January 21, 2019
Ry McDuffy
Orca Land Surveying Inc.
3605 Colby Ave.
Everett, WA 98201
425-259-3400
RE:

Wetland Study

Wyndham Highlands – 23.26 acres
Client: Land Resources NW, LLC
19711 – 88th Avenue NE
Bothell, WA 98011
Dear Ry:
This letter serves as a wetland report for the above referenced property. City code is
used as an outline so that all requirements of City Code reporting are met. The site is
located northwest of the intersection of 132nd St. and Sultan Basin Rd per air photos
and site plans.
Introduction
The County Wetland Map, but not the NWI Map shows wetlands on the site. The Soil
Map shows the area as the Pastik series (map unit 47). County topography (County
Topo) shows the site as a broad plateau with uniform general topography across the
site. The Lidar maps shows similar.
The entire property was walked and a history of the site and detailed soils discussion
explains why the areas on the County Wet Map are not wet and why they are often
considered wet.
The 1990 Air Photo shows much the site forested. The 1998 Air Photo shows the site in
pasture. The recent logging and clearing left many stump holes/tree throws across the
site. These create small depressions of disturbance in the landscape that are
addressed in the attached tree throw paper (an update is in preparation). The site is
investigated following Atypical Methodology, which mandates moving out of the
disturbed area to collect proper data.
Many holes were dug throughout the site and they all showed the moderately well
drained Pastik series mapping is accurate, except TH1 area. The soils are obviously
upland and the only data collected was in the southeast corner of the site. Many people
confuse the silty Pastik series as a wetland soil. They see water and wetland plants do
well in the relatively tight soils.
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The southeast corner of the site is wet, but not wet enough to meet wetland criteria.
Five holes were dug and all but TH1 showed evidence of disturbance. TH1 is similar to
the Kitsap series except it has an E horizon. This profile is worthy of a scientific paper,
but to make it short. The soil has a normal A and Ap horizons, the E horizon is below
the A horizon and has been leached/bleached of iron and manganese. Which is
common in forest soils and usually destroyed by farming and clearing. The Bw horizon
is below the E horizon and to most people would be considered gray or low chroma.
The Bw horizon ped interior is 2.5Y4/3 or brown with reddish brown redox
concentration. Areas of gray depletion are also present. The ped faces or cracks,
where water moves down through the soil, are gray, 10YR5/2. This is the same color
as the E horizon. The silts from the E horizon have eluviated or washed down along the
ped faces, deposited on the ped faces and make the soil look like it is low chroma. The
ped faces are low chroma, but they have no redox. Which means they do not meet
hydric soil criteria.
The C horizon begins at about 15 inches. It is low chroma with redox. If the C horizon
colors were present within 12 inches of the surface, the area would be a wetland.
Moral of story is that a highly experienced and well trained soil classifier is needed to
interpret this site. Someone could dig 4 holes and still not find the conditions reported
here. They will find hydric indicators and will be reporting on disturbed soil conditions,
not natural conditions. It is easy to see the three inch thick gray E horizon and think it is
low chroma because of wetland conditions. It is easy to look at the ped face of the
three inch thick Bw horizon and mistake that as the matrix color. The bright redox
concentrations in the matrix tend to mask the 2.5Y4/3 color of the Bw horizon.
Inexperienced people often confuse this color with a 2 chroma or wetland color. The
reviewer will likely go into the field during February. The site will be saturated, the sun
will be low on the horizon and there is a good chance it will be a cloudy day. All of
these must be taken into account to read the subtle colors and understand why this is
not a hydric soil. I read the soils in October, the soils were moist and it was full sun.
Only a highly experienced soil classifier could question my results until about mid-April
when the sun is high enough in the sky to read colors properly.
The site will probably appear to have wetland hydrology well into the spring. Hydrology
may appear present as water is moving under tension along the ped faces. Water will
perch at each of the changes in horizon, especially at the Ap-A interface. Soil water has
to be under positive atmospheric pressure to be saturated. Ped interiors must be
saturated. Zones of saturation must be 6 inches thick to be a water table. The attached
soil profile drawing show what is often mistaken as a water table.
Even if wetland hydrology is present we lack hydric soils. The soils must be anaerobic
in the upper part to be hydric. Our research and experience in the Seattle area has
shown that in soils of this type of permeability, water is moving through the soil. Fresh
influxes of oxygenated water come often with each rainfall event. The soils are near
biological zero (41 degrees F) so bacterial action to create anaerobic conditions is
minimal well into April. Thus, we have fresh oxygen inputs, slow oxygen use by soil
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bacteria and the soils do not form hydric conditions. We know this because if we had
long term (more than 5 out of ten years) hydric conditions would be reflected in the soil
colors. We have brown soils to15 inches and below that gray soils. Thus, we know the
soils are capable of exhibiting hydric conditions, they are at a depth too low to meet
hydric soil criteria.
The 2003 Air Photo shows the subdivision to the south built out. Based on the
topographic map, surface and subsurface hydrology has water moving in a
southeasterly direction. Water gets hung up on the subdivision and channeled to the
area of TH1. That area should be wetter than it was prior to the subdivision being built.
The conclusion based on the Federal Manuals is that no wetland is on or near enough
this site to encumber the site.
17.10.130 Critical area study content requirements for streams or wetlands.
A critical area study is required to be prepared by a qualified professional with experience with
the relevant type of habitat for any development activity allowed under SMC 17.10.120 or
17.10.160. Depending on the characteristics of the site and the information submitted by the
applicant, the city may require any or all of the following as part of the critical area study:
A. A map drawn to scale or survey showing the following information:
1. The edge of the wetland based on the State Manual for Identifying and Delineating
Jurisdictional Wetlands;
No wetlands present
2. The wetlands characteristics and plant communities based on the U.S. Fish and Wildlife
Service Classification of Wetlands and Deep Water Habitats in the U.S.;
No wetlands present
3. Stream corridors, name (if named) and stream type based on the State Department of Natural
Resources’ Official Water Type Maps; and
No streams near the site
4. Identification of any species of local importance, priority species, or endangered, threatened,
sensitive, or candidate species that make use of the area including, but not limited to, nesting,
breeding and feeding areas.
None present
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B. A description of the streams and wetlands within 200 feet of the subject development,
including buffers, drainage systems entering and leaving the site, a list of observed and
documented plant and wildlife species, a description of the relative abundance of documented
plant and wildlife species and a description of the method used for flagging the wetlands edge,
stream corridor and buffers.
None present
C. A description and illustration of proposed development activities allowed under this chapter
within streams, wetlands, or buffers.
None proposed
D. A description of any previous disturbances to the streams, wetlands, or buffers.
None present
E. A summary of the methodology used to conduct the study.
Methodology was per the required manuals and used the Atypical Methodology
F. A proposed classification of the streams and wetlands based on SMC 17.10.100 and an
explanation or rationale for the proposed rating.
None present
G. A mitigation plan which meets the requirements of SMC 17.10.140.
Not applicable
H. A stream relocation plan which meets the requirements of SMC 17.10.160(A)(7), if
applicable.
Not applicable
I. A discussion of existing functional values of the stream(s), wetland(s) and buffers.
Not applicable
J. A discussion of the changes to stream, wetland and buffer functional values resulting from the
proposed development activity. The city will assist landowners applying for permits to develop a
single-family home in gathering the required information.
Not applicable
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K. A detailed discussion of direct and indirect potential impacts on habitat by the project,
including water quality impacts.
Not applicable
This concludes the report that no wetlands are on the site. The southeast corner is
tough to interpret and I am happy to go out with anyone. It may be easy with one hole
or may take a dozen holes to find an undisturbed profile to describe.
Regards,

AJ Bredberg
Electronic signature

Attachments
The site plan will show the layout and location map, not included here
NWI Map
Soil Map
County Topo on Air Photo
Lidar
County Topo
County Wet Map
Test Hole Map
1990 Air Photo
1998 Air photo
2003 Air Photo
Data Sheet
Soil Profile Photos 1 through 6
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WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region
Project Site:

Wyndham Highlands

Applicant/Owner:

Land Resources NW

Investigator(s):

AJB

City/County:

Sultan/Snohomish
State: WA

Sampling Date:

10/13/2018

Sampling Point:

TH1

Section, Township, Range: 29,28N, 8E

Landform (hillslope, terrace, etc.):
Subregion (LRR):

1

Soil Map Unit Name:

Pastik

Undulating Plateau

Local relief (concave, convex, none):
Lat: 47°52'43.86"

none

Slope (%): 2-3

Long: 121°47'36.02"

Datum: 302

NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year?

Yes

No

none

(If no, explain in Remarks.)

Are Vegetation

,

Soil

,

or Hydrology

,

significantly disturbed?

Are “Normal Circumstances” present?

Are Vegetation

,

Soil

,

or Hydrology

,

naturally problematic?

(If needed, explain any answers in Remarks.)

Yes

No

Yes

No

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

Yes

No

Hydric Soil Present?

Yes

No

Wetland Hydrology Present?

Yes

No

Remarks:

Is the Sampled Area
within a Wetland?

area was cleared of trees and brush btween 1990 and 1998. Pasture regrowth is not reliable and assumed hydrophytic
no signs of hydrology, it will saturaded to the surface in the winter and spring, the C horizon will not be saturated, water will be aerobic as it is moving
through the profile under soil temperatures near biologicalzero

VEGETATION – Use scientific names of plants
Tree Stratum (Plot size:

Absolute
% Cover

)

Dominant
Species?

Indicator
Status

1.
2.
3.
4.
50% =

, 20% =

= Total Cover

Sapling/Shrub Stratum (Plot size:

)

1.

Dominance Test Worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

(A)

Total Number of Dominant
Species Across All Strata:

(B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:

(A/B)

Prevalence Index worksheet:

2.

Total % Cover of:

Multiply by:

3.

OBL species

x1 =

4.

FACW species

x2 =

5.

FAC species

x3 =

FACU species

x4 =

50% =

, 20% =

Herb Stratum (Plot size:

= Total Cover
)

UPL species

1. buttercup

30

yes

FACW

2. velvet grass

30

yes

FAC

3. red top

30

yes

FACW

Column Totals:

x5 =
(A)

(B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:

4.

1 – Rapid Test for Hydrophytic Vegetation

5.

2 - Dominance Test is >50%

6.

3 - Prevalence Index is <3.01

7.
8.

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

9.

5 - Wetland Non-Vascular Plants1

10.

Problematic Hydrophytic Vegetation1 (Explain)

11.
1

50% =

, 20% =

Woody Vine Stratum (Plot size:

= Total Cover

Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

)

1.
2.
50% =

, 20% =

= Total Cover

Hydrophytic
Vegetation
Present?

Yes

No

% Bare Ground in Herb Stratum
Remarks:
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Project Site:

Wyndham Highlands

SOIL

Sampling Point: TH1

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

Matrix

(inches)

Redox Features

Color (moist)

%

Color (moist)

%

Type1

Loc2

Texture

10YR3/2

Si

Ap

6-9

10YR3/2

Si

A

9-12

10YR5/2

Si

E

12-15

2.5Y4/3

Si

Bw

Si

on ped faces bleached silts from E horizon

Si

C

90

10YR5/6

10

C

M

10YR5/2
15-18+

1

Remarks

0-6

105YR5/2

60

7.5YR/6

10

C

M

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

2

Location: PL=Pore Lining, M=Matrix
Indicators for Problematic Hydric Soils3:

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)

3

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

Restrictive Layer (if present):
Type:
Hydric Soils Present?

Depth (inches):

Yes

No

Remarks:

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

Secondary Indicators (2 or more required)

Surface Water (A1)

Water-Stained Leaves (B9)

Water-Stained Leaves (B9)

High Water Table (A2)

(except MLRA 1, 2, 4A, and 4B)

(MLRA 1, 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 Tilled Soils (C6)

FAC-Neutral Test (D5)

Surface Soil Cracks (B6)

Stunted or Stresses 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

Depth (inches):

Water Table Present?

Yes

No

Depth (inches):

Saturation Present?
(includes capillary fringe)

Yes

No

Depth (inches):

Wetland Hydrology Present?

Yes

No

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

Remarks:

probably saturated to surface in the winter and early spring
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