
 
 

Development Review Committee is represented by the City of Chehalis: 
Building and Planning | Engineering | Public Works | Fire Department | Police Department | Airport 
 
 
 
 

 
 
 
 
 
 
 
 
9:00 AM ST-24-0020; 1162 NW State Ave  
Applicant proposes to construct a 20 x 40 metal carport on Lewis County Parcel 004333001000 which is zoned IL- Light 
Industrial.   
 
9:30 AM SEPA-24-005/ST-24-0009; 0000 Bishop Rd 
Applicant proposes to construct a new 4,480 square foot warehouse shop with associated parking.  Located on Lewis 
County Parcel 017760002000 which is zoned CG- General Commercial.   
 
 
10:00 Interdepartmental staff meeting.  
 
 
 
 

 

 

Join Zoom Meeting  

https://us06web.zoom.us/j/83910241095?pwd=dUI1Ym0rTkt6SHZCZjkxUTRHVDBUUT09  
 

Development Review Committee Agenda 
Chehalis Building and Planning Department 

June 12, 2024, at 9 A.M.  
Meeting Location: Chehalis Airport Conference Room 

 

https://us06web.zoom.us/j/83910241095?pwd=dUI1Ym0rTkt6SHZCZjkxUTRHVDBUUT09


DRC 
Location

South from 
Chamber of 

Commerce Way 

or
North from State 
Route 6/Main St 

Directions to
Development Review Committee

Chehalis Airport Conference Room

I-5

I-5

Coordinates: 
(46.672787, -122.984924)

or
46° 40' 22.0332‘’ N
122° 59' 5.7264'' W













 Revised: 1/25/2010 

Clearing, Filling or Grading Attachment 
City of Chehalis 

Public Works Department 
2007 NE KRESKY AVE;  CHEHALIS, WA  98532 

(360) 748-0238  /  fax (360) 748-0694 

 

Type of Proposed Work: ����    Filling ����    Grading ����    Clearing 

 
 
Number of Days Required to Complete Work: _____________ Number of Acres Directly Affected: ___________ 

Number of Cubic Yards of Fill Involved:            

Maximum Fill Height:                  Maximum Excavation Depth:      

 
The following items are required with every application: 
 

����    Site Plan ����    Grading Plan 

����    Interim Erosion & Sediment Control Plan 
 

����    Work Schedule 

 
Required information (Check Applicable Boxes) 

Environmental Checklist ���� YES ���� NO ����    N/A: _________________________ 

Final Erosion/Sediment Control Plan ���� YES ���� NO ����    N/A: _________________________ 

Soil Engineering Report ���� YES ���� NO ����    N/A: _________________________ 

Engineering Geology Report ���� YES ���� NO ����    N/A: _________________________ 

SEPA ���� YES ���� NO ����    N/A: _________________________ 

Other: ���� YES ���� NO ����    N/A: _________________________ 

Other Requirements / Comments:   

 

  

“CALL BEFORE YOU DIG”   1-800-424-5555 
**State law requires 48 hours advance notice to all utilities prior to any excavation work** 

 
 

See Chehalis Municipal Code 15.28 for complete permit requirements and conditions. 
 
Subject to all the terms, conditions and provisions written on, printed on, or attached to this form, the 
applicant is hereby authorized to perform the work as described on the application and approved plans.  The 
City of Chehalis reserves the right to alter, amend, and/or rescind this permit, or modify any conditions or 
requirements. 
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1.0  INTRODUCTION 

This report presents our geotechnical site evaluation for a proposed multi-unit housing development 

on vacant Parcel 017730002000 along Bishop Road in Chehalis, Washington. This report summarizes 

the work accomplished and provides our conclusions and recommendations for site development. The 

location of the site is shown on Figure 1 (Vicinity Map).   

2.0 PROJECT AND SITE DESCRIPTION 

The vacant site is bordered to the upgradient east by Bishop Road, and by Interstate 5 right-of-way to 

the west. The southeast third of the site appears to consist of unmapped wetland areas, including a 

densely wooded area separating the upper and middle terraces of the site from lower terrace 

(unmapped wetland area).  We understand the project is in the preliminary design and planning stage, 

thus limited plans have been made available.   

3.0 SLOPE OBSERVATIONS AND REGIONAL MAPPING 

Figure 3 (attached) displays the site contour lines and bare-earth imagery which were compiled by 

STRATA in GIS using LiDAR survey (WA-DNR, 2017).  The site topography essentially consists of three 

relatively flat terraces separated by gentle to steep slopes.  The site generally slopes downward to the 

west.  The upper terrace and proposed building area of the site ranges in elevation from about 215 to 

220 feet (NAD 88). The west facing slope is a native grade, at between 15 to 20 percent. The lower 

terrace contains some wetland species of plant, but no standing water at the time of our investigation.   

 

We completed an on-site reconnaissance of the property at the time of our subsurface exploration on 

March 11, 2022. Our field observations were performed during wet conditions at the time of our 

subsurface exploration. We traversed the property to assess the general features and conditions of the 

surrounding slopes for evidence of hazards in the form of broken ground, obvious slope movements, 

or disturbances.  From review of historical aerial photographs, it does not appear that grading changes 

(cuts and fills) have occurred at the study site.  From our site reconnaissance and review of the LiDAR, 

we do not observe a presence of or shallow slumps and sloughing or other immediate signs of slope 

disturbance or instability to be present.  

4.0 SITE GEOLOGY  

According to published geologic mapping1, the site is underlain by Outwash deposits (pre-Fraser 

glaciation). Starting approximately 2.6 million years ago, the Cordilleran ice sheet advanced and 

retreated across British Columbia and into the northwestern parts of the United States. The Fraser 

glaciation was one of the last glacial advances into northwestern United States and was succeeded by 

the Vashon glaciation. Much of the Puget sounds was carved by this glacial activity. The glacial 

meltwater carried sediment of all sizes from clay to boulders beyond the southern extent of the ice 

sheet, where alpine and continental glacial deposits are mapped today. Due to controversy over the 

 
1 Walsh, T.J., Korosec, M.A., Phillips, W.M., Logan, R.L., and Schasse, H.W., 1987, Geologic map of Washington--Southwest 

quadrant: Washington Division of Geology and Earth Resources, Geologic Map GM-34, scale 1:250,000. 
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number of glaciations in this area, geologic mapping often references pre-Fraser glaciation and during 

Fraser glaciation to simplify age constraints of the geologic units.  

 

The pre-Fraser glaciation Outwash deposits (Qapo) mapped at the site are characterized by outwash 

sand and gravel with minor silt and clay. These undifferentiated deposits include till, moraine, advance 

and recessional drift and glacial outwash2.  

 

5.0 SUBSURFACE CONDITIONS 

5.1 Field Explorations  

Subsurface explorations were carried out by STRATA on January 11, 2022 by excavating three test pits, 

designated TP-1 through TP-3. During our subsurface exploration, we encountered stiff silt mixed with 

gravel/cobble (flood deposit). Depths explored were about 7 feet below ground surface (bgs) within 

each test pit. The approximate locations of the explorations are shown on Figure 2. Logs of the 

explorations are provided in the attached Appendix A.   

5.2 Groundwater 

Seepage and shallow groundwater conditions were not encountered in the test pits at the site. It should 

be noted that groundwater levels can fluctuate during the year depending on climate, irrigation 

season, extended periods of precipitation, drought, and other factors.  Shallow perched-groundwater 

conditions may develop in the near-surface silt and clay soils and are likely to approach the ground 

surface during periods of prolonged precipitation or flooding.  

6.0 CONCLUSIONS AND RECOMMENDATIONS 

It is our opinion that the site can be developed as proposed with the inclusion of appropriate 

foundation systems and proper drainage, Our specific recommendations for site development are 

provided in the following paragraphs.  

Based on our review of available geologic mapping and engineering judgement, it is our opinion that 

conventional, shallow spread concrete footings will be appropriate to the building development.  

6.1 General Construction Considerations 

The site is mantled at the ground surface with relatively soft and moisture-sensitive silt soils, which are 

susceptible to disturbance from construction equipment activity. The silt found at the site is generally 

underlain by glacial deposits of silty-gravel and cobbles.  The presence of gravels and cobbles observed 

at the site should not be significantly deter conventional trackhoe excavation methods.   

Fine-grained soils on the site easily lose strength when disturbed by construction traffic and activities 

during wet weather.  We recommend earthwork take place during the typically dry months of the year 

 
2 Lasmanis, R. and Hall, T., 1985, A Geologic Feasibility Study for the Superconducting Super Collider: Washington Division 

of Geology and Earth Resources, Open-File Report 85-3.   
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when groundwater levels and perched groundwater conditions are likely to be the lowest.  It can be 

expected that extra costs will accrue if earthwork is planned for the wet winter and spring months. If 

not carefully planned and executed, site preparation, utility trench work, and excavation can create 

extensive soft areas and significant repair costs can result. Earthwork should be planned and executed 

to minimize subgrade disturbance.   

When it is necessary to construct driveways suitable for support of emergency vehicle traffic, including 

firetrucks, the base rock thickness for project streets, as described below in the section titled “Asphalt 

Pavement”, are intended to support post construction design traffic loads. The base rock thickness 

determined for post construction traffic will not support construction traffic or pavement construction 

when the subgrade soils are wet.   

To prevent disturbance and softening of the silty subgrade soils during wet weather or ground 

conditions in areas outside existing paved surfaces, movement of construction traffic should be limited 

to granular haul roads and work pads in these areas. In general, a minimum of 18 to 24 in. of relatively 

clean, granular material is required to support concentrated construction traffic, such as dump trucks 

and concrete trucks, and protect the subgrade. A 12-in.-thick granular work pad should be sufficient 

to support occasional light-truck traffic and low-volume construction operations. If wet-weather 

construction is anticipated, a woven geotextile separation fabric may be placed on the exposed 

subgrade prior to placement and compaction of the granular work pad to improve the performance 

of work pads and haul roads. The imported granular material should be placed in one lift over the 

prepared or undisturbed subgrade and compacted using a smooth drum, non-vibratory roller.   

Geotextile fabric used in construction should have a minimum Mullen burst strength of 250 pounds 

per square inch (psi) for puncture resistance and an apparent opening size between the U.S. Standard 

No. 70 and No. 100 Sieve to minimize migration of fines into the imported granular material. 

6.2 Site Preparation 

Areas of proposed development should be stripped of existing vegetation, surface organics, and loose 

or soft surface soils.  We estimate stripping will generally be necessary to a depth of about 6 inches. 

Stripping may need to extend into non-organic soils in areas where significant roots are present.  

Depending on the methods used, considerable disturbance and loosening of the subgrade could occur 

during stripping.  Strippings should be removed from the site or stockpiled for use in landscaped areas.  

Following the removal of organic soils and roots, the area should be evaluated by STRATA for the 

presence of soft, yielding soils.  Where encountered, these soils should be removed to expose 

competent, native soils.  We recommend excavations and subgrade preparation be completed with 

smooth-edged buckets equipped to hydraulic excavators to minimize disturbance to subgrade.  Over-

excavations should be backfilled with structural fill.   

Although none were observed in our investigations, any existing building footings, floor slabs, septic 

tanks and drain fields and other structural elements should be removed from the site.  Existing utilities 

underlying new footings, structural fill, or other structural elements should be abandoned by removing 
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the conduit and backfilling with granular structural fill.  Openings in existing utilities that underly 

landscape areas and daylight into excavations should be capped or grouted to avoid loss of excavation 

backfill or subgrade soils into voids.  Soil disturbed during building demolition and grubbing 

operations should be removed to expose firm undisturbed subgrade.  The resulting excavations should 

be backfilled with structural fill.   

We recommend proof rolling the subgrade with a fully loaded dump truck or similar size, rubber-tire 

construction equipment after stripping and required site cutting have been completed.  The proof 

rolling should be observed by STRATA to identify areas of excessive yielding.  Areas of excessive 

yielding should be excavated and replaced with compacted materials recommended for structural fill.  

Areas that appear to be too wet and soft to support proof rolling equipment should be prepared in 

accordance with the recommendations for wet weather construction presented in the following section 

of this report.   

Additionally, it should be noted that existing pavement may not be designed for use with repeated 

heavy construction traffic, and thus may become distressed during construction and some repair may 

be required.  All construction traffic should adhere to the setback requirements from the steep sloping 

ground near the southeast third of the site.   

Grades should be developed and maintained to drain surface and roof runoff away from structures 

and other site improvements. On-site disposal of stormwater may be feasible given the moderately 

permeable silty-gravel/cobble.  Permanent cut and fill slopes should be planned no steeper than 2H:1V 

(Horizontal to Vertical).   

6.3 Temporary Excavations, Shoring, and Groundwater Management 

6.3.1 General 

STRATA should be notified once final plans are made available so additional recommendations can 

be provided if necessary, especially if partial or full basements are planned for the building, or deep 

excavations, are required.  

Temporary shoring systems may be required for excavation support for trenches, depending 

onactual soil conditions during the time of construction; however, open-cut excavations could also 

be considered where site access allows. The method of excavation and design of temporary 

excavation support and dewatering systems are the responsibilities of the contractor and are subject 

to applicable local, state, and federal safety regulations, including the current Washington 

Occupational Safety and Health Administration (OSHA) excavation and trench safety standards. The 

means, methods, and sequencing of construction operations and site safety are also the 

responsibilities of the contractor. The information provided below is for the use of our client and 

should not be interpreted to imply we are assuming responsibility for the contractor’s temporary 

excavation and dewatering design, actions, or site safety.   
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It should be understood that unsupported cut slopes may exhibit distress in the form of localized 

sloughing or raveling, particularly if seepage develops in portions of the slopes with higher sand 

content. The on-site soil, if groundwater or seepage is not present, is classified as “Soil Type C”. For 

planning purposes, temporary cut slopes in this type of soil should be made at 1.5H:1V 

(Horizontal:Vertical) or flatter.  If significant seepage, running-soil conditions, or slope instability are 

observed during excavation, flatter slopes may be necessary. Some minor amounts of sloughing, 

slumping, or running of temporary slopes should be anticipated during and shortly after excavation. 

Open-cut excavations should be completed and backfilled in the shortest practical sequence. In our 

opinion, the short-term global stability of temporary slopes will be adequate if surcharge loads due 

to construction traffic, vehicle parking, material laydown, foundations for existing nearby structures, 

etc., are maintained a horizontal distance equal to the height of the slope away from the top of the 

excavation and if the excavations are made above groundwater. However, smaller horizontal offsets 

may be appropriate for surcharge loads that act over smaller areas, such as point loads and 

foundation loads of limited areal extent.  

If shoring systems are selected instead of slope layback, these are typically designed by a specialty 

shoring contractor, who should also have a proven record of successful shoring installation in similar 

materials. Shoring systems can be either cantilevered or braced using internal bracing. Cantilevered 

systems are generally designed for maximum exposed wall heights of about 15 feet; however, greater 

heights may be possible depending on tolerable shoring movements and potential settlement in the 

surrounding areas.  We recommend including a minimum vertical surcharge pressure of 250 pounds 

per square foot (psf) in the design of the shoring system. 

6.3.2  Utilities 

Trench construction and maintenance of safe working conditions, including temporary excavation 

stability, is the responsibility of the contractor.  The method of excavation and design of temporary 

excavation support and dewatering systems are the responsibilities of the contractor and are subject 

to applicable local, state, and federal safety regulations, including the current Washington 

Occupational Safety and Health Administration (OSHA) excavation and trench safety standards. 

Temporary excavations should either be shored or sloped in accordance with applicable regulations.  

Excavation spoils and material-laydown areas should be set back at least 10 feet from the edge of 

excavations and the existing steep slope south of the middle terrace. 

All utility trenches that will be underlying new pavements, walkways, buildings, or new structural fill 

should be backfilled with structural fill.  Trench backfill should consist of well-graded imported 

granular material (see Structural Fill section below) with a maximum particle size of ¾-inch and less 

than 8 percent by weight passing the U.S. Standard No. 200 Sieve.  The material should be free of 

roots, organic matter, and other unsuitable materials.  

Trench backfill in the bedding zone and pipe zone should be placed and compacted in maximum 

lifts of 6 inches.  Trench backfill above the pipe zone should be placed and compacted in 8-in. (loose) 

lifts.  A minimum cover of 3 feet over the top of the pipe should be placed before compacting with 
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a hydraulic plate compactor (hoe-pack). The granular backfill should be compacted to at least 95% 

of the maximum dry density determined by ASTM D698. Flooding or jetting the backfilled trenches 

with water to achieve the recommended compaction should not be permitted. 

6.4 Foundation Support Recommendations 

We understand structural loads and final layout of the development are not available in final form at 

this time; however, we assume the structures will be wood-framed, relatively lightly loaded, and will 

not include partial or full basements.  STRATA should be notified once final plans are made available 

so additional recommendations can be provided if necessary.  It is our opinion the structures can be 

supported on shallow foundations.  

 

6.4.1 Minimum Footing Widths / Design Bearing Pressure  

Continuous wall and isolated spread footings widths should be designed minimum to prescribe to 

residential building code. Footings may be proportioned using a maximum allowable bearing 

pressure of 2,500 pounds per square foot (psf), provided the footings are established in firm native 

soils. This is a net bearing pressure, and the weight of the footing and overlying backfill can be 

disregarded in calculating footing sizes. The recommended allowable bearing pressure applies to 

the total of dead plus long-term live loads. Allowable bearing pressures may be increased by one-

third for seismic and wind loads. Footings will settle in response to column and wall loads. Based on 

our evaluation of the subsurface conditions and our analysis, we estimate post-construction 

settlement will be less than 1 inch for the column and perimeter foundation loads, provided subgrade 

is prepared in accordance with the recommendations provided in this report.  

6.4.2 Footing Embedment Depths 

STRATA recommends that all footings be founded at depths below surrounding adjacent grades as 

prescribed by residential building code. The footings should be founded below an imaginary line 

projecting upward at a 1H:1V (horizontal to vertical) slope from the base of any adjacent, parallel 

utility trenches or deeper excavations.  

6.4.3 Footing Preparation  

Excavations for footings should be carefully prepared to a neat and undisturbed state. A 

representative from STRATA should confirm suitable bearing conditions and evaluate all exposed 

footing subgrades. Observations should also confirm that loose or soft materials have been removed 

from new footing excavations and concrete slab-on-grade areas. Localized deepening of footing 

excavations may be required to penetrate loose, wet, or deleterious materials. STRATA recommends 

a layer of compacted, crushed rock be placed over the footing subgrades to help protect them from 

disturbance due to foot traffic and the elements. Placement of this rock is the prerogative of the 

contractor; regardless, the footing subgrade should be in a dense or stiff condition prior to pouring 

concrete. Based on our experience, about 2 inches of compacted crushed rock will be suitable 

beneath the footings.  
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6.4.4 Lateral Resistance  

Lateral loads can be resisted by passive earth pressure on the sides of footings and grade beams, 

and by friction at the base of the footings. A passive earth pressure of 250 pounds per cubic foot 

(pcf) may be used for footings confined by native material and new structural fills. The allowable 

passive pressure has been reduced by a factor of two to account for the large amount of deformation 

required to mobilize full passive resistance. Adjacent floor slabs, pavements, or the upper 12-inch 

depth of adjacent unpaved areas should not be considered when calculating passive resistance. For 

footings supported on native gravels or new structural fills, we recommend using a coefficient of 

friction equal to 0.4 when calculating resistance to sliding. These values do not include a factor of 

safety (FS).  

6.5 Slab-on-Grade Floors 

Where lightly loaded residential building floor slabs are planned, satisfactory subgrade support can be 

obtained on the undisturbed native soil or on engineered structural fill. A subgrade modulus of 125 

pounds per cubic inch may be used to design floor slabs founded on medium stiff or better subgrade, 

to be evaluated by the geotechnical engineer at the time of subgrade preparation. 

A minimum 6-inch-thick layer of free draining fill should be placed and compacted over the prepared 

subgrade to assist as a capillary break and blanket drain.  Open-graded, angular, ¼- to ¾-inch drain 

rock meeting the requirements of free draining fill in the Structural Fill section of this report is 

commonly used for this purpose. The free draining fill layer may be capped with a 1- to 2-inch-thick 

layer of clean ¾ inch minus crushed rock that contains no more than 5 percent fines.  

6.6 Site Drainage 

Foundation and crawl space drainage should be sloped to drain to a sump or low point drain outlet.  

Water should not be allowed to pond within crawl spaces. 

Roof drains should be connected to a tightline drainpipe leading to storm drain utilities. Pavement 

surfaces and open space areas should be sloped such that surface water runoff is collected and routed 

to storm drain utilities. Ground surfaces adjacent to buildings should be sloped to drain away from the 

buildings.   

6.7 Structural Fill 

Fill within building, pavement, and sidewalk areas should be placed as compacted structural fill.  

Structural fill should be compacted to at least 95 percent of the maximum dry density as determined 

by ASTM D698/AASHTO T-99, the standard Proctor.  In landscaped areas or areas not sensitive to 

settlement, fill should be compacted to about 90% of the maximum dry density determined by ASTM 

D698. Flooding or jetting structural fill with water to achieve the recommended compaction should 

not be permitted. 
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The earthwork contractor’s compactive effort should be evaluated based on field observations.  Lift 

thicknesses should be adjusted to meet compaction requirements. The moisture content for 

compaction should be within 3 percent of optimum.  

Brush, roots, construction debris, and other deleterious material should not be placed in the structural 

fill.  Additional information regarding specific types of fill is provided below. 

On-Site Silt:   The on-site soil is suitable for use as structural fill provided it can be moisture-

conditioned, separated from concentrations of organics, construction debris, and other 

unsuitable material, and compacted to the specified density.  The fill should be placed in lifts 

with a maximum loose thickness of 8 inches.  The on-site silt is considered to be moderately 

permeable and may be suitable for use as underlying new improvements.   

Imported Granular Material:   Imported granular fill material may include sand, gravel, 

fragmented rock, or recycled crushed concrete with a maximum size of 4 inches and with not 

more than about 8 percent passing the No. 200 sieve (washed analysis). Material satisfying 

these requirements can usually be placed during periods of wet weather. The first lift of 

granular fill placed over a fine-grained subgrade should be about 18 inches thick and 

subsequent lifts about 12 inches thick when using medium- to heavy-weight vibratory rollers. 

Granular structural fill should be limited to a maximum size of about 1-½ inches when 

compacted with hand-operated equipment. Lift thicknesses should be limited to less than 8 

inches when using hand-operated vibratory plate compactors. 

Free-Draining Fill:   Free-draining material should have less than 2 percent passing the No. 

200 sieve (washed analysis).  Examples of materials that would satisfy this requirement include 

open-graded, angular ¾ to ¼ inch, 1½ to ¾ inch, or 3- to 1-inch crushed rock. 

6.8 Permanent Slopes 

Permanent cut and fill slopes should not exceed a grade of 2H:1V (Horizontal to Vertical).  Slopes that 

will be maintained by mowing should not be constructed steeper than 3H:1V.  Structures and paved 

surfaces should be located at least 5 feet from the slope face.   

The slopes should be planted with vegetation to provide protection against erosion.  Surface water 

runoff should be collected and directed away from slopes steeper than 3H:1V to prevent water from 

running down the face of the slope.   

6.9 Slope stability 

Depending on the actual location of the planned residences, individual lot slope stability may be 

required once finalized plans are made available.  STRATA should be notified once final plans are 

available so additional recommendations can be provided if necessary. A minimum setback of 25 feet 

should be adhered to, but may need to be increased based on final slope stability analysis. 
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6.10 Retaining Walls  

6.10.1 Lateral Earth Pressures 

The following recommendations assume that site retaining walls (where planned) will be less than 

12 feet in height. The parameters stated for retaining wall design assume that backfill is drained and 

consists of imported granular structural fill (WSDOT specification for retaining walls) and that slopes 

are graded to drain surface water away from the wall.  

Backfill for retaining walls should extend a horizontal distance of H/2 from the back of wall, where H 

is the embedded height, and compacted as recommended for structural fill, except for backfill placed 

immediately adjacent to walls. To reduce pressure on walls, backfill located within a horizontal 

distance of 3 feet from retaining walls should be compacted to approximately 95 percent of the 

maximum dry density, as determined by ASTM D698, and should be compacted in maximum 6-inch-

thick lifts using hand-operated compaction equipment (such as a jumping jack or vibratory plate 

compactor).  Backfill greater than 3 feet from retaining walls should be compacted to at least 95 

percent of the maximum dry density, as determined by ASTM D698. 

For permanent site retaining walls not restrained from rotation (i.e., walls allowed to yield, should 

they exist) with a flat backslope, an equivalent fluid pressure (EFP) of 35 pcf may be used for 

design, and for restrained walls (i.e., embedded basement walls) an EFP of 55 pcf may be used for 

design. The EFP values provided above assume the grade behind wall is level, or sloping down and 

away from the wall, for a distance of 6 feet or more, and grade in front of wall is level or sloping up 

for a distance of at least 5 feet.  Recommended lateral earth pressure distributions are shown on 

Figure 4, Retaining Wall Earth Pressure Diagram. Additional pressures may need to be accounted 

for if other surcharges are located within a horizontal distance from the back of a wall equal to 

twice the height of the wall, as discussed further below. Geotextile drainage products utilized behind 

the wall should conform to WSDOT Standard Specifications (SS) section 9-33.2. Moisture barrier 

applied to the concrete face behind the wall may be included at the discretion of the design architect. 

Seismic earth pressures may be determined by assuming a uniformly distributed rectangular 

pressure which is applied to the back of the wall of 7*H for unrestrained walls and 11*H for restrained 

walls. The resultant load force may be assumed as acting at a distance of 0.3*H above the base of 

the wall. According to more recent, widely accepted research material3, for restrained walls less than 

12 feet height and designed to a factor of safety of 1.5 under static condition, the addition of a 

seismic surcharge load to the calculated static lateral load is unnecessary as applied to embedded 

(basement) walls.  

Additional lateral pressures due to surcharge loading in the backfill area of retaining walls must be 

added to the above-recommended earth pressures. Additional lateral pressures induced by 

surcharge loads can be estimated using the guidelines provided on the attached Figure 5. We 

 
3 Reference: Sitar, Mikola and Candia (GeoCongress 2012, “Seismically Induced Lateral Earth Pressures on Retaining Structures 

and Basement Walls”) and by Lew, Sitar, Atik, Pourzanjani. 
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recommend assuming a minimum-250-psf vertical construction surcharge to account for typical 

construction equipment and traffic behind walls.   

6.10.2 Retaining Wall Drainage  

Retaining walls should have a minimum-12-inch-wide drainage zone of free-draining meeting the 

requirements in the Structural Fill section of this report and should be provided with a perforated 

drainpipe or weepholes at the bottom of the backfill. The drainage backfill should also conform to 

section 9-03.12(4) (Gravel Backfill for Drains) of WSDOT Standard Specifications  (SS).  A non-woven 

geotextile filter fabric, meeting the requirements of section 9-33.2 WSDOT SS for drainage geotextile, 

should be placed between the drainage blanket and general wall backfill. Section 9-05.2 of the 

WSDOT SS also provides guidelines for appropriate drainpipe materials and construction. 

6.11 Asphalt Pavement  

The pavement subgrade should be prepared in accordance with the previously described 

recommendations described in the “Construction Considerations”, and “Structural Fill” sections of this 

report.   

We do not have specific information on the frequency and type of vehicles that will use the area; we 

assume that traffic conditions will be primarily light vehicles and fewer than 10 heavy trucks per day.  

We assume that subgrade stiffness will be relative soft, conforming to California Bearing Ratio (CBR) 

equal to 4 and the assumption that construction will be completed during a period of extended dry 

weather. An increased thickness of granular base course will be required if pavement construction 

occurs during wet weather conditions.  

We recommend an asphalt pavement thickness of at least 3-1/2 inches of Asphalt Concrete (AC) over 

at least 10 inches of compacted crushed rock base, provided the subgrade is prepared in accordance 

with our recommendations. 

The base aggregate should contain no deleterious materials, meet specifications provided in WSDOT 

SS 9-03.9(3) – Crushed Surfacing Base Course, and have less than 5 percent (by dry weight) passing 

the US Standard No. 200 Sieve. The imported granular material should be placed in one lift and 

compacted to at least 95 percent of the maximum dry density as determined by AASHTO T-99.  

Aggregate base contaminated with soil during construction should be removed and replaced before 

paving.   

The AC pavement should conform to Section 00744 of the specifications.  We recommend half inch 

dense graded Hot Mix Asphalt Concrete for Design Level 2 using Performance Grade Asphalt PG-64-

22. 
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6.12 Seismic Setting 

6.12.1 General 

We anticipate the project will likely be designed in accordance with the current International Building 

Code (IBC).  For seismic design, the current IBC references American Society of Civil Engineers (ASCE) 

document 7-16, titled “Minimum Design Loads and Associated Criteria for Buildings and Other 

Structures” (ASCE 7-16). The current IBC and ASCE 7-16 seismic hazard levels are based on a Risk-

Targeted Maximum Considered Earthquake (MCER). 

Based on our review of the 2018 IBC and soils disclosed by our subsurface explorations, we 

recommend using Site Class D (Default) to evaluate the seismic design of the structures. The 

maximum horizontal-direction spectral response accelerations SS and S1 were obtained from the 

USGS Seismic Design Maps for the project coordinates. Site coefficients Fa and Fv were used to 

develop the Site Class D MCER-level spectrum in accordance with Section 11.4 of ASCE 7-16. 

However, Section 11.4.8 of ASCE 7-16 requires a ground-motion hazard analysis be completed for 

structures on Site Class D sites to determine the Fv coefficient when the S1 parameter is greater than 

or equal to 0.2 g. The code provides an exception that waives the ground-motion hazard analysis if 

the seismic-response coefficient, Cs, is determined in accordance with Section 11.4.8, Exception 2, of 

ASCE 7-16. We anticipate the response coefficient will be developed as discussed above; therefore, 

the code-based, Site Class D, ground-surface MCER response spectrum is appropriate for design of 

the structures. The design-level response spectrum is calculated as two-thirds of the ground-surface 

MCER spectrum. 

SEISMIC DESIGN PARAMETERS 

2018 IBC/ASCE7-16 CODE BASED RESPONSE SPECTRUM 

MCER GROUND MOTION - 5% DAMPING 

1% IN 50 YEARS PROBABILITY OF COLLAPSE 

LAT 46.4472 LON -122.8535 

SS 1.03G 

S1 0.45G 

MAPPED MAXIMUM CONSIDERED EARTHQUAKE 

SPECTRAL RESPONSE ACCELERATION PARAMETER 

(SITE CLASS D) 

FA 1.2 

FV 1.85 

SMS 1.23G 

SM1 0.83G* 

DESIGN SPECTRAL RESPONSE ACCELERATION PARAMETER 

SDS 0.82G 

SD1 0.56G* 
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*Notes:  

1) Exception 2 of Section 11.4.8 should be considered when evaluating base shear calculations in 

Section 12.8. 

2)  The SD1 value is intended only for calculating Ts 

 

6.12.2 Seismic Hazards 

Liquefaction is a phenomenon that occurs when saturated sandy silt, sand, and some gravel deposits 

lose strength and stiffness during strong seismic shaking. Based on the types of soils present at the 

site and the topography, the potential for earthquake-induced liquefaction and slope instability is 

low.  Review of available geologic literature indicates inactive faults are mapped within about 10 of 

the site.  In our opinion, the risk of ground rupture during a design-level earthquake is low unless 

occurring on a previously unknown or unmapped fault. The risk of tsunami inundation at the site is 

essentially absent.  

7.0 ADDITIONAL SERVICES 

Because the future performance and integrity of the structural elements will depend largely on proper 

site preparation, drainage, excavations, fill placement, and construction procedures, monitoring and 

testing (geotechnical special inspection) by experienced geotechnical personnel should be considered 

an integral part of the design and construction process.  Consequently, we recommend that STRATA 

be retained to provide the following post-investigation services: 

o Review construction plans and specifications to verify that our design criteria presented in this 

report have been properly integrated into the design. 

o Attend a pre-construction conference with the design team and contractor to discuss 

geotechnical construction issues, erosion control measures, and maintain slope stability. 

o Observe placement of fill and conduct density testing of structural fill.   

o Conduct density testing of underground utility backfill.  

o Observe proof rolling of pavement and curb line base rock and compaction of asphalt 

pavement as it is placed.    

o Observe footing subgrade before footings are constructed to verify the soil conditions. 

o Prepare a post-construction letter-of-compliance summarizing our field observations, 

inspections, and test results. 

 

8.0 LIMITATIONS 

This report has been prepared for the exclusive use of the addressee, and their architects and 

engineers, for aiding in the design and construction of the proposed development and is not to be 

relied upon by other parties. It is not to be photographed, photocopied, or similarly reproduced, in 

total or in part, without the express written consent of the client and STRATA. It is the addressee’s 
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responsibility to provide this report to the appropriate design professionals, building officials, and 

contractors to ensure the correct implementation of the recommendations.  

The opinions, comments, and conclusions presented in this report are based upon information derived 

from our literature review, field explorations, laboratory testing, and engineering analyses. It is possible 

that soil, rock, or groundwater conditions could vary between or beyond the points explored. If soil, 

rock, or groundwater conditions are encountered during construction that differ from those described 

herein, the client is responsible for ensuring that STRATA is notified immediately so that we may 

reevaluate the recommendations of this report.  

Unanticipated fill, soil, and rock conditions, and seasonal soil moisture and groundwater variations are 

commonly encountered and cannot be fully determined by merely taking soil samples or completing 

explorations such as soil borings or test pits. Such variations may result in changes to our 

recommendations and may require additional funds for expenses to attain a properly constructed 

project; therefore, we recommend a contingency fund to accommodate such potential extra costs.  

The scope of work for this subsurface exploration and geotechnical report did not include 

environmental assessments or evaluations regarding the presence or absence of wetlands or 

hazardous substances in the soil, surface water, or groundwater at this site.  

If there is a substantial lapse of time between the submission of this report and the start of work at the 

site, if conditions have changed due to natural causes or construction operations at or adjacent to the 

site, or if the basic project scheme is significantly modified from that assumed, this report should be 

reviewed to determine the applicability of the conclusions and recommendations presented herein. 

Land use, site conditions (both on and off site), or other factors may change over time and could 

materially affect our findings; therefore, this report should not be relied upon after three years from 

its issue or if the site conditions change 

   
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APPENDIX A 

Field Explorations and Laboratory Testing 
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APPENDIX A: FIELD EXPLORATIONS AND LABORATORY TESTING 

A1 GENERAL 

The site was explored by STRATA on January 11, 2022.  The subsurface explorations included 

advancing five excavated test pits, designated TP-1 through TP-5, to depths ranging from about 

7 to 13 feet bgs.  The approximate locations of the explorations are shown on the Site Exploration 

Plan, Figure 2. The procedures used to excavate the test pits, collect samples, and other field 

techniques are described in detail in the following paragraphs. Unless otherwise noted, all soil 

sampling and classification procedures followed engineering practices in general accordance with 

relevant ASTM procedures. “General accordance” means that certain local drilling/excavation and 

descriptive practices and methodologies have been followed. 

A3 MATERIAL DESCRIPTION 

Initially, samples were classified visually in the field. Consistency, color, relative moisture, degree 

of plasticity, and other distinguishing characteristics of the soil samples were noted. Afterward, 

the samples were reexamined in the STRATA laboratory and the field classifications were modified 

A2 EXPLORATIONS AND SAMPLING 

Test Pit Excavation 

The test pit was excavated using a narrow bucket equipped to a mini-trackhoe. The test pit was 

observed by a member of the STRATA geotechnical staff, who maintained a log of the subsurface 

conditions and materials encountered during the course of the work.   

Sampling 

Disturbed grab samples were collected from the excavator bucket at selected depth intervals at 

the time of test pit excavation.  The disturbed soil samples were examined by a member of the 

STRATA geotechnical staff and then sealed in plastic bags for further examination in our 

laboratory.  

Test Pit Logs 

The test pit logs show the various types of materials that were encountered in the test pits and 

the depths where the materials and/or characteristics of these materials changed, although the 

changes may be gradual. Where material types and descriptions changed between samples, the 

contacts were interpreted. The types of samples taken during excavating, along with their sample 

identification number, are shown to the left of the classification of materials.  
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where necessary. The terminology used in the soil classifications and other modifiers are defined 

in Table A-1, Guidelines for Classification of Soil. 

A4   LABORATORY TESTING 

A4.1 General 

Samples obtained during the field explorations were examined in the STRATA laboratory. The 

physical characteristics of the samples were noted and field classifications were modified where 

necessary. During the course of examination, representative samples were selected for further 

testing. The testing program for the soil samples included standard classification tests, which yield 

certain index properties of the soils important to an evaluation of soil behavior. The testing 

procedures are described in the following paragraphs. Unless noted otherwise, all test procedures 

are in general accordance with applicable ASTM standards. “General accordance” means that 

certain local and common descriptive practices and methodologies have been followed. 

A4.2 Visual Classification 

The soils were classified in accordance with the Unified Soil Classification System with certain other 

terminology, such as the relative density or consistency of the soil deposits, in general accordance 

with engineering practice. In determining the soil type (that is, gravel, sand, silt, or clay) the term 

that best described the major portion of the sample was used. Modifying terminology to further 

describe the samples is defined in Table A-1, Guidelines for Classification of Soil, in Appendix A. 

A4.3 Moisture (Water) Contents  

Natural moisture content determinations were made on samples of the fine-grained soils (that is, 

silts, clays, and silty sands). The natural moisture content is defined as the ratio of the weight of 

water to dry weight of soil, expressed as a percentage. The results of the moisture content 

determinations are presented on the logs of the test pits in Appendix A. 

A4.4 Atterberg Limits 

Atterberg-limits determinations were completed on a select soil sample in substantial 

conformance with ASTM D4318. The results of the Atterberg-limits test are presented in Appendix 

A. 
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Introduction: 
 
Environmental Design, LLC conducted a Wetland Study on February 1, 2023 to determine if 
wetland habitat is present on the site located at Bishop Road in Chehalis. The site is vacant land 
with commercial and residential surrounding it. The site is located between Bishop Road and 
Interstate 5. The client is proposing a development on the site. A critical area report is being 
completed as the site has mapped hydric soil and a wetland unit along the Interstate 5 corridor. 
 
In order to conduct a thorough review of the site to determine if wetlands are present on the site 
several resources were reviewed. The project started by pulling research and reviewing the 
research from several sources. After review of the research it was noted that wetlands were 
mapped on the site. A site visit was then conducted in order to test in areas for wetland habitat. 
Since the site has been primarily used and maintained as vacant land, test sites were completed 
in areas where vegetation, elevation or other characteristics changed that indicated a possible 
presence of wetland habitat. 
 
Site Description: 
 
The site is located at Bishop Road in Chehalis, Washington. The site is in Section 09 of Township 
13 North, Range 02 West and is identified by Lewis County with the parcel number of 
01773002000. The total acreage of the parcel is about 1.11 acres. The permitting jurisdiction is 
the City of Chehalis. 
 
The area around the site is primarily residential and commercial land with hydric soils and 
wetland habitat mapped throughout the sites.  
 
Methodology: 
 
A site visit was conducted on February 1, 2023, where Environmental Design walked the property 
and tested in various areas where vegetation seemed to have changed or where wetland habitat 
could be present. The site is relatively flat and has slight elevation changes.  
 
Environmental Design, LLC completed the wetland study of this site by using the Routine 
Determination Method according to the 1987 U.S. Army Corp of Engineers Wetland Delineation 
Manual and the 2010 Regional Supplement to the Corps of Engineers Wetland Delineation 
Manual: Western Mountains, Valleys, and Coast Region. 
 
In order to complete this method first research was conducted by pulling information and maps 
from the National Wetland Inventory website, the Lewis County Website, the NRCS website to 
find out what the soils were, and also further information was pulled from the Department of 
Natural Resources website. After reviewing the research, a site visit was conducted and areas 
were tested where vegetation, elevation, or the soil may have changed. 
 
When using the Routine Approach, a wetland area must meet three specific parameters. These 
three parameters are hydrology, vegetation and hydric soils. Hydrology can be difficult to assess 
because it may or may not be present, depending on the time of year. Vegetation and soils are 
important to assess if there has been hydrology present in the past. If the site meets the 
hydrology, vegetative and hydric soil parameters then the site is considered a wetland. If one 
parameter is not met then the area is not considered a wetland. There must be hydrology present 
as this is the most critical parameter that makes a wetland.  
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Observations: 
 
Vegetation: 
Wetland Vegetation has been classified into indicator statuses of how likely the plant is to be 
found in a wetland habitat. The indicator status of each plant species can be found on the data 
forms. The different indicator statuses are listed below: 

 
- Obligate Wetland (OBL) – highly likely to be in a natural wetland environment 
- Facultative Wetland (FACW) –most likely to be present in a natural wetland environment 
- Facultative (FAC) – can be present in both a natural wetland and non-wetland 

environment 
- Facultative Upland (FACU) –may be present in a natural wetland, but most likely to be 

seen in non-wetland conditions 
- Obligate Upland (UPL) – most likely to occur in non-wetland conditions 
- No Indicator – the plant does not have enough data to determine the indicator status yet 

 
The primary vegetation in the upland portion of the site is identified as listed: 
 

Common Name Scientific Name Indicator 
Common Dandelion Taraxacum officinale FACU 
Annual Ryegrass Lolium perenne ssp. multiflorum FACU 
 
The primary wetland vegetation on the site is identified as listed: 
 

Common Name Scientific Name Indicator 
Soft Rush Juncus effusus FACW 
Reed Canary Grass Phalaris arundinacea FACW 
 
The vegetation makes a very defined change at the edge of the depressional area. There is a 
defined vegetation line where the site meets the criteria for wetland vegetation. 
 
Soils: 
The site is primarily mapped as Reed Silty Clay Loam and Scamman Silty Clay Loam Series 
according to the U.S.D.A Natural Resources Conservation Service Soil Survey of Lewis County, 
Washington (1980). The series are listed on the hydric soils list produced by the U.S.D.A Natural 
Resources Conservation. The areas where test plots were conducted, the soil appeared to be 
consistent with the mapped series. 
 
The NRCS describes Reed Silty Clay Loam series as very deep poorly drained soil located on 
flood plains. In a representative profile, the surface layer is mottled, very dark grayish brown silty 
clay loam about 6 inches thick. The lower portion is mottled, very dark grayish brown silty clay 
loam extending about 8 inches thick. The upper layer of the subsoil is about 6 inches thick and is 
mottled, brown silty clay. The following layer is mottled very dark gray, dark gray clay and dark 
grayish brown silty clay loam about 17 inches thick. The lower portion extends to a depth of 60 
inches or more and is mottled, black clay. 
 
The NRCS describes the Scamman Silty Clay Loam series as a very deep somewhat poorly 
drained soil located on broad plains, terraces and foot slopes. In a representative profile, the 
surface layer is dark brown silty clay loam for the upper 6 inches. The lower portion is dark 
yellowish brown silty clay loam for about 7 inches. The subsoil is about 60 percent mottled, dark 
brown silty clay loam and 40 percent gray silt loam for the upper 10 inches. The lower 9 inches is 
mottled, grayish brown silty clay. The substratum extends to a depth of 60 inches or more and is 
mottled, dark grayish brown silty clay.  
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The soil appeared to be poorly drained throughout the site. The soil was evaluated to a depth of 
about 20 inches or less at each test plot location as indicators of hydric soil were present. See 
Appendix C for the profile details at the test plot locations. 
 
Hydrology: 
The site appears to be moderately drained on the upland side and did not have indicators  of 
hydrology such as drainage patterns, standing water or oxidized roots.  
 
The wetland area is in a depressional area and receives its hydrology from the higher elevations. 
Hydrology was present in the area and met the criteria for wetland habitat. See Appendix C for 
the Test Plot Data Forms.  
 
Wildlife: 
The area is shown to have Big Brown Bat and wetland habitat as a priority species listed on the 
Priority Habitat Species Map produced by Fish and Wildlife.  
 
The vegetation in the area is moderate and provides a great area for frogs and other amphibians 
to habitat. The shrubs surrounding the wetland and in the wetland provide habitat for birds and 
other mammals, as well as a sound barrier from activities outside of the habitat.  
 
Topography: 
The topography of the site is sloped at about 5-10% on the hill side. The topography on the west 
side of the site is depressed where water from the higher elevations and Interstate 5 are 
collected.  
 
Surrounding Wetlands and Impacts: 
 
The National Wetlands Inventory (NWI) map and other maps do depict mapped wetlands within 
the area. It needs to be noted that the NWI maps and GeoData Center needs to be used 
cautiously as they compile general wetland data. 
 
Environmental Design did find wetland habitat located on the site. Environmental Design 
conducted a further site investigation covering an area of 300 feet or more by site visit and by the 
use of mapping resources to determine if wetlands were present around the site or if buffers from 
other wetland habitats would impact the site. Wetland habitat was not found outside of the 
depression area. There also does not appear to be any other wetland buffers that would impact 
the client’s project. 
 
Wetland Buffer: 
For this report the wetland on the site has been named Wetland A. Wetland A has been rated in 
accordance with the current Department of Ecology's Rating forms and it is calculated to be a 
Category IV wetland. Wetland A has a protective buffer of 50 feet as stated in the City of Chehalis 
Critical Area Ordinance 17.38.207 in Table 17.23.030. The wetland has a low wildlife function.  
 
The wetland edge was flagged using wetland boundary flagging and the flags were then gathered 
using a Trimble Geo7X GPS unit. Flags were placed on the boundary and the client is aware of 
the habitat and where it begins. The mapping was completed with known point being the existing 
property corner and driveway.  
 
The wetland is possibly located off the site in areas so the wetland boundary located on the rating 
figures was determined using the hill shade map where the depressional area could be seen. 
This is approximate and was unable to be field verified.  
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Conclusions: 
 
Environmental Design, LLC concludes that wetland habitat is present on the site and within 300 
feet of the proposed project. Wetland A has a buffer of 50 feet in accordance with being a low 
wildlife function as stated in the City of Chehalis Critical Area Ordinance.  
 
The buffer is not of impact to the client’s project as the project will be placed outside of the buffer. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



7 Job Number: 2023-007 
Client Name: K&R 
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Figure 1: Site Location Map
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Soil Map—Lewis County Area, Washington
(Figure 3: NRCS Soil Map)
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

172 Reed silty clay loam 2.9 49.0%

193 Scamman silty clay loam, 0 to 
5 percent slopes

3.0 51.0%

Totals for Area of Interest 5.9 100.0%

Soil Map—Lewis County Area, Washington Figure 3: NRCS Soil Map
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National Cooperative Soil Survey

2/28/2024
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Figure 4: NWI Map
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Figure 5: Lewis County Critical Area Map
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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:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

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

Subregion (LRR):                                                                       Lat:                                               Long:                                                 Datum:                        

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

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

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

Are Vegetation            , Soil             , or Hydrology              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                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 
 

VEGETATION – Use scientific names of plants. 

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: 

       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              
Hydrophytic Vegetation Indicators:  
       1 - Rapid Test for Hydrophytic Vegetation 
       2 - Dominance Test is >50% 
       3 - Prevalence Index is ≤3.01 
       4 - Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       5 - Wetland Non-Vascular Plants1 
       Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                           )                           % Cover    Species?    Status    
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
                                                                                                                = Total Cover 
Sapling/Shrub Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
                                                                                                                = Total Cover 
Herb Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
9.                                                                                                                                               
10.                                                                                                                                             
11.                                                                                                                                             
                                                                                                               = Total Cover 
Woody Vine Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
                                                                                                               = Total Cover 
% Bare Ground in Herb Stratum                          

Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks: 

 

21141 Bishop Road Chehalis / Lewis 2023-02-01
K&R Resources Washington WTP 1

Becky Rieger 09-13N-02W
Depression

NAD83_2011

Reed Silty Clay Loam / Scamman Silty Clay Loam
✔

✔

✔

✔
✔

✔

Test Plot does not meet criteria

Lolium perenne 60 ✔ FACU
Taraxacum officinale 40 ✔ FACU

100

0

2

0.00

0 0
0 0
0 0
100 400
0 0
100 400

4.00

✔

Vegetation does not meet criteria



US Army Corps of Engineers Western Mountains, Valleys, and Coast – Version 2.0 

SOIL Sampling Point:

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

 Depth  Matrix Redox Features      
 (inches)          Color (moist)         %          Color (moist)         %         Type1       Loc2       Texture    Remarks

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

  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) 3Indicators of hydrophytic vegetation and 
  Sandy Mucky Mineral (S1)    Depleted Dark Surface (F7)      wetland hydrology must be present, 
  Sandy Gleyed Matrix (S4)   Redox Depressions (F8)      unless disturbed or problematic. 

Restrictive Layer (if present): 

     Type:             
     Depth (inches): Hydric Soil Present?     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) (except   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             MLRA 1, 2, 4A, and 4B)             4A, and 4B) 

  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  Iron Deposits (B5)   Recent Iron Reduction in Tilled Soils (C6)   FAC-Neutral Test (D5) 
  Surface Soil Cracks (B6)   Stunted or Stressed Plants (D1) (LRR A)   Raised Ant Mounds (D6) (LRR A) 
  Inundation Vis ble 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?    Yes             No     Depth (inches):
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

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

Remarks: 

-

-

-

-

-

-

-

-

WTP 1

0 12 10YR 4/3 100 Silty Clay Loam

12 22 10YR 5/1 80 10YR 7/8 20 C M Silty Clay Loam

✔

✔

Soil is hydric

✔

✔

✔ ✔

Aerial Photos / Site Inspections throughout project time frame and nearby sites

Hydrology is not present



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:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

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

Subregion (LRR):                                                                       Lat:                                               Long:                                                 Datum:                        

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

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

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

Are Vegetation            , Soil             , or Hydrology              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                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 
 

VEGETATION – Use scientific names of plants. 

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: 

       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              
Hydrophytic Vegetation Indicators:  
       1 - Rapid Test for Hydrophytic Vegetation 
       2 - Dominance Test is >50% 
       3 - Prevalence Index is ≤3.01 
       4 - Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       5 - Wetland Non-Vascular Plants1 
       Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                           )                           % Cover    Species?    Status    
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
                                                                                                                = Total Cover 
Sapling/Shrub Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
                                                                                                                = Total Cover 
Herb Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
9.                                                                                                                                               
10.                                                                                                                                             
11.                                                                                                                                             
                                                                                                               = Total Cover 
Woody Vine Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
                                                                                                               = Total Cover 
% Bare Ground in Herb Stratum                          

Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks: 

 

21141 Bishop Road Chehalis / Lewis 2023-02-01
K&R Resources Washington WTP 2

Becky Rieger 09-13N-02W
Depression 0

NAD83_2011

Reed Silty Clay Loam / Scamman Silty Clay Loam PEM1c
✔

✔

✔

✔

✔
✔

Test site meets wetland criteria

Spiraea douglasii 30 ✔ FACW

30

Phalaris arundinacea 80 ✔ FACW
Juncus effusus 20 ✔ FACW

100

3

3

100.00

0 0
130 260
0 0
0 0
0 0
130 260

2.00

✔

✔

✔

✔

Site does meet vegetation



US Army Corps of Engineers Western Mountains, Valleys, and Coast – Version 2.0 

SOIL Sampling Point:

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

 Depth  Matrix Redox Features      
 (inches)          Color (moist)         %          Color (moist)         %         Type1       Loc2       Texture    Remarks

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

  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) 3Indicators of hydrophytic vegetation and 
  Sandy Mucky Mineral (S1)    Depleted Dark Surface (F7)      wetland hydrology must be present, 
  Sandy Gleyed Matrix (S4)   Redox Depressions (F8)      unless disturbed or problematic. 

Restrictive Layer (if present): 

     Type:             
     Depth (inches): Hydric Soil Present?     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) (except   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             MLRA 1, 2, 4A, and 4B)             4A, and 4B) 

  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  Iron Deposits (B5)   Recent Iron Reduction in Tilled Soils (C6)   FAC-Neutral Test (D5) 
  Surface Soil Cracks (B6)   Stunted or Stressed Plants (D1) (LRR A)   Raised Ant Mounds (D6) (LRR A) 
  Inundation Vis ble 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?    Yes             No     Depth (inches):
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

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

Remarks: 

-

-

-

-

-

-

-

-

WTP 2

0 22 10YR 6/1 80 10YR 8/8 20 C M Silty Clay Loam

✔

✔

Soil is hydric

✔

✔

✔

✔

✔

✔

✔ ✔

Aerial Photos / Previous Inspections

Hydrology is present



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:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

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

Subregion (LRR):                                                                       Lat:                                               Long:                                                 Datum:                        

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

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

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

Are Vegetation            , Soil             , or Hydrology              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                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 
 

VEGETATION – Use scientific names of plants. 

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: 

       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              
Hydrophytic Vegetation Indicators:  
       1 - Rapid Test for Hydrophytic Vegetation 
       2 - Dominance Test is >50% 
       3 - Prevalence Index is ≤3.01 
       4 - Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       5 - Wetland Non-Vascular Plants1 
       Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                           )                           % Cover    Species?    Status    
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
                                                                                                                = Total Cover 
Sapling/Shrub Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
                                                                                                                = Total Cover 
Herb Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
9.                                                                                                                                               
10.                                                                                                                                             
11.                                                                                                                                             
                                                                                                               = Total Cover 
Woody Vine Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
                                                                                                               = Total Cover 
% Bare Ground in Herb Stratum                          

Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks: 

 

21141 Bishop Road Chehalis / Lewis 2023-02-01
K&R Resources Washington WTP 3

Becky Rieger 09-13N-02W
Depression

NAD83_2011

Reed Silty Clay Loam / Scamman Silty Clay Loam
✔

✔

✔

✔
✔

✔

Test Plot does not meet criteria

Lolium perenne 60 ✔ FACU
Taraxacum officinale 40 ✔ FACU

100

0

2

0.00

0 0
0 0
0 0
100 400
0 0
100 400

4.00

✔

Vegetation does not meet criteria



US Army Corps of Engineers Western Mountains, Valleys, and Coast – Version 2.0 

SOIL Sampling Point:

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

 Depth  Matrix Redox Features      
 (inches)          Color (moist)         %          Color (moist)         %         Type1       Loc2       Texture    Remarks

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

  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) 3Indicators of hydrophytic vegetation and 
  Sandy Mucky Mineral (S1)    Depleted Dark Surface (F7)      wetland hydrology must be present, 
  Sandy Gleyed Matrix (S4)   Redox Depressions (F8)      unless disturbed or problematic. 

Restrictive Layer (if present): 

     Type:             
     Depth (inches): Hydric Soil Present?     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) (except   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             MLRA 1, 2, 4A, and 4B)             4A, and 4B) 

  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  Iron Deposits (B5)   Recent Iron Reduction in Tilled Soils (C6)   FAC-Neutral Test (D5) 
  Surface Soil Cracks (B6)   Stunted or Stressed Plants (D1) (LRR A)   Raised Ant Mounds (D6) (LRR A) 
  Inundation Vis ble 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?    Yes             No     Depth (inches):
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

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

Remarks: 

-

-

-

-

-

-

-

-

WTP 3

0 12 10YR 4/3 100 Silty Clay Loam

12 22 10YR 5/1 80 10YR 7/8 20 C M Silty Clay Loam

✔

✔

Soil is hydric

✔

✔

✔ ✔

Aerial Photos / Site Inspections throughout project time frame and nearby sites

Hydrology is not present



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:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

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

Subregion (LRR):                                                                       Lat:                                               Long:                                                 Datum:                        

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

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

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

Are Vegetation            , Soil             , or Hydrology              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                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 
 

VEGETATION – Use scientific names of plants. 

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: 

       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              
Hydrophytic Vegetation Indicators:  
       1 - Rapid Test for Hydrophytic Vegetation 
       2 - Dominance Test is >50% 
       3 - Prevalence Index is ≤3.01 
       4 - Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       5 - Wetland Non-Vascular Plants1 
       Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                           )                           % Cover    Species?    Status    
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
                                                                                                                = Total Cover 
Sapling/Shrub Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
                                                                                                                = Total Cover 
Herb Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
9.                                                                                                                                               
10.                                                                                                                                             
11.                                                                                                                                             
                                                                                                               = Total Cover 
Woody Vine Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
                                                                                                               = Total Cover 
% Bare Ground in Herb Stratum                          

Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks: 

 

21141 Bishop Road Chehalis / Lewis 2023-02-01
K&R Resources Washington WTP 4

Becky Rieger 09-13N-02W
Depression 0

NAD83_2011

Reed Silty Clay Loam / Scamman Silty Clay Loam PEM1c
✔

✔

✔

✔

✔
✔

Test site meets wetland criteria

Spiraea douglasii 30 ✔ FACW

30

Phalaris arundinacea 80 ✔ FACW
Juncus effusus 20 ✔ FACW

100

3

3

100.00

0 0
130 260
0 0
0 0
0 0
130 260

2.00

✔

✔

✔

✔

Site does meet vegetation



US Army Corps of Engineers Western Mountains, Valleys, and Coast – Version 2.0 

SOIL Sampling Point:

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

 Depth  Matrix Redox Features      
 (inches)          Color (moist)         %          Color (moist)         %         Type1       Loc2       Texture    Remarks

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

  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) 3Indicators of hydrophytic vegetation and 
  Sandy Mucky Mineral (S1)    Depleted Dark Surface (F7)      wetland hydrology must be present, 
  Sandy Gleyed Matrix (S4)   Redox Depressions (F8)      unless disturbed or problematic. 

Restrictive Layer (if present): 

     Type:             
     Depth (inches): Hydric Soil Present?     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) (except   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             MLRA 1, 2, 4A, and 4B)             4A, and 4B) 

  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  Iron Deposits (B5)   Recent Iron Reduction in Tilled Soils (C6)   FAC-Neutral Test (D5) 
  Surface Soil Cracks (B6)   Stunted or Stressed Plants (D1) (LRR A)   Raised Ant Mounds (D6) (LRR A) 
  Inundation Vis ble 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?    Yes             No     Depth (inches):
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

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

Remarks: 

-

-

-

-

-

-

-

-

WTP 4

0 22 10YR 6/1 80 10YR 8/8 20 C M Silty Clay Loam

✔

✔

Soil is hydric

✔

✔

✔

✔

✔

✔

✔ ✔

Aerial Photos / Previous Inspections

Hydrology is present



 
 
 
 
 
 
 
 

Appendix D: 
 

Wetland Rating Forms 
 
 
 
 
 
 
 
 
 
 
 



Wetland name or number ______ 

Wetland Rating System for Western WA: 2014 Update 1 
Rating Form – Effective January 1, 2015  

Score for each 
function based 
on three 
ratings 
(order of ratings 
is not 
important) 

9 = H,H,H 
8 = H,H,M 
7 = H,H,L 
7 = H,M,M 
6 = H,M,L 
6 = M,M,M 
5 = H,L,L 
5 = M,M,L 
4 = M,L,L 
3 = L,L,L 

RATING SUMMARY – Western Washington 

Name of wetland (or ID #): _________________________________ Date of site visit: _____ 

Rated by____________________________ Trained by Ecology?__ Yes ___No Date of training______ 

HGM Class used for rating_________________    Wetland has multiple HGM classes?___Y ____N

NOTE:  Form is not complete without the figures requested (figures can be combined). 
Source of base aerial photo/map ______________________________________ 

OVERALL WETLAND CATEGORY ____ (based on functions___ or special characteristics___)

1. Category of wetland based on FUNCTIONS
_______Category I – Total score = 23 - 27 

_______Category II – Total score  = 20 - 22 

_______Category III – Total score  = 16 - 19 

_______Category IV – Total score = 9 - 15 

FUNCTION Improving 
Water Quality 

Hydrologic Habitat 

Circle the appropriate ratings 

Site Potential H    M      L H    M      L H    M      L 

Landscape Potential H    M      L H    M      L H    M      L 

Value H    M      L H    M      L H    M      L TOTAL 

Score Based on 
Ratings 

2. Category based on SPECIAL CHARACTERISTICS of wetland

CHARACTERISTIC CATEGORY 

Estuarine I             II 

Wetland of High Conservation Value I 

Bog I 

Mature Forest I 

Old Growth Forest I 

Coastal Lagoon I         II 

Interdunal I   II    III    IV 

None of the above 
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Wetland name or number ______ 

Wetland Rating System for Western WA: 2014 Update           2 
Rating Form – Effective January 1, 2015  

Maps and figures required to answer questions correctly for 
Western Washington  

Depressional Wetlands 

Map of:   To answer questions:  Figure # 

Cowardin plant classes   D 1.3, H 1.1, H 1.4  

Hydroperiods  D 1.4, H 1.2  RF2
Location of outlet (can be added to map of hydroperiods) D 1.1, D 4.1  RF2
Boundary of area within 150 ft of the wetland (can be added to another figure)  D 2.2, D 5.2  RF3
Map of the contributing basin D 4.3, D 5.3  RF3
1 km Polygon: Area that extends 1 km from entire wetland edge - including 
polygons for accessible habitat and undisturbed habitat 

H 2.1, H 2.2, H 2.3  RF4

Screen capture of map of 303(d) listed waters in basin (from Ecology website) D 3.1, D 3.2   303D Map
Screen capture of list of TMDLs for WRIA in which unit is found (from web) D 3.3  303D Map

Riverine Wetlands 
 

Map of:  To answer questions:  Figure #  

Cowardin plant classes  H 1.1, H 1.4  

Hydroperiods  H 1.2  

Ponded depressions R 1.1   

Boundary of area within 150 ft of the wetland (can be added to another figure)  R 2.4  

Plant cover of trees, shrubs, and herbaceous plants  R 1.2, R 4.2  

Width of unit vs. width of stream (can be added to another figure) R 4.1  

Map of the contributing basin R 2.2, R 2.3, R 5.2  

1 km Polygon: Area that extends 1 km from entire wetland edge - including 
polygons for accessible habitat and undisturbed habitat 

H 2.1, H 2.2, H 2.3  

Screen capture of map of 303(d) listed waters in basin (from Ecology website) R 3.1  

Screen capture of list of TMDLs for WRIA in which unit is found (from web) R 3.2, R 3.3  

Lake Fringe Wetlands 
 

Map of:  To answer questions:  Figure #  

Cowardin plant classes  L 1.1,  L 4.1, H 1.1, H 1.4  

Plant cover of trees, shrubs, and herbaceous plants L 1.2  

Boundary of area within 150 ft of the wetland (can be added to another figure)  L 2.2   

1 km Polygon: Area that extends 1 km from entire wetland edge - including 
polygons for accessible habitat and undisturbed habitat 

H 2.1, H 2.2, H 2.3  

Screen capture of map of 303(d) listed waters in basin (from Ecology website) L 3.1, L 3.2  

Screen capture of list of TMDLs for WRIA in which unit is found (from web) L 3.3  

Slope Wetlands 
 

Map of:  To answer questions:  Figure #  

Cowardin plant classes  H 1.1, H 1.4  

Hydroperiods  H 1.2  

Plant cover of  dense trees, shrubs, and herbaceous plants S 1.3  

Plant cover of dense, rigid trees, shrubs, and herbaceous plants 
(can be added to figure above)  

S 4.1  

Boundary of 150 ft buffer (can be added to another figure)  S 2.1, S 5.1  

1 km Polygon: Area that extends 1 km from entire wetland edge - including 
polygons for accessible habitat and undisturbed habitat 

H 2.1, H 2.2, H 2.3  

Screen capture of map of 303(d) listed waters in basin (from Ecology website) S 3.1, S 3.2  

Screen capture of list of TMDLs for WRIA in which unit is found (from web) S 3.3  
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Wetland name or number ______ 

Wetland Rating System for Western WA: 2014 Update           3 
Rating Form – Effective January 1, 2015  

 

HGM Classification of Wetlands in Western Washington 

 

 
 
1. Are the water levels in the entire unit usually controlled by tides except during floods? 

 NO – go to 2 YES – the wetland class is Tidal Fringe – go to 1.1 

1.1 Is the salinity of the water during periods of annual low flow below 0.5 ppt (parts per thousand)?   

NO – Saltwater Tidal Fringe (Estuarine) YES – Freshwater Tidal Fringe     
If your wetland can be classified as a Freshwater Tidal Fringe use the forms for Riverine wetlands.  If it 
is Saltwater Tidal Fringe it is an Estuarine wetland and is not scored. This method cannot be used to 
score functions for estuarine wetlands. 

2. The entire wetland unit is flat and precipitation is the only source (>90%) of water to it.  Groundwater 
and surface water runoff are NOT sources of water to the unit.  

NO – go to 3 YES – The wetland class is Flats 
If your wetland can be classified as a Flats wetland, use the form for Depressional wetlands.  

3. Does the entire wetland unit meet all of the following criteria? 
___The vegetated part of the wetland is on the shores of a body of permanent open water (without any 

plants on the surface at any time of the year) at least 20 ac   (8 ha) in size;  
___At least 30% of the open water area is deeper than 6.6 ft (2 m). 

NO – go to 4 YES – The wetland class is Lake Fringe (Lacustrine Fringe) 

4. Does the entire wetland unit meet all of the following criteria? 
____The wetland is on a slope (slope can be very gradual), 
____The water flows through the wetland in one direction (unidirectional) and usually comes from 

seeps. It may flow subsurface, as sheetflow, or in a swale without distinct banks, 
____The water leaves the wetland without being impounded.  

NO – go to 5 YES – The wetland class is Slope  

NOTE: Surface water does not pond in these type of wetlands except occasionally in very small and 
shallow depressions or behind hummocks (depressions are usually <3 ft diameter and less than 1 ft 
deep). 

5. Does the entire wetland unit meet all of the following criteria? 
____The unit is in a valley, or stream channel, where it gets inundated by overbank flooding from that 

stream or river,  
____The overbank flooding occurs at least once every 2 years. 

 

For questions 1-7, the criteria described must apply to the entire unit being rated. 

If the hydrologic criteria listed in each question do not apply to the entire unit being rated, you 
probably have a unit with multiple HGM classes.  In this case, identify which hydrologic criteria in 
questions 1-7 apply, and go to Question 8. 
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Wetland name or number ______ 

Wetland Rating System for Western WA: 2014 Update           4 
Rating Form – Effective January 1, 2015  

NO – go to 6 YES – The wetland class is Riverine  
NOTE: The Riverine unit can contain depressions that are filled with water when the river is not 
flooding 

6. Is the entire wetland unit in a topographic depression in which water ponds, or is saturated to the 
surface, at some time during the year?   This means that any outlet, if present, is higher than the interior 
of the wetland.   

NO – go to 7 YES – The wetland class is Depressional 

7. Is the entire wetland unit located in a very flat area with no obvious depression and no overbank 
flooding?  The unit does not pond surface water more than a few inches.  The unit seems to be 
maintained by high groundwater in the area.  The wetland may be ditched, but has no obvious natural 
outlet.  

NO – go to 8 YES – The wetland class is Depressional 
 
8. Your wetland unit seems to be difficult to classify and probably contains several different HGM 

classes.  For example, seeps at the base of a slope may grade into a riverine floodplain, or a small 
stream within a Depressional wetland has a zone of flooding along its sides.  GO BACK AND IDENTIFY 
WHICH OF THE HYDROLOGIC REGIMES DESCRIBED IN QUESTIONS 1-7 APPLY TO DIFFERENT 
AREAS IN THE UNIT (make a rough sketch to help you decide).  Use the following table to identify the 
appropriate class to use for the rating system if you have several HGM classes present within the 
wetland unit being scored.   

NOTE:  Use this table only if the class that is recommended in the second column represents 10% or 
more of the total area of the wetland unit being rated.  If the area of the HGM class listed in column 2 
is less than 10% of the unit; classify the wetland using the class that represents more than 90% of the 
total area.  

 
HGM classes within the wetland unit 

being rated 
HGM class to 
use in rating 

Slope + Riverine Riverine 

Slope + Depressional Depressional 

Slope + Lake Fringe Lake Fringe 

Depressional + Riverine along stream 
within boundary of depression 

Depressional 

Depressional + Lake Fringe Depressional 

Riverine + Lake Fringe Riverine 

Salt Water Tidal Fringe and any other 
class of freshwater wetland 

Treat as 
ESTUARINE  

 
If you are still unable to determine which of the above criteria apply to your wetland, or if you have 
more than 2 HGM classes within a wetland boundary, classify the wetland as Depressional for the 
rating.  
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Wetland name or number ______ 

Wetland Rating System for Western WA: 2014 Update           5 
Rating Form – Effective January 1, 2015  

DEPRESSIONAL AND FLATS WETLANDS 
Water Quality Functions  -  Indicators that the site functions to improve water quality   

D 1.0. Does the site have the potential to improve water quality?   

D 1.1. Characteristics of surface water outflows from the wetland:         

Wetland is a depression or flat depression (QUESTION 7 on key) with no surface water leaving it (no outlet). 
 points = 3    
Wetland has an intermittently flowing stream or ditch,  OR highly constricted permanently flowing outlet.    
 points = 2 
Wetland has an unconstricted, or slightly constricted, surface outlet that is permanently flowing points = 1 
Wetland is a flat depression (QUESTION 7 on key), whose outlet is a permanently flowing ditch.  points = 1 

                                                                                                      

D 1.2. The soil 2 in below the surface (or duff layer) is true clay or  true organic (use NRCS definitions).Yes = 4   No = 0  

D 1.3. Characteristics and distribution of persistent plants (Emergent, Scrub-shrub, and/or Forested Cowardin classes):  

Wetland has persistent, ungrazed, plants > 95% of area points = 5 

Wetland has persistent, ungrazed, plants > ½  of area points = 3 

Wetland has persistent, ungrazed plants > 
1
/10 of area points = 1 

Wetland has persistent, ungrazed plants <
1
/10 of area points = 0 

 

D 1.4. Characteristics of seasonal ponding or inundation: 

This is the area that is ponded for at least 2 months. See description in manual.  

Area seasonally ponded is > ½ total area of wetland points = 4  

Area seasonally ponded is > ¼ total area of wetland points = 2 

Area seasonally ponded is < ¼ total area of wetland points = 0   

 

Total for D 1 Add the points in the boxes above  

Rating of Site Potential   If score is:       12-16 = H          6-11 = M          0-5 = L Record the rating on the first page 

D 2.0. Does the landscape have the potential to support the water quality function of the site?    

D 2.1. Does the wetland unit receive stormwater discharges?  Yes = 1   No = 0  

D 2.2. Is > 10% of the area within 150 ft of the wetland in land uses that generate pollutants?  Yes = 1   No = 0  

D 2.3. Are there septic systems within 250 ft of the wetland?  Yes = 1   No = 0  

D 2.4. Are there other sources of pollutants coming into the wetland that are not listed in questions D 2.1-D 2.3?  

           Source_______________ Yes = 1   No = 0 

 

Total for D 2 Add the points in the boxes above  

Rating of Landscape Potential  If score is:       3 or 4 = H          1 or 2 = M          0 = L       Record the rating on the first page 

D 3.0. Is the water quality improvement provided by the site valuable to society?  

D 3.1. Does the wetland discharge directly (i.e., within 1 mi) to a stream, river, lake, or marine water that is on the 
303(d) list?  Yes = 1   No = 0 

 

D 3.2. Is the wetland in a basin or sub-basin where an aquatic resource is on the 303(d) list?  Yes = 1   No = 0  

D 3.3. Has the site been identified in a watershed or local plan as important for maintaining water quality (answer YES 
if there is a TMDL for the basin in which the unit is found)? Yes = 2   No = 0 

 

Total for D 3 Add the points in the boxes above  

Rating of Value   If score is:       2-4 = H          1 = M          0 = L Record the rating on the first page 
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Wetland name or number ______ 

Wetland Rating System for Western WA: 2014 Update           6 
Rating Form – Effective January 1, 2015  

DEPRESSIONAL AND FLATS WETLANDS 
Hydrologic Functions - Indicators that the site functions to reduce flooding and stream degradation 

D 4.0. Does the site have the potential to reduce flooding and erosion?  

D 4.1. Characteristics of surface water outflows from the wetland:                        

Wetland is a depression or flat depression with no surface water leaving it (no outlet)  points = 4 
Wetland has an intermittently flowing stream or ditch,  OR highly constricted permanently flowing outletpoints = 2 
Wetland is a flat depression (QUESTION 7 on key), whose outlet is a permanently flowing ditch points = 1  
Wetland has an unconstricted, or slightly constricted, surface outlet that is permanently flowing points = 0 

 

D 4.2. Depth of storage during wet periods: Estimate the height of ponding above the bottom of the outlet. For wetlands 
with no outlet, measure from the surface of permanent water or if dry, the deepest part. 
Marks of ponding are 3 ft or more above the surface or bottom of outlet points = 7                    
Marks of ponding between 2 ft to < 3 ft from surface or bottom of outlet points = 5 
Marks are at least 0.5 ft to < 2 ft from surface or bottom of outlet points = 3 
The wetland is a “headwater” wetland points = 3 
Wetland is flat but has small depressions on the surface that trap water points = 1                                                                                   
Marks of ponding less than 0.5 ft (6 in)  points = 0 

 

D 4.3. Contribution of the wetland to storage in the watershed: Estimate the ratio of the area of upstream basin 
contributing surface water to the wetland to the area of the wetland unit itself.  
The area of the basin is less than 10 times the area of the unit points = 5 
The area of the basin is 10 to 100 times the area of the unit points = 3 
The area of the basin is more than 100 times the area of the unit points = 0  
Entire wetland is in the Flats class points = 5 

 

Total for D 4 Add the points in the boxes above  

Rating of Site Potential   If score is:       12-16 = H          6-11 = M          0-5 = L Record the rating on the first page 

D 5.0. Does the landscape have the potential to support hydrologic functions of the site?    

D 5.1. Does the wetland receive stormwater discharges?  Yes = 1   No = 0  

D 5.2. Is  >10% of the area within 150 ft of the wetland in land uses that generate excess runoff? Yes = 1   No = 0  

D 5.3. Is more than 25% of the contributing basin of the wetland covered with intensive human land uses (residential at 
>1 residence/ac, urban, commercial, agriculture, etc.)?  Yes = 1   No = 0 

 

Total for D 5 Add the points in the boxes above  

Rating of Landscape Potential   If score is:       3 = H          1 or 2 = M          0 = L Record the rating on the first page 

D 6.0. Are the hydrologic functions provided by the site valuable to society?  

D 6.1. The unit is in a landscape that has flooding problems. Choose the description that best matches conditions around 
the wetland unit being rated.  Do not add points. Choose the highest score if more than one condition is met. 
The wetland captures surface water that would otherwise flow down-gradient into areas where flooding has 
damaged human or natural resources (e.g., houses or salmon redds): 

 Flooding occurs in a sub-basin that is immediately down-gradient of unit.  points = 2 

 Surface flooding problems are in a sub-basin farther down-gradient.  points = 1 
Flooding from groundwater is an issue in the sub-basin.  points = 1 

The existing or potential outflow from the wetland is so constrained by human or natural conditions that the 
water stored by the wetland cannot reach areas that flood. Explain why _____________ points = 0 

There are no problems with flooding downstream of the wetland.  points = 0 

 

D 6.2. Has the site been identified as important for flood storage or flood conveyance in a regional flood control plan? 

  Yes = 2   No = 0 

 

Total for D 6 Add the points in the boxes above  

Rating of Value If score is:       2-4 = H          1 = M          0 = L Record the rating on the first page 

In a depressional area
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Wetland name or number ______ 

Wetland Rating System for Western WA: 2014 Update 13 
Rating Form – Effective January 1, 2015  

These questions apply to wetlands of all HGM classes. 

HABITAT FUNCTIONS  -  Indicators that site functions to provide important habitat 

H 1.0. Does the site have the potential to provide habitat? 

H 1.1. Structure of plant community: Indicators are Cowardin classes and strata within the Forested class. Check the 
Cowardin plant classes in the wetland. Up to 10 patches may be combined for each class to meet the threshold 
of ¼ ac or more than 10% of the unit if it is smaller than 2.5 ac. Add the number of structures checked. 

____Aquatic bed 4 structures or more: points = 4 

____Emergent 3 structures: points = 2 

____Scrub-shrub (areas where shrubs have > 30% cover)  2 structures: points = 1 

____Forested (areas where trees have > 30% cover)  1 structure: points = 0 

If the unit has a Forested class, check if: 

____The Forested class has 3 out of 5 strata (canopy, sub-canopy, shrubs, herbaceous, moss/ground-cover) 
that each cover 20% within the Forested polygon 

H 1.2. Hydroperiods 

Check the types of water regimes (hydroperiods) present within the wetland.  The water regime has to cover 
more than 10% of the wetland or ¼ ac to count (see text for descriptions of hydroperiods).   

____Permanently flooded or inundated 4 or more types present: points = 3 

____Seasonally flooded or inundated 3 types present: points = 2 

____Occasionally flooded or inundated 2 types present: points = 1 

____Saturated only 1 type present: points = 0 

____Permanently flowing stream or river in, or adjacent to, the wetland 

____Seasonally flowing stream in, or adjacent to, the wetland 

____Lake Fringe wetland 2 points 

____Freshwater tidal wetland 2 points         

H 1.3. Richness of plant species 

Count the number of plant species in the wetland that cover at least 10 ft
2
.  

Different patches of the same species can be combined to meet the size threshold and you do not have to name 
the species.    Do not include Eurasian milfoil, reed canarygrass, purple loosestrife, Canadian thistle 

If you counted: > 19 species points = 2 

5 - 19 species points = 1 

< 5 species points = 0 

H 1.4. Interspersion of habitats 

Decide from the diagrams below whether interspersion among Cowardin plants classes (described in H 1.1), or 
the classes and unvegetated areas (can include open water or mudflats) is high, moderate, low, or none. If you 
have four or more plant classes or three classes and open water, the rating is always high.     

        None = 0 points   Low = 1 point  Moderate = 2 points 

All three diagrams 

in this row 

are HIGH = 3points 

x

0 0 0

0 40 40
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Wetland name or number ______ 

Wetland Rating System for Western WA: 2014 Update 14 
Rating Form – Effective January 1, 2015  

H 1.5. Special habitat features: 

strata) 

Total for H 1 Add the points in the boxes above 

Rating of Site Potential  If score is:       15-18 = H 7-14 = M 0-6 = L Record the rating on the first page 

H 2.0. Does the landscape have the potential to support the habitat functions of the site?  

H 2.1. Accessible habitat (include only habitat that directly abuts wetland unit). 

Calculate: % undisturbed habitat       + [(% moderate and low intensity land uses)/2]       = ___%

If total accessible habitat is:     

> 
1
/3 (33.3%) of 1 km Polygon points = 3

20-33% of 1 km Polygon points = 2 

10-19% of 1 km Polygon points = 1 

< 10% of 1 km Polygon points = 0 

H 2.2. Undisturbed habitat in 1 km Polygon around the wetland. 

Calculate: % undisturbed habitat __    + [(% moderate and low intensity land uses)/2] __    = ____%

Undisturbed habitat > 50% of Polygon points = 3 

Undisturbed habitat 10-50% and in 1-3 patches poins = 2 

Undisturbed habitat 10-50% and > 3 patches points = 1 

Undisturbed habitat < 10% of 1 km Polygon points = 0 

H 2.3. Land use intensity in 1 km Polygon: If 

> 50% of 1 km Polygon is high intensity land use points = (- 2)           

≤ 50% of 1 km Polygon is high intensity points = 0 

Total for H 2 Add the points in the boxes above 

Rating of Landscape Potential  If score is:       4-6 = H 1-3 = M        < 1 = L Record the rating on the first page 

H 3.0. Is the habitat provided by the site valuable to society? 

H 3.1. Does the site provide habitat for species valued in laws, regulations, or policies? Choose only the highest score 
that applies to the wetland being rated. 

Site meets ANY of the following criteria:  points = 2 

 It has 3 or more priority habitats within 100 m (see next page)

 It provides habitat for Threatened or Endangered species (any plant or animal on the state or federal lists)

 It is mapped as a location for an individual WDFW priority species

 It is a Wetland of High Conservation Value as determined by the Department of Natural Resources

 It has been categorized as an important habitat site in a local or regional comprehensive plan, in a
Shoreline Master Plan, or in a watershed plan

Site has 1 or 2 priority habitats (listed on next page) within 100 m points = 1 

Site does not meet any of the criteria above points = 0 

Rating of Value  If score is:       2 = H          1 = M     0 = L Record the rating on the first page  

Check the habitat features that are present in the wetland.  The number of checks is the number of points. 

____Large, downed, woody debris within the wetland (> 4 in diameter and 6 ft long). 

____Standing snags (dbh > 4 in) within the wetland 

____Undercut banks are present for at least 6.6 ft (2 m) and/or overhanging plants extends at least 3.3 ft (1 m) 

over a stream (or ditch) in, or contiguous with the wetland, for at least 33 ft (10 m) 

____Stable steep banks of fine material that might be used by beaver or muskrat for denning  (> 30 degree 
slope) OR signs of recent beaver activity are present (cut shrubs or trees that have not yet weathered 

where wood is exposed) 

___    At least ¼ ac of thin-stemmed persistent plants or woody branches are present in areas that are

permanently or seasonally inundated  (structures for egg-laying by amphibians) 

____Invasive plants cover less than 25% of the wetland area in every stratum of plants (see H 1.1 for list of 
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Wetland name or number ______ 

Wetland Rating System for Western WA: 2014 Update           15 
Rating Form – Effective January 1, 2015  

                                                                                 

WDFW Priority Habitats 

Priority habitats listed by WDFW (see complete descriptions of WDFW priority habitats, and the counties in which they can 
be found, in:  Washington Department of Fish and Wildlife. 2008.  Priority Habitat and Species List. Olympia, Washington. 
177 pp. http://wdfw.wa.gov/publications/00165/wdfw00165.pdf or access the list from here: 
http://wdfw.wa.gov/conservation/phs/list/) 

Count how many of the following priority habitats are within 330 ft (100 m) of the wetland unit:  NOTE:  This question is 
independent of the land use between the wetland unit and the priority habitat.  

 Aspen Stands:  Pure or mixed stands of aspen greater than 1 ac (0.4 ha). 
 

 Biodiversity Areas and Corridors:  Areas of habitat that are relatively important to various species of native fish and 
wildlife (full descriptions in WDFW PHS report). 
 

 Herbaceous Balds:  Variable size patches of grass and forbs on shallow soils over bedrock. 
 

 Old-growth/Mature forests:  Old-growth west of Cascade crest – Stands of at least 2 tree species, forming a multi-
layered canopy with occasional small openings; with at least 8 trees/ac (20 trees/ha ) > 32 in (81 cm) dbh or > 200 
years of age. Mature forests – Stands with average diameters exceeding 21 in (53 cm) dbh; crown cover may be less 
than 100%; decay, decadence, numbers of snags, and quantity of large downed material is generally less than that 
found in old-growth; 80-200 years old west of the Cascade crest. 
 

 Oregon White Oak:  Woodland stands of pure oak or oak/conifer associations where canopy coverage of the oak 
component is important (full descriptions in WDFW PHS report p. 158 – see web link above). 
 

 Riparian:  The area adjacent to aquatic systems with flowing water that contains elements of both aquatic and 
terrestrial ecosystems which mutually influence each other. 
 

 Westside Prairies:  Herbaceous, non-forested plant communities that can either take the form of a dry prairie or a wet 
prairie (full descriptions in WDFW PHS report p. 161 – see web link above). 
 

 Instream:  The combination of physical, biological, and chemical processes and conditions that interact to provide 
functional life history requirements for instream fish and wildlife resources. 
 

 Nearshore:  Relatively undisturbed nearshore habitats.  These include Coastal Nearshore, Open Coast Nearshore, and 
Puget Sound Nearshore. (full descriptions of habitats and the definition of relatively undisturbed are in WDFW report – 
see web link on previous page).  
 

 Caves:  A naturally occurring cavity, recess, void, or system of interconnected passages under the earth in soils, rock, 
ice, or other geological formations and is large enough to contain a human.  
 

 Cliffs:  Greater than 25 ft (7.6 m) high and occurring below 5000 ft elevation. 
 

 Talus: Homogenous areas of rock rubble ranging in average size 0.5 - 6.5 ft (0.15 - 2.0 m), composed of basalt, andesite, 
and/or sedimentary rock, including riprap slides and mine tailings. May be associated with cliffs. 
 

 Snags and Logs:  Trees are considered snags if they are dead or dying and exhibit sufficient decay characteristics to 
enable cavity excavation/use by wildlife. Priority snags have a diameter at breast height of > 20 in (51 cm) in western 
Washington and are > 6.5 ft (2 m) in height.  Priority logs are > 12 in (30 cm) in diameter at the largest end, and > 20 ft 
(6 m) long. 

Note: All vegetated wetlands are by definition a priority habitat but are not included in this list because they are addressed 
elsewhere.  
 

http://wdfw.wa.gov/publications/00165/wdfw00165.pdf
http://wdfw.wa.gov/conservation/phs/list/
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Rating Form – Effective January 1, 2015  

CATEGORIZATION BASED ON SPECIAL CHARACTERISTICS 
Wetland Type 

Check off any criteria that apply to the wetland. Circle the category when the appropriate criteria are met.  

Category 
 

SC 1.0. Estuarine wetlands  
Does the wetland meet the following criteria for Estuarine wetlands? 

 The dominant water regime is tidal,  

 Vegetated, and  

 With a salinity greater than 0.5 ppt Yes –Go to SC 1.1        No= Not an estuarine wetland 

 

SC 1.1.  Is the wetland within a National Wildlife Refuge, National Park, National Estuary Reserve, Natural Area 
Preserve, State Park or Educational, Environmental, or Scientific Reserve designated under WAC 332-30-151?
 Yes = Category I        No - Go to SC 1.2 

 

Cat. I 

SC 1.2. Is the wetland unit at least 1 ac in size and meets at least two of the following three conditions?  

 The wetland is relatively undisturbed (has no diking, ditching, filling, cultivation, grazing, and has less 
than 10% cover of non-native plant species.  (If non-native species are Spartina, see page 25) 

 At least ¾ of the landward edge of the wetland has a 100 ft buffer of shrub, forest, or un-grazed or un-
mowed grassland.  

 The wetland has at least two of the following features: tidal channels, depressions with open water, or 
contiguous freshwater wetlands.  Yes = Category I        No = Category II 

 

Cat. I  

 

Cat. II 

 

SC 2.0.  Wetlands of High Conservation Value  (WHCV) 
SC 2.1. Has the WA Department of Natural Resources updated their website to include the list of Wetlands of High 

Conservation Value? Yes – Go to SC 2.2        No – Go to SC 2.3 
SC 2.2. Is the wetland listed on the WDNR database as a Wetland of High Conservation Value?  

 Yes = Category I          No = Not a WHCV 
SC 2.3. Is the wetland in a Section/Township/Range that contains a Natural Heritage wetland?   

http://www1.dnr.wa.gov/nhp/refdesk/datasearch/wnhpwetlands.pdf  
  Yes – Contact WNHP/WDNR and go to SC 2.4        No  = Not a WHCV 
SC 2.4. Has WDNR identified the wetland within the S/T/R as a Wetland of High Conservation Value and listed it on 

their website?  Yes = Category I        No = Not a WHCV 

 

Cat. I 

SC 3.0. Bogs   
Does the wetland (or any part of the unit) meet both the criteria for soils and vegetation in bogs? Use the key 
below. If you answer YES you will still need to rate the wetland based on its functions.  

SC 3.1. Does an area within the wetland unit have organic soil horizons, either peats or mucks, that compose 16 in or 
more of the first 32 in of the soil profile?  Yes – Go to SC 3.3        No – Go to SC 3.2 

SC 3.2. Does an area within the wetland unit have organic soils, either peats or mucks, that are less than 16 in deep 
over bedrock, or an impermeable hardpan such as clay or volcanic ash, or that are floating on top of a lake or 
pond? Yes – Go to SC 3.3          No = Is not a bog  

SC 3.3. Does an area with peats or mucks have more than 70% cover of mosses at ground level, AND at least a 30% 
cover of plant species listed in Table 4?  Yes = Is a Category I bog        No –  Go to SC 3.4 

 NOTE: If you are uncertain about the extent of mosses in the understory, you may substitute that criterion by 
measuring the pH of the water that seeps into a hole dug at least 16 in deep. If the pH is less than 5.0 and the 
plant species in Table 4 are present, the wetland is a bog.  

SC 3.4. Is an area with peats or mucks forested (> 30% cover) with Sitka spruce, subalpine fir, western red cedar, 
western hemlock, lodgepole pine, quaking aspen, Engelmann spruce, or western white pine, AND any of the 
species (or combination of species) listed in Table 4 provide more than 30% of the cover under the canopy?
 Yes = Is a Category I bog        No = Is not a bog  

 

 

 

 

 

 

 
Cat. I 

  

http://www1.dnr.wa.gov/nhp/refdesk/datasearch/wnhpwetlands.pdf
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Rating Form – Effective January 1, 2015  

SC 4.0. Forested Wetlands  

Does the wetland have at least 1 contiguous acre of forest that meets one of these criteria for the WA 
Department of Fish and Wildlife’s forests as priority habitats? If you answer YES you will still need to rate 
the wetland based on its functions.  

 Old-growth forests (west of Cascade crest): Stands of at least two tree species, forming a multi-layered 
canopy with occasional small openings; with at least 8 trees/ac (20 trees/ha) that are at least 200 years of 
age OR have a diameter at breast height (dbh) of 32 in (81 cm) or more.   

 Mature forests (west of the Cascade Crest): Stands where the largest trees are 80- 200 years old OR the 
species that make up the canopy have an average diameter (dbh) exceeding 21 in (53 cm). 

 Yes =  Category I        No = Not a forested wetland for this section 

 

 

 

 

 

 
Cat. I 

SC 5.0. Wetlands in Coastal Lagoons  
Does the wetland meet all of the following criteria of a wetland in a coastal lagoon? 

 The wetland lies in a depression adjacent to marine waters that is wholly or partially separated from 
marine waters by sandbanks, gravel banks, shingle, or, less frequently, rocks  

 The lagoon in which the wetland is located contains ponded water that is saline or brackish (> 0.5 ppt) 
during most of the year in at least a portion of the lagoon (needs to be measured near the bottom) 

 Yes – Go to SC 5.1        No = Not a wetland in a coastal lagoon 
SC 5.1. Does the wetland meet all of the following three conditions?    

 The wetland is relatively undisturbed (has no diking, ditching, filling, cultivation, grazing), and has less 
than 20% cover of aggressive, opportunistic plant species (see list of species on p. 100). 

 At least ¾ of the landward edge of the wetland has a 100 ft buffer of shrub, forest, or un-grazed or un-
mowed grassland. 

 The wetland is larger than 
1
/10 ac (4350 ft

2
) 

   Yes = Category I        No = Category II 

 
 
 
 
 

Cat. I 
 
 
 

Cat. II 

SC 6.0. Interdunal Wetlands   
Is the wetland west of the 1889 line (also called the Western Boundary of Upland Ownership or WBUO)?  If 
you answer yes you will still need to rate the wetland based on its habitat functions.  

In practical terms that means the following geographic areas: 

 Long Beach Peninsula: Lands west of SR 103 

 Grayland-Westport: Lands west of SR 105 

 Ocean Shores-Copalis: Lands west of SR 115 and SR 109 
 Yes – Go to SC 6.1        No = not an interdunal wetland for rating 

 
SC 6.1. Is the wetland 1 ac or larger and scores an 8 or 9 for the habitat functions on the form (rates H,H,H or H,H,M 

for the three aspects of function)? Yes = Category I        No – Go to SC 6.2 
SC 6.2. Is the wetland 1 ac or larger, or is it in a mosaic of wetlands that is 1 ac or larger?    
  Yes = Category II        No – Go to SC 6.3 
SC 6.3. Is the unit between 0.1 and 1 ac, or is it in a mosaic of wetlands that is between 0.1 and 1 ac?    
  Yes = Category III        No = Category IV 

 

 
 
 
 
 

Cat I 
 
 
 

Cat. II 
 
 

Cat. III 
 
 

Cat. IV 

Category of wetland based on Special Characteristics 
If you answered No for all types, enter “Not Applicable” on Summary Form 
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RF 1: Cowardin Plant Classes
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Becky Rieger 
Home Address:                                                   
901 L Street                   Phone: (360) 219-3343 
Centralia, WA 98531         
 
Education  

Associates Degree in Arts 
  Centralia Community College    Centralia, Washington 
  Date of Graduation: June 2007 
   
  Associates Degree in Applied Science 
  Major in Geographic Information Systems 
  Grays Harbor Community College    Aberdeen, Washington 
  Date of Graduation: June 2002 
 
Continuing Education / Awards / Organizations 
 

 Coastal Training Program  
o Certificate in Using the Revised Wetland Rating System (2014) 
o Certificate in Identifying Hydric Soils (2012) 
o Certificate in Using the Revised Wetland Rating System (2007) 

 

 Oregon State University (2006) 
o Certificate in Soil Identification 

 

 Portland State University Wetland Program (2006) 
o Certificate in Wetland Delineation Course 
o Certificate in Advanced Hydric Soils and Hydrology Course 
o Certificate in Hydrophytic Vegetation Identification Coarse 

  
Licensed On-Site Wastewater Designer (2009-Current) License # 5100369  
 
Olympia Master Builders 

o Lewis County Chapter Vice President 
o Olympia Master Builders Associate Vice President 

  
Washington On-Site Sewage Association 

o SW Washington Designer Rep. (2018 – Current) 
 
Professional Experience 
  Licensed Designer / Wetland Specialist / Owner          May 5, 2010 - Current 
  Environmental Design, LLC              

 Complete Site and Soil Evaluations, Site Consultations, Topography Field Work 
 Complete Septic Designs and mapping projects using MicroSurvey 
 Complete Wetland and other Critical Area Reports per regulations in multiple 

jurisdictions 
 Perform presentations to educate people about wetlands and septic systems 

 
Assistant Designer / Certified Wetland Specialist             Feb. 24, 2005 – Oct. 30, 2007 

  Goode & Associates               Supervisor: Jeannie Yackley 
 Complete designs of on-site wastewater designs for county submittal 
 Communicate with county regulators, installers, and clients 
 Conduct wetland determinations, delineations, mitigations and consultations 
 Research projects, apply for permits, and conduct final inspections on installed septic 

systems 
 Perform presentations to educate people about wetlands and septic systems 
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