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Project Overview and Description: 
 
The proposed project will convert an existing 1.74-acre parcel into a 10-lot 
subdivision. Currently, the site is mostly grassed and is zoned R-1. The existing lot 
lines between tax lots 3201 and 3202 will be adjusted as part of the development. 
The proposed development will occur on the adjusted tax lot 3202, while tax lot 
3201 will retain its existing structures and paved areas. In addition to the 10 new 
homes, the development will include an extension of Myrtlewood Drive with 
associated walkways, and frontage improvements along Crater Lane. See Appendix 
A(1) for a vicinity map of the site. 
 
Soil Classification: 
 
The NRCS soil survey of Yamhill County, Oregon classifies the onsite soils as 
Woodburn silt loam and Wapato silt loam. The associated hydrologic soil groups of 
these soils are C and C/D, respectively. Hydraulic soil group (HSG) C was used to 
design the onsite proposed storm facilities. Curve numbers of 74 and 86 were used 
for pre and post-developed pervious surfaces. A curve number of 98 was set for 
impervious surfaces, reference appendices B(1) and B(2). 
 
Basin Delineation:  
 
The onsite and offsite basins were delineated after determining how stormwater 
runoff is collected in both pre and post-developed conditions. Residential lot 
impervious areas were set at 2,877 SF per lot per Newberg Public Works Design and 
Construction Standards section 4.6.1.II. All offsite right-of-way areas without 
measurable impervious areas available were assumed to be 85% impervious. See 
Appendix C(1) for a tabulated basin areas and Appendix D for all basin maps. 
 
Water Quality: 
 
Water quality requirements will be met by means of infiltrating runoff through the 
growing media of the proposed detention pond located with in Tract A. The proposed 
development will create 44,675 SF of new impervious area that requires water 
quality treatment. Due to grading restrictions, 14,515 SF of new impervious area 
from the western portion of the site and Crater Lane will be unable to route runoff to 
the proposed pond location. To compensate, some upstream areas that route runoff 
through the existing segment of Myrtlewood Drive to the east of the site will be 
redirected to the pond to proxy treat existing impervious areas for the new untreated 
impervious areas. Of the 40,551 SF of existing impervious area that will route 
through the pond, exactly 14,515 SF will be treated to meet stormwater 
requirements. 
 
Treatment will be achieved by raising the pond outlet structure above the peak water 
surface elevation caused by runoff from 44,675 SF of impervious area during the 
water quality storm event. This will force the impervious runoff during the water 
quality storm to infiltrate. See Appendix C(2) for HydroCAD plots of the water quality 
storm. 
 
 
 
 
 



 

 

 

Quantity Control/Detention: 

Detention will be provided for the half of the 2, 2, 10, and 25-year 24-hour design 
storms. Flows are detained via the detention pond located within onsite Tract A. All 
developed flows and upstream flows routed to the pond are considered in detention 
calculations. As some developed flows will go undetained, onsite and upstream areas 
that route to the pond will be overdetained to match pre-developed and post-
developed peak flows for the whole development. Flow is controlled for the half of 
the 2, 2, 10, and 25-year flows via two orifices with information shown below: 

Orifice #1: 3.3” diameter, elevation 198.00’ 
Orifice #2: 5.7” diameter, elevation 201.85’  
 
Both orifices are set in an outflow control structure per City of Newberg standard 
drawings 417 and 418. 

 

Storm Event Pre-Developed and Detained Post-
Developed Flows 

  Pre-Dev. Post-Dev. w/ Detention 
1/2 of 2 Year  0.53 0.40 

2-Year 1.07 0.81 
10-Year 1.88 1.45 
25-Year 2.32 1.82 

 
 
As shown in the tables above, the detention requirement is met by limiting the peak 
discharge of each of the return periods from the pre to post-developed conditions.  
With the 25-year design water elevation at 202.98’ and the top of pond at 204.00’, 
greater than one foot of freeboard is maintained.  See Appendix C(2) for pre and 
post-developed HydroCAD detention plots. 
 
Stormwater Conveyance:  
 
Currently, upstream flows from the northeast and southeast route through the site 
via an existing ditch that runs along the east and south borders of the site. As part of 
the development, 42” onsite pipe segments will replace the ditch as the onsite 
bypass system for upstream flows. Lot 1 will also route to these new pipes via a 
proposed lateral. In the original ditch flow path, three parallel 21” culverts convey all 
upstream flows from the onsite ditch to the west side of Crater Lane at the 
southwest corner of the site. As part of the development, these culverts will be 
replaced by 27” to mitigate existing flooding issues at that point in the existing storm 
system. A capacity analysis of this proposed system was performed, which showed 
that all proposed bypass pipe segments are within capacity assuming gravity flow. 
The three parallel culverts are assumed to have identical geometries and will each 
manage a third of the tributary flows. See Appendix C(3) for the capacity 
spreadsheet, Appendix C(4) for HydroCAD plots of the tributary flows, and Appendix 
D(3) for a map of the tributary upstream areas. 
 
Onsite and upstream flows that are managed by the onsite pond will be routed to 
and from the pond using proposed storm mains. Runoff collection will be achieved 



 

 

 

via onsite or existing catch basins and storm laterals. After treatment and detention, 
these flows will route to the existing public storm sewer via a connection with an 
existing manhole at the intersection of Crater Lane and Myrtlewood Drive. Most 
developed flows that go untreated will route to the same existing manhole and will 
also be collected via storm laterals and onsite catch basins. The rest of the of the 
Crater Lane frontage runoff will flow overland southward to existing catch basins. 
 
Conclusion: 
 
The design of the proposed site satisfies the water quality and water quantity 
standards set by the 2015 Newberg Public Works Design and Construction 
Standards. 
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Appendix A(1) 
Vicinity Map 
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Appendix B(1) 
Soil Classification Map 
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Appendix B(2) 
Curve Number Table 

 
 

Table 2-2a:  Runoff curve numbers for urban areas 1

Cover description

Cover type and hydrologic condition

Average 
percent 

impervious 
area2 A B C D

Fully developed urban areas (vegetation 
established)
Open space (lawns, parks, golf courses, 
cemeteries, etc.) 3:

Poor condition (grass cover <50%) 68 79 86 89
Fair condition (grass cover 50% to 75%) 49 69 79 84
Good condition (grass cover >75%) 39 61 74 80

Impervious areas:
Paved parking lots, roofs, driveways, etc. 
(excluding right-of-way) 98 98 98 98
Streets and roads:

Paved; curbs and storm sewers (excluding 
right-of-way) 98 98 98 98
Paved; open ditches (including right-of-way)

83 89 92 93
Gravel (including right-of-way) 76 85 89 91
Dirt (including right-of-way) 72 82 87 89

Western desert urban areas:
Natural desert landscaping (pervious areas 
only) 4 63 77 85 88
Artificial desert landscaping (impervious weed 
barrier, desert shrub with 1- to 2-inch sand or 
gravel mulch and basin borders) 96 96 96 96

Urban districts: 
Commercial and business 85 89 92 94 95
Industrial 72 81 88 91 93

Residential districts by average lot size:
1/8 acre or less (town houses) 65 77 85 90 92
1/4 acre 38 61 75 83 87
1/3 acre 30 57 72 81 86
1/2 acre 25 54 70 80 85
1 acre 20 51 68 79 84
2 acres 12 46 65 77 82

RUNOFF CURVE NUMBERS (TR55)

CN for hydrologic soil group

 
 
 
 
 
 

 
 

Use CN = 86 for Post-
Developed Pervious Areas 

Use CN = 98 for 
Impervious Areas 

Use CN = 74 for Onsite Pre-
Developed Pervious Areas 
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Basin Area Tabulated Data Appendix C(1)
Myrtlewood Street Subdivision

Basin # Name Total Area
Total 
Area

Number 
of Lots

Lot 
Impervious

ROW/Tract 
Imp

Total 
Impervious

Total 
Pervious 
(Calc'd)

SF Acres SF SF SF SF
100 Pre-developed Onsite Detained 57,865 1.33 1 0 0 0 57,865
101 Pre-Developed Undetained 21,295 0.49 1 0 270 270 21,025
200 Post-developed Onsite Detained 57,865 1.33 8 23,016 7,144 30,160 27,705
201 Undetained Development 21,295 0.49 2 5,754 8,761       14,515 6,780
301 Upstream 1 (Proxy Treated Area) 94,082 2.16 9 25,893 14,658 40,551 53,531
302 Upstream 2 429,419 9.86 39 112,203 111,395 223,598 205,821
303 Upstream 3 5,457,351 125.28 314 1,079,378 958,307 2,037,685 3,419,666



IMP

Treated Impervious
 Area

P2

Onsite Pond

Routing Diagram for 0780-003 HydroCAD Detention & WQ
Prepared by Emerio Design LLC,  Printed 5/25/2021

HydroCAD® 10.00-24  s/n 04804  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link

Water Quality

Appendix C(2)



0780-003 HydroCAD Detention & WQ
  Printed  5/25/2021Prepared by Emerio Design LLC
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Area Listing (selected nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

44,675 98 Impervious  (IMP)

44,675 98 TOTAL AREA
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Summary for Subcatchment IMP: Treated Impervious Area

Runoff = 0.21 cfs @ 7.90 hrs,  Volume= 2,944 cf,  Depth= 0.79"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type IA 24-hr  WQ Rainfall=1.00"

Area (sf) CN Description
* 44,675 98 Impervious

44,675 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment IMP: Treated Impervious Area

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.23
0.22
0.21
0.2

0.19
0.18
0.17

0.16
0.15
0.14
0.13
0.12
0.11
0.1

0.09
0.08
0.07
0.06

0.05
0.04
0.03
0.02
0.01

0

Type IA 24-hr
WQ Rainfall=1.00"

Runoff Area=44,675 sf
Runoff Volume=2,944 cf

Runoff Depth=0.79"
Tc=5.0 min

CN=0/98

0.21 cfs
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Summary for Pond P2: Onsite Pond

Inflow Area = 44,675 sf,100.00% Impervious,  Inflow Depth = 0.79"    for  WQ event
Inflow = 0.21 cfs @ 7.90 hrs,  Volume= 2,944 cf
Outflow = 0.06 cfs @ 9.14 hrs,  Volume= 2,944 cf,  Atten= 70%,  Lag= 74.6 min
Primary = 0.06 cfs @ 9.14 hrs,  Volume= 2,944 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 200.01' @ 9.14 hrs   Surf.Area= 1,341 sf   Storage= 416 cf

Plug-Flow detention time= 45.5 min calculated for 2,944 cf (100% of inflow)
Center-of-Mass det. time= 45.5 min ( 758.1 - 712.6 )

Volume Invert Avail.Storage Storage Description
#1 199.70' 6,697 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

199.70 1,301 0 0
200.00 1,339 396 396
201.00 1,462 1,401 1,797
202.00 1,577 1,520 3,316
203.00 1,686 1,632 4,948
203.50 1,750 859 5,807
204.00 1,813 891 6,697

Device Routing     Invert Outlet Devices
#1 Primary 197.70' 12.0"  Round Outlet Pipe   

L= 40.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 197.70' / 197.50'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 198.00' 3.3" Vert. Low Orifice    C= 0.620   
#3 Device 2 200.05' 24.0" x 24.0" Horiz. Low Grate Inlet    C= 0.620   

Limited to weir flow at low heads   
#4 Device 1 201.85' 5.7" Vert. High Orifice    C= 0.620   
#5 Device 1 199.70' 2.000 in/hr Growing Media Infiltration over Surface area above 197.70'   

Excluded Surface area = 0 sf   

Primary OutFlow  Max=0.06 cfs @ 9.14 hrs  HW=200.01'   (Free Discharge)
1=Outlet Pipe  (Passes 0.06 cfs of 4.67 cfs potential flow)

2=Low Orifice  (Passes 0.00 cfs of 0.40 cfs potential flow)
3=Low Grate Inlet  ( Controls 0.00 cfs)

4=High Orifice  ( Controls 0.00 cfs)
5=Growing Media Infiltration  (Exfiltration Controls 0.06 cfs)
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Pond P2: Onsite Pond
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Inflow Area=44,675 sf
Peak Elev=200.01'

Storage=416 cf

0.21 cfs

0.06 cfs
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Subcat Reach Pond Link

Detention
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Area Listing (selected nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

126,048 98 Impervious  (101, 200, 201, 201a, 201b)

78,891 74 Pervious  (100, 101)

154,277 86 Pervious  (200, 201, 201a, 201b)

359,216 88 TOTAL AREA
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Summary for Subcatchment 100: Pre-developed Onsite Detained

Runoff = 0.10 cfs @ 8.01 hrs,  Volume= 2,939 cf,  Depth= 0.61"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2-YR Rainfall=2.50"

Area (sf) CN Description
* 57,979 74 Pervious

57,979 74 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.8 50 0.0170 0.12 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.50"

2.6 154 0.0195 0.98 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

9.4 204 Total

Subcatchment 100: Pre-developed Onsite Detained

Runoff

Hydrograph

Time  (hours)
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0.065

0.06
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0.05

0.045
0.04

0.035
0.03

0.025

0.02
0.015
0.01

0.005
0

Type IA 24-hr
2-YR Rainfall=2.50"

Runoff Area=57,979 sf
Runoff Volume=2,939 cf

Runoff Depth=0.61"
Flow Length=204'

Tc=9.4 min
CN=74/0

0.10 cfs
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Summary for Subcatchment 101: Pre-Developed Undetained

Runoff = 0.04 cfs @ 8.00 hrs,  Volume= 1,111 cf,  Depth= 0.63"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2-YR Rainfall=2.50"

Area (sf) CN Description
* 20,912 74 Pervious
* 270 98 Impervious

21,182 74 Weighted Average
20,912 74 98.73% Pervious Area

270 98 1.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 50 0.0230 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.50"

0.9 56 0.0230 1.06 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

6.9 106 Total

Subcatchment 101: Pre-Developed Undetained

Runoff

Hydrograph

Time  (hours)
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0.044
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0.02
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0.012
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0

Type IA 24-hr
2-YR Rainfall=2.50"

Runoff Area=21,182 sf
Runoff Volume=1,111 cf

Runoff Depth=0.63"
Flow Length=106'

Slope=0.0230 '/'
Tc=6.9 min

CN=74/98

0.04 cfs
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Summary for Subcatchment 200: Post-developed Onsite Detained

Runoff = 0.58 cfs @ 7.91 hrs,  Volume= 8,597 cf,  Depth= 1.78"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2-YR Rainfall=2.50"

Area (sf) CN Description
* 30,242 98 Impervious
* 27,737 86 Pervious

57,979 92 Weighted Average
27,737 86 47.84% Pervious Area
30,242 98 52.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 200: Post-developed Onsite Detained

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr
2-YR Rainfall=2.50"

Runoff Area=57,979 sf
Runoff Volume=8,597 cf

Runoff Depth=1.78"
Tc=5.0 min

CN=86/98

0.58 cfs
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Summary for Subcatchment 201: Undetained Development

Runoff = 0.24 cfs @ 7.90 hrs,  Volume= 3,431 cf,  Depth= 1.94"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2-YR Rainfall=2.50"

Area (sf) CN Description
* 14,434 98 Impervious
* 6,748 86 Pervious

21,182 94 Weighted Average
6,748 86 31.86% Pervious Area

14,434 98 68.14% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 201: Undetained Development

Runoff
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Type IA 24-hr
2-YR Rainfall=2.50"

Runoff Area=21,182 sf
Runoff Volume=3,431 cf

Runoff Depth=1.94"
Tc=5.0 min

CN=86/98

0.24 cfs
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Summary for Subcatchment 201a: Upstream

Runoff = 0.93 cfs @ 7.92 hrs,  Volume= 13,880 cf,  Depth= 1.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2-YR Rainfall=2.50"

Area (sf) CN Description
* 40,551 98 Impervious
* 59,896 86 Pervious

100,447 91 Weighted Average
59,896 86 59.63% Pervious Area
40,551 98 40.37% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 201a: Upstream

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr
2-YR Rainfall=2.50"

Runoff Area=100,447 sf
Runoff Volume=13,880 cf

Runoff Depth=1.66"
Tc=5.0 min

CN=86/98

0.93 cfs
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Summary for Subcatchment 201b: Upstream

Runoff = 0.93 cfs @ 7.92 hrs,  Volume= 13,880 cf,  Depth= 1.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2-YR Rainfall=2.50"

Area (sf) CN Description
* 40,551 98 Impervious
* 59,896 86 Pervious

100,447 91 Weighted Average
59,896 86 59.63% Pervious Area
40,551 98 40.37% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 201b: Upstream

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr
2-YR Rainfall=2.50"

Runoff Area=100,447 sf
Runoff Volume=13,880 cf

Runoff Depth=1.66"
Tc=5.0 min

CN=86/98

0.93 cfs
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Summary for Pond P1: Onsite Pond

Inflow Area = 158,426 sf, 44.69% Impervious,  Inflow Depth = 1.70"    for  2-YR event
Inflow = 1.51 cfs @ 7.92 hrs,  Volume= 22,477 cf
Outflow = 0.61 cfs @ 8.66 hrs,  Volume= 22,477 cf,  Atten= 60%,  Lag= 44.4 min
Primary = 0.61 cfs @ 8.66 hrs,  Volume= 22,477 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 201.47' @ 8.66 hrs   Surf.Area= 1,516 sf   Storage= 2,496 cf

Plug-Flow detention time= 42.8 min calculated for 22,472 cf (100% of inflow)
Center-of-Mass det. time= 42.8 min ( 767.5 - 724.7 )

Volume Invert Avail.Storage Storage Description
#1 199.70' 6,697 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

199.70 1,301 0 0
200.00 1,339 396 396
201.00 1,462 1,401 1,797
202.00 1,577 1,520 3,316
203.00 1,686 1,632 4,948
203.50 1,750 859 5,807
204.00 1,813 891 6,697

Device Routing     Invert Outlet Devices
#1 Primary 197.70' 12.0"  Round Outlet Pipe   

L= 40.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 197.70' / 197.50'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 198.00' 3.3" Vert. Low Orifice    C= 0.620   
#3 Device 2 200.05' 24.0" x 24.0" Horiz. Low Grate Inlet    C= 0.620   

Limited to weir flow at low heads   
#4 Device 1 201.85' 5.7" Vert. High Orifice    C= 0.620   
#5 Device 1 199.70' 2.000 in/hr Growing Media Infiltration over Surface area above 197.70'   

Excluded Surface area = 0 sf   

Primary OutFlow  Max=0.61 cfs @ 8.66 hrs  HW=201.47'   (Free Discharge)
1=Outlet Pipe  (Passes 0.61 cfs of 6.54 cfs potential flow)

2=Low Orifice  (Orifice Controls 0.54 cfs @ 9.08 fps)
3=Low Grate Inlet  (Passes 0.54 cfs of 23.71 cfs potential flow)

4=High Orifice  ( Controls 0.00 cfs)
5=Growing Media Infiltration  (Exfiltration Controls 0.07 cfs)
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Pond P1: Onsite Pond

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=158,426 sf
Peak Elev=201.47'
Storage=2,496 cf

1.51 cfs

0.61 cfs
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Summary for Link L1: Pre-Developed and Offsite Flows

Inflow Area = 179,608 sf, 22.73% Impervious,  Inflow Depth = 1.20"    for  2-YR event
Inflow = 1.07 cfs @ 7.97 hrs,  Volume= 17,930 cf
Primary = 1.07 cfs @ 7.97 hrs,  Volume= 17,930 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs

Link L1: Pre-Developed and Offsite Flows

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=179,608 sf

1.07 cfs1.07 cfs
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Summary for Link L2: Post-Developed and Offsite Flows

Inflow Area = 179,608 sf, 47.45% Impervious,  Inflow Depth = 1.73"    for  2-YR event
Inflow = 0.81 cfs @ 8.00 hrs,  Volume= 25,907 cf
Primary = 0.81 cfs @ 8.00 hrs,  Volume= 25,907 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs

Link L2: Post-Developed and Offsite Flows

Inflow
Primary

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.9

0.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=179,608 sf

0.81 cfs0.81 cfs
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Summary for Subcatchment 100: Pre-developed Onsite Detained

Runoff = 0.31 cfs @ 8.00 hrs,  Volume= 5,991 cf,  Depth= 1.24"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-YR Rainfall=3.50"

Area (sf) CN Description
* 57,979 74 Pervious

57,979 74 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.8 50 0.0170 0.12 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.50"

2.6 154 0.0195 0.98 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

9.4 204 Total

Subcatchment 100: Pre-developed Onsite Detained

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr
10-YR Rainfall=3.50"

Runoff Area=57,979 sf
Runoff Volume=5,991 cf

Runoff Depth=1.24"
Flow Length=204'

Tc=9.4 min
CN=74/0

0.31 cfs
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Summary for Subcatchment 101: Pre-Developed Undetained

Runoff = 0.12 cfs @ 8.00 hrs,  Volume= 2,234 cf,  Depth= 1.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-YR Rainfall=3.50"

Area (sf) CN Description
* 20,912 74 Pervious
* 270 98 Impervious

21,182 74 Weighted Average
20,912 74 98.73% Pervious Area

270 98 1.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 50 0.0230 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.50"

0.9 56 0.0230 1.06 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

6.9 106 Total

Subcatchment 101: Pre-Developed Undetained
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Type IA 24-hr
10-YR Rainfall=3.50"

Runoff Area=21,182 sf
Runoff Volume=2,234 cf

Runoff Depth=1.27"
Flow Length=106'

Slope=0.0230 '/'
Tc=6.9 min

CN=74/98

0.12 cfs
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Summary for Subcatchment 200: Post-developed Onsite Detained

Runoff = 0.90 cfs @ 7.90 hrs,  Volume= 13,082 cf,  Depth= 2.71"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-YR Rainfall=3.50"

Area (sf) CN Description
* 30,242 98 Impervious
* 27,737 86 Pervious

57,979 92 Weighted Average
27,737 86 47.84% Pervious Area
30,242 98 52.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 200: Post-developed Onsite Detained
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Type IA 24-hr
10-YR Rainfall=3.50"

Runoff Area=57,979 sf
Runoff Volume=13,082 cf

Runoff Depth=2.71"
Tc=5.0 min

CN=86/98

0.90 cfs
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Summary for Subcatchment 201: Undetained Development

Runoff = 0.35 cfs @ 7.89 hrs,  Volume= 5,109 cf,  Depth= 2.89"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-YR Rainfall=3.50"

Area (sf) CN Description
* 14,434 98 Impervious
* 6,748 86 Pervious

21,182 94 Weighted Average
6,748 86 31.86% Pervious Area

14,434 98 68.14% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 201: Undetained Development
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Type IA 24-hr
10-YR Rainfall=3.50"

Runoff Area=21,182 sf
Runoff Volume=5,109 cf

Runoff Depth=2.89"
Tc=5.0 min

CN=86/98

0.35 cfs
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Summary for Subcatchment 201a: Upstream

Runoff = 1.47 cfs @ 7.91 hrs,  Volume= 21,512 cf,  Depth= 2.57"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-YR Rainfall=3.50"

Area (sf) CN Description
* 40,551 98 Impervious
* 59,896 86 Pervious

100,447 91 Weighted Average
59,896 86 59.63% Pervious Area
40,551 98 40.37% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 201a: Upstream

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr
10-YR Rainfall=3.50"

Runoff Area=100,447 sf
Runoff Volume=21,512 cf

Runoff Depth=2.57"
Tc=5.0 min

CN=86/98

1.47 cfs
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Summary for Subcatchment 201b: Upstream

Runoff = 1.47 cfs @ 7.91 hrs,  Volume= 21,512 cf,  Depth= 2.57"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-YR Rainfall=3.50"

Area (sf) CN Description
* 40,551 98 Impervious
* 59,896 86 Pervious

100,447 91 Weighted Average
59,896 86 59.63% Pervious Area
40,551 98 40.37% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 201b: Upstream
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Type IA 24-hr
10-YR Rainfall=3.50"

Runoff Area=100,447 sf
Runoff Volume=21,512 cf

Runoff Depth=2.57"
Tc=5.0 min

CN=86/98

1.47 cfs
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Summary for Pond P1: Onsite Pond

Inflow Area = 158,426 sf, 44.69% Impervious,  Inflow Depth = 2.62"    for  10-YR event
Inflow = 2.37 cfs @ 7.91 hrs,  Volume= 34,594 cf
Outflow = 1.25 cfs @ 8.28 hrs,  Volume= 34,594 cf,  Atten= 47%,  Lag= 22.1 min
Primary = 1.25 cfs @ 8.28 hrs,  Volume= 34,594 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 202.49' @ 8.28 hrs   Surf.Area= 1,630 sf   Storage= 4,098 cf

Plug-Flow detention time= 45.9 min calculated for 34,587 cf (100% of inflow)
Center-of-Mass det. time= 45.9 min ( 756.3 - 710.4 )

Volume Invert Avail.Storage Storage Description
#1 199.70' 6,697 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

199.70 1,301 0 0
200.00 1,339 396 396
201.00 1,462 1,401 1,797
202.00 1,577 1,520 3,316
203.00 1,686 1,632 4,948
203.50 1,750 859 5,807
204.00 1,813 891 6,697

Device Routing     Invert Outlet Devices
#1 Primary 197.70' 12.0"  Round Outlet Pipe   

L= 40.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 197.70' / 197.50'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 198.00' 3.3" Vert. Low Orifice    C= 0.620   
#3 Device 2 200.05' 24.0" x 24.0" Horiz. Low Grate Inlet    C= 0.620   

Limited to weir flow at low heads   
#4 Device 1 201.85' 5.7" Vert. High Orifice    C= 0.620   
#5 Device 1 199.70' 2.000 in/hr Growing Media Infiltration over Surface area above 197.70'   

Excluded Surface area = 0 sf   

Primary OutFlow  Max=1.25 cfs @ 8.28 hrs  HW=202.49'   (Free Discharge)
1=Outlet Pipe  (Passes 1.25 cfs of 7.58 cfs potential flow)

2=Low Orifice  (Orifice Controls 0.62 cfs @ 10.38 fps)
3=Low Grate Inlet  (Passes 0.62 cfs of 31.07 cfs potential flow)

4=High Orifice  (Orifice Controls 0.56 cfs @ 3.15 fps)
5=Growing Media Infiltration  (Exfiltration Controls 0.08 cfs)
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Pond P1: Onsite Pond
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Inflow Area=158,426 sf
Peak Elev=202.49'
Storage=4,098 cf

2.37 cfs

1.25 cfs
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Summary for Link L1: Pre-Developed and Offsite Flows

Inflow Area = 179,608 sf, 22.73% Impervious,  Inflow Depth = 1.99"    for  10-YR event
Inflow = 1.88 cfs @ 7.95 hrs,  Volume= 29,737 cf
Primary = 1.88 cfs @ 7.95 hrs,  Volume= 29,737 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs

Link L1: Pre-Developed and Offsite Flows
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Inflow Area=179,608 sf

1.88 cfs1.88 cfs
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Summary for Link L2: Post-Developed and Offsite Flows

Inflow Area = 179,608 sf, 47.45% Impervious,  Inflow Depth = 2.65"    for  10-YR event
Inflow = 1.45 cfs @ 8.18 hrs,  Volume= 39,703 cf
Primary = 1.45 cfs @ 8.18 hrs,  Volume= 39,703 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs

Link L2: Post-Developed and Offsite Flows
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Summary for Subcatchment 100: Pre-developed Onsite Detained

Runoff = 0.43 cfs @ 8.00 hrs,  Volume= 7,713 cf,  Depth= 1.60"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-YR Rainfall=4.00"

Area (sf) CN Description
* 57,979 74 Pervious

57,979 74 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.8 50 0.0170 0.12 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.50"

2.6 154 0.0195 0.98 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

9.4 204 Total

Subcatchment 100: Pre-developed Onsite Detained
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Type IA 24-hr
25-YR Rainfall=4.00"

Runoff Area=57,979 sf
Runoff Volume=7,713 cf

Runoff Depth=1.60"
Flow Length=204'

Tc=9.4 min
CN=74/0

0.43 cfs
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Summary for Subcatchment 101: Pre-Developed Undetained

Runoff = 0.17 cfs @ 8.00 hrs,  Volume= 2,867 cf,  Depth= 1.62"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-YR Rainfall=4.00"

Area (sf) CN Description
* 20,912 74 Pervious
* 270 98 Impervious

21,182 74 Weighted Average
20,912 74 98.73% Pervious Area

270 98 1.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 50 0.0230 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.50"

0.9 56 0.0230 1.06 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

6.9 106 Total

Subcatchment 101: Pre-Developed Undetained
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Type IA 24-hr
25-YR Rainfall=4.00"

Runoff Area=21,182 sf
Runoff Volume=2,867 cf

Runoff Depth=1.62"
Flow Length=106'

Slope=0.0230 '/'
Tc=6.9 min

CN=74/98

0.17 cfs
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Summary for Subcatchment 200: Post-developed Onsite Detained

Runoff = 1.06 cfs @ 7.90 hrs,  Volume= 15,374 cf,  Depth= 3.18"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-YR Rainfall=4.00"

Area (sf) CN Description
* 30,242 98 Impervious
* 27,737 86 Pervious

57,979 92 Weighted Average
27,737 86 47.84% Pervious Area
30,242 98 52.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 200: Post-developed Onsite Detained
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Type IA 24-hr
25-YR Rainfall=4.00"

Runoff Area=57,979 sf
Runoff Volume=15,374 cf

Runoff Depth=3.18"
Tc=5.0 min

CN=86/98

1.06 cfs
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Summary for Subcatchment 201: Undetained Development

Runoff = 0.41 cfs @ 7.89 hrs,  Volume= 5,961 cf,  Depth= 3.38"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-YR Rainfall=4.00"

Area (sf) CN Description
* 14,434 98 Impervious
* 6,748 86 Pervious

21,182 94 Weighted Average
6,748 86 31.86% Pervious Area

14,434 98 68.14% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 201: Undetained Development
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Type IA 24-hr
25-YR Rainfall=4.00"

Runoff Area=21,182 sf
Runoff Volume=5,961 cf

Runoff Depth=3.38"
Tc=5.0 min

CN=86/98

0.41 cfs
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Summary for Subcatchment 201a: Upstream

Runoff = 1.75 cfs @ 7.91 hrs,  Volume= 25,433 cf,  Depth= 3.04"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-YR Rainfall=4.00"

Area (sf) CN Description
* 40,551 98 Impervious
* 59,896 86 Pervious

100,447 91 Weighted Average
59,896 86 59.63% Pervious Area
40,551 98 40.37% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 201a: Upstream

Runoff
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Type IA 24-hr
25-YR Rainfall=4.00"

Runoff Area=100,447 sf
Runoff Volume=25,433 cf

Runoff Depth=3.04"
Tc=5.0 min

CN=86/98

1.75 cfs
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Summary for Subcatchment 201b: Upstream

Runoff = 1.75 cfs @ 7.91 hrs,  Volume= 25,433 cf,  Depth= 3.04"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-YR Rainfall=4.00"

Area (sf) CN Description
* 40,551 98 Impervious
* 59,896 86 Pervious

100,447 91 Weighted Average
59,896 86 59.63% Pervious Area
40,551 98 40.37% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 201b: Upstream
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Type IA 24-hr
25-YR Rainfall=4.00"

Runoff Area=100,447 sf
Runoff Volume=25,433 cf

Runoff Depth=3.04"
Tc=5.0 min

CN=86/98

1.75 cfs
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Summary for Pond P1: Onsite Pond

Inflow Area = 158,426 sf, 44.69% Impervious,  Inflow Depth = 3.09"    for  25-YR event
Inflow = 2.81 cfs @ 7.90 hrs,  Volume= 40,807 cf
Outflow = 1.56 cfs @ 8.24 hrs,  Volume= 40,807 cf,  Atten= 44%,  Lag= 20.2 min
Primary = 1.56 cfs @ 8.24 hrs,  Volume= 40,807 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 202.98' @ 8.24 hrs   Surf.Area= 1,684 sf   Storage= 4,916 cf

Plug-Flow detention time= 47.7 min calculated for 40,799 cf (100% of inflow)
Center-of-Mass det. time= 47.8 min ( 752.7 - 705.0 )

Volume Invert Avail.Storage Storage Description
#1 199.70' 6,697 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

199.70 1,301 0 0
200.00 1,339 396 396
201.00 1,462 1,401 1,797
202.00 1,577 1,520 3,316
203.00 1,686 1,632 4,948
203.50 1,750 859 5,807
204.00 1,813 891 6,697

Device Routing     Invert Outlet Devices
#1 Primary 197.70' 12.0"  Round Outlet Pipe   

L= 40.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 197.70' / 197.50'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 198.00' 3.3" Vert. Low Orifice    C= 0.620   
#3 Device 2 200.05' 24.0" x 24.0" Horiz. Low Grate Inlet    C= 0.620   

Limited to weir flow at low heads   
#4 Device 1 201.85' 5.7" Vert. High Orifice    C= 0.620   
#5 Device 1 199.70' 2.000 in/hr Growing Media Infiltration over Surface area above 197.70'   

Excluded Surface area = 0 sf   

Primary OutFlow  Max=1.56 cfs @ 8.24 hrs  HW=202.98'   (Free Discharge)
1=Outlet Pipe  (Passes 1.56 cfs of 8.04 cfs potential flow)

2=Low Orifice  (Orifice Controls 0.65 cfs @ 10.95 fps)
3=Low Grate Inlet  (Passes 0.65 cfs of 34.08 cfs potential flow)

4=High Orifice  (Orifice Controls 0.83 cfs @ 4.70 fps)
5=Growing Media Infiltration  (Exfiltration Controls 0.08 cfs)
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Pond P1: Onsite Pond
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Inflow Area=158,426 sf
Peak Elev=202.98'
Storage=4,916 cf

2.81 cfs

1.56 cfs
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Summary for Link L1: Pre-Developed and Offsite Flows

Inflow Area = 179,608 sf, 22.73% Impervious,  Inflow Depth = 2.41"    for  25-YR event
Inflow = 2.32 cfs @ 7.95 hrs,  Volume= 36,012 cf
Primary = 2.32 cfs @ 7.95 hrs,  Volume= 36,012 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs

Link L1: Pre-Developed and Offsite Flows
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Inflow Area=179,608 sf

2.32 cfs2.32 cfs
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Summary for Link L2: Post-Developed and Offsite Flows

Inflow Area = 179,608 sf, 47.45% Impervious,  Inflow Depth = 3.12"    for  25-YR event
Inflow = 1.82 cfs @ 8.07 hrs,  Volume= 46,768 cf
Primary = 1.82 cfs @ 8.07 hrs,  Volume= 46,768 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs

Link L2: Post-Developed and Offsite Flows
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Appendix C(3)

Project:

Project:

Date:

Calc'd By: Evans

Segment Design Section Q (Calc'd)     "Q" Pipe Dia. 
(inch)  "D"

Pipe Dia. 
(ft)  "D"

Manning's 
number   

"n"

Slope   
"S" %

Slope   
"S"

Area Full 
(Calc'd) 

"Af"

Wetted 
Perimeter 
(Calc'd) 
"WPf"

Hydraulic 
Radius    
(Calc'd) 

"Rf"

Velocity 
Full 

(Calc'd) 
"Vf"

Flow Rate 
Full 

(Calc'd) 
"Qf"

% Pipe 
Capacity 

Used 
(Calc'd)  
"Q/Qf"

Bypass Pipes #1-3 Onsite 70.30 42 3.50 0.013 0.56 0.0056 9.621 10.996 0.875 7.846 75.492 93.1%
Bypass Pipe #4 Onsite 77.90 42 3.50 0.013 0.60 0.0060 9.621 10.996 0.875 8.122 78.142 99.7%

Bypass Culverts #1-3 Crater Lane 25.97 27 2.25 0.013 0.87 0.0087 3.976 7.069 0.563 7.285 28.965 89.6%

Myrtlewood Subdivision Bybass Analysis

Conveyance Calculations

8/24/2021

Pipe Information and Calculations



201A

Lot 1

302

Upstream 2

303

Upstream 3

L4

Triple Culvert Bypass

Routing Diagram for 0780-003 Conveyance Check
Prepared by Emerio Design LLC,  Printed 8/24/2021
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Subcat Reach Pond Link

Appendix C(4)
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Area Listing (selected nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

2,264,160 98 Impervious  (201A, 302, 303)

3,625,487 86 Pervious  (302, 303)

5,889,647 91 TOTAL AREA
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Summary for Subcatchment 201A: Lot 1

Runoff = 0.06 cfs @ 7.88 hrs,  Volume= 903 cf,  Depth= 3.77"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-YR Rainfall=4.00"

Area (sf) CN Description
* 2,877 98 Impervious

2,877 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 201A: Lot 1

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr
25-YR Rainfall=4.00"
Runoff Area=2,877 sf

Runoff Volume=903 cf
Runoff Depth=3.77"

Tc=5.0 min
CN=0/98

0.06 cfs
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Summary for Subcatchment 302: Upstream 2

Runoff = 7.69 cfs @ 7.94 hrs,  Volume= 113,829 cf,  Depth= 3.18"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-YR Rainfall=4.00"

Area (sf) CN Description
* 223,598 98 Impervious
* 205,821 86 Pervious

429,419 92 Weighted Average
205,821 86 47.93% Pervious Area
223,598 98 52.07% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.4 100 0.0206 1.23 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.50"

0.8 143 0.0206 2.91 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.1 57 0.0200 6.42 5.04 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

0.7 217 0.0140 5.37 4.22 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

3.0 382 0.0022 2.13 1.67 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

0.3 54 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

0.1 28 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.6 132 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

7.0 1,113 Total
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Subcatchment 302: Upstream 2

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

8

7

6

5

4

3

2

1

0

Type IA 24-hr
25-YR Rainfall=4.00"

Runoff Area=429,419 sf
Runoff Volume=113,829 cf

Runoff Depth=3.18"
Flow Length=1,113'

Tc=7.0 min
CN=86/98

7.69 cfs
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Summary for Subcatchment 303: Upstream 3

Runoff = 70.30 cfs @ 8.01 hrs,  Volume= 1,364,968 cf,  Depth= 3.00"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-YR Rainfall=4.00"

Area (sf) CN Description
* 2,037,685 98 Impervious
* 3,419,666 86 Pervious

5,457,351 90 Weighted Average
3,419,666 86 62.66% Pervious Area
2,037,685 98 37.34% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.7 100 0.1710 0.35 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.50"

6.0 1,035 0.1710 2.89 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.8 2,328 0.0468 4.39 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.6 359 0.0307 10.42 18.41 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.1 35 0.0089 4.97 6.09 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.1 28 0.0152 6.78 9.46 Pipe Channel, 
16.0"  Round  Area= 1.4 sf  Perim= 4.2'  r= 0.33'
n= 0.013  

0.2 61 0.0152 6.78 9.46 Pipe Channel, 
16.0"  Round  Area= 1.4 sf  Perim= 4.2'  r= 0.33'
n= 0.013  

0.5 239 0.0150 7.28 12.87 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.2 114 0.0150 9.54 37.93 Pipe Channel, 
27.0"  Round  Area= 4.0 sf  Perim= 7.1'  r= 0.56'
n= 0.013  

0.6 323 0.0150 8.82 27.71 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

0.2 129 0.0150 8.82 27.71 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

0.4 159 0.0080 6.97 27.70 Pipe Channel, 
27.0"  Round  Area= 4.0 sf  Perim= 7.1'  r= 0.56'
n= 0.013  

0.3 139 0.0100 8.36 41.02 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.1 63 0.0100 8.36 41.02 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.3 118 0.0100 7.79 30.97 Pipe Channel, 
27.0"  Round  Area= 4.0 sf  Perim= 7.1'  r= 0.56'
n= 0.013  

0.3 134 0.0100 7.79 30.97 Pipe Channel, 
27.0"  Round  Area= 4.0 sf  Perim= 7.1'  r= 0.56'
n= 0.013  

0.4 199 0.0100 8.36 41.02 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.3 133 0.0100 8.36 41.02 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
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n= 0.013  
0.2 128 0.0239 12.92 63.41 Pipe Channel, 

30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.6 205 0.0050 5.91 29.00 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.3 164 0.0128 9.45 46.41 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.7 297 0.0081 7.52 36.92 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.3 132 0.0086 7.75 38.04 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.4 222 0.0083 8.60 60.77 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

0.5 243 0.0078 8.33 58.91 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

27.1 7,087 Total

Subcatchment 303: Upstream 3
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Type IA 24-hr
25-YR Rainfall=4.00"

Runoff Area=5,457,351 sf
Runoff Volume=1,364,968 cf

Runoff Depth=3.00"
Flow Length=7,087'

Tc=27.1 min
CN=86/98

70.30 cfs
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Summary for Link L4: Triple Culvert Bypass

Inflow Area = 5,889,647 sf, 38.44% Impervious,  Inflow Depth = 3.01"    for  25-YR event
Inflow = 77.90 cfs @ 8.01 hrs,  Volume= 1,479,701 cf
Primary = 77.90 cfs @ 8.01 hrs,  Volume= 1,479,701 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs

Link L4: Triple Culvert Bypass

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=5,889,647 sf
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First American Title Insurance Company 
 

775 NE Evans Street  
McMinnville, OR 97128 

Phn - (503)376-7363     
Fax - (866)800-7294 

  

PUBLIC RECORD REPORT 

FOR NEW SUBDIVISION OR LAND PARTITION 

THIS REPORT IS ISSUED BY THE ABOVE-NAMED COMPANY ("THE COMPANY") FOR THE EXCLUSIVE USE 
OF: 

Steve Edelman  
16869 Southwest 65th Avenue, Suite 115  
Lake Oswego, OR 97035  
Phone: (503)473-8870  
Fax: (503)473-8872 
  

Date Prepared : August 18, 2021 
Effective Date : 8:00 A.M on August 16, 2021   

Order No. : 1039-3806661  

Subdivision : CRATER LANE PROJECT  

  

The information contained in this report is furnished by First American Title Insurance Company (the 
"Company") as an information service based on the records and indices maintained by the Company for 
the county identified below. This report is not title insurance, is not a preliminary title report for title 
insurance, and is not a commitment for title insurance. No examination has been made of the Company's 
records, other than as specifically set forth in this report. Liability for any loss arising from errors and/or 
omissions is limited to the lesser of the fee paid or the actual loss to the Customer, and the Company will 

have no greater liability by reason of this report. This report is subject to the Definitions, Conditions and 
Stipulations contained in it. 

REPORT 

A.  The Land referred to in this report is located in the County of Yamhill, State of Oregon, and is 
described as follows: 

 
As fully set forth on Exhibit "A" attached hereto and by this reference made a part hereof. 

B.   As of the Effective Date, the tax account and map references pertinent to the Land are as 
follows: 

  
As fully set forth on Exhibit "A" attached hereto and by this reference made a part hereof. 

C.   As of the Effective Date and according to the Public Records, we find title to the land apparently 
vested in: 

  
As fully set forth on Exhibit "B" attached hereto and by this reference made a part hereof 

D.   As of the Effective Date and according to the Public Records, the Land is subject to the following 
liens and encumbrances, which are not necessarily shown in the order of priority: 

  
As fully set forth on Exhibit "C" attached hereto and by this reference made a part hereof. 
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EXHIBIT "A" 
(Land Description Map Tax and Account) 

  
A portion of that tract of land conveyed to Linda Jean Hamlett Living Trust by Deed recorded as 
Document No. 200917448, Yamhill County Deed Records, being situated in the Southeast Quarter of 
Section 7, Township 3 South, Range 2 West of the Willamette Meridian, City of Newberg, County of 
Yamhill, State of Oregon, being more particularly described as follows: 
 
Beginning at the Southwest corner of said Hamlett tract being on the Easterly right of way line of Crater 
Lane (20.0 feet from centerline); thence along said Easterly right of way line, North 01°50’32" East, 
208.50 feet; thence 27.15 feet on the arc of a nontangent 20.00 foot radius curve (the radius point bears 
South 88°09’28" East) through a central angle of 77°47'31: (the chord bears South 37°03'13” East, 25.12 
feet); thence South 75°56'59" East, 36.76 feet to a point of curvature; thence 22.95 feet on the arc of a 
173.00 foot radius curve to the left through a central angle of 07°36’05" (the chord bears South 
79°45'01" East, 22.93 feet); thence South 83°33’03" East, 36.39 feet; thence North 01°50'32" East, 
155.56 feet to the Northerly line of said Hamlett tract, also being the Southerly line of the Plat of 
EDGEWOOD ESTATES; thence along said Southerly plat line and its Easterly extension, South 88°17'44" 
East,169.38 feet to the Northeast corner of said Hamlett tract on the Westerly line of the Plat of THE 
MEADOWS NO. 4; thence along said Westerly plat line, South 01°56’04" West, 330.26 feet to the 
Southeast corner of said Hamlett tract on the Northerly line of the Plat of COTTONWOOD MEADOWS NO. 
2; thence along said Northerly plat line, North 88°16’45" West, 279.51 feet to the Point of Beginning. 
  
Map No.: R3207 03202  
Tax Account No.: 428451  
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EXHIBIT "B" 
(Vesting) 

  
Greenwing Restorations, LLC, an Oregon limited liability company  
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EXHIBIT "C" 
(Liens and Encumbrances) 

  

1. Taxes for the fiscal year 2021-2022  a lien due, but not yet payable. 

2. City liens, if any, of the City of Newberg. 

3. The rights of the public in and to that portion of the premises herein described lying within the limits 
of streets, roads and highways. 

4. Line of Credit Trust Deed, including the terms and provisions thereof, given to secure an 
indebtedness of up to $1,500,000.00 
  
Grantor: Greenwing Restorations, LLC, an Oregon limited liability 

company 
Beneficiary: Transpacific dk Investments 1, LLC, an Oregon limited liability 

company 
Trustee: WFG National Title Insurance Company 
Dated: July 20, 2021 
Recorded: July 21, 2021 
Recording Information: Instrument No. 202115021, Deed and Mortgage Records 
  

5. Any conveyance or encumbrance by Greenwing Restorations, LLC should be executed pursuant to 
their Operating Agreement , a copy of which should be submitted to this office for inspection. 

6. Unrecorded leases or periodic tenancies, if any. 

NOTE:  Taxes for the year 2020-2021 PAID IN FULL  
  
Tax Amount: $1,252.86 
Map No.:  
Property ID: 428451 
Tax Code No.: 29.0 

  
  

Nick Daniken
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DEFINITIONS, CONDITIONS AND STIPULATIONS 

 
1. Definitions.  The following terms have the stated meaning when used in this report: 

(a) "Customer": The person or persons named or shown as the addressee of this report. 
(b) "Effective Date": The effective date stated in this report. 
(c) "Land": The land specifically described in this report and improvements affixed thereto which by law constitute real 

property. 

(d) "Public Records": Those records which by the laws of the state of Oregon impart constructive notice of matters relating to 
the Land. 

  

2. Liability of the Company. 
(a) THIS REPORT IS NOT AN INSURED PRODUCT OR SERVICE OR A REPRESENTATION OF THE CONDITION OF TITLE TO 

REAL PROPERTY.  IT IS NOT AN ABSTRACT, LEGAL OPINION, OPINION OF TITLE, TITLE INSURANCE COMMITMENT OR 

PRELIMINARY REPORT, OR ANY FORM OF TITLE INSURANCE OR GUARANTY.  THIS REPORT IS ISSUED EXCLUSIVELY 
FOR THE BENEFIT OF THE APPLICANT THEREFOR, AND MAY NOT BE USED OR RELIED UPON BY ANY OTHER 
PERSON.  THIS REPORT MAY NOT BE REPRODUCED IN ANY MANNER WITHOUT FIRST AMERICAN'S PRIOR WRITTEN 
CONSENT.  FIRST AMERICAN DOES NOT REPRESENT OR WARRANT THAT THE INFORMATION HEREIN IS COMPLETE OR 

FREE FROM ERROR, AND THE INFORMATION HEREIN IS PROVIDED WITHOUT ANY WARRANTIES OF ANY KIND, AS-IS, 
AND WITH ALL FAULTS.  AS A MATERIAL PART OF THE CONSIDERATION GIVEN IN EXCHANGE FOR THE ISSUANCE OF 
THIS REPORT, RECIPIENT AGREES THAT FIRST AMERICAN'S SOLE LIABILITY FOR ANY LOSS OR DAMAGE CAUSED BY 
AN ERROR OR OMISSION DUE TO INACCURATE INFORMATION OR NEGLIGENCE IN PREPARING THIS REPORT SHALL BE 

LIMITED TO THE FEE CHARGED FOR THE REPORT.  RECIPIENT ACCEPTS THIS REPORT WITH THIS LIMITATION AND 
AGREES THAT FIRST AMERICAN WOULD NOT HAVE ISSUED THIS REPORT BUT FOR THE LIMITATION OF LIABILITY 
DESCRIBED ABOVE.  FIRST AMERICAN MAKES NO REPRESENTATION OR WARRANTY AS TO THE LEGALITY OR 

PROPRIETY OF RECIPIENT'S USE OF THE INFORMATION HEREIN. 
(b) No costs (including, without limitation attorney fees and other expenses) of defense, or prosecution of any action, is 

afforded to the Customer. 
(c) In any event, the Company assumes no liability for loss or damage by reason of the following: 

(1) Taxes or assessments which are not shown as existing liens by the records of any taxing authority that levies taxes 
or assessments on real property or by the Public Records. 

(2) Any facts, rights, interests or claims which are not shown by the Public Records but which could be ascertained by 
an inspection of the land or by making inquiry of persons in possession thereof. 

(3) Easements, liens or encumbrances, or claims thereof, which are not shown by the Public Records. 
(4) Discrepancies, encroachments, shortage in area, conflicts in boundary lines or any other facts which a survey would 

disclose. 
(5) (i) Unpatented mining claims; (ii) reservations or exceptions in patents or in Acts authorizing the issuance thereof, 

(iii) water rights or claims or title to water. 
(6) Any right, title, interest, estate or easement in land beyond the lines of the area specifically described or referred to 

in this report, or in abutting streets, roads, avenues, alleys, lanes, ways or waterways. 
(7) Any law, ordinance or governmental regulation (including but not limited to building and zoning laws, ordinances or 

regulations) restricting, regulating, prohibiting or relating to (i) the occupancy, use or enjoyment on the land; (ii) the 
character, dimensions or location of any improvement now or hereafter erected on the land; (iii) a separation in 
ownership or a change in the dimensions or area of the land or any parcel of which the land is or was a part; or (iv) 
environmental protection, or the effect of any violation of these laws, ordinances or governmental regulations, 

except to the extent that a notice of the enforcement thereof or a notice of a defect, lien or encumbrance resulting 
from a violation or alleged violation affecting the land has been recorded in the Public Records at the effective date 
hereof. 

(8) Any governmental police power not excluded by 2(d)(7) above, except to the extent that notice of the exercise 

thereof or a notice of a defect, lien or encumbrance resulting from a violation or alleged violation affecting the land 
has been recorded in the Public Records at the effective date hereof. 

(9) Defects, liens, encumbrances, adverse claims or other matters created, suffered, assumed, agreed to or actually 
known by the Customer. 

3. Charge.  The charge for this report does not include supplemental reports, updates or other additional services of the 
Company. 

  



  

  

First American Title Insurance Company  

775 NE Evans Street  
McMinnville, OR 97128  
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Illegal Restrictive Covenants  
 
 
 
 

Please be advised that any provision contained in this document, or in a document that is attached, 
linked, or referenced in this document, that under applicable law illegally discriminates against a class of 
individuals based upon personal characteristics such as race, color, religion, sex, sexual orientation, 
gender identity, familial status, disability, national origin, or any other legally protected class, is illegal 
and unenforceable by law. 
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I. INTRODUCTION 

Pacific Habitat Services, Inc. (PHS) conducted a wetland delineation for the property located at 2900 
Crater Lane, in Newberg, Yamhill County, Oregon (Township 3 South, Range 2 West, Section 7, 
Tax Lots 3201 (portion) and 3202. This report presents the results of PHS’s wetland delineation within 
the study area. Figures, including a map depicting the location of wetlands within the study area, are 
located in Appendix A. Data sheets documenting on-site conditions are in Appendix B. Ground-level 
photos of the site are located in Appendix C. A discussion of the wetland delineation methodology, 
provided for the client, is in Appendix D. 
 
II. RESULTS AND DISCUSSION 
 
A. Landscape Setting and Land Use 

The study area is located at 2900 Crater Lane Newberg, Oregon. The site is surrounded by 
residential development with Crater Lane forming the western boundary of the study area. An 
existing house is in the northwestern portion of tax lot 3201; however this area is not part of the 
study area. 
 
The study area consists of generally flat topography that gently slopes from east to west, with 
elevations approximately between 210 and 205 feet. Most of the site is regularly mowed and consists 
of weedy herbaceous upland species. Woody vegetation, including big leaf maple (Acer 
macrophyllum, FACU), beaked hazelnut (Corylus cornuta, FACU), plum (Prunus sp. (UPL)), English 
hawthorn (Crataegus monogyna, FAC), Oregon ash, (Fraxinus latifolia, FACW), and Himalayan 
blackberry (Rubus armeniacus, FAC) are present along the eastern and southern boundaries of the tax 
lot.  
 
The Natural Resources Conservation Services (NRCS) mapped soils within the study area include 
Woodburn silt loam, 0 to 3 percent slopes, and Wapato silty clay loam, 0 to 3 percent slopes. 
Wapato silty clay loam is considered a hydric soil.  
 
B. Site Alterations 

The Google Earth historical photos of the study area from 1994 through 2020 show no significant 
changes within the site. Single-family homes were constructed east of the study area between 1994 
and 2000; by 2015, single-family homes surround the study area.  

A portion of the study area has been recently disturbed to prepare the site for construction of a 
residential development; however, based on topography, and sample points within the vicinity of 
the disturbance, wetlands or waters do not appear to be located within this portion of the study area. 

C. Precipitation Data and Analysis 
 
The study area was delineated on July 22 and August 4, 2021; precipitation data for the months 
preceding these dates are summarized below.  
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Table 1 compares the most recent monthly precipitation amounts recorded in Newberg (at the 
Rex 1 S, OR station) to the average monthly precipitation recorded in Newberg, as well as to the 
normal precipitation range as identified in the Natural Resource Conservation Service’s (NRCS) 
WETS climate table for the Rex 1 S, OR station.  
 
These data show that when rainfall amounts have varied most significantly from the mean, the 
amounts may also have fallen outside the normal range of variability for this area. For this period, 
April 2021 was below the normal range of variation; and May and June 2021 were within  the 
normal range of variation. Data was missing for observed July rainfall; therefore PHS’ was unable 
to determine whether rainfall is above or below the normal range for that month.  

Table 1: Comparison of average and observed monthly precipitation in Newberg, prior to the 
July/August 2021 delineation fieldwork. 

Month 
Average 

Precipitation1 

30% Chance Will Have 
Observed 

Precipitation2 
Percent of 

Normal 
Less Than 
Average1 

More 
Than 

Average1 
April* 3.16 2.25 3.74 0.65 21% 

May 2.44 1.47 2.96 1.69 69% 

June 1.62 0.96 1.97 1.57 97% 

July 0.54 0.16 0.59 Missing3 Unknown3 
Notes: 1. Source: NRCS WETS Table for Rex 1 S, OR station (http://agacis.rcc-acis.org) 

 2. Source: NRCS monthly precipitation data ( http://agacis.rcc-acis.org) 
 3. Rainfall data missing/unavailable at the time of this report 
*-----Monthly rainfall was below the ‘normal’ range 
**-----Monthly rainfall was above the ‘normal’ range 

 
Total observed precipitation for the water year up to month prior to the field work (October 1, 2020, 
through July 31, 2021) was 33.53 inches, which was approximately 119 percent of the normal for 
those months. As stated above, the Rex 1 S station is missing data for July and August; the rainfall 
data below is from the next closest rainfall data station, Newberg 0.3 N, OR. 
 
Table 2: Daily precipitation totals for two weeks prior to and including the day of fieldwork  
 (July 22 and August 4, 2021). 

Date 
Precipitation 

(inches) 
 Date 

Precipitation
(inches)

 Date 
Precipitation

(inches)
 Date 

Precipitation
(inches) 

7-8 0.00  7-15 0.00  7-22 S  7-29 0.00 

7-9 0.00  7-16 0.00  7-23 M  7-30 M 
7-10 M  7-17 0.00  7-24 M  7-31 0.00 
7-11 0.00  7-18 0.00  7-25 M  8-1 0.00 

7-12 M  7-19 0.00  7-26 0.00  8-2 0.00 

7-13 0.00  7-20 0.00  7-27 0.00  8-3 0.00 

7-14 0.00  7-21 0.00  7-28 0.00  8-4 0.00 
M = missing data 
S = snow (this data appears to have been entered incorrectly by NOAA) 
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Precipitation was significantly below normal for the water year before and during the wetland 
delineation fieldwork; however PHS believes that “normal conditions for this site still prevailed 
even given the dryer than normal conditions. Since precipitation was below normal in the months 
leading up to the fieldwork, soils were probed to a depth of 20 inches to ensure that a dry season 
water table was not present.  
 
D. Methods 
 
PHS conducted the wetland delineation on the site based on the presence of wetland hydrology, 
hydric soils, and hydrophytic vegetation, in accordance with the Routine On-site Determination, as 
described in the Corps of Engineers Wetland Delineation Manual, Wetlands Research Program 
Technical Report Y-87-1 (“The 1987 Manual”) and the Regional Supplement to the Corps of 
Engineers Wetland Delineation Manual: Western Mountains, Valleys, and Coast Region. PHS 
conducted the wetland delineation within the study area on July 22 and August 4, 2021. 
 
The entire study area was investigated for the presence of wetlands or other waters. One waters 
(Tributary A) was delineated within the study area. The OHWM of the tributary was determined 
using changes in topography and vegetation. Portions of the tributary are vegetated; as such, data 
was taken the northern portion of the tributary, as it enters the study area. Vegetated areas are less 
than 10% of the overall channel (data points 3 and 4; Photos D, E, F, H and I). 
 
The vegetation throughout the site generally consists of various facultative or dryer grasses and 
weedy forbs. PHS took data in areas that are topographically higher than the tributary to verify that 
no wetlands are present within the study area. The upland areas do not exhibit surface indicators of 
wetlands (i.e. ponded surface water, geomorphic position, or stunted/stressed vegetation, FACW or 
wetter vegetation, etc.). 
 
E. Description of all Wetlands and Other Non-Wetland Waters 
 
Tributary A 

Tributary A, located in the east-central and southern portion of the study area, is approximately 
1,789 square feet (0.04 acre) in size. Tributary A’s Cowardin classification is riverine, lower 
perennial, permanently flooded (R2UBH); the Hydrogeomorphic (HGM) classification is Riverine.  
 
Tributary A enters the study area via a culvert from underneath Myrtlewood Drive along the eastern 
study area boundary, flowing west, then south along the boundary of the tax lot. At the time of the 
delineation, the tributary had flowing water between 2 and 6 inches deep. Tributary A continues 
offsite to the west, entering a culvert under Crater Lane, and eventually reaches Chehalem Creek 
downstream.  
 
Dominant vegetation along the banks of the tributary includes willows (Salix sp (FAC-FACW), 
Oregon ash, barnyard grass (Echinochloa crus-galli, FAC), English hawthorn, Himalayan 
blackberry, reed canarygrass (Phalaris arundinacea, FACW), and sweet vernal grass 
(Anthoxanthum odorata, FACU). Soils within Tributary A meet the hydric soil criteria for Depleted 
Matrix (F3) or Redox Dark Surface (F6) (sample point 3).  
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F. Deviation from Local and/or National Wetland Inventories 
 
The National Wetland Inventory (NWI) does not map wetland or waters within the study area, 
however, PHS delineated Tributary A within the study area. This discrepancy may be due to land 
cover as NWI maps are generated primarily on the basis of interpretation of color infrared aerial 
photographs (scale of 1:58,000), with limited “ground truthing” to confirm the interpretations.. 
 
There is no Local Wetland Inventory for Newberg. 
 
G. Mapping Method 
 
PHS flagged the limits of the wetlands within the study area with blue pin flags; lime green tape 
was used for sample point locations. Wetlands and sample points were then surveyed by PHS using 
a Trimble Geo7x GPS unit with submeter accuracy.  
 
H. Additional Information 
 
None. 
 
I. Results and Conclusions 
 
PHS delineated Tributary A within the study area. The total area of waters within the study area 
boundary is 1,789 square feet (0.04 acre). The Cowardin and HGM classifications are stated in 
Section E. 
 
J. Required Disclaimer 
 
This report documents the investigation, best professional judgment and conclusions of the 
investigators. It is 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 OAR 141-090-0005 through 141-090-0055.  
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Wetland Determination Data Sheets 



PHS # 7299

Project/Site: Sampling Date:       

Applicant/Owner: State: OR Sampling Point: 1

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.:) Local relief (concave, convex, none): Slope (%): 1

Subregion (LRR): Lat: Long: Datum: WGS84

Soil Map Unit Name: 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 significantly disturbed?  Are "Normal Circumstances" present?  (Y/N) Y

Are vegetation Soil naturally problematic?  If needed, explain any answers in Remarks.)

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

Hydrophytic Vegetation Present? Yes

Yes X Yes No X

Yes X

Remarks:

VEGETATION - Use scientific names of plants.

Dominant Indicator Dominance Test worksheet:
Species? Status

Tree Stratum (plot size: ) Number of Dominant Species

1 That are OBL, FACW, or FAC: (A)

2

3 Total Number of Dominant

4 Species Across All Strata: (B)

= Total Cover

Sapling/Shrub Stratum    (plot size: ) Percent of Dominant Species

1 X FAC That are OBL, FACW,  or FAC: (A/B)

2 FACW

3 (UPL) Prevalence Index Worksheet:

4 FAC Total % Cover of Multiply by:

5 x 1 = 0

= Total Cover x 2 = 0
x 3 = 0

Herb Stratum (plot size: ) x 4 = 0

1 X FAC x 5 = 0

2 X (UPL) 0 (A) 0 (B)

3 FACU

4

5

6 Hydrophytic Vegetation Indicators:

7 1- Rapid Test for Hydrophytic Vegetation

8 X 2- Dominance Test is >50%

= Total Cover 3-Prevalence Index is ≤ 3.0
1

4-Morphological Adaptations1 (provide supporting 

Woody Vine Stratum   (plot size: ) data in Remarks or on a separate sheet)

1 5- Wetland Non-Vascular Plants1

2 Problematic Hydrophytic Vegetation1 (Explain)

= Total Cover
1Indicators of hydric soil and wetland hydrology must be present, unless

disturbed or problematic.

% Bare Ground in Herb Stratum Yes X No

Remarks:

0

Hydrophytic 

Vegetation 

Present?

41

#DIV/0!

5 FACU Species

Schedonorus arundinaceus 30 UPL Species

Centaurea sp 10 Column Totals

Taraxacum officinale 1

Prevalence Index =B/A =

FAC Species

Fraxinus latifolia 5

Prunus domestica 5

Crataegus monogyna 1

OBL Species

51 FACW species

3

0

15

Rubus armeniacus 40 67%

Precipitation significantly below normal for water year. 

absolute
% cover

2

X No
Is Sampled Area within 

a Wetland?   Hydric Soil Present? No

Wetland Hydrology Present? No

Woodburn silt loam, 0 to 3 percent slopes None

or Hydrology

or Hydrology

LRR A 45.3211 -122.9805

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

2900 Crater Lane City/County: Newberg/Yamhill 7/22/2021

Greenwing Companies

MS S7, T3S, R2W

Flat None



SOIL PHS # Sampling Point: 1

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

Depth

(Inches) Color (moist) % % Type1 Loc2
Texture

0-12 10YR 3/2 100 Silt Loam

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) 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)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7)

Sandy Gleyed Matrix (S4) Redox Depressions (F8)

Restrictive Layer (if present):

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

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Surface Water (A1) Water stained Leaves (B9) (Except MLRA Water stained Leaves (B9)

High Water Table (A2) 1, 2, 4A, and 4B)  (MLRA1, 2, 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)

Iron Deposits (B5) Recent Iron Reduction in Plowed 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

Water Table Present?        Yes No X      Wetland Hydrology Present?

Saturation Present?           Yes No X Yes No X
(includes capillary fringe)

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

Remarks:

Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)

Depth (inches):

Depth (inches): >12

Depth (inches): >12

Indicators for Problematic Hydric Soils3:

3Indicators of hydrophytic vegetation and wetland 

hydrology must be present, unless disturbed or 

problematic.

Type:

7299

Matrix Redox Features

Color (moist) Remarks



PHS # 7299

Project/Site: Sampling Date:       

Applicant/Owner: State: OR Sampling Point: 2

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.:) Local relief (concave, convex, none): Slope (%): 1

Subregion (LRR): Lat: Long: Datum: WGS84

Soil Map Unit Name: 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 significantly disturbed?  Are "Normal Circumstances" present?  (Y/N) Y

Are vegetation Soil naturally problematic?  If needed, explain any answers in Remarks.)

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

Hydrophytic Vegetation Present? Yes X

Yes Yes No X

Yes X

Remarks:

VEGETATION - Use scientific names of plants.

Dominant Indicator Dominance Test worksheet:
Species? Status

Tree Stratum (plot size: ) Number of Dominant Species

1 That are OBL, FACW, or FAC: (A)

2

3 Total Number of Dominant

4 Species Across All Strata: (B)

= Total Cover

Sapling/Shrub Stratum    (plot size: ) Percent of Dominant Species

1 X FAC That are OBL, FACW,  or FAC: (A/B)

2

3 Prevalence Index Worksheet:

4 Total % Cover of Multiply by:

5 x 1 = 0

= Total Cover x 2 = 0
70 x 3 = 210

Herb Stratum (plot size: ) 70 x 4 = 280

1 X FACU x 5 = 0

2 X FAC 140 (A) 490 (B)

3 X FACU

4 FACU

5

6 Hydrophytic Vegetation Indicators:

7 1- Rapid Test for Hydrophytic Vegetation

8 2- Dominance Test is >50%

= Total Cover 3-Prevalence Index is ≤ 3.0
1

4-Morphological Adaptations1 (provide supporting 

Woody Vine Stratum   (plot size: ) data in Remarks or on a separate sheet)

1 5- Wetland Non-Vascular Plants1

2 Problematic Hydrophytic Vegetation1 (Explain)

= Total Cover
1Indicators of hydric soil and wetland hydrology must be present, unless

disturbed or problematic.

% Bare Ground in Herb Stratum Yes No X

Remarks:

0

Hydrophytic 

Vegetation 

Present?

100

3.50

5 FACU Species

Centaurea jacea 45 UPL Species

Schedonorus arundinaceus 30 Column Totals

Anthoxanthum odoratum 20

Hypochaeris radicata 5 Prevalence Index =B/A =

FAC Species

OBL Species

40 FACW species

4

0

15

Rubus armeniacus 40 50%

Precipitation significantly below normal for water year. 

absolute
% cover

2

No
Is Sampled Area within 

a Wetland?   Hydric Soil Present? X No

Wetland Hydrology Present? No

Wapato silty clay loam None

or Hydrology

or Hydrology

LRR A 45.3207 -122.9805

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

2900 Crater Lane City/County: Newberg/Yamhill 7/22/2021

Greenwing Companies

MS S7, T3S, R2W

Flat None



SOIL PHS # Sampling Point: 2

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

Depth

(Inches) Color (moist) % % Type1 Loc2
Texture

0-3 7.5YR 3/2 100 Silt Loam

3-8 10YR 4/2 95 5 C M Silty Clay Loam

8-12 10YR 4/2 85 15 C M Silty Clay Loam

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) 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)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7)

Sandy Gleyed Matrix (S4) Redox Depressions (F8)

Restrictive Layer (if present):

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

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Surface Water (A1) Water stained Leaves (B9) (Except MLRA Water stained Leaves (B9)

High Water Table (A2) 1, 2, 4A, and 4B)  (MLRA1, 2, 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)

Iron Deposits (B5) Recent Iron Reduction in Plowed 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

Water Table Present?        Yes No X      Wetland Hydrology Present?

Saturation Present?           Yes No X Yes No X
(includes capillary fringe)

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

Remarks:

Probed to >20 inches - no moisture.

Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)

Depth (inches):

Depth (inches): >12

Depth (inches): >12

Indicators for Problematic Hydric Soils3:

3Indicators of hydrophytic vegetation and wetland 

hydrology must be present, unless disturbed or 

problematic.

Type:

10YR 5/6

10YR 5/6

7299

Matrix Redox Features

Color (moist) Remarks



PHS # 7299

Project/Site: Sampling Date:       

Applicant/Owner: State: OR Sampling Point: 3

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.:) Local relief (concave, convex, none): Slope (%): 1

Subregion (LRR): Lat: Long: Datum: WGS84

Soil Map Unit Name: 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 significantly disturbed?  Are "Normal Circumstances" present?  (Y/N) Y

Are vegetation Soil naturally problematic?  If needed, explain any answers in Remarks.)

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

Hydrophytic Vegetation Present? Yes  

Yes Yes No X

Yes  

Remarks:

VEGETATION - Use scientific names of plants.

Dominant Indicator Dominance Test worksheet:
Species? Status

Tree Stratum (plot size: ) Number of Dominant Species

1 That are OBL, FACW, or FAC: (A)

2

3 Total Number of Dominant

4 Species Across All Strata: (B)

= Total Cover

Sapling/Shrub Stratum    (plot size: ) Percent of Dominant Species

1  FAC That are OBL, FACW,  or FAC: (A/B)

2

3 Prevalence Index Worksheet:

4 Total % Cover of Multiply by:

5 x 1 = 0

= Total Cover x 2 = 0
x 3 = 0

Herb Stratum (plot size: ) x 4 = 0

1 X FAC x 5 = 0

2 X FAC 0 (A) 0 (B)

3 (OBL)

4 FAC

5 OBL

6 FACW Hydrophytic Vegetation Indicators:

7 1- Rapid Test for Hydrophytic Vegetation

8 X 2- Dominance Test is >50%

= Total Cover 3-Prevalence Index is ≤ 3.0
1

4-Morphological Adaptations1 (provide supporting 

Woody Vine Stratum   (plot size: ) data in Remarks or on a separate sheet)

1 5- Wetland Non-Vascular Plants1

2 Problematic Hydrophytic Vegetation1 (Explain)

= Total Cover
1Indicators of hydric soil and wetland hydrology must be present, unless

disturbed or problematic.

% Bare Ground in Herb Stratum Yes X No

Remarks:

LRR A 45.3209 -122.9800

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

2900 Crater Lane City/County: Newberg/Yamhill 8/4/2021

Greenwing Companies

MS S7, T3S, R2W

Ditch Concave

Wapato silty clay loam None

or Hydrology

or Hydrology

X No
Is Sampled Area within 

a Wetland?   Hydric Soil Present? X No

Wetland Hydrology Present? X No

Precipitation significantly below normal for water year. 

Although this area meets wetland criteria, it is below the OHWM of the tributary. Vegetation is <10% of the channel area, and is considered waters. 

absolute
% cover

2

2

0

5

Rubus armeniacus 3 100%

FAC Species

OBL Species

3 FACW species

#DIV/0!

5 FACU Species

Echinochloa crus-galli 45 UPL Species

Panicum capillare 30 Column Totals

Callitriche sp. 20

Kickxia elatine 5 Prevalence Index =B/A =

Persicaria hydropiperoides 10

Juncus bufonius 10

120

0

Hydrophytic 

Vegetation 

Present?



SOIL PHS # Sampling Point: 3

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

Depth

(Inches) Color (moist) % % Type1 Loc2
Texture

0-2 10YR 3/2 100 Silt Loam

2-5 10YR 2/2 100 C M Sandy Loam

5-8 10YR 3/1 90 10 C M Silty Clay Loam

8-15 N3/ 80 20 C M, PL Silty Clay Loam

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) 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) X Redox Dark Surface (F6)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7)

Sandy Gleyed Matrix (S4) Redox Depressions (F8)

Restrictive Layer (if present):

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

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

X Surface Water (A1) Water stained Leaves (B9) (Except MLRA Water stained Leaves (B9)

X High Water Table (A2) 1, 2, 4A, and 4B)  (MLRA1, 2, 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) X Oxidized Rhizospheres along Living Roots (C3) X Geomorphic Position (D2)

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Shallow Aquitard (D3)

Iron Deposits (B5) Recent Iron Reduction in Plowed Soils (C6) X 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 X No

Water Table Present?        Yes X No      Wetland Hydrology Present?

Saturation Present?           Yes X No Yes X No
(includes capillary fringe)

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

Remarks:

7299

Matrix Redox Features

Color (moist) Remarks

10YR 3/6 Medium

7.5YR 4/6 Coarse

Indicators for Problematic Hydric Soils3:

3Indicators of hydrophytic vegetation and wetland 

hydrology must be present, unless disturbed or 

problematic.

Type:

Approximately 2" of surface water was present within 5' of the sample point.

Probed to >20 inches - no moisture.

Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)

Depth (inches): 2

Depth (inches): 4

Depth (inches): 0



PHS # 7299

Project/Site: Sampling Date:       

Applicant/Owner: State: OR Sampling Point: 4

Investigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.:) Local relief (concave, convex, none): Slope (%): 0

Subregion (LRR): Lat: Long: Datum: WGS84

Soil Map Unit Name: 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 significantly disturbed?  Are "Normal Circumstances" present?  (Y/N) Y

Are vegetation Soil naturally problematic?  If needed, explain any answers in Remarks.)

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

Hydrophytic Vegetation Present? Yes

Yes X Yes No X

Yes X

Remarks:

VEGETATION - Use scientific names of plants.

Dominant Indicator Dominance Test worksheet:
Species? Status

Tree Stratum (plot size: ) Number of Dominant Species

1 X (UPL) That are OBL, FACW, or FAC: (A)

2

3 Total Number of Dominant

4 Species Across All Strata: (B)

= Total Cover

Sapling/Shrub Stratum    (plot size: ) Percent of Dominant Species

1 X FAC That are OBL, FACW,  or FAC: (A/B)

2

3 Prevalence Index Worksheet:

4 Total % Cover of Multiply by:

5 x 1 = 0

= Total Cover x 2 = 0
x 3 = 0

Herb Stratum (plot size: ) x 4 = 0

1 X FACW x 5 = 0

2 X FAC 0 (A) 0 (B)

3

4

5

6 Hydrophytic Vegetation Indicators:

7 1- Rapid Test for Hydrophytic Vegetation

8 X 2- Dominance Test is >50%

= Total Cover 3-Prevalence Index is ≤ 3.0
1

4-Morphological Adaptations1 (provide supporting 

Woody Vine Stratum   (plot size: ) data in Remarks or on a separate sheet)

1 5- Wetland Non-Vascular Plants1

2 Problematic Hydrophytic Vegetation1 (Explain)

= Total Cover
1Indicators of hydric soil and wetland hydrology must be present, unless

disturbed or problematic.

% Bare Ground in Herb Stratum Yes X No

Remarks:

LRR A 45.3210 -122.9800

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

2900 Crater Lane City/County: Newberg/Yamhill 8/4/2021

Greenwing Companies

MS S7, T3S, R2W

Flat None

Wapato silty clay loam None

or Hydrology

or Hydrology

X No
Is Sampled Area within 

a Wetland?   Hydric Soil Present?  No

Wetland Hydrology Present? No

Precipitation significantly below normal for water year. 

absolute
% cover

30

Cedrus deodara 20 3

4

20

15

Rubus armeniacus 70 75%

FAC Species

OBL Species

70 FACW species

#DIV/0!

5 FACU Species

Juncus effusus 45 UPL Species

Echinochloa crus-galli 30 Column Totals

Prevalence Index =B/A =

75

0

Hydrophytic 

Vegetation 

Present?



SOIL PHS # Sampling Point: 4

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

Depth

(Inches) Color (moist) % % Type1 Loc2
Texture

0-3 7.5YR 3/2 100 Silt Loam

3-8 10YR 4/2 95 5 C M Silty Clay Loam

8-12 10YR 4/2 85 15 C M Silty Clay Loam

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) 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)

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7)

Sandy Gleyed Matrix (S4) Redox Depressions (F8)

Restrictive Layer (if present):

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

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Surface Water (A1) Water stained Leaves (B9) (Except MLRA Water stained Leaves (B9)

High Water Table (A2) 1, 2, 4A, and 4B)  (MLRA1, 2, 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)

Iron Deposits (B5) Recent Iron Reduction in Plowed 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

Water Table Present?        Yes No X      Wetland Hydrology Present?

Saturation Present?           Yes No X Yes No X
(includes capillary fringe)

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

Remarks:

7299

Matrix Redox Features

Color (moist) Remarks

10YR 5/6

10YR 5/6

Indicators for Problematic Hydric Soils3:

3Indicators of hydrophytic vegetation and wetland 

hydrology must be present, unless disturbed or 

problematic.

Type:

Probed to >20 inches - no moisture.

Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)

Depth (inches):

Depth (inches): >12

Depth (inches): >12
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Pacific Habitat Services, Inc. 
9450 SW Commerce Circle, Suite 180 
Wilsonville, OR  97070 

Photo documentation 
2900 Crater Lane, Newberg, Oregon  

Photos taken July 22, 2021 

Project # 7299 
Date 8/10/21 

Photo A: 

Looking west at north-central 
portion of site. 

Photo B: 

Looking south at sample point 1, 
in central portion of site. 



Pacific Habitat Services, Inc. 
9450 SW Commerce Circle, Suite 180 
Wilsonville, OR  97070 

Photo documentation 
2900 Crater Lane, Newberg, Oregon  

Photos taken July 22, 2021 

Project # 7299 
Date 8/10/21 

Photo C: 
Looking north at the central portion of 
the site.  

Photo D: 
Looking west at Tributary A as it 
enters the study area.  



Pacific Habitat Services, Inc. 
9450 SW Commerce Circle, Suite 180 
Wilsonville, OR  97070 

Photo documentation 
2900 Crater Lane, Newberg, Oregon  

Photos taken July 22, 2021 

Project # 7299, 
8/10/21 

Photo E: 
Looking north at the northeastern 
portion of Tributary A.  

Photo F 
Looking north at the central-
eastern portion of Tributary A. 



Pacific Habitat Services, Inc. 
9450 SW Commerce Circle, Suite 180 
Wilsonville, OR  97070 

Photo documentation 
2900 Crater Lane, Newberg, Oregon  

Photos taken July 22, 2021 

Project  7299 
Date 8/10/21 

Photo G: 
Looking west at sample 
point 2., in southern 
portion of site. 

Photo H: 
Looking west at the southwestern 
portion of Tributary A.  



Pacific Habitat Services, Inc. 
9450 SW Commerce Circle, Suite 180 
Wilsonville, OR  97070 

Photo documentation 
2900 Crater Lane, Newberg, Oregon  

Photos taken July 22, 2021 

Project # 7299 
Date 8/10/21 

Photo I: 
Looking west at the 
western portion of 
Tributary A.  
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Appendix D – Wetland Definition and Methodology 
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Page 1 

WATERS OF THE STATE AND WETLAND DEFINITION AND 
CRITERIA 

Regulatory Jurisdiction 

Wetlands and water resources in Oregon are regulated by the Oregon Department of State Lands 
(DSL) under the Removal-Fill Law (ORS 196.800-196.990) and by the U.S. Army Corps of 
Engineers (COE) through Section 404 of the Clean Water Act. 
 
The primary source documents for wetland delineations within Oregon is the Corps of Engineers 
Wetlands Delineation Manual, Technical Report Y-87-1 (Environmental Laboratory 1987) and 
the Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Western 
Mountains, Valleys, and Coast Region (Version 2.0) (U.S. Army Corps of Engineers, 2010), 
which are required by both DSL and COE.  
 
Waters of This State and Wetland Definition 

Waters of This State are defined as “all natural waterways, tidal and non-tidal bays, intermittent 
streams, constantly flowing streams, lakes, wetlands, that portion of the Pacific Ocean that is in 
the boundaries of this state, all other navigable and non-navigable bodies of water in this state 
and those portions of the ocean shore, as defined in ORS 390.605, where removal or fill 
activities are regulated under a state-assumed permit program as provided in 33 U.S.C. 1344(g) 
of the Federal Water Pollution Control Act, as amended.” (DSL 2014) 
 
Wetlands are defined as “those areas that are inundated or saturated by surface or ground water 
at a frequency and duration sufficient to support, and that under normal circumstances do 
support, a prevalence of vegetation typically adapted for life in saturated soil conditions” 
(DSL 2014). 
 
Wetland Criteria 
 
Based on the above definition, three major factors characterize a wetland: hydrology, substrate, 
and biota.  
 
Wetland Hydrology 

Wetland hydrology is related to duration of saturation, frequency of saturation, and critical depth 
of saturation. The 1987 manual defines wetland hydrology as inundation or saturation within a 
major portion of the root zone (usually above 12 inches), typically for at least 12.5% of the 
growing season. The wetland hydrology criterion can be met, however, if saturation within the 
major portion of the root zone is present for only 5% of the growing season, depending on other 
evidence.  
 
The growing season is defined as the portion of the year when soil temperatures at 12.0 inches 
below the soil surface are higher than biological zero (41 degrees Fahrenheit, 5 degrees Celsius), 
but also allows approximation from frost free days, based on air temperature. The growing 
season for any given site or location is determined from US Natural Resources Conservation 
Service, (formerly Soil Conservation Service) data and information. 



 

Appendix D – Wetland Definition and Methodology 
Pacific Habitat Services, Inc. 

Page 2 

Wetland hydrologic indicators include the following: visual observation of inundation or 
saturation, watermarks, drift lines, sediment deposits, and/or oxidized rhizospheres with living 
roots. Oxidized rhizospheres are defined as yellowish-red zones around the roots and rhizomes of 
some plants that grow in frequently saturated soils. Other indicators of hydrology, including 
algal mats or crust, iron deposits, surface soil cracks, sparsely vegetated concave surface, salt 
crust, aquatic invertebrates, hydrogen sulfide odor, reduced iron, iron reduction in tilled soils, 
and stunted or stressed plants can also be used to determine the presence of wetland hydrology. 
 
Wetland Substrate (Soils) 

Most wetlands are characterized by hydric soils. Hydric soils are those that are ponded, flooded, 
or saturated for long enough during the growing season to develop anaerobic conditions. Periodic 
saturation of soils causes alternation of reduced and oxidized conditions, which leads to the 
formation of redoximorphic features (gleying and mottling). Mineral hydric soils will be either 
gleyed or will have bright mottles and/or low matrix chroma. The redoximorphic feature known 
as gley is a result of greatly reduced soil conditions, which result in a characteristic grayish, 
bluish or greenish soil color. The term mottling is used to describe areas of contrasting color 
within a soil matrix. The soil matrix is the portion of the soil layer that has the predominant 
color. Soils that have brightly colored mottles and a low matrix chroma are indicative of a 
fluctuating water table. 
 
Hydric soil indicators include organic content of greater than 50% by volume, and/or presence of 
redoximorphic features and dark soil matrix, as determined by the use of a Munsell Soil Color 
Chart. This chart establishes the chroma, value and hue of soils based on comparison with color 
chips. Mineral hydric soil must meet one of the 16 definitions for hydric soil indicators, or be 
classified as a “problem soil” in the Regional Supplement. 
 
Wetland Biota (Vegetation) 

Wetland biota is defined as hydrophytic vegetation. A hydrophyte is a plant species that is capable 
of growing in substrates that are periodically deficient in oxygen as a result of saturated soil 
conditions. The U.S. Fish and Wildlife Service, in the National List of Plant Species that Occur in 
Wetlands, has established five basic groups of vegetation based on their frequency of occurrence in 
wetlands. These categories, referred to as the "wetland indicator status”, are as follows: obligate 
wetland plants (OBL), facultative wetland (FACW), facultative (FAC), facultative upland (FACU), 
and obligate upland (UPL). Table 1 gives a definition of the plant indicator codes. 
 
Table 1. Description of Wetland Plant Indicator Status Codes 

Indicator 
Code  Status 
OBL Obligate wetland. Plants that always occur in standing water or in saturated soils. 

FACW Facultative wetland. Plants that nearly always occur in areas of prolonged flooding or require 
standing water or saturated soils but may, on rare occasions, occur in non-wetlands. 

FAC Facultative. Plants that occur in a variety of habitats, including wetland and mesic to xeric 
non-wetland habitats but commonly occur in standing water or saturated soils. 

FACU Facultative upland. Plants that typically occur in xeric or mesic non-wetland habitats but may 
frequently occur in standing water or saturated soils. 

UPL Obligate upland. Plants that rarely occur in water or saturated soils.  
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Observations of hydrology, soils, and vegetation, were made using the "Routine On-site" 
delineation method as defined in the 1987 manual and the Regional Supplement for areas that 
were not currently in agricultural production. One-foot diameter soil pits were excavated to 20 
inches and soil profiles were examined for hydric soil and wetland hydrology field indicators. In 
addition, a visual absolute-cover estimate of the dominant species of the plant community was 
performed using soil pit locations as a center of reference. Dominant plant species are based on 
estimates of absolute cover for herbaceous, and shrub species within a 5 foot radius of the 
sample point, and basal area cover for tree and woody vine species within a 30 foot radius of the 
sample point. Plant species in each vegetative layer, which are estimated at less than 20% of the 
total cover, are not considered to be dominant. The wetland indicator status is then used to 
determine if there is an overall dominance (greater than 50%) of wetland or upland plant species. 
If less than 50% of the dominant species are hydrophytic, then the prevalence index may be used 
to determine if the subdominant species are hydrophytic. If the prevalence index is less than or 
equal to 3, hydrophytic vegetation criterion is met. 
 
During data collection, the soil profiles were examined for hydric soil and wetland hydrology 
field indicators. Plant species and cover were recorded. Data was recorded on standard data 
sheets, which contain the information specified in the 1987 Corps Manual and the Regional 
Supplement.  
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