Hydrophytic Vegetation
6. Lupinus species 5% No FACtoNOL | X 2-Dominance Testis >50%
7. Alopecurus pratensis 2% No FAC | 3-Prevalence Index is <3.0'
8. | 4 -Morphological Adaptations1 (Provide supporting
9. data in Remarks or on a separate sheet)
10. | 5-Wetland Non-Vascular Plants’
11. | Problematic Hydrophytic Vegetation (Explain)’
87% = Total Cover "Indicators of hydric soil and wetland hydrology must
Woody Vine Stratum (Plot Size: 10' r or ) be present.
1. Rubus ursinus 7% Yes FACU
2. Hydrophytic
7% = Total Cover Vegetation Yes X No
% Bare Ground in Herb Stratum _ 1B Present?
Remarks:

AKS Job 7005 USACE Western Mountains, Valleys and Coast - Version 2.0




SOIL Sampling Point: 2
Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-4 10YR 4/1 95 7.5YR 4/6 5 C PL SiL
4-16 10YR 4/1 85 5YR 4/4 15 C M & PL SiCL

2Location: PL=Pore Lining, M=Matrix.

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.

| Histosol (A1)

| Histic Epipedon (A2)

| Black Histic (A3)

| Hydrogen Sulfide (A4)

| Depleted Below Dark Surface (A11)
| Thick Dark Surface (A12)

| Sandy Mucky Mineral (S1)

| Sandy Gleyed Matrix (S4)

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted):

___Sandy Redox (S5)

___ Stripped Matrix (S6)

__Loamy Mucky Mineral (F1) (except MLRA 1)
__Loamy Gleyed Matrix (F2)

_X Depleted Matrix (F3)

__Redox Dark Surface (F6)

__ Depleted Dark Surface (F7)

__Redox Depressions (F8)

Indicators for Problematic Hydric Soils™:
___2.cm Muck (A10)

__Red Parent Material (TF2)

__Very Shallow Dark Surface (TF12)

___ Other (Explain in Remarks)

®Indicators of hydrophytic vegetation and wetland
hydrology must be present, unless disturbed or
problematic.

Restrictive Layer (if present):

Type: Hydric Soil

Depth (inches): Present? Yes X No
Remarks:
HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)

Surface Water (A1)

High Water Table (A2)

Saturation (A3)

| Water Marks (B1)

| Sediment Deposits (B2)

| Drift Deposits (B3)

| Algal Mat or Crust (B4)

| lIron Deposits (B5)

| Surface Soil Cracks (B6)

| Inundation Visible on Aerial Imagery (B7)

| X
| X

Sparsely Vegetated Concave Surface (B8)

____Water-Stained Leaves (B9) (except MLRA
1,2, 4A, and 4B)
____Salt Crust (B11)
____Aquatic Invertebrates (B13)
____Hydrogen Sulfide Odor (C1)
____Oxidized Rhizospheres along Living Roots (C3)
___Presence of Reduced Iron (C4)
____Recent Iron Reduction in Tilled Soils (C6)
___Stunted or Stressed Plants (D1) (LRR A)
____ Other (Explain in Remarks)

Secondary Indicators (2 or more required)

____Water-Stained Leaves (B9) (MLRA 1, 2,
4A, and 4B)

___Drainage Patterns (B10)

___Dry-Season Water Table (C2)

___Saturation Visible on Aerial Imagery (C9)

___Geomorphic Position (D2)
____Shallow Aquitard (D3)
___FAC-Neutral Test (D5)
____Raised Ant Mounds (D6) (LRR A)
___ Frost-Heave Hummocks (D7)

Field Observations:

Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes X No Depth (inches): 8"
Saturation Present? Yes X No Depth (inches): 6"

(includes capillary fringe)

Wetland

Hydrology Yes X No

Present?

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
Hummocky.

AKS Job 7005
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Frog Pond Ridge City/County: Wilsonville/Clackamas Sampling Date: 3/19/2019
Applicant/Owner: West Hills Land Development State: OR Sampling Point: 3
Investigator(s): Stacey Reed and Haley Smith Section, Township, Range: Sec. 12, T.3S., R.1W., W.M.

Landform (hillslope, terrace, etc.):  Terrace Local relief (concave, convex, none):  Convex Slope (%):  <5%
Subregion (LRR): A, Northwest Forests and Coast Lat: Long: Datum:

Soil Map Unit Name: Unit 21: Concord silt loam NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology : naturally problematic? (If needed, explain any answers in Remarks.) T

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No
Hydric Soil Present? Yes X No Is the Sampled Area
Wetland Hydrology Present? Yes X No within a Wetland? Yes X No

Precipitation:
According to the NWS Portland station, no rainfall was received on the day of the site visit and 0.84 inches within the two weeks prior.

Remarks:
Plot 3 is approximately 6 inches higher than Plot 2. Wetland B

VEGETATION
Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot Size: 30' r or ) % Cover Species? Status Number of Dominant Species
1. That Are OBL, FACW, or FAC: 3 (A)
2.
3. Total Number of Dominant
4 Species Across All Strata: 4 (B)
0% = Total Cover
Sapling/Shrub Stratum (Plot Size: 10'r or ) Percent of Dominant Species
1. Rubus armeniacus 30% Yes FAC That Are OBL, FACW, or FAC: 75% (A/B)
2. Rosa pisocarpa 20% Yes FAC Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 0 x2= 0
50% = Total Cover FAC species 135 x3= 405
Herb Stratum (Plot Size: 5'r or ) FACU species 5 x4 = 20
1. Holcus lanatus 70% Yes FAC UPL species 5 x5= 25
2. Agrostis species 10% No FAC ? Column Totals: 145  (A) 450 (B)
3.  Avena fatua 5% No NOL Prevalence Index =B/A = 3.10
4. |otus corniculatus 5% No FAC Hydrophytic Vegetation Indicators:
5. 1 - Rapid Test for Hydrophytic Vegetation
6. ZZ - Dominance Test is >50%
7. | 3-Prevalence Index is <3.0'
8. 4 - Morphological Adaptations1 (Provide supporting
9. T data in Remarks or on a separate sheet)
10. | 5-Wetland Non-Vascular Plants’
11. | Problematic Hydrophytic Vegetation (Explain)’
90% = Total Cover "Indicators of hydric soil and wetland hydrology must
Woody Vine Stratum (Plot Size: 10' r or ) be present.
1. Rubus ursinus 5% Yes FACU
2. Hydrophytic
5% = Total Cover Vegetation Yes X No
% Bare Ground in Herb Stratum 10% Present?
Remarks:
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SOIL Sampling Point: 3
Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-9 10YR 3/2 99 7.5YR 4/6 1 C M SiL
9-16 10YR 4/2 95 7.5YR 4/4 5 C M SiL

2Location: PL=Pore Lining, M=Matrix.

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.

| Histosol (A1)

| Histic Epipedon (A2)

| Black Histic (A3)

| Hydrogen Sulfide (A4)

| Depleted Below Dark Surface (A11)
| Thick Dark Surface (A12)

| Sandy Mucky Mineral (S1)

| Sandy Gleyed Matrix (S4)

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted):

___Sandy Redox (S5)

___ Stripped Matrix (S6)

__Loamy Mucky Mineral (F1) (except MLRA 1)
__Loamy Gleyed Matrix (F2)

_X Depleted Matrix (F3)

__Redox Dark Surface (F6)

__ Depleted Dark Surface (F7)

__Redox Depressions (F8)

Indicators for Problematic Hydric Soils®:
___2.cm Muck (A10)

__Red Parent Material (TF2)

__Very Shallow Dark Surface (TF12)

___ Other (Explain in Remarks)

®Indicators of hydrophytic vegetation and wetland
hydrology must be present, unless disturbed or
problematic.

Restrictive Layer (if present):

Type: Hydric Soil

Depth (inches): Present? Yes X No
Remarks:
HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)

Surface Water (A1)

High Water Table (A2)

Saturation (A3)

| Water Marks (B1)

| Sediment Deposits (B2)

| Drift Deposits (B3)

| Algal Mat or Crust (B4)

| lIron Deposits (B5)

| Surface Soil Cracks (B6)

| Inundation Visible on Aerial Imagery (B7)

| X
| X

Sparsely Vegetated Concave Surface (B8)

____Water-Stained Leaves (B9) (except MLRA
1,2, 4A, and 4B)
____Salt Crust (B11)
____Aquatic Invertebrates (B13)
____Hydrogen Sulfide Odor (C1)
____Oxidized Rhizospheres along Living Roots (C3)
___Presence of Reduced Iron (C4)
____Recent Iron Reduction in Tilled Soils (C6)
___Stunted or Stressed Plants (D1) (LRR A)
____ Other (Explain in Remarks)

Secondary Indicators (2 or more required)

____Water-Stained Leaves (B9) (MLRA 1, 2,
4A, and 4B)

___Drainage Patterns (B10)

___Dry-Season Water Table (C2)

___Saturation Visible on Aerial Imagery (C9)

___Geomorphic Position (D2)
____Shallow Aquitard (D3)
___FAC-Neutral Test (D5)
____Raised Ant Mounds (D6) (LRR A)
___ Frost-Heave Hummocks (D7)

Field Observations:

Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes X No Depth (inches): 9"
Saturation Present? Yes X No Depth (inches): 8"

(includes capillary fringe)

Wetland

Hydrology Yes X No

Present?

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

Hydrology rechecked 3/29/2019: Left pit open for 30+ minutes; water table was at 10", and saturation was at 8".
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Frog Pond Ridge City/County: Wilsonville/Clackamas Sampling Date: 3/19/2019
Applicant/Owner: West Hills Land Development State: OR Sampling Point: 4
Investigator(s): Stacey Reed and Haley Smith Section, Township, Range: Sec. 12, T.3S., R.1W., W.M.

Landform (hillslope, terrace, etc.):  Terrace Local relief (concave, convex, none):  Convex Slope (%):  <5%
Subregion (LRR): A, Northwest Forests and Coast Lat: Long: Datum:

Soil Map Unit Name: Unit 21: Concord silt loam NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology : naturally problematic? (If needed, explain any answers in Remarks.) T

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No
Hydric Soil Present? Yes No X Is the Sampled Area
Wetland Hydrology Present? Yes No X within a Wetland? Yes No X

Precipitation:
According to the NWS Portland station, no rainfall was received on the day of the site visit and 0.84 inches within the two weeks prior.

Remarks:
VEGETATION
Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot Size: 30' r or ) % Cover Species? Status Number of Dominant Species
1. That Are OBL, FACW, or FAC: 1 (A)
2.
3. Total Number of Dominant
4 Species Across All Strata: 1 (B)
0% = Total Cover
Sapling/Shrub Stratum (Plot Size: 10'r or ) Percent of Dominant Species
1. That Are OBL, FACW, or FAC: 100%  (A/B)
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 0 x2= 0
0% = Total Cover FAC species 80 x3= 240
Herb Stratum (Plot Size: 5'r or ) FACU species 5 x4 = 20
1. Agrostis species 50% Yes FAC ? UPL species 2 x5= 10
2. Lupinus species 15% Yes FAC to NOL Column Totals: 87  (A) 270 (B)
3. Cirsium arvense 10% No FAC Prevalence Index =B/A = 3.10
4. Alopecurus pratensis 10% No FAC Hydrophytic Vegetation Indicators:
5. Anthoxanthum odoratum 5% No FACU | 1 -Rapid Test for Hydrophytic Vegetation
6. Schedonorus arundinaceus 5% No FAC | X 2-Dominance Test is >50%
7. Phleum pratense 5% No FAC | 3-Prevalence Index is <3.0'
8.  Avena fatua 2% No NOL 4 - Morphological Adaptations' (Provide supporting
9. T data in Remarks or on a separate sheet)
10. | 5-Wetland Non-Vascular Plants’
11. | Problematic Hydrophytic Vegetation (Explain)’
102% = Total Cover "Indicators of hydric soil and wetland hydrology must
Woody Vine Stratum (Plot Size: 10' r or ) be present.
1.
2. Hydrophytic
0% = Total Cover Vegetation Yes X No
% Bare Ground in Herb Stratum 0% Present?
Remarks:
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SOIL Sampling Point: 4

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-9 10YR 3/2 100 SiL
9-14 10YR 3/2 97 5YR 4/4 3 C M SiL

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.
2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils®:
| Histosol (A1) ___Sandy Redox (S5) ___2.cm Muck (A10)
| Histic Epipedon (A2) ___ Stripped Matrix (S6) __Red Parent Material (TF2)
| Black Histic (A3) __Loamy Mucky Mineral (F1) (except MLRA 1) __Very Shallow Dark Surface (TF12)
| Hydrogen Sulfide (A4) __Loamy Gleyed Matrix (F2) ___ Other (Explain in Remarks)
| Depleted Below Dark Surface (A11) __ Depleted Matrix (F3)

Thick Dark Surface (A12) Redox Dark Surface (F6) 3 . .
— — Indicators of hydrophytic vegetation and wetland
| Sandy Mucky Mineral (S1) ___Depleted Dark Surface (F7) hydrology must be present, unless disturbed or
| Sandy Gleyed Matrix (S4) __Redox Depressions (F8) problematic.
Restrictive Layer (if present):

Type: Hydric Soil
Depth (inches): Present? Yes No X

Remarks:
HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)
| Surface Water (A1) ____Water-Stained Leaves (B9) (except MLRA ____Water-Stained Leaves (B9) (MLRA 1, 2,
| High Water Table (A2) 1, 2, 4A, and 4B) 4A, and 4B)
| Saturation (A3) ____Salt Crust (B11) ___Drainage Patterns (B10)
| Water Marks (B1) ____Aquatic Invertebrates (B13) ___Dry-Season Water Table (C2)
| Sediment Deposits (B2) ____Hydrogen Sulfide Odor (C1) ___Saturation Visible on Aerial Imagery (C9)
| Drift Deposits (B3) ____ Oxidized Rhizospheres along Living Roots (C3) ~__ Geomorphic Position (D2)
| Algal Mat or Crust (B4) ___Presence of Reduced Iron (C4) ____Shallow Aquitard (D3)
| lIron Deposits (B5) ____Recent Iron Reduction in Tilled Soils (C6) ___FAC-Neutral Test (D5)
| Surface Soil Cracks (B6) ___Stunted or Stressed Plants (D1) (LRR A) ____Raised Ant Mounds (D6) (LRR A)
| Inundation Visible on Aerial Imagery (B7) ~ __ Other (Explain in Remarks) ___ Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

Surface Water Present? Yes No X Depth (inches): Wetland
Water Table Present? Yes X No Depth (inches): 14 Hydrology Yes No X
Saturation Present? Yes X No Depth (inches): 13 Present?

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
Hydrology rechecked 3/29/2019: Left pit open for 1+ hour; water table at 13" and saturation at 12"-likely due to heavy rains received day of site visit.
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Frog Pond Ridge City/County: Wilsonville/Clackamas Sampling Date: 3/19/2019
Applicant/Owner: West Hills Land Development State: OR Sampling Point: 5
Investigator(s): Stacey Reed and Haley Smith Section, Township, Range: Sec. 12, T.3S., R.1W., W.M.

Landform (hillslope, terrace, etc.):  Terrace Local relief (concave, convex, none):  Concave Slope (%): <3%
Subregion (LRR): A, Northwest Forests and Coast Lat: Long: Datum:

Soil Map Unit Name: Unit 21: Concord silt loam NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology : naturally problematic? (If needed, explain any answers in Remarks.) T

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No X
Hydric Soil Present? Yes No X Is the Sampled Area
Wetland Hydrology Present? Yes X No within a Wetland? Yes No X

Precipitation:
According to the NWS Portland station, no rainfall was received on the day of the site visit and 0.84 inches within the two weeks prior.

Remarks:
VEGETATION
Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot Size: 30' r or ) % Cover Species? Status Number of Dominant Species
1. That Are OBL, FACW, or FAC: 1 (A)
2.
3. Total Number of Dominant
4 Species Across All Strata: 2 (B)
0% = Total Cover
Sapling/Shrub Stratum (Plot Size: 10'r or ) Percent of Dominant Species
1. That Are OBL, FACW, or FAC: 50% (A/B)
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 0 x2= 0
0% = Total Cover FAC species 60 x3= 180
Herb Stratum (Plot Size: 5'r or ) FACU species 20 x4 = 80
1. Phleum pratense 40% Yes FAC UPL species 0 x5= 0
2. Anthoxanthum odoratum 20% Yes FACU Column Totals: 80  (A) 260 (8)
3. Agrostis species 15% No FAC ? Prevalence Index =B/A = 3.25
4. Lupinus species 10% No FAC to NOL Hydrophytic Vegetation Indicators:
5. Holcus lanatus 5% No FAC 1 - Rapid Test for Hydrophytic Vegetation
6. :2 - Dominance Test is >50%
7. | 3-Prevalence Index is <3.0'
8. 4 - Morphological Adaptations1 (Provide supporting
9. T data in Remarks or on a separate sheet)
10. | 5-Wetland Non-Vascular Plants’
11. | Problematic Hydrophytic Vegetation (Explain)’
90% = Total Cover "Indicators of hydric soil and wetland hydrology must
Woody Vine Stratum (Plot Size: 10' r or ) be present.
1.
2. Hydrophytic
0% = Total Cover Vegetation Yes No X
% Bare Ground in Herb Stratum 10% Present?
Remarks:
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SOIL Sampling Point: 5
Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-11 10YR 3/2 100 SiL
11-13 10YR 3/2 98 7.5YR 4/4 2 C M SiL
13-16 10YR 3/2 95 7.5YR 4/4 5 C M SiL+

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.
2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted):

Indicators for Problematic Hydric Soils®:

| Histosol (A1) ___Sandy Redox (S5) ___2.cm Muck (A10)
| Histic Epipedon (A2) ___ Stripped Matrix (S6) __Red Parent Material (TF2)
| Black Histic (A3) __Loamy Mucky Mineral (F1) (except MLRA 1) __Very Shallow Dark Surface (TF12)
| Hydrogen Sulfide (A4) __Loamy Gleyed Matrix (F2) ___ Other (Explain in Remarks)
| Depleted Below Dark Surface (A11) __ Depleted Matrix (F3)
Thick Dark Surface (A12) Redox Dark Surface (F6) 3 . .
— — Indicators of hydrophytic vegetation and wetland
| Sandy Mucky Mineral (S1) ___Depleted Dark Surface (F7) hydrology must be present, unless disturbed or
| Sandy Gleyed Matrix (S4) __Redox Depressions (F8) problematic.
Restrictive Layer (if present):
Type: Hydric Soil

Depth (inches): Present? Yes No X
Remarks:
HYDROLOGY

Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)

Sparsely Vegetated Concave Surface (B8)

Secondary Indicators (2 or more required)

| Surface Water (A1) ____Water-Stained Leaves (B9) (except MLRA ____Water-Stained Leaves (B9) (MLRA 1, 2,
| X_High Water Table (A2) 1, 2, 4A, and 4B) 4A, and 4B)

| X_Saturation (A3) ____Salt Crust (B11) ___Drainage Patterns (B10)

| Water Marks (B1) ____Aquatic Invertebrates (B13) ___Dry-Season Water Table (C2)

| Sediment Deposits (B2) ____Hydrogen Sulfide Odor (C1) ___Saturation Visible on Aerial Imagery (C9)
| Drift Deposits (B3) ____ Oxidized Rhizospheres along Living Roots (C3) ~__ Geomorphic Position (D2)

| Algal Mat or Crust (B4) ___Presence of Reduced Iron (C4) ____Shallow Aquitard (D3)

| lIron Deposits (B5) ____Recent Iron Reduction in Tilled Soils (C6) ___FAC-Neutral Test (D5)

| Surface Soil Cracks (B6) ___Stunted or Stressed Plants (D1) (LRR A) ____Raised Ant Mounds (D6) (LRR A)

| Inundation Visible on Aerial Imagery (B7) ~ __ Other (Explain in Remarks) ___ Frost-Heave Hummocks (D7)

Field Observations:

(includes capillary fringe)

Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes X No Depth (inches): 6"
Saturation Present? Yes X No Depth (inches): 3"

Wetland
Hydrology Yes X No

Present?

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
Hydrology recheck 3/29/2019: Pit left open for 1+ hour, water table at the surface. Hydrology at this

plot likely supported by broken drain tile.
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Frog Pond Ridge City/County: Wilsonville/Clackamas Sampling Date: 3/19/2019
Applicant/Owner: West Hills Land Development State: OR Sampling Point: 6
Investigator(s): Stacey Reed and Haley Smith Section, Township, Range: Sec. 12, T.3S., R.1W., W.M.

Landform (hillslope, terrace, etc.):  Terrace Local relief (concave, convex, none):  Convex Slope (%):  <5%
Subregion (LRR): A, Northwest Forests and Coast Lat: Long: Datum:

Soil Map Unit Name: Unit 21: Concord silt loam NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology : naturally problematic? (If needed, explain any answers in Remarks.) T

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No
Hydric Soil Present? Yes X No Is the Sampled Area
Wetland Hydrology Present? Yes X No within a Wetland? Yes X No

Precipitation:
According to the NWS Portland station, no rainfall was received on the day of the site visit and 0.84 inches within the two weeks prior.

Remarks:
Plot 6 is approximately 1 foot higher than Plot 7 in the wetland. Wetland B

VEGETATION
Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot Size: 30' r or ) % Cover Species? Status Number of Dominant Species
1. That Are OBL, FACW, or FAC: 4 (A)
2.
3. Total Number of Dominant
4 Species Across All Strata: 5 (B)
0% = Total Cover
Sapling/Shrub Stratum (Plot Size: 10'r or ) Percent of Dominant Species
1. That Are OBL, FACW, or FAC: 80% (A/B)
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 0 x2= 0
0% = Total Cover FAC species 85 x3= 255
Herb Stratum (Plot Size: 5'r or ) FACU species 10 x4= 40
1. Alopecurus pratensis 45% Yes FAC UPL species 0 x5= 0
2. schedonorus arundinaceus 10% Yes FAC Column Totals: 95  (A) 295 (8)
3. Holcus lanatus 10% Yes FAC Prevalence Index =B/A = 311
4. Anthoxanthum odoratum 10% Yes FACU Hydrophytic Vegetation Indicators:
5. Agrostis species 10% Yes FAC ? 1 - Rapid Test for Hydrophytic Vegetation
6. Rumex crispus 5% No FAC ZZ - Dominance Test is >50%
7. Lupinus species 5% No FAC to NOL | 3-Prevalence Index is <3.0'
8. Lotus corniculatus 5% No FAC 4 - Morphological Adaptations' (Provide supporting
9. T data in Remarks or on a separate sheet)
10. | 5-Wetland Non-Vascular Plants’
11. | Problematic Hydrophytic Vegetation (Explain)’
100% = Total Cover "Indicators of hydric soil and wetland hydrology must
Woody Vine Stratum (Plot Size: 10' r or ) be present.
1.
2. Hydrophytic
0% = Total Cover Vegetation Yes X No
% Bare Ground in Herb Stratum 0% Present?
Remarks:
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SOIL Sampling Point: 6

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-7 10YR 3/2 100 SiL
7-9 10YR 3/2 98 7.5YR 4/4 2 C M SiL
9-16 10YR 4/2 95 7.5YR 4/4 5 C M SiCL

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.
2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils®:
| Histosol (A1) ___Sandy Redox (S5) ___2.cm Muck (A10)
| Histic Epipedon (A2) ___ Stripped Matrix (S6) __Red Parent Material (TF2)
| Black Histic (A3) __Loamy Mucky Mineral (F1) (except MLRA 1) __Very Shallow Dark Surface (TF12)
| Hydrogen Sulfide (A4) __Loamy Gleyed Matrix (F2) ___ Other (Explain in Remarks)
| Depleted Below Dark Surface (A11) _X Depleted Matrix (F3)
Thick Dark Surface (A12) Redox Dark Surface (F6) 3 . .
— — Indicators of hydrophytic vegetation and wetland
| Sandy Mucky Mineral (S1) ___Depleted Dark Surface (F7) hydrology must be present, unless disturbed or
| Sandy Gleyed Matrix (S4) __Redox Depressions (F8) problematic.
Restrictive Layer (if present):
Type: Hydric Soil
Depth (inches): Present? Yes X No
Remarks:
HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)
| Surface Water (A1) ____Water-Stained Leaves (B9) (except MLRA ____Water-Stained Leaves (B9) (MLRA 1, 2,
| High Water Table (A2) 1, 2, 4A, and 4B) 4A, and 4B)
| X_Saturation (A3) ____SaltCrust (B11) ___Drainage Patterns (B10)
| Water Marks (B1) ____Aquatic Invertebrates (B13) ___Dry-Season Water Table (C2)
| Sediment Deposits (B2) ____Hydrogen Sulfide Odor (C1) ___Saturation Visible on Aerial Imagery (C9)
| Drift Deposits (B3) ____ Oxidized Rhizospheres along Living Roots (C3) ~__ Geomorphic Position (D2)
| Algal Mat or Crust (B4) ___Presence of Reduced Iron (C4) ____Shallow Aquitard (D3)
| lIron Deposits (B5) ____Recent Iron Reduction in Tilled Soils (C6) ___FAC-Neutral Test (D5)
| Surface Soil Cracks (B6) ___Stunted or Stressed Plants (D1) (LRR A) ____Raised Ant Mounds (D6) (LRR A)
| Inundation Visible on Aerial Imagery (B7) ~ __ Other (Explain in Remarks) ___ Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

Surface Water Present? Yes No X Depth (inches): Wetland
Water Table Present? Yes X No Depth (inches): 13" Hydrology Yes X No
Saturation Present? Yes X No Depth (inches): 12" Present?

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
Hydrology rechecked 3/29/2019: Pit was left open 45+ minutes; water table was at 11", and saturation was at 10".
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Frog Pond Ridge City/County: Wilsonville/Clackamas Sampling Date: 3/19/2019
Applicant/Owner: West Hills Land Development State: OR Sampling Point: 7
Investigator(s): Stacey Reed and Haley Smith Section, Township, Range: Sec. 12, T.3S., R.1W., W.M.

Landform (hillslope, terrace, etc.):  Terrace Local relief (concave, convex, none):  Concave Slope (%): <3%
Subregion (LRR): A, Northwest Forests and Coast Lat: Long: Datum:

Soil Map Unit Name: Unit 21: Concord silt loam NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology : naturally problematic? (If needed, explain any answers in Remarks.) T

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No
Hydric Soil Present? Yes X No Is the Sampled Area
Wetland Hydrology Present? Yes X No within a Wetland? Yes X No

Precipitation:
According to the NWS Portland station, no rainfall was received on the day of the site visit and 0.84 inches within the two weeks prior.

Remarks:
Wetland B
VEGETATION
Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot Size: 30' r or ) % Cover Species? Status Number of Dominant Species
1. That Are OBL, FACW, or FAC: 2 (A)
2
3. Total Number of Dominant
4 Species Across All Strata: 2 (B)
0% = Total Cover
Sapling/Shrub Stratum (Plot Size: 10'r or ) Percent of Dominant Species
1. That Are OBL, FACW, or FAC: 100%  (A/B)
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 20 x2= 40
0% = Total Cover FAC species 75 x3= 225
Herb Stratum (Plot Size: 5'r or ) FACU species 0 x4 = 0
1. Agrostis species 50% Yes FAC ? UPL species 5 x5= 25
2. Juncus effusus 20% Yes FACW Column Totals: 100 (A) 290 (B)
3. Alopecurus pratensis 10% No FAC Prevalence Index = B/A = 2.90
4. Holcus lanatus 10% No FAC Hydrophytic Vegetation Indicators:
5. Phleum pratense 5% No FAC 1 - Rapid Test for Hydrophytic Vegetation
6. Avena fatua 5% No NOL ZZ - Dominance Test is >50%
7. Lupinus species 2% No FAC to NOL LB - Prevalence Index is <3.0'
8. 4 - Morphological Adaptations1 (Provide supporting
9. T data in Remarks or on a separate sheet)
10. | 5-Wetland Non-Vascular Plants’
11. | Problematic Hydrophytic Vegetation (Explain)’
102% = Total Cover "Indicators of hydric soil and wetland hydrology must
Woody Vine Stratum (Plot Size: 10' r or ) be present.
1.
2. Hydrophytic
0% = Total Cover Vegetation Yes X No
% Bare Ground in Herb Stratum 0% Present?
Remarks:
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SOIL

Sampling Point: 7

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-4 10YR 3/2 98 7.5YR 4/6 2 C M SiL
4-16 10YR 4/1 95 7.5YR 4/6 5 C M SiCL

2Location: PL=Pore Lining, M=Matrix.

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.

| Histosol (A1)

| Histic Epipedon (A2)

| Black Histic (A3)

| Hydrogen Sulfide (A4)

| Depleted Below Dark Surface (A11)
| Thick Dark Surface (A12)

| Sandy Mucky Mineral (S1)

| Sandy Gleyed Matrix (S4)

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted):

___Sandy Redox (S5)

___ Stripped Matrix (S6)

__Loamy Mucky Mineral (F1) (except MLRA 1)
__Loamy Gleyed Matrix (F2)

_X Depleted Matrix (F3)

__Redox Dark Surface (F6)

__ Depleted Dark Surface (F7)

__Redox Depressions (F8)

Indicators for Problematic Hydric Soils®:

___2.cm Muck (A10)

__Red Parent Material (TF2)
__Very Shallow Dark Surface (TF12)
___ Other (Explain in Remarks)

®Indicators of hydrophytic vegetation and wetland
hydrology must be present, unless disturbed or
problematic.

Restrictive Layer (if present):

Type: Hydric Soil

Depth (inches): Present? Yes X No
Remarks:
HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)

Surface Water (A1)

High Water Table (A2)

Saturation (A3)

| Water Marks (B1)

| Sediment Deposits (B2)

| Drift Deposits (B3)

| Algal Mat or Crust (B4)

| lIron Deposits (B5)

| Surface Soil Cracks (B6)

| Inundation Visible on Aerial Imagery (B7)

| X
| X

Sparsely Vegetated Concave Surface (B8)

____Water-Stained Leaves (B9) (except MLRA
1,2, 4A, and 4B)
____Salt Crust (B11)
____Aquatic Invertebrates (B13)
____Hydrogen Sulfide Odor (C1)
____Oxidized Rhizospheres along Living Roots (C3)
___Presence of Reduced Iron (C4)
____Recent Iron Reduction in Tilled Soils (C6)
___Stunted or Stressed Plants (D1) (LRR A)
____ Other (Explain in Remarks)

Secondary Indicators (2 or more required)

____Water-Stained Leaves (B9) (MLRA 1, 2,
4A, and 4B)

___Drainage Patterns (B10)

___Dry-Season Water Table (C2)

___Saturation Visible on Aerial Imagery (C9)

___Geomorphic Position (D2)
____Shallow Aquitard (D3)
___FAC-Neutral Test (D5)
_X_Raised Ant Mounds (D6) (LRR A)
___ Frost-Heave Hummocks (D7)

Field Observations:

Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes X No Depth (inches):  Surface
Saturation Present? Yes X No Depth (inches):  Surface

(includes capillary fringe)

Wetland

Hydrology Yes X No

Present?

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
Hummocks.

Hydrology rechecked 3/29/2019: Pit was open for 30+ minutes; water table and saturation were both at surface.
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Frog Pond Ridge City/County: Wilsonville/Clackamas Sampling Date: 3/19/2019
Applicant/Owner: West Hills Land Development State: OR Sampling Point: 8
Investigator(s): Stacey Reed and Haley Smith Section, Township, Range: Sec. 12, T.3S., R.1W., W.M.

Landform (hillslope, terrace, etc.):  Terrace Local relief (concave, convex, none):  Concave Slope (%): <3%
Subregion (LRR): A, Northwest Forests and Coast Lat: Long: Datum:

Soil Map Unit Name: Unit 21: Concord silt loam NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology : naturally problematic? (If needed, explain any answers in Remarks.) T

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No
Hydric Soil Present? Yes X No Is the Sampled Area
Wetland Hydrology Present? Yes X No within a Wetland? Yes X No

Precipitation:
According to the NWS Portland station, no rainfall was received on the day of the site visit and 0.84 inches within the two weeks prior.

Remarks:
Wetland A
VEGETATION
Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot Size: 30' r or ) % Cover Species? Status Number of Dominant Species
1. That Are OBL, FACW, or FAC: 2 (A)
2
3. Total Number of Dominant
4 Species Across All Strata: 2 (B)
0% = Total Cover
Sapling/Shrub Stratum (Plot Size: 10'r or ) Percent of Dominant Species
1. That Are OBL, FACW, or FAC: 100%  (A/B)
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 0 x2= 0
0% = Total Cover FAC species 100 x3= 300
Herb Stratum (Plot Size: 5'r or ) FACU species 0 x4 = 0
1. Agrostis species 40% Yes FAC ? UPL species 0 x5= 0
2. Carex species 40% Yes FAC ? Column Totals: 100  (A) 300 (B)
3. Alopecurus pratensis 10% No FAC Prevalence Index = B/A = 3.00
4.  Cirsium arvense 5% No FAC Hydrophytic Vegetation Indicators:
5. Schedonorus arundinaceus 5% No FAC 1 - Rapid Test for Hydrophytic Vegetation
6. ZZ - Dominance Test is >50%
7. | X 3 - Prevalence Index is <3.0'
8. 4 - Morphological Adaptations1 (Provide supporting
9. T data in Remarks or on a separate sheet)
10. | 5-Wetland Non-Vascular Plants’
11. | Problematic Hydrophytic Vegetation (Explain)’
100% = Total Cover "Indicators of hydric soil and wetland hydrology must
Woody Vine Stratum (Plot Size: 10' r or ) be present.
1.
2. Hydrophytic
0% = Total Cover Vegetation Yes X No
% Bare Ground in Herb Stratum 0% Present?
Remarks:
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SOIL Sampling Point: 8
Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-7 10YR 3/2 98 7.5YR 4/6 2 C M SiL
7-17 10YR 3/2 90 7.5YR 4/6 10 C M SiL

2Location: PL=Pore Lining, M=Matrix.

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.

| Histosol (A1)

| Histic Epipedon (A2)

| Black Histic (A3)

| Hydrogen Sulfide (A4)

| Depleted Below Dark Surface (A11)
| Thick Dark Surface (A12)

| Sandy Mucky Mineral (S1)

| Sandy Gleyed Matrix (S4)

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted):

___Sandy Redox (S5)

___ Stripped Matrix (S6)

__Loamy Mucky Mineral (F1) (except MLRA 1)
__Loamy Gleyed Matrix (F2)

__ Depleted Matrix (F3)

_X Redox Dark Surface (F6)

__ Depleted Dark Surface (F7)

__Redox Depressions (F8)

Indicators for Problematic Hydric Soils™:
___2.cm Muck (A10)

__Red Parent Material (TF2)

__Very Shallow Dark Surface (TF12)

___ Other (Explain in Remarks)

®Indicators of hydrophytic vegetation and wetland
hydrology must be present, unless disturbed or
problematic.

Restrictive Layer (if present):

Type: Hydric Soil

Depth (inches): Present? Yes X No
Remarks:
HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)

Surface Water (A1)

High Water Table (A2)

Saturation (A3)

| Water Marks (B1)

| Sediment Deposits (B2)

| Drift Deposits (B3)

| Algal Mat or Crust (B4)

| lIron Deposits (B5)

| Surface Soil Cracks (B6)

| Inundation Visible on Aerial Imagery (B7)

| X
| X

Sparsely Vegetated Concave Surface (B8)

____Water-Stained Leaves (B9) (except MLRA
1,2, 4A, and 4B)
____Salt Crust (B11)
____Aquatic Invertebrates (B13)
____Hydrogen Sulfide Odor (C1)
____Oxidized Rhizospheres along Living Roots (C3)
___Presence of Reduced Iron (C4)
____Recent Iron Reduction in Tilled Soils (C6)
___Stunted or Stressed Plants (D1) (LRR A)
____ Other (Explain in Remarks)

Secondary Indicators (2 or more required)

____Water-Stained Leaves (B9) (MLRA 1, 2,
4A, and 4B)

___Drainage Patterns (B10)

___Dry-Season Water Table (C2)

___Saturation Visible on Aerial Imagery (C9)

___Geomorphic Position (D2)
____Shallow Aquitard (D3)
___FAC-Neutral Test (D5)
____Raised Ant Mounds (D6) (LRR A)
___ Frost-Heave Hummocks (D7)

Field Observations:

Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes X No Depth (inches): 5"
Saturation Present? Yes X No Depth (inches): 3"

(includes capillary fringe)

Wetland

Hydrology Yes X No

Present?

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

Hydrology recheck on 3/29/2019: Pit left open for 1+ hour; water table was at the surface.
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Frog Pond Ridge City/County: Wilsonville/Clackamas Sampling Date: 3/19/2019
Applicant/Owner: West Hills Land Development State: OR Sampling Point: 9
Investigator(s): Stacey Reed and Haley Smith Section, Township, Range: Sec. 12, T.3S., R.1W., W.M.

Landform (hillslope, terrace, etc.):  Terrace Local relief (concave, convex, none):  Concave Slope (%): <3%
Subregion (LRR): A, Northwest Forests and Coast Lat: Long: Datum:

Soil Map Unit Name: Unit 21: Concord Silt Loam NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology : naturally problematic? (If needed, explain any answers in Remarks.) T

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No
Hydric Soil Present? Yes X No Is the Sampled Area
Wetland Hydrology Present? Yes X No within a Wetland? Yes X No

Precipitation:
According to the NWS Portland station, no rainfall was received on the day of the site visit and 0.84 inches within the two weeks prior.

Remarks:
Wetland A
VEGETATION
Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot Size: 30' r or ) % Cover Species? Status Number of Dominant Species
1. That Are OBL, FACW, or FAC: 2 (A)
2
3. Total Number of Dominant
4 Species Across All Strata: 2 (B)
0% = Total Cover
Sapling/Shrub Stratum (Plot Size: 10'r or ) Percent of Dominant Species
1. That Are OBL, FACW, or FAC: 100%  (A/B)
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 0 x2= 0
0% = Total Cover FAC species 100 x3= 300
Herb Stratum (Plot Size: 5'r or ) FACU species 0 x4 = 0
1. Phleum pratense 45% Yes FAC UPL species 5 x5= 25
2. Agrostis species 25% Yes FAC ? Column Totals: 105  (A) 325 (B)
3. Schedonorus arundinaceus 15% No FAC Prevalence Index = B/A = 3.10
4. Alopecurus pratensis 10% No FAC Hydrophytic Vegetation Indicators:
5. Avena fatua 5% No NOL 1 - Rapid Test for Hydrophytic Vegetation
6. Lotus corniculatus 5% No FAC Z2 - Dominance Test is >50%
7. | 3-Prevalence Index is <3.0'
8. 4 - Morphological Adaptations1 (Provide supporting
9. T data in Remarks or on a separate sheet)
10. | 5-Wetland Non-Vascular Plants’
11. | Problematic Hydrophytic Vegetation (Explain)’
105% = Total Cover "Indicators of hydric soil and wetland hydrology must
Woody Vine Stratum (Plot Size: 10' r or ) be present.
1.
2. Hydrophytic
0% = Total Cover Vegetation Yes X No
% Bare Ground in Herb Stratum 0% Present?
Remarks:
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SOIL Sampling Point: 9
Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-8 10YR 3/2 95 7.5YR 4/6 5 C M SiL Many roots
8-16 10YR 3/2 95 5YR 4/4 5 C M/PL SiL

2Location: PL=Pore Lining, M=Matrix.

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.

| Histosol (A1)

| Histic Epipedon (A2)

| Black Histic (A3)

| Hydrogen Sulfide (A4)

| Depleted Below Dark Surface (A11)
| Thick Dark Surface (A12)

| Sandy Mucky Mineral (S1)

| Sandy Gleyed Matrix (S4)

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted):

___Sandy Redox (S5)

___ Stripped Matrix (S6)

__Loamy Mucky Mineral (F1) (except MLRA 1)
__Loamy Gleyed Matrix (F2)

__ Depleted Matrix (F3)

_X Redox Dark Surface (F6)

__ Depleted Dark Surface (F7)

__Redox Depressions (F8)

Indicators for Problematic Hydric Soils®:
___2.cm Muck (A10)

__Red Parent Material (TF2)

__Very Shallow Dark Surface (TF12)

___ Other (Explain in Remarks)

®Indicators of hydrophytic vegetation and wetland
hydrology must be present, unless disturbed or
problematic.

Restrictive Layer (if present):

Type: Hydric Soil

Depth (inches): Present? Yes X No
Remarks:
HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)

Surface Water (A1)
High Water Table (A2)
Saturation (A3)

| Water Marks (B1)

| X
| X

| Sediment Deposits (B2)

| Drift Deposits (B3)

| Algal Mat or Crust (B4)

| lIron Deposits (B5)

| Surface Soil Cracks (B6)

| Inundation Visible on Aerial Imagery (B7)
| Sparsely Vegetated Concave Surface (B8)

____Water-Stained Leaves (B9) (except MLRA
1,2, 4A, and 4B)
____Salt Crust (B11)
____Aquatic Invertebrates (B13)
____Hydrogen Sulfide Odor (C1)
____Oxidized Rhizospheres along Living Roots (C3)
___Presence of Reduced Iron (C4)
____Recent Iron Reduction in Tilled Soils (C6)
___Stunted or Stressed Plants (D1) (LRR A)
____ Other (Explain in Remarks)

Secondary Indicators (2 or more required)

____Water-Stained Leaves (B9) (MLRA 1, 2,
4A, and 4B)

___Drainage Patterns (B10)

___Dry-Season Water Table (C2)

___Saturation Visible on Aerial Imagery (C9)

___Geomorphic Position (D2)
____Shallow Aquitard (D3)
___FAC-Neutral Test (D5)
____Raised Ant Mounds (D6) (LRR A)
___ Frost-Heave Hummocks (D7)

Field Observations:

(includes capillary fringe)

Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes X No Depth (inches): 7"
Saturation Present? Yes X No Depth (inches): 5"

Wetland

Hydrology Yes X No

Present?

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Frog Pond Ridge City/County: Wilsonville/Clackamas Sampling Date: 3/19/2019
Applicant/Owner: West Hills Land Development State: OR Sampling Point: 10
Investigator(s): Stacey Reed and Haley Smith Section, Township, Range: Sec. 12, T.3S., R.1W., W.M.

Landform (hillslope, terrace, etc.):  Terrace Local relief (concave, convex, none): Slope (%):  <3%
Subregion (LRR): A, Northwest Forests and Coast Lat: Long: Datum:

Soil Map Unit Name: Unit 21: Concord silt loam NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology : naturally problematic? (If needed, explain any answers in Remarks.) T

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No
Hydric Soil Present? Yes X No Is the Sampled Area
Wetland Hydrology Present? Yes X No within a Wetland? Yes X No

Precipitation:
According to the NWS Portland station, no rainfall was received on the day of the site visit and 0.84 inches within the two weeks prior.

Remarks:
Wetland A
VEGETATION
Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot Size: 30' r or ) % Cover Species? Status Number of Dominant Species
1. That Are OBL, FACW, or FAC: 2 (A)
2
3. Total Number of Dominant
4 Species Across All Strata: 3 (B)
0% = Total Cover
Sapling/Shrub Stratum (Plot Size: 10'r or ) Percent of Dominant Species
1. Rosa pisocarpa 15% Yes FAC That Are OBL, FACW, or FAC: 67% (A/B)
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 40 x1= 40
5. FACW species 0 x2= 0
15% = Total Cover FAC species 22 Xx3= 66
Herb Stratum (Plot Size: 5'r or ) FACU species 52 x4 = 208
1. Anthoxanthum odoratum 50% Yes FACU UPL species 5 x5= 25
2. Carex stipata 40% Yes OBL Column Totals: 119 (A) 339 (B)
3. Schedonorus arundinaceus 5% No FAC Prevalence Index = B/A = 2.85
4.  Avena fatua 5% No NOL Hydrophytic Vegetation Indicators:
5. Rumex crispus 2% No FAC _1 - Rapid Test for Hydrophytic Vegetation
6.  Lupinus species 2% No FAC to NOL | X 2-Dominance Test is >50%
7. Galium aparine 2% No FACU L3 - Prevalence Index is <3.0'
8. 4 - Morphological Adaptations1 (Provide supporting
9. T data in Remarks or on a separate sheet)
10. | 5-Wetland Non-Vascular Plants’
11. | Problematic Hydrophytic Vegetation (Explain)’
106% = Total Cover "Indicators of hydric soil and wetland hydrology must
Woody Vine Stratum (Plot Size: 10' r or ) be present.
1.
2. Hydrophytic
0% = Total Cover Vegetation Yes X No
% Bare Ground in Herb Stratum 0% Present?
Remarks:
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SOIL Sampling Point: 10
Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-7 10YR 3/2 100 SiL
7-12+ 10YR 3/2 95 5YR 4/4 5 C M SiL

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.
2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted):

Indicators for Problematic Hydric Soils®:

Histosol (A1) Sandy Redox (S5) ___2.cm Muck (A10)

Histic Epipedon (A2) Stripped Matrix (S6) __Red Parent Material (TF2)

Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1) __Very Shallow Dark Surface (TF12)
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) ___ Other (Explain in Remarks)
Depleted Below Dark Surface (A11) Depleted Matrix (F3)

Thick Dark Surface (A12) X Redox Dark Surface (F6) 3 . .

— ] — Indicators of hydrophytic vegetation and wetland
Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) hydrology must be present, unless disturbed or
Sandy Gleyed Matrix (S4) Redox Depressions (F8) problematic.

Restrictive Layer (if present):

Type: Hydric Soil
Depth (inches): Present? Yes X No

Remarks:

No ORZ's.

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)

Sparsely Vegetated Concave Surface (B8)

Secondary Indicators (2 or more required)

| Surface Water (A1) ____Water-Stained Leaves (B9) (except MLRA ____Water-Stained Leaves (B9) (MLRA 1, 2,
| X_High Water Table (A2) 1, 2, 4A, and 4B) 4A, and 4B)

| X_Saturation (A3) ____Salt Crust (B11) _X_Drainage Patterns (B10)

| Water Marks (B1) ____Aquatic Invertebrates (B13) ___Dry-Season Water Table (C2)

| Sediment Deposits (B2) ____Hydrogen Sulfide Odor (C1) ___Saturation Visible on Aerial Imagery (C9)
| Drift Deposits (B3) ____ Oxidized Rhizospheres along Living Roots (C3) ~ _X_Geomorphic Position (D2)

| Algal Mat or Crust (B4) ___Presence of Reduced Iron (C4) ____Shallow Aquitard (D3)

| lIron Deposits (B5) ____Recent Iron Reduction in Tilled Soils (C6) ___FAC-Neutral Test (D5)

| Surface Soil Cracks (B6) ___Stunted or Stressed Plants (D1) (LRR A) ____Raised Ant Mounds (D6) (LRR A)

| Inundation Visible on Aerial Imagery (B7) ~ __ Other (Explain in Remarks) ___ Frost-Heave Hummocks (D7)

Field Observations:

(includes capillary fringe)

Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes X No Depth (inches): 6"
Saturation Present? Yes X No Depth (inches): 5"

Wetland
Hydrology Yes X No

Present?

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
Hydrology recheck on 3/29/2019: Pit left open for 1+ hour; water table was at 5" and saturation was

at4".
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Frog Pond Ridge City/County: Wilsonville/Clackamas Sampling Date: 3/19/2019
Applicant/Owner: West Hills Land Development State: OR Sampling Point: 11
Investigator(s): Stacey Reed and Haley Smith Section, Township, Range: Sec. 12, T.3S., R.1W., W.M.

Landform (hillslope, terrace, etc.):  Terrace Local relief (concave, convex, none):  Convex Slope (%): <5%
Subregion (LRR): A, Northwest Forests and Coast Lat: Long: Datum:

Soil Map Unit Name: Unit 21: Concord silt loam NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology : naturally problematic? (If needed, explain any answers in Remarks.) T

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No X
Hydric Soil Present? Yes No X Is the Sampled Area
Wetland Hydrology Present? Yes No X within a Wetland? Yes No X

Precipitation:
According to the NWS Portland station, no rainfall was received on the day of the site visit and 0.84 inches within the two weeks prior.

Remarks:
Plot is approximately half a foot higher than Plot 10.

VEGETATION
Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot Size: 30' r or ) % Cover Species? Status Number of Dominant Species
1. That Are OBL, FACW, or FAC: 1 (A)
2.
3. Total Number of Dominant
4 Species Across All Strata: 2 (B)
0% = Total Cover
Sapling/Shrub Stratum (Plot Size: 10'r or ) Percent of Dominant Species
1. That Are OBL, FACW, or FAC: 50% (A/B)
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 0 x2= 0
0% = Total Cover FAC species 45 x3= 135
Herb Stratum (Plot Size: 5'r or ) FACU species 40 x4 = 160
1. Anthoxanthum odoratum 40% Yes FACU UPL species 0 x5= 0
2. Agrostis species 25% Yes FAC ? Column Totals: 85  (A) 295 (B)
3. Lupinus species 15% No FAC to NOL Prevalence Index = B/A = 3.47
4. Schedonorus arundinaceus 10% No FAC Hydrophytic Vegetation Indicators:
5. Alopecurus pratensis 5% No FAC 1 - Rapid Test for Hydrophytic Vegetation
6.  Lolium perenne 5% No FAC :2 - Dominance Test is >50%
7. | 3-Prevalence Index is <3.0'
8. 4 - Morphological Adaptations1 (Provide supporting
9. T data in Remarks or on a separate sheet)
10. | 5-Wetland Non-Vascular Plants’
11. | Problematic Hydrophytic Vegetation (Explain)’
100% = Total Cover "Indicators of hydric soil and wetland hydrology must
Woody Vine Stratum (Plot Size: 10' r or ) be present.
1.
2. Hydrophytic
0% = Total Cover Vegetation Yes No X
% Bare Ground in Herb Stratum 0% Present?
Remarks:
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SOIL

Sampling Point: 11

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-13 10YR 3/2 100 SiL

13-16 10YR 4/1 98 7.5YR 4/6 2 C M SiCL

2Location: PL=Pore Lining, M=Matrix.

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.

| Histosol (A1)

| Histic Epipedon (A2)

| Black Histic (A3)

| Hydrogen Sulfide (A4)

| Depleted Below Dark Surface (A11)
| Thick Dark Surface (A12)

| Sandy Mucky Mineral (S1)

| Sandy Gleyed Matrix (S4)

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted):

___Sandy Redox (S5)

___ Stripped Matrix (S6)

__Loamy Mucky Mineral (F1) (except MLRA 1)
__Loamy Gleyed Matrix (F2)

__ Depleted Matrix (F3)

__Redox Dark Surface (F6)

__ Depleted Dark Surface (F7)

__Redox Depressions (F8)

Indicators for Problematic Hydric Soils®:
___2.cm Muck (A10)

__Red Parent Material (TF2)

__Very Shallow Dark Surface (TF12)

___ Other (Explain in Remarks)

®Indicators of hydrophytic vegetation and wetland
hydrology must be present, unless disturbed or
problematic.

Restrictive Layer (if present):

Type: Hydric Soil

Depth (inches): Present? Yes No X
Remarks:
HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)

| Surface Water (A1)
| High Water Table (A2)
Saturation (A3)
| Water Marks (B1)
| Sediment Deposits (B2)
| Drift Deposits (B3)
| Algal Mat or Crust (B4)
| lIron Deposits (B5)
| Surface Soil Cracks (B6)
| Inundation Visible on Aerial Imagery (B7)
| Sparsely Vegetated Concave Surface (B8)

____Water-Stained Leaves (B9) (except MLRA
1,2, 4A, and 4B)
____Salt Crust (B11)
____Aquatic Invertebrates (B13)
____Hydrogen Sulfide Odor (C1)
____Oxidized Rhizospheres along Living Roots (C3)
___Presence of Reduced Iron (C4)
____Recent Iron Reduction in Tilled Soils (C6)
___Stunted or Stressed Plants (D1) (LRR A)
____ Other (Explain in Remarks)

Secondary Indicators (2 or more required)

____Water-Stained Leaves (B9) (MLRA 1, 2,
4A, and 4B)

___Drainage Patterns (B10)

___Dry-Season Water Table (C2)

___Saturation Visible on Aerial Imagery (C9)

___Geomorphic Position (D2)

____Shallow Aquitard (D3)

___FAC-Neutral Test (D5)

____Raised Ant Mounds (D6) (LRR A)

___ Frost-Heave Hummocks (D7)

Field Observations:

Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes No X Depth (inches): >16
Saturation Present? Yes X No Depth (inches): 16"

(includes capillary fringe)

Wetland

Hydrology Yes No X

Present?

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

Hydrology rechecked on 3/29/2019: Pit was left open for 1+ hour; water table was at 14" and saturation was at 13".
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Frog Pond Ridge City/County: Wilsonville/Clackamas Sampling Date: 3/19/2019
Applicant/Owner: West Hills Land Development State: OR Sampling Point: 12
Investigator(s): Stacey Reed and Haley Smith Section, Township, Range: Sec. 12, T.3S., R.1W., W.M.

Landform (hillslope, terrace, etc.):  Terrace Local relief (concave, convex, none):  Concave Slope (%): <3%
Subregion (LRR): A, Northwest Forests and Coast Lat: Long: Datum:

Soil Map Unit Name: Unit 21: Concord silt loam NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology : naturally problematic? (If needed, explain any answers in Remarks.) T

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No X
Hydric Soil Present? Yes No X Is the Sampled Area
Wetland Hydrology Present? Yes X No within a Wetland? Yes No X

Precipitation:
According to the NWS Portland station, no rainfall was received on the day of the site visit and 0.84 inches within the two weeks prior.

Remarks:
VEGETATION
Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot Size: 30' r or ) % Cover Species? Status Number of Dominant Species
1. That Are OBL, FACW, or FAC: 1 (A)
2.
3. Total Number of Dominant
4 Species Across All Strata: 2 (B)
0% = Total Cover
Sapling/Shrub Stratum (Plot Size: 10'r or ) Percent of Dominant Species
1. That Are OBL, FACW, or FAC: 50% (A/B)
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 0 x2= 0
0% = Total Cover FAC species 55 x3= 165
Herb Stratum (Plot Size: 5'r or ) FACU species 25 x4 = 100
1. Phleum pratense 40% Yes FAC UPL species 5 x5= 25
2. Anthoxanthum odoratum 25% Yes FACU Column Totals: 85  (A) 290 (8)
3. Holcus lanatus 10% No FAC Prevalence Index = B/A = 3.41
4. Lupinus species 10% No FAC to NOL Hydrophytic Vegetation Indicators:
5. Rumex crispus 5% No FAC 1 - Rapid Test for Hydrophytic Vegetation
6. Avena fatua 5% No NOL :2 - Dominance Test is >50%
7. | 3-Prevalence Index is <3.0'
8. 4 - Morphological Adaptations1 (Provide supporting
9. T data in Remarks or on a separate sheet)
10. | 5-Wetland Non-Vascular Plants’
11. | Problematic Hydrophytic Vegetation (Explain)’
95% = Total Cover "Indicators of hydric soil and wetland hydrology must
Woody Vine Stratum (Plot Size: 10' r or ) be present.
1.
2. Hydrophytic
0% = Total Cover Vegetation Yes No X
% Bare Ground in Herb Stratum 5% Present?
Remarks:
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SOIL Sampling Point: 12

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-12 10YR 3/2 100 SiL

12-16 10YR 3/2 98 7.5YR 4/4 2 C M SiCL
1Type: C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.
2Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils®:
| Histosol (A1) ___Sandy Redox (S5) ___2.cm Muck (A10)
| Histic Epipedon (A2) ___ Stripped Matrix (S6) __Red Parent Material (TF2)
| Black Histic (A3) __Loamy Mucky Mineral (F1) (except MLRA 1) __Very Shallow Dark Surface (TF12)
| Hydrogen Sulfide (A4) __Loamy Gleyed Matrix (F2) ___ Other (Explain in Remarks)
| Depleted Below Dark Surface (A11) __ Depleted Matrix (F3)

Thick Dark Surface (A12) Redox Dark Surface (F6) 3 . .
— — Indicators of hydrophytic vegetation and wetland
| Sandy Mucky Mineral (S1) ___Depleted Dark Surface (F7) hydrology must be present, unless disturbed or
| Sandy Gleyed Matrix (S4) __Redox Depressions (F8) problematic.
Restrictive Layer (if present):

Type: Hydric Soil
Depth (inches): Present? Yes No X

Remarks:
HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)
| Surface Water (A1) ____Water-Stained Leaves (B9) (except MLRA ____Water-Stained Leaves (B9) (MLRA 1, 2,
| X_High Water Table (A2) 1, 2, 4A, and 4B) 4A, and 4B)
| X_Saturation (A3) ____Salt Crust (B11) ___Drainage Patterns (B10)
| Water Marks (B1) ____Aquatic Invertebrates (B13) ___Dry-Season Water Table (C2)
| Sediment Deposits (B2) ____Hydrogen Sulfide Odor (C1) ___Saturation Visible on Aerial Imagery (C9)
| Drift Deposits (B3) ____ Oxidized Rhizospheres along Living Roots (C3) ~__ Geomorphic Position (D2)
| Algal Mat or Crust (B4) ___Presence of Reduced Iron (C4) ____Shallow Aquitard (D3)
| lIron Deposits (B5) ____Recent Iron Reduction in Tilled Soils (C6) ___FAC-Neutral Test (D5)
| Surface Soil Cracks (B6) ___Stunted or Stressed Plants (D1) (LRR A) ____Raised Ant Mounds (D6) (LRR A)
| Inundation Visible on Aerial Imagery (B7) ~ __ Other (Explain in Remarks) ___ Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

Surface Water Present? Yes No X Depth (inches): Wetland
Water Table Present? Yes X No Depth (inches): 6" Hydrology Yes X No
Saturation Present? Yes X No Depth (inches): 5" Present?

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
Hydrology rechecked on 3/29/2019: pit was left open for 1+ hour; water table and saturation were both at approximately 5". Water supporting this area appears to be

broken drain tile.
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Frog Pond Ridge City/County: Wilsonville/Clackamas Sampling Date: 3/19/2019
Applicant/Owner: West Hills Land Development State: OR Sampling Point: 13
Investigator(s): Stacey Reed and Haley Smith Section, Township, Range: Sec. 12, T.3S., R.1W., W.M.

Landform (hillslope, terrace, etc.):  Terrace Local relief (concave, convex, none):  Concave Slope (%): <3%
Subregion (LRR): A, Northwest Forests and Coast Lat: Long: Datum:

Soil Map Unit Name: Unit 21: Concord silt loam NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology : naturally problematic? (If needed, explain any answers in Remarks.) T

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No
Hydric Soil Present? Yes X No Is the Sampled Area
Wetland Hydrology Present? Yes X No within a Wetland? Yes X No

Precipitation:
According to the NWS Portland station, no rainfall was received on the day of the site visit and 0.84 inches within the two weeks prior.

Remarks:
Wetland B
VEGETATION
Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot Size: 30' r or ) % Cover Species? Status Number of Dominant Species
1. That Are OBL, FACW, or FAC: 3 (A)
2.
3. Total Number of Dominant
4 Species Across All Strata: 3 (B)
0% = Total Cover
Sapling/Shrub Stratum (Plot Size: 10'r or ) Percent of Dominant Species
1. That Are OBL, FACW, or FAC: 100%  (A/B)
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 60 x1= 60
5. FACW species 0 x2= 0
0% = Total Cover FAC species 40 x3= 120
Herb Stratum (Plot Size: 5'r or ) FACU species 0 x4 = 0
1. Carex stipata 60% Yes OBL UPL species 0 x5= 0
2. Holcus lanatus 20% Yes FAC Column Totals: 100 (A) 180 (B)
3. Phleum pratense 20% Yes FAC Prevalence Index =B/A = 1.80
4 Hydrophytic Vegetation Indicators:
5 1 - Rapid Test for Hydrophytic Vegetation
6. ZZ - Dominance Test is >50%
7 | X 3-Prevalence Index is <3.0'
8 4 - Morphological Adaptations1 (Provide supporting
9 T data in Remarks or on a separate sheet)
10. | 5-Wetland Non-Vascular Plants’
11. | Problematic Hydrophytic Vegetation (Explain)’
100% = Total Cover "Indicators of hydric soil and wetland hydrology must
Woody Vine Stratum (Plot Size: 10' r or ) be present.
1.
2. Hydrophytic
0% = Total Cover Vegetation Yes X No
% Bare Ground in Herb Stratum 0% Present?
Remarks:
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SOIL

Sampling Point: 13

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-8 10YR 3/2 99 7.5YR 4/6 1 C M SiL
8-14 10YR 4/2 95 7.5YR 4/6 5 C M/PL SiL

14-16 10YR 4/2 85 7.5YR 4/6 15 C M SiL

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.
2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted):

Indicators for Problematic Hydric Soils®:

| Histosol (A1) ___Sandy Redox (S5) ___2.cm Muck (A10)
| Histic Epipedon (A2) ___ Stripped Matrix (S6) __Red Parent Material (TF2)
| Black Histic (A3) __Loamy Mucky Mineral (F1) (except MLRA 1) __Very Shallow Dark Surface (TF12)
| Hydrogen Sulfide (A4) __Loamy Gleyed Matrix (F2) ___ Other (Explain in Remarks)
| Depleted Below Dark Surface (A11) _X Depleted Matrix (F3)
Thick Dark Surface (A12) Redox Dark Surface (F6) 3 . .
— — Indicators of hydrophytic vegetation and wetland
| Sandy Mucky Mineral (S1) ___Depleted Dark Surface (F7) hydrology must be present, unless disturbed or
| Sandy Gleyed Matrix (S4) __Redox Depressions (F8) problematic.
Restrictive Layer (if present):
Type: Hydric Soil
Depth (inches): Present? Yes X No
Remarks:
HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)

Sparsely Vegetated Concave Surface (B8)

Secondary Indicators (2 or more required)

| Surface Water (A1) ____Water-Stained Leaves (B9) (except MLRA ____Water-Stained Leaves (B9) (MLRA 1, 2,
| X_High Water Table (A2) 1, 2, 4A, and 4B) 4A, and 4B)

| X_Saturation (A3) ____Salt Crust (B11) ___Drainage Patterns (B10)

| Water Marks (B1) ____Aquatic Invertebrates (B13) ___Dry-Season Water Table (C2)

| Sediment Deposits (B2) ____Hydrogen Sulfide Odor (C1) ___Saturation Visible on Aerial Imagery (C9)
| Drift Deposits (B3) ____ Oxidized Rhizospheres along Living Roots (C3) ~__ Geomorphic Position (D2)

| Algal Mat or Crust (B4) ___Presence of Reduced Iron (C4) ____Shallow Aquitard (D3)

| lIron Deposits (B5) ____Recent Iron Reduction in Tilled Soils (C6) ___FAC-Neutral Test (D5)

| Surface Soil Cracks (B6) ___Stunted or Stressed Plants (D1) (LRR A) ____Raised Ant Mounds (D6) (LRR A)

| Inundation Visible on Aerial Imagery (B7) ~ __ Other (Explain in Remarks) ___ Frost-Heave Hummocks (D7)

Field Observations:

(includes capillary fringe)

Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes X No Depth (inches): 4"
Saturation Present? Yes X No Depth (inches): 2"

Wetland
Hydrology Yes X No

Present?

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

Hydrology was rechecked on 3/29/2019: pit was left open for 30+ minutes; water table and saturation were both to surface.
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Frog Pond Ridge City/County: Wilsonville/Clackamas Sampling Date: 3/19/2019
Applicant/Owner: West Hills Land Development State: OR Sampling Point: 14
Investigator(s): Stacey Reed and Haley Smith Section, Township, Range: Sec. 12, T.3S., R.1W., W.M.

Landform (hillslope, terrace, etc.):  Terrace Local relief (concave, convex, none):  Convex Slope (%): <3%
Subregion (LRR): A, Northwest Forests and Coast Lat: Long: Datum:

Soil Map Unit Name: Unit 21: Concord silt loam NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)
Are Vegetation , Sail , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No
Are Vegetation , Soil , or Hydrology : naturally problematic? (If needed, explain any answers in Remarks.) T
SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present? Yes X No

Hydric Soil Present? Yes No X Is the Sampled Area

Wetland Hydrology Present? Yes No X within a Wetland? Yes No X

Precipitation:
According to the NWS Portland station, no rainfall was received on the day of the site visit and 0.84 inches within the two weeks prior.

Remarks:
VEGETATION
Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot Size: 30' r or ) % Cover Species? Status Number of Dominant Species
1. That Are OBL, FACW, or FAC: 2 (A)
2.
3. Total Number of Dominant
4 Species Across All Strata: 2 (B)
0% = Total Cover
Sapling/Shrub Stratum (Plot Size: 10'r or ) Percent of Dominant Species
1. That Are OBL, FACW, or FAC: 100%  (A/B)
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 0 x2= 0
0% = Total Cover FAC species 85 x3= 255
Herb Stratum (Plot Size: 5'r or ) FACU species 0 x4 = 0

Agrostis species 45% Yes FAC ? UPL species 15  x5= 75
Alopecurus pratensis 40% Yes FAC Column Totals: 100  (A) 330 (B)
Avena fatua 15% No NOL Prevalence Index =B/A = 3.30

Hydrophytic Vegetation Indicators:

1
2

3

4

5 1 - Rapid Test for Hydrophytic Vegetation
6. 72 - Dominance Test is >50%
; 1=
8

9

1

1

| 3-Prevalence Index is <3.0'

| 4 -Morphological Adaptations1 (Provide supporting

data in Remarks or on a separate sheet)

0. | 5-Wetland Non-Vascular Plants’
1. | Problematic Hydrophytic Vegetation (Explain)’
100% = Total Cover "Indicators of hydric soil and wetland hydrology must
Woody Vine Stratum (Plot Size: 10' r or ) be present.
1.
2. Hydrophytic
0% = Total Cover Vegetation Yes X No

% Bare Ground in Herb Stratum 0% Present?

Remarks:
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SOIL

Sampling Point: 14

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-11 10YR 3/2 100 SiL

11-16 10YR 3/2 95 7.5YR 4/6 5 C M SiL

2Location: PL=Pore Lining, M=Matrix.

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.

| Histosol (A1)

| Histic Epipedon (A2)

| Black Histic (A3)

| Hydrogen Sulfide (A4)

| Depleted Below Dark Surface (A11)
| Thick Dark Surface (A12)

| Sandy Mucky Mineral (S1)

| Sandy Gleyed Matrix (S4)

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted):

___Sandy Redox (S5)

___ Stripped Matrix (S6)

__Loamy Mucky Mineral (F1) (except MLRA 1)
__Loamy Gleyed Matrix (F2)

__ Depleted Matrix (F3)

__Redox Dark Surface (F6)

__ Depleted Dark Surface (F7)

__Redox Depressions (F8)

Indicators for Problematic Hydric Soils®:
___2.cm Muck (A10)

__Red Parent Material (TF2)

__Very Shallow Dark Surface (TF12)

___ Other (Explain in Remarks)

®Indicators of hydrophytic vegetation and wetland
hydrology must be present, unless disturbed or
problematic.

Restrictive Layer (if present):

Type: Hydric Soil

Depth (inches): Present? Yes No X
Remarks:
HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)

| Surface Water (A1)
| High Water Table (A2)
Saturation (A3)
| Water Marks (B1)
| Sediment Deposits (B2)
| Drift Deposits (B3)
| Algal Mat or Crust (B4)
| lIron Deposits (B5)
| Surface Soil Cracks (B6)
| Inundation Visible on Aerial Imagery (B7)
| Sparsely Vegetated Concave Surface (B8)

____Water-Stained Leaves (B9) (except MLRA
1,2, 4A, and 4B)
____Salt Crust (B11)
____Aquatic Invertebrates (B13)
____Hydrogen Sulfide Odor (C1)
____Oxidized Rhizospheres along Living Roots (C3)
___Presence of Reduced Iron (C4)
____Recent Iron Reduction in Tilled Soils (C6)
___Stunted or Stressed Plants (D1) (LRR A)
____ Other (Explain in Remarks)

Secondary Indicators (2 or more required)

____Water-Stained Leaves (B9) (MLRA 1, 2,
4A, and 4B)

___Drainage Patterns (B10)

___Dry-Season Water Table (C2)

___Saturation Visible on Aerial Imagery (C9)

___Geomorphic Position (D2)
____Shallow Aquitard (D3)
___FAC-Neutral Test (D5)
____Raised Ant Mounds (D6) (LRR A)
___ Frost-Heave Hummocks (D7)

Field Observations:

Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes No X Depth (inches):  >16"
Saturation Present? Yes X No Depth (inches): 14"

(includes capillary fringe)

Wetland

Hydrology Yes No X

Present?

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

AKS Job 7005

USACE Western Mountains, Valleys and Coast - Version 2.0




WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Frog Pond Ridge City/County: Wilsonville/Clackamas Sampling Date: 3/29/2019
Applicant/Owner: West Hills Land Development State: OR Sampling Point: 15
Investigator(s): Samantha Sharka and Haley Smith Section, Township, Range: Sec. 12, T.3S., R.1W., W.M.

Landform (hillslope, terrace, etc.):  Terrace Local relief (concave, convex, none):  Convex Slope (%): <3%
Subregion (LRR): A, Northwest Forests and Coast Lat: Long: Datum:

Soil Map Unit Name: Unit 21: Concord silt loam NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology : naturally problematic? (If needed, explain any answers in Remarks.) T

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No
Hydric Soil Present? Yes No X Is the Sampled Area
Wetland Hydrology Present? Yes No X within a Wetland? Yes No X

Precipitation:
According to the NWS Portland station, no rainfall was received on the day of the site visit and 0.57 inches within the two weeks prior.

Remarks:
VEGETATION
Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot Size: 30' r or ) % Cover Species? Status Number of Dominant Species
1. That Are OBL, FACW, or FAC: 2 (A)
2.
3. Total Number of Dominant
4 Species Across All Strata: 2 (B)
0% = Total Cover
Sapling/Shrub Stratum (Plot Size: 10'r or ) Percent of Dominant Species
1. That Are OBL, FACW, or FAC: 100%  (A/B)
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 0 x2= 0
0% = Total Cover FAC species 90 x3= 270
Herb Stratum (Plot Size: 5'r or ) FACU species 10 x4 = 40

Alopecurus pratensis 50% Yes FAC UPL species 0 x5= 0
Schedonorus arundinaceus 40% Yes FAC Column Totals: 100  (A) 310 (B)
Galium aparine 10% No FACU Prevalence Index = B/A = 3.10

Hydrophytic Vegetation Indicators:

1
2

3

4

5 1 - Rapid Test for Hydrophytic Vegetation
6. 72 - Dominance Test is >50%
; 1=
8

9

1

1

| 3-Prevalence Index is <3.0'

| 4 -Morphological Adaptations1 (Provide supporting

data in Remarks or on a separate sheet)

0. | 5-Wetland Non-Vascular Plants’
1. | Problematic Hydrophytic Vegetation (Explain)’
100% = Total Cover "Indicators of hydric soil and wetland hydrology must
Woody Vine Stratum (Plot Size: 10' r or ) be present.
1.
2. Hydrophytic
0% = Total Cover Vegetation Yes X No

% Bare Ground in Herb Stratum 0% Present?

Remarks:
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SOIL

Sampling Point: 15

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-10 10YR 3/2 100 SiL

10-14 10YR 3/2 99 7.5YR 4/4 1 C M SiL

14-17 10YR 4/2 95 7.5YR 4/6 5 C M SiL+

2Location: PL=Pore Lining, M=Matrix.

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.

| Histosol (A1)

| Histic Epipedon (A2)

| Black Histic (A3)

| Hydrogen Sulfide (A4)

| Depleted Below Dark Surface (A11)
| Thick Dark Surface (A12)

| Sandy Mucky Mineral (S1)

| Sandy Gleyed Matrix (S4)

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted):

___Sandy Redox (S5)

___ Stripped Matrix (S6)

__Loamy Mucky Mineral (F1) (except MLRA 1)
__Loamy Gleyed Matrix (F2)

__ Depleted Matrix (F3)

__Redox Dark Surface (F6)

__ Depleted Dark Surface (F7)

__Redox Depressions (F8)

Indicators for Problematic Hydric Soils®:
___2.cm Muck (A10)

__Red Parent Material (TF2)

__Very Shallow Dark Surface (TF12)

___ Other (Explain in Remarks)

®Indicators of hydrophytic vegetation and wetland
hydrology must be present, unless disturbed or
problematic.

Restrictive Layer (if present):

Type: Hydric Soil

Depth (inches): Present? Yes No X
Remarks:
HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)

| Surface Water (A1)
| High Water Table (A2)
Saturation (A3)
| Water Marks (B1)
| Sediment Deposits (B2)
| Drift Deposits (B3)
| Algal Mat or Crust (B4)
| lIron Deposits (B5)
| Surface Soil Cracks (B6)
| Inundation Visible on Aerial Imagery (B7)
| Sparsely Vegetated Concave Surface (B8)

____Water-Stained Leaves (B9) (except MLRA
1,2, 4A, and 4B)
____Salt Crust (B11)
____Aquatic Invertebrates (B13)
____Hydrogen Sulfide Odor (C1)
____Oxidized Rhizospheres along Living Roots (C3)
___Presence of Reduced Iron (C4)
____Recent Iron Reduction in Tilled Soils (C6)
___Stunted or Stressed Plants (D1) (LRR A)
____ Other (Explain in Remarks)

Secondary Indicators (2 or more required)

____Water-Stained Leaves (B9) (MLRA 1, 2,
4A, and 4B)

___Drainage Patterns (B10)

___Dry-Season Water Table (C2)

___Saturation Visible on Aerial Imagery (C9)

___Geomorphic Position (D2)
____Shallow Aquitard (D3)
___FAC-Neutral Test (D5)
____Raised Ant Mounds (D6) (LRR A)
___ Frost-Heave Hummocks (D7)

Field Observations:

Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes No X Depth (inches):  >17"
Saturation Present? Yes No X Depth (inches): >17"

(includes capillary fringe)

Wetland

Hydrology Yes No X

Present?

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
Left pit open for 1+ hour. Soils are dry.
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Frog Pond Ridge City/County: Wilsonville/Clackamas Sampling Date: 3/29/2019
Applicant/Owner: West Hills Land Development State: OR Sampling Point: 16
Investigator(s): Samantha Sharka and Haley Smith Section, Township, Range: Sec. 12, T.3S., R.1W., W.M.

Landform (hillslope, terrace, etc.):  Terrace Local relief (concave, convex, none):  Convex Slope (%): <3%
Subregion (LRR): A, Northwest Forests and Coast Lat: Long: Datum:

Soil Map Unit Name: Unit 21: Concord silt loam NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology : naturally problematic? (If needed, explain any answers in Remarks.) T

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No
Hydric Soil Present? Yes No X Is the Sampled Area
Wetland Hydrology Present? Yes No X within a Wetland? Yes No X

Precipitation:
According to the NWS Portland station, no rainfall was received on the day of the site visit and 0.57 inches within the two weeks prior.

Remarks:
VEGETATION
Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot Size: 30' r or ) % Cover Species? Status Number of Dominant Species
1. That Are OBL, FACW, or FAC: 3 (A)
2.
3. Total Number of Dominant
4 Species Across All Strata: 3 (B)
0% = Total Cover
Sapling/Shrub Stratum (Plot Size: 10'r or ) Percent of Dominant Species
1. Rubus armeniacus 20% Yes FAC That Are OBL, FACW, or FAC: 100% (A/B)
2 Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4 OBL species 0 x1= 0
5 FACW species 0 x2= 0
20% = Total Cover FAC species 90 x3= 270
Herb Stratum (Plot Size: 5'r or ) FACU species 2 x4 = 8
1. Alopecurus pratensis 50% Yes FAC UPL species 0 x5= 0
2. schedonorus arundinaceus 20% Yes FAC Column Totals: 92 (A) 278 (B)
3. Vicia species 7% No FAC to UPL Prevalence Index =B/A = 3.02
4. Galium aparine 2% No FACU Hydrophytic Vegetation Indicators:
5. 1 - Rapid Test for Hydrophytic Vegetation
6. ZZ - Dominance Test is >50%
7. | 3-Prevalence Index is <3.0'
8. 4 - Morphological Adaptations1 (Provide supporting
9. T data in Remarks or on a separate sheet)
10. | 5-Wetland Non-Vascular Plants’
11. | Problematic Hydrophytic Vegetation (Explain)’
79% = Total Cover "Indicators of hydric soil and wetland hydrology must
Woody Vine Stratum (Plot Size: 10' r or ) be present.
1.
2. Hydrophytic
0% = Total Cover Vegetation Yes X No
% Bare Ground in Herb Stratum 21% Present?
Remarks:
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SOIL Sampling Point: 16

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-14 10YR 3/2 100 SiL

14-16 10YR 4/2 95 7.5YR 4/6 5 C M SiL+

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.
2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils®:
| Histosol (A1) ___Sandy Redox (S5) ___2.cm Muck (A10)
| Histic Epipedon (A2) ___ Stripped Matrix (S6) __Red Parent Material (TF2)
| Black Histic (A3) __Loamy Mucky Mineral (F1) (except MLRA 1) __Very Shallow Dark Surface (TF12)
| Hydrogen Sulfide (A4) __Loamy Gleyed Matrix (F2) ___ Other (Explain in Remarks)
| Depleted Below Dark Surface (A11) __ Depleted Matrix (F3)

Thick Dark Surface (A12) Redox Dark Surface (F6) 3 . .
— — Indicators of hydrophytic vegetation and wetland
| Sandy Mucky Mineral (S1) ___Depleted Dark Surface (F7) hydrology must be present, unless disturbed or
| Sandy Gleyed Matrix (S4) __Redox Depressions (F8) problematic.
Restrictive Layer (if present):

Type: Hydric Soil
Depth (inches): Present? Yes No X

Remarks:
HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)
| Surface Water (A1) ____Water-Stained Leaves (B9) (except MLRA ____Water-Stained Leaves (B9) (MLRA 1, 2,
| High Water Table (A2) 1, 2, 4A, and 4B) 4A, and 4B)
| Saturation (A3) ____Salt Crust (B11) ___Drainage Patterns (B10)
| Water Marks (B1) ____Aquatic Invertebrates (B13) ___Dry-Season Water Table (C2)
| Sediment Deposits (B2) ____Hydrogen Sulfide Odor (C1) ___Saturation Visible on Aerial Imagery (C9)
| Drift Deposits (B3) ____ Oxidized Rhizospheres along Living Roots (C3) ~__ Geomorphic Position (D2)
| Algal Mat or Crust (B4) ___Presence of Reduced Iron (C4) ____Shallow Aquitard (D3)
| lIron Deposits (B5) ____Recent Iron Reduction in Tilled Soils (C6) ___FAC-Neutral Test (D5)
| Surface Soil Cracks (B6) ___Stunted or Stressed Plants (D1) (LRR A) ____Raised Ant Mounds (D6) (LRR A)
| Inundation Visible on Aerial Imagery (B7) ~ __ Other (Explain in Remarks) ___ Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

Surface Water Present? Yes No X Depth (inches): Wetland
Water Table Present? Yes X No Depth (inches): 16" Hydrology Yes No X
Saturation Present? Yes X No Depth (inches): 14" Present?

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
Left pit open for 20+ minutes.
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Frog Pond Ridge City/County: Wilsonville/Clackamas Sampling Date: 3/29/2019
Applicant/Owner: West Hills Land Development State: OR Sampling Point: 17
Investigator(s): Samantha Sharka and Haley Smith Section, Township, Range: Sec. 12, T.3S., R.1W., W.M.

Landform (hillslope, terrace, etc.):  Terrace Local relief (concave, convex, none):  Convex Slope (%): <3%
Subregion (LRR): A, Northwest Forests and Coast Lat: Long: Datum:

Soil Map Unit Name: Unit 21: Concord silt loam NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology : naturally problematic? (If needed, explain any answers in Remarks.) T

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No
Hydric Soil Present? Yes No X Is the Sampled Area
Wetland Hydrology Present? Yes No X within a Wetland? Yes No X

Precipitation:
According to the NWS Portland station, no rainfall was received on the day of the site visit and 0.57 inches within the two weeks prior.

Remarks:
VEGETATION
Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot Size: 30' r or ) % Cover Species? Status Number of Dominant Species
1. That Are OBL, FACW, or FAC: 2 (A)
2.
3. Total Number of Dominant
4 Species Across All Strata: 2 (B)
0% = Total Cover
Sapling/Shrub Stratum (Plot Size: 10'r or ) Percent of Dominant Species
1. That Are OBL, FACW, or FAC: 100%  (A/B)
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 0 x2= 0
0% = Total Cover FAC species 95 x3= 285
Herb Stratum (Plot Size: 5'r or ) FACU species 0 x4 = 0
1. Alopecurus pratensis 50% Yes FAC UPL species 0 x5= 0
2. schedonorus arundinaceus 45% Yes FAC Column Totals: 95  (A) 285 (B)
3. Vicia species 5% No FAC to UPL Prevalence Index =B/A = 3.00
4 Hydrophytic Vegetation Indicators:
5 1 - Rapid Test for Hydrophytic Vegetation
6. ZZ - Dominance Test is >50%
7 | X 3 - Prevalence Index is <3.0'
8 4 - Morphological Adaptations1 (Provide supporting
9 T data in Remarks or on a separate sheet)
10. | 5-Wetland Non-Vascular Plants’
11. | Problematic Hydrophytic Vegetation (Explain)’
100% = Total Cover "Indicators of hydric soil and wetland hydrology must
Woody Vine Stratum (Plot Size: 10' r or ) be present.
1.
2. Hydrophytic
0% = Total Cover Vegetation Yes X No
% Bare Ground in Herb Stratum 0% Present?
Remarks:
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SOIL

Sampling Point: 17
Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-10 10YR 3/2 100 SiL

10-16 10YR 3/2 65 SiL

10YR 4/2 30 7.5YR 3/4 5 C M SiCL
16-19 10YR 4/2 95 7.5YR 3/4 5 C M CL

2Location: PL=Pore Lining, M=Matrix.

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.

| Histosol (A1)

| Histic Epipedon (A2)

| Black Histic (A3)

| Hydrogen Sulfide (A4)

| Depleted Below Dark Surface (A11)
| Thick Dark Surface (A12)

| Sandy Mucky Mineral (S1)

| Sandy Gleyed Matrix (S4)

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted):

___Sandy Redox (S5)

___ Stripped Matrix (S6)

__Loamy Mucky Mineral (F1) (except MLRA 1)
__Loamy Gleyed Matrix (F2)

__ Depleted Matrix (F3)

__Redox Dark Surface (F6)

__ Depleted Dark Surface (F7)

__Redox Depressions (F8)

Indicators for Problematic Hydric Soils®:
___2.cm Muck (A10)

__Red Parent Material (TF2)

__Very Shallow Dark Surface (TF12)

___ Other (Explain in Remarks)

®Indicators of hydrophytic vegetation and wetland
hydrology must be present, unless disturbed or
problematic.

Restrictive Layer (if present):

Type: Hydric Soil

Depth (inches): Present? Yes No X
Remarks:
HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)

| Surface Water (A1)
| High Water Table (A2)
Saturation (A3)
| Water Marks (B1)
| Sediment Deposits (B2)
| Drift Deposits (B3)
| Algal Mat or Crust (B4)
| lIron Deposits (B5)
| Surface Soil Cracks (B6)
| Inundation Visible on Aerial Imagery (B7)
| Sparsely Vegetated Concave Surface (B8)

____Water-Stained Leaves (B9) (except MLRA
1,2, 4A, and 4B)
____Salt Crust (B11)
____Aquatic Invertebrates (B13)
____Hydrogen Sulfide Odor (C1)
____Oxidized Rhizospheres along Living Roots (C3)
___Presence of Reduced Iron (C4)
____Recent Iron Reduction in Tilled Soils (C6)
___Stunted or Stressed Plants (D1) (LRR A)
____ Other (Explain in Remarks)

Secondary Indicators (2 or more required)

____Water-Stained Leaves (B9) (MLRA 1, 2,
4A, and 4B)

___Drainage Patterns (B10)

___Dry-Season Water Table (C2)

___Saturation Visible on Aerial Imagery (C9)

___Geomorphic Position (D2)
____Shallow Aquitard (D3)
___FAC-Neutral Test (D5)
____Raised Ant Mounds (D6) (LRR A)
___ Frost-Heave Hummocks (D7)

Field Observations:

Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes No X Depth (inches):  >19"
Saturation Present? Yes No X Depth (inches): >19"

(includes capillary fringe)

Wetland

Hydrology Yes No X

Present?

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
Left pit open for 30+ minutes.
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Frog Pond Ridge City/County: Wilsonville/Clackamas Sampling Date: 3/29/2019
Applicant/Owner: West Hills Land Development State: OR Sampling Point: 18
Investigator(s): Samantha Sharka and Haley Smith Section, Township, Range: Sec. 12, T.3S., R.1W., W.M.

Landform (hillslope, terrace, etc.).  Hillslope Local relief (concave, convex, none): None Slope (%): <3%
Subregion (LRR): A, Northwest Forests and Coast Lat: Long: Datum:

Soil Map Unit Name: Unit 91B: Woodburn silt loam, 3% to 8% slopes NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology : naturally problematic? (If needed, explain any answers in Remarks.) T

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No X
Hydric Soil Present? Yes No X Is the Sampled Area
Wetland Hydrology Present? Yes No X within a Wetland? Yes No X

Precipitation:
According to the NWS Portland station, no rainfall was received on the day of the site visit and 0.57 inches within the two weeks prior.

Remarks:
VEGETATION
Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot Size: 30' r or ) % Cover Species? Status Number of Dominant Species
1. That Are OBL, FACW, or FAC: 1 (A)
2.
3. Total Number of Dominant
4 Species Across All Strata: 2 (B)
0% = Total Cover
Sapling/Shrub Stratum (Plot Size: 10'r or ) Percent of Dominant Species
1. That Are OBL, FACW, or FAC: 50% (A/B)
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 0 x2= 0
0% = Total Cover FAC species 30 x3= 90
Herb Stratum (Plot Size: 5'r or ) FACU species 65 x4 = 260
1. Dactylis glomerata 65% Yes FACU UPL species 0 x5= 0
2. Agrostis species 20% Yes FAC ? Column Totals: 95  (A) 350 (B)
3. Alopecurus pratensis 10% No FAC Prevalence Index =B/A = 3.68
4. Vicia species 5% No FAC to UPL Hydrophytic Vegetation Indicators:
5. 1 - Rapid Test for Hydrophytic Vegetation
6. :2 - Dominance Test is >50%
7. | 3-Prevalence Index is <3.0'
8. 4 - Morphological Adaptations1 (Provide supporting
9. T data in Remarks or on a separate sheet)
10. | 5-Wetland Non-Vascular Plants’
11. | Problematic Hydrophytic Vegetation (Explain)’
100% = Total Cover "Indicators of hydric soil and wetland hydrology must
Woody Vine Stratum (Plot Size: 10' r or ) be present.
1.
2. Hydrophytic
0% = Total Cover Vegetation Yes No X
% Bare Ground in Herb Stratum 0% Present?
Remarks:
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SOIL

Sampling Point: 18

Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-14 10YR 3/2 100 SiL

14-16 10YR 4/2 60 7.5YR 4/6 10 C M SiCL

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.
2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted):
| Histosol (A1)

| Histic Epipedon (A2)

| Black Histic (A3)

| Hydrogen Sulfide (A4)

| Depleted Below Dark Surface (A11)
| Thick Dark Surface (A12)

| Sandy Mucky Mineral (S1)

| Sandy Gleyed Matrix (S4)

___Sandy Redox (S5)

___ Stripped Matrix (S6)

__Loamy Mucky Mineral (F1) (except MLRA 1)
__Loamy Gleyed Matrix (F2)

__ Depleted Matrix (F3)

__Redox Dark Surface (F6)

__ Depleted Dark Surface (F7)

__Redox Depressions (F8)

Indicators for Problematic Hydric Soils®:
___2.cm Muck (A10)

__Red Parent Material (TF2)

__Very Shallow Dark Surface (TF12)

___ Other (Explain in Remarks)

®Indicators of hydrophytic vegetation and wetland
hydrology must be present, unless disturbed or
problematic.

Restrictive Layer (if present):
Type:

Depth (inches):

Hydric Soil
Present? Yes No X

Remarks:
Earthworms present at 0-9" depth.

HYDROLOGY

Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)
| Surface Water (A1)

| High Water Table (A2)

Saturation (A3)
Water Marks (B1)

____Water-Stained Leaves (B9) (except MLRA
1,2, 4A, and 4B)
____Salt Crust (B11)
____Aquatic Invertebrates (B13)
____Hydrogen Sulfide Odor (C1)
____Oxidized Rhizospheres along Living Roots (C3)
___Presence of Reduced Iron (C4)
____Recent Iron Reduction in Tilled Soils (C6)
___Stunted or Stressed Plants (D1) (LRR A)
____ Other (Explain in Remarks)

| Sediment Deposits (B2)

| Drift Deposits (B3)

| Algal Mat or Crust (B4)

| lIron Deposits (B5)

| Surface Soil Cracks (B6)

| Inundation Visible on Aerial Imagery (B7)
| Sparsely Vegetated Concave Surface (B8)

Secondary Indicators (2 or more required)

____Water-Stained Leaves (B9) (MLRA 1, 2,
4A, and 4B)

___Drainage Patterns (B10)

___Dry-Season Water Table (C2)

___Saturation Visible on Aerial Imagery (C9)

___Geomorphic Position (D2)
____Shallow Aquitard (D3)
___FAC-Neutral Test (D5)
____Raised Ant Mounds (D6) (LRR A)
___ Frost-Heave Hummocks (D7)

Field Observations:

Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes No X Depth (inches):  >16"
Saturation Present? Yes No X Depth (inches): >16"

(includes capillary fringe)

Wetland
Hydrology Yes No X

Present?

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
Pit was left open for 1 hour.
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Frog Pond Ridge City/County: Wilsonville / Clackamas Sampling Date: 11/22/2019
Applicant/Owner: West Hills Land Development / West Linn-Wilsonville School District State: OR Sampling Point: 1A
Investigator(s): Haley Teach and Samantha Sharka Section, Township, Range: Sec. 12, T. 3S., R.1W., W. M.

Landform (hillslope, terrace, etc.):  Terrace Local relief (concave, convex, none): None Slope (%): <3%
Subregion (LRR): A, Northwest Forests and Coast Lat:  45.319830 Long: -122.748236 Datum:

Soil Map Unit Name: Unit 21: Concord silt loam NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No X (If no, explain in Remarks)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology : naturally problematic? (If needed, explain any answers in Remarks.) T

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No
Hydric Soil Present? Yes No X Is the Sampled Area
Wetland Hydrology Present? Yes No X within a Wetland? Yes No X

Precipitation:
According to the NWS Portland weather station, no rainfall was received on the day of the site visit and 1.22 inches were received within the two weeks prior. Climatic
conditions are considered drier than normal for the three months prior.

Remarks:
VEGETATION
Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot Size: 30'r or ) % Cover Species? Status Number of Dominant Species
1. Thuja plicata 20% Yes FAC That Are OBL, FACW, or FAC: 6 (A)
2.
3. Total Number of Dominant
4 Species Across All Strata: 6 (B)
20% = Total Cover
Sapling/Shrub Stratum (Plot Size: 10'r or ) Percent of Dominant Species
1. Rubus armeniacus 15% Yes FAC That Are OBL, FACW, or FAC: 100% (A/B)
2. Rosa species 10% Yes FAC* Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 0 x2= 0
25% = Total Cover FAC species 85 x3= 255
Herb Stratum (Plot Size: 5'r or ) FACU species 5 x4 = 20
1. Schedonorus arundinaceus 20% Yes FAC UPL species 5 x5= 25
2. Holcus lanatus 10% Yes FAC Column Totals: 95  (A) 300 (B)
3. Vicia species 10% Yes FAC* Prevalence Index =B/A = 3.16
4.  Geranium molle 5% No NOL Hydrophytic Vegetation Indicators:
5. Hypochaeris radicata 5% No FACU 1 - Rapid Test for Hydrophytic Vegetation
6. ZZ - Dominance Test is >50%
7. | 3-Prevalence Index is <3.0'
8. 4 - Morphological Adaptations1 (Provide supporting
9. T data in Remarks or on a separate sheet)
10. | 5-Wetland Non-Vascular Plants’
11. | Problematic Hydrophytic Vegetation (Explain)’
50% = Total Cover "Indicators of hydric soil and wetland hydrology must
Woody Vine Stratum (Plot Size: 10' r or ) be present.
1.
2. Hydrophytic
0% = Total Cover Vegetation Yes X No
% Bare Ground in Herb Stratum 50% Present?
Remarks:

*Assumed FAC. Bare ground exposed.
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SOIL

Sampling Point: 1A
Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-14 10YR 3/2 100 SiL
1Type: C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.
2Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted): Indicators for Problematic Hydric Soils®:
| Histosol (A1) ___Sandy Redox (S5) ___2.cm Muck (A10)
| Histic Epipedon (A2) ___ Stripped Matrix (S6) __Red Parent Material (TF2)
| Black Histic (A3) __Loamy Mucky Mineral (F1) (except MLRA 1) __Very Shallow Dark Surface (TF12)
| Hydrogen Sulfide (A4) __Loamy Gleyed Matrix (F2) ___ Other (Explain in Remarks)
| Depleted Below Dark Surface (A11) __ Depleted Matrix (F3)
Thick Dark Surface (A12) Redox Dark Surface (F6) 3 . .
— — Indicators of hydrophytic vegetation and wetland
| Sandy Mucky Mineral (S1) ___Depleted Dark Surface (F7) hydrology must be present, unless disturbed or
| Sandy Gleyed Matrix (S4) __Redox Depressions (F8) problematic.
Restrictive Layer (if present):
Type: Hydric Soil
Depth (inches): Present? Yes No X
Remarks:
Roots throughout.
HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)
| Surface Water (A1) ____Water-Stained Leaves (B9) (except MLRA ____Water-Stained Leaves (B9) (MLRA 1, 2,
| High Water Table (A2) 1, 2, 4A, and 4B) 4A, and 4B)
| Saturation (A3) ____Salt Crust (B11) ___Drainage Patterns (B10)
| Water Marks (B1) ____Aquatic Invertebrates (B13) ___Dry-Season Water Table (C2)
| Sediment Deposits (B2) ____Hydrogen Sulfide Odor (C1) ___Saturation Visible on Aerial Imagery (C9)
| Drift Deposits (B3) ____ Oxidized Rhizospheres along Living Roots (C3) ~__ Geomorphic Position (D2)
| Algal Mat or Crust (B4) ___Presence of Reduced Iron (C4) ____Shallow Aquitard (D3)
| lIron Deposits (B5) ____Recent Iron Reduction in Tilled Soils (C6) ___FAC-Neutral Test (D5)
| Surface Soil Cracks (B6) ___Stunted or Stressed Plants (D1) (LRR A) ____Raised Ant Mounds (D6) (LRR A)
| Inundation Visible on Aerial Imagery (B7) ~ __ Other (Explain in Remarks) ___ Frost-Heave Hummocks (D7)
| Sparsely Vegetated Concave Surface (B8)
Field Observations:
Surface Water Present? Yes No X Depth (inches): Wetland
Water Table Present? Yes No X Depth (inches): >14" Hydrology Yes No X
Saturation Present? Yes No X Depth (inches): >14" Present?
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
Soils are dry.

AKS Job 7005
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Frog Pond Ridge City/County: Wilsonville / Clackamas Sampling Date: 11/22/2019
Applicant/Owner: West Hills Land Development / West Linn-Wilsonville School District State: OR Sampling Point: 2A
Investigator(s): Haley Teach and Samantha Sharka Section, Township, Range: Sec. 12, T. 3S., R.1W., W. M.

Landform (hillslope, terrace, etc.):  Terrace Local relief (concave, convex, none). Sl. Concave Slope (%):  <3%
Subregion (LRR): A, Northwest Forests and Coast Lat:  45.319822 Long: -122.748169 Datum:

Soil Map Unit Name: Unit 21: Concord silt loam NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No X (If no, explain in Remarks)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology : naturally problematic? (If needed, explain any answers in Remarks.) T

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No
Hydric Soil Present? Yes No X Is the Sampled Area
Wetland Hydrology Present? Yes No X within a Wetland? Yes No X

Precipitation:
According to the NWS Portland weather station, no rainfall was received on the day of the site visit and 1.22 inches were received within the two weeks prior. Climatic
conditions are considered drier than normal for the three months prior.

Remarks:
Plot is located 1 foot higher in elevation than Plot 1 and approximately 3 feet from the top of bank of Willow Creek.

VEGETATION

Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot Size: 30'r or ) % Cover Species? Status Number of Dominant Species

1. That Are OBL, FACW, or FAC: 3 (A)

2
3. Total Number of Dominant
4 Species Across All Strata: 3 (B)

0% = Total Cover
Sapling/Shrub Stratum (Plot Size: 10" r or ) Percent of Dominant Species

Rubus armeniacus 40% Yes FAC That Are OBL, FACW, or FAC: 100% (A/B)

Rosa species 15% Yes FAC* Prevalence Index worksheet:
Total % Cover of: Multiply by:

OBL species 0 x1= 0

ok w0bh =

FACW species 0 x2= 0
55% = Total Cover FAC species 130 x3= 390

Herb Stratum (Plot Size: 5'r or ) FACU species 0 x4 = 0

Poa species 75% Yes FAC* UPL species 5 x5= 25

Geranium molle 5% No NOL Column Totals: 135 (A) 415 (8)
Prevalence Index = B/A = 3.07

Hydrophytic Vegetation Indicators:

1 - Rapid Test for Hydrophytic Vegetation
X 2 - Dominance Test is >50%

| 3-Prevalence Index is <3.0'

| 4 -Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

| 5-Wetland Non-Vascular Plants’
| Problematic Hydrophytic Vegetation (Explain)’

229 ® N ok wNd >

= O

80% = Total Cover "Indicators of hydric soil and wetland hydrology must
Woody Vine Stratum (Plot Size: 10' r or ) be present.

1.
2. Hydrophytic

0% = Total Cover Vegetation Yes X No
% Bare Ground in Herb Stratum 20% Present?

Remarks:
*Assumed FAC.

USACE Western Mountains, Valleys and Coast - Version 2.0
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SOIL

Sampling Point: 2A
Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-14 10YR 3/2 100 SiL
14-16 10YR 4/2 95 7.5YR 4/6 5 C M SiL

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.
2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted):

Indicators for Problematic Hydric Soils®:

| Histosol (A1) ___Sandy Redox (S5) ___2.cm Muck (A10)
| Histic Epipedon (A2) ___ Stripped Matrix (S6) __Red Parent Material (TF2)
| Black Histic (A3) __Loamy Mucky Mineral (F1) (except MLRA 1) __Very Shallow Dark Surface (TF12)
| Hydrogen Sulfide (A4) __Loamy Gleyed Matrix (F2) ___ Other (Explain in Remarks)
| Depleted Below Dark Surface (A11) __ Depleted Matrix (F3)
Thick Dark Surface (A12) Redox Dark Surface (F6) 3 . .
— — Indicators of hydrophytic vegetation and wetland
| Sandy Mucky Mineral (S1) ___Depleted Dark Surface (F7) hydrology must be present, unless disturbed or
| Sandy Gleyed Matrix (S4) __Redox Depressions (F8) problematic.
Restrictive Layer (if present):
Type: Hydric Soil

Depth (inches): Present? Yes No X
Remarks:
HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)

Sparsely Vegetated Concave Surface (B8)

Secondary Indicators (2 or more required)

| Surface Water (A1) ____Water-Stained Leaves (B9) (except MLRA ____Water-Stained Leaves (B9) (MLRA 1, 2,
| High Water Table (A2) 1, 2, 4A, and 4B) 4A, and 4B)

| Saturation (A3) ____Salt Crust (B11) ___Drainage Patterns (B10)

| Water Marks (B1) ____Aquatic Invertebrates (B13) ___Dry-Season Water Table (C2)

| Sediment Deposits (B2) ____Hydrogen Sulfide Odor (C1) ___Saturation Visible on Aerial Imagery (C9)
| Drift Deposits (B3) ____ Oxidized Rhizospheres along Living Roots (C3) ~__ Geomorphic Position (D2)

| Algal Mat or Crust (B4) ___Presence of Reduced Iron (C4) ____Shallow Aquitard (D3)

| lIron Deposits (B5) ____Recent Iron Reduction in Tilled Soils (C6) ___FAC-Neutral Test (D5)

| Surface Soil Cracks (B6) ___Stunted or Stressed Plants (D1) (LRR A) ____Raised Ant Mounds (D6) (LRR A)

| Inundation Visible on Aerial Imagery (B7) ~ __ Other (Explain in Remarks) ___ Frost-Heave Hummocks (D7)

Field Observations:
Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes No

x

Saturation Present? Yes No
(includes capillary fringe)

x

Depth (inches): >16"
Depth (inches): >16"

Wetland
Hydrology Yes No X

Present?

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
Soils are moist.
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Frog Pond Ridge City/County: Wilsonville / Clackamas Sampling Date: 11/22/2019
Applicant/Owner: West Hills Land Development / West Linn-Wilsonville School District State: OR Sampling Point: 3A
Investigator(s): Haley Teach and Samantha Sharka Section, Township, Range: Sec. 12, T. 3S., R.1W., W. M.

Landform (hillslope, terrace, etc.):  Terrace Local relief (concave, convex, none):  Concave Slope (%): <3%
Subregion (LRR): A, Northwest Forests and Coast Lat:  45.319849 Long: -122.748158 Datum:

Soil Map Unit Name: Unit 21: Concord silt loam NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No X (If no, explain in Remarks)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology : naturally problematic? (If needed, explain any answers in Remarks.) T

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No
Hydric Soil Present? Yes X No Is the Sampled Area
Wetland Hydrology Present? Yes X No within a Wetland? Yes X No

Precipitation:
According to the NWS Portland weather station, no rainfall was received on the day of the site visit and 1.22 inches were received within the two weeks prior. Climatic
conditions are considered drier than normal for the three months prior.

Remarks:
Wetland B
VEGETATION
Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot Size: 30' r or ) % Cover Species? Status Number of Dominant Species
1. Thuja plicata 25% Yes FAC That Are OBL, FACW, or FAC: 5 (A)
2 Corylus cornuta 5% No FACU
3. Total Number of Dominant
4 Species Across All Strata: 5 (B)
30% = Total Cover
Sapling/Shrub Stratum (Plot Size: 10'r or ) Percent of Dominant Species
1. Rubus armeniacus 80% Yes FAC That Are OBL, FACW, or FAC: 100% (A/B)
2. Rosa species 5% No FAC* Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 0 x2= 0
85% = Total Cover FAC species 153 x3= 459
Herb Stratum (Plot Size: 5'r or ) FACU species 5 x4 = 20
1. Holcus lanatus 15% Yes FAC UPL species 0 x5= 0
2. Epilobium species 10% Yes FAC* Column Totals: 158  (A) 479 (B)
3. Poa species 10% Yes FAC* Prevalence Index = B/A = 3.03
4. Elymus species 5% No FAC* Hydrophytic Vegetation Indicators:
5. Cirsium arvense 3% No FAC* 1 - Rapid Test for Hydrophytic Vegetation
6. ZZ - Dominance Test is >50%
7. | 3-Prevalence Index is <3.0'
8. 4 - Morphological Adaptations1 (Provide supporting
9. T data in Remarks or on a separate sheet)
10. | 5-Wetland Non-Vascular Plants’
11. | Problematic Hydrophytic Vegetation (Explain)’
43% = Total Cover "Indicators of hydric soil and wetland hydrology must
Woody Vine Stratum (Plot Size: 10' r or ) be present.
1.
2. Hydrophytic
0% = Total Cover Vegetation Yes X No
% Bare Ground in Herb Stratum 57% Present?
Remarks:

*Assumed FAC.
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SOIL

Sampling Point: 3A

Profile Description (Describe to the depth needed to document the indicator or confirm the

absence of indicators):

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-11 10YR 3/2 100 SiL

11-16 10YR 4/2 95 7.5YR 4/4 5 C M SiCL

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.
2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted):

Indicators for Problematic Hydric Soils®:

| Histosol (A1) ___Sandy Redox (S5) ___2.cm Muck (A10)
| Histic Epipedon (A2) ___ Stripped Matrix (S6) __Red Parent Material (TF2)
| Black Histic (A3) __Loamy Mucky Mineral (F1) (except MLRA 1) __Very Shallow Dark Surface (TF12)
| Hydrogen Sulfide (A4) __Loamy Gleyed Matrix (F2) ___ Other (Explain in Remarks)
| X Depleted Below Dark Surface (A11) __ Depleted Matrix (F3)
Thick Dark Surface (A12) Redox Dark Surface (F6) 3 . .
— — Indicators of hydrophytic vegetation and wetland
| Sandy Mucky Mineral (S1) ___Depleted Dark Surface (F7) hydrology must be present, unless disturbed or
| Sandy Gleyed Matrix (S4) __Redox Depressions (F8) problematic.
Restrictive Layer (if present):
Type: Hydric Soil
Depth (inches): Present? Yes X No
Remarks:
HYDROLOGY

Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)

Inundation Visible on Aerial Imagery (B7) X_Other (Explain in Remarks)
Sparsely Vegetated Concave Surface (B8)

Secondary Indicators (2 or more required)

| Surface Water (A1) ____Water-Stained Leaves (B9) (except MLRA ____Water-Stained Leaves (B9) (MLRA 1, 2,
| High Water Table (A2) 1, 2, 4A, and 4B) 4A, and 4B)

| Saturation (A3) ____Salt Crust (B11) ___Drainage Patterns (B10)

| Water Marks (B1) ____Aquatic Invertebrates (B13) ___Dry-Season Water Table (C2)

| Sediment Deposits (B2) ____Hydrogen Sulfide Odor (C1) ___Saturation Visible on Aerial Imagery (C9)
| Drift Deposits (B3) ____ Oxidized Rhizospheres along Living Roots (C3) ~ _X_Geomorphic Position (D2)

| Algal Mat or Crust (B4) ___Presence of Reduced Iron (C4) ____Shallow Aquitard (D3)

| lIron Deposits (B5) ____Recent Iron Reduction in Tilled Soils (C6) ___FAC-Neutral Test (D5)

| Surface Soil Cracks (B6) ___Stunted or Stressed Plants (D1) (LRR A) ____Raised Ant Mounds (D6) (LRR A)

Frost-Heave Hummocks (D7)

Field Observations:
Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes No

x

Saturation Present? Yes No
(includes capillary fringe)

x

Depth (inches): >16"
Depth (inches): >16"

Wetland
Hydrology Yes X No

Present?

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
Soils moist. Plot would likely meet primary wetland hydrology indicators in the early portion of the gr

owing season.
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Frog Pond Ridge City/County: Wilsonville / Clackamas Sampling Date: 11/22/2019
Applicant/Owner: West Hills Land Development / West Linn-Wilsonville School District State: OR Sampling Point: 4A
Investigator(s): Haley Teach and Samantha Sharka Section, Township, Range: Sec. 12, T. 3S., R.1W., W. M.

Landform (hillslope, terrace, etc.):  Terrace Local relief (concave, convex, none): None Slope (%): <3%
Subregion (LRR): A, Northwest Forests and Coast Lat:  45.319759 Long: -122.748166 Datum:

Soil Map Unit Name: Unit 21: Concord silt loam NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No X (If no, explain in Remarks)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology : naturally problematic? (If needed, explain any answers in Remarks.) T

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No
Hydric Soil Present? Yes No X Is the Sampled Area
Wetland Hydrology Present? Yes No X within a Wetland? Yes No X

Precipitation:
According to the NWS Portland weather station, no rainfall was received on the day of the site visit and 1.22 inches were received within the two weeks prior. Climatic
conditions are considered drier than normal for the three months prior.

Remarks:
VEGETATION
Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot Size: 30' r or ) % Cover Species? Status Number of Dominant Species
1. That Are OBL, FACW, or FAC: 3 (A)
2
3. Total Number of Dominant
4 Species Across All Strata: 3 (B)
0% = Total Cover
Sapling/Shrub Stratum (Plot Size: 10'r or ) Percent of Dominant Species
1. Rubus armeniacus 20% Yes FAC That Are OBL, FACW, or FAC: 100% (A/B)
2. Rosa species 10% Yes FAC* Prevalence Index worksheet:
3. Crataegus monogyna 5% No FAC Total % Cover of: Multiply by:
4. Corylus cornuta 2% No FACU OBL species 0 x1= 0
5. FACW species 0 x2= 0
37% = Total Cover FAC species 96 Xx3= 288
Herb Stratum (Plot Size: 5'r or ) FACU species 12 x4= 48
1. Schedonorus arundinaceus 40% Yes FAC UPL species 2  X5= 10
2. Daucus carota 5% No FACU Column Totals: 110 (A) 346 (B)
3. Lotus corniculatus 5% No FAC Prevalence Index =B/A = 3.15
4. Epilobium species 5% No FAC* Hydrophytic Vegetation Indicators:
5. Tanacetum vulgare 5% No FACU 1 - Rapid Test for Hydrophytic Vegetation
6. Holcus lanatus 5% No FAC Z2 - Dominance Test is >50%
7. Agrostis species 4% No FAC* | 3-Prevalence Index is <3.0'
8. Vicia species 2% No FAC* 4 - Morphological Adaptations' (Provide supporting
9.  Geranium molle 2% No NOL T data in Remarks or on a separate sheet)
10. | 5-Wetland Non-Vascular Plants’
11. | Problematic Hydrophytic Vegetation (Explain)’
73% = Total Cover "Indicators of hydric soil and wetland hydrology must
Woody Vine Stratum (Plot Size: 10' r or ) be present.
1.
2. Hydrophytic
0% = Total Cover Vegetation Yes X No
% Bare Ground in Herb Stratum 27% Present?
Remarks:

*Assumed FAC. Corylus cornuta is a sapling.
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SOIL

Sampling Point: 4A
Profile Description (Describe to the depth needed to document the indicator or confirm the absence of indicators):
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-9 10YR 3/2 100 SiL
9-16 10YR 3/2 95 7.5YR 3/4 5 C M SiL

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix CS=Covered or Coated Sand Grains.
2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators (Applicable to all LRRs, unless otherwise noted):

Indicators for Problematic Hydric Soils®:

| Histosol (A1) ___Sandy Redox (S5) ___2.cm Muck (A10)
| Histic Epipedon (A2) ___ Stripped Matrix (S6) __Red Parent Material (TF2)
| Black Histic (A3) __Loamy Mucky Mineral (F1) (except MLRA 1) __Very Shallow Dark Surface (TF12)
| Hydrogen Sulfide (A4) __Loamy Gleyed Matrix (F2) ___ Other (Explain in Remarks)
| Depleted Below Dark Surface (A11) __ Depleted Matrix (F3)
Thick Dark Surface (A12) Redox Dark Surface (F6) 3 . .
— — Indicators of hydrophytic vegetation and wetland
| Sandy Mucky Mineral (S1) ___Depleted Dark Surface (F7) hydrology must be present, unless disturbed or
| Sandy Gleyed Matrix (S4) __Redox Depressions (F8) problematic.
Restrictive Layer (if present):
Type: Hydric Soil

Depth (inches): Present? Yes No X
Remarks:
HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)

Sparsely Vegetated Concave Surface (B8)

Secondary Indicators (2 or more required)

| Surface Water (A1) ____Water-Stained Leaves (B9) (except MLRA ____Water-Stained Leaves (B9) (MLRA 1, 2,
| High Water Table (A2) 1, 2, 4A, and 4B) 4A, and 4B)

| Saturation (A3) ____Salt Crust (B11) ___Drainage Patterns (B10)

| Water Marks (B1) ____Aquatic Invertebrates (B13) ___Dry-Season Water Table (C2)

| Sediment Deposits (B2) ____Hydrogen Sulfide Odor (C1) ___Saturation Visible on Aerial Imagery (C9)
| Drift Deposits (B3) ____ Oxidized Rhizospheres along Living Roots (C3) ~__ Geomorphic Position (D2)

| Algal Mat or Crust (B4) ___Presence of Reduced Iron (C4) ____Shallow Aquitard (D3)

| lIron Deposits (B5) ____Recent Iron Reduction in Tilled Soils (C6) ___FAC-Neutral Test (D5)

| Surface Soil Cracks (B6) ___Stunted or Stressed Plants (D1) (LRR A) ____Raised Ant Mounds (D6) (LRR A)

| Inundation Visible on Aerial Imagery (B7) ~ __ Other (Explain in Remarks) ___ Frost-Heave Hummocks (D7)

Field Observations:
Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes No

x

Saturation Present? Yes No
(includes capillary fringe)

x

Depth (inches): >16"
Depth (inches): >16"

Wetland
Hydrology Yes No X

Present?

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
Soils are dry.

AKS Job 7005
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Appendix E: Representative Site Photographs

Frog Pond Ridge - Wilsonville December 2019
Wetland & Water Delineation Report (AKS Job 7005)
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Appendix E
Abbreviated SRIR Report



Frog Pond Ridge Residential Development
Abbreviated Significant Resource Impact

Report (SRIR)

Date:

Prepared for:

Prepared by:

Site Information:

AKS Job Number:

January 2020

West Hills Land Development, LLC
3330 NW Yeon, Suite 200
Portland, OR

AKS Engineering & Forestry, LLC
Stacey Reed, PWS, Senior Wetland Scientist
503-563-6151 | staceyr@aks-eng.com

SW Stafford Road and SW Frog Pond Lane
Wilsonville, Clackamas County, Oregon
Clackamas County Assessor’s Map 31 W 12D
Tax Lots 1500, 1700, and a portion of 2200

7005

12965 SW Herman Road, Suite 100
Tualatin, OR 97062
(503) 563-6151
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Introduction
AKS Engineering & Forestry, LLC (AKS) was contracted by West Hills Land Development to prepare an

Abbreviated Significant Resource Impact Report (SRIR) for the Frog Pond Ridge residential development
project located at 6720 SW Frog Pond Lane in Wilsonville, Clackamas County, Oregon. The project site
consists of Tax Lots 1500, 1700, and the northern portion of Tax Lot 2200 of Clackamas County Assessor’s
Map 3 1 W 12D (Figures 1 and 2). The project site is located within the Frog Pond West Neighborhood of
the Frog Pond Urban Growth Boundary (UGB), added to the City of Wilsonville in 2002. The Frog Pond
Ridge residential project consists of a 71-lot, single-family residential community located immediately
north and west from the Frog Pond Meadows residential development project (approved under City File
DB 18-0060).

Palustrine emergent (PEM) wetland and the headwaters of Willow Creek were delineated on the project
site. The site is not included in the City’s 2009 Significant Natural Resource Overlay Zone (SROZ) map and
wetlands delineated on the project site do not meet any of the criteria listed under Section 4.139.10(.02)
of the City of Wilsonville’s (City) SROZ ordinance and are therefore not required to be added to the SROZ
map as significant wetlands and do not require vegetated corridor buffers. Willow Creek is not mapped
on the City’s 2009 SROZ map but is mapped as SROZ on the Frog Pond West 2017 Master Plan. Willow
Creek can be defined as a non-fish-bearing Secondary Protected Water Feature with adjacent slopes less
than 25 percent, requiring a 15-foot-wide vegetated corridor. The City requires a 25-foot-wide Impact
Area setback to extend from the edge of the 15-foot-wide vegetated corridor (SROZ boundary).

The project will require unavoidable permanent impacts to locally nonsignificant PEM wetlands for
collector and local framework streets and grading to facilitate three residential lots. The applicant will
obtain the necessary Oregon Department of State Lands (DSL) and US Army Corps of Engineers (USACE)
permits prior to impacting any jurisdictional wetlands. Wetland impacts will be mitigated through the
purchase of wetland mitigation bank credits from the Mud Slough Wetland Bank.

Impacts to SROZ (Willow Creek and 15-foot-wide vegetated corridor) and the Impact Area setback are
necessary for the extension of the SW Brisband Street crossing. According to Section 4.139.04(.08) of the
City’s SROZ ordinance, construction of new roads to cross the SROZ are exempt if they are consistent with
the Wilsonville Comprehensive Plan and conform to the submittal requirements listed under Section
4.139.06(.01)B-I for an Abbreviated SRIR. The alignment of SW Brisband Street extension is consistent
with the City’s 2017 Frog Pond West Master Plan. SW Brisband Street is mapped as a Local Framework
Street and is required by the City to be extended as part of the Frog Pond Ridge project. Unavoidable SROZ
impacts will be mitigated for on-site through enhancement of upland buffer in Tract B.

This report has been prepared to meet Section 4.139.06(.01) Abbreviated Significant Resource Impact
Report (SRIR) review criteria of the City of Wilsonville’s Significant Resource Overlay Zone (SROZ)
Ordinance. This report also documents PEM wetlands do not meet requirements listed under Section
4.139.10(.02)A-D.

Background Mapping and Information
The site is located within the City of Wilsonville Frog Pond West Neighborhood Planning area. The project

site is £15.93 acres in size and is located in the Foothills of the Willamette Valley ecoregion. Topography
on the site has a gentle (less than 10 percent overall) slope southerly toward Willow Creek. The
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easternmost portion of the site slopes southerly towards a ditch along the western side of SW Stafford
Road.

The following soil units are mapped within the project area, according to the Natural Resources
Conservation Service (NRCS) Clackamas County Area Soil Survey Map and Clackamas County hydric soil
list (Figure 3):

e (Unit 1A) Aloha silt loam, 0 to 3 percent slopes; Non-hydric
e (Unit 1B) Aloha silt loam, 3 to 6 percent slopes; Non-hydric
e (Unit 21) Concord silt loam; Hydric

e (Unit 2225A) Huberly silt loam; Hydric

The project site is located within the Coffee Lake Creek-Willamette River watershed (HUC
1709000070402). Hydrology on the site drains southwesterly to Willow Creek, located in the southern
portion of the site. Willow Creek continues off site to the south and has a direct surface water connection
to the Willamette River, located over 1 mile south of the project site.

A single-family residence and two detached outbuilding are present on Tax Lot 1700. The remainder of
the project site is undeveloped. The undeveloped portions of Tax Lot 1700 were under recent agricultural
use. Tax Lot 1500 does not appear to have been in active agricultural use for the past 5 years. There are
no known existing sanitary sewer or water utilities present on the project site.

Wetlands and Waters Mapping
Wilsonville Local Wetland and Riparian Inventory Maps: The project site is not within the City of
Wilsonville’s 1998 Local Wetland or Riparian Corridor Inventory map boundaries.

National Wetland Inventory Map: According to the US Fish and Wildlife Service (USFWS) National Wetland
Inventory (NWI) map, a riverine linear wetland is mapped in the southern portion of the project site
(Figure 4). Our study determined wetland and headwaters of Willow Creek to be present in the vicinity of
the NWI mapped feature.

City of Wilsonville Significant Resource Overlay Zone (SROZ) Map: The project site is located outside of
the SROZ map (Figure 5).

Frog Pond and Advance Road Urban Growth (UGB) Areas: According to Pacific Habitat Services (PHS) 2017
study for the Frog Pond and Advance Road UGB, wetlands are mapped throughout the project site (Figure
6). Our study determined wetlands are present on the site but are not as extensive as those hand- mapped
by PHS during their 2017 study. The PHS study maps a stream originating in the southern portion of the
project site. Our investigated generally agrees with the PHS stream mapping. The headwaters of Willow
Creek were delineated in the vicinity of this PHS mapped feature.

Frog Pond West Master Plan: According to the City’s 2017 Frog Pond West Master Plan, Willow Creek on
the project site is mapped as SROZ (see Figure 7).

Wetland and Waters Delineation

AKS delineated three PEM wetland polygons (referred to as Wetlands A, B, and C) on the project site. The
wetland boundaries on Tax Lot 1700 were concurred by DSL under DSL File WD#2019-0558. The wetland
and water boundaries for Tax Lot 1500 and the northern portion of Tax Lot 2200 are currently under at
DSL under File WD#2019-0660. The boundaries of wetlands and waters delineated on the project site are
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shown on Figure 8, Natural Resources Existing Conditions Map. The DSL Wetland Delineation Concurrence
Letter for WD#2019-0558 is included in Appendix A.

PEM Wetlands A, Band C

Wetlands A and B are hydrologically connected via drain tile. The hydrology associated with Wetlands A
and B drain southerly to form the headwaters of Willow Creek. The wetlands are generally dominated by
non-native grasses and lack woody vegetation. Wetlands A and B belong to the Slope Hydrogeomorphic
(HGM) Oregon classification. Our site visits were conducted during the early portion of the 2019 growing
season and there was no evidence of ponding or flooding. Wetlands are seasonally saturated.

Wetland C is the on-site upper extent of a larger wetland delineated immediately to the south by Anchor
QEA under WD#2018-0638. DSL and USACE permits were obtained to impact the off-site portion of this
wetland for the Frog Pond Meadows project (DSL Permit 61667-RF and USACE Individual Permit NWP-
2018-600-1). The on-site portion of Wetland Cis small (0.04 acres), dominated by non-native grasses, and
lacked evidence of ponding or flooding in the growing season.

Willow Creek
The headwaters of Willow Creek originate in the southern portion of the project site downslope of

Wetland B. Within the project site, the tributary consists of a ditched linear feature with an average +5-
foot-wide channel bed with up to 1-foot-tall banks. The channel bed is unvegetated and dominated by a
silt loam substrate lacking gravels and cobbles. Within the project site, the channel also lacks in-stream
habitat (large woody debris) and pool and riffle complexes. The channel contained stagnant flow during a
March 2019 site visit but lacked flow during our November 2019 site visit and is considered to have an
intermittent flow regime. The on-site riparian community is described in the Riparian Corridor section
below.

Adding Wetlands to SROZ
None of the PEM wetlands delineated on the project site are mapped on the City’s SROZ; however,

wetlands do not meet any of the criteria listed under Section 4.139.10(.02)A-D of Wilsonville’s SROZ
ordinance:

Wilsonville Development Code

Section 4.139.10 Development Review Board (DRB) Process

(.02)  Adding Wetlands. Except for water quality or storm water detention facilities, the City shall
initiate amendments to the Significant Resource Overlay Zone maps to add wetlands when the
City receives significant evidence that a wetland meets any one of the following criteria:

A. The wetland is fed by surface flows, sheet flows or precipitation, and has evidence of
flooding during the growing season, and has 60 percent or greater vegetated cover,
and is over one-half acre in size; or the wetland qualifies as having intact water quality
function under the 1996 Oregon Freshwater Wetland Assessment Methodology; or

Response: Wetlands A and B are essentially one wetland that totals 0.57 acres in size. However,

Wetlands A and B are primarily fed by subsurface lateral flow and are not fed by surface

or sheet flows and do not flood during the growing season. Under the 1996 Oregon

Freshwater Assessment Methodology (OFWAM), Wetlands A and B do not have an intact

water quality control function (OFWAM worksheets included in Appendix C).
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B. The wetland is in the Metro Title 3 Flood Management Area as corrected by the most
current FEMA Flood Insurance Rate Maps, and has evidence of flooding during the
growing season, and is five acres or more in size, and has a restricted outlet or no
outlet; or the wetland qualifies as having intact hydrologic control function under the
1996 Oregon Freshwater Wetland Assessment Methodology; or

Response: None of the wetlands delineated on the site are mapped within a current Federal

Emergency Management Agency (FEMA) Flood Management Area. According to OFWAM,

Wetlands A and B do not have an intact hydrologic control function (see OFWAM

worksheets included in Appendix C). Wetlands A and B do not have evidence of flooding

during the growing season, are less than 5 acres in size, and have an unconstructed outlet
to Willow Creek.

C. The wetland or a portion of the wetland is within a horizontal distance of less than one
- fourth mile from a water body which meets the Department of Environmental Quality
definition of water quality limited water body in OAR Chapter 340, Division 41 (1996).

Response: Wetlands on the project site are located greater than %-mile from an Oregon Department
of Environmental Quality (DEQ) water-quality limited listed water body. The Willamette

River is the closest water-quality limited water body, which is located over 1 mile from

the project site.

D. Created or restored wetlands that meet the requirements of Section 4.139.10(.02) shall
be added to the Significant Resoutrce Overlay Zone. [Added by Otd. # 674 11/16/09]

Response: Wetlands on the project site were not created or restored under requirements of Section

4.139.10 (.02) of City’s SROZ ordinance.

Since Wetlands A, B, and C do not meet any of the above criteria, they are considered to be locally non-
significant and do not require vegetated corridor or Impact Area setbacks.

Riparian Corridor
The slopes adjacent to Willow Creek are less than 25 percent; therefore, Willow Creek meets the definition

of a Secondary Protected Water Feature and requires a 15-foot-wide vegetated corridor according to
Table NR-1: Metro Water Quality Resource Area Slope Calculations of the City’s SROZ Ordinance. The flow
regime of Willow Creek is intermittent and the upstream drainage basin is less than 100 acres. The 15-
foot-wide SROZ adjacent to Willow Creek was concurred by City Staff under the Frog Pond Meadows SRIR
report prepared by Anchor QEA (City File DB 18-0060).

Within the project site, Willow Creek meets the City’s Riparian Corridor Type NR-4 (stream-riparian
ecosystem), which requires a 25-foot-wide Significant Resource (SR) impact area to extend from the edge
of the SROZ (from the edge of the 15-foot-wide vegetated corridor). The wetland adjacent to Willow Creek
was determined to be non-locally significant and is not mapped as a Title 3 Water Quality Resource Area
by Metro; therefore, the riparian corridor extends from the edge of Willow Creek rather than from the
edge of the wetland boundary.

The 15-foot-wide vegetated corridor adjacent to Willow Creek is dominated by invasive Himalayan
blackberry (Rubus armeniacus, FAC), trailing blackberry (Rubus ursinus, FACU), a native rose species (FAC),
and common velvet grass (Holcus lanatus, FAC). The vegetated corridor lacks tree canopy and can be
considered to provide “degraded” functional support to Willow Creek.
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Tree Groves

A grove of Oregon white oak (Quercus garryana) trees with greater than 6-inch diameter at breast height
(DBH) is present in the eastern portion of the project site. A single Oregon white oak is present in the
southern portion of the site. The survey dripline of the Oregon white oak trees were mapped on the site
by Otak, Inc., as shown on attached Figure 8. The project avoids impact to the Oregon white oak dripline.

Project

The :)roject consists of a 71-lot, single-family residential development consistent with the City’s Frog Pond
West Master Plan. The project requires permanent encroachment into locally non-significant PEM
wetlands and within SROZ (Willow Creek and vegetated corridor) and the adjacent SR Impact Area
setback. Table 1, below, describes the natural resource impacts associated with the project. The Site Plan
is included as Figure 9.

Table 1: Summary of Permanent SROZ and Non-SROZ Wetland Impacts

Permanent SROZ Impacts Permanent
Non SROZ
Impacts
Development Activity Willow Creek Vegetated Impact Area PEM
Corridor Wetlands
SW Brisband Street extension 176 SF/ 36 LF 844 SF 1,124 SF 0
SW Willow Creek Drive 0 0 0 0.28 acres
extension and Lots 19-21

SROZ Impacts

The existing condition of the upland SROZ can be described as “degraded” condition (lacking native woody
vegetation and tree canopy). A portion of the SROZ contains PEM wetland dominated by non-native
grasses and forbs. The SR Impact Area setback is also dominated by non-native grasses and forbs, lacking
tree canopy. Therefore, permanent encroachment into SROZ for the SW Brisband Street crossing is not
expected to create a significant functional loss of resources within the City’s local watershed. The
proposed on-site upland buffer enhancement, as described in the mitigation section below, will offset the
SROZ encroachment and provide a net functional benefit to Willow Creek.

The SW Brisband Street crossing will require permanent impacts to Willow Creek. An 18-inch-diameter
culvert will be installed to convey seasonal flow under SW Brisband Street.

SROZ Mitigation Plan

To offset the permanent SROZ vegetated corridor impact of the Brisband Street crossing, the site plan
incorporates +4,245 square feet of on-site upland buffer enhancement adjacent to remaining portions of
wetland in Tract B (see Site Plan, Figure 9). The existing condition of the upland buffer consists of non-
native grasses, lacking native woody vegetation. The installation of native trees and shrubs will provide a
net water quality benefit to downstream portions of Willow Creek, as Wetland B discharges into Willow
Creek.

Plant species, density, and spacing for the on-site upland buffer enhancement area will be consistent with
the planting requirements, listed under Section 4.139.07(.02)E.1.b, of a rate of five trees and 25 shrubs
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per 500 square feet of disturbance area. A recommended planting specifications table is included in
Appendix D. The location of the upland buffer enhancement area is shown on attached Site Plan Figure 9.

SRIR Review Criteria
The following documents how the project is compliant with the SRIR review criteria set forth under Section

4.139.06(03) of the City’s SROZ Ordinance. Since the project SROZ impacts can be considered exempt
according to Section 4.139.04, submittal requirements consistent with Section 4.139.06(.01)B-I are

applicable.

Wilsonville Development Code

Section 4.139.06 Significant Resource Impact Report (SRIR) and Review Criteria

(.03)

Response:

Response:

Response:

SRIR Review Criteria. In addition to the normal Site Development Permit Application
requirements as stated in the Planning and Land Development Ordinance, the following
standards shall apply to the issuance of permits requiring an SRIR. The SRIR must
demonstrate how these standards are met in a manner that meets the purposes of this Section.

A. Except as specifically authorized by this code, development shall be permitted only
within the Area of Limited Conflicting Use (see definition) found within the SROZ;

Section 4.139.06(.03) only applies to SROZ associated with Willow Creek. Impacts to the

SROZ can be considered exempt per Section 4.139.04(.08), because the SROZ impacts are

associated with the construction of a new road consistent with the Wilsonville

Comprehensive Plan. According to the City’s Frog Pond Area Master Plan Transportation

Framework, SW Brisband Street is mapped as a local framework street. Willow Creek

flows southerly within the alignment, making avoidance impracticable. Per the Frog Pond

West Master Plan, local streets are required to have a minimum 52-foot-wide right-of-

way consisting of two travel lanes, 5-foot-wide sidewalks, and 7-foot-wide planter strips.

SROZ impacts associated with the SW Brisband Street crossing have been minimized by

utilizing curb-tight sidewalk and retaining walls reducing the road build out width in SROZ

from 52 feet to +/-38 feet.

B. Except as specifically authorized by this code, no development is permitted within
Metro’s Urban Growth Boundary Management Functional Plan Title 3 Water Quality
Resource boundary;

Wetlands and Willow Creek on the project site are not mapped as Title 3 Water Quality

Resources.

C. No more than five (5) percent of the Area of Limited Conflicting Use (see definition)
located on a property may be impacted by a development proposal. On properties that
are large enough to include Areas of Limited Conflicting Use on both sides of a
waterway, no more than five (5) percent of the Area of Limited Conflicting Use on each
side of the riparian corridor may be impacted by a development proposal. This
condition is cumulative to any successive development proposals on the subject
property such that the total impact on the property shall not exceed five (5) percent;

The SROZ riparian corridor on the project site meets the City’s Type NR-4 Riparian

Corridor (stream-riparian ecosystem) standard, which does not have an Area of Limited

Conflicting Use. Therefore, this requirement is not applicable.

D. Mitigation of the area to be impacted shall be consistent with Section 4.139.06 of SROZ
code and shall occur in accordance with the provisions of this Section;

Frog Pond Ridge —Wilsonville January 2020
Abbreviated SRIR Report Page 6



Response:

Response:

Response:

Response:

Response:

Response:

Locally nonsignificant wetland impacts will be mitigated through the purchase of wetland

mitigation bank credits from the DSL and USACE-approved Mud Slough Bank.

Unavoidable SROZ impacts associated with the required SW Brisband Street extension

will be offset through enhancement of on-site upland buffer adjacent to remaining locally

nonsignificant wetland in Tract B. The existing condition of the wetland buffer consists of
non-native grasses and lacks woody vegetation. Since the wetland in Tract B discharges
directly into Willow Creek, the installation of native trees and shrubs will provide a net
functional benefit to downstream portions of Willow Creek. Proposed SROZ mitigation is

consistent with provisions of Section 4.139.06.

E. The impact on the SROZ is minimized by limiting the degree or magnitude of the
action, by using appropriate technology or by taking affirmative steps to avoid, reduce
or mitigate impacts;

Impacts to the SROZ has been minimized by reducing the right-of-way width by utilizing

curb tight sidewalk (eliminating planter strips) and incorporating retaining walls at the SW

Brisband Street crossing.

F. The impacts to the Significant Resources will be rectified by restoring, rehabilitating,
or creating enhanced resource values within the “replacement area” (see definitions)
on the site, or where mitigation is not practical on-site, mitigation may occur in
another location approved by the City;

The unavoidable permanent vegetated corridor impacts associated with the SW Brisband

Street crossing will be mitigated on-site by enhancing remaining wetland buffer in Tract

B with native trees and shrubs. The native tree and shrub plantings will be consistent with

plant quantities, spacing, and diversity standards listed under Section 4.139.07(02)E.1.b

of City’s SROZ ordinance.

G. Non-structural fill used within the SROZ area shall primarily consist of natural
materials similar to the soil types found on the site;

No fill will be placed in Willow Creek. Most of the fill within SROZ vegetated corridor will

consist of structural fill to facilitate development of SW Brisband Street. Non-structural

fill material within SROZ will consist of native upland soils from the site.

H. The amount of fill used shall be the minimum requited to practically achieve the
project purpose;

The amount of fill within SROZ is the minimum necessary to construct SW Brisband Street.

I. Other than measures taken to minimize turbidity during construction, stream turbidity
shall not be significantly increased by any proposed development or alteration of the
site;

Erosion and sediment control measures consistent with DEQ’s 1200-C permit and Clean

Water Act Section 401 Water Quality Certification standards will be implemented

throughout the duration of construction to avoid the potential for sedimentation of and

turbidity within Willow Creek.

J. Appropriate federal and state permits shall be obtained prior to the initiation of any
activities regulated by the U.S. Army Corps of Engineers and Oregon Division of State
Lands in any jurisdictional wetlands or waters of the United States or State of Oregon,
respectively.
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Response: The applicant will obtain DSL and USACE permits as necessary prior to impacts within
jurisdictional wetlands and waters on the project site. The Joint Permit Application (JPA)
will be submitted to DSL and the USACE in January 2020.

Report Preparer and Qualifications
/Jfaa?w

Stacey Reed, PWS
Senior Wetland Scientist
Fieldwork and Report Preparation

Stacey Reed is a certified Professional Wetland Scientist (PWS) with more than 20 years of experience
delineating wetlands and waters, conducting wetland and stream function and value assessments and
prepare natural resource assessments throughout Oregon.
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Appendix A:
DSL Wetland Delineation Concurrence Letter




Oregon

Kate Brown, Governor

November 14, 2019

The William Ray Morgan and Janice Ellen Morgan
Revocable Living Trust
Attn: Janice E. Morgan
4500 SW Advance Rd
Wilsonville, OR 97070

Re: WD # 2019-0558 Approved
Wetland Delineation Report for the Morgan Property
Clackamas County; T3S R1W S12D TL1700

Dear Ms. Morgan:

Department of State Lands
775 Summer Street NE, Suite 100
Salem, OR 97301-1279

(503) 986-5200

FAX (503) 378-4844

www.oregon.gov/dsl

State Land Board

Kate Brown
Governor

Bev Clarno
Secretary of State

Tobias Read
State Treasurer

The Department of State Lands has reviewed the wetland delineation report prepared
by AKS Engineering & Forestry, LLC for the site referenced above. Based upon the
information presented in the report and additional information submitted upon request,
we concur with the wetland boundaries as mapped in Figure 5 of the report. Please
replace all copies of the preliminary wetland map with the final Department-approved

map.

Within the study area, 2 wetlands (Wetland A and B, totaling approximately 0.11 acres)
were identified. The wetlands are subject to the permit requirements of the state
Removal-Fill Law. Under current regulations, a state permit is required for cumulative fill
or annual excavation of 50 cubic yards or more in wetlands or below the ordinary high-
water line (OHWL) of the waterway (or the 2-year recurrence interval flood elevation if

OHWL cannot be determined).

This concurrence is for purposes of the state Removal-Fill Law only. We recommend
that you attach a copy of this concurrence letter to any subsequent state permit
application to speed application review. Federal or local permit requirements may apply
as well. The U.S. Army Corps of Engineers will determine jurisdiction under the Clean
Water Act, which may require submittal of a complete Wetland Delineation Report.

Please be advised that state law establishes a preference for avoidance of wetland
impacts. Since measures to avoid and minimize wetland impacts may include
reconfiguring parcel layout and size or development design, we recommend that you
work with Department staff on appropriate site design before completing the city or

county land use approval process.



This concurrence is based on information provided to the agency. The jurisdictional
determination is valid for five years from the date of this letter unless new information
necessitates a revision. Circumstances under which the Department may change a
determination are found in OAR 141-090-0045 (available on our web site or upon
request). In addition, laws enacted by the legislature and/or rules adopted by the
Department may result in a change in jurisdiction; individuals and applicants are subject
to the regulations that are in effect at the time of the removal-fill activity or complete
permit application. The applicant, landowner, or agent may submit a request for
reconsideration of this determination in writing within six months of the date of this letter.

Thank you for having the site evaluated. If you have any questions, please contact Chris
Stevenson, the Jurisdiction Coordinator for Clackamas County, at (503) 986-5246.

Sincerely,

Peter Ryan, PWS
Aquatic Resource Specialist

Enclosures

ec:. Stacey Reed, PWS, AKS Engineering & Forestry
City of Wilsonville Planning Department (Maps enclosed for updating LWI)
Jessica Menichino, Corps of Engineers
Anita Huffman, DSL
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DSL WD # 2019-0558
Approval Issued 11/14/2019
Approval Expires 11/14/2024
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Appendix B: Representative Site Photographs
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Appendix C: OFWAM Assessment for Wetlands A &
B
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Sediment trapping

During periods of heavy rainfall, water runoff may
cause erosion and increase sohlids suspended in
receiving surface waters. The excess sediment entering water systems can
damage aquatic ecosystems. For example, sediment accumulation in
stream bottoms can smother spawning areas and kill aquatic insect larvae.
It can also reduce the storage capacity of downstream water supply
reservoirs.

Wetlands perform an important function by trapping sediment from waters
that pass through them. As water flows through wetlands, it is slowed by
vegetation, and sediment settles to the bottom before the water moves
{arther downstream. As much as 90% of the solids suspended in the water
may be removed as the water moves through wetlands, resulting in cleaner
water entering streams, rivers, lakes and estuaries.

Nutrient attenuation

Nitrogen and phosphorus are the two nutrients most often associated with
water pollution, They are also main ingredients of fertilizers used on
agricultural fields and lawns, and both are found in high concentrations in
discharges from sewage treatment plants and livestock operations. Exces-
sive amounts of nitrogen and phosphorus in lakes and slow-moving streams
can cause algal blooms and subsequent oxygen deficiencies, which may kill
fish and reduce water quality. The processes that occur as a result of excess
nutrients are lumped together under the term “eutrophication.” Within
limits. wetlands can reduce nutrient levels so that the effects of eutrophica-
tion on downstream areas are prevented or reduced. This index considers
only point and non-point pollutant sources that are due to land uses in the
watershed.

Assessment questions

Question 1

Whatis the wetland’s primary source  a. Surface flow, including streams
of water? and ditches.

b. Precipitation or sheet flow.

Directions Croi e el -
Seequestion 36in the Wetland Char- “ anrc? l;gr;:;;?r’ INCUAInG seeps

acterization.

Rationale
Wetlands bordering a perennial or intermittent stream or lake are areas
into which floodwaters spread during periods of high runoft, enabling
the wetlands to remove pollutants.

Assessmeni quesfions—water quality

Oregon Freshwater Wetland Assessment Methodology

Noftes
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Oregon Freshwater Wetland Assessment Methodology

Quesfion 2
Is there evidence of flooding or a. Yes.
pondingduringaportionofthe grow- b, Unable to determine or not

ing season? applicable.
Directions @‘5
See question 37 inthe Wetland Char-

acterization.

Rationale

Water leve! fluctuation in the wetland indicates the ability to retain
water. Impounded or standing water acts as a sediment trap because
it greatly slows the flow of the incoming water, allowing suspended
solids to settle out. Additionally, the slower velocity increases the
contact time of the water with vegetation, resulting in uptake of
nutrients by the vegetation. These actions function to reduce pollutant
loads.

Question 3 -
What is the degree of wetland ve a. High (greater than 60%):

etation cover? 5 Moderate (approximiately 60%).

Directions ¢. Low (less than 60%).

Seequestion 21 inthe Wetland Char-
acterization. Add the lower end of
the ranges for forest, scrub-shrub
and emergent vegetation to get the
result. If the result is 60% or more,
answer “high.” If the result is 60%,
answer “moderate.”” Answer “low”
for other results.

Rationale
The more dense the vegetation, the greater the wetland’s ability to take
up nutrients. A dense stand of persistent emergent plants (such as
cattail and rush) along with floating and submerged aquatics would
tend to provide maximum nutrient uptake during the growing season.
Wooded and scrub-shrub wetlands remove nutrients mainly through
setiling of suspended solids in runoff and flood waters.

64  Assessment quesfions—water quality

Notes



Qregon Fresiwater Wetlund Assessment Methodology

&uestion 4

What is the wetland’s area in acres? 3. More t S.acres.
Directions h. Between 0.5 acrzm

wetland area is less than

0.5 acres, and the wetland is
connected to other wetlands
within a 3-mile radius by a

See questions 17 and 27 in the Wet-
land Characterization.

irrigation or drainage ditch, ¢
lake.
c. Less than 0.5 acres, and the
wetland is not connected to other
wetlands within a 3-mitle radius
by a perennial or interrnittent
stream, irrigation or drainage
ditch, canai or lake.

Rationale
The larger the wetland, the greater its capacity and ability to filter
pollutants. Small wetlands connected by surface water act as a series
of filters and thus function similarly to a larger wetland.

auestion 5

What is the dominant, existing land(_ a. Developed uses.

use within 500 feet of the wetland’s b, Agricul{ure.

edge? ¢. Exclusive Forest Use

Directions or Open Space.
Referto the directions for question 8

of the wildlife habitat assessment

questions.

Rationale
Urbanized areas have more impervious surface areas and concentrate
pollution sources. Wetlands in urban areas are important for filtering
the runoff water before it enters a stream.

Assessment questions—water quality

perennial or intermittent strcam;d/

Notes
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Oregon Freshwater Wetland Assessment Methadology

Quesfion 6
What is the water quality condition
of stream reaches in the watershed
upstream of the wetland or adjacent
to the wetland?

Directions
See questions 7 and 8 in the Wetland
Characterization. If both “a” and “b™
apply, choose *

Rationale
A watershed with upsiream pollutant loading sources needs wetlands
to reduce pollutant levels in water before it is delivered downstream.

A wetland’s water-quality
function is intact if:

A wetland’s water- auahty
function is impacte
degraded if;

A wetland’s water-quality
function is lost or not present if:

a. One or more upstream or
adjacent reaches are listed as
water quality limited or in
severe water quality condition
for nonpoint source pollutants,

b. One or more upstream or
adjacent reaches are Hsted in
moderate water quality condi-

LAQnpoint source

pollutants,

. No upstream or adjacent reaches

are listed as water guality limited,

and all upstream or adjacent
reaches are listed as no problem

{or ne data available) for
nonpoint source pollutants,

YR L

Question | is answered “a” or
“h” questions 2 and 3 are
answered “a; " and any other
question is answered “a” or *b.”

Answers do not satisfy the
above- or below-listed criteria.

Four out of six questions are
answered “'c.”

66  Assessmeni queslions—-water quality

Notes
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Hydrologic control
(flood control & water supply)

Wetlands function as natural water-storage areas
¥ during periods of high runoff and stream flooding.
At times they act as flood regulators by holding floodwater then slowly
releasing it downstream. This temporary storage reduces the amount of
water downstream during {loods, thereby reducing peak flows. Through
this flood storage mechanism, wetlands associated with tributaries of
streams or rivers can prevent water from all tributaries reaching the stream
or river at the same time (this is called desynchronization). Wetlands can
also act as floodwater “brakes.” For example, water flowing through
riverine wetlands during floods is slowed by trees, shrubs, reeds, rushes and
other wetland vegetation. Wetlands acting as brakes can reduce flood peaks
and thereby reduce flood damage, bank and bed erosion, and other adverse
effects caused by fast moving water.

Wetlands also have long-term water holding abilities. Wetlands may store
water for longer periods, sometimes for months. The slow draining of these
wetlands to surface water or ground water as the water level in the wetland
recedes may contribute to maintenance of baseflows in streams hydrologi-
cally connected to the wetland. The ability of this long-term water storage
to maintain stream flows is called “flow conservation.”

Assessment questions

Question 1

Is ail or part of the wetland located 3
within the 100-year floodplain or
within an enclosed basin?

Directions
See question 19 inthe Wetland Char-
acterization.

Rationale
Wetlands located within a floodplain or enclosed basin have a greater
opportunity to receive and store water from surface flows and to
release it slowly downstream or into the groundwater.

Assessment questions—hydrologic control

Frog Pond idge.

Oregon Freshwarer Werland Assessment Methodology

Notes
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Oregon Fresineater Wetland Assessinent Methodology

Question 2
Is there evidence of flooding or a. Yes.
ponding duringaportionofthe grow- 4. Unable to determine or not

ing season? applicable.
Directions m

See question 37 inthe Wetland Char-
acterization.

Rationale
Water marks are valid indicators of seasonal and episodic stage
fluctuations in wetlands and, as such, are strong indicators of storage
function.

Quesfion 3
What is the wetland’s area in acres?

" b. Between .5 acres and 5 acres.
c. Less than .5 acres.

Direclions
Seequestion 17 inthe Wetland Char-
acterization.

Rationale
Generally, the larger the wetland, the greater its ability to store and
attenuate flood flows.

&uestion 4
Is waterflow out of the wetland re- a. Yes, the outlet is restricted or

stricted (e.g., beaver dam, concrete the wetland has no outlet.
structure, undersized culvert)? b. Minor restrictions slow down
. i the water (i.e., undersized
D:rechqns _ culvert.)
Seequestion 38inthe Wetland Char- ~="Nq, the outlet has unrestricted
acterization. oW,
Rafionale

Wetlands with no outlets or with restricted or controlled outlets
generally will store greater amounts of water than wetlands with
unrestricted flow outlets. Aiso, the wetland can store water for slower
release into the water system.

68  Assessment quesfions—hydrologic conirol
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Cregon Fresiwater Wetland Assessinent Methadology

&luestion 5
What is the dominant wetland veg-  a. Woody vegetation.

etation cover type? b. Emergent vegetation and
ponding, or open water only.

Directions S r !
. . c. Emergent vegetation or we
el are =
See question 23 inthe Wetland Char. meadow
acterization. -
Ralioncile

Densely vegetated wetlands with vegetation greater than 6 feet 1all are
better able to control flood flows than wetlands dominated by open water
or low growing vegetation, which generaily offers little resistance.

Question é .
What is the dominant existing land \_a. Developed uses.
use, within 500 feet of the wetland b, Agriculiure.

on the downstream or down-slope ¢, Exclusive Forest Use and Open

edge of the wetland? Space,
Directions
See question 16inthe Wetland Char-
acterization.

Ralionale

If the wetland is upstream from developed areas, its ability to control
floods becomes more important.

Quesftion 7

What is the dominant land use inthe  a. Urban or urbanizing.
watershed upstream fromthe assess-(~ b, Agriculture.

ment arca? . Forested or natural area.

Directions
See question 6 in the Wetland Char-
acterization.

Rationale
Runoff volume is directly related to the level of development in the
watershed: The more development, the more runoff. The opportunity
for the wetland to provide flood control and flow conservation to a
community is greater where runoff is greater.

Assessment questions—hydrologic control

Notes
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Oregon Fresinvater Wetland Assessment Methodology

Notes

A wetland’s hydrologic control Four or more questions are
function is intact if: answered “a"

A wetland’s hydrologic control Answers do not satisify the
function is is impacted or above- or below-histed criteria.

degraded if:

A wetland’s hydrologic control Four or more questions are
function is lost or not present if: answered “c.”

70  Assessment quesiions—hydrologic conirol



Appendix D: Recommended SROZ Enhancement
Mitigation Planting Specifications




Frog Pond Ridge SROZ Recommended Upland Buffer Enhancement Mitigation
Planting Specifications

Planting specifications for the enhancement of 4,245 square feet of upland buffer.

Scientific Name

Common Name

Size*

Spacing/Seeding Rate

Quantity

Trees (total 43)
Acer macrophyllum bigleaf maple 2 gallon 8-12 feet on center 14
Alnus rubra red alder 1 gallon 8-12feet on center 14
Thuja plicata Western red cedar 2 gallon 8-12 feet on center 15
Shrubs (total 212)
Acer circinatum vine maple 2 gallon 4-5 feet on center 42
Holcus discolor oceanspray 1 gallon 4-5 feet on center 42
Polystichum munitum Pineland sword fern 1 gallon 4-5 feet on center 42
Rubus parvifolium thimbleberry 1 gallon 4-5 feet on center 42
Symphoricarpus albus snowberry 1 gallon 4-5 feet on center 44
Seed Mix
Bromus carinaus Native California brome seed 1 Ib pls/acre As needed for bare
Elymus glaucus Blue wildrye seed 1 Ibs pls/acre soil area: >2t5 square
ee

*Bare root plants may be substituted for container plants based on availability. If bare root plants are

used, they must be planted during the late winter/early spring dormancy period.

Planting Notes- Per Section 4.139.07.E.1-7 of Wilsonville SROZ Ordinance
1) Plantings should preferably be installed between February 1 and May 1 for bare roots and
seeds and between October 1 and November 15 for containers. Plants may be installed at
other times of the year; however, additional measures may be necessary to ensure plant
survival during the two-year maintenance period. Bare root plants must be installed during
the late winter/early spring dormancy period.

2) Plant size for tree and shrub container stock shall be at least 1-gallon in size and shall be at
least 12-inches in height.
3) Plants shall be spaced per table above or clustered in single species groups of no more than 4

plants, with each cluster planted between 8 and 10 feet on center. When planting near
existing trees, the drip line of the existing tree shall be the starting point for the plant spacing

measurement.

4) All non-native invasive or noxious vegetation shall be removed from planting areas prior to
installing native enhancement plantings.

5) Plantings shall be mulched a minimum of three inches in depth and 18 inches in diameter to
retain moisture and discourage weed growth around newly installed plant material.

6) Browse protection shall be installed on trees and shrubs.

7) Irrigation may be necessary for the survival of the enhancement plantings. Irrigation or other

water practices (i.e. polymer, plus watering) is recommended during the two-year
maintenance period. Watering shall be provided at a rate of at least one inch per week
between June 15 and October 15.

Frog Pond Ridge — Wilsonville
Upland Buffer Enhancement Mitigation Planting Specifications

January 2020
Page 1



8)

Installation of enhancement plantings shall occur prior to or within the same construction
season as the impact activity (ie development of SW Brisband Street).

Monitoring and Maintenance Plan

1)

2)

3)

Monitoring Period: The City of Wilsonville requires monitoring and maintenance to be
conducted for a period of five years (ie 5 growing seasons) following plant installation. The
enhancement plantings are to be inspected annually during the growing season for survival,
ideally between June 1 and September 30.

Plant Survival: Per Section 4.139.07.02.7 of Wilsonville’s SROZ ordinance, tree and shrub
survival criterion is a minimum of 80% survival at the end of the fifth year anniversary
following initial installation of plants. If any mortality is noted on the site, the factor likely to
have caused mortality of the plantings is to be determined and corrected if possible. If
survival falls below 80% at any time during the 5-year maintenance period, the plantings shall
be replaced in kind (to the extent necessary) and other corrective measures, such as mulching
or irrigation, may need to be implemented.

Annual Monitoring Report: Per Section 4.139.07.02.6 of Wilsonville’s SROZ ordinance, the
applicant shall submit an annual monitoring report to the City’s Planning Director
documenting success and status of the enhancement plantings. At a minimum, the report
shall contain: photographs from established photo points; quantitative measures of success
including plant survival and vigor; and on-going maintenance activities performed (non-native
and noxious plant removal, irrigation, etc).

Frog Pond Ridge — Wilsonville January 2020
Upland Buffer Enhancement Mitigation Planting Specifications Page 2
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Frog Pond Ridge

This Tree Plan is required by Section 4.610.40. Type C Permit as part of the site development
application for the Frog Pond Ridge subdivision in Wilsonville, Oregon. Trees were measured by
a licensed surveyor and inventoried by an ISA Certified Arborist. The attached Tree Table
includes all trees that are 6 inches in diameter and larger. There are 61 trees and the Tree Table
delineates those to be protected and those to be removed. Root protection zones (RPZs) for
protected trees are listed in the tree table. All protected trees have been tagged with metal tags
that must remain in place throughout the development. Tag numbers are keyed to the tree survey
map and the attached Tree Table.

The southeast portion of the property includes a grove of mature native trees. Site design
elements preserve these trees as a group and maintain the character of this native grove. The
engineer and I determined the location of the sidewalk in the grove by walking the optimal route
through trees and mapping this route in real time using global positioning satellite technology.
The finished sidewalk location within the grove will be somewhat flexible to allow the project
arborist and construction crew to preserve large roots that may be encountered. The sidewalk
will be built on-grade according to the following construction plan:

1. A small sized backhoe on rubber tracks and using a flat bucket, will gradually scrape
away the first layer of soil. The project arborist will supervise this work and will advise
on root pruning and preservation.

2. A layer of geo-textile fabric will be applied to the native soil where the sidewalk is within
the RPZs of protected trees.

3. A two-inch to four-inch layer of crushed rock will be placed on the fabric. This layer of
rock will be lightly compacted using a hand operated, motorized compactor.

4. Concrete forms may be installed before or after the crushed rock is added.

5. Concrete will be poured. Concrete will be piped into the grove by a concrete truck that
will remain outside of the RPZs of protected trees. Concrete may also be brought into the
grove using a power wheelbarrow, skid-steer on rubber tracks, bobcat, or similar piece of
equipment.

The project arborist must be onsite during grading for the sidewalk. The above grade work of
setting forms installing gravel and pouring concrete will not require arborist oversite. At no time
may large trucks or steel-tracked equipment enter the grove. Rock and gravel must be piped or
ferried in using the smaller sized equipment described above. This construction plan avoids
unnecessary soil compaction within the RPZs of protected trees.

Lots 63, 64, 67, and 68 encroach into the RPZs of protected trees. These lots are designed so that
building footprints are outside of RPZs. Spread footings, beams on grade, or other alternative
construction techniques will be used where foundations or patios are withing the RPZs of protected
trees. The root zones of protected trees that extend into these four lots will be mulched four inches
to six inches deep with wood chips or a similar organic material like bark dust during the grading
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and construction phase of the project. Tree 55832 and Tree 55850 have long errant branches and
limbs that extend into the building site. These branches and limbs may require pruning as the
project progresses. Pruning will be conducted or supervised by an ISA Certified Arborist.

The building footprints on Lots 63, 64, 67, and 68 abut the RPZs of Tree 55832 and Tree 55850.
The project arborist will supervise excavation near the root zones of these two trees. The project
arborist will prune roots that are two inches in diameter and smaller. Larger roots will be preserved.
If large roots impede the construction of conventional footings, the arborist will document these
and make recommendations for alternative foundations.

A tree easement is being placed on Lots 63, 64, 67, and 68 to preserve the root crowns of protected
trees that will be in the backyards of these lots. Landscape plans not covered here must be approved
by and an ISA Certified Arborist. Following are the requirements and restrictions of the easement:
1. The top organic layer (turf layer) of soil may be removed to facilitate landscape
construction.
2. A layer of geo-textile fabric shall be applied to the native soil to provide a barrier between
the root zone and landscaping.
3. Mulch and native plantings are encouraged.

Impermeable paving within the easement is prohibited.

5. Lawns/turf may be installed on grade on top of the geo-textile fabric. The lawn/turf area
must be three feet away from the southern lot line or backyard fence. This three-foot wide
area bordering the south lot line must be mulched three inches to four inches deep with
woodchips or similar organic material. This area may be used as a planting bed for flowers,
woody shrubs, or understory trees. Holes in the landscaping fabric may be cut and the
appropriate, sized hole dug for the intended planting. Trees must be installed by a certified
landscape professional who will avoid damaging roots.

6. Patios must be constructed on grade and be paved with permeable pavers or permeable
concrete to allow water to percolate into the root zone. Patios will not exceed 400 square
feet.

7. Tilling of the native soil is not allowed.

8. Raised bed gardens or planting containers may be installed and will not exceed 64 square
feet.

9. Play structures and sandboxes are allowed.

&

The purpose of the tree easement is to preserve the native root zones of the adjacent trees being
preserved. The geo-textile fabric provides a barrier between landscaping activities and the root
zones beneath, reduces soil compaction during regular use of the backyards, and allows stormwater
to pass through to the roots of preserved trees. The preserved trees are currently adapted to
competition from a hearty grassland; therefore, the installation of lawns and other plantings is not
a concern. The use of chemical fertilizers and herbicides is discouraged. When necessary, the use
of chemical agents should be conservative and targeted.
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The 32 trees being preserved during development will be cordoned off with fencing built at the
edge of root protection zones before construction activity begins. Fencing will consist of 6-foot
high metal chain link secured with 8-foot metal posts. Without authorization, none of the following
is allowed within a root protection zone:

1. New buildings;

2. Grade change or cut and fill, during or after construction;

3. New impervious surfaces;

4. Utility or drainage field placement;

5. Staging or storage of materials and equipment during construction;

6. Vehicle maneuvering during construction.

There will be 29 trees removed from the site. Section 4.620.00. requires that each removed tree
be replaced with a 2-inch caliper tree within one year of removal. Replacement trees shall be
chosen for the site from an approved tree species list supplied by the City and shall be state
Department of Agriculture Nursery Grade No. 1 or better. The trees must be staked, fertilized,
and mulched, and shall be guaranteed by the permit grantee for two years after the planting date.
The species and locations will be determined by the landscape designer. Alternatively, the owner
may invoke Section 4.629.00.(06.) and will pay into the City Tree Fund the value of the
replacement trees that cannot be planted at the site.

The goal of this Tree Plan is to meet the requirements of the tree preservation code and to
observe all laws, rules, and regulations. All trees to be removed should be verified and marked
and all tree protection measures should be inspected and approved before any clearing or grading
work begins. It is the owner’s responsibility to implement this tree plan and to monitor the
construction process to its conclusion. Deviations can result in tree damage, liability, and
violations of the City Code.

Portland Tree Consulting
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Portland Tree Consulting PO Box 19042 Portland, OR 97280
503.421.3883 info@pdxtreeconsulting.com CCB 230301

1. Client warrants any legal description provided to the Consultant is correct and titles and ownerships to
property are good and marketable. Consultant shall not be responsible for incorrect information provided
by Client.

2. Consultant can neither guarantee nor be responsible for the accuracy of information provided by others.

3. The Consultant shall not be required to give testimony or attend court or hearings unless subsequent
contractual arrangements are made, including additional fees.

4. The report and any values expressed therein represent the opinion of the Consultant, and the Consultant’s
fee is in no way contingent upon the reporting of a specified value, a stipulated result, the occurrence of a
subsequent event, nor upon any finding to be reported.

5. Sketches, drawings, and photographs in the report are intended as visual aids and may not be to scale. The
reproduction of information generated by others will be for coordination and ease of reference. Inclusion
of such information does not warrant the sufficiency or accuracy of the information by the Consultant.

6. Unless expressed otherwise, information in the report covers only items that were examined and reflects
the condition at the time of inspection. The inspection is limited to visual examination of accessible items
without laboratory analysis, dissection, excavation, probing, or coring, unless otherwise stated.

7. There is no warranty or guarantee, expressed or implied, that problems or deficiencies of the plants or
property in question may not arise in the future.

8. The report is the completed work product. Any additional work, including production of a site plan,
addenda and revisions, construction of tree protection measures, tree work, or inspection of tree protection
measures, for example, must be contracted separately. Loss or alteration of any part of the report
invalidates the entire report.

9. Any action or proceeding seeking to enforce any provision of this Agreement shall be brought against any
of the parties in Multnomah County Circuit Court of the State of Oregon, or, when applicable, in the
United States District Court for the District of Oregon. Each party consents to the jurisdiction of such
courts (and of the appropriate appellate courts) and waives any objection to such venue.

'

A

R¥yan Neumann

ISA Certified Arborist PN-5539A  TRAQ Qualified

Portland Tree Consulting
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Dan Grimberg / Kristi Hosea
West Hills Land Development
3330 NW Yeon Avenue, Suite 200
Portland, Oregon 97210

Via e-mail (pdf format); hard copies can be mailed on request

Subject: GEOTECHNICAL ENGINEERING REPORT
FROG POND — COATES PROPERTY
TAX LoT 31W12D 01500
WILSONVILLE, CLACKAMAS COUNTY, OREGON

This report presents the results of a geotechnical engineering study conducted by Hardman Geotechnical
Services Inc. (HGSI) for the property located between 7070 SW Frog Pond Lane and 6720 SW Frog Pond
Lane at tax lot 31W12D 01500 (Figure 1). The purpose of this study was to evaluate subsurface conditions
at the site and to provide geotechnical recommendations for site development.

SITE DESCRIPTION AND PROPOSED DEVELOPMENT

Our understanding of the site and project conditions is based on a review of information provided, and
property data obtained online from Clackamas County. The project consists of one tax lot 31W12D 01500,
totaling about 6 acres. Please note that the parcel acreage was taken from the Clackamas County GIS
website and may not be completely accurate.

There are no structures present on this parcel of land. The lot slopes gradually towards the south and is
mostly tall grasses with some blackberry bushes, other brush and a few trees on the boundaries of the
property. The site is within an area of rural residential properties.

There is a network of old drain tiles beneath the property, generally trending north to south. Several shallow
“sinkholes” are evident on the site, one about mid-point along the east property line, and one in the northwest
corner of the property, which are likely related to erosion and “piping” of the soils around the drain tiles,
resulting in localized ground loss and subsidence.

The proposed development includes grading the site to support residential lots, with associated underground
utilities, roadways and water quality facilities. Details of the planned lot and street layout, and proposed
grading, have not yet been developed. HGSI should review the grading plan when available to verify
consistency with the geotechnical recommendations, and to provide any supplemental or revised input to the
design needed based on geotechnical considerations.

REGIONAL GEOLOGY AND SEISMIC SETTING

The subject site lies within the Portland Basin, a broad structural depression situated between the Coast Range
on the west and the Cascade Range on the east. The Portland Basin is a northwest-southwest trending
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structural basin produced by broad regional downwarping of the area. The Portland Basin is approximately 20
miles wide and 45 miles long and is filled with consolidated and unconsolidated sedimentary rocks of late
Miocene, Pliocene and Pleistocene age.

The subject site is underlain by Quaternary age (last 1.6 million years) loess, a windblown silt deposit that
mantles older deposits and basalt bedrock in the Portland Hills (Madin, 1990). The loess generally consists
of massive silt deposited following repeated catastrophic flooding events in the Willamette Valley, the last of
which occurred about 10,000 years ago. In localized areas, the loess includes buried paleosols that
developed between depositional events. Regionally, the total thickness of loess ranges from 5 feet to greater
than 100 feet.

The loess is underlain by residual soil formed by in place weathering of the underlying Columbia River
Basalt Formation (Madin, 1990). The Miocene aged (about 14.5 to 16.5 million years ago) Columbia River
Basalts are a thick sequence of lava flows which form the crystalline basement of the Tualatin Valley. The
basalts are composed of dense, finely crystalline rock that is commonly fractured along blocky and columnar
vertical joints. Individual basalt flow units typically range from 25 to 125 feet thick and interflow zones are
typically vesicular, scoriaceous, brecciated, and sometimes include sedimentary rocks.

At least three major fault zones capable of generating damaging earthquakes are known to exist in the region.
These include the Portland Hills Fault Zone, Gales Creek-Newberg-Mt. Angel Structural Zone, and the
Cascadia Subduction Zone. These potential earthquake source zones are included in the determination of
seismic design values for structures, as presented in the Seismic Design section. None of the known faults
extend beneath the site.

FIELD EXPLORATION — TEST PITS AND HAND AUGER BORINGS

The site-specific exploration for this study was conducted on August 30, 2018 and consisted of five test pit
excavations (designated TP-1 through TP-5) excavated to maximum depths of approximately 9 feet below
ground surface (bgs) at the approximate locations shown on Figure 2. Also included are two hand auger
borings done previously as part of our exploration for the School District Properties. The hand auger borings
are designated HA-3 and HA-4, at the approximate locations shown on Figure 2. It should be noted that
exploration locations were determined in the field by pacing or taping distances from apparent property
corners and other site features shown on the plans provided. As such, the locations of the explorations
should be considered approximate.

Explorations were conducted under the full-time observation of HGSI personnel. Soil samples obtained from
the borings were classified in the field and representative portions were placed in relatively air-tight plastic
bags. These soil samples were then returned to the laboratory for further examination. Pertinent information
including soil sample depths, stratigraphy, soil engineering characteristics, and groundwater occurrence was
recorded. Soils were classified in general accordance with the Unified Soil Classification System.

Summary exploration logs are attached to this report. The stratigraphic contacts shown on the individual
borehole logs represent the approximate boundaries between soil types. The actual transitions may be more
gradual. The soil and groundwater conditions depicted are only for the specific dates and locations reported,
and therefore, are not necessarily representative of other locations and times.

SUBSURFACE CONDITIONS

The following discussion is a summary of subsurface conditions encountered in our explorations. For more
detailed information regarding subsurface conditions at specific exploration locations, refer to the attached
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hand auger logs. Also, please note that subsurface conditions can vary between exploration locations, as
discussed in the Uncertainty and Limitations section below.

Soil

On-site soils are anticipated to consist of topsoil, clayey silt, and clay, as described below.

Topsoil — From the ground surface, all explorations encountered 1.5 to 2 feet of topsoil, comprised of
moist silt. The upper about 1 foot of the topsoil was highly organic.

Clayey Silt to Silty Clay — Beneath the topsoil in the hand augers, we encountered stiff to very stiff,
moist to wet, brown clayey silt to silty clay. The upper several feet of this unit exhibited orange and
gray mottling. All of the explorations terminated in the clayey silt to silty clay unit, at maximum
depths of about 5 to 8 feet bgs.

Groundwater

During the field exploration, no static groundwater table was encountered to the maximum depth of
exploration at 8 feet bgs. In wet weather conditions, it is probable that perched groundwater conditions
would be encountered on site. There is a network of old drain tiles beneath the field, as was commonly done
in the past for drainage. Perched groundwater conditions often occur over fine-grained native deposits such
as those beneath the site, particularly during the wet season. It is anticipated that groundwater conditions
will vary depending on the season, local subsurface conditions, changes in site utilization, and other factors.
The groundwater conditions reported above are for the specific date and locations indicated, and therefore
may not necessarily be indicative of other times and/or locations.

CONCLUSIONS AND RECOMMENDATIONS

Results of this study indicate that the proposed development is geotechnically feasible, provided that the
recommendations of this report are incorporated into the design and construction phases of the project.
Recommendations are presented below regarding site preparation and undocumented fill removal,
engineered fill, wet weather earthwork, spread footing foundations, below grade structural retaining walls,
concrete slabs-on-grade, perimeter footing drains, seismic design, excavating conditions and utility trench
backfill, and erosion control considerations.

Site Preparation and Undocumented Fill Removal

The areas of the site to be graded should first be cleared of vegetation, undocumented fill, and any loose
debris; and debris from clearing should be removed from the site. Organic-rich topsoil should then be
removed to competent native soils. We anticipate that the average depth of topsoil stripping will be about 12
inches over most of the site, however deeper stripping may be needed in localized areas. The final depth of
stripping removal may vary depending on local subsurface conditions and the contractor’s methods, and
should be determined on the basis of site observations after the initial stripping has been performed. Stripped
organic soil should be stockpiled only in designated areas or removed from the site and stripping operations
should be observed and documented by HGSI. Existing subsurface structures (tile drains, old utility lines,
septic leach fields, etc.) beneath areas of proposed structures and pavement should be removed and the
excavations backfilled with engineered fill.

There is potential for old fills to be present on site in areas beyond our explorations. Where encountered
beneath proposed structures, pavements, or other settlement-sensitive improvements, undocumented fill
should be removed down to firm inorganic native soils and the removal area backfilled with engineered fill
(see below). HGSI should observe removal excavations (if any) prior to fill placement to verify that
overexcavations are adequate and an appropriate bearing stratum is exposed.
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In construction areas, once stripping has been verified, the area should be ripped or tilled to a depth of 12
inches, moisture conditioned, and compacted in-place prior to the placement of engineered fill. Exposed
subgrade soils should be evaluated by HGSI. For large areas, this evaluation is normally performed by
proof-rolling the exposed subgrade with a fully loaded scraper or dump truck. For smaller arecas where
access is restricted, the subgrade should be evaluated by probing the soil with a steel probe. Soft/loose soils
identified during subgrade preparation should be compacted to a firm and unyielding condition or over-
excavated and replaced with engineered fill, as described below. The depth of overexcavation, if required,
should be evaluated by HGSI at the time of construction.

Engineered Fill

In general, we anticipate that on-site soils will be suitable for use as engineered fill in dry weather conditions,
provided they are relatively free of organics and are properly moisture conditioned for compaction. Imported
fill material must be approved by the geotechnical engineer prior to being imported to the site. Oversize
material greater than 6 inches in size should not be used within 3 feet of foundation footings, and material
greater than 12 inches in diameter should not be used in engineered fill.

Engineered fill should be compacted in horizontal lifts not exceeding 8 inches using standard compaction
equipment. We recommend that engineered fill be compacted to at least 90 percent of the maximum dry
density determined by ASTM D1557 (Modified Proctor) or equivalent. On-site soils may be wet or dry of
optimum; therefore, we anticipate that moisture conditioning of native soil will be necessary for compaction
operations.

Proper test frequency and earthwork documentation usually requires daily observation and testing during
stripping, rough grading, and placement of engineered fill. Field density testing should conform to ASTM
D2922 and D3017, or D1556. Engineered fill should be periodically observed and tested by the project
geotechnical engineer or his representative. Typically, one density test is performed for at least every 2
vertical feet of fill placed or every 500 yd®, whichever requires more testing.

Wet Weather Earthwork

The on-site soils are moisture sensitive and may be difficult to handle or traverse with construction
equipment during periods of wet weather. Earthwork is typically most economical when performed under
dry weather conditions. Earthwork performed during the wet-weather season will probably require
expensive measures such as cement treatment or imported granular material to compact fill to the
recommended engineering specifications. If earthwork is to be performed or fill is to be placed in wet
weather or under wet conditions when soil moisture content is difficult to control, the following
recommendations should be incorporated into the contract specifications.

e  Earthwork should be performed in small areas to minimize exposure to wet weather. Excavation or the
removal of unsuitable soils should be followed promptly by the placement and compaction of clean engineered
fill. The size and type of construction equipment used may have to be limited to prevent soil disturbance.
Under some circumstances, it may be necessary to excavate soils with a backhoe to minimize subgrade
disturbance caused by equipment traffic;

e  The ground surface within the construction area should be graded to promote run-off of surface water and to
prevent the ponding of water;

e  Material used as engineered fill should consist of clean, granular soil containing less than about 7 percent fines.
The fines should be non-plastic. Alternatively, cement treatment of on-site soils may be performed to facilitate
wet weather placement;
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e The ground surface within the construction area should be sealed by a smooth drum vibratory roller, or
equivalent, and under no circumstances should be left uncompacted and exposed to moisture. Soils which
become too wet for compaction should be removed and replaced with clean granular materials;

e Excavation and placement of fill should be observed by the geotechnical engineer to verify that all unsuitable
materials are removed and suitable compaction and site drainage is achieved; and

e Bales of straw and/or geotextile silt fences should be strategically located to control erosion.
If cement or lime treatment is used to facilitate wet weather construction, HGSI should be contacted to

provide additional recommendations and field monitoring.

Spread Footing Foundations

Shallow, conventional isolated or continuous spread footings may be used to support the proposed structures,
provided they are founded on competent native soils, or compacted engineered fill placed directly upon the
competent native soils. We recommend a maximum allowable bearing pressure of 2,000 pounds per square
foot (psf) for designing spread footings bearing on undisturbed native soils or engineered fill. The
recommended maximum allowable bearing pressure may be increased by a factor of 1.33 for short term
transient conditions such as wind and seismic loading. Exterior footings should be founded at least 18 inches
below the lowest adjacent finished grade. Minimum footing widths should be determined by the project
engineer/architect in accordance with applicable design codes.

Assuming construction is accomplished as recommended herein, and for the foundation loads anticipated, we
estimate total settlement of spread foundations of less than about 1 inch and differential settlement between
two adjacent load-bearing components supported on competent soil of less than about '4 inch. We anticipate
that the majority of the estimated settlement will occur during construction, as loads are applied.

Wind, earthquakes, and unbalanced earth loads will subject the proposed structure to lateral forces. Lateral
forces on a structure will be resisted by a combination of sliding resistance of its base or footing on the
underlying soil and passive earth pressure against the buried portions of the structure. For use in design, a
coefficient of friction of 0.5 may be assumed along the interface between the base of the footing and
subgrade soils. Passive earth pressure for buried portions of structures may be calculated using an equivalent
fluid weight of 390 pounds per cubic foot (pcf), assuming footings are cast against dense, natural soils or
engineered fill. The recommended coefficient of friction and passive earth pressure values do not include a
safety factor. The upper 12 inches of soil should be neglected in passive pressure computations unless it is
protected by pavement or slabs on grade.

Footing excavations should be trimmed neat and the bottom of the excavation should be carefully prepared.
Loose, wet or otherwise softened soil should be removed from the footing excavation prior to placing
reinforcing steel bars. HGSI should observe foundation excavations prior to placing crushed rock, to verify
that adequate bearing soils have been reached. Due to the high moisture sensitivity of on-site soils,
construction during wet weather may require overexcavation of footings and backfill with compacted,
crushed aggregate.

Below-Grade Structural Retaining Walls

Lateral earth pressures against below-grade retaining walls will depend upon the inclination of any adjacent
slopes, type of backfill, degree of wall restraint, method of backfill placement, degree of backfill compaction,
drainage provisions, and magnitude and location of any adjacent surcharge loads. At-rest soil pressure is
exerted on a retaining wall when it is restrained against rotation. In contrast, active soil pressure will be
exerted on a wall if its top is allowed to rotate or yield a distance of roughly 0.001 times its height or greater.
If the subject retaining walls will be free to rotate at the top, they should be designed for an active earth
pressure equivalent to that generated by a fluid weighing 35 pcf for level backfill against the wall. For
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restrained walls, an at-reset equivalent fluid pressure of 54 pcf should be used in design, again assuming
level backfill against the wall. These values assume that the recommended drainage provisions are
incorporated, and hydrostatic pressures are not allowed to develop against the wall.

During a seismic event, lateral earth pressures acting on below-grade structural walls will increase by an
incremental amount that corresponds to the earthquake loading. Based on the Mononobe-Okabe equation
and peak horizontal accelerations appropriate for the site location, seismic loading should be modeled using
the active or at-rest earth pressures recommended above, plus an incremental rectangular-shaped seismic
load of magnitude SH, where H is the total height of the wall.

We assume relatively level ground surface below the base of the walls. As such, we recommend passive
earth pressure of 390 pcf for use in design, assuming wall footings are cast against competent native soils or
engineered fill. If the ground surface slopes down and away from the base of any of the walls, a lower
passive earth pressure should be used and HGSI should be contacted for additional recommendations.

A coefficient of friction of 0.5 may be assumed along the interface between the base of the wall footing and
subgrade soils. The recommended coefficient of friction and passive earth pressure values do not include a
safety factor, and an appropriate safety factor should be included in design. The upper 12 inches of soil
should be neglected in passive pressure computations unless it is protected by pavement or slabs on grade.

The above recommendations for lateral earth pressures assume that the backfill behind the subsurface walls
will consist of properly compacted structural fill, and no adjacent surcharge loading. If the walls will be
subjected to the influence of surcharge loading within a horizontal distance equal to or less than the height of
the wall, the walls should be designed for the additional horizontal pressure. For uniform surcharge
pressures, a uniformly distributed lateral pressure of 0.3 times the surcharge pressure should be added.

The recommended equivalent fluid densities assume a free-draining condition behind the walls so that
hydrostatic pressures do not build up. This can be accomplished by placing a 12-inch wide zone of crushed
drain rock containing less than 5 percent fines against the walls. A 3-inch minimum diameter perforated,
plastic drain pipe should be installed at the base of the walls and connected to a sump to remove water from
the crushed drain rock zone. The drain pipe should be wrapped in filter fabric (Mirafi 140N or other as
approved by the geotechnical engineer) to minimize clogging. The above drainage measures are intended to
remove water from behind the wall to prevent hydrostatic pressures from building up. Additional drainage
measures may be specified by the project architect or structural engineer, for damp-proofing or other reasons.

HGSI should be contacted during construction to verify subgrade strength in wall keyway excavations, to
verify that backslope soils are in accordance with our assumptions, and to take density tests on the wall

backfill materials.

Concrete Slabs-on-Grade

Preparation of areas beneath concrete slab-on-grade floors should be performed as recommended in the Site
Preparation section. Care should be taken during excavation for foundations and floor slabs, to avoid
disturbing subgrade soils. If subgrade soils have been adversely impacted by wet weather or otherwise
disturbed, the surficial soils should be scarified to a minimum depth of 8 inches, moisture conditioned to
within about 3 percent of optimum moisture content, and compacted to engineered fill specifications.
Alternatively, disturbed soils may be removed and the removal zone backfilled with additional crushed rock.
For evaluation of the concrete slab-on-grade floors using the beam on elastic foundation method, a modulus
of subgrade reaction of 200 kef (115 pci) should be assumed for the soils anticipated at subgrade depth. This
value assumes the concrete slab system is designed and constructed as recommended herein, with a
minimum thickness of crushed rock of 8 inches beneath the slab.
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Interior slab-on-grade floors should be provided with an adequate moisture break. The capillary break
material should consist of ODOT open graded aggregate per ODOT Standard Specifications 02630-2. The
minimum recommended thickness of capillary break materials on re-compacted soil subgrade is 8 inches.
The total thickness of crushed aggregate will be dependent on the subgrade conditions at the time of
construction, and should be verified visually by proof-rolling. Under-slab aggregate should be compacted to
at least 90% of its maximum dry density as determined by ASTM D1557 or equivalent.

In areas where moisture will be detrimental to floor coverings or equipment inside the proposed structure,
appropriate vapor barrier and damp-proofing measures should be implemented. A commonly applied vapor
barrier system consists of a 10-mil polyethylene vapor barrier placed directly over the capillary break
material. With this type of system, an approximately 2-inch thick layer of sand is often placed over the vapor
barrier to protect it from damage, to aid in curing of the concrete, and also to help prevent cement from
bleeding down into the underlying capillary break materials. Other damp/vapor barrier systems may also be
feasible. Appropriate design professionals should be consulted regarding vapor barrier and damp proofing
systems, ventilation, building material selection and mold prevention issues, which are outside HGSI’s area
of expertise.

Perimeter Footing Drains

Due to the potential for perched surface water above fine grained deposits such as those encountered at the
site, we recommend the outside edge of perimeter footings be provided with a drainage system consisting of
3-inch minimum diameter perforated PVC pipe embedded in a minimum of 1 ft* per lineal foot of clean,
free-draining sand and gravel or 1”- %4” drain rock. The drain pipe and surrounding drain rock should be
wrapped in non-woven geotextile (Mirafi 140N, or approved equivalent) to minimize the potential for
clogging and/or ground loss due to piping. Water collected from the footing drains should be directed into
the local storm drain system or other suitable outlet. A minimum 0.5 percent fall should be maintained
throughout the drain and non-perforated pipe outlet. The footing drains should include clean-outs to allow
periodic maintenance and inspection.

Down spouts and roof drains should collect roof water in a system separate from the footing drains in order
to reduce the potential for clogging. Roof drain water should be directed to an appropriate discharge point
well away from structural foundations. Grades should be sloped downward and away from buildings to
reduce the potential for ponded water near structures.

Seismic Design

Structures should be designed to resist earthquake loading in accordance with the methodology described in
the 2012 International Building Code (IBC) with applicable 2014 Oregon Structural Specialty Code (OSSC)
revisions. We recommend Site Class C be used for design per the OSSC, which references ASCE 7-10,
Chapter 20, Table 20.3-1. Design values determined for the site using the USGS (United States Geological
Survey) Earthquake Ground Motion Parameters utility are summarized on Table 1.

18-2362 - Frog Pond Coates Property GR 7 HARDMAN GEOTECHNICAL SERVICES INC.



September 6, 2018
HGSI Project No. 18-2363

Table 1. Recommended Earthquake Ground Motion Parameters (2012 IBC / 2014 OSSC)

Parameter Value

Location (Lat, Long), degrees 45.3234, -122.7469

Mapped Spectral Acceleration Values
(MCE, Site Class B):

Short Period, S, 0.930 g
1.0 Sec Period, S, 0.409 g
Soil Factors for Site Class D:
F, 1.128
F, 1.591
SD,=2/3xF,x S, 0.700 g
SD;=2/3xF,x S, 0434 ¢

Potential seismic impacts also include secondary effects such as soil liquefaction, fault rupture potential, and
other hazards as discussed below:

e Soil Liquefaction Potential — Soil liquefaction is a phenomenon wherein saturated soil deposits
temporarily lose strength and behave as a liquid in response to earthquake shaking. Soil
liquefaction is generally limited to loose, granular soils located below the water table. Following
development, on-site soils will consist predominantly of engineered fill or stiff clayey native
soils above the water table, which are not considered susceptible to liquefaction. Therefore, it is
our opinion that special design or construction measures are not required to mitigate the effects
of liquefaction.

e Fault Rupture Potential — Based on our review of available geologic literature, we are not
aware of any mapped active (demonstrating movement in the last 10,000 years) faults on the site.
During our field investigation, we did not observe any evidence of surface rupture or recent
faulting. Therefore, we conclude that the potential for fault rupture on site is low.

e Seismic Induced Landslide — Topography in the vicinity of the subject site is generally flat to
gently sloping. The potential for slope instability and seismic induced landslide on site is
considered very low.

o Effects of Local Geology and Topography — In our opinion, no additional seismic hazard will
occur due to local geology or topography. The site is expected to have no greater seismic hazard
than surrounding properties and the Wilsonville area in general.

Excavating Conditions and Utility Trench Backfill

We anticipate that on-site soils can be excavated using conventional heavy equipment such as scrapers and
trackhoes to a depth of 8 feet and likely greater. Maintenance of safe working conditions, including
temporary excavation stability, is the responsibility of the contractor. Temporary cuts in excess of 4 feet in
height should be sloped in accordance with U.S. Occupational Safety and Health Administration (OSHA)
regulations (29 CFR Part 1926), or be shored. The existing native soils classify as Type B Soil and
temporary excavation side slope inclinations as steep as 1H:1V may be assumed for planning purposes. This
cut slope inclination is applicable to excavations above the water table only.

Perched groundwater conditions often occur over fine-grained native deposits such as those beneath the site,
particularly during the wet season. If encountered, the contractor should be prepared to implement an
appropriate dewatering system for installation of the utilities. At this time, we anticipate that dewatering
systems consisting of ditches, sumps and pumps would be adequate for control of groundwater where
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encountered during construction conducted during the dry season. Regardless of the dewatering system
used, it should be installed and operated such that in-place soils are prevented from being removed along
with the groundwater.

Vibrations created by traffic and construction equipment may cause some caving and raveling of excavation
walls. In such an event, lateral support for the excavation walls should be provided by the contractor to
prevent loss of ground support and possible distress to existing or previously constructed structural
improvements.

Utility trench backfill should consist of %4”-0 crushed rock, compacted to at least 90% of the maximum dry
density obtained by Modified Proctor (ASTM D1557) or equivalent. Initial backfill lift thick nesses for a
%”-0 crushed aggregate base may need to be as great as 4 feet to reduce the risk of flattening underlying
flexible pipe. Subsequent lift thickness should not exceed 1 foot. If imported granular fill material is used,
then the lifts for large vibrating plate-compaction equipment (e.g. hoe compactor attachments) may be up to
2 feet, provided that proper compaction is being achieved and each lift is tested. Use of large vibrating
compaction equipment should be carefully monitored near existing structures and improvements due to the
potential for vibration-induced damage.

Adequate density testing should be performed during construction to verify that the recommended relative
compaction is achieved. Typically, one density test is taken for every 4 vertical feet of backfill on each 200-

lineal-foot section of trench.

Erosion Control Considerations

During our field exploration program, we did not observe soil types that would be considered highly
susceptible to erosion. Erosion at the site during construction can be minimized by implementing the project
erosion control plan, which should include judicious use of straw, bio-bags, silt fences, or other appropriate
technology. Where used, erosion control devices should be in place and remain in place throughout site
preparation and construction. Areas of exposed soil requiring immediate and/or temporary protection against
exposure should be covered with either mulch or erosion control netting/blankets.

UNCERTAINTIES AND LIMITATIONS

We have prepared this report for the owner and his/her consultants for use in design of this project only.

This report should be provided in its entirety to prospective contractors for bidding and estimating purposes;
however, the conclusions and interpretations presented in this report should not be construed as a warranty of
the subsurface conditions. Experience has shown that soil and groundwater conditions can vary significantly
over small distances. Inconsistent conditions can occur between explorations that may not be detected by a
geotechnical study. If, during future site operations, subsurface conditions are encountered which vary
appreciably from those described herein, HGSI should be notified for review of the recommendations of this
report, and revision of such if necessary.

Sufficient geotechnical monitoring, testing and consultation should be provided during construction to
confirm that the conditions encountered are consistent with those indicated by explorations.
Recommendations for design changes will be provided should conditions revealed during construction differ
from those anticipated, and to verify that the geotechnical aspects of construction comply with the contract
plans and specifications.

Within the limitations of scope, schedule and budget, HGSI executed these services in accordance with

generally accepted professional principles and practices in the field of geotechnical engineering at the time
the report was prepared. No warranty, expressed or implied, is made. The scope of our work did not include
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environmental assessments or evaluations regarding the presence or absence of wetlands or hazardous or
toxic substances in the soil, surface water, or groundwater at this site.

Q<0

We appreciate this opportunity to be of service.
Sincerely,

HARDMAN GEOTECHNICAL SERVICES INC.

Scott L. Hardman, P.E., G.E.
Geotechnical Engineer

Attachments: References
Figure 1 — Vicinity Map
Figure 2 — Site Plan
Logs of Test Pits TP-1 through TP-5
Logs of Hand Auger Borings HA-3 and HA-4
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Wilsonville, Oregon Project No. 18-2362 Test Pit No. TP-2
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Project: School District Properties

Willsonville, Oregon Project No. 18-2317 Boring No. HA-3
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Dan Grimberg / Kristi Hosea
West Hills Land Development
3330 NW Yeon Avenue, Suite 200
Portland, Oregon 97210

Via e-mail (pdf format); hard copies can be mailed on request

Subject: GEOTECHNICAL ENGINEERING REPORT
MORGAN PROPERTY
6720 SW FROG POND LANE
WILSONVILLE, CLACKAMAS COUNTY, OREGON

This report presents the results of a geotechnical engineering study conducted by Hardman Geotechnical
Services Inc. (HGSI) for the property at 6720 SW Frog Pond Lane in Wilsonville, Oregon (Figure 1). The
purpose of this study was to evaluate subsurface conditions at the site and to provide geotechnical
recommendations for site development. This geotechnical study was performed in accordance with HGSI
Proposal No. 18-794, dated March 28, 2018, and your subsequent authorization of our proposal and General
Conditions for Geotechnical Services.

SITE DESCRIPTION AND PROPOSED DEVELOPMENT

The project totals about 10.01 acres, and is currently occupied by a single-family home constructed in 1965.
Other existing site improvements include an in-ground swimming pool, and a detached garage. Site
vegetation consists of lawn, landscaping shrubs and trees around the existing home. The majority of the
property is grass field or pasture. Site slopes are gentle, generally down toward the south. The site is within
an area of rural residential properties.

A grading plan has not been finalized and should be reviewed by HGSI when completed. Underground
utilities and onsite stormwater systems are also planned. HGSI should review the grading plan when
available to verify consistency with the geotechnical recommendations, and to provide any supplemental or
revised input to the design needed based on geotechnical considerations.

REGIONAL GEOLOGY AND SEISMIC SETTING

The subject site lies within the Portland Basin, a broad structural depression situated between the Coast Range
on the west and the Cascade Range on the east. The Portland Basin is a northwest-southwest trending
structural basin produced by broad regional downwarping of the area. The Portland Basin is approximately 20
miles wide and 45 miles long and is filled with consolidated and unconsolidated sedimentary rocks of late
Miocene, Pliocene and Pleistocene age.

The subject site is underlain by Quaternary age (last 1.6 million years) loess, a windblown silt deposit that
mantles older deposits and basalt bedrock in the Portland Hills (Madin, 1990). The loess generally consists
of massive silt deposited following repeated catastrophic flooding events in the Willamette Valley, the last of
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which occurred about 10,000 years ago. In localized areas, the loess includes buried paleosols that
developed between depositional events. Regionally, the total thickness of loess ranges from 5 feet to greater
than 100 feet.

The loess is underlain by residual soil formed by in place weathering of the underlying Columbia River
Basalt Formation (Madin, 1990). The Miocene aged (about 14.5 to 16.5 million years ago) Columbia River
Basalts are a thick sequence of lava flows which form the crystalline basement of the Tualatin Valley. The
basalts are composed of dense, finely crystalline rock that is commonly fractured along blocky and columnar
vertical joints. Individual basalt flow units typically range from 25 to 125 feet thick and interflow zones are
typically vesicular, scoriaceous, brecciated, and sometimes include sedimentary rocks.

At least three major fault zones capable of generating damaging earthquakes are known to exist in the region.
These include the Portland Hills Fault Zone, Gales Creek-Newberg-Mt. Angel Structural Zone, and the
Cascadia Subduction Zone. These potential earthquake source zones are included in the determination of
seismic design values for structures, as presented in the Seismic Design section. None of the known faults
extend beneath the site.

FIELD EXPLORATION — HAND AUGER BORINGS

The site-specific exploration for this study was conducted on April 19, 2018 and consisted of five hand auger
borings (designated HA-1 through HA-5) excavated to maximum depths of approximately 5 feet below
ground surface (bgs) at the approximate locations shown on Figure 2. It should be noted that exploration
locations were determined in the field by pacing or taping distances from apparent property corners and other
site features shown on the plans provided. As such, the locations of the explorations should be considered
approximate.

Explorations were conducted under the full-time observation of HGSI personnel. Soil samples obtained from
the borings were classified in the field and representative portions were placed in relatively air-tight plastic
bags. These soil samples were then returned to the laboratory for further examination. Pertinent information
including soil sample depths, stratigraphy, soil engineering characteristics, and groundwater occurrence was
recorded. Soils were classified in general accordance with the Unified Soil Classification System.

Summary exploration logs are attached to this report. The stratigraphic contacts shown on the individual
borehole logs represent the approximate boundaries between soil types. The actual transitions may be more
gradual. The soil and groundwater conditions depicted are only for the specific dates and locations reported,
and therefore, are not necessarily representative of other locations and times.

SUBSURFACE CONDITIONS

The following discussion is a summary of subsurface conditions encountered in our explorations. For more
detailed information regarding subsurface conditions at specific exploration locations, refer to the attached
hand auger logs. Also, please note that subsurface conditions can vary between exploration locations, as
discussed in the Uncertainty and Limitations section below.

Soil

On-site soils are anticipated to consist of topsoil, clayey silt, and clay, as described below.

Topsoil — From the ground surface, all explorations encountered 1.5 to 2 feet of topsoil, comprised of
moist silt. The upper about 1 foot of the topsoil was highly organic.
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Clayey Silt to Silty Clay — Beneath the topsoil in the hand augers, we encountered stiff to very stiff,
moist to wet, brown clayey silt to silty clay. The upper several feet of this unit exhibited orange and
gray mottling. All of the explorations terminated in the clayey silt to silty clay unit, at maximum
depth of about 5 feet bgs.

Groundwater

During the field exploration, no static groundwater table was encountered to the maximum depth of
exploration at 5 feet bgs. Slight seepage was encountered in borings HA-1, HA-3 and HA-4 at about 2.5 to 3
feet bgs. Perched groundwater conditions often occur over fine-grained native deposits such as those
beneath the site, particularly during the wet season. It is anticipated that groundwater conditions will vary
depending on the season, local subsurface conditions, changes in site utilization, and other factors. The
groundwater conditions reported above are for the specific date and locations indicated, and therefore may
not necessarily be indicative of other times and/or locations.

CONCLUSIONS AND RECOMMENDATIONS

Results of this study indicate that the proposed development is geotechnically feasible, provided that the
recommendations of this report are incorporated into the design and construction phases of the project.
Recommendations are presented below regarding site preparation and undocumented fill removal,
engineered fill, wet weather earthwork, spread footing foundations, below grade structural retaining walls,
concrete slabs-on-grade, perimeter footing drains, seismic design, excavating conditions and utility trench
backfill, and erosion control considerations.

Site Preparation and Undocumented Fill Removal

The areas of the site to be graded should first be cleared of vegetation, undocumented fill, and any loose
debris; and debris from clearing should be removed from the site. Organic-rich topsoil should then be
removed to competent native soils. We anticipate that the average depth of topsoil stripping will be about 12
inches over most of the site, however deeper stripping may be needed in localized areas. The final depth of
stripping removal may vary depending on local subsurface conditions and the contractor’s methods, and
should be determined on the basis of site observations after the initial stripping has been performed. Stripped
organic soil should be stockpiled only in designated areas or removed from the site and stripping operations
should be observed and documented by HGSI. Existing subsurface structures (tile drains, old utility lines,
septic leach fields, etc.) beneath areas of proposed structures and pavement should be removed and the
excavations backfilled with engineered fill.

There is potential for old fills to be present on site in areas beyond our explorations. Where encountered
beneath proposed structures, pavements, or other settlement-sensitive improvements, undocumented fill
should be removed down to firm inorganic native soils and the removal area backfilled with engineered fill
(see below). HGSI should observe removal excavations (if any) prior to fill placement to verify that
overexcavations are adequate and an appropriate bearing stratum is exposed.

In construction areas, once stripping has been verified, the area should be ripped or tilled to a depth of 12
inches, moisture conditioned, and compacted in-place prior to the placement of engineered fill. Exposed
subgrade soils should be evaluated by HGSI. For large areas, this evaluation is normally performed by
proof-rolling the exposed subgrade with a fully loaded scraper or dump truck. For smaller areas where
access is restricted, the subgrade should be evaluated by probing the soil with a steel probe. Soft/loose soils
identified during subgrade preparation should be compacted to a firm and unyielding condition or over-
excavated and replaced with engineered fill, as described below. The depth of overexcavation, if required,
should be evaluated by HGSI at the time of construction.
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Engineered Fill

In general, we anticipate that on-site soils will be suitable for use as engineered fill in dry weather conditions,
provided they are relatively free of organics and are properly moisture conditioned for compaction. Imported
fill material must be approved by the geotechnical engineer prior to being imported to the site. Oversize
material greater than 6 inches in size should not be used within 3 feet of foundation footings, and material
greater than 12 inches in diameter should not be used in engineered fill.

Engineered fill should be compacted in horizontal lifts not exceeding 8 inches using standard compaction
equipment. We recommend that engineered fill be compacted to at least 90 percent of the maximum dry
density determined by ASTM D1557 (Modified Proctor) or equivalent. On-site soils may be wet or dry of
optimum; therefore, we anticipate that moisture conditioning of native soil will be necessary for compaction
operations.

Proper test frequency and earthwork documentation usually requires daily observation and testing during
stripping, rough grading, and placement of engineered fill. Field density testing should conform to ASTM
D2922 and D3017, or D1556. Engineered fill should be periodically observed and tested by the project
geotechnical engineer or his representative. Typically, one density test is performed for at least every 2
vertical feet of fill placed or every 500 yd’, whichever requires more testing.

Wet Weather Earthwork

The on-site soils are moisture sensitive and may be difficult to handle or traverse with construction
equipment during periods of wet weather. Earthwork is typically most economical when performed under
dry weather conditions. Earthwork performed during the wet-weather season will probably require
expensive measures such as cement treatment or imported granular material to compact fill to the
recommended engineering specifications. If earthwork is to be performed or fill is to be placed in wet
weather or under wet conditions when soil moisture content is difficult to control, the following
recommendations should be incorporated into the contract specifications.

e Earthwork should be performed in small areas to minimize exposure to wet weather. Excavation or the
removal of unsuitable soils should be followed promptly by the placement and compaction of clean engineered
fill. The size and type of construction equipment used may have to be limited to prevent soil disturbance.
Under some circumstances, it may be necessary to excavate soils with a backhoe to minimize subgrade
disturbance caused by equipment traffic;

e The ground surface within the construction area should be graded to promote run-off of surface water and to
prevent the ponding of water;

e  Material used as engineered fill should consist of clean, granular soil containing less than about 7 percent fines.
The fines should be non-plastic. Alternatively, cement treatment of on-site soils may be performed to facilitate
wet weather placement;

e  The ground surface within the construction area should be sealed by a smooth drum vibratory roller, or
equivalent, and under no circumstances should be left uncompacted and exposed to moisture. Soils which
become too wet for compaction should be removed and replaced with clean granular materials;

e Excavation and placement of fill should be observed by the geotechnical engineer to verify that all unsuitable
materials are removed and suitable compaction and site drainage is achieved; and

e Bales of straw and/or geotextile silt fences should be strategically located to control erosion.

If cement or lime treatment is used to facilitate wet weather construction, HGSI should be contacted to
provide additional recommendations and field monitoring.
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Spread Footing Foundations

Shallow, conventional isolated or continuous spread footings may be used to support the proposed structures,
provided they are founded on competent native soils, or compacted engineered fill placed directly upon the
competent native soils. We recommend a maximum allowable bearing pressure of 2,000 pounds per square
foot (psf) for designing spread footings bearing on undisturbed native soils or engineered fill. The
recommended maximum allowable bearing pressure may be increased by a factor of 1.33 for short term
transient conditions such as wind and seismic loading. Exterior footings should be founded at least 18 inches
below the lowest adjacent finished grade. Minimum footing widths should be determined by the project
engineer/architect in accordance with applicable design codes.

Assuming construction is accomplished as recommended herein, and for the foundation loads anticipated, we
estimate total settlement of spread foundations of less than about 1 inch and differential settlement between
two adjacent load-bearing components supported on competent soil of less than about /2 inch. We anticipate
that the majority of the estimated settlement will occur during construction, as loads are applied.

Wind, earthquakes, and unbalanced earth loads will subject the proposed structure to lateral forces. Lateral
forces on a structure will be resisted by a combination of sliding resistance of its base or footing on the
underlying soil and passive earth pressure against the buried portions of the structure. For use in design, a
coefficient of friction of 0.5 may be assumed along the interface between the base of the footing and
subgrade soils. Passive earth pressure for buried portions of structures may be calculated using an equivalent
fluid weight of 390 pounds per cubic foot (pcf), assuming footings are cast against dense, natural soils or
engineered fill. The recommended coefficient of friction and passive earth pressure values do not include a
safety factor. The upper 12 inches of soil should be neglected in passive pressure computations unless it is
protected by pavement or slabs on grade.

Footing excavations should be trimmed neat and the bottom of the excavation should be carefully prepared.
Loose, wet or otherwise softened soil should be removed from the footing excavation prior to placing
reinforcing steel bars. HGSI should observe foundation excavations prior to placing crushed rock, to verify
that adequate bearing soils have been reached. Due to the high moisture sensitivity of on-site soils,
construction during wet weather may require overexcavation of footings and backfill with compacted,
crushed aggregate.

Below-Grade Structural Retaining Walls

Lateral earth pressures against below-grade retaining walls will depend upon the inclination of any adjacent
slopes, type of backfill, degree of wall restraint, method of backfill placement, degree of backfill compaction,
drainage provisions, and magnitude and location of any adjacent surcharge loads. At-rest soil pressure is
exerted on a retaining wall when it is restrained against rotation. In contrast, active soil pressure will be
exerted on a wall if its top is allowed to rotate or yield a distance of roughly 0.001 times its height or greater.
If the subject retaining walls will be free to rotate at the top, they should be designed for an active earth
pressure equivalent to that generated by a fluid weighing 35 pcf for level backfill against the wall. For
restrained walls, an at-reset equivalent fluid pressure of 54 pcf should be used in design, again assuming
level backfill against the wall. These values assume that the recommended drainage provisions are
incorporated, and hydrostatic pressures are not allowed to develop against the wall.

During a seismic event, lateral earth pressures acting on below-grade structural walls will increase by an
incremental amount that corresponds to the earthquake loading. Based on the Mononobe-Okabe equation
and peak horizontal accelerations appropriate for the site location, seismic loading should be modeled using
the active or at-rest earth pressures recommended above, plus an incremental rectangular-shaped seismic
load of magnitude SH, where H is the total height of the wall.
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We assume relatively level ground surface below the base of the walls. As such, we recommend passive
earth pressure of 390 pcf for use in design, assuming wall footings are cast against competent native soils or
engineered fill. If the ground surface slopes down and away from the base of any of the walls, a lower
passive earth pressure should be used and HGSI should be contacted for additional recommendations.

A coefficient of friction of 0.5 may be assumed along the interface between the base of the wall footing and
subgrade soils. The recommended coefficient of friction and passive earth pressure values do not include a
safety factor, and an appropriate safety factor should be included in design. The upper 12 inches of soil
should be neglected in passive pressure computations unless it is protected by pavement or slabs on grade.

The above recommendations for lateral earth pressures assume that the backfill behind the subsurface walls
will consist of properly compacted structural fill, and no adjacent surcharge loading. If the walls will be
subjected to the influence of surcharge loading within a horizontal distance equal to or less than the height of
the wall, the walls should be designed for the additional horizontal pressure. For uniform surcharge
pressures, a uniformly distributed lateral pressure of 0.3 times the surcharge pressure should be added.

The recommended equivalent fluid densities assume a free-draining condition behind the walls so that
hydrostatic pressures do not build up. This can be accomplished by placing a 12-inch wide zone of crushed
drain rock containing less than 5 percent fines against the walls. A 3-inch minimum diameter perforated,
plastic drain pipe should be installed at the base of the walls and connected to a sump to remove water from
the crushed drain rock zone. The drain pipe should be wrapped in filter fabric (Mirafi 140N or other as
approved by the geotechnical engineer) to minimize clogging. The above drainage measures are intended to
remove water from behind the wall to prevent hydrostatic pressures from building up. Additional drainage
measures may be specified by the project architect or structural engineer, for damp-proofing or other reasons.

HGSI should be contacted during construction to verify subgrade strength in wall keyway excavations, to
verify that backslope soils are in accordance with our assumptions, and to take density tests on the wall

backfill materials.

Concrete Slabs-on-Grade

Preparation of areas beneath concrete slab-on-grade floors should be performed as recommended in the Site
Preparation section. Care should be taken during excavation for foundations and floor slabs, to avoid
disturbing subgrade soils. If subgrade soils have been adversely impacted by wet weather or otherwise
disturbed, the surficial soils should be scarified to a minimum depth of 8 inches, moisture conditioned to
within about 3 percent of optimum moisture content, and compacted to engineered fill specifications.
Alternatively, disturbed soils may be removed and the removal zone backfilled with additional crushed rock.
For evaluation of the concrete slab-on-grade floors using the beam on elastic foundation method, a modulus
of subgrade reaction of 200 kef (115 pci) should be assumed for the soils anticipated at subgrade depth. This
value assumes the concrete slab system is designed and constructed as recommended herein, with a
minimum thickness of crushed rock of 8 inches beneath the slab.

Interior slab-on-grade floors should be provided with an adequate moisture break. The capillary break
material should consist of ODOT open graded aggregate per ODOT Standard Specifications 02630-2. The
minimum recommended thickness of capillary break materials on re-compacted soil subgrade is 8 inches.
The total thickness of crushed aggregate will be dependent on the subgrade conditions at the time of
construction, and should be verified visually by proof-rolling. Under-slab aggregate should be compacted to
at least 90% of its maximum dry density as determined by ASTM D1557 or equivalent.

In areas where moisture will be detrimental to floor coverings or equipment inside the proposed structure,
appropriate vapor barrier and damp-proofing measures should be implemented. A commonly applied vapor
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barrier system consists of a 10-mil polyethylene vapor barrier placed directly over the capillary break
material. With this type of system, an approximately 2-inch thick layer of sand is often placed over the vapor
barrier to protect it from damage, to aid in curing of the concrete, and also to help prevent cement from
bleeding down into the underlying capillary break materials. Other damp/vapor barrier systems may also be
feasible. Appropriate design professionals should be consulted regarding vapor barrier and damp proofing
systems, ventilation, building material selection and mold prevention issues, which are outside HGSI’s area
of expertise.

Perimeter Footing Drains

Due to the potential for perched surface water above fine grained deposits such as those encountered at the
site, we recommend the outside edge of perimeter footings be provided with a drainage system consisting of
3-inch minimum diameter perforated PVC pipe embedded in a minimum of 1 ft* per lineal foot of clean,
free-draining sand and gravel or 1”- 4 drain rock. The drain pipe and surrounding drain rock should be
wrapped in non-woven geotextile (Mirafi 140N, or approved equivalent) to minimize the potential for
clogging and/or ground loss due to piping. Water collected from the footing drains should be directed into
the local storm drain system or other suitable outlet. A minimum 0.5 percent fall should be maintained
throughout the drain and non-perforated pipe outlet. The footing drains should include clean-outs to allow
periodic maintenance and inspection.

Down spouts and roof drains should collect roof water in a system separate from the footing drains in order
to reduce the potential for clogging. Roof drain water should be directed to an appropriate discharge point
well away from structural foundations. Grades should be sloped downward and away from buildings to
reduce the potential for ponded water near structures.

Seismic Design

Structures should be designed to resist earthquake loading in accordance with the methodology described in
the 2012 International Building Code (IBC) with applicable 2014 Oregon Structural Specialty Code (OSSC)
revisions. We recommend Site Class C be used for design per the OSSC, which references ASCE 7-10,
Chapter 20, Table 20.3-1. Design values determined for the site using the USGS (United States Geological
Survey) Earthquake Ground Motion Parameters utility are summarized on Table 1.

Table 1. Recommended Earthquake Ground Motion Parameters (2012 IBC / 2014 OSSC)

Parameter Value

Location (Lat, Long), degrees 45.3175, -122.7474

Mapped Spectral Acceleration Values
(MCE, Site Class B):

Short Period, S, 0.928 g
1.0 Sec Period, S, 0.408 g
Soil Factors for Site Class D:
F, 1.129
F, 1.592
SD,=2/3xF,x S, 0.698 g
SD, =2/3xF,x S, 0433 ¢

Potential seismic impacts also include secondary effects such as soil liquefaction, fault rupture potential, and
other hazards as discussed below:
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e Soil Liquefaction Potential — Soil liquefaction is a phenomenon wherein saturated soil deposits
temporarily lose strength and behave as a liquid in response to earthquake shaking. Soil
liquefaction is generally limited to loose, granular soils located below the water table. Following
development, on-site soils will consist predominantly of engineered fill or stiff clayey native
soils above the water table, which are not considered susceptible to liquefaction. Therefore, it is
our opinion that special design or construction measures are not required to mitigate the effects
of liquefaction.

e Fault Rupture Potential — Based on our review of available geologic literature, we are not
aware of any mapped active (demonstrating movement in the last 10,000 years) faults on the site.
During our field investigation, we did not observe any evidence of surface rupture or recent
faulting. Therefore, we conclude that the potential for fault rupture on site is low.

e Seismic Induced Landslide — Topography in the vicinity of the subject site is generally flat to
gently sloping. The potential for slope instability and seismic induced landslide on site is
considered very low.

o Effects of Local Geology and Topography — In our opinion, no additional seismic hazard will
occur due to local geology or topography. The site is expected to have no greater seismic hazard
than surrounding properties and the Wilsonville area in general.

Excavating Conditions and Utility Trench Backfill

We anticipate that on-site soils can be excavated using conventional heavy equipment such as scrapers and
trackhoes to a depth of 5 feet and likely greater. Maintenance of safe working conditions, including
temporary excavation stability, is the responsibility of the contractor. Actual slope inclinations at the time of
construction should be determined based on safety requirements and actual soil and groundwater conditions.
All temporary cuts in excess of 4 feet in height should be sloped in accordance with U.S. Occupational
Safety and Health Administration (OSHA) regulations (29 CFR Part 1926), or be shored. The existing native
soils classify as Type B Soil and temporary excavation side slope inclinations as steep as 1H:1V may be
assumed for planning purposes. This cut slope inclination is applicable to excavations above the water table
only.

Perched groundwater conditions often occur over fine-grained native deposits such as those beneath the site,
particularly during the wet season. If encountered, the contractor should be prepared to implement an
appropriate dewatering system for installation of the utilities. At this time, we anticipate that dewatering
systems consisting of ditches, sumps and pumps would be adequate for control of groundwater where
encountered during construction conducted during the dry season. Regardless of the dewatering system
used, it should be installed and operated such that in-place soils are prevented from being removed along
with the groundwater.

Vibrations created by traffic and construction equipment may cause some caving and raveling of excavation
walls. In such an event, lateral support for the excavation walls should be provided by the contractor to
prevent loss of ground support and possible distress to existing or previously constructed structural
improvements.

Utility trench backfill should consist of %4”-0 crushed rock, compacted to at least 90% of the maximum dry
density obtained by Modified Proctor (ASTM D1557) or equivalent. Initial backfill lift thick nesses for a
%”-0 crushed aggregate base may need to be as great as 4 feet to reduce the risk of flattening underlying
flexible pipe. Subsequent lift thickness should not exceed 1 foot. If imported granular fill material is used,
then the lifts for large vibrating plate-compaction equipment (e.g. hoe compactor attachments) may be up to
2 feet, provided that proper compaction is being achieved and each lift is tested. Use of large vibrating
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compaction equipment should be carefully monitored near existing structures and improvements due to the
potential for vibration-induced damage.

Adequate density testing should be performed during construction to verify that the recommended relative
compaction is achieved. Typically, one density test is taken for every 4 vertical feet of backfill on each 200-

lineal-foot section of trench.

Erosion Control Considerations

During our field exploration program, we did not observe soil types that would be considered highly
susceptible to erosion. Erosion at the site during construction can be minimized by implementing the project
erosion control plan, which should include judicious use of straw, bio-bags, silt fences, or other appropriate
technology. Where used, erosion control devices should be in place and remain in place throughout site
preparation and construction. Areas of exposed soil requiring immediate and/or temporary protection against
exposure should be covered with either mulch or erosion control netting/blankets.

UNCERTAINTIES AND LIMITATIONS

We have prepared this report for the owner and his/her consultants for use in design of this project only.

This report should be provided in its entirety to prospective contractors for bidding and estimating purposes;
however, the conclusions and interpretations presented in this report should not be construed as a warranty of
the subsurface conditions. Experience has shown that soil and groundwater conditions can vary significantly
over small distances. Inconsistent conditions can occur between explorations that may not be detected by a
geotechnical study. If, during future site operations, subsurface conditions are encountered which vary
appreciably from those described herein, HGSI should be notified for review of the recommendations of this
report, and revision of such if necessary.

Sufficient geotechnical monitoring, testing and consultation should be provided during construction to
confirm that the conditions encountered are consistent with those indicated by explorations.
Recommendations for design changes will be provided should conditions revealed during construction differ
from those anticipated, and to verify that the geotechnical aspects of construction comply with the contract
plans and specifications.

Within the limitations of scope, schedule and budget, HGSI executed these services in accordance with
generally accepted professional principles and practices in the field of geotechnical engineering at the time
the report was prepared. No warranty, expressed or implied, is made. The scope of our work did not include
environmental assessments or evaluations regarding the presence or absence of wetlands or hazardous or
toxic substances in the soil, surface water, or groundwater at this site.
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We appreciate this opportunity to be of service.
Sincerely,

HARDMAN GEOTECHNICAL SERVICES INC.

Scott L. Hardman, P.E., G.E.
Geotechnical Engineer

Attachments: References
Figure 1 — Vicinity Map
Figure 2 — Site Plan
Logs of Hand Auger Borings HA-1 through HA-5

TOFDTISN TVHD TIED TV HDTVED TIEND TV LD TV LD TIED TSN TSN TD LD TV LD T FD TSN TIED TV LD TI D TIHDTIE)D

REFERENCES

Beeson, M.H., Tolan, T.L., and Madin, I.P., 1991, Geologic map of the Portland Quadrangle, Multnomah,
and Washington Counties, Oregon: Oregon Department of Geology and Mineral Industries Geological
Map Series GMS-75, scale 1:24,000.

Madin, I.P., 1990, Earthquake hazard geology maps of the Portland metropolitan area, Oregon: Oregon
Department of Geology and Mineral Industries Open-File Report 0-90-2, scale 1:24,000, 22 p.

Snyder, D.T., 2008, Estimated Depth to Ground Water and Configuration of the Water Table in the Portland,
Oregon Area: U.S. Geological Survey Scientific Investigations Report 2008-5059, 41 p., 3 plates.

Yeats, R.S., Graven, E.P., Werner, K.S., Goldfinger, C., and Popowski, T., 1996, Tectonics of the
Willamette Valley, Oregon: in Assessing earthquake hazards and reducing risk in the Pacific Northwest,
Vol. 1: U.S. Geological Survey Professional Paper 1560, P. 183-222, 5 plates, scale 1:100,000.

18-2306 Morgan Property GR 10 HARDMAN GEOTECHNICAL SERVICES INC.



VICINITY MAP

/Approximate Site Location |

[ ]

Project: Morgan Property

Wilsonville, Oregon Project No. 18-2306 FIGURE 1




uobaliQ ‘A1uno) sewexoe)

Z 34Nn9I4 L0€Z-8T ON 398l0id Auadoid uebiop :308l01d

8T0Z ‘€z |14dy parep 110daJ [e21UYy281096 SHH 01 Jajal SUOIIBPUSWWOIaI [201UY231096 pue sBo| uonelojdxa 104 810N

uoneso arewixoidd
suel andas 1B/ JaTeM M«W 172207 ayewll A uoneoo arewixoiddy

yue3 9|00 wolj dew aseq pue uoneublse@1sal dOA 1-4da  Pue uoneubiseq 1ebny pueH T-yH Ucmmmn_

37vOS ON

N

SNOILVOOT1 NOILVHO 1dX43 .-..||I.-.il|||||
ANV NVY1d 41IS ST ITII | g e e
1|




HAND AUGER BORING LOG
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Covenants, Conditions, Restrictions and
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RESTRICTIONS AND EASEMENTS

FOR STAFFORD MEADOWS

WEST HILLS LAND DEVELOPMENT LLC
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Appendix H-2

Homeowners Association Bylaws








































































Appendix |

Example Building Elevations
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Appendix J

Service Provider Letter from Republic Services
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