April 11, 2019
Ry McDuffy
Orca Land Surveying Inc.
3605 Colby Ave.
Everett, WA 98201
425-259-3400
RE:

Response to 3rd Party Review of B&A Inc. Wetland Study

Daisy Meadows – 14.11 acres
Client: Acme Homes
Attn: Bob Cummings
10211 – 180th Street SE
Snohomish, WA 98296
Dear Ry:
Introduction
The Critical Area Report (CAR) review prepared by Confluence Environmental
Company for the City of Sultan lacks supporting documentation for their claims that the
B&A Inc. CAR lacks information or is in error. The site was investigated by B&A, and
dozens of holes were dug to confirm the absence of any wetland on the site or near
enough to encumber the site with a buffer. Confluence's review does not provide due
diligence, and the following discussion addresses the new information and how it was
collected, as well as deficiencies of the Confluence review.
B&A visited the site again on April 10, 2019, in the rain, after about a week of rain.
Based on the most recent visit, the site has no wetlands. Confluence did not follow the
required manuals in their review and failed to provide the city with any site-specific
information that the B&A's CAR is in error or lacking, as required in the Federal Manual.
Because of controversy between B&A's CAR and Confluence's review, the
Comprehensive Methodology of the Corps of Engineers Wetlands Delineation Manual
(US Army Corps of Engineers, January 1987) was used for the latest evaluation along
with the 2010 Supplemental Manual. The 1987 Manual states the following:
Section E. Comprehensive Determinations
67. This section describes procedures for making comprehensive wetland
determinations. Unlike procedures for making routine determinations (Section
D), application of procedures described in this section will result in maximum
information for use in making determinations, and the information usually will
be quantitatively expressed. Comprehensive determinations should only be
used when the project area is very complex and/or when the determination requires
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rigorous documentation. This type of determination may be required in
areas of any size, but will be especially useful in large areas. There may be
instances in which only one parameter (vegetation, soil, or hydrology) is disputed.
In such cases, only procedures described in this section that pertain to
the disputed parameter need be completed. It is assumed that the user has already
completed all applicable steps in Section B. NOTE: Depending on site
characteristics, it may be necessary to alter the sampling design and/or data
collection procedures.

STEP 11 - Characterize soil. If a soil survey is available (Section B),
the soil type may already be known. Have a soil scientist confirm that
the soil type is correct, and determine whether the soil series is a hydric
soil (Appendix D, Section 2). CAUTION: Mapping units on soil surveys
sometimes have inclusions of soil series or phases not shown on the
soil survey map. If a hydric soil type is confirmed, record on DATA
FORM 1 and PROCEED TO STEP 12. If not, dig a soil pit using a soil
auger or spade (See Appendix D, Section 1) and look for indicators of
hydric soils immediately below the A-horizon or 10 inches (whichever is
shallower) (Part III, paragraphs 44 and/or 45). Record findings on
DATA FORM 1. PROCEED TO STEP 12.
(Bold added for emphasis.)

The only wetland parameter at issue at Daisy Meadows is the soil parameter. Following
the Federal Manual, the B&A soil scientist confirmed that the USDA soil survey type is
correct. Daisy Meadows is mapped as the Pastik series, and that is what the soil
scientist confirmed is present. The Pastik series is not on the National Resources
Conservation Service hydric soil list published by the United States Department of
Agriculture (available online at
https://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/use/hydric/), and the Pastik does
not contain hydric indicators in the upper part.
The original report stated:
“E. A summary of the methodology used to conduct the study.
Methodology was per the required manuals and used the Atypical Methodology”
Evaluating the site under the Atypical Methodology per the Manual is as follows:

Section F. Atypical Situations
71. Methods described in this section should be used only when a determination
has already been made in Section D or E that positive indicators of
hydrophytic vegetation, hydric soils, and/or wetland hydrology could not be
found due to effects of recent human activities or natural events. This section is
applicable to delineations made in the following types of situations:
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c. Man-induced wetlands. Procedures described in Subsection 4 are for use
in delineating wetlands that have been purposely or incidentally created
by human activities, but in which wetland indicators of one or more parameters
are absent. For example, road construction may have resulted
in impoundment of water in an area that previously was nonwetland,
thereby effecting hydrophytic vegetation and wetland hydrology in the
area. However, the area may lack hydric soil indicators. NOTE: Subsection
D is not intended to bring into CE jurisdiction those manmade
wetlands that are exempted under CE regulations or policy. It is also
important to consider whether the man-induced changes are now the
"normal circumstances" for the area. Both the relative permanence of
the change and the functioning of the area as a wetland are implied.
72. When any of the three types of situations described in paragraph 71
occurs, application of methods described in Sections D and/or E will lead to the
conclusion that the area is not a wetland because positive wetland indicators for
at least one of the three parameters will be absent. Therefore, apply procedures
described in one of the following subsections (as appropriate) to determine
whether positive indicators of hydrophytic vegetation, hydric soils, and/or wetland
hydrology existed prior to alteration of the area. Once these procedures
have been employed, RETURN TO Section D or E to make a wetland determination.

The Daisy Meadows site vegetation is altered, and its hydrology is altered by animal
activity; the only undisturbed feature is the soil. The following is a shortened version of
the Manual showing the procedures followed. The Comprehensive Method raises the
bar for a more detailed investigation. The Atypical Method procedure used is simplified
below.

Subsection 2 - Soils
74. Employ the following steps to determine whether hydric soils previously
occurred:
STEP 1 - Describe the type of alteration. Examine the area and describe
the type of alteration that occurred. Look for evidence of:

The original report stated the Atypical Method was used and that the animals disturbed
the area. The reviewers at Confluence are well-trained professionals who should be
familiar with details of the manual.
PROCEED TO STEP 3.
STEP 3 - Characterize soils that previously occurred. Obtain all possible
evidence that may be used to characterize soils that previously occurred
on the area. Consider the following potential sources of information:
a. Soil surveys. In many cases, recent soil surveys will be available.
If so, determine the soil series that were mapped for the
area, and compare these soil series with the list of hydric soils
(Appendix D, Section 2). If all soil series are listed as hydric
soils, the entire area had hydric soils prior to alteration.
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STEP 4 - Determine whether hydric soils were formerly present. Examine
the available data and determine whether indicators of hydric soils
(Part III, paragraphs 44 and/or 45) were formerly present. If no indicators
of hydric soils were found, the original soils were not hydric soils.
If indicators of hydric soils were found, record the appropriate indicators
on DATA FORM 3 and PROCEED TO Subsection 3 if the hydrology of
the area has been significantly altered or return either to the appropriate
subsection of Section D or to Section E and characterize the area hydrology.
It is especially important to determine whether the alteration occurred prior to implementation 1
of Section 404.

The 1987 Manual also provides direction on soils as follows:
Page 78 1987 Manual
STEP 2 - Describe effects on soils. Record on DATA FORM 3 a general
description of how identified activities in STEP 1 have affected the soils.
Consider the following:
a. Has the soil been buried? If so, record the depth of fill and
determine whether the original soil is intact.
b. Has the soil been mixed at a depth below the A-horizon or 10
inches? If so, it will be necessary to examine soil at a depth
immediately below the plowed zone. Record supporting evidence.
Page 79 of 1987 Manual
c. Characterization of plowed soils. Determine the depth to
which the soil has been disturbed by plowing. Look for hydric
soil characteristics (Part III, paragraphs 44 and/or 45) immediately
below this depth. Record findings on DATA FORM 3.

Which means the plow layers can have redox and wetland conditions, but they are to
ignored and to look below the plow layer or disturbance.
The directions are obvious: by noting on the data form that there is a lack of hydric soils
and by using the Comprehensive Method, it is confirmed the area is not a wetland.
The Atypical Methodology as described above was used on the first visit. The latest visit
went one step further with the Comprehensive Method to confirm the original report is
accurate. If there is continued disagreement on the results, then the Confluence
Environmental Company needs to perform a review following the Comprehensive
Method, which requires a soil scientist to evaluate the soils, in the case be sure to follow
the Atypical Methodology.
The Confluence review does not follow city code in the review process. City code
requires use of the Federal Manuals. Use of the Federal Manuals by both parties allows
consultants to arrive at a consistent decision. B&A Inc. followed the manuals and
responded with hard data. The burden of proof is on Confluence to confirm B&A's data
is not accurate. No data has been provided by Confluence. When B&A visited the site
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yesterday, no flags or any other indication that anyone had been on site were present.
The Federal Manual requires that all the parameters be evaluated and logged onto data
sheets of some sort. The Confluence review does not provide any data sheet(s) to
confirm their findings. Therefore, they have not followed city code.
If Confluence had followed the Atypical Methodology, they would have arrived at the
same conclusion as detailed in the B&A Inc. CAR. The attached photo of the horse
wallow after a week of rain shows a puddle of about 60 square feet. The manuals call
for common sense: simply move a few feet away from the disturbed area and make a
determination. The B&A Inc. report did that. If consultants follow the manuals, they will
arrive at the proper conclusion.
B&A dug more than 20 holes in the area to confirm the soil series is accurate. B&A's
CAR states the following:
“The Pastik soil is fine textured and fools a lot of people into flagging it as a wetland.
Following the manuals and collecting proper data avoids one from being fooled.”
I would like to say that the reviewers at Confluence were fooled, but the truth may be
more insidious than that. They are well-trained professionals who should know the
manuals. By not following the procedures outlined in the Federal Manual, they derived
an erroneous conclusion. It would be wise for the City of Sultan to inquire why
Confluence did not follow approved methodology.
Regarding hydrology, the Confluence review was on March 21, 2019. Did they take the
soil temperature to confirm the growing season had commenced? The most accurate
way to confirm the growing season, per the manuals, is by measuring soil temperature.
B&A's soil temperature data shows the growing season in that area did not begin until
about the date of Confluence's visit. The hydrology has to be present for 2 weeks into
the growing season. Per B&A's data, we are now 2 weeks into the growing season, but
no wetland hydrology was present at the visit yesterday. One to a few inch bands of
water were present between horizons, but none of the zones of saturation met the
criteria for a water table.
Regarding soil type, Confluence stated the following in their review: “Confluence found
that both test plots met hydric indicators”. Two test holes are not enough to
characterize a site. The soil scientist at B&A dug about 20 holes to characterize the
soils, per the Manual, and found that the USDA soil survey map is accurate.
Confluence, at the top of page 3, stated they found hydric indicator S5-Sandy redox.
Per page 52 of 2010 Federal Manual:
Sandy soils
“Sandy soils” refers to soil materials with a USDA soil texture of loamy fine
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sand and coarser. Use the following indicators in soil layers consisting of
sandy soil materials.
Indicator S5: Sandy Redox
Technical Description: A layer starting within 6 in. (15 cm) of the soil
surface that is at least 4 in. (10 cm) thick and has a matrix with 60 percent
or more chroma of 2 or less with 2 percent or more distinct or prominent
redox concentrations occurring as soft masses and/or pore linings
(Figure 12).
Applicable Subregions: Applicable throughout the Western
Mountains, Valleys, and Coast Region.
User Notes: Distinct and prominent are defined in the Glossary
(Appendix A). Redox concentrations include iron and manganese masses
(reddish mottles) and pore linings (Vepraskas 1992). Included within the
concept of redox concentrations are iron/manganese bodies as soft masses
with diffuse boundaries. Common (2 to less than 20 percent) to many
(20 percent or more) redox concentrations (USDA Natural Resources
Conservation Service 2002) are required. If the soil is saturated at the time
of sampling, it may be necessary to let it dry to a moist condition for redox
features to become visible.
For sandy soils in LRR E, this is the most common indicator for
identifying the wetland/non-wetland boundary.
Figure 11. In this example, the gleyed matrix begins at the soil surface.
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Figure 12. Redox concentrations (orange areas) in sandy soil material.

The USDA soil survey map shows the entire site is a silt loam and has no sandy soils
present. An experienced soil classifier dug numerous holes on and around the site and
confirmed that no sandy soils are present.
Confluence states they found hydric soil indicator A11-depleted below dark surface
taken below from page 49 of 2010 Federal Manual
Indicator A11: Depleted Below Dark Surface
Technical Description: A layer with a depleted or gleyed matrix that
has 60 percent or more chroma of 2 or less, starting within 12 in. (30 cm)
of the soil surface, and having a minimum thickness of either:
• 6 in. (15 cm), or
• 2 in. (5 cm) if the 2 in. (5 cm) consists of fragmental soil material.
Loamy/clayey layer(s) above the depleted or gleyed matrix must have a
value of 3 or less and chroma of 2 or less. Any sandy material above the
depleted or gleyed matrix must have a value of 3 or less and chroma of 1 or
less and, when observed with a 10- or 15-power hand lens, must have at
least 70 percent of the visible soil particles masked with organic material.
When observed without a hand lens, the material appears to be nearly
100 percent masked.
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Applicable Subregions: Applicable throughout the Western
Mountains, Valleys, and Coast Region.
User Notes: This indicator often occurs in grassland soils (Mollisols),
but also applies to other soils that have dark-colored surface layers, such
as umbric epipedons and dark-colored ochric epipedons (Figure 8). For
soils that have dark surface layers thicker than 12 in. (30 cm), use indicator
A12. Two percent or more distinct or prominent redox concentrations,
including iron/manganese soft masses, pore linings, or both, are
required in soils that have matrix values/chromas of 4/1, 4/2, and 5/2
(Figure A1). If the soil is saturated at the time of sampling, it may be
necessary to let it dry to a moist condition for redox features to become
visible. See the Glossary (Appendix A) for definitions of depleted matrix,
gleyed matrix, distinct and prominent features, and fragmental soil material.
In some places, the gleyed matrix may change color upon exposure to air
(reduced matrix). This phenomenon is included in the concept of a gleyed
matrix (USDA Natural Resources Conservation Service 2002). This
indicator is commonly found at wetland boundaries in Mollisols and other
dark-colored soils.
The above section is bold to emphasize the phenomena. Attached is the publication of
AJ Bredberg et. al. documenting this phenomena for the first time photographically.
Photographic Documentation of Soil Color Change on Exposure to Air
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Figure 8. In this soil, a depleted matrix starts immediately
below the black surface layer at approximately 11 in. (28 cm).

The Confluence review listed all the on-line databases they used. These same maps,
as well as air photos, along with additional maps are provided in B&A's CAR. A site that
lacks jurisdictional wetlands does not warrant a detailed survey map, as compared to a
site with wetlands. THA was flagged next to the horse wallow and is representative of
the area.
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The Confluence review lacks the most basic information required of a professional peer
review: supporting data. Confluence states there is a 211,000-sq-ft wetland off site.
They provide no data to substantiate that claim. B&A went off site to the east far
enough to confirm there is no wetland within 50 to 75 feet of Daisy Meadows (THA3 and
THA4). The same conditions continue, and off-site methodology allows the assumption
to be made that the same conditions continue to the east.
Please find attached a set of test holes logged yesterday and the location on the air
photo of the test holes. Confluence has provided no supporting data that B&A's CAR is
in error. The entire property is mapped as non-hydric soil by USDA, and that is what
B&A found on the site. The area has a history of logging, farming, ditching, ponds and
other disturbance that is taken into account in the Atypical Method.
A copy of the official Pastik soils description is attached. The soils are on the wetter
end of the series, but would still be mapped and meet the Pastik series and do not show
aquic conditions in the upper part. Deep ditches and a pond off-site to the east have
altered hydrology and ensure there is no water table at depth. The is complicated to
those not experienced in soil mapping and classification with a background in
geomorphology and soil water hydrology.
The 2010 Supplemental Manual states
“When soil morphology seems inconsistent with the landscape, vegetation,
or observable hydrology, it may be necessary to obtain the assistance of an
experienced soil or wetland scientist to determine whether the soil is
hydric.”
I have about 40 years experience working around the globe and around 4,000 approved
projects. Publications include soil color and have in preparation a scientific article
comparing the Pastik series to the Kitsap series. These soils came from the same
parent material but mega tsunami influence stripped the surface of the Kitsap soil that
used to be the Pastik. The landscape position of this site is consistent with tsunami
influence in the Puget Sound area.
Attached is the paper in preparation on tree throws or tip overs. This paper is a good
guide to explain the disturbance found in the former forests of WA State when cleared
for farming. It is an old paper and the Obama WOTUS ruling and the latest WOTUS
ruling deal in better detail with disturbance and addressing “puddles” as a technically
recognized term. This paper needs updating, yet gives the basics of and interpretation
for the Atypical Method in identifying tree throws and avoiding sampling in those areas.
Conclusion
Pending data to confirm the B&A CAR is in error it should be accepted. The puddle as
pictured in the photo is about 60 sq. ft. If we need a trip to the field for a detailed
discussion it needs to be done in the growing season and on a day when we have full
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light. Light quality is critical for the proper determination of hydric soils. My team has a
paper in preparation explaining this issue in more detail.
If you have any questions, please contact me.

Regards,

AJ Bredberg
Electronic signature

Attachments
Photo of Horse Puddle
Data Sheets
Soil Color Paper
Tree Throw Paper
Pastik Soil Series Description
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“Horse wallow” or officially a puddle and not a regulated wetland.
If Confluence wants to regulate a mud puddle in horse pasture they can run the rating to
prove it does not meet criteria of Sultan Code

17.10.110 Exemptions of small wetlands.
This section of code does exempts small wetlands. I maintain it is not a wetland as
described in the 1987 Manual

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region
Project Site:

Daisy Meadows

Applicant/Owner:

Acme Homes

Investigator(s):

AJB

City/County:

Sultan/Snohomish
State: WA

Sampling Date:

04/10/2019

Sampling Point:

THA1

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?

man made ditch east of the horse wallow, missing Bw horizon

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

Absolute
% Cover

)

Dominant
Species?

1.
2.
3.
4.
50% =

, 20% =

= Total Cover

Sapling/Shrub Stratum (Plot size:

)

Indicator
Status

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:

1.
2.

Total % Cover of:

Multiply by:

3.

OBL species

x1 =

4.

FACW species

x2 =

5.

FAC species

x3 =

FACU species

x4 =

50% =

, 20% =

= Total Cover

Herb Stratum (Plot size:

)

UPL species

1. no veg

Column Totals:

2.

x5 =
(A)

(B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:

3.
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.
50% =

1

, 20% =

= Total Cover

Woody Vine Stratum (Plot size:

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:

vegetation disturbed and assumed wet

US Army Corps of Engineers

Western Mountains, Valleys, and Coast – Version 2.0

Project Site:

Daisy meadows

SOIL

Sampling Point: THA1

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

Matrix

(inches)

Color (moist)

0-5

Redox Features
%

Color (moist)

%

1

Type

Loc

2

Texture

Remarks

10YR3/2

Si

Ap1

5-8

10YR3/2

Si

Ap2 with fired ped and charcoal

8-11

10YR3/2, 4/6

Si

Ap3 with fired ped and charcoal

11-16

2.5YR4/3

Si

original BC horizon shows not hydric

95

10YR4/6

5

C

M

1

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

2

Location: PL=Pore Lining, M=Matrix
3

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

Indicators for Problematic Hydric Soils :

Histosol (A1)

Sandy Redox (S5)

2 cm Muck (A10)

Histic Epipedon (A2)

Stripped Matrix (S6)

Red Parent Material (TF2)

Black Histic (A3)

Loamy Mucky Mineral (F1) (except MLRA 1)

Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Other (Explain in Remarks)

Depleted Below Dark Surface (A11)

Depleted Matrix (F3)

Thick Dark Surface (A12)

Redox Dark Surface (F6)

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):
Remarks:

Yes

No

per atypcial look below the A horizon

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):

see notes

Wetland Hydrology Present?

Yes

No

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

Remarks:

saturated 0-3 inches, and 10 to 13 inches no water table or saturation to the surface

US Army Corps of Engineers

Western Mountains, Valleys, and Coast – Version 2.0

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region
Project Site:

Daisy Meadows

Applicant/Owner:

Acme Homes

Investigator(s):

AJB

City/County:

Sultan/Snohomish
State: WA

Sampling Date:

04/10/2019

Sampling Point:

THA2

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?

a series of disturbed plow layers are described and soils below are not hydric

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

Absolute
% Cover

)

Dominant
Species?

1.
2.
3.
4.
50% =

, 20% =

= Total Cover

Sapling/Shrub Stratum (Plot size:

)

Indicator
Status

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:

1.
2.

Total % Cover of:

Multiply by:

3.

OBL species

x1 =

4.

FACW species

x2 =

5.

FAC species

x3 =

FACU species

x4 =

50% =

, 20% =

= Total Cover

Herb Stratum (Plot size:

)

UPL species

1. no veg

Column Totals:

2.

x5 =
(A)

(B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:

3.
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.
50% =

1

, 20% =

= Total Cover

Woody Vine Stratum (Plot size:

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:

vegetation disturbed and assumed wet

US Army Corps of Engineers

Western Mountains, Valleys, and Coast – Version 2.0

Project Site:

Daisy meadows

SOIL

Sampling Point: THA2

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

Matrix

(inches)

Color (moist)

0-3

Redox Features
%

Color (moist)

%

1

Type

Loc

2

Texture

Remarks

10YR3/2

Si

Ap1

3-6

2.5Y4/3

Si

Ap2

6-9

10YR3/2+

Si

Ap3

9-11

10YR3/2

Si

Apb original A horizon material

11-13

10YR4/4

Si

Bw1b

13-16+

10YR3/3

Si

Bw2b

98

10YR4/6

2

C

M

NONE

1

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

2

Location: PL=Pore Lining, M=Matrix
3

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

Indicators for Problematic Hydric Soils :

Histosol (A1)

Sandy Redox (S5)

2 cm Muck (A10)

Histic Epipedon (A2)

Stripped Matrix (S6)

Red Parent Material (TF2)

Black Histic (A3)

Loamy Mucky Mineral (F1) (except MLRA 1)

Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Other (Explain in Remarks)

Depleted Below Dark Surface (A11)

Depleted Matrix (F3)

Thick Dark Surface (A12)

Redox Dark Surface (F6)

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):
Remarks:

Yes

No

per atypcial look below the A horizon

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:

US Army Corps of Engineers

Western Mountains, Valleys, and Coast – Version 2.0

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region
Project Site:

Daisy Meadows

Applicant/Owner:

Acme Homes

Investigator(s):

AJB

City/County:

Sultan/Snohomish
State: WA

Sampling Date:

04/10/2019

Sampling Point:

THA3

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?

East of the center of site

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

Absolute
% Cover

)

Dominant
Species?

1.
2.
3.
4.
50% =

, 20% =

= Total Cover

Sapling/Shrub Stratum (Plot size:

)

Indicator
Status

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:

1.
2.

Total % Cover of:

Multiply by:

3.

OBL species

x1 =

4.

FACW species

x2 =

5.

FAC species

x3 =

FACU species

x4 =

50% =

, 20% =

= Total Cover

Herb Stratum (Plot size:

)

UPL species

1. no veg

Column Totals:

2.

x5 =
(A)

(B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:

3.
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.
50% =

1

, 20% =

= Total Cover

Woody Vine Stratum (Plot size:

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:

vegetation disturbed and assumed wet

US Army Corps of Engineers

Western Mountains, Valleys, and Coast – Version 2.0

Project Site:

Daisy meadows

SOIL

Sampling Point: THA3

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

Matrix

(inches)

Color (moist)

Redox Features
%

Color (moist)

%

1

Type

Loc

2

Texture

Remarks

0-5

10YR3/2, 3/3

mixed

Si

Ap1

5-12

10YR3/2+

none

Si

Ap2

12-16

10YR3/2+

none

Si

Bw1

16-20+

2.5Y4/2+

grading

Si

Bw2 fe stains on ped faces

2.5Y4/3

to

10YR4/6

2

c

m

1

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

2

Location: PL=Pore Lining, M=Matrix
3

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

Indicators for Problematic Hydric Soils :

Histosol (A1)

Sandy Redox (S5)

2 cm Muck (A10)

Histic Epipedon (A2)

Stripped Matrix (S6)

Red Parent Material (TF2)

Black Histic (A3)

Loamy Mucky Mineral (F1) (except MLRA 1)

Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Other (Explain in Remarks)

Depleted Below Dark Surface (A11)

Depleted Matrix (F3)

Thick Dark Surface (A12)

Redox Dark Surface (F6)

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):
Remarks:

Yes

No

below plow layer soils grade to 2.5Y4/3 with few redox, fe stains on ped faces make it look like more redox

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):

9-12

Wetland Hydrology Present?

Yes

No

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

Remarks:

3 inch band of water at 9 inches, water moving vertically on ped faces

US Army Corps of Engineers

Western Mountains, Valleys, and Coast – Version 2.0

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region
Project Site:

Daisy Meadows

Applicant/Owner:

Acme Homes

Investigator(s):

AJB

City/County:

Sultan/Snohomish
State: WA

Sampling Date:

04/10/2019

Sampling Point:

THA4

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?

East of the center of site north of THA3

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

Absolute
% Cover

)

Dominant
Species?

1.
2.
3.
4.
50% =

, 20% =

= Total Cover

Sapling/Shrub Stratum (Plot size:

)

Indicator
Status

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:

1.
2.

Total % Cover of:

Multiply by:

3.

OBL species

x1 =

4.

FACW species

x2 =

5.

FAC species

x3 =

FACU species

x4 =

50% =

, 20% =

= Total Cover

Herb Stratum (Plot size:

)

UPL species

1. no veg

Column Totals:

2.

x5 =
(A)

(B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:

3.
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.
50% =

1

, 20% =

= Total Cover

Woody Vine Stratum (Plot size:

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:

vegetation disturbed and assumed wet

US Army Corps of Engineers

Western Mountains, Valleys, and Coast – Version 2.0

Project Site:

Daisy meadows

SOIL

Sampling Point: THA4

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

Matrix

(inches)

Color (moist)

Redox Features
%

Color (moist)

%

1

Type

Loc

2

Texture

Remarks

0-7

10YR3/2, 3/3

mixed

Si

Ap1

7-12

10YR3/2+

none

Si

Ap2

12-17

10YR3/2+

none

Si

Bw1

17-20+

2.5Y4/3

Si

Bw2

98

10YR4/6

2

c

m

1

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

2

Location: PL=Pore Lining, M=Matrix
3

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

Indicators for Problematic Hydric Soils :

Histosol (A1)

Sandy Redox (S5)

2 cm Muck (A10)

Histic Epipedon (A2)

Stripped Matrix (S6)

Red Parent Material (TF2)

Black Histic (A3)

Loamy Mucky Mineral (F1) (except MLRA 1)

Very Shallow Dark Surface (TF12)

Hydrogen Sulfide (A4)

Loamy Gleyed Matrix (F2)

Other (Explain in Remarks)

Depleted Below Dark Surface (A11)

Depleted Matrix (F3)

Thick Dark Surface (A12)

Redox Dark Surface (F6)

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):
Remarks:

Yes

No

below plow layer soils grade to 2.5Y4/3 with few redox, fe stains on ped faces make it look like more redox

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):

9-12

Wetland Hydrology Present?

Yes

No

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

Remarks:

1 inch band of water at 7 inches and 17 no water table or saturation to surface

US Army Corps of Engineers

Western Mountains, Valleys, and Coast – Version 2.0

Official Series Description - PASTIK Series

LOCATION PASTIK

Page 1 of 3

WA

Established Series
Rev. AD/RJE
10/2002

PASTIK SERIES
The Pastik series consists of deep, moderately well drained soils formed in lake sediments and volcanic
ash. Pastik soils are on terraces and have slopes of 0 to 70 percent. The average annual precipitation is
45 to 60 inches and the mean annual temperature is about 46 degrees F.
TAXONOMIC CLASS: Ashy over loamy, amorphic over isotic, mesic Aquic Vitrixerands
TYPICAL PEDON: Pastik silt loam, pasture. (Colors are for moist soil unless otherwise noted. All
textures are apparent field textures.)
Ap--0 to 6 inches; dark brown (7.5YR 3/2) silt loam, brown (7.5YR 5/2) dry; weak fine granular
structure; soft, very friable, slightly sticky, slightly plastic, weakly smeary; many fine and very fine
roots; common fine and very fine interstitial pores; slightly acid (pH 6.2); abrupt smooth boundary. (0 to
7 inches thick)
Bs1--6 to 14 inches; dark brown (7.5YR 4/4) silt loam, brown (7.5YR 5/4) dry; moderate fine
subangular blocky structure; slightly hard, friable, slightly sticky, slightly plastic and weakly smeary;
common fine and medium roots; few fine tubular pores; moderately acid (pH 6.0); clear wavy boundary.
(6 to 8 inches thick)
Bs2--14 to 20 inches; yellowish brown (10YR 5/4) silt loam, light yellowish brown (10YR 6/4) dry; few
medium distinct dark brown (7.5YR 4/4) mottles, light brown (7.5YR 6/4) dry; moderate medium
subangular blocky structure; slightly hard, friable, slightly sticky, slightly plastic and weakly smeary;
common fine and medium roots; few very fine and common fine tubular pores; moderately acid (pH
6.0); clear wavy boundary. (6 to 14 inches thick)
Bs3--20 to 29 inches; yellowish brown (10YR 5/4) silt loam, light yellowish brown (10YR 6/4) dry; few
medium distinct dark brown (7.5YR 4/4) and few medium distinct reddish yellow (7.5YR 6/6) mottles,
light brown (7.5YR 6/4) and reddish yellow (7.5YR 8/6) dry; moderate medium subangular blocky
structure; slightly hard, friable, slightly sticky, slightly plastic and weakly smeary; few fine roots; few
fine tubular pores; moderately acid (pH 6.0); abrupt smooth boundary. (0 to 13 inches thick)
2C--29 to 60 inches; light olive gray (5Y 6/2) silt loam, light gray (5Y 7/2) dry; few fine distinct
yellowish brown (10YR 5/6) and strong brown (7.5YR 5/6) mottles, brownish yellow (10YR 6/6) and
reddish yellow (7.5YR 6/6) dry; massive; slightly hard, friable, slightly sticky, slightly plastic; few fine
tubular pores; moderately acid (pH 6.0).
TYPE LOCATION: Snohomish County, Washington; 1,500 feet north and 1,200 feet east of the SW
corner of section 31, T.28N., R.8E.
RANGE IN CHARACTERISTICS: The solum is 20 to 40 inches thick. Depth to mottles with chroma

http://www2.ftw.nrcs.usda.gov/osd/dat/P/PASTIK.html
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of 2 or less is more than 30 inches. The mean annual soil temperature at a depth of 20 inches is 47 to 51
degrees F. The 10 to 40 inch control section has 0 to 5 percent rock fragments and 18 to 30 percent clay.
Reaction is strongly acid to slightly acid throughout.
The A horizon has hue of 10YR or 7.5YR, value of 3 through 5 moist, 5 through 7 dry, and chroma of 2
or 3 moist or dry. Structure is weak fine granular or weak subangular blocky. Some pedons have an E
horizon.
The Bs1 horizon has hue of 10YR or 7.5YR, value of 4 through 6 moist, 5 through 7 dry, and chroma of
3 or 4 moist or dry. It is silt loam or loam. Structure is moderate fine or medium subangular blocky.
The Bs2 and Bs3 horizons have hue of 10YR or 7.5YR, value of 5 or 6 moist, 6 or 7 dry, and chroma of
3 through 5 moist or dry. They are the loam or silt loam. Structure is moderate medium subangular
blocky or prismatic.
The C horizon has hue of 5Y or 2.5Y, value of 4 through 6 moist, 5 through 7 dry, and chroma of 2
through 4 moist or dry. Below 40 inches, it is silt loam or silty clay loam.
COMPETING SERIES: This is the similar Kitsap series. Kitsap soils have a cambic horizon.
GEOGRAPHIC SETTING: Pastik soils are on benches and terraces at elevations of 200 to 800 feet.
Slope is 0 to 70 percent. These soils formed in lacustrine sediments and volcanic ash. The climate is
characterized by mild, wet winters and cool, dry summers. The annual precipitation ranges from 45 to
70 inches. The average January temperature is 33 degrees F.; the average July temperature is 59 degrees
F.; and the mean annual temperature is 46 degrees F. The frost free season is 140 to 200 days.
GEOGRAPHICALLY ASSOCIATED SOILS: These are the Alderwood, Barneston, Cathcart,
Nargar, Ogarty, Tokul, and Winston soils. Alderwood and Nargar soils have more than 35 percent rock
fragments in the 10 to 40 inch control section. Alderwood and Tokul soils have dense glacial till at
depths of 20 to 40 inches. Barneston soils are sandy-skeletal. Cathcart soils are coarse-loamy. Nargar
soils are sandy. Ogarty soils are underlain by bedrock at a depth of 20 to 40 inches. Winston soils are
coarse-loamy over sandy or sandy-skeletal.
DRAINAGE AND PERMEABILITY: Moderately well drained; slow to medium runoff; slow
permeability. A perched water table reaches a maximum height of 1.5 to 2.5 feet for periods during the
period of December through May.
USE AND VEGETATION: Used for woodland and pasture. Native vegetation is Douglas-fir, western
hemlock, western redcedar, red alder, bigleaf maple, with an understory of willow, western brackenfern,
western swordfern, ladyfern, red huckleberry, deer fern, and vine maple.
DISTRIBUTION AND EXTENT: Snohomish County, Washington, 1979.
MLRA OFFICE RESPONSIBLE: Portland, Oregon
REMARKS: Classification only updated 3/94 because of recent amendments to Soil Taxonomy. Lab
data number S77WA-61-31, Lincoln, Nebraska National Soil Survey Laboratory. Diagnostic horizons
and features recognized in the pedon are an ochric epipedon from the mineral surface to 6 inches and a
cambic horizon from 6 to 29 inches with mottles occurring below 14 inches.

http://www2.ftw.nrcs.usda.gov/osd/dat/P/PASTIK.html
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National Cooperative Soil Survey
U.S.A.

http://www2.ftw.nrcs.usda.gov/osd/dat/P/PASTIK.html
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1999) and hydric soils in particular (USDA-NRCS, 2010).
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Fig. 2. Deep test pit from which sample was taken; shovel is 150 cm.
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Tree Throws, Wetlands and Minimum Size Delineations
Relevent to the Puget Sound Area
A.J. Bredberg, R.C. Herriman, Steve Holzhey, Mon S. Yee
(In Preparation)

Tree throws or stump holes are small depressional areas on a
landscape. A tree throw is where a tree tips over and leaves a
depression in the landscape and a stump hole is when a stump has
been manually removed leaving a depression. The former is
naturally occurring the latter is man achieved. These depressions
are readily identifiable and contain specific characteristics. Tree
throws can sometimes meet technical wetland criteria, but should
not be regulated; they are too small to regulate, not "normal
circumstances", do not represent natural features, are inconsistent
with the natural landscape, lack hydric soils, .
Characterizing Tree Throws
Tree throws are often generated in soils with a restrictive feature
limiting rooting to the upper horizons. Shallow soils are commonly
found with approximately 18 to 24 inches of A and B horizon
combined over a clay Bt or C horizon that can be firm to very firm
compacted till or mud flow. Examples of this are the Buckley and
Kapowsin soil series in Washington State, and the Dayton series in
Oregon. The shallow soils support a natural vegetation community
with large, shallow-rooted trees. These large, shallow-rooted trees
can be subjected to tipovers that create tree throws, or during
logging and land clearing when the stumps would be removed
through mechanical means, such as large machinery or blasting.
The removal of the stumps leaves a hole that is eventually backfilled
so that the land can be used for agricultural purposes.
Over the decades the old stump holes experience subsidence of a
few to several inches, and create a small depression in the
landscape. These small depressions in the landscape tend to be
wetter than the surrounding landscape, and will have a tendency to
support a community of hydrophytic vegetation. Contrasting the
hydrophytic vegetation of the old stump holes with that of the
surrounding area provides the impression that the old stump holes
are wetlands and meet the three-parameter criteria: vegetation, soils
and hydrology.

Because the stump holes are a low spot in the landscape they have
hydrophytic vegetation. As a low point in the landscape, they can
collect water and have a water table within 12 inches of the surface,
meeting wetland hydrology criteria into the growing season. Soil
borings into the old stump holes find a mixture of soils in a mixture of
colors that can be commonly referred to as mottling. The mottled
soils are interpreted as hydric, and the stump holes are erroneously
considered to be wetlands.
The spatial distribution of trees in an old-growth setting generally
correlate well to the spatial distribution of stump holes present in an
old growth forest. Looking at an old-growth forest, the location of the
stumps is in the same general distribution that we find stump holes
in the field.
The spatial distribution of the old stump holes that are considered
wetlands can lead to a delineation of numerous areas of several
hundred square feet individually. The stump holes can be found
localized in such a manner that they can be connected under the
application of the mosaic rule (DOE figure 4), and the areas will be
over threshold determination square feet in toto, and thus regulated
as a wetland (site a city code).
These areas generally do not meet hydric soil criteria when the
disturbance is understood. Tree throws not considered wetlands
should be identified as a disturbed area in an upland landscape.
Two general types of soil profiles are found depending on whether
the area is a tree throw or stump hole. The stump hole normally has
a 6 to 9 inch Ap horizon over horizon of mixed colors consisting of
Ap, Bw, and C horizons along with charcoal, fired peds, and
decomposed plant materials. These mixed colors include a
combination of textures in separate particles. These features are
easily misinterpreted as redoximorphic features; they are not
redoximorphic features. The stump holes may have hydrophytic
vegetation and wetland hydrology, but the soils lack hydric
indicators. Often, remnants of a fragmented Bw horizon is present.
When a large test hole is dug with a machine and examined the
remnants of the Bw horizon are visible. A large test pit makes the
above described pattern readily apparent and available for
interpretation. To understand the stump holes are disturbances in
an upland landscape and should not be regulated as jurisdictional.

A tree throw resulting from a tip over and not backfilled by
mechanical means will generally have a soil profile matching the
surrounding area, but lacking several inches of the surface horizon.
The A or B horizon can be missing; these areas are best referred to
as truncated. Lateral tracing soil horizons from the surrounding area
provides baseline data for determining the missing horizons. BC
and C horizons of a tree throw will be nearly the same as those of
the surrounding uplands, to confirm upland status and disturbance of
the tree throw. If the BC and C horizon differ, commonly with lower
chroma and/or a greater concentration of redoximorphic features,
the chance that a jurisdictional wetland is present needs to be
investigated.
Tree Throws and Wetland Jurisdiction
In 1972 the Federal Government instituted the Clean Water Act.
The Clean Water Act eventually led to the adoption and
promulgation of laws regulating wetlands in the United States. From
this, the State of Washington, its counties and municipal jurisdictions
have enancted laws to regulate wetlands. Wetland regulation relies
upon the accurate and correct delineation and determination of a
jurisdictional wetland. The Federal Government prepared the 1987
Federal Wetland Delineation Manual that provides the official
definition of a technical wetland. This Manual has been updated
with the "Interim Original Supplement to the Corps Of Engineers
Wetland Delineation Manual: Western Mountains, Valleys, and
Coast Region" (April 2008). Once an area is determined to be
technically a wetland, which means meeting the three-parameter
criteria of having hydrophytic vegetation, hydric soils and wetland
hydrology, it is then up to interpretation as to whether the wetland is
jurisdictional or not.
Jurisdictional wetlands have a surficial area. Technically, wetlands
of one-square-inch exist; however, it is impractical to attempt to
regulate wetlands so small. The question arises as to the size of
wetlands that are to be regulated. Washington State Ecology
Publication #05-6-008, page 8-13, discusses wetland size in
qualitative terms of acreage but lists no specific area.
The Soil Survey Manual (1993) page 53, addresses the issue of a
minimum size delineation in quantitative terms based on the smallest
map unit that can be fitted onto a map of a given scale.

Precedent exists for minimum delineation sizes of 2,500 square feet
using a base map of 50 scale. The history and justification of the
2,500 square feet minimum size delineations has its inception from
the High Intensity Soil Survey (HIS) mapping criteria as developed
for the state of New Hampshire. In the late 1980's, soil scientists
developed the HIS mapping standards under guidance of state soil
scientist, Sid Pilgrim, who recommended that a minimum size
delineation of 2,500 square feet be established. The basis of this
area was that a standard site plan would be at 50-scale and a 1-inch
by 1-inch or 50x50 foot area as depicted on the map, or 2,500
square feet, would be about as small an area that could be
accurately shown on a map.
This minimum size delineation concept was first codified in
Washington State in 1990 in Pierce County where the author
provided input for the Wetland Ordinance. Many jurisdictions have
since establishes the minimum sizes of wetlands to be considered
jurisdictional.
The minimum size delineation concept is effective in facilitating the
accurate and fair regulation and mapping of wetlands. When
numerous small areas under the minimum size delineation are
mapped in a general area, they can be considered a mosaic. A
mosaic is an area of numerous small wetlands in close enough
proximity that they can be combined and treated as a single unit
because of their interaction with the environment. As such, a group
of wetlands less than 2,500 square feet can be combined into one
large area and thereby that area will be made jurisdictional. This
has merit for environmental protection, but can lead to complications
and misinterpretation and erroneously designate an upland area that
is not a wetland to be a wetland. These areas designated as
wetlands do not function as wetlands, and are a misappropriation of
the resources for the protection of an area that does not function as
a wetland. This paper sets forth a higher level of technical
interpretation to ensure that our natural resources are protected
properly by assigning the jurisdictional wetland designation to those
areas that have the values and functions meant to be protected.

