
 

 

 

 
 

 
 

Prepared for: 

Berry, Michael C. 
1107 6th Street SE 

Bandon, Oregon 97411 
 
 

C/O Sheri McGrath 
Coos Curry Consulting 

PO Box 1548 
Bandon, Oregon 97411 

 
 

Prepared by: 

 
Offices in Portland and Bend, Oregon / San Rafael, California 

P.O. Box 14488, Portland, Oregon 97293 
T. 503-452-5561 / E. ENW@EVREN-NW.COM 

 

Project No. 959-22001-01 

 

Technical Memorandum 
 

            Reconnaissance-Level 
Geologic Hazard Assessment 

 
 

1107 6th Street Southeast 
Bandon, Oregon 97411  

 
July 29, 2022 

mailto:ENW@EVREN-NW.com


EXP. 2/1/2023

lg
Lynn

lg
LG CEG



Bandon, Oregon Reconnaissance-Level Geologic Hazard Assessment  

EVREN Northwest, Inc. iii July 29, 2022 
Project No. 959-22001-01  Revision 1 

Contents 
1.0 INTRODUCTION ......................................................................................................... 1 

1.1 Purpose .......................................................................................................... 1 

1.2 Scope .............................................................................................................. 1 

1.3 Site Description ............................................................................................. 1 

2.0 SITE SETTING ............................................................................................................ 2 

2.1 Topography/Geomorphology ....................................................................... 2 

2.2 Hydrology ....................................................................................................... 2 

2.3 Geology .......................................................................................................... 2 

2.4 Hydrogeology/Ground Water ....................................................................... 3 

3.0 POTENTIAL GEOLOGIC HAZARDS ......................................................................... 3 

3.1 Aseismic Hazards .......................................................................................... 3 

3.1.1 Mass Wasting ..................................................................................... 3 

3.1.2 Compressible Soils ........................................................................... 4 

3.1.3 Storm Water ....................................................................................... 4 

3.1.4 Flooding .............................................................................................. 4 

3.1.5 High Ground Water Table .................................................................. 5 

3.1.6 Sea Level Rise .................................................................................... 5 

3.1.7 Wind Erosion ...................................................................................... 5 

3.2 Seismic Hazards ............................................................................................ 5 

3.2.1 Earthquakes ....................................................................................... 5 

3.2.1 Liquefaction ....................................................................................... 6 

3.2.1 Slope Failure or Lateral Spread ........................................................ 6 

3.2.2 Amplification of Ground Shaking ..................................................... 6 

3.3 Tsunamis ........................................................................................................ 6 

4.0 WETLANDS ................................................................................................................ 7 

5.0 RECOMENDATIONS .................................................................................................. 7 

6.0 LIMITATIONS ............................................................................................................. 8 

 

  



Bandon, Oregon Reconnaissance-Level Geologic Hazard Assessment  

EVREN Northwest, Inc. iv July 29, 2022 
Project No. 959-22001-01  Revision 1 

 
Figures (after text) 

1 Site Vicinity Map 
2 Aerial Photo Map (2022)  
3 Site Plan 
4 Coos County Tax Lot Map 
5a Historically Active Landslides – Shaded Relief Topographic Map 
5b LIDAR Map 
5c Landslide Hazard Map 
6 Flood Insurance Rate Map 
7a Earthquake Liquefaction Map 
7b Earthquake Shaking Hazard Map 
8 Tsunami Inundation Zone 
9 Wetland Inventory Map 
 
 

Appendices 

A Site Photographs  
B Well Logs from Oregon Water Resources Department Database 
 



 

EVREN Northwest, Inc. 1 July 29, 2022 
Project No. 959-22001-01  Revision 1 

 

Technical Memorandum 
Reconnaissance-Level Geologic Hazard Assessment 

 
 

1107 6th Street SE 
Bandon, Oregon 97411 

 
 

1.0 INTRODUCTION 
This report presents the results of a reconnaissance-level geologic hazard assessment conducted 
by EVREN Northwest, Inc. (ENW) for a developed residential lot in Bandon, Oregon. This report 
has been prepared consistent with standard geologic practices.1 This report is valid for a period 
of five years from the date of site reconnaissance. The County designation for the for the 
approximately 1/2-acre property is Tax Lot 2308, T28S R14W 30DA (see Figures 1 and 2). The 
assessment was limited to the subject property, and findings and recommendations contained in 
this report are specific to that property. The assessment was conducted in March of 2022.  

1.1 Purpose 
The purpose of the investigation was to identify the potential geologic hazards and related issues, 
if any, associated with the subject property; and to evaluate them relative to the property owner’s 
proposal to construct a 20-foot by 40-foot garage/shop building (garage) on the property and the 
requirements of the City of Bandon’s Hazard Overlay Zone, as outlined in the City’s ordinance 
Chapter 17.78.   

1.2 Scope 
The scope of this investigation consisted of a background review, field investigation, analysis of 
findings, and development of conclusions.  The background review included resources in the 
office library including maps and publications on regional topography, general geology, 
engineering geology, geologic hazards, and soils.  A tax lot map was provided by the County.  
Relevant on-line information reviewed included available historical aerial and satellite 
photography, Oregon Department of Geology and Mineral Industries (ODOGAMI), Statewide 
Landslide Information Database for Oregon (SLIDO), and published geologic reports and maps 
of the project area. Information sources are cited in the report and referenced at the end of the 
report.  The field investigation consisted of visual observation of landforms and surface features, 
and examination of subsurface materials exposed in natural exposures. 

1.3 Site Description 
The subject property consists of a developed residential lot that is approximately 200-feet long by 
100-feet wide and located in the northeast quarter of the southeast quarter of Section 30, 

 
1 Oregon State Board of Geologist Examiners. May 30, 2014. Guidelines for Preparing Engineering 

Geologic Reports. 
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Township 28 south, Range 14 west of the Willamette Meridian in Bandon, Oregon (Figures 1 and 
2).  It is bordered on the east and west by lots developed with single family residences, on the 
south by 6th Street SE, and on the north by the undeveloped drainage corridor of Ferry Creek (see 
Figures 2 and 3). The subject property is currently developed with a single-story rental home with 
attached garage situated on east-central portion of the lot and a smaller studio located 
approximately twenty-five feet behind (north of) the rental home. A driveway on the eastern edge 
of the property serves the rental home, and a driveway on the western edge serves the studio. 
The proposed garage is to be located at the north end of the western driveway and west of the 
studio. The portion of the lot to the south of the rental home is lawn and the portion north of the 
studio is woodland (see Figure 3 and photographs in Appendix A). 

The homes in the area are served by municipal water; however, municipal sanitary and storm 
sewers are not available. According to the property owner the domestic waste from both 
residences is routed to an on-site septic tank and gravity fed drainfield system.   

2.0 SITE SETTING 

2.1 Topography/Geomorphology 
The study area is located on a broad, elevated, marine terrace landform that underlies Bandon 
and the coastal strip for approximately 10 miles south of Bandon.   In the project area the terrace 
surface has been cut into by Ferry Creek and its tributaries. The southern three-quarters of the 
subject property is relatively flat and approximately 40-feet above mean sea level (amsl).  The 
northern quarter of the property is quite steep and drops into the Ferry Creek drainage. The 
elevation of Ferry Creek near the subject property was not determined, but based on area 
topographic maps, it appears to be at least twenty feet lower in elevation than the terrace surface 
(see Figure 1). As shown on the site plan (Figure 3), the slope break between the flat and sloping 
ground is immediately adjacent to the north sides of the studio and the proposed garage.   

2.2 Hydrology 
No surface water features (seeps, streams, ponds, etc.) were observed on the subject property 
during ENW’s March 4, 2022, visit to the site.  However, the presence of roadside ditches along 
6th Street SE and various drainpipes discharging to the Ferry Creek drainage (Figure 3 and 
Appendix A) suggest that storm water management is an issue during wet seasons of the year.  
Spring discharge was observed on the slope north of the subject property. Since the boundary of 
the subject property had not been marked in the field, the distance of the spring from the subject 
property could not be determined. Water from the spring flowed downslope to a marsh area that 
covers the southern portion of the broad the Ferry Creek drainage. The main channel of the creek 
appeared to be on the far (north) side of the drainage.   

2.3 Geology 
Regional: Beaulieu and Hughes (1975)2 map the entire coastal strip extending 10 miles south of 
Bandon and the Coquille River and 2 to 4 miles east from the Pacific shoreline as being underlain 
by Quaternary marine terrace deposits consisting of “unconsolidated to semi-consolidated flat-

 
2 Beaulieu, J. D., and Hughes, P. W., 1975, Environmental geology of western Coos and Douglas Counties, Oregon: Oregon 
Department of Geology and Mineral Industries Bulletin 87, 148 p., scale 1:62,500. 
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lying and elevated marine deposits of sand, silt, clay, and gravel…”. These deposits reportedly 
range in thickness from a few feet to over fifty feet and are typically underlain by bedrock geologic 
units of Tertiary age. The bedrock unit in the Bandon area is identified by Beaulieu and Hughes 
as the Roseburg Formation, which they describe as rhythmically bedded hard sandstone and 
siltstone with associated marine basalts.    

Site: The surface geology of the subject property is mapped by Beaulieu and Hughes as 
Quaternary marine terrace deposits (described above).  ENW reviewed water supply well reports 
(well logs) for two domestic water wells reported to have been completed in the same quarter 
section (160-acre area) as the subject property and on file in the Oregon Water Resources 
Department (OWRD) well log data base (GRID database). Copies of these well logs are in 
Appendix B. These well logs indicate that the terrace deposits are approximately 20- to 25-feet 
thick and consist primarily of fine to medium gravel and sand. The natural land surface in the 
developed potion of the subject property has been modified by development related activities, 
and the undeveloped portion of the property is covered with dense vegetation. Surface soils in 
roadside ditches and other exposed areas on and near the subject property consist of medium-
stiff to stiff silts and sandy silts. Soil (sediment) exposed at and downstream of the spring 
(approximately 10- to 15-feet lower in elevation than the terrace surface) consists of loose sandy 
gravel. (See Appendix A). 

2.4 Hydrogeology/Ground Water 
Well logs (Appendix B) indicate that ground water is present in the marine terrace deposits.  Static 
water levels reported on the two well logs reviewed by ENW are 16’ below ground surface (bgs) 
and 12.8’ bgs. This shallow ground water is recharged by the infiltration and downward percolation 
of incident precipitation, and discharges naturally to seeps and springs or as underflow to streams 
and other surface water features.  Ground water can also be withdrawn by wells. The spring 
observed north of the subject property is likely the result of ground water discharge from the 
terrace deposits.    

3.0 POTENTIAL GEOLOGIC HAZARDS 

3.1 Aseismic Hazards 

3.1.1 Mass Wasting 

Mass wasting includes all forms of down slope movement of soil and rock material under the 
influence of gravity.  It includes everything from barely perceptible soil creep to catastrophic mud 
flows and landslides.  Steep slopes, weak soil and rock strength, and the various effects of water 
on soil and rock are the primary controlling factors for mass wasting. The potential for mass 
wasting can be increased by adding weight to the top of a slope or excavating soil from the lower 
portion of a slope. Also, earthquakes often serve as triggers for mass wasting events.  The flat-
lying, unconsolidated to semi-consolidated terrace deposits that underlie the subject property are 
relatively stable, unless they are exposed on steep slopes or in the sea cliff.  As noted above, the 
northern portion of the subject property is quite steep, with slopes ranging from 30% to more than 
100%. No fresh scarps or other evidence of active or recently active landslides or slumps was 
observed. However, evidence indicative of past mass wasting (hummocky topography and bowed 
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tree trunks) was observed (see Appendix A). No exposures of bedrock were observed on the 
subject property.  However, it is anticipated that bedrock is present 20- to 30-feet beneath 
unconsolidated terrace sediments mapped at the surface of the site.   

Mass wasting events have been mapped within the immediate area of the subject site (Figure 5a 
and 5b), and the State has indicated that the landslide susceptibility hazard is low to moderate on 
the flat-lying southern portion of the site and high to very high on the steeply sloping northern 
portion of the site (Figure 5c). 

• It is anticipated that the load created by construction of a 20’ by 40’ garage at the proposed 
location on the northern portion of the subject property would increase the potential for 
mass wasting. 

3.1.2 Compressible Soils 

No surface evidence of highly compressible soils commonly associated with perennial wetlands 
or bogs was noted on the subject property during the site visit. Poorly compacted, and locally wet 
soils were noted along and north of the topographic break in slope on the northern portion of the 
site, and wetlands and standing water were observed in the Ferry Creek drainage north of the 
site. It is anticipated that seasonal heavy rains in the project area may result in temporary flowing 
or standing water on portions of the property, so appropriate storm water management (see 
following section) may be required if the proposed garage is constructed.   

• Weak or somewhat compressible soils may be encountered beneath or adjacent to the 
northern edge of the proposed garage.    

3.1.3 Storm Water  

Given the high anticipated annual rainfall in the project area, storm water management will be a 
critical element of any site construction project.  All storm water run-off from natural surfaces and 
developed areas (driveways, parking areas, roof gutter down spouts, footing drains, etc.) must be 
managed in such a way as to prevent surface ponding, flooding of crawl spaces, and excessive 
erosion or sedimentation.  Blocked or broken drain lines or ditches and saturated soils are 
frequently contributing factors to severe erosion, mass wasting, localized flooding, and foundation 
settlement.  For example, stormwater discharging from the drainpipes currently observed in the 
slope north of the studio has the potential to raise the soil moisture content and lead to mass 
wasting. 

3.1.4 Flooding 

Given the elevation and topographic setting of the subject property, the potential for seasonal, 
area-wide stream or tidal flood events is very unlikely. A Flood Insurance Rate Map from Federal 
Emergency Management Agency is attached (Figure 6) showing the entire subject property is 
outside of the 1% annual chance (100-year) flood plain.  

• The exact elevation of the property and the predicted elevations of periodic seasonal flood 
events (annual, 10-year, 100-year, etc.) in the project area were not established as part 
of this assessment. Field observations indicate that there is little potential for aerially 
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extensive seasonal or periodic flooding. Flooding of any portion subject property by 
seismically generated tsunamis is low.  This possibility is discussed further in section 3.3.  

3.1.5 High Ground Water Table 

Based on well construction reports for area wells, the uppermost regional ground-water table 
beneath the project area is likely greater than five feet bgs.   

3.1.6 Sea Level Rise 

According to National Research Council projections3, a change in sea level ranging from -4 cm (-
2 in) to +23 cm (9 in) is projected by the year 2030 along the northern coast of California (north 
of Cape Mendocino), Oregon, and Washington.  Similar projections along the same section of 
coastline range from -3 cm (-1 in) to +48 cm (19 in) by the year 2050, and +10 cm (4 in) to +143 
cm (56 in) by the year 2100.   

• The developed portion of the subject property is approximately 40-feet amsl (based on 
USGS mapping, see Figure 1), so even a dramatic rise in sea level will not adversely affect 
the proposed project. 

3.1.7 Wind Erosion 

The entire site is developed or covered with vegetation and no loose soils subject to wind erosion 
were observed. 

• Efforts should be made to limit the removal of or damage to vegetation during construction, 
and any bare areas of loose soil resulting from construction should be planted with grass 
or otherwise protected from wind or water erosion.   

3.2 Seismic Hazards 

3.2.1 Earthquakes 

Beaulieu and Hughes (1975)2 state that geologic evidence for earthquake activity in western Coos 
and Douglas Counties is ambiguous and historical data are limited; however, the possibility of 
future faulting of undefined magnitude remains. In the past three decades, geologists have 
determined that the Northwest is subject to infrequent, but very powerful (magnitude 9+ on the 
Richter Scale) subduction zone earthquakes on the offshore Cascadia Subduction Zone (CSZ) 
fault system4. The most recent subduction zone earthquake known to have occurred in the 
Northwest was in January of 1700.   

 
3 National Academy of Sciences, National Academy of Engineering, Institute of Medicine, and National Research Council, 2012, Sea-
Level Rise for the Coasts of California, Oregon, and Washington: Past, Present, and Future, Report in Brief, 
http://dels.nas.edu/resources/static-assets/materials-based-on-reports/reports-in-brief/sea-level-rise-brief-final.pdf 
4 Priest, G.A., 1995, Explanation of Mapping Methods and Use of the Tsunami Hazard Maps of the Oregon Coast: State of Oregon 
Department of Geology and Mineral Industries Open-File Report O-95-67, 20 p, figures, tables, and appendices. 
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• Geologists have determined that very large subduction zone earthquakes occur on a 300- 
to 500-year recurring basis, and that smaller, but still significant, subduction related 
earthquakes occur on a much more frequent basis. 

3.2.1 Liquefaction 
No subsurface exploration or testing was completed by ENW for this project; however, saturated 
fine-sandy soils were reportedly encountered during construction of some area wells. These 
materials are known to have a high liquefaction risk.  Earthquake liquefaction hazard is moderate 
at the subject site (Figure 7a). 

3.2.1 Slope Failure or Lateral Spread 
The effect on slope stability in the project area is difficult to predict.  Evidence of mass wasting 
was observed on the subject property and has been mapped onto the northeast corner of the site 
(Figures 5a and 5b) and the State has indicated that the landslide hazard is low to moderate on 
the flat-lying southern portion of the site and high to very high on the steeply sloping northern 
portion of the site (Figure 5c).  The occurrence of a major subduction zone earthquake will 
certainly increase the likelihood of mass wasting on the northern portion of the site. 

• It is anticipated that the load created by construction of a 20’ by 40’ garage at the proposed 
location on the northern portion of the subject property would increase the potential for 
mass wasting. 

3.2.2 Amplification of Ground Shaking 
The subject site is within the area of the state where peak ground accelerations of 55% of gravity 
can inflict considerable damage in specially designed structures and great damage in ordinary 
structures during an earthquake occurring once in every 1,000 years5.  Earthquake shaking 
potential at the site and surrounding area is expected to be severe (Figure 7b). 

• We recommend quantifying the severity of ground motions at the site and/or designing the 
home to prevent collapse during a worst-case scenario to minimize injury and/or loss of 
life to the structure’s occupants. 

3.3 Tsunamis 
Tsunamis are seismically generated sea waves that typically cause catastrophic flooding when 
they strike coastal areas.  Major earthquakes that occur anywhere in the Pacific Basin have the 
potential to generate a tsunami that could impact the project area.  However, the greatest threat 
is from an earthquake occurring along the Cascadian Subduction Zone (CSZ), located just 
offshore of the Pacific Northwest coastline.  The magnitude of the earthquake and its resultant 
tsunami are primarily driven by the amount and geometry of the slip that takes place when the 
North American Plate snaps westward over the Juan de Fuca Plate during a CSZ event.   

 
5 Madin, I. P. and Mabey, M. A., 1996, Earthquake Hazard Maps for Oregon: Geological Map Series GMS-100, issued by the State of 
Oregon Department of Geology and Mineral Industries. 
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DOGAMI’s tsunami inundation map6 (Figure 8) displays the output of its computer models 
representing five (5) selected tsunami scenarios (S, M, L, XL and XXL), all of which include the 
earthquake-produced subsidence and the tsunami-amplifying effects of the splay fault, which 
roughly parallels the CSZ. This model predicts that the subject site is largely outside the area that 
would be inundated by a tsunami under the less frequent L, XL and XXL scenarios, which 
correspond to an approximate magnitude 9.1 earthquake.   It has been just over 300 years since 
the last CSZ event.  Based on modeling by the State, the maximum wave elevation generated by 
an “L” event would be about 50 feet, and nearly 80 feet by an XXL event.  The estimated time 
required to generate the energy necessary for L and XXL events is greater than 650 years.  The 
estimated time required to generate the energy necessary for smaller events (S and M) is 300 
years or more.   

• Based on the State’s models, only the furthermost northern reaches, i.e., lowest elevation 
part of the slope, of the subject site would potentially be impacted by an XXL event, which 
is estimated to take up to 1200 years to accumulate enough energy to generate this size 
of an event. 

4.0 WETLANDS  
Based on information provided by Coos County and the US Fish and Wildlife Service, there are 
no inventoried wetlands on the subject property (Figure 9). Based on ENW’s observations, there 
are significant wetland areas in the Ferry Creek drainage north of the site. 

5.0 RECOMENDATIONS 
Based on the work completed for this assessment and the findings discussed above, ENW makes 
the following recommendations: 

 The property is subject to potential natural hazards and that development thereon is 
subject to potential risk of damage from such hazards. If the location of the proposed 
garage cannot be moved at least 25’ back (south) from the break in slope, the services of 
a geotechnical engineer should be used in designing the foundation for that structure. 

 Use of construction techniques that will render new buildings readily moveable in the event 
they need to be relocated. 

 Properties shall possess access of sufficient width and grade to permit new buildings to 
be relocated or dismantled and removed from the site. 

 Storm water run-off, including downspout and footing drain discharge, from any structure 
constructed on the property should be managed in a way to prevent ponding, flooding, or 
excessive erosion or sedimentation.  Existing and new drainpipes should be routed away 
from the sloping northern portion of the property or extended beyond the northern property 
boundary and to the Ferry Creek drainage.   

 
6 DOGAMI.  2012.  Local Source (Cascadia Subduction Zone) Tsunami Inundation Map.  Tsunami Inundation Map Coos-16. 
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 Efforts should be made to limit the removal of or damage to vegetation during construction, 
and any bare areas of loose soil resulting from construction should be planted with grass 
or otherwise protected from wind or water erosion.   

 It is possible that the furthermost northern reaches of the subject property could be 
inundated by a less frequent XXL tsunami scenario generated by a 9.1 or greater 
magnitude earthquake along the CSZ.  The owner of the subject property should be aware 
of and prepared for such an event.  There are many helpful emergency preparation and 
planning resources particularly designed for tsunami response, to name a few: 

• Oregon Office of Emergency Management Tsunami Information, Mitigation & 
Recovery, Operations and Preparedness;7  

• NVS Tsunami Evacuation Zones Map, Brochures, Warnings, Planning;8 
• ODOGAMI, Oregon Tsunami Clearinghouse: Evacuation Zone Map Viewer, 

Evacuation Brochures, Regulatory Maps;9 
• NOAA, National Tsunami Warning Center;10 and, 
• Coos County, Emergency Management.11  

6.0 LIMITATIONS 
The scope of this Technical Memorandum is limited to observations made during on-site work; 
interviews with knowledgeable sources; and review of readily available published and 
unpublished reports and literature.  As a result, these conclusions are based on information 
supplied by others as well as interpretations by qualified parties. 

No subsurface exploration has been performed in conduction with this assessment, and detailed 
mapping has not been completed.  Figures and findings presented herein are based on limited 
site reconnaissance.  Conclusion and recommendation presented in this assessment were 
prepared in accordance with generally accepted professional geologic engineering principals and 
practice.  We make no warranty, either express or implied. 

We have performed our services for this project in accordance with our agreement and 
understanding with the Client.  This document and the information contained herein have been 
prepared solely for the use of the Client.  We have performed this study under a limited scope of 
services per our agreement.  It is possible, despite the use of reasonable care and interpretation 
that we may have failed to identify the presence of geological hazards other than those specifically 
mentioned in this assessment.  We assume no responsibility for conditions that we did not 

 
7 https://www.oregon.gov/OMD/OEM/Pages/plans_train/tsunamis.aspx 
8 http://nvs.nanoos.org/TsunamiEvac 
9 http://www.oregongeology.org/tsuclearinghouse/ 
10 http://wcatwc.arh.noaa.gov/ 
11 http://www.co.coos.or.us/Departments/SheriffsOffice/EmergencyManagement.aspx 
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specifically evaluate, or conditions that were not generally recognized at the time this report was 
prepared. 
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Driveway for studio on west side of subject property looking north 
from 6th Street SE.  Rental house in center-right of photo. 
 

 
Driveway for rental house on the east side of the property looking 
north from 6th Street SE along east boundary of subject property. 

 
Studio located behind (north of) rental home – looking northeast 
from western driveway. 
 

 
Proposed site of garage/shop building – looking north from the 
driveway on the west side of the property.  
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Proposed garage/shop building site – looking southeast. 
 
 

 
Looking west at the steep slope along the north side of the studio. 

 
Looking west-northwest from near the northeast corner of the studio.  
Note bowed trees lower right. 
 

 
Looking south (uphill) from a position near the northeast property 
corner.  
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Looking west from a position near the northeast property corner. 
 
 

Looking south-southeast at north edge of patio slab near the 
northwest corner of the studio. 

 
Masonry block foundation on north side of rental house – view east. 
 
 

Masonry block foundation on west side of rental house – view south. 
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Drainpipes (center and upper left) discharging to slope.  Vertical post 
in upper right is on east boundary of subject property.  
 

 
Spring discharging from slope north of studio. 

 

Gravel exposed downslope from spring. 
 
 

 
Looking south along Ohio Street – Ferry Creek drainage in the 
middle ground, which drainage is north of the subject site.  
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Looking west from Ohio Street toward Ferry Creek drainage; the 
subject property backs up to this drainage. 
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