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Appendix B 

Allowed Use Comparison  

Zoning Matrix 

Conforming Use 
Limited Open 

Space (LOS) 

General 

Commercial (GC) 

Mixed Use 

Commercial P8 (MUC) 

Aviation       

Aircraft and flight schools       

Aircraft hangars and parking areas       

Aircraft sales, rentals, repair (major and minor), 

rebuilds, and maintenance services 

      

Airports, landing fields, and heliports EPF     

Aviation fuel sales       

Storage and sale of aviation fuel, oil, and other 

fluids commonly used in aircraft 

      

Government and Education       

Fire stations C P P 

Government facilities   C P 

Jails       

Libraries   P P 

Preschools C C C 

Schools C C C 

State and local correctional facilities       

State educational facilities including colleges, 

community colleges, and universities, ten acres in 

size or larger 

  EPF EPF 

Work release facilities     EPF 

Health Services       

Clinics, health services   P P 

Hospitals   EPF EPF 

In-patient facilities, including substance abuse and 

mental health facilities 

  C C 

Industrial Uses       

Animal shelters   C C 

Animal slaughtering, processing, and/or incidental 

rendering 

S S   

Asphalt batch plants (mix asphalt)       

Auto wrecking yards       

Cement manufacturing S     

Fabrication shops   C C 

Mineral extraction S     

Outdoor storage     A 

Printing plants     P 

Processing of sand, gravel, rock, black soil, and 

other natural deposits 

S     

Recycling centers     C 

Shake and shingle mills       



Appendix B 

Allowed Use Comparison  

Zoning Matrix 

Conforming Use 
Limited Open 

Space (LOS) 

General 

Commercial (GC) 

Mixed Use 

Commercial P8 (MUC) 

Tow truck operations   C C 

Warehouses   P A 

Infrastructure/Utilities       

Electrical transmission lines of higher voltage than 

115 kV, in existing corridors 

P P P 

Electrical transmission lines of higher voltage than 

115 kV, in new corridors 

C C C 

Regional transit stations, including bus, train, and 

other high-capacity vehicle bases 

EPF EPF EPF 

Sewer treatment plants/facilities EPF   EPF 

State and regional transportation facilities including 

highways of statewide significance 

EPF EPF EPF 

Utility power-generating facilities, public or private, 

including hydroelectric 

    S 

Utility services P P P 

Parks/Recreation       

Parks and recreation facilities C4   P 

Parks, RV C C   

Public stables C     

Residential and Associated Uses       

Accessory dwelling units     P 

Dwellings, caretaker/     C 

security       

Dwellings, duplex       

Dwellings, farm worker A A   

Dwellings, mobile home/manufactured home P     

Dwellings, multifamily     P 

Dwellings, single-family P   1,2 

Dwellings, townhouse     P 

Family day care     A 

Group homes, Type 1 P     

Group homes, Type 2 C2     

Halfway houses EPF     

Home occupations     P 

Mobile/manufactured home parks       

Model home(s) and sales offices     P 

Nursing and/or convalescent homes   C P 

Retirement housing/     P 

Assisted living facilities       

Temporary dwelling unit     A 



Appendix B 

Allowed Use Comparison  

Zoning Matrix 

Conforming Use 
Limited Open 

Space (LOS) 

General 

Commercial (GC) 

Mixed Use 

Commercial P8 (MUC) 

Retail and Commercial       

Art galleries   P P 

Bakeries   P P 

Breweries     P 

Breweries, micro   P P 

Coffee shops   P P 

Convenience stores   P P 

Department stores   P   

Drug store/pharmacy   P P 

Garden produce P P P 

Greenhouses, retail P P P 

Grocery stores   P P 

Hardware store 1   P P 

Hardware store 2   P C 

Home improvement centers   P   

Lumber yards   P A 

Motor vehicle sales facility   P P 

Restaurants   P P 

Retail stores   P P 

Secondhand stores   P P 

Taverns   P P 

Tool sales and rental   P P 

Wholesale establishments     P 

Service       

Amusement facilities   P P 

Auto repair, minor   P P 

Auto repair, major   P C 

Banks   P P 

Bed and breakfasts C     

Car washes   P P 

Cleaning establishments   P P 

Clubs   P P 

Clubs, fitness P P P 

Day care centers C1 C1 P 

Fix-it shops   P A 

Hotels     C 

Kennels   C C 

Locksmiths   P P 



Appendix B 

Allowed Use Comparison  

Zoning Matrix 

Conforming Use 
Limited Open 

Space (LOS) 

General 

Commercial (GC) 

Mixed Use 

Commercial P8 (MUC) 

Mini self-storage       

Motels   P C 

Print shops   P P 

Professional offices   P P 

Religious institution C P P 

Research facilities     P 

Service establishments   P P 

Service stations   P P 

Veterinary clinics/animal hospitals   C P11 

Other       

Adult entertainment (business use)   P1   

Agricultural uses P     

Cemeteries C     

Hazardous/dangerous waste facilities   EPF EPF 

Mortuaries   P P 

Parking lots   A P 

Shooting ranges (indoor)   P P 

Solid waste handling and/or transfer facilities   EPF   

Solid waste landfills       

Note:  

P = Permitted use;  

A = Accessory use;  

C = Requires a conditional use permit;  

S = Requires a special use permit;  

EPF = Essential public facility (see Chapter 18.15 MMC) 
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8410 154th Avenue NE 

Redmond, Washington 98052 

425.861.6000 

 

June 16, 2013 

Heritage Baptist Fellowship  

c/o PACE 

11255 Kirkland Way, Suite 300 

Kirkland, Washington 98033  

Attention: Susan Boyd 

Subject: Geotechnical Consultation Services 

Proposed Development  

Monroe, Washington  

File No. 21119-001-00 

INTRODUCTION AND SCOPE 

This letter presents our opinion of the potential impact of a proposed development to the stability of a 

nearby steep slope located on the east side of Monroe, Washington.  We understand the development 

will be located on five parcels within the central portion of a grass field situated between the north side of 

State Route 2 (SR 2) and a steep slope that slopes up to a residential neighborhood along Calhoun Road 

and Rivmont Drive East.  An existing drainage channel meanders in the vicinity of the toe of the slope. 

Our services were requested to review geologic, topographic, and available information for the site, to 

complete a brief geologic reconnaissance to assess the existing slope conditions and observe conditions 

within the proposed development area, and to prepare a brief letter of our opinion of the potential 

impacts of the development to the stability of the steep slope. 

SITE CONDITIONS 

Geology 

Geologic maps of the site area identify subsurface soils to consist of recent alluvium in the proposed 

development area, organic peat and silt in the vicinity of the drainage channel, transitional beds of clay, 

fine sand, and silt along the steep slope, and outwash deposits at the top of the slope.  Landslide 

deposits are also mapped on a portion of the steep slope in the western area of the site. 

Alluvial soils located in the proposed development area are described to consist of sand, gravel, silt, and 

peat.  The transitional beds mapped along the slopes consist primarily of finer grained silt, clay and sand.  

This geologic unit is typically stiff or medium dense to dense and can be unstable in steep terrain.  

Advance and recessional outwash deposits are mapped above the transitional beds at the top of the 

slope.  These soils typically consist of clean, stratified granular deposits of sand and gravel.  The advance 

outwash is in a dense to very dense condition and the recessional outwash is in a medium dense 
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SITE	  DESCRIPTION	  
	  
Wetland	  Resources,	   Inc.	   (WRI)	  delineated	   the	  on-‐site	  wetlands	  and	   the	  southern	  boundary	  of	  
the	   on-‐site	   stream/slough	   in	   June	   2013,	   on	   the	   42.81-‐acre	   acre	   site	   located	   east	   of	   the	  
intersection	  of	  State	  Route	  2	  &	  Old	  Owen	  Road	  in	  the	  City	  of	  Monroe,	  Washington.	  The	  site	  is	  
located	  in	  a	  portion	  of	  Sections	  5	  and	  6,	  Township	  27N,	  Range	  7E,	  W.M.	  	  All	  Information	  about	  
off-‐site	   features	   described	   in	   this	   report	   was	   gathered	   from	   visual	   observations	   from	   the	  
subject	   site,	   along	   public	   roads	   and	   right-‐of-‐ways,	   and	   aerial	   photographs	   of	   the	   site	   and	  
surrounding	  area.	  
	  
The	  majority	  of	  the	  site	  is	  relatively	  flat	  with	  the	  exception	  of	  a	  steep	  south	  aspect	  slope	  along	  
the	   northerly	   edge	   of	   the	   property.	   The	   site	   is	   characterized	   by	   an	   stream/slough	   that	  
horseshoes	  through	  the	  sites	  south	  of	  the	  slope.	  	  S.R.	  2	  borders	  the	  southern	  edge	  of	  the	  site	  
with	   a	   railroad	   track	   running	   parallel	   just	   south	   of	   the	   highway.	   	   The	   subject	   property	   has	  
historically	   been	   used	   for	   agriculture	   and	   is	   currently	   dominated	   by	   herbaceous	   plants	   and	  
pasture	  grasses.	   	  Forested	  areas	  are	  present	  along	  the	  edges	  of	  the	  subject	  site	  and	  a	  narrow	  
stand	   of	   trees	   is	   located	   in	   the	   northeast	   section	   of	   the	   site.	   	   Dense,	   established	   Himalayan	  
blackberry	   stands	   are	   located	   along	   the	   edges	   of	   the	   stream/slough	   channel	   that	   moves	  
through	  the	  site.	  	  A	  driveway	  off	  of	  SR	  2	  provides	  access	  to	  the	  site	  and	  an	  old	  road	  crosses	  the	  
slough	  on	  the	  eastern	  side	  of	  the	  site.	  	  Historic	  aerial	  photos	  show	  an	  access	  road	  running	  from	  
SR	  2	  across	  the	  site	  to	  the	  slough	  crossing.	  	  No	  structures	  currently	  exist	  on	  site.	  
	  
This	  stream/slough	  was	  historically	  a	  channel	  of	  the	  Skykomish	  River	  	  and	  is	  now	  and	  “oxbow”	  
that	   enters	   the	   site	   near	   the	   southeast	   property	   corner.	   	   	   The	   stream/slough	   receives	  water	  
from	  a	  ditch	  that	  flows	  along	  SR	  2,	  which	  appears	  to	  receive	  water	  from	  other	  drainage	  ditches	  
on	  properties	   to	   the	  east	  of	   the	  subject	   site.	   	  A	  culvert	   runs	  under	  SR	  2	  and	  ends	  before	   the	  
railroad	   tracks,	   was	   observed	   on	   the	   east	   area	   of	   the	   slough.	   	   It	   is	   likely	   the	   water	   moving	  
through	  this	  culvert	  also	  connected	  to	  a	  channel	  on	  the	  south	  side	  of	   the	  railroad	  tracks,	  but	  
visual	  information	  gathered	  along	  SR	  2	  was	  inconclusive.	  	  
	  
After	  the	  stream/slough	  enters	  the	  site,	  it	  continues	  northwest	  to	  the	  base	  of	  the	  steep	  slope,	  
follows	   the	   slope	   from	   east	   to	   west	   and	   then	   flows	   southwest	   and	   exits	   the	   site	   near	   the	  
southwest	  corner.	  	  As	  the	  slough	  approaches	  SR	  2	  off-‐site,	  it	  flows	  into	  a	  four-‐foot	  concrete	  box	  
culvert.	  	  This	  culvert	  is	  several	  hundred	  feet	  long	  and	  goes	  under	  SR	  2.	  	  Approximately	  30	  feet	  
south	  of	  where	   the	   culvert	  under	   SR	  2	  daylights,	  water	   from	   the	   slough	   continues	   through	  a	  
second	   four	   foot	   concrete	   round	   culvert	   under	   the	   railroad	   tracks.	   	   The	   railroad	   culvert	   is	  
approximately	   55	   feet	   long	   and	   daylights	   directly	   into	   the	   Skykomish	   River.	   	   There	   are	   no	  
significant	  barriers	  that	  would	  impede	  the	  passage	  of	  fish	  from	  the	  Skykomish	  River	  into	  the	  on-‐
site	  slough	  during	  high	  flow	  periods	  and	  flood	  events.	  
	  
Three	  wetland	  areas	  were	  identified	  on-‐site	  as	  part	  of	  this	  investigation.	  	  One	  wetland	  complex	  
is	  immediately	  adjacent	  to	  the	  slough	  in	  the	  central	  and	  east	  areas	  of	  the	  site	  and	  continues	  off-‐
site	  to	  the	  east	  (Wetland	  A).	  	  A	  second	  wetland	  is	  along	  the	  northeast	  edge	  of	  the	  property	  and	  
also	   continues	   off-‐site	   to	   the	   east	   (Wetland	   B).	   	   A	   third	   small	   wetland	   is	   located	  within	   the	  
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central	  pasture	  area	  and	  is	  entirely	  on-‐site	  (Wetland	  C).	  
	  

PROJECT	  DESCRIPTION	  
	  
The	  proposed	  action	   is	   a	   change	   in	   the	   comprehensive	   land	  use	  designation	  and	   subsequent	  
rezone	   of	   the	   project	   area	   from	   Limited	  Open	   Space	   (LOS)	   to	  General	   Commercial	   (GC).	   	   No	  
specific	  development	  plans	  exist	  at	  this	  time.	  
	  

	  
REVIEW	  OF	  EXISTING	  INFORMATION	  

	  
Before	   conducting	   the	   on-‐site	   investigation,	   a	   literature	   review	   was	   performed	   to	   identify	  
records	   of	   wetlands	   and	   streams	   within	   the	   project	   area.	   The	   following	   information	   was	  
examined:	  
	  

• U.S.	  Geological	  Survey	  (USGS)	  topographic	  map	  (USGS,	  2011)	  
• National	  Wetlands	  Inventory	  map	  of	  project	  area	  -‐	  online	  version	  located	  at:	  

http://www.fws.gov/wetlands/Data/mapper.html)	  
• Web	  Soil	  Survey	  (USDA)	  located	  at:	  

http://www.or.nrcs.usda.gov/pnw_soil/wa_reports.html	  
• City	  of	  Monroe	  Critical	  Areas	  Regulations,	  Chapter	  20.05	  
• City	  of	  Monroe	  Critical	  Areas	  and	  Buffers	  Map	  located	  at:	  

http://www.monroewa.gov/DocumentCenter/Home/View/199	  
• Snohomish	  County	  Landscape	  Imaging	  “Snoscape”	  website	  located	  at:	  

http://gis.snoco.org/maps/snoscape/viewer.htm	  
• Hydric	  Soils	  List	  Snohomish	  County	  Area	  Washington	  (NRCS,	  2001)	  
• National	  List	  of	  Vascular	  Plant	  Species	  that	  Occur	  in	  Wetlands:	  1996	  National	  Summary	  

Indicator	  by	  Region	  and	  Subregion	  (USFWS,	  March	  2,	  1997)	  
• WDFW	  Priority	  Habitats	  and	  Species	  Maps	  –	  online	  version	  located	  at:	  

http://wdfw.wa.gov/mapping/phs/	  
	  
	  

SHORELINE	  DESIGNATION	  
	  
Due	   to	   the	   close	   proximity	   and	   association	  with	   the	   Skykomish	  River,	   the	  on-‐site	   slough	   and	  
associated	  riparian	  wetland	  complex	  fall	  under	  the	  jurisdiction	  of	  the	  Shorelines	  Management	  
Act	   WAC	   173	   and	   the	   City	   of	   Monroe’s	   Shoreline	   Master	   Program.	   	   A	   200-‐foot	   Shoreline	  
Designation	   from	   the	   edge	   of	   the	   ordinary	   high	   water	   mark	   of	   the	   slough	   and	   associated	  
wetlands	   applies	   to	   a	   portion	   of	   the	   site	   (City	   of	  Monroe’s	   Shoreline	  Master	   Program).	   	   The	  
placement	   of	   fill	   or	   other	   disturbance	   to	   the	   slough/stream,	   associated	   wetlands,	   or	   areas	  
within	   the	   200-‐foot	   Shoreline	  Designation	  would	   require	   a	   Shoreline	   Permit	   from	   the	  City	   of	  
Monroe.	  
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WETLAND	  AND	  STREAM	  CLASSIFICATIONS	  -‐	  COWARDIN	  SYSTEM	  
	  
According	   to	   the	  Cowardin	  System,	  as	  described	   in	  Classification	  of	  Wetlands	  and	  Deepwater	  
Habitats	  of	  the	  United	  States,	  the	  classifications	  for	  subject	  wetland	  and	  stream	  are	  as	  follows:	  
	  
Wetland	  A:	  Palustrine,	  Emergent,	  Persistent,	  Semi-‐permanently	  Flooded.	  
	  
Wetland	  B:	  	  Palustrine,	  Emergent,	  Persistent,	  Seasonally	  Flooded.	  
	  
Wetland	  C:	  	  Palustrine,	  Emergent,	  Persistent,	  Temporarily	  Flooded.	  
	  
Stream:	  	  Riverine,	  Lower	  Perennial,	  Unconsolidated	  Bottom,	  Mud.	  
	  
	  

WETLAND	  AND	  STREAM	  CLASSIFICATION	  -‐	  CITY	  OF	  MONROE	  	  
	  
As	   required	   by	   the	   City	   of	   Monroe	   Critical	   Areas	   Regulations,	   Chapter	   20.05,	   the	   on-‐site	  
wetlands	  were	   rated	  and	  classified	  using	   the	  Washington	  State	  Department	  of	  Ecology	   (DOE)	  
Wetland	  Rating	  system.	  	  Streams	  were	  classified	  using	  the	  water	  typing	  system	  set	  forth	  in	  WAC	  
222-‐16-‐031.	  	  The	  wetlands	  and	  stream	  are	  classified	  as	  follows:	  
	  
Wetland	  A	  –	  Category	  II	  
This	  wetland	  complex	  is	  immediately	  adjacent	  to	  the	  slough,	  with	  a	  section	  continuing	  off-‐site	  
to	   the	  east.	   	  Wetland	  A	  contains	  both	   riverine	  and	  depressional	   characteristics	  and	   therefore	  
was	   rated	  as	  a	  depressional	  wetland.	   	   This	  wetland	   receives	  a	   total	   score	  of	  54	  points	   for	  all	  
wetland	  functions,	  including	  25	  points	  for	  habitat	  functions.	  	  With	  a	  total	  score	  between	  51	  and	  
69	  points,	  this	  wetland	  is	  classified	  as	  a	  Category	  II	  wetland.	  	  In	  the	  city	  of	  Monroe,	  Category	  II	  
wetlands	  are	  typically	  dedicated	  100-‐foot	  buffers.	  	  	  
	  
Wetland	  B	  –	  Category	  III	  
This	   wetland	   is	   a	   slope	   wetland	   at	   the	   toe	   of	   a	   steep	   slope	   located	   north	   of	   the	   subject	  
property.	  	  Wetland	  B	  receives	  a	  total	  score	  of	  38	  points	  for	  all	  wetland	  functions,	  including	  16	  
points	  for	  habitat	  functions.	  	  In	  the	  city	  of	  Monroe,	  Category	  III	  wetlands	  are	  typically	  dedicated	  
75-‐foot	  buffers.	  
	  
Wetland	  C	  –	  Category	  III	  
This	  wetland	  is	  a	  small	  wetland	  located	  in	  a	  topographic	  depression	  in	  the	  pasture	  area	  of	  the	  
site.	  	  Wetland	  C	  receives	  a	  total	  score	  of	  36	  points	  for	  all	  wetland	  functions,	  including	  12	  points	  
for	  habitat	   functions.	   	   In	  the	  city	  of	  Monroe,	  Category	   III	  wetlands	  are	  typically	  dedicated	  75-‐
foot	  buffers.	  
	  
Stream/Slough	  –	  Type	  1	  Water	  
The	  slough	  is	  classified	  as	  a	  shoreline	  of	  the	  state	  and	  therefore	  is	  classified	  as	  a	  Type	  1	  Water.	  
The	  slough	  has	  potential	   to	  support	  salmonids	  due	  to	  connectivity	  with	   the	  Skykomish	  River.	  	  
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Several	   species	   of	   salmonids	   use	   the	   Skykomish	   River	   for	   breeding	   and	   migration.	   	   Type	   1	  
streams	  in	  the	  City	  of	  Monroe	  are	  typically	  dedicated	  200-‐foot	  protective	  buffers.	  
	  

	  
WETLAND	  DETERMINATION	  REPORT	  

	  
Methodology	  
Wetland	  conditions	  were	  evaluated	  using	  routine	  methodology	  described	  in	  the	  2010	  Regional	  
Supplement	   to	   the	   Corps	   of	   Engineers	   Wetland	   Delineation	   Manual:	   Western	   Mountains,	  
Valleys,	   and	   Coast	   Region	   (Version	   2.0),	   	   (referred	   as	   2010	   Regional	   Supplement).	   	   The	  
methodology	   in	   the	   2010	  Regional	   Supplement	   coincides	  with	   the	  methodology	   described	   in	  
the	   Washington	   State	   Wetlands	   Identification	   and	   Delineation	   Manual	   (Washington	   State	  
Department	   of	   Ecology	   Publication	   #96-‐94,	   March	   1997).	   	   In	   general,	   wetland	   delineation	  
consisted	  of	  two	  tasks:	  (1)	  assessing	  vegetation,	  soil,	  and	  hydrologic	  characteristics	  to	   identify	  
areas	  meeting	   the	  wetland	   identification	   criteria,	   and	   (2)	  mapping	  wetland	   boundaries	   using	  
aerial	  photography	  and	  existing	  survey	  information.	  
	  
The	  following	  criteria	  descriptions	  were	  used	  in	  the	  wetland	  boundary	  determination:	  
	  
Vegetation	  Criteria	  
The	   2010	   Regional	   Supplement	   defines	   hydrophytic	   vegetation	   as	   “the	   community	   of	  
macrophytes	  that	  occurs	  in	  areas	  where	  inundation	  or	  soil	  saturation	  is	  either	  permanent	  or	  of	  
sufficient	  frequency	  and	  duration	  to	  exert	  a	  controlling	  influence	  of	  the	  plant	  species	  present.”	  
Field	   indicators	   were	   used	   to	   determine	   whether	   the	   vegetation	   meets	   the	   definition	   for	  
hydrophytic	  vegetation.	  
	  
Soils	  Criteria	  and	  Mapped	  Description	  
The	   National	   Technical	   Committee	   for	   Hydric	   Soils,	   as	   described	   in	   the	   2010	   Regional	  
Supplement,	  defines	  hydric	  soils	  as	  “a	  soil	  that	  formed	  under	  conditions	  of	  saturation,	  flooding,	  
or	   ponding	   long	   enough	   during	   the	   growing	   season	   to	   develop	   anaerobic	   conditions	   in	   the	  
upper	  part.”	  	  Field	  indicators	  were	  used	  to	  determine	  whether	  a	  given	  soil	  meets	  the	  definition	  
for	  hydric	  soils.	  
	  
The	  Soil	  Survey	  of	  Snohomish	  County	  Area	  Washington	  maps	  four	  types	  of	  soil	  on	  the	  subject	  
site:	  	  Puyallup	  Fine	  Sandy	  Loam,	  Sutlan	  Silt	  Loam,	  Puget	  Silty	  Clay	  Loam,	  and	  Alderwood-‐Everett	  
Gravelly	  Sandy	  Loam	  25	  to	  70	  percent	  slopes.	  
	  
Puyallup	   Fine	   Sandy	   Loam	   is	   described	   as	   very	   deep	  well	   drained	   soil	   on	   stream	   terraces.	   It	  
formed	  in	  alluvium	  of	  mixed	  origin.	  Typically,	  the	  surface	  layer	  is	  very	  dark	  grayish	  brown	  fine	  
sandy	   loam	  about	  10	   inches	   thick.	   	  The	  upper	  part	  of	   the	  underlying	  material	   is	  dark	  grayish	  
brown	  and	  olive	  brown	  fine	  sandy	  loam	  about	  20	  inches	  thick.	  	  Included	  in	  this	  unit	  are	  small	  
areas	  of	  Puget	  soils	   in	  depressional	  areas	  on	   flood	  plains	  and	  Pilchuck,	  Sultan,	  Sultan	  Variant	  
and	  Sumas	  soils	  on	  flood	  plains.	  Included	  areas	  make	  up	  about	  15	  percent	  of	  the	  total	  acreage.	  
Permeability	   of	   this	   Puyallup	   soil	   is	  moderately	   rapid.	   Available	  water	   capacity	   is	  moderate.	  	  
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Runoff	  is	  slow	  and	  rare	  periods	  of	  flooding	  occur	  from	  November	  to	  April.	  	  	  This	  soil	  is	  not	  listed	  
as	  hydric	  on	  the	  Washington	  State	  Hydric	  Soils	  List.	  
	  
Sultan	   Silt	   Loam	   is	   described	   as	   a	   very	   deep	  moderately	  well	   drained	   soil	   on	   flood	   plains.	   It	  
formed	  in	  alluvium.	  Typically,	  the	  surface	  layer	  is	  dark	  grayish	  brown	  silt	  loam	  about	  12	  inches	  
thick.	  The	  upper	  part	  of	  the	  underlying	  material	  is	  dark	  grayish	  brown	  silty	  clay	  loam	  about	  30	  
inches	   thick.	   Included	   in	   this	   unit	   are	   small	   areas	   of	  Menzel	   soils	   on	   terraces,	   Puget	   soils	   in	  
depressional	  areas	  on	  flood	  plains,	  Puyallup	  soils	  on	  stream	  terraces,	  and	  Sultan	  Variant	  soils	  
on	  flood	  plains.	  Included	  areas	  make	  up	  about	  15	  percent	  of	  the	  total	  acreage.	  Permeability	  of	  
this	  Sultan	  soil	  is	  moderately	  slow.	  Available	  water	  capacity	  is	  high.	  Puget	  soils	  are	  listed	  on	  the	  
Hydric	  Soils	  List	  for	  Washington.	  
	  
Puget	  Silty	  Clay	  Loam	  is	  described	  as	  a	  very	  deep	  soil	   in	  depressional	  areas	  on	  flood	  plains.	   It	  
has	   been	   artificially	   drained.	   The	   soil	   formed	   in	   alluvium.	   Typically,	   the	   surface	   layer	   is	   dark	  
grayish	  brown	  silty	   clay	   loam	  about	  9	   inches	   thick.	   The	  underlying	  material	   to	  a	  depth	  of	  60	  
inches	  or	  more	  is	  olive	  gray	  and	  gray	  silty	  clay	  loam.	  In	  some	  areas	  the	  soil	  is	  not	  drained	  and	  is	  
not	  protected	  from	  flooding.	  Included	  in	  this	  unit	  are	  areas	  of	  Snohomish,	  Sumas,	  Sultan,	  and	  
Pilchuck	   soils	   on	   flood	   plains	   and	   Puyallup	   soils	   on	   stream	   terraces.	   Puget,	   Snohomish,	   and	  
Sumas,	  soils	  are	  listed	  on	  the	  Hydric	  Soils	  List	  for	  Washington.	  
	  
Alderwood-‐Everett	  Gravelly	   Sandy	   Loam,	   25-‐70	   percent	   slopes	   is	   on	   till	   plains,	   terraces,	   and	  
outwash	   plains.	   This	   unit	   is	   about	   60	   percent	   Alderwood	   gravelly	   sandy	   loam	   and	   about	   25	  
percent	  Everett	  gravelly	  sandy	  loam.	  Included	  in	  this	  unit	  are	  small	  areas	  of	  Ragnar,	  Indianola,	  
McKenna,	  and	  Norma	  soils	  and	  Terric	  Medisaprists	  in	  depressional	  areas	  and	  drainageways	  on	  
plains.	  Also	  included	  are	  colluvial	  soils,	  slump	  areas,	  and	  escarpments.	  Included	  areas	  make	  up	  
about	  15	  percent	  of	  the	  total	  acreage.	  The	  Alderwood	  soil	  is	  moderately	  deep	  over	  a	  hardpan	  
and	  is	  moderately	  well	  drained.	  It	  formed	  in	  glacial	  till.	  Typically,	  the	  surface	  layer	  is	  very	  dark	  
grayish	  brown	  gravelly	  sandy	  loam	  about	  7	  inches	  thick.	  The	  upper	  part	  of	  the	  subsoil	   is	  dark	  
yellowish	   brown	   and	   dark	   brown	   very	   gravelly	   sandy	   loam	   about	   23	   inches	   thick.	   A	   weakly	  
cemented	  hardpan	  is	  at	  a	  depth	  of	  about	  35	  inches.	  Depth	  to	  the	  hardpan	  ranges	  from	  20	  to	  40	  
inches.	   Permeability	   of	   the	   Alderwood	   soil	   is	  moderately	   rapid	   above	   the	   hardpan	   and	   very	  
slow	  through	  it.	  Available	  water	  capacity	  is	  low.	  A	  seasonal	  perched	  water	  table	  is	  at	  a	  depth	  of	  
18	  to	  36	  inches	  from	  January	  to	  March.	  Springs	  or	  seep	  areas	  are	  common.	  
	  
The	  Everett	  soil	   is	  very	  deep	  and	  somewhat	  excessively	  drained.	  It	  formed	  in	  glacial	  outwash.	  
Typically,	   the	   surface	   layer,	   where	  mixed	   to	   a	   depth	   of	   about	   6	   inches,	   is	   very	   dark	   grayish	  
brown	  gravelly	  sandy	  loam.	  The	  subsoil	  is	  dark	  brown	  very	  sandy	  gravelly	  loam	  about	  12	  inches	  
thick.	  The	   lower	  part	  to	  a	  depth	  of	  60	   inches	  or	  more	   is	  dark	  brown	  extremely	  gravelly	  sand.	  
Permeability	  of	  the	  Everett	  soil	  is	  rapid.	  Available	  water	  capacity	  is	  low.	  
	  
Hydrology	  Criteria	  
As	   stated	   in	   the	   2010	   Regional	   Supplement,	   the	   “term	   wetland	   hydrology	   encompasses	   all	  
hydrologic	  characteristics	  of	  areas	  that	  are	  periodically	  inundated	  or	  have	  soils	  saturated	  to	  the	  
surface	  for	  a	  sufficient	  duration	  during	  the	  growing	  season.”	  It	  also	  explains	  “areas	  with	  evident	  
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characteristics	  of	  wetland	  hydrology	  are	  those	  where	  the	  presence	  of	  water	  has	  an	  overriding	  
influence	  on	  characteristics	  of	  vegetation	  and	  soils	  due	   to	  anaerobic	  and	  chemically	   reducing	  
conditions,	  respectively.”	  
	  
Additionally,	   the	  US	   Army	   Corps	   of	   Engineers	   1987	  Wetland	   Delineation	  Manual	   states	   that	  
“areas	   which	   are	   seasonally	   inundated	   and/or	   saturated	   to	   the	   surface	   for	   a	   consecutive	  
number	   of	   days	   ≥12.5	   percent	   of	   the	   growing	   season	   are	   wetlands,	   provided	   the	   soil	   and	  
vegetation	  parameters	  are	  met.	  	  Areas	  inundated	  or	  saturated	  between	  5	  and	  12.5	  percent	  of	  
the	  growing	  season	  in	  most	  years	  may	  or	  may	  not	  be	  wetlands.	  	  Areas	  saturated	  to	  the	  surface	  
for	  less	  than	  5	  percent	  of	  the	  growing	  season	  are	  non-‐wetlands.”	  	  Field	  indicators	  were	  used	  to	  
determine	  whether	  wetland	  hydrology	  parameters	  were	  met	  on	  this	  site.	  

	  
	  

BOUNDARY	  DETERMINATION	  FINDINGS	  
	  
Wetland	  A	  
Vegetation	  in	  this	  wetland	  is	  characterized	  by	  the	  presence	  of	  the	  following	  species:	  red-‐osier	  
dogwood	  (Cornus	  alba,	  FACW),	  salmonberry	   (Rubus	  spectabilis,	  FAC),	  and	   lady	   fern	   (Athyrium	  
filix-‐femina,	   FAC),	   water	   smartweed	   (Persicaria	   amphibia,	   OBL),	   reed	   canarygrass	   (Phalaris	  
arundinacea,	  FACW),	  cattail	  (Typha	  latifolia,	  OBL),	  giant	  horsetail	  (Equisetum	  telmateia,	  FACW),	  
touch-‐me-‐not	  (Impatiens	  noli-‐tangere,	  FACW),	  skunk	  cabbage	  (Lysichton	  americanus,	  OBL),	  and	  
red-‐tinge	   bulrush	   (Scirpus	  microcarpus,	   OBL).	   	   Red	   alder	   (Alnus	   rubra,	   FAC)	   and	   Sitka	  willow	  
(Salix	  sitchensis,	  FACW)	  are	  present	  along	  the	  edges	  of	  Wetland	  A.	  
	  
Soils	  within	  Wetland	  A	  are	  typically	  a	  very	  dark	  grayish	  brown	  (2.5Y	  3/2)	  or	  a	  very	  dark	  brown	  
(10YR	  2/2)	  within	  the	  upper	  7	  to	  10	  inches.	  	  The	  sublayer	  is	  dark	  gray	  (10YR	  4/1,	  5Y	  4/1)	  with	  
dark	  reddish	  brown	  (5YR	  3/4)	  or	  dark	  olive	  brown	  (2.5Y	  3/3)	  redoximorphic	  features.	  	  Texture	  in	  
the	  Wetland	  A	  soils	  varied	  across	  the	  site.	  	  Textures	  documented	  included:	  	  silt	  loam,	  silty	  clay	  
loam,	  sandy	  clay	  loam,	  and	  what	  appeared	  to	  be	  mucky	  mineral.	  
	  
Saturated	  soils,	  high	  water	  table,	  and	  standing	  surface	  water	  were	  observed	  within	  the	  wetland	  
during	  the	  June	  2013	  visit.	  	  	  
	  
The	   dominance	   of	   species	   rated	   “Facultative”	   or	   wetter	   meets	   the	   criteria	   for	   hydrophytic	  
vegetation	  in	  the	  areas	  mapped	  as	  wetland.	  Based	  on	  field	  indicators,	  it	  appears	  that	  the	  areas	  
mapped	  as	  Wetland	  A	  are	  saturated	  to	  the	  surface	  for	  more	  than	  12.5	  percent	  of	  the	  growing	  
season,	  thereby	  fulfilling	  wetland	  hydrology	  criteria.	  
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Photo	  1:	  	  Wetland	  A	  just	  east	  of	  the	  slough.	  Note	  dense	  reed	  canarygrass.	  

	  

	  
Photo	  2:	  	  Wetland	  A	  east	  of	  the	  slough.	  
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Photo	  3:	  	  Wetland	  A	  along	  eastern	  property	  edge.	  

	  

	  
Photo	  4:	  	  Slough	  and	  riparian	  area	  of	  Wetland	  A	  in	  foreground.	  	  Ree	  canarygrass	  and	  Upland	  

forest	  in	  background.	  
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Wetland	  B	  
Vegetation	   in	   the	   wetland	   is	   characterized	   by	   the	   presence	   of	   the	   following	   species:	   	   Sitka	  
willow	   (Salix	   sitchensis,	   FACW),	   lady	   fern	   (Athyrium	   filix-‐femina,	   FAC),	   reed	   canarygrass	  
(Phalaris	   arundinacea,	   FACW),	   tall	   fescue	   (Festuca	   arundinacea,	   FAC),	   creeping	   buttercup	  
(Ranunculus	   repens,	   FAC),	   lamp	   rush	   (Juncus	   effusus,	   FACW),	   giant	   horsetail	   (Equisetum	  
telmateia,	  FACW),	  and	  velvet	  grass	  (Holcus	  lanatus,	  FAC).	  
	  
Soils	   within	  Wetland	   B	   are	   very	   dark	   gray	   (10YR	   3/1)	   or	   very	   dark	   grayish	   brown	   (2.5Y	   3/2)	  
sandy	  silt	   loam	  within	  the	  top	  10	  inches.	   	  Redoximorphic	  features	  present	  within	  the	  sublayer	  
are	   a	   yellowish	   brown	   (10YR	   5/6)	   or	   dark	   yellowish	   brown	   (10YR	   3/6).	   	   The	   sublayer	  matrix	  
ranges	  from	  very	  dark	  gray	  (10YR	  3/1)	  to	  gray	  (10YR	  5/1)	  sandy	  silt	   loam.	  	  Saturated	  soils	  and	  
high	  water	  table	  were	  observed	  within	  the	  wetland	  during	  the	  June	  2013	  visit.	  
	  
The	   dominance	   of	   species	   rated	   “Facultative”	   or	   wetter	   meets	   the	   criteria	   for	   hydrophytic	  
vegetation	   in	   the	   areas	  mapped	   as	  Wetland	   B.	   Based	   on	   field	   indicators,	   it	   appears	   that	   the	  
areas	   mapped	   as	   wetland	   are	   saturated	   to	   the	   surface	   for	   more	   than	   12.5	   percent	   of	   the	  
growing	  season,	  thereby	  fulfilling	  wetland	  hydrology	  criteria.	  
	  

	  
Photo	  5:	  	  Wetland	  B	  on	  east	  edge	  of	  property.	  
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Photo	  6:	  	  West	  side	  of	  Wetland	  B,	  looking	  toward	  slough.	  

	  
	  
Wetland	  C	  
Vegetation	  in	  this	  wetland	  is	  characterized	  by	  the	  presence	  of	  the	  following	  species:	  	  lamp	  rush	  
(Juncus	   effusus,	   FACW),	   creeping	   buttercup	   (Ranunculus	   repens,	   FAC),	   colonial	   bent	   grass	  
(Agrostis	  capillaris,	  FAC),	  and	  velvet	  grass	  (Holcus	  lanatus,	  FAC).	  
	  
Soils	  within	  Wetland	  C	  are	  very	  dark	  grayish	  brown	  (2.5Y	  3/2)	  loam	  in	  the	  upper	  16	  inches	  with	  
a	  dark	  gray	  (2.5Y	  4/1)	  silt	   loam	  sublayer.	   	  Redoximorphic	  features	  are	  present	  throughout	  the	  
profile	   and	   range	   from	   a	   dark	   brown	   (7.5YR	   3/4)	   to	   a	   dark	   yellowish	   brown	   (10YR	   3/4).	  	  
Evidence	  of	  a	  high	  water	  table	  was	  observed	  within	  the	  wetland	  during	  the	  June	  2013	  visit.	  
	  
The	   dominance	   of	   species	   rated	   “Facultative”	   or	   wetter	   meets	   the	   criteria	   for	   hydrophytic	  
vegetation	   in	   the	   areas	  mapped	   as	  Wetland	   C.	   Based	   on	   field	   indicators,	   it	   appears	   that	   the	  
areas	   mapped	   as	   wetland	   are	   saturated	   to	   the	   surface	   for	   more	   than	   12.5	   percent	   of	   the	  
growing	  season,	  thereby	  fulfilling	  wetland	  hydrology	  criteria.	  
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Photo	  7:	  	  Wetland	  C,	  in	  small	  depression	  in	  field.	  

	  
Non-‐Wetland	  
Vegetation	   in	   the	   areas	  mapped	   as	   non-‐wetland	   is	   represented	   by	   the	   following	   species:	   big	  
leaf	   maple	   (Acer	   macrophyllum,	   FACU),	   red	   alder	   (Alnus	   rubra,	   FAC),	   western	   sword	   fern	  
(Polystichum	   munitum,	   FACU),	   Himalayan	   blackberry	   (Rubus	   armeniacus,	   FACU),	   tall	   fescue	  
(Festuca	   arundinacea,	   FAC),	   sweet	   vernal	   grass	   (Anthoxanthum	   odoratum,	   FACU),	   and	   bull	  
thistle	  (Cirsium	  vulgare,	  FACU).	  
	  	  
Soils	  underlying	  the	  areas	  mapped	  as	  non-‐wetland	  on	  the	  subject	  site	  vary	  from	  a	  dark	  brown	  
(10YR	  3/3)	  to	  an	  olive	  brown	  (2.5Y	  4/3)	  silt	   loam	  in	  the	  upper	   layer	  with	  a	  reddish-‐brown	  (5Y	  
5/3)	  or	  reddish	  gray	  (5Y	  5/2)	  silt	   loam	  in	  the	  sublayer.	   	  Upland	  soils	  ranged	  from	  moist	  to	  dry	  
across	  the	  site.	  
	  
Based	  on	  the	  lack	  of	  field	  indicators,	  it	  appears	  that	  area	  of	  the	  site	  mapped	  as	  non-‐wetland	  is	  
not	   saturated	   to	   the	   surface	   for	  more	   than	  12.5	  percent	  of	   the	   growing	   season,	   thereby	  not	  
fulfilling	  wetland	  hydrology	  criteria.	  
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Photo	  8:	  	  Buffer/Pasture	  area	  in	  central	  portion	  of	  site.	  

	  

	  
Photo	  9:	  	  Dense	  fringe	  of	  Himalayan	  blackberry	  along	  the	  wetland	  boundary.	  
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FUNCTIONS	  AND	  VALUES	  ASSESSMENT	  
	  
Functional	  Components	  
Wetlands	   and	   streams	   in	   Western	   Washington	   perform	   a	   variety	   of	   ecosystem	   functions.	  	  
Included	  among	  the	  most	  important	  functions	  provided	  by	  wetlands	  are:	  	  stormwater	  control,	  
water	   quality	   improvement,	   fish	   and	   wildlife	   habitat,	   aesthetic	   value,	   recreational	  
opportunities,	   and	  education.	   	   The	  most	   commonly	  assessed	   functions	  and	   their	  descriptions	  
are	  listed	  below.	  	  Assessments	  of	  these	  functions	  for	  the	  project	  site	  are	  provided	  in	  the	  “Value	  
Assessment”	  sections	  of	  this	  report.	  
	  
Hydrologic	  Functions	  
Wetlands	   often	   function	   as	   natural	   water	   storage	   areas	   during	   periods	   of	   precipitation	   and	  
flooding.	  	  By	  storing	  water	  that	  otherwise	  might	  be	  channeled	  into	  open	  flow	  systems,	  wetlands	  
can	   attenuate	   or	  modify	   potentially	   damaging	   effects	   of	   storm	   events,	   reducing	   erosion	   and	  
peak	  flows	  to	  downstream	  systems.	   	  Additionally,	  the	  soils	  underlying	  wetlands	  are	  often	  less	  
permeable,	  providing	  long-‐term	  storage	  of	  stormwater	  or	  floodflow	  and	  controlling	  baseflows	  
of	  downstream	  systems.	  	  Stormwater	  storage	  capacity	  and	  floodflow	  attenuation	  are	  generally	  
a	  function	  of	  the	  size	  of	  the	  wetland	  and	  their	  topographic	  characteristics.	  
	  
Water	  Quality	  
Surface	   water	   quality	   improvement	   is	   another	   evaluated	   function.	   	   Surface	   runoff	   during	  
periods	  of	  precipitation	   increases	   the	  potential	   for	   sediments	  and	  pollutants	   to	  enter	   surface	  
water.	   	   Wetlands	   improve	   water	   quality	   by	   acting	   as	   filters	   as	   water	   passes	   through	   them,	  
trapping	   sediments	   and	   pollutants	   from	   surface	   water.	   Ponded	   areas	   within	   depressional	  
wetlands	  also	  allow	  sediments	  to	  drop	  out	  of	  suspension,	  thereby	  increasing	  water	  quality.	  	  As	  
development	   increases,	   the	   potential	   for	   polluted	  water	   to	   reach	  wetlands	   and	   streams	   also	  
increases.	   	   Unnaturally	   high	   inputs	   of	   pollutants,	   which	   are	   often	   found	   in	   urbanized	   areas,	  
along	   with	   the	   size	   of	   the	   wetlands	   and	   the	   vegetation	   structure	   within	   them	   are	   the	  main	  
limiting	  factors	  of	  this	  function.	  
	  
Wildlife	  Habitat	  
Wetlands	  have	  potential	  to	  provide	  diverse	  habitat	  for	  aquatic,	  terrestrial,	  and	  avian	  species	  for	  
nesting,	  rearing,	  resting,	  cover,	  and	  foraging.	  	  Wildlife	  species	  are	  commonly	  dependent	  upon	  a	  
variety	   of	   intermingled	   habitat	   types,	   including:	   	  wetlands,	   adjacent	   uplands,	   large	   bodies	   of	  
water,	   and	   movement	   corridors	   between	   them.	   	   Human	   intrusion,	   including	   development	  
within	   and	   adjacent	   to	   wetlands,	   and	   impacts	   to	   movement	   corridors	   are	   the	  most	   limiting	  
factors	  for	  wildlife	  habitat	  functions.	  
	  
Value	  Assessment	  –	  Wetland	  A	  
Hydrologic	  Function	  
The	  Wetland	  A	  complex	  consists	  of	  depressional	  wetland	  areas	  adjacent	  to	  the	  on-‐site	  slough.	  	  
These	  areas	   receive	  hydrology	   from	  precipitation	  and	   from	   the	   slough.	   	   This	   structure	  allows	  
the	  wetland	  to	  collect	  water	  during	  high-‐volume	  seasons	  and	  storm	  events.	  	  By	  collecting	  water	  
during	  these	  events,	  the	  wetland	  assists	   in	  reducing	  the	  volume	  of	  water	  moving	  through	  the	  
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channel.	  	  This	  wetland	  is	  performing	  a	  flood-‐reducing	  function.	  	  However,	  because	  the	  wetland	  
is	  directly	  associated	  with	  the	  slough,	  the	  depth	  of	  storage	  in	  much	  of	  the	  wetland	  area	  is	  less	  
than	  three	  feet.	  	  Overall,	  Wetland	  A	  provides	  a	  low	  value	  for	  this	  function.	  
	  
Water	  Quality	  
This	  wetland	  provides	   some	  water	  quality	  benefits	  as	  water	  moves	   through	   the	   system.	   	  The	  
amount	  of	  dense	  vegetation	   in	  this	  wetland	  allows	  for	  the	  wetland	  to	  perform	  a	  bio-‐filtration	  
function.	   	   The	  areas	  of	  permanent	  ponding	  provide	  water	  quality	   improvement	  by	   increasing	  
residence	   time,	   slowing	   velocity,	   and	   allowing	   particulates	   to	   settle.	   	   This	   wetland	   is	   near	  
residential	   areas	   and	   SR	   2,	   providing	   an	   opportunity	   for	   it	   to	   improve	   water	   quality.	   	   This	  
wetland	  provides	  a	  moderate	  to	  high	  value	  for	  this	  function.	  
	  
Wildlife	  Habitat	  
The	   presence	   of	  multiple	   Cowardin	   vegetation	   classes,	  multiple	   hydroperiods,	   and	   a	   high	  
diversity	  of	  native	  plant	  species	  create	  the	  potential	  for	  this	  wetland	  to	  perform	  a	  high	  value	  
habitat	   function.	   	   It	  contains	  multiple	  special	  and	  priority	  habitat	   features.	  This	  wetland	   is	  
connected	   to	   vegetated	   corridors	   that	   continue	   to	   the	   northeast	   and	   to	   the	   Skykomish	  
River.	   	  These	  corridors	  are	  disturbed	  or	  broken	  by	  development	  and	  roads,	  including	  SR	  2.	  
These	  disturbances	  in	  connectivity	  reduce	  the	  opportunity	  for	  this	  wetland	  to	  provide	  a	  high	  
habitat	  value.	   	  With	  a	  habitat	  score	  of	  25,	  the	  wetland	  provides	  a	  moderate	  value	  for	  this	  
function.	  
	  
Value	  Assessment	  –	  Wetland	  B	  
Hydrologic	  Function	  
Wetland	  B	  is	  a	  slope	  wetland	  and	  has	  a	  partially	  constricted	  outlet.	  	  Water	  in	  the	  wetland	  flows	  
from	  east	  to	  west.	  	  The	  majority	  of	  the	  wetland	  drains	  into	  the	  slough	  on-‐site.	  This	  water	  then	  
continues	   heading	   toward	   the	   Skykomish	   River.	   	   Typically	   slope	   wetlands	   have	   reduced	  
potential	   to	  perform	  hydrologic	   functions	  because	  the	  water	  moving	  through	  them	  has	  a	   low	  
residence	  time.	  	  However,	  the	  ponded	  areas	  within	  this	  wetland	  do	  perform	  a	  low	  to	  moderate	  
hydrologic	  function	  by	  increasing	  water	  residence	  time.	  	  	  
	  
Water	  Quality	  
Wetland	   B	   provides	   some	   water	   quality	   benefits	   as	   water	   moves	   through	   the	   system.	   	   The	  
amount	   of	   dense	   vegetation	   in	   this	  wetland	   allows	   for	  Wetland	  B	   to	   perform	   a	   bio-‐filtration	  
function.	   	   The	   areas	   of	   seasonal	   ponding	   provide	   water	   quality	   improvement	   by	   increasing	  
residence	  time	  and	  allowing	  particulates	  to	  settle.	   	  This	  wetland	   is	  near	  residential	  and	  urban	  
areas,	  providing	  an	  opportunity	  for	  it	  to	  improve	  water	  quality.	  	  This	  wetland	  provides	  a	  low	  to	  
moderate	  value	  for	  this	  function.	  
	  
Wildlife	  Habitat	  
The	   presence	   of	   only	   one	   Cowardin	   vegetation	   class	   and	   few	   special	   or	   priority	   habitat	  
features	  restricts	  the	  potential	  for	  Wetland	  B	  to	  perform	  a	  high	  value	  habitat	  function.	  This	  
wetland	   is	   connected	   to	   vegetated	   corridors	   that	   continue	   to	   the	   northeast	   and	   to	   the	  
Skykomish	   River.	   	   These	   corridors	   are	   disturbed	   or	   broken	   by	   development	   and	   roads,	  



Critical	  Area	  Study	  and	  Habitat	  Conservation	  Report	   	   Wetland	  Resources,	  Inc.	  #	  13133	   	   WRI#	  12255	  
East	  Monroe	  Rezone	   	   July	  18,	  2013	  

15 

including	  SR	  2.	  These	  disturbances	   in	  connectivity	  reduce	  the	  opportunity	  for	  this	  wetland	  
to	  provide	  a	  high	  habitat	  value.	  	  With	  a	  habitat	  score	  of	  16,	  Wetland	  B	  provides	  a	  low	  value	  
for	  this	  function.	  
	  
Value	  Assessment	  –	  Wetland	  C	  
Hydrologic	  Function	  
Wetland	   C	   is	   a	   depressional	   wetland	   with	   no	   outlet.	   	   Wetlands	   with	   limited	   outflow	   retain	  
water	   longer	   and	   allow	   for	   higher	   potential	   to	   perform	   hydrologic	   functions.	   	   The	   water	  
retained	  by	  this	  wetland	  would	  drain	   to	  a	   river	   that	  has	   flooding	  problems	  and	  therefore	  has	  
the	  opportunity	  to	  improve	  hydrologic	  functions.	  	  Wetland	  C	  provides	  a	  moderate	  value	  for	  this	  
function.	  
	  
Water	  Quality	  
The	   water	   residence	   time,	   area	   of	   ponding,	   and	   the	   persistent	   vegetation	   over	   the	   entire	  
wetland	  area	  creates	  potential	  for	  Wetland	  C	  to	  improve	  water	  quality	  functions.	  	  Being	  located	  
near	  a	  residential	  area	  provides	  this	  wetland	  opportunity	  to	  improve	  water	  quality	  by	  retaining	  
storm	   water.	   	   However,	   the	   functions	   provided	   by	   Wetland	   C	   are	   limited	   by	   its	   small	   size.	  	  
Wetland	  C	  provides	  a	  low	  to	  moderate	  value	  for	  this	  function.	  
	  
Habitat	  Quality	  
Wetland	   C	   contains	   only	   one	   vegetation	   class,	   few	   hydroperiods,	   a	   moderate	   diversity	   of	  
vegetation	  species,	  and	  no	  habitat	  interspersion.	  	  These	  characteristics	  and	  the	  small	  size	  of	  the	  
wetland	  severely	  limit	  the	  potential	  for	  Wetland	  C	  to	  perform	  a	  high	  habitat	  function.	  While	  the	  
buffer	  is	  vegetated,	  the	  majority	  of	  this	  vegetation	  is	  herbaceous	  or	  Himalayan	  blackberry.	  	  The	  
corridors	  and	  connections	  to	  other	  wetlands	  in	  the	  areas	  are	  disturbed.	  	  With	  a	  habitat	  score	  of	  
12,	  Wetland	  C	  provides	  a	  low	  value	  for	  this	  function.	  
	  
Stream/Slough	  -‐	  Functions	  and	  Values	  Assessment	  
The	   slough	   is	   classified	   as	   a	   Shoreline	   of	   the	   State,	   or	   Type	   1	  Water.	   	   It	   is	   presumed	   to	  
provide	  habitat	  for	  anadromous	  fish	  as	  well	  as	  other	  aquatic	  species.	  	  This	  stream	  provides	  
floodwater	   storage	   and	   sediment	   and	   organic	   material	   transport.	   	   The	   riparian	   habitat	  
provided	   by	   this	   stream	   adds	   to	   the	   diversity	   and	   complexity	   of	   the	   habitat	   elements	  
provided	  by	  the	  adjacent	  wetland	  complex.	  	  The	  surrounding	  urban	  area	  and	  culverts	  along	  
this	  stream	  restrict	  the	  functions	  it	  provides.	  
	  
Buffer	  Functions	  and	  Values	  Assessment	  
Water	  Quality	  
Vegetated	  wetland	  buffers	  obstruct	  water	  flow,	  thereby	  decreasing	  water	  velocity,	  allowing	  
infiltration	   into	   the	   soil,	   and	   reducing	   soil	   erosion	   potential.	   The	   on-‐site	   wetland	   and	  
stream/slough	  buffer	  areas	  are	  vegetated	  with	  a	  variety	  of	  emergent	  plants,	  a	  few	  shrubs,	  
Himalayan	  blackberry,	  and	  infrequent	  trees.	  	  The	  on-‐site	  buffers	  do	  perform	  a	  water	  quality	  
function,	   but	   it	   is	   limited	   by	   the	   lack	   of	   a	   diverse	   vegetation	   canopy	   and	   previous	   soil	  
disturbance	  or	  tilling.	  
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Hydrologic	  functions	  
Wetland	  buffers	  help	  to	  moderate	  water	   level	  fluctuations.	  Buffer	  vegetation	  impedes	  the	  
flow	   of	   runoff,	   increases	   the	   humus	   content	   of	   soil	   (greater	   absorption	   capacity),	   and	  
preserves	   soil	   composition	   as	   intense	   rainfall	   hits	   the	   ground.	   Buffers	   adjacent	   to	   the	  
wetland	  and	  stream/slough	  appear	  to	  perform	  this	  function.	  	  Again,	  this	  function	  is	  limited	  
by	  the	  lack	  of	  diverse	  vegetation	  structure.	  	  	  
	  
Wildlife	  Habitat	  
Many	   birds,	   mammals,	   and	   amphibians	   use	   wetland	   buffers	   for	   some	   part	   of	   their	   life	  
needs.	   Their	   use	   of	   these	   sites	   is	   dependent	   on	   the	   valuable	   edge	   habitat	   found	   at	   the	  
wetland/upland	   border.	   	   The	   on-‐site	   buffer	   vegetation	  may	   not	   be	   very	   diverse,	   but	   the	  
wetland/stream	   buffers	   appear	   to	   provide	   cover	   for	   safety,	   breeding,	   and	   escape,	   and	  
native	   species	   as	   food	   sources.	   	   Overall,	   the	   on-‐site	   buffer	   areas	   provide	   a	   low	   value	   for	  
habitat	   functions.	   	   Considering	   the	  moderate	   habitat	   functions	   score	   for	  Wetland	   A,	   the	  
buffer	  adjacent	  to	  Wetland	  A	  has	  high	  potential	  for	  providing	  quality	  habitat.	  
	  
	  

PERMANENT	  PROTECTION	  
	  
When	   an	   application	   for	   development	   occurs	   within	   the	   City	   of	   Monroe	   the	   following	  
permanent	  protection	  measures	  are	  required	  pursuant	  to	  Monroe	  Municipal	  Code.	  	  
	  
Native	  Growth	  Protection	  Easements	  
The	   City	   of	  Monroe	   requires	   that	   all	   critical	   areas	   and	   their	   associated	   buffers	   be	   placed	   in	  
Native	   Growth	   Protection	   Easements	   (NGPE)	   or	   Critical	   Area	   Tracts	   (Monroe	   CAO,	   Section	  
20.05.070).	   	  An	  NGPE	   is	   an	  easement	   granted	   to	   the	   city	   for	   the	  protection	  of	   a	   critical	   area	  
and/or	   its	   associated	  buffer.	  NGPEs	   shall	   be	   required	   as	   specified	   in	   these	   rules	   and	   shall	   be	  
recorded	   on	   plats,	   short	   plats	   and	   final	   development	   permits	   and	   all	   documents	   of	   title	   and	  
with	  the	  county	  recorder	  at	  the	  applicant’s	  expense.	  The	  required	  language	  is	  as	  follows:	  
	  

Dedication	  of	  a	  Native	  Growth	  Protection	  Easement	  (NGPE)	  conveys	  to	  the	  public	  a	  
beneficial	   interest	   in	   the	   land	   within	   the	   easement.	   This	   interest	   includes	   the	  
preservation	   of	   existing	   vegetation	   for	   all	   purposes	   that	   benefit	   the	   public	   health,	  
safety	  and	  welfare,	   including	  control	  of	  surface	  water	  and	  erosion,	  maintenance	  of	  
slope	  stability,	  visual	  and	  aural	  buffering,	  and	  protection	  of	  plant	  and	  animal	  habitat.	  
The	  NGPE	  imposes	  upon	  all	  present	  and	  future	  owners	  and	  occupiers	  of	  land	  subject	  
to	   the	   easement	   the	   obligation,	   enforceable	   on	   behalf	   of	   the	   public	   of	   the	   city	   of	  
Monroe,	   to	   leave	   undisturbed	   all	   trees	   and	   other	   vegetation	  within	   the	   easement.	  
The	  vegetation	  in	  the	  easement	  may	  not	  be	  cut,	  pruned,	  covered	  by	  fill,	  removed,	  or	  
damaged	   without	   express	   permission	   from	   the	   city	   of	   Monroe,	   which	   permission	  
must	  be	  obtained	  in	  writing.	  
	  
Before	   beginning	   and	   during	   the	   course	   of	   any	   grading,	   building	   construction	   or	  
other	   development	   activity	   on	   a	   lot	   or	   development	   site	   subject	   to	   the	   NGPE,	   the	  



Critical	  Area	  Study	  and	  Habitat	  Conservation	  Report	   	   Wetland	  Resources,	  Inc.	  #	  13133	   	   WRI#	  12255	  
East	  Monroe	  Rezone	   	   July	  18,	  2013	  

17 

common	   boundary	   between	   the	   easement	   and	   the	   area	   of	   development	   activity	  
must	  be	  fenced	  or	  otherwise	  marked	  to	  the	  satisfaction	  of	  the	  City	  of	  Monroe.	  
	  

NGPE	  Signs	  
According	   to	   the	   Monroe	   CAO,	   Section	   20.05.070.D.1,	   the	   outer	   perimeter	   of	   the	   wetland,	  
stream,	  or	  buffer	  and	  the	  limits	  of	  these	  areas	  to	  be	  disturbed	  pursuant	  to	  an	  approved	  permit	  
or	   authorization	   shall	   be	  marked	   in	   the	   field	   so	   no	   unauthorized	   intrusion	   will	   occur	   and	   is	  
subject	  to	  inspection	  by	  the	  Director	  or	  his	  designee	  prior	  to	  the	  commencement	  of	  permitted	  
activities.	   	  This	   temporary	  marking	  shall	  be	  maintained	  throughout	  construction	  and	  shall	  not	  
be	  removed	  until	  directed	  by	  the	  Director,	  or	  until	  permanent	  signs	  and/or	  fencing,	  if	  required,	  
are	  in	  place.	  	  
	  
Pursuant	  to	  the	  City	  of	  Monroe	  CAO,	  Section	  20.05.070.D.2,	  the	  outer	  perimeter	  of	  the	  critical	  
area	   or	   buffer	   that	   is	   not	   disturbed	   shall	   be	   permanently	   identified	   following	   the	  
implementation	  of	   an	   approved	  development	  plan	  or	   alteration.	   	   Permanent	  marking	   and/or	  
fencing	  is	  required.	  This	  identification	  shall	  include	  permanent	  wood	  or	  metal	  signs	  on	  treated	  
wood	  or	  metal	  posts.	  	  Signs	  shall	  be	  worded	  as	  follows:	  	  

	  
NATIVE	  GROWTH	  PROTECTION	  EASEMENT	  

PROTECTION	  OF	  THIS	  NATURAL	  AREA	  IS	  IN	  YOUR	  CARE.	  	  	  
ALTERATION	  OR	  DISTURBANCE	  IS	  PROHIBITED.	  	  	  

PLEASE	  CALL	  THE	  CITY	  OF	  MONROE	  FOR	  MORE	  INFORMATION.	  	  	  
	  

City	   of	   Monroe	   personnel	   shall	   approve	   sign	   locations	   during	   review	   of	   the	   development	  
proposal.	  	  Along	  boundaries,	  the	  signs	  shall	  be	  at	  least	  4”	  X	  6”	  in	  size	  and	  spaced	  one	  per	  lot	  or	  
every	  one	  hundred	   fifty	   (150)	   feet	   for	   lots	  whose	  boundaries	  exceed	  one	  hundred	   fifty	   (150)	  
feet.	   	   At	   road	   endings,	   crossings	   and	   other	   areas	   where	   public	   access	   to	   the	   critical	   area	   is	  
allowed,	  the	  sign	  shall	  be	  a	  minimum	  of	  18”	  X	  24”	   in	  size	  and	  spaced	  one	  every	  one	  hundred	  
fifty	  (150)	  feet.	  	  
	  
Critical	  Area	  Tracts	  
Pursuant	   to	   the	   City	   of	   Monroe	   CAO,	   Section	   20.05.070.B,	   Critical	   Area	   Tracts	   are	   legally	  
created	   lots	   that	   contain	   critical	   areas	   and	   their	   buffers.	   	   These	   tracts	   are	   non-‐buildable	   and	  
shall	  remain	  undeveloped	  pursuant	  to	  the	  CAO.	   	  Critical	  area	  tracts	  shall	  be	  incorporated	  into	  
the	   area	   of	   the	   parent	   lot	   and	   they	   are	   not	  meant	   for	   resale,	   lease	   or	   transfer.	   	  When	   the	  
development	  is	   in	  the	  form	  of	  a	  subdivision,	  short	  subdivision	  (short	  plat),	  planned	  residential	  
development	   (PRD)	   or	   contract	   rezone,	   critical	   areas	   and	   their	   buffers	   shall	   be	   placed	   in	   a	  
critical	  areas	  tract	  rather	  than	  a	  NGPE.	  	  As	  with	  NGPEs,	  maintenance	  and	  protection	  for	  these	  
tracts	  is	  the	  obligation	  of	  the	  landowner.	  	  A	  note	  identifying	  these	  tracts	  shall	  be	  recorded	  on	  
the	  face	  of	  all	  plats,	  PRD’s	  or	  contract	  rezones	  and	   likewise	  recorded	  on	  the	  titles	  of	  affected	  
lots.	  
	  
Typical	  Building	  Setback	  Line	  (BSBL)	  
Pursuant	   to	   the	   City	   of	   Monroe	   CAO,	   Section	   20.05.070.C,	   unless	   otherwise	   specified,	   a	  
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minimum	  Building	  Setback	  Line	  (BSBL)	  of	  ten	  (10)	  feet	  is	  required	  from	  the	  edge	  of	  any	  separate	  
tract,	  buffer	  or	  NGPE,	  whichever	  is	  greatest.	  
	  
	  

WILDLIFE	  
	  
During	  the	  June	  2013	  visits,	  few	  wildlife	  species	  were	  observed.	  	  Documentation	  by	  Washington	  
Department	  of	   Fish	  and	  Wildlife	   (WDFW)	   reports	   the	  area	  of	   the	   Skykomish	  River	   associated	  
with	  the	  subject	  site	   is	  used	  by	  several	  species	  of	  fish.	   	  These	  species	   include:	  Cutthroat	  trout	  
(Oncorhynchus	   clarki),	   Chinook	   salmon	   (Oncorhynchus	   tshawytscha),	   Chum	   salmon	  
(Oncorhynchus	  keta),	  Coho	  salmon	  (Oncorhynchus	  kisutch),	  Bull	   trout	   (Salvelinus	  malma),	  and	  
Pink	  salmon	  (Oncorhynchus	  gorbuscha).	  	  
	  
The	   following	   avian	   species	   expected	   to	   use	   the	   subject	   site	   include:	   common	   raven	   (Corvus	  
corax),	   American	   crow	   (Corvus	   brachyrhynchos),	   American	   robin	   (Turdus	  migratorius),	   house	  
finch	   (Carpodacus	   mexicanus),	   black-‐capped	   chickadee	   (Poecile	   atricapillus),	   bushtit	  
(Psaltriparus	  minimus),	  northern	  flicker	  (Colaptes	  auratus),	  hairy	  woodpecker	  (Picoides	  villosus),	  
downy	   woodpecker	   (Dendrocopus	   villosus),	   red-‐breasted	   nuthatch	   (Sitka	   canadensis),	   brown	  
creeper	   (Certhia	   americana),	   swainson’s	   thrush	   (Hyocichla	   ustulata),	   varied	   thrush	   (Ixoreus	  
naevius),	  and	  sharp-‐shinned	  hawk	  (Accipiter	  striatus).	  	  
	  
Mammals	  that	  may	  use	  this	  site	  include:	  Virginia	  opossum	  (Didelphis	  virginiana),	  shrews	  (Sorex	  
spp.),	   striped	   skunk	   (Mephitis	   mephitis),	   coyote	   (Canis	   latrans),	   gray	   squirrel	   (Sciurus	  
carolinensis),	   black	   tailed	   deer	   (Odocoileus	   hemionus	   columbianus),	   and	   eastern	   cottontail	  
rabbits	  (Sylvilagus	  floridanus).	  	  
	  
Other	  wildlife	   expected	   to	   use	   this	   site	   include:	   pacific	   tree	   frog	   (Hyla	   regilla),	   northwestern	  
salamander	  (Ambystoma	  gracile),	  and	  rough-‐skinned	  newt	  (Taricha	  granulosa).	  	  These	  lists	  are	  
not	  meant	  to	  be	  all-‐inclusive	  and	  may	  omit	  species	  that	  currently	  utilize	  or	  could	  utilize	  the	  site.	  
	  
	  

	  FISH	  AND	  WILDLIFE	  HABITAT	  CONSERVATION	  REPORT	  
	  
City	  of	  Monroe	  Fisheries	  Issues	  
	  
The	  following	  fish	  are	  listed	  on	  Federal	  or	  State	  reports	  as	  endangered,	  threatened	  or	  species	  of	  
concern	  and	  are	  present	  on	  or	   in	  the	  vicinity	  of	  the	  subject	  site.	   	  These	  fish	   include:	   	  Chinook	  
salmon	   (Oncorhynchus	   tshawytscha),	   Coho	   salmon	   (Oncorhynchus	   kisutch),	   and	   Bull	   trout	  
(Salvelinus	  malma).	  
	  
The	   federal	   listing	  of	   local	   salmonids	  under	   the	  Endangered	  Species	  Act	   (ESA),	   in	   conjunction	  
with	  the	  City	  of	  Monroe	  Critical	  Area	  Regulations	  (CAR),	  requires	  the	  preparation	  of	  a	  Fish	  and	  
Wildlife	  Habitat	  Conservation	  Report	   for	   impacts	   that	  occur	  within	  300	   feet	  of	  any	   salmonid-‐
bearing	   stream.	   This	   report	   is	   to	   include	   protective	   measures	   (if	   needed)	   for	   reducing	   or	  
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eliminating	  the	  impacts	  of	  development	  activities	  upon	  critical	  species	  in	  the	  area.	  
	  
The	   Endangered	   Species	   Act	   (ESA)	   defines	   “critical	   habitat”	   for	   species	   in	   two	  ways.	   	   First,	   a	  
“critical	  habitat”	  can	  be	  a	  designated	  area	  for	  specific	  species	  to	  occupy,	  which	  contain	  physical	  
or	  biological	  features	  essential	  to	  conservation	  of	  species.	  	  Alternatively,	  a	  “critical	  habitat”	  may	  
extend	  outside	   the	   specific	   areas	  occupied	  by	   a	   species	   if	   it	   can	  be	  demonstrated	   that	   these	  
areas	  are	  essential	   for	  conservation.	   	  Under	   the	  ESA,	  “taking”	  of	  a	   threatened	  or	  endangered	  
species	  or	  its	  habitat	  is	  not	  permitted.	  	  “Take”	  is	  an	  action	  that	  harms	  a	  critical	  species	  or	  critical	  
habitat.	  
	  
When	   determining	   fish	   and	  wildlife	   conservation	   areas,	   the	  Washington	  Administrative	   Code	  
requires	  that	  areas	  of	  primary	  association	  with	  habitat	  for	  endangered,	  threatened,	  or	  sensitive	  
species	  be	  included	  in	  the	  conservation	  areas.	  	  These	  areas	  are	  considered	  a	  critical	  component	  
of	  the	  habitats	  of	  federally	  or	  state	  listed	  endangered,	  threatened,	  candidate,	  sensitive,	  priority,	  
and	  monitored	  wildlife	  or	  plant	  species.	  	  Altering	  these	  habitats	  may	  reduce	  the	  likelihood	  that	  
the	  species	  will	  persist	  and	  reproduce	  over	  the	  long	  term.	  	  Riparian	  corridors	  must	  remain	  in	  at	  
least	  satisfactory	  condition	  for	  fish	  and	  wildlife	  use,	  as	  well	  as	  to	  allow	  the	  natural	  ecosystem	  to	  
function	  with	  minimal	  disruption.	  	  Thus,	  maintenance	  of	  ecosystem	  function	  allows	  ease	  of	  fish	  
movement,	  increased	  survival	  and	  fitness,	  reproductive	  success,	  and	  the	  removal	  of	  pollutants	  
from	  stormwater	  that	  may	  otherwise	  enter	  the	  stream.	  
	  
Salmonids	   require	   many	   habitat	   features	   to	   thrive,	   especially	   proper	   water	   temperature,	  
availability	   of	   food,	   refuge	   from	   predators	   and	   high	   flow	   periods	   in	   the	   form	   of	   pools	   and	  
undercut	   banks,	   clean	   and	   pervious	   gravel	   for	   spawning	   and	   clear	   and	   unpolluted	   water.	  
Especially	  important	  in	  regulating	  these	  habitat	  features	  is	  the	  vegetation	  in	  the	  riparian	  area,	  
specifically	   along	   banks	   and	  within	   the	   floodplain.	   Riparian	   vegetation	   provides	  many	   crucial	  
aspects	   of	   salmonid	   habitat	   including	   shade,	   bank	   stabilization,	   nutrient	   cycling,	   pollutant	  
removal	   and	   input	   of	   large	  woody	   debris	   (LWD)	   in	   the	   channel.	   LWD	   is	   especially	   important	  
since	  it	  facilitates	  the	  formation	  of	  important	  habitat	  features	  like	  pools	  through	  bed	  scour,	  and	  
it	   buffers	   the	   severity	   of	   sedimentation	   and	   erosion.	   	   Healthy	   floodplains	   store	  water	   during	  
floods	  and	  release	  it	  during	  dry	  periods,	  thereby	  maintaining	  a	  steady	  base	  flow	  throughout	  the	  
year.	  Long-‐term	  conservation	  of	  salmonids	  requires	  protection	  of	  both	  the	  immediate	  functions	  
riparian	  vegetation	  provides	  and	   the	  ecological	   conditions	  within	   the	   riparian	  area	  needed	   to	  
maintain	  natural	  communities.	  
	  
Proposed	  Development	  
No	   specific	  development	  plan	  exists	   at	   this	   time.	   	  Development	  within	   the	  on-‐site,	   especially	  
within	  critical	  areas,	  buffers,	  or	  shoreline	  jurisdiction	  may	  present	  impacts	  to	  fish	  and	  habitat.	  
	  
Potential	  Impacts	  to	  Fish	  and	  Habitat	  
	  
Vegetation	  and	  Temporal	  Losses	  
Vegetation	  adjacent	  to	  the	  south	  side	  of	  the	  on-‐site	  slough	   is	  primarily	  Himalayan	  blackberry,	  
which	  provides	  little	  shade	  over	  the	  open	  water.	  	  Trees	  and	  shrubs	  are	  present	  along	  the	  north	  
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side	  of	   the	  slough.	   	  The	  portion	  of	  Wetland	  A	  on	  the	  east	  side	  of	   the	  site	  has	  a	   fairly	  diverse	  
vegetation	  structure	  and	  does	  provide	  areas	  of	  shade	  over	  open	  water.	  	  The	  majority	  of	  the	  site	  
is	  previously	  disturbed	  agricultural	  land	  with	  herbaceous	  vegetation.	  	  Development	  on	  the	  site	  
outside	  of	  the	  shoreline	  designation	  and	  required	  buffers	  would	  only	  impact	  pasture	  areas	  and	  
herbaceous	   vegetation.	   	   No	   vegetation	   or	   temporal	   losses	   are	   expected	   to	   occur	   within	   the	  
habitat	  conservation	  area.	  
	  
Hydrology	  
Increases	  of	   impervious	  surfaces	   in	  Snohomish	  County	  have	  been	  recognized	  to	   influence	  the	  
magnitude	  and	  frequency	  of	  peak	  discharges	  and	  reduce	  summer	  base	  flows	  since	  less	  runoff	  
infiltrates	  to	  ground	  water.	  	  Increased	  impervious	  surfaces	  on-‐site	  may	  increase	  the	  volume	  of	  
water	  within	  the	  slough	  and	  associated	  wetland.	   	  Since	  the	  slough	  connects	  to	  the	  Skykomish	  
River,	  hydrological	  changes	  on-‐site	  will	  affect	  the	  water	  volume	  of	  the	  river	  as	  well.	  	  Under	  the	  
current	  zoning,	  the	  allowed	  maximum	  lot	  coverage	  is	  30	  percent.	  	  If	  the	  property	  is	  rezoned	  as	  
General	  Commercial,	  MMC	  allows	  up	  to	  100	  percent	  of	  the	   lot	  area	  outside	  critical	  areas	  and	  
associated	  buffers	  to	  be	  covered.	  	  Regardless	  of	  the	  specific	  development	  activity	  proposed	  in	  
the	   future,	   the	   storm	  water	   system	  will	   be	   designed	   utilizing	   the	  most	   current	   storm	  water	  
manual	  published	  by	  Department	  of	  Ecology.	   	  This	  manual	   is	  specifically	  developed	  to	  reduce	  
the	   hydrologic	   impact	   of	   impervious	   surfaces.	   	   In	   addition,	   the	   required	   200-‐foot	   protective	  
buffer	  provides	  hydrologic	  protection	  to	  the	  on-‐site	  salmon	  resources.	  
	  
Management	  Strategies	  	  
All	  development	  on-‐site	  will	  comply	  with	  MMC	  20.05	  and	  the	  City	  of	  Monroe	  Shoreline	  Master	  
Program.	   	   Any	   development	   proposed	  within	   the	   floodplain	   will	   comply	   with	   the	   Floodplain	  
Habitat	   Assessment	   and	   Mitigation	   Draft	   Regional	   Guidance	   provided	   by	   FEMA	   (2011).	   	   In	  
addition,	   Washington	   Department	   of	   Fish	   and	   Wildlife’s	   guidance	   for	   salmon	   habitat	  
management	   (Land	   Use	   Planning	   for	   Salmon,	   Steelhead,	   and	   Trout)	   and	   Department	   of	  
Ecology’s	  best	  available	   science	  documents	   (Wetlands	   in	  Washington	  State	  Volume	  2)	  will	  be	  
used	  in	  the	  planning	  of	  future	  development	  on	  this	  site.	   	  Any	  development	  scenario	  will	   likely	  
require	   mitigation	   involving	   controlling	   at	   least	   a	   portion	   of	   the	   invasive	   plant	   species	   and	  
planting	   native	   trees	   and	   shrubs	   on-‐site.	   	   This	   restoration	   or	   enhancement	   would	   provide	   a	  
long-‐term	  benefit	  for	  fish	  and	  wildlife	  species	  located	  on-‐site	  and	  in	  the	  immediate	  vicinity.	  
	  
	  

USE	  OF	  THIS	  REPORT	  
	  
This	  Critical	  Area	  Study	  and	  Habitat	  Conservation	  Report	  is	  supplied	  to	  PACE	  Engineers,	  Inc.	  as	  a	  
means	  of	  determining	  on-‐site	  critical	  area	  conditions,	  as	  required	  by	  the	  City	  of	  Monroe.	  	  This	  
report	   is	   based	   largely	   on	   readily	   observable	   conditions	   and,	   to	   a	   lesser	   extent,	   on	   readily	  
ascertainable	   conditions.	   	   No	   attempt	   has	   been	   made	   to	   determine	   hidden	   or	   concealed	  
conditions.	  
	  
The	  laws	  applicable	  to	  critical	  areas	  are	  subject	  to	  varying	  interpretations	  and	  may	  be	  changed	  
at	  any	  time	  by	  the	  courts	  or	  legislative	  bodies.	  	  This	  report	  is	  intended	  to	  provide	  information	  
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deemed	  relevant	  in	  the	  applicant's	  attempt	  to	  comply	  with	  the	  laws	  now	  in	  effect.	  
	  
The	   work	   for	   this	   report	   has	   conformed	   to	   the	   standard	   of	   cares	   employed	   by	   wetland	  
ecologists.	  	  No	  other	  representation	  or	  warranty	  is	  made	  concerning	  the	  work	  or	  this	  report	  and	  
any	  implied	  representation	  or	  warranty	  is	  disclaimed.	  
	  
Wetland	  Resources,	  Inc.	  

	  
Meryl	  Kamowski	  
Associate	  Ecologist	  
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WETLAND RATING FORM – WESTERN WASHINGTON 
Version 2 - Updated July 2006 to increase accuracy and reproducibility among users 

 
Name of wetland (if known): _________________________________ Date of site visit: _____ 
 
Rated by____________________________ Trained by Ecology?  Yes__No___  Date of training______ 
 
SEC: ___ TWNSHP: ____ RNGE: ____   Is S/T/R in Appendix D?  Yes___   No___ 
 

Map of wetland unit: Figure ____     Estimated size ______ 
 

SUMMARY OF RATING 
 
Category based on FUNCTIONS provided by wetland 

I___   II___   III___   IV___ 
 

Score for Water Quality Functions  

Score for Hydrologic Functions  
Score for Habitat Functions  

  TOTAL score for Functions  

 

Category based on SPECIAL CHARACTERISTICS of wetland 
I___  II___   Does not Apply___ 

 
                 Final Category (choose the “highest” category from above) 
 

 
                                   Summary of basic information about the wetland unit 
 

Wetland Unit has Special 
Characteristics 

 Wetland HGM Class 
used for Rating 

 

Estuarine  Depressional  
Natural Heritage Wetland  Riverine  
Bog  Lake-fringe  
Mature Forest  Slope  
Old Growth Forest  Flats  
Coastal Lagoon  Freshwater Tidal  
Interdunal    
None of the above  Check if unit has multiple 

HGM classes present 
 

Category I = Score >=70  
Category II = Score 51-69  
Category III = Score 30-50  
Category IV = Score < 30 

 

Wetland A

NP, JR, MK

27 07E

6/6/2013

25

05

✔

✔

✔

Wetland A

✔

~7 acres

4/2013

II

55

6

24

Updated Oct 2008 with the new WDFW definitions for priority habitats

Updated with new WDFW definitions Oct. 2008



Wetland name or number ______ 
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version 2  

Does the wetland unit being rated meet any of the criteria below?   
If you answer YES to any of the questions below you will need to protect the wetland 
according to the regulations regarding the special characteristics found in the wetland.  

 

Check List for Wetlands That May Need Additional Protection 
(in addition to the protection recommended for its category)  

YES NO

SP1. Has the wetland unit been documented as a habitat for any Federally listed 
Threatened or Endangered animal or plant species (T/E species)?   
For the purposes of this rating system, "documented" means the wetland is on the 
appropriate state or federal database.  

  

SP2. Has the wetland unit been documented as habitat for any State listed 
Threatened or Endangered animal species?  
For the purposes of this rating system, "documented" means the wetland is on the 
appropriate state database.  Note:  Wetlands with State listed plant species are 
categorized as Category I Natural Heritage Wetlands (see p. 19 of data form).  

 

SP3.  Does the wetland unit contain individuals of Priority species listed by the 
WDFW for the state?     

 

SP4.  Does the wetland unit have a local significance in addition to its functions?   
For example, the wetland has been identified in the Shoreline Master 
Program, the Critical Areas Ordinance, or in a local management plan as 
having special significance.     

 

 
 

 
 

To complete the next part of the data sheet you will need to determine the 
Hydrogeomorphic Class of the wetland being rated. 

 
The hydrogeomorphic classification groups wetlands into those that function in similar ways.  This 
simplifies the questions needed to answer how well the wetland functions.   The Hydrogeomorphic 
Class of a wetland can be determined using the key below.   See p. 24 for more detailed instructions 
on classifying wetlands.  

Wetland A

✔

✔

✔

✔

Updated with new WDFW definitions Oct. 2008



Wetland name or number ______ 

Wetland Rating Form – western Washington                     3 August 2004 
version 2  

 Classification of Wetland Units in Western Washington 
 

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

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

If yes, is the salinity of the water during periods of annual low flow below 0.5 ppt (parts per 
thousand)?  YES – Freshwater Tidal Fringe    NO – Saltwater Tidal Fringe (Estuarine) 

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 rated as an Estuarine wetland. Wetlands that 
were called estuarine in the first and second editions of the rating system are called Salt 
Water Tidal Fringe in the Hydrogeomorphic Classification.  Estuarine wetlands were 
categorized separately in the earlier editions, and this separation is being kept in this 
revision.  To maintain consistency between editions, the term “Estuarine” wetland is kept.  
Please note, however, that the characteristics that define Category I and II estuarine 
wetlands have changed (see p.    ). 

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 both of the following criteria? 
___The vegetated part of the wetland is on the shores of a body of permanent open water 

(without any vegetation on the surface) at least 20 acres (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?  
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 
<3ft diameter and less than 1 foot deep). 

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

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. 

Wetland A

✔

✔

✔

✔

Updated with new WDFW definitions Oct. 2008
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Wetland Rating Form – western Washington                     4 August 2004 
version 2  

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 two years. 

 NOTE: The riverine unit can contain depressions that are filled with water when the river is 
not flooding.  

NO - go to 6       YES – The wetland class is Riverine 

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 
clases.  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 your wetland.  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 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 Depressional 
Depressional + Lake-fringe Depressional 
Salt Water Tidal Fringe and any other class of freshwater 
wetland 

Treat as ESTUARINE under 
wetlands with special 
characteristics 

 
If you are unable still 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.  

 

Wetland A

✔

✔

✔

✔ ✔

Updated with new WDFW definitions Oct. 2008
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D Depressional and Flats Wetlands  
WATER QUALITY FUNCTIONS  -  Indicators that the wetland unit functions to 

improve water quality 

Points 
(only 1 score 
per box) 

D D 1. Does the wetland unit have the potential to improve water quality?  (see p.38)

 
D 

D 1.1 Characteristics of surface water flows out of the wetland: 
Unit is a depression with no surface water leaving it (no outlet)                                       points = 3 
Unit has an intermittently flowing, OR highly constricted permanently flowing outlet    points = 2 
Unit has an unconstricted, or slightly constricted, surface outlet  (permanently flowing) points = 1 
Unit is  a “flat” depression (Q. 7 on key), or in the Flats class, with permanent surface outflow and 
no obvious natural outlet and/or outlet is a man-made ditch                                         points = 1 

 (If ditch is not permanently flowing treat unit as “intermittently flowing”)        
                                                                                           Provide photo or drawing  

Figure ___   

 
D 

S 1.2 The soil 2 inches below the surface (or duff layer) is clay or organic  (use NRCS 
definitions) 

  YES                                                                                                  points = 4             
NO                                                                                                   points = 0 

 

 
D 

D 1.3 Characteristics of persistent vegetation (emergent, shrub, and/or forest Cowardin class)
Wetland has persistent, ungrazed, vegetation > = 95% of area                points = 5 
Wetland has persistent, ungrazed, vegetation > = 1/2 of area                  points = 3 
Wetland has persistent, ungrazed vegetation > = 1/10 of area                 points = 1 
Wetland has persistent, ungrazed vegetation <1/10 of area                     points = 0 
                                                                                    Map of Cowardin vegetation classes  

Figure ___ 

 
D 

D1.4 Characteristics of seasonal ponding or inundation. 
 This is the area of the wetland unit  that is ponded for at least 2 months, but dries out 
sometime during the year.  Do not count the area that is permanently ponded.  Estimate 
area as the average condition 5 out of 10 yrs.  
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                  
                                                                                                   Map of Hydroperiods  

Figure ___ 

D  Total for D 1                                                     Add the points in the boxes above  

D D 2. Does the wetland unit have the opportunity to improve water quality?   
Answer YES if you know or believe there are pollutants in groundwater or surface water 
coming into the wetland that would otherwise reduce water quality in streams, lakes or 
groundwater downgradient from the wetland. Note which of the following conditions 
provide the sources of pollutants.  A unit may have pollutants coming from several 
sources, but any single source would qualify as opportunity.  

⎯ Grazing in the wetland or within 150 ft 
⎯ Untreated stormwater discharges to wetland  
⎯ Tilled fields or orchards within 150 ft of wetland  
⎯ A stream or culvert discharges into wetland that drains developed areas, residential areas, 

farmed fields, roads, or clear-cut logging  
⎯ Residential, urban areas, golf courses are within 150 ft of wetland  
⎯ Wetland is fed by groundwater high in phosphorus or nitrogen 
⎯ Other_____________________________________ 

         YES    multiplier is 2          NO     multiplier is 1 

(see p. 44) 
 
 
 
 
 
 

 
 
multiplier
 
  _____ 

D TOTAL - Water Quality Functions     Multiply the score from D1 by D2  
Add score to table on p. 1 

 

Wetland A

2

24

✔

1

4

5

2

12

✔

✔

✔

✔

✔

✔
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D Depressional and Flats Wetlands  
HYDROLOGIC FUNCTIONS  -  Indicators that the wetland unit functions to 

reduce flooding and stream degradation 

Points 
(only 1 score 

per box) 

 D 3. Does the wetland unit have the potential to reduce flooding and erosion? (see p.46)

D D 3.1 Characteristics of surface water flows out of the wetland unit 
Unit is a depression with no surface water leaving it (no outlet)                                       points = 4 
Unit has an intermittently flowing, OR highly constricted permanently flowing outlet    points = 2 
Unit is  a “flat” depression (Q. 7 on key), or in the Flats class, with permanent surface outflow and 
no obvious natural  outlet and/or outlet is a man-made ditch                                         points = 1 

 (If ditch is not permanently flowing treat unit as “intermittently flowing”)        
Unit has an unconstricted, or slightly constricted, surface outlet  (permanently flowing)  points = 0 

 

D D 3.2 Depth of storage during wet periods  
Estimate the height of ponding above the bottom of the outlet. For units with no outlet 
measure from the surface of permanent water or deepest part (if dry).   
Marks of ponding are 3 ft or more above the surface or bottom of outlet              points = 7      
The wetland is a “headwater” wetland”                                                                  points = 5 
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 
Unit is flat (yes to Q. 2 or Q. 7 on key) but has small depressions on the surface that trap 

water                                                                                                                 points = 1 
Marks of ponding less than 0.5 ft                                                                            points = 0 

 

D D 3.3 Contribution of wetland unit 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 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 unit is in the FLATS class                                                                           points = 5 

 

D Total for D 3                                                        Add the points in the boxes above  

D D 4. Does the wetland unit have the opportunity to reduce flooding and erosion?  
Answer YES if the unit is in a location in the watershed where the flood storage, or 
reduction in water velocity, it provides helps protect downstream property and aquatic 
resources from flooding or excessive and/or erosive flows.   Answer NO if the water 
coming into the wetland is controlled by a structure such as flood gate, tide gate, flap 
valve, reservoir etc. OR you estimate that more than 90% of the water in the wetland is 
from groundwater in areas where damaging groundwater flooding does not occur.  
Note which of the following indicators of opportunity apply. 

⎯ Wetland is in a headwater of a river or stream that has flooding problems 
⎯ Wetland drains to a river or stream that has flooding problems 
⎯ Wetland has no outlet and impounds surface runoff water that might otherwise 

flow into a river or stream that has flooding problems 
⎯ Other_____________________________________ 

           YES    multiplier is 2          NO     multiplier is 1 

(see p. 49)
 
 
 

 
 
 
 
 

multiplier
 

_____ 

D TOTAL  - Hydrologic Functions Multiply the score from D 3 by D 4    
Add score to table on p. 1    

 

 
 

Wetland A

✔

✔

✔

0

3

0

3

✔

✔
2

6
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These questions apply to wetlands of all HGM classes.  
HABITAT FUNCTIONS - Indicators that unit functions to provide important habitat 

Points 
(only 1 score 

per box) 

H 1. Does the wetland unit have the potential to provide habitat for many species?  
H 1.1 Vegetation structure (see p. 72) 

Check the types of vegetation classes present (as defined by Cowardin)- Size threshold for each 
class is ¼ acre or more than 10% of the area if unit is smaller than 2.5 acres. 

____Aquatic bed   
____Emergent plants  
____Scrub/shrub (areas where shrubs have >30% cover) 
____Forested (areas where trees have >30% cover) 
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 
Add the number of vegetation structures that qualify.  If you have: 

                                4 structures  or more            points = 4 
                                3  structures                         points = 2 
                                2  structures                         points = 1 

                                                                                            1  structure                           points = 0 

Figure ___ 
 
 

 

H 1.2. Hydroperiods (see p. 73) 
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 acre 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      point = 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                                        Map of hydroperiods 

Figure ___ 

H 1.3. Richness of Plant Species (see p. 75) 
Count the number of plant species in the wetland that cover at least 10 ft2.  (different patches 
of the same species can be combined to meet the size threshold)    

          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 
   List species below if you want to:                                             5 - 19 species           points = 1 
                                                                                                     < 5 species              points = 0           

 

 
           Total for page ______ 

Map of Cowardin vegetation classes  
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H 1.4. Interspersion of habitats (see p. 76) 

Decide from the diagrams below whether interspersion between Cowardin vegetation 
classes (described in H 1.1), or the classes and unvegetated areas (can include open water or 
mudflats) is high, medium, low, or none.  

 
 
 
 
 

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

 
 

 
                                                                                             [riparian braided channels] 
                                            High  = 3 points 

NOTE: If you have four or more classes or three vegetation classes and open water 
the rating is always “high”.   Use map of Cowardin vegetation classes 

Figure ___ 
 
 
 
 

 

H 1.5. Special Habitat Features: (see p. 77) 
Check the habitat features that are present in the wetland.  The number of checks is the 

number of points you put into the next column.  
____Large, downed, woody debris within the wetland (>4in. diameter and 6 ft long). 
____Standing snags (diameter at the bottom > 4 inches) in the wetland  
____Undercut banks are present for at least 6.6 ft (2m) and/or overhanging vegetation extends at 

least 3.3 ft (1m) over a stream (or ditch) in, or contiguous with the unit, for at least 33 ft 
(10m) 

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

____At least ¼ acre of thin-stemmed persistent vegetation 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 each stratum of plants 
              NOTE: The 20% stated in early printings of the manual on page 78 is an error.  

 

H 1. TOTAL Score -  potential for providing habitat 
Add the scores from H1.1, H1.2, H1.3, H1.4, H1.5 

 

Comments   
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H 2. Does the wetland unit have the opportunity to provide habitat for many species?  
H 2.1 Buffers  (see p. 80) 
Choose the description that best represents condition of buffer of wetland unit. The highest scoring 
criterion that applies to the wetland is to be used in the rating. See text for definition of 
“undisturbed.”   

⎯ 100 m (330ft) of relatively undisturbed vegetated areas, rocky areas, or open water  >95% 
of circumference.   No structures are within the undisturbed part of buffer.  (relatively 
undisturbed also means no-grazing, no landscaping, no daily human use)      Points = 5 

⎯ 100 m (330 ft) of relatively undisturbed vegetated areas, rocky areas, or open water  > 
50%  circumference.                                                                                          Points = 4 

⎯ 50 m (170ft) of relatively undisturbed  vegetated areas, rocky areas, or open water >95% 
circumference.                                                                                                   Points = 4 

⎯ 100 m (330ft) of relatively undisturbed vegetated areas, rocky areas, or open water > 25% 
circumference, .                                                                                                 Points = 3 

⎯ 50 m (170ft) of relatively undisturbed  vegetated areas, rocky areas, or open water for > 
50% circumference.                                                                                           Points = 3 

If buffer does not meet any of the criteria above 
⎯ No paved areas (except paved trails) or buildings within 25 m (80ft) of wetland > 95% 

circumference.  Light to moderate grazing, or lawns are OK.                           Points = 2 
⎯ No paved areas or buildings within 50m of wetland for >50% circumference.                           

Light to moderate grazing, or lawns are OK.                                                     Points = 2 
⎯ Heavy grazing in buffer.                                                                                     Points = 1 
⎯ Vegetated buffers are <2m wide (6.6ft) for more than 95% of the circumference (e.g. tilled 

fields, paving, basalt bedrock extend to edge of wetland                                   Points = 0.       
⎯ Buffer does not meet any of the criteria above.                                                  Points = 1 

                                                                                 Aerial photo showing buffers 

Figure ___ 
 
 
 
 

 
 
 

H 2.2 Corridors and Connections (see p. 81) 
H 2.2.1 Is the wetland part of a relatively undisturbed and unbroken vegetated corridor  
(either riparian or upland) that is at least 150 ft wide, has at least 30% cover of shrubs, forest 
or native undisturbed prairie, that connects to estuaries, other wetlands or undisturbed 
uplands that are at least 250 acres in size?  (dams in riparian corridors, heavily used gravel 
roads, paved roads, are considered breaks in the corridor). 

YES = 4 points   (go to H 2.3)                         NO = go to H 2.2.2 
H 2.2.2 Is the wetland part of a relatively undisturbed and unbroken vegetated corridor 
(either riparian or upland) that is at least 50ft wide, has at least 30% cover of shrubs or 
forest, and connects to estuaries, other wetlands or undisturbed uplands that are at least 25 
acres in size?  OR a Lake-fringe wetland, if it does not have an undisturbed corridor as in 
the question above? 

                          YES = 2 points  (go to H 2.3)                           NO = H 2.2.3 
H 2.2.3 Is the wetland:  

within 5 mi (8km) of a brackish or salt water estuary OR 
within 3 mi of a large field or pasture (>40 acres) OR  
within 1 mi of a lake greater than 20 acres? 

                          YES = 1 point                                                   NO = 0 points       

 
 
 
 
 

 
          Total for page______ 
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H 2.3 Near or adjacent to other priority habitats listed by WDFW (see new and complete 

descriptions of WDFW priority habitats, and the counties in which they can be found, in 

the PHS report  http://wdfw.wa.gov/hab/phslist.htm ) 

Which of the following priority habitats are within 330ft (100m) of the wetland unit? NOTE: the 

connections do not have to be relatively undisturbed.  

____Aspen Stands: Pure or mixed stands of aspen greater than 0.4 ha (1 acre). 

____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 p. 152). 

____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 20 

trees/ha (8 trees/acre) > 81 cm (32 in) dbh or > 200 years of age.  (Mature forests)  Stands 

with average diameters exceeding 53 cm (21 in) dbh; crown cover may be less that 100%; 

crown cover may be less that 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:  Woodlands 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). 

____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). 

____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: pp. 167-169 and glossary in 

Appendix A).  

____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 7.6 m (25 ft) high and occurring below 5000 ft. 

____Talus: Homogenous areas of rock rubble ranging in average size 0.15 - 2.0 m (0.5 - 6.5 ft), 

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 > 51 cm (20 in) in western Washington and are > 2 m (6.5 ft) in 

height.  Priority logs are > 30 cm (12 in) in diameter at the largest end, and > 6 m (20 ft) 

long. 

      If wetland has 3 or more  priority habitats = 4 points   

      If wetland has 2 priority habitats = 3 points 

      If wetland has  1 priority habitat = 1 point                No habitats = 0 points 

Note: All vegetated wetlands are by definition a priority habitat but are not included in this 

list.  Nearby wetlands are addressed in question H 2.4) 
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H 2.4 Wetland Landscape (choose the one description of the landscape around the wetland that 
best fits) (see p. 84) 

There are at least 3 other wetlands within ½ mile, and the connections between them are 
relatively undisturbed (light grazing between wetlands OK, as is lake shore with some 
boating, but connections should NOT be bisected by paved roads, fill, fields, or other 
development.                                                                                                           points = 5 

The wetland is Lake-fringe on a lake with little disturbance and there are 3 other lake-fringe 
wetlands within ½ mile                                                                                           points = 5 

There are at least 3 other wetlands within ½ mile, BUT the connections between them are 
disturbed                                                                                                                  points = 3 

The wetland is Lake-fringe on a lake with disturbance and there are 3 other lake-fringe 
wetland within ½ mile                                                                                             points = 3 

There is at least 1 wetland within ½ mile.                                                                  points = 2 
There are no wetlands within ½ mile.                                                                        points = 0 

 

 
 

H 2. TOTAL Score -  opportunity for providing habitat 
Add the scores from H2.1,H2.2, H2.3, H2.4 

 

TOTAL  for H 1 from page 14  

Total Score for Habitat Functions  – add the points for H 1, H 2 and record the result on 
p. 1 
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CATEGORIZATION BASED ON SPECIAL CHARACTERISTICS 
 

Please determine if the wetland meets the attributes described below and circle the 
appropriate answers and Category.   

 
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 (see p. 86) 
Does the wetland unit 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 ___ 

 

SC 1.1  Is the wetland unit 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 acre in size and meets at least two of the 
following three conditions?    YES = Category I    NO = Category II 
⎯ The wetland is relatively undisturbed (has no diking, ditching, filling, 

cultivation, grazing, and has less than 10% cover of non-native plant 
species.  If the non-native Spartina spp. are the only species that cover 
more than 10% of the wetland,  then the wetland should be given a dual 
rating (I/II).  The area of Spartina would be rated a Category II while the 
relatively undisturbed upper marsh with native species would be a 
Category I.  Do not, however, exclude the area of Spartina in 
determining the size threshold of 1 acre. 

⎯ 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 2 of the following features: tidal channels, 
depressions with open water, or contiguous freshwater wetlands.  

 

 
Cat. I  

Cat. II 

 

Dual 
rating 

I/II 

 

Wetland A
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SC 2.0  Natural Heritage Wetlands  (see p. 87) 
Natural Heritage wetlands have been identified by the Washington Natural Heritage 
Program/DNR as either high quality undisturbed wetlands or wetlands that support 
state Threatened, Endangered, or Sensitive plant species. 

SC 2.1 Is the wetland unit being rated in a Section/Township/Range that contains a 
Natural Heritage wetland?  (this question is used to screen out most sites 
before you need to contact WNHP/DNR)   

 S/T/R information from Appendix D ___  or  accessed from WNHP/DNR web site   ___        
 

YES____ – contact WNHP/DNR (see p. 79) and go to SC 2.2               NO ___  
 

SC 2.2 Has DNR identified the wetland as a high quality undisturbed wetland or as 
or as a site with state threatened or endangered plant species? 

          YES = Category I                                        NO ____not a Heritage Wetland 

 
Cat. I 

SC 3.0 Bogs  (see p. 87) 
Does the wetland unit (or any part of the unit) meet both the criteria for soils and 
vegetation in bogs? Use the key below to identify if the wetland is a bog.  If you 
answer yes you will still need to rate the wetland based on its functions.  

1.  Does the unit have organic soil horizons (i.e. layers of organic soil), either 
peats or mucks, that compose 16 inches or more of the first 32 inches of the 
soil profile? (See Appendix B for a field key to identify organic soils)? Yes - 
go to Q. 3                No  - go to Q. 2 

2.  Does the unit have organic soils, either peats or mucks that are less than 16 
inches deep over bedrock, or an impermeable hardpan such as clay or 
volcanic ash, or that are floating on a lake or pond? 

            Yes - go to Q. 3                          No - Is not a bog for purpose of rating 
3.  Does the unit have more than 70% cover of mosses at ground level, AND 

other plants, if present, consist of the “bog” species listed in Table 3 as a 
significant component of the vegetation (more than 30% of the total shrub 
and herbaceous cover consists of species in Table 3)? 

                Yes – Is a bog for purpose of rating          No -  go to Q. 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” deep.  If the pH is less than 5.0 and the 
“bog” plant species in Table 3 are present, the wetland is a bog.  

1. Is the unit forested (> 30% cover) with sitka spruce, subalpine fir, western 
red cedar, western hemlock, lodgepole pine, quaking aspen, Englemann’s 
spruce, or western white pine, WITH any of the species (or combination of 
species) on the bog species plant list in Table 3 as a significant component 
of the ground cover (> 30% coverage of the total shrub/herbaceous cover)?  

2.  YES =  Category I                          No___ Is not a bog for purpose of rating      
                   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Cat. I 

Wetland A

Updated with new WDFW definitions Oct. 2008



Wetland name or number ______ 

Wetland Rating Form – western Washington                     20 August 2004 
version 2  

 

SC 4.0 Forested Wetlands (see p. 90) 
Does the wetland unit have at least 1 acre of forest that meet one of these criteria for 
the 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/acre (20 trees/hectare) that are at least 200 years of age OR have a 
diameter at breast height (dbh) of 32 inches (81 cm) or more.   

NOTE: The criterion for dbh is based on measurements for upland forests.  
Two-hundred year old trees in wetlands will often have a smaller dbh 
because their growth rates are often slower.  The DFW criterion is and “OR” 
so old-growth forests do not necessarily have to have trees of this diameter.   

⎯ Mature forests: (west of the Cascade Crest) Stands where the largest trees are 
80 – 200 years old OR have average diameters (dbh) exceeding 21 inches 
(53cm); crown cover may be less that 100%; decay, decadence, numbers of 
snags, and quantity of large downed material is generally less than that found 
in old-growth. 

              YES =  Category I               NO ___not a forested wetland with special characteristics 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Cat. I 
 

SC 5.0 Wetlands in Coastal Lagoons (see p. 91) 
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 surface 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 meets 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 invasive plant 
species (see list of invasive species on p. 74). 

⎯ 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 acre (4350 square feet) 
                          YES = Category I         NO = Category II 

 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Cat. I 
 

Cat. II 

Wetland A
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SC 6.0 Interdunal Wetlands  (see p. 93) 
Is the wetland unit west of the 1889 line (also called the Western Boundary of Upland 
Ownership or WBUO)?   
               YES - go to SC 6.1                      NO __ not an interdunal wetland for rating 
                If you answer yes you will still need to rate the wetland based on its 

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 
SC 6.1 Is the wetland one acre or larger, or is it in a mosaic of wetlands that is 

once acre or larger?    
                              YES = Category II                           NO – go to SC 6.2 

SC 6.2  Is the unit between 0.1 and 1 acre, or is it in a mosaic of wetlands that is 
between 0.1 and 1 acre?    

                        YES = Category III 

 
 
 
 
 
 
 
 
 
 
 
 
 
Cat. II 
 
 
Cat. III 

Category of wetland based on Special Characteristics 
Choose the “highest” rating if wetland falls into several categories, and record on 

p. 1. 
If you answered NO for all types enter “Not Applicable” on p.1 

 

 
 

Wetland A
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WETLAND RATING FORM – WESTERN WASHINGTON 
Version 2 - Updated July 2006 to increase accuracy and reproducibility among users 

 
Name of wetland (if known): _________________________________ Date of site visit: _____ 
 
Rated by____________________________ Trained by Ecology?  Yes__No___  Date of training______ 
 
SEC: ___ TWNSHP: ____ RNGE: ____   Is S/T/R in Appendix D?  Yes___   No___ 
 

Map of wetland unit: Figure ____     Estimated size ______ 
 

SUMMARY OF RATING 
 
Category based on FUNCTIONS provided by wetland 

I___   II___   III___   IV___ 
 

Score for Water Quality Functions  

Score for Hydrologic Functions  
Score for Habitat Functions  

  TOTAL score for Functions  

 

Category based on SPECIAL CHARACTERISTICS of wetland 
I___  II___   Does not Apply___ 

 
                 Final Category (choose the “highest” category from above) 
 

 
                                   Summary of basic information about the wetland unit 
 

Wetland Unit has Special 
Characteristics 

 Wetland HGM Class 
used for Rating 

 

Estuarine  Depressional  
Natural Heritage Wetland  Riverine  
Bog  Lake-fringe  
Mature Forest  Slope  
Old Growth Forest  Flats  
Coastal Lagoon  Freshwater Tidal  
Interdunal    
None of the above  Check if unit has multiple 

HGM classes present 
 

Category I = Score >=70  
Category II = Score 51-69  
Category III = Score 30-50  
Category IV = Score < 30 

 

Wetland B

NP, MK

27 07E

6/6/2013

✔

16
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Wetland B

✔

~0.75 acres
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Does the wetland unit being rated meet any of the criteria below?   
If you answer YES to any of the questions below you will need to protect the wetland 
according to the regulations regarding the special characteristics found in the wetland.  

 

Check List for Wetlands That May Need Additional Protection 
(in addition to the protection recommended for its category)  

YES NO

SP1. Has the wetland unit been documented as a habitat for any Federally listed 
Threatened or Endangered animal or plant species (T/E species)?   
For the purposes of this rating system, "documented" means the wetland is on the 
appropriate state or federal database.  

  

SP2. Has the wetland unit been documented as habitat for any State listed 
Threatened or Endangered animal species?  
For the purposes of this rating system, "documented" means the wetland is on the 
appropriate state database.  Note:  Wetlands with State listed plant species are 
categorized as Category I Natural Heritage Wetlands (see p. 19 of data form).  

 

SP3.  Does the wetland unit contain individuals of Priority species listed by the 
WDFW for the state?     

 

SP4.  Does the wetland unit have a local significance in addition to its functions?   
For example, the wetland has been identified in the Shoreline Master 
Program, the Critical Areas Ordinance, or in a local management plan as 
having special significance.     

 

 
 

 
 

To complete the next part of the data sheet you will need to determine the 
Hydrogeomorphic Class of the wetland being rated. 

 
The hydrogeomorphic classification groups wetlands into those that function in similar ways.  This 
simplifies the questions needed to answer how well the wetland functions.   The Hydrogeomorphic 
Class of a wetland can be determined using the key below.   See p. 24 for more detailed instructions 
on classifying wetlands.  

Wetland B
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 Classification of Wetland Units in Western Washington 
 

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

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

If yes, is the salinity of the water during periods of annual low flow below 0.5 ppt (parts per 
thousand)?  YES – Freshwater Tidal Fringe    NO – Saltwater Tidal Fringe (Estuarine) 

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 rated as an Estuarine wetland. Wetlands that 
were called estuarine in the first and second editions of the rating system are called Salt 
Water Tidal Fringe in the Hydrogeomorphic Classification.  Estuarine wetlands were 
categorized separately in the earlier editions, and this separation is being kept in this 
revision.  To maintain consistency between editions, the term “Estuarine” wetland is kept.  
Please note, however, that the characteristics that define Category I and II estuarine 
wetlands have changed (see p.    ). 

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 both of the following criteria? 
___The vegetated part of the wetland is on the shores of a body of permanent open water 

(without any vegetation on the surface) at least 20 acres (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?  
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 
<3ft diameter and less than 1 foot deep). 

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

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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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 two years. 

 NOTE: The riverine unit can contain depressions that are filled with water when the river is 
not flooding.  

NO - go to 6       YES – The wetland class is Riverine 

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 
clases.  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 your wetland.  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 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 Depressional 
Depressional + Lake-fringe Depressional 
Salt Water Tidal Fringe and any other class of freshwater 
wetland 

Treat as ESTUARINE under 
wetlands with special 
characteristics 

 
If you are unable still 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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S Slope Wetlands  
WATER QUALITY FUNCTIONS  -  Indicators that the wetland unit functions to 

improve water quality 

Points 
(only 1 score 
per box) 

S S 1. Does the wetland unit have the potential to improve water quality?  (see p.64)

S S 1.1 Characteristics of average slope of unit:  
Slope is1% or less (a 1% slope has a 1 foot vertical drop in elevation for every 100 ft 

horizontal distance)                                                                                     points = 3    
Slope is 1% - 2%                                                                                              points = 2 
Slope is 2% - 5%                                                                                              points = 1 
Slope is greater than 5%                                                                                   points = 0 

 

 

S S 1.2 The soil 2 inches below the surface (or duff layer) is clay or organic  (use NRCS 
definitions) 

            YES = 3 points                                                      NO = 0 points 

 

S S 1.3 Characteristics of  the vegetation in the wetland that trap sediments and pollutants:  
Choose the points appropriate for the description that best fits the vegetation in the 
wetland. Dense vegetation means you have trouble seeing the soil surface (>75% 
cover), and uncut means not grazed or mowed and plants are higher than 6 inches.  
Dense, uncut, herbaceous vegetation > 90% of the wetland area           points = 6                 
Dense, uncut, herbaceous vegetation > 1/2 of area                                 points = 3 
Dense, woody, vegetation > ½ of area                                                          points = 2 
Dense, uncut, herbaceous vegetation > 1/4 of area                                 points = 1 
Does not meet any of the criteria above for vegetation                                 points = 0      
                                                    Aerial photo or map with vegetation polygons  

Figure ___ 

S  Total for S 1                                                     Add the points in the boxes above  

S S 2. Does the wetland unit have the opportunity to improve water quality?   
Answer YES if you know or believe there are pollutants in groundwater or surface water 
coming into the wetland that would otherwise reduce water quality in streams, lakes or 
groundwater downgradient from the wetland.  Note which of the following conditions 
provide the sources of pollutants.  A unit may have pollutants coming from several 
sources, but any single source would qualify as opportunity.  
  

⎯ Grazing in the wetland or within 150ft 
⎯ Untreated stormwater discharges to wetland  
⎯ Tilled fields, logging, or orchards within 150 feet of wetland  
⎯ Residential, urban areas, or golf courses are within 150 ft upslope of wetland 
⎯ Other_____________________________________ 

                  YES    multiplier is 2          NO     multiplier is 1 

(see p.67)
 
 
 
 
 
 
 

multiplier
 

_____ 

S TOTAL - Water Quality Functions     Multiply the score from S1 by S2  
Add score to table on p. 1 

 

 Comments   
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S Slope Wetlands  
HYDROLOGIC FUNCTIONS  -  Indicators that the wetland unit functions to 

reduce flooding and stream erosion 

Points 
(only 1 score 

per box) 

 S 3. Does the wetland unit have the potential to reduce flooding and stream 
erosion? 

(see p.68) 

S S 3.1 Characteristics of vegetation that reduce the velocity of surface flows during storms.  
Choose the points appropriate for the description that best fit conditions in the wetland. 
(stems of plants should be thick enough (usually > 1/8in), or dense enough, to remain 
erect during surface flows)                                                                                  
Dense, uncut, rigid vegetation covers  > 90% of the area of the wetland.        points = 6      
Dense, uncut, rigid vegetation > 1/2  area of wetland                                       points = 3 
Dense, uncut, rigid vegetation > 1/4  area                                                         points = 1 
More than 1/4 of area is grazed, mowed, tilled  or vegetation is 
   not rigid                                                                                                          points = 0      

 

S S 3.2 Characteristics of slope wetland that holds back small amounts of flood flows: 
The slope wetland has small surface depressions that can retain water over at least 
10% of its area.                                                    YES        points = 2 

                                                                                             NO         points = 0   

 

S                                                                               Add the points in the boxes above  

S S 4. Does the wetland have the opportunity to reduce flooding and erosion?  
Is the wetland in a landscape position where the reduction in water velocity it provides 
helps protect downstream property and aquatic resources from flooding or excessive 
and/or erosive flows?  Note which of the following conditions apply. 

⎯ Wetland has surface runoff that drains to a river or stream that has flooding 
problems 

⎯ Other_____________________________________ 
 (Answer NO if the major source of water is controlled by a reservoir (e.g. wetland is  a seep 

that is on the downstream side of a dam) 
           YES    multiplier is 2          NO     multiplier is 1 

(see p. 70) 
 
 
 
 
 

multiplier 
 

_____ 

S TOTAL  - Hydrologic Functions Multiply the score from S 3 by S 4    
Add score to table on p. 1    

 

 Comments   
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These questions apply to wetlands of all HGM classes.  
HABITAT FUNCTIONS - Indicators that unit functions to provide important habitat 

Points 
(only 1 score 

per box) 

H 1. Does the wetland unit have the potential to provide habitat for many species?  
H 1.1 Vegetation structure (see p. 72) 

Check the types of vegetation classes present (as defined by Cowardin)- Size threshold for each 
class is ¼ acre or more than 10% of the area if unit is smaller than 2.5 acres. 

____Aquatic bed   
____Emergent plants  
____Scrub/shrub (areas where shrubs have >30% cover) 
____Forested (areas where trees have >30% cover) 
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 
Add the number of vegetation structures that qualify.  If you have: 

                                4 structures  or more            points = 4 
                                3  structures                         points = 2 
                                2  structures                         points = 1 

                                                                                            1  structure                           points = 0 

Figure ___ 
 
 

 

H 1.2. Hydroperiods (see p. 73) 
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 acre 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      point = 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                                        Map of hydroperiods 

Figure ___ 

H 1.3. Richness of Plant Species (see p. 75) 
Count the number of plant species in the wetland that cover at least 10 ft2.  (different patches 
of the same species can be combined to meet the size threshold)    

          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 
   List species below if you want to:                                             5 - 19 species           points = 1 
                                                                                                     < 5 species              points = 0           

 

 
           Total for page ______ 

Map of Cowardin vegetation classes  
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H 1.4. Interspersion of habitats (see p. 76) 

Decide from the diagrams below whether interspersion between Cowardin vegetation 
classes (described in H 1.1), or the classes and unvegetated areas (can include open water or 
mudflats) is high, medium, low, or none.  

 
 
 
 
 

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

 
 

 
                                                                                             [riparian braided channels] 
                                            High  = 3 points 

NOTE: If you have four or more classes or three vegetation classes and open water 
the rating is always “high”.   Use map of Cowardin vegetation classes 

Figure ___ 
 
 
 
 

 

H 1.5. Special Habitat Features: (see p. 77) 
Check the habitat features that are present in the wetland.  The number of checks is the 

number of points you put into the next column.  
____Large, downed, woody debris within the wetland (>4in. diameter and 6 ft long). 
____Standing snags (diameter at the bottom > 4 inches) in the wetland  
____Undercut banks are present for at least 6.6 ft (2m) and/or overhanging vegetation extends at 

least 3.3 ft (1m) over a stream (or ditch) in, or contiguous with the unit, for at least 33 ft 
(10m) 

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

____At least ¼ acre of thin-stemmed persistent vegetation 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 each stratum of plants 
              NOTE: The 20% stated in early printings of the manual on page 78 is an error.  

 

H 1. TOTAL Score -  potential for providing habitat 
Add the scores from H1.1, H1.2, H1.3, H1.4, H1.5 

 

Comments   
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H 2. Does the wetland unit have the opportunity to provide habitat for many species?  
H 2.1 Buffers  (see p. 80) 
Choose the description that best represents condition of buffer of wetland unit. The highest scoring 
criterion that applies to the wetland is to be used in the rating. See text for definition of 
“undisturbed.”   

⎯ 100 m (330ft) of relatively undisturbed vegetated areas, rocky areas, or open water  >95% 
of circumference.   No structures are within the undisturbed part of buffer.  (relatively 
undisturbed also means no-grazing, no landscaping, no daily human use)      Points = 5 

⎯ 100 m (330 ft) of relatively undisturbed vegetated areas, rocky areas, or open water  > 
50%  circumference.                                                                                          Points = 4 

⎯ 50 m (170ft) of relatively undisturbed  vegetated areas, rocky areas, or open water >95% 
circumference.                                                                                                   Points = 4 

⎯ 100 m (330ft) of relatively undisturbed vegetated areas, rocky areas, or open water > 25% 
circumference, .                                                                                                 Points = 3 

⎯ 50 m (170ft) of relatively undisturbed  vegetated areas, rocky areas, or open water for > 
50% circumference.                                                                                           Points = 3 

If buffer does not meet any of the criteria above 
⎯ No paved areas (except paved trails) or buildings within 25 m (80ft) of wetland > 95% 

circumference.  Light to moderate grazing, or lawns are OK.                           Points = 2 
⎯ No paved areas or buildings within 50m of wetland for >50% circumference.                           

Light to moderate grazing, or lawns are OK.                                                     Points = 2 
⎯ Heavy grazing in buffer.                                                                                     Points = 1 
⎯ Vegetated buffers are <2m wide (6.6ft) for more than 95% of the circumference (e.g. tilled 

fields, paving, basalt bedrock extend to edge of wetland                                   Points = 0.       
⎯ Buffer does not meet any of the criteria above.                                                  Points = 1 

                                                                                 Aerial photo showing buffers 

Figure ___ 
 
 
 
 

 
 
 

H 2.2 Corridors and Connections (see p. 81) 
H 2.2.1 Is the wetland part of a relatively undisturbed and unbroken vegetated corridor  
(either riparian or upland) that is at least 150 ft wide, has at least 30% cover of shrubs, forest 
or native undisturbed prairie, that connects to estuaries, other wetlands or undisturbed 
uplands that are at least 250 acres in size?  (dams in riparian corridors, heavily used gravel 
roads, paved roads, are considered breaks in the corridor). 

YES = 4 points   (go to H 2.3)                         NO = go to H 2.2.2 
H 2.2.2 Is the wetland part of a relatively undisturbed and unbroken vegetated corridor 
(either riparian or upland) that is at least 50ft wide, has at least 30% cover of shrubs or 
forest, and connects to estuaries, other wetlands or undisturbed uplands that are at least 25 
acres in size?  OR a Lake-fringe wetland, if it does not have an undisturbed corridor as in 
the question above? 

                          YES = 2 points  (go to H 2.3)                           NO = H 2.2.3 
H 2.2.3 Is the wetland:  

within 5 mi (8km) of a brackish or salt water estuary OR 
within 3 mi of a large field or pasture (>40 acres) OR  
within 1 mi of a lake greater than 20 acres? 

                          YES = 1 point                                                   NO = 0 points       

 
 
 
 
 

 
          Total for page______ 
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H 2.3 Near or adjacent to other priority habitats listed by WDFW (see new and complete 

descriptions of WDFW priority habitats, and the counties in which they can be found, in 

the PHS report  http://wdfw.wa.gov/hab/phslist.htm ) 

Which of the following priority habitats are within 330ft (100m) of the wetland unit? NOTE: the 

connections do not have to be relatively undisturbed.  

____Aspen Stands: Pure or mixed stands of aspen greater than 0.4 ha (1 acre). 

____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 p. 152). 

____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 20 

trees/ha (8 trees/acre) > 81 cm (32 in) dbh or > 200 years of age.  (Mature forests)  Stands 

with average diameters exceeding 53 cm (21 in) dbh; crown cover may be less that 100%; 

crown cover may be less that 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:  Woodlands 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). 

____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). 

____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: pp. 167-169 and glossary in 

Appendix A).  

____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 7.6 m (25 ft) high and occurring below 5000 ft. 

____Talus: Homogenous areas of rock rubble ranging in average size 0.15 - 2.0 m (0.5 - 6.5 ft), 

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 > 51 cm (20 in) in western Washington and are > 2 m (6.5 ft) in 

height.  Priority logs are > 30 cm (12 in) in diameter at the largest end, and > 6 m (20 ft) 

long. 

      If wetland has 3 or more  priority habitats = 4 points   

      If wetland has 2 priority habitats = 3 points 

      If wetland has  1 priority habitat = 1 point                No habitats = 0 points 

Note: All vegetated wetlands are by definition a priority habitat but are not included in this 

list.  Nearby wetlands are addressed in question H 2.4) 
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H 2.4 Wetland Landscape (choose the one description of the landscape around the wetland that 
best fits) (see p. 84) 

There are at least 3 other wetlands within ½ mile, and the connections between them are 
relatively undisturbed (light grazing between wetlands OK, as is lake shore with some 
boating, but connections should NOT be bisected by paved roads, fill, fields, or other 
development.                                                                                                           points = 5 

The wetland is Lake-fringe on a lake with little disturbance and there are 3 other lake-fringe 
wetlands within ½ mile                                                                                           points = 5 

There are at least 3 other wetlands within ½ mile, BUT the connections between them are 
disturbed                                                                                                                  points = 3 

The wetland is Lake-fringe on a lake with disturbance and there are 3 other lake-fringe 
wetland within ½ mile                                                                                             points = 3 

There is at least 1 wetland within ½ mile.                                                                  points = 2 
There are no wetlands within ½ mile.                                                                        points = 0 

 

 
 

H 2. TOTAL Score -  opportunity for providing habitat 
Add the scores from H2.1,H2.2, H2.3, H2.4 

 

TOTAL  for H 1 from page 14  

Total Score for Habitat Functions  – add the points for H 1, H 2 and record the result on 
p. 1 
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CATEGORIZATION BASED ON SPECIAL CHARACTERISTICS 
 

Please determine if the wetland meets the attributes described below and circle the 
appropriate answers and Category.   

 
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 (see p. 86) 
Does the wetland unit 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 ___ 

 

SC 1.1  Is the wetland unit 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 acre in size and meets at least two of the 
following three conditions?    YES = Category I    NO = Category II 
⎯ The wetland is relatively undisturbed (has no diking, ditching, filling, 

cultivation, grazing, and has less than 10% cover of non-native plant 
species.  If the non-native Spartina spp. are the only species that cover 
more than 10% of the wetland,  then the wetland should be given a dual 
rating (I/II).  The area of Spartina would be rated a Category II while the 
relatively undisturbed upper marsh with native species would be a 
Category I.  Do not, however, exclude the area of Spartina in 
determining the size threshold of 1 acre. 

⎯ 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 2 of the following features: tidal channels, 
depressions with open water, or contiguous freshwater wetlands.  

 

 
Cat. I  

Cat. II 

 

Dual 
rating 

I/II 
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SC 2.0  Natural Heritage Wetlands  (see p. 87) 
Natural Heritage wetlands have been identified by the Washington Natural Heritage 
Program/DNR as either high quality undisturbed wetlands or wetlands that support 
state Threatened, Endangered, or Sensitive plant species. 

SC 2.1 Is the wetland unit being rated in a Section/Township/Range that contains a 
Natural Heritage wetland?  (this question is used to screen out most sites 
before you need to contact WNHP/DNR)   

 S/T/R information from Appendix D ___  or  accessed from WNHP/DNR web site   ___        
 

YES____ – contact WNHP/DNR (see p. 79) and go to SC 2.2               NO ___  
 

SC 2.2 Has DNR identified the wetland as a high quality undisturbed wetland or as 
or as a site with state threatened or endangered plant species? 

          YES = Category I                                        NO ____not a Heritage Wetland 

 
Cat. I 

SC 3.0 Bogs  (see p. 87) 
Does the wetland unit (or any part of the unit) meet both the criteria for soils and 
vegetation in bogs? Use the key below to identify if the wetland is a bog.  If you 
answer yes you will still need to rate the wetland based on its functions.  

1.  Does the unit have organic soil horizons (i.e. layers of organic soil), either 
peats or mucks, that compose 16 inches or more of the first 32 inches of the 
soil profile? (See Appendix B for a field key to identify organic soils)? Yes - 
go to Q. 3                No  - go to Q. 2 

2.  Does the unit have organic soils, either peats or mucks that are less than 16 
inches deep over bedrock, or an impermeable hardpan such as clay or 
volcanic ash, or that are floating on a lake or pond? 

            Yes - go to Q. 3                          No - Is not a bog for purpose of rating 
3.  Does the unit have more than 70% cover of mosses at ground level, AND 

other plants, if present, consist of the “bog” species listed in Table 3 as a 
significant component of the vegetation (more than 30% of the total shrub 
and herbaceous cover consists of species in Table 3)? 

                Yes – Is a bog for purpose of rating          No -  go to Q. 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” deep.  If the pH is less than 5.0 and the 
“bog” plant species in Table 3 are present, the wetland is a bog.  

1. Is the unit forested (> 30% cover) with sitka spruce, subalpine fir, western 
red cedar, western hemlock, lodgepole pine, quaking aspen, Englemann’s 
spruce, or western white pine, WITH any of the species (or combination of 
species) on the bog species plant list in Table 3 as a significant component 
of the ground cover (> 30% coverage of the total shrub/herbaceous cover)?  

2.  YES =  Category I                          No___ Is not a bog for purpose of rating      
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Wetland B

Updated with new WDFW definitions Oct. 2008



Wetland name or number ______ 

Wetland Rating Form – western Washington                     20 August 2004 
version 2  

 

SC 4.0 Forested Wetlands (see p. 90) 
Does the wetland unit have at least 1 acre of forest that meet one of these criteria for 
the 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/acre (20 trees/hectare) that are at least 200 years of age OR have a 
diameter at breast height (dbh) of 32 inches (81 cm) or more.   

NOTE: The criterion for dbh is based on measurements for upland forests.  
Two-hundred year old trees in wetlands will often have a smaller dbh 
because their growth rates are often slower.  The DFW criterion is and “OR” 
so old-growth forests do not necessarily have to have trees of this diameter.   

⎯ Mature forests: (west of the Cascade Crest) Stands where the largest trees are 
80 – 200 years old OR have average diameters (dbh) exceeding 21 inches 
(53cm); crown cover may be less that 100%; decay, decadence, numbers of 
snags, and quantity of large downed material is generally less than that found 
in old-growth. 

              YES =  Category I               NO ___not a forested wetland with special characteristics 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Cat. I 
 

SC 5.0 Wetlands in Coastal Lagoons (see p. 91) 
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 surface 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 meets 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 invasive plant 
species (see list of invasive species on p. 74). 

⎯ 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 acre (4350 square feet) 
                          YES = Category I         NO = Category II 

 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Cat. I 
 

Cat. II 

Wetland B
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SC 6.0 Interdunal Wetlands  (see p. 93) 
Is the wetland unit west of the 1889 line (also called the Western Boundary of Upland 
Ownership or WBUO)?   
               YES - go to SC 6.1                      NO __ not an interdunal wetland for rating 
                If you answer yes you will still need to rate the wetland based on its 

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 
SC 6.1 Is the wetland one acre or larger, or is it in a mosaic of wetlands that is 

once acre or larger?    
                              YES = Category II                           NO – go to SC 6.2 

SC 6.2  Is the unit between 0.1 and 1 acre, or is it in a mosaic of wetlands that is 
between 0.1 and 1 acre?    

                        YES = Category III 

 
 
 
 
 
 
 
 
 
 
 
 
 
Cat. II 
 
 
Cat. III 

Category of wetland based on Special Characteristics 
Choose the “highest” rating if wetland falls into several categories, and record on 

p. 1. 
If you answered NO for all types enter “Not Applicable” on p.1 

 

 
 

Wetland B
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WETLAND RATING FORM – WESTERN WASHINGTON 
Version 2 - Updated July 2006 to increase accuracy and reproducibility among users 

 
Name of wetland (if known): _________________________________ Date of site visit: _____ 
 
Rated by____________________________ Trained by Ecology?  Yes__No___  Date of training______ 
 
SEC: ___ TWNSHP: ____ RNGE: ____   Is S/T/R in Appendix D?  Yes___   No___ 
 

Map of wetland unit: Figure ____     Estimated size ______ 
 

SUMMARY OF RATING 
 
Category based on FUNCTIONS provided by wetland 

I___   II___   III___   IV___ 
 

Score for Water Quality Functions  

Score for Hydrologic Functions  
Score for Habitat Functions  

  TOTAL score for Functions  

 

Category based on SPECIAL CHARACTERISTICS of wetland 
I___  II___   Does not Apply___ 

 
                 Final Category (choose the “highest” category from above) 
 

 
                                   Summary of basic information about the wetland unit 
 

Wetland Unit has Special 
Characteristics 

 Wetland HGM Class 
used for Rating 

 

Estuarine  Depressional  
Natural Heritage Wetland  Riverine  
Bog  Lake-fringe  
Mature Forest  Slope  
Old Growth Forest  Flats  
Coastal Lagoon  Freshwater Tidal  
Interdunal    
None of the above  Check if unit has multiple 

HGM classes present 
 

Category I = Score >=70  
Category II = Score 51-69  
Category III = Score 30-50  
Category IV = Score < 30 

 

Wetland C

NP, JR

27 05E

6/6/2013

12

05

✔

Wetland C

✔

1,210 square feet
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Does the wetland unit being rated meet any of the criteria below?   
If you answer YES to any of the questions below you will need to protect the wetland 
according to the regulations regarding the special characteristics found in the wetland.  

 

Check List for Wetlands That May Need Additional Protection 
(in addition to the protection recommended for its category)  

YES NO

SP1. Has the wetland unit been documented as a habitat for any Federally listed 
Threatened or Endangered animal or plant species (T/E species)?   
For the purposes of this rating system, "documented" means the wetland is on the 
appropriate state or federal database.  

  

SP2. Has the wetland unit been documented as habitat for any State listed 
Threatened or Endangered animal species?  
For the purposes of this rating system, "documented" means the wetland is on the 
appropriate state database.  Note:  Wetlands with State listed plant species are 
categorized as Category I Natural Heritage Wetlands (see p. 19 of data form).  

 

SP3.  Does the wetland unit contain individuals of Priority species listed by the 
WDFW for the state?     

 

SP4.  Does the wetland unit have a local significance in addition to its functions?   
For example, the wetland has been identified in the Shoreline Master 
Program, the Critical Areas Ordinance, or in a local management plan as 
having special significance.     

 

 
 

 
 

To complete the next part of the data sheet you will need to determine the 
Hydrogeomorphic Class of the wetland being rated. 

 
The hydrogeomorphic classification groups wetlands into those that function in similar ways.  This 
simplifies the questions needed to answer how well the wetland functions.   The Hydrogeomorphic 
Class of a wetland can be determined using the key below.   See p. 24 for more detailed instructions 
on classifying wetlands.  

Wetland C
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 Classification of Wetland Units in Western Washington 
 

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

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

If yes, is the salinity of the water during periods of annual low flow below 0.5 ppt (parts per 
thousand)?  YES – Freshwater Tidal Fringe    NO – Saltwater Tidal Fringe (Estuarine) 

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 rated as an Estuarine wetland. Wetlands that 
were called estuarine in the first and second editions of the rating system are called Salt 
Water Tidal Fringe in the Hydrogeomorphic Classification.  Estuarine wetlands were 
categorized separately in the earlier editions, and this separation is being kept in this 
revision.  To maintain consistency between editions, the term “Estuarine” wetland is kept.  
Please note, however, that the characteristics that define Category I and II estuarine 
wetlands have changed (see p.    ). 

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 both of the following criteria? 
___The vegetated part of the wetland is on the shores of a body of permanent open water 

(without any vegetation on the surface) at least 20 acres (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?  
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 
<3ft diameter and less than 1 foot deep). 

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

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. 

Wetland C
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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 two years. 

 NOTE: The riverine unit can contain depressions that are filled with water when the river is 
not flooding.  

NO - go to 6       YES – The wetland class is Riverine 

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 
clases.  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 your wetland.  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 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 Depressional 
Depressional + Lake-fringe Depressional 
Salt Water Tidal Fringe and any other class of freshwater 
wetland 

Treat as ESTUARINE under 
wetlands with special 
characteristics 

 
If you are unable still 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.  

 

Wetland C
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D Depressional and Flats Wetlands  
WATER QUALITY FUNCTIONS  -  Indicators that the wetland unit functions to 

improve water quality 

Points 
(only 1 score 
per box) 

D D 1. Does the wetland unit have the potential to improve water quality?  (see p.38)

 
D 

D 1.1 Characteristics of surface water flows out of the wetland: 
Unit is a depression with no surface water leaving it (no outlet)                                       points = 3 
Unit has an intermittently flowing, OR highly constricted permanently flowing outlet    points = 2 
Unit has an unconstricted, or slightly constricted, surface outlet  (permanently flowing) points = 1 
Unit is  a “flat” depression (Q. 7 on key), or in the Flats class, with permanent surface outflow and 
no obvious natural outlet and/or outlet is a man-made ditch                                         points = 1 

 (If ditch is not permanently flowing treat unit as “intermittently flowing”)        
                                                                                           Provide photo or drawing  

Figure ___   

 
D 

S 1.2 The soil 2 inches below the surface (or duff layer) is clay or organic  (use NRCS 
definitions) 

  YES                                                                                                  points = 4             
NO                                                                                                   points = 0 

 

 
D 

D 1.3 Characteristics of persistent vegetation (emergent, shrub, and/or forest Cowardin class)
Wetland has persistent, ungrazed, vegetation > = 95% of area                points = 5 
Wetland has persistent, ungrazed, vegetation > = 1/2 of area                  points = 3 
Wetland has persistent, ungrazed vegetation > = 1/10 of area                 points = 1 
Wetland has persistent, ungrazed vegetation <1/10 of area                     points = 0 
                                                                                    Map of Cowardin vegetation classes  

Figure ___ 

 
D 

D1.4 Characteristics of seasonal ponding or inundation. 
 This is the area of the wetland unit  that is ponded for at least 2 months, but dries out 
sometime during the year.  Do not count the area that is permanently ponded.  Estimate 
area as the average condition 5 out of 10 yrs.  
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                  
                                                                                                   Map of Hydroperiods  

Figure ___ 

D  Total for D 1                                                     Add the points in the boxes above  

D D 2. Does the wetland unit have the opportunity to improve water quality?   
Answer YES if you know or believe there are pollutants in groundwater or surface water 
coming into the wetland that would otherwise reduce water quality in streams, lakes or 
groundwater downgradient from the wetland. Note which of the following conditions 
provide the sources of pollutants.  A unit may have pollutants coming from several 
sources, but any single source would qualify as opportunity.  

⎯ Grazing in the wetland or within 150 ft 
⎯ Untreated stormwater discharges to wetland  
⎯ Tilled fields or orchards within 150 ft of wetland  
⎯ A stream or culvert discharges into wetland that drains developed areas, residential areas, 

farmed fields, roads, or clear-cut logging  
⎯ Residential, urban areas, golf courses are within 150 ft of wetland  
⎯ Wetland is fed by groundwater high in phosphorus or nitrogen 
⎯ Other_____________________________________ 

         YES    multiplier is 2          NO     multiplier is 1 

(see p. 44) 
 
 
 
 
 
 

 
 
multiplier
 
  _____ 

D TOTAL - Water Quality Functions     Multiply the score from D1 by D2  
Add score to table on p. 1 
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D Depressional and Flats Wetlands  
HYDROLOGIC FUNCTIONS  -  Indicators that the wetland unit functions to 

reduce flooding and stream degradation 

Points 
(only 1 score 

per box) 

 D 3. Does the wetland unit have the potential to reduce flooding and erosion? (see p.46)

D D 3.1 Characteristics of surface water flows out of the wetland unit 
Unit is a depression with no surface water leaving it (no outlet)                                       points = 4 
Unit has an intermittently flowing, OR highly constricted permanently flowing outlet    points = 2 
Unit is  a “flat” depression (Q. 7 on key), or in the Flats class, with permanent surface outflow and 
no obvious natural  outlet and/or outlet is a man-made ditch                                         points = 1 

 (If ditch is not permanently flowing treat unit as “intermittently flowing”)        
Unit has an unconstricted, or slightly constricted, surface outlet  (permanently flowing)  points = 0 

 

D D 3.2 Depth of storage during wet periods  
Estimate the height of ponding above the bottom of the outlet. For units with no outlet 
measure from the surface of permanent water or deepest part (if dry).   
Marks of ponding are 3 ft or more above the surface or bottom of outlet              points = 7      
The wetland is a “headwater” wetland”                                                                  points = 5 
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 
Unit is flat (yes to Q. 2 or Q. 7 on key) but has small depressions on the surface that trap 

water                                                                                                                 points = 1 
Marks of ponding less than 0.5 ft                                                                            points = 0 

 

D D 3.3 Contribution of wetland unit 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 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 unit is in the FLATS class                                                                           points = 5 

 

D Total for D 3                                                        Add the points in the boxes above  

D D 4. Does the wetland unit have the opportunity to reduce flooding and erosion?  
Answer YES if the unit is in a location in the watershed where the flood storage, or 
reduction in water velocity, it provides helps protect downstream property and aquatic 
resources from flooding or excessive and/or erosive flows.   Answer NO if the water 
coming into the wetland is controlled by a structure such as flood gate, tide gate, flap 
valve, reservoir etc. OR you estimate that more than 90% of the water in the wetland is 
from groundwater in areas where damaging groundwater flooding does not occur.  
Note which of the following indicators of opportunity apply. 

⎯ Wetland is in a headwater of a river or stream that has flooding problems 
⎯ Wetland drains to a river or stream that has flooding problems 
⎯ Wetland has no outlet and impounds surface runoff water that might otherwise 

flow into a river or stream that has flooding problems 
⎯ Other_____________________________________ 

           YES    multiplier is 2          NO     multiplier is 1 

(see p. 49)
 
 
 

 
 
 
 
 

multiplier
 

_____ 

D TOTAL  - Hydrologic Functions Multiply the score from D 3 by D 4    
Add score to table on p. 1    
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These questions apply to wetlands of all HGM classes.  
HABITAT FUNCTIONS - Indicators that unit functions to provide important habitat 

Points 
(only 1 score 

per box) 

H 1. Does the wetland unit have the potential to provide habitat for many species?  
H 1.1 Vegetation structure (see p. 72) 

Check the types of vegetation classes present (as defined by Cowardin)- Size threshold for each 
class is ¼ acre or more than 10% of the area if unit is smaller than 2.5 acres. 

____Aquatic bed   
____Emergent plants  
____Scrub/shrub (areas where shrubs have >30% cover) 
____Forested (areas where trees have >30% cover) 
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 
Add the number of vegetation structures that qualify.  If you have: 

                                4 structures  or more            points = 4 
                                3  structures                         points = 2 
                                2  structures                         points = 1 

                                                                                            1  structure                           points = 0 

Figure ___ 
 
 

 

H 1.2. Hydroperiods (see p. 73) 
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 acre 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      point = 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                                        Map of hydroperiods 

Figure ___ 

H 1.3. Richness of Plant Species (see p. 75) 
Count the number of plant species in the wetland that cover at least 10 ft2.  (different patches 
of the same species can be combined to meet the size threshold)    

          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 
   List species below if you want to:                                             5 - 19 species           points = 1 
                                                                                                     < 5 species              points = 0           

 

 
           Total for page ______ 

Map of Cowardin vegetation classes  
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H 1.4. Interspersion of habitats (see p. 76) 

Decide from the diagrams below whether interspersion between Cowardin vegetation 
classes (described in H 1.1), or the classes and unvegetated areas (can include open water or 
mudflats) is high, medium, low, or none.  

 
 
 
 
 

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

 
 

 
                                                                                             [riparian braided channels] 
                                            High  = 3 points 

NOTE: If you have four or more classes or three vegetation classes and open water 
the rating is always “high”.   Use map of Cowardin vegetation classes 

Figure ___ 
 
 
 
 

 

H 1.5. Special Habitat Features: (see p. 77) 
Check the habitat features that are present in the wetland.  The number of checks is the 

number of points you put into the next column.  
____Large, downed, woody debris within the wetland (>4in. diameter and 6 ft long). 
____Standing snags (diameter at the bottom > 4 inches) in the wetland  
____Undercut banks are present for at least 6.6 ft (2m) and/or overhanging vegetation extends at 

least 3.3 ft (1m) over a stream (or ditch) in, or contiguous with the unit, for at least 33 ft 
(10m) 

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

____At least ¼ acre of thin-stemmed persistent vegetation 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 each stratum of plants 
              NOTE: The 20% stated in early printings of the manual on page 78 is an error.  

 

H 1. TOTAL Score -  potential for providing habitat 
Add the scores from H1.1, H1.2, H1.3, H1.4, H1.5 

 

Comments   
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H 2. Does the wetland unit have the opportunity to provide habitat for many species?  
H 2.1 Buffers  (see p. 80) 
Choose the description that best represents condition of buffer of wetland unit. The highest scoring 
criterion that applies to the wetland is to be used in the rating. See text for definition of 
“undisturbed.”   

⎯ 100 m (330ft) of relatively undisturbed vegetated areas, rocky areas, or open water  >95% 
of circumference.   No structures are within the undisturbed part of buffer.  (relatively 
undisturbed also means no-grazing, no landscaping, no daily human use)      Points = 5 

⎯ 100 m (330 ft) of relatively undisturbed vegetated areas, rocky areas, or open water  > 
50%  circumference.                                                                                          Points = 4 

⎯ 50 m (170ft) of relatively undisturbed  vegetated areas, rocky areas, or open water >95% 
circumference.                                                                                                   Points = 4 

⎯ 100 m (330ft) of relatively undisturbed vegetated areas, rocky areas, or open water > 25% 
circumference, .                                                                                                 Points = 3 

⎯ 50 m (170ft) of relatively undisturbed  vegetated areas, rocky areas, or open water for > 
50% circumference.                                                                                           Points = 3 

If buffer does not meet any of the criteria above 
⎯ No paved areas (except paved trails) or buildings within 25 m (80ft) of wetland > 95% 

circumference.  Light to moderate grazing, or lawns are OK.                           Points = 2 
⎯ No paved areas or buildings within 50m of wetland for >50% circumference.                           

Light to moderate grazing, or lawns are OK.                                                     Points = 2 
⎯ Heavy grazing in buffer.                                                                                     Points = 1 
⎯ Vegetated buffers are <2m wide (6.6ft) for more than 95% of the circumference (e.g. tilled 

fields, paving, basalt bedrock extend to edge of wetland                                   Points = 0.       
⎯ Buffer does not meet any of the criteria above.                                                  Points = 1 

                                                                                 Aerial photo showing buffers 

Figure ___ 
 
 
 
 

 
 
 

H 2.2 Corridors and Connections (see p. 81) 
H 2.2.1 Is the wetland part of a relatively undisturbed and unbroken vegetated corridor  
(either riparian or upland) that is at least 150 ft wide, has at least 30% cover of shrubs, forest 
or native undisturbed prairie, that connects to estuaries, other wetlands or undisturbed 
uplands that are at least 250 acres in size?  (dams in riparian corridors, heavily used gravel 
roads, paved roads, are considered breaks in the corridor). 

YES = 4 points   (go to H 2.3)                         NO = go to H 2.2.2 
H 2.2.2 Is the wetland part of a relatively undisturbed and unbroken vegetated corridor 
(either riparian or upland) that is at least 50ft wide, has at least 30% cover of shrubs or 
forest, and connects to estuaries, other wetlands or undisturbed uplands that are at least 25 
acres in size?  OR a Lake-fringe wetland, if it does not have an undisturbed corridor as in 
the question above? 

                          YES = 2 points  (go to H 2.3)                           NO = H 2.2.3 
H 2.2.3 Is the wetland:  

within 5 mi (8km) of a brackish or salt water estuary OR 
within 3 mi of a large field or pasture (>40 acres) OR  
within 1 mi of a lake greater than 20 acres? 

                          YES = 1 point                                                   NO = 0 points       

 
 
 
 
 

 
          Total for page______ 
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H 2.3 Near or adjacent to other priority habitats listed by WDFW (see new and complete 

descriptions of WDFW priority habitats, and the counties in which they can be found, in 

the PHS report  http://wdfw.wa.gov/hab/phslist.htm ) 

Which of the following priority habitats are within 330ft (100m) of the wetland unit? NOTE: the 

connections do not have to be relatively undisturbed.  

____Aspen Stands: Pure or mixed stands of aspen greater than 0.4 ha (1 acre). 

____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 p. 152). 

____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 20 

trees/ha (8 trees/acre) > 81 cm (32 in) dbh or > 200 years of age.  (Mature forests)  Stands 

with average diameters exceeding 53 cm (21 in) dbh; crown cover may be less that 100%; 

crown cover may be less that 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:  Woodlands 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). 

____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). 

____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: pp. 167-169 and glossary in 

Appendix A).  

____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 7.6 m (25 ft) high and occurring below 5000 ft. 

____Talus: Homogenous areas of rock rubble ranging in average size 0.15 - 2.0 m (0.5 - 6.5 ft), 

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 > 51 cm (20 in) in western Washington and are > 2 m (6.5 ft) in 

height.  Priority logs are > 30 cm (12 in) in diameter at the largest end, and > 6 m (20 ft) 

long. 

      If wetland has 3 or more  priority habitats = 4 points   

      If wetland has 2 priority habitats = 3 points 

      If wetland has  1 priority habitat = 1 point                No habitats = 0 points 

Note: All vegetated wetlands are by definition a priority habitat but are not included in this 

list.  Nearby wetlands are addressed in question H 2.4) 
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Wetland name or number ______ 

Wetland Rating Form – western Washington                     17 August 2004 
version 2  

H 2.4 Wetland Landscape (choose the one description of the landscape around the wetland that 
best fits) (see p. 84) 

There are at least 3 other wetlands within ½ mile, and the connections between them are 
relatively undisturbed (light grazing between wetlands OK, as is lake shore with some 
boating, but connections should NOT be bisected by paved roads, fill, fields, or other 
development.                                                                                                           points = 5 

The wetland is Lake-fringe on a lake with little disturbance and there are 3 other lake-fringe 
wetlands within ½ mile                                                                                           points = 5 

There are at least 3 other wetlands within ½ mile, BUT the connections between them are 
disturbed                                                                                                                  points = 3 

The wetland is Lake-fringe on a lake with disturbance and there are 3 other lake-fringe 
wetland within ½ mile                                                                                             points = 3 

There is at least 1 wetland within ½ mile.                                                                  points = 2 
There are no wetlands within ½ mile.                                                                        points = 0 

 

 
 

H 2. TOTAL Score -  opportunity for providing habitat 
Add the scores from H2.1,H2.2, H2.3, H2.4 

 

TOTAL  for H 1 from page 14  

Total Score for Habitat Functions  – add the points for H 1, H 2 and record the result on 
p. 1 
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Wetland name or number ______ 

Wetland Rating Form – western Washington                     18 August 2004 
version 2  

CATEGORIZATION BASED ON SPECIAL CHARACTERISTICS 
 

Please determine if the wetland meets the attributes described below and circle the 
appropriate answers and Category.   

 
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 (see p. 86) 
Does the wetland unit 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 ___ 

 

SC 1.1  Is the wetland unit 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 acre in size and meets at least two of the 
following three conditions?    YES = Category I    NO = Category II 
⎯ The wetland is relatively undisturbed (has no diking, ditching, filling, 

cultivation, grazing, and has less than 10% cover of non-native plant 
species.  If the non-native Spartina spp. are the only species that cover 
more than 10% of the wetland,  then the wetland should be given a dual 
rating (I/II).  The area of Spartina would be rated a Category II while the 
relatively undisturbed upper marsh with native species would be a 
Category I.  Do not, however, exclude the area of Spartina in 
determining the size threshold of 1 acre. 

⎯ 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 2 of the following features: tidal channels, 
depressions with open water, or contiguous freshwater wetlands.  

 

 
Cat. I  

Cat. II 

 

Dual 
rating 

I/II 
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Wetland name or number ______ 

Wetland Rating Form – western Washington                     19 August 2004 
version 2  

 

SC 2.0  Natural Heritage Wetlands  (see p. 87) 
Natural Heritage wetlands have been identified by the Washington Natural Heritage 
Program/DNR as either high quality undisturbed wetlands or wetlands that support 
state Threatened, Endangered, or Sensitive plant species. 

SC 2.1 Is the wetland unit being rated in a Section/Township/Range that contains a 
Natural Heritage wetland?  (this question is used to screen out most sites 
before you need to contact WNHP/DNR)   

 S/T/R information from Appendix D ___  or  accessed from WNHP/DNR web site   ___        
 

YES____ – contact WNHP/DNR (see p. 79) and go to SC 2.2               NO ___  
 

SC 2.2 Has DNR identified the wetland as a high quality undisturbed wetland or as 
or as a site with state threatened or endangered plant species? 

          YES = Category I                                        NO ____not a Heritage Wetland 

 
Cat. I 

SC 3.0 Bogs  (see p. 87) 
Does the wetland unit (or any part of the unit) meet both the criteria for soils and 
vegetation in bogs? Use the key below to identify if the wetland is a bog.  If you 
answer yes you will still need to rate the wetland based on its functions.  

1.  Does the unit have organic soil horizons (i.e. layers of organic soil), either 
peats or mucks, that compose 16 inches or more of the first 32 inches of the 
soil profile? (See Appendix B for a field key to identify organic soils)? Yes - 
go to Q. 3                No  - go to Q. 2 

2.  Does the unit have organic soils, either peats or mucks that are less than 16 
inches deep over bedrock, or an impermeable hardpan such as clay or 
volcanic ash, or that are floating on a lake or pond? 

            Yes - go to Q. 3                          No - Is not a bog for purpose of rating 
3.  Does the unit have more than 70% cover of mosses at ground level, AND 

other plants, if present, consist of the “bog” species listed in Table 3 as a 
significant component of the vegetation (more than 30% of the total shrub 
and herbaceous cover consists of species in Table 3)? 

                Yes – Is a bog for purpose of rating          No -  go to Q. 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” deep.  If the pH is less than 5.0 and the 
“bog” plant species in Table 3 are present, the wetland is a bog.  

1. Is the unit forested (> 30% cover) with sitka spruce, subalpine fir, western 
red cedar, western hemlock, lodgepole pine, quaking aspen, Englemann’s 
spruce, or western white pine, WITH any of the species (or combination of 
species) on the bog species plant list in Table 3 as a significant component 
of the ground cover (> 30% coverage of the total shrub/herbaceous cover)?  

2.  YES =  Category I                          No___ Is not a bog for purpose of rating      
                   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Cat. I 
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SC 4.0 Forested Wetlands (see p. 90) 
Does the wetland unit have at least 1 acre of forest that meet one of these criteria for 
the 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/acre (20 trees/hectare) that are at least 200 years of age OR have a 
diameter at breast height (dbh) of 32 inches (81 cm) or more.   

NOTE: The criterion for dbh is based on measurements for upland forests.  
Two-hundred year old trees in wetlands will often have a smaller dbh 
because their growth rates are often slower.  The DFW criterion is and “OR” 
so old-growth forests do not necessarily have to have trees of this diameter.   

⎯ Mature forests: (west of the Cascade Crest) Stands where the largest trees are 
80 – 200 years old OR have average diameters (dbh) exceeding 21 inches 
(53cm); crown cover may be less that 100%; decay, decadence, numbers of 
snags, and quantity of large downed material is generally less than that found 
in old-growth. 

              YES =  Category I               NO ___not a forested wetland with special characteristics 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Cat. I 
 

SC 5.0 Wetlands in Coastal Lagoons (see p. 91) 
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 surface 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 meets 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 invasive plant 
species (see list of invasive species on p. 74). 

⎯ 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 acre (4350 square feet) 
                          YES = Category I         NO = Category II 

 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Cat. I 
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SC 6.0 Interdunal Wetlands  (see p. 93) 
Is the wetland unit west of the 1889 line (also called the Western Boundary of Upland 
Ownership or WBUO)?   
               YES - go to SC 6.1                      NO __ not an interdunal wetland for rating 
                If you answer yes you will still need to rate the wetland based on its 

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 
SC 6.1 Is the wetland one acre or larger, or is it in a mosaic of wetlands that is 

once acre or larger?    
                              YES = Category II                           NO – go to SC 6.2 

SC 6.2  Is the unit between 0.1 and 1 acre, or is it in a mosaic of wetlands that is 
between 0.1 and 1 acre?    

                        YES = Category III 

 
 
 
 
 
 
 
 
 
 
 
 
 
Cat. II 
 
 
Cat. III 

Category of wetland based on Special Characteristics 
Choose the “highest” rating if wetland falls into several categories, and record on 

p. 1. 
If you answered NO for all types enter “Not Applicable” on p.1 
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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: Pace - East Monroe City/County: Monroe/Snohomish   Sampling Date:6/4/2013  

Applicant/Owner: Pace Engineers, Inc.   State: WA   Sampling Point: S1 (Wetland A)    

Investigator(s): JR   Section, Township, Range: S5, T27, R07E  

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

     

    Slope (%): 1%     

Subregion (LRR): A    Lat: 47.86    Long: -121.95     Datum: 

     

  

Soil Map Unit Name: Sultan silt loam   NWI classification: PFOC  

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. 
                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size: 30')  % Cover    Species?    Status    

1. Alnus rubra   25%   Yes    FAC  

2. Frangula purshiana   5%   

     

    FAC  

3. Salix lasiandra   5%   

     

    FACW  

4. 

     

   

     

   

     

    

     

  

                                                                                                35%     = Total Cover 
Sapling/Shrub Stratum   (Plot size: 30') 

1. Rubus spectabilis   10%   Yes    FAC  

2. Cornus alba   15%   Yes    FACW  

3. Rubus armeniacus   25%   Yes    FACU  

4. 

     

   

     

   

     

    

     

  

5. 

     

   

     

   

     

    

     

  

                                                                                                50%     = Total Cover 
Herb Stratum   (Plot size: 10') 

1. Glyceria elata   40%   Yes    FACW  

2. Lysichiton americanus   35%   Yes    OBL  

3. Equisetum telmateia   25%   

     

    FACW  

4. Impatiens noli-tangere   5%   

     

    FACW  

5. Tiarella trifoliata   10%   

     

    FAC  

6. Athyrium filix-femina   15%   

     

    FAC  

7. 

     

   

     

   

     

    

     

  

8. 

     

   

     

   

     

    

     

  

9. 

     

   

     

   

     

    

     

  

10. 

     

   

     

   

     

    

     

  

11. 

     

   

     

   

     

    

     

  

                                                                                                130%     = Total Cover 
Woody Vine Stratum   (Plot size: 

     

) 

1. 

     

   

     

   

     

    

     

  

2. 

     

   

     

   

     

    

     

  

                                                                                                

     

     = Total Cover 
% Bare Ground in Herb Stratum 

     

   

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:    5     (A) 
 
Total Number of Dominant    
Species Across All Strata:     6    (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:    83%    (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:  

  Rapid Test for Hydrophytic Vegetation 

  Dominance Test is >50% 

  Prevalence Index is ≤3.01 

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

  Wetland Non-Vascular Plants1 

  Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Hydrophytic  
Vegetation 
Present?                 Yes     No  

Remarks: 

     

 

 



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

SOIL    
                                                   Sampling Point: S1 (Wet. A)  

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                           

0-5"       10YR 2/2       100%     

     

    

     

     

     

     

     

     Muck    

     

  

5-10"       7.5YR 2.5/2       100%     

     

    

     

     

     

     

     

     Muck    

     

  

10-20"       10YR 2/2       100%     

     

    

     

     

     

     

     

     Muck    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  
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 MLRA   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             1, 2, 4A, and 4B)             4A, and 4B) 
  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  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 Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
  Sparsely Vegetated Concave Surface (B8) 

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

     

    

Water Table Present?  Yes     No      Depth (inches): Six inches    

Saturation Present?    Yes     No      Depth (inches): Surface    
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes     No  

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

     

 

 
Remarks: 

     

 

 



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

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

Project/Site: Pace - East Monroe City/County: Monroe/Snohomish   Sampling Date:6/4/2013  

Applicant/Owner: Pace Engineering, Inc.   State: WA   Sampling Point: S2 (Wetland A)    

Investigator(s): JR   Section, Township, Range: S5, T27, R07E  

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

     

    Slope (%): 3%     

Subregion (LRR): A    Lat: 47.86    Long: -121.95     Datum: 

     

  

Soil Map Unit Name: Sultan silt loam   NWI classification: NA  

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. 
                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size: 30')  % Cover    Species?    Status    

1. Alnus rubra   20%   Yes    FAC  

2. Frangula purshiana   10%   Yes    FAC  

3. Salix lasiandra   5%   

     

    FACW  

4. 

     

   

     

   

     

    

     

  

                                                                                                35%     = Total Cover 
Sapling/Shrub Stratum   (Plot size: 30') 

1. Rubus armeniacus   65%   Yes    FACU  

2. Cornus alba   10%   

     

    FACW  

3. Sambucus racemosa   5%   

     

    FACU  

4. 

     

   

     

   

     

    

     

  

5. 

     

   

     

   

     

    

     

  

                                                                                                80%     = Total Cover 
Herb Stratum   (Plot size: 10') 

1. Equisetum telmateia   20%   Yes    FACW  

2. Athyrium filix femina   1%   

     

    FAC  

3. 

     

   

     

   

     

    

     

  

4. 

     

   

     

   

     

    

     

  

5. 

     

   

     

   

     

    

     

  

6. 

     

   

     

   

     

    

     

  

7. 

     

   

     

   

     

    

     

  

8. 

     

   

     

   

     

    

     

  

9. 

     

   

     

   

     

    

     

  

10. 

     

   

     

   

     

    

     

  

11. 

     

   

     

   

     

    

     

  

                                                                                                21%     = Total Cover 
Woody Vine Stratum   (Plot size: 

     

) 

1. 

     

   

     

   

     

    

     

  

2. 

     

   

     

   

     

    

     

  

                                                                                                

     

     = Total Cover 
% Bare Ground in Herb Stratum 79%   

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:    3     (A) 
 
Total Number of Dominant    
Species Across All Strata:     4    (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:    75%    (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:  

  Rapid Test for Hydrophytic Vegetation 

  Dominance Test is >50% 

  Prevalence Index is ≤3.01 

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

  Wetland Non-Vascular Plants1 

  Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Hydrophytic  
Vegetation 
Present?                 Yes     No  

Remarks: 

     

 

 



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

SOIL    
                                                   Sampling Point: S2 (Wet. A)  

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                           

0-7"       7.5YR 2.5/2       100%     

     

    

     

     

     

     

     

     Loam    

     

  

7-20"       10YR 3/3       100%     

     

    

     

     

     

     

     

     Loam    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) 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 MLRA   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             1, 2, 4A, and 4B)             4A, and 4B) 
  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  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 Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
  Sparsely Vegetated Concave Surface (B8) 

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

     

    

Water Table Present?  Yes     No      Depth (inches): 

     

    

Saturation Present?    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: 

     

 

 



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: Pace - East Monroe City/County: Monroe/Snohomish   Sampling Date:6/6/2013  

Applicant/Owner: Pace Engineering, Inc.   State: WA   Sampling Point: S3 (Wetland A)    

Investigator(s): JR   Section, Township, Range: S5, T27, R07E  

Landform (hillslope, terrace, etc.): Peninsula (w/in slough)    Local relief (concave, convex, none): 

     

    Slope (%): 

     

     

Subregion (LRR): A    Lat: 47.85    Long: -121.94     Datum: 

     

  

Soil Map Unit Name: Sultan silt loam   NWI classification: PEMC  

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. 
                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size: 

     

)  % Cover    Species?    Status    

1. 

     

   

     

   

     

    

     

  

2. 

     

   

     

   

     

    

     

  

3. 

     

   

     

   

     

    

     

  

4. 

     

   

     

   

     

    

     

  

                                                                                                

     

     = Total Cover 
Sapling/Shrub Stratum   (Plot size: 20') 

1. Rubus armeniacus   5%   Yes    FACU  

2. 

     

   

     

   

     

    

     

  

3. 

     

   

     

   

     

    

     

  

4. 

     

   

     

   

     

    

     

  

5. 

     

   

     

   

     

    

     

  

                                                                                                

     

     = Total Cover 
Herb Stratum   (Plot size: 20') 

1. Phalaris arundinaceae   100%   Yes    FACW  

2. Athyrium filix-femina   2%   

     

    FAC  

3. 

     

   

     

   

     

    

     

  

4. 

     

   

     

   

     

    

     

  

5. 

     

   

     

   

     

    

     

  

6. 

     

   

     

   

     

    

     

  

7. 

     

   

     

   

     

    

     

  

8. 

     

   

     

   

     

    

     

  

9. 

     

   

     

   

     

    

     

  

10. 

     

   

     

   

     

    

     

  

11. 

     

   

     

   

     

    

     

  

                                                                                                102%     = Total Cover 
Woody Vine Stratum   (Plot size: 

     

) 

1. 

     

   

     

   

     

    

     

  

2. 

     

   

     

   

     

    

     

  

                                                                                                

     

     = Total Cover 
% Bare Ground in Herb Stratum 

     

   

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:    1     (A) 
 
Total Number of Dominant    
Species Across All Strata:     2    (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:    50%    (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:  

  Rapid Test for Hydrophytic Vegetation 

  Dominance Test is >50% 

  Prevalence Index is ≤3.01 

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

  Wetland Non-Vascular Plants1 

  Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Hydrophytic  
Vegetation 
Present?                 Yes     No  

Remarks: The Rubus armeniacus shrub appears to be extending from a small upland area to the northeast.  Cover is negligible; it is being 
disregarded for this sample plot.   

 



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

SOIL    
                                                   Sampling Point: S3(peninsula)  

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                           

0-3.5"       10YR 3/3       

     

     

     

    

     

     

     

     

     

     Silt loam    

     

  

3.5-18"       5Y 4/1       78%     5YR 3/4    5%     C     PL     Silt loam    

     

  

     

       

     

       

     

     2.5Y 3/3    10%     C     M     

     

    

     

  

     

       

     

       

     

     7.5YR 3/4    7%     C     PL     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  
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 MLRA   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             1, 2, 4A, and 4B)             4A, and 4B) 
  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  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 Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
  Sparsely Vegetated Concave Surface (B8) 

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

     

    

Water Table Present?  Yes     No      Depth (inches): 

     

    

Saturation Present?    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: Live ORZ's were observed in the upper 12" of the soil profile. 

 



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: Pace - East Monroe City/County: Monroe/Snohomish   Sampling Date:6/6/2013  

Applicant/Owner: Pace Engineering, Inc.   State: WA   Sampling Point: S4 (Wetland A)    

Investigator(s): JR   Section, Township, Range: S5, T27, R07E  

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

     

    Slope (%): 

     

     

Subregion (LRR): A    Lat: 47.85    Long: -121.94     Datum: 

     

  

Soil Map Unit Name: Sultan silt loam   NWI classification: PEMC  

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. 
                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size: 

     

)  % Cover    Species?    Status    

1. 

     

   

     

   

     

    

     

  

2. 

     

   

     

   

     

    

     

  

3. 

     

   

     

   

     

    

     

  

4. 

     

   

     

   

     

    

     

  

                                                                                                

     

     = Total Cover 
Sapling/Shrub Stratum   (Plot size: 20') 

1. Salix sitchensis   10%   Yes    FACW  

2. Rubus armeniacus   2%   

     

    FACU  

3. 

     

   

     

   

     

    

     

  

4. 

     

   

     

   

     

    

     

  

5. 

     

   

     

   

     

    

     

  

                                                                                                12%     = Total Cover 
Herb Stratum   (Plot size: 10') 

1. Phalaris arundinacea   90%   Yes    FACW  

2. Typha latifolia   2%   

     

    OBL  

3. Scirpus microcarpus   5%   

     

    OBL  

4. Carex stipata   2%   

     

    OBL  

5. 

     

   

     

   

     

    

     

  

6. 

     

   

     

   

     

    

     

  

7. 

     

   

     

   

     

    

     

  

8. 

     

   

     

   

     

    

     

  

9. 

     

   

     

   

     

    

     

  

10. 

     

   

     

   

     

    

     

  

11. 

     

   

     

   

     

    

     

  

                                                                                                99%     = Total Cover 
Woody Vine Stratum   (Plot size: 

     

) 

1. 

     

   

     

   

     

    

     

  

2. 

     

   

     

   

     

    

     

  

                                                                                                

     

     = Total Cover 
% Bare Ground in Herb Stratum 

     

   

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:    2     (A) 
 
Total Number of Dominant    
Species Across All Strata:     2    (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:    100%    (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:  

  Rapid Test for Hydrophytic Vegetation 

  Dominance Test is >50% 

  Prevalence Index is ≤3.01 

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

  Wetland Non-Vascular Plants1 

  Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Hydrophytic  
Vegetation 
Present?                 Yes     No  

Remarks: 

     

 

 



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

SOIL    
                                                   Sampling Point: S4(Wet A)  

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                           

0-7"       2.5Y 3/2       95%     10YR 3/6    5%     C     M     Si. Cl. Lo.    

     

  

7-20"       10YR 4/2       76%     10YR 3/6    10%     C     M     Si. Cl. Lo.    

     

  

     

       

     

       

     

     7.5YR 3/4    7%     C     PL     

     

    

     

  

     

       

     

       

     

     5YR 3/4    7%     C     PL     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  
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 MLRA   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             1, 2, 4A, and 4B)             4A, and 4B) 
  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  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 Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
  Sparsely Vegetated Concave Surface (B8) 

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

     

    

Water Table Present?  Yes     No      Depth (inches): 

     

    

Saturation Present?    Yes     No      Depth (inches): 12 inches    
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes     No  

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

     

 

 
Remarks: 

     

 

 



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

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

Project/Site: Pace - East Monroe City/County: Monroe/Snohomish   Sampling Date:6/6/2013  

Applicant/Owner: Pace Engineers, Inc.   State: WA   Sampling Point: S5 (Wetland A)    

Investigator(s): MK   Section, Township, Range: S5, T27, R07E  

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

     

    Slope (%): 

     

     

Subregion (LRR): LRR A    Lat: 47.85    Long: -121.94     Datum: 

     

  

Soil Map Unit Name: Sultan Silt Loam   NWI classification: PFOC  

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. 
                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size: 

     

)  % Cover    Species?    Status    

1. 

     

   

     

   

     

    

     

  

2. 

     

   

     

   

     

    

     

  

3. 

     

   

     

   

     

    

     

  

4. 

     

   

     

   

     

    

     

  

                                                                                                

     

     = Total Cover 
Sapling/Shrub Stratum   (Plot size: 15x15 ft) 

1. Salix sitchensis   30   Y    FACW  

2. Rubus spectabilis   30   Y    FAC  

3. Rubus armeniacus   15   Y    FACU  

4. 

     

   

     

   

     

    

     

  

5. 

     

   

     

   

     

    

     

  

                                                                                                90     = Total Cover 
Herb Stratum   (Plot size: 15x15) 

1. Athyrium felix-femina   10   Y    FAC  

2. 

     

   

     

   

     

    

     

  

3. 

     

   

     

   

     

    

     

  

4. 

     

   

     

   

     

    

     

  

5. 

     

   

     

   

     

    

     

  

6. 

     

   

     

   

     

    

     

  

7. 

     

   

     

   

     

    

     

  

8. 

     

   

     

   

     

    

     

  

9. 

     

   

     

   

     

    

     

  

10. 

     

   

     

   

     

    

     

  

11. 

     

   

     

   

     

    

     

  

                                                                                                10     = Total Cover 
Woody Vine Stratum   (Plot size: 

     

) 

1. 

     

   

     

   

     

    

     

  

2. 

     

   

     

   

     

    

     

  

                                                                                                

     

     = Total Cover 
% Bare Ground in Herb Stratum 

     

   

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:    3     (A) 
 
Total Number of Dominant    
Species Across All Strata:     4    (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:    75    (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:  

  Rapid Test for Hydrophytic Vegetation 

  Dominance Test is >50% 

  Prevalence Index is ≤3.01 

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

  Wetland Non-Vascular Plants1 

  Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Hydrophytic  
Vegetation 
Present?                 Yes     No  

Remarks: 

     

 

 



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

SOIL    
                                                   Sampling Point: S5 (Wet A)  

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                           

0-10       10YR 2/2       100     

     

    

     

     

     

     

     

     mu mi    

     

  

10-15       10YR 2/1       100     

     

    

     

     

     

     

     

     sa cl lo    

     

  

15-18       5Y 4/1       100     

     

    

     

     

     

     

     

     sa lo    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  
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 MLRA   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             1, 2, 4A, and 4B)             4A, and 4B) 
  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  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 Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
  Sparsely Vegetated Concave Surface (B8) 

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

     

    

Water Table Present?  Yes     No      Depth (inches): 8    

Saturation Present?    Yes     No      Depth (inches): surface    
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes     No  

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

     

 

 
Remarks: 

     

 

 



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

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

Project/Site: Pace - East Monroe City/County: Monroe/Snohomish   Sampling Date:6/6/2013  

Applicant/Owner: Pace Engineers, Inc.   State: WA   Sampling Point: S6 (near Wet A)
    

Investigator(s): MK   Section, Township, Range: S5, T27, R07E  

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

     

    Slope (%): 3%     

Subregion (LRR): LRR A    Lat: 47.85    Long: -121.94     Datum: 

     

  

Soil Map Unit Name: Sultan Silt Loam   NWI classification: none  

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. 
                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size: 

     

)  % Cover    Species?    Status    

1. 

     

   

     

   

     

    

     

  

2. 

     

   

     

   

     

    

     

  

3. 

     

   

     

   

     

    

     

  

4. 

     

   

     

   

     

    

     

  

                                                                                                

     

     = Total Cover 
Sapling/Shrub Stratum   (Plot size: 15x15 ft) 

1. Rubus armeniacus   90   Y    FACU  

2. 

     

   

     

   

     

    

     

  

3. 

     

   

     

   

     

    

     

  

4. 

     

   

     

   

     

    

     

  

5. 

     

   

     

   

     

    

     

  

                                                                                                90     = Total Cover 
Herb Stratum   (Plot size: 15x15) 

1. Agrostis capliaris   5   Y    FAC  

2. Festuca arundinacea   5   Y    FAC  

3. 

     

   

     

   

     

    

     

  

4. 

     

   

     

   

     

    

     

  

5. 

     

   

     

   

     

    

     

  

6. 

     

   

     

   

     

    

     

  

7. 

     

   

     

   

     

    

     

  

8. 

     

   

     

   

     

    

     

  

9. 

     

   

     

   

     

    

     

  

10. 

     

   

     

   

     

    

     

  

11. 

     

   

     

   

     

    

     

  

                                                                                                10     = Total Cover 
Woody Vine Stratum   (Plot size: 

     

) 

1. 

     

   

     

   

     

    

     

  

2. 

     

   

     

   

     

    

     

  

                                                                                                

     

     = Total Cover 
% Bare Ground in Herb Stratum 

     

   

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:    2     (A) 
 
Total Number of Dominant    
Species Across All Strata:     3    (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:    67    (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:  
  Rapid Test for Hydrophytic Vegetation 

  Dominance Test is >50% 

  Prevalence Index is ≤3.01 

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

  Wetland Non-Vascular Plants1 

  Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Hydrophytic  
Vegetation 
Present?                 Yes     No  

Remarks: 

     

 

 



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

SOIL    
                                                   Sampling Point: S6  

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                           

0-10       10YR 3/3       100     

     

    

     

     

     

     

     

     si lo    

     

  

10-18       10YR 4/3       100     

     

    

     

     

     

     

     

     si lo    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  
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 MLRA   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             1, 2, 4A, and 4B)             4A, and 4B) 
  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  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 Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
  Sparsely Vegetated Concave Surface (B8) 

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

     

    

Water Table Present?  Yes     No      Depth (inches): 

     

    

Saturation Present?    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: 

     

 

 



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: Pace - East Monroe City/County: Monroe/Snohomish   Sampling Date:6/6/2013  

Applicant/Owner: Pace Engineers, Inc.   State: WA   Sampling Point: S7 (Wetland B)    

Investigator(s): NP   Section, Township, Range: S5, T27, R07E  

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

     

    Slope (%): 

     

     

Subregion (LRR): LRR A    Lat: 47.85    Long: -121.94     Datum: 

     

  

Soil Map Unit Name: Alderwood-Everett Gravelly Sandy Loam 25-70% slopes   NWI classification: none  

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. 
                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size: 

     

)  % Cover    Species?    Status    

1. 

     

   

     

   

     

    

     

  

2. 

     

   

     

   

     

    

     

  

3. 

     

   

     

   

     

    

     

  

4. 

     

   

     

   

     

    

     

  

                                                                                                

     

     = Total Cover 
Sapling/Shrub Stratum   (Plot size: 15x15 ft) 

1. Rubus armeniacus   20   Y    FACU  

2. 

     

   

     

   

     

    

     

  

3. 

     

   

     

   

     

    

     

  

4. 

     

   

     

   

     

    

     

  

5. 

     

   

     

   

     

    

     

  

                                                                                                20     = Total Cover 
Herb Stratum   (Plot size: 15x15 ft) 

1. Phallaris arundinacea   75   Y    FACW  

2. Athryrium felix-femina   5   N    FAC  

3. 

     

   

     

   

     

    

     

  

4. 

     

   

     

   

     

    

     

  

5. 

     

   

     

   

     

    

     

  

6. 

     

   

     

   

     

    

     

  

7. 

     

   

     

   

     

    

     

  

8. 

     

   

     

   

     

    

     

  

9. 

     

   

     

   

     

    

     

  

10. 

     

   

     

   

     

    

     

  

11. 

     

   

     

   

     

    

     

  

                                                                                                80     = Total Cover 
Woody Vine Stratum   (Plot size: 

     

) 

1. 

     

   

     

   

     

    

     

  

2. 

     

   

     

   

     

    

     

  

                                                                                                

     

     = Total Cover 
% Bare Ground in Herb Stratum 

     

   

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:    1     (A) 
 
Total Number of Dominant    
Species Across All Strata:     2    (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:    50    (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:  

  Rapid Test for Hydrophytic Vegetation 

  Dominance Test is >50% 

  Prevalence Index is ≤3.01 

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

  Wetland Non-Vascular Plants1 

  Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Hydrophytic  
Vegetation 
Present?                 Yes     No  

Remarks: 

     

 

 



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

SOIL    
                                                   Sampling Point: S7   

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                           

0-12       10YR 3/2       90     10YR 5/6    10     C     M     sa si lo    

     

  

12-18       5Y 5/2       10     10YR 5/6    2     C     M     sa si lo    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  
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: mottles from 9-18 

 

 

 

HYDROLOGY 
Wetland Hydrology Indicators:   

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

  Surface Water (A1)   Water-Stained Leaves (B9) (except MLRA   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             1, 2, 4A, and 4B)             4A, and 4B) 
  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  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 Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
  Sparsely Vegetated Concave Surface (B8) 

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

     

    

Water Table Present?  Yes     No      Depth (inches): 

     

    

Saturation Present?    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: 

     

 

 



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: Pace - East Monroe City/County: Monroe/Snohomish   Sampling Date:6/6/2013  

Applicant/Owner: Pace Engineers, Inc.   State: WA   Sampling Point: S8 (Wetland B)    

Investigator(s): NP   Section, Township, Range: S5, T27, R07E  

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

     

    Slope (%): 

     

     

Subregion (LRR): LRR A    Lat: 47.85    Long: -121.94     Datum: 

     

  

Soil Map Unit Name: Alderwood-Everett Gravelly Sandy Loam 25-70% slopes   NWI classification: none  

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. 
                           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: 15x15 ft) 

1. Phallaris arundinacea   100   Y    FACW  

2. 

     

   

     

   

     

    

     

  

3. 

     

   

     

   

     

    

     

  

4. 

     

   

     

   

     

    

     

  

5. 

     

   

     

   

     

    

     

  

6. 

     

   

     

   

     

    

     

  

7. 

     

   

     

   

     

    

     

  

8. 

     

   

     

   

     

    

     

  

9. 

     

   

     

   

     

    

     

  

10. 

     

   

     

   

     

    

     

  

11. 

     

   

     

   

     

    

     

  

                                                                                                100     = Total Cover 
Woody Vine Stratum   (Plot size: 

     

) 

1. 

     

   

     

   

     

    

     

  

2. 

     

   

     

   

     

    

     

  

                                                                                                

     

     = Total Cover 
% Bare Ground in Herb Stratum 

     

   

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:    1     (A) 
 
Total Number of Dominant    
Species Across All Strata:     1    (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:    100    (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:  

  Rapid Test for Hydrophytic Vegetation 

  Dominance Test is >50% 

  Prevalence Index is ≤3.01 

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

  Wetland Non-Vascular Plants1 

  Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Hydrophytic  
Vegetation 
Present?                 Yes     No  

Remarks: 

     

 

 



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

SOIL    
                                                   Sampling Point: S8  

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                           

0-18       10YR 3/1       90     10YR 3/6    10     C     M     sa si lo    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  
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 MLRA   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             1, 2, 4A, and 4B)             4A, and 4B) 
  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  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 Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
  Sparsely Vegetated Concave Surface (B8) 

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

     

    

Water Table Present?  Yes     No      Depth (inches): 2    

Saturation Present?    Yes     No      Depth (inches): surface    
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes     No  

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

     

 

 
Remarks: 

     

 

 



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

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

Project/Site: Pace - East Monroe City/County: Monroe/Snohomish   Sampling Date:6/6/2013  

Applicant/Owner: Pace Engineering, Inc.   State: WA   Sampling Point: S9(Wetland C)    

Investigator(s): JR   Section, Township, Range: S5, T27, R07E  

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

     

    Slope (%): 

     

     

Subregion (LRR): A    Lat: 47.85    Long: -121.94     Datum: 

     

  

Soil Map Unit Name: Sultan silt loam   NWI classification: NA  

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. 
                           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: 10') 

1. Juncus effusus   35%   Yes    FACW  

2. Agrostis capillaris   50%   Yes    FAC  

3. Holcus lanatus   15%   

     

    FAC  

4. Ranunculus repens   5%   

     

    FAC  

5. 

     

   

     

   

     

    

     

  

6. 

     

   

     

   

     

    

     

  

7. 

     

   

     

   

     

    

     

  

8. 

     

   

     

   

     

    

     

  

9. 

     

   

     

   

     

    

     

  

10. 

     

   

     

   

     

    

     

  

11. 

     

   

     

   

     

    

     

  

                                                                                                105%     = Total Cover 
Woody Vine Stratum   (Plot size: 

     

) 

1. 

     

   

     

   

     

    

     

  

2. 

     

   

     

   

     

    

     

  

                                                                                                

     

     = Total Cover 
% Bare Ground in Herb Stratum 

     

   

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:    2     (A) 
 
Total Number of Dominant    
Species Across All Strata:     2    (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:    100%    (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:  

  Rapid Test for Hydrophytic Vegetation 

  Dominance Test is >50% 

  Prevalence Index is ≤3.01 

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

  Wetland Non-Vascular Plants1 

  Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Hydrophytic  
Vegetation 
Present?                 Yes     No  

Remarks: 

     

 

 



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

SOIL    
                                                   Sampling Point: S9 (Wet. C)  

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                           

0-16"       2.5Y 3/2       90%     7.5YR 3/4    5%     C     M     Loam    

     

  

     

       

     

       

     

     7.5YR 3/4    5%     C     PL     

     

    

     

  

16-20"       2.5Y 4/1       93%     10YR 3/4    7%     C     M     Silt loam    

     

  

     

       

     

       

     

     

     

    

    

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) 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 MLRA   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             1, 2, 4A, and 4B)             4A, and 4B) 
  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  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 Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
  Sparsely Vegetated Concave Surface (B8) 

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

     

    

Water Table Present?  Yes     No      Depth (inches): 9 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: 

     

 

 



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: Pace - East Monroe City/County: Monroe/Snohomish   Sampling Date:6/6/2013  

Applicant/Owner: Pace Engineers, Inc.   State: WA   Sampling Point: S 10     

Investigator(s): MK   Section, Township, Range: S5, T27, R07E  

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

     

    Slope (%): 1%     

Subregion (LRR): LRR A    Lat: 47.85    Long: -121.94     Datum: 

     

  

Soil Map Unit Name: Sultan Silt Loam   NWI classification: none  

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. 
                           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: 15x15) 

1. Festuca arundinacea   40   Y    FAC  

2. Ranunculus repens   40   Y    FAC  

3. Cirsium vulgare   10   N    FACU  

4. 

     

   

     

   

     

    

     

  

5. 

     

   

     

   

     

    

     

  

6. 

     

   

     

   

     

    

     

  

7. 

     

   

     

   

     

    

     

  

8. 

     

   

     

   

     

    

     

  

9. 

     

   

     

   

     

    

     

  

10. 

     

   

     

   

     

    

     

  

11. 

     

   

     

   

     

    

     

  

                                                                                                90     = Total Cover 
Woody Vine Stratum   (Plot size: 

     

) 

1. 

     

   

     

   

     

    

     

  

2. 

     

   

     

   

     

    

     

  

                                                                                                

     

     = Total Cover 
% Bare Ground in Herb Stratum 

     

   

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:    2     (A) 
 
Total Number of Dominant    
Species Across All Strata:     2    (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:    100    (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:  

  Rapid Test for Hydrophytic Vegetation 

  Dominance Test is >50% 

  Prevalence Index is ≤3.01 

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

  Wetland Non-Vascular Plants1 

  Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Hydrophytic  
Vegetation 
Present?                 Yes     No  

Remarks: 

     

 

 



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

SOIL    
                                                   Sampling Point: S10  

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                           

0-18       2.5Y 4/3       100     

     

    

     

     

     

     

     

     si lo    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  
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 MLRA   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             1, 2, 4A, and 4B)             4A, and 4B) 
  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  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 Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
  Sparsely Vegetated Concave Surface (B8) 

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

     

    

Water Table Present?  Yes     No      Depth (inches): 

     

    

Saturation Present?    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: 

     

 

 



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: Pace - East Monroe City/County: Monroe/Snohomish   Sampling Date:6/6/2013  

Applicant/Owner: Pace Engineers, Inc.   State: WA   Sampling Point: S 11 (Field)    

Investigator(s): MK   Section, Township, Range: S5, T27, R07E  

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

     

    Slope (%): 

     

     

Subregion (LRR): LRR A    Lat: 47.85    Long: -121.94     Datum: 

     

  

Soil Map Unit Name: Sultan Silt Loam   NWI classification: none  

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. 
                           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: 15x15) 

1. Ranunculus repens   40   Y    FAC  

2. Holcus lanatus   40   Y    FAC  

3. Festuca arundinacea   10   Y    FAC  

4. 

     

   

     

   

     

    

     

  

5. 

     

   

     

   

     

    

     

  

6. 

     

   

     

   

     

    

     

  

7. 

     

   

     

   

     

    

     

  

8. 

     

   

     

   

     

    

     

  

9. 

     

   

     

   

     

    

     

  

10. 

     

   

     

   

     

    

     

  

11. 

     

   

     

   

     

    

     

  

                                                                                                90     = Total Cover 
Woody Vine Stratum   (Plot size: 

     

) 

1. 

     

   

     

   

     

    

     

  

2. 

     

   

     

   

     

    

     

  

                                                                                                

     

     = Total Cover 
% Bare Ground in Herb Stratum 

     

   

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:    3     (A) 
 
Total Number of Dominant    
Species Across All Strata:     3    (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:    100    (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:  

  Rapid Test for Hydrophytic Vegetation 

  Dominance Test is >50% 

  Prevalence Index is ≤3.01 

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

  Wetland Non-Vascular Plants1 

  Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Hydrophytic  
Vegetation 
Present?                 Yes     No  

Remarks: 

     

 

 



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

SOIL    
                                                   Sampling Point: S11  

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                           

0-15       5Y 4/2       100     

     

    

     

     

     

     

     

     si lo    

     

  

15-18       5Y 5/3       100     

     

    

     

     

     

     

     

     si  lo    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  
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 MLRA   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             1, 2, 4A, and 4B)             4A, and 4B) 
  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  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 Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
  Sparsely Vegetated Concave Surface (B8) 

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

     

    

Water Table Present?  Yes     No      Depth (inches): 

     

    

Saturation Present?    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: 

     

 

 



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: Pace - East Monroe City/County: Monroe/Snohomish   Sampling Date:6/6/2013  

Applicant/Owner: Pace Engineers, Inc.   State: WA   Sampling Point: S12    

Investigator(s): NP   Section, Township, Range: S5, T27, R07E  

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

     

    Slope (%): 

     

     

Subregion (LRR): LRR A    Lat: 47.85    Long: -121.94     Datum: 

     

  

Soil Map Unit Name: Sultan Silt Loam   NWI classification: none  

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. 
                           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: 15x15) 

1. Juncus effusus   30   Y    FACW  

2. Holcus lanatus   25   Y    FAC  

3. Cirsium vulgare   15   N    FACU  

4. Agrosits capilaris   10   N    FAC  

5. Phallaris arundinacea   10   N    FACW  

6. 

     

   

     

   

     

    

     

  

7. 

     

   

     

   

     

    

     

  

8. 

     

   

     

   

     

    

     

  

9. 

     

   

     

   

     

    

     

  

10. 

     

   

     

   

     

    

     

  

11. 

     

   

     

   

     

    

     

  

                                                                                                90     = Total Cover 
Woody Vine Stratum   (Plot size: 

     

) 

1. 

     

   

     

   

     

    

     

  

2. 

     

   

     

   

     

    

     

  

                                                                                                

     

     = Total Cover 
% Bare Ground in Herb Stratum 

     

   

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:    2     (A) 
 
Total Number of Dominant    
Species Across All Strata:     2    (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:    100    (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:  

  Rapid Test for Hydrophytic Vegetation 

  Dominance Test is >50% 

  Prevalence Index is ≤3.01 

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

  Wetland Non-Vascular Plants1 

  Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Hydrophytic  
Vegetation 
Present?                 Yes     No  

Remarks: 

     

 

 



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

SOIL    
                                                   Sampling Point: S12  

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                           

0-8       10YR 4/2       96     7.5YR 4/6    4     C     PL     si lo    

     

  

8-18       10YR 5/1       90     10YR 4/6    10     C     M     lo si    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  
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 MLRA   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             1, 2, 4A, and 4B)             4A, and 4B) 
  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  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 Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
  Sparsely Vegetated Concave Surface (B8) 

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

     

    

Water Table Present?  Yes     No      Depth (inches): 

     

    

Saturation Present?    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: 

     

 

 



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: Pace - East Monroe City/County: Monroe/Snohomish   Sampling Date:6/6/2013  

Applicant/Owner: Pace Engineers, Inc.   State: WA   Sampling Point: S 13     

Investigator(s): NP   Section, Township, Range: S5, T27, R07E  

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

     

    Slope (%): 

     

     

Subregion (LRR): LRR A    Lat: 47.85    Long: -121.94     Datum: 

     

  

Soil Map Unit Name: Sultan Silt Loam   NWI classification: none  

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. 
                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size: 

     

)  % Cover    Species?    Status    

1. 

     

   

     

   

     

    

     

  

2. 

     

   

     

   

     

    

     

  

3. 

     

   

     

   

     

    

     

  

4. 

     

   

     

   

     

    

     

  

                                                                                                

     

     = Total Cover 
Sapling/Shrub Stratum   (Plot size: 15x15) 

1. Rubus armeniacus   50   Y    FACU  

2. 

     

   

     

   

     

    

     

  

3. 

     

   

     

   

     

    

     

  

4. 

     

   

     

   

     

    

     

  

5. 

     

   

     

   

     

    

     

  

                                                                                                50     = Total Cover 
Herb Stratum   (Plot size: 15x15) 

1. Holcus lanatus   20   Y    FAC  

2. Cirisium vulgare   15   Y    FACU  

3. Agrostis capilaris   15   Y    FAC  

4. 

     

   

     

   

     

    

     

  

5. 

     

   

     

   

     

    

     

  

6. 

     

   

     

   

     

    

     

  

7. 

     

   

     

   

     

    

     

  

8. 

     

   

     

   

     

    

     

  

9. 

     

   

     

   

     

    

     

  

10. 

     

   

     

   

     

    

     

  

11. 

     

   

     

   

     

    

     

  

                                                                                                50     = Total Cover 
Woody Vine Stratum   (Plot size: 

     

) 

1. 

     

   

     

   

     

    

     

  

2. 

     

   

     

   

     

    

     

  

                                                                                                

     

     = Total Cover 
% Bare Ground in Herb Stratum 

     

   

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:    2     (A) 
 
Total Number of Dominant    
Species Across All Strata:     4    (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:    50    (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:  

  Rapid Test for Hydrophytic Vegetation 

  Dominance Test is >50% 

  Prevalence Index is ≤3.01 

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

  Wetland Non-Vascular Plants1 

  Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Hydrophytic  
Vegetation 
Present?                 Yes     No  

Remarks: 

     

 

 



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

SOIL    
                                                   Sampling Point: S13  

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                           

0-18       10YR 4/3       100     

     

    

     

     

     

     

     

     sa si lo    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  
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 MLRA   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             1, 2, 4A, and 4B)             4A, and 4B) 
  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  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 Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
  Sparsely Vegetated Concave Surface (B8) 

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

     

    

Water Table Present?  Yes     No      Depth (inches): 

     

    

Saturation Present?    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: 
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1. DEVELOPMENT IDENTIFICATION 
 
Gibson Traffic Consultants, Inc. (GTC) has been retained to provide a traffic impact analysis for 
the Monroe EIS. The Monroe EIS has been analyzed to determine the trip generation and resulting 
impacts with a change in zoning. The site is located on the north side of US-2, east of Old Owen 
Road and west of Calhoun Road. A site vicinity map is included in Figure 1. 
 
Brad Lincoln, responsible for this report and traffic analysis, is a licensed professional engineer 
(Civil) in the State of Washington and member of the Washington State section of ITE. 
 

2. METHODOLOGY 
 
The analysis for the Monroe EIS has been performed based on potential uses under the existing 
zoning and two zoning alternatives. Trip generation calculations for the Monroe EIS have been 
performed utilizing average trip generation rate data contained in the Institute of Transportation 
Engineers’ (ITE) Trip Generation Manual, 9th Edition (2012). The distribution of trips generated 
by the site is based on surrounding uses. 
 
Intersection level of service analysis has been performed for the following intersections, based on 
scoping conversations with Brad Fielberg from the City of Monroe and previous comments from 
Washington State Department of Transportation (WSDOT) staff: 
 

1. US-2 at Chain Lake Road – signalized 
2. US-2 at Old Owen Road/E Main Street – signalized 
3. US-2 at Site Access 

 
Intersection level of service analysis has been performed for the PM peak-hours for the following 
conditions: 
 

 2013 Existing Conditions 
 2023 Baseline Conditions – includes local development  
 2023 Future Conditions with Alternative 1 (no action, existing zoning) 
 2023 Future Conditions with Alternative 2 
 2023 Future Conditions with Alternative 3 

 
The PM peak-hour is based on the hour with the greatest volume between 4:00 PM and 6:00 PM. 
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2.1 Zoning Alternatives 
 
The existing zoning for the Monroe EIS site is currently zoned Limited Open Space, Alternative 
1. There are several different acceptable uses that range from single-family housing to certain 
commercial uses. Several different uses were evaluated and it was determined that the following 
uses under Alternative 1 would represent the highest use of the site, from a trip generation 
standpoint: 
 

 Health/Fitness Club – 55,000 square-feet (SF) 
 Church – 55,000 SF 
 Day Care – 15,000 SF 

 
The potential rezone of the site has been analyzed for a rezone to General Commercial or Multi-
Use. The General Commercial rezone, Alternative 2, is anticipated to include: 
 

 Free-Standing Discount Store – 100,000 SF 
 Specialty Retail – 40,000 SF 

 
The Multi-Use rezone, Alternative 3, is anticipated to include: 
 

 Condominium/Townhouse – 90 units 
 General Office – 41,000 SF 
 Medical Office – 41,000 SF 
 Specialty Retail – 41,000 SF 

 
It is important to note that these uses and sizes are currently estimates, but are anticipated to best 
represent what the final uses on the site could be. 

2.2 Intersection Analysis 
 
Congestion at intersections is generally measured in terms of level of service (LoS). In accordance 
with Highway Capacity Manual: 2010 Edition (HCM) by the Transportation Research Board, road 
facilities and intersections are rated between LoS A and LoS F, with LoS A being free flow and 
LoS F being forced flow or over-capacity conditions. The level of service at signalized, roundabout 
and all-way stop-controlled intersections is based on the average delay of all approaches. The level 
of service for two-way stop-controlled intersections is based on average delays for the stopped 
approach with the highest delay. Geometric characteristics and conflicting traffic movements are 
taken into consideration when determining level of service values. A summary of the intersection 
level of service criteria is included in Table 1. 
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Table 1: Level of Service Criteria for Intersections 
 

Level of 1 
Service 

Expected 
Delay 

Intersection Control Delay 
(Seconds per Vehicle) 

Unsignalized 
Intersections 

Signalized 
Intersections 

A Little/No Delay <10 <10 

B Short Delays >10 and <15 >10 and <20 

C Average Delays >15 and <25 >20 and <35 

D Long Delays >25 and <35 >35 and <55 

E Very Long Delays >35 and <50 >55 and <80 

F Extreme Delays2 >50 >80 
 
The City of Monroe has a level of service threshold of LoS C for collector road intersections and 
LoS D for arterial road intersections. The City of Monroe also has an interlocal agreement with 
WSDOT for intersections along US-2. The interlocal agreement states that the level of service 
needs to remain at LoS D for intersections operating at LoS D before development and LoS E for 
intersections that operate at LoS E before development. Intersections operating at LoS F before 
development will require mitigation. 
 
  

                                                 
1 Source:  Highway Capacity Manual 2010. 
 
 LoS A: Free-flow traffic conditions, with minimal delay to stopped vehicles (no vehicle is delayed longer 

than one cycle at signalized intersection). 
 LoS B: Generally stable traffic flow conditions. 

LoS C: Occasional back-ups may develop, but delay to vehicles is short term and still tolerable. 
LoS D: During short periods of the peak hour, delays to approaching vehicles may be substantial but are 

tolerable during times of less demand (i.e. vehicles delayed one cycle or less at signal). 
LoS E: Intersections operate at or near capacity, with long queues developing on all approaches and long 

delays. 
LoS F: Jammed conditions on all approaches with excessively long delays and vehicles unable to move at 

times. 
2 When demand volume exceeds the capacity of the lane, extreme delays will be encountered with queuing which 
 may cause severe congestion affecting other traffic movements in the intersection. 
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3. TRIP GENERATION 
 
The trip generation calculations for the Monroe EIS are based on the average trip generation rates 
published in the ITE Trip Generation Manual, 9th Edition (2012). Additionally, internal crossover 
and pass-by reductions from the ITE Trip Generation Manual, User’s Guide and Handbook and 
industry standard assumptions. ITE does not publish a pass-by rate for the specialty retail use and 
therefore the industry standard reduction of 25% has been applied. 

3.1 Alternative 1 
 
Alternative 1 is the existing zoning of Limited Open Space and provides for several different land 
uses. The lowest trip generating use is 5 single-family residential units and the highest anticipated 
trip generator is a combination of health/fitness club, church and day care. The estimated sizes of 
the health/fitness club, church and day care are based on typical building sizes for these uses and 
the required parking, as compared to the available buildable space within the study area. The 
following ITE Land Use Codes have been utilized for Alternative 1 trip generation calculations: 
 

 ITE Land Use Code 492 – Health/Fitness Center 
 ITE Land Use Code 560 - Church 
 ITE Land Use Code 565 – Day Care 

 
The highest anticipated trip generation for Alternative 1 is summarized in Table 2. 
 

Table 2: Alternative 1 Trip Generation Summary 
 

Use Size Average 
Daily Trips 

PM Peak-Hour 
Inbound Outbound Total 

Health/Fitness Club 55,000 SF 1,811 111 83 194 
Church 55,000 SF 501 13 15 28 
Day Care 15,000 SF 1,111 87 98 185 
Internal Crossover Reduction --- -856 -49 -45 -94 
Pass-By Reduction --- -965 -71 -73 -144 
TOTAL --- 1,602 91 78 169 

 
The trip generation calculations are included in the attachments. 

3.2 Alternative 2 
 
A General Commercial zoning has been utilized for Alternative 2. This alternative is anticipated 
to include 140,000 SF of retail space, with 100,000 SF being a big box discount store and 40,000 
SF being mixed commercial and restaurant uses. The following ITE Land Use Codes have been 
utilized for the Alternative 2 analysis: 
 

 ITE Land Use Code 815 – Free-Standing Discount Store 
 ITE Land Use Code 826 – Specialty Retail 

 
A summary of the Alternative 2 trip generation is included in Table 3. 
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Table 3: Alternative 2 Trip Generation Summary 
 

Use Size Average 
Daily Trips 

PM Peak-Hour 
Inbound Outbound Total 

Discount Store 100,000 SF 5,724 249 249 498 
Specialty Retail 40,000 SF 1,773 48 60 108 
Internal Crossover Reduction --- -1,049 -21 -22 -43 
Pass-By Reduction --- -1,218 -51 -53 -104 
TOTAL --- 5,230 225 234 459 

 
It is important to note that the trip generation for Alternative 2 was also evaluated using ITE Land 
Use Code 220, Shopping Center. This land use code includes several different retail uses. 
However, the trip generation was found to be less than utilizing the individual uses and therefore 
it was not used for the Alternative 2 scenario. The shopping center land use code also resulted in 
a trip generation that was greater than Alternative 3, which is discussed later in the report, and 
therefore did not warrant further analysis since it did not result in the highest or lowest trip 
generation. The trip generation calculations are included in the attachments. 

3.3 Alternative 3 
 
Mixed Use zoning has been utilized for Alternative 3. This alternative includes residential, office 
and retail uses. The following ITE Land Use Codes and sizes have been used for the trip generation 
calculations: 
 

 ITE Land Use Code 220 – Residential Condominium/Townhouse, 90 units 
 ITE Land Use Code 710 – General Office, 41,000 SF 
 ITE Land Use Code 720 – Medical/Dental office, 41,000 SF 
 ITE Land Use Code 826 – Specialty Retail, 41,000 SF 

 
A summary of the Alternative 3 trip generation is included in Table 4. 
 

Table 4: Alternative 3 Trip Generation Summary 
 

Use Size Average 
Daily Trips 

PM Peak-Hour 
Inbound Outbound Total 

Condominium 90 units 599 36 20 56 
General Office 41,000 SF 452 10 51 61 
Medical Office 41,000 SF 1,481 41 105 146 
Specialty Retail 41,000 SF 1,817 49 62 111 
Internal Crossover Reduction --- -522 -10 -20 -30 
Pass-By Reduction --- -400 -11 -15 -26 
TOTAL --- 3,427 115 203 318 

 
The trip generation calculations are included in the attachments. 
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3.4 Trip Generation Summary 
 
The Alternative 2 and Alternative 3 scenarios result in higher trip generation than the existing 
zoning. The comparison of the trip generation for Alternative 2 and Alternative 3 is summarized 
in Table 5. 
 

Table 5: Trip Generation Comparison 
 

Scenario New Average 
Daily Trips 

PM Peak-Hour 
Inbound Outbound Total 

Alternative 1 1,602 91 78 169 
Zoning 
Alternative 2 

Total Trip Generation 5,230 225 234 459 
Increase from Existing Zoning +3,628 +134 +156 +290 

Zoning 
Alternative 3 

Total Trip Generation 3,427 118 203 318 
Increase from Existing Zoning +1,825 +27 +125 +149 

 
The Zoning Alternatives 2 and 3 represent an increase in trip generation of between 88% and 226% 
above Alternative 1 trip generation. 
 

4. TRIP DISTRIBUTION 
 
The distribution of trips generated by the Monroe EIS site is based on surrounding uses and 
previously approved traffic studies conducted in the site vicinity. It has been assumed that the 
development area will only have one access to US-2 and there will be internal connectivity 
between the uses. 
 
It is anticipated that 85% of the trips generated by the site will travel to and from the west along 
US-2, with twenty percent traveling to and from the north and fifteen percent traveling to and from 
the south. The remaining 15% of the development’s trips are anticipated to travel to and from the 
east. Detailed trip distributions for the existing zoning, Alternative 2 and Alternative 3 are shown 
in Figure 2, Figure 3 and Figure 4, respectively. 
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5. INTERSECTION LEVEL OF SERVICE ANALYSIS 
 
The intersections that have been analyzed as part of this Monroe EIS analysis are based on scoping 
conversations with Brad Fielberg from the City of Monroe and previous WSDOT comments. Level 
of service analysis has been performed for the following intersections: 
 

1. US-2 at Chain Lake Road – signalized 
2. US-2 at Old Owen Road/E Main Street – signalized 
3. US-2 at Site Access 

5.1 Turning Movement Volumes 
 
The 2013 existing turning movements at the study intersections were counted by the independent 
count firm of Traffic Data Gathering (TDG). The counts were performed between 4:00 PM and 
6:00 PM. The turning movement counts were collected in October of 2012 and June of 2013. The 
2013 existing turning movements for the PM peak-hour at the study intersections are shown in 
Figure 5. 
 
The future volumes have been calculated for the year 2023, which allows for a 10-year build-out 
of the site. The 2023 baseline turning movements have been calculated by applying a 2% annually 
compounding growth rate to the existing turning movements. Additionally, pipeline trips from the 
North Kelsey Retail development have been added. The 2023 baseline turning movements for the 
PM peak-hour at the study intersections are shown in Figure 6. 
 
The 2023 future volumes with Alternative 1, Alternative 2 and Alternative 3 have been calculated 
by adding the trips generated by each alternative to the 2023 baseline turning movements. The 
2023 future turning movements with Alternative 1 are shown in Figure 7. The 2023 future turning 
movements with Alternative 2 are shown in Figure 8 and the 2023 future turning movements with 
Alternative 3 are shown in Figure 9. 
 
The existing turning movement counts and turning movement calculations are included in the 
attachments.  
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5.2 Off-Site Intersection Level of Service Results 
 
The level of service analysis has been performed utilizing the existing control, channelization, 
peak-hour factors and heavy-vehicle factors. The future analysis does include signal optimization, 
based on WSDOT’s typical review and adjustments to signal timings to account for changes in 
volumes. The intersection of US-2 at Old Owen Road/E Main Street is currently being improved 
by the City of Monroe to include a northbound right-turn lane. Although the WSDOT signal timing 
data for this intersection, the existing timing has been obtained and utilized as a basis for the 
analysis. 
 
The acceptable levels of service for the signalized intersections of US-2 at Chain Lake Road and 
US-2 at Old Owen Road/E Main Street are based on the level of service before development of 
the site, regardless of the rezone or not. If the level of service is LoS D before development, LoS 
D must be maintained after development. If the level of service is LoS E before development, LoS 
E must be maintained after development. 

5.2.1. 2013 Existing Conditions and 2023 Baseline Conditions 
 
The level of service analysis shows that the study intersections currently operate at LoS D. 
However, the intersection of US-2 at Chain Lake Road is anticipated to degrade to LoS E under 
the 2023 baseline conditions. The intersection of US-2 at Old Owen Road/E Main Street is 
anticipated to remain at LoS D under the 2023 baseline conditions. The level of service results are 
summarized later in this section. 

5.2.2. Alternative 1 
 
The development of the site under the Alternative 1 is not anticipated to change the operation of 
the intersections along US-2. The intersection of US-2 at Chain Lake Road is anticipated to remain 
at LoS E and the intersection of US-2 at Old Owen Road/E Main Street is anticipated to remain at 
LoS D. The level of service results are summarized later in this section. The analysis of the site 
access intersection is discussed later in this report. 

5.2.3. Alternative 2 
 
The development of the site under the Alternative 2 is not anticipated to significantly affect the 
operations of the intersections along US-2. Alternative 2 increases the delay, but the intersection 
of US-2 at Chain Lake Road is anticipated to remain at LoS E and the intersection of US-2 at Old 
Owen Road/E Main Street is anticipated to remain at LoS D with Alternative 2. The level of service 
results are summarized later in this section. The analysis of the site access intersection is discussed 
later in this report. 

5.2.4. Alternative 3 
 
The development of the site under the Alternative 2 is not anticipated to significantly affect the 
operations of the intersections along US-2. Alternative 3 results in lower delays at the intersection 
than Alternative 3, but the intersection of US-2 at Chain Lake Road is anticipated to remain at LoS 
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E and the intersection of US-2 at Old Owen Road/E Main Street is anticipated to remain at LoS D 
with Alternative 2. The level of service results are summarized later in this section. The analysis 
of the site access intersection is discussed later in this report. 

5.2.5. Off-Site Intersection Level of Service Summary 
 
The level of service analysis shows that the intersection of US-2 at Chain Lake Road is anticipated 
to operate at LoS E and the intersection of US-2 at Old Owen Road/E Main Street is anticipated 
to operate at LoS D, regardless of the development scenario. The level of service results are 
summarized in Table 6. 
 

Table 6: Level of Service Summary 
 

Intersection 
2013 Existing 

Conditions 
2023 Baseline 

Conditions 
2023 Future Conditions 

Alternative 1 Alternative 2 Alternative 3 
LoS Delay LoS Delay LoS Delay LoS Delay LoS Delay 

1. US-2 at 
Chain Lake Road D 46.1 sec E 67.3 sec E 76.7 sec E 75.6 sec E 70.5 sec

2. US-2 at 
Old Owen Road D 43.4 sec D 51.0 sec D 50.2 sec D 51.5 sec D 50.6 sec

 
The level of service calculations are included in the attachments. 

5.3 Access Analysis 
 
The exact location of the access to the site analyzed for the Monroe EIS is not currently known 
since WSDOT purchased the access rights as part of the planning for the Monroe Bypass for US-
2. The site is likely to have access through an easement with the parcel to the east (Parcel F) in the 
southeast corner of the site. Alternatively, the Break-In-Access process with WSDOT could be 
utilized to have direct access to US-2. Even though the exact location of the access is not currently 
known, the analysis of the access should be consistent with the site’s final access scenario since 
there are not accesses in the vicinity that would significantly change the future volumes on US-2. 
 
The access to the site has been analyzed to determine what the operations will be and what level 
of improvement will be necessary. The volumes along US-2 show that there is currently nearly 
1,500 PM peak-hour trips and there are anticipated to be over 1,800 PM peak-hour trips under the 
2023 baseline conditions. These volumes will warrant left-turn channelization based on WSDOT 
Design Manual, Left-Turn Storage Guidelines: Four-Lane, Unsignalized (Exhibit 1310-15b). The 
left-turn storage requirements for the alternatives are: 
 

 Alternative 1 – 150 feet 
 Alternative 2 – 300 feet 
 Alternative 3 – 150 feet 
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The need for right-turn channelization was analyzed using WSDOT Deisgn Manual, Right-Turn 
Lane Guidelines (Exhibit 1310-19). The analysis shows that Alternative 1 and Alternative 2 could 
require a right-turn taper or pocket; while Alternative 3 would not require any channelization. The 
access analysis has been performed without right-turn channelization since right-turn 
channelization would improve the operations of the intersection. However, WSDOT may ask for 
right-turn channelization at the time of development. WSDOT has also requested that any 
improvements to US-2 account for a future 4-lane section along US-2, two lanes in each direction. 
 
The level of service analysis shows that the site access will operate at LoS F, even with an inbound 
left-turn lane and two lanes in each direction along US-2. The access has therefore been analyzed 
with separate outbound left and right-turn lanes and an acceleration lane for outbound left-turn 
lane. The inbound left-turn lane and lack of adjacent accesses would likely allow for an outbound 
left-turn acceleration lane to be constructed. The access has also been analyzed with a 2-lane 
roundabout at the request of WSDOT. The level of service without and with these improvements 
is summarized in Table 7. 
 

Table 7: Access Level of Service Analysis 
 

Intersection 
2023 Future Conditions 

Alternative 1 Alternative 2 Alternative 3 
LoS Delay LoS Delay LoS Delay 

1. US-2 at3 
Access F 153.8 sec F 680.3 sec F 87.9 sec 

 with acceleration lane C 17.1 sec C 22.1 sec C 16.0 sec 

 with roundabout B 10.6 sec B 12.9 sec B 10.8 sec 

 
The level of service analysis shows that either alternative will allow the site access to operate at 
an acceptable level of service. It is important to note that the volume to capacity (v/c) ratio for the 
roundabout alternative is less than 0.700 under all of the alternatives. The level of service for 
Alternative 3 shows lower delay since the inbound and outbound splits are different than 
Alternative 1 or Alternative 2 due to the presence of office space. The access level of service 
calculations are included in the attachments. 
 
The improvement of separate outbound lanes and an outbound left-turn acceleration lane should 
be an acceptable improvement for WSDOT for level of service impacts per the interlocal 
agreement since there will not be any control along US-2. However, WSDOT may require a 
roundabout at the access to reduce the potential for collisions between inbound left-turning 
vehicles and westbound through vehicles due to the 55 mph posted speed limit along US-2.  
  

                                                 
3 The analysis includes two lanes in each direction on US-2 and an inbound left-turn lane. 
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6. COLLISION ANALYSIS 
 
Collision data was obtained from WSDOT for the section of US-2 from Old Owen Road/E Main 
Street, MP 15.22, to Calhoun Road, MP 16.98, to determine the collision history along US-2 in 
the vicinity of the site. Collision data for the period from January 1, 2008 through May 31, 2013, 
a period of 5.41 years. 
 
The collision data shows that therefore have been a total of 90 collisions along the corridor in the 
time period. However, half of the collisions are related to the intersection of US-2 at Old Owen 
Road/E Main Street. The collision types that are not related to the US-2 at Old Owen road/E Main 
Street intersection are summarized in Table 8. 
 

Table 8: Collision Type Summary 
 
Rear-End Sideswipe At-Angle Animal Driveway/ 

Access Object Opposite 
Direction 

Same 
Direction 

Ped./ 
Bicycle Other 

8 9 1 5 1 8 7 2 1 3 
 
The collision rate along this corridor has been calculated utilizing annual average daily traffic 
volumes documented in the WSDOT 2012 Annual Traffic Report. The collision rate for the 
corridor is summarized in Table 9. 
 

Table 9: Collision Rate 
 

Collisions Length 
per mile Daily Volume Years Collisions 

per year 
Collision Rate 

per million vehicle mile 
45 1.76 19,000 5.41 8.3 0.68 

 
The collision data shows that the collision rate along the section of US-2 in the vicinity of the site, 
with intersection related collisions removed, is less than 1.0 collision per million vehicle miles. 
This is below the typically acceptable rate and below the average rate for roadways similar to US-
2. 
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7. CONCLUSION 
 
The Monroe EIS area has been analyzed for three scenarios, the existing zoning, Alternative 2 and 
Alternative 3. The Alternative 1 represents the anticipated trip generation for the site and 
Alternative 2 represents the highest anticipated trip generation from the site with a rezone. 
Alternative 1 is anticipated to generate approximately 1,602 new average daily trips with 169 new 
PM peak-hour trips. Alternative 2 would increase this trip generation to 5,230 average daily trips 
with 459 PM peak-hour trips, an increase of 3,628 average daily trips and 290 PM peak-hour trips 
over the existing zoning. Alternative 3 would increase this trip generation to 3,427 average daily 
trips with 318 PM peak-hour trips, an increase of 1,825 average daily trips and 149 PM peak-hour 
trips over the existing zoning. 
 
The analysis shows that the impacts of trips from Alternative 1, Alternative 2 or Alternative 3 are 
not significantly different. The conclusions are: 
 

 The off-site intersections will operate at acceptable levels of service 
 The access will require inbound left-turn channelization, at the minimum 
 Separate outbound lanes and an outbound left-turn acceleration lane will be required 
 The access will operate at LoS C with these improvements, regardless of the alternative 
 A roundabout at the site access is anticipated to operate at LOS B 
 Due to WSDOT limited access control, the access will be required to be in the same 

acceptable location to WSDOT, regardless of the alternative 
 
Based on these results the change in zoning is not anticipated to result in a significant impact to 
the access or the surrounding off-site intersections. 
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Trip Generation Calculations 
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Alternative 1 1 Chain Lake Rd @ US-2

Synchro ID: 1
Existing Volumes 427 1,008 581
Average Weekday 41 184 202 219 241 121

PM Peak-Hour   

41 Chain Lake Road  121
Year:  10/2/2012 1,143 825  825 1,078

270 U-Turn 2  130 
Data Source: TDG 2,792 US-2 3,768 US-2 2,607 North

219  7 U-Turn 202 
1,649 1,222  1,222 1,529

201  Chain Lake Road 103
  

201 184 130 270 241 103
515 1,129 614

Pipeline Trips 109 272 163
Average Weekday 19 27 63 20 52 91

PM Peak-Hour   

19 Chain Lake Road  91
-12 -22  -22 63

-9 U-Turn 0  -6 
37 US-2 259 US-2 129 North

20  0 U-Turn 63 
49 8  8 66

21  Chain Lake Road -5
  

21 27 -6 -9 52 -5
42 80 38

Baseline Volumes 640 1,525 885
Average Weekday 70 256 314 292 352 241

PM Peak-Hour   

70 Chain Lake Road  241
Year: 2023 1,410 1,004  1,004 1,403

Growth Rate = 2.0% 327 U-Turn 2  156 
Years of Growth = 11 3,509 US-2 4,944 US-2 3,369 North

Total Growth = 1.2434 292  9 U-Turn 314 
2,099 1,527  1,527 1,966

271  Chain Lake Road 123
  

271 256 156 327 352 123
683 1,485 802

Development Trips 9 17 8
Average Weekday 0 0 9 0 0 8

PM Peak-Hour   

0 Chain Lake Road  8
39 39  39 47

0 U-Turn 0  0 
85 US-2 102 US-2 102 North

0  0 U-Turn 9 
46 46  46 55

0  Chain Lake Road 0
  

0 0 0 0 0 0
0 0 0

Future with Dev. Volumes 649 1,542 893
Average Weekday 70 256 323 292 352 249

PM Peak-Hour   

70 Chain Lake Road  249
1,449 1,043  1,043 1,450

327 U-Turn 2  156 
3,594 US-2 5,046 US-2 3,471 North

292  9 U-Turn 323 
2,145 1,573  1,573 2,021

271  Chain Lake Road 123
  

271 256 156 327 352 123
683 1,485 802

North Kelsey Retail
Transpogroup 3/25/2011
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Alternative 1 2 Old Owen Rd @ US-2

Synchro ID: 2
Existing Volumes 490 928 438
Average Weekday 186 172 132 209 206 23

PM Peak-Hour   

186 Old Owen Road  23
Year:  6/5/2013 823 473  473 590

162 U-Turn 0  94 
Data Source: TDG 1,641 US-2 2,427 US-2 1,486 North

209  2 U-Turn 132 
818 603  603 896

4  E Main Street 161
  

4 172 94 162 206 161
270 799 529

Pipeline Trips 0 0 0
Average Weekday 0 0 0 0 0 0

PM Peak-Hour   

0 Old Owen Road  0
63 63  63 63

0 U-Turn 0  0 
129 US-2 129 US-2 129 North

0  0 U-Turn 0 
66 66  66 66

0  E Main Street 0
  

0 0 0 0 0 0
0 0 0

Baseline Volumes 598 1,132 534
Average Weekday 227 210 161 255 251 28

PM Peak-Hour   

227 Old Owen Road  28
Year: 2023 1,066 640  640 783

Growth Rate = 2.0% 197 U-Turn 0  115 
Years of Growth = 10 2,129 US-2 3,088 US-2 1,941 North

Total Growth = 1.2190 255  2 U-Turn 161 
1,063 801  801 1,158

5  E Main Street 196
  

5 210 115 197 251 196
330 974 644

Development Trips 8 16 8
Average Weekday 0 0 8 0 0 8

PM Peak-Hour   

0 Old Owen Road  8
47 47  47 66

0 U-Turn 0  11 
102 US-2 143 US-2 143 North

0  0 U-Turn 8 
55 55  55 77

0  E Main Street 14
  

0 0 11 0 0 14
11 25 14

Future with Dev. Volumes 606 1,148 542
Average Weekday 227 210 169 255 251 36

PM Peak-Hour   

227 Old Owen Road  36
1,113 687  687 849

197 U-Turn 0  126 
2,231 US-2 3,231 US-2 2,084 North

255  2 U-Turn 169 
1,118 856  856 1,235

5  E Main Street 210
  

5 210 126 197 251 210
341 999 658

North Kelsey Retail
Transpogroup 3/25/2011
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Alternative 1 3 Site Access @ US-2

Synchro ID: 3
Existing Volumes 0 0 0
Average Weekday 0 0 0 0 0 0

PM Peak-Hour   

0 Old Owen Road  0
Year:  6/5/2013 590 590  590 590

0  0 
Data Source: TDG 1,486 US-2 1,486 US-2 1,486 North

0  0 
896 896  896 896

0  E Main Street 0
  

0 0 0 0 0 0
0 0 0

Pipeline Trips 0 0 0
Average Weekday 0 0 0 0 0 0

PM Peak-Hour   

0 Old Owen Road  0
63 63  63 63

0  0 
129 US-2 129 US-2 129 North

0  0 
66 66  66 66

0  E Main Street 0
  

0 0 0 0 0 0
0 0 0

Baseline Volumes 0 0 0
Average Weekday 0 0 0 0 0 0

PM Peak-Hour   

0 Old Owen Road  0
Year: 2023 782 782  782 782

Growth Rate = 2.0% 0  0 
Years of Growth = 10 1,940 US-2 1,940 US-2 1,940 North

Total Growth = 1.2190 0  0 
1,158 1,158  1,158 1,158

0  E Main Street 0
  

0 0 0 0 0 0
0 0 0

Total Development Trips 151 313 162
Average Weekday 95 0 56 120 0 42

PM Peak-Hour   

95 Old Owen Road  42
67 -28  -28 14

0  0 
144 US-2 242 US-2 27 North

120  56 
77 -43  -43 13

0  E Main Street 0
  

0 0 0 0 0 0
0 0 0

Future with Dev. Volumes 151 313 162
Average Weekday 95 0 56 120 0 42

PM Peak-Hour   

95 Old Owen Road  42
849 754  754 796

0  0 
2,084 US-2 2,182 US-2 1,967 North

120  56 
1,235 1,115  1,115 1,171

0  E Main Street 0
  

0 0 0 0 0 0
0 0 0

New Development Trips 78 169 91
Average Weekday 66 0 12 77 0 14

PM Peak-Hour   

66 Old Owen Road  14
66 0  0 14

0  0 
143 US-2 169 US-2 26 North

77  12 
77 0  0 12

0  E Main Street 0
  

0 0 0 0 0 0
0 0 0

Pass-By Development Trips 73 144 71
Average Weekday 29 0 44 43 0 28

PM Peak-Hour   

29 Old Owen Road  28
1 -28  -28 0

0  0 
1 US-2 73 US-2 1 North

43  44 
0 -43  -43 1

0  E Main Street 0
  

0 0 0 0 0 0
0 0 0

North Kelsey Retail
Transpogroup 3/25/2011
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Alternative 2 1 Chain Lake Rd @ US-2

Synchro ID: 1
Existing Volumes 427 1,008 581
Average Weekday 41 184 202 219 241 121

PM Peak-Hour   

41 Chain Lake Road  121
Year:  10/2/2012 1,143 825  825 1,078

270 U-Turn 2  130 
Data Source: TDG 2,792 US-2 3,768 US-2 2,607 North

219  7 U-Turn 202 
1,649 1,222  1,222 1,529

201  Chain Lake Road 103
  

201 184 130 270 241 103
515 1,129 614

Pipeline Trips 109 272 163
Average Weekday 19 27 63 20 52 91

PM Peak-Hour   

19 Chain Lake Road  91
-12 -22  -22 63

-9 U-Turn 0  -6 
37 US-2 259 US-2 129 North

20  0 U-Turn 63 
49 8  8 66

21  Chain Lake Road -5
  

21 27 -6 -9 52 -5
42 80 38

Baseline Volumes 640 1,525 885
Average Weekday 70 256 314 292 352 241

PM Peak-Hour   

70 Chain Lake Road  241
Year: 2023 1,410 1,004  1,004 1,403

Growth Rate = 2.0% 327 U-Turn 2  156 
Years of Growth = 11 3,509 US-2 4,944 US-2 3,369 North

Total Growth = 1.2434 292  9 U-Turn 314 
2,099 1,527  1,527 1,966

271  Chain Lake Road 123
  

271 256 156 327 352 123
683 1,485 802

Development Trips 22 45 23
Average Weekday 0 0 22 0 0 23

PM Peak-Hour   

0 Chain Lake Road  23
117 117  117 140

0 U-Turn 0  0 
230 US-2 275 US-2 275 North

0  0 U-Turn 22 
113 113  113 135

0  Chain Lake Road 0
  

0 0 0 0 0 0
0 0 0

Future with Dev. Volumes 662 1,570 908
Average Weekday 70 256 336 292 352 264

PM Peak-Hour   

70 Chain Lake Road  264
1,527 1,121  1,121 1,543

327 U-Turn 2  156 
3,739 US-2 5,219 US-2 3,644 North

292  9 U-Turn 336 
2,212 1,640  1,640 2,101

271  Chain Lake Road 123
  

271 256 156 327 352 123
683 1,485 802

North Kelsey Retail
Transpogroup 3/25/2011
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Alternative 2 2 Old Owen Rd @ US-2

Synchro ID: 2
Existing Volumes 490 928 438
Average Weekday 186 172 132 209 206 23

PM Peak-Hour   

186 Old Owen Road  23
Year:  6/5/2013 823 473  473 590

162 U-Turn 0  94 
Data Source: TDG 1,641 US-2 2,427 US-2 1,486 North

209  2 U-Turn 132 
818 603  603 896

4  E Main Street 161
  

4 172 94 162 206 161
270 799 529

Pipeline Trips 0 0 0
Average Weekday 0 0 0 0 0 0

PM Peak-Hour   

0 Old Owen Road  0
63 63  63 63

0 U-Turn 0  0 
129 US-2 129 US-2 129 North

0  0 U-Turn 0 
66 66  66 66

0  E Main Street 0
  

0 0 0 0 0 0
0 0 0

Baseline Volumes 598 1,132 534
Average Weekday 227 210 161 255 251 28

PM Peak-Hour   

227 Old Owen Road  28
Year: 2023 1,066 640  640 783

Growth Rate = 2.0% 197 U-Turn 0  115 
Years of Growth = 10 2,129 US-2 3,088 US-2 1,941 North

Total Growth = 1.2190 255  2 U-Turn 161 
1,063 801  801 1,158

5  E Main Street 196
  

5 210 115 197 251 196
330 974 644

Development Trips 22 45 23
Average Weekday 0 0 22 0 0 23

PM Peak-Hour   

0 Old Owen Road  23
140 140  140 199

0 U-Turn 0  36 
275 US-2 390 US-2 390 North

0  0 U-Turn 22 
135 135  135 191

0  E Main Street 34
  

0 0 36 0 0 34
36 70 34

Future with Dev. Volumes 620 1,177 557
Average Weekday 227 210 183 255 251 51

PM Peak-Hour   

227 Old Owen Road  51
1,206 780  780 982

197 U-Turn 0  151 
2,404 US-2 3,478 US-2 2,331 North

255  2 U-Turn 183 
1,198 936  936 1,349

5  E Main Street 230
  

5 210 151 197 251 230
366 1,044 678

North Kelsey Retail
Transpogroup 3/25/2011
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Alternative 2 3 Site Access @ US-2

Synchro ID: 3
Existing Volumes 0 0 0
Average Weekday 0 0 0 0 0 0

PM Peak-Hour   

0 Old Owen Road  0
Year:  6/5/2013 590 590  590 590

0  0 
Data Source: TDG 1,486 US-2 1,486 US-2 1,486 North

0  0 
896 896  896 896

0  E Main Street 0
  

0 0 0 0 0 0
0 0 0

Pipeline Trips 0 0 0
Average Weekday 0 0 0 0 0 0

PM Peak-Hour   

0 Old Owen Road  0
63 63  63 63

0  0 
129 US-2 129 US-2 129 North

0  0 
66 66  66 66

0  E Main Street 0
  

0 0 0 0 0 0
0 0 0

Baseline Volumes 0 0 0
Average Weekday 0 0 0 0 0 0

PM Peak-Hour   

0 Old Owen Road  0
Year: 2023 782 782  782 782

Growth Rate = 2.0% 0  0 
Years of Growth = 10 1,940 US-2 1,940 US-2 1,940 North

Total Growth = 1.2190 0  0 
1,158 1,158  1,158 1,158

0  E Main Street 0
  

0 0 0 0 0 0
0 0 0

Total Development Trips 297 573 276
Average Weekday 230 0 67 222 0 54

PM Peak-Hour   

230 Old Owen Road  54
210 -20  -20 34

0  0 
401 US-2 522 US-2 70 North

222  67 
191 -31  -31 36

0  E Main Street 0
  

0 0 0 0 0 0
0 0 0

Future with Dev. Volumes 297 573 276
Average Weekday 230 0 67 222 0 54

PM Peak-Hour   

230 Old Owen Road  54
992 762  762 816

0  0 
2,341 US-2 2,462 US-2 2,010 North

222  67 
1,349 1,127  1,127 1,194

0  E Main Street 0
  

0 0 0 0 0 0
0 0 0

New Development Trips 234 459 225
Average Weekday 199 0 35 191 0 34

PM Peak-Hour   

199 Old Owen Road  34
199 0  0 34

0  0 
390 US-2 459 US-2 69 North

191  35 
191 0  0 35

0  E Main Street 0
  

0 0 0 0 0 0
0 0 0

Pass-By Development Trips 63 114 51
Average Weekday 31 0 32 31 0 20

PM Peak-Hour   

31 Old Owen Road  20
11 -20  -20 0

0  0 
11 US-2 63 US-2 1 North

31  32 
0 -31  -31 1

0  E Main Street 0
  

0 0 0 0 0 0
0 0 0

North Kelsey Retail
Transpogroup 3/25/2011
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Alternative 3 1 Chain Lake Rd @ US-2

Synchro ID: 1
Existing Volumes 427 1,008 581
Average Weekday 41 184 202 219 241 121

PM Peak-Hour   

41 Chain Lake Road  121
Year:  10/2/2012 1,143 825  825 1,078

270 U-Turn 2  130 
Data Source: TDG 2,792 US-2 3,768 US-2 2,607 North

219  7 U-Turn 202 
1,649 1,222  1,222 1,529

201  Chain Lake Road 103
  

201 184 130 270 241 103
515 1,129 614

Pipeline Trips 109 272 163
Average Weekday 19 27 63 20 52 91

PM Peak-Hour   

19 Chain Lake Road  91
-12 -22  -22 63

-9 U-Turn 0  -6 
37 US-2 259 US-2 129 North

20  0 U-Turn 63 
49 8  8 66

21  Chain Lake Road -5
  

21 27 -6 -9 52 -5
42 80 38

Baseline Volumes 640 1,525 885
Average Weekday 70 256 314 292 352 241

PM Peak-Hour   

70 Chain Lake Road  241
Year: 2023 1,410 1,004  1,004 1,403

Growth Rate = 2.0% 327 U-Turn 2  156 
Years of Growth = 11 3,509 US-2 4,944 US-2 3,369 North

Total Growth = 1.2434 292  9 U-Turn 314 
2,099 1,527  1,527 1,966

271  Chain Lake Road 123
  

271 256 156 327 352 123
683 1,485 802

Development Trips 12 32 20
Average Weekday 0 0 12 0 0 20

PM Peak-Hour   

0 Chain Lake Road  20
102 102  102 122

0 U-Turn 0  0 
159 US-2 191 US-2 191 North

0  0 U-Turn 12 
57 57  57 69

0  Chain Lake Road 0
  

0 0 0 0 0 0
0 0 0

Future with Dev. Volumes 652 1,557 905
Average Weekday 70 256 326 292 352 261

PM Peak-Hour   

70 Chain Lake Road  261
1,512 1,106  1,106 1,525

327 U-Turn 2  156 
3,668 US-2 5,135 US-2 3,560 North

292  9 U-Turn 326 
2,156 1,584  1,584 2,035

271  Chain Lake Road 123
  

271 256 156 327 352 123
683 1,485 802

North Kelsey Retail
Transpogroup 3/25/2011
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Alternative 3 2 Old Owen Rd @ US-2

Synchro ID: 2
Existing Volumes 490 928 438
Average Weekday 186 172 132 209 206 23

PM Peak-Hour   

186 Old Owen Road  23
Year:  6/5/2013 823 473  473 590

162 U-Turn 0  94 
Data Source: TDG 1,641 US-2 2,427 US-2 1,486 North

209  2 U-Turn 132 
818 603  603 896

4  E Main Street 161
  

4 172 94 162 206 161
270 799 529

Pipeline Trips 0 0 0
Average Weekday 0 0 0 0 0 0

PM Peak-Hour   

0 Old Owen Road  0
63 63  63 63

0 U-Turn 0  0 
129 US-2 129 US-2 129 North

0  0 U-Turn 0 
66 66  66 66

0  E Main Street 0
  

0 0 0 0 0 0
0 0 0

Baseline Volumes 598 1,132 534
Average Weekday 227 210 161 255 251 28

PM Peak-Hour   

227 Old Owen Road  28
Year: 2023 1,066 640  640 783

Growth Rate = 2.0% 197 U-Turn 0  115 
Years of Growth = 10 2,129 US-2 3,088 US-2 1,941 North

Total Growth = 1.2190 255  2 U-Turn 161 
1,063 801  801 1,158

5  E Main Street 196
  

5 210 115 197 251 196
330 974 644

Development Trips 12 32 20
Average Weekday 0 0 12 0 0 20

PM Peak-Hour   

0 Old Owen Road  20
122 122  122 173

0 U-Turn 0  31 
191 US-2 271 US-2 271 North

0  0 U-Turn 12 
69 69  69 98

0  E Main Street 17
  

0 0 31 0 0 17
31 48 17

Future with Dev. Volumes 610 1,164 554
Average Weekday 227 210 173 255 251 48

PM Peak-Hour   

227 Old Owen Road  48
1,188 762  762 956

197 U-Turn 0  146 
2,320 US-2 3,359 US-2 2,212 North

255  2 U-Turn 173 
1,132 870  870 1,256

5  E Main Street 213
  

5 210 146 197 251 213
361 1,022 661

North Kelsey Retail
Transpogroup 3/25/2011

B - 12



Alternative 3 3 Site Access @ US-2

Synchro ID: 3
Existing Volumes 0 0 0
Average Weekday 0 0 0 0 0 0

PM Peak-Hour   

0 Old Owen Road  0
Year:  6/5/2013 590 590  590 590

0  0 
Data Source: TDG 1,486 US-2 1,486 US-2 1,486 North

0  0 
896 896  896 896

0  E Main Street 0
  

0 0 0 0 0 0
0 0 0

Pipeline Trips 0 0 0
Average Weekday 0 0 0 0 0 0

PM Peak-Hour   

0 Old Owen Road  0
63 63  63 63

0  0 
129 US-2 129 US-2 129 North

0  0 
66 66  66 66

0  E Main Street 0
  

0 0 0 0 0 0
0 0 0

Baseline Volumes 0 0 0
Average Weekday 0 0 0 0 0 0

PM Peak-Hour   

0 Old Owen Road  0
Year: 2023 782 782  782 782

Growth Rate = 2.0% 0  0 
Years of Growth = 10 1,940 US-2 1,940 US-2 1,940 North

Total Growth = 1.2190 0  0 
1,158 1,158  1,158 1,158

0  E Main Street 0
  

0 0 0 0 0 0
0 0 0

Total Development Trips 218 344 126
Average Weekday 179 0 39 105 0 21

PM Peak-Hour   

179 Old Owen Road  21
175 -4  -4 17

0  0 
273 US-2 333 US-2 49 North

105  39 
98 -7  -7 32

0  E Main Street 0
  

0 0 0 0 0 0
0 0 0

Future with Dev. Volumes 218 344 126
Average Weekday 179 0 39 105 0 21

PM Peak-Hour   

179 Old Owen Road  21
957 778  778 799

0  0 
2,213 US-2 2,273 US-2 1,989 North

105  39 
1,256 1,151  1,151 1,190

0  E Main Street 0
  

0 0 0 0 0 0
0 0 0

New Development Trips 203 318 115
Average Weekday 173 0 30 98 0 17

PM Peak-Hour   

173 Old Owen Road  17
173 0  0 17

0  0 
271 US-2 318 US-2 47 North

98  30 
98 0  0 30

0  E Main Street 0
  

0 0 0 0 0 0
0 0 0

Pass-By Development Trips 15 26 11
Average Weekday 6 0 9 7 0 4

PM Peak-Hour   

6 Old Owen Road  4
2 -4  -4 0

0  0 
2 US-2 15 US-2 2 North

7  9 
0 -7  -7 2

0  E Main Street 0
  

0 0 0 0 0 0
0 0 0

North Kelsey Retail
Transpogroup 3/25/2011
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HCM Unsignalized Intersection Capacity Analysis
3: US-2 & Access Monroe EIS

2023 Future Conditions with Alternative 1 PM Peak-Hour
Gibson Traffic Consultants, Inc. [BJL 13-048]

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 120 1115 754 42 56 95
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 130 1212 820 46 61 103
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 865 1709 433
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 865 1709 433
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 83 11 82
cM capacity (veh/h) 774 68 571

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1
Volume Total 130 606 606 546 319 164
Volume Left 130 0 0 0 0 61
Volume Right 0 0 0 0 46 103
cSH 774 1700 1700 1700 1700 153
Volume to Capacity 0.17 0.36 0.36 0.32 0.19 1.08
Queue Length 95th (ft) 15 0 0 0 0 215
Control Delay (s) 10.6 0.0 0.0 0.0 0.0 153.8
Lane LOS B F
Approach Delay (s) 1.0 0.0 153.8
Approach LOS F

Intersection Summary
Average Delay 11.2
Intersection Capacity Utilization 47.8% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
3: US-2 & Access Monroe EIS

2023 Future Conditions with Alternative 1 and Improvements PM Peak-Hour
Gibson Traffic Consultants, Inc. [BJL 13-048]

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 120 1115 754 42 56 95
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 130 1212 820 46 61 103
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None TWLTL
Median storage veh) 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 865 1709 433
vC1, stage 1 conf vol 842
vC2, stage 2 conf vol 867
vCu, unblocked vol 865 1709 433
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s) 5.8
tF (s) 2.2 3.5 3.3
p0 queue free % 83 75 82
cM capacity (veh/h) 774 243 571

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1 SB 2
Volume Total 130 606 606 546 319 61 103
Volume Left 130 0 0 0 0 61 0
Volume Right 0 0 0 0 46 0 103
cSH 774 1700 1700 1700 1700 243 571
Volume to Capacity 0.17 0.36 0.36 0.32 0.19 0.25 0.18
Queue Length 95th (ft) 15 0 0 0 0 24 16
Control Delay (s) 10.6 0.0 0.0 0.0 0.0 24.7 12.7
Lane LOS B C B
Approach Delay (s) 1.0 0.0 17.1
Approach LOS C

Intersection Summary
Average Delay 1.8
Intersection Capacity Utilization 42.2% ICU Level of Service A
Analysis Period (min) 15
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INPUT VOLUMES
Vehicles and pedestrians per 60 minutes

Site: Alternative 1
Monroe EIS (13-048)
Site Access at US-2
2032 Alternative 1

Volume Display Method: Total and %

Volumes are shown for Movement Class(es): All Classes and Heavy Vehicles

Total Intersection Volumes (veh)

All Movement Classes: 2182

Light Vehicles (LV): 2138

Heavy Vehicles (HV): 44
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MOVEMENT SUMMARY
Site: Alternative 1

Monroe EIS (13-048)
Site Access at US-2
2032 Alternative 1
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
East: US-2 (WB)
6 T1 820 2.0 0.430 8.4 LOS A 1.7 44.1 0.28 0.37 28.8
16 R2 46 2.0 0.430 8.4 LOS A 1.6 41.5 0.27 0.36 28.8
Approach 865 2.0 0.430 8.4 LOS A 1.7 44.1 0.28 0.18 28.8

North: Site Access (SB)
7 L2 61 2.0 0.266 9.3 LOS A 0.7 19.0 0.52 1.04 26.8
14 R2 103 2.0 0.266 9.3 LOS A 0.7 19.0 0.52 1.04 26.8
Approach 164 2.0 0.266 9.3 LOS A 0.7 19.0 0.52 0.52 26.8

West: US-2 (EB)
5 L2 130 2.0 0.634 12.3 LOS B 3.9 98.4 0.28 0.29 26.2
2 T1 1212 2.0 0.634 12.3 LOS B 3.9 98.4 0.27 0.28 26.6
Approach 1342 2.0 0.634 12.3 LOS B 3.9 98.4 0.27 0.14 26.5

All Vehicles 2372 2.0 0.634 10.6 LOS B 3.9 98.4 0.29 0.18 27.3

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: SIDRA Roundabout LOS.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: US HCM 2010.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Processed: Thursday, September 19, 2013 12:41:08 PM
SIDRA INTERSECTION 6.0.13.4101

Copyright © 2000-2013 Akcelik and Associates Pty Ltd
www.sidrasolutions.com

Project: H:\2013\13-048\Sidra\Site Access at US-2.sip6
8000265, GIBSON TRAFFIC CONSULTANTS, PLUS / 1PC
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HCM Unsignalized Intersection Capacity Analysis
3: US-2 & Access Monroe EIS

2023 Future Conditions with Alternative 2 PM Peak-Hour
Gibson Traffic Consultants, Inc. [BJL 13-048]

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 222 1127 762 54 67 230
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 241 1225 828 59 73 250
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 887 1953 443
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 887 1953 443
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 68 0 56
cM capacity (veh/h) 759 38 562

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1
Volume Total 241 612 612 552 335 323
Volume Left 241 0 0 0 0 73
Volume Right 0 0 0 0 59 250
cSH 759 1700 1700 1700 1700 137
Volume to Capacity 0.32 0.36 0.36 0.32 0.20 2.35
Queue Length 95th (ft) 34 0 0 0 0 689
Control Delay (s) 11.9 0.0 0.0 0.0 0.0 680.3
Lane LOS B F
Approach Delay (s) 2.0 0.0 680.3
Approach LOS F

Intersection Summary
Average Delay 83.1
Intersection Capacity Utilization 63.0% ICU Level of Service B
Analysis Period (min) 15

C - 29



HCM Unsignalized Intersection Capacity Analysis
3: US-2 & Access Monroe EIS

2023 Future Conditions with Alternative 2 and Improvements PM Peak-Hour
Gibson Traffic Consultants, Inc. [BJL 13-048]

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 222 1127 762 54 67 230
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 241 1225 828 59 73 250
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None TWLTL
Median storage veh) 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 887 1953 443
vC1, stage 1 conf vol 858
vC2, stage 2 conf vol 1095
vCu, unblocked vol 887 1953 443
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s) 5.8
tF (s) 2.2 3.5 3.3
p0 queue free % 68 57 56
cM capacity (veh/h) 759 169 562

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1 SB 2
Volume Total 241 612 612 552 335 73 250
Volume Left 241 0 0 0 0 73 0
Volume Right 0 0 0 0 59 0 250
cSH 759 1700 1700 1700 1700 169 562
Volume to Capacity 0.32 0.36 0.36 0.32 0.20 0.43 0.44
Queue Length 95th (ft) 34 0 0 0 0 49 57
Control Delay (s) 11.9 0.0 0.0 0.0 0.0 41.5 16.4
Lane LOS B E C
Approach Delay (s) 2.0 0.0 22.1
Approach LOS C

Intersection Summary
Average Delay 3.7
Intersection Capacity Utilization 48.8% ICU Level of Service A
Analysis Period (min) 15
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INPUT VOLUMES
Vehicles and pedestrians per 60 minutes

Site: Alternative 2
Monroe EIS (13-048)
Site Access at US-2
2032 Alternative 2

Volume Display Method: Total and %

Volumes are shown for Movement Class(es): All Classes and Heavy Vehicles

Total Intersection Volumes (veh)

All Movement Classes: 2462

Light Vehicles (LV): 2413

Heavy Vehicles (HV): 49
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MOVEMENT SUMMARY
Site: Alternative 2

Monroe EIS (13-048)
Site Access at US-2
2032 Alternative 2
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
East: US-2 (WB)
6 T1 828 2.0 0.479 9.8 LOS A 2.0 50.0 0.40 0.67 28.1
16 R2 59 2.0 0.479 9.7 LOS A 1.9 47.3 0.39 0.65 28.0
Approach 887 2.0 0.479 9.8 LOS A 2.0 50.0 0.40 0.34 28.0

North: Site Access (SB)
7 L2 73 2.0 0.526 14.8 LOS B 2.1 52.5 0.62 1.34 24.6
14 R2 250 2.0 0.526 14.8 LOS B 2.1 52.5 0.62 1.34 24.6
Approach 323 2.0 0.526 14.8 LOS B 2.1 52.5 0.62 0.67 24.6

West: US-2 (EB)
5 L2 241 2.0 0.698 14.5 LOS B 4.9 125.3 0.36 0.40 24.9
2 T1 1225 2.0 0.698 14.4 LOS B 4.9 125.3 0.35 0.38 25.4
Approach 1466 2.0 0.698 14.4 LOS B 4.9 125.3 0.35 0.19 25.3

All Vehicles 2676 2.0 0.698 12.9 LOS B 4.9 125.3 0.40 0.30 26.1

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: SIDRA Roundabout LOS.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: US HCM 2010.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Processed: Thursday, September 19, 2013 12:42:29 PM
SIDRA INTERSECTION 6.0.13.4101

Copyright © 2000-2013 Akcelik and Associates Pty Ltd
www.sidrasolutions.com

Project: H:\2013\13-048\Sidra\Site Access at US-2.sip6
8000265, GIBSON TRAFFIC CONSULTANTS, PLUS / 1PC

C - 32



La
ne

s,
 V

ol
um

es
, T

im
in

gs
1:

 C
ha

in
 L

ak
e 

R
oa

d 
&

 U
S

-2
Mo

nr
oe

 E
IS

20
23

 F
utu

re
 C

on
dit

ion
s w

ith
 A

lte
rn

ati
ve

 3
PM

 P
ea

k-H
ou

r
Gi

bs
on

 T
ra

ffic
 C

on
su

lta
nts

, In
c. 

[B
JL

 13
-0

48
]

La
ne

 G
ro

up
EB

U
EB

L
EB

T
EB

R
W

BU
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Vo
lum

e (
vp

h)
9

29
2

15
84

27
1

2
15

6
11

06
26

1
32

7
35

2
12

3
32

6
25

6
70

Ide
al 

Flo
w 

(vp
hp

l)
19

00
19

00
19

00
19

00
19

00
19

00
19

00
19

00
19

00
19

00
19

00
19

00
19

00
19

00
St

or
ag

e L
en

gth
 (f

t)
50

0
0

25
0

20
0

35
0

55
0

20
0

0
St

or
ag

e L
an

es
1

1
1

1
2

1
2

1
Ta

pe
r L

en
gth

 (f
t)

25
25

25
25

La
ne

 U
til.

 F
ac

tor
0.9

5
1.0

0
0.9

5
1.0

0
0.9

5
1.0

0
0.9

5
1.0

0
0.9

7
0.9

5
0.9

5
0.9

7
1.0

0
1.0

0
Fr

t
0.8

50
0.8

50
0.9

61
0.8

50
Flt

 P
ro

tec
ted

0.9
50

0.9
50

0.9
50

0.9
50

Sa
td.

 F
low

 (p
ro

t)
0

17
36

34
71

15
53

0
17

36
34

71
15

53
33

67
33

36
0

33
67

18
27

15
53

Flt
 P

er
mi

tte
d

0.9
50

0.9
50

0.9
50

0.9
50

Sa
td.

 F
low

 (p
er

m)
0

17
36

34
71

15
53

0
17

36
34

71
15

53
33

67
33

36
0

33
67

18
27

15
53

Ri
gh

t T
ur

n o
n R

ed
Ye

s
Ye

s
Ye

s
Ye

s
Sa

td.
 F

low
 (R

TO
R)

15
9

15
3

30
11

5
Lin

k S
pe

ed
 (m

ph
)

35
35

35
35

Lin
k D

ist
an

ce
 (f

t)
63

4
16

00
61

3
17

99
Tr

av
el 

Tim
e (

s)
12

.4
31

.2
11

.9
35

.0
Pe

ak
 H

ou
r F

ac
tor

0.9
2

0.9
2

0.9
2

0.9
2

0.9
2

0.9
2

0.9
2

0.9
2

0.9
2

0.9
2

0.9
2

0.9
2

0.9
2

0.9
2

He
av

y V
eh

icl
es

 (%
)

4%
4%

4%
4%

4%
4%

4%
4%

4%
4%

4%
4%

4%
4%

Ad
j. F

low
 (v

ph
)

10
31

7
17

22
29

5
2

17
0

12
02

28
4

35
5

38
3

13
4

35
4

27
8

76
Sh

ar
ed

 La
ne

 T
ra

ffic
 (%

)
La

ne
 G

ro
up

 F
low

 (v
ph

)
0

32
7

17
22

29
5

0
17

2
12

02
28

4
35

5
51

7
0

35
4

27
8

76
Tu

rn
 T

yp
e

Pr
ot

Pr
ot

NA
Pe

rm
Pr

ot
Pr

ot
NA

Pe
rm

Pr
ot

NA
Pr

ot
NA

Pe
rm

Pr
ote

cte
d P

ha
se

s
5

5
2

1
1

6
7

4
3

8
Pe

rm
itte

d P
ha

se
s

2
6

8
De

tec
tor

 P
ha

se
5

5
2

2
1

1
6

6
7

4
3

8
8

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

3.0
3.0

15
.0

15
.0

3.0
3.0

15
.0

15
.0

3.0
5.0

3.0
5.0

5.0
Mi

nim
um

 S
pli

t (
s)

8.0
8.0

34
.0

34
.0

8.0
8.0

30
.0

30
.0

8.0
38

.0
8.0

37
.0

37
.0

To
tal

 S
pli

t (
s)

33
.0

33
.0

74
.0

74
.0

19
.0

19
.0

60
.0

60
.0

20
.0

38
.0

19
.0

37
.0

37
.0

To
tal

 S
pli

t (
%

)
22

.0%
22

.0%
49

.3%
49

.3%
12

.7%
12

.7%
40

.0%
40

.0%
13

.3%
25

.3%
12

.7%
24

.7%
24

.7%
Ye

llo
w 

Tim
e (

s)
3.6

3.6
4.0

4.0
3.6

3.6
4.0

4.0
3.6

4.0
3.6

4.0
4.0

Al
l-R

ed
 T

im
e (

s)
1.0

1.0
1.0

1.0
1.0

1.0
1.0

1.0
1.0

1.0
1.0

1.0
1.0

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

C - 33



La
ne

s,
 V

ol
um

es
, T

im
in

gs
1:

 C
ha

in
 L

ak
e 

R
oa

d 
&

 U
S

-2
Mo

nr
oe

 E
IS

20
23

 F
utu

re
 C

on
dit

ion
s w

ith
 A

lte
rn

ati
ve

 3
PM

 P
ea

k-H
ou

r
Gi

bs
on

 T
ra

ffic
 C

on
su

lta
nts

, In
c. 

[B
JL

 13
-0

48
]

La
ne

 G
ro

up
EB

U
EB

L
EB

T
EB

R
W

BU
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
To

tal
 Lo

st 
Tim

e (
s)

4.6
5.0

5.0
4.6

5.0
5.0

4.6
5.0

4.6
5.0

5.0
Le

ad
/La

g
Le

ad
Le

ad
La

g
La

g
Le

ad
Le

ad
La

g
La

g
Le

ad
La

g
Le

ad
La

g
La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Re
ca

ll M
od

e
No

ne
No

ne
C-

Ma
x

C-
Ma

x
No

ne
No

ne
C-

Ma
x

C-
Ma

x
No

ne
Mi

n
No

ne
Mi

n
Mi

n
Ac

t E
ffc

t G
re

en
 (s

)
31

.5
70

.0
70

.0
18

.3
56

.8
56

.8
15

.4
28

.1
14

.4
27

.1
27

.1
Ac

tua
ted

 g/
C 

Ra
tio

0.2
1

0.4
7

0.4
7

0.1
2

0.3
8

0.3
8

0.1
0

0.1
9

0.1
0

0.1
8

0.1
8

v/c
 R

ati
o

0.9
0

1.0
6

0.3
6

0.8
2

0.9
1

0.4
2

1.0
3

0.8
0

1.1
0

0.8
4

0.2
0

Co
ntr

ol 
De

lay
84

.5
79

.7
12

.8
96

.0
47

.7
11

.3
12

0.2
64

.2
13

8.8
81

.5
3.2

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

To
tal

 D
ela

y
84

.5
79

.7
12

.8
96

.0
47

.7
11

.3
12

0.2
64

.2
13

8.8
81

.5
3.2

LO
S

F
E

B
F

D
B

F
E

F
F

A
Ap

pr
oa

ch
 D

ela
y

72
.0

46
.4

87
.0

10
1.7

Ap
pr

oa
ch

 LO
S

E
D

F
F

Qu
eu

e L
en

gth
 50

th 
(ft

)
31

2
~9

86
79

17
4

60
8

39
~1

90
24

1
~2

01
26

4
0

Qu
eu

e L
en

gth
 95

th 
(ft

)
#5

31
#1

12
2

15
2

m#
32

7
m#

73
5

m8
2

#2
95

29
9

#3
06

36
2

13
Int

er
na

l L
ink

 D
ist

 (f
t)

55
4

15
20

53
3

17
19

Tu
rn

 B
ay

 Le
ng

th 
(ft

)
50

0
25

0
20

0
35

0
20

0
Ba

se
 C

ap
ac

ity
 (v

ph
)

36
4

16
20

81
0

21
1

13
14

68
3

34
5

75
7

32
3

38
9

42
1

St
ar

va
tio

n C
ap

 R
ed

uc
tn

0
0

0
0

0
0

0
0

0
0

0
Sp

illb
ac

k C
ap

 R
ed

uc
tn

0
0

0
0

0
0

0
0

0
0

0
St

or
ag

e C
ap

 R
ed

uc
tn

0
0

0
0

0
0

0
0

0
0

0
Re

du
ce

d v
/c 

Ra
tio

0.9
0

1.0
6

0.3
6

0.8
2

0.9
1

0.4
2

1.0
3

0.6
8

1.1
0

0.7
1

0.1
8

Int
er

se
cti

on
 S

um
ma

ry
Ar

ea
 T

yp
e:

Ot
he

r
Cy

cle
 Le

ng
th:

 15
0

Ac
tua

ted
 C

yc
le 

Le
ng

th:
 15

0
Of

fse
t: 2

5 (
17

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
EB

T 
an

d 6
:W

BT
, S

tar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 1
50

Co
ntr

ol 
Ty

pe
: A

ctu
ate

d-
Co

or
din

ate
d

Ma
xim

um
 v/

c R
ati

o: 
1.1

0
Int

er
se

cti
on

 S
ign

al 
De

lay
: 7

0.5
Int

er
se

cti
on

 LO
S:

 E
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 9
1.5

%
IC

U 
Le

ve
l o

f S
er

vic
e F

An
aly

sis
 P

er
iod

 (m
in)

 15

C - 34



La
ne

s,
 V

ol
um

es
, T

im
in

gs
1:

 C
ha

in
 L

ak
e 

R
oa

d 
&

 U
S

-2
Mo

nr
oe

 E
IS

20
23

 F
utu

re
 C

on
dit

ion
s w

ith
 A

lte
rn

ati
ve

 3
PM

 P
ea

k-H
ou

r
Gi

bs
on

 T
ra

ffic
 C

on
su

lta
nts

, In
c. 

[B
JL

 13
-0

48
]

~ 
   V

olu
me

 ex
ce

ed
s c

ap
ac

ity
, q

ue
ue

 is
 th

eo
re

tic
all

y i
nfi

nit
e.

    
 Q

ue
ue

 sh
ow

n i
s m

ax
im

um
 af

ter
 tw

o c
yc

les
.

#  
  9

5th
 pe

rce
nti

le 
vo

lum
e e

xc
ee

ds
 ca

pa
cit

y, 
qu

eu
e m

ay
 be

 lo
ng

er
.

    
 Q

ue
ue

 sh
ow

n i
s m

ax
im

um
 af

ter
 tw

o c
yc

les
.

m 
   V

olu
me

 fo
r 9

5th
 pe

rce
nti

le 
qu

eu
e i

s m
ete

re
d b

y u
ps

tre
am

 si
gn

al.

Sp
lits

 an
d P

ha
se

s: 
    

1: 
Ch

ain
 La

ke
 R

oa
d &

 U
S-

2

C - 35



La
ne

s,
 V

ol
um

es
, T

im
in

gs
2:

 E
 M

ai
n 

S
tre

et
/O

ld
 O

w
en

 R
oa

d 
&

 U
S

-2
Mo

nr
oe

 E
IS

20
23

 F
utu

re
 C

on
dit

ion
s w

ith
 A

lte
rn

ati
ve

 3
PM

 P
ea

k-H
ou

r
Gi

bs
on

 T
ra

ffic
 C

on
su

lta
nts

, In
c. 

[B
JL

 13
-0

48
]

La
ne

 G
ro

up
EB

U
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Vo
lum

e (
vp

h)
2

25
5

87
0

5
14

6
76

2
48

19
7

25
1

21
3

17
3

21
0

22
7

Ide
al 

Flo
w 

(vp
hp

l)
19

00
19

00
19

00
19

00
19

00
19

00
19

00
19

00
19

00
19

00
19

00
19

00
19

00
St

or
ag

e L
en

gth
 (f

t)
25

0
0

22
5

0
10

00
15

0
15

0
25

0
St

or
ag

e L
an

es
1

0
1

0
1

1
1

1
Ta

pe
r L

en
gth

 (f
t)

25
25

25
25

La
ne

 U
til.

 F
ac

tor
0.9

5
1.0

0
0.9

5
0.9

5
1.0

0
0.9

5
0.9

5
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
1.0

0
Fr

t
0.9

99
0.9

91
0.8

50
0.8

50
Flt

 P
ro

tec
ted

0.9
50

0.9
50

0.9
50

0.9
50

Sa
td.

 F
low

 (p
ro

t)
0

17
19

34
35

0
17

19
34

07
0

17
19

18
10

15
38

17
19

18
10

15
38

Flt
 P

er
mi

tte
d

0.9
50

0.9
50

0.3
05

0.1
95

Sa
td.

 F
low

 (p
er

m)
0

17
19

34
35

0
17

19
34

07
0

55
2

18
10

15
38

35
3

18
10

15
38

Ri
gh

t T
ur

n o
n R

ed
Ye

s
Ye

s
Ye

s
Ye

s
Sa

td.
 F

low
 (R

TO
R)

6
17

1
23

2
Lin

k S
pe

ed
 (m

ph
)

35
55

35
35

Lin
k D

ist
an

ce
 (f

t)
16

00
42

0
18

48
79

4
Tr

av
el 

Tim
e (

s)
31

.2
5.2

36
.0

15
.5

Pe
ak

 H
ou

r F
ac

tor
0.9

2
0.9

8
0.9

8
0.9

8
0.9

8
0.9

8
0.9

8
0.9

8
0.9

8
0.9

8
0.9

8
0.9

8
0.9

8
He

av
y V

eh
icl

es
 (%

)
2%

5%
5%

5%
5%

5%
5%

5%
5%

5%
5%

5%
5%

Ad
j. F

low
 (v

ph
)

2
26

0
88

8
5

14
9

77
8

49
20

1
25

6
21

7
17

7
21

4
23

2
Sh

ar
ed

 La
ne

 T
ra

ffic
 (%

)
La

ne
 G

ro
up

 F
low

 (v
ph

)
0

26
2

89
3

0
14

9
82

7
0

20
1

25
6

21
7

17
7

21
4

23
2

Tu
rn

 T
yp

e
Pr

ot
Pr

ot
NA

Pr
ot

NA
pm

+p
t

NA
Pe

rm
pm

+p
t

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

5
5

2
1

6
7

4
3

8
Pe

rm
itte

d P
ha

se
s

4
4

8
8

De
tec

tor
 P

ha
se

5
5

2
1

6
7

4
4

3
8

8
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
3.0

3.0
10

.0
3.0

10
.0

3.0
3.0

3.0
3.0

5.0
5.0

Mi
nim

um
 S

pli
t (

s)
7.6

7.6
27

.0
7.6

24
.0

7.6
35

.0
35

.0
8.0

10
.0

10
.0

To
tal

 S
pli

t (
s)

30
.0

30
.0

75
.0

30
.0

75
.0

15
.0

30
.0

30
.0

15
.0

30
.0

30
.0

To
tal

 S
pli

t (
%

)
20

.0%
20

.0%
50

.0%
20

.0%
50

.0%
10

.0%
20

.0%
20

.0%
10

.0%
20

.0%
20

.0%
Ye

llo
w 

Tim
e (

s)
3.6

3.6
4.0

3.6
4.0

3.6
4.0

4.0
4.0

4.0
4.0

Al
l-R

ed
 T

im
e (

s)
1.0

1.0
1.0

1.0
1.0

1.0
1.0

1.0
1.0

1.0
1.0

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0

C - 36



La
ne

s,
 V

ol
um

es
, T

im
in

gs
2:

 E
 M

ai
n 

S
tre

et
/O

ld
 O

w
en

 R
oa

d 
&

 U
S

-2
Mo

nr
oe

 E
IS

20
23

 F
utu

re
 C

on
dit

ion
s w

ith
 A

lte
rn

ati
ve

 3
PM

 P
ea

k-H
ou

r
Gi

bs
on

 T
ra

ffic
 C

on
su

lta
nts

, In
c. 

[B
JL

 13
-0

48
]

La
ne

 G
ro

up
EB

U
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
To

tal
 Lo

st 
Tim

e (
s)

4.6
5.0

4.6
5.0

4.6
5.0

5.0
5.0

5.0
5.0

Le
ad

/La
g

Le
ad

Le
ad

La
g

Le
ad

La
g

Le
ad

La
g

La
g

Le
ad

La
g

La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Re

ca
ll M

od
e

No
ne

No
ne

C-
Ma

x
No

ne
C-

Ma
x

No
ne

Mi
n

Mi
n

No
ne

Mi
n

Mi
n

Ac
t E

ffc
t G

re
en

 (s
)

24
.9

78
.6

18
.2

71
.9

34
.4

23
.6

23
.6

33
.6

23
.6

23
.6

Ac
tua

ted
 g/

C 
Ra

tio
0.1

7
0.5

2
0.1

2
0.4

8
0.2

3
0.1

6
0.1

6
0.2

2
0.1

6
0.1

6
v/c

 R
ati

o
0.9

2
0.5

0
0.7

2
0.5

1
0.9

7
0.9

0
0.5

6
1.0

4
0.7

5
0.5

3
Co

ntr
ol 

De
lay

54
.7

35
.8

81
.4

28
.4

10
5.3

94
.6

20
.2

12
8.0

77
.3

11
.0

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
To

tal
 D

ela
y

54
.7

35
.8

81
.4

28
.4

10
5.3

94
.6

20
.2

12
8.0

77
.3

11
.0

LO
S

D
D

F
C

F
F

C
F

E
B

Ap
pr

oa
ch

 D
ela

y
40

.1
36

.5
73

.9
67

.0
Ap

pr
oa

ch
 LO

S
D

D
E

E
Qu

eu
e L

en
gth

 50
th 

(ft
)

26
7

33
5

14
2

29
3

16
4

24
6

39
~1

46
20

1
0

Qu
eu

e L
en

gth
 95

th 
(ft

)
m2

56
m3

18
21

1
35

5
#2

64
#3

98
12

6
#2

82
29

6
80

Int
er

na
l L

ink
 D

ist
 (f

t)
15

20
34

0
17

68
71

4
Tu

rn
 B

ay
 Le

ng
th 

(ft
)

25
0

22
5

10
00

15
0

15
0

25
0

Ba
se

 C
ap

ac
ity

 (v
ph

)
29

3
17

99
29

1
16

36
20

7
30

1
39

8
17

0
30

1
44

9
St

ar
va

tio
n C

ap
 R

ed
uc

tn
0

0
0

0
0

0
0

0
0

0
Sp

illb
ac

k C
ap

 R
ed

uc
tn

0
0

0
0

0
0

0
0

0
0

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

0
0

0
0

0
0

0
Re

du
ce

d v
/c 

Ra
tio

0.8
9

0.5
0

0.5
1

0.5
1

0.9
7

0.8
5

0.5
5

1.0
4

0.7
1

0.5
2

Int
er

se
cti

on
 S

um
ma

ry
Ar

ea
 T

yp
e:

Ot
he

r
Cy

cle
 Le

ng
th:

 15
0

Ac
tua

ted
 C

yc
le 

Le
ng

th:
 15

0
Of

fse
t: 0

 (0
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

EB
T 

an
d 6

:W
BT

, S
tar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 9

0
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d
Ma

xim
um

 v/
c R

ati
o: 

1.0
4

Int
er

se
cti

on
 S

ign
al 

De
lay

: 5
0.6

Int
er

se
cti

on
 LO

S:
 D

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 7

7.8
%

IC
U 

Le
ve

l o
f S

er
vic

e D
An

aly
sis

 P
er

iod
 (m

in)
 15

C - 37



La
ne

s,
 V

ol
um

es
, T

im
in

gs
2:

 E
 M

ai
n 

S
tre

et
/O

ld
 O

w
en

 R
oa

d 
&

 U
S

-2
Mo

nr
oe

 E
IS

20
23

 F
utu

re
 C

on
dit

ion
s w

ith
 A

lte
rn

ati
ve

 3
PM

 P
ea

k-H
ou

r
Gi

bs
on

 T
ra

ffic
 C

on
su

lta
nts

, In
c. 

[B
JL

 13
-0

48
]

~ 
   V

olu
me

 ex
ce

ed
s c

ap
ac

ity
, q

ue
ue

 is
 th

eo
re

tic
all

y i
nfi

nit
e.

    
 Q

ue
ue

 sh
ow

n i
s m

ax
im

um
 af

ter
 tw

o c
yc

les
.

#  
  9

5th
 pe

rce
nti

le 
vo

lum
e e

xc
ee

ds
 ca

pa
cit

y, 
qu

eu
e m

ay
 be

 lo
ng

er
.

    
 Q

ue
ue

 sh
ow

n i
s m

ax
im

um
 af

ter
 tw

o c
yc

les
.

m 
   V

olu
me

 fo
r 9

5th
 pe

rce
nti

le 
qu

eu
e i

s m
ete

re
d b

y u
ps

tre
am

 si
gn

al.

Sp
lits

 an
d P

ha
se

s: 
    

2: 
E 

Ma
in 

St
re

et/
Ol

d O
we

n R
oa

d &
 U

S-
2

C - 38



HCM Unsignalized Intersection Capacity Analysis
3: US-2 & Access Monroe EIS

2023 Future Conditions with Alternative 3 PM Peak-Hour
Gibson Traffic Consultants, Inc. [BJL 13-048]

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 105 1151 778 21 39 179
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 114 1251 846 23 42 195
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 868 1711 434
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 868 1711 434
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 85 39 66
cM capacity (veh/h) 771 70 570

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1
Volume Total 114 626 626 564 305 237
Volume Left 114 0 0 0 0 42
Volume Right 0 0 0 0 23 195
cSH 771 1700 1700 1700 1700 249
Volume to Capacity 0.15 0.37 0.37 0.33 0.18 0.95
Queue Length 95th (ft) 13 0 0 0 0 217
Control Delay (s) 10.5 0.0 0.0 0.0 0.0 87.9
Lane LOS B F
Approach Delay (s) 0.9 0.0 87.9
Approach LOS F

Intersection Summary
Average Delay 8.9
Intersection Capacity Utilization 51.7% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
3: US-2 & Access Monroe EIS

2023 Future Conditions with Alternative 3 and Improvements PM Peak-Hour
Gibson Traffic Consultants, Inc. [BJL 13-048]

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 105 1151 778 21 39 179
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 114 1251 846 23 42 195
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None TWLTL
Median storage veh) 2
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 868 1711 434
vC1, stage 1 conf vol 857
vC2, stage 2 conf vol 854
vCu, unblocked vol 868 1711 434
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s) 5.8
tF (s) 2.2 3.5 3.3
p0 queue free % 85 83 66
cM capacity (veh/h) 771 247 570

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 SB 1 SB 2
Volume Total 114 626 626 564 305 42 195
Volume Left 114 0 0 0 0 42 0
Volume Right 0 0 0 0 23 0 195
cSH 771 1700 1700 1700 1700 247 570
Volume to Capacity 0.15 0.37 0.37 0.33 0.18 0.17 0.34
Queue Length 95th (ft) 13 0 0 0 0 15 38
Control Delay (s) 10.5 0.0 0.0 0.0 0.0 22.5 14.6
Lane LOS B C B
Approach Delay (s) 0.9 0.0 16.0
Approach LOS C

Intersection Summary
Average Delay 2.0
Intersection Capacity Utilization 41.8% ICU Level of Service A
Analysis Period (min) 15
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INPUT VOLUMES
Vehicles and pedestrians per 60 minutes

Site: Alternative 3
Monroe EIS (13-048)
Site Access at US-2
2032 Alternative 3

Volume Display Method: Total and %

Volumes are shown for Movement Class(es): All Classes and Heavy Vehicles

Total Intersection Volumes (veh)

All Movement Classes: 2273

Light Vehicles (LV): 2228

Heavy Vehicles (HV): 45
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MOVEMENT SUMMARY
Site: Alternative 3

Monroe EIS (13-048)
Site Access at US-2
2032 Alternative 3
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
East: US-2 (WB)
6 T1 846 2.0 0.426 8.3 LOS A 1.7 43.8 0.26 0.32 28.9
16 R2 23 2.0 0.426 8.3 LOS A 1.6 41.2 0.25 0.31 28.9
Approach 868 2.0 0.426 8.3 LOS A 1.7 43.8 0.26 0.16 28.9

North: Site Access (SB)
7 L2 42 2.0 0.391 11.7 LOS B 1.3 32.8 0.57 1.19 26.1
14 R2 195 2.0 0.391 11.7 LOS B 1.3 32.8 0.57 1.19 26.1
Approach 237 2.0 0.391 11.7 LOS B 1.3 32.8 0.57 0.60 26.1

West: US-2 (EB)
5 L2 114 2.0 0.636 12.2 LOS B 4.0 101.2 0.23 0.21 26.4
2 T1 1251 2.0 0.636 12.2 LOS B 4.0 101.2 0.23 0.20 26.6
Approach 1365 2.0 0.636 12.2 LOS B 4.0 101.2 0.23 0.10 26.6

All Vehicles 2471 2.0 0.636 10.8 LOS B 4.0 101.2 0.27 0.17 27.3

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: SIDRA Roundabout LOS.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: US HCM 2010.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Processed: Thursday, September 19, 2013 12:43:36 PM
SIDRA INTERSECTION 6.0.13.4101

Copyright © 2000-2013 Akcelik and Associates Pty Ltd
www.sidrasolutions.com

Project: H:\2013\13-048\Sidra\Site Access at US-2.sip6
8000265, GIBSON TRAFFIC CONSULTANTS, PLUS / 1PC
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Chapter 1310 Intersections at Grade 

WSDOT Design Manual  M 22.01.07 Page 1310-27 
July 2010

 

 

 

 

 

 

 

 

 

Left-Turn Storage Guidelines: Four-Lane, Unsignalized 
Exhibit 1310-U15b

D - 1

Brad Lincoln
Oval

Brad Lincoln
Oval

Brad Lincoln
Oval

Brad Lincoln
Callout
Alternative 2222 left-turns762 opposing through

Brad Lincoln
Callout
Alternative 1120 left-turns754 opposing through

Brad Lincoln
Callout
Alternative 3105 left-turns778 opposing through



Intersections at Grade  Chapter 1310 

Page 1310-40 WSDOT Design Manual  M 22.01.08 
July 2011 

Notes:

General: 

Right-Turn Lane Guidelines[6]

Exhibit 1310-U19 

(4) Speed Change Lanes 

D - 2

Brad Lincoln
Oval

Brad Lincoln
Oval

Brad Lincoln
Oval

Brad Lincoln
Callout
Alternative 254 right-turns435 through+right

Brad Lincoln
Callout
Alternative 321 right-turns410 through+right

Brad Lincoln
Callout
Alternative 142 right-turns419 through+right



Appendix G 
Shoreline Use and Modification Matrix 
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C. Shoreline Use and Modification 
Matrix 

 

The following matrices indicate the allowable uses and shoreline modifications and some of the 

standards applicable to those uses and modifications.  Where there is a conflict between the chart 

and the written provisions in Chapters 3, 4, or 5 of this Shoreline Master Program, the written 

provisions shall apply. 
 

Any use, development or substantial development not classified elsewhere in this Shoreline 

Master Program or listed below shall require a Conditional Use Permit (CUP). 
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SHORELINE USE 

Agriculture X X X X X X X 

Aquaculture X X X X X X X 

Boating facilities X X X6 C12 X P9 P 

Commercial: 

Water-dependent X P C X X P X 

Water-related, water-enjoyment X P C X X P X 

Nonwater-oriented X C X X X P X 

Flood hazard management C4 P P P P P X 

Forest practices7
 X P P P P P X 

In-stream structures X C C C C C C 

Industrial: 

Water-dependent X P X C5 X X X 

Water-related, water-enjoyment X P X C5 X X X 

Nonwater-oriented X C X C5 X P X 

Mining X X X C5 X X X 

Parking (accessory) X P P C P P X 

Parking (primary, including paid) X X X X X X X 

Recreation: 

Water-dependent C P P P P P C 

Water-related, water-enjoyment C P P P P P C 

Nonwater-oriented X C C2 C2 C P X 

Single-family residential X X X X P X X 

Multifamily residential X P X X P X X 

Land division (See Section 6.B.7.) X P X X P P X 

Signs: 

On premises X P X X X P X 

Off premises X X X X X P X 

Public, highway P P P P X P X 

Solid waste disposal X X X X X X X 

 

 
The chart is coded according to the 
following legend. 

 

P = May be permitted 
C = May be permitted as a 

conditional use only 
X = Prohibited; the use is not 

eligible for a Variance or 
Conditional Use Permit 

N/A = Not applicable 
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Transportation: 

Water-dependent X P P P P P C 

Nonwater-oriented X P3 C3 C3 C3 P C 

Roads, railroads X P3 C3 C3 P3 P C 

Utilities (primary) X P3 C3 C3 P3 P C 

SHORELINE MODIFICATIONS 

Shoreline stabilization: 

Beach restoration/enhancement C4 P P4 P4 P P 

 
S

e
e
 a

d
ja

c
e

n
t 

u
p
la

n
d

 e
n
v
ir

o
n

m
e

n
t Bioengineering C4 P P4 P4 P P 

Revetments X C4 C4 C4 C4 C 

Bulkheads X C4 C4 C4 C4 C 

Breakwaters/jetties/rock 
weirs/groins 

 

X 
 

X 
 

X 
 

X 
 

X 
 

X 

Dikes, levees X X X X X P 

Dredging X X X X X P10 

Hazardous waste cleanup8
 P P P P P P 

Fill X X X C4 X P 

Piers, docks X X X X X X11 

 

 
The chart is coded according to the 
following legend. 

 

P = May be permitted 
C = May be permitted as a 

conditional use only 
X = Prohibited; the use is not 

eligible for a Variance or 
Conditional Use Permit 

N/A = Not applicable 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Notes to Matrix: 

 
1. The use or shoreline modification may be allowed in the Aquatic Environment if, and only if, 

permitted in the adjacent upland environment. 
2. Public access, as approved by the City, is a condition of nonwater-dependent development on 

properties with shoreline waterbody frontage. 
3. The use may be allowed provided there is no other feasible route or location. 

4. The shoreline modification may be allowed for environmental restoration or if the City 
determines that there will be a net increase in desired shoreline ecological functions. 

5. Continued aggregate washing, crushing and screening, and continued concrete batching 
facilities or concrete ready-mix facilities are permitted, together with accessory uses such as 
truck scales, office trailers, maintenance shops, equipment sheds, aggregate depots, and 
facilities for fueling equipment, provided that these facilities and activities are not expanded. 
See Section 5.E. Mining for conditions. 

6. The existing boat launch at the Washington State Department of Fish and Wildlife Lewis Street 
Access Site may be modified and improved consistent with state and federal regulatory agency 
permits that must be obtained prior to Conditional Use Permit approval. No new boating 
facilities are allowed in the Urban Conservancy environment. 
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7. All forest practices subject to the Washington State Forest Practices Act (Title 222 WAC; 
Chapters 76.09 and 76.13 RCW) must conform to the provisions of that Act, this Shoreline 
Master Program, and any other applicable City requirements. See Section 3.L Vegetation 
Conservation and Appendix A Critical Areas Regulations of this Master Program for other 
conditions. 

8. Any cleanup activities must be coordinated with approval and oversight by the Department of 
Ecology, or conducted under Ecology’s Voluntary Cleanup Program. 

9. New boating facilities may be constructed to provide improved access for non-motorized and 

small electric boats (≤1.5 hp). All facilities, including boat launches or piers and docks, will be 
designed in consultation with Washington Department of Fish and Wildlife. No facilities will be 
constructed to provide long-term moorage. 

10. Dredging may only be conducted as necessary to maintain the stormwater detention function 
of the pond. Dredging must be conducted in a way that minimizes impacts to ecological 
functions and any impacts must be mitigated. 

11. The prohibition on piers and docks does not apply to public recreational facilities, which are 
addressed under Boating Facilities. 

12. The only new boating facility that may be permitted in the Urban Conservancy – Mining 
environment is a boat launch. A new boat launch or future improvements to a boat launch will 
be designed in consultation with Washington Department of Fish and Wildlife. 
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Boundary Line Adjustment and Short Plat 

 
  















Appendix I 
Shoreline Environmental Designations Map 
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Shoreline Boundary
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(A) - Aquatic
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(N) - Natural
(SR) - Shoreline Residential
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(UC) - Urban Conservancy
(UCM) - Urban Conservancy Mining
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