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1.0 INTRODUCTION 
On November 6, 2017, Confluence Environmental Company (Confluence) conducted a site visit 
at 4803 Forest Avenue SE, Mercer Island, Washington (tax parcel 4045000145) (Figure 1). The 
purpose of the site visit was to determine the presence and extent of wetlands on the property. 
Critical areas such as erosion hazard areas, steep slopes, and landslide hazard areas were not 
evaluated in this study. This report discusses the results of the of the site visit. 

The site is currently partially developed. The western portion is developed with a detached 
garage, driveway, and yard. The eastern portion of the wetland is undeveloped. 
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Figure 1. Project Area 
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2.0 METHODS 
Confluence conducted both a wetland and an ordinary high water mark (OHWM) delineation 
on the property. The OHWM delineation was conducted prior to the wetland delineation and 
described in Confluence (2017). This section describes the methods used to identify the presence 
or absence of wetlands and delineate the wetland boundary. 

2.1 Desktop Analysis 
Confluence evaluated the parcel for the presence of critical areas using available GIS databases. 
The following databases were reviewed: 

 King County iMAP (King County 2017), 
 National Wetland Inventory (NWI) (USFWS 2017), and 
 Soil Survey (USDA NRCS 2017a). 

Results of the GIS database searches are in Appendix A. 

2.2 Wetlands 

2.2.1 Wetland Identification and Delineation 

Confluence used the methods described by the U.S. Army Corps of Engineers (Corps) in the 
Corps of Engineers Wetland Delineation Manual (Corps 1987) and the Regional Supplement to the 
Corps of Engineers Wetland Delineation Manual: Western Mountains, Valleys, and Coast Region 
(Regional Supplement; Corps 2010) to delineate wetland boundaries. The Corps usually 
requires that the following three characteristics be present for an area to be identified as a 
wetland: (1) hydrophytic vegetation, (2) hydric soil, and (3) wetland hydrology. Each criterion 
has a number of indicators by which it can be determined to satisfy the standard. The indicators 
were established so that if an area was wetland, sufficient indicators would be observed at any 
time of the year, including the driest months. Since “normal circumstances,” as defined by the 
Corps (1987), exist on the site, all three criteria must be present for an area to be determined a 
wetland. A more detailed description of delineation methodology is in Appendix B. Wetland 
delineation data forms are in Appendix C. 

The PLANTS Database (USDA NRCS 2017b) was used for scientific names and the 2016 
National Wetland Plant List (Lichvar et al. 2016) was used to determine the wetland indicator 
status of plants. 

2.2.2 Wetland Rating 

Confluence determined wetland ratings using the Washington State Wetland Rating System for 
Western Washington (Hruby 2004) to assess the resource value of the wetlands identified on the 
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site. This rating system is based on the wetland functions and values, sensitivity to disturbance, 
rarity, and irreplaceability.  

Wetland rating forms are in Appendix D. 

3.0 RESULTS 
This section describes the results of the critical areas study. 

3.1 General Site Description 
Available GIS databases were searched for the documented presence of wetlands, hydric soils, 
streams, lakes, or species listed under the Endangered Species Act as threatened or endangered 
(“listed species”). Results of the GIS databases searched are in Appendix A. In summary, GIS 
databases did not identify any wetland on the property. No wetlands were identified within ½ 
mile of the property. 

As stated above, the western portion of the property is developed with a detached garage, 
driveway, and yard. The eastern portion of the property is a vegetated slope, dominated by 
giant horsetail (Equisetum giganteum), English ivy (Hedera helix), Himalayan blackberry (Rubus 
armeniacus), field bindweed (Convolvulus arvensis), and big-leaf maple (Acer macrophyllum). 

The undeveloped portion of the property lies within a landslide and erosion hazard area 
(GeoTech 2015). Relatively shallow landslides, disturbing 10-15 feet of soil periodically occur 
along Forest Avenue SE (GeoTech 2015). Such a landslide appears to have occurred at some 
point in the past on the property, although review of aerial images did not reveal when, due to 
the forested canopy and the point in time when the aerial images were taken. Because of the 
landslide, soils currently within 12 inches of the surface may have historically been several feet 
or more below the surface. This means that hydric soil indicators present within the top 12 
inches of the soil may have been formed when the soil was several feet underground (i.e., too 
deep to meet the hydric soil criterion). 

At the top of the slope is a 12-inch concrete stormwater pipe that appears to discharge runoff 
from SE 48th Street and the associated houses upslope. At the time of the site visit, water was 
discharging from the pipe. 

At the base of the hillslope is a concrete basin. The inlet of the basin is a 6-inch-diameter 
corrugated plastic pipe. The pipe extended upslope approximately 30 feet east before it was no 
longer observed. The inlet of the pipe was not found. The pipe appears to have been laid in the 
low spot of the hillslope. No visual indicators of a watercourse were identified adjacent to the 
pipe or upslope of where the pipe could be seen.  
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The basin discharges into another 6-inch-diameter corrugated plastic pipe via a perched outlet 
pipe. This corrugated plastic pipe goes west approximately 20 feet where it discharges into a 
catch basin. Stormwater runoff from the garage and upper driveway also enter this catch basin. 
This catch basin enters Lake Washington via a 12-inch-diameter corrugated metal pipe. Water 
from the house and lower driveway enter the 12-inch-diameter corrugated metal pipe 
downslope of the catch basin. The outlet of this pipe is located above the ordinary high water of 
the lake, in the yard. Despite the collection and concentrated discharge of runoff, there are no 
indicators of a watercourse or stream between the pipe outlet and the lake. 

Photographs of the site are in Appendix E. 

3.2 Test Plots 
During the site visit, six test plots were established in both uplands and wetlands. Test plots are 
shown in Figure 2. The locations of the test plots were based on the presence of visual wetland 
indicators, such as wetland vegetation or evidence of standing water, or were chosen to 
represent vegetative communities on the property. Test plot summaries are detailed below. 
Appendix B provides explanation of technical terms. 

Test Plot 1 (TP-1) was located in the eastern portion of the property, just southwest of the 
stormwater pipe, in an area dominated by giant horsetail. Vegetation within TP-1 passed the 
Dominance Test and therefore meets the wetland vegetation criterion. Soil in the top layer (0-5 
inches) was a black (10YR 2/1) loam with gravel and cobble. Soil in the second layer (5-8 inches) 
was a greenish gray (Gley1 5/5GY) loam and gravel with 20 percent yellowish brown (10YR 5/8) 
redox concentrations in the matrix and pore linings. Soil in the third layer (8-12 inches) was a 
dark greenish gray (Gley1 4/10GY) loamy sand and gravel with 20 percent dark reddish brown 
(5YR 3/4) redox concentrations in the matrix and pore linings. Soils met the Depleted Below 
Dark Surface (A11) hydric soil indicator; therefore, the hydric soil criterion was met. Four 
primary indicators – Surface Water (A1), High Water Table (A2), Saturation (A3), and Oxidized 
Rhizospheres along Living Roots (C3) – were observed. The presence of at least one primary or 
two secondary indicators meets the wetland hydrology criterion. Since TP-1 met all three 
criteria, the area represented by TP-1 is a wetland, identified as Wetland A. 

TP-2 was located south of TP-1, north of the property line, in an area dominated by English ivy 
and giant horsetail. Vegetation within TP-2 did not pass the Dominance Test or the Prevalence 
Index Test and therefore did not meet the wetland vegetation criterion. Soil in the top layer (0-5 
inches) was a black (10YR 2/1) sandy loam and gravel. Soil in the second layer (5-15 inches) was 
a black (10YR 2/1) sandy loam and gravel with 2 percent dark yellowish brown (10YR 4/6) redox 
concentrations in the matrix. Soils met the Redox Dark Surface (F6) hydric soil indicator. No 
primary or secondary indicators of hydrology were observed and therefore the wetland 
hydrology criterion was not met. The presence of hydric soil indicators in a test plot without 
wetland hydrology indicators at this site indicates the hydric soils indicators were likely formed 
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prior to the landslide, when the soil was several feet below the surface and does not indicate 
current hydric soil. Since TP-2 did not meet all three criteria, the area represented by TP-2 is not 
a wetland. 

TP-3 was located north of TP-1, in an area dominated by giant horsetail, Himalayan blackberry, 
and field bindweed. Vegetation within TP-3 did not pass the Dominance Test or the Prevalence 
Index Test and therefore did not meet the wetland vegetation criterion. Soil in the top layer (0-
11 inches) was a very dark brown (10YR 2/2) silty loam and gravel. Soil in the second layer (11-
18 inches) was a very dark grayish brown (10YR 3/2) loam and gravel. Soils did not meet any 
hydric soil indicator and therefore the hydric soil criterion was not met. One primary indicator – 
Saturation (A3) – was observed in the south side of the test pit, where surface water from 
stormwater runoff was saturating the soil. The presence of soil saturation within 12 inches of 
the surface meets the wetland hydrology indicator. Since TP-3 did not meet all three criteria, the 
area represented by TP-3 is not a wetland. 

TP-4 was located southwest (downslope) of TP-1, in an area dominated by giant horsetail, 
English Ivy and big-leaf maple. Vegetation within TP-4 did not pass the Dominance Test or the 
Prevalence Index Test and therefore did not meet the wetland vegetation criterion. Soil in the 
top layer (0-8 inches) was a very dark brown (10YR 2/2) silty loam. Soil in the second layer (8-11 
inches) was a very dark grayish brown (10YR 3/2) sandy loam and gravel. Soil in the third layer 
(11-15 inches) was a dark gray (10YR 4/1) sandy loam and gravel with 20 percent yellowish red 
(5YR 4/6) redox concentrations in the matrix. Soils met the Depleted Below Dark Surface (A11) 
hydric soil indicator; therefore, the hydric soil criterion was met. Two primary indicators –High 
Water Table (A2) and Saturation (A3) – was observed. The presence of at least one primary or 
two secondary indicators meets the wetland hydrology criterion. Since TP-4 did not meet all 
three criteria, the area represented by TP-4 is not a wetland and represents the transition zone 
between wetland and upland. 

TP-5 was located west (downslope) of TP-3 and north of TP-6, in an area dominated by giant 
horsetail and Himalayan blackberry. Vegetation within TP-5 passed the Dominance Test and 
therefore met the wetland vegetation criterion. Soil in the top layer (0-6 inches) was a black 
(10YR 2/1) loam. Soil in the second layer (6-17 inches) was a very dark gray (10YR 3/1) sandy 
loam and gravel with 2 percent strong brown (7.5YR 5/8) redox concentrations in the matrix. 
Soils met the Redox Dark Surface (F6) hydric soil indicator; therefore, the hydric soil criterion 
was met. No primary or secondary indicators of wetland hydrology were observed and 
therefore the wetland hydrology criterion was not met. Since TP-5 did not meet all three criteria, 
the area represented by TP-5 is not a wetland. 
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Figure 2. Test Plot Locations and Wetland Boundary 
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TP-6 was located south of TP-5 and west of TP-4, in an area dominated by giant horsetail, 
English ivy, and big-leaf maple. Vegetation within TP-1did not pass the Dominance Test but did 
pass the Prevalence Index, and therefore meets the wetland vegetation criterion. Soil in the top 
layer (0-4 inches) was a black (10YR 2/1) silty loam with gravel. Soil in the second layer (4-11 
inches) was a very dark gray (10YR 3/1) sand and gravel. Soil in the third layer (11-17 inches) 
was a dark gray (10YR 4/1) sandy loam and gravel with 2 percent strong brown (7.5YR 4/6) 
redox concentrations in the matrix. Soils met the Depleted Below Dark Surface (A11) hydric soil 
indicator; therefore, the hydric soil criterion was met. Three primary indicators – Surface Water 
(A1), High Water Table (A2), and Saturation (A3) – were observed. The presence of at least one 
primary or two secondary indicators meets the wetland hydrology criterion. Since TP-6 met all 
three criteria, the area represented by TP-6 is a wetland, and is located in the western portion of 
Wetland A. 

3.3 Wetlands 
TP-1 and TP-6 represented areas that met all three wetland criteria on the property. One 
wetland was identified and delineated on site and no wetlands were identified in GIS databases 
within 250 feet. The wetland delineated on site is described in detail below and its 
characteristics are summarized in Table 1. The wetland boundaries are shown in Figure 2. 

Table 1. Wetland Summary 

Wetland 
Name 

Cowardin 
Classification1 Size 

Wetland Rating 

Hydrologic Water Quality Habitat Total Category 

Wetland A PEM 638 sq ft 12 3 4 19 IV 
PEM = palustrine emergent 
1 Cowardin et al. 1979 
 
Wetland A is sloped wetland located in the eastern portion of the property (Figure 2) and is 638 
square feet in size. It begins at the outlet of the stormwater pipe in the eastern portion of the 
property and ends at the concrete basin in the central portion of the property. TP-1 and TP-6, 
described above, represent Wetland A. The existing stormwater pipe discharging at the top of 
the slope appears to be the primary source of hydrology for Wetland A. 

According to the Cowardin classification (Cowardin et al. 1979), Wetland A is an emergent 
wetland. Wetland A is dominated by giant horsetail. The boundary of Wetland A was 
determined by topographic break, evidence of standing water, and the vegetative shift to non-
hydrophytic vegetation. According to the 2004 Wetland Rating System (Hruby 2004), Wetland 
A was rated as a Category IV wetland. 
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4.0 REGULATORY IMPLICATIONS 
According to Mercer Island City Code (MICC) 19.16, wetlands are defined as: 

“areas that are inundated or saturated by surface water or ground water at a frequency 
and duration sufficient to support, and that under normal conditions do support, a 
prevalence of vegetation typically adapted for life in saturated soil conditions. 
Wetlands do not include artificial wetlands, such as irrigation and drainage ditches, 
grass-lined swales, canals, landscape amenities, and detention facilities or those 
wetlands, created after July 1, 1990, that were unintentionally created as a result of the 
construction of a road or street unless the artificial wetlands were created to mitigate 
the alteration of a naturally occurring wetland. For identifying and delineating a 
regulated wetland, the city will use the Wetland Manual.” 

Wetland A meets the first part of the definition, namely it is an area that is inundated or 
saturated by surface water or groundwater at a frequency and duration sufficient to support, 
and that under normal conditions do support, a prevalence of vegetation typically adapted for 
life in saturated soil conditions.  

However, the definition also states that wetlands do not include artificial wetlands and then 
lists some examples of artificial wetlands: “such as irrigation and drainage ditches, grass-lined 
swales, canals, landscape amenities, and detention facilities….” While the characteristics of 
Wetland A do not fall into the examples listed in the definition (e.g., ditches, swales), Wetland A 
does meet the definition of artificial, because the source of hydrology is not a natural condition 
(i.e., groundwater or precipitation); rather, the source is the stormwater drain associated with 
SE 48th Street (i.e., artificial) and surrounding development, thus meeting the definition. That is, 
if this stormwater pipe did not discharge onto the property, Wetland A would not be expected 
to exist. While the installation date of the stormwater pipe is unknown, there have been 
substantial changes in the contributing basin of the stormwater pipe that have resulted in a 
significant increase in the volume of water entering the pipe. Since 1990, there has been a 
significant increase (both permitted and unpermitted) in impervious surfaces to the 
contributing basin, as well as the installation of a new stormwater collection pipe at 8100 SE 48th 
Street that connects to the subject pipe. This new stormwater pipe, which appears to be 
unpermitted, collects a significant amount of runoff that would have otherwise infiltrated into 
the ground or, at a minimum, would not have entered into the subject stormwater pipe.  

Table 2 summarizes the parcels that contribute runoff into the stormwater drain that discharges 
onto the property and the changes to impervious surfaces or runoff collection systems that were 
constructed after 1990. Figure 3 shows the location of these parcels in relation to 4803 Forest 
Avenue SE. Appendix F shows pictures of these features. 
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Table 2. Stormwater Contributions Summary 

Address Post 1990 Increases to Impervious Surfaces 

8100 SE 48th Street 
Post 1990 – installation of a storm drain with trash rack that connects to stormwater pipe discharges 
onto 4803 Forest Avenue SE (no permit identified). This results in an increase of stormwater 
discharging onto 4803 Forest Avenue SE compared to pre-1990 flows from 8100 SE 48th Street. 

8101 SE 48th Street 
Post 1990 – gravel driveway was paved, increasing stormwater runoff into the stormwater pipe that 
discharges onto 4803 Forest Avenue SE (no permit identified). This results in an increase of 
stormwater discharging onto the property compared to pre-1990 flows from 8101 SE 48th Street. 

8105 SE 48th Street 
2011 – demolition of old house and construction of new 5,641 square foot home (permits 1103-113 
and 1008-036). Runoff from home goes into a new catch basin/stormwater pipe that is connected to 
the stormwater pipe that discharges onto 4803 Forest Avenue SE. This results in an increase of 
stormwater discharging onto the property compared to pre-1990 flows from 8105 SE 48th Street. 

8201 SE 48th Street 
No post-1990 increases of stormwater entering compared to pre-1990 stormwater pipe that 
discharges onto 4803 Forest Avenue SE. This does not result in an increase of stormwater 
discharging onto the property compared to pre-1990 flows from 8201 SE 48th Street. 

4801 W Mercer Way 
1999 – demolition of old house and construction of new 4,960 square foot home (permits 981115 
and 980615). Runoff from home goes into stormwater pipe that discharges onto 4803 Forest 
Avenue SE. This results in an increase of stormwater discharging onto the property compared to 
pre-1990 flows from 4801 W Mercer Way. 

4803 W Mercer Way 
1999 – construction of new 4,890 square foot home addition (permit 981740). Runoff from home 
goes into stormwater pipe that discharges onto 4803 Forest Avenue SE. This results in an increase 
of stormwater discharging onto the property compared to pre-1990 flows from 4803 W Mercer Way. 

4805 84th Avenue SE 
2009 – construction of new 1,027 square foot home addition (permit 0909118). Runoff from home 
goes into stormwater pipe that discharges onto 4803 Forest Avenue SE. This results in an increase 
of stormwater discharging onto the property compared to pre-1990 flows from 4805 84th Avenue SE. 

 

It is likely that these changes in the contributing basin, which occurred after 1990, have resulted 
in sufficient flow coming out of the pipe to allow the artificial wetland hydrology to develop. 
Had these permitted and unpermitted activities not occurred, the volume of water discharging 
from the pipe would not likely have been sufficient to create wetland hydrology. 

This is further demonstrated by the mapped soils. Soils on the site are mapped as Kitsap silt 
loam, which is characterized as a moderately well drained soil with the depth to the water table 
between 18 and 36 inches (USDA NRCS 2017a). For the water table to provide wetland 
hydrology, the depth to the water table must be 12 inches or less. Based on this information, the 
depth to the water table is too deep for the water table to provide wetland hydrology. This 
provides further evidence that Wetland A would not exist, except for the artificial (i.e., 
stormwater) input onto the property. 

Based on the above rationale, Wetland A does not meet the MICC 19.16 definition of a wetland 
because there have been significant enough increases to runoff from development within the 
contributing basin, which occurred after 1990, to meet the criteria of artificial hydrology. 
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However, should the City not concur with this evaluation, the standard buffer for Wetland A 
would be 35 feet (Figure 4). 

The water flowing from Wetland A would not be classified as a watercourse. MICC 19.16 
defines watercourses as a course or route, formed by nature and generally consisting of a 
channel with a bed, banks, or sides throughout substantially all its length, along which surface 
waters, with some regularity (annually in the rainy season), naturally and normally flow in 
draining from higher to lower lands. This definition does not include irrigation and drainage 
ditches, grass-lined swales, canals, storm water runoff devices, or other courses unless they are 
used by fish or to convey waters that were naturally occurring prior to construction. 

Confluence conducted a watercourse evaluation on this parcel and the parcel to the west (Tax 
parcels 2577300021 and 4045000145) to determine the presence and extent of any watercourse 
on both properties (Confluence 2017). As described in that report, stormwater from the concrete 
pipe sheet flows down the slope (in the footprint of Wetland A) into a concrete basin. The basin 
discharges into another 6-inch diameter corrugated plastic pipe via a perched outlet pipe. This 
corrugated plastic pipe goes west approximately 20 feet where it discharges into a catch basin. 
Stormwater runoff from the garage and upper driveway also enter this catch basin. This catch 
basin enters Lake Washington via a 12-inch diameter corrugated metal pipe. Water from the 
house and lower driveway enter the 12-inch diameter corrugated metal pipe downslope of the 
catch basin. The outlet of this pipe is located above the ordinary high water of the lake, in the 
yard. Despite the collection and concentrated discharge of runoff, there are no indicators of a 
watercourse or stream between the pipe outlet and the lake. 

If there is not sufficient flow to create a watercourse at the outlet of the pipe, where additional 
runoff has been added to the water flowing out of Wetland A, then clearly there is not sufficient 
flow out of Wetland A to create a watercourse if the water did not go into a pipe. 
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    Figure 3. Post-1990 Increases to Impervious Surfaces Contributing to Runoff on 4803 Forest Avenue SE (King County 2018) 



4803 FOREST AVENUE SE CRITICAL AREAS STUDY UPDATE 

February 16, 2018  Page 13 

Figure 4. Wetland Boundary and Standard Buffer 
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Map Unit Legend

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

KpB Kitsap silt loam, 2 to 8 percent 
slopes

6.7 90.7%

KpD Kitsap silt loam, 15 to 30 
percent slopes

0.5 7.0%

Totals for Area of Interest 7.4 100.0%
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This report describes the methods used to determine the presence or absence of critical areas in 
a project area. 

1.0 WETLANDS 

1.1 Methods Used to Determine Wetlands 
Confluence delineates the boundaries of wetlands using the “Routine Determinations for Areas 
Less Than 5 Acres in Size” method described by the U.S. Army Corps of Engineers (Corps) in 
the Corps of Engineers Wetlands Delineation Manual (Delineation Manual; Corps 1987) and the 
Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Western Mountains, 
Valleys, and Coast Region (Corps 2010) (Regional Supplement). The Regional Supplement was 
part of a nationwide effort to address regional wetland characteristics and improve the accuracy 
and efficiency of wetland-delineation procedures. The Regional Supplement uses the best 
available science to addresses regional differences in climate, geology, soils, hydrology, and 
plant and animal communities that cannot be addressed in a single national document, such as 
the Delineation Manual. The Regional Supplement was designed for use with the 1987 
Delineation Manual and all subsequent versions. Where differences in the two documents 
occur, the Regional Supplement takes precedence over the 1987 Delineation Manual (Corps 
2010). The Regional Supplement was developed to clarify the indicators of hydrophytic 
vegetation, hydric soils, and wetland hydrology found in the region (these indicators are 
discussed in detail in the section below). It is important to note that areas that may have been 
determined as a wetland under the 1987 Delineation Manual may not be determined as wetland 
under the Regional Supplement, and vice versa. 

Confluence uses the PLANTS Database (USDA NRCS 2017) for scientific names and the 
2016National Wetland Plant List (Lichvar 2016) to determine the wetland indicator status of 
plants. Wetlands are classified using the Cowardin Classification System (Cowardin et al. 1979). 
Confluence determines the wetland rating using Washington State Department of Ecology’s 
Wetland Rating System for Western Washington (Hruby 2004). The National Wetland 
Inventory is also researched to determine if wetlands have previously been identified on the 
property (USFWS 2017). 

The locations of test plots, soil cores, and wetland edges on a project property are recorded 
using a differential Global Positioning System with sub-meter accuracy. Delineated and 
surveyed wetland boundaries are subject to verification and approval by jurisdictional agencies.  

 



WETLAND DELINEATION METHODS 

2017  Page 2 

1.2 Wetland Criteria 
There is specific technical language that applies to the study of wetlands. This section briefly 
explains the language Confluence uses in its wetland delineation reports.  

The identification of wetlands is based on three criteria: hydrophytic vegetation, hydric soils, 
and hydrology; each criterion has a number of indicators by which it can be determined to 
satisfy the standard. The Corps, which is the federal authority on the regulation of wetlands, 
has developed the guidance and the Data Sheet that are the standards used in all wetland 
determinations. The information presented below is based on their Wetland Delineation 
Manual (Corps 1987) and Regional Supplement (Corps 2010). 

In order to characterize a wetland, data are collected from representative test plots. The 
delineator chooses areas both within and outside of a potential wetland that are representative 
of particular vegetative, topographic, and hydrologic features in the vicinity. Those areas then 
become test plots where particular data (see sections below) about vegetation, soils, and 
hydrology are collected to determine whether wetland characteristics are present. Plots that 
meet all three wetland criteria are wetland plots; plots that do not meet the three wetland 
criteria are upland plots. The test plots (along with topographic and vegetative shifts) then 
inform the wetland boundaries, with wetland plots being within the wetlands and upland plots 
being outside of the wetlands. 

1.2.1 Hydrophytic Vegetation 

Vegetation is often the first visual cue that an area is a wetland. Similarly, vegetation often also 
signals the shift from wetland to non-wetland. The question regarding plants to be answered 
when performing a wetland delineation is: “Is the vegetation hydrophytic?” That is, is the 
vegetation of the variety that is adapted to live in wetter-than-average conditions? To determine 
the answer, there are a few resources and steps to follow. First, the indicator status for each 
plant present in the test plot is determined from the National Wetland Plant List (Lichvar 2016). 
The indicator status is a continuum from almost exclusively occurring in wetlands (obligate 
wetland plants, or OBL) to almost exclusively never found in wetlands (obligate upland plants, 
or UPL). The middle ground between those two extremes is known as a facultative plant (or 
FAC), which is found equally in wetland and upland environments. The FAC category has two 
further gradations: facultative upland plants (FACU), which are plants that are usually found in 
uplands, and facultative wetland plants (FACW), which are plants that are usually found in 
wetlands. 

After the status of each plant species in the test plot has been determined, the hydrophytic 
vegetation indicator can be applied. The application of the indicators is performed sequentially, 
and once one is “passed,” the box for hydrophytic vegetation is “checked,” and the process 
continues to the next criterion. The first hydrophytic vegetation indicator is the “Rapid Test,” 
which means with a quick visual survey, all the plants in the test plot are either OBL or FACW. 
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The second test is the “Dominance Test.” For the Dominance Test, the total number of dominant 
species in the test plot is divided by the number of species that are OBL, FACW, or FAC. The 
resulting percentage must be greater than 50 to pass this test. The third test is the “Prevalence 
Index.” The Prevalence Index is a weighted average of the absolute cover of all the plant species 
present in the plot, regardless of dominance. There are also two other, less common, indicators: 
morphological adaptations (e.g., buttressed trunks), or non-vascular plant species (e.g., 
sphagnum moss).  

1.2.2 Hydric Soils 

The soils tell the story about the presence of water over time. The National Technical Committee 
defines a hydric soil as:”...a soil that formed under conditions of saturation, flooding, or 
ponding long enough during the growing season to develop anaerobic conditions in the upper 
part.” (USDA 1994) The question to be answered here is: “Has water been present long enough 
and recently enough to form hydric soils?” In order to examine the soil characteristics, a test pit 
must be dug, usually to about 18 inches. A sliver of soil from the test pit is extracted with a 
shovel (i.e., the soil profile) to examine the layers. The thickness, color, texture, redox features, 
and any other interesting information about each layer is observed and recorded. Those features 
are described more fully in the bullets below. 

 Thickness. Layers are measured to the nearest inch. Usually, each soil profile has at least 
two layers. 

 Color. Color is determined by comparison to a color chart. The industry standard is the 
Munsell Soil-Color Chart, which assigns each color a designation for hue, value, and 
chroma (e.g., 10YR 3/2, where 10YR=hue, 3=value, and 2=chroma).  

 Texture. The precision of texture description for the purpose of wetland delineation is at 
a general scale. The Washington State University texture chart (Cogger 2010) is often 
used, but the delineator just needs to determine if the soil is sandy or loamy/clayey. 

 Redox Features. The most common redox features are concentrations or depletions of 
iron in the soil matrix. Concentrations occur as red or yellow deposits, and depletions 
occur as grayish deposits. 
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When the soil profile is fully described, it can be determined if any 
of the layers meet a hydric soil indicator. Hydric soil indicators 
help to identify hydric soils. The presence of any indicator signifies 
a hydric soil, although a soil may be hydric and not meet any 
indicators. There are 19 hydric soil indicators in our region, 2 of 
which were observed at the site (Corps 2010). Additional hydric 
soil terminology definitions are in the sidebar. 

 A11 – Depleted Below Dark Surface. A soil layer with a 
depleted matrix, with 60 percent or more chroma of ≤2, 
which starts within 12 inches of the surface and is at least 6 
inches thick. Layers above the depleted layer must have a 
value ≤3, and a chroma ≤2. 

 F6 – Redox Dark Surface. A soil layer at least 4 inches 
thick, entirely within the upper 12 inches of the soil with: 

- matrix value ≤3, chroma ≤1, and 2 percent or more 
distinct or prominent redox concentrations, or 

- matrix value ≤3, chroma ≤2, and 5 percent or more 
distinct or prominent redox concentrations. 

1.2.3 Hydrology 

Wetland hydrology is the broadest criterion and has to do with 
signs of saturation and inundation in the test plot. While hydrophytic vegetation and hydric 
soils are the result of hydrology, they remain even during the dry season, whereas hydrology 
can be less apparent or absent during the dry season. The hydrology indicators are broad 
enough to encompass characteristics that may be present even during the dry season. 
Hydrology indicators are in four groups:  

 Group A is based on direct observation of surface or ground water; 
 Group B consists of evidence that the site is subject to inundation; 
 Group C consists of other evidence that soil is or was saturated; and 
 Group D consists of landscape, vegetation, and soil characteristics indicating 

contemporary wet conditions.  

The indicators are further divided into two categories:  primary and secondary. A test plot must 
have either one primary or two secondary indicators to pass the hydrology criterion. Primary 
and secondary indicators observed during this delineation are recorded on the wetland 
delineation date forms in Appendix C. 

More Hydric Soils Definitions 
(adapted from Corps 2010) 

 
Matrix:  the dominant soil volume in a 
given soil layer 

Depleted Matrix:  the volume of a soil 
horizon in which soil processes have 
removed or transformed iron, creating 
colors of low chroma and high value, 
specifically: 

 Value ≥5, chroma = 1, with or 
without redox features 

 Value ≥6, chroma = 1 or 2, with 
or without redox features 

 Value of 4 or 5, chroma =2, ≥2% 
distinct or prominent redox 
features 

 Value of 4, chroma =1, ≥2% 
distinct or prominent redox 
features 

Distinct:  readily seen, but 
contrasting* moderately with 
comparison color 

Prominent:  readily seen and 
contrasting* greatly with comparison 
color 
*See Corps 2010, Table A1, page 130 for full 
key on contrast determinations. 



WETLAND DELINEATION METHODS 

2017  Page 5 

2.0 REFERENCES 
Cogger, C.G. 2010. Estimating soil texture flowchart. Washington State University Puyallup 

Research Center, Puyallup.  

Corps (U.S. Army Corps of Engineers). 1987. Corps of Engineers Wetlands Delineation Manual. 
Corps Environmental Laboratory, Waterways Experiment Station, Technical Report Y-87-1, 
Vicksburg, Mississippi. 

Corps. 2010. Regional Supplement to the Corps of Engineers Wetland Delineation Manual: 
Western Mountains, Valleys, and Coast Region. U.S. Army Engineer Research and 
Development Center, ERDC/EL TR-08-13, Vicksburg, Mississippi. 

Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of wetlands and 
deepwater habitats of the United States: U.S. Fish and Wildlife Service, Office of Biological 
Services, Publication FWS/OBS/79/31, Washington, D.C. 

Hruby, T. 2004. Washington State wetland rating system for western Washington, 2006 update. 
Washington State Department of Ecology, Publication # 04-06-025, Olympia, Washington. 

Lichvar, R.W., D.L. Banks, W.N. Kirchner, and N.C. Melvin. 2016. The National Wetland Plant 
List: 2016 wetland ratings.  Phytoneuron 2016-30:1–17 

USDA NRCS (U.S. Department of Agriculture Natural Resources Conservation Service). 2017a. 
Web soil survey. USDA NRCS Soil Survey Staff, Washington D.C. Available at: 
http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm (accessed on March 27, 2017). 

USDA NRCS. 2017b. The PLANTS database. USDA NRCS National Plant Data Team, 
Greensboro, North Carolina. Available at: http://plants.usda.gov (accessed on March 27, 
2017). 

USDA (U.S. Department of Agriculture) Soil Conservation Service. 1994. Changes in hydric soils 
of the United States. Federal Register 59(133): 35680-35681, July 13, 1994. 

USFWS (U.S. Fish and Wildlife Service). 2017. National Wetlands Inventory. U.S. Fish and 
Wildlife U.S. Department of the Interior, Fish and Wildlife Service, Washington, D.C. 
http://www.fws.gov/wetlands/. URL:  http://www.fws.gov/wetlands/Wetlands-
Mapper.html (accessed on October 30, 2017). 

 

 

 

 



 

 

Appendix C 
Wetland Delineation 

Data Forms 
  



























 

 

Appendix D 
Wetland Rating Forms 

  

































King County

Date: 11/6/2017 Notes:

±
The information included on this map has been compiled by King County staff from a variety of sources and is
subject to change without notice. King County makes no representations or warranties, express or implied,
as to accuracy, completeness, timeliness, or rights to the use of such information. This document is not intended
for use as a survey product. King County shall not be liable for any general, special, indirect, incidental, or
consequential damages including, but not limited to, lost revenues or lost profits resulting from the use or misuse
of the information contained on this map.  Any sale of this map or information on this map is prohibited except by
written permission of King County.

Legend
Address points
Address labels
Parcels
index contours -
100 foot
contours - 5 foot
(below 1000 feet)
and 10 foot
Potential
landslide hazard
areas (2016, see
explanation--->)
Potential steep
slope hazard
areas (2016, see
explanation--->)
Erosion hazard
(1990 SAO)
Seismic hazard
(1990 SAO)
Coal mine hazard
(1990 SAO)

class 1
class 2 perennial
class 2 salmonid
class 3
unclassified
Wetland (1990
SAO)
Sensitive area
notice on title
Streams

King County iMap



Wetlands

U.S. Fish and Wildlife Service, National Standards and Support Team,
wetlands_team@fws.gov

Wetlands
Estuarine and Marine Deepwater
Estuarine and Marine Wetland

Freshwater Emergent Wetland
Freshwater Forested/Shrub Wetland
Freshwater Pond

Lake
Other
Riverine

November 6, 2017

0 0.1 0.20.05 mi

0 0.15 0.30.075 km

1:7,209

This page was produced by the NWI mapper
National Wetlands Inventory (NWI)

This map is for general reference only. The US Fish and Wildlife 
Service is not responsible for the accuracy or currentness of the 
base data shown on this map. All wetlands related data should 
be used in accordance with the layer metadata found on the 
Wetlands Mapper web site.



SOURCE DATASET:

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE
PRIORITY HABITATS AND SPECIES REPORT

REPORT DATE:
P171106154927PHSPlusPublic

11/06/2017 3.50
Query ID:

Priority AreaCommon Name Accuracy Source Entity
Occurrence Type Resolution

Notes Source Date

Site Name

PHS Listing Status
Scientific Name Source Dataset State Status

Mgmt Recommendations

More Information (URL)

Sensitive DataFederal Status

Geometry Type
Source Record

DISCLAIMER.  This report includes information that the Washington Department of Fish and Wildlife (WDFW) maintains in a central computer database.   It is not an attempt to provide you with an official agency response
as to the impacts of your project on fish and wildlife.   This information only documents the location of fish and wildlife resources to the best of our knowledge.  It is not a complete inventory and it is important to note that fish
and wildlife resources may occur in areas not currently known to WDFW biologists, or in areas for which comprehensive surveys have not been conducted.   Site specific surveys are frequently necesssary to rule out the
presence of priority resources.  Locations of fish and wildlife resources are subject to vraition caused by disturbance, changes in season and weather, and other factors.  WDFW does not recommend using reports more than
six months old.

11/06/2017 3.50 1



WDFW Test Map

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus
DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

PHS Report Clip Area
PT
LN

POLY
AS MAPPED
SECTION

QTR-TWP
TOWNSHIP

November 6, 2017
0 0.3 0.60.15 mi

0 0.55 1.10.275 km

1:19,842

 
 



Soil Map—King County Area, Washington

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/6/2017
Page 1 of 3

52
67

57
0

52
67

61
0

52
67

65
0

52
67

69
0

52
67

73
0

52
67

77
0

52
67

81
0

52
67

85
0

52
67

61
0

52
67

65
0

52
67

69
0

52
67

73
0

52
67

77
0

52
67

81
0

52
67

85
0

557750 557790 557830 557870 557910 557950 557990 558030 558070 558110 558150

557750 557790 557830 557870 557910 557950 557990 558030 558070 558110 558150

47°  33' 41'' N
12

2°
  1

3'
 5

7'
' W

47°  33' 41'' N

12
2°

  1
3'

 3
6'

' W

47°  33' 32'' N

12
2°

  1
3'

 5
7'

' W

47°  33' 32'' N

12
2°

  1
3'

 3
6'

' W

N

Map projection: Web Mercator   Corner coordinates: WGS84   Edge tics: UTM Zone 10N WGS84
0 50 100 200 300

Feet
0 25 50 100 150

Meters
Map Scale: 1:2,020 if printed on A landscape (11" x 8.5") sheet.

Soil Map may not be valid at this scale.



MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: King County Area, Washington
Survey Area Data: Version 13, Sep 7, 2017

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 1, 2011—Oct 6, 
2013

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Soil Map—King County Area, Washington

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/6/2017
Page 2 of 3



Map Unit Legend

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

KpB Kitsap silt loam, 2 to 8 percent 
slopes

11.2 63.1%

KpD Kitsap silt loam, 15 to 30 
percent slopes

3.7 20.6%

Totals for Area of Interest 17.7 100.0%
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About us | Contact us Custom Search Search

Search results now have ads — here's why

 Home Water Quality & Supply Waste & Toxics Air & Climate Cleanup & Spills

Water Quality Improvement > Water Quality Improvement Projects by WRIA > WRIA 8: Cedar-Sammamish

WRIA 8: Cedar-Sammamish

The following table lists overview information for water quality improvement 
projects (including total maximum daily loads, or TMDLs) for this water resource 
inventory area (WRIA). Please use links (where available) for more information on 
a project.

Counties
• King
• Snohomish

Waterbody Name Pollutants Status** TMDL Lead

Ballinger Lake Total Phosphorus Approved by EPA Tricia Shoblom
425-649-7288

Bear-Evans Creek Basin Fecal Coliform Approved by EPA Joan Nolan
425-649-4425

Dissolved Oxygen
Temperature

Approved by EPA

Cottage Lake Total Phosphorus Approved by EPA
Has an implementation 
plan

Tricia Shoblom
425-649-7288

Issaquah Creek Basin Fecal Coliform Approved by EPA Joan Nolan
425-649-4425

Little Bear Creek
Tributaries:

Trout Stream
Great Dane 
Creek
Cutthroat 
Creek

Fecal Coliform Approved by EPA Ralph Svrjcek
425-649-7165

North Creek Fecal Coliform Approved by EPA
Has an implementation 
plan

Ralph Svrjcek
425-649-7165

Pipers Creek Fecal Coliform Approved by EPA Joan Nolan
425-649-4425

Sammamish River Dissolved Oxygen
Temperature

Project is under 
development

Ralph Svrjcek
425-649-7165

Swamp Creek Fecal Coliform Approved by EPA
Has an implementation 
plan

Ralph Svrjcek
425-649-7165

** Status will be listed as one of the following: Approved by EPA, Under Development or Implementation 

For more information about WRIA 8:
• Waterbodies in WRIA 8 - using the Water Quality Assessment Query Tool
• Watershed Information for WRIA 8

* The Department of Ecology and other state resource agencies frequently use a system of 62 "Water Resource Inventory Areas" or 
"WRIAs" to refer to the state's major watershed basins.
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Photo 1 — Soil profile at TP-1. 

 
Photo 2 — View to east at TP-1. 
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Photo 3 — View to west at TP-1. 

 
Photo 4 — SE 48th Street stormwater pipe outlet. 
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Photo 5 — Soil profile at TP-2. 

 
Photo 6 — View to north at TP-2. 
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Photo 7 — View to west at TP-2. 

 
Photo 8 — Soil profile at TP-3. 
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Photo 9 — View to east at TP-3. 

 
Photo 10 — View to south at TP-3 (note TP-1 flag in lower left portion of photo). 
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Photo 11 — Soil profile at TP-4. 

 
Photo 12 — View to east at TP-4 (Note TP-1 flag in center of picture). 
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Photo 13 — View to west at TP-4. 

 
Photo 14 — Soil profile at TP-5. 
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Photo 15 — View to west at TP-5. 

 
Photo 16 — View to east at TP-5. 
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Photo 17 — Soil profile at TP-6. 

 
Photo 18 — View to east at TP-6. 
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Photo 19 — View to northeast from concrete pond towards TP-6. 

 
Photo 20 — View to west from top of slope. 
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Photograph Location Map 
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Photo 1 — SE 48th Street (Bing Maps 2018). 

 
Photo 2 — 4803 W Mercer Way backyard. Note pipe, which discharges runoff  
onto parking pad and contributes runoff directly down drive to 8101 to subject 
stormwater pipe. 
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Photo 3 — Parking pad at 8201 SE 48th Street (note pipe). 

 
Photo 4 — Driveway and roof drains at 8201 SE 48th Street, which contribute  
runoff into subject stormwater pipe. 
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Photo 5 — New construction at 8105 SE 48th Street, which contributes runoff  
into subject stormwater pipe. See photo for rear/side yard and driveway. 

 
Photo 6 — New runoff collection on private shared drive to 8101 and  
8105 SE 48th Street, which contributes runoff into subject stormwater pipe,  
which appears relatively recent. 
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Photo 7 — View of new runoff collection gravel from 8100 SE 48th Street, which 
contributes runoff into subject stormwater pipe. 

 
Photo 8 — New catch basin and stormwater pipe at 8100 SE 48th Street, which 
contributes runoff into subject stormwater pipe. Catch basin drains directly  
downhill through 8101 SE 48th Street to subject . 
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Photo 9a — View of new catch basin and stormwater pipe from downslope.  
Several trees were removed during installation of drain, causing an increase 
in runoff as well. 

 
Photo 9b — Paved driveway of 8101 SE 48th Street with new catch basin, which 
contribute runoff into subject stormwater pipe. 
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Photo 10 — Paved driveway at 8101 SE 48th Street, which contributes runoff  
into subject stormwater pipe.  

 
Photo 11 — Paved driveway at 8101 SE 48th Street, which contributes runoff  
into subject stormwater pipe. 
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Photo 12a — Paved patio at 8101 SE 48th Street, which contributes runoff into  
subject stormwater pipe. 

 
Photo 12b — Paved walkway at 8101 SE 48th Street, which contributes runoff  
into subject stormwater pipe. 
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Photo 13 — New gravel and landscape area on east side of 8101 SE 48th Street, 
looking north. Area captures runoff from paved driveway (See Photos 10 and 11). 

 
Photo 14 — New construction at 8105 SE 48th Street, which contributes runoff  
into subject stormwater pipe. Note new catch basin in driveway (See Photo 9b). 
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Photo 15 — New impervious surface at 8100 SE 48th Street, which contributes  
runoff into subject stormwater pipe. This area represents the easterly extent of  
the drainage basin we are representing as contributing to the subject stormwater 
pipe. The drainage basin may actually extend furthere northeast, but without 
additional survey, we are unsure and therefore did not include the area in our  
analysis. 
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