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April 28, 2018 Project Number:  02-018-007 

Mendoza Real Estate, LLC 
Attn:  Ms. Irene Mendoza 
PO BOX 1662 
Duvall, WA  98019 
 
RE: Growth Management Act Critical Areas Reconnaissance Studies Letter Report 
 27228 NE Big Rock Road, Duvall, WA  98019 

King County Parcel Number:  2426069005 
 

Dear Ms. Mendoza: 

Per your request and the signed service agreement with SNR Company, SNR has conducted Growth 

Management Act Critical Areas research and field studies on the Young property located at the 

aforementioned property/parcel, in the incorporated City of Duvall, Washington.  

 It should be noted, that these studies are intended for potential buyers of the subject property to allow them 

to understand the likelihood of GMA critical areas being present on this property (subject property).   

These studies are NOT the equivalent of conducting actual geologic and hydrogeologic, comprehensive 

wetland studies on the property.  However, SNR did conduct the basic studies necessary to determine whether 

it is likely or not that the geologic features that fall under the wetlands regulatory umbrella may or may not be 

present on the subject property (Figure 1).  And to determine if any other GMA critical areas may be present. 

SNR’s research and field studies were also conducted to determine the likelihood of the critical areas 

described in RCW 36.70A.030 (5) of the Growth Management Act, being present on our within 300-feet, of 

the subject property  

 

Figure 1 - Site Location Map 
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 These studies extend up to 300 – feet from the subject property (where possible) make sure there are no 

offsite critical areas that could potentially affect the subject property, because the largest critical areas buffers 

or setbacks are currently, 300-feet.   

The following is from RCW 36,70A.030 (5): 

"Critical areas" include the following areas and ecosystems: (a) Wetlands; (b) 
areas with a critical recharging effect on aquifers used for potable water; (c) fish 
and wildlife habitat conservation areas; (d) frequently flooded areas; and (e) 
geologically hazardous areas. "Fish and wildlife habitat conservation areas" 
does not include such artificial features or constructs as irrigation delivery 
systems, irrigation infrastructure, irrigation canals, or drainage ditches that lie 
within the boundaries of and are maintained by a port district or an irrigation 
district or company. 

The different geologic hazards are not listed under the definition for critical areas in the Growth Management 

Act (GMA); however, they are listed in the City of Duvall Municipal Code, in Chapter 14.42 - SENSITIVE 

AREAS REGULATIONS.  The critical areas reconnaissance studies conducted by SNR do meet the 

requirements of the DMC Chapter 14.42.030  

Chapter 14.42.030 - Sensitive area review. 

Field investigation, analysis by a qualified professional and review of other 
sources of credible scientific information such as Washington Department of Fish 
and Wildlife (WDFW) Priority Habitat Species data, and Washington Department 
of Natural Resources stream typing maps shall be required to confirm the 
presence or absence of a sensitive area and its boundaries and buffers. 

The City of Duvall includes the following geologic hazards in Chapter 14.42 of the DMC:  

1. Landslide hazards 

2. Seismic hazards 

3. Erosion hazards 

4. Flood hazards 

5. “Critical Aquifer Recharge Areas, which are supposed to be the same as the critical area described 
in RCW 36.70A.030 (5):  (b) “areas with a critical recharging effect on aquifers used for potable 
water”. 

It should be noted that other municipalities (including King County), have other critical areas in their municipal 

code, however; the City of Duvall does not.  The City of Duvall has two “ecological critical areas”, both of 

which are from RCW 36.70A.030 (5), the Growth Management Act – GMA.  These critical areas are wetland 

areas and fish and wildlife habitat conservation areas.  Studies for both of these critical areas are by far the 

most common, typically requested, critical areas studies that municipalities will request, especially if any 

wetland areas are shown to be present on any municipal map or the Wetland Inventory Maps.   
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The Fish and Wildlife Habitat Conservation areas, critical areas, includes all natural surface water features 

that are smaller than 20 acres in size or have an average yearly flow of less than 20 cubic feet per second, 

with the emphasis on natural steams, which are rare in the City of Duvall.  However, if ANY cartographic map 

suggests “streams” are present on a parcel, the City can request that fish and wildlife habitat conservation 

areas be conducted. 

The GMA does NOT regulate any areas that are regulated by the Shoreline Management Act - SMA, which 

is why the size of a feature or the volume of water that flows is important.  Because all lakes (which must be 

20-acres in size or larger and all rivers with a mean average flow of 20-cubic feet per second year around 

(including the Snoqualmie) are regulated by the SMA. 

The SMA requires that a municipality develop a “Shoreline Master Program” (SMP); with the SMA being 

administered by the Department of Ecology (Ecology); but the municipality enforces the SMP.  The ONLY 

governmental entities that have ANY authority over the Growth Management Act are the municipalities that 

were required to or chose to “Plan” under the GMA.   

NO state Department has authority to implement or enforce the GMA, including the critical area ordinance the 

GMA requires municipalities to adopt; however, the Department of Commerce is responsible for writing the 

“rules” for the GMA, pursuant to the State of Washington’s Administrative Procedures Act (Chapter 34.05 

RCW). 

These “rules” are written as the Washington Administrative Code – WAC.  In general, the Commerce 

Department provides municipalities with assistance on meeting the requirements of the GMA critical areas 

ordinance that must be added to the municipality’s municipal code.   

However, the City of Duvall chose to call their critical areas ordinance, the City of Duvall’s Sensitive Areas 

Ordinance.  This was due to a very controversial action that King County attempted to implement, which was 

called the “CAO” (a new critical area under the County’s critical areas ordinance), where any undeveloped 

portion of any rural properties, would automatically become critical areas that would include the taking of 2/3 

of the undeveloped land.   

This new critical area was declared “an illegal tax that municipalities are not authorized to create pursuant to 

the State of Washington’s Constitution.  This action by King County was extremely unpopular and the City of 

Duvall did not want their “critical areas ordinance” to be confused with the King County ordinance (the County’s 

“CAO” was eventually found to be illegal by the State Supreme Court); so the City called this ordinance, the 

City of Duvall Sensitive Areas Ordinance. 

As is the case for other municipalities that have significant agricultural activities, the City of Duvall has limited 

to no restrictions on active agricultural land that may have GMA critical areas present, however, the land must 

be actively used for agricultural purposes unless the agricultural land is under some federal subsidy program 

or the development rights for the land have been sold to King County, per the farmland preservation program. 

It is clear that the subject property has been used agriculturally, however, there is no evidence of actual 

farming on the subject property based on historic air photos, in at LEAST five years. 
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PROPERTY DESCRIPTION 

The subject property is approximately 5.42-acres in size and is generally rectangular in shape.  The 1 ½ story 

residence was built in the southeastern portion of the subject property in 1908.  This residence has a total of 

1,750 square feet of “finished area” and 300 square feet of decking.   

It also has an approximately 200 square foot shed (unfinished).  However, the rest of the parcel is undeveloped 

and has been disked and plowed sometime in the not too distant past.  However, there are a significant 

number of stands of Himalayan blackberries (a noxious weed in Washington State), AKA Rubus discolor.  A 

2017 air photograph of the subject property is provided as Figure 2. 

It is believed that historically the subject property had more acreage and that it has since been subdivided, 

however, it is unknown exactly how much acreage was originally associated with the subject property, 

however, SNR believes that it was at least a total of 20 acres. 

 

Figure 2 – Subject Property and vicinity on a 07/23/2017 air photograph, Google Earth Professional, 2018 

Figure 3 is from the first official government map that is certified, of the Duvall area, with the subject property 

being located in the southeast ¼ of the northeast ¼ of Section 24.  There are NO wetland areas or surface 

water features shown to be present on or in the vicinity of the subject property on this map.  However, wetlands 

are shown to be present to the northwest of the subject property west of the Snoqualmie River, which is also 

shown. 

The Duvall area got somewhat of a slow start during the settlement of the Puget Lowlands, with the first United 

States Geologic Survey (USGS) topographic map that includes the Subject Property being the 1921 USGS 

topographic map of the Sultan Quadrangle (Figure 4). 

This map does not indicate that any surface water features or wetlands are present on or in the vicinity of the 

subject property.  However, it does show an ephemeral drainage way; most likely being a relict glacial 

meltwater channel that has been incorporated into the City of Duvall’s municipal storm water system. 
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Interestingly, the 1953 USGS Topographic Map of the Carnation Quadrangle (Figure 5), only shows one 

wetland area near the intersection of Kelly Road and Swan Mill Road (far to the south of the subject property), 

but does not suggest that any streams are present anywhere in the western portion of the City of Duvall.   

 

Figure 3 - From the 1873 Land Office Map of T26N, R06E (Section 24), Willamette Meridian, BLM, 2017 

However, a portion of the Snoqualmie River is shown in the lower left corner of the map and a few small ponds 

are shown in Sections 16 and 17 of this map.  The 1993 USGS Topographic Map of the Carnation Quadrangle 

is the first to show Loutsis Dam to the southwest of the Subject Property (Figure 6). 

 

Figure 4 - From the 1921 USGS Topographic Map of the Sultan Quadrangle, USGS, 2018 
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Figure 5 - From the 1953 USGS Topographic Map of the Carnation Quadrangle, USGS, 2018 

The 1993 USGS topographic map of the Carnation Quadrangle, does show more surface water features than 

the 1953 USGS topographic map of the Carnation Quadrangle; with the 1993 topographic map generally 

covering the same area as the 1953 excerpt of USGS topographic map of the Carnation Quadrangle. 

However, as is the case with all earlier maps, no surface water features or wetland areas are suggested to be 

present anywhere in the vicinity of the subject property.   

However, several manmade surface water features are now shown on this map in 1993.  Unfortunately, there 

are no other USGS topographic maps of this area from the USGS except the 2017 USGS Topographic map 

of the Carnation Quadrangle (Shown as Figure 7). 

 

Figure 6 - From the 1993 USGS Topographic Map of the Carnation Quadrangle, USGS, 2018 
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Figure 7 - From the 2017 USGS Topographic Map of the Carnation Quadrangle, USGS, 2018 

The 2017 USGS Topographic Map of the Carnation Quadrangle except shown as Figure 7, does show more 

manmade surface water features and “wetland areas” to the west and southeast of the subject property.  

However, no surface water features or wetlands are shown to be located anywhere in the vicinity of the Subject 

Property. 

The oldest air photograph of the subject property SNR obtained for these GMA critical areas reconnaissance 

studies is the July 1998 air photograph of the Subject Property vicinity from Google Earth Professional (Figure 

8).  However, in most areas of the Puget Lowlands, the oldest map is a July 1990 air photograph taken during 

a USGS air photograph reconnaissance in 1990.  Additionally, for much of King County the iMAP interactive 

GIS system has a layer that provided air photographs from 1936, believed to be taken by a blimp. 

 

Figure 8 - July 1998 air photograph of the Subject Property and vicinity, Google Earth Professional, 2018 
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As discussed in the geology section of this report, the entire Snoqualmie Valley is heavily faulted and folded, 

in addition to the presence of horst and graben geomorphology.   

The 2010 Geologic Map of the Carnation 7.5-Minute Quadrangle, King County, Washington, Dragovich, J. B., 

et al suggests that a high-angle right-lateral, oblique-slip fault; named Snoqualmie Valley Fault No. 1, is 

located slightly to the east of the subject property. 

However, geologic interpretation of 3-D air photographs and the 3-meter resolution LiDAR imagery of this 

area suggests that this fault trace may be located further west, with this fault passing through the northeastern 

portion of the Subject Property, as shown on Figure 9. 

The interpreted presence of this fault explains the uplifted areas located on the east side of this fault.  SNR’s 

licensed geologist and specialty geologist believes that this fault and the presence of the historic City of Duvall 

municipal storm water system are what are causing the ongoing water trespass into the northeastern portion 

of the subject property. 

 

Figure 9 - From the July 1998 Air Photograph in 3-D mode, showing the interpreted trace of the Snoqualmie Valley 
Fault No. 1, Google Earth Professional, 2018 

Figure 10 is from the April 2, 2002 air photograph of the Subject Property and vicinity that is showing 

interpreted and observed drainage on the subject property.  This is one of the few air photographs where the 

agricultural drainage system on the subject property can be observed.   

This figure also shows the interpreted source for the hydrology that is being diverted onto the Subject Property.  

There will be other figures showing the surface water hydrology of the subject property based on topographic 

contours and the interpretation of bare earth LiDAR imagery combined with aerial photographs. 

It should be noted that the subject property has an approximate average slope of 4% to the southwest, which 

may explain the configuration of what is left of the agricultural drainage system on the subject property as 

shown on Figure 10.   
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Figure 10 - April 2, 2002 Air Photograph of the Subject Property and vicinity, showing actual and interpreted drainage, 
Google Earth Professional, 2018 

This figure also suggests the pathway permitted point source MS4 storm water most likely takes to enter the 

northeastern and northern portions of the subject property.   

The remnants of the agricultural drainage ditch system drain into a road side ditch that bounds the north side 

of Big Rock Road.  This roadside ditch IS part of the City of Duvall’s permitted point source MS4 storm water 

system. 

It should also be noted, that based on 36” borings conducted at 8 – locations on the subject property, the soils 

on the subject property have the characteristics of Tokul soil series soils.  This soil is formed in glacial 

lodgment till, which is typically present between 36 – 45 – inches beneath the ground surface, creating a sharp 

contact between the soil that overlies the glacial till. 

The glacial lodgment till located beneath Tokul soils is relatively unweathered and unaltered very well 

indurated and has the consistency of cured, reinforced concrete.  This glacial lodgment till has the 

characteristics of a confining layer, which prevents saturated zone hydrology from being present to the ground 

surface on the subject property. 

The subject property is not prone to ground water flooding because of the relatively low dip of the slope at 4% 

being the maximum average slope to the southwest.  Plus, the subject property has been farmed historically, 

perhaps as recently within the last 5-years.  The soils have at a minimum, been disked; due to the hummocky 

surface created when disking is conducted.   

However, there are drainage issues on the subject property, primarily because the historic agricultural 

drainage system has not been maintained and because surface water enters the northern portion of the 

subject property from offsite, especially the northeastern portion of the subject property.  
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This combined with the hummocky ground surface, which limits that Horton overland flow and storage on the 

site, which results in much more Horton storage, which can become point source flow, and storm water 

detention in the northern and western portions of the subject property 

However, NO saturated soil conditions were encountered in any soil boring, with the soils ranging from moist 

to dry, gravelly, occasional coble, poorly sorted, clayey, silty, poorly sorted, subangular to angular, fine to 

coarse sand.  Tokul soils tend to have more reddish hues that Alderwood soils have (Alderwood soils tend to 

be grayish – brown to light grayish – brown).  Tokul soils can have minor iron oxide deposits present in relict 

macropores also. 

Finally, when surface water is the only potential source of wetland hydrology, when conducting comprehensive 

wetland studies per the Corps 1987 Wetlands Delineation Manual, SNR references Page 44 (b) of the 1987 

Corps Manual which, is included in the comprehensive wetland studies section.   

This Corps of Engineers recognized that saturated soil conditions cannot be created by surface water no 

deeper than 2-meters, because anything deeper is a deep water habitat.  2-meters of water is equivalent to 

1/5th of an atmosphere, not saturated a pressure greater than atmospheric to the ground surface. 

Page 44 (b) of the Corps 1987 Manual, states: 

(b) Analyze hydrologic data. Subject the hydrologic data to appropriate analytical 
procedures. Either use duration curves or a computer program developed by 
WES (available from the Environmental Laboratory upon request) for 
determining the mean sea level elevation representing the upper limits of 
wetland hydrology. In the latter case, when the site elevation is lower than the 
mean sea level elevation representing a 5-percent duration of inundation and 
saturation during the growing season, the area has a hydrologic regime that may 
occur in wetlands. NOTE: Duration curves do not reflect the period of soil 
saturation following dewatering. 

There is are no natural rivers or streams located on the subject property to create flooding in a floodplain, the 

surface water on the subject property includes precipitation and permitted point source MS4 storm water from 

the City of Duvall.   

Because SNR conducts only comprehensive wetland studies, SNR’s licensed geologist and specialty 

geologist, which includes the specialties of engineering geology and hydrogeology.  SNR’s licensed geologist 

and specialty geologist is licensed to practice both of the specialty branches of geology. 

Comprehensive wetland studies allow any scientific method be used to identify any wetland hydrology that 

may be present.   

Additionally, these types of studies are highly flexible, with virtually any valid scientific method that generates 

quantitative, statistically significant scientific data, being acceptable, especially if the state has determined 

that the person conducting these studies is qualified to conduct the geologic and hydrogeologic studies that 

make up 2/3 of a wetland study, wetland hydrology and soils (hydric soils). 
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SNR includes the hydrogeologic and geologic interpretation of well logs located on and in the vicinity of the 

subject property.  However, these well logs typically do not exist in electronic format for water wells installed 

prior to 1950.   

Regardless, the City of Duvall did not switch to a municipal water system until the 1960’s when the City began 

purchasing drinking water from the Seattle Water District’s Tolt reservoir on the south fork of the Tolt River. 

This meant that the only source of an adequate potable water supply would be an exempt domestic water 

well that is dug or drilled or possibly from private water districts.  This is why there are a more than adequate 

well logs that can be used to define the unsaturated zone and saturated zone.   

The use of well logs is part of the standard and customary practice of hydrogeology and is found in all white 

papers and publications from the Department of Water Resources Water Supply Bulletins, to all USGS 

hydrogeologic reports, and all Washington Geologic Survey papers and publications that include the study of 

hydrogeology, (and all Geologic Society of America, hydrogeologic papers). 

SNR’s licensed geologist and specialty geologist can glean significant amounts of quantitative, statistically, 

significant data from each well log, with 69-water well logs available for review for wells located within ½ - mile 

of the subject property.  These logs provide information on the surface and subsurface geologic deposits in 

the vicinity of the subject property, the stratigraphy, the location of the uppermost saturated zone, and the 

characteristics of the ground water aquifers, which are only found in the saturated zone. 

Based on the well logs, especially the closest well log to the subject property located on a parcel located 

approximately 40 – feet southeast of the subject property (Figure 11); the Anderson well, which produces 3-

gallons per minute with 140-feet of drawdown.  T 

he ground water bearing zones include the unsaturated zone to 18-feet below the ground surface and a thin 

lenses of ground water bearing sands in a silt matrix, from 25 – 60 feet below the ground surface.  The surface 

soils are approximately 3-feet of Tokul soils that were formed in approximately 15 – feet of glacial lodgement 

till. 

There was most likely (or may still be) a dug water well on the subject property, because these were the most 

common type of water wells in the Puget Lowlands around 1908.  This water well would be relatively low 

yielding, (no greater than 3 – 4 gallons per minute) with unsaturated zone ground water as the source of water.  

However, even if the well only pumped approximately 3.5 gallons per minute, it would be capable of producing 

close to 5,000 gallons per day, the maximum allowable for exempt domestic water wells since 1945. 

However, the problems with dug wells which produce, unsaturated zone ground water is that these types of 

wells are MUCH more prone to becoming impacted with pollutants, including potential pathogens and if there 

is a relatively dry “wet season” with little or no snow pack, there is a very good chance that the well will run 

dry by early to mid-August.   

This is because the unsaturated zone is continuously draining and does NOT store any ground water. 
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Additionally, there was 1.6 inches of rain that occurred the week of March 30 – April 6, 2018 (Figure 12), 

however, there was no ground water encountered at any of the sample plots to a depth of 36 – inches below 

the ground surface and there was no indication of any redoximorphic features that would be associated with 

hydric soils.  However, there is storm water detention and conveyance occurring on the subject property; 

including what is believed to be City of Duvall’s permitted, point source, MS4 storm water. 

Additionally, the agricultural drainage ditches that are still present on the subject property have NOT been 

maintained, which adds to the storm water detention, which is surface water on the ground surface, which 

virtually all wetland specialists would identify as wetland hydrology, even though under these circumstances, 

these wetland specialists should refer to page 44 (b) of the 1987 Corps of Engineers Wetlands Delineation 

Manual. 

There is a reason that when surface water is the only potential source of saturated soil conditions, which is 

the regulatory definition for wetland hydrology.  However, the definition for saturated soil conditions on page 

A11 of the 1987 Corps Manual’s glossary, is presented below: 

Saturated soil conditions. A condition in which all easily drained voids (pores) 
between soil particles in the root zone are temporarily or permanently filled with 
water to the soil surface at pressures greater than atmospheric. 

The depth of any surface water on the site is less that 6-inches, which creates 0.015 atmospheres of pressure, 

which means that the infiltration of this water cannot create soils with the pore space 100% filled with ground 

water to the soil surface at pressures greater than atmospheric. 

This can only happen in the saturated zone, and the saturated zone in the form of unconfined aquifers is only 

found at the ground surface, in the, at or below, mean sea level areas of the marine shorelines, where an 

unconfined aquifer can barely reach pressures greater than atmospheric during the highest, high tide, due to 

tidal pressures. 

However, the typical soil scientist may or may not have a degree, and if they do, their degree is almost always 

a liberal arts degree.  The actual training, is a 38-hour course that was originally developed by the Corps of 

Engineers in 1990; so that some soil staff could be “certified wetland specialists”.   

However, the Corps NEVER adopted or taught the course and never created a certification program.  

However, this course is taught by private companies, as a “Corps wetlands certification course”, which is false 

and misleading, because the Corps never taught the course and never developed any certification program.  

Geologist licensing requires that the person have graduated from an accredited university, with at a minimum 

a BS degree in the geologic sciences, take the national Geologist in Training (GIT) exam and pass it so that 

the geologist can work under a licensed geologist for 5-years. 

Once a geologist in training has completed 5-years of work under a licensed geologist, this geologist in training 

becomes eligible to take the national geologist exam, and pass the exam to obtain a license in geology.    
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Figure 11 - Anderson Water Well Log, located approximately 40-feet southeast of the Subject Property, Ecology, 2018 
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Figure 12 - Duvall, Washington Weather at 274th Street and NE Big Rock Road March 30 - April 6, 2018, Weather 
Underground, 2018 

It requires another 5-years of geologic work under either an engineering geologist or hydrogeologist before 

the national exam for either of these specialties can be taken, and if the exam is passed, the person can 

receive the specialty geologist license in the field the geologist practiced in under either a licensed engineering 

geologist or hydrogeologist.   

If the geologist and specialty geologist wants the second specialty geology license, it requires another 5 – 

years of practice under a licensed practitioner of the discipline (engineering geology or hydrogeology) the 

geologist is seeking to get the second specialty geology license for and after the 5-years, the geologist must 

take another national exam and pass the exam to become eligible for the license.  

In other words, SNR’s licensed geologist and specialty geologist (licensed in both specialties), took over 15 – 

years of practice in the different disciplines and four national exams.  Additionally, all licensed geologists 

regardless of specialty are scientists.   

Wetland specialists are almost never actual scientists, with the vast majority having liberal arts degrees, 

including degrees in planning from Evergreen College and the Huxley College.  
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Their only training is the 1990 Corps of Engineers course, which the Corps of Engineers NEVER used and 

never created a certification program for this is a 38 – hour course. 

This means that most if not all wetland specialist have never actually read the Corps Manuals and simply use 

a checklist they got with the 38-hour course.  This course is somewhat like the Corps Manuals, which are 

inconsistent with the glossary and with different sections of the manual such as page 44 (b).   

However, on the wetland data forms, any standing water is believed to be an indicator for wetland hydrology, 

which would not meet the regulatory definition of saturated soil conditions or the definition for saturated soil 

conditions on page A11 of the 1987 Corps Manual’s glossary.   

In reality, any surface water, is almost always a component of Horton overland flow (runoff), with this flow 

filling any depressional areas before it can continue to flow (this is called Horton storage). 

In other words, wetlands can only have up to 2-meters of water in them (anything deeper is classified as a 

deep-water habitat); 2-meters of water is equivalent to 1/5th of an atmosphere at mean sea level at standard 

temperature and pressure. 

This makes it impossible for 2-meters of surface water to saturate soils that are in the unsaturated zone, 

unless the soils are already saturated, which is the case with the unconfined ground water aquifers located at 

or below mean sea level in the Marine shorelines.   

There are several reasons for this, including the fact that all soils and sediments will eventually reach field 

capacity, which is NOT saturated soil conditions.   

It is when capillary attraction stops drawing surface water into the pore space of the soils, that base infiltration 

rates apply to surface water, which are much slower because all of the pore space in the wetting front is 

coated with ground water under surface tension.   

This make gravity the primary infiltration mechanism, however, plant roots also remove significant amounts 

of ground water, which can cause the interstitial pore pressure in the soils to develop even lower pressures in 

these areas, causing air pressure to shift and move any infiltrating water toward the areas of lower pressure.  

In other words, the typical wetland specialist or planner with the 38-hour wetland training course, does not 

understand that it is scientifically impossible to saturate soils that meet the definition on Page A11 of the 1987 

Corps of Engineers Manual’s glossary with 2-meters or less of surface water.   

Additionally, most of the 38-hour course focuses on plants the Corps handpicked wetland specialists believe 

qualify as wetland plants.  This list is not based on scientific studies, including laboratory verification, it is 

based on opinions.   

However, this does not stop most wetland specialists from conducting their wetland studies based exclusively 

on vegetation.  However, per the 1987 Corps Manual, wetland vegetation cannot be identified if there is no 

wetland hydrology or hydric soils. 

There were no redoximorphic features in any of the soil samples observed to a depth of 36-inches below the 

ground surface and no ground water hydrology was encountered in any of these borings.   
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There is a significant amount of surface water diverted into the northern and northeastern portions of the 

subject property, most if not all of this surface water is believed to be from the City of Duvall’s permitted, point 

source MS4 storm water system (Figure 13). 

The drainage problems on the subject property and the diversion of permitted point source MS4 storm water 

onto the property is a nuisance, and to almost any wetland specialist and City staff who only, at most have a 

38 – hour wetland training courses and may have taken some courses from Ecology. 

However, Ecology’s courses do not include actual science and use pseudoscience and nonscience, because 

Ecology’s shoreline division only oversees the Shoreline Management Act, Shoreline Master Programs and 

the Shoreline Management Act does NOT require the use of Best Available Science as the Growth 

Management Act does. 

The problem with highly disturbed soils that were disked at sometime in the recent past (last 3 – 5 years), 

where surface water that includes permitted point source MS4 storm water is flowing onto the property from 

the north and northeast is that there are plants that prefer disturbed soils and more soil moisture (and some 

minor inundation) that grow in these areas are considered to be wetland plants by virtually all wetland 

specialist.   

However, wetland hydrology must be aquic conditions so that hydric soils will form (hydric soils are one of the 

three wetland indicators) and very few of the plants on the Corps of Engineers wetlands plants list can survive 

in aquic conditions.  In fact, in the Puget Lowlands, only sundews, pitcher plants, and bladderworts will grow. 

Regardless, other than the Himalayan blackberries and to some extent trailing blackberries, two of the most 

common plants (one of which is a noxious weed, just as Himalayan blackberries area), other than pasture 

grasses, are Carex sp., and Juncus sp., both of which can be seen in Figure 13. 

There are over 2,000 species and subspecies of Carex in the United States and there are hundreds of species 

and subspecies of Juncus in Washington State.  In reality, to wetland specialists all Juncus species are one 

species, Juncus effusus, with common name of “common rush”.  Additionally, to wetland specialists all Carex 

species they observe are always interpreted to be only one species, Carex obnupta, with a common name of 

slough sedge.   

However, identifying a specific species almost always includes an examination of the inflorescence which 

have various numbers of tiny flowers atop each stem.  However, the blooming season for these plants is not 

until much later in the spring or early summer, which makes it virtually impossible to identify the exact species 

in the field when there are no inflorescence present on the plants. 

Instead of going through the very difficult process of determining the species of the plant (without inflorescence 

present), often includes plant dissection under a microscope.  However, wetland specialists almost always 

presume that when they identify any Carex species (with a common name of “sedges”); which to those who 

are not familiar with the Puget Lowlands vegetation, may call a grass; however, sedges have wider and longer 

leaves that most grasses, and the edges of these leaves are serrated.  This is why the typical saying is that 

sedges have edges came from (true grasses do not have the wide serrated leaves as sedge has). 
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Figure 13 - Photograph of surface water entering the subject property from the north, northeast and the vegetation, 
SNR, 04-09-2018 

The wetland specialists automatically presume that the sedge they observe in the field is what is commonly 

called slough sedge, (which the Corps handpicked wetland specialists opined are wetland plants), which has 

a scientific name of Carex obnupta.   

This sedge can survive in up to 20-inches of inundation, however, it cannot survive if aquic conditions are 

providing the hydrology to the plant roots.  According to the NRCS, aquic conditions are always present in a 

wetland, because hydric soils, which can only be created by aquic conditions, which must be present for the 

redoximorphic features of hydric soils to be present. 

Additionally, based on over 32 – years of experience of conducting hydrogeologic and geologic wetland 

studies, SNR’s licensed geologist and specialty geologist has seen Carex tumulicola much more often than 

Carex obnupta, especially in the Puget Lowlands.  The common name for Carex tumulicola, is foothill sedge, 

and per the Corps wetlands plant list this sedge is NOT considered to be a wetland plant (with a classification 

of being a facultative upland plant). 
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The wetland specialists typically identify all Juncus sp., as Juncus effusus, with a common name of “soft rush” 

or “common rush”.  However, as is the case with the sedges, the rushes can most easily speciated by 

observing the flowers in the inflorescence; which can only be done in the field when these plants are flowering.  

It is even more difficult to speciate a rush species by dissecting the plant under a stereo microscope; however, 

after decades of practice, SNR’s licensed geologist and specialty geologist can typically speciate the most 

common of these plants, via plant dissection under a stereo microscope, found in the Puget Lowlands. 

Even though there is no evidence of any wetland hydrology that meets the definition on Page A11 of the 1987 

Corps Manual’s glossary and there are no observable redoximorphic features in the soils, and aquic conditions 

were not found to be present, which means two of the three wetland indicators are missing (any only one 

indicator needs to be missing to prevent the area from being identified as a wetland).  Wetland specialists, 

will only pay attention to the vegetation, which they rarely attempt to speciate, and then assume that wetland 

hydrology and hydric soils are present, without proving that they are actually present, with quantitative 

scientific data, that is statistically significant. 

Regardless, because SNR’s licensed geologist and specialty geologist is a scientist and as a licensed 

hydrogeologist is the only person who can make a determination if wetland hydrology is present and as a 

licensed geologist, with a degree in biochemistry (BS), is the only person who can make determinations on 

the geochemistry of any ground water and can determine if what soil scientists call hydric soils, are present 

in the soils on the site.  This is because SNR’s licensed geologist and specialty geologist has equipment that 

can measure the dissolved oxygen of the ground water and equipment that can measure the oxidation – 

reduction potential of the ground water. 

Aquic conditions are anaerobic and highly reducing (they have a very low oxidation – reduction potential, 

which means that reducing conditions exist).  However, to be anaerobic there must be zero dissolved oxygen 

present.  SNR’s dissolved oxygen meter uses laser technology to measure dissolved oxygen (the most 

accurate type of dissolved oxygen equipment) and this equipment has never measured dissolved oxygen 

below 3mg/L nor has he found any oxidation – reduction potential (ORP) reading any lower that +300 Eh (mv). 

However, per the NRCS, hydric soil redoximorphic features are caused by a change in valance states for 

manganese and iron, to create soluble ions from the minerals in the soil. 

Manganese comes in many forms and in many different valence states, including, the most common oxidation 

states of manganese, which are +2, +3, +4, +6, and +7, though all oxidation states from −3 to +7 have been 

observed.  In soils, the most common type of manganese, is in the form of the spinel minerals that have a 

basic chemical formula of Mn3O4; but the common types of spinel typically some iteration of the formal, 

(Mg,Fe)(Al,Cr)2O4. 

One of the more commonly known spinel’s, is the precious gemstone, the ruby.  However, the manganese in 

extrusive volcanic deposits (which are the source for most of the Puget Lowlands sediments), is most likely 

what contributed to manganese is soils, which is calcic plagioclase or peridotite which each have a variation 

on the basic chemical formula for the spinel minerals, MgAl2O4.   
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This formula is for a manganese – alumina – oxide.  The Manganese ion becomes soluble at a valence state 

of +2, especially under highly reducing conditions where sulfur ions first start forming sulfur dioxide (at lower 

ORPs, hydrogen sulfide can form), which can combine with MnO2 to form MnSO4·H2O, a soluble salt. 

Manganese is relatively rare in the Puget Lowlands compared to the most abundant metal found not only in 

different soil minerals, but also as an oxide cementing agent (iron oxide).  Iron is much more abundant in the 

andesite and rhyolitic extrusive volcanic materials than manganese.   

Almost all forms of iron ions with a +3 valence state are insoluble in water.  However, most forms of iron ions 

with a +2 valence state are soluble in water. 

Now that the chemistry lesson is over, the reason the soil scientists are focused on these two metals 

(manganese and iron) is because almost all soils have iron present and many soils also have manganese 

present at some concentration, that is typically much lower than the iron, the soil scientists believe that the 

reduction of manganese containing minerals and iron containing minerals will convert the insoluble forms of 

these metals to soluble ions. 

However, manganese +3 does not begin to be converted to manganese +2 until the ORP is < +100 Eh (mv) 

and iron +3 does not begin to be converted to iron +2 until the ORP is < -100 Eh (mv).  The typical ORP of 

soils in the Puget Lowland in the unsaturated zone is > +450 Eh (mv).   

Additionally, the ORP of the soil also controls the amount of nitrogen and phosphorous compounds that are 

available to plant roots as soluble ions. 

However, by the time the ORP reaches +100 Eh (mv) the nitrogen compounds have been denitrified, to form 

nitrogen gas (N2↑) and by the time the ORP reaches -100 Eh (mv), the inorganic phosphorous has been 

converted to an insoluble form of inorganic phosphorous.   

Plant roots can only typically absorb the nitrates and/or ammonium ions, if the ground water and soils have 

not been denitrified and these roots can only absorb soluble phosphorous ions, with virtually all phosphorous 

ions being combined into an insoluble inorganic phosphorous molecule. 

This is why, if aquic conditions must be present in the root zone to cause redoximorphic features due to the 

soluble forms of manganese and iron being created, the ORP of the ground water will be < -100 Eh (mv). 

The soil scientists believe that the soluble forms of these metals as ions, move from one area of the soil to 

another area of the soil where the ORP is higher than -100 Eh (mv) for iron redoximorphic features and greater 

than +100 Eh (mv), for manganese redoximorphic features.   

In the area that is less reducing, where the metal ions combine to with other ions to become insoluble.   

The soil scientists call this occurrence, “depletions” and “concentrations”, which are a type of redoximorphic 

feature.   

Depletions are supposed to turn soils with a darker matrix color to a much lighter matrix color and 

concentrations will have a matrix that is much darker than the original matrix color. 
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In other words, it is the geochemistry of the ground water that has dramatically changed, which also changes 

the biological activity in the soils.  However, this can ONLY happen when there is an abundance of organic 

materials in the soils, that creates a high enough biological oxygen demand to even deplete the aeration 

cause by atmospheric oxygen that enters the upper approximately 48 – inches of soil and the infiltration of 

precipitation that may have as much as 16mg/L of dissolved oxygen present. 

This requires a significant amount of organic materials to be present in the soils, and the soil temperature 

must be above 4º C (approximately 40º F), if the one of the more common soil bacteria are present, the 

psychrotrophs.  However, the optimal soil temperature for these bacteria is between 15 - 20º C.   

Regardless, it does require substantial organic materials to be present at optimal temperatures to create a 

BOD high enough to overcome the aeration zone in the upper 48-inches of the soil and the ongoing infiltration 

or rain water into these soils that is highly aerated, to create a high enough BOD to deplete all forms of oxygen 

in the soil creating anaerobic conditions (zero oxygen).   

This ceases all aerobic bacteria metabolism.  However, the anaerobic bacteria soon begin to reproduce and 

create significant colonies of these bacteria, which metabolize the carbon in the organic materials.  The 

byproducts of anaerobic metabolism by anaerobic bacteria, cause the ORP to drop. 

If there is abundant organic materials in the soil, as long as the anaerobic metabolism of these organic 

materials will further lower the ORP of the soils and the ground water.  This is when certain “swamp gases” 

begin to be released, with different gases being evolved as the ORP continues to drop.   

In most cases, by the time the ORP reaches -500 Eh (mv) the gas that is evolved is methane (CH4), which is 

highly combustible. 

Regardless, Tokul soils have very little organic materials present, with most of the organic materials being 

humus generated by the breakdown of forest litter, into forest duff, which further breaks down into humus 

(which has a Munsell color of 10YR 2/1 (black).   

The highest concentrations of humus are present in the “A” soil horizon, which in Tokul soils is seldom more 

than 1-foot thick from the ground surface.  This relatively small amount of humus is insufficient to create the 

level of biological oxygen demand to result in anaerobic soils. 

This is one of the primary reasons, no redoximorphic features were observed in any of the soils on the subject 

property and therefore, is why there are no soils with the characteristics of what soil scientists describe as 

hydric soils on the subject property. 

SOILS 

Although the 1:24,000 NRCS soil maps are seldom very accurate, in the case of the Subject Property, the 

NRCS (Figures 11 and 12) soil map is accurate for the Subject Property and vicinity, based on SNR’s field 

studies conducted on the subject property on April 9, 2018.   

Because, the NRCS soil map suggest that the soils on and in the vicinity of the subject property, are Tokul 

soils, which is one of the few times that SNR’s licensed geologist and specialty geologist has had a NRCS 

soil map agree with his findings in the field. 
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Figure 14 - NRCS soil map of the Subject Property and vicinity, from the Web Soil Survey, NRCS, 2018 

 

Figure 15 - NRCS soil map legend, from the Web Soil Survey, NRCS, 2018 
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Tokul soils are the most common type of soil in the Puget Lowlands which may be why this is the official soil 

of Washington State.  This soil is, at a minimum, moderately, well-draining, however, it can be well-draining 

in some areas.   

Interestingly, the typical maximum depth for the description of the soil horizons in the Puget Lowlands on the 

NRCS official soil series descriptions, are almost always 60-inches deep.  

However, oddly, for Tokul soils the soil depth is suggested to be approximately 62-inches deep.  However, 

the description in for the official soil series description describes the contact with the underlying glacial 

lodgement in the BC soil horizon (which is 33-inches deep in the official soil series description), with a “smooth 

abrupt boundary”.   

This boundary between the parent material and the soils that formed in the parent material is typically 

considered to be the bottom of the “C” soil horizon, which often includes a description of the parent material. 

However, the soil scientists from the Soil Conservation Service that created the official series description for 

Tokul soil series soils in 1943, presumed that the glacial lodgment till that underlies the bottom of the “C” soil 

horizon, was a cemented soil that the SCS soil scientists describe as 2Bsm.   

However, the “Keys to Soil Taxonomy”, 12th Edition, 2014, NRCS Staff, does not include any description of 

any soil that is classified as 2Bsm and the “Keys” are the soil scientists’ “Bible” on the taxonomy of all soils in 

the United States and would most certainly discuss what a 2Bsm soil layer is; but it does not.   

This suggests that this may have been terminology that is no longer used, but was used in 1943 when this 

official soil series was established in King County, Washington; however, unlike other official soil series 

descriptions, the location of the type area in King County is NOT provided. 

SNR’s licensed geologist and specialty geologist has studied Tokul soils and the underlying parent materials 

for several decades and has never seen any soils beneath the bottom of the “C” soil horizon, which is typically 

observed between 36 – 45 – inches beneath the ground surface.   

Additionally, the glacial lodgement till is NOT cemented with any known cementing material that exists in the 

Puget Lowlands.   

This glacial lodgment till has merely been compacted close to 100%, due to the weight of approximately 1-

kilometer of glacial ice that created this glacial lodgment till.  This is approximately equivalent to 44-tons per 

cubic foot, which is approximately equivalent to 0.3 tons (600 pounds) per square inch.   

With this much mass compacting the glacial lodgment till as it is being deposited, it would be expected that 

this material is “super compacted”, with no cementing necessary to make the glacial lodgement till very well 

indurated and extremely compact. 

In fact even with a 460 – excavator using a 24”- bucket, which has new chisel teeth; this 103,900 pound 

excavator, with a 315 horsepower, 6 – cylinder, diesel engine and has a drawbar pull strength of 72,990 

pounds, cannot excavate into the glacial lodgement till found beneath the Tokul soils more than 8 – 10 feet 

before complete refusal. 
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The “jack hammer” attachment for this excavator’s boom cannot be used for geologic test pits.  Additionally, 

unless the excavator has an extended boom that can reach below the glacial till, there is no reason, to 

excavate more than 4 – 6 feet into the glacial lodgement till. 

It should be noted that SNR’s licensed geologist and specialty geologist prefers to use the smallest full sized 

excavator, the 120 series, with the basic 120 only weighing approximately 30,000 pounds, and this machine 

is only approximately 8-feet wide.   

Plus the 120 series is only 1 ½ feet wider than the largest mini-excavator, which is the same width as the 140 

and 160 excavators, which are more powerful, but not much larger than a 120 unless an extended boom is 

added (which makes the excavator longer, even with the boom retracted).  

 Even a 160 excavator is only about 38,000 pounds, which is a lot less than 103,900 pound, 460 excavator, 

weighs. 

It is highly unlikely that soil scientists using shovels, could excavate more than an inch into this glacial 

lodgment till.  Which is why the 1943 excavation of the type area where Tokul soils are referenced to, could 

not possibly include much of a description of the glacial lodgment till parent materials.   

Unless the soil scientists at the time used a rock borer and explosives (none of the official descriptions of the 

soil series in the Puget Lowlands suggests that extreme measures, such as blasting, were used to excavate 

the soils to the parent materials). 

SNR’s licensed geologist and specialty geologist was not surprised to encounter Tokul soils on the subject 

property, because most of the City of Duvall has Tokul soils, which are the most common soils observed in 

the Puget Lowlands.   

Additionally, the Geologic Map of the Carnation 7.5-minute Quadrangle, King County WA, 2010, Dragovich, 

J. B. et al, does suggest that the surface deposits on the subject property include Vashon age glacial lodgment 

till deposits.   

However, the recessional glacial lake deposits suggested to be present on the subject property (than have 

question marks on the boundaries) were not encountered in any of the locations where SNR’s licensed 

geologist and specialty geologist conducted sample plot analysis. 

This included the logging the upper 36” of the soil (because these are critical areas reconnaissance studies, 

geologic test pits were not logged to a minimum of 8-feet below the ground surface as would normally be done 

if a comprehensive wetland study were conducted on the subject property). 

Tokul soils do not develop hydric soil characteristics mainly because these soils have very low amounts of 

organic materials in them and the upper 48-inches of soil is typically in the zone of aeration in soils with at 

least moderate drainage (moderate to good permeability).   

In fact, technically the entire soil horizon in Tokul soils is considered to be in the unsaturated zone, although, 

unsaturated zone preferential flow is almost always present during the wet season.   
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As one would expect, in soils that formed glacial lodgment till, there is typically very little if any organic 

materials present in the soil, other than the typical amount of humus that is present in the “A” soil horizon, 

which is not sufficient to create the tremendous BOD required to create anaerobic conditions in the soil.   

Which means that the Tokul soils on the subject property are not only aerobic, the entire soil column, is in the 

unsaturated zone; which means that saturated soil conditions cannot exist in these soils and therefore wetland 

hydrology cannot be present either. 

SEISMIC HAZARDS – GEOLOGIC HAZARDS CRITICAL AREAS 

However, on the subject property, the greatest average slope is only 4% and the building pad is on the ground 

surface.  Most likely, on uncompacted soils, because Tokul soils do not have a tendency to subside beneath 

the foundation of a house, because the Tokul soils are not a geologic deposit on the glacial lodgment till, they 

are formed in the glacial lodgment till.   

These Tokul soils still retain much of the compactness of the geologic materials these soils formed in, where 

the glacial ice sheet(s) are believed to have been approximately 1-kilometer high. 

In fact, it is relatively common for slab on grade foundations to be built on all soils formed in glacial lodgment 

till, simply because these soils are not known to ever subside differentially beneath house foundations.   

Additionally, due to the proximity of the extremely compact and very well indurated glacial lodgment till, 

residences built on these materials, will have significantly less damage during a significant seismic event from 

a shallow seismic source (the most common type of seismic event in the Puget Lowlands), because the glacial 

till does not transfer energy from the seismic waves in a manner where harmonic resonance can occur. 

During a shallow seismic event, the event, would be felt like a series of sharp jolts on glacial till, with seemingly 

little horizontal motion, and less shaking than on other types of soils such as the fill soils from the Denny 

regrade in the City of Seattle, which would be like riding on a strongly shaking bowl of Jello.   

Most, shallow seismic events are no greater than 7.9 on the Richter scale, and the amplitude of the seismic 

waves is significantly less than would be generated by a mega-thrust seismic event on the subducting Juan 

de Fuca, oceanic tectonic plate that is subducting beneath the North American continental tectonic plate.  

However, the frequency of the seismic waves will be MUCH greater than a very deep mega-thrust seismic 

event.  However, the amplitude of the much deeper mega-thrust seismic event will be MUCH higher than in a 

shallow tensional fault induced seismic event.  Additionally, the type of faulting will play a role in the “size” of 

the seismic event as will the type of geologic materials that were faulted.   

It is not the movement on a fault that always triggers a seismic event, because when a strike – slip fault stops 

moving long enough, the likelihood of a seismic event on this fault continues to increase the longer the fault 

does not move. 

Additionally, the energy released from a mega-thrust seismic event can easily reach 9+ on the Richter scale.  

Although a mega-thrust seismic event, especially for those who live near the Puget Sound in the City of 

Seattle, will cause a tremendous amount of damage, and will almost certainly generate significant tsunamis, 

in addition to causing significant subsidence. 
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However, because these mega-thrust high amplitude seismic waves have relatively low frequency, they are 

less likely to cause harmonic resonance in manmade structures.  Especially, “monolithic” structures”, including 

houses made of wood.   

However, because the energy released during a mega-thrust seismic event can be 100 to 1,000 times more 

powerful than the most powerful, shallow seismic event, both types of seismic events can cause liquefaction, 

with the much larger mega-thrust seismic event being much more likely to cause buildings to collapse due to 

liquefaction.   

This is simply because of the amount of energy in the form of pressure the much more powerful mega-thrust 

seismic event generates, can literally force all of the ground water out of the sediments, especially well sorted, 

subrounded to rounded, sands in the saturated zone. 

However, structures built on soils that formed in glacial lodgment till typically do not experience liquefaction 

simply because the glacial lodgment till is what is holding up the foundation, not advance or recessional 

outwash deposits (which are mostly sands, sands and gravels, and occasionally, sandy gravels), which can 

be very susceptible to liquefaction, especially from a mega-thrust seismic event. 

In other words, under normal circumstances, in areas where the slope is no greater than 10%, there will be 

much less damage to structures that are built on the soils formed in glacial lodgment till, especially Tokul soils 

because, the actual parent material, the glacial lodgment till is seldom deeper than 45-inches below the ground 

surface. 

It also means that the subject property cannot be associated with seismic hazards geological critical areas; 

even though there is a splay of one of the several faults in the Snoqualmie Valley fault zone that may pass 

through the northeast corner of the subject property.  Interestingly, the Snoqualmie Valley Fault Zone is called 

the Rattlesnake Mountain Fault Zone in the Geologic Map of the Fall City 7.5-Minute Quadrangle, King 

County, Washington, 2007, Dragovich, J. B. et al, WDNR, WGS. 

Additionally, the Snoqualmie Valley Fault Zone is called the South Whidbey Island Fault Zone to the northwest 

of the Snoqualmie Valley.   

The South Whidbey Island Fault Zone is not known to have seismic events that exceed 7.5 on the Richter 

scale and these events are relatively infrequent, because for the most part, this fault (all of the way to the 

Rattlesnake Mountains) is always moving due to the strike – slip component of this fault zone.  Seismic events, 

typically become more likely when strike – slip faults slow down and stop moving. 

TOPOGRAPHY 

As previously discussed, the subject property has an approximate average dip of 4% to the southwest, which 

is plenty of slope for surface and unsaturated zone ground water to flow; however, this slope is way too low 

for to create several of the potential geologic hazards critical areas, including landslide and erosion hazards. 

The subject property does have the hummocky surface on a site that has been disked within the last 5-years, 

it also has a relatively small, unusual, partial agricultural drainage system, which does not effectively drain the 

site because it is believed that the original “typical” agricultural drainage system, no longer exist. 
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This combined with the storm water is being diverted onto the site from the north and northeast (and to some 

extent, from the west), has created drainage problems on the subject property.  Figure16 shows the shaded 

relief of the subject property and vicinity with 5-foot contours; it also shows the general direction of flow for 

Horton overland flow and storage and interpreted surface water drainage. 

As is the case for all portions of the Duvall area, drainage is dominantly to the west, however, where the 

subject property is located, the drainage is to the southwest.  This is because the western flank of the Horst 

the subject property is located on dips to the west, southwest.  However, the plateau of this eastern Horst of 

the Snoqualmie Valley is actually located at or near the base of the Cascade Range foothills. 

This is why virtually all of the City of Duvall generally slopes to the west, southwest; south of the Cherry Valley 

Highway.  With the slope being to the north, northwest along the northern boundaries of the City of Duvall.   

 

Figure 16 - Terrain map with labels and 5-foot contours, with generalized overland flow directions shown, channelized 
flows are shown, and the roadside ditch surface water collected on the subject property, drains into, King County iMAP, 

2018 

However, the topography of the City of Duvall and the Subject Property is somewhat unique, because, 

although the overall generalized dip of the slopes “appears” to be a continuous slope in air photographs.  

However, on topographic maps and LiDAR, these slopes include terraces and uplifted liniments that are 

believed to be associated with any number of the splays of the Snoqualmie Valley Fault Zone and the 

associated compressional and tensional faults that are created by the north to south Snoqualmie Valley Fault 

Zone, which is called the Rattlesnake Mountain Fault Zone on the Geologic Map of the Fall City 7.5-Minute 

Quadrangle, King County, Washington, 2007, Dragovich, J. B. et al. 
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However, as previously discussed, the subject property has relatively low topographic relief, with a maximum 

average slope of 4% to the southwest.  This is because the subject property is located on relatively small 

terrace with uplifted liniments to the west and east of the subject property.  This topography is what created 

the somewhat unique drainage on the subject property; however, without a typical agricultural drainage 

system that has been well maintained, the drainage onto the subject property has developed drainage issues, 

including, areas of Horton storage where the drainage is slowly infiltrating, but is not being properly conveyed 

in a true agricultural drainage ditch system. 

The elevation of the subject property ranges from 276-feet above mean sea level in the southwest corner and 

to 291-feet above mean sea level in the northeast corner.  The geomorphology of the subject property can be 

seen in the 2015 – 3- meter resolution bare earth LiDAR imagery shown as Figure 17. 

 

Figure 17 - 2015, 3-meter resolution, bare earth LiDAR image showing the geomorphology of the Subject Property and 
vicinity, WDNR LiDAR Portal, 2018 

The “terracing” of the western slope of the eastern horst can be seen in the bare earth LiDAR imagery, as can 

numerous fault traces and the hinge axis of at least two anticlines, which suggests that a synclinal fold axis 

may be located in the vicinity of the Subject Property.  The basic interpretation of the structural geology in this 

area is provided as Figure 18. 

The fault shown on the bare earth LiDAR image and the two anticlines are suggested to be present on the 

geologic map of the Geologic Map of the Carnation 7.5-Minute Quadrangle, 2010, Dragovich, J. B. et al; 

SNR’s licensed geologist and specialty geologist interpreted the location of a potential syncline. 

The fault that is shown on the bare earth LiDAR imagery is a high-angle right-lateral, oblique-slip fault; the 

geologic map names as the Snoqualmie Valley Fault No. 1. 

Toshiba
Highlight
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Figure 18 - 2015 3-meter resolution bare earth LiDAR image with interpreted structural geology, WDNR LiDAR Portal, 
2018 

GEOLOGY OF THE SUBJECT PROPERTY AND VICINITY 

As previously discussed, the subject property is located on the western flank of an uplifted horst, in an 

extremely complex area with strong evidence of structural geologic features.  These features include, strike-

slip oblique faulting, normal faulting, reverse faulting, synclinal and anticlinal folds, and structural uplift.   

Additionally, the geology of this area is relatively complex, including the complex glacial deposition associated 

with a relatively large alpine glacier from Mount Daniel (7,433’ ASL), which is located approximately 40-miles 

to the east of the Subject Property.   

The Evans Creek Stade, began approximately 4,000 years before continental glacial ice from the Fraser River 

Valley began entering the northeastern Puget Lowlands.  This means that the Evans Creek alpine glaciation 

event had more than sufficient time to create relatively large east to west alpine glaciers.   

Many of these alpine glaciers extending 60 or more miles west of the mountain crest of Mount Danial and all 

of the other peaks in the Cascade Range.  Additionally, the Evans Creek Stade alpine glaciation event 

extended MUCH further south than the continental glaciation of the Vashon Stade of the Fraser Glaciation 

Events and in the case of the Vashon Stade, which is the local name for a continental glacial ice sheet that 

entered the Puget Lowlands.   

However, there are countless other “local” continental glaciation nomenclature for the glacial ice sheets of the 

Cordilleran Glaciation Event, which extended from the Puget Lowlands to the east coast.  The different glacial 

ice sheets of the Cordilleran glaciation event extended different distances into the northern portion of what 

became the continental United States. 
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However, the Vashon Stade continental glaciation event only traveled approximately 150 – miles south in the 

Puget Lowlands, over a period of approximately 5,000 – years, when it reached its hiatus, near Tenino, 

Washington.  The northern boundary between the Puget Lowlands is the same boundary between British 

Columbia, Canada and the continental United States; occurring at a latitude of 49.000000º (commonly called 

the 49th parallel). 

The maximum extent of the Puget lobe of the Vashon continental glacial ice sheet (which divided into two 

“lobes”, the westerly moving Juan de Fuca lobe and the southerly moving Puget Lobe) is where the Puget 

Lobe reached a hiatus approximately 13,500 years ago, before all glacial ice sheets began to retreat due to 

global warming.  When the continental glacial ice began to retreat, the terminal moraine of the Puget Lobe 

was abandoned near the modern day Tenino, Washington; at a latitude of 46.855253º. 

However, the countless continental glacial ice sheets of the Cordilleran glaciation event (which corresponds 

with the Vashon Stade) seemed to move further south the further east you go, with these continental glacial 

ice sheets extending as far south at latitude 41.034363º.   

This latitude is located south of the Great Lakes, in northern Indiana.  In fact New York City’s Central Park 

has plenty of evidence that a continental glacial ice sheet passed over the park continuing to the south. 

However, the Puget Lowlands are unique, because there is the Cascade Range to the east and the Olympic 

Mountains to the west, both of which began alpine glaciation approximately 22,500 years ago.  It is reasonably 

certain in the geologic literature that the alpine glaciation of the Evans Creek Stade extended at least as far 

south as the southern end of the Cascade Range, in northern California.   

However, this research also suggests that the taller Sierra – Nevada Range also had alpine glaciation during 

the Evans Creek Stade, but it is unclear how far south this alpine glaciation extended; partly because there 

were earlier alpine glaciation events during the Pleistocene that are known to have extended well into southern 

California. 

Regardless, by the time the continental glacial ice sheets of the Vashon Stade arrived in the Puget Lowlands, 

well established alpine glaciers extended into the Puget Lowlands, with the glaciers formed on the Cascade 

Range extending from the east to the west in the Puget Lowlands and the glaciers the formed on the Olympic 

Mountains extending from the eastern slopes of these mountains to the east. 

Based on extensive studies on alpine glaciation in the vicinity of Winlock, Washington (Lewis County), where 

not continental glacial ice sheets from the Vashon Stade were ever present.   

The alpine glaciers can reach heights that rival the Puget Lobe, with the height of the continental glacial ice 

at the hiatus of the glacial advance, being approximately 2-kilometers high in the vicinity of Blaine, 

Washington. 

However, the Puget Lobe is believed to have been less than 500-meters high near the maximum extent of 

the terminal moraine near Tenino, Washington.  However, in the vicinity of the Subject Property, the Puget 

Lobe is believed to have been close to 1-kilometer high. 
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Many of the alpine glaciers approached heights of close to a kilometer high above the “floor” of the Puget 

Lowlands, however, because these glaciers originate at or near the crests of the Cascade Range in the 

eastern Puget Lowlands.   

The actual height of the glacier can include the origin of the glacial ice sheet(s) and the closest and highest 

peak in the vicinity of the subject property is Mount Daniel (7,433’ ASL), which is located almost due east of 

the subject property, with this peak being 2,266 meters high. 

Interestingly, SNR’s licensed geologist and specialty geologist has not been able to find any technical papers, 

reports, or other publications that discuss what happens when a southerly moving continental glacier 

encounters a much older and possibly larger alpine glacier extending from east to west.   

However, at a minimum, the lateral and medial moraines of both glacial ice sheets and the terminal moraine 

for the continental glacial ice, were most likely redistributed, and torque would most likely eventually bend the 

alpine glacier towards the south.  This can create unique structures and glacial deposition where the mass of 

a continental glacier is SIGNIFICANTLY greater than the mass of the alpine glaciers. 

The Vashon Stade originated near the origin of the Fraser River, near Black Rock, Mountain (8,796 – feet 

ASL) in the Canadian Rocky Mountains, with the continental glacial ice in the River Valley, extending 1,375 

kilometers (approximately 858.38 miles), to the mouth of the Fraser River in the Strait of Georgia.   

The basin the continental glacial ice came from is approximately 84,942 square miles in size. 

The alpine glaciers rarely extended more than 70-miles west of the Cascade Range crest and the source area 

for Mount Daniel is approximately 500-square miles in size.   

This is why SNR’s licensed geologist and specialty geologist believes that each east to west alpine glacier, 

north of modern day Tacoma, Washington, was simply “bent” to the south, eventually being incorporated into 

the continental glacial ice sheet. 

However, it was the glacial recession that made the most significant changes to the geomorphology of the 

Puget Lowlands and to the types of geologic deposits that very different from glacial advance deposits.   

It is the glacial recession that create a tremendous number of glacial meltwater channels, which became relict 

by the time that all glacial ice in the Puget Lowlands had retreated to the highest elevations of the mountains, 

and the continental glacial ice left the Puget Lowlands in what is now northwestern Whatcom County. 

Additionally, it is very common to find alpine glacial lodgment till beneath the Vashon Stade advance outwash 

deposits, which are in turn covered with continental glacial ice deposited glacial lodgment till.   

This makes interpreting the depositional environment somewhat more difficult than if there were not two 

glaciation events overlapping each other. 

The geologic deposits on the subject property are exclusively glacial lodgment till of Vashon age, based on 

field studies that included augering into the ground surface to 36” below the ground surface at locations 

selected in the field, in a manner that covers virtually all of the subject property (Figure19). 
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Figure 19 - 3-D air photograph of the subject property and vicinity showing the sample plot locations studied during the 
field studies conducted on 04-09-2018 

The geology of any site is what is found to be present on the site when conducting geologic and hydrogeologic 

field studies.  It is NOT what is shown on a geologic map, because no geologic map includes sufficient field 

studies to be able to be accurate enough to locate the actual contacts between different types of deposits.  

Additionally, virtually all geologic maps are interpretations made by field geologists based on the geologic 

studies and field studies that were conducted to create the map.  An excerpt of the geologic map that includes 

the subject property is presented as Figure 20. 

 

Figure 20 - From the Geologic Map of the Carnation 7.5-Minute Quadrangle, King County, Washington, 2010, 
Dragovich, J. B. et al, WDNR, WGS, 2018 
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As can be seen on Figure 20, the geologic map excerpt suggests that recessional glacial lake deposits are 

present on the subject property with the geologic map using the nomenclature of “Qglr”.  

However, SNRs licensed geologist and specialty geologist’s geologic reconnaissance studies, which included 

eight sample plots, where the soils were observed to a depth of 36 inches below the ground surface (the 

maximum reach of the Oakfield model C soil sampler that was used); suggest, that there are no glacial lake 

recessional deposits on the subject property.  

In fact, virtually all of the mole and possibly gopher mounds observed on the subject property, were clearly 

composed of Tokul soils as was the case with every single one of the eight sample plots were soil samples 

were collected and studied, to a depth of 36 inches below the ground surface. 

However, the well logs for this area do suggest that glacial lake deposits are present at or very close to the 

ground surface in the northern portion of Section 13 of T26N R06E, WM; which is the section located 

immediately north of Section 24 where the subject property is located in the southeast quarter of the northeast 

quarter. This suggests that the geologists who prepared the Geologic Map of the Carnation 7 ½ minute 

quadrangle, located these recessional glacial lake deposits on the geologic map too far south. 

Although the geology of the area suggests that the maximum elevation of glacial lakes Snoqualmie was 

slightly higher than 500 feet above sea level, although technically it could be lower due to the presence of 

spillways to the west, which are located at lower elevations closer to 450 feet above sea level.  

However, at the time when glacial Lake Snoqualmie was present during the glacial recession, the depositional 

environment was one that is called a fluvial deltaic depositional environment. This simply means that there is 

a relatively short reach of the east to west trending glacial meltwater channels, with the mouth of these 

channels being located on the eastern shoreline of glacial Lake Snoqualmie. 

In many cases, the glacial Lake actually extended easterly into these meltwater channels and in some cases 

such as areas on the North Fork of the Stillaguamish River, the glacial lake waters extended miles upstream. 

Regardless, every single glacial meltwater channel regardless of size, created delta fans on the eastern 

shores of glacial Lake Snoqualmie. In fact, it is believed that there were hundreds of meltwater channels 

discharging into glacial Lake Snoqualmie; each of which created its own delta fan.  

With all of the Alpine glacier glacial meltwater constantly entering glacial Lake Snoqualmie and with this water 

being drained from the lake via numerous spillways to the west, southwest, currents would have developed 

in the lake especially around the shoreline areas. This strongly suggests, that any fine-grained lacustrine 

deposits, should only be found near the center of the lake and should not be found near the shorelines of the 

lake. 

The bare earth LiDAR imagery, does suggests that there are several smaller meltwater channels that entered 

this Lake to the north and south of the subject property; however the much larger relict glacial meltwater 

channel that now has the underfit Cherry Creek located on the floor of the meltwater channel, is interpreted 

to have had significant flows of glacial meltwater entering glacial Lake Snoqualmie. 
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However, there is no evidence that lacustrine deposits of fine materials were deposited in the vicinity of the 

eastern shoreline of the glacial Lake Snoqualmie. However, there are numerous meltwater channels in the 

vicinity of the subject property and elsewhere along the eastern portion of the Snoqualmie River Valley which 

have some of the characteristics of modern day rivers; except that most meltwater channels, do not have 

ground water base flow. These larger meltwater channels, like any other river or stream, will flood and create 

a floodplain. 

Distal floodplain deposits that are in the areas of ineffective flow flood storage, will have flood fringe deposits, 

which are almost identical to fine lacustrine deposits. In fact, the mineralogy and the geology of these deposits 

is almost identical. This is why, more studies should have been conducted by the geologists who created the 

geologic map of the Carnation quadrangle that focused on the depositional environments; more than the type 

of deposit is present in a specific area.  

Geologically speaking, the depositional geology of the subject property and vicinity, does not suggest that any 

glacial Lake fines deposits should be deposited anywhere in the vicinity of the subject property. However, it 

is very possible, that some distal floodplain deposits can be present in the vicinity of the subject property. 

Regardless, the most accurate determination of what geologic materials are deposited on the subject property 

can only come from geologic studies conducted on the subject property that include subsurface studies on 

the characteristics of these deposits. There is nothing more accurate for determining what type of geologic 

materials are present on the surface than actually conducting geologic studies in the study area. 

In other words, there is nothing more accurate than actually observing what type of deposits are on the subject 

property and whatever is determined to be present in the field while conducting these geologic studies is what 

is actually present on the subject property; not what’s on the geologic map. The same goes for soil maps, 

which have much less field studies conducted that the geologic map does. 

The typical 7 ½ minute quadrangle geologic map which is at a scale of 1:24,000 (which is identical to the scale 

of the soil maps), will have 1,000 to 2,000 hours of geologic field studies conducted as part of the preparation 

of the map. The areas that were not studied directly in the field, are interpreted from previous geologic studies 

conducted in the same area. However, the SCS and NRCS soil maps typically have 2 to 3 days of selected 

areas that are studied for verification purposes; that the soil scientists call, ground truthing. 

The ground truth thing studies, are not conducted until the soil map has been prepared based exclusively on 

remote sensing data, USGS topographic maps, geologic maps that were available at the time the area was 

mapped, and somehow on the vegetation that is present in different areas (it is a mapping method that is 

unique to soil scientists based on concepts invented by the soil scientists that are not necessarily based on 

any science).  

The only other maps that use less field studies or as the soil scientists say “ground truthing”, then the SCS or 

NRCS soil maps (it should be noted that the soil map for the vicinity of the subject property is from the soil 

survey conducted for King County in 1948 by the Soil Conservation Service (SCS); is the, Department of the 

Interior, US Fish and Wildlife Service, wetland inventory maps; because the USFWS Wetland Inventory map 

do not include ANY field studies of any kind.  



Mendoza Real Estate, LLC 
Attn:  Ms. Irene Mendoza 
Growth Management Act Critical Areas Reconnaissance Studies Letter Report 
Proposal Number 05-018-007 
April 28, 2018 

 

 
 

Page | 34 

Regardless, the Geologic Map of the Carnation 7.5-Minute Quadrangle, 2010, does include the interpretation 

of 6-meter resolution bare earth, LiDAR imagery. This is why, this geologic map shows much more detail on 

the structural geology then the geologic maps did in the past; especially in Washington State, primarily 

because of the educational background the geologist got from the Puget Sound Universities, especially 

universities such as Evergreen College and Huxley College; however in Western Washington University and 

Washington state University and even the University of Washington apparently did not dedicate a lot of 

resources to their earth sciences division. 

In other words, it was not until approximately 2007, then any geologic map prepared in Washington State by 

the department of geologic sciences (that is now called the Washington Geologic Survey) that is part of the 

Washington State Department of natural resources, began to even use the nomenclature on geologic maps 

that have been used for decades in other states such as California. In fact the older geologic maps did not 

even bother to differentiate the different types of glacial deposits that are present in the Puget Lowlands. 

Instead, these geologic maps simply showed all glacial deposits to be simply called, “glacial drift”. 

Additionally the older Washington state geologic maps rarely if ever showed any structural geology 

whatsoever, even though it is standard and customary to include all structural features that are observed in 

the field or have been identified during special geologic studies. But at a minimum, all geologic maps should 

show the locations of known fault locations, it should also show the locations of all known folded areas, and 

they should show the structural geology for all of the north to south troughs, which includes the Snoqualmie 

River Valley. However it seems that Washington state geology has evolved ever since the first bare earth 

LiDAR imagery became available in 2003. However, this 2003 bare earth LiDAR imagery, was limited to King 

County, which paid for the flights necessary to obtain the LiDAR imagery. 

Interestingly, King County was less interested in the bare earth LiDAR imagery obtained as actual data from 

the 2003 LiDAR data acquisition flights the County paid for.  What the County REALLY wanted, was the 

topographic data obtained from the LiDAR data that is typically accurate to within 0.02 of a foot (about ¼-

inch). 

 There was an important reason to have accurate elevation data, because the FEMA had hired the Department 

of Ecology to prepare the preliminary flood insurance rate maps (PFIRMs) for most or all of King County. 

However when the PFIRMs were made available, it was clear that virtually every single PFIRM was completely 

wrong, with base flood elevations being shown to be 15 feet higher than they were in the original FIRM in 

many areas, especially the River Valleys. In other words King County needed to have very accurate elevation 

data to be able to challenge the PFIRMs Ecology prepared.   

This is because, the new PFIRMS would place 1,000s of parcels that were out of the base flood elevation of 

the floodplain, and placing them in the actual floodway of the River. This meant that many people could not 

get flood insurance even though they were entitled to buy it if the correct elevations have been used to 

determine the base flood elevations. It also meant that thousands of people would end up having to buy flood 

insurance who never had to purchase it before. 
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This was a big deal to King County, and with the LiDAR data the County obtained from the 2003 LiDAR flights, 

the County had the most accurate elevation data that existed at the time for the entire County. These data 

were used to create new base flood elevation maps using the correct elevation data that was derived from 

LiDAR data. 

Regardless, geologist were just as excited about the bare earth LiDAR imagery as they were having accurate 

elevation data, however, it was not until 2006 at the United States geological survey paid to have much of the 

Puget Lowlands flown in LiDAR equipped planes. This was also, 6-meter resolution LiDAR, however this bare 

earth LiDAR imagery was still revolutionary in allowing geologist to identify structural geologic features on the 

ground surface much more easily. 

Additionally, since 2007, almost all geologic maps prepared by the Department of Natural Resources, 

geosciences division, included the data that was obtained from bare earth LiDAR imagery. This includes, the 

geologic map of the Carnation 7.5-Minute Quadrangle, King County, Washington, the excerpt from Figure 20 

is from. However, SNRs licensed geologist and specialty geologist, who is very familiar with geologic mapping 

has found that this geologic map is not as accurate as it could be; if the geologist who prepared the map paid 

more attention to the actual depositional environments. Instead, these geologists paid much more attention 

to the structural geology they were able to add to the map, based to their interpretation of the LiDAR bare 

earth imagery. 

However, unless extensive geologic mapping is done in every quarter section of the 7.5-Minute quadrangle, 

it is the depositional environments that provide the information that can be interpreted to infer which type of 

geologic deposits are present on the ground surface in the map. Additionally, these geologists have to be 

completely familiar with virtually all glacial deposits depositional environments. It is a proven fact, that fine 

lacustrine deposits do not develop anywhere near the front of the delta fan nor are these lacustrine geologic 

materials typically deposited on or near the glacial lake shoreline. 

Fine materials like clays, cans days suspended in water for extended periods of time, before the reach an 

area that is completely still, so that these very small particles can settle to the lakebed. Although silts are 

slightly larger and clays, they also require a very still environment for them to be able to settle out of the water 

and end up on the lake bed. Silts range from 3.9–62.5 µm in size, and clays range from 0.98–3.9 µm, with 

this clays having a larger surface area by weight than the silts. 

This means that the clays which are smaller than the silts and have a larger surface area take a very long 

time to eventually settle to the lakebed floor. The silts are larger so they are heavier, however they have the 

shape that is similar to all mineral grains, which is anywhere from angular to rounded.  

However clays, have very different types of grains which SNRs licensed geologist and specialty geologist 

prefers to call particles, because these particles of clay are actually flat flakes that interlock together. Because 

the clays are lighter (have less mass) and have more surface area you will take much longer for the clays to 

settle to the bottom of the lake then for the silts which still take a very long time to several to the bottom of the 

lake. 
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These deposits tend to be near the middle of the lake, simply because this is typically the area of the lake with 

the stillest waters; in both clays and silts typically will not sink to the bottom of the lake as long as there are 

any currents or turbulence occurring in the lake.  

It is somewhat like a sandstorm, with the heaviest materials in the sand falling out the air first, and the silts 

and clays can be lifted to extremely high altitudes and can be deposited hundreds of miles away from where 

the sandstorm occurred. All it requires is fairly still air for these smallest geologic materials to begin settling 

from the air in the form of dust. 

As can be seen on the geologic map shown as Figure 20, the city of the ball and vicinity, including the subject 

property, does have what would be considered to be moderately significant structural geology, however most 

of the geology in the Duvall area, is fairly straightforward where it is not been affected by structural geologic 

features.  

Additionally, the Geologic Map of the Carnation 7.5-Minute Quadrangle is known to be inaccurately depicting 

the geology of the subject property; because the subject property was studied in detail by SNRs licensed 

geologist and specialty geologist. In he did not find any lacustrine deposits anywhere on the subject property; 

with him finding that the entire subject property is covered with Tokul soils and all Tokul soils are formed in 

very well indurated glacial lodgment till. 

In other words, the geologic deposits on the subject property are glacial lodgment till was deposited Vashon 

age continental glacial ice sheets during the glacial advance of the Puget lobe. Additionally, SNRs licensed 

geologist and specialty geologist did not observe any natural surface water features anywhere on or in the 

vicinity of the subject property. 

Additionally, no obvious structural features were observed during the field studies; which is not unusual in the 

Puget Lowlands, because the vegetation in the Puget Lowlands typically hides these structural features.  

Additionally, many of the structural features that could be observed after the glacial retreat, and have been 

subsequently buried by more recent Holocene deposits. In fact, the Snoqualmie Valley Fault No. 1 cannot be 

visually observed in the northeast corner of the subject property.  

However, there is direct evidence that a significant fault trace with a strike slip component is located in the 

vicinity of the subject property. 

The location of the Snoqualmie Valley Fault No. 1, was most likely determined by the geologist who prepared 

the map by correlating the ages of the deposits at the surface. And in this case, older glacial deposits are 

located east of the fault and younger glacial deposits are located west of the fault at the same topographic 

elevation.  

This means that there was uplift to the East and down drop to the West; however the geologist who prepared 

the geologic map of the Carnation 7.5-minute quadrangle map filled to designate the geologic features that 

allowed them to interpret that this fault is also, primarily a strike – slip fault. Because both sides of the fault 

moving in opposite directions, the separation of geologic features should be relatively easily observed. 

However, there are no offsets of geologic deposits shown on the geologic map. 
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Regardless, the subject property is located in an area where glacial advance ice contact deposits are present 

in the form of glacial lodgment till. The soils that formed in the glacial lodgment till have been identified to be 

Tokul soils per the official soil series description from the NRCS.  

There are no springs or seeps or any other indicators of active ground water hydrology on the site, and to a 

depth of at least 36 inches below the ground surface, there is no ground water present; nor are any aquic 

conditions or hydric soils present. 

In fact, it is virtually impossible for the subject property to have the regulatorily defined wetland hydrology of 

saturated soil conditions; as these conditions are defined in the 1987 Corps of Engineers wetlands delineation 

manual’s glossary on page A11.  

Additionally, none of the geologic features that fall under the wetlands regulatory umbrella were observed to 

be present on the subject property.  The features that fall under the wetlands regulatory umbrella per the 

United States Environmental Protection Agency’s webpage at the following URL, 

:(https://www.epa.gov/wetlands/wetlands-classification-and-types#marshes).What virtually all wetland 

specialists, including those that work for municipalities, Washington State Departments, and even Corps Staff 

do not realize is that the term “wetlands” is not a proper noun, it is an adjective, describing how certain geologic 

features are regulated under federal, state, and most municipal codes in Washington State.  

This is spells out, in the definition for a wetland, which actually describes some of the geologic features that 

fall under wetlands regulatory umbrella.  This definition for what a wetland is in federal rules, State law, and 

municipal codes and is identical in all federal and state codes, although some municipal codes are inconsistent 

with the federal and State definitions.  The following is from the United States Environmental Protection 

Agency’s rules in 40 CFR 230.3: 

(iv) Wetlands. The term wetlands means those areas that are inundated or 
saturated by surface or groundwater at a frequency and duration sufficient to 
support, and that under normal circumstances do support, a prevalence of 
vegetation typically adapted for life in saturated soil conditions. Wetlands 
generally include swamps, marshes, bogs, and similar areas. 

The geologic features that fall under the “wetlands” regulatory umbrella include the geologic features identified 

in the definition for a wetland as, swamps, marshes, bogs, and similar areas.  First of all, the geology of a 

swamp is very different from a marsh, and both are very different from a bog.   

Regardless, the USEPA lists the geologic features that fall under the wetlands regulatory umbrella and divides 

these geologic features into four categories:   

Marshes, swamps, bogs, and fens, which included different types of the “similar features” described in the 

definition for a wetland.  The following table lists the geologic features that the USEPA indicates, fall under, 

the wetlands regulatory umbrella: 

Table – 1 – List of Geologic Features that fall under the “wetlands” regulatory umbrella, USEPA 

https://www.epa.gov/wetlands/wetlands-classification-and-types#marshes
Toshiba
Highlight
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MARSHES SWAMPS BOGS FENS 

Tidal Marshes Forested swamps Northern bogs Fen 

Non-tidal Marshes Bottomland Hardwoods Pocosins  

Wet Meadows Shrub swamps   

Prairie pot holes Mangrove swamps   

Vernal pools    

Playa lakes    

None of these geologic features are present on the subject property; however, due to the drainage problems 

on the subject property and the diversion of point source storm water into the northern and northeastern 

portions of the subject property would most likely be misidentified as a “wet meadow”, by wetland specialists, 

regardless of who they work for.   

This is because wetland specialists rarely, if ever, look for the source of any hydrology that may be present.  

They do not make geomorphologic interpretations, and they have virtually NO training in the geological 

sciences, or even in the soil sciences (there is no licensing for soil scientists or wetland specialists in 

Washington State).   

Additionally, the “PWS” issued by the Society of Wetland Scientists, a private organization, is not recognized 

by Washington State as being a valid certification.  

This is partly due to the fact that SNR has found that NO University in Washington State has any scientific 

degree (BS and MS) for wetland science (the UW has a “certification program”, that is a 9-month course.  

However, the certification is not recognized by the Washington State Department of Licensing) and the 

standards to become a licensed wetland specialist would need to be at least equivalent to the requirements 

to obtain a PG license and a specialty license in hydrogeology. 

To obtain ONLY the LG (Licensed professional geologist) license, requires at a minimum, that a BS degree 

in the geologic sciences from a University that includes the mandatory core courses in geology established 

by the Geologist Licensing Board.   

A graduate must then that the national test for a GIT (Geologist in training) and must work under a licensed 

geologist for a minimum of 5-years, before the geologist can take the national geologists exam, and if the 

geologist passes the test, he or she will be issued a license as a licensed geologist (LG). 

To obtain the hydrogeologist specialty geologist, a LG must work under a licensed hydrogeologist for 5-years 

before the geologist can take the national exam for hydrogeologists.  If the geologist passes the exam, they 

are eligible to receive a specialty license in the hydrogeologic sciences.   
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If a geologist wants to have a license in the other specialty of geology, engineering geologist, the same 

process must be followed to obtain a license in hydrogeology, except the geologist must work under a licensed 

engineering geologist for 5-years and take the national exam for engineering geology. 

In other words it requires at a minimum that the applicant have a BS degree in the geologic sciences at a 

university that includes the geologic core classes required by the Geologist Licensing Board and up to 15 – 

years of working under an LG, LHG, and LEG, and must take four national exams. 

There are NO minimum educational requirements, any national exams, or any requirements to work under a 

licensed geologist or specialty geologist for 5-years before you can take the national exam for a geologist, 

hydrogeologist, or engineering geologist for wetland specialists, including those who obtained a PWS from 

the private organization, the “Society of Wetland Scientists”.  

There is NO certification in any discipline for identifying surface water features and classifying these geologic 

features per the classification system that pertains to the feature.  Streams and rivers must be classified using 

the fluvial geomorphologic classification system and the identification of these features and geologic 

classification falls under the geologic sciences and especially for critical areas of any type, a licensed in 

geology (at a minimum) is required to identify and classify streams and rivers, and ponds (using several 

branches of the geologic sciences, including limnology). 

Additionally, no one who is unlicensed can practice any branch of the geologic sciences pursuant to RCW 

18.220.020 nor can anyone practice geology for others without a license in the geological sciences, pursuant 

to RCW 18.220.010 (12).  This is especially the case with critical areas studies, because ALL critical areas 

enforcement is through the State’s Police Power, which typically results in unconstitutional takings of private 

property, which the GMA prohibits, pursuant to  RCW 36.70A.370.   

This chapter of the Growth Management Act requires the Washington State Attorney General’s Office to 

prepare an “Advisory Memorandum: Avoiding Unconstitutional Takings of Private Property”, which is 

supposed to be read and understood by all public servants who are associated in anyway with the 

municipality’s Growth Management Act, critical areas ordinance.  A discussion on the requirements of RCW 

36.70A.370 and a link to download the 2015, “Advisory Memorandum” can be found at 

http://www.atg.wa.gov/avoiding-unconstitutional-takings-private-property. 

SURFACE AND SUBSURFACE GEOLOGY AND HYDROLOGY USING WELL LOGS 

The Department of Water Resources (DWR) was an independent “Department and at one time “Division”, of 

the Washington State that regulated the state’s ground and surface water resources.  In fact in the 1950s, the 

Washington State Legislature made the “mission” for the DWR, to identify, characterize, and quantify the 

State’s ground and surface water resources. 

The DWR began publishing “Water Resource Bulletins” in the early 1960s until the Department of Ecology 

was created in 1972, when the DWR was moved to this new Department of Ecology (Ecology) as a division.  

After this occurred, the Water Resource Bulletins, “faded away” and stopped.  However, NONE of the Water 

Resource Bulletins included any actual new studies to identify, characterize, and quantify the State of 

Washington’s water resources (surface and ground water). 

http://www.atg.wa.gov/avoiding-unconstitutional-takings-private-property
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However, since the DWR was created, its primary purpose became associated with the issuance of water 

rights for wells or surface water features, that were used agriculturally, or for any other purpose than domestic 

water use.  In 1945, the State Legislature created two types of “exempt water wells” (exempt from obtaining 

water rights from the DWR); these are the conditionally exempt domestic water wells which automatically 

came with 5,000 gallons of “water rights”.   

However, the DWR can reduce that number of gallons these conditionally exempt domestic water wells can 

produce in a 24-hour period, if the DWR believes that these wells have the potential to impact any senior 

water rights or if the production of ground water from the conditionally exempt domestic water well has the 

potential to reduce instream ground water base flow. 

However, as discussed above, there is a second type of exempt water well which can be used to irrigate up 

to a half-acre of landscaping or to fill stock watering ponds.  This type of well is 100% exempt from any 

restrictions from the DWR and from ANY health department input.  This is because these 100% exempt water 

wells cannot be considered a source of an adequate potable water supply. 

Regardless, the DWR has been the official Department where drillers or well diggers send well logs to for 

decades.  State law technically requires a well log for any subsurface excavation that is deeper than it is wide.  

This is why geotechnical borings require well logs and it is why resource protection wells also require well 

logs.  In fact, wells that are properly abandoned (in accordance with Chapter 18.104 RCW, Title 90 RCW, and 

WAC 173-160) also require well logs. 

The well logs are almost always prepared by a licensed water well driller or digger, however, on rare 

occasions, the well log, will be completed by a licensed geologist or hydrogeologist (typically for the description 

of the geologic units and stratigraphy of these units that are encountered while drilling or digging a water well).  

If the well logs are properly completed, they can provide a wealth of information on the surface geology, 

subsurface geology, stratigraphy, and subsurface, ground water hydrology.   

For drilled wells, the well log can include other valuable information on the characteristics of the aquifer that 

the well is producing from.  However, ALL dug wells produce unsaturated zone ground water hydrology, with 

the logs for these wells often indicating where unsaturated zone flow is occurring in the unsaturated zone and 

typically this can provide information on the total depth of the unsaturated zone, especially if a confining layer 

is present beneath the unsaturated zone.   

SNR’s licensed geologist and specialty geologist extracts all of the scientific data from the well log that is 

legible, for well logs that are correctly located under the PLSS and/or by site address, for well logs that are 

properly completed as required by law (many well logs are incomplete), and for well logs that provide 

information on the depth where a ground water aquifer (or unsaturated zone flow in the unsaturated zone for 

dug wells), was intercepted during the drilling of the well. 

If the depth to the top of the ground water aquifer is NOT provided in the stratigraphic description of the 

geologic materials encountered while drilling (or digging) a well, typically, the driller will install well screens or 

perforations in the low carbon steel casing where the ground water aquifer was encountered.  The perforations 

provide little information on the materials in the aquifer, but the screen sizes does. 
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The screens are sized to the size of the grains in the aquifer, with smaller sized screens used where the grains 

in the aquifer are smaller and may include more silt.  Larger well screens can be used for larger grained 

sediments and even gravel aquifers.  

 In other words, there is plenty of scientific data on virtually all legible well logs; but the amount if information 

dramatically increases when the driller adheres to state law and properly completes the well log. 

INTERPRETATION OF THE WELL LOG FOR THE WATER WELL LOCATED CLOSEST TO THE 
SUBJECT PROPERTY 

As previously discussed the closest water well to the Subject Property is the Anderson Water Well, with this 

well, being located almost due south of the southeastern portion of the subject property, with an address of 

12960 NE Big Rock Road, Duvall, WA  98019; with this well having a PLSS location of the NW ¼ of the SE 

¼ of Section 24, Township 26N, Range 06E, Willamette Meridian.  

The subject property is located in the SE ¼ of the NE ¼ of Section 24, Township 26N, Range 06E, Willamette 

Meridian.  The location of the Subject Property and the approximate location of the Anderson water well are 

presented on Figure (21).   

This figure uses a Washington State Department of Fish and Wildlife (WDFW), SalmonScape map that has 

the PLSS system and hydrology layers turned on.  The Anderson Well Log is provided as Figure 11 in this 

document. 

 

Figure 21 - Location of Subject Property and the approximate location of the Anderson water well, on a WDFW, 
SalmonScape Map with hydrology layers turned on, WDFW SalmonScape, 2018 

The well log for the parcel located almost due south of the southeast corner of the subject property.  Per the 

Anderson well log, the Tokul soils are approximately 3-feet deep and the glacial lodgment till the Tokul soils 

formed in is suggested to be only 5-feet thick and is underlain by some boulders and gravelly sands that 

coarsens upwards. 
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This suggests that the glacial lodgment till is underlain by advance outwash deposits, that fine downwards to 

sequences of silty well sorted fine sands and thin lenses of slightly silty, moderately sorted medium to coarse 

sands, with some of these lenses having unsaturated zone preferential flow at a depth of approximately 18-

feet below the ground surface. 

This well was drilled to 240-feet below the ground surface in an attempt to find a higher yielding confined 

aquifer, however, none were encountered and drilling was stopped at 240-feet below the ground surface.   

However, the casing only extends to 205-feet below the ground surface because the well hole collapsed below 

205 – feet below the ground surface; even though the well casing is perforated from 25 – 60 feet below the 

ground surface (the casing is not typically installed to the depth of the well if the casing is going to be perforated 

to a maximum depth of 60-feet below the ground surface).   

Regardless, the only ground water encountered within 20-feet of the ground surface was minor unsaturated 

zone preferential flow at 17 – 18-feet below the ground surface.  Although, the deeper ground water is 

produced from dozens of small confined aquifers, in the form of lenses of more permeable geologic material 

that are in much less permeable geologic materials. 

The Anderson well is located close enough to the subject property to typically have very similar surface and 

subsurface geology and stratigraphy, and the same or similar subsurface hydrology. Based on the Anderson 

water well and 8-36” deep borings on the subject property, wetland hydrology that meets the definition of 

saturated soil conditions, on Page A11 of 1987 Corps Manual’s glossary cannot be present.   

This combined with the lack of aquic hydrologic conditions which contributed to the absence of soils that have 

any hydric soil characteristics.  It should also be noted that the due to the disking and plowing of soils on the 

subject property, what would normally be the ”A” and “B” soil horizons are missing.   

However, a thin proto-soil has begun to form in the upper 1 – 3 inches of the ground surface.  This can create 

conditions that can be mistakenly identified as a depleted soil beneath soils with a dark matrix.  However, this 

is simply that natural colors of these soils that is associated with former agricultural activities and has nothing 

to do with aquic conditions being present. 

Additionally, Tokul soils will not create hydric soil conditions for several reasons, with the very low amount 

organics in these soils being one of the primary reasons.  Additionally, the upper four-feet of the ground 

surface, outside of the, at or below, mean sea level areas of the marine shoreline, is a zone of aeration for 

atmospheric oxygen (this is why septic leach fields cannot be deeper than 48-inches below the ground 

surface.  

 It is also the zone of ground water infiltration of surface water generated by precipitation and this water has 

high levels of dissolved oxygen, in an “unsaturated zone” that ranges from 36 – 45 inches below the ground 

surface, before there are no soils at the sharp contact with the underlying glacial lodgement till (the “parent” 

material). 

In other words, two of the three wetland indicators are missing, wetland hydrology as defined on page A11 of 

the 1987 Corps Manual’s glossary, and hydric soils.   
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With both of these missing, the vegetation cannot be wetland vegetation, because if even only one indicator 

is missing a wetland area cannot be identified to be present.  Additionally, the 1987 Corps Manual makes it 

clear that wetland vegetation cannot be identified as being present if wetland hydrology and hydric soils are 

not present. 

HISTORY OF THE CITY OF DUVALL 

Every geologic study, including all branches of the geologic sciences, includes research on the history of the 

area, because human activities can cause a lot of changes to formerly pristine old growth forests; especially 

surface water hydrology.  Because water is considered to be a common enemy to the use of the land, 

especially agricultural land (this is why there is a Common Enemy Doctrine, which was finally addressed by 

the State of Washington Supreme Court in 1999, in a case called Currens v Sleek regarding what is covered 

by the Common Enemy doctrine and what is not). 

However, all areas that are being settled for the first time; especially when aggressive logging is being 

conducted, it is only a matter of time before the land is completely changed and virtually everywhere in the 

Puget Lowlands has been disturbed by human activities, that can be misidentified as being natural, such as 

the older agricultural drainage ditch systems that were commandeered by municipalities to become part of 

the municipal storm water system.   

These historic features eventually become identified as natural streams, which is a violation of the federal 

Water Quality Act of 1987, however, most municipalities are willing to take the risk (providing they know the 

federal laws) of violating federal law, rather than purchasing easements from every person whose property 

the point source conveyances is located on (or storm water detention).   

The general Municipal Stormwater NPDES permit does require that any point source MS4 system have an 

easement anywhere where this system crosses private property, because all permitted, point source MS4 

systems must be regularly maintained; without committing a trespass onto private property. 

Interestingly, the settlement of what would become Duvall, did not occur until after the 1873 Land Office Map 

was published.  Although the Town of Cherry Valley was starting to be settled around this time and Francis 

and James Duvall, homesteaded the hilly area located to the south of the Town of Cherry Valley, for logging 

purposes, sometime between 1872 and 1875. 

The Town of Cherry Valley’s primary revenue generating source, was from agricultural activities taking place 

in Cherry Valley and the area of the Snoqualmie River Valley that is located north of the modern day 

Woodinville – Duvall Road and to the north.   

However, logging activities were also conducted in this area and by the time that most of the logging had been 

completed by the Duvall’s and the Citizens of the Town of Cherry Valley, logging companies began moving in 

to harvest the trees located to the east of the existing Homesteads. 

These companies built their own railroads so that they could log areas that were located too far from the 

Snoqualmie River to be able to float the logs down river.   
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However, the biggest change occurred in 1909, when the Great Northern and Chicago, Milwaukee and St. 

Paul railroads began building a line along the river, but the town of Cherry Valley was in the way. 

After much negotiation, the railroad agreed to move the town to its present location and for the next year 

homes and businesses were moved south and up the hill. Some of these buildings, such as Hix Market and 

the Grange Hall, are still standing today.   

However, there was a distinct advantage to move to the new location because almost all of what became the 

Town of Duvall was located out of the Snoqualmie River floodplain and did not flood even during significant 

flood events. 

However, at this time, farmers were using the floor of the Snoqualmie Valley to raise crops, to conduct dairying, 

and the raising of livestock (and chickens for eggs and for meat).  One of these early farmers was Dougherty, 

whose farmstead, is located on a hill in the northwestern portion of what was the Town of Duvall, with the 

farmstead descending into the Cherry Valley and to the west, onto the floor of the Snoqualmie River Valley.   

Dougherty worked with other farmers in the area to construct an agricultural drainage system to make the 

farms on the Valley floor more productive.  This includes the agricultural drainage ditch main agricultural 

drainage conveyance that bounds the western portion of the Valley Floor, draining to the Snoqualmie River 

to the north.   

This main agricultural conveyance was eventually called the “Pearson Eddy” slough, even though it was a 

manmade agricultural drainage system. 

The Dougherty homestead is now a national historic landmark and has been restored and on display to the 

public at different times of the year to this day.   

However, the agriculture of the Valley changed significantly when the world-famous Carnation Dairy, a dairy 

operation that located in Tolt in 1910 (from Auburn, Washington).  With the Carnation Dairy building the 

Carnation Farm northwest of what was called the City of Tolt, Washington. 

The Carnation Dairy Company convinced virtually every farmer in the Snoqualmie River Valley to take up 

dairying, using a breed of Holstein cows developed at the Carnation Farm, because only this breed of cow 

produced milk with the amount of butter fat required by the federal government for condensed milk. 

This led to virtually all farmers in the Valley conducting dairying for the Carnation Dairy Company, with the 

milk being brought to the condensery located to the north in Monroe, Washington.  This led to the continuing 

population growth in the Valley and in Duvall and the City of Tolt; which, in honor of the largest employer in 

the Valley, renamed the City to Carnation, Washington. 

The town of Duvall occupied mostly the western portion of the Duvall’s homestead, however, as the population 

increased, the town expanded to the east higher on the slope of the eastern Horst of the Snoqualmie Valley, 

horst and graben trough that was created by the easterly moving Juan de Fuca oceanic tectonic plate 

subducting beneath the westerly moving North American continental tectonic plate; in what became called 

the Cascadia Subduction Zone, the ONLY subduction zone in the continental United States.   
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This subduction zone is responsible for the mountain building of the Cascade Range and contributed to the 

creation of the Olympic Mountains, and is what has strongly folded and faulted the Puget Lowlands, while at 

the same time, is generating overall uplift of the Puget Lowlands. 

This subduction zone is also what is responsible for the Cascade volcanos, that extend from the South at 

Mount Lassen and to the north at Mount Baker, in the continental United States; however, the Cascade Range 

and Cascade volcanos continue north into Canada and even further north to the Gulf of Alaska, where this 

same subduction zone plunges beneath the westerly moving North American continental tectonic plate. 

These compressional forces, combined with the uplift generated by the subducting Juan de Fuca oceanic 

tectonic plate, created numerous north to south troughs in the Puget Lowlands, all of which have horst and 

graben geomorphology, that has been refined after several million years of erosion from precipitation and the 

repeated alpine and continental glaciation events that entered and retreated from the Puget Lowlands. 

This created some problems because the slopes on the eastern horst were relatively steep and got steeper 

with altitude, and these slopes have a general average dip to the west at approximately 4% slope.  This 

became somewhat of a problem as residential development moved from the west to the east in the Town of 

Duvall and especially by 1913.   

Because, on January 6, 1913, the Town of Duvall became the City of Duvall as an incorporated city.  With the 

creation of a City, the City of Duvall had to begin addressing storm water related issues as more impervious 

surfaces were added and more vegetation was removed as the City continued to grow to the east and south. 

EARLY MUNICIPAL STORM WATER SYSTEM VS. MUNICIPAL POINT SOURCE MS4 STORM WATER 
SYSTEM   

To address the additional surface water generated where logging and the construction of single family 

dwellings and an early transportation network; the city used the same methods that were used for agricultural 

drainage systems, using a combination of ditch excavation and existing relict glacial meltwater channels that 

had become part of the ephemeral drainage system for the area.   

Because this municipal storm water system, did include relict glacial meltwater channels (whose source water, 

melting glacial ice, completely left the Puget Lowlands approximately 9,500 years ago), over time, the citizens 

began identifying this municipal storm water system as being natural streams and the locals even gave names 

to these features.  However, these features have always been part of the City of Duvall’s municipal storm 

water system. 

This municipal storm water system began to be regulated under the Water Quality Act of 1987, in 1987, 

because the 1987 amendments to the Clean Water Act amendments of 1987, was the first amendments of 

the amended Water Pollution Control Act of 1972, that began regulating storm water the same as waste water 

from waste water treatment plants. 

In fact, the 1987 amendments of the 1977 Clean Water Act amendments, regulatorily became effective 

immediately after the United States Congress passed the 1987 amendments, called the Water Quality Act of 

1987.   
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This Act makes it unlawful to discharge ANY pollutants into any Waters of the United States without the 

required, municipal stormwater NPDES permit.   

However, USEPA Region 10 authorized Washington State to administer certain provisions of the Water 

Quality Act of 1987; these include Section 402 of the Act, and Section 401 of the Act.  Section 402 of the Act 

(33 U.S.C. §1251 et seq.), is the section that pertains to obtaining storm water NPDES permits. 

Section 401 is a certification program that is to insure that pollutants discharged by any point source, into 

Waters of the United States (or State) do not exceed the maximum concentration levels (MCLs) of any 

pollutant for fresh surface water. 

The State of Washington assigned the task of administrating these two sections of federal law to the 

Department of Ecology, which has absolutely no clue how to administer these sections of the Water Quality 

Act of 1987; which is why it took 20-years for Ecology to issue the first genera municipal storm water NPDES 

permits in January 2007.   

The City of Duvall, was the recipient of one of the Phase II Municipal MS4 NPDES permits in January 2007, 

and the City still possesses a general Phase II Municipal Stormwater NPDES permit to this day, and is 

currently operating the City’s MS4 system under the third permit that has been issued (the municipal storm 

water NPDES permit is only valid for 5-years and must be revised and reissued as a new permit every five 

years. 

This means that ALL historic and new portions of the City’s municipal storm water system have been a part 

of the City’s municipal storm water system that is considered to be a point source municipal separate storm 

sewer system (MS4), which has been regulated by federal law since 1987. 

This municipal MS4 system began being regulated by a federal, general Phase II Municipal Stormwater 

NPDES permit in January 2007, pursuant to the 1987 amendments to the Clean Water Act amendments of 

1977; the Water Quality Act of 1987 (33 U.S.C. §1251 et seq.). 

What this means is that in reality virtually every feature that the City of Duvall classifies as stream in the City 

has actually been regulated as a point source municipals MS4 system since 1987, when the Water Quality 

Act amendments were promulgated by United States Congress.   

Additionally, these “streams” eventual became part of the City of Duvall’s, permitted, point source MS4 storm 

water system since January 2007, when the general Phase II Municipal Stormwater NPDES permit the City 

of Duvall was required to request from Ecology pursuant to the Notice of Intent (NOI) to become permitted 

pursuant to the Water Quality Act of 1987. 

This has created some regulatory problems for the City, because by unlawfully identifying almost ALL of (per 

federal law) the City’s permitted point source MS4 storm water system (including the historic municipal storm 

water system) as being natural seasonal streams.   

One of the reasons it is unlawful to identify ANY point source water as being natural stream hydrology, is 

because the actual point source municipal storm water system cannot be maintained pursuant to the critical 

areas ordinances if it has been incorrectly identified to be a natural stream.   
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However, even though it is a violation of federal law to identify permitted, point source MS4 system 

conveyances, detention, and infiltration as being natural fish and wildlife habitat critical areas, streams and 

wetlands (where storm water is detained or infiltrated); many municipalities have violated the federal Water 

Quality Act of 1987 regardless. 

Because much of the permitted point source MS4 system has been classified as critical areas streams and 

wetlands, since the City adopted its first “sensitive areas ordinance” required by the Growth Management Act 

of 1990 as amended, which is unlawful under federal law 33 U.S.C. §1251 et seq., the City never maintained 

the portions of the permitted point source MS4 system, the City decided to identify as natural seasonal streams 

in direct violation of federal law. 

Because much of the historic municipal storm water system has been classified as streams, it has been 

unmaintained, as IS required by the Phase II Municipal Stormwater NPDES permit.  Due to lack of 

maintenance, this historic storm water system no longer functions correctly, and creates localized flooding 

and ponding (detention), that wetland specialists identify as a critical areas stream and wetland. 

This is discussed, because permitted point source MS4 storm water from the City of Duvall’s permitted point 

source MS4 system is being diverted into the northeastern portion of the subject property, which is associated 

with the drainage problems that occur when a permitted point source MS4 system is NO maintained. 

This is called a drainage problem at a minimum, but it is also a violation of several provisions of federal law.  

It is also considered to be an unconstitutional taking of private property as an ongoing water trespass with 

polluted water (point source water).   

This can be addressed by the owner of the property filing a tort lawsuit against the City for an ongoing water 

trespass with polluted water, which can lead to a jury awarding up to treble damages.  In 2016, one of SNR’s 

clients had a similar problem in the City of Milton, Washington, however, the water trespass with permitted, 

point source storm water onto the client’s property was being conducted by WSDOT. 

Based on SNR’s recommendations (after trying everything else), the client sued WSDOT for an ongoing water 

trespass with polluted water (permitted point source MS4 storm water), pursuant to the ongoing water trespass 

tort law.  After both parties rested their cases in Tacoma Superior Court, the jury awarded, SNR’s client $3.6-

million dollars; plus all of the client’s expenses, including attorney’s fees and consultant’s fees. 

It is unclear why the City of Duvall is exposing the City to substantial penalties, by unlawfully identifying 

portions of the permitted point source MS4 storm water system as being natural seasonal streams; which is 

ironic, because per the federal 33 U.S.C. §1251 et seq., it is unlawful to identify point source water as what 

the permit calls “receiving waters”. 

Receiving waters are defined in the actual NPDES permit as being waters of the United States and State not 

only by 33 U.S.C. §1251 et seq. , but also by RCW 90.48, which is the State of Washington’s Water Pollution 

Control Act.  This state law is administered by Ecology, however, when the State of Washington legislature 

wrote this law, the legislature incorporated all of 33 U.S.C. §1251 et seq., into this state law by reference.   
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Receiving waters include all natural streams and wetlands, because, streams and wetlands cannot be 

regulated unless the hydrology of these features IS ONLY waters of the United States or State. 

This is because, on the federal level, the Navigable Waters of the United States (this is the terminology used 

in 33 U.S.C. §1251 et seq.), regulatory mechanism (including enforcement) comes from the Commerce 

Clause of the United States Constitution (although this is just one constitutional challenge away from ceasing 

to be an enforcement mechanism). 

This is because in reality, the Commerce Clause to the constitution was written by the “founding fathers” to 

simply designates, the only types of taxes the federal government was entitled to tax (but the states are 

prohibited from taxing anything listed in the Commerce Clause).  This clause describes an enumerated power 

listed in the United States Constitution (Article I, Section 8; Clause 3). The clause states that the United States 

Congress shall have power "To regulate Commerce with foreign Nations, and among the several States, and 

with the Indian Tribes."  However, the enforcement tool used in Washington State, is the State’s Police Power. 

Regardless, the reason the geologic portion of the comprehensive wetland studies, must be conducted by a 

licensed geologist and/or licensed hydrogeologist, is because all critical areas can involve the use of the 

State’s Police Power to “take private property” WITHOUT compensating the property owner as is required by 

the 5th and 14th Amendments to the United States Constitution, and Section 1, Article 16 of the Washington 

State Constitution. 

The legislature’s intention when it promulgated the geologist licensing law was to insure that unconstitutional 

takings of private property do not occur because of an incorrect determination of critical areas being present 

on private property.  This not only includes the area where a critical area is delineated to be present, but also 

includes buffers and setbacks, which are MUCH larger than the “actual” critical area (this even includes a 15’ 

building setback from the buffer or setback). 

RCW 18.220.005 

Finding. 

The legislature finds it is in the public interest to regulate the practice of geology 
to safeguard life, health, and property and to promote the public welfare. 

[2000 c 253 § 1.] 

The geologist licensing law makes it clear when a license in geology and/or specialty geology is required to 

conduct the geologic and hydrogeologic studies to address Growth Management Act critical areas.  The 

following is from RCW 18.220.010 – Definitions: 

 (5) "Engineering geology" means a specialty of geology affecting the planning, 
design, operation, and maintenance of engineering works and other human 
activities where geological factors and conditions impact the public welfare or 
the safeguarding of life, health, property, and the environment. 
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(7) "Geology" means the science that includes: Treatment of the earth and its 
origin and history, in general; the investigation of the earth's constituent rocks, 
minerals, solids, fluids, including surface and underground waters, gases, and 
other materials; and the study of the natural agents, forces, and processes that 
cause changes in the earth. 

(8) "Hydrogeology" means a science that involves the study of the waters of the 
earth, including the study of the occurrence, circulation, distribution, chemistry, 
remediation, or quality of water or its role as a natural agent that causes changes 
in the earth, and the investigation and collection of data concerning waters in the 
atmosphere or on the surface or in the interior of the earth, including data 
regarding the interaction of water with other gases, solids, or fluids. 

(10) "Practice of engineering geology" means performance of geological service 
or work including but not limited to consultation, investigation, evaluation, 
planning, geological mapping, and inspection of geological work, and the 
responsible supervision thereof, the performance of which is related to public 
welfare or the safeguarding of life, health, property, and the environment, except 
as otherwise specifically provided by this chapter, and includes but is not limited 
to the commonly recognized geological practices of construction geology, 
environmental geology, and urban geology. 

(11) "Practice of geology" means performance of geological service or work 
including but not limited to collection of geological data, consultation, 
investigation, evaluation, interpreting, planning, geological mapping, or 
inspection relating to a service or work that applies to geology, and the 
responsible supervision thereof, the performance of which is related to public 
welfare or the safeguarding of life, health, property, and the environment, except 
as otherwise specifically provided by this chapter. 

(12) "Practice of geology for others" includes, but is not limited to: 

(a) The preparation of geologic reports, documents, or exhibits by any 
commission, board, department, district, or division of the state or any political 
subdivision thereof or of any county, city, or other public body, or by the 
employees or staff members of the commission, board, department, district, or 
division of the state or any political subdivision thereof or of any county, city, or 
other public body when the reports, documents, or exhibits are 
disseminated or made available to the public in such a manner that the 
public may reasonably be expected to rely thereon or be affected thereby; 
and 
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(b) The performance of geological services by any individual, firm, partnership, 
corporation, or other association or by the employees or staff members thereof, 
whether or not the principal business of the organization is the practice of 
geology, which the geological reports, documents, or exhibits constituting the 
practice of geology are disseminated or made available to the public or any 
individual or organization in such a manner that the public or individual or 
combination of individuals may reasonably be expected to rely thereon or 
be affected thereby. 

(13) "Practice of hydrogeology" means the performance of or offer to perform 
any hydrogeologic service or work in which the public welfare or the 
safeguarding of life, health, environment, or property is concerned or involved. 
This includes the collection of geological data, and consultation, investigation, 
evaluation, interpretation, planning, or inspection relating to a service or work 
that applies hydrogeology. 

(14) "Responsible charge" means the exercise of fully independent control and 
direction of geological work or the supervision of such work, and being fully 
responsible, answerable, accountable, or liable for the results. 

The “rules” in the Washington Administrative Code for geologist licensing are in 308-15 WAC, the following 

are excerpts from this WAC: 

WAC 308-15-020 – Definitions 

(3) "Geologic interpretation," as applied to the practice of geology and its 

specialties, is the iterative process by which geologists, using generally accepted 

geologic principles, determine geologic history, origin and process from 

observation and testing of rock, soil and water characteristics, contents, 

distribution, orientation, lateral and vertical continuity; and resulting landforms. 
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(4) "Geological work of a character satisfactory to the board" means that the 

applicant's qualifying work history consists of professional experience in the 

practice of geology. Professional geological work is work performed at a 

professional level that requires the application of professional knowledge, 

principles and methods to geological problems through the exercise of individual 

initiative and judgment in investigating, measuring, interpreting and reporting on 

the physical phenomena of the earth. Implicit in this definition are the recognition 

of professional responsibility and integrity and the acknowledgment of minimal 

supervision. Professional geological work specifically does not include routine 

activities by themselves such as drafting, sampling, sample preparation, routine 

laboratory work, or core logging, where the elements of initiative, scientific 

judgment and decision making are lacking, nor does it include activities which 

do not use scientific methods to process and interpret geologic data. It also does 

not include engineering or other physical sciences where geological 

investigation, analysis and interpretation are minimal or lacking. Professional 

specialty experience is considered to meet this definition. 

(7) "Professional specialty practice of a character satisfactory to the board" 

means that the applicant has qualifying work history pertinent to the specialty 

that meets the standards for professional geologic work defined above. 

Elements, typical applications, types of projects, for the engineering geologist 

and hydrogeologist specialties are outlined in WAC 308-15-053. 

WAC 308-15-053 

What are the specialty licenses? 

The types of specialty licenses are engineering geologist and hydrogeologist. 

(1) Engineering geologist. 

(a) Elements of the engineering geologist specialty. The practice of engineering 

geology involves the interpretation, evaluation, analysis, and application of 

geological information and data to civil works. Geotechnical soil and rock units 

are designated, characterized, and classified, using standard engineering soil 

and rock classification systems.  

Relationships are interpreted between landform development, current and past 

geologic processes, ground and surface water, and the strength 

characteristics of soil and rock. Processes evaluated include both surficial 

processes (for example, slope, fluvial, and coastal processes), and deep-seated 

processes (for example, volcanic activity and seismicity).  
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Geotechnical zones or domains are designated based on soil and rock strength 
characteristics, common landforms, related geologic processes, or other 
pertinent factors. Proposed developmental modifications are evaluated and, 
where appropriate, analyzed to predict potential or likely changes in types and 
rates of surficial geologic processes.  

Proposed modifications may include such things as vegetation removal, using 

various types of earth materials in construction, applying loads to shallow or 

deep foundations, constructing cut or fill slopes and other grading, and modifying 

ground and surface water flow. The effects of surficial and deep-seated geologic 

processes are evaluated and analyzed to predict their potential effect on public 

health, public safety, land use, or proposed development. 

(b) Typical engineering geologic applications and types of projects. Engineering 
geology is applied during all project phases, from conception through planning, 
design, construction, maintenance, and, in some cases, reclamation and 
closure. Planning-level engineering geologic work is commonly conducted in 
response to forest practice regulations, critical areas ordinances, and the State 
Environmental Policy Act. Typical planning-level engineering geologic 
applications include timber harvest planning, proposed location of residential 
and commercial developments and other buildings and facilities, and alternative 
route selection for roads, rail lines, trails, and utilities.  

Site-specific engineering geologic applications include cuts, fills, and tunnels for 
roads, trails, railroads, and utility lines; foundations for bridges and other 
drainage structures, retaining walls and shoring, dams, buildings, water towers, 
slope, channel and shoreline stabilization facilities, fish ladders and hatcheries, 
ski lifts and other structures; landings for logging and other work platforms; 
airport landing strips; rock bolt systems; blasting; and other major earthwork 
projects such as for aggregate sources and landfills. 

(2) Hydrogeologist. 

(a) Elements of the hydrogeologist specialty. In addition to tasks commonly 

performed by licensed geologists, the practice of hydrogeology involves the 

study of the movement of water and other fluids through geologic materials, the 

mechanical, physical, chemical, and thermal interaction of fluids with geologic 

materials, and the transport of energy and chemical constituents by fluids in the 

subsurface. 
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(b) Typical hydrogeologic applications and types of projects. Typical applications 

include regional or basin groundwater resource, quantity and quality, 

characterization, development and protection of groundwater resources, 

subsurface characterization; design of vadose and saturated zone cleanups; 

design, testing, and construction supervision of test, production, recharge, 

injection, remediation, dewatering and resource protection wells; fluid flow and 

transport modeling; dewatering system design; and evaluation of potential 

impacts caused by past, current, or future activities on the quantity and quality 

of groundwater and soil gas, and the range of potential mitigations. 

WAC 308-15-075 

When do I need to use my stamp/seal? 

(1) You must stamp/seal, sign, and date every final geology or specialty geology 
report, letter report, or document that is prepared by you or prepared under your 
supervision or direction and submitted to other parties. 

(a) All figures, maps, and plates bound within final reports or documents do not 

need to be individually stamped/sealed, signed and dated. Unbound final 

figures, maps, and plates must be individually stamped/sealed, signed and 

dated. 

(b) Draft geology or specialty geology work does not have to be stamped/sealed, 
but the documents and all associated figures, maps, and plates must be clearly 
marked as draft. 

(2) You must stamp/seal, sign, and date every final geology or specialty geology 
design and specification that is prepared by you or prepared under your 
supervision or direction. Draft geology or specialty geology design and 
specification drawings do not have to be stamped/sealed, but each design and 
specification must be clearly marked as draft. 

(3) If you stamp/seal, sign and date work performed by someone other than 
yourself, you are responsible to the same extent as if you prepared the report, 
design or specification. 

WAC 308-15-140 - What are the rules of professional conduct? 

(1) What are the general responsibilities of a geologist? 

(a) A geologist must undertake professional service or render expert opinion only 
when qualified by training or experience in the technical areas involved. 

(b) When serving as an expert or technical witness before a court, commission, 
or other tribunal, a geologist must express only those opinions founded upon 
adequate professional knowledge of the matters at issue. 

(c) A geologist must sign and stamp/seal only professional work, including, but 

not limited to, maps and reports for which the geologist has direct professional 

knowledge, and for which the geologist is in responsible charge. 
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(d) A geologist must not take credit for work conducted by others. When using 
the results of other geologists' work in the performance of the practice of geology, 
a geologist must give due credit to the other geologists by citation or 
acknowledgement. 

(e) A geologist must not make false statements or misrepresentations, or permit 
the publication or use of the geologist's name or work in association with any 
fraudulent activities. 

(f) A geologist must make full disclosure to all parties concerned of any conflict 
of interest in projects or properties on which the geologist performs work. 

(g) If a geologist's professional judgment is overruled or not adhered to under 

circumstances where the geologist has reasonable cause to believe there is an 

imminent threat to the public health, welfare, or property, the geologist must 

immediately notify the client/employer of the possible consequences. If the 

client/employer does not take action in a period of time consistent with the level 

of danger, the geologist must use best efforts to notify the apparent appropriate 

regulatory agency. 

(h) A geologist must issue no statements, criticisms, or arguments on geological 
matters that are inspired or paid for by interested parties, unless the geologist 
indicates on whose behalf the statements are made. 

(i) A geologist must continue the geologist's professional development 
throughout the geologist's career, and must provide opportunities for the 
professional development of those individuals under the geologist's supervision. 

(2) What are the specific responsibilities of a geologist to an employer or client? 

(a) A geologist must avoid conflicts of interest with a client/employer and must 
disclose the circumstances to the client/employer if a conflict is unavoidable. 

(b) A geologist must not, during the time of the geologist's retention or 
employment by a client/employer, use information developed for, or the 
resources of, said client/employer for private gain or in any other manner that 
may conflict with the client/employer's interest without the knowledge and 
consent of the client/employer, except as specified in subsection (1)(h) of this 
section. In the case of former client/employers, a geologist must honor 
agreements with former client/employers with regard to proprietary information, 
except as specified by subsection (1)(h) of this section. 

(c) A geologist must either engage or advise a client/employer to engage other 
experts or specialists if the client/employer's interests are best served by such 
service. 

(d) A geologist must not accept compensation concurrently from more than one 
client/employer on a project, unless the circumstances of payment are fully 
disclosed and agreed to by all financially interested parties. 

(e) A geologist must advise the geologist's employers or clients when, as a result 
of their studies, the geologist believes a project will not be viable. 



Mendoza Real Estate, LLC 
Attn:  Ms. Irene Mendoza 

Growth Management Act Critical Areas Reconnaissance Studies Letter Report 
Proposal Number 05-018-007 

April 28, 2018  

 

 
 

Page | 55 

(f) A geologist must negotiate contracts for professional services fairly and on 
the basis of demonstrated competence and qualifications for the type of 
professional service required. 

(g) A geologist must not request, propose or accept professional compensation 
on a contingent basis under circumstances in which the geologist's professional 
judgment may be compromised. 

(3) What are the specific responsibilities of a geologist to the board? 

(a) A geologist must respond to formal requests of the board within the time 
frame and in the manner specified by the board in its request. 

(b) Geologists, when requested by the board, must present information and 
assistance to the board in pursuing violations of laws and rules relating to the 
practice of geology in the state of Washington. 

(c) If a geologist has knowledge or reasonable cause to believe another 
person or geologist is in violation of the licensing law, chapter 18.220 RCW, 
or the related administrative rules, the geologist must present such 
information in writing to the board. 

(4) What are prohibited acts? The prohibited acts are found in RCW 18.220.130, 
18.220.170 and 18.235.130. 

The geologist licensing laws do not apply to wetland studies conducted on “government owned” land, they do 

not apply to federal government staff, nor do they apply to lands controlled by non-government organizations, 

such as the Nature Conservancy, especially when these NGOs receive tax dollar funding.  Additionally, the 

geologist licensing laws do not pertain to wetland studies conducted on federally owned lands.  Finally, the 

geologist licensing laws do not apply to studies that are exclusively ecological in nature, conducted by qualified 

biologists. 

However, a geologist license and/or a specialty geologist license is required for ALL critical areas studies that 

are conducted on private property; regardless of whether these critical areas studies are being conducted 

pursuant to the Growth Management Act or the Shoreline Management Act.   

This is because, these critical areas studies all include the use of the State’s Police Power which often results 

in a taking of private property because a critical area is found to be present.  However, it is NOT just the taking 

of the area where a critical area may be located, the taking includes MUCH larger buffers and setbacks 

associated with the critical area that has been identified to be present on privately owned property. 

Regardless, SNR’s critical areas reconnaissance studies that have been conducted on the subject property 

have been conducted directly by SNR’s licensed geologist who also has both specialty licenses of engineering 

geology and hydrogeology.   
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However, as discussed in the proposal, these studies do not include the level of study that would be conducted 

to make an actual critical areas determination that must be submitted to the municipality when any proposed 

activities on the private property will require a permit issued by the municipality and the municipality requests 

any type of critical areas studies; that must be completed prior to obtaining ANY building permits or other 

activities that require a municipal permit.  

GRANDFATHERING, ZONING, AND TRIGGERING EVENTS THAT ELIMINATE GRANDFATHERING 

Because the subject property was developed with a residence in 1908, unless an activity on the property is 

proposed to be conducted that requires a permit from the municipality; the subject property is “grandfathered” 

to the codes and laws in effect in 1908.   

The Growth Management Act was enacted in 1990 (and has been amended several times since) and the 

Shoreline Management Act is not applicable because there are NO natural surface water features that meet 

the definitions of a shoreline, located on or anywhere in the vicinity of the subject property (the closest 

“shoreline” that is regulated under the Shoreline Management Act; is the Snoqualmie River, which is located 

approximately 1-mile southwest of the subject property. 

The regulated area pursuant to the Shoreline Management Act, is the “shoreland” which extends landward 

horizontally, 200-feet landward of the Ordinary High Water Mark of the river, lake, or marine shoreline 

regulated under the Shoreline Management Act. 

However, based on the conditions of the residence on the subject property that has a malfunctioning septic 

system; it is likely that whomever purchases the subject property, will need to conduct some activities on the 

site that the City of Duvall will require a permit for.  However, the official zoning of the subject property is “MUI” 

– Mixed Use Institutional on the City of Duvall’s current zoning map. 

The following is from the City of Duvall Municipal Code regarding “mixed use institutional” zoned areas: 

14.19.010 - Purpose. 

The purposes of the mixed use institutional (MU-I) zoning district are to: 

A. Provide educational, economic, employment, and upper story housing 
opportunities in developments that incorporate traditional pedestrian-oriented 
development patterns and elements, including building location, architectural 
design, construction materials, and site features that are harmonious with 
Duvall's character;  

B. Provide locations for institutional uses, such as city facilities, libraries, parks 
and public and private colleges; C. Provide locations for institutional uses, such 
as city facilities, libraries, parks and public and private colleges;  

D. Provide economic, employment, and upper level housing opportunities in 
developments that incorporate traditional pedestrian-oriented development 
patterns and elements, including building location, architectural design, 
construction materials, and site features that are harmonious with Duvall's 
character;  
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E. Ensure that site requirements and amenities, including vehicle, pedestrian, 
and bicycle circulation and parking, landscaping, usable open space, sensitive 
areas protection, lighting, public areas, utilities, and other necessary and 
desirable elements are integral parts of all mixed use projects. 

14.19.020 - Permitted uses. 

Buildings in the MU-I zoning district are limited to sixty-five thousand (65,000) 
square feet as a permitted use. Buildings greater than sixty-five thousand 
(65,000) square feet are subject to a conditional use permit. 

A. Animal service facilities, including veterinary clinics, grooming services, 
doggy day cares (all facilities indoor); B. Cultural facilities including movie 
or production theaters, libraries, museums, arboretums, conference 
centers, community centers; C. Day care/preschool facilities; D. Dwelling 
units on upper floors above commercial on ground floor; E. Eating and 
drinking establishments without drive-thrus, including restaurants, cafes, 
pubs, wine bars, bars, coffee shops, bakeries; F. General business and 
professional offices, including financial institutions, offices for off-site 
manufacturing and construction uses, attorney, real estate, insurance, 
accounting, engineering, architectural, planning, science, management, 
public relations;  

B. G. Grocery stores (up to twenty thousand (20,000) square feet); H. 
Flex/tech; limited to fifteen thousand (15,000) square feet per use for 
manufacturing, wholesale, retail, and office uses in an enclosed building 
with no noise or odor impacts; I. Indoor recreation facilities including bowling 
centers, fitness centers, sports clubs, swimming pools, gymnastics centers; 
J. Public or private two or four year colleges; K. Lodging facilities, including 
hotels, motels, bed and breakfasts; L. Medical and dental facilities, including 
offices/patient clinics, hospitals, nursing and personal care facilities, 
medical/dental labs, medical supply stores; M. Parks, public or private; N. 
Recreational trails, nonmotorized; O. Personal services, including beauty 
and nail salons, barber shops, tanning salons, dry cleaning, coin operated 
laundries, photography studios, tax preparation, copying, printing and 
mailing services, travel agencies; 

P. Governmental services (court, police facility, fire facility, city hall or similar local 
government not including public works yards or sewer treatment plants); Q. 
Religious institutions (not including K-12 schools); R. Repair shops, including 
bicycles, electronics, jewelry;  
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S. Retail sales, including of apparel and accessories, auto parts, home 
furnishings and furniture, antiques and second hand goods, sporting goods, 
books, stationary, videos, art and frame supplies, jewelry, hobby, toys and 
games, photography and electronic equipment, tobacco, wine and liquor, florists, 
department, drug and variety stores; fabric, appliances; T. Schools, including 
public and private K-12 schools and colleges; U. Senior citizen assisted living 
facility; V. Social service facilities, including social service offices, adult and child 
day care, residential care facilities; W. Specialized schools within an enclosed 
building, including the teaching of art, dance, music, cooking, yoga, driving, pet 
obedience training, massage, religion, vocational; X. Wholesale businesses 
when accompanied by on site retail showroom and sales outlet (retail space shall 
be a minimum of twenty-five (25) percent of gross floor area); Y. Wireless 
facilities attached to an existing building or structure, camouflaged (see DMC 
Chapter 14.56). 

Per this zoning designation, single family dwellings are not permitted (however, the existing residence is 

grandfathered to the King County Municipal Code in effect in 1908 (Duvall did not become an incorporated 

municipality until 1913).  However, the highest and best use of the parcel is not the current use, which is one 

110-year old single family dwelling on 5.42 acres of land. 

Additionally, the only residential units that could be built wound require that the first floor of the structure have 

a commercial use and the units above the first floor would be domiciles; however, the density of these 

domiciles is not described under the description of this type of zoning (mixed use institutional).  Although, per 

the City of Duvall’s zoning ordinance, the MAXIMUM density for dwelling units is R20, 20 – units per acre. 

If the maximum density for residential units for areas with MUI zoning is the same as the maximum density 

for areas zoned R20, technically the subject property could potentially have up to 100 – dwelling units above 

five commercial, first floors, most likely in 5 – different structures. 

However, as previously discussed, the second any activity is planned to be conducted on the subject property 

that requires a municipal permit, all grandfathering ceases and the proposed activities would need to comply 

with the most recent version of the City of Duvall’s municipal code.  This would also trigger the requirements 

for potential GMA critical areas studies; which, in the City of Duvall, is the City’s Sensitive Areas Ordinance. 

FINDINGS 

SNR’s “critical areas reconnaissance studies” are almost always conducted for the property owner, or the 

property owner’s real estate agent or broker.   

However, on occasion, SNR has conducted these studies for potential buyers of a parcel also (the last time a 

potential buyer retained SNR’s services for critical areas reconnaissance studies, was 5-months ago for a 

parcel located on Camano Island).   

As discussed in the proposal, these types of studies are MUCH less expensive than having actual critical 

areas studies conducted for each critical area that could potentially be present on the subject property. 
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This is because the actual critical areas studies for every potential critical area, would require that ALL aspects 

of the standard and customary practice of geology and hydrogeology would be required to be conducted, and 

wetland studies would require that SNR adhere to the requirements of the Corps of Engineers 1987 Wetlands 

Delineation Manual and this manual’s 2010 Regional Supplement.  Additionally, SNR would need prepare the 

report in a format required by the Geologist’s Licensing Board. 

The typical cost just for a “wetland study” that meets the requirements of a comprehensive wetland study in 

the 1987 Corps Manual (all wetland studies conducted by SNR are comprehensive studies, which generate 

quantitative scientific data that is statistically significant), that also meets the requirements of the geologist 

licensing laws and rule, and must meet the requirements of the standard and customary practice of geology 

and hydrogeology for a parcel that is approximately 5-acres in size, would range between $6,500 - $8,500, 

for the wetland study ALONE. 

There are many reasons SNR only conducts comprehensive wetland studies, however one of the regulatory 

reasons why SNR conducts this level of study is because the GMA Section 36.70A.172 requires that “Best 

Available Science be used and the Department of Commerce Rules for Best Available Science, such as WAC 

365-195-905 (5) (a) (4) require that quantitative data be generated that is statistically significant. 

In other words, one of the primary reasons SNR conducts comprehensive wetland studies, is because the 

GMA (as state LAW) requires us to do so and as licensed geologists and specialty geologists, we must adhere 

to the requirements of all applicable laws and rules, which especially includes federal laws, including federal 

laws that conflict with State laws or municipal codes.   

Because virtually all State Laws and Municipal Codes include severability clauses, for one primary reason, to 

avoid violating the Supremacy Clause of the United States Constitution. 

The Supremacy Clause of the United States Constitution (Article VI, Clause 2) establishes that the 

Constitution, federal laws made pursuant to it, and treaties made under its authority, constitute the supreme 

law of the land. ..  

Even state constitutions are subordinate to federal law.  Additionally, the Washington State Constitution 

specifically states the United States Constitution; “is the law of the land”. 

Regardless, SNR’s critical areas reconnaissance studies do include sufficient scientific research and studies 

to meet the requirements of “reconnaissance studies” conducted by a licensed geologist and specialty 

geologist, which is one of the reasons, SNR’s licensed geologist and specialty geologist did conduct sample 

plot studies on the subject property. 

It is also why the soil borings were conducted to the maximum depth the Oakfield Model “C” soil sampler can 

reach as it is currently configured.  However, SNR has NEVER seen a wetland specialist conduct test pits or 

borings that are deeper than 24-inches below the ground surface. 

However, when SNR does conduct full blown comprehensive wetland studies, the sample plots become 

geologic test pits excavated by, at a minimum, a 120 – excavator, the smallest of the non-mini excavators, 

with a 24-inch bucket that has new chisel teeth on the bucket.   
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All geologic test pits are first excavated to 30 – 36 inches below the ground surface so SNR’s licensed 

geologist and hydrogeologist can actually enter the test pit without any shoring being required, so that he can 

conduct detailed logging of the upper 30-inces of the soils.  After the comprehensive logging is completed in 

the shallow test pit, the test pit is deepened and logged to a minimum depth of 8-feet below the ground surface 

or the maximum reach of the excavator. 

Additionally, the typical report that summarizes the comprehensive wetland studies that were conducted, 

presents the quantitative, statistically significant, scientific data and describes how the interpretations of these 

data were made; and the findings and conclusions that are derived from these interpretations are all included 

in the report that is typically 150 – 350 pages long (with NO boiler plate). 

Regardless, the following is SNR’s licensed geologist and specialty geologist’s findings for the critical areas 

reconnaissance studies conducted on the Subject Property. 

FISH AND WILDIFE HABITAT CONSERVATION AREAS CRITICAL AREAS (SENSITIVE AREAS IN THE 
CITY OF DUVALL) 

There are NO natural surface water features located anywhere on or within 300 – feet of the subject property; 

additionally there are no significant trees on the subject property that could be used as nesting sites for bald 

eagles.  However, pre the WDFW, there should be NO endangered species located on or in the vicinity of the 

subject property. 

Additionally, there is only one potential species of interest that may “fly over the subject property”, which is 

any of the 14 known bat species in Washington State.  However, the subject property does NOT provide a 

habitat for bats to roost and does not have any unique characteristics that would provide bats with any 

resources that are not present anywhere else in the City of Duvall.   

It should be noted, that it is presumed that bats occasionally travel over the subject property.  However, no 

actual bats were observed and there is no other evidence to suggest that bats do anything more than catch 

any insects that may be present over the subject property, which would not be any more unique than any 

other property in the area. 

Bats are typically more prevalent where there are more insects present, which can include areas with ponds, 

lakes, or even rivers and can include agricultural land, especially agricultural land used for dairying and for 

raising livestock.  Additionally, certain agricultural crops tend to attract insects, and where these crops are 

planted, it is anticipated that the evening skies (or skies before dawn) would reveal the presence of bats 

feeding in these areas. 

Based on SNR’s research and field reconnaissance studies, the likelihood of fish and wildlife habitats being 

permanently present (or frequent visitors) on the subject property is considered to be zero%. 

WETLAND CRITICAL AREAS (SENSITIVE AREAS IN THE CITY OF DUVALL) 

As discussed in this document, there is no geologic feature that is simply called a wetland; rather the term 

“wetlands” refers to the geologic features that fall under the wetlands regulatory umbrella (see Table 1).   
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However, none of these geologic features that fall under the wetlands regulatory umbrella were identified to 

be present on the subject property. 

Additionally, SNR’s research and field studies, which included eight (8) sample plots, plus the interpretation 

of well logs in the vicinity of the subject property indicated that the soils on the Subject Property (the entire 

property) are Tokul soils.  Surprisingly, the NRCS soil map of the subject property and vicinity actually agrees 

with SNR’s licensed geologist and specialty geologist’s findings. 

These Tokul soils have very low levels of organic materials in them, with virtually 90% of the small amount of 

organic materials typically being present in the “A” soil horizon.  However, on the subject property, that has 

been disked and most likely plowed countless times since 1908, does NOT have defined “A”, “E”, or “B” soil 

horizons, although there is evidence that protosoils are forming in the upper inch to inch and a half of the soil 

surface. 

Additionally, NO redoximorphic features were observed in these soils, although, the natural color of the Tokul 

soils is a light reddish brown to very light brown (the Munsell color charts use the term “pale” instead of “light”), 

however, the “A” soil horizon, when present, can have a color of brown to dark brown.   

The Tokul soils are formed in glacial lodgment till, so the soils also include a poorly sorted, gravelly, 

occasionally, cobbly, rare small boulders, in a matrix of geologic materials that can have a moderate amount 

of fines, but the dominant, sedimentary geologic materials are fine – coarse, SANDS; that are commonly 

angular to subangular in shape.   

These soils can contain up to 5% rock flour, and these soils ALWAYS have volcanic ash and tephra present 

in them, in concentrations ranging (typically) from 5 – 10%.  These soils are typically always located in the 

zone of aeration identified for the installation of septic leach field which must have atmospheric oxygen present 

where the leachate enters the leach field trenches.   

Extensive studies conducted by the USEPA and the State Health Department have found that atmospheric 

oxygen that has enough oxygen present to change the ORP of the leachate from the septic tank which is 

usually around -200 Eh (mv), to an ORP of > +400 Eh (mv) and this can only happen if there is oxygen entering 

the pore spaces (unhindered) to depths up to 48-inches below the ground surface. 

The amount of organic material in these soils is insufficient to create any significant biological oxygen demand, 

and the precipitation that infiltrates into these soils is highly oxygenated and all of the pore space in the Tokul 

soils has atmospheric oxygen present to at least 36 – inches below the ground surface and in deeper Tokul 

soils up to 4-feet below the ground surface.   

Tokul soils have moderate to good permeability, but on steep slopes these soils can have emergent ground 

water at the base of the slope. 

Additionally, SNR’s licensed geologist and specialty geologist did not encounter any ground water within 36-

inches of the ground surface and the hydrology of ground water aquifer cannot be present because the glacial 

lodgment till the Tokul soils formed in, is typically at least 5-feet thick, creating a confining layer. 
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Additionally, the hydrology defined for saturated soil conditions on page A11 of the 1987 Corps of Engineers 

Manual’s glossary, is NOT present anywhere on the subject property.  Therefore, wetland hydrology is not 

present as well as aquic conditions, nor are any soils that exhibit the characteristics of hydric soils with 

redoximorphic features were not identified in any sample plot. 

Per the Corps 1987 Wetlands Delineation Manual, if any of the three wetland indicators are not present, a 

wetland cannot be identified; in the case of the subject property, neither wetland hydrology or hydric soils 

were found to be present and per the 1987 Corps Manual, if wetland hydrology and hydric soils are not 

present, the vegetation cannot be wetland vegetation regardless of species.   

Additionally, none of the geologic features that fall under the wetlands regulatory umbrella were observed on 

the subject property. 

However, the subject property DOES have drainage problems and there is both standing and flowing surface 

water (in ditches) on the subject property.  The source of the hydrology is believed to be from the City of 

Duvall’s permitted, point source MS4 system, however, the actual source is unknown, other than it originates 

to the north, northeast of the Subject Property. 

The presence of these drainage problems combined with the highly disturbed soils, has affected the types of 

vegetation that is present on the subject property, with both rushes and sedges (Juncus and Carex sp.) being 

present throughout the property especially in the northern and western portions of the subject property.   

The surface water observed during the field reconnaissance, cannot create wetland hydrology as defined on 

page A11 of the 1987 Corps Manual’s glossary, because at most, this water may be, 4-inches deep.   

This is equivalent to 0.01 atmospheres in pressure, which does not meet the definition on page A11 of the 

1987 Corps Manual’s glossary, because per this definition, the soil pore space must be completely filled with 

ground water to the ground surface at a pressure greater than atmospheric. 

The only place in the Puget Lowlands where surface water can be associated with saturated soils that are 

slightly above atmospheric during the highest high tide, at or below mean sea level in the marine shorelines, 

which is why page 44 (b), which pertains to surface water creating saturated soil conditions, specifically 

stipulates the upper limit for wetland hydrology as being at or below mean sea level. 

However, wetland specialists with only 38-hours of training from a course that was created in 1990, that 

focuses almost exclusively on vegetation and teaches that any standing water (or running) on the ground IS 

wetland hydrology (which conflicts with the Corps 1987 Manual’s page 44 (b) and with the definition for 

saturated soil conditions in this Manual’s glossary on page A11.  Additionally, virtually all of these wetland 

specialists will use vegetation exclusively to identify and delineate a wetland.   

However, every single wetland specialist was only taught how to conduct one type of wetland study, which is 

why virtually all wetland studies, including those for GMA critical areas, use the routine method, which is 

inconsistent with the Best Available Science requirements of the GMA and the rules, which require that 

quantitative, statistically significant scientific data be generated, and at best routine wetland studies generate 

qualitative data. 
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However, as discussed in this document, the geologist licensing law and rule, actually only allow licensed 

geologists and/or specialty geologists to conduct critical areas studies, because all critical areas include the 

use of the States Police power which very often leads to a taking of private property, not only for the critical 

area, but also for the MUCH larger buffers and setbacks, through the use of the State’s police power which 

the courts have held, exempts the “state” (or the municipalities which can use this police power) from paying 

for the land that they take.  This is exactly one of the reasons the state legislature promulgated the geologist 

licensing law. 

However, if a wetland specialist conducts wetland studies on the subject property, based on observations of 

the vegetation and of standing and moving shallow water, up to ¾ of the subject property would most likely 

be identified as a wetland by the unlicensed, wetland specialists with a total of 38-hours of training and most 

wetland specialists that actually have a college degree; have a liberal arts degree, not a science degree. 

Additionally, there is a high probability that the wetland specialist will identify the drainage ditches as natural 

streams, despite the fact, that pursuant to the federal law, 33 U.S.C. §1251 et seq., Section 502, all of the 

drainage ditches would be considered to be point source conveyances; because these exactly meet the 

definition for a point source in this Section of what is called the Water Quality Act 1987 revisions of the Clean 

Water Act of 1977; which is the 1977 amendments of the 1972 amended Water Pollution Control Act. 

Additionally, the two storm water drainage ditch mains, discharge into the Permitted Point Source, MS4 

roadside ditch on the north side of Big Rock Road.  It is UNLAWFUL to put waters of the United States or 

state into a point source conveyance, especially, a permitted point source MS4 storm water system 

conveyance. 

Finally, anyone who conducts stream identification and classification studies, must possess a license in 

geology and/or specialty geology.  Stream identification and fluvial geomorphologic classification falls 100% 

into the geologic sciences.   

Additionally, 2/3 of a comprehensive wetland study falls under the geologist licensing law 18.220 and rules 

308-15.  It should be noted that the licensing requirements primarily pertain to ALL critical areas studies; GMA 

and SMA (SMP) or any other regulations that can result in a taking of private property using the State’s Police 

Power. 

Bottom line, if an experienced licensed geologist and specialty geologist conducts any comprehensive critical 

areas on the subject property they should come up with similar findings that SNR has in these critical areas 

reconnaissance studies.   

However, if any wetland specialist (private, municipal, state, and even federal), conducts studies on the 

subject property using routine methods (the only type of study these wetland specialists can conduct) and by 

ignoring page 44 (b) of the 1987 Corps Manual, and by ignoring the definition for what saturated soil conditions 

are defined as on page A11 of this Manual’s glossary, and other requirements of the Corps Manuals for 

comprehensive wetland studies; they will make an incorrect determination, especially, if none of the geologic 

features that fall under the wetlands regulatory umbrella, are not identified to be present on the subject 

property. 
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What these wetland specialists do not understand, whether private, municipal, state, or even federal, is that if 

they incorrectly identify ANY critical areas on private property; they have violated the property owner’s 

constitutional rights and have conducted inverse condemnation and an abuse of the State’s police power and 

have made an unconstitutional taking of private property; a federal and state offense (because of the federal 

Constitutional Amendments, 5 and 14 and because of the State of Washington’s Constitution, Article 1, 

Section 16). 

 Because the 38-hour course for wetland specialists focuses almost exclusively on vegetation and the 

presence of ANY surface water (which occurs on all sediments and soils as soon as field capacity is reached 

and Horton overland flow and storage begin. 

SNR licensed geologist and hydrogeologist has no doubt that virtually all wetland specialists with 38-hours of 

training, will identify a wetland complex that could cover up to ¾ of the subject property with wetlands based 

almost exclusively on vegetation, the Corps hand selected wetland specialist believe are wetland plants (with 

zero scientific studies, including laboratory studies), and very likely, will identify the drainage ditch system as 

a type Ns stream. 

This is based on the review of 100s of wetland studies conducted by wetland specialists who DO NOT use 

ANY best available science and when conducting GMA critical areas studies, these wetland specialists do not 

conduct the type of studies RCW 36.70A.172 – Best Available Science requires per the Department of 

Commerce Rules.   

This pertains especially to the rules in WAC 365-195-905 (5) (a) (4); which requires that all critical areas 

studies conducted pursuant to any municipality’s GMA critical area ordinance, must generate quantitative, 

scientifically significant, scientific data and per the 1987 Corps Manual.   

The ONLY type of wetland study described in the Corps 1987 Manual and the 2010 Regional Supplement to 

this manual that is capable of generating quantitative, statistically significant, scientific data is the 

comprehensive wetland studies. 

There are no limits on the level or type of studies conducted, except the skills of the person conducting the 

studies, and licensed geologists and hydrogeologists can conduct studies that wetland specialists cannot, 

without violating the geologist licensing laws. 

Comprehensive wetland studies are NOT required to adhere to the guidance for these studies in the 1987 

Manual due to the flexibility allowed for comprehensive wetland studies.   

Additionally, the manual does allow the comprehensive wetland studies focus on only one indicator, especially 

on sites such as the subject property where human activities have created conditions that wetland specialists 

would almost always identify as wetlands.   

However, because SNR’s licensed geologist and specialty geologist has both specialty licenses, one of which 

is hydrogeology, he focuses on the wetland hydrology and to a lesser extent on the characteristics of any soils 

that may be present (there are areas where there are NO soils, such as the at or below mean sea level areas 

of the marine shoreline, due to tides and wave action. 
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Pursuant to the actual Best Available Science, required by the GMA, there is zero evidence of wetland 

hydrology or soils that have developed the characteristics of hydric soil, primarily because there is no evidence 

of any wetland hydrology being present, including aquic conditions.   

There was no subsurface hydrology encountered in any sample plot to 36-inches below the ground surface.  

Additionally, dissolved oxygen readings taking in the surface water located on the site, because it is diverted 

onto the site, averaged 8.8 mg/L at a temperature that was 42 - 44º F, at an average elevation of 283.5 – feet 

above mean sea level. 

The oxygen levels in the water are close to 100% of the maximum saturation, based on the temperature of 

the water (colder water can contain more dissolved oxygen than warmer water) and because atmospheric 

pressure is less at 283.5 –feet ASL than at mean sea level.   

The atmospheric pressure at mean sea level at standard temperature (15º C), is 14.7 pounds per square inch. 

Additionally, SNR’s licensed hydrogeologist measured the ORP of the water, which ranged from +410 - +445 

Eh (mv).  If this were wetland hydrology, the dissolved oxygen would be 0mg/L and the ORP would be at a 

minimum, < -100 Eh (mv). 

SNR’s licensed geologist and specialty geologist could find no evidence of any geologic feature that falls 

under the wetlands regulatory umbrella, did not find any evidence of any saturated soil conditions as defined 

in the 1987 Corps Manual’s glossary, on page A11.   

Nor can these conditions be present in Tokul soils, which are always underlain by slightly weathered, 

extremely well indurated and compact glacial lodgment till. 

Tokul soils will not develop hydric soil characteristics for several reasons, including the very low amount of 

organics in these soils formed in glacial lodgment till, the entire soil profile is always in the zone of aeration, 

and the recharge of the unsaturated zone is from precipitation in the Puget Lowlands.   

This precipitation has an average pH of 5.8 and dissolved oxygen levels that range from 7.6 mg/L to 8.5 mg/L 

at a temperature of 15º C (the dissolved oxygen is lower than it would be if the pH of the rain water were 

closer to 7.0). 

In other words, aquic conditions cannot develop in the soils and per the United States Department of 

Agriculture, Natural Resources Conservation Service. 2016. Field Indicators of Hydric Soils in the United 

States, Version 8.0. L.M. Vasilas, G.W. Hurt, and J.F. Berkowitz (eds.). USDA, NRCS, in cooperation with the 

National Technical Committee for Hydric Soils; which references the latest version of the Keys to Soil 

Taxonomy, 12th Edition, 2014, to page 26, where aquic conditions are discussed; aquic conditions MUST be 

present for soils to develop hydric soils characteristics (redoximorphic features). 

When the comprehensive wetland study method is paired with the standard and customary practice of geology 

and hydrogeology, using actual unbiased, objective, scientific studies; wetland hydrology and hydric soils are 

not observed to be present on the subject property which agrees with SNR’s scientific research, including the 

extraction of geologic and hydrogeologic data from well logs and the use of scientific instruments to determine 

the characteristics of any hydrology on the site and the characteristics of these Tokul soils. 



Mendoza Real Estate, LLC 
Attn:  Ms. Irene Mendoza 
Growth Management Act Critical Areas Reconnaissance Studies Letter Report 
Proposal Number 05-018-007 
April 28, 2018 

 

 
 

Page | 66 

However, if routine studies are conducted by unlicensed wetland specialists on the subject property, with only 

38-hours of training, or even worse, by those who got their only training from the Department of Ecology. This 

is, because this training almost exclusively relies on plants (which as previously discussed, the Corps Wetland 

Plant list is base only on opinions of handpicked wetland specialists and is based on zero scientific studies, 

including laboratory testing). 

It is almost certain that by relying on plants exclusively, based on an unscientific list of plants that are supposed 

to be more likely than not the dominant plant in a geologic feature that falls under the wetlands umbrella; that 

critical areas will incorrectly be identified on private property, causing an abuse of the State’s police power 

and creating an unconstitutional taking of private property.   

These wetland specialists then invent wetland hydrology and almost always misidentify the wetland indicator 

of a dark surface over a depleted surface (they believe the “A” soil horizon which has the most humus present 

(making this horizon darker) overlying soils with much less humus present is equivalent to aquic conditions 

being present and mobilizing the iron and manganese in the soils into the “A” soil horizon, while depleting the 

deeper soils of these ions; which is completely incorrect. 

This is why, if the City of Duvall does request GMA “wetland sensitive areas studies”, these studies should be 

conducted by a licensed geologist and hydrogeologist who has a significant amount of experience with 

“wetland studies”.   

SNR’s licensed geologist and specialty geologist began studying wetland areas 1985 and has conducted 

these studies ever since, throughout the United States, Mexico, Canada, the Caribbean, Central America, the 

Middle East and Asia, with studies in Washington beginning in 1994. 

FREQUENTLY FLOOD AREAS AND CHANNEL MIGRATION CRITICAL AREAS 

The subject property does have drainage issues; however, it is not flooded nor is the subject property located 

in an area of the Puget Lowlands that can be frequently flooded.  The primary area of the Puget Lowlands 

that is naturally “frequently flooded” is the marine shorelines which are flooded twice daily by high tides. 

However, almost all municipalities use the FEMA base flood elevations on the FEMA’s Flood Insurance Rate 

Maps (FIRMs).  The base flood elevation is that of a 1% flood event, sometimes called a 100-year flood event.   

This type of flooding only occurs in the floodplains of rivers and to a lesser extent on lakes, unless permitted 

municipal point source MS4 storm water is directly discharged into these lakes (with the municipalities using 

these lakes (and natural ponds) as storm water detention, wet ponds). 

Significant shoreline and shoreland flooding can occur if a significant amount of storm water is directly diverted 

into a lake or natural pond.  Regardless, the subject property has NO natural surface water features located 

on it and it is located approximately 1.4 miles northeast of the Snoqualmie River, which in the vicinity of the 

subject property is approximately at 30-feet above mean sea level.   

The subject property is at an average mean elevation of approximately 292-feet above mean sea level.  This 

means that there is NO surface water feature that can cause frequent flooding on the subject property. 
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Additionally, since there are no natural surface water features on or in the vicinity of the subject property, there 

cannot be any channel migration hazards critical areas present either. 

CRITICAL AQUIFER RECHARGE AREAS, SOLE SOURCE AQUIFER, AND WELL HEAD PROTECTION 
CRITICAL AREAS 

Critical Aquifer recharge areas critical areas is an invented name for the actual GMA critical area listed in 

RCW 36.70A.030 (5) as, “(b) areas with a critical recharging effect on aquifers used for potable water”.   

Sole source aquifers critical areas, are based on the percentage of people in the City of Duvall use ground 

water from water wells as their only adequate, potable water supply.  Well head protection areas critical areas 

pertain to the proximity of a drinking water well to a potential source of ground water aquifer pollutants. 

The King County iMAP does not suggest any of these critical areas are located on or near the subject property 

and in the City of Duvall, the dominant source of water is from the City of Duvall Municipal water system; 

which receives its water from the City of Seattle’s Tolt River reservoir.   

The well head protection areas only pertain to properties that have exempt domestic water wells or where the 

subject property is located near a water supply well for a Group A or B water district. 

 Areas with a critical recharging effect on aquifers used for potable water, ONLY applies to specific 

development types, if a critical aquifer recharge area is located in the vicinity of a site that where industrial 

facilities are constructed, or even certain commercial facilities, such as dry cleaners.   

In other words either a significant quantity of chemicals or materials that are found on the USEPA’s priority 

pollutants list for drinking water are used or generated on the parcel and/or above ground and underground 

storage tanks will be present on the parcel.   

However, King County’s iMAP with the “Critical Aquifer Recharge Area” layer turned on, does not suggest 

that any areas with a critical recharging effect on aquifers used for potable water are present on or in the 

vicinity of the subject property. 

SNR finds that there is virtually no probability of these critical areas being present, especially since the zoning 

of the subject property is neither industrial nor commercial, although light commercial activities are allowed in 

a MUI zoned area.   

However, if the original intended use of the subject property and adjoining parcels zoned MUI and a 2 or 4-

year satellite college campus is built, more scrutiny will be place on the critical recharging effect on aquifers 

used for potable water – critical areas. 

GEOLOGICALLY HAZARDOUS AREAS 

There are numerous geologically hazardous areas, which are NOT described in RCW 36.70A.030 (5), 

however these critical areas are defined in the GMA:  However, they are discussed in the Department of  

Commerce publications that provide lists for GMA geologically hazardous critical areas, such as the document 

that can be found at the following URL:  http://www.commerce.wa.gov/serving-communities/growth-

management/growth-management-topics/critical-areas/.   

http://www.commerce.wa.gov/serving-communities/growth-management/growth-management-topics/critical-areas/
http://www.commerce.wa.gov/serving-communities/growth-management/growth-management-topics/critical-areas/
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The definition of geologically hazardous areas is consistent with RCW 
36.70A.030 (9) (updated 2012). “Geologically hazardous areas" means areas 
that because of their susceptibility to erosion, sliding, earthquake, or other 
geological events, are not suited to the siting of commercial, residential, or 
industrial development consistent with public health or safety concerns.  

OTHER POTENTIAL GEOLOGIC HAZARDS 

With the “or other geological events” description often pertaining to the geologic hazards that are associated 

with specific areas of the Puget Lowlands.   

One of these examples is historic coal mine hazards critical areas, which only apply to the historic coal mining 

districts, such as the Black Diamond coal mining district in King County.  There ARE NO mine shafts located 

anywhere beneath the City of Duvall and therefore this geologic hazard cannot be present on the subject 

property. 

If the subject property were located on the shoreline of a large lake, the Puget Sound, or the Pacific Ocean, it 

could technically have the potential to have geologic hazards associated with seismic events in the form of 

tsunamis.   

However, the ONLY relatively closes significant water body to the subject property is he Snoqualmie River 

locate over a mile southwest of the subject property, with the subject property being located 247 – feet higher 

than the Snoqualmie River, at a minimum.   

In other words, the subject property does not have any geologic hazards associated with tsunamis or geologic 

hazards associated with reservoirs or other dammed waters, including flooding due to the creation of a ground 

water conduit from a manmade reservoir via unsaturated zone funnel flow, to downstream surface water 

features. 

This is because there is ONLY one dam located in the vicinity of the Snoqualmie River Valley; the Tolt River 

Dam (reservoir) that belongs to the City of Seattle Public Works as one of the secondary water supplies to 

the City of Seattle (the Cedar River project is the primary source of potable water supplies for the City of 

Seattle).   

This dam is located approximately 14 miles southeast of the subject property on the south fork of the Tolt 

River. 

Even if the dam on the south fork of the Tolt River were to be destroyed by a megathrust earthquake on the 

Cascadia Subduction Zone, the subject property is located too high to be flooded by this event.   

In other words, there are no Growth Management Act geologic hazards located on the subject property or 

within 300-feet of the Subject Property.  This includes landslide hazards and erosion hazards critical areas. 

Regardless, the MAXIMUM average slope on the subject property is 4% to the southwest and the geologic 

surface deposits are glacial lodgment till, underlain by gravelly sands and sands (believed to be advance 

outwash deposits).   
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True landslides (as opposed to rock falls, mass wasting events, and debris falls), occur on slopes that are 

generally 40% or steeper (typically 50% slope or greater).  Additionally, almost all municipal critical areas 

ordinances use the 40% slope as the minimum slope that can be conducive to slope instability, especially if 

the toe of the slope is located next to moving water.  Because one of the most common triggers to destabilize 

a slope is to change the mass at the top of slope (by increasing the mass) or reducing the mass of the toe of 

the slope. 

Because the subject property only has a maximum slope of 4% and there are no tall steep slopes in the vicinity 

of the subject property, even hazards associated with rock falls, mass wasting and debris falls cannot occur 

on the subject property. 

Geologically hazardous areas are designated, and their use is regulated or limited consistent with public health 

and safety concerns.  RCW 36.70A.030 (9) provides a definition (updated in 2012) and WAC 365-190-120, 

describes the different types of hazardous areas (2010):• 

Geologically hazardous areas include: 

1. seismic hazards 

2. tsunami hazards 

3. landslide hazards, 

4. areas prone to erosion hazards 

5. volcanic hazards 

6. channel migration zones 

7. areas subject to differential settlement from coal mines or other subterranean voids 

As previously discussed, there are no geologic hazards identified to be present on the subject property, 

including volcanic hazards, because there are NO active Cascade volcanos located anywhere in the vicinity 

of Duvall, Washington. 

The only “seismic hazard” that is not a critical area, that does exist on the subject property, is the ground 

shaking from a significant shallow tensional, compressional, or strike-slip fault (or combinations of these faults) 

or a megathrust earthquake on the Cascadia Subduction Zone, will cause ground movement throughout 

Western Washington.   

This ground shaking is not a critical area, because all of Western Washington is very seismically active and 

any seismic event that is large enough to cause damage, will typically be wide spread and not limited to any 

municipality. 

In other words, there is nothing that can be done to avoid the potential of large ground shaking events induced 

by the compressional forces of the east to northeast trending Juan de Fuca oceanic plate that is subducting 

beneath the westerly to northwesterly moving North American continental tectonic plate and therefore (other 

than seismically induced liquefaction, which cannot occur on the subject property), the ground movement 

caused by a seismic event,  does not fall under the geologic hazards, critical areas. 
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CONCLUSIONS 

SNR’S research and geologic field reconnaissance studies meet the level of study requirements for site 

specific geologic and hydrogeologic GMA critical areas studies, including ecological critical areas, water 

quality critical areas, and geologic hazards. 

ECOLOGICAL CRITICAL AREAS 

As discussed in this report, the two primary ecological critical areas in the City of Duvall are: 

 The geologic - hydrologic features that fall under the wetlands regulatory umbrella. 

 Fish and wildlife habitat conservation areas 

Geologic features that fall under the wetlands regulatory umbrella 

The geologic features that fall under the wetlands regulatory umbrella are listed on Table 1 of this document; 

however, the Corps Wetlands Delineation Manual, 1987, Corps of Engineers Environmental Laboratory and 

the 2010 Regional Supplement to this Manual, ARE NOT the only Corps of Engineers, approved Corps 

Manuals that provide guidance on delineating wetlands.   

The following is a small sampling of the other Corps guidance documents that can be used to identify and 

delineation wetland areas using other methods than those described in the 1987 Corps Manual and this 

Manual’s 2010 supplement: 

Classification: 

The hydrogeomorphic classification of wetlands is intended to lay a foundation for and support ongoing efforts 

to develop methods for assessing the physical, chemical, and biological functions of wetlands. 

Brinson, M.M. 1993. A Hydrogeomorphic Classification for Wetlands. U.S. Army Corps of Engineers, 

Waterways Experiment Station, Vicksburg, MS, USA. Technical Report WRP-DE-4, U.S. Army Engineer 

Waterways Experiment Station, Vicksburg, MS. 

Approach: 

The approach includes a development and an application phase. The assessment procedure, as the final 

product, can be used to compare project alternatives, determine impacts, calculate mitigation requirements, 

etc. 

Smith, D. R., Ammann, A., Bartoldus, C., and Brinson, M. M. (1995). "An approach for assessing wetland 

functions using hydrogeomorphic classification, reference wetlands, and functional indices," Technical Report 

WRP-DE-9, U.S. Army Engineer Waterways Experiment Station, Vicksburg, MS. NTIS No. AD A307 121. 

Guidelines for Developing Regional Guidebooks: 

Smith, R. D., Noble, C. V., and Berkowitz, J. F. (2013). "Hydrogeomorphic (HGM) Approach to Assessing 

Wetland Functions: Guidelines for Developing Guidebooks (Version 2)," ERDC/EL TR-13-11, U.S. Army 

Engineer Research and Development Center, Vicksburg, MS.  
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Berkowitz, J. F., Noble, C. V., and Wilson, Z. M. (2014). "Framework for the Data-Driven Geographical 

Expansion of Rapid Ecological Assessment Methods," ERDC TN-WRAP-14-1, U.S. Army Engineer Research 

and Development Center, Vicksburg, MS. NEW 

Other Documents: 

Brinson, M.M., F.R. Haner, L.C. Lee, W.L. Nutter, R.D. Rheinhardt, R.D. Smith, and D. Whigham. 1995. A 

Guide book for Application of Hydrogeomorphic Assessment to Riverine Wetlands. U.S. Army Corps of 

Engineers, Waterways Experiment Station,Vicksburg, MS, USA. Technical Report WRP-DE-11.  

Brinson, MM., L.C. Lee, W. Ainslie, RD. Rheinhardt, G.G. Hollands, R.D. Smith, D.F.Whigham, and W.B. 

Nutter. Common Misconceptions of the Hydrogeomorphic Approach to Functional Assessment of Wetland 

Ecosystems: Scientific and Technical Issues. Bulletin of the Society of Wetland Scientists 17(2): 16-21.  

Noble, C. V., Summers, E. A., and Berkowitz, J., F. (2014). "Validating the Operational Draft Regional 

Guidebook for the Functional Assessment of High-Gradient Ephemeral and Intermittent Headwater Streams 

in Western West Virginia and Eastern Kentucky," ERDC/EL TR-14-7, U.S. Army Engineer Research and 

Development Center, Vicksburg, MS.  

Smith, RD. 1993. A Conceptual Framework for Assessing the Functions of Wetlands. U.S. Army Corps of 

Engineers, Waterways Experiment Station, Vicksburg, MS, USA. Technical Report WRP-DE-3. 

If wetland studies are conducted on a parcel that has been determined to be under federal jurisdiction (Waters 

of the United States), pursuant to the Guidelines the USEPA prepared after the Supreme Court of the United 

States (SCOTUS), 2006 case, entitled Rapanos vs the United States.   

A case that challenged that Rapanos did not fill “Navigable Waters of the United States” (this is the only 

terminology used in 33 U.S.C. §1251 et seq.) and that these waters were not present on the property Rapanos 

wanted to develop).   

This is one of the reasons the SCOTUS focused on what “Navigable Waters of the United States” are.  It is 

also why the USEPA (and the Corps of Engineers) created a worksheet for Corps and USEPA staff to make 

“jurisdictional determinations”, AKA “JDs”. 

Instead of using the Scalia’s observable surface water connection between a wetland feature and Waters of 

the United States; the USEPA went with Justice Kennedy’s “semi-dissent”, even though Kennedy was part of 

the plurality that Scalia wrote for, however, Kennedy insisted that the terminology used in the lower courts, for 

what wetland areas are regulated under federal law; this term is “a significant nexus with waters of the United 

States”. 

A legal binding determination on whether a potential wetland area is regulated under federal laws and rules 

(and is regulated under the federal law 33 U.S.C. §1251 et seq. (the Water Quality Act, of 1987) and whether 

the site is regulated as an isolated wetland as Waters of the State; can ONLY be made by the Corps of 

Engineers or ultimately, by USEPA Region 10 (for Washington State and most of the Pacific Northwest). 
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Regardless, the 1987 Corps of Engineers Wetlands Delineation Manual and the 2010 Regional supplement 

to this 1987 Manual are required to be used per the GMA (a state Law – RCW 36.70A.175), pursuant to the 

provisions in the Shoreline Management Act’s “rules” in WAC 173-22-035: 

WAC 173-22-035 

Wetland identification and delineation. 

Identification of wetlands and delineation of their boundaries pursuant to this 
chapter shall be done in accordance with the approved federal wetland 
delineation manual and applicable regional supplements. Review copies are 
available at the department of ecology headquarters and regional offices. Links 
to the online versions are accessible through the department of ecology wetlands 
web page. Copies of the original published manual are available through the 
U.S. Army Corps of Engineers National Technical Information Service (phone 
703-487-4650). 

However, if the area being studied is determined to be under federal law jurisdiction (jurisdictional), ANY of 

the Corps approved “wetland manuals” are allowed to be used.  Additionally, as previously discussed, the 

only government entities that can make this determination, are the Corps of Engineers and the USEPA Region 

10 (for the Pacific Northwest); NO municipality or State Department can make this determination. 

This can create complications for the Municipalities that must adopt critical areas ordinances, because they 

were required to or chose to “Plan” pursuant to the GMA or the area where a property is located includes the 

SMA’s shoreland area; which is more often than not found to be jurisdictional by the Corps or USEPA.   

This is because the SMA ONLY regulates shorelines of the State, including any inland water body 20 acres 

or larger in size, rivers which must have an average mean flow of 20-cubic feet per second at a minimum, and 

marine shorelines.   

Almost all of the areas that would fall under the SMA, are bounded by waters that are navigable “in fact” and 

have been or are currently used to, conduct commerce.  This why the areas regulated by the SMA are very 

often determined to be jurisdictional pursuant to 33 U.S.C. §1251 et seq., the 1987 amendments to the 1977 

Clean Water Act; the Water Quality Act, of 1987. 

Regardless, the Growth Management Act applies to all non-shoreline areas which are regulated by the SMA.  

However, GMA ONLY regulates non-federally jurisdictional waters (the same as the SMA).  The Subject 

Property is regulated by the GMA and it is unlikely that this subject property falls under federal jurisdiction 

because there are no natural surface water features on the subject property to be potential tributaries to the 

Snoqualmie River (the Snoqualmie River is federally jurisdictional). 

Based on SNR’s research and field reconnaissance studies conducted on April 9, 2018; with the field 

reconnaissance studies included 8 – sample plots that were bored with and Oakfield Model “C” soil sampler, 

to 3-feet below the ground surface (this is the maximum depth for the Oakfield Model “C” soil sampler, SNR’s 

licensed geologist and specialty geologist used in the field. 
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The soils were observed and logged in ½ – foot sections and each ½ - foot section was logged geologically 

to determine the stratigraphy.  Additionally, these borings were advanced to 3-feet below the ground surface 

to determine if any saturated zone ground water was present in any of the 36” – deep borings (no ground 

water was encountered in any boring). 

Additionally, the Tokul soils are formed in very well indurated and very compact, glacial lodgment till.  Glacial 

lodgment till has virtually zero organics present in these deposits, which means that the soils formed in these 

glacial till deposits, which have some of the characteristics of emergent bedrock, have very low amounts of 

organic materials, mostly in the form of humus in the “A” and somewhat in the “B” soil horizon (if there is an 

“E’ soil horizon, the metal ions and even natural phosphorous are depleted due to plant roots, especially 

conifers. 

Due to relatively deep disking and plowing that has been conducted on the subject property (which is typical 

of larger parcels with only one residence, especially if there are barns or other agriculturally relates structures 

on the site; including agricultural drainage ditch systems) the “A” and “B” soil horizons (and if present, the “E” 

soil horizon), have been “blended together”, creating any artificial mixture of the soil horizons, making it 

impossible to differentiate soil horizons. 

Regardless, there is zero evidence of wetland hydrology that meets the regulatory definition for wetland 

hydrology, saturated soil conditions; especially as defined in the 1987 Corps Manual’s glossary on page A11. 

This also means that aquic conditions are not present, and per the Field Indicators of Hydric Soils in the United 

States, A Guide for Identifying and Delineating Hydric Soils, Version 8.1, 2017, NRCS staff in cooperation 

with the National Technical Committee for Hydric Soils (NTCHS). 

Field Indicators of Hydric Soils in the United States, A Guide for Identifying and Delineating Hydric Soils, 

Version 8.1, requires the reader to refer to the “Keys to Soil Taxonomy, 12th Edition, 20014, NRCS staff; where 

aquic conditions are described on page 26.  

Regardless per these two documents, aquic conditions MUST be present for soils to develop hydric soil 

characteristics, which includes the presence of redoximorphic features and depletions and concentrations of 

manganese and iron ions with a +2 valence shell, which is when these ions are soluble in water and if the 

soils are at field capacity, virtually all of the pore space in the mineral soil is coated with a film of ground water 

under surface tension.  This film of water can easily transport ions anywhere in the wetting front. 

However, there are no redoximorphic features or depletions and concentrations in the Tokul soils.  This 

combined with the fact that wetland hydrology is not present and cannot be present, allows SNR’s licensed 

geologist and specialty geologist to determine that hydric soils are not present on the subject property.   

However, there is a thin protosoil that is approximately 1 – 1 ½ inches thick that does have humus present in 

this protosoil.  This darker protosoil overlies a mixture of up to three soil horizons, due to disking and tilling, 

and is the typical color of Tokul soils which usually ranges from reddish brown (and light reddish brown) to 

“pale brown” (light brown) in color. 
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In other words, the natural color of these soils is relatively light in color, however, any humus that enters the 

pore space (the color of humus per the NRCS is 10YR 2/1 - black) of these blended soil layers, makes the 

soil darker.   

However, these colors are not affected by the geochemistry of the infiltrating ground water and there is 

insufficient organic materials to create a major biological oxygen demand; the upper 48 – inches of soils NOT 

located in the at or below mean sea level areas of the marine shoreline, is actually the unsaturated zone which 

is also a zone of aeration. 

In other words, it is not possible for these Tokul soils to develop hydric soil characteristics at an elevation of 

274 – 293 – feet above mean sea level, especially when there is no possibility for aquic conditions to be 

present and due to the lack of wetland hydrology on this site.  Per the 1987 Corps Manual, if wetland hydrology 

is not present and hydric soils are not present, wetland vegetation (regardless of species) cannot be present. 

HOWEVER, the subject property has drainage issues, which are caused by the diversion of storm water into 

the northern and northeastern portions of the subject property and to some extend into the west central portion 

of the subject property.   

The incomplete and unorthodox agricultural drainage system on the subject property has not been maintained 

for a significant period of time.  Which results in localized detention of this storm water. 

Wetland specialists ONLY conduct routine wetland studies (which is inconsistent with RCW 36.70A.175 and 

WAC 365-195-905 (5) (a) (4)); these wetland specialists at most, have 38 – hours of training from a Corps of 

Engineers coursed developed in 1990 to certify Corps staff as wetland specialists.   

However, the course and the certification program were never implemented by the Corps. 

Because a 38 – hour course cannot possibly cover all aspects of the science associated with the geologic 

features that fall under the wetlands regulatory umbrella, these wetland specialists simply follow a checklist 

and conduct zero scientific studies.   

This checklist does not even suggest to look for the source of the hydrology, to look a site conditions that can 

cause drainage issues and were taught to identify wetlands almost exclusively on vegetation, using the Corps 

of Engineers wetlands plant list. 

However, the Corps wetland plant list IS NOT scientific in any way and certainly does not meet the 

requirements of Best Available Science or the requirements of WAC 365-195-905.  This is because the official 

Corps of Engineers wetlands plant list is based on opinions from handpicked wetland specialists; not on actual 

science and laboratory studies. 

Additionally, SNR has NEVER met a soil scientist or reviewed a wetland report prepared by a wetland 

scientist, who is familiar with page 44 (b) of the 1987 Corps Manual or who is familiar with the definition of 

saturated soil conditions in the 1987 Corps Manual’s glossary on page A11.   

Instead, these wetland specialists state that saturated soils “glisten”, which is NOT the definition for saturated 

soil conditions on page A11 of the 1987 Corps Manual’s glossary. 
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Additionally, wetland specialists only bore or excavate a sample plot to a maximum depth of 24 – inches from 

the ground surface (it is more common to see shallower sample plots) because these wetland specialists 

believe that the Corps Manuals and the Field Indicators of Hydric Soils in the United States, A Guide for 

Identifying and Delineating Hydric Soils, Version 8.1, 2017, NRCS staff in cooperation with the National 

Technical Committee for Hydric Soils (NTCHS); tell them to not excavate deeper than 24 – inches; which is 

incorrect.   

These manuals do recommend to excavate at least as deep as the parent materials are located so the parent 

materials can be observed and the contact between the soils and the parent materials can be described; and 

if the soils and hydrology do not change significantly, the depth of the borings or excavations can be reduced 

to as shallow as 24 – inches.  SNR always digs at least one test pit as deep as a 120 excavator can reach, if 

possible.  However, on Tokul soils, even with aggressive new chisel teeth on the 24-inch bucket, a 120 

excavator cannot excavate much more than 4-5 – feet into the glacial lodgment till. 

Finally, soil scientists know NOTHING about biologically active soils, know nothing about the biologically 

active soil hydrology, and always chose wetland indicators that are incorrect; with the favorite determination 

for hydric soils being “Depleted Below Dark Surface (A11)”; which in reality is not due to the geochemistry of 

aquic conditions, it is due to the amount of humus that has filled the pore spaces in the “A” and “B” soil 

horizons. 

Because wetland specialists DO NOT conduct comprehensive wetland studies as required by RCW 

36.70A.175 and WAC 365-195-905 (5) (a) (4); conduct studies exclusively based on plants (or on the wetland 

maps prepared by the municipalities which in all municipalities are available to download or to be observed in 

an interactive GIS mapping system such as King County’s iMAP (or he USFWS Wetland Inventory Maps). 

This means that some wetland specialists will make wetland delineations based exclusively on plants and 

standing or running water (most wetland scientists that see running water identify this point source water as 

being wetland hydrology despite what page 44 (b) of the 1987 Manual states.  However, the worst wetland 

specialists, simply carry a wetland inventory map or a municipal wetlands map and simply delineate a wetland 

based on these maps. 

Regardless, these wetland specialists are not conducting the required comprehensive wetland studies, will 

base their findings almost exclusively on plants and ANY observations of surface water hydrology; unless, the 

wetland specialist is one of those who simply delineate wetlands on a parcel based exclusively on either a 

municipal wetland map (the City of Duvall does not have their wetland map online, you MUST go to City Hall 

to look at this map) or the USFWS wetland inventory map. 

If a wetland specialist conducts the typical routine studies on the subject property, will most likely delineate 

approximately ¾ of the subject property as having “wetlands” (they never name the geologic feature that falls 

under the wetlands regulatory umbrella) and most likely will identify Ns streams to be present on the subject 

property (the partial, unmaintained, agricultural drainage system).  Even though this is completely incorrect 

and can lead to an abuse of the State’s police power and an unconstitutional taking of private property. 
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If the City of Duvall does request wetland studies be conducted on the property because actions will be taken 

on the subject property require permits issued by the City; these studies should ONLY be conducted by 

licensed geologists and specialty geologists who use the Corps of Engineers comprehensive wetland study 

method. 

This is because this method is required by RCW 36.70A.175 and WAC 365-195-905 (5) (a) (4) and whomever 

conducts these studies, must practice the standard and customary practice of geology and hydrogeology and 

conform to the geologist licensing law and rule, and any requirements established by the Geologist Licensing 

Board.   

At a minimum the studies should be conducted by a licensed geologist who is also a licensed hydrogeologist 

(one of the two branches of “specialty geology”; match the type of studies conducted by SNR’s licensed 

geologist and specialty geologist, being licensed in both geologic specialties.  Because of the licenses, all 

studies must be objective and unbiased and designed to prevent any bias from influencing any of the scientific 

studies. 

However, it should be noted that for critical areas reconnaissance studies, to keep the cost of these studies 

relatively low, every aspect of the standard and customary practice of geology and hydrogeology is not 

implemented; with the logging of actual geologic test pits not being conducted.   

This is because, these studies are not the level of studies that would be conducted for any specific critical 

area, which are MUCH more comprehensive and follow every step of the standard and customary practice of 

geology and hydrogeology (and these studies cost significantly more than a broad based study regarding the 

potential for GMA critical areas being present on the subject property. 

However, based on actual scientific studies that did generate, quantitative scientific data that is statistically 

significant, wetland hydrology and hydric soils are not present on the subject property and therefore, any 

plants that are present regardless of species, cannot be identified as wetland plants.   

However, wetland specialists DO NOT conduct scientific studies and do NOT generate quantitative, 

statistically significant, scientific data; with virtually all wetland specialist only conducting wetland studies using 

the routine method. 

Based on SNR’s licensed geologist and specialty geologist’s reviews of well over 100 wetland studies 

conducted by wetland specialists using the routine method, and in every case, when SNR conducted 

comprehensive wetland studies on the same site, SNR found NO wetlands and the wetland specialists found 

wetland areas that are surprisingly similar to the municipal wetland maps or to the Wetland Inventory Map. 

The probability of wetland areas being present on the subject property if the comprehensive method in the 

1987 Corps Manual is used (which is VERY flexible and there is no limit to the level of study, other than the 

expertise and experience of the person conducting the studies).   

Additionally, comprehensive wetland studies can focus on only one wetland indicator, especially if there is an 

indicator that is in question from an earlier routine wetland study. 
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Wetland studies using the comprehensive method are not limited to following the methods described in the 

1987 Corps manual and virtually any truly scientific method can be used to determine if any of the three 

indicators are present (this is the crux of these studies – either all three wetland indicators are present or not, 

and if even one indicator is missing, wetland areas cannot be identified. 

Wetland specialists cannot make ANY geologic or hydrogeologic interpretations and cannot conduct geologic 

and hydrogeologic studies, including field studies.  This may be why virtually all wetland specialist never 

conduct comprehensive wetland studies; because they would be violating the geologist licensing law and rule.  

In fact, wetland specialists cannot interpret what type of water or ground water is present in a study area, per 

the geologist licensing law and rule and per the Licensing Board’s policy on wetland studies. 

If wetland studies are requested by the City of Duvall and if these studies are NOT conducted by a licensed 

geologist and specialty geologist with a license in hydrogeology, using the Corps of Engineers comprehensive 

wetland study methods and using the standard and customary practice of geology and hydrogeology and the 

requirements of the geologist licensing law RCW 18.220 and 308-15 WAC, and the requirements of the 

Geologist Licensing board.   

And if the studies are conducted by a wetland specialist with 38-hours of training and if they actually have a 

college degree, the degree is almost always in Liberal Arts (BA degree), using the routine wetland study 

method, it is very likely that the wetland specialist (who did not use the GMA required comprehensive wetland 

studies) will find that wetland areas are present on almost ¾ of the subject property. 

Additionally, almost all wetland specialists identify manmade agricultural drainage systems as being natural 

streams, even though they are violating the geologist licensing law by conducting any stream identification 

and fluvial geomorphologic classification. 

Additionally, the storm water that is diverted onto the subject property is believed to include permitted, point 

source MS4 storm water from the City of Duvall’s permitted point source MS4 system.  If this is the case, then 

all of the relatively few agricultural drainage ditches lose their exemption from being a point source pursuant 

to Section 502 of 33 U.S.C. §1251 et seq.   

This would mean that all of the surface water on the subject property would be the detention and conveyance 

of point source water; which is not waters of the United States or State and all natural streams must have the 

hydrology of waters of the United States or State (the same requirements apply to wetlands).   

In other words, these wetland specialists are seldom actual scientists, and if they are scientists, their scientific 

field is almost always in the ecology or biology, which has nothing to do with identifying the geologic features 

that fall under the wetlands regulatory umbrella.  

Based on actual geologic and hydrogeologic studies, the provisions for comprehensive wetland studies as 

modified to adapt to the standard and customary practice of geology and hydrogeology, SNR’s licensed 

geologist and specialty geologist has found that no wetland hydrology as defined by page A11 of the glossary 

in the 1987 Corps Manual.   
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Additionally, SNR’s licensed geologist and specialty geologist found no evidence of any hydric soils or aquic 

conditions.  Pursuant to the 1987 Corps manual, if wetland hydrology and hydric soils are missing, the 

vegetation CANNOT be identified as wetland vegetation regardless of the species of the plants. 

However, if for some reason, the City does request wetland studies; if these studies are conducted by a 

wetland specialist, there is a good chance that these routine studies would lead to the delineation of wetland 

areas that could cover up to ¾ of the subject property and this wetland scientist will most likely identify the 

very small unmaintained agricultural drainage ditches as being Ns streams. 

Fish and Wildlife Habitat Conservation Areas 

The subject property does not have any natural surface water features located on it or at least 300 – feet from 

the subject property and therefore has NO fish conservation areas, and there are virtually no significant trees 

on the subject property for potential bald eagle nesting.  The bulk of the subject property is covered with 

pasture grass and most of the shrubs are considered to be noxious weeds in Washington State, including 

some relatively large stands of Himalayan blackberries, isolated stands of Scotch broom, and trailing 

blackberries being widely distributed on the subject property. 

The vegetation on the subject property does not provide any significant habitats for any species of animal 

(including birds and amphibians) and pursuant to the WDFW list of endangered species and species of interest 

and where these species are typically found, there is no evidence that any of these species are present on or 

in the vicinity of the subject property. 

This means that the probability of fish and wildlife habitat conservation areas being present on the subject 

property is virtually zero. 

Other Critical Areas 

The subject property is NOT in located in an area where frequent flooding occurs or where channel migration 

can occur.  The subject property is not located in a well head protection area nor is it (per King County) located 

in the vicinity of “Critical Aquifer Recharge Areas”.  Additionally, there are no species of “local importance” 

observed to be present on the subject property (nor is there any evidence for these species to be present). 

Geologic Hazards Critical Areas 

As discussed in this report, the subject property only has an average maximum slope of 4% to the southwest.  

There are not steep slopes in the vicinity of the subject property (slopes with at least 40% slopes).  The surface 

geology is that of Vashon age glacial lodgment till, that potentially overlies advance outwash deposits that are 

typically sands to gravelly sands.  Additionally, there is NO evidence of any relict landslides on or in the vicinity 

of the subject property.  This means that the likelihood of any landslide hazards being present is zero. 

In reality, erosion hazards do not exist on undisturbed land that is vegetated, in fact permanent stabilization 

of cleared sites can consist of simply planting the site, often with grass when temporary stabilization is needed 

on construction sites.   
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However, ANY construction project that will disturb an acre or more of soils (even if smaller areas are disturbed 

in Phases; but the total disturbed area is one acre or more), must obtain a general construction storm water 

NPDES permit, which requires that erosion and sediment controls be used. 

The subject property is completely vegetated, mostly with pasture grasses and an occasional small stand of 

reed canary grass.  However, there are also dense clusters of shrub, which are mostly Himalayan blackberry, 

and other shrubs that also are noxious weeds in Washington State.   

There are a few, non-native semi-dwarf or dwarf tress also on the subject property.  This combined with a 

maximum average slope of 4% strongly suggests that the likelihood of erosion hazard critical areas being 

present on the subject property is virtually zero. 

The subject property is NOT designated forest land, that is regulated under the Forest Practices Act and there 

are no valuable minerals or aggregate on the subject property, which has no evidence of any mining activities 

ever taking place. 

It is obvious that the subject property was used at some time in the past, agriculturally.  However, based on 

recent and historic air photographs and field studies, with a relatively high degree of certainty, agricultural 

activities have not been conducted on the subject property for AT LEAST 5-years.  Additionally, the zoning of 

the subject property is MUI, so any new use of the subject property will need to conform to the current zoning; 

which does NOT include agricultural uses. 

The subject property is not located in any historic mining area; such as the coal field areas of King County 

and the City of Duvall is not known to have any economic mineral resources, so there are no mine shafts in 

the city.  This means that there cannot be any potential shaft mine critical areas.  

 Nor are there any known mineral resource lands located anywhere in the City of Duvall. 

The subject property is located in the eastern Puget Lowlands, near the base of the Cascade Range foothills.  

This area IS seismically active due to the presence of the Cascadia Subduction Zone off the western coast of 

Washington State, where the easterly to northeasterly moving Juan de Fuca oceanic tectonic plate subducts 

beneath the westerly to north westerly moving North American Continental tectonic plate. 

However, every square inch of the Puget Lowlands is susceptible to seismic events from relatively shallow 

tensional, compressional, and strike – slip faults created by the Cascadia Subduction Zone.  These seismic 

events rarely exceed 7.8 on the Richter scale, which is a sizable seismic event, which will almost always result 

in damage to manmade structures, but rarely, if ever create tsunamis. 

However, the level of damage to manmade structures will vary even to structures in the same general area, 

because there are numerous factors that determine how destructive one of these seismic events can be.  

Shallow earthquakes typically generate lower amplitude, high frequency seismic waves.   

Structures that are made completely of the same materials fare better in these seismic events, than structures 

made of several different types of material.  This is largely due to the harmonic resonance created by the 

frequency of the seismic waves; which can literally destroy a structure that is made on numerous different 

materials. 
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Additionally, the type of geologic deposits any structure is located on will dramatically affect the level of 

structural damage.  With structures built on competent bedrock materials typically having the least amount of 

damage.   

However, structures built on glacial lodgment till will only receive slightly more damage than those built on 

bedrock.  This is due to how the seismic waves pass through different materials, with materials like bedrock 

and glacial till dampening the intensity of the seismic waves. 

However, structures that are not built on very competent materials, such as much of the western portion of 

the City of Seattle which is built on hydro blasted sediments that were generated during the “Denny regrade” 

of the Seattle area.   

The sediments that were removed became a slurry the simply flowed into the Puget Sound, eventually creating 

a significant area of fill derived from these regrade activities.  At the time, these fill materials were considered 

to be a valuable addition to the buildable area of the City of Seattle. 

This is similar to the fill activities in the San Francisco Bay area which were eventually developed with 

structures.  However, the structures that were built on these fill materials were almost all completely destroyed 

in a relatively small shallow earthquake on the San Andreas Fault.   

However, on October 17, 1989, a magnitude 6.9 earthquake occurred on this fault which crosses the norther 

portion of the Bay and the heads west - northwest offshore.  This disaster is known as both as the San 

Francisco-Oakland earthquake and the Loma Prieta earthquake, because it was centered near Loma Prieta 

Peak, in the Santa Cruz Mountains. 

This earthquake had a seismic frequency that did cause liquefaction and also generate significant harmonic 

resonance, sufficient to collapse the upper deck of the Oakland Bay Bridge.   

This seismic event caused significant destruction to many other structures due to liquefaction and to harmonic 

resonance, impacting structures made of several different materials and structures that were built on the 

millions of cubic yards of fill materials that reduced the size of the actual bay by 1/3 

Seattle is in the same situation, however, the last significant, “shallow” seismic event that affected Seattle was 

in 2001, when a seismic event called the Nisqually earthquake (also commonly referred to as "The Ash 

Wednesday earthquake") occurred at 10:54:32 local time on February 28, 2001.  

The intraslab earthquake had a moment magnitude of 6.8 and a maximum Mercalli intensity of VIII (Severe). 

Which means that the Nisqually earthquake was almost the same intensity as the October 17, 1989 Loma 

Prieta earthquake was in the San Francisco area. 

The epicenter of the Nisqually earthquake was in the southern Puget Sound, northeast of Olympia, but the 

shock was felt in Oregon, Canada, eastern Washington, and Idaho. This was one of several large earthquakes 

that occurred in the Puget sound region in the prior 52 years and caused property damage valued at between 

one and four billion dollars. One person died of a heart attack and several hundred were injured. 
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However, the structures built on the fill materials generated by the Denny regrade, were not destroyed as 

most of the structures built on fill materials in the San Francisco bay were during the Loma Prieta seismic 

event.  However, the epicenter of the Loma Prieta seismic event is only located approximately 18-miles south 

of the southern portion of the San Francisco Bay. 

The epicenter of the Nisqually earthquake occurred at a depth of 30 miles below the Nisqually River delta, a 

point 11 miles north of the City of Olympia and 40 – miles south of the city of Seattle, along a subduction zone 

in which the Juan de Fuca tectonic plate is sliding beneath the North American plate.   

The Nisqually earthquake was much deeper than the Loma Prieta seismic event, which meant that the 

frequency of the seismic waves would have been much lower than the Loma Prieta seismic event, but would 

have had a higher amplitude than the Loma Prieta seismic event. 

Regardless, virtually all of western Washington has frequent seismic activity, with the most common seismic 

events being less than 4 on the Richter scale, because the entire Western portion of Washington State is 

being affected by the westerly subducting Juan de Fuca oceanic tectonic plate, under the westerly moving 

North American tectonic plate.   

In fact, the Nisqually seismic event was an interslab event on the subducting Juan de Fuca tectonic plate, at 

a depth of at least 10 – miles above the earth’s mantle; with the Juan de Fuca tectonic plate ultimately entering 

the upper portion of the earth’s mantle, approximately 61 miles east of the City of Seattle. 

In other words, if there were a critical area exclusively for seismic event ground movement, all of Western 

Washington would be a seismic critical area.  However, the subject property is underlain by glacial lodgment 

till which has the characteristics of attenuating the intensity of a seismic event, with only structures built on 

emergent bedrock having slightly more attenuation of the seismic energy.   

The subject property is NOT prone to liquefaction based on the interpretation of well logs for water wells 

located in the vicinity of the subject property.  However, during a seismic event, with an epicenter close enough 

to Duvall to cause ground movement, virtually every property will experience ground movement, including the 

property Duvall, City Hall is built on (and the fire station), with the subject property being affected less than 

other properties that are not on glacial lodgement till or emergent bedrock. 

However, the subject property will not be affected by anything other than ground movement, because there 

will be no liquefaction and there are no steep slopes located in the vicinity of the subject property where mass 

wasting induced by a seismic event could run onto the property. 

Therefore, other than possible ground movement due to a seismic event, the subject property does not have 

any seismic hazards. 

Finally, the subject property does not have ANY volcanic hazards.  The primary hazards associated with 

volcanic eruptions are pyroclastic flows and lahars (sometimes called “mudflows”).  The reason the subject 

property does not have any potential volcanic hazards, is because the City of Duvall does not have any 

Cascade volcanos located close enough to generate any pyroclastic flows or lahars that would affect the City 

of Duvall, let alone the subject property.   
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Even the Osceola mudflow, one of the largest lahars in the world, which occurred on Mount Rainer, never 

was even close to the City of Duvall, with this lahar only reaching as far north as Renton, Washington.  

Additionally, the only other volcano locate within 50-miles of the City of Duvall is the Glacier Peak volcano, 

located almost exactly 50-miles northeast of the subject property. 

In fact, there are NO known pyroclastic or lahar deposits present anywhere in the City of Duvall.  Because the 

subject property is located too far away from any active Cascade volcano to be affected by pyroclastic flows 

or lahars and there are none of the deposits associated with these volcanic deposits in the City of Duvall, the 

subject property does not have any volcanic hazards critical areas. 

Thank you for requesting this GMA critical areas reconnaissance studies and this report.  If you have any 

questions, or require more information, please contact me at your convenience on my cell at 206-291-5556. 

Sincerely, 
SNR COMPANY 

 

Steven F. Neugebauer 
Principal Hydrogeologist and Engineering Geologist 
License Number:  000347 
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