
 

  
 

 

Pre-Application Conference Notes 
PA 15-03: Master Plan Amendment, Detailed Development Plan and Applicable Overlay Districts for the 

Cove  
 

Pre-Application Conference Date: 2/25/2015 
 

Proposed Project: 
• Construction of multi-family on Lot 2. 
• Construction of Main Street Adjacent to Lot 2. 
• Construction of temporary (gravel) trailhead parking on Lot 3 and a trail connection. 
• Water Quality Resource mitigation. 
• Exporting 65,850 cy of material from the North Park and 51,050 cy from Tri-City to Lot 2. 
• Seeding the North Park. 
• Construct temporary access to the Baker property. 
• Amendments to the Cove Master Plan. 

 
General Information: 

• Zoning: “MUD” Mixed Use Downtown District 
• Applicable overlay districts: 

o Natural Resource Overlay District 
o Floodplain management Overlay District 
o Geologic Hazards Overlay District 

• Previous Approvals 
o Concept Development Plan: CP 08-05 (Valid for 10 Years) 
o Detailed Development Plan: DP 08-13 (Expired) 
o Water Resource: WR 08-21(Valid/Expired) 
o Subdivision: TP 08-11 (Valid) 
o Geologic Hazards: US 08-03 (Expired) 
o Concept Development Plan Amendment: CP 09-02 (Valid) 
o Detailed Development Plan Amendment: DP 09-01 (Expired) 
o DP 10-01: Detailed Development Plan (Expired) 

• Applications anticipated:  
o Type III Master Plan Amendment ($3,384 application + $1,341 traffic for multi-family + $2,680 traffic for 

non-residential + 2,010 traffic study for master plan) 
o Natural Resource Overlay District (see fee sheet)                      
o Geologic Hazard Overlay District ($853 + pass thru fee) 
o Detailed Development Plan (see fee sheet) 
o Note we can provide mailing labels for $15 

• Applicable Code:  
You may choose between the code that was in place when something was added into the Master Plan 
and the current code.  
o Garden Apartments. – The multi-family was added to the Master Plan on August 27, 2009 with CP 

09-02.  Minor amendments to the code have been made since this time.  
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o The Temporary Gravel Trailhead Parking Lot – The permanent or temporary trailhead parking lot is 
not within the approved Master Plan and thus the master plan will have to be amended.  The design 
of the parking lot and the associated trail are subject to today’s current code. 

• Summary of Previous Master Plan Approvals: 
Type of Use 2008 Approval 2009 Approval 2015 Proposal 
Dwellings 224 Units – Condos 

0 Units – Apts. 
180 Units – Condos 

220 Units – Apts. 
195 Units – Condos 

244 Units – Apts. 
Retail Sales 0 ≤3,520 Sq. Ft. 6,072 Sq. ft. Commercial? (Phase 1) 
Restaurant 

 
8,000 Sq. Ft. – High Turnover 

8,000 Sq. Ft. - Quality 
≤6,750 Sq. Ft. – High Turnover 

≤6,800 Sq. Ft. - Quality 
No Change 

Office 42,300 – General 
80,000 - Medical 

≤131,920 Sq. Ft. 
(80,000 can be medical) 

70,000 Sq. Ft. Office (Phase 3) 
57,000 Sq. Ft. MU Office (Phase 4) 

Total 127,000 Sq. Ft. 
*The proposed maximums are for the entire site and are not dedicated to a single location.   
 

Timing and Process: 
If multiple applications are processed together, they are generally processed as the highest level of review of 
any of the applications.  For example, if you concurrently submit an application for a Master Plan (Type III) and 
Detailed Development Plan (Type II), they are processed together as a Type III.  An explanation of the application 
processes is provided in OCMC 17.50.  
 
Transportation Impacts: 
The applicant will need to have a traffic engineer conduct a transportation study in conformance with the 
City’s Guidelines for Transportation Impact Analyses available on the Oregon City website. 
  
Based on the information provided by the applicant, it appears the trip generation exceeds the level at 
which the project’s transportation analysis requirements can be satisfied by submittal of a Transportation 
Analysis Letter (TAL). A full Transportation Impact Analysis (TIA) will be required. Among other 
requirements, a full TIA includes conducting traffic counts and operational analysis of impacted intersections 
will be required. Intersections to be analyzed include the site access and intersections of collector/collector 
and higher where traffic volumes from the development exceed 20 peak hour trips. 
  
The applicant and his traffic engineer should review the Guidelines for Transportation Impact Analyses and 
the most recent mobility standards as specified in Oregon City Municipal Code section 12.04.205. Note that 
the mobility standards have changed since the applicant's last land use submittal related to this property. 
  
Because the proposal includes a master plan, the applicant will need to address the requirements of OCMC 
Chapter 17.65. Among other things, the applicant will need to specify a phasing plan if more than one phase 
is proposed. The applicant will need to define what is included in each phase and the year by which it will be 
implemented.  Multiple phases may require that the transportation impacts are assessed for each phase of 
the development while taking into account the regional traffic growth that is expected during each phase of 
the applicant’s master plan. The mitigation required to accommodate the applicant's traffic from each phase 
must be specified if the applicant proposes phased implementation of transportation improvements in 
connection this project. 
  
With regard to the proposed roundabout, the burden is on the applicant to assure that the design is 
appropriate for functional classification of the streets and satisfies the long-term transportation system 
needs identified in the Transportation System Plan (TSP). The applicant should use the traffic volumes for 
full build-out of his site and traffic volumes consistent with the horizon year associated with the TSP for the 
design of the roundabout. The applicant should provide his rationale for the size and design features of the 
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proposed roundabout. The applicant should base his analysis of traffic operations for the roundabout on 
Sidra or another approved traffic analysis software product.  
   
The applicant’s traffic engineer is welcome to contact the city’s traffic engineering consultant, John 
Replinger, at Replinger-Associates@comcast.net or at 503-719-3383. 

     
Master Plan/ Detailed Development Plan: 
The pre-application materials lack the specificity and the scale of the drawings was too small to determine 
compliance with a majority of the applicable standards of the Oregon City Municipal Code.  Please include 
details for all structures, parking lots, pavement, development, etc.  The applicant is required to demonstrate 
compliance with all applicable criteria.  The applicant may request adjustments to the criteria in OCMC 
17.65.070, though adequate mitigation is required.   
 
The following standards appear to not be met: 

• 17.62.050.A.9.a, 17.62.055.D.2, 17.62.057.F – A direct pedestrian connection between each building 
fronting the street and the street is required. 

• 17.62.057.D, 17.62.055.D.3 – Each building abutting a street shall have a street facing façade.  
• 17.62.057.H. – The diversity among buildings (differentiation) does not appear to be significant. 
• 17.62.057.H – The diversity of unit types does not appear to be met. 
• 17.52 – The design, landscaping, material, etc of the gravel parking lot and gravel trail does not comply 

with the standards in the code.  The development will need to comply with the Code or an adjustment is 
needed with sufficient mitigaiton. 

 
Additional items to provide:  

• A detailed phasing plan with the dates for which each phase will be constructed. 
• A specific description of the 6,072 square feet of non-residential on lot 2.  What will the commercial use 

be?  The retail store/shopping center standard was used to calculate the parking.  Is the square footage 
new to the Master Plan or has it been relocated from another lot? 

• Information as to if the number of multi-family is increasing or if it is being relocated from another lot. 
• Verification that the landscaping complies with the municipal code and approved landscaping plan 

in the approved Master Plan. 
• Verification that the community center is similar in appearance to the recreational facility in the 

2008 Master Plan.  The recreational facility was relocated with the 2009 Master Plan amendment to 
the apartment site. 

• Number each parking stall on the site plan. 
• An analysis of how the street design complies with the approved Master Plan. 
• Details of the trailhead parking lot and the connection to the right-of-way. 
• Details of the connection to the Baker property. 
• Changes at Tri-Cities, the park area and all locations where development will be occurring. 

 
Other Planning Notes: 

• Within the multi-family site, the community center shall comply with the standards for commercial and 
institutional buildings in OCMC 17.62.055.  Building type D shall comply with the institutional and 
commercial building standards in OCMC 17.62.055 for the Main Street façade in addition to the multi-
family standards in OCMC 17.62.057.    

• Access is required to be provided to the Oregon City Shopping Center.  Please provide the details for 
each accessway and discuss all on and off-site construction needed to accommodate the accessways.  
Note that the shopping center has recorded an easement for access. 

o An emergency flood access is required near the southernmost portion of the property with 
Oregon City Shopping Center.  Construction may need to occur on the OCSC side to make this 
accessway usable. 
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o An automobile, bike and pedestrian access is to be provided from the street to the Oregon City 
Shopping center near the northernmost portion of the property with the Oregon City Shopping 
Center.  The access on the OCSC side will be provided upon future redevelopment. 

• A public easement is required for the temporary public parking lot and trail. 
• The City does not have parking minimums and maximums for trailhead parking.  Please provide example 

standards from other jurisdictions to justify the size of the temporary trailhead parking lot. 
 
Expected Amendments to the Approved Master Plan: 
Though the City has not been presented with the official Master Plan, from my understanding the applicant 
would need to amend the Master Plan for at least the following reasons:  

• Changes to the Phasing Plan 
• Construction of the Parking Lot on Tract A- The Master Plan currently includes landscaping on Tract A.   
• Construction of a temporary parking lot and trail head on the condo lot.  
• Increase the square footage of commercial for Lot 2. 
• Increase the number of dwelling units. 
• Changes to the Water Resource Overlay District, Flood Management Overlay and Geologic Hazards 

Overlay.  
 
Development Services Division (Utilities/Public Improvements/SDC’s, etc): 
See separate notes from Public Works Development Services Division.  Contact Todd Martinez at 
503.496.1508 or email tmartinez@orcity.org.   
 
Natural Resource Overlay District (NROD) / Water Quality Resources Overlay District (WR): 
The Natural Resource Overlay District (formally the Water Quality Resources Overlay District) protects natural 
resources through the use of a vegetated corridor. For the locations in which development is proposed, a study 
and associated mitigation is required.  It is the responsibility of the applicant to receive additional review from 
all other applicable agencies such as the Department of State Lands (DSL) and the Army Corps of Engineers.  
 
Geologic Hazards Overlay District (US): 
The applicant shall submit a geologic hazards review application with all applicable studies for development 
within the overlay.  Prior to submission of an application, please arrange a meeting with Development Services 
to discuss the requirements of the geotech.  Once submitted, at the applicant’s expense, the City will send the 
geotech report to our consultant to review.   
 
Flood Management Overlay District: 
The applicant shall demonstrate compliance with the Flood Management Overlay District for development 
within the overlay. 
 
Building Division: 
You may contact Mike Roberts, our Building Official at 503.496.1517 or by email at mroberts@orcity.org.   
 
Clackamas Fire District: 
Questions can be directed to Mike Boumann, Lieutenant Deputy Fire Marshal of Clackamas Fire District #1.  You 
may contact Mr. Boumann at (503)742-2660 or michaelbou@ccfd1.com.   
 
Notes: 
• A Neighborhood Association meeting is required prior to a complete application.  The site is in the Two 

Rivers Neighborhood Association.  
o Chair: Bryon Boyce, bryony@birdlink.net, 503-655-4457 
o Secretary: Margie Hughes, margiehughes1@aol.com, 503-312-1111 
o Meeting Information: Fourth Wednesday of January, April, July, and October  
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o Location TBD 
o 2015 Estimated General Meeting Dates: January 28th, April 22nd, July 22nd and October 28th  

• Signs must comply with the sign code - OCMC 15.28.  Note that the City is currently in the process of 
updating the sign code. 

• System Development Charges (SDC) shall be due and payable upon building permit issuance. 
• OCMC 17.41. A tree removal, protection and mitigation plan is required.  
• Show any walls, fences or retailing walls proposed to be in accordance with OCMC 17.54.100. 
• The City does not have a parking standard associated with parks or trails.  Please provide parking standards 

for other jurisdictions to use as a comparison which can be incorporated into the approval. 
 

Approved Phases- 
The approved phasing includes: 
 
Phase I (2010)- 

• Mass Grading including the Multifamily Apartment Area, North Park, Mixed Use Building and 
parcel south of Main Street and the Water Quality Resource Area (Main Street and t h e  Mixed 
Use Building) 

• Infrastructure including fully improving Main Street, half street improvements for Agnes Avenue 
to north park, 20-foot paved to Washington and utilities in Agnes to north park 

• North Park Landscaped 
• Water Quality Area Landscaped around Mixed Use Building 

Phase II (2010 to 2011)- 
• Grading the Water Quality Resource Area and Esplanade 
• Esplanade & Water Quality Resource Plantings/Restoration 

Phase III (2010 to 2013)-  
• Apartment Complex 
• Medical Office / General Office Building 
• Off-Street Parking Area 
• Infrastructure including full  Frontages  improvements  to  Agnes  (up  to Building 5) 

Phase IV (2011 to 2013)- 
• Grading for Condo Buildings 3 & 4 
• Condo Buildings 3 & 4 
• Landscaped Monument at Main St. Entrance 

Phase V (2012 to 2014)- 
 Final Grading for Condo’s 1 & 2 
 Condo Buildings 1 & 2 

Phase VI (2013 to 2015)- 
 Final Grading for Condo’s 5 & 6 
 Infrastructure including full street improvement to Agnes 
• Condo Buildings 5 & 6 

Phase VII (2014 to 2016)- 
• Mixed Use Building 

Phase VIII (2011 to 2019)- 
• In-water improvements (excluding Sheriffs facility) 

 
Adjustments to Development standards 
As part of the 2008 Concept Development Plan, nine (9) adjustments to the Oregon City Municipal 
Code were requested.  
1) 16.12.290.A Building Site – Setbacks and building locations. 

All lots located on a neighborhood collector, collector or minor arterial shall be orientated to 
front the street.  Corner lots may have a side facing the street. 
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Proposed adjustment:  All lots located on a neighborhood collector, collector or minor arterial 
should be oriented to front the street when practicable. Corner lots may have a side yard facing 
the street.  
Decision: Approved 

2) 17.62.055.E.2 Variation in massing.  
Horizontal masses shall not exceed a height:width ratio of 1:3 without substantial variation in 
massing that includes a change in height and projecting or recessed elements.  
Proposed adjustment:  Horizontal massing of the proposed Mixed-use building may exceed a 
height:width ratio of 1:3 due to the provisions of variation in massing and materials.   
Decision: Approved 

3) 17.52.040.A Carpool and vanpool parking. 
New retail, office, commercial and industrial developments with twenty-five or more parking 
spaces, and new hospitals, government offices, nursing and retirement homes, schools and 
transit park and ride facilities with twenty-five or more parking spaces, shall identify the spaces 
available for employee, student and commuter parking and designate at least five percent, but 
not fewer than two, of those spaces for exclusive carpool and vanpool parking.  Carpool and 
vanpool parking spaces shall be located closer to the main employee, student or commuter 
entrance than all other employee, student or commuter parking spaces with the exception of 
handicapped parking spaces.  The carpool/vanpool spaces shall be clearly marked 
“Reserved/Vanpool Only.” 
Proposed adjustment:  New retail, office, commercial and industrial development with twenty-
five or more parking spaces shall designate at least two carpool and vanpool parking spaces.  
Carpool and vanpool parking spaces shall be located closer to the main employee or commuter 
entrance than all other employee parking spaces with the exception of handicapped parking 
spaces.  The carpool/vanpool spaces shall be clearly marked “Reserved-Carpool/Vanpool Only.” 
Decision: Approved 

4) 17.34 and 17.62 Maximum Building Setbacks. 
Proposed adjustment: No maximum setbacks shall apply to the Concept Development Plan 
boundary provided that actual development substantially conforms to the concept 
Development Plan. 
Decision: Approved 

5) 17.49.050.H.5(c) Water Quality Resource Area.  
Development Standards.  Applications for provisional uses in the water quality resource area 
shall satisfy the following standards:  

 Walkway and bike paths:  A walkway or bike path shall not exceed twelve feet in width.   
Proposed adjustment: A walkway or bike path shall not exceed twenty (20) feet in width.  
Decision: Approved 

6) 17.52.010 Number of spaces required. 
Medical or Dental Clinic: Maximum of 3.33 parking spaces per 1,000 square feet of gross 
leasable area. 
Proposed adjustment: The maximum parking ratio for a medical or dental clinic or office use 
shall be 5.0 spaces per 1,000 square feet of gross leasable area.  

Decision: The requested adjustment to increase the medical office building parking from 3.33 to 
5.0 parking spaces per 1,000 square feet shall be allowed.  The applicant of the phase 3 
development of the site shall provide the City with a shared parking agreement prior to the 
approval of the phase 3 Detailed Development Plan.  The agreement will allow public use of at 
least the difference in the number of spaces allowed between the office standard of 3.33 and the 
maximum of 5.0 per 1,000 square feet.  The time of the shared parking shall be determined by the 
applicant and City during the phase 3 Detailed Development Plan approval.    

7) 17.52.090.2 Parking lot landscaping. 
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Perimeter Parking Lot Landscaping and Parking Lot Entryway / Right-of-way Screening.  Parking 
lot entryways and perimeter parking lot landscaping areas not abutting the building or where 
access/parking is shared between adjoining land owners shall be bordered by a minimum five-
foot wide landscaped planter strip with:  
a. Trees spaced a maximum of thirty-five feet apart (minimum of one tree on either side of 

the entryway is required).  When the parking lot is adjacent to a public right-of-way, the 
parking lot trees shall be offset from the street trees; 

b. Ground cover, such as wild flowers, covering one hundred percent of the exposed 
ground.  No bark mulch shall be allowed except under the canopy of shrubs and within 
two feet of the base of trees; and 

c. An evergreen hedge screen of thirty to forth-two inches high or shrubs spaced no more 
than four feet apart on average.  The hedge/shrubs shall be parallel to and not nearer 
than two feet from the right-of-way line.  The required screening shall be designed to 
allow for free access to the site and sidewalk by pedestrians.  Visual breaks, no more 
than five feet in width, shall be provided.   

Proposed adjustment:  The applicant shall provide perimeter parking lot landscaping in 
conformance with the Landscaping Plan as submitted.   

Decision: The requested adjustment to the perimeter and interior landscaping requirements shall 
not apply to the above grade parking lots for the medical office building, North Park and the 
mixed-use building.  There will be substantial above grade parking at the medical office-building 
site (266 spaces), the North Park Parking Lot (28 spaces) and the mixed-use building site (19 
spaces), which shall meet the parking lot landscaping requirements of the OCMC.   

8) 17.52.090.4 Parking lot landscaping. 
Interior Parking Lot Landscaping.  In addition to perimeter parking lot landscaping, surface 
parking lots shall have a minimum ten percent of the interior of the gross area of the parking lot 
devoted to landscaping to improve the water quality, reduce storm water runoff and provide 
pavement shade.  Pedestrian walkways or any impervious surface in the landscaped areas are 
not to be counted in the percentage.  In addition, the perimeter parking lot landscaping shall not 
be included in the ten percent requirement. 
a. A minimum of one tree per six parking spaces.  
b. Ground cover, such as wild flowers, covering one hundred percent of the exposed 

ground.  No bark mulch shall be allowed except under the canopy of shrubs and within 
two feet of the base of trees; and 

c. Shrubs shall be spaced no more than four feet apart on average.  
d. No more than eight contiguous parking spaces shall be created without providing an 

interior landscape strip between them.  Landscape strips provided between rows of 
parking shall be a minimum of six feet in width to accommodate:  
1. Pedestrian walkways shall have shade trees spaced a maximum of every thirty-

five feet in minimum three-foot by five-foot tree wells; or 
2. Trees spaced every thirty-five feet, shrubs spaced no more than four feet apart 

on average, and ground cover covering one hundred percent of the exposed 
ground.  No bark mulch shall be allowed except under the canopy of shrubs and 
within two feet of the base of trees.   

Proposed adjustment:  The applicant shall provide perimeter parking lot landscaping in 
conformance with the Landscaping Plan as submitted.   

Decision: The requested adjustment to the perimeter and interior landscaping requirements shall 
not apply to the above grade parking lots for the medical office building, North Park and the 
mixed-use building.  There will be substantial above grade parking at the medical office-building 
site (266 spaces), the North Park Parking Lot (28 spaces) and the mixed-use building site (19 
spaces), which shall meet the parking lot landscaping requirements of the OCMC.   

9) 17.62.055.F.2 Institutional and commercial building standards.  Façade Treatment. 
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Façade Transparency.  The main front elevation of shall provide at least sixty percent windows 
or transparency at the pedestrian level.  The side elevation shall provide at least thirty percent 
transparency.  The transparency is measured in linear fashion (For example, a one-hundred foot 
long building elevation shall have at least sixty feet (60% of 100 feet) of transparency in length).   
Proposed adjustment:  The applicant shall develop the Recreational Facility consistent with the 
proposed building design included in the concept master plan.  
Decision: Approved 

 
Oregon City Municipal Code Criteria: 
The following chapters of the Oregon City Municipal Code (OCMC) may be applicable to this proposal:  
OCMC 12.04 - Streets, Sidewalks and Public Places  
OCMC 12.24 – If using 2009 Code 
OCMC 12.08 - Public and Street Trees  
OCMC 13.12 – Stormwater Management 
OCMC 15.48 – Grading, Filling and Excavating 
OCMC 17.34 – “MUD” Mixed Use Downtown District  
OCMC 17.41- Tree Protection Standards 
OCMC 17.42 – Flood Management Overlay District 
OCMC 17.44- Geologic Hazards 
OCMC 17.49 – Natural Resource Overlay District 
OCMC 17.50 – Administrative Processes 
OCMC 17.52 – Off-Street parking and Loading 
OCMC 17.62 – Site Plan and Design Review 
OCMC 17.54 – Supplemental Zoning Regulations and Exceptions 
OCMC 17.65 - Master Plans 
 
MS-Word versions of the code are available for download on-line from the municipal code website. 
 
Pre-application conferences are required by Section 17.50.050 of the City Code, as follows: 
A. Preapplication Conference. Prior to submitting an application for any form of permit, the applicant shall 
schedule and attend a preapplication conference with City staff to discuss the proposal. To schedule a 
preapplication conference, the applicant shall contact the Planning Division, submit the required materials, and 
pay the appropriate conference fee. At a minimum, an applicant should submit a short narrative describing the 
proposal and a proposed site plan, drawn to a scale acceptable to the City, which identifies the proposed land 
uses, traffic circulation, and public rights-of-way and all other required plans. The purpose of the preapplication 
conference is to provide an opportunity for staff to provide the applicant with information on the likely impacts, 
limitations, requirements, approval standards, fees and other information that may affect the proposal. The 
Planning Division shall provide the applicant(s) with the identity and contact persons for all affected 
neighborhood associations as well as a written summary of the preapplication conference. Notwithstanding any 
representations by City staff at a preapplication conference, staff is not authorized to waive any requirements of 
this code, and any omission or failure by staff to recite to an applicant all relevant applicable land use 
requirements shall not constitute a waiver by the City of any standard or requirement.  
B. A preapplication conference shall be valid for a period of six months from the date it is held. If no application is 
filed within six months of the conference or meeting, the applicant must schedule and attend another conference 
before the City will accept a permit application. The community development director may waive the 
preapplication requirement if, in the Director's opinion, the development does not warrant this step. In no case 
shall a preapplication conference be valid for more than one year.  
 
NOTICE TO APPLICANT:  A property owner may apply for any permit they wish for their property.  HOWEVER, 
THERE ARE NO GUARANTEES THAT ANY APPLICATION WILL BE APPROVED.  No decisions are made until all 
reports and testimony have been submitted.  This form will be kept by the Community Development Department.  
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A copy will be given to the applicant. IF the applicant does not submit an application within six (6) months from 
the Pre-application Conference meeting date, a NEW Pre-Application Conference will be required. 
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PRE-APPLICATION MEETING NOTES 
Date: 2-19-15  
 
Planning Project Number: PA 15-03 
Address:   415 Center Street 
Map Number:   2-2E-29 02900 
Tax Lot:   02900 
Project Name:  The Cove   
Meeting Date:  2-25-15   
Reviewer:    Gordon Munro  
              
 
GENERAL COMMENTS 

1. The Applicant is responsible for this project’s compliance with Engineering Policy 00-01.  The 
policy pertains to any land use decision requiring the Applicant to provide any public 
improvements.  

2. The Applicant shall sign a Non-Remonstrance Agreement for the purpose of making sanitary 
sewer, storm sewer, water or street improvements in the future that benefit the Property and 
assessing the cost to benefited properties pursuant to the City’s capital improvement 
regulations in effect at the time of such improvement.  

3. The Applicant shall provide an Erosion Prevention and Sedimentation Control Plan to the City 
for approval.   

4. All applicable System Development Charges (SDC) shall be due and payable upon building 
permit issuance. 

5. A grading permit shall be obtained for the onsite work with the approval of the complete 
construction plans for the development from Public Works Engineering Development 
Services. 

ENGINEERING - UTILITIES 

Streets 

1. The street sections for Main Street and Agnes Avenue were approved previously through the 
master plan application in 2008 and the subsequent amendment in 2009.  Two sections for 
Main Street were identified:   

Crown section of Main Street included a 60’ ROW, two 11’ travel lanes, two 6’ bike lanes, two 
6.5’ planter strip and two 6’ sidewalk.  Per the grading plan this appears to be the section of 
the street south of Agnes Avenue.  However, the current plan sheets do not appear to match 
this section on the east side of the street where there does not appear to be a sidewalk or 
planter strip.   
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It is not clear that this section extends to the property line.  If not, it would need to be. 

Shed section of Main Street included a 60’ ROW, two 11’ travel lanes, two 6’ bike lanes, a 
12.5’ swale, a 4.5’ planter strip and an 8’ sidewalk.  Per the grading plan this appears to be 
the section of the street west of Agnes Avenue.  However, the current plan sheets do not 
appear to match this section on the east side of the street where there does not appear to be 
a sidewalk along the length of the street.  Further, per the section provided the sidewalk 
appears to be on the side of the lake.  Again, this does not match the plan sheets. 

It is not clear that there is sufficient room between the street and the lake for the sidewalk.   

2. The roundabout at the intersection of Main Street and South Agnes Avenue was approved 
through the master planning process. There is no design standard for round-abouts in the 
Oregon City code. The proposed section includes 170’ diameter improvements with, 10’ 
sidewalks, 4.5’ planter strip, 20’ travel lane, 30’ mountable truck apron and a 40’diameter 
central landscape island. 

It is recommended that the landscape strip be 6.5’ wide to match the Main Street crown 
section.  The 10’ sidewalk is sufficient as a shared pedestrian/bikeway. 

3. It is assumed that the internal streets within the proposed development will be private streets.  
However, there are two locations that serve as access points connecting this property to the 
shopping center.  A public access easement would be required over the private street from 
Main Street to the two access points and shall coordinated with the existing access easements 
on the shopping center property.  Improvements on the shopping center site are required for 
connection to the emergency flood route. 

4. Per the original master plan COA #6, the applicant shall provide ODOT $100,000 for future 
McLoughlin Blvd enhancements. 

5. The applicant has proposed a temporary crushed rock parking lot off the end of Agnes 
Avenue.  The City would not support a crushed rock surface adjacent to the round about.    
There would also need to be a trail from the parking lot to the existing trail system.  The width 
and construction could match the existing trail.  There would need to be a public access 
easement for these improvements. 

6. The applicant appears to propose a crosswalk and connection between sidewalks/trails in the 
proposed development and the end of the Clackamas River Trail. However, the location of 
this connection point is located south of the existing trailhead. It is assumed that the crosswalk 
is located to connect to the future esplanade.  A connecting trail should be constructed as 
required. 

7. Under the original master plan the phase 1 improvements included the construction of Main 
Street out to McLoughlin Blvd.  The current proposal does not include the entire street.  This 
is a modification to the master plan.  The application should provide an updated phasing plan.  
The completion of Main Street should consider both the adjacent improvements and the traffic 
from the development. 
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8. The initial material sent showed a sidewalk connection from the round-about to the 
commercial area, and a connection from Main Street to the commercial area at the south end. 
However, the most recent grading plan does not show either connection.  This does not meet 
the spacing standards per code section 12.04.195.  If the block length is over 550’, then there 
shall be a pedestrian connection at least every 330’. 

Stormwater 

9. The proposed development will create more than 8,000 sf of new impervious area, and will 
be subject to quality control requirements.   

10. The site meets the exemption requirements for detention as the discharge would be to the 
Clackamas River and it is within the 100 year floodplain.  Therefore, detention is not required. 

11. There is a 40” Oregon City storm drain pipe in Main Street which flows northwest from the 
intersection with South Agnes Avenue and discharges to the Clackamas River on the north 
side of Main Street.  The outfall is 36”. In addition, there is a 12” Oregon City storm drain that 
collects stormwater from the parcel to be developed and flows directly across Main Street to 
a separate outfall to the Clackamas River.  

12. The storm line on Main Street is proposed to be increased to a 48” pipe. The outfall should 
also be increased to a 48” pipe.  The applicant would need to obtain associated permits for 
the in-water work. 

13. The applicant has proposed a series of swales on the western leg of Main Street that 
discharge to the new proposed 48” storm pipe in Main Street.  There is no water quality 
facilities shown for the southern leg of Main Street (crowned section), or Agnes Avenue.  
Water quality facilities will be required. 

14. The applicant proposes to build a private stormwater collection system within the proposed 
development that appears to consist of three swales and two optional water quality vaults.  
This would discharge to the new proposed 48” storm drain pipe in Main Street. The vaults are 
acceptable only if they are private.  The City will need a maintenance covenant and access 
easement to access all the facilities.  

15. It appears that at least one of the private swales will be parallel with the public swale.  
Alternative can be discussed with the City. 

16. A preliminary storm report is required for the land use application. Refer to the City Storm 
Water and Grading Design Manual for requirements of the report.  

 

 

Water 
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17. There is a 10” ductile iron (City to verify) water main installed in Main Street north of the 
intersection with South Agnes Avenue, owned by Oregon City.  

18. The applicant does not propose to use the existing 6” water service to the property, located 
just north of the intersection with South Agnes Avenue. Instead, the applicant proposes to 
connect a new 8” service to the 10” ductile iron main in Main Street at the north end of the 
proposed development. It is not clear if the applicant is proposing a second proposal for an 8” 
fire service, a 2-inch domestic water metered service and a 2-inch irrigation metered service? 

19. Due to the substantial earthwork proposed and grade changes proposed for Main Street, the 
10” water line will need to be replaced.  At finished grade there will need to be 3’ of cover over 
the water line, and meeting the City’s typical utility placement parallel alignment with the new 
curb to the maximum extent practicable. 

20. One fire hydrant is located near the proposed development. The hydrant is located on the 
east side of Main Street approximately 130’ north of the intersection with South Agnes Avenue 
and is supplied by the 10” ductile iron main in Main Street. In addition, three private fire 
hydrants located behind the Oregon City Shopping Center are located less than 50’ from the 
property line with the proposed development. However, access to these hydrants is likely to 
be limited by existing vegetation. Six new fire hydrants are included within the proposed 
development. New fire hydrants shall be located per the fire department.  If the domestic water 
supply and fire protection flow are to be from one master metered water service, then the 
applicant shall size the master meter appropriately to meet the requirements of fire flow and 
domestic flow per the applicable building and plumbing codes, and other requirements as 
applicable including backflow prevention assemblies.  If a separate fire service and separate 
domestic water service are proposed, then both shall meet the applicable building and 
plumbing codes including the backflow prevention assemblies. 

Sanitary Sewer 

21. There is a 30” gravity sanitary sewer pipe installed in Main Street north of the intersection with 
South Agnes Avenue, and a 54” gravity sanitary sewer pipe in Main Street south of the 
intersection with South Agnes Avenue. Both pipes ultimately flow north on South Agnes to the 
Tri-City Service District (TCSD) wastewater plant. An 84” gravity sanitary sewer pipe carrying 
treated effluent from the TCSD wastewater plant to the Willamette River is located in Main 
Street north of the intersection with South Agnes Avenue. All pipes are owned by TCSD.   

22. The applicant proposes to connect to the 30” gravity sanitary sewer in Main Street at the 
existing manhole (#10004) at the north end of the proposed development. A private sanitary 
sewer system within the proposed development will collect sanitary flows. The sanitary sewer 
drawings provided show 8” and 6” sanitary sewer pipes within the development but no sanitary 
sewer manholes. For access and maintenance purposes, manholes are recommended at the 
intersection point of sewer pipes. A manhole will be required in the public section of proposed 
road at the north end of the development.  

23. The applicant will need to coordinate with TCSD with regard to connection to their pipe. 
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24. It appears that there is significant cut in the road grade in some locations.  It is unclear if this 
will cause issues with the sanitary sewer line and required cover.  The applicant will need to 
coordinate with TCSD with regard to requirements.  The road grades may need to be modified. 

25. The on-site sanitary sewer should be private.   The private system will need to be constructed 
to Plumbing Code standards.  

Other  

26. The entirety of the proposed development is located within the 100 year floodplain as 
determined by FEMA. The majority of the area was flooded by the 1996 flood inundation.  The 
applicant will need to address this part of the code (17.42) and show that there will be no net 
cut/fill in the floodplain.  This would include all three areas involved in the earthwork:  the 
development site, the north park site and the Tri-City site. 

27. It appears that some of the material for the site will come from the north park area.  There will 
need to be a grading, restoration and erosion control plan for this area.  The application should 
detail what condition this facility will be left in, and how the existing uses of the area will be 
maintained.  The temporary access road for construction into the park area will also need to 
be planned for including grading, restoration and erosion control.  

28. It appears that some of the material for the site will come from the Tri-City WWTP site.  The 
applicant will need to coordinate with Tri-City to obtain permission and to determine the 
requirements with regard to grading, restoration and erosion control.  There may also be 
restrictions on access.  The applicant shall provide copies of documents and agreements for 
cut and fill materials from the Tri-City WWTP site as is applicable to address the OCMC 17.42 
for the Flood Management Overlay District. 

29. The proposed development includes areas with slopes greater than 25%, which is categorized 
as a geologic hazard.  The applicant will need to address the applicable code sections from 
OCMC Chapter 17.44 US-Geologic Hazards in the application.  A geotechnical report will be 
required. 

  

30. While the grading plan does not show any retaining walls, there are several locations where 
improvements over-lap slopes.  It appears that retaining walls would be required.  If so, 
provide the information required per the code and applicable City standards, and indicate the 
height of the walls. 



From: Wes Rogers
To: Laura Terway
Subject: RE: Oregon City Pre-Application Conference for the Cove
Date: Tuesday, February 10, 2015 5:33:00 PM

Laura, schools in this attendance area are getting towards capacity.  We MAY have to bus students
 to another school to accommodate this development.  We won’t know for sure until we get closer
 to the exact project timeline for occupancy.
 
..wes
 
Wes Rogers, Director of Operations
Oregon City SD
503-785-8426
 
 
-----Original Appointment-----
From: Laura Terway [mailto:lterway@ci.oregon-city.or.us] 
Sent: Thursday, February 05, 2015 1:57 PM
To: Aleta Froman-Goodrich; baldwinb@tri-met.org; 'Betty Johnson'; Bob George; 'Boll, Heather';
 Boumann, Mike; Carla Morgan (carla.morgan@pgn.com); Chris Wadsworth; Dawn Hickson; Deana
 Mulder (deanam@co.clackamas.or.us); Denise Kai; Don Kemp (donk@co.clackamas.or.us); Eric
 Underwood; Grant O'Connell (o'connelg@trimet.org); James Band; Jennifer Stephen
 (jennifer.stephens@pgn.com); John Collins; John M. Lewis; John Replinger (replinger-
associates@comcast.net); Kent, Ken; Martin Montalvo; Mike Roberts; Munro, Gordon; odot.state.or.us;
 Scott Archer; Tim Finlay (timfin@co.clackamas.or.us); Todd Martinez; Ugo DiLullo
 (ugodil@co.clackamas.or.us); Wes Rogers
Subject: Oregon City Pre-Application Conference for the Cove
When: Wednesday, February 25, 2015 10:00 AM-10:30 AM (UTC-08:00) Pacific Time (US & Canada).
Where: OC Planning, 221 Molalla Avenue, Suite 200
 
 
Please see the attached materials for a Pre-Application Conference for a Master Plan Amendment and Detailed
 Development Plan for the property behind the Oregon City Shopping Center within the Cove development.  The
 meeting will be at 10am at the Planning Division Office on February 25, 2015. Please send me your comments by
 February 23, 2015.  Thanks
 
Meeting Materials: https://orcity.sharefile.com/f/foc2f5c7-83c2-4ad2-a68a-b23f7f5f0084
 
 
 

<< File: ATT47363 1.jpg >>

Laura Terway, AICP
Planner
Planning Division
City of Oregon City
PO Box 3040 
221 Molalla Avenue, Suite 200
Oregon City, Oregon 97045
Direct - 503.496.1553
Planning Division - 503.722.3789
Fax 503.722.3880

mailto:Wes.Rogers@orecity.k12.or.us
mailto:lterway@ci.oregon-city.or.us
mailto:lterway@ci.oregon-city.or.us
https://orcity.sharefile.com/f/foc2f5c7-83c2-4ad2-a68a-b23f7f5f0084
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Notes to Users 
Local Development Codes 
Check the local city or county development code to determine the applicability of roadway standards as it relates to 
conflicts with this guide and/or the adopted fire code.   
 
ORS 368.039 Road standards adopted by local government supersede standards in fire codes: 
Consultation with fire agencies. 
 

(1) When the governing body of a county or city adopts specifications and standards, including standards for width, 
for roads and streets under the jurisdiction of the governing body, such specifications and standards shall supersede 
and prevail over any specifications and standards for roads and streets that are set forth in a uniform fire code 
adopted by the State Fire Marshal, a municipal fire department or a county firefighting agency. 
 
(2) This section applies to specifications and standards for roads and streets adopted by the governing body of a 
county or city in a charter, acknowledged comprehensive plan or ordinance adopted pursuant to ORS chapter 92, 
203, 221 or 368. 
 
(3) Before adopting or amending any comprehensive plan, land use regulation or ordinance that establishes 
specifications and standards for roads and streets, a governing body of a county or city shall consult with the 
municipal fire department or other local firefighting agency concerning the proposed specifications and 
standards. The county or city governing body shall consider the needs of the fire department or firefighting agency 
when adopting the final specifications and standards. 

 
Dispute Resolution Process 

 
The Office of State Fire Marshal’s (OSFM), Dispute Resolution Process allows an aggrieved party to dispute inspection 
findings of the local fire marshal. This process allows the aggrieved party to ask for a “second opinion” but does not 
supersede the local or State Fire Marshal’s appeal process. The local fire marshal, through the OSFM, arranges a 
conference call with the aggrieved party and on-call code experts from other jurisdictions and industry. The on-call 
group discusses the case and the local fire marshal takes the group’s second opinion into consideration when 
rendering a decision in writing to the aggrieved party.  The goal of the OSFM is to conduct the conference call within 
48 hours (two business days) for new construction and no more than seven business days for maintenance issues of 
the notice of dispute. Aggrieved parties who are not satisfied with the findings can appeal the decision to a local 
appeals board, if available, otherwise to the OSFM. 

 

Preamble/Authority and Scope 
 

The above jurisdictions have elected to administer and enforce the Oregon Fire Code under the authority granted 
to them by ORS 476.030 or ORS 476.060. The Oregon Fire Code is the International Fire Code, 2010 Edition, as 
published and copyrighted by the International Code Council, which has been 

amended and adopted by the Oregon State Fire Marshal's Office. In order to further the Oregon State Fire Marshal’s 
goal of promoting fire code consistency throughout the state, the above jurisdictions have agreed to reduce local 
amendments. 
 
This Applications Guide was created to provide good faith guidance to building officials, contractors, business 
owners, the public, and fire marshals on local interpretations and practices that are considered to be in compliance 
with the Oregon Fire Code. The intent is to clarify aspects of the code that are vague or non-specific by addressing 
selected issues under normal conditions. This Applications Guide does not create or replace code provisions, and is 
not an adopted policy of Clackamas Fire District #1. The reader is cautioned that the guidance detailed in this 
Applications Guide may or may not apply to their specific situation, and that the designated authority for each 
jurisdiction retains final authority to determine compliance. 
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Fire Apparatus Access 
 
FIRE APPARATUS ACCESS ROAD DISTANCE FROM BUILDING AND TURNAROUNDS:  Access roads shall be within 
150 feet of all portions of the exterior wall of the first story of the building as measured by an approved route 
around the exterior of the building.  An approved turnaround is required if the remaining distance to an approved 
intersecting roadway, as measured along the fire apparatus access road, is greater than 150 feet. (OFC 503.1.1) 
 

 
 
DEAD END ROADS:  Dead end fire apparatus access roads in excess of 150 feet in length shall be provided with an 
approved turnaround.  Dead end fire apparatus access roads in excess of 500 in length shall have a driving surface 
width of not less than 26 feet.  Diagrams of approved turnarounds are shown below: (OFC 503.2.5) 
 

 

TURNOUTS:  When any fire apparatus access road exceeds 400 feet in length, turnouts 10 feet wide and 30 feet 
long shall be provided in addition to the required road width and shall be placed no more than 400 feet apart, 
unless otherwise approved by the fire code official.  These distances may be adjusted based on visibility and light 
distances.  
 
 
 
 
 
 

FIRE APPARATUS ACCESS ROAD EXCEPTION FOR AUTOMATIC SPRINKLER PROTECTION:  When buildings are 
completely protected with an approved automatic fire sprinkler system, the requirements for fire apparatus 
access may be modified as approved by the fire code official.  The approval of this alternate method of 
construction shall be accomplished in accordance with the provisions of OFC 503.1.1 Exception. 
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MULTIPLE ACCESS ROADS:   Developments of one- and two-family dwellings where the number of dwelling units 
exceeds 30, multiple-family residential projects having more than 100 dwelling units and where vehicle 
congestion, adverse terrain conditions or other factors that could limit access, as determined by the fire code 
official, shall be provided with not less than two approved means of access.  Exceptions may be allowed for 
approved automatic sprinkler system.  The approval of fire sprinklers as an alternate shall be accomplished in 
accordance with the provisions of OFC D106 & D107. 
 

GRADE:  Fire apparatus access roadway grades shall not exceed 12 percent. Intersections and turnarounds shall 
be level (maximum 5%) with the exception of crowning for water run-off. When fire sprinklers are installed, a 
maximum grade of 15% may be allowed. Grades over 15% will not be approved. The approval of fire sprinklers as 
an alternate shall be accomplished in accordance with the provisions of OFC 503.1.1Exception (2). 
 
MULTIPLE ACCESS ROADS SEPARATION:   Where two access roads are required, they shall be placed a distance apart 
equal to not less than one half of the length of the maximum overall diagonal dimension of the property or area to be 
served, measured in a straight line between accesses. (OFC D104.3 & D107.1) 

 
 
FIRE APPARATUS ACCESS ROAD WIDTH AND VERTICAL CLEARANCE: Fire apparatus access roads shall have an 
unobstructed driving surface width of not less than 20 feet (26 feet adjacent to fire hydrants (OFC D103.1)) and an 
unobstructed vertical clearance of not less than 13 feet 6 inches. (OFC 503.2.1 & D103.1) 
 

Note: When serving three or less dwelling units and accessory buildings, the driving surface may be 
reduced to 12 feet, although the unobstructed width shall be 20 feet. Turning radii for curves and 
turnarounds on 12’ wide roads shall be not less than 44 feet and 56 feet respectively, measured from the 
same center point. 
 

AERIAL FIRE APPARATUS ROAD WIDTH:  Buildings more than 30 feet in height shall have fire apparatus access 
roads constructed for use by aerial apparatus with an unobstructed driving surface width of not less than 26 feet 
and comply with OFC D105. 
 
 
SURFACE AND LOAD CAPACITIES: Fire apparatus access roads shall be of an all-weather surface that is easily 
distinguishable from the surrounding area and is capable of supporting not less than 12,500 pounds point load 
(wheel load) and 75,000 pounds live load (gross vehicle weight). Documentation from a registered engineer that 
the finished construction is in accordance with the approved plans or the requirements of the Fire Code may be 
requested.  
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BRIDGES: Private bridges shall be designed and constructed in accordance with the State of Oregon Department 
of Transportation and American Association of State Highway and Transportation Officials Standards Standard 
Specification for Highway Bridges.  A building permit shall be obtained for the construction of the bridge if 
required by the building official of the jurisdiction where the bridge is to be built.  The design engineer shall 
prepare a special inspection and structural observation program for approval by the building official.  The design 
engineer shall give in writing final approval of the bridge to the fire district after construction is completed. 
Maintenance of the bridge shall be the responsibility of the party(ies) that use(s) the bridge for access to their 
property(ies). The fire district may at any time, for due cause, ask that a registered engineer inspect the bridge for 
structural stability and soundness at the expense of the property owner(s) the bridge serves. (OFC 503.2.6) 
 
TURNING RADIUS:  The inside turning radius and outside turning radius for a 20’ wide road shall be not less than 
28 feet and 48 feet respectively, measured from the same center point. (OFC 503.2.4 & Appendix D) 
 

GATES:  Gates securing fire apparatus roads shall comply with all of the following: (OFC D103.4) 

 Minimum unobstructed width shall be 16 feet, or two 10 foot sections with a center post or island 

 Gates serving one- or two-family dwellings shall be a minimum of 12 feet in width 

 Gates shall be set back at minimum of 30 feet from the intersecting roadway 

 Gates shall be of the swinging or sliding type 

 Manual operation shall be capable by one person 

 Electric gates shall be equipped with a means for operation by fire department personnel 

 Locking devices shall be approved 
 

NO PARKING SIGNS:  Where fire apparatus roadways are not of sufficient width to accommodate parked vehicles 
and 20 feet of unobstructed driving surface, “No Parking” signs shall be installed on one or both sides of the 
roadway and in turnarounds as needed.   Roads 26 feet wide or less shall be posted on both sides as a fire lane.  
Roads more than 26 feet wide to 32 feet wide shall be posted on one side as a fire lane. 
 
Signs shall read “NO PARKING - FIRE LANE” and shall be installed with a clear space above grade level of 7 feet. 
Signs shall be 12 inches wide by 18 inches high and shall have red letters on a white reflective background. (OFC 
D103.6) 
 

 
 
PAINTED CURBS:  Where required, fire apparatus access roadway curbs shall be painted red and marked “NO 
PARKING FIRE LANE” at approved intervals. Lettering shall have a stroke of not less than one inch wide by six 
inches high.  Lettering shall be white on red background.  (OFC 503.3) 
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Firefighting Water Supplies 
 

COMMERCIAL BUILDINGS - FIRE FLOW: The minimum fire flow and flow duration for buildings other than one 
and two-family dwellings shall be determined according to OFC Appendix B.  The required fire flow for a building 
shall not exceed the available GPM in the water delivery system at 20 psi. 
 
SINGLE FAMILY DWELLINGS - REQUIRED FIRE FLOW: The minimum available fire flow for single family 
dwellings and duplexes served by a municipal water supply shall be 1,000 gallons per minute.  If the 
structure(s) is (are) 3,600 square feet or larger, the required fire flow shall be determined according to OFC 
Appendix B. (OFC B105) 
 
RURAL BUILDINGS - REQUIRED FIRE FLOW: Required fire flow for rural and suburban areas in which adequate 
and reliable water supply systems do not exist may be calculated in accordance with ISO “Guide for 
Determination of Needed Fire Flow,” when approved by the fire code official. Please contact the Fire Marshal’s 
Office for special assistance and other requirements that may apply.  
 
ACCESS AND FIRE FIGHTING WATER SUPPLY DURING CONSTRUCTION:  Approved fire apparatus access 
roadways and fire fighting water supplies shall be installed and operational prior to any combustible 
construction or storage of combustible materials on the site. (OFC 501.4) 
 
 

Fire Hydrants 
 
FIRE HYDRANTS – COMMERCIAL BUILDINGS:  Where a portion of the building is more than 400 feet from a 
hydrant on a fire apparatus access road, as measured in an approved route around the exterior of the building, 
on-site fire hydrants and mains shall be provided.  (OFC 507.5.1) 
  
Note:  This distance may be increased to 600 feet for buildings equipped throughout with an approved 
automatic sprinkler system. 
 
FIRE HYDRANTS – ONE- AND TWO-FAMILY DWELLINGS & ACCESSORY STRUCTURES:  Where a portion of a 
structure is more than 600 feet from a hydrant on a fire apparatus access road, as measured in an approved 
route around the exterior of the structure(s), on-site fire hydrants and mains shall be provided. (OFC 507.5.1) 
Exception (1) 
 
FIRE HYDRANT NUMBER AND DISTRIBUTION:  The minimum number and distribution of fire hydrants available to 
a building shall not be less than that listed in Table C 105.1. See page 9 for hydrant proximity to FDC. (OFC 
Appendix C) 
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TABLE C105.1 
NUMBER AND DISTRIBUTION OF FIRE HYDRANTS 

FIRE-FLOW REQUIREMENT 
(gpm) 

MINIMUM NUMBER 
OF HYDRANTS 

AVERAGE SPACING 
BETWEEN HYDRANTSabc 

(feet) 

 
MAXIMUM DISTANCE FROM ANY 

POINT ON STREET OR ROAD 
FRONTAGE TO A HYDRANTd 

1,750 or less 1 500 250 

2,000-2,250 2 450 225 

2,500 3 450 225 

3,000 3 400 225 

3,500-4,000 4 350 210 

4,500-5,000 5 300 180 

5,500 6 300 180 

6,000 6 250 150 

6,500-7,000 7 250 150 

7,500 or more 8 or more 200 120 
 
 
  

For SI:    1 foot = 304.8 mm, 1 gallon per minute = 3.785 L/m.  

a. Reduce by 100 feet for dead-end streets or roads. 
b. Where streets are provided with median dividers which can be crossed by fire fighters pulling hose lines, or 

where arterial streets are provided with four or more traffic lanes and have a traffic count of more than 
30,000 vehicles per day, hydrant spacing shall average 500 feet on each side of the street and be arranged on 
an alternating basis up to a fire-flow requirement of 7,000 gallons per minute and 400 feet for higher fire-
flow requirements. 

c. Where new water mains are extended along streets where hydrants are not needed for protection of 
structures or similar fire problems, fire hydrants shall be provided at spacing not to exceed 1,000 feet to 
provide for transportation hazards. 

d. Reduce by 50 feet for dead-end streets or roads. 
e. One hydrant for each 1,000 gallons per minute or fraction thereof. 

 
CONSIDERATIONS FOR PLACING FIRE HYDRANTS MAY BE AS FOLLOWS:  (OFC C104) 
 

 Existing hydrants in the area may be used to meet the required number of hydrants as approved.  
Hydrants that are up to 600 feet away from the nearest point of a subject building that is protected 
with fire sprinklers may contribute to the required number of hydrants. (OFC C104.1) 

 
 Hydrants that are separated from the subject building by railroad tracks shall not contribute to the 

required number of hydrants unless approved by the fire code official. 
 
 Hydrants that are separated from the subject building by divided highways or freeways shall not 

contribute to the required number of hydrants.  Heavily traveled collector streets only as approved 
by the fire code official. 

 
 Hydrants that are accessible only by a bridge shall be acceptable to contribute to the required 

number of hydrants only if approved by the fire code official. 
 

 When evaluating the placement of hydrants at apartment or industrial complexes the first hydrant(s) 
to be placed shall be at the primary access and any secondary access to the site. After these 
hydrants have been placed other hydrants shall be sited to meet the above requirements for spacing 
and minimum number of hydrants. 
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FIRE HYDRANT NON-THREADED QUICK CONNECTORS:  Non-threaded quick connectors shall NOT be installed 
on newly installed fire hydrants Clackamas Fire District #1. 
 
FIRE HYDRANT DISTANCE FROM AN ACCESS ROAD:  Fire hydrants shall be located not more than 15 feet from 
an approved fire apparatus access roadway unless approved by the fire code official. (OFC C102.1) 
 
REFLECTIVE HYDRANT MARKERS:   Fire hydrant locations shall be identified by the installation of reflective 
markers.  The markers shall be blue.  They shall be located adjacent and to the side of the centerline of the 
access road way that the fire hydrant is located on.  In case that there is no center line, then assume a 
centerline, and place the reflectors accordingly. (OFC 508.5.4) 
 
FIRE HYDRANT/FIRE DEPARTMENT CONNECTION:  A fire hydrant shall be located within 100 feet of a fire 
department connection (FDC). Fire hydrants and FDC’s shall be located on the same side of the fire 
apparatus access roadway.  (OFC C102.1 & NFPA 14) 
 
FDCs shall normally be remote except when approved by the fire code official. 
 

 
 

 

Key Boxes 
 
KEY BOX:  A key box for building access may be required.  For details go to www.clackamasfire.com and find the 
lock box program in the Operations section. 

 

Smoke and Heat Vents 
 
MANUAL RELEASE:   Manual releases shall be provided for use during fire suppression operations. 
Individual exterior release mechanisms shall be provided for each vent. 
 
 

http://www.clackamasfire.com/
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Fire Watch 
 
FIRE WATCH:  Whenever a required fire alarm, detection or suppression system is out-of-service and a life 
hazard and or distinct fire hazard is present, the fire code official and/or the property owner or manager shall 
initiate a fire watch.  A fire watch is defined as a temporary measure intended to ensure continuous and 
systematic surveillance of a building or portion thereof by one or more qualified individuals for the purposes of 
identifying and controlling fire hazards, detecting early signs of unwanted fire, raising an alarm of fire and 
notifying the fire department. Each affected area or building must be patrolled hourly and documented on a 
written log.  Individuals assigned to fire watch duty must be provided with a means of communication such as a 
cell phone or two-way radio and their only duties shall be to perform constant patrols.  The watch must remain 
in effect until repairs are made and the system(s) are back in-service. When in doubt if a system is required or if 
a fire watch is needed, contact the local Fire Marshal’s Office for consultation and or response. (OFC, Section 
901.7, Section 202, and Appendix N) 
 
EXAMPLES: 
 
The automatic smoke detection system in the Family Birth Center at the local Hospital is taken off-line due to 
unwanted false alarms and an alarm technician has been dispatched to evaluate the system. This is a required 
detection system and the patients occupy the floor.  A fire watch is required and could be conducted by nursing 
and or security personnel. 
 
The manual fire alarm system at a local Elementary School is initiating false alarms and is taken off line by 
school district personnel; the automatic smoke detection and fire sprinkler system are operational. It’s 
Saturday afternoon and the building is not occupied.  Although this is a required system, a fire watch is not 
required as the building is vacant. 
 
The water main that serves a local apartment complex is damaged in a construction accident rendering the 
fire hydrants and residential fire sprinkler systems out-of-service.  It’s Sunday night and nearly all of the 
apartments are occupied.  Both systems are required and a continuous fire watch is needed. 

 



 
 
 
 
 
 

Exhibit E—Traffic Impact Study 
 
 

To be provided under separate cover 
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1.0 INTRODUCTION 
 
Pacific Habitat Services, Inc. (PHS) conducted a natural resource assessment for the proposed 
Garden Apartments Project (project) in Oregon City, Oregon. The project includes Phase 1 of the 
Cove Development Plan. Figure 1 and Figures 2A-2B (Appendix A) show the project vicinity and 
limits of the study area. All figures are in Appendix A.  
 
This report presents the definitions and the methodology used to assess the natural resource 
overlay district (NROD) within the project site as required by the City of Oregon City (Chapter 
17.49). The field component of the natural resource assessment for this site was completed on 
March 14, 2006. The existing conditions and ordinary high water (OHW) within the project area 
were reassessed on May 18, 2009.  
 

2.0 EXISTING CONDITIONS 
 
The Clackamas River, Clackamette Cove, and Wetland A are located within or adjacent to the 
project area. In 2009, PHS delineated OHW of Clackamette Cove and Wetland A, which were 
determined to be jurisdictional features, regulated by the Oregon Department of State Lands 
(DSL) and the US Army Corps of Engineers (Corps) (DSL File #WD10-0027, Corps File # 
NWP-2009-373, Appendix B). Although the OHW of the Clackamas River was not delineated 
by PHS, the average elevation of the surveyed OHW of Clackamette Cove (approximately 18 
feet NAVD 88) was extended to be the OHW elevation of Clackamas River.  
 
The City’s NROD map (Figure 3) includes the Clackamas River and Clackamette Cove, and 
their associated vegetated corridor (VC), which extend into the project area. Wetland A, as 
delineated by PHS, is partially within the existing NROD map. As such, Wetland A and its 
required VC as defined in Table 17.49.110 will be added to the map and regulated pursuant to 
the standards of Chapter 17.49. During a 2008/2009 Land Use Decision, a reduction in the VC of 
the Clackamette Cove and Clackamas River in the project area from 200 feet from the OHW to 
50 feet from the OHW was approved with conditions (Oregon City Water Resource File Number 
WR 08-21). The updated VC boundary, as well as the jurisdictional limits of the Clackamas 
River, Clackamette Cove, and Wetland A are shown on Figure 4, Existing Conditions. 
 
Clackamette Cove is a bay-like extension of the Clackamas River that was created by former 
gravel mining operations. The area was first excavated in 1964, and is connected to the 
Clackamas River through a dredged channel located just upstream of the Willamette River 
confluence. Much of the existing project site south and east of Clackamette Cove consists of 
vacant industrial lands. South of Clackamette Cove is an existing vacant property formerly 
occupied by The Glacier Ready Mix Concrete Plant, which ceased operation in 2007 and vacated 
the site in 2008. All associated buildings were then demolished, though associated pavement and 
building pads are still present. East of Clackamette Cove, the Rossman Landfill operated 
between 1960 and 1969. Afterward, the area was used for the manufacture of asphalt and 
concrete and as a log loading area. This portion of the site has remained generally undeveloped 
since 1986.  
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The site’s topography has generally been disturbed by past land uses, with areas of debris 
(including piles of rock, concrete, and other materials), gravel, remnants of loading docks, 
buildings and other industrial structures occurring throughout much of the site. A steep bank 
separates Clackamette Cove from the project site. In general, the site’s topography is nearly level 
to gently sloping, with areas of minor topographic relief resulting from the past land uses. Several 
old structures, including piers and cantilevered decks are located within the Cove or on the Cove’s 
banks. The Clackamas County sheriff’s office has a boat facility on the Cove and an associated 
gravel parking lot in the eastern portion of the site. The Clackamas River Trail extends from Main 
Street northeast through the project area. This paved pedestrian/bicycle trail generally parallels the 
east side of Clackamette Cover and connects Main Street to Washington Street, approximately one 
mile to the northeast.  
 
Most of the shoreline of the Clackamette Cove is armored with rocks and contains sparse 
vegetation. Existing riparian vegetation along the banks of Clackamette Cove consists primarily of 
scattered cottonwood trees (Populus balsamifera), red alder (Alnus rubra), and willow (Salix spp.), 
supporting a relatively sparse understory of deciduous shrubs including Scot’s broom (Cytisus 
scoparius) and Himalayan blackberry (Rubus armeniacus). Groundcover is dominated by grasses 
and weedy forbs typical of disturbed areas. 
 
3.0 DISCUSSION OF NATURAL RESOURCE AREAS 
 
PHS delineated the limits of the wetlands on the site based on the presence of wetland 
hydrology, hydric soils, and hydrophytic vegetation, in accordance with the Routine On-site 
Determination, as described in the Corps of Engineers Wetland Delineation Manual, Wetlands 
Research Program Technical Report Y-87-1 (“The 1987 Manual”) and the Regional Supplement 
to the Corps of Engineers Wetland Delineation Manual: Western Mountains, Valleys, and Coast 
Region. The delineation was conducted on March 14, 2006 and May 18, 2009. PHS identified 
and delineated the limits of ordinary high water (OHW) along Clackamette Cove and one 
jurisdictional wetland within the study area. Brief descriptions of these resources are provided 
below.  
 
Clackamette Cove 

The shoreline of Clackamette Cove is steeply sloped within the project area. Based on the survey 
of the OHW flagging, the average elevation of the OHW is approximately 18 feet (NAVD 88). 
The slopes bordering Clackamette Cove rise 15 to 25 feet above the flagged OHW mark.  
 
Below the OHW line, the shoreline of Clackamette Cove is largely unvegetated and has a 
substrate dominated by cobbles, gravel, and, in some places, boulders. Above the OHW line, the 
shoreline is vegetated with cottonwoods, willows, Himalayan blackberry, and various upland 
herbaceous species. Based on PHS’s examination of soils, vegetation, and hydrology, there are 
no jurisdictional wetlands above the OHW line.  
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Clackamette Cove is a waterbody formed in a former quarry pit. At some point in the quarry’s 
history, an opening was cut and a dredged connection was created between the quarry and the 
Clackamas River. Because the limit of tidal influence along the Clackamas River is just 
upstream of the connection between Clackamette Cove and the Clackamas River, water levels in 
Clackamette Cove are affected by the tides as well as flows within the Clackamas River. Based 
on tide data, the mean annual low water elevation, which corresponds to the average annual 
lowest tide levels, is approximately 5.32 feet.  
 
Wetland A 

Wetland A is a palustrine forested, seasonally saturated (PFOE) wetland swale located along the 
northwestern edge of the former Glacier Ready Mix site. The wetland is in the bottom of a steep-
sided ravine formed by the fill slopes of the current and former development located to the east 
and west. The HGM classification of the wetland is slope. The total area of Wetland A is 
approximately 4,158 square feet (0.095 acres). A narrow excavated ditch extends from the 
northern portion of the swale to a culvert located near the northwestern property corner. This 
culvert conveys surface water from the swale, under Main Street, and into Clackamette Cove.  
 
Wetland vegetation includes red-osier dogwood (Cornus sericea), Scouler’s willow (Salix 
scouleriana), Himalayan blackberry, rose (Rosa species), reed canarygrass (Phalaris 
arundinacea), curly dock (Rumex crispus; FAC), and Canada thistle (Cirsium arvense). At the 
time of the wetland delineation site visit, soils within the wetland swale were saturated, but there 
was no surface water or evidence of an OHW line within the swale.  
 
Per 17.49.[0]35 Addition of wetlands to map following adoption, although Wetland A is not 
included on the existing NROD map, it is partially within the existing NROD boundary. As 
such, the entirety of Wetland A and its required vegetated corridor will be added to the NROD 
map, and shall be regulated pursuant to the standards of Chapter 17.49.  
 
4.0 VEGETATED CORRIDOR ASSESSMENT 
 
4.1 Vegetated Corridor Extent  
 
The VC associated with the Clackamas River and Clackamette Cove was established to be 50 feet 
from the edge of bankfull flow (approximately 18 feet NAVD 88) during a 2008/2009 Land Use 
Decision (Oregon City Water Resource File Number WR 08-21).  
 
Slopes are greater than 25 percent adjacent to the delineated edge of Wetland A. Accordingly, the 
required vegetated corridor for Wetland A is 50 feet from the break in 25 percent slope, and ranges 
from 50 to 100 horizontal feet from the wetland boundary.  
 
Approximately 585,546 square feet (13.4 acres) of vegetated corridor is present within the defined 
project area (Figure 4).  
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4.2 Vegetated Corridor Condition  
 
The condition of the vegetated corridor is defined by the combined coverage of trees, shrubs, and 
groundcover; overall tree canopy coverage; and the coverage of non-native species. Table 1 
details the species present within the vegetated corridor as well as their overall coverage.  
 
Table 1 Vegetated Corridor Plant Species and Percent Coverage 

Common Name Botanical Name 
Cover (%) 

Clackamette 
Cove E, SE, SW 

Clackamette 
Cove NW* 

Wetland A 

Trees Overall cover 36% 50% 25% 
Cottonwood Populus trichocarpa 44 50 25 

Red alder Alnus rubra 30 - - 

Willow sp. Salix sp. 16 - - 
Shrubs Overall cover 32% 82% 35% 
Cottonwood Populus trichocarpa - 50 - 

Cut-leaf birch Betula pendula** - 2 - 

Himalayan blackberry Rubus discolor** 50 10 20 

Madrone Arbutus menziesii - 10 - 

Multiflora rose Rosa multiflora** - - 10 

Red-osier dogwood Cornus alba - 10 - 

Scot’s broom Cytisus scoparius** 50 - - 

Snowberry Symphoricarpos albus - - 5 
Woody Vines Overall cover 5% 0% 0% 
English ivy Hedera helix** 100 - - 
Ground Cover Overall cover 23% 34% 20% 
Common tansy Tanacetum vulgare** 5 10 - 

Common vetch Vicia sativa** 8 - - 

Few-seed bittercress Cardamine oligosperma 11 - - 

Oxeye daisy  Leucanthemum vulgare** 5 - - 

Red clover Trifolium pratense 8 - - 

Reed canary grass Phalaris arundinacea** 5 - 10 

Robert’s geranium Geranium robertianum** 6 - - 

Spotted cat’s ear Hypochaeris radicata** 6 - - 

Sticky-willy Galium aparine - 2 - 

Sweetclover Melilotus alba** - 10 - 

Teasel Dipsacus fullonum** 12 2 - 

Thistle Cirsium sp.** 6 10 10 

Unknown grass Grass sp. 22 - - 

Watson’s Willow Herb Epilobium watsonii 6 - - 
*The assessment of vegetation for Clackamette Cove NW includes the peninsula between the Clackamas River and Clackamette 
Cove, north of the mouth of Clackamette Cove. 
** Oregon City Nuisance Plant List: http://www.orcity.org/sites/default/files/NuisancePlantList.pdf 
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The vegetated corridor to the east, southeast, and southwest of Clackamette Cove (Clackamette 
Cove E, SE, SW) and Wetland A has a marginal tree canopy coverage at 36 and 25 percent, but 
greater than 10 percent coverage of non-native species, bringing the overall condition to 
degraded.  
 
The vegetated corridor to the northwest of Clackamette Cove has marginal to good tree canopy 
at 50 percent and a good combination of trees, shrubs, and groundcover. However, the 44 percent 
cover of non-native species degrades the habitat in this area, bringing the overall condition to 
marginal. 
 
5.0 PROPOSED PROJECT 
 
The proposed project will include construction of a multi-family residential mixed-use complex 
(Garden Apartments), roadway improvements along Main Street (including a new roundabout), 
excavation at the North Park, stormwater treatment improvements, temporary trailhead parking 
for the Clackamas River Trail, and shoreline restoration (Figure 5, 5A, and 5B). 
 
Garden Apartments 

Preparation of the Garden Apartments site will require approximately 107,984 cubic yards of fill 
in order to raise the proposed site above the base flood elevation (50.7 feet). An equivalent 
amount of storage will be utilized from within the 100-year floodplain of the Clackamas River; 
therefore resulting in a balanced cut and fill within the City’s Flood Management Overlay 
District.  
 
Construction of the Garden Apartments and associated Phase I improvements are scheduled to 
begin in October 2015, with completion in 2016. Additional phases of The Cove Development 
will likely occur beyond 2016, and are not included in this analysis. The following is a general 
sequence of proposed construction activities, further detailed discussion is provided in the 
sections below: 

1. Conduct overall project mobilization and implement environmental controls (i.e., 
erosion and sediment control measures). 

2. Clear vegetation, remove existing concrete building pads from site, and begin 
grading. 

3. Construct temporary trailhead parking.  

4. Excavate material from the proposed North Park site, Tri-City dirt pile, and Main 
Street. 

5. Construct proposed roadway and stormwater improvements. 

6. Complete finish grading at the Garden Apartments and North Park site. 

7. Hydro-seed and revegetate disturbed areas, and install shoreline restoration 
plantings. 

8. Construct Garden Apartments and associated buildings. 
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Floodplain Excavation and Fill/North Park Site 

Prior to any grading activities within the floodplain, construction limits and no work zones will 
be clearly demarcated, and erosion control measures (i.e., sediment fencing, straw wattles, etc.) 
will be placed according to the project Erosion and Sediment Control Plan (ESCP). As stated 
above, all fill material for construction of the Garden Apartments will be sourced from within the 
floodplain, including approximately 82,000 cubic yards of excavation from the proposed North 
Park Amphitheater site (described below). Approximately 22,000 cubic yards of excess (i.e., 
“banked”) floodplain capacity associated with the Jug Handle Project will be factored in to the 
net balance. The remainder of the floodplain balance will be from locations throughout the 
project area outside of the NROD. 
 
Proposed grading activities will not occur below the OHW of Clackamette Cove, and no fill will 
be placed within the floodway. However, proposed grading will require the removal of riparian 
trees located along the bank of Clackamette Cove in the proposed North Park Amphitheater 
excavation area. In addition, proposed excavation and soil removal at the North Park site will 
require temporary relocation of approximately 920 linear feet of the existing Clackamas River 
Trail. Grading will be accomplished using excavators and dozers, and all heavy equipment will 
access the project site via existing roadways and previously disturbed upland areas. All areas 
temporarily disturbed during project construction will be stabilized (i.e., hydro-seeded) and 
revegetated (as necessary). 
 
Roadway Improvements 

Proposed roadway improvements along Main Street will include the addition of sidewalks, bike 
lanes, and planter strips along 650 linear feet of Main Street on the north side of the proposed 
Garden Apartments, and along 720 feet on the east side of the proposed apartments. In addition, 
a new roundabout intersection will be constructed at the intersection of Main Street and Agnes 
Street. Furthermore, a temporary gravel parking lot (consisting of 14 parking spaces) will be 
constructed at the trailhead of the Clackamas River Trail to accommodate recreational users 
during proposed construction activities. Proposed roadway improvements will likely be 
constructed concurrently with the proposed grading activities.  
 
Stormwater Management 

Although the final site development plan has not been completed, the proposed development of 
the Garden Apartments and associated roadway improvements will result in approximately 7 
acres of impervious surface within the project area (Cardno 2015). As such, new stormwater 
facilities are proposed for treatment of expected pollutants (i.e. oil, PAHs, heavy metals, 
nutrients, and sediment) associated with roof runoff and vehicle use within the apartment 
complex and along the improved roadway. Currently, stormwater runoff from the project site 
(excluding Main Street) consists primarily of overland flow across approximately 6.8 acres of 
existing concrete and gravel surfaces, with no formal water quality treatment. Stormwater from 
Main Street currently drains to vegetated ditches located along the roadway that drain into a 
storm pipe that outfalls into Clackamette Cove. 
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New stormwater facilities will include a combination of Low Impact Development Approach 
(LIDA) swales and Contech StormFilters (Cardno 2015). The LIDA swales will collect and treat 
stormwater runoff through vegetation and soil media, while also providing flow attenuation. The 
StormFilters will contain cartridges filled with filter media designed to remove stormwater 
pollutants associated with runoff. The facilities are designed to accept 33% of the 2-year, 24-
hour storm event (0.83 inches of precipitation) in accordance with the City Stormwater and 
Grading Design Standards (Cardno 2015). Stormwater exiting the LIDA swales and StormFilters 
will be directed (via pipes) to an existing 36-inch stormwater pipe located along Main Street that 
outfalls into Clackamette Cove. This existing stormwater pipe will be upsized to a 48-inch pipe 
during construction of the proposed Main Street roadway improvement to provide additional 
stormwater capacity for future phases of The Cove Development. The existing 36-inch outfall 
into Clackamette Cove will be retained with the project and a new outfall is not proposed. 
Stormwater detention will not be required given the relative size of the drainage basin (> 100 
square miles) for the receiving water body (i.e., Clackamas River). 
 
Shoreline Restoration/Mitigation 

Shoreline restoration/mitigation for the proposed impacts within Vegetated Corridor in the 
project area will include native plantings and invasive species removal at a two-to-one ratio of 
mitigation area to proposed disturbance area. The mitigation plan is described in section 5.3 
Mitigation Plan below. 
 
5.1 Vegetated Corridor Impacts 
 
Impacts to the NROD for the project result from roadway improvements along Main Street, 
grading on the Garden Apartments lot, and grading and tree removal in the North Park site, 
(Figure 5).  
 
The Main Street roadway improvements will include additional impervious surface within the 
NROD and installation of an upsized stormwater pipe in Main Street. These improvements will 
permanently impact 6,213 square feet (0.14 acre) of the Clackamette Cove VC. (Figure 5A). 
 
Grading in the Garden Apartments site will permanently impact 27,665 square feet (0.64 acre) of 
the vegetated corridor associated with Wetland A (Figure 5A). However, much of the impact 
area is already paved (16,936 square feet) with concrete remnants of the former cement plant. As 
such, it will be considered redevelopment subject to Existing Development Standards 
(17.49.130).  
 
Grading in the North Park will disturb 13,365 square feet (0.31 acre) of the VC associated with 
Clackamette Cove and the Clackamas River, and remove eight trees greater than six inches in 
diameter (Figure 5B). All of the impacted VC will be stabilized and replanted (see Landscape 
Planting Plans for Phase 1, Sheets L107, L108, and L109, Appendix A). 
 
Proposed mitigation for the total NROD impacts resulting from the proposed project are 
described in Section 5.3 below. Mitigation detailed in this report is for NROD impact areas and 
does not include mitigation for tree protection standards (Chapter 17.41), which is detailed in the 
application package. 
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5.2 NROD Development Standards 
 
As the proposed project will result in impacts to the vegetated corridor within the study area, the 
project must comply with Oregon City Municipal Code, Chapter 17.49, Natural Resource 
Overlay District. The applicable sections of the code are discussed below. 
 
17.49.[0]60 – Consistency and relationship to other regulations. 

Response:  No conflicts with the provisions of the Oregon City Municipal Code; other City 
requirements; or with regional, state or federal law have been identified for the proposed project. 
The wetland resources within the proposed project area were delineated by PHS in March 2006. 
The DSL and the Corps concurred with the findings in the spring of 2010 (WD#2010-0027, 
NWP-2009-373, Appendix B). Although the jurisdictional determinations expired in May (DSL) 
and March (Corps) 2015, the boundary of Wetland A is unlikely to have changed as it is 
confined by steep hillslopes. The OHW is also not expected to have changed as it is elevation-
based. 
 
The project does not propose impacts to jurisdictional wetlands or waters that would warrant 
further coordination with DSL and the Corps. As such, further documentation of coordination 
with appropriate regulatory/resource agencies, as required in Section 17.49.230C, is not 
necessary. A DEQ 1200-C NPDES Stormwater Discharge Permit will be submitted once the City 
provides Conditions of Approval for the Land Use application. 
 
17.49.[0]70 – Prohibited uses 

 D. Grading, the placement of fill in amounts greater than ten cubic yards, or any other 
activity that results in the removal of more than ten percent of the existing native 
vegetation on any lot within the NROD is prohibited, unless part of an approved 
development activity. 

Response:  Grading and the placement of greater than ten cubic yards of fill will occur for the 
North Park site. In addition, 8 trees greater than 6 inches in diameter will be removed from the 
Clackamette Cove VC. An approval for these development activities is being requested (See 
17.49.200 below).  
 
Grading and fill will also occur in association with the Main Street roadway improvements and 
Garden Apartments site, however, these are allowed uses under prescribed conditions (see 
17.49.130 for Garden Apartments grading and 17.49.150 for roadway improvements). 
 
17.49.[0]80 – Uses allowed outright (exempted) 

 A. Stream, wetland, riparian, and upland restoration or enhancement projects as authorized 
by the city. 

Response:  The applicant will restore and enhance areas within the VC that are graded in 
association with the North Park Site as authorized by the city (see section 5.3 Mitigation Plan 
below). 
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 L. Planting of native vegetation and the removal of non-native, invasive vegetation (as 
identified on the Oregon City Native Plant List), and removal of refuse and fill, provided 
that:  

 1. All work is done using hand-held equipment; 

 2. No existing native vegetation is disturbed or removed; and 
 3. All work occurs outside of wetlands and the top-of-bank of streams. 
Response:  The applicant will provide re-vegetation and mitigation including native vegetation 
plating and non-native species removal for the proposed project impacts as authorized by the city 
(see section 5.3 Mitigation Plan below).  

 
17.49.[0]90 – Uses allowed under prescribed conditions. 

 F. New roadways, bridges/creek crossings, utilities or alterations to such facilities when not 
exempted by Section 17.49.080. 

Response:  The Main Street roadway improvements will increase the ground level impervious 
surface area, precluding exemption by Section 17.49.080. As such, the Main Street roadway 
improvements are subject to Section 17.49.150 described below. 
 
17.49.100 – General development standards. 
The following standards apply to all Uses Allowed under Prescribed Conditions within the NROD 
with the exception of rights of ways (subject to Section 17.49.150), trails (subject to Section 
17.49.170), utility lines (subject to Section 17.49.140), land divisions (subject to Section 
17.49.160), and mitigation projects (subject to Section 17.49.180 or 17.49.190):  

A. Native trees may be removed only if they occur within ten feet of any proposed structures 
or within five feet of new driveways or if deemed not wind-safe by a certified arborist. 
Trees listed on the Oregon City Nuisance Plant List or Prohibited Plant List are exempt 
from this standard and may be removed. A protective covenant shall be required for any 
native trees that remain;  

Response:  An adjustment from the standards of this Section is being requested as 8 trees greater 
than 6 inches in diameter will be removed during grading of the North Park site. Refer to Section 
17.49.200 below and the Tree Condition Report (Appendix C). 
 

B. The community development director may allow the landscaping requirements of the base 
zone, other than landscaping required for parking lots, to be met by preserving, restoring 
and permanently protecting habitat on development sites in the Natural Resource Overlay 
District.  

Response:  No landscaping requirements of the base zone will be met within the NROD. 
 

C. All vegetation planted in the NROD shall be native and listed on the Oregon City Native 
Plant List;  

Response:  All vegetation proposed to be planted within the NROD is native and listed on the 
Oregon City Native Plant List. Refer to section 5.3 Mitigation Plan for the proposed planting 
details. 
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D. Grading is subject to installation of erosion control measures required by the City of 
Oregon City;  

Response:  Erosion control measures required by the City of Oregon City will be installed prior to 
site mobilization and grading activities (see Grading and Erosion Control Sheets, Appendix A). 
 

E. The minimum front, street, or garage setbacks of the base zone may be reduced to any 
distance between the base zone minimum and zero in order to minimize the disturbance 
area within the NROD portion of the lot;  

Response:  Minimum setback reductions are not being requested. 

 
F. Any maximum required setback in any zone, such as for multi-family, commercial or 

institutional development, may be increased to any distance between the maximum and the 
distance necessary to minimize the disturbance area within the NROD portion of the lot; 

Response:  Maximum setback increases are not being requested. 

 
G. Fences are allowed only within the disturbance area; 

Response:  Fences are not proposed within the undisturbed NROD. 
 

H. Incandescent lights exceeding two hundred watts (or other light types exceeding the 
brightness of a two hundred watt incandescent light) shall be placed or shielded so that 
they do not shine directly into resource areas;  

Response:  Lights are not proposed for within the undisturbed NROD area; lights adjacent to the 
NROD will be shielded so that they do not shine directly into resource areas.  
 

I. If development will occur within the one hundred-year floodplain, the FEMA floodplain 
standards of Chapter 17.42 shall be met; and 

Response:  Development will occur within the one hundred year floodplain. As such, the FEMA 
floodplain standards of Chapter 17.42 will be met. 
 

J. Mitigation of impacts to the regulated buffer is required, subject to Section 17.49.180 or 
17.49.190. 

Response:  Mitigation of impacts will be provided subject to Section 17.49.180, Mitigation 
Planting Option 2. Refer to section 5.3 Mitigation Plan for details. 
 
 
17.49.130 – Existing development standards. 
Response:  The existing developed area in the Garden Apartments site will be altered and the 
developed area within the VC of Wetland A will be increased by greater than 500 square feet. As 
such, the proposed development will be processed as a Type III permit pursuant to Section 
17.49.200 below. Mitigation for the 27,665 square feet (0.64 acre) of development within the VC 
of Wetland A will be provided as described in section 5.3 Mitigation Plan below.  
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17.49.150 – Standards for vehicular or pedestrian paths and roads. 

Response:  The Main Street roadway improvements do not call for stream crossings or work 
below the OHW of Clackamette Cover or within Wetland A. Mitigation for the 6,213 square feet 
(0.14 acre) of impacts associated with the improvements will be provided as required and 
detailed in Section 5.3 Mitigation Plan below. 
 
17.49.180 – Mitigation standards. 

Response:  The applicant will provide mitigation for project-related impacts pursuant to the 
standards of this section using Mitigation Planting Option 2. The mitigation plan and 
requirements of this section are covered in greater detail in 5.3 Mitigation Plan below. 
 
17.49.200 – Adjustment from standards. 
 A. There are no feasible alternatives for the proposed use or activity to be located outside 

the NROD area or to be located inside the NROD area and to be designed in a way that 
will meet all of the applicable NROD development standards. 

Response:  The project proposes the minimum amount of disturbance inside the NROD while 
still meeting project specific criteria detailed in the application package. Grading within the 
North Park site is being conducted to balance cut and fill within the development area and adhere 
to the FEMA floodplain standards of Chapter 17.42 for development within the 100-year 
floodplain. Areas graded within the NROD will be stabilized and revegetated as shown on the 
Landscape Planting Plans (Appendix A).  
 
 B. The proposal has fewer adverse impacts on significant resources and resource functions 

found in the local NROD area than actions that would meet the applicable environmental 
development standards. 

Response:  The proposed project largely avoids adverse impacts to NROD resources and their 
functions within the parcel by minimizing impacts within the NROD and surrounding 
environment. Minimization and avoidance measures include: 

 Avoiding impacting wetlands or areas below the OHW.  

 Proposing to remove invasive, non-native plant species from the development area.  

 Balancing cuts and fills within the development area. 

 Proposing a stormwater treatment and conveyance system that will utilize pervious 
pavement throughout the site, bioswales within the public right-of-way, and rain gardens 
in building area. 

 Leaving the majority of the site in open space or as parks to assist with the protection of 
the aquatic and terrestrial habitat.  

 
The NROD within the project area is in degraded condition. The mitigation proposed for the 
project, which includes removing invasive plant species and increasing tree canopy, vegetation 
structure, and native plant diversity, is expected to create a higher functioning NROD area than 
currently exists on the parcel. 
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 C. The proposed use or activity proposes the minimum intrusion into the NROD area that is 
necessary to meet development objectives. 

Response:  As stated above, the proposed project has been designed to address project specific 
criteria while minimizing impacts to natural resources. Site constraints limit the potential 
location of areas suitable for cut/fill balance within the floodplain. The proposed grading within 
the North Park site has been minimized to the extent practicable. Further, the area will be 
stabilized and revegetated as shown on the attached Landscape Planting Plans (Appendix A). 
 
 D. Fish and wildlife passage will not be impeded. 

Response:  The impacts to the NROD are not expected to impede fish and wildlife passage. As no 
work is proposed below the OHW of the Clackamas River or Clackamette Cove fish passage 
should not be impeded. A majority of the NROD area will remain intact and/or will be improved in 
function. The riparian area of the Clackamas River and Clackamette Cove adjacent to the 
development area is expected to improve through the required mitigation measures. The proposed 
project is not anticipated to cause additional wildlife passage impacts within the NROD other than 
those already present from the existing developments within the project vicinity.  
 
 E. With the exception of the standard(s) subject to the adjustment request, all other 

applicable NROD standards can be met. 

Response:  All standards will be met with the exception of the standard where an adjustment has 
been requested, as described in the response provided to Section 17.49.100 – General 
development standards, Section 17.49.130 – Existing development standards, and Section 
17.49.150 – Standards for vehicular or pedestrian paths and roads. 
 
 F. The applicant has proposed adequate mitigation to offset the impact of the adjustment. 

Response:  As described in the mitigation plan below, the proposed project will provide 
adequate mitigation to offset the impact of the adjustment to the development standards. 
 
5.3 Mitigation Plan  
 
An area of 47,243 square feet (1.08 acres) will be permanently disturbed within the NROD. In 
addition, eight trees larger than 6 inches diameter will be removed from the North Park site 
during grading. Mitigation Standards require that Option 1 or Option 2 under Section 17.49.180 
be selected based on which option will result in more trees planted, except where the 
disturbance area is one acre or more, Mitigation Option 2 is required. As the disturbance area is 
greater than one acre, Mitigation Planting Option 2 will be used. 
 
The number of trees and shrubs to be planted using Option 2 is calculated based on the size of 
the disturbance area within the NROD. Native trees and shrubs from the Oregon City Native 
Plant List are required to be planted at a rate of five trees and twenty-five shrubs per every five 
hundred square feet of disturbance area. The total disturbance area for the proposed project, 
including temporary and permanent impacts, is approximately 47,243 square feet, which results 
in 472 trees and 2,362 shrubs to be planted.  
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The plant species diversity and spacing shown on Figure 6 through Figure 6C are subject to 
adjustment based on site conditions and plant availability at the time of planting. However, no 
more than one-third of the trees will be of the same genus, and shrubs will consist of at least 
three different species, as required in Section 17.49.180(E)(2)(e). In addition, all plantings will 
be a minimum of twelve inches in height.  
 
The mitigation will be conducted on the subject parcels where possible, and adjacent to subject 
parcels where the impact is within right-of-way, as required under Section 17.49.180B. For the 
North Park site, the required 26,730 square-foot mitigation area will be within tax lots 1100 
(22E20) and 3600 (22E29) between the Clackamas River Trail and the OHW of the Clackamas 
River and/or Clackamette Cove. For the Main Street roadway improvements, the required 
12,426 square-foot mitigation area will be within tax lot 3600 (22E29), between the Main Street 
easement and the OHW of the Clackamette Cove. For the Garden Apartments site, 21,546 
square feet of the required 55,330 square-foot mitigation area will be within tax lot 2900 
(22E29), adjacent to Wetland A. The remaining 33,784 square feet of mitigation area will be 
reached in tax lot 3600 adjacent to the mitigation area for the North Park site. 
 
As described above, most of the VC within the project area is in degraded condition. The 
exception is the VC to the northwest of Clackamette Cove, which is in marginal condition. 
However, the entire VC has greater than 10 percent coverage of non-native, invasive plant 
species. It is anticipated that the mitigation will improve the functional value of the vegetated 
corridor by removing invasive species and increasing native plant diversity and coverage.  
 
As required for the mitigation plan report (Section 17.49.230), a written response to each 
applicable Mitigation Standard described in Section 17.49.180 indicating how the proposed 
development complies with the mitigation standards follows: 
 
 A. Mitigation shall occur at a two-to-one ratio of mitigation area to proposed NROD 

disturbance area […]. 

Response:  The proposed disturbance area is 47,243 square feet and the proposed mitigation 
areas total 94,486 square feet. As such, this standard will be met. 
 
 D. Invasive and nuisance vegetation shall be removed within the mitigation area. 

Response:  Invasive vegetation listed on the Oregon City Nuisance Plant List including, but not 
limited to cut-leaf birch, Himalayan blackberry, multiflora rose, Scot’s broom, English ivy, 
common tansy, common vetch, oxeye daisy, reed canarygrass, Robert’s geranium, spotted cat’s 
ear, sweet clover, and common teasel will be removed within the mitigation area. 
 
 E. Required Mitigation Planting. An applicant shall meet Mitigation Planting Option 1 

or 2 below, whichever option results in more tree plantings, except that where the 
disturbance area is on acre or more, Mitigation Option 2 shall be required. All trees, 
shrubs, and groundcover shall be selected from the Oregon City Native Plant List. 

Response:  Mitigation Planting Option 2 will be used as greater than one acre of disturbance is 
proposed. As shown on the attached mitigation plan (Figure 6 and 6C), all trees, shrubs, and 
ground cover selected for the mitigation plan are from the Oregon City Native Plant List. 
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 2. Mitigation Planting Option 2. 

Response:  The mitigation planting quantity is based on the disturbance area within the NROD. 
Four hundred and seventy-two (472) replacement trees and two-thousand, three-hundred and 
sixty-two (2,362) replacement shrubs will be planted according to the size, spacing, and 
diversity standards of this section as shown on the attached mitigation plan (Figure 6 and 6C). 
Bare ground will be planted or seeded with native grasses and ground cover species. New 
plantings will be mulched and planting areas will be watered for a minimum of three years 
following planting.  
 
 F. Monitoring and Maintenance. 

Response:  The proposed mitigation will be monitored and maintained for a minimum of five 
years, with approved annual progress reports submitted to the City’s planning division. The 
mitigation area will be inspected annually during the active growing season. During site 
monitoring, survival rates of planted trees and shrubs and invasive plant species cover will be 
documented. This information, along with photo-documentation of the mitigation area, will be 
used to inform the annual progress report. Should survival rate drop below 80 percent or 
invasive plant coverage exceed 10 percent at any time during the maintenance period, 
immediate remedial action will be taken. Monitoring and maintenance is the on-going 
responsibility of the property owner, assign, or designee.  
 
 G. Covenant or Conservation Easement. Applicant shall record a restrictive covenant or 

conservation easement, in a form provided by the city, requiring the owners and assigns 
of properties subject to this section to comply with the applicable mitigation 
requirements of this section. Said covenant shall run with the land, and permit the city 
to complete mitigation work in the event of default by the responsible party. Costs borne 
by the city for such mitigation shall be borne by the owner.  

Response:  The applicant will record a restrictive covenant or conservation easement in the 
form provided by the City that will require owners and assigns of the property to comply with 
the applicable mitigation requirements. The covenant or easement will run with the land and 
permit the City to complete mitigation work in the event of default by the responsible party. 
Should the city need to complete the mitigation work, such cost will be borne by the owner. The 
covenant or conservation easement is the responsibility of the property owner, assign, or 
designee. 
 
 H. Financial Guarantee. A financial guarantee for establishment of the mitigation area, in 

a form approved by the city, shall be submitted before development within the NROD 
disturbance area commences. The city will release the guarantee at the end of the five-
year monitoring period, or before, upon its determination that the mitigation plan has 
been satisfactorily implemented pursuant to this section. 

Response:  A financial guarantee will be provided to the city prior to development within the 
NROD disturbance area. The financial guarantee is the responsibility of the property owner, 
assign, or designee. 
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Location and General topography 

The Cove— Phase 1, Oregon City, Oregon 
(USGS The National Map Viewer, Oregon City, Oregon quadrangle, 2015)  
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FIGURE 

2A 
Tax Lot map 2 2E 20, Clackamas County Oregon 

The Cove—Phase 1, Oregon City, Oregon 
(ormap.net, 2015) 
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FIGURE 

2B 
Tax Lot map 2 2E 29, Clackamas County Oregon 

The Cove—Phase 1, Oregon City, Oregon 
(ormap.net, 2015) 
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 Natural Resources Overlay District map 

The Cove—Phase 1, Oregon City, Oregon 
(Oregon City Web Maps, 2015) 

General Project Area 





































 

 

Appendix B 
 

Wetland Delineation Concurrence Letters 
 































 

 

Appendix C 
 

Tree Condition Report 
 
 





































3015 SW First Avenue, Portland, OR 97201  T 503.924.4704  F 503.943.6357  www.apexcos.com 

June 16, 2015 

Mr. Paul S Herskowitz 
Grand Cove, LLC 
4582 S Ulster St Pkwy, Ste 
1200 Denver, CO 80237

Re: Geologic Hazard Evaluation 
OCMC Chap 17.44 Geologic Hazards 
The Cove Development 
Oregon City, Oregon  
1195-00 

Dear Mr. Herskowitz, 

Apex Companies, LLC (formerly Ash Creek Associates) has prepared this letter to address specific requirements of 
the City of Oregon City Municipal Code (OCMC) with respect to Geologic and Geotechnical Hazards.   

We have previously completed a number of geotechnical studies on the project site, related to past developments.  
The recommendations included in our comprehensive geotechnical report, entitled “Geotechnical Assessment, 
Clackamette Cove Development, Oregon City, Oregon,” and issued on May 26, 2011.  Although project details have 
changed over time, our recommendations and overall site development approach have remained essentially the 
same.  

We have also reviewed the Grading Plans developed by CardnoWRG for the Cove Garden Apartments on Parcel 2 
and the Amphitheater portion of the Cove development.  The grading within the Cove uses 3H:1V slopes and upland 
slope gradients are at 3H:1V or flatter (with 5H:1V within the amphitheater grading).  The grading plans appear to be 
consistent with Apex’s recommendations for grading, graded slopes and erosion control.  These grading plans also 
appear to have been completed in significant compliance with the OCMC. 

The requirements cited in the OCMC are summarized below. 

16. Geologic Assessment Report
A preliminary engineering geologic assessment report, prepared by a suitably qualified and experienced
engineering geologist who is registered in the state of Oregon and who derives his or her livelihood
principally from that profession, containing a description of:

a. Geologic formations, bedrock and surficial materials including artificial fill;
b. Location of any faults, folds, etc.;
c. Structural data including bedding, jointing, and shear zones;

17. Geotechnical Report
A geotechnical report demonstrating compliance with the Geologic Hazards Overlay District. The report(s)
will be peer reviewed (OCMC 17.44.060 K, L) by the City’s Geotechnical Engineer. Comments from the
City’s Geotechnical Engineer will be addressed by the applicant’s engineering geologist and geotechnical
engineer. Costs for City’s geotechnical review and consultation shall be paid by the applicant. The report
shall be prepared by a suitably qualified and experienced geotechnical engineer who is licensed in Oregon
and who derives his or her livelihood principally from that profession, discussing:
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a. Engineering feasibility of the proposed development and addressing strength properties of surface and 
subsurface soils with regard to stability of slopes  

b. Appropriate types of foundations together with bearing values and settlement criteria for foundation 
design, soil erosion potential, permeability and infiltration rates  

c. Excavation, filling and grading criteria including recommended final slopes  
d. Surface and subsurface drainage  
e. Planting and maintenance of slopes  
f. Other identified soil or subsurface constraints together with geotechnical remediation and other 

recommendations to alleviate or minimize their effects  
g. Signature and seal of the geotechnical engineer.  
h. The report shall also contain a statement as to whether the proposed development, constructed in 

accordance with the recommended methods, is reasonably likely to be safe and prevent landslide or 
other damage to other properties over the long term, and whether any specific areas should not be 
disturbed by construction.  

 
We have detailed in the following sections where the prepared documents meet the requirements of the code. 
 

a. Geologic formations, bedrock and surficial materials including artificial fill 
 
Geologic conditions as well as site specific materials are described in depth in Section 3.0 Geologic Setting and 
Section 4.0 Subsurface Conditions.  Further, extensive subsurface exploration logs have been included in Appendix 
A. 
 

b. Location of any faults, folds, etc.; 
 
The seismic section of the report addresses the seismic setting of the project.  No active or inactive faults have been 
mapped in or around the site. 
 

c. Structural data including bedding, jointing, and shear zones;  
 
This is addressed in the geologic setting portion of the report. 
 

a. Engineering feasibility of the proposed development and addressing strength properties of surface 
and subsurface soils with regard to stability of slopes  

 
Existing slopes that would trigger slope stability review are located on the banks of Clackamette Cove, adjacent to 
the drainage the passes between the Cove Garden Apartments project and the Oregon City Shopping Center, and 
various localized oversteepened fill piles throughout the development.  Development along the Cove will result in 
significant flattening of the existing slopes (to 3H:1V or flatter) in accordance with our recommendations.  On the 
Cove Garden Apartments site, the parking structures are set back from the slope to avoid impacts.  Over the northern 
end of the project, the setbacks are reduced but the oversteepened slope is replaced with a retaining wall.  As such, 
the project is isolated from the oversteepened slopes.  Proposed finished slopes, including those in the amphitheater 
excavation, address geologic hazards associated with slopes. 
 

b. Appropriate types of foundations together with bearing values and settlement criteria for foundation 
design, soil erosion potential, permeability and infiltration rates  

 
Foundation design is addressed in Section 5.6 of the report.  Erosion potential and control is discussed in Section 
5.5.  Due to the presence of random fill soils at the surface throughout the site, infiltration potential has not been 
tested.  This is discussed in Section 5.10 of the report.. 
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The Geotechnical Report includes extensive grading recommendations in Section 5.2 and recommendations for 
finished cut and fill slope gradients in Section 5.3. 

d. Surface and subsurface drainage 

Drainage issues are addressed in throughout the report. 

e. Planting and maintenance of slopes 

The Erosion Control section of the report (Section 5.5) addresses planting and vegetation on slopes. 

f. Other identified soil or subsurface constraints together with geotechnical remediation and other 
recommendations to alleviate or minimize their effects 

A number of constraints are identified in the report including the presence of undocumented fills. These are 
addressed in the discussion section as well as the recommendations. 

g. Signature and seal of the geotechnical engineer. 

The Geotechnical Report was signed and sealed by Stuart Albright, P.E. who is registered in Oregon as a 
Geotechnical and a Civil Engineer. 

h. The report shall also contain a statement as to whether the proposed development, constructed in 
accordance with the recommended methods, is reasonably likely to be safe and prevent landslide or 
other damage to other properties over the long term, and whether any specific areas should not be 
disturbed by construction. 

The specific developments currently under consideration differ somewhat from what was anticipated at the time the 
report was written. However, based on our review of the current scheme, it is our opinion that the development is 
appropriate for the site and that landslide hazards have been adequately addressed. 

Closure. We hope that this letter meets your needs at this time. If you have any questions or need clarification, 
please contact me at your convenience. 

Sincerely, 

RENEWS: 12/31/ IS 
Stuart Albright, P.E. 
Principal Geotechnical Engineer 

3015 SW First Avenue, Portland, OR 97201 T 503.924.4704 F 503.943.6357 www.apexcos.com 



 
             

14835 SW 72nd Avenue  Tel (503) 598-8445 
Portland, Oregon  97224  Fax (503) 941-9281 

 
 
 
 
 
 
 

 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 

Real-World Geotechnical Solutions 
Investigation • Design • Construction Support 

 

 
 
 

Preliminary Geotechnical Engineering Report  
 
 

The Cove Garden Apartments 
Oregon City, Oregon 

 
 
 

GeoPacific Engineering, Inc. Job No. 15-3719 
May 12, 2015 

 
 
 



Preliminary Geotechnical Engineering Report  
Project No. 15-3719, The Cove Garden Apartments, Oregon City, Oregon 
 

15-3719, The Cove Garden Apartments Preliminary GRPT         GEOPACIFIC ENGINEERING, INC. 
 Version 1.0, May 12, 2015 
 

 
 
TABLE OF CONTENTS 
 
List of Appendices ............................................................................................................................................... i 
List of Figures ...................................................................................................................................................... i 
PROJECT INFORMATION ................................................................................................................................. 1 
SITE AND PROJECT DESCRIPTION ................................................................................................................ 2 
REGIONAL GEOLOGIC SETTING .................................................................................................................... 3 
REGIONAL SEISMIC SETTING ......................................................................................................................... 3 

Portland Hills Fault Zone ................................................................................................................................. 3 
Lacamas Creek / Sandy River Fault Zone ...................................................................................................... 4 
Gales Creek-Newberg-Mt. Angel Structural Zone .......................................................................................... 4 
Cascadia Subduction Zone ............................................................................................................................. 4 

FIELD EXPLORATION AND SUBSURFACE CONDITIONS ............................................................................. 5 
Soil .................................................................................................................................................................. 5 
Groundwater and Soil Moisture ...................................................................................................................... 7 

HISTORICAL AERIAL PHOTOGRAPHY REVIEW ............................................................................................ 7 
1936 to 1955 ................................................................................................................................................... 7 
1955 to 1960’s ................................................................................................................................................. 7 
1963 ................................................................................................................................................................ 7 
1972 ................................................................................................................................................................ 7 
1980 ................................................................................................................................................................ 8 
1996 ................................................................................................................................................................ 8 
2001 ................................................................................................................................................................ 8 
2007 ................................................................................................................................................................ 8 
2010 ................................................................................................................................................................ 8 

CONCLUSIONS AND RECOMMENDATIONS .................................................................................................. 8 
Initial Site Preparation Recommendations ...................................................................................................... 9 
Engineered Fill .............................................................................................................................................. 10 
Excavating Conditions and Utility Trench Backfill ......................................................................................... 11 
Erosion Control Considerations .................................................................................................................... 12 
Wet Weather Earthwork ................................................................................................................................ 12 
Seismic Design ............................................................................................................................................. 13 
Soil Liquefaction and Dynamic Settlement ................................................................................................... 13 

UNCERTAINTIES AND LIMITATIONS ............................................................................................................ 14 
REFERENCES ................................................................................................................................................. 15 
CHECKLIST OF RECOMMENDED GEOTECHNICAL TESTING AND OBSERVATION ............................... 16 
APPENDIX 
 
 
 
  
 
  
 



Preliminary Geotechnical Engineering Report  
Project No. 15-3719, The Cove Garden Apartments, Oregon City, Oregon 
 

15-3719, The Cove Garden Apartments Preliminary GRPT      i   GEOPACIFIC ENGINEERING, INC. 
 Version 1.0, May 12, 2015 
 

 
 
 
List of Appendices 
 
Figures 
Exploration Logs 
Site Research 
Laboratory Analysis 
Flexible Pavement Design 
Photographic Logs 
Historical Aerial Photography 
 
 
 
 
List of Figures 
 
1 Site Location Map 
2 
3 

Site Aerial and Exploration Locations 
Site Aerial and Generalized Undocumented Fill Map 

 
 

 

  
  
  
  
 



Preliminary Geotechnical Engineering Report  
Project No. 15-3719, The Cove Garden Apartments, Oregon City, Oregon 
 

15-3719, The Cove Garden Apartments Preliminary GRPT         GEOPACIFIC ENGINEERING, INC. 
 Version 1.0, May 12, 2015 
 

May 12, 2015 
Project No. 15-3719 
 
Mr. Paul Herskowitz 
Grand Peak Properties 
4582 S Ulster Street, Ste. 1200 
Denver, Colorado 80237 
Phone: (720) 889-9209 
 
SUBJECT: Preliminary Geotechnical Engineering Report  
 The Cove Garden Apartments 
 Tax Parcel 05022763 
  Oregon City, Oregon 
 
PROJECT INFORMATION 
 
This report presents the results of a geotechnical engineering study conducted by GeoPacific 
Engineering, Inc. (GeoPacific) for the above-referenced project.  The purpose of our investigation 
was to evaluate subsurface conditions at the site, and to provide preliminary geotechnical 
recommendations for site development.  This geotechnical study was performed in accordance 
with GeoPacific Proposal No. P-5168, dated March 27, 2015, and your subsequent authorization of 
our proposal and General Conditions for Geotechnical Services.       
 

Location: 
 

 
Tax Parcel 05022763 
Located due west of the intersection of  
Main Street and S Agnes Avenue 
Oregon City, Oregon 97045 
(see Figures 1 and 2) 
 

 
Property Owner: 
 

 
Grand Peak Properties 
4582 S Ulster Street, Ste. 1200 
Denver, Colorado 80237 
Phone: (720) 889-9209 
 

 
Civil Engineer: 
 

 
Cardno 
5415 SW Westgate Drive, Ste. 100 
Portland, Oregon 97221 
Phone: (503) 419-2500 
 

 
Jurisdictional Agency: 
 

City of Oregon City, Oregon 

Prepared By: 

 
GeoPacific Engineering, Inc 
14835 SW 72nd Avenue 
Portland, Oregon 97224 
Tel (503) 598-8445 
Fax (503) 941-9281 
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SITE AND PROJECT DESCRIPTION 
 
As indicated on Figures 1 through 3, the subject site is located west of the intersection of Main 
Street and S Agnes Avenue in Oregon City, Oregon.  The site is comprised of tax parcel 05022763 
totaling approximately 11.46-acres, and is irregular in shape.  The site is bordered by Main Street 
to the north and east, by the Oregon City Shopping Plaza to the west, and by Interstate 205 to the 
south.  Clackamette Cove is located to the north of the site, opposite Main Street.  The site is 
dominated by irregular, uneven terrain with site elevations ranging from approximately 35 feet to 55 
feet above mean sea level (amsl).  The site is located within the FEMA 100 year flood plain and 
was most recently inundated with flood waters during 1996.  The approximate site latitude and 
longitude are N 45° 22’ 07” and W 122° 35’ 48”, and the legal description is a portion of the SW ¼ 
of Section 9, T2S, R2E, Willamette Meridian.  The regulatory jurisdictional agency is the City of 
Oregon City, Oregon. 
 
Historically the site has was utilized for agricultural purposes until the 1950’s.  During the 1950’s 
the site was utilized for aggregate mining by Pit Rock Products, which resulted in the excavation 
and creation of Clackamette Cove.  The site is located at the southern end of the modern day limit 
of Clackamette Cove, however it appears that mining operations once extended to the approximate 
southern boundary of the site.  From the 1960’s to approximately 2007 a concrete production 
company operated at the site.  Historical land use operations since the 1950’s resulted in extensive 
topographic changes to the site which included the apparent removal of 30 to 50 feet of existing 
soil and rock, followed by infill with various soils, debris, and extensive concrete placement.  
Currently the site contains extensive undocumented fill including areas of gravel stockpiles, buried 
debris, asphalt, metal, and plastic.  In addition, the majority of the site is surfaced with concrete 
which includes remnant building foundations, random concrete clean out piles, concrete surfaced 
drive areas, and piles of large concrete blocks.  Two ponds are present at the site which were 
observed to be lined with concrete and filled with water during our site visit.  One pond is located in 
the northern portion of the site and appears to have been used as a settling pond.  The other pond 
is located in the east-central portion of the site and appears to have been used as a wheel wash 
for concrete trucks.  Both ponds were observed to be filled with large, rectangular, concrete blocks.  
A drainage ravine is located along the western margin of the site which appears to flow north to the 
Clackamette Cove.  Undocumented fill was observed to be present in the bottom of the drainage 
swale. 
 
Several monitoring wells were installed in 2009 following closing of the concrete plant.  Review of 
available well logs from the site indicate that concrete rubble and infill is present to depths of 
approximately 20 feet in the lower elevation portions of the site.   
 
GeoPacific understands that final development planning for the site has not been completed at this 
time. However based upon review of preliminary site plans, and communication with the client, the 
civil engineer, and the architect, we understand that proposed development at the subject site will 
consist of site grading to achieve elevations above the FEMA 100 year flood plain elevation, and 
construction of 12, three to four-story apartment buildings, garages, parking and drive areas, and 
associated underground utility improvements.  We understand that a proposed final grading 
elevation of approximately 52 feet amsl has been proposed, which will result in up to 17 feet of 
engineered fill placement at the site.  We understand that in addition to utilization of onsite fill 
materials, import of several thousand yards of fill material will be obtained from soil stockpiles 
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located to the northeast of the site.  Prior to engineered fill placement, extensive demolition, 
concrete crushing, and unsuitable fill excavation will be conducted. 
 
REGIONAL GEOLOGIC SETTING 
 
Regionally, the subject site lies within the Willamette Valley/Puget Sound lowland, a broad 
structural depression situated between the Coast Range on the west and the Cascade Range on 
the east.  A series of discontinuous faults subdivide the Willamette Valley into a mosaic of 
fault-bounded, structural blocks (Yeats et al., 1996).  Uplifted structural blocks form bedrock 
highlands, while down-warped structural blocks form sedimentary basins.  
 
According to the Generalized Geologic Map of the Willamette Lowland, (U.S. Department of the 
Interior, U.S. Geological Survey, Marshal W. Gannett and Rodney R. Caldwell, 1998) the site is 
underlain by upper-Pleistocene-aged, rhythmically bedded, fine-grained periglacial, silt and sand 
deposits derived from catastrophic outburst floods of Glacial Lake Missoula (Qs).   
 
The Web Soil Survey (United States Department of Agriculture, Natural Resource Conservation 
Service (USDA NRCS 2015 Website), indicates that near-surface soils primarily consist of Urban 
Land Development.  The designation of Urban Land Development soils indicate that the native soil 
conditions have been altered.   
 
REGIONAL SEISMIC SETTING 
 
At least four major fault zones capable of generating damaging earthquakes are thought to exist in 
the vicinity of the subject site.  These include the Portland Hills Fault Zone, the Lacamas 
Creek/Sandy River Fault Zone, the Gales Creek-Newberg-Mt. Angel Structural Zone, and the 
Cascadia Subduction Zone. 
 
Portland Hills Fault Zone  
 
The Portland Hills Fault Zone is a series of NW-trending faults that include the central Portland 
Hills Fault, the western Oatfield Fault, and the eastern East Bank Fault.  These faults occur in a 
northwest-trending zone that varies in width between 3 and 5 miles.  The combined three faults 
reportedly vertically displace the Columbia River Basalt by 1,130 feet and appear to control 
thickness changes in late Pleistocene (approx. 780,000 years) sediment (Madin, 1990).  The 
Portland Hills Fault occurs along the Willamette River at the base of the Portland Hills, and is 
located approximately 1.7 miles northeast of the site.  The Oatfield Fault occurs along the western 
side of the Portland Hills, and is located approximately 1 mile northeast of the site.  The East Bank 
Fault occurs along the eastern margin of the Willamette River, and is located approximately 6.2 
miles northeast of the site.  The accuracy of the fault mapping is stated to be within 500 meters 
(Wong, et al., 2000).   
 
According to the USGS Earthquake Hazards Program, the fault was originally mapped as a down-
to-the-northeast normal fault, but has also been mapped as part of a regional-scale zone of right-
lateral, oblique slip faults, and as a steep escarpment caused by asymmetrical folding above a 
south-west dipping, blind thrust fault.  The Portland Hills fault offsets Miocene Columbia River 
Basalts, and Miocene to Pliocene sedimentary rocks of the Troutdale Formation.  No fault scarps 
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on surficial Quaternary deposits have been described along the fault trace, and the fault is mapped 
as buried by the Pleistocene aged Missoula flood deposits.  No historical seismicity is correlated 
with the mapped portion of the Portland Hills Fault Zone, but in 1991 a M3.5 earthquake occurred 
on a NW-trending shear plane located 1.3 miles east of the fault (Yelin, 1992).  Although there is 
no definitive evidence of recent activity, the Portland Hills Fault Zone is assumed to be potentially 
active (Geomatrix Consultants, 1995).  
 
Lacamas Creek / Sandy River Fault Zone  
 
The northwest trending Lacamas Creek Fault intersects the northeast trending Sandy River Fault 
north of Camas, Washington at Lacamas Lake, approximately 18 miles northeast of the subject 
site.  According to the USGS Earthquake Hazards Program the fault has been mapped as a 
normal fault with down-to-the-southwest displacement, and has also been described as a steeply 
northeast or southwest-dipping, oblique, right-lateral, slip-fault.  The trace of the Lacamas Lake 
fault is marked by the very linear lower reach of Lacamas Creek.  No fault scarps on Quaternary 
surficial deposits have been described.  The Lacamas Lake fault offsets Pliocene-aged 
sedimentary conglomerates generally identified as the Troutdale formation, and Pliocene to 
Pleistocene aged basalts generally identified as the Boring Lava formation. Recent seismic 
reflection data across the probable trace of the fault under the Columbia River yielded no 
unequivocal evidence of displacement underlying the Missoula flood deposits, however, recorded 
mild seismic activity during the recent past indicates this area may be potentially seismogenic. 
 
Gales Creek-Newberg-Mt. Angel Structural Zone 
 
The Gales Creek-Newberg-Mt. Angel Structural Zone is a 50-mile-long zone of discontinuous, 
NW-trending faults that lies about 19 miles southwest of the subject site.  These faults are 
recognized in the subsurface by vertical separation of the Columbia River Basalt and offset seismic 
reflectors in the overlying basin sediment (Yeats et al., 1996; Werner et al., 1992).  A geologic 
reconnaissance and photogeologic analysis study conducted for the Scoggins Dam site in the 
Tualatin Basin revealed no evidence of deformed geomorphic surfaces along the structural zone 
(Unruh et al., 1994).  No seismicity has been recorded on the Gales Creek Fault or Newberg Fault 
(the fault closest to the subject site); however, these faults are considered to be potentially active 
because they may connect with the seismically active Mount Angel Fault and the rupture plane of 
the 1993 M5.6 Scotts Mills earthquake (Werner et al. 1992; Geomatrix Consultants, 1995). 
 
According to the USGS Earthquake Hazards Program, the Mount Angel fault is mapped as a high-
angle, reverse-oblique fault, which offsets Miocene rocks of the Columbia River Basalts, and 
Miocene and Pliocene sedimentary rocks.  The fault appears to have controlled emplacement of 
the Frenchman Spring Member of the Wanapum Basalts, and thus must have a history that 
predates the Miocene age of these rocks.  No unequivocal evidence of deformation of Quaternary 
deposits has been described, but a thick sequence of sediments deposited by the Missoula floods 
covers much of the southern part of the fault trace. 
 
Cascadia Subduction Zone 
 
The Cascadia Subduction Zone is a 680-mile-long zone of active tectonic convergence where 
oceanic crust of the Juan de Fuca Plate is subducting beneath the North American continent at a 
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rate of 4 cm per year (Goldfinger et al., 1996).  A growing body of geologic evidence suggests that 
prehistoric subduction zone earthquakes have occurred (Atwater, 1992; Carver, 1992; Peterson et 
al., 1993; Geomatrix Consultants, 1995).  This evidence includes: (1) buried tidal marshes 
recording episodic, sudden subsidence along the coast of northern California, Oregon, and 
Washington, (2) burial of subsided tidal marshes by tsunami wave deposits, (3) paleoliquefaction 
features, and (4) geodetic uplift patterns on the Oregon coast.  Radiocarbon dates on buried tidal 
marshes indicate a recurrence interval for major subduction zone earthquakes of 250 to 650 years 
with the last event occurring 300 years ago (Atwater, 1992; Carver, 1992; Peterson et al., 1993; 
Geomatrix Consultants, 1995).  The inferred seismogenic portion of the plate interface lies 
approximately along the Oregon Coast at depths of between 20 and 40 kilometers below the 
surface. 
 
FIELD EXPLORATION AND SUBSURFACE CONDITIONS 
 
Our site-specific explorations for this report were conducted on April 17, 2015.  A total of eighteen 
exploratory test pits (TP-1 through TP-18) were excavated at the site to a maximum depth of 15 
feet below ground surface (bgs) using a rubber-tired excavator subcontracted by GeoPacific.  In 
addition to the test pit explorations, GeoPacific reviewed available well logs from monitoring wells 
installed across the site during 2009.  The approximate locations of the explorations are indicated 
on Figure 2.  It should be noted that exploration locations were located in the field by pacing or 
taping distances from apparent property corners and other site features shown on the plans 
provided.  As such, the locations of the explorations should be considered approximate.  During 
the explorations, GeoPacific observed and recorded pertinent soil information such as color, 
stratigraphy, strength, and soil moisture content.  Soils were classified in general accordance with 
the Unified Soil Classification System (USCS).  At the completion of each test, the test pits were 
backfilled loosely with onsite soil.  Soil conditions were found to be highly variable across the site.  
Extensive areas of undocumented fill are present, with highly variable conditions.  Soil and 
groundwater conditions encountered in the explorations are summarized below. 
 
Soil 
 
Undocumented Fill:  Undocumented fill was encountered in all subsurface explorations conducted 
at the site to beyond the depths explored.  Fill soils were observed to consist of highly variable soil 
types which included Sandy SILT, Sand and Gravel, processed Sand and Gravel, Clayey Gravel 
with Sand, concrete, asphalt, metal, plastic, woody debris, and bricks.  Much of the site is surfaced 
with concrete, particularly in the north and central portions.  Concrete is present at locations of 
remnant building foundations, in areas where the concrete batch plant disposed of large quantities 
of apparent reject batch material, and apparent drive areas.  The presence of concrete fill 
prohibited subsurface exploration with an excavator in much of the northern and central portions of 
the site, and limited the depths of exploration in adjacent areas.  Photographic logs are attached in 
the appendix of the report.  Figure 3 presents a generalized delineation showing similar types of 
undocumented fill present at the site, and geotechnical concerns associated with each type, based 
upon our site observations, review of historical aerial photography, and subsurface soils 
encountered during site investigation.  The boundaries of soil types indicated on the map should be 
considered approximate.   
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In general the northern and central portions of the site are surfaced with concrete.  Based upon 
review of historical aerial photography the concrete batch plant primarily operated in these portions 
of the site.   
 
The west and southern margins of the site contained fine-grained fill soils consisting of silt and 
sandy silt, and contained various quantities of debris and trash.  Based upon review of historical 
aerial photography, it appears that much of the fine grained soils were placed during operation of 
the concrete batch plant as many large concrete fragments and buried concrete slabs were 
encountered within these soils.  These soils were observed to contain concrete, asphalt, bricks, 
metal debris, woody debris, paper, fabric, and basaltic boulders.  The fine-grained soils varied 
greatly in soil strength from soft/loose, to stiff/dense.  These soils will likely present poor 
foundational support for structures, roads, and underground utilities, and should be considered 
susceptible to static settlement.     
 
The southern and eastern portion of the site contains areas which appeared to be remnant crushed 
aggregate stockpiles.  The crushed aggregate was observed to generally consist of ¾”-0 to 1½-0 
sand and gravel mixtures.  In many locations, such as the southern portion of the site, the gravels 
were observed to be dense to very dense, and caused refusal of excavation.  Based upon review 
of historical aerial photos it appears that some of the stockpiles were placed prior to the operation 
of the concrete plant, however, extensive earth movement from the concrete batch plant included 
placement of fill in the area (see historical aerial photograph from 1963). 
 
Soils laboratory testing was conducted upon soil samples obtained from test pits TP-4, TP-5, and 
TP-9.   
 
Soils tested from a depth of 5 feet at the location of test pit TP-4 indicated that soils consist of Silty 
SAND with Gravel.  Sieve analysis indicated approximately 14.3 percent by weight passing the No. 
200 sieve, and an in-situ moisture content of 7.5 percent.  Atterberg testing indicated the soil type 
is non-plastic.  The soil type classified as SM, Silty SAND with GRAVEL according to USCS 
specifications, and A-1(a) according to AASHTO specifications.   
 
Soils tested from a depth of 6 feet at the location of test pit TP-5 indicated that soils consist of 
Clayey GRAVEL with Sand.  Sieve analysis indicated approximately 44.1 percent by weight 
passing the No. 200 sieve, and an in-situ moisture content of 22.3 percent.  Atterberg testing 
indicated a liquid limit of 41 and a plasticity index of 22.  The soil type classified as GC, Clayey 
GRAVEL with Sand according to USCS specifications, and A-7-6(5) according to AASHTO 
specifications. 
 
Soils tested from a depth of 12 feet at the location of test pit TP-9 indicated that soils consist of 
Clayey GRAVEL with Sand.  Sieve analysis indicated approximately 46.7 percent by weight 
passing the No. 200 sieve, and an in-situ moisture content of 19.8 percent.  Atterberg testing 
indicated a liquid limit of 47 and a plasticity index of 21.  The soil type classified as GC, Clayey 
GRAVEL with Sand according to USCS specifications, and A-7-6(7) according to AASHTO 
specifications. 
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Groundwater and Soil Moisture 
 
On April 17, 2015, observed soil moisture conditions were generally moist to very moist.  
Groundwater was not encountered within our test pit explorations.  According to our review of 
available well logs, groundwater is commonly encountered at depths of approximately 35 feet bgs 
in the vicinity of the subject site.  According to the Estimated Depth to Groundwater in the Portland, 
Oregon Area, (United States Geological Survey, Snyder, 2015 website), groundwater is expected 
to be present at an approximate depth of 10 feet below the ground surface.  It is anticipated that 
groundwater conditions will vary depending on the season, local subsurface conditions, changes in 
site utilization, and other factors.  Perched groundwater may be encountered in localized areas.  
Seeps and springs may exist in areas not explored, and may become evident during site grading. 
Piezometer installation and long-term monitoring, which is beyond the scope of this investigation, 
would be needed to provide additional groundwater information.  
 
HISTORICAL AERIAL PHOTOGRAPHY REVIEW 
 
GeoPacific conducted a review of historical aerial photography of the site obtained from the Army 
Corp. of Engineers, and Google Earth.  Photographs were reviewed from 1936, 1944, 1955, 1963, 
1972, 1980, 1996, 2001, 2007, and 2010.  A brief summary of our observations is provided below. 
 
1936 to 1955 
 
The site was primarily used for agricultural purposes.   
 
1955 to 1960’s 
 
The site was mined for sand and gravel resulting in excavation across the site, potentially to depths 
of 30 to 40 feet below the original ground surface.  During this time period several stockpiles were 
moved around at the site.  The mining operations created Clackamette Cove located north of the 
site. 
 
1963 
 
A concrete batch plant is present at the site and several aggregate piles are present across the 
site.  The batch plant equipment is primarily located at the northern portion of the site.  The 
drainage swale currently located along the western site boundary is not present.  The southern 
portion of the site is quite different than today and consists of aggregate stockpiles and a fill berm 
along the southern boundary of the site.  The Oregon City Shopping Plaza is present adjacent to 
the west of the site.  Main Street has not yet been constructed along the sites northern boundary, 
and a haul road is present extending from the Clackamette Cove area into the site at the 
northwestern property corner. 
 
1972 
 
The concrete batch plant is in operation at the site and the stockpiles have been dramatically 
shifted as opposed to 1963.  The current highest elevation areas in the southern portion of the site 
which were observed to contain fine-grained fill soils with debris appear, although not quite as 
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extensive as the current topography.  Construction of I-205 is underway in the photograph and haul 
roads from the construction zone are present at the southern site boundary extending into the site 
across the fill.  It is possible that the fine grained fill soils present in the southern portion of the site 
today were placed during construction of I-205.  Additional concrete equipment is present at the 
site. 
 
1980 
 
The concrete batch plant is in operation at the site and the stockpiles in the southern portion of the 
site have increased in size, more closely resembling the topography existing today.  Several 
concrete trucks are visible.  Main Street has been constructed to its present day location.  
Construction of I-205 is complete.  The northeastern portion of the site appears to contain a 
conveyor belt and is in the location where extensive layering of random concrete pours was 
observed during our site investigation.  It is likely that the area was used as a disposal location for 
test batches and reject batches of concrete. 
 
1996 
 
The aerial photography from 1996 was taken during a 100-year flood event in February.  The 
photograph shows the entire site underwater, with some of the concrete batch plant equipment can 
be seen extending out of the water.  It is our understanding that the high water level at the site 
reached an approximate elevation of 50 feet amsl during the flood event. 
 
2001 
 
The concrete batch plant is still in operation.  The southern portion of the site where fine-grained fill 
soils and remnant crushed aggregate stockpiles were encountered was being used as a parking 
area.  The drive entrances into the batch plant are in the locations we observed during our site 
investigation.  The pond in the northern portion of the site is present.  
 
2007 
 
The concrete batch plant appears to be in operation.  The drainage swale along the western 
margin of the site appears.  A roadway appears along the western margin of the site adjacent to 
the drainage swale.   The parking areas in the southern portion of the site have been expanded.  
The batch plant configuration appears to be relatively unchanged.   
 
2010 
 
The concrete batch plant is gone from the site.  The site appears to resemble its current condition.   
 
CONCLUSIONS AND RECOMMENDATIONS 
 
Our site investigation indicates that the proposed construction is geotechnically feasible, provided 
that the recommendations of this report are incorporated into the design and construction phases 
of the project.  The primary geotechnical concern associated with development at the subject site 
is the presence of large quantities of highly variable undocumented fill at the site.  Removal of 
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some undocumented fill at the site should be conducted to depths necessary to limit potential 
settlement of engineered fill and structures.  Undocumented fill was observed to extend to greater 
depths than our test pit explorations, and as a result, the subsurface stratum across the site is not 
thoroughly understood at this time.  Several additional subsurface explorations consisting of deep 
soils borings are recommended for the site in order to gain a better understanding of the extent, 
and depth of the undocumented fill soils.  The installation of settlement plates during site grading 
and placement of engineered fill may be required. 
 
Initial Site Preparation Recommendations  
 
Areas of proposed construction and areas to receive fill should be cleared of vegetation and 
unsuitable undocumented fill soils.  Due to the complexity of the site conditions, and the limits of 
our initial subsurface investigation, at this time the ultimate depth of removal of undocumented fill 
soils which will be required prior to placement of engineered fill and structures cannot fully be 
determined.  In order to gain a better understanding of the magnitude of the removal of unsuitable 
fill soils which will ultimately be required at the site, we recommend that an initial phase of site 
demolition be conducted based upon the information currently available.  A period of demolition 
and bulk removal of undocumented fill soils will allow soil boring drill rigs to more easily penetrate 
portions of the site which are surfaced with concrete rubble that limited excavation of test pits, and 
expose subsurface layers which are not currently visible.   
 
During the initial demolition phase, grading operations should either remove areas of 
undocumented fill which are clearly unsuitable, or avoid them for structures.  Figure 3 presents a 
generalized map of the types of fill materials encountered at the site during our preliminary 
subsurface investigation.  The extent and boundaries of the types of fill soils indicated on the map 
should be considered approximate.   
 
Portions of the site where fine-grained soils containing debris are present should be excavated to 
depths necessary to remove the soils.  These materials were found to be soft and highly variable. 
These soils will likely present poor foundational support for structures, roads, and underground 
utilities, and should be considered susceptible to static settlement.  Test pits conducted within 
these areas extended to a maximum depth of 15 feet bgs and were terminated in undocumented 
fill soils.  Based upon review of well logs from the monitoring wells installed at the site, we 
anticipate that the fill soils may be present on the order of 20 feet thick or greater.  Soils removed 
from these areas may be suitable for use as engineered fill provided that deleterious materials, 
debris, and highly organic soils are removed from the fill.  The final extent of removal, and 
suitability for re-use as engineered fill of this soil type should be determined in the field during 
construction by the geotechnical engineer or designated representative. 
 
As indicated on Figure 3, the site contains areas of apparent remnant sand and gravel stockpiles.  
The gravels were observed to vary in density and gradation.  As indicated on the attached test pit 
logs, some of the sand and gravel fill soils were observed to be very dense and caused refusal of 
exploration.  Uncertainty exists as to the subsurface conditions below the depths explored.  
Additional subsurface exploration is recommended in the areas proposed for structures.  It is 
possible that some of the sand and gravel deposits may remain in place, particularly in areas 
where proposed fill depths are greater than 10 feet.  In areas where less than 10 feet of fill has 
been proposed, soils may need to be excavated and the areas re-graded.   The final extent of 
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removal of this soil type should be determined in the field during bulk demolition and following 
additional subsurface exploration.  It appeared that this soil type will largely be suitable for re-use 
as engineered fill. 
 
The north, east, and central portions of the site contain remnant building foundations and extensive 
layers of randomly poured concrete debris.  It is our understanding that a concrete crusher will be 
utilized during site grading and that the recycled concrete will be used as engineered fill.  We 
recommend that large excavators be utilized to remove the precast concrete debris in as much of 
the site as is feasible, thereby exposing as much of the underlying soil layers as possible.  There 
may be portions of the site where it is feasible to leave some of the concrete in place, particularly 
areas where proposed fill depths are greater than 10 feet.  The low elevation central portions of the 
site are surfaced with concrete that consisted of remnant building slabs and apparent drive areas.  
During our site investigation, excavation was not possible in these areas, however it appears that 
some of the area may be suitable placement of engineered fill.  Based upon review of preliminary 
grading plans, it is our understanding that up to 15 feet of fill is planned in the noted areas.  In 
order to determine whether or not the existing concrete is suitable for engineered fill placement, 
GeoPacific should conduct additional soil borings in the area to determine if voids or other 
unsuitable soil types are present which may be susceptible to settlement.  In addition, settlement 
plates may be installed at the base elevation prior to engineered fill placement, and monitored for 
settlement for a period determined suitable by the geotechnical engineer.   
 
In general, in areas where structures have been proposed, greater depths of removal of unsuitable 
fill soils will need to be conducted.  Additional subsurface exploration should be conducted in areas 
proposed for structures.  In areas proposed for drive and parking areas, it may be feasible to limit 
over-excavation. 
 
Inorganic debris and organic materials from clearing should be removed from the site.  Organic-rich 
soils and root zones should then be stripped from construction areas of the site or where 
engineered fill is to be placed.   
 
The final depth of soil removal will be determined on the basis of further subsurface explorations 
and site inspections during and after the excavation.  Stripped topsoil should be removed from the 
site.  Any remaining topsoil should be stockpiled only in designated areas and stripping operations 
should be observed and documented by the geotechnical engineer or his representative.  
 
Engineered Fill 
 
All grading for the proposed construction should be performed as engineered grading in 
accordance with the applicable building code at the time of construction with the exceptions and 
additions noted herein.  Areas proposed for fill placement should be prepared as described in the 
site preparation section.  Surface soils should then be scarified and recompacted prior to 
placement of structural fill.  Proper test frequency and earthwork documentation usually requires 
daily observation and testing during stripping, rough grading, and placement of engineered fill.  
Imported fill material must be approved by the geotechnical engineer prior to being imported to the 
site.  Oversize material greater than 6 inches in size should not be used within 3 feet of foundation 
footings, and material greater than 12 inches in diameter should not be used in engineered fill. 
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Engineered fill should be compacted in horizontal lifts not exceeding 8 inches using standard 
compaction equipment.  We recommend that engineered fill be compacted to at least 90 percent of 
the maximum dry density determined by ASTM D1557 (Modified Proctor) or equivalent.  Field 
density testing should conform to ASTM D2922 and D3017, or D1556.  All engineered fill should be 
observed and tested by the project geotechnical engineer or his representative.  Typically, one 
density test is performed for at least every 2 vertical feet of fill placed or every 500 yd3, whichever 
requires more testing.  Because testing is performed on an on-call basis, we recommend that the 
earthwork contractor be held contractually responsible for test scheduling and frequency.  Site 
earthwork will be impacted by soil moisture and shallow groundwater conditions.  
 
Excavating Conditions and Utility Trench Backfill 
 
We anticipate that excavation of on-site soils will require heavy equipment in many portions of the 
site.  During our site investigation subsurface exploration with a medium sized, rubber-tired 
back-hoe was greatly limited due to the presence of concrete fill and dense sand and gravel 
mixtures.  The fine grained soils encountered at the site will likely present poor foundational 
support for underground utilities, and should be considered susceptible to static settlement.  If 
underground utilities are proposed to be located within the areas designated as zone 1 on the 
attached Figure 3, subgrade stabilization of the utility systems will be a concern and require 
additional measures.   
 
Groundwater seepage was not encountered in our subsurface explorations.  Maintenance of safe 
working conditions, including temporary excavation stability, is the responsibility of the contractor.  
Actual slope inclinations at the time of construction should be determined based on safety 
requirements and actual soil and groundwater conditions.  All temporary cuts in excess of 4 feet in 
height should be sloped in accordance with U.S. Occupational Safety and Health Administration 
(OSHA) regulations (29 CFR Part 1926), or be shored.  The existing soils classify as Type C Soil 
and temporary excavation side slope inclinations as steep as 1.5H:1V may be assumed for 
planning purposes.  This cut slope inclination is applicable to excavations above the water table 
only.   
 
Shallow, perched groundwater may be encountered during the wet weather season and should be 
anticipated in excavations and utility trenches.  Vibrations created by traffic and construction 
equipment may cause some caving and raveling of excavation walls.  In such an event, lateral 
support for the excavation walls should be provided by the contractor to prevent loss of ground 
support and possible distress to existing or previously constructed structural improvements. 
 
PVC pipe should be installed in accordance with the procedures specified in ASTM D2321 and 
Oregon City standards.  We recommend that structural trench backfill be compacted to at least 95 
percent of the maximum dry density obtained by the Standard Proctor (ASTM D698) or equivalent.  
Initial backfill lift thicknesses for a ¾”-0 crushed aggregate base may need to be as great as 4 feet 
to reduce the risk of flattening underlying flexible pipe.   Subsequent lift thickness should not 
exceed 1 foot.  If imported granular fill material is used, then the lifts for large vibrating plate-
compaction equipment (e.g. hoe compactor attachments) may be up to 2 feet, provided that proper 
compaction is being achieved and each lift is tested.  Use of large vibrating compaction equipment 
should be carefully monitored near existing structures and improvements due to the potential for 
vibration-induced damage.   
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Adequate density testing should be performed during construction to verify that the recommended 
relative compaction is achieved.  Typically, at least one density test is taken for every 4 vertical feet 
of backfill on each 200-lineal-foot section of trench. 
 
Erosion Control Considerations 
 
During our field exploration program, we did not observe soil conditions that would be considered 
highly susceptible to erosion.  In our opinion, the primary concern regarding erosion potential will 
occur during construction in areas that have been stripped of vegetation.  Erosion at the site during 
construction can be minimized by implementing the project erosion control plan, which should 
include judicious use of straw waddles, fiber rolls, and silt fences.  If used, these erosion control 
devices should remain in place throughout site preparation and construction. 
 
Erosion and sedimentation of exposed soils can also be minimized by quickly re-vegetating 
exposed areas of soil, and by staging construction such that large areas of the project site are not 
denuded and exposed at the same time.  Areas of exposed soil requiring immediate and/or 
temporary protection against exposure should be covered with either mulch or erosion control 
netting/blankets.  Areas of exposed soil requiring permanent stabilization should be seeded with an 
approved grass seed mixture, or hydroseeded with an approved seed-mulch-fertilizer mixture. 
 
Wet Weather Earthwork 
 
Soils underlying the site may be moisture sensitive and may be difficult to handle or traverse with 
construction equipment during periods of wet weather.  Earthwork is typically most economical 
when performed under dry weather conditions.  Earthwork performed during the wet-weather 
season may require expensive measures such as cement treatment or imported granular material 
to compact areas where fill may be proposed to the recommended engineering specifications.  If 
earthwork is to be performed or fill is to be placed in wet weather or under wet conditions when soil 
moisture content is difficult to control, the following recommendations should be incorporated into 
the contract specifications. 
 

 Earthwork should be performed in small areas to minimize exposure to wet weather.  
Excavation or the removal of unsuitable soils should be followed promptly by the placement 
and compaction of clean engineered fill.  The size and type of construction equipment used 
may have to be limited to prevent soil disturbance.  Under some circumstances, it may be 
necessary to excavate soils with a backhoe to minimize subgrade disturbance caused by 
equipment traffic; 

 The ground surface within the construction area should be graded to promote run-off of 
surface water and to prevent the ponding of water; 

 Material used as engineered fill should consist of clean, granular soil containing less than 5 
percent passing the No. 200 sieve.  The fines should be non-plastic.  Alternatively, cement 
treatment of on-site soils may be performed to facilitate wet weather placement; 

 The ground surface within the construction area should be sealed by a smooth drum 
vibratory roller, or equivalent, and under no circumstances should be left uncompacted and 
exposed to moisture.  Soils which become too wet for compaction should be removed and 
replaced with clean granular materials; 
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 Excavation and placement of fill should be observed by the geotechnical engineer to verify 
that all unsuitable materials are removed and suitable compaction and site drainage is 
achieved; and 

 Geotextile silt fences, straw waddles, and fiber rolls should be strategically located to 
control erosion. 

If cement or lime treatment is used to facilitate wet weather construction, GeoPacific should be 
contacted to provide additional recommendations and field monitoring. 
 
Seismic Design 
 
Structures should be designed to resist earthquake loading in accordance with the methodology 
described in the 2012 International Building Code (IBC) with applicable Oregon Structural Specialty 
Code (OSSC) revisions (current 2014).  We recommend Site Class D be used for design per the 
OSSC, Table 1613.5.2 and as defined in ASCE 7, Chapter 20, Table 20.3-1.  Design values 
determined for the site using the USGS (United States Geological Survey) 2012 Seismic Design 
Maps Summary Report are summarized in Table 1. 

Table 1 -  Recommended Earthquake Ground Motion Parameters (USGS 2015) 
Parameter Value 

Location (Lat, Long), degrees 45.3689, -122.5976 
Probabilistic Ground Motion Values, 

2% Probability of Exceedance in 50 yrs 
     Peak Ground Acceleration 0.406 g 
     Short Period, Ss 0.938 g 
     1.0 Sec Period, S1 0.404 g 
Soil Factors for Site Class D: 
     Fa 1.125 
     Fv 1.596 
SDs = 2/3 x Fa x Ss 0.703 g 
SD1 = 2/3 x Fv x S1 0.430 g 
Seismic Design Category D 

 
Soil Liquefaction and Dynamic Settlement 
 
Soil liquefaction is a phenomenon wherein saturated soil deposits temporarily lose strength and 
behave as a liquid in response to earthquake shaking.  Soil liquefaction generally occurs where 
loose, sands and granular soils are located below the water table.  Observed on-site soils consist 
predominantly of dense sands and gravels, and concrete fill soils located above the water table.   
 
The Oregon Department of Geology and Mineral Industries (DOGAMI), Oregon HazVu: Statewide 
Geohazards Viewer indicates that the subject site is located in an area considered to be at risk for 
very strong ground shaking during an earthquake, and high risk for liquefaction during a seismic 
event.   
 
According to review of well logs installed in 2009, subsurface soils underlying the concrete rubble 
consist of sandy SILT, and Gravelly Cobbles.  The well logs indicate that groundwater was 
observed underlying the site at a depth of approximately 35 feet bgs.  In our opinion, the soil profile 
we observed at the site did not appear to be susceptible to a high risk liquefaction.  Placement of 
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CHECKLIST OF RECOMMENDED GEOTECHNICAL TESTING AND OBSERVATION 
 
Item 
No. Procedure Timing By Whom Done 

1 Preconstruction meeting Prior to beginning site 
work 

Contractor, Developer, 
Civil and Geotechnical 

Engineers 
 

2 Fill removal from site or 
sorting and stockpiling Prior to mass stripping Soil Technician/ 

Geotechnical Engineer  

3 Stripping, aeration, and root-
picking operations During stripping Soil Technician  

4 
Compaction testing of 
engineered fill (95% of 

Standard Proctor) 

During filling, tested 
every 2 vertical feet Soil Technician  

5 
Compaction testing of trench 

backfill (95% of Standard 
Proctor) 

During backfilling, 
tested every 4 vertical 

feet for every 200 lineal 
feet 

Soil Technician  

6 Street Subgrade Inspection Prior to placing base 
course Soil Technician  

7 Base course compaction 
(95% of Modified Proctor) 

Prior to paving, tested 
every 200 lineal feet Soil Technician  

8 Final Geotechnical Engineer’s 
Report Completion of project Geotechnical Engineer  
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Report Title

Building Code Reference Document

Site Coordinates

Site Soil Classification

Risk Category

Design Maps Summary Report
User–Specif ied Input

15-3719, The Cove Garden Apartments
Tue May 5, 2015 20:37:08 UTC

ASCE 7-10 Standard
(which utilizes USGS hazard data available in 2008)

45.36899°N, 122.5976°W

Site Class D – “Stiff Soil”

I/II/III

USGS–Provided Output

SS = 0.938 g SMS = 1.055 g SDS = 0.703 g

S1 = 0.404 g SM1 = 0.645 g SD1 = 0.430 g

For information on how the SS and S1 values above have been calculated from probabilistic (risk-targeted) and
deterministic ground motions in the direction of maximum horizontal response, please return to the application and
select the “2009 NEHRP” building code reference document.

 

For PGAM, TL, CRS, and CR1 values, please view the detailed report.

http://ehp2-earthquake.wr.usgs.gov/designmaps/us/report.php?template=minimal&latitude=45.368994&longitude=-122.5976&siteclass=3&riskcategory=0&edition=asce-2010&variant=0&pe50=&resultid=single.554929f3c77524.88040069&reportTitle=15-3719%2C+The+Cove+Garden+Apartments
http://www.usgs.gov/
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From Figure 22-1 [1]

From Figure 22-2 [2]

Design Maps Detailed Report
ASCE 7-10 Standard (45.36899°N, 122.5976°W)

Site Class D – “Stiff Soil”, Risk Category I/II/III

Section 11.4.1 — Mapped Acceleration Parameters

Note: Ground motion values provided below are for the direction of maximum horizontal
spectral response acceleration. They have been converted from corresponding geometric
mean ground motions computed by the USGS by applying factors of 1.1 (to obtain SS) and
1.3 (to obtain S1). Maps in the 2010 ASCE-7 Standard are provided for Site Class B.
Adjustments for other Site Classes are made, as needed, in Section 11.4.3.

SS = 0.938 g

S1 = 0.404 g

Section 11.4.2 — Site Class

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or the
default has classified the site as Site Class D, based on the site soil properties in accordance
with Chapter 20.

Table 20.3–1 Site Classification

Site  Class vS N  or N ch su

A. Hard Rock >5,000 ft/s N/A N/A

B. Rock 2,500 to 5,000 ft/s N/A N/A

C. Very dense soil and soft rock 1,200 to 2,500 ft/s >50 >2,000 psf

D. Stiff Soil 600 to 1,200 ft/s 15 to 50 1,000 to 2,000 psf

E. Soft clay soil <600 ft/s <15 <1,000 psf

Any profile with more than 10 ft of soil having the
characteristics:

Plasticity index PI > 20,
Moisture content w ≥ 40%, and
Undrained shear strength su < 500 psf

F. Soils requiring site response
analysis in accordance with Section
21.1

See Section 20.3.1

For SI: 1ft/s = 0.3048 m/s 1lb/ft² = 0.0479 kN/m²

http://www.usgs.gov/
http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-1.pdf
http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-2.pdf
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Section 11.4.3 — Site Coefficients and Risk–Targeted Maximum Considered Earthquake
(MCER) Spectral Response Acceleration Parameters

Table 11.4–1: Site Coefficient Fa

Site Class Mapped MCE R Spectral Response Acceleration Parameter at Short Period

SS ≤ 0.25 SS = 0.50 SS = 0.75 SS = 1.00 SS ≥ 1.25

A 0.8 0.8 0.8 0.8 0.8

B 1.0 1.0 1.0 1.0 1.0

C 1.2 1.2 1.1 1.0 1.0

D 1.6 1.4 1.2 1.1 1.0

E 2.5 1.7 1.2 0.9 0.9

F See Section 11.4.7 of ASCE 7

Note: Use straight–line interpolation for intermediate values of SS

For Site Class = D and  SS = 0.938  g, Fa = 1.125

Table 11.4–2: Site Coefficient Fv

Site Class Mapped MCE R Spectral Response Acceleration Parameter at 1–s Period

S1 ≤ 0.10 S1 = 0.20 S1 = 0.30 S1 = 0.40 S1 ≥ 0.50

A 0.8 0.8 0.8 0.8 0.8

B 1.0 1.0 1.0 1.0 1.0

C 1.7 1.6 1.5 1.4 1.3

D 2.4 2.0 1.8 1.6 1.5

E 3.5 3.2 2.8 2.4 2.4

F See Section 11.4.7 of ASCE 7

Note: Use straight–line interpolation for intermediate values of S1

For Site Class = D and  S1 = 0.404  g, Fv = 1.596
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Equation (11.4–1):

Equation (11.4–2):

Equation (11.4–3):

Equation (11.4–4):

From Figure 22-12 [3]

SMS = FaSS = 1.125 x 0.938 = 1.055 g

SM1 = FvS1 = 1.596 x 0.404 = 0.645 g

Section 11.4.4 — Design Spectral Acceleration Parameters

SDS = ⅔ SMS = ⅔ x 1.055 = 0.703 g

SD1 = ⅔ SM1 = ⅔ x 0.645 = 0.430 g

Section 11.4.5 — Design Response Spectrum

TL = 16 seconds

Figure 11.4–1: Design Response Spectrum

http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-12.pdf
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Section 11.4.6 — Risk-Targeted Maximum Considered Earthquake (MCER) Response
Spectrum

The MCER Response Spectrum is determined by multiplying the design response spectrum above
by 1.5.
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From Figure 22-7 [4]

Equation (11.8–1):

From Figure 22-17 [5]

From Figure 22-18 [6]

Section 11.8.3 — Additional Geotechnical Investigation Report Requirements for Seismic
Design Categories D through F

PGA = 0.406

PGAM = FPGAPGA = 1.094 x 0.406 = 0.444 g

Table 11.8–1: Site Coefficient FPGA

Site
Class

Mapped MCE Geometric Mean Peak Ground Acceleration, PGA

PGA ≤ 0.10 PGA = 0.20 PGA = 0.30 PGA = 0.40 PGA ≥ 0.50

A 0.8 0.8 0.8 0.8 0.8

B 1.0 1.0 1.0 1.0 1.0

C 1.2 1.2 1.1 1.0 1.0

D 1.6 1.4 1.2 1.1 1.0

E 2.5 1.7 1.2 0.9 0.9

F See Section 11.4.7 of ASCE 7

Note: Use straight–line interpolation for intermediate values of PGA

For Site Class = D and  PGA = 0.406  g, FPGA = 1.094

Section 21.2.1.1 — Method 1 (from Chapter 21 – Site-Specific Ground Motion Procedures for
Seismic Design)

CRS = 0.906

CR1 = 0.875

http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-17.pdf
http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-18.pdf
http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-7.pdf


5/5/2015 Design Maps Detailed Report

http://ehp2-earthquake.wr.usgs.gov/designmaps/us/report.php?template=minimal&latitude=45.368994&longitude=-122.5976&siteclass=3&riskcategory=0&editi… 6/6

Section 11.6 — Seismic Design Category

Table 11.6-1 Seismic Design Category Based on Short Period Response Acceleration Parameter

VALUE OF SDS

RISK CATEGORY

I  or I I I I I IV

SDS < 0.167g A A A

0.167g ≤ SDS < 0.33g B B C

0.33g ≤ SDS < 0.50g C C D

0.50g ≤ SDS D D D

For Risk Category = I  and  SDS = 0.703  g, Seismic Design  Category = D

Table 11.6-2 Seismic Design Category Based on 1-S Period Response Acceleration Parameter

VALUE OF SD1

RISK CATEGORY

I  or I I I I I IV

SD1 < 0.067g A A A

0.067g ≤ SD1 < 0.133g B B C

0.133g ≤ SD1 < 0.20g C C D

0.20g ≤ SD1 D D D

For Risk Category = I  and  SD1 = 0.430  g, Seismic Design  Category = D

Note: When S1 is greater than or equal to 0.75g, the Seismic Design Category is E for
buildings in Risk Categories I, II, and III, and F for those in Risk Category IV, irrespective of
the above.

Seismic Design Category ≡ “the more severe design category in accordance with
Table 11.6-1 or 11.6-2” = D

Note: See Section 11.6 for alternative approaches to calculating Seismic Design Category.
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1.  Figure 22-1: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-1.pdf
2.  Figure 22-2: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-2.pdf
3.  Figure 22-12: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-
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4.  Figure 22-7: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-7.pdf
5.  Figure 22-17: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-

17.pdf
6.  Figure 22-18: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-
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Zip

(1) LAND  OWNER 

(2) TYPE OF WORK  New  Deepening

 Alteration (repair/recondition)  Abandonment

 Conversion 

(3) DRILL METHOD
 Rotary Air  Rotary Mud  Cable  Hollow Stem Auger  Cable Mud 

 OtherReverse Rotary

 State City

STATE OF OREGON 
MONITORING  WELL REPORT 

(as required by ORS 537.765 & OAR 690-240-0395) 

(5) WELL TESTS

Yield gal/min Drawdown Drill stem/Pump depth Duration (hr)

(6) LOCATION OF WELL (legal description)

Tax Lot

  Lot

Twp   Range  E/W WM 

Sec  1/4  1/4 

Lat ° ' " or   DMS or DD

Long ° ' " or   DMS or DD 

County N/S
of the

(7) STATIC WATER LEVEL

(8) WELL LOG Ground Elevation

Material To

 CompletedDate Started

(unbonded) Monitor Well Constructor Certification
I certify that the work I performed on the construction, deepening, alteration, or
abandonment of this well is in compliance with Oregon monitoring well
construction standards. Materials used and information reported above are true to
the best of my knowledge and belief. 

License Number   Date

Signed

(bonded) Monitor Well Constructor Certification

Tax Map Number

I accept responsibility for the construction, deepening, alteration, or abandonment
work performed on this well during the construction dates reported above. All
work performed during this time is in compliance with Oregon monitoring well
construction standards.  This report is true to the best of my knowledge  and belief. 

License Number   Date

Signed

From

Company
 Last Name 

Electronically Submitted 

Temperature °F  Lab analysis 

 Water quality concerns? 

Yes

From
Yes (describe below)

To Description

  By

Amount Units

Supervising Geologist/Engineer

ORIGINAL - WATER RESOURCES DEPARTMENT
THIS REPORT MUST BE SUBMITTED TO THE WATER RESOURCES DEPARTMENT WITHIN 30 DAYS OF COMPLETION OF WORK

Depth of Completed Well  ft.  Special Standard

SEAL

CASING

LINER

MONUMENT/VAULT
ToFrom

FILTER

BORE HOLE

SCREEN

(4) CONSTRUCTION 

From To Material Size of pack
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From To
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From To
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Material
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Existing Well / Predeepening

Date SWL(psi)

+
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+

SWL(ft)

Depth water was first found
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Piezometer  Well

Contact Info (optional)
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an approximate scale and north arrow
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WELL LABEL # L 
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Tax Lot

  Lot
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of the
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(8) WELL LOG Ground Elevation

Material To

 CompletedDate Started

(unbonded) Monitor Well Constructor Certification
I certify that the work I performed on the construction, deepening, alteration, or
abandonment of this well is in compliance with Oregon monitoring well
construction standards. Materials used and information reported above are true to
the best of my knowledge and belief. 

License Number   Date

Signed

(bonded) Monitor Well Constructor Certification

Tax Map Number

I accept responsibility for the construction, deepening, alteration, or abandonment
work performed on this well during the construction dates reported above. All
work performed during this time is in compliance with Oregon monitoring well
construction standards.  This report is true to the best of my knowledge  and belief. 

License Number   Date

Signed

From

Company
 Last Name 
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Temperature °F  Lab analysis 

 Water quality concerns? 
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From
Yes (describe below)

To Description
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(5) WELL TESTS

Yield gal/min Drawdown Drill stem/Pump depth Duration (hr)
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GEOPACIFIC
ENGINEERING, INC.

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks
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Moisture 7.5%
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Grand Peak Properties

The Cove Garden Apts

15-3719

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients
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GEOPACIFIC
ENGINEERING, INC.

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

Clayey Gravel with Sand
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15-3719

Material Description

Atterberg Limits (ASTM D 4318)
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Coefficients
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Tested By: MTB

LIQUID AND PLASTIC LIMITS TEST REPORT
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Project:

Sample Number: TP-5 5.1 Depth: 6'

GEOPACIFIC ENGINEERING, INC.
Figure

Clayey Gravel with Sand 40.9 18.8 22.1 61.0 44.1 GC

15-3719 Grand Peak Properties

S15-47The Cove Garden Apts



GEOPACIFIC
ENGINEERING, INC.

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks
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Atterberg Limits (ASTM D 4318)
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Coefficients
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Tested By: MTB
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Aerial Photo, Facing Southeast 

 

 
Aerial Photo, Facing North 
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Aerial Photo, Facing Northeast 

 

 
Aerial Photo, North End of Site, Facing Southeast 
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Aerial Photo, Showing Pond and Concrete Debris, North End of Site 

 

 
Aerial Photo, Showing Old Building Foundations and Concrete Fill 
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Aerial Photo, Facing West, Showing Concrete Fill 

 

 
Aerial Photo, Facing West, Showing Concrete Fill 
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Test Pit TP-2 

 
Facing Northwest 

 
East Side of Site, Facing South 
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Facing North, Test Pit TP-3, Excavating Fill and Garbage 

 

 
Facing South, Test Pit TP-3, Excavating Fill and Garbage 
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Facing South, Test Pit TP-6 

 

 
Facing West, Test Pit TP-9 
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Facing South, Test Pit TP-10 

 

 
Test Pit TP-10 
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Facing East, Test Pit TP-11 

 

 
Test Pit TP-11, Depth = 3 Feet 
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East Side of Site, Facing South, Pond with Concrete Debris 

 

 
Northeast Portion of Site, Facing East, Showing Layering of Concrete Pours 
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North End of Site, Old Building Foundation 

 

 
Test Pit TP-17 
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1936, North at Right 
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1944, North at Right 
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1955, North at Right 
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1963, North at Right 
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1972, North at Right 
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1980, North at Right 
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1996, North at Right, During 100-Year Flood Event 
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2001, North at Top 
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2007, North at Top 
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2010, North at Top 
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1.0  Introduction and Limitations 

This report presents Ash Creek Associates, Inc.’s (Ash Creek’s) geologic and geotechnical engineering 
evaluation and recommendations for the proposed redevelopment of the Clackamette Cove site in Oregon 
City, Oregon (Figure 1).  Ash Creek has in the past conducted several Geotechnical Site Investigations of 
the proposed project site.  The most recent of these past investigations was detailed in a report issued by 
Ash Creek on November 12, 2009, entitled “Pacific Property Search, Geotechnical Assessment – 
Clackamette Cove Development”.   
 
The purpose of our work was to review and assess the previous soil-related work for the proposed project 
and to update our Geotechnical Report for the proposed project.  Moreover, since November of 2009, 
additional project detailing and layout of proposed structures has been conducted.  In light of the additional 
planning for the proposed project, further subsurface exploration work was completed by Ash Creek.  
 
Ash Creek’s scope of work was detailed in our proposal and estimated work scope.  The work was 
performed for the exclusive use of Pacific Property Search, LLC for specific geotechnical-related application 
to this project.  This work was conducted in accordance with generally accepted professional practices in 
the same or similar localities related to the nature of the work accomplished, at the time the services were 
performed.  No other warranty, express or implied, is made. 
 
Our scope of work included a preliminary geologic site reconnaissance followed by a subsurface 
investigation.  Additional aspects of our work scope included a site vicinity geologic reference review, as 
well as the preparation of this report.   
 

2.0  Site Description and Project Understanding 

Site Description.  The Clackamette Cove site is located in Oregon City, Oregon in the area generally 
bounded by Highway 99E on the west, the Clackamas River on the north, the old Rossman Landfill and  
Tri-Cities Wastewater Treatment Plant on the east, and Main Street on the south.  It consists of the tax lots 
that surround and totally contain Clackamette Cove. 
 
Clackamette Cove is a former sand/gravel mining pit that is now connected to the Clackamas River.   
The Clackamette Cove area was undeveloped and used for agricultural purposes through the early 1950s.  
From the mid 1950s through 1986, the property was used for mining sand and gravel and manufacturing 
asphalt concrete.  Since 1986, the property has been generally undeveloped.   
 
Project Understanding.  As we understand it, the overall approach to site development includes 
excavation of the lakefront to soften grades at the waterfront with filling on the eastern half of the site.  We 
understand that the project may include construction of a mixed-use development featuring condominiums, 
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apartments, and commercial parcels, as well as the installation of services, parking areas, and access 
drives.  The project layout in terms of proposed parking, access drives and building footprints was provided 
to Ash Creek as part of our additional site investigation work.  The base map for the proposed project layout 
was utilized as our Site Vicinity Plan (see Figure 2).  The Site Vicinity Plan (Figure 2) indicates the locations 
of proposed pavements and buildings as well as the locations of all of Ash Creek’s previous subsurface 
investigations.    
 
The project will also feature a significant amount of roadway construction, including the relocation of Main 
Street southward into the former cement plant property, and the construction of a new Agnes Avenue along 
the approximate location of the former railroad right-of-way. 
 

3.0  Geologic Setting 

Based upon a review of available geologic literature and a review of previous work in the area, the most 
prevalent materials in the area are surface fills, recent alluvium (silts, sands, and gravels) and the Troutdale 
Formation (gravels, cobbles, sands, and intermittent boulders).   
 
Groundwater.  Previous work in the area by environmental consultants indicates that the groundwater table 
is typically encountered at a depth of 15 to 25 feet below current ground surface elevations.  However, of 
importance in terms of proposed utility trenching, site grading, and excavation work, very shallow, perched 
water was observed at very shallow depths within a number of our test pits.  Trench and excavation 
dewatering should therefore be anticipated by contractors, and they should bid their work accordingly.   
 
3.1  Seismicity and Earthquake Sources 

The seismicity of the Oregon City area, and hence the potential for ground shaking, is controlled by three 
separate fault mechanisms.  These include the Cascadia Subduction Zone (CSZ), the mid-depth intraplate 
zone, and the relatively shallow crustal zone.  Descriptions of these potential earthquake sources are 
presented below. 
 
The CSZ is located offshore and extends from northern California to British Columbia.  Within this zone, the 
oceanic Juan De Fuca Plate is being subducted beneath the continental North American Plate to the east.  
The interface between these two plates is located at a depth of approximately 15 to 20 kilometers (km).  The 
seismicity of the CSZ is subject to several uncertainties, including the maximum earthquake magnitude and 
the recurrence intervals associated with various magnitude earthquakes.  Anecdotal evidence of previous 
CSZ earthquakes has been observed within coastal marshes along the Washington coast.  Sequences of 
interlayered peat and sands have been interpreted to be the result of large subduction zone earthquakes 
occurring at intervals on the order of 300 to 500 years, with the most recent event taking place 
approximately 300 years ago.  A recent study by Geomatrix (1995) suggests that the maximum earthquake 
associated with the CSZ is moment magnitude (Mw) 8 to 9.  This is based on an empirical expression 
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relating moment magnitude to the area of fault rupture derived from earthquakes that have occurred within 
subduction zones in other parts of the world.  An Mw 9 earthquake would involve a rupture of the entire CSZ.  
As discussed by Geomatrix (1995), this has not occurred in other subduction zones that have exhibited 
much higher levels of historical seismicity than the CSZ, and is considered unlikely.  For the purpose of this 
study, an earthquake of Mw 8.5 was assumed to occur within the CSZ. 
 
The intraplate zone encompasses the portion of the subducting Juan De Fuca Plate located at a depth of 
approximately 30 to 50 km below western Washington and western Oregon.  Very low levels of seismicity 
have been observed within the intraplate zone in Oregon.  However, much higher levels of seismicity within 
this zone have been recorded in Washington and California.  Several reasons for this seismic quiescence 
were suggested in the Geomatrix (1995) study and include changes in the direction of subduction between 
Oregon, Washington, and British Columbia, as well as the effects of volcanic activity along the Cascade 
Range.  Historical activity associated with the intraplate zone includes the 1949 Olympia magnitude 7.1 and 
the 1965 Puget Sound magnitude 6.5 earthquakes.  Based on the data presented within the Geomatrix 
(1995) report, an earthquake of magnitude 7.25 has been chosen to represent the seismic potential of the 
intraplate zone. 
 
The third source of seismicity that can result in ground shaking in the area is near-surface crustal 
earthquakes occurring within the North American Plate.  The historical seismicity of crustal earthquakes in 
western Oregon is higher than the seismicity associated with the CSZ and the intraplate zone.  The 1993 
Scotts Mills (magnitude 5.6) and Klamath Falls (magnitude 6.0) earthquakes were crustal earthquakes.  
 

4.0  Subsurface Conditions 

The field explorations for this project were conducted between June 2006 and November 2007.  Additional 
test pit explorations were also conducted on April 21, 2011.  The exploration program consisted of  
30 trackhoe test pits excavated throughout the site.  The approximate locations of the test pits are indicated 
on the accompanying Site Vicinity Plan (Figure 2).  The maximum depth penetrated by the test pits was 
approximately 19 feet below the existing ground surface.  Subsurface conditions encountered during our 
field exploration are described below. 
 
Topsoil.  Native soils are generally not exposed at the ground surface and as such, topsoil development is 
limited.  However, there are many areas of the site where grass and light brush has taken root.  These 
areas will require stripping during site grading in order to remove surface organics and root matter from 
below proposed parking areas, building footprints, sidewalks and other settlement-sensitive 
features/structures.  Topsoil and organic-rich soil over these areas of the site will likely require between 2 to 
4 inches of stripping.  This material should be stripped during initial site work.  Topsoil strippings should not 
be reemployed as structural fill, but can potentially be reused in landscaping areas. 
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Fill.  The entire site has been previously filled.  The fills generally consist of a mix of silts, sands, and 
gravels with some boulders.  Large slabs of concrete and other debris were encountered at depth 
throughout the site.  Some organic material, including sticks and branches was spread throughout the fill.  
Significant trench wall caving was also noted within some of our test pits, particularly with areas where 
seepage was also observed, or when fill materials consisted of looses sands or loose gravels.    
 
Native Sandy Silt.  The majority of the test pits excavated for this project terminated in fills.  Boring logs for 
a monitoring well installed on the site indicate that the shallow, native soils consist of sandy silts.  These 
soils are generally encountered as stiff to hard.   
 
Groundwater.  The static groundwater table was not observed in any of our exploratory test pits.  Previous 
work in the area by environmental consultants indicates that the groundwater table is typically encountered 
at depths of 15 to 25 feet below current ground surface elevations.  Shallow, perched water is anticipated 
throughout the site during prolonged wet weather.  The static groundwater table will typically 
correspond/fluctuate, within a few feet, of the surface water levels within the Cove and within the Clackamas 
River.   
 
However, of importance in terms of proposed trenching and excavation work, intermittent seepage was 
encountered within a number of our test pits.  Flows varied from light to very heavy.  Notable areas of very 
heavy seepage were observed in the vicinity of Test Pits TP-24, TP-27, TP-28 and TP-30.  As areas of 
subsurface seepage as observed within our test pits was relatively random in nature, it’s also very likely that 
other areas of subsurface seepage will be encountered during site grading, trenching and excavation work.  
Contractors should be prepared for trench and excavation dewatering and should account for the likelihood 
of dewatering within their work scopes and bids.        
 

5.0  Conclusions and Recommendations 

The presence of loose fill throughout the site will have the most significant impact on the future 
development.  The remediation of these fills will require careful site grading in order to mitigate the need for 
deep foundations.  
 
In general, the fills encountered throughout the site consist of mineral soils or inert materials.  No domestic 
refuse or large organic pockets were observed.  Some limited amount of organics was encountered, 
including logs and limbs.  Our explorations did encounter abandoned or dumped pipes as well as boulders, 
which can be nested and result in voids.  It is possible that these voids could collapse over time, leading to 
surface deformations.  In order to mitigate the effects of such collapses on potential structures, we are 
recommending that all buildings are underlain by re-compacted structural fill.  Ultimately, the safest 
approach to developing the site would consist of removing the entire fill mass and placing it as structural fill.  
However, the costs of such an approach would be prohibitive.  Based upon our experience with similar sites, 
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it is our opinion that a program of selective replacement will result in acceptable performance for residential 
and light commercial structures.   
 
The fill soils in the area of the northernmost building pad were particularly notable in terms of how soft and 
wet they were.  Test Pit TP-30 was excavated in the proposed area of this north most building pad.  It is 
likely that an old sediment pond was located in the area of this northern most building, and that TP-30 was 
actually excavated through the reclamation fill used for backfilling this old pond.  Based upon the smell 
emanating from the test pit, it’s likely that the backfill employed in the pond reclamation contained a large 
fraction of organic matter.  Very heavy seepage, and test pit wall caving/sloughing was also observed within 
this test pit.  
 
5.1  Settlement and Fills 

It is our recommendation that all structures proposed for the site be underlain by at least 10 feet of  
re-compacted structural fill.  Based upon the randomness of fill materials employed over the site, we are 
also anticipating that some areas of the site will require additional material removal from below proposed 
building pads.  This will most likely be the case with the northernmost building pad, due to the poor quality of 
backfill employed in this area, and the potential that this proposed building pad is located over an old 
sediment pond.    
 
Over time, areas of un-compacted fills present on this site will continue to collapse and consolidate.  This 
could eventually be manifested as settlements at the site surface.  If a sufficient thickness of compacted fill 
is placed beneath proposed buildings, the differential settlement issues could be lowered to acceptable 
levels (less than 1 inch total, 1/2 inch differential).  However, longer-term fill settlements may still be 
manifested in surface pavements, sidewalks, utilities, etc.  This condition is of most concern in areas along 
the northern side of the proposed development, where extremely marginal backfill materials were utilized as 
part of the old quarry reclamation.  Subgrade areas at the base of trenches as well as subgrade for 
pavements and sidewalks in these areas will require assessment on a case-by case basis to determine if 
overexcavation and subgrade stabilization via crushed rock and filter fabric is required.    
 
5.2  Grading Recommendations 

Topsoil Stripping.  Topsoil depths on the site are generally in the range of 2 to 6 inches below the ground 
surface.  Topsoil should be stripped from all building and pavement areas.  This soil should not be reused 
as structural fill but can be reused in low-lying landscape berms. 
 
Wet Weather Grading.  We recommend that site work be conducted during summer months (late June 
through early October).  If wet weather grading is to be conducted, it should be anticipated that grading and 
site work costs will increase significantly.  All fills placed during wet weather should consist of clean gravel 
or clean crushed rock.  Clean granular wet weather fill (gravel or crushed rock) should contain less than 5 to 
7 percent fines by weight.  If wet weather grading and site work is conducted, a granular work pad should be 
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constructed over the site.  This should consist of 18 inches of clean gravel or clean crushed rock, or  
12 inches of clean gravel or clean crushed rock placed over a geotextile filter fabric.   
 
Compaction Recommendations.  Structural fills should be installed on a subgrade that has been prepared 
in accordance with the above recommendations.  Fills should be installed in horizontal lifts not exceeding  
8 inches in thickness (loose—prior to compaction), and should be compacted to at least 92 percent of the 
maximum dry density for fine-grained native soils.  The maximum dry densities should be determined in 
accordance with ASTM D 1557 (Modified Proctor Test).  The compaction criteria may be reduced to  
85 percent in non-structural landscape or planter areas.  Fills placed over ground that slopes in excess of 
3H:1V should be keyed and benched into firm soils beneath all topsoil and tree or brush roots. 
 
A summary of recommended compaction specifications is provided in the following table. 
 

Table 1 – Recommended Fill Compaction Specifications 

Material Percent of Maximum Dry Density  
ASTM D 1557 

Structural Fill and Trench Backfill 92 

Landscaping Fill 85 

Base Rock for Slabs and Pavements 95 

 
Structural Fills During Summer Grading.  During dry weather, structural fills may consist of virtually any 
well-graded soil that is free of debris, organic matter, and high percentages of clay or clay lumps, and that 
can be compacted to the preceding specifications.  However, if excess moisture causes the fill to pump or 
weave, those areas should be dried and re-compacted, or removed and backfilled with compacted granular 
fill.  In order to achieve adequate compaction during wet weather, or if proper moisture content cannot be 
achieved by drying, we recommend that fills consist of well-graded granular soils (sand or sand and gravel) 
that do not contain more than 5 percent material by weight passing the No. 200 sieve.  In addition, it is 
usually desirable to limit this material to a maximum 6 inches in diameter for ease of compaction and future 
installation of utilities. 
 
5.3  Finished Cut and Fill Slopes 

Although steeper rock slopes may be feasible for portions of the site, we recommend that finished cut and 
fill slopes not exceed gradients of 2H:1V.  Cut and fill slopes should be protected immediately from erosion 
following completion of grading.  Erosion protection should consist of placement of jute mesh and seeding 
with erosion-resistant vegetation or other engineer-approved erosion control methods.  New finished cut and 
fill slopes that exceed 15 feet in height should be assessed on a case-by-case basis for global stability.   
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5.4  Excavations 

Subsurface conditions encountered during the site investigation indicate that precautions in utility 
excavations will be required due to the potential for caving/sloughing.  Any excavations deeper than 4 feet 
should be sloped or shored in accordance with Occupational Safety and Health Act (OSHA) regulations.  
Normally, shoring systems (for excavations less than 20 feet in depth) are contractor-designed and  
-installed items.  Our test pit explorations encountered boulders and rock fills throughout the site.  In spite of 
using a trackhoe, we met refusal in some of these fills.  It is anticipated that difficult excavation conditions 
will be encountered throughout the property. 
 
Of particular note is the presence of waste concrete on the former cement plant site.  Our test pits within this 
property encountered widespread evidence of buried waste concrete that was likely placed during operation 
of the facility.  Removal of this material may require techniques similar those used for rock removal, 
including the use of hydrohammers or other demolition tools. 
 
As indicated within the subsurface section of this report, static groundwater will typically correspond 
approximately with the surface water levels within the Cove and the nearby Clackamas River.  Shallower 
perched water was observed in a number of our test pits around the site, and trench and excavation 
dewatering will be required when seepage is encountered within trenches and excavations.    
 

5.5  Erosion Control 

Ash Creek recommends that finished cut and fill slopes be protected immediately following grading with 
vegetation, gravel, or other approved erosion control methods.  Water should not be allowed to flow over 
slope faces or drop from outfalls, but should be collected and routed to stormwater disposal systems.  
Riprap, gabion baskets, or similar erosion control methods may be necessary at stormwater outfalls or to 
reduce water velocity in ditches.  Silt fences should be established and maintained throughout the 
construction period.  Silt fence barriers should be established downslope from all construction areas to 
protect natural drainage channels from erosion and/or siltation.  In order to decrease erosion potential, care 
should be taken to maintain native vegetation and organic soil cover over as much of the site as possible. 
 
5.6  Foundation Support 

Based on our review of the current grading plan, and dependent upon final structural loading conditions, we 
anticipate that conventional spread footings can be employed for building support.  This conclusion is based 
on the assumption that a minimum of 10 feet of structural fill will be placed under all buildings.   
 
For initial planning purposes, Ash Creek has made a number of assumptions.  If the proposed structures will 
be four stories or less, and column loads do not exceed maximum factored loads of about 450 kips, and 
factored loads for continuous wall footing do not exceed approximately 3 or 4 kips per lineal foot (Klf), then 
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spread footings established on native soils and structural fills can be designed for an allowable bearing 
capacity of 3 kips per square foot (Ksf).  We estimate that foundations designed in accordance with the 
above recommendations will experience less than 1 inch of total settlement, and less than 1/2 inch of 
differential settlement between adjacent foundation elements.  
 
5.7  Slabs on Grade 

In order to establish a capillary break between ground moisture and the bottoms of slab-on-grade areas, we 
recommend installation of at least 6 inches of clean crushed rock or gravel section between the bottom of 
the slab and the subgrade.  In addition, a vapor retarder should be employed between the slab and the 
subgrade soils.  A number of valid construction approaches can be employed for the vapor retarder.   
 
One approach involves the placement of the slab-on-grade base rock section followed by placement of the 
retarder over the base rock, then covering the retarder with approximately 2 inches of clean, dry sand.  
Another approach includes placement of the retarder between the subgrade and the slab’s base rock 
section.  This would entail use of a stronger retarder in order to reduce the potential for retarder damage 
during placement and compaction of the slab’s base rock section.   
 
5.8  Retaining Structures 

The following guidelines for restrained and non-restrained walls assume that the associated 
recommendations regarding drainage, compaction, and other issues will be implemented.  The design 
parameters in this section are for conventional retaining walls.  If alternative retaining wall systems are 
proposed, Ash Creek should be contacted for additional soil parameters.  
 
Restrained Walls.  Restrained walls are any walls that are prevented from rotation during backfilling.  Walls 
with corners and those that are restrained by a floor slab or roof fall into the category of restrained walls.  
We recommend that restrained walls be designed for pressures developed from the equivalent fluid weights 
shown in the following table. 
 

Table 2a – Restrained Wall Pressure Design Recommendations 
Backfill Slope  

Horizontal:Vertical 
Equivalent Fluid Weight  

(pounds per cubic foot [pcf]) 

Level 50 

3H:1V 60 

2H:1V 90 

 
These pressures represent our best estimates of actual pressures that may develop and do not contain a 
factor of safety.  These pressures are assumed to act horizontally (normal to the wall).  This is based on the 
assumption that drainage membranes or impervious wall coatings will prevent friction between the wall and 
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backfill.  These pressures assume retaining wall backfill material is well-drained.  If traffic loads are 
expected within a horizontal distance from the top of the wall equal to the wall height, uniform lateral earth 
pressure acting horizontally on restrained walls equal to 80 pounds per square foot (psf) should be added to 
earth loads acting on the wall. 
 
Non-Restrained Walls.  Non-restrained walls have no restraint at the top and are free to rotate about their 
bases.  Most cantilever retaining walls fall into this category.  We recommend that non-restrained walls be 
designed for pressures developed from the equivalent fluid weights shown in the following table.  
 

Table 2b – Non-Restrained Wall Pressure Design Recommendations 
Backfill Slope  

Horizontal:Vertical 
Equivalent Fluid Weight  

(pcf) 

Level 40 

3H:1V 50 

2H:1V 75 

 
The above pressures represent our best estimate of actual pressures that may develop and do not contain a 
factor of safety.  These pressures assume retaining wall backfill material is well-drained.  If traffic loads are 
expected within a horizontal distance from the top of the wall equal to the wall height, uniform lateral earth 
pressure acting horizontally on non-restrained walls equal to 60 psf should be added to earth loads acting 
on the wall. 
 
Seismic Lateral Earth Pressure.  Lateral earth pressure acting on a retaining wall should be increased to 
account for seismic loadings.  These pressures may be approximated by an evenly distributed pressure 
which is applied over the entire back of the wall.  Using a design acceleration coefficient of 0.17 (this is 
equal to 1/2 of the peak horizontal ground acceleration) and a wall height “H” of up to 25 feet, we 
recommend that the seismic loadings be based on the surcharge pressures given in the following table. 
 

Table 3 – Seismic Surcharge Design Pressure Recommendations 

Design Condition Seismic Pressure Surcharge  
(psf) 

Active Earth Pressure 9H 

At-Rest Earth Pressure 20H 

 
These pressures represent our best estimate of actual pressures that may develop and do not contain a 
factor of safety.  These pressures assume retaining wall backfill material is well-drained. 
 
Retaining Wall Backfill.  Backfill behind retaining walls should consist of free-draining granular material.  
To minimize pressures on retaining walls, we recommend the use of well-graded crushed rock backfill with 
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less than 5 percent fines by weight passing the No. 200 sieve.  Use of other material could increase wall 
pressures.  Over-compaction of this fill can greatly increase lateral soil pressures.  We therefore recommend 
that this fill be compacted to approximately 90 percent of the material’s maximum density as determined by 
ASTM D 1557 testing. 
 
We recommend that foundations or major loads not be placed within the zone that extends back from the 
base of retaining walls at a 1H:1V slope.  Foundation loads located within this zone will significantly increase 
lateral pressures acting on retaining walls.  In addition, backfill behind retaining walls is typically compacted 
to lower levels than normal structural fill.  Some settlement is typical of retaining wall backfill.  Foundations 
within a wall backfill zone will also be subjected to settlement.  
 
Retaining Wall Drainage.  Retaining walls will require drainage in order to alleviate lateral fluid forces 
acting on the walls.  The drains should be protected by a filter fabric to prevent internal soil erosion and 
potential clogging. 
 
Mechanically Stabilized Earth Walls.  Mechanically stabilized earth (MSE) retaining wall backfills should 
consist of clean, granular soils (i.e., sand, gravels, crushed rock).  MSE walls require high-quality backfill for 
durability, good drainage, constructability, and good soil reinforcement interaction.  These characteristics 
can be obtained from well-graded granular materials.  MSE systems depend on friction between the 
reinforcing elements and the soil.  In such cases, a material with high friction characteristics is specified and 
required.  Some systems rely on passive pressure on reinforcing elements and, in those cases, the quality 
of backfill is still critical.  These performance requirements generally eliminate predominantly fine-grained 
soils, particularly soils with high clay content. 
 
Recommended soil strength parameters for use in the reinforced retaining wall design are summarized in 
the following tables.  Soil cohesion should be assumed as zero. 
 

Table 4 – MSE Backfill, Soil Strength Design Recommendations 

Backfill Type Design Friction Angle  
(Φ) 

Moist Soil 
Unit Weight  

(γ) 

Active Lateral 
Earth Pressure 

Coefficient2 

At-Rest Lateral 
Earth Pressure 

Coefficient3 
Select Borrow, Imported Clean 

Sand1 34 degrees 120 pcf 0.28 0.44 

Crushed Rock 40 degrees 135 pcf 0.22 0.36 
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Table 5 – MSE Backfill, Active and At-Rest Earth Pressure Coefficients for Sloping Backfill 

Backfill Type 
Active Earth 

Pressure 
Coefficient 3:1  

Backslope 

At-Rest Earth 
Pressure 

Coefficient 3:1 
Backslope 

Active Earth 
Pressure 

Coefficient 2:1 
Backslope 

At-Rest Earth 
Pressure 

Coefficient 2:1 
Backslope 

Select Borrow, Imported 
Clean Sand1 0.33 0.49 0.41 0.57 

Crushed Rock 0.30 0.45 0.36 0.51 

Gravel Backfill  
for Walls 0.24 0.38 0.28 0.42 

Notes: 
1.  Select Borrow, Imported Clean Sand:  The sand should contain less than 9 or 10 percent fines by weight 
passing a standard No. 200 sieve. 
2.    Coulomb Active Lateral Earth Pressure with wall friction.  The value assumes level backfill. 
3.    At-Rest Earth Pressure, Ko = 1-sin(Φ).  The value assumes level backfill. 

 
Traffic Surcharging Loads.  If traffic loads are expected within a horizontal distance from the top of the 
wall equal to the wall height, a uniform lateral earth pressure acting horizontally on reinforced walls equal to 
60 psf should be added to earth loads acting on the wall.  This surcharge load accounts for light to moderate 
weight automobiles and light weight trucks.  Heavy truck traffic loading of wall backfill will result in high 
lateral wall pressures.  If heavy truck traffic loading is anticipated, Ash Creek should be notified in order to 
provide additional recommendations for potential wall pressures.   
 
External and Global MSE Wall Stability.  MSE wall stability should be determined for overturning, bearing, 
and sliding stability.  Appropriate factors of safety should be utilized in design.  The following soil parameters 
should be employed in external stability checks.     
 

Table 6 – MSE Wall External Stability, Soil Design Parameters 

Parameter Symbol Units Value 
Gravel Backfill for Retaining Walls    
Backfill Soil Unit Weight  γ pcf See Table 4 
Backfill Soil Friction Angle Φ degrees See Table 4 

Active Lateral Earth Pressure Coefficient (Coulomb with wall friction) Ka -- See Tables 4 & 5 
At-Rest Lateral Earth Pressure Coefficient (Ko = 1-sin(Φ) Ko -- See Tables 4 & 5 
In-place Soils at Foundation Grade     
Foundation Soil Friction Angle φ degrees 28 

Foundation Soil Unit Weight γ pcf 120 

Base Sliding Coefficient (Ultimate) d -- 0.34 
Allowable Bearing Capacity for footing embedded a minimum of 3 feet qall Ksf 2 2. 
Allowable Bearing Capacity for footing embedded a minimum of 6 feet qall Ksf 4 3. 
Passive Lateral Earth Pressure Coefficient kp -- 2.77 
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Notes: 
1.    Ksf = Kips per square foot. 
2.    The bottom of footing is a minimum of 3 feet below all adjacent grades. 
3.    The bottom of footing is a minimum of 6 feet below all adjacent grades. 
 
MSE Wall Foundation Embedment.  To reduce long-term MSE wall stability issues associated with 
sloughing of existing slopes, we recommend that the toe of the MSE wall be embedded.  The forward  
edge (toe) of wall should be set back a horizontal distance from the face of the slope a minimum of the 
height of the slope divided by two (H / 2).  
 
Total and Differential Settlement Estimate.  For MSE backfill heights of 15 feet or less in which 
foundations are embedded a minimum of 3 feet below all surrounding grades, our estimated total settlement 
is less than 1 inch.  Differential settlement over either a 50-foot section or 100-foot section of MSE wall is 
estimated to be less than 0.5 inch. 
 
Suitable Fill Materials.  Backfill selection should be based on the ability of the material to drain and the 
drainage design developed for MSE walls.  Weather conditions will also affect the ability to place and 
properly compact fill materials utilized in MSE wall construction.  Additionally, for MSE walls and reinforced 
slopes, the susceptibility of the backfill reinforcement to damage due to placement and compaction of 
backfill on the soil reinforcement should be taken into account with regard to backfill selection. 
 
Additional Design Considerations.  Utility trenching should not be conducted in the reinforced zone of 
MSE walls.  Trenching will invariably cut through reinforcement layers within the wall zone and undermine 
wall stability.    
 
5.9  Pavements 

The following recommendations for parking lot pavements and access driveways are specific to non-public 
right-of-way areas.  Our designs assume that the subgrade within 8 inches of the bottom of the pavement 
section will be compacted to 95 percent of the material’s maximum dry density in accordance with  
ASTM D 1557 (Modified Proctor) testing.  If the road subgrade is not re-compacted to a uniform density and 
stiffness, the gravel base will have to be increased significantly.  If re-compaction of the subgrade is not 
conducted, the gravel base thickness should be increased by 50 percent from those thicknesses indicated in 
the following table.   
 
Specifications for pavements, base course, and sub-base should conform to Oregon Department of 
Transportation (ODOT) specifications.  Our pavement design sections are provided in the following table. 
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Table 7 – Flexible Asphalt Concrete Pavement Design 

Approximate 
Number of Trucks 

Equivalent Single 
Axle Loads  

(ESALs x 1000) 

Asphalt Concrete 
Thickness  
(inches) 

Base Rock Thickness 
(inches) 

Auto parking 10 2.5 10 
6 25 3 10 
15 66 3.5 11 

 
Intermediate truck loading conditions and the resultant asphalt concrete and base rock sections can be 
interpolated from the above table.  These designs are intended for use on private streets.  Construction 
traffic should be limited to unpaved and untreated roadways, or specially constructed haul roads.  If this is 
not possible, the pavement design selected from the above table should include an allowance for 
construction traffic. 
 
Roadway-Specific Pavement Designs.  We have prepared roadway-specific designs for the 
improvements to Main Street and the relocated Agnes Avenue.  Design thicknesses are based upon the 
ODOT Pavement Design Guide and the 1993 edition of the AASHTO Guide for Design of Pavement 
Structures.   
 
In accordance with the requirements of ODOT, the following values were used in our analyses: 
 

Table 8 – Flexible Pavement Design Parameters 

Parameter Value 
Initial Serviceability 4.2 
Terminal Serviceability 2.5 
Reliability Level (%) 85 
Asphalt Structural Coefficient 0.42 
Aggregate Structural Coefficient 0.10 
Drainage Coefficient-Asphalt 1.0 
Drainage Coefficient-Aggregate 0.9 

 
We developed design ESAL values based on the site-specific traffic study prepared by Kittelson and 
Associates, dated August 5, 2009, and entitled “The Cove Alternative Development Plan, Traffic Impact 
Analysis.”  The report presents post-development peak hourly traffic data for the relocated Main Street and 
Agnes Avenue.  For Main Street, the traffic analysis indicates a post-development peak hourly traffic of  
435 vehicles.  For Agnes Avenue, the traffic analysis indicates a post-development peak hourly traffic of  
175 vehicles.  To develop a total traffic loading we assumed a 2-percent growth rate over the design period 
(in accordance with ODOT recommendations).  For Main Street, we assumed a traffic distribution of  
6 percent trucks; for Agnes Avenue, we assumed 4 percent trucks.  Axle load distributions were based upon 
truck factors contained in the ODOT Pavement Design Manual.  ODOT recommends the use of a 20-year 
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design traffic level.  We have calculated a 20-year design traffic level for Main Street at 1.7M ESALs and for 
Agnes Avenue at 420,000 ESALs. 
 
The pavement subgrade resilient modulus (MR) was developed from correlation with soil types present 
throughout the corridor.  The soils present at subgrade throughout the area generally consist of sandy silt 
and sand fills, which can be quite variable over short distances.  Based on our experience, we selected a 
conservative resilient modulus of 6,000 pounds per square inch (psi).  To calculate the minimum asphalt 
thickness, we evaluated the pavement as a full-depth asphalt section, assuming a base rock subgrade 
modulus of 20,000 psi, in accordance with ODOT methods. 
 
The following table presents our recommended pavement sections. 
 

Table 9 – Flexible Pavement Designs 

Roadway Asphalt Concrete Section 
Thickness (inches) 

Base Rock Section 
Thickness (inches) 

Main Street 6 16 
Agnes Avenue 5 11 

 
The design does not account for free access by construction traffic over subgrade areas.  If construction 
traffic is not controlled during site work, the impact upon subgrade soils will typically result in a significantly 
thicker base rock section requirement to account for loss in subgrade strength/stiffness. 
 
5.10  Stormwater Disposal 

It does not appear that surface water disposal through infiltration is feasible at this site.  The fills present on 
the site are quite deep and are underlain by stiff to hard sandy silts.  Our explorations did not encounter any 
soils that would be sufficiently permeable to allow for infiltration.  The underlying gravel formation would 
likely be suitable for infiltration, but those soils appear to be located at depths in excess of 20 feet below the 
current ground surface grades and are incident with the groundwater table.   
 

6.0  Recommendations for Additional Services 

We have prepared recommendations relative to the overall site work and development of this site.  As 
specific building plans are developed, we recommend significant geotechnical involvement in the 
subsequent planning and design of those structures. 
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7.0  Closing 

This report presented Ash Creek’s geotechnical engineering evaluation and recommendations for the 
proposed project.  Subject to the recommendations provided within this report, construction of the proposed 
project is feasible from a geotechnical standpoint.  We trust that this report meets your needs.  If you have 
any questions, or if we can be of further assistance, please call.  We look forward to working with you in the 
future. 
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Test Pit Logs 



Classification of soils in this report is based on visual field and laboratory observations which include density/consistency, 
moisture condition, and grain size, and should not be construed to imply field nor laboratory testing unless presented herein.  
Visual-manual classification methods of ASTM D 2488 were used as an identification guide.

Soil density/consistency in borings is related primarily to the Standard Penetration Resistance.  Soil density/consistency in
test pits and Geoprobe   explorations is estimated based on visual observation and is presented parenthetically on test pit 
and Geoprobe   exploration logs.

Soil descriptions consist of the following:
MAJOR CONSTITUENT with additional remarks; color, moisture, minor constituents, density/consistency.

0 - 2

2 - 4

4 - 8

8 - 15

15 - 30

>30

Standard
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Resistance

in Blows/Foot
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Shear

Strength
in TSF
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Very soft
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Loose
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Very dense
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Estimated PercentageMinor Constituents
Not identified in description

Slightly (clayey, silty, etc.)

Clayey, silty, sandy, gravelly

Very (clayey, silty, etc.)

0 - 5

5 - 12

12 - 30

30 - 50

Moisture
Dry

Damp

Moist

Wet

Little perceptible moisture.

Some perceptible moisture, probably below optimum.

Probably near optimum moisture content.
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Test Pit Number

Test Pit Number

Project Number

Material Description

4" to 6" silty TOPSOIL.

(Medium stiff), dry, brown, gravelly SILT.  (Fill)

(Medium stiff to stiff), brown, ASPHALT DEBRIS and SILT.

(Medium stiff), dry, brown, COBBLES and SILT.  (Fill)

(Stiff), dry, brown, COBBLES and SILT with some tree branches and roots.  (Fill)

4" to 6" TOPSOIL.

(Stiff), dry, brown SILT, ASPHALT DEBRIS, and GRAVEL.

Refusal on Concrete Slab/Concrete Debris at 9.0' BGS.
No Seepage or Groundwater Noted.

Refusal on Concrete Slab/Concrete Debris at 9.0' BGS.
No Seepage or Groundwater Noted.

Material Description
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Ash Creek Associates, Inc.
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5

10

Excavation Contractor:

Test Pit Location

Excavation Equipment

Surface Elevation:

Date Completed:

Logged By: 

5

10

Test Pit Location:

Excavation Contractor:

Excavation Equipment

Surface Elevation:

Date Completed:

Logged By:

Clackamette Cove
Oregon City, Oregon

Not Measured

6/6/06

J. Duquette

TP-2

1195-00

TP-1

Not Measured

6/6/06

J. Duquette

See Figure 2

Greg VanDeHey Soil Explorations

Case Track-Hoe

See Figure 2

Greg VanDeHey Soil Explorations

Case Track-Hoe



Test Pit Number

Test Pit Number

Project Number

Material Description

TOPSOIL.

(Dense), dry, gray, crushed ROCK.  (Fill)

(Dense), dry, brown-gray SAND and COBBLES.
Large chunk of concrete at 2.0'.  Some asphalt debris.

(Medium dense), dry, blue-gray SILT and COBBLES.  Trace organic debris with an organic odor. 

(Medium stiff), dry, blue-gray SILT with a little gravel.  Trace organic debris with an organic odor.  (Fill) 

Intermittent sticks/branches from 8' to 13'.

TOPSOIL.

(Dense), dry, brown-gray, SILT and COBBLES.

Refusal on Large Concrete Chunk Debris at 4.0' BGS.
No Seepage or Groundwater Noted.

Test Pit Terminated at 13.0' BGS in Blue-gray SILT.  (Fill)
No Seepage or Groundwater Noted.

Material Description
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Ash Creek Associates, Inc.
Environmental and Geotechnical Consultants

5

10

Excavation Contractor:

Test Pit Location

Excavation Equipment

Surface Elevation:

Date Completed:

Logged By: 

5

10

Test Pit Location:

Excavation Contractor:

Excavation Equipment

Surface Elevation:

Date Completed:

Logged By:

Clackamette Cove
Oregon City, Oregon

Not Measured

6/6/06

J. Duquette

TP-4

1195-00

TP-3

Not Measured

6/6/06

J. Duquette

See Figure 2

See Figure 2

Greg VanDeHey Soil Explorations

Case Track-Hoe

Greg VanDeHey Soil Explorations

Case Track-Hoe



Test Pit Number

Test Pit Number

Project Number

Material Description

TOPSOIL.

(Stiff), damp, brown, gravelly SILT.  (Fill)

(Soft), red, moist to damp, silty CLAY with trace organics.

(Soft to medium stiff), damp, layers of red, silty CLAY and blue-gray SILT with occasional cobbles.  (Fill)

Very slow digging to 4.5'

Concrete slab.

Scraps of steel chains.

Hit 12" ribbed steel pipe.

TOPSOIL.

(Medium stiff), dry, gray-brown SILT with some gravel.

(Very dense), dry SILT and GRAVEL/COBBLES with trace organics.

Test Pit Terminated at 10.0' BGS.
Light Seepage at 3.0' BGS.

Refusal at 4.5' BGS in (Very dense), silty GRAVEL and COBBLES. 
No Seepage or Groundwater Noted.

Material Description
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Ash Creek Associates, Inc.
Environmental and Geotechnical Consultants

5

10

Excavation Contractor:

Test Pit Location

Excavation Equipment

Surface Elevation:

Date Completed:

Logged By: 

5

10

Test Pit Location:

Excavation Contractor:

Excavation Equipment

Surface Elevation:

Date Completed:

Logged By:

Clackamette Cove
Oregon City, Oregon

Not Measured

6/6/06

J. Duquette

TP-6

1195-00

TP-5

Not Measured

6/6/06

J. Duquette

See Figure 2

See Figure 2

Greg VanDeHey Soil Explorations

Case Track-Hoe

Greg VanDeHey Soil Explorations

Case Track-Hoe



Test Pit Number

Test Pit Number

Project Number

Material Description

TOPSOIL.

(Very dense), dry, brown and gray, SAND and GRAVEL with a little silt.

(Dense), dry, gray, silty SAND.  (Fill)

(Very dense), dry, gray, silty SAND and GRAVEL.

TOPSOIL.

(Medium stiff), dry, gray-brown SILT with some gravel.

(Very dense), dry to damp, gray, sandy GRAVEL and COBBLES.

(Medium stiff), dry, blue-gray SILT with an organic odor.

Test Pit Terminated at 8.0' BGS.
Slow, Hard Digging Over Full Depth of Test Pit.
No Seepage or Groundwater Noted.

Test Pit Terminated at 13.5' BGS in (Soft to medium stiff), blue-gray SILT. 
Light Seepage at 5.0' BGS.

Material Description
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Ash Creek Associates, Inc.
Environmental and Geotechnical Consultants

5

10

Excavation Contractor:

Test Pit Location

Excavation Equipment

Surface Elevation:

Date Completed:

Logged By: 

5

10

Test Pit Location:

Excavation Contractor:

Excavation Equipment

Surface Elevation:

Date Completed:

Logged By:

Clackamette Cove
Oregon City, Oregon

Not Measured

6/6/06

J. Duquette

TP-8

1195-00

TP-7

Not Measured

6/6/06

J. Duquette

See Figure 2

Trace wood and root fragments.

See Figure 2

Greg VanDeHey Soil Explorations

Case Track-Hoe

Greg VanDeHey Soil Explorations

Case Track-Hoe



Test Pit Number

Test Pit Number

Project Number

Material Description

TOPSOIL.

(Soft), damp, red wood debris and SILT.  (Fill)

(Soft), damp, red-brown, organics and clayey SILT to silty CLAY with some wood debris.

(Dense), dry, pink SANDSTONE.  (Fill)

(Soft to very soft), damp, blue-gray SILT with large amounts of organic branches, roots, and wood debris.  (Fill)

TOPSOIL.

(Soft), damp, red-brown, wood debris and SILT.

(Soft), damp to moist, red-brown, clayey SILT to silty CLAY with trace to a little GRAVEL or ROCK fragments. 

(Soft), damp to moist, blue-gray SILT with organic material.

(Dense), dry, light-gray GRAVEL.

(Soft), moist, tan CLAY.

Test Pit Terminated at 13.5' BGS.
No Seepage or Groundwater Noted.

Test Pit Terminated at 14.0' BGS in (Soft to Medium stiff), Blue-gray SILT.  Light Seepage at 12.0' BGS.

Material Description
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Ash Creek Associates, Inc.
Environmental and Geotechnical Consultants

5

10

Excavation Contractor:

Test Pit Location

Excavation Equipment

Surface Elevation:

Date Completed:

Logged By: 

5

10

Test Pit Location:

Excavation Contractor:

Excavation Equipment

Surface Elevation:

Date Completed:

Logged By:

Clackamette Cove
Oregon City, Oregon

Not Measured

6/6/06

J. Duquette

TP-10

1195-00

TP-9

Not Measured

6/6/06

J. Duquette

See Figure 2

Log or wood debris.

See Figure 2

Greg VanDeHey Soil Explorations

Case Track-Hoe

Greg VanDeHey Soil Explorations

Case Track-Hoe



Test Pit Number

Test Pit Number

Project Number

Material Description

(Very dense), sandy GRAVEL FILL (Crushed Rock).moist, gray, 

(Medium dense to dense), moist to wet, gray, silty SAND with gravel.

(Soft to medium stiff), moist to wet, brown and gray, clayey SILT FILL.

Very heavy seepage from 3.0' to 4.0'.

(Medium stiff to stiff), moist to wet, tan to brown SILT with some clay.  Light seepage at 8.0'.

(Very dense), moist, gray, sandy GRAVEL FILL (Crushed Rock).

Bottom of Test Pit at 10.5' BGS.
No Seepage or Groundwater Noted.

Bottom of Test Pit at 12.0' BGS.
No Groundwater Noted.

Material Description
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1/7/07

S. Albright

TP-12

1195-00

TP-11

Not Measured

1/7/07

S. Albright

See Figure 2

Robinson Construction Co.

CAT 330 Track Hoe

See Figure 2

Robinson Construction Co.

CAT 330 Track Hoe



Test Pit Number

Test Pit Number

Project Number

Material Description

(Very dense), sandy GRAVEL FILL (Crushed Rock).moist, gray, 

(Medium stiff), moist, gray, sandy SILT with gravel.  Mild organic odor.

(Hard), gray GRAVEL and SAND FILL (Cemented).  Potentially a concrete truck washout area.

(Soft), moist to wet, brown to red, clayey SILT FILL with cobbles, gravel and concrete.

Bottom of Test Pit at 11.0' BGS.
No Seepage or Groundwater Noted.

Bottom of Test Pit at 13.0' BGS.
No Seepage or Groundwater Noted.
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S. Albright

TP-14

1195-00

TP-13

Not Measured

1/7/07

S. Albright

See Figure 2

Robinson Construction Co.

CAT 330 Track Hoe

See Figure 2

Robinson Construction Co.

CAT 330 Track Hoe



Test Pit Number

Test Pit Number

Project Number

Material Description

(Soft), moist to wet, silty CLAY FILL.

(Medium stiff), moist, gray, sandy SILT.

(Very dense), moist, gray, sandy GRAVEL FILL (Crushed Rock).

Bottom of Test Pit at 14.5' BGS.  No Seepage or Groundwater Noted.

Bottom of Test Pit at 10.0' BGS.
No Seepage or Groundwater Noted.
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TP-16

1195-00

TP-15

Not Measured

1/7/07

S. Albright

See Figure 2

Robinson Construction Co.

CAT 330 Track Hoe

See Figure 2

Robinson Construction Co.

CAT 330 Track Hoe



Test Pit Number

Test Pit Number

Project Number

Material Description

Debris FILL.  Logs, boulders, cables, chain, concrete, asphalt and random garbage in a sandy silt matrix.

Moist to wet, dark gray to black, silty SAND FILL.  Some asphalt concrete chunks.  Mild organic odor.

Bottom of Test Pit at 14.0' BGS.  No Seepage or Groundwater Noted.

Bottom of Test Pit at 14.0' BGS.  No Seepage or Groundwater Noted.
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Clackamette Cove
Oregon City, Oregon

Not Measured
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S. Albright

TP-18

1195-00

TP-17

Not Measured

1/7/07

S. Albright

See Figure 2

Robinson Construction Co.

CAT 330 Track Hoe

See Figure 2

Robinson Construction Co.

CAT 330 Track Hoe
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Project Number

Material Description

Moist to wet, dark gray to black, silty sand FILL.  Some asphalt concrete chunks.  Mild organic odor.

(Very dense), dry, silty gravel FILL.  Hard digging.

Increasing sand content.

Becomes (very hard).

(Medium dense to dense), silty SAND with gravels and cobbles.moist to wet, gray, 
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Surface Elevation:

Date Completed:

Logged By: 

Clackamette Cove
Oregon City, Oregon

1195-00

TP-19

Not Measured

1/7/07

S. Albright

See Figure 2

Robinson Construction Co.

CAT 330 Track Hoe

Bottom of Test Pit at 14.5' BGS.  No Seepage or Groundwater Noted.

Test Pit Number

Test Pit Refusal No Seepage or Groundwater Noted. at 8.5' BGS.  
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See Figure 2
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Link Belt LS 2650
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See Figure 2

Erickson Excavating

Link Belt LS 2650
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Not Measured

11/6/07

J. Duquette

TP-22

pment

See Figure 2

Erickson Excavating

Link Belt LS 2650

(Dense), dry, gray, sandy gravel FILL.

(Medium dense), gray, sand FILL.

(Soft), moist, gray, silty CLAY to clayey SILT.  Large chunk of concrete in east pit wall.

Bottom of Test Pit at 14.5' BGS.  No Groundwater Noted.

Light seepage from 10.0' to 11.0'.

Chunk of rebar.
Very hard drilling.

Grab sample taken.

Silty, sandy TOPSOIL.

(Medium dense to dense), brown/gray, dry, sand and gravel FILL with a little silt.

Test Pit Refusal at 3.5' BGS.
No Seepage or Groundwater Noted.
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Oregon City, Oregon

1195-00

TP-23

Not Measured

11/6/07

J. Duquette

See Figure 2

Erickson Excavating

Link Belt LS 2650

Test Pit Refusal on Concrete at 3.5' BGS.
No Seepage or Groundwater Noted.

TOPSOIL.

(Medium dense), gray/brown, dry, sand and gravel FILL with some silt.

20

25

30

15

35



Test Pit Number

Project Number
Ash Creek Associates, Inc.
Environmental and Geotechnical Consultants

Excavation Contractor:

Test Pit Location

Excavation Equipment

Surface Elevation:

Date Completed:

Logged By: 

Clackamette Cove
Oregon City, Oregon

1195-00

TP-24

Not Measured

4/21/2011

J. Duquette

See Figure 2

N. L. Prouty Excavating

John Deere 120C Trackhoe
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Bottom of Test Pit at 18.0' BGS.  
Heavy Seepage from 2.0 to 4.0' BGS.
Heavy Seepage or Groundwater from ~12.0 to 13.0' BGS.

Silty, sandy TOPSOIL (~4").

Gravelly SILT (FILL); gray-brown, dry, medium stiff.

Gravelly SILT (FILL); gray, dry, medium stiff.

Gravelly SILT (FILL); gray, moist to slightly moist, medium stiff.  Pieces of rebar and some wood debris.

Silty GRAVEL and COBBLE (FILL); gray, wet, dense.

Pea GRAVEL (FILL); gray, wet, medium dense.
Some caving and sloughing.
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Excavation Contractor:

Test Pit Location
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Surface Elevation:

Date Completed:
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Oregon City, Oregon
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See Figure 2
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Bottom of Test Pit at 15.0' BGS. 
No Seepage or Groundwater Noted.

GRAVEL (FILL); gray, dry, dense (4").

Silty GRAVEL and COBBLE (FILL); brown, dry, dense.

Color grades to gray below 4'.  Severe caving/sloughing on test pit walls from 4 to 15'.  
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Surface Elevation:
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Oregon City, Oregon

1195-00

TP-26

Not Measured

4/21/2011

J. Duquette

See Figure 2
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John Deere 120C Trackhoe
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Bottom of Test Pit at 18.0' BGS.
No Seepage or Groundwater Noted.

GRAVEL (FILL); gray, dry, dense (6").

Screenings; dry, gray, medium dense.

SILT (FILL); gray, dry, stiff.

Silty GRAVEL and COBBLE (FILL); gray, dry, dense.  Some caving.

SILT (FILL); brown, dry, medium stiff to stiff.
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Excavation Contractor:

Test Pit Location

Excavation Equipment

Surface Elevation:

Date Completed:

Logged By: 

Clackamette Cove
Oregon City, Oregon

1195-00

TP-27

Not Measured

4/21/2011

J. Duquette

See Figure 2

N. L. Prouty Excavating

John Deere 120C Trackhoe
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Bottom of Test Pit at 19.0' BGS.
Seepage at ~3.0 BGS.  Notable sheen on seepage.

Crushed ROCK (FILL); gray, dry, dense (3").

SILT(FILL); brown and gray, slightly moist, with some gravel and occasional chunks of concrete rubble, medium stiff. 

Fine, sandy, SILT (FILL); blue-gray, dry, medium stiff.
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Surface Elevation:

Date Completed:
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Oregon City, Oregon
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See Figure 2
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Bottom of Test Pit at 3.5' BGS.
Heavy Seepage from 3.0 to 4.0' BGS.

Crushed ROCK; gray, dry, dense, 

Silty GRAVEL (FILL); gray-brown, dry, with trace cobbles, very dense.

SILT (FILL); brown or gray, dry, stiff.

Fine, sandy, SILT (FILL); blue-gray, dry, stiff.
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Excavation Contractor:

Test Pit Location

Excavation Equipment

Surface Elevation:

Date Completed:

Logged By: 

Clackamette Cove
Oregon City, Oregon

1195-00

TP-29
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J. Duquette

See Figure 2
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John Deere 120C Trackhoe
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Fine, sandy, SILT to silty, fine SAND; blue-gray, dry, stiff.

Cemented GRAVEL; gray, dry, very dense. (Very hard, very slow digging).

Test Pit Refusal on Cemented Gravel at ~6.5' BGS.
No Seepage or Groundwater Noted.
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See Figure 2

N. L. Prouty Excavating

John Deere 120C Trackhoe
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Bottom of Test Pit at 16.0' BGS.
Heavy Seepage from ~2.0 to 12.0' BGS. 

Silty, gravelly TOPSOIL.

Silty GRAVEL; gray, slightly moist, with some cobbles, dense. 

SILT; blue-gray, wet, trace gravel, very soft.

Fine, sandy SILT; blue-gray, slightly moist, medium stiff. 
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EXECUTIVE SUMMARY 
The proposed Cove: Garden Apartment project is located southwest of Main Street in Oregon City, Oregon (See 
Vicinity Map). The project will redevelop a gravel quarry to include eleven multi-family buildings totaling 244 
units. There will be 374 parking spaces and eight detached garage structures. Residential facilities include a 
community center, pool, and two mixed-use buildings with non-residential space.  

The project includes roadway and infrastructure improvements to Main Street. These improvements are 
discussed in a separate memorandum, Main Street Stormwater Management Approach, by Cardno and dated 
June 19, 2015. This memorandum is included within the Technical Appendix. 

The design follows the City of Oregon City Stormwater and Grading Design Standards, issued in December 
1999 and the standards within the Surface Water Management Agency of Clackamas County (SWMACC) Rules 
and Regulations using the Surface Water Quality Facilities Technical Guidance Handbook dated 1991, as well 
as the Clean Water Services Low Impact Development Approaches Handbook dated July, 2009. 

Water Quality  

The project discharges into the Clackamette Cove, a former gravel quarry that connects with the Clackamas 
River just upstream of the Willamette River. The Clackamas River is classified as water quality limited for 
dissolved oxygen and biological criteria. Typical pollutants from multi-family residential projects include: 
nutrients, pesticides, metals, oil, grease and other petroleum products, and sediment. Dissolved copper, 
dissolved zinc, and PAHs are generally the primary constituents of concern for stormwater runoff in Oregon 
streams and rivers for their impact on ESA listed species. These pollutants are specially targeted for treatment in 
the selected stormwater management system. The water quality storm is listed below. 

 Water Quality Storm: 33% of the 2-yr, 24-hour storm event (0.83-inch precipitation depth). 

The stormwater management system at the development was designed to maximize stormwater treatment 
through Contech StormFilters and LIDA swales.  

The selected StormFilter contains cartridges filled with ZPG filter media (a mixture of zeolite, perlite, and 
granular activated carbon), which are designed to remove sediment, metals, and stormwater pollutants from 
stormwater runoff.   

LIDA swales are landscaped reservoirs that collect and treat stormwater runoff through vegetation and soil 
media. They also provide pollutant reduction and flow attenuation to reduce hydraulic impacts from urban 
developments on downstream rivers. Specific elements are incorporated into the swale design to increase the 
effectiveness of this stormwater facility type. Design elements include trapped catch basins to remove coarse 
sediment, using soil media to provide stormwater filtration, and vegetation to will provide plant uptake.  

The calculated peak water quality flow from the 7.18 acres of new impervious area is 1.47 cu-ft/sec with an 
approximate 13,619 cu-ft runoff volume.  

Water Quantity  

The project will connect into the proposed storm sewer within Main Street. The public storm sewer connects into 
an existing storm sewer before discharging into the Clackamette Cove. The Clackamette Cove exits into the 
Clackamas River just upstream of the Willamette River. Both the Clackamas and Willamette Rivers have 
drainage basins larger than 100 sq.-miles, the upper limit requiring stormwater detention. Therefore, detention is 
not required for this project. 

Conveyance Analysis 

A complete onsite conveyance analysis will be completed within the Final Drainage Report.   

Preliminary Hydrology Analysis 

A hydrology analysis was completed and is included within the Technical Appendix. The memorandum 
discusses the hydrology impacts that may occur on the receiving watershed and storm sewer as a result of the 
Cove development. 



 Preliminary Drainage Report 
Cove: Garden Apartments 

June 15, 2015 Cardno iv 

Table of Contents 
EXECUTIVE SUMMARY iii 
1 VICINITY MAP 6 

2 PROJECT DESCRIPTION 7 
2.1 Project Overview 7 

3 EXISTING CONDITIONS 7 
3.1 Topography 7 
3.2 Climate 7 
3.3 Site Geology 7 
3.4 Hydrology 7 
3.5 Basin Areas 8 

4 PROPOSED CONDITIONS 8 
4.1 Hydrology 8 
4.2 Curve Number 8 
4.3 Time of Concentration 8 
4.4 Basin Areas 8 

5 HYDROLOGIC ANALYSIS DESIGN GUIDELINES 9 
5.1 Design Guidelines 9 
5.2 Hydrograph Method 9 
5.3 Design Storm 9 

6 HYDRAULIC ANALYSIS AND DESIGN CHARACTERISTICS 10 
6.1 Design Guidelines 10 
6.1 Manning’s ‘n’ Values for Pipes 10 
6.2 System Performance 10 
6.1 Backwater Elevation 10 

7 WATER QUALITY 10 
7.1 Water Quality Guidelines 10 
7.2 Water Quality Facility 10 

7.2.1 Mechanical Treatment 11 
7.2.2 LIDA Facilities 11 

8 WATER QUANTITY 12 
8.1 Water Quantity Guidelines 12 

9 SUMMARY 12 

10 REFERENCES 14 

 

 
 



 Preliminary Drainage Report 
Cove: Garden Apartments 

June 15, 2015 Cardno v 

 Tables 
Table 3-1 Soil Characteristics 7 
Table 3-2 Existing Basin Areas 8 
Table 4-1 Proposed Basin Areas 8 
Table 5-1 Precipitation Depth 9 
Table 7-1 Mechanical Water Quality Facilities 11 
Table 7-2 LIDA Swale Design 11 

Figures 
Figure 1-1 Vicinity Map 6 
Figure 5-1 25 Year King County Type 1A Rainfall Ditribution 9 
 



 Preliminary Drainage Report 
Cove: Garden Apartments 

June 15, 2015 Cardno 6 

1 VICINITY MAP 

 
Figure 1-1 Vicinity Map 
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2 PROJECT DESCRIPTION 

2.1 Project Overview 
The proposed Cove: Garden Apartment project is located southwest of Main Street in Oregon City, Oregon (See 
Vicinity Map). The project will redevelop a gravel quarry to include eleven multi-family buildings totaling 244 
units. There will be 374 parking spaces and eight detached garage structures. Residential facilities include a 
community center, pool, and two mixed-use buildings with non-residential space.  

The project includes roadway and infrastructure improvements to Main Street. These improvements are 
discussed in a separate memorandum, Main Street Stormwater Management Approach, by Cardno and dated 
June 19, 2015. This memorandum is included within the Technical Appendix. 

The design follows the City of Oregon City Stormwater and Grading Design Standards, issued in December 
1999 and the standards within the Surface Water Management Agency of Clackamas County (SWMACC) Rules 
and Regulations using the Surface Water Quality Facilities Technical Guidance Handbook dated 1991, as well 
as the Clean Water Services Low Impact Development Approaches Handbook dated July, 2009. All elevations 
are NAVD 88, unless otherwise noted. 

3 EXISTING CONDITIONS 

3.1 Topography 
The existing site slopes towards the Clackamette Cove with slopes of approximately 2-percent.  Elevations at the 
site range from approximately 25 feet within the ditch located along the north and west side of the site up to 55 
feet in the southern area of the site. A majority of the site to be developed is above the 35 feet elevation level. 
The ordinary high water for the Clackamette Cove is 18 feet.  

3.2 Climate 
The site is located in Oregon City, located approximately 90 miles inland from the Pacific Ocean. There is a 
gradual change in seasons with defined seasonal characteristics. Average daily temperatures range from 35F 
to 82F. Average annual rainfall recorded in this area is 47 inches.  

3.3 Site Geology 
There are two underlying soil types on the site as classified by the United States Department of Agriculture Soil 
Survey of Clackamas County, Oregon. These soil types are identified below in Table 3-1 (See Technical 
Appendix: Soil Survey of Clackamas County Area, Oregon). 

Table 3-1 Soil Characteristics 

Soil Type Hydrologic Group

Urban Land D

Newberg Fine Sandy Loam B  
Group B soils have moderate infiltration rates when thoroughly saturated, while group D soils have very slow 
infiltration rates when thoroughly saturated. Group D soils is the dominant soil type. Therefore, a soil 
classification of group D was conservatively assigned to the whole site. 

3.4 Hydrology 
Runoff from the site consists primarily of overland flow across concrete and gravel surfaces.  Runoff drains into 
the Clackamette Cove prior to entering the Clackamas River, a tributary to the Willamette River.  There is no 
water quality treatment for stormwater on the site.  Stormwater runoff exits the area four ways: 1) through an 
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offsite basin in the northwest, 2) through the existing 36-inch culvert outfall, 3) through the existing 15-inch 
culvert outfall and 4) sheet flow into the Cove.  

3.5 Basin Areas 
Surface areas impacted by this project are shown in Table 3-2. The existing site is approximately 59.3 percent 
impervious. Impervious surfaces include, concrete and compacted gravel at the site. (See Technical Appendix: 
Exhibit 1 – Existing Basin Delineation).  

Table 3-2 Existing Basin Areas  

Basin Impervious Area 
(ac)

Gravel Area 
(ac)

Pervious Area 
(ac) Total Area (ac)

Onsite 3.288 3.510 4.659 11.457  

4 PROPOSED CONDITIONS 

4.1 Hydrology 
The proposed site will collect stormwater runoff through catch basins and roof drains and convey runoff to two 
StormFilter Vaults and a LIDA swale. Collected and treated runoff will discharge from the site into an existing 
public storm sewer in Main Street. The public storm sewer is being upsized through the Main Street 
improvements to accommodate future upstream development. The public storm sewer discharge into the 
Clackamette Cove through a 36-inch diameter pipe at an elevation of 22.24 feet. This is above the ordinary high 
water elevation of 18 feet.  The drainage ditch located to the north and west of the site will not be impacted by 
this project. 

4.2 Curve Number 
The curve number represents runoff potential from the soil. The major factors for determining the CN values are 
hydrologic soil group, cover type, treatment, hydrologic condition and antecedent runoff condition. The selected 
pervious curve number is 90 – Open Space in good Condition (See Technical Appendix: Table 2-2 – Runoff 
Curve Numbers for Selected Agricultural, Suburban, and Urban Areas). 

4.3 Time of Concentration 
The time of concentration (TC) as described in NEH-4 Chapter 15 is defined in two ways; the time for runoff to 
travel from the furthermost point of the watershed to the point in question, and the time from the end of excess 
rainfall to the point of inflection on the trailing limb of the unit hydrograph. Time of concentration can be 
estimated from several formulas.  

The minimum time of concentration is 5 minutes in highly developed urban areas (i.e. parking lots) and the 
maximum is 100 minutes in rural areas. A condition time of concentration of 5 minutes was used for our 
delineated sub-basin. 

4.4 Basin Areas 
Impervious and pervious areas for proposed conditions are shown in Table 4-1. The proposed site will be 63.2 
percent impervious (See Technical Appendix: Exhibit 2 – Proposed Basin Delineation). 

Table 4-1 Proposed Basin Areas  

Basin Impervious Area 
(ac)

Pervious Area 
(ac) Total Area (ac)

Onsite 7.179 4.278 11.457  
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5 HYDROLOGIC ANALYSIS DESIGN GUIDELINES 

5.1 Design Guidelines 
The analysis and design criteria used for stormwater management described in this section will follow the City of 
Oregon City Stormwater and Grading Design Standards, Chapter 6 Collection and Conveyance Facilities. 
Section 6.3 describes the allowable flow determination methods including the selected SBUH method.  

5.2 Hydrograph Method  
Rainstorms occur naturally over long periods of time. The most effective way of estimating storm rainfall is by 
using the hydrograph method. The hydrograph method generates storm runoff based on physical characteristics 
of the site. The Santa Barbara Urban Hydrograph (SBUH) was used for this analysis. The SBUH method is 
based on the curve number (CN) approach, and uses the Soil Conservation Service’s (SCS) equations for 
computing soil absorption and precipitation excess. The SBUH method converts the incremental runoff depths 
into instantaneous hydrographs, which are then routed through an imaginary reservoir with a time delay equal to 
the basin time of concentration. 

xpswmm 2013 Version 15.1 was used for our hydrology and hydraulics analysis. xpswmm is based on the public 
domain xpswmm program and is an approved method of analysis by Oregon City. 

5.3 Design Storm 
The rainfall distribution to be used within the Oregon City jurisdiction is the design storm of 24-hour duration based 
on the standard King County rainfall distribution. A typical King County 24-hour rainfall distribution for a 25-year 
storm event is shown in Figure 5-1. 
 
Table 5-1 Precipitation Depth 

Recurrence interval 
(years)

Total Precipitation 
Depth (in)

WQ 0.83
10 3.40
25 4.00
50 4.40

100 4.50  
Figure 5-1 25 Year King County Type 1A Rainfall Ditribution 
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6 HYDRAULIC ANALYSIS AND DESIGN 
CHARACTERISTICS 

6.1 Design Guidelines 
The analysis and design criteria described in this section will follow the City of Oregon City Stormwater and 
Grading Design Standards. Chapter 6 – Collection and Conveyance Facilities requires storm drainage system 
and facilities be designed to convey the 10-year storm event without surcharge.  

6.1 Manning’s ‘n’ Values for Pipes 
A Manning’s ‘n’ value of 0.013 was selected for all of the storm drain pipes.  Additionally an exit loss coefficient 
between 0.02 and 0.25 was added into each catch basin and manhole. The value is dependent upon the angle 
of the pipe leaving each catch basin or manhole. 

6.2 System Performance  
A complete conveyance analysis will be completed in the final drainage analysis. 

6.1 Backwater Elevation 
The proposed conveyance systems will be modeled both with and without the backwater of 50.7 feet (City 
established design flood elevation).   

7 WATER QUALITY 

7.1 Water Quality Guidelines  
All water quality facilities were designed per criteria set forth by the City of Oregon City Stormwater and Grading 
Design Standards to facilitate the treatment of all stormwater runoff from the proposed site. The facilities will be 
designed to capture and treat runoff from 1/3 of the 2-year, 24-hour storm event. 

7.2 Water Quality Facility 
The project discharges into the Clackamette Cove, a former gravel quarry that connects with the Clackamas 
River just upstream of the Willamette River. The Clackamas River is classified as water quality limited for 
dissolved oxygen and biological criteria. Typical pollutants from multi-family residential projects include nutrients, 
pesticides, metals, oil, grease and other petroleum products, and sediment. Dissolved copper, dissolved zinc, 
and PAHs are generally the primary constituents of concern for stormwater runoff in Oregon streams and rivers 
for their impact on ESA listed species. These pollutants are specially targeted for treatment in the selected 
stormwater management system. The water quality storm is listed below. 

 Water Quality Storm: 33% of the 2-yr, 24-hour storm event (0.83-inch precipitation depth). 

The stormwater management system at the development was designed to maximize stormwater treatment 
through Contech StormFilters and LIDA swales.  

LIDA swales are landscaped reservoirs that collect and treat stormwater runoff through vegetation and soil 
media. They also provide pollutant reduction and flow attenuation to reduce hydraulic impacts from urban 
developments on downstream rivers. Specific elements are incorporated into the swale design to increase the 
effectiveness of this stormwater facility type. Design elements include trapped catch basins to remove coarse 
sediment, using soil media to provide stormwater filtration, and vegetation to will provide plant uptake.  
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7.2.1 Mechanical Treatment 

Contech StormFilter vaults are the selected water quality facilities. These facilities were selected for their ability 
to integrate into the proposed site plan. Each StormFilter system will have the standard cartridge size with an 18-
inch drop and have a treatment capacity of 0.033 cfs (15 gpm). The maximum bypass flow is 1.80 cfs; an 
internal bypass structure will be provided for stormwater vaults. The selected StormFilter contains cartridges 
filled with ZPG filter media (a mixture of zeolite, perlite, and granular activated carbon), which are designed to 
remove sediment, metals, and stormwater pollutants from stormwater runoff.   

Table 7-1 lists the number of cartridges within each system. Two facilities will provide treatment to the required 
surface area. 

Table 7-1 Mechanical Water Quality Facilities 

Basin # Impervious 
Area (ac)

Water Quality 
Flow Rate (cfs)

Quantity of 
Cartridges Facility Type

North 3.122 0.642 20 8x11 Vault

South 3.230 0.661 20 8x11 Vault

Total 6.352 - 40 -  

7.2.2 LIDA Facilities 

The site plan includes LIDA Swales. LIDA Swales are landscaped reservoirs that collect and treat stormwater 
runoff through vegetation and soil media. They also provide pollutant reduction and flow attenuation to reduce 
hydraulic impacts from urban developments on downstream rivers.  

The LIDA Swales are proposed sloped swales. Sloped swales are linear landscaped reservoirs with slopes of 
0.5 to 1.0%, bottom widths of 4 feet, check dams, and 3 to 1 sloped side walls. Overflows will be provided for 
water depths greater than 6 inches. A perforated pipe surrounded by gravel will collect the treated stormwater 
and convey it to the public storm sewer. The LIDA Swales section is listed below: 

 Freeboard Depth: 6 inches 
 Maximum Treatment Water Depth: 6 inches 
 Growing Media Depth: 18 inches 
 Gravel Depth: 12 inches  

 
Table 7-2 lists the area of the proposed LIDA Swale, and the proposed impervious draining to the facility. 

Table 7-2 LIDA Swale Design 

Basin
Swale Surface 

Area                      
(sq.-ft)

Length (ft)
Impervious Area 

Draining to Facility      
(ac)

Swale 3,298 325 0.723  
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8 WATER QUANTITY 

8.1 Water Quantity Guidelines  
The proposed stormwater management system will discharge site runoff to an existing storm sewer. As part of 
the conveyance analysis the public storm sewer will be evaluated for capacity. Pervious conveyance studies of 
the public storm sewer found to be able to convey site flows. The Clackamette Cove exits into the Clackamas 
River just upstream of the Willamette River. Both the Clackamas and Willamette Rivers have drainage basins 
larger than 100 sq.-miles, the upper limit requiring stormwater detention. Therefore detention is not required for 
this project. 

9 SUMMARY 

The proposed storm management approach follows the City of Oregon City Stormwater and Grading Design 
Standards. The Cove: Garden Apartments storm system was designed to provide water quality treatment by 
Contech StormFilters and a LIDA Swale.  

In conclusion, the proposed stormwater management system will meet the requirements of the City of Oregon 
City. 
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Cove: Garden Apartments 
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Technical Appendix 
 Exhibit 1 – Existing Basin Delineation 

 Exhibit 2 – Proposed Basin Delineation 

 Sheet C0.0 Cover Sheet 

 Sheet C1.0 Existing Conditions Plan 

 C2.0 Site Plan 

 C3.0 Grading and Erosion Control Plan 

 C4.0-C4.2 Storm Plan 

 Hydrologic Soils Group – Clackamas County 

 Table 2-2 – Runoff Curve Numbers for Selected Agricultural, Suburban, and Urban Areas 

 xpswmm Hydrographs 

o Water Quality

o 25-year

 Preliminary Hydrology Analysis Memorandum, Cardno, June 19, 2015 

 Main Street Stormwater Management Approach Memorandum, Cardno, June 19, 2015 
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Clackamas County Area, Oregon (OR610)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

67 Newberg fine sandy
loam

A 0.6 4.5%

82 Urban land 12.6 95.5%

Totals for Area of Interest 13.2 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method:  Dominant Condition
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Table 2.2 
Runoff Curve Numbers for Selected Agricultural, Suburban, and Urban Areas 

(Sources: TR 55, 1986, and Stormwater Management Manual, 1992. See Section 2.1.1 for explanation) 
  CNs for hydrologic soil group 
 Cover type and hydrologic condition. A B C D 

Curve Numbers for Pre-Development Conditions 
Pasture, grassland, or range-continuous forage for grazing: 
Fair condition (ground cover 50% to 75% and not heavily grazed). 49 69 79 84 
Good condition (ground cover >75% and lightly or only occasionally grazed) 39 61 74 80 
Woods:      
Fair (Woods are grazed but not burned, and some forest litter covers the soil). 36 60 73 79 
Good (Woods are protected from grazing, and litter and brush adequately cover the soil). 30 55 70 77 

Curve Numbers for Post-Development Conditions 
Open space (lawns, parks, golf courses, cemeteries, landscaping, etc.)1     
Fair condition (grass cover on 50% - 75% of the area). 77 85 90 92 
Good condition (grass cover on >75% of the area) 68 80 86 90 
Impervious areas:     

Open water bodies: lakes, wetlands, ponds etc. 100 100 100 100 
Paved parking lots, roofs2, driveways, etc.  (excluding right-of-way)  98 98 98 98 
Permeable Pavement (See Appendix C to decide which condition below to use) 
Landscaped area  77          85          90          92 
50% landscaped area/50% impervious 87 91 94 96 
100% impervious area 98 98 98 98 
Paved 98 98 98 98 
Gravel (including right-of-way) 76 85 89 91 
Dirt (including right-of-way) 72 82 87 89 
Pasture, grassland, or range-continuous forage for grazing: 
Poor condition (ground cover <50% or heavily grazed with no mulch). 68 79 86 89 
Fair condition (ground cover 50% to 75% and not heavily grazed). 49 69 79 84 
Good condition (ground cover >75% and lightly or only occasionally grazed) 39 61 74 80 
Woods:      
Poor (Forest litter, small trees, and brush are destroyed by heavy grazing or regular burning). 45 66 77 83 
Fair (Woods are grazed but not burned, and some forest litter covers the soil). 36 60 73 79 
Good (Woods are protected from grazing, and litter and brush adequately cover the soil). 30 55 70 77 
Single family residential3: Should only be used for Average Percent 
Dwelling Unit/Gross Acre subdivisions > 50 acres impervious area3,4

 1.0 DU/GA 15 Separate curve number 
 1.5 DU/GA 20 shall be selected for 
 2.0 DU/GA 25 pervious & impervious 
 2.5 DU/GA 30 portions of the site or  
 3.0 DU/GA 34 basin 
 3.5 DU/GA 38  
 4.0 DU/GA 42  
 4.5 DU/GA 46  
 5.0 DU/GA 48  
 5.5 DU/GA 50  
 6.0 DU/GA 52  
 6.5 DU/GA 54  
 7.0 DU/GA 56  
 7.5 DU/GA 58  
PUD’s, condos, apartments, commercial %impervious Separate curve numbers shall 
businesses, industrial areas & must be be selected for pervious and 
& subdivisions < 50 acres computed impervious portions of the site 
For a more detailed and complete description of land use curve numbers refer to chapter two (2) of the Soil Conservation Service’s Technical 
Release No. 55 , (210-VI-TR-55, Second Ed., June 1986). 
1 Composite CN’s may be computed for other combinations of open space cover type. 
2Where roof runoff and driveway runoff are infiltrated or dispersed according to the requirements in Chapter 3, the average percent impervious 
area may be adjusted in accordance with the procedure described under “Flow Credit for Roof Downspout Infiltration” (Section 3.1.1), and “Flow 
Credit for Roof Downspout Dispersion” (Section 3.1.2). 
3Assumes roof and driveway runoff is directed into street/storm system. 
4All the remaining pervious area (lawn) are considered to be in good condition for these curve numbers. 
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MEMORANDUM 
 

Australia  ●  Belgium   ●   Indonesia  ●  Kenya  ●  New Zealand  ●  Papua New Guinea  

United Arab Emirates  ●  United Kingdom  ●  United States  ●  Operations in 60 Countries 

To: City of Oregon City 
 
From: Atalia Raskin, PE 

WR Senior Project Engineer 
 
Date: June 19, 2015 
 
Project: The Cove: Phase 1 Infrastructure 
Cardno#: 21509220 
Re: Preliminary Hydrology Analysis 
 

Hydrologic Analysis 

Alterations to land surface characteristics have been shown to change the runoff generating 
processes. This occurs as the infiltration capacity of the native soils is eliminated or greatly reduced 
by covering and compacting soils and removing native vegetation. Gutters and storm sewers on 
developed sites convey stormwater runoff more rapidly to stream channels than sheet flow and 
shallow groundwater flow. Additionally, the increased flow, the longer duration of higher flows, and 
the increased stormwater pollutant concentrations generated by urban developments can degrade 
stream channels and harm aquatic life.  
 
This memorandum discusses the hydrology impacts that may occur as a result of the Cove: Garden 
Apartments and Main Street Improvements and what measures are being proposed to decrease 
these impacts. The analysis reviewed proposed development impacts on the receiving watershed 
and storm sewer, including the Clackamette Cove and Clackamas River.  

Effects on the Watershed and Existing Drainage Patterns 

The proposed Cove: Garden Apartment and Main Street Improvements change the land surface 
conditions by increasing the amount of impervious surface from the former gravel quarry processing 
plant to a multi-family apartment complex. The existing site contains concrete, gravel, and pervious 
surfaces covered with grasses and blackberries. The proposed project will increase the amount of 
impervious surfaces include roof and parking lot area. The project increases the amount of 
impervious area by 0.75 acres. The development will improve the quality of the site’s pervious area 
with additional trees and landscaping. Street trees will be planted along Main Street that currently 
do not exist along the street. The additional tree cover over impervious area will increase 
evapotranspiration of rainfall thereby reducing stormwater runoff.  
 
The increased amount of impervious area and the proposed onsite storm sewer will likely increase 
the amount of stormwater runoff generated at the site. The proposed public storm sewer in Main 
Street is designed to accommodate this additional runoff and runoff from future developments 
draining to this storm line. The public storm sewer discharges directly into the Clackamette Cove, 
above the ordinary high water elevation of 18 (NAVD 88). 
 
The Clackamette Cove drains into the Clackamas River just upstream of its confluence with the 
Willamette River. Both the Clackamas and Willamette Rivers have drainage basins larger than 100 
sq.-miles, the upper limit shown to influence channel stability. Therefore, the project will not degrade 
stream channels. Stormwater detention is not proposed and is not required at this project. 
Stormwater infiltration is not possible for the Cove: Garden Apartments, the site is being filled to 
remove the proposed buildings from the floodplain elevation and the City of Oregon City 
jurisdictional design flood elevation (DFE). Proposed roadside swales will treat and infiltrate runoff 
as soils allow. 
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Clackamas River Specific Considerations 

The Clackamas River is required to follow OAR 340-041-0350 The Three Basin Rule: Clackamas, 
McKenzie & North Santiam. The Three Basin Rule states that in order to preserve or improve the 
existing high quality of municipal water supplies, recreation, and aquatic life new or increased waste 
discharges are prohibited. The Clackamette Cove joins the Clackamas River downstream of the 
water system intake. Additionally, the Clackamas River is classified as water quality limited for 
TMDL’s for dissolved oxygen and biological criteria. The proposed project will meet these 
requirements by providing water quality treatment and sending runoff to an existing outfall. 
  
The proposed development will result in approximately 9.0 acres of pollutant generating impervious 
surface within the project area. New stormwater facilities are proposed for treatment of expected 
pollutants (i.e., PAHs, heavy metals, nutrients, oil and sediment) associated with roof runoff and 
vehicle use within the apartment complex and along the improved roadway. The existing site and 
roadway have no formal water quality treatment. Typical pollutants from multi-family residential 
projects include: nutrients, pesticides, metals, oil, grease and other petroleum products, and 
sediment. Dissolved copper, dissolved zinc, and PAHs are generally the primary constituents of 
concern for stormwater runoff in Oregon streams and rivers for the impact on ESA listed species. 
These pollutants are specially targeted for treatment in the selected stormwater management 
system. The water quality storm is listed below. 
 

 Water Quality Storm: 33% of the 2-yr, 24-hour storm event (0.83-inch precipitation depth). 
 

The stormwater management system was designed to maximize stormwater treatment through 
Contech StormFilters and LIDA swales. The selected StormFilter contains cartridges filled with ZPG 
filter media (a mixture of zeolite, perlite, and granular activated carbon), which are designed to 
remove sediment, metals, and stormwater pollutants from wet weather runoff.   
 
A decreased concentration of pollutants will remain within the treated stormwater runoff. These 
pollutants will be diluted with the Clackamette Cove water to concentrations below Oregon state 
water quality criteria levels. 
 
Conclusion 

The proposed project review the hydrology effects on the watershed and storm sewer. The project 
drains to the Clackamette Cove, followed by the Clackamas River and Willamette River. Because 
both of these Rivers are classified as having large drainage basins, the project will not result in 
stream channel degradation within the watershed. Additionally, the project provides water quality 
treatment to target pollutants to protect water quality and aquatic life. 
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MEMORANDUM 
 

Australia  ●  Belgium   ●   Indonesia  ●  Kenya  ●  New Zealand  ●  Papua New Guinea  

United Arab Emirates  ●  United Kingdom  ●  United States  ●  Operations in 60 Countries 

To: City of Oregon City 
 
From: Atalia Raskin, PE 

WR Senior Project Engineer 
 
Date: June 19, 2015 
 
Project: The Cove: Phase 1 Infrastructure 
Cardno#: 21509220 
Re: Main Street Stormwater Management Approach  
 

 
The proposed project will complete roadway and infrastructure improvements to Main Street in 
Oregon City, Oregon. The Main Street improvements are a part of the larger Cove development, 
and the specific development of Lot 2 (Garden Apartments) anticipated to develop concurrently with 
the Main Street improvements. The project will construct a roundabout at the Main Street and Agnes 
Street intersection. Street construction includes grading, utility installation, landscaping, and 
installing public water quality facilities. Additionally a gravel parking lot will be constructed for trail 
access.  
 
This memorandum will discuss the proposed stormwater management approach for the Main Street 
Improvements and the downstream analysis of the public storm sewer in Main Street. A complete 
Drainage Report of the phase 1 infrastructure improvements will be included within the Final 
Drainage Report. 
 
The design follows the Stormwater and Grading Design Standards by the City of Oregon City, issued 
in December 1999 and the standards within the Surface Water Management Agency of Clackamas 
County (SWMACC) Rules and Regulations using the Surface Water Quality Facilities Technical 
Guidance Handbook dated 1991, as well as the Clean Water Services Low Impact Development 
Approaches Handbook dated July, 2009. 
 
Project Description 

The existing roadway has two traffic lanes and a bike lane along on side of the roadway. The 
roadway does not include curbs and gutters. Runoff flows to grassy roadside ditches on either side 
of the roadway.   

 Existing Impervious Area = 1.55 acres 

The proposed roadway also has two traffic lanes. Proposed bike lanes, curb and gutter, and 
sidewalks will be located on both sides of the roadway. Stormwater runoff northwest of the 
roundabout will be treated through LIDA planters, while stormwater runoff southeast of the 
roundabout will be treated through Contech StormFilters.  

 Proposed Impervious Area = 1.82 acres 

A gravel parking lot will be constructed to allow trail access. The parking lot is must pervious 
gravel, although the lot includes concrete paths and an ADA parking stall.  

 Proposed Impervious Area = 0.03 acres 
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Stormwater Management Approach  

Stormwater treatment will be provided within the public right-of-way through the use of LIDA swales. 
LIDA swales are landscaped reservoirs that collect and treat stormwater runoff through vegetation 
and soil media. They may also provide pollutant reduction and flow attenuation to reduce hydraulic 
impacts from urban developments on downstream rivers. Contech StormFilters will be used in areas 
where it is infeasible to construct LIDA Swales. 

 Area Draining to LIDA Swales = 0.87 acres 
 Area Draining to Contech StormFilters = 0.95 acres 

The attached exhibits show the roadway improvements in existing and proposed conditions. 

Floodplain Analysis 

The City of Oregon City regulates development within the floodplain using the jurisdictional Design 
Flood Elevation (DFE). The DFE is the extents of the 1996 flood event and exceeds the elevation 
listed on the FEMA FIRM MAP. The DFE for the site is 50.7 (NAVD 88). The proposed street 
improvements will remain within the floodplain. Cut and fill calculations were completed to ensure 
the overall Cove developed is balanced.  
 
Regional Conveyance Analysis 

A regional storm conveyance sewer is located within Main Street. A conveyance analysis was 
completed to determine the conveyance capacity of this storm line in projected future conditions. A 
verity of information was reviewed to complete the regional storm conveyance analysis, including 
the following documents: 

 Oregon City Drainage Master Plan, January 1988, Otak Incorporated.  
 Clackamas County FIS, June 17, 2008, FEMA 
 Field Survey – Completed in 2008 by WRG Design, Inc. 
 Oregon City GIS on OCWebMaps, viewed June 2015. 

The greater Cove development including the Cove: Garden Apartments and Main Street are located 
within the Clackamas drainage basin. The regional basin draining to the storm sewer in Main Street 
includes the Kelly Field Basin. The Drainage Master Plan did not complete a hydraulic analysis for 
these regional basins. Information on the existing storm sewer was collected from a field survey 
completed by WRG Design, Inc. in 2008.    
 
Basin Area 
The contributing upstream area is composed of 10 sub-basins. The upper most basins (8, 9, and 
10) are located on the former Rossman Landfill. The basins now contain a Home Depot, The End 
of the Oregon Trail Interpretive Center, a golf driving range, and developed and undeveloped 
parcels. The area will likely be redeveloped in the future as a regional mall. Stormwater runoff from 
these basins flow west to roadside ditches along Washington Street. A 36-inch culvert crosses 
Washington Street, where it outfalls to an open flat grassy area. Two basins are located between 
Washington Street and the rail road tracks (6 and 7). Both basin 6 and 7 are developed. Businesses 
in basin 7 include a landscape store, Amtrak station, and the Maverick welding supply store. 
Businesses in basin 6 include the Metro transfer station. The transfer station drains to a large 
detention pond, although the detention pond was not included within the downstream analysis. 
 
Stormwater runoff crosses under a rail road bridge through an open channel. One basin is located 
between the rail road tracks and I-205 (Basin 5). Basin 5 is a vegetated basin. In 2012, the basin 
was graded to provide flood management and planted as a natural resource district. This basin will 
not be developed in the future. The restoration was completed in conjunction with the OR 213: I-
205 Redland Road overcrossing project. Stormwater runoff continues under I-205 through 
double12-ft by 12-ft box culverts. Basin 4 is located west of I-205. The basin contains two buildings 
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and gravel parking lots. Basin 3 is the proposed the Cove: Garden Apartments and Main Street 
improvements.  
 
Basin 2 drains to an existing 15-inch culvert crossing Main Street. The culvert collects a drainage 
ditch located west of the Cove: Garden Apartments and Main Street northwest of the proposed 
roundabout. Basin 1 is the area surrounding the Clackamette Cove and includes area where 
stormwater runoff sheet flows into the Cove. This basin will be developed during future phases of 
the Cove development. Basin 1 will discharge to the Clackamette Cove through flow spreaders in 
future conditions. Neither Basin 1 nor 2 drains to the 36-inch culvert. 
 
Table 1-1 lists basin areas and the projected future project impervious area. Impervious area is 
listed for proposed (The Cove: Garden Apartments and Main Street Improvement) and future (Basin 
1, 2, 8, 9, 10). Basin delineation are shown in Exhibit 3 – Upstream Basin Delineation, attached. 

Table 1-1 Upstream Basin Areas 

Basin Impervious Area, 
ac

Pervious Area, 
ac

Total Area, 
ac Discharge

1 11.89 6.40 18.29 Sheetflow

2 1.63 4.42 6.05 15" Outfall

3 8.13 4.39 12.52 36" Outfall

4 2.24 19.76 22.01 36" Outfall

5 4.97 24.79 29.76 36" Outfall

6 8.50 10.11 18.61 36" Outfall

7 5.09 8.58 13.67 36" Outfall

8 26.26 6.57 32.83 36" Outfall

9 4.71 1.18 5.89 36" Outfall

10 9.12 2.28 11.40 36" Outfall

Total 82.54 88.48 171.02 -  
Hydrologic & Hydraulic Analysis 
An xpswmm model was created for the downstream system to analysis the conveyance capacity of 
the public storm sewer.   
 
Runoff 
The curve number represents runoff potential from the soil. The major factors for determining the 
CN values are hydrologic soil group, cover type, treatment, hydrologic condition and antecedent 
runoff condition. The selected pervious curve numbers are 90 – Open Space in good Condition and 
91 – Gravel (Attached: Table 2-2 – Runoff Curve Numbers for Selected Agricultural, Suburban, and 
Urban Areas). Composite curve numbers were calculated for each delineated sub-basin (Attached: 
Composite Curve Number Calculations). 
 
The time of concentration (TC) as described in NEH-4 Chapter 15 is defined in two ways; the time 
for runoff to travel from the furthermost point of the watershed to the point in question, and the time 
from the end of excess rainfall to the point of inflection on the trailing limb of the unit hydrograph. 
Time of concentration can be estimated from several formulas. The minimum time of concentration 
is 5 minutes in highly developed urban areas (i.e. parking lots) and the maximum is 100 minutes in 
rural areas. A condition time of concentration was calculated for each delineated sub-basin 
(Attached: Time of Concentration). 
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The Santa Barbara Urban Hydrograph (SBUH) was used for this analysis. The SBUH method is 
based on the curve number (CN) approach, and uses the Soil Conservation Service’s (SCS) 
equations for computing soil absorption and precipitation excess. The SBUH method converts the 
incremental runoff depths into instantaneous hydrographs, which are then routed through an 
imaginary reservoir with a time delay equal to the basin time of concentration. 
 
Calculated runoff data is provided for the 25 and 100-year storm event, as calculated within xpswmm 
(Attached:  xpswmm Schematic Layout and Runoff Data). 
 
Conveyance 
The hydraulic model starts east of Washington Street and heads 2,575 ft (0.49 miles) west to the 
36-inch outfall into the Clackamette Cove. The conveyance system was simplified to include the 
main conveyance pipes. A complete conveyance analysis of the Garden Apartment and Main Street 
storm sewer will be completed in the Final Drainage Report. 
 
Maximum flow in a storm drainage pipe occurs at approximately 0.94do (Depth of flow section (do) 
– depth of flow normal to the direction of flow).  At 0.94do the section factor of uniform flow has a 
maximum value which results in optimum flow for a section without surcharge conditions. During a 
25-year storm event, the proposed conveyance system will operate at or below 0.94do, with a 
minimum freeboard of 1.0 feet. The proposed conveyance system includes links P2 and P3. Some 
of the existing culverts and pipes upstream of the development are surcharge. Link 1 will be upsized 
in the future by the City of Oregon City (Attached: xpswmm Conveyance Table). 
 

Conclusion 

The proposed project will provide stormwater treatment to the Main Street infrastructure 
improvement project through the use of LIDA swales and Contech StormFilters. StormFilters are 
used in locations were LIDA swales are infeasible to construct. The design follows the Stormwater 
and Grading Design Standards by the City of Oregon City, issued in December 1999 and the 
standards within the Surface Water Management Agency of Clackamas County (SWMACC) Rules 
and Regulations using the Surface Water Quality Facilities Technical Guidance Handbook dated 
1991, as well as the Clean Water Services Low Impact Development Approaches Handbook dated 
July, 2009. 

A downstream analysis was completed to size the proposed public storm sewer in Main Street. 
The analysis was completed under proposed and project future development conditions. In 
conclusion, the proposed stormwater management system will meet the requirements of the City 
of Oregon City. 

Attachments: 

 Exhibit 1 – Existing Main Street Basin Delineation 
 Exhibit 2 – Proposed Main Street Basin Delineation 
 Exhibit 3 – Upstream Basin Delineation 
 Table 2-2 – Runoff Curve Numbers for Selected Agricultural, Suburban, and Urban Areas 

Composite Curve Number Calculations 
 Time of Concentration 
 xpswmm  

o Schematic Layout  
o Runoff Data 
o Conveyance Table 









 

 

Table 2.2 
Runoff Curve Numbers for Selected Agricultural, Suburban, and Urban Areas 

(Sources: TR 55, 1986, and Stormwater Management Manual, 1992. See Section 2.1.1 for explanation) 
  CNs for hydrologic soil group 
 Cover type and hydrologic condition. A B C D 

Curve Numbers for Pre-Development Conditions 
Pasture, grassland, or range-continuous forage for grazing: 
Fair condition (ground cover 50% to 75% and not heavily grazed). 49 69 79 84 
Good condition (ground cover >75% and lightly or only occasionally grazed) 39 61 74 80 
Woods:      
Fair (Woods are grazed but not burned, and some forest litter covers the soil). 36 60 73 79 
Good (Woods are protected from grazing, and litter and brush adequately cover the soil). 30 55 70 77 

Curve Numbers for Post-Development Conditions 
Open space (lawns, parks, golf courses, cemeteries, landscaping, etc.)1     
Fair condition (grass cover on 50% - 75% of the area). 77 85 90 92 
Good condition (grass cover on >75% of the area) 68 80 86 90 
Impervious areas:     

Open water bodies: lakes, wetlands, ponds etc. 100 100 100 100 
Paved parking lots, roofs2, driveways, etc.  (excluding right-of-way)  98 98 98 98 
Permeable Pavement (See Appendix C to decide which condition below to use) 
Landscaped area  77          85          90          92 
50% landscaped area/50% impervious 87 91 94 96 
100% impervious area 98 98 98 98 
Paved 98 98 98 98 
Gravel (including right-of-way) 76 85 89 91 
Dirt (including right-of-way) 72 82 87 89 
Pasture, grassland, or range-continuous forage for grazing: 
Poor condition (ground cover <50% or heavily grazed with no mulch). 68 79 86 89 
Fair condition (ground cover 50% to 75% and not heavily grazed). 49 69 79 84 
Good condition (ground cover >75% and lightly or only occasionally grazed) 39 61 74 80 
Woods:      
Poor (Forest litter, small trees, and brush are destroyed by heavy grazing or regular burning). 45 66 77 83 
Fair (Woods are grazed but not burned, and some forest litter covers the soil). 36 60 73 79 
Good (Woods are protected from grazing, and litter and brush adequately cover the soil). 30 55 70 77 
Single family residential3: Should only be used for Average Percent 
Dwelling Unit/Gross Acre subdivisions > 50 acres impervious area3,4

 1.0 DU/GA 15 Separate curve number 
 1.5 DU/GA 20 shall be selected for 
 2.0 DU/GA 25 pervious & impervious 
 2.5 DU/GA 30 portions of the site or  
 3.0 DU/GA 34 basin 
 3.5 DU/GA 38  
 4.0 DU/GA 42  
 4.5 DU/GA 46  
 5.0 DU/GA 48  
 5.5 DU/GA 50  
 6.0 DU/GA 52  
 6.5 DU/GA 54  
 7.0 DU/GA 56  
 7.5 DU/GA 58  
PUD’s, condos, apartments, commercial %impervious Separate curve numbers shall 
businesses, industrial areas & must be be selected for pervious and 
& subdivisions < 50 acres computed impervious portions of the site 
For a more detailed and complete description of land use curve numbers refer to chapter two (2) of the Soil Conservation Service’s Technical 
Release No. 55 , (210-VI-TR-55, Second Ed., June 1986). 
1 Composite CN’s may be computed for other combinations of open space cover type. 
2Where roof runoff and driveway runoff are infiltrated or dispersed according to the requirements in Chapter 3, the average percent impervious 
area may be adjusted in accordance with the procedure described under “Flow Credit for Roof Downspout Infiltration” (Section 3.1.1), and “Flow 
Credit for Roof Downspout Dispersion” (Section 3.1.2). 
3Assumes roof and driveway runoff is directed into street/storm system. 
4All the remaining pervious area (lawn) are considered to be in good condition for these curve numbers. 
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Subject CN - Downstream Analysis By ASR Date
Project 2150922

Area

acres

91 0.00 0
90 6.40 576
98 11.89 1165

18.29 1741

91 0 0
90 4.42 398
98 1.63 159

6.05 557

91 0.00 0
90 4.39 395
98 8.13 797

12.52 1192

91 1.44 131
90 18.32 1649
98 2.25 220

22.01 2000

91 0.00 0
90 24.79 2231
98 4.97 487

29.76 2718

91 0.00 0
90 10.11 909
98 8.51 833

18.61 1743

91 6.40 582
90 2.19 197
98 5.09 498

13.67 1277

D Impervious surfaces-pavement, roofs, etc.

    Totals
   Use CN 93

94
Basin 7

D Gravel roads & parking lots
D Open spaces-lawns, parks, golf courses, cemeteries

D Open spaces-lawns, parks, golf courses, cemeteries
D Impervious surfaces-pavement, roofs, etc.

    Totals
   Use CN

    Totals
   Use CN 91

Basin 6

D Gravel roads & parking lots

D Gravel roads & parking lots
D Open spaces-lawns, parks, golf courses, cemeteries
D Impervious surfaces-pavement, roofs, etc.

D Impervious surfaces-pavement, roofs, etc.

    Totals
   Use CN 91

Basin 5

95
Basin 4

D Gravel roads & parking lots
D Open spaces-lawns, parks, golf courses, cemeteries

D Open spaces-lawns, parks, golf courses, cemeteries
D Impervious surfaces-pavement, roofs, etc.

    Totals
   Use CN

    Totals
   Use CN 92

Basin 3

D Gravel roads & parking lots

D Gravel roads & parking lots
D Open spaces-lawns, parks, golf courses, cemeteries
D Impervious surfaces-pavement, roofs, etc.

D Impervious surfaces-pavement, roofs, etc.

    Totals
   Use CN 95

Basin 2

H
S

G
 D

Basin 1

D Gravel roads & parking lots
D Open spaces-lawns, parks, golf courses, cemeteries

Runoff Curve Number - Proposed

Soil Name and 
Hydrologic group

Cover Description                                                                                                                         CN Product of 
CN X area(cover type, treatment, and hydrologic condition; percent 

impervious; unconnected/connect impervious area ratio)

H
S

G
 A

H
S

G
 B

H
S

G
 C

Composite Curve Number Calculations 
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AreaTotal

oductTotal
WeightedCN

_

Pr_




Subject CN - Downstream Analysis By ASR Date
Project 2150922

Area

acres

91 6.50 592
90 6.57 591
98 19.76 1937

32.83 3119

91 0.00 0
90 1.18 106
98 4.71 462

5.89 568

91 0.00 0
90 2.28 205
98 9.12 894

11.40 1099
96

D Open spaces-lawns, parks, golf courses, cemeteries
D Impervious surfaces-pavement, roofs, etc.

    Totals
   Use CN

    Totals
   Use CN 96

Basin 10

D Gravel roads & parking lots

D Gravel roads & parking lots
D Open spaces-lawns, parks, golf courses, cemeteries
D Impervious surfaces-pavement, roofs, etc.

D Impervious surfaces-pavement, roofs, etc.

    Totals
   Use CN 95

Basin 9

H
S

G
 D

Basin 8

D Gravel roads & parking lots
D Open spaces-lawns, parks, golf courses, cemeteries

Runoff Curve Number - Proposed

Soil Name and 
Hydrologic group

Cover Description                                                                                                                         CN Product of 
CN X area(cover type, treatment, and hydrologic condition; percent 

impervious; unconnected/connect impervious area ratio)

H
S

G
 A

H
S

G
 B

H
S

G
 C

Composite Curve Number Calculations 

6/19/2015

 
AreaTotal

oductTotal
WeightedCN

_

Pr_




Time of Concentration

BY ASR DATE

Type 2 Type 2 Type 1 Type 4 Type 3

300 ft 300 ft 300 ft 300 ft 228 ft

2.6 in 2.6 in 2.6 in 2.6 in 2.6 in

0.00077 ft/ft 0.0132 ft/ft 0.06 ft/ft 0.017 ft/ft 0.0800 ft/ft

0.67 hr 0.21 hr 0.03 hr 0.51 hr 0.10 hr

202 ft 900 ft 556 ft 1348 ft 2500 ft

0.119 ft/ft 0.013 ft/ft 0.009 ft/ft 0.006 ft/ft 0.012 ft/ft

5.57 ft/s 1.84 ft/s 1.53 ft/s 1.25 ft/s 1.77 ft/s

0.010 hr 0.136 hr 0.101 hr 0.300 hr 0.393 hr

0 ft2 0 ft2 0 ft2 0 ft2 0 ft2

0 ft 0 ft 0 ft 0 ft 0 ft

0 ft/ft 0 ft/ft 0 ft/ft 0 ft/ft 0 ft/ft

0 ft 0 ft 0 ft 0 ft 0 ft

0.00 ft/s 0.00 ft/s 0.00 ft/s 0.00 ft/s 0.00 ft/s

0.00 ft 0.00 ft 0.00 ft 0.00 ft 0.00 ft

0.00 hr 0.00 hr 0.00 hr 0.00 hr 0.00 hr

0.68 hr 0.35 hr 0.14 hr 0.81 hr 0.49 hr
41 minutes 21 minutes 8 minutes 49 minutes 29 minutes

SHEET FLOW

SHALLOW CONCENTRATED FLOW

CHANNEL FLOW

VALUE VALUE
Unpaved Unpaved

Flow Length, L

Watercourse Slope*, s

OUTPUT
Average Velocity, V

Travel Time

INPUT VALUE

Travel Time

Watershed or Subarea Tc =
Watershed or Subarea Tc =

WATER RESOURCES GROUP

Basin 4

VALUE

Cultivated (residue > 
20%)
0.17

VALUE

OUTPUT

Channel Slope, s

Manning's "n" 0.013

INPUT

Average Velocity

Hydraulic Radius, r = a / Pw

0.24
Flow Length, L

0.240.24 0.24

VALUE VALUE
Cross Sectional Flow Area, a

Wetted Perimeter, Pw

VALUEVALUE VALUE

VALUE
Surface Description Unpaved UnpavedUnpaved

Land Slope, s

OUTPUT
Travel Time

Manning's "n" 0.05 0.06
Flow Length, L (<300 ft)

2-Yr 24 Hour Rainfall, P2

0.05 0.011

INPUT VALUE VALUE

Surface Description
Fallow (no residue) Cultivated (residue < 

20%)

VALUE VALUE

Fallow (no residue) Smooth Surface

Basin 1 Basin 5Basin 2 Basin 3

SUBJECT  
PROJECT NO. 21509220 6/19/2015

Time of Concentration - Downstream Analysis



Time of Concentration

BY ASR DATE

Type 4 Type 1 Type 4 Type 3 Type 4

285 ft 300 ft 300 ft 300 ft 282 ft

2.6 in 2.6 in 2.6 in 2.6 in 2.6 in

0.07 ft/ft 0.016 ft/ft 0.017 ft/ft 0.027 ft/ft 0.0180 ft/ft

0.28 hr 0.06 hr 0.51 hr 0.19 hr 0.48 hr

1170 ft 1384 ft 1348 ft 582 ft 605 ft

0.002 ft/ft 0.011 ft/ft 0.006 ft/ft 0.062 ft/ft 0.100 ft/ft

0.72 ft/s 1.69 ft/s 1.25 ft/s 4.02 ft/s 5.10 ft/s

0.450 hr 0.227 hr 0.300 hr 0.040 hr 0.033 hr

0 ft2 0 ft2 0 ft2 0 ft2 0 ft2

0 ft 0 ft 0 ft 0 ft 0 ft

0 ft/ft 0 ft/ft 0 ft/ft 0 ft/ft 0 ft/ft

0 ft 0 ft 0 ft 0 ft 0 ft

0.00 ft/s 0.00 ft/s 0.00 ft/s 0.00 ft/s 0.00 ft/s

0.00 ft 0.00 ft 0.00 ft 0.00 ft 0.00 ft

0.00 hr 0.00 hr 0.00 hr 0.00 hr 0.00 hr

0.73 hr 0.29 hr 0.81 hr 0.23 hr 0.51 hr
44 minutes 17 minutes 49 minutes 14 minutes 31 minutes

SHALLOW CONCENTRATED FLOW

CHANNEL FLOW

6/19/2015

Flow Length, L

Watercourse Slope*, s

OUTPUT
Average Velocity, V

Travel Time

VALUE
Surface Description Unpaved Unpaved Unpaved

WATER RESOURCES GROUP

0.24
Flow Length, L

OUTPUT
Average Velocity

Hydraulic Radius, r = a / Pw

Travel Time

Watershed or Subarea Tc =
Watershed or Subarea Tc =

VALUE
Cross Sectional Flow Area, a

Wetted Perimeter, Pw

Channel Slope, s

Manning's "n" 0.013 0.24 0.24 0.24

INPUT VALUE VALUE VALUE VALUE

Unpaved Unpaved
INPUT VALUE VALUE VALUE VALUE

Travel Time

Flow Length, L (<300 ft)

2-Yr 24 Hour Rainfall, P2

Land Slope, s

OUTPUT

Cultivated (residue > 
20%)

Manning's "n" 0.17 0.011 0.17 0.06 0.17

Surface Description Cultivated (residue > 
20%) Smooth Surface Cultivated (residue > 

20%)
Cultivated (residue < 

20%)

Basin 10

INPUT VALUE VALUE VALUE VALUE VALUE

Basin 8 Basin 9
SHEET FLOW

SUBJECT  
PROJECT NO. 21509220

Basin 6 Basin 7

Time of Concentration - Downstream Analysis



The Cove — Schematic Layout 

Downstream Analysis 
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The Cove — Schematic Layout 

Downstream Analysis 



Area Impervious Tc Rainfall Infiltration
acre % min. in in in cfs

SDMH O2* 12.52 65.0 0 8 4.00 0.63 3.37 18.57
SDMH O4 22 10.2 91 49 4.00 1.04 2.96 13.32
Basin 5 29.76 16.7 91 29 4.00 1.04 2.96 23.21
Basin 6 18.61 45.7 93 44 4.00 0.74 3.27 13.43
Basin 7 13.67 37.2 93 17 4.00 0.84 3.16 14.37
Basin 8* 32.83 80.0 98 49 4.00 0.63 3.37 23.28
Basin 9* 5.89 80.0 98 14 4.00 0.52 3.48 7.36
Basin 10* 11.4 80.0 97 31 4.00 0.52 3.48 10.28

Area Impervious Tc Rainfall Infiltration
acre % min. in in in cfs

SDMH O2* 12.52 65.0 0 8 4.50 0.64 3.86 21.20
SDMH O4 22 10.2 91 49 4.50 1.06 3.44 15.59
Basin 5 29.76 16.7 91 29 4.50 1.06 3.44 27.10
Basin 6 18.61 45.7 93 44 4.50 0.75 3.76 15.46
Basin 7 13.67 37.2 93 17 4.50 0.85 3.65 16.58
Basin 8* 32.83 80.0 98 49 4.50 0.64 3.86 26.69
Basin 9* 5.89 80.0 98 14 4.50 0.53 3.98 8.37
Basin 10* 11.4 80.0 97 31 4.50 0.53 3.98 11.70
* Note: These basins include assumed % impervious area under future development conditions.

XPSWMM RUNOFF DATA - 25-YR STORM EVENT - SUB-BASINS TO 36-INCH OUTFALL
THE COVE - OREGON CITY, OREGON

Node Information Runoff Information

Node Name Curve 
Number

Surface Runoff

XPSWMM RUNOFF DATA - 100-YR STORM EVENT - SUB-BASINS TO 36-INCH OUTFALL
THE COVE - OREGON CITY, OREGON

Node Information Runoff Information

Node Name Curve 
Number

Surface Runoff



Diameter Length Slope Design 
Capacity

Qmax/ 
Qdesign Max Flow Max 

Velocity
Max Flow 

Depth y/d0
US 

Ground 
Elev.

DS Ground 
Elev. US IE DS IE US Freeboard DS Freeboard US HGL DS HGL

ft ft % cfs cfs ft/s ft ft ft ft ft ft ft ft ft
P1 SDHM O1 EX-36 OUT 3.00 47.32 0.06 16.79 5.74 96.39 13.63 3.82 1.00 31.25 50.70 22.27 22.24 5.16 25.58 26.09 25.12
P2 SDMH O2 SDHM O1 4.00 376.41 0.88 134.70 0.72 96.39 10.22 3.62 0.91 35.32 31.25 25.78 22.27 6.81 5.16 28.51 26.09
P3 SDMH O3 SDMH O2 4.00 127.13 1.00 143.62 0.59 84.93 11.41 2.53 0.63 34.83 35.32 27.25 25.78 5.26 6.81 29.57 28.51
P4 SDMH O4 SDMH O3 4.00 58.56 3.71 276.51 0.31 84.90 17.53 2.12 0.53 41.65 34.83 29.62 27.25 10.44 5.26 31.21 29.57
RR XING Basin 5 N2 4.06 50.00 0.42 309.82 0.23 71.73 4.36 2.16 0.53 50.00 50.00 29.39 29.18 18.45 18.74 31.55 31.26
DL1 N3 Basin 5 3.50 16.00 -0.12 118.95 0.44 51.92 3.12 2.19 0.63 35.00 50.00 29.37 29.39 3.42 18.45 31.58 31.55
P5 N4 N3 4.00 11.50 0.17 59.90 0.87 51.91 7.26 2.24 0.56 42.92 35.00 29.39 29.37 11.29 3.42 31.63 31.58
P6 Basin 6 N4 4.00 511.00 0.30 78.86 0.17 13.38 3.73 2.24 0.56 38.00 42.92 30.93 29.39 5.86 11.29 32.14 31.63
36" Culvert N5 N4 3.00 343.50 0.49 46.92 0.85 39.92 5.58 3.24 1.00 36.61 42.92 31.09 29.39 2.28 11.29 34.33 31.63
WASH DITCH N11 N5 3.21 413.00 1.18 826.77 0.01 10.23 1.16 3.24 1.00 43.00 36.61 35.95 31.09 6.60 2.28 36.40 34.33
P7 Basin 10 N11 2.00 259.00 1.37 26.49 0.39 10.28 7.07 0.99 0.50 43.00 43.00 39.50 35.95 2.51 6.60 40.49 36.40
P8 Basin 8 N5 2.50 430.00 0.85 37.84 0.61 23.24 6.90 3.24 1.00 37.50 36.61 34.75 31.09 1.19 2.28 36.31 34.33
P9 Basin 9 N5 1.50 96.00 0.85 9.71 0.76 7.35 4.15 3.24 1.00 37.50 36.61 31.91 31.09 3.05 2.28 34.45 34.33
DITCH_E N6 N5 3.75 270.00 0.21 345.66 0.03 9.88 0.65 3.24 0.86 36.61 36.61 26.87 31.09 2.28 2.28 34.33 34.33
Box Culvert N7 N6 4.00 120.30 1.05 257.60 0.08 -18.99 -0.80 7.46 1.00 35.43 36.61 28.13 26.87 1.10 2.28 34.33 34.33
DITCH_W_1 N8 N7 3.00 247.00 1.20 293.65 0.03 8.86 1.24 6.20 1.00 35.24 35.43 31.10 28.13 0.91 1.10 34.33 34.33
Culvert_1 N9 N8 3.00 59.50 0.32 37.69 0.22 8.45 3.13 3.23 1.00 35.43 35.24 31.29 31.10 1.09 0.91 34.34 34.33
DITCH_W_2 N10 N9 2.50 272.00 0.47 462.96 0.02 10.22 0.91 3.05 1.00 35.26 35.43 32.57 31.29 0.92 1.09 34.34 34.34
CULVERT_2 Basin 7 N10 2.00 60.00 0.15 8.76 1.64 14.35 6.23 1.77 0.89 35.20 35.26 32.66 32.57 0.79 0.92 34.41 34.34
Dual12x12 N2 SDMH O4 12.00 257.50 0.01 369.56 0.10 35.89 1.86 1.61 0.13 50.00 41.65 29.18 29.62 18.74 10.44 31.26 31.21
Dual12x12 N2 SDMH O4 12.00 257.50 0.01 369.56 0.10 35.89 1.86 1.61 0.13 50.00 41.65 29.18 29.62 18.74 10.44 31.26 31.21

Diameter Length Slope Design 
Capacity

Qmax/ 
Qdesign Max Flow Max 

Velocity
Max Flow 

Depth y/d0
US 

Ground 
Elev.

DS Ground 
Elev. US IE DS IE US Freeboard DS Freeboard US HGL DS HGL

ft ft % cfs cfs ft/s ft ft ft ft ft ft ft ft ft
P1 SDHM O1 EX-36 OUT 3.00 47.32 0.06 16.79 6.58 110.43 15.59 4.26 1.00 31.25 50.70 22.27 22.24 4.72 25.46 26.53 25.24
P2 SDMH O2 SDHM O1 4.00 376.41 0.88 134.70 0.82 110.43 10.23 4.06 1.00 35.32 31.25 25.78 22.27 6.36 4.72 28.96 26.53
P3 SDMH O3 SDMH O2 4.00 127.13 1.00 143.62 0.68 97.46 11.52 2.98 0.75 34.83 35.32 27.25 25.78 4.94 6.36 29.89 28.96
P4 SDMH O4 SDMH O3 4.00 58.56 3.71 276.51 0.35 97.41 17.73 2.44 0.61 41.65 34.83 29.62 27.25 10.27 4.94 31.38 29.89
RR XING Basin 5 N2 4.06 50.00 0.42 309.82 0.27 82.43 4.46 2.30 0.57 50.00 50.00 29.39 29.18 18.31 18.57 31.69 31.43
DL1 N3 Basin 5 3.50 16.00 -0.12 118.95 0.51 60.43 3.20 2.34 0.67 35.00 50.00 29.37 29.39 3.27 18.31 31.73 31.69
P5 N4 N3 4.00 11.50 0.17 59.90 1.01 60.42 7.77 2.40 0.60 42.92 35.00 29.39 29.37 11.13 3.27 31.79 31.73
P6 Basin 6 N4 4.00 511.00 0.30 78.86 0.20 15.40 3.84 2.40 0.60 38.00 42.92 30.93 29.39 5.74 11.13 32.26 31.79
36" Culvert N5 N4 3.00 343.50 0.49 46.92 0.99 46.64 6.43 3.52 1.00 36.61 42.92 31.09 29.39 2.00 11.13 34.61 31.79
WASH DITCH N11 N5 3.21 413.00 1.18 826.77 0.01 11.64 1.45 3.52 1.00 43.00 36.61 35.95 31.09 6.57 2.00 36.43 34.61
P7 Basin 10 N11 2.00 259.00 1.37 26.49 0.44 11.70 7.34 1.07 0.53 43.00 43.00 39.50 35.95 2.43 6.57 40.57 36.43
P8 Basin 8 N5 2.50 430.00 0.85 37.84 0.70 26.61 7.11 3.52 1.00 37.50 36.61 34.75 31.09 0.99 2.00 36.51 34.61
P9 Basin 9 N5 1.50 96.00 0.85 9.71 0.86 8.36 4.71 3.52 1.00 37.50 36.61 31.91 31.09 2.72 2.00 34.78 34.61
DITCH_E N6 N5 3.75 270.00 0.21 345.66 0.03 10.78 0.65 3.52 0.94 36.61 36.61 26.87 31.09 2.00 2.00 34.61 34.61
Box Culvert N7 N6 4.00 120.30 1.05 257.60 0.08 -20.48 -0.86 7.74 1.00 35.43 36.61 28.13 26.87 0.82 2.00 34.61 34.61
DITCH_W_1 N8 N7 3.00 247.00 1.20 293.65 0.03 10.06 1.28 6.48 1.00 35.24 35.43 31.10 28.13 0.63 0.82 34.61 34.61
Culvert_1 N9 N8 3.00 59.50 0.32 37.69 0.26 9.82 3.24 3.51 1.00 35.43 35.24 31.29 31.10 0.81 0.63 34.62 34.61
DITCH_W_2 N10 N9 2.50 272.00 0.47 462.96 0.03 11.38 0.93 3.33 1.00 35.26 35.43 32.57 31.29 0.64 0.81 34.62 34.62
CULVERT_2 Basin 7 N10 2.00 60.00 0.15 8.76 1.89 16.56 6.19 2.07 1.00 35.20 35.26 32.66 32.57 0.47 0.64 34.73 34.62
Dual12x12 N2 SDMH O4 12.00 257.50 0.01 369.56 0.11 41.24 1.95 1.78 0.15 50.00 41.65 29.18 29.62 18.57 10.27 31.43 31.38
Dual12x12 N2 SDMH O4 12.00 257.50 0.01 369.56 0.11 41.24 1.95 1.78 0.15 50.00 41.65 29.18 29.62 18.57 10.27 31.43 31.38

XPSWMM CONVEYANCE DATA ( 25-YEAR STORM EVENT ) WITH POST BASINS AND UPGRADED STORM LINE IN MAIN STREET
OFFSITE TO EXISTING 36-INCH CULVERT - THE COVE - OREGON CITY, OREGON

Location Conduit Properties Conduit Results Conduit Profile

Link

Station

From To

XPSWMM CONVEYANCE DATA ( 100-YEAR STORM EVENT ) WITH POST BASINS AND UPGRADED STORM LINE IN MAIN STREET
OFFSITE TO EXISTING 36-INCH CULVERT - THE COVE - OREGON CITY, OREGON

Location Conduit Properties Conduit Results Conduit Profile

Link

Station

From To





The Cove - Phase 2 Floodplain Summary DATE: July 2, 2015



5415 SW Westgate Drive 
Suite 100 
Portland, Oregon 97221 
USA 

Phone  (503) 419-2500 
Fax (503) 419-2600 
 
 
www.cardno.com  

 
 
 
 

MEMORANDUM 
 

To: City of Oregon City  
 
From: Atalia Raskin, PE 
 Water Resource Senior Project Engineer  
 
Date: July 2, 2015 
 
Project: Cove: Garden Apartments 
Cardno#: 21509220 
Re: Floodplain Balance Report – Cut and Fill Calculations 
 
 
This memorandum highlights the cut and fill calculations completed at the Cove: Garden 
Apartments site to document compliance with the provisions of Oregon City Municipal Code 
(OCMC) Section 17.42 is in support of the Concept Development Plan (CDP).  
 
Floodplain Elevation 
The floodplain elevation was determined from the Flood Insurance Rate Map (FIRM) panel 
number 0276 of 1175 dated June 17, 2008. FEMA lists the Base Flood Elevation as 48 at the 
project site. Oregon City has a design flood elevation (DFE) that was set based on the 1996 flood 
inundation level. The DFE is 50.7 North American Vertical Datum of 1988 (NAVD88). This 
elevation is being used to determine cut and fill balance and applies to whole Cove development. 
 
Phase 1 of the project encroaches into the DFE as noted on the grading plan sheets included on 
sheets C3.0 – C3.6 in the Detailed Development Plan (DDP) plan set included in Exhibit B of the 
land use application package. 
 
 
Cut and Fill Calculations – Phase 1 
Cut and fill calculations were completed to ensure a balance of floodplain storage below the DFE. 
AutoCAD comparative surfaces were used to calculate the cut and fill information. A fixed 
elevation of 50.7 NAVD88 per the DFE, was used as a boundary to establish the amount of water 
storage volume below this elevation in existing and proposed conditions. The existing surface was 
generated from survey data.  
 
The resulting calculations found that approximately 107,984 cubic yards (CY) of fill will be placed 
below 50.7 NAVD88 in Phase 1 of the project. This fill amount will be balanced with the following 
compensatory measures: 

• Excavation of approximately 3,819 CY of material from Lot 1. 
• Excavation of approximately 81,710 CY of material from the North Park 
• Allocation of 22,455 CY of floodplain storage created with the City’s “jughandle” project, 

per the April 1, 2015 Soil Excavation and Site Improvement Agreement between Grand 
Cove LLC (GCLLC) and the Urban Renewal Commission of the City of Oregon City 
(URC). 
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Cut and Fill Calculations – Phase 2 

It is anticipated that approximately 77,000 CY of additional fill will be placed below the DFE on 
Lots 3, 4, 5, 6 and 7 in Phase 2. It is anticipated that approximately 74,000 CY of floodplain 
capacity will be created in Phase 2 with excavation at Lot 1 and that Main Street improvements 
completed with Phase 2 will result in an additional 3,000 CY of floodplain storage creation below 
the DFE. No further floodplain fill is anticipated with future phases. It is anticipated that a refined 
assessment of compliance with OCMC Section 17.42 will be prepared and provided in conjunction 
with the Detailed Development Plan (DDP) application submitted with Phase 2 after more detailed 
grading plans are created and final grades are established at the completion of Phase 1 grading 
activities.   

 
Attachments: 

> The Cove – Phase 1 Floodplain Summary Plan 
> The Cove – Phase 2 Floodplain Summary Plan 



Specifications

EPA: 1.2 ft2

(0.11 m2)

Length: 17-1/2”
(44.5 cm)

Width: 17-1/2”
(44.5 cm)

Height: 7-1/8”
(18.1 cm)

Weight 
(max):

36 lbs.
(16.4 kg)

NOTES

1 MVOLT driver operates on any line voltage from 120-277V (50/60 
Hz). Single fuse (SF) requires 120, 277 or 347 voltage option. Double 
fuse (DF) requires 208, 240 or 480 voltage option.

2 9” or 12” arm is required when two or more luminaires are oriented 
on a 90° drilling pattern. 

3 Available as a separate combination accessory: PUMBAK (finish) U.
4 PIR specifies the SensorSwitch SBGR-10-ODP control; PIRH specifies 

the SensorSwitch SBGR-6-ODP control; see Motion Sensor Guide for 
details. Dimming driver standard. 

5 Maximum ambient temperature with 347V or 480V is 30°C. 
6 Requires an additional switched circuit with same phase as main 

luminaire power. Supply circuit and control circuit are required to be 
in the same phase.

7 Dimming driver standard. MVOLT only. 
8 Also available as a separate accessory; see Accessories information 

at left.
9 Requires luminaire to be specified with PER option. Ordered and 

shipped as a separate line item.

Accessories
Ordered and shipped separately. 

DLL127F 1.5 JU Photocell - SSL twist-lock (120-277V) 9

DLL347F 1.5 CUL JU Photocell - SSL twist-lock (347V) 9

DLL480F 1.5 CUL JU Photocell - SSL twist-lock (480V) 9

SC U Shorting cap 9

KADLEDHS 20C U Houseside shield for 20 LED unit
KADLEDHS 30C U Houseside shield for 30 LED unit
KADLEDHS 40C U Houseside shield for 40 LED unit
KADLEDHS 60C U Houseside shield for 60 LED unit
KMA DDBXD U Mast arm adapter (specify finish)
KADWG U Wire guard accessory
PUMBAK DDBXD U* Square and round pole universal mount-

ing bracket adaptor (specify finish)

Stock configurations are offered for shorter lead times:

Standard Part Number Stock Part Number

KAD LED 30C 1000 40K R3 MVOLT PUMBAK09 DDBXD KADL 30C 40K R3

KAD LED 30C 1000 40K R5 MVOLT PUMBAK09 DDBXD KADL 30C 40K R5

KAD LED 40C 1000 40K R3 MVOLT PUMBAK09 DDBXD KADL 40C 40K R3

KAD LED 40C 1000 40K R5 MVOLT PUMBAK09 DDBXD KADL 40C 40K R5

KAD LED 30C 1000 40K R3 MVOLT PUMBAK09 PIRH DDBXD KADL 30C 40K R3 PIRH

KAD LED 30C 1000 40K R5 MVOLT PUMBAK09 PIRH DDBXD KADL 30C 40K R5 PIRH

KAD LED 40C 1000 40K R3 MVOLT PUMBAK09 PIRH DDBXD KADL 40C 40K R3 PIRH

KAD LED 40C 1000 40K R5 MVOLT PUMBAK09 PIRH DDBXD KADL 40C 40K R5 PIRH

KAD LED
LED Area Luminaire

Ordering Information EXAMPLE: KAD LED 40C 1000 40K R5 MVOLT PUMBAK04 DDBXD

Catalog 
Number

Notes

Type

One Lithonia Way  •  Conyers, Georgia 30012  •  Phone: 800.279.8041  •  Fax: 770.918.1209  •  www.lithonia.com
© 2012-2015 Acuity Brands Lighting, Inc.  All rights reserved. 
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Introduction

The Contour® Series luminaires offer traditional square 
dayforms with softened edges for a versatile look that 
complements many applications. The KAD LED combines 
the latest in LED technology with the familiar aesthetic of the 
Contour® Series for stylish, high-performance illumination 
that lasts. It is ideal for replacing 100- 400W metal halide in 
area lighting applications with typical energy savings of 70% 
and expected service life of over 100,000 hours. 

For more control options, visit DTL and ROAM online.
*Round pole top must be 3.25” O.D. minimum.

L

H

KAD LED

  Series LEDs Drive current CCT Distribution Voltage Mounting2

KAD LED 20C 20 LEDs
30C 30 LEDs
40C 40 LEDs
60C 60 LEDs

530 530 mA
700 700 mA
1000 1000 mA 

30K 3000 K

40K 4000 K

50K 5000 K

R2 Type II

R3 Type III

R4 Type IV

R5 Type V

MVOLT

120 1

208 1

240 1

277 1

347

480

Shipped included
PUMBAK__ Universal mounting adaptor 3

SPD__ Square pole
RPD__ Round pole
WBD__ Wall bracket
WWD__ Wood pole or wall

04 4" arm
06 6" arm
09 9" arm
12 12" arm

Shipped separately

DAD12P Degree arm (pole)

DAD12WB Degree arm (wall)

Options Finish (required)

Shipped installed

PER7 NEMA twist-lock receptacle only (no 
controls)

SF Single fuse (120, 277, 347V) 1

DF Double fuse (208, 240, 480V) 1

PIR Motion sensor, 8-15’ mounting height 4,5

PIRH Motion sensor, 15-30’ mounting 
height 4,5

BL30 Bi-level switched dimming, 
30% 5,6,7

BL50 Bi-level switched dimming, 
50% 5,6,7

PNMTDD3 Part night, dim till dawn 5,6

PNMT5D3 Part night, dim 5 hrs 5,6

PNMT6D3 Part night, dim 6 hrs 5,6

PNMT7D3 Part night, dim 7 hrs 5,6

HS Houseside shield 7

Shipped separately 8

WG Wire guard

KMA Mast arm 
external fitter

DDBXD Dark bronze
DBLXD Black
DNAXD Natural 

aluminum
DWHXD White

DDBTXD Textured dark bronze
DBLBXD Textured black
DNATXD Textured natural 

aluminum
DWHGXD Textured white

Rev. 05/06/15

KAD-LED

http://www.lithonia.com
http://www.lithonia.com
http://www.lithonia.com/commercial/kad-led.html
http://www.lithonia.com/Micro_Webs/ArchitecturalColors/
http://www.lithonia.com/Micro_Webs/NightTimeFriendly/
http://www.designlights.org
http://www.sensorswitch.com/OnlineCatalog.aspx?sn=SBGR+10+ODP
http://www.sensorswitch.com/OnlineCatalog.aspx?sn=SBGR+10+ODP
http://www.acuitybrandslighting.com/library/ll/documents/specsheets/motion-sensor-guide.pdf
http://www.darktolight.com/
http://www.roamservices.net/
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KAD-LED

Lumen values are from photometric tests performed in accordance with IESNA LM-79-08. Data is considered to be representative of the configurations shown, within the tolerances allowed by Lighting Facts.  
Contact factory for performance data on any configurations not shown here.

LEDs
Drive Current 

(mA)
System 
Watts

Dist. 
Type

30K

(3000 K, 70 CRI)

40K

(4000 K, 70 CRI)

50K

(5000 K, 70 CRI)
Lumens B U G LPW Lumens B U G LPW Lumens B U G LPW

20C

(20 LEDs)

530 mA 35 W

R2 3,615 1 0 1 95 3,846 1 0 1 101 3,860 1 0 1 102

R3 3,600 1 0 1 95 3,830 1 0 1 101 3,844 1 0 1 101

R4 3,605 1 0 1 95 3,835 1 0 1 101 3,849 1 0 1 101

R5 3,826 2 0 1 101 4,070 3 0 1 107 4,084 3 0 1 107

700 mA 46 W

R2 4,537 1 0 1 95 4,827 1 0 1 101 4,844 1 0 2 101

R3 4,519 1 0 2 94 4,807 1 0 2 100 4,825 1 0 2 101

R4 4,524 1 0 2 94 4,813 1 0 2 100 4,830 1 0 2 101

R5 4,802 3 0 1 100 5,108 3 0 1 106 5,126 3 0 1 107

1000 mA 73 W

R2 6,203 1 0 2 86 6,598 2 0 2 92 6,622 2 0 2 92

R3 6,177 1 0 2 86 6,571 1 0 2 91 6,595 1 0 2 92

R4 6,185 1 0 2 86 6,579 1 0 2 91 6,603 1 0 2 92

R5 6,564 3 0 1 91 6,983 3 0 1 97 7,008 3 0 1 97

30C

(30 LEDs)

530 mA 53 W

R2 5,328 1 0 2 99 5,669 1 0 2 105 5,689 1 0 2 105

R3 5,307 1 0 2 98 5,645 1 0 2 105 5,666 1 0 2 105

R4 5,313 1 0 2 98 5,652 1 0 2 105 5,672 1 0 2 105

R5 5,639 3 0 1 104 5,999 3 0 1 111 6,020 3 0 1 111

700 mA 69 W

R2 6,674 2 0 2 95 7,100 2 0 2 101 7,126 2 0 2 102

R3 6,647 1 0 2 95 7,071 2 0 2 101 7,097 2 0 2 101

R4 6,655 1 0 2 95 7,080 1 0 2 101 7,105 1 0 2 102

R5 7,063 3 0 2 101 7,514 3 0 2 107 7,541 3 0 2 108

1000 mA 108 W

R2 8,881 2 0 2 84 9,448 2 0 2 89 9,482 2 0 2 89

R3 8,844 2 0 2 83 9,409 2 0 2 89 9,443 2 0 2 89

R4 8,855 2 0 2 84 9,420 2 0 2 89 9,454 2 0 2 89

R5 9,398 3 0 2 89 9,998 4 0 2 94 10,034 4 0 2 95

40C

(40 LEDs)

530 mA 71 W

R2 7,034 2 0 2 102 7,483 2 0 2 108 7,510 2 0 2 109

R3 7,005 2 0 2 102 7,453 2 0 2 108 7,479 2 0 2 108

R4 7,014 1 0 2 102 7,462 1 0 2 108 7,488 1 0 2 109

R5 7,444 3 0 2 108 7,919 3 0 2 115 7,947 3 0 2 115

700 mA 94 W

R2 8,737 2 0 2 96 9,295 2 0 2 102 9,329 2 0 2 103

R3 8,701 2 0 2 96 9,257 2 0 2 102 9,290 2 0 2 102

R4 8,712 2 0 2 96 9,268 2 0 2 102 9,301 2 0 2 102

R5 9,246 3 0 2 102 9,836 4 0 2 108 9,871 4 0 2 108

1000 mA 141 W

R2 11,537 2 0 2 82 12,273 2 0 2 88 12,322 2 0 2 88

R3 11,489 2 0 3 82 12,223 2 0 3 87 12,272 2 0 3 88

R4 11,503 2 0 3 82 12,237 2 0 3 87 12,286 2 0 3 88

R5 12,208 4 0 2 87 12,988 4 0 2 93 13,039 4 0 2 93

60C

(60 LEDs)

530 mA 103 W

R2 10,334 2 0 2 102 10,993 2 0 2 109 11,033 2 0 2 109

R3 10,291 2 0 2 102 10,948 2 0 2 108 10,988 2 0 2 109

R4 10,304 2 0 2 102 10,961 2 0 2 109 11,001 2 0 2 109

R5 10,935 4 0 2 108 11,633 4 0 2 115 11,675 4 0 2 116

700 mA 137 W

R2 12,871 2 0 2 96 13,692 3 0 3 102 13,742 3 0 3 103

R3 12,818 2 0 3 96 13,636 2 0 3 102 13,685 2 0 3 102

R4 12,833 2 0 3 96 13,653 2 0 3 102 13,702 2 0 3 102

R5 13,620 4 0 2 102 14,489 4 0 2 108 14,541 4 0 2 109

1000 mA 216 W

R2 16,336 3 0 3 76 17,379 3 0 3 80 17,440 3 0 3 81

R3 16,268 3 0 3 75 17,307 3 0 4 80 17,368 3 0 4 80

R4 16,288 3 0 3 75 17,328 3 0 4 80 17,389 3 0 4 81

R5 17,286 4 0 2 80 18,390 4 0 2 85 18,455 4 0 2 85

Performance Data

Lumen Output

Tenon O.D. Single Unit 2 at 180°   2 at 90° † 3 at 120°   3 at 90° †   4 at 90° †

2-3/8” T20-190 T20-280 T20-290   T20-320 † T20-390 T20-490
2-7/8” T25-190 T25-280 T25-290 T25-320 T25-390 T25-490

4” T35-190 T35-280 T35-290 T35-320 T35-390 T35-490

Tenon Mounting Slipfitter **

** For round pole mounting (RPDXX) only.           † Requires 9” or 12” arm.

Template #5 Top of Pole
9/16" 
Diameter 
(3 places)

2-1/8"

2-1/8"

9/16” 

Dia.

(3 PLCS)

Drilling

http://www.lithonia.com
http://www.lithonia.com
http://www.acuitybrandslighting.com/Library/LL/documents/SpecSheets/TD-drill5.pdf


To see complete photometric reports or download .ies files for this product, visit Lithonia Lighting’s KAD LED homepage. Photometric Diagrams
Isofootcandle plots for the KAD LED 60C 1000 40K. Distances are in units of mounting height (20’).
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Electrical Load

FEATURES & SPECIFICATIONS

 INTENDED USE 
The energy savings and long life of the KAD LED area luminaire make it a reliable choice for 
illuminating streets, walkways, parking lots, and surrounding areas. 

 CONSTRUCTION 
Single-piece die-cast, aluminum housing with contoured edges has a 0.12” nominal wall thickness. 
Die-cast door frame has an impact-resistant, tempered glass lens that is fully gasketed with one 
piece tubular silicone.

 FINISH 
Exterior parts are protected by a zinc-infused Super Durable TGIC thermoset powder coat finish 
that provides superior resistance to corrosion and weathering. A tightly controlled multi-stage 
process ensures a minimum 3 mils thickness for a finish that can withstand extreme climate 
changes without cracking or peeling.

 OPTICS 
Precision-molded refractive acrylic lenses are available in four distributions. Light engines are 
available in standard 4000K, 3000K or 5000K (70 CRI) configurations.

 ELECTRICAL 
Light engine consists of high-efficacy LEDs mounted to a metal-core circuit board and aluminum 
heat sink, ensuring optimal thermal management and long life. Class 1 electronic driver has a power 
factor >90%, THD <20%, and has an expected life of 100,000 hours with <1% failure rate. Easily-
serviceable surge protection device meets a minimum Category C Low (per ANSI/IEEE C62.41.2).

 INSTALLATION 
Included universal mounting block and extruded aluminum arm facilitate quick and easy 
installation using nearly any existing drilling pattern. Stainless steel bolts fasten the luminaire 
to the mounting block securing it to poles or walls.  The KAD LED can withstand up to a 1.5 
G vibration load rating per ANSI C136.31. The KAD LED also utilizes the standard K-Series 
(Template #5) for pole drilling.

 LISTINGS 
CSA certified to U.S. and Canadian standards. Luminaire is IP65 rated. Rated for -40°C 
minimum ambient. DesignLights Consortium® (DLC) qualified product. Not all versions of 
this product may be DLC qualified. Please check the DLC Qualified Products List at www.
designlights.org to confirm which versions are qualified.

 WARRANTY 
5-year limited warranty. Complete warranty terms located at 
www.acuitybrands.com/CustomerResources/Terms_and_conditions.aspx.

 Note: Actual performance may differ as a result of end-user environment and application. 
All values are design or typical values, measured under laboratory conditions at 25°C.
Specifications subject to change without notice.

Performance Data

One Lithonia Way  •  Conyers, Georgia 30012  •  Phone: 800.279.8041  •  Fax: 770.918.1209  •  www.lithonia.com
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Use these factors to determine relative lumen output for average ambient temperatures 
from 0-40°C (32-104°F).

Lumen Ambient Temperature (LAT) Multipliers

Ambient Lumen Multiplier
0°C  32°F 1.02

10°C  50°F 1.01

20°C 68°F 1.00

25°C 77°F 1.00

30°C 86°F 1.00

40°C  104°F 0.99

Projected LED Lumen Maintenance
Data references the extrapolated performance projections for the KAD LED platform in 
a 25°C ambient, based on 10,000 hours of LED testing (tested per IESNA LM-80-08 and 
projected per IESNA TM-21-11).

To calculate LLF, use the lumen maintenance factor that corresponds to the desired number 
of operating hours below. For other lumen maintenance values, contact factory.

KAD-LED

Current (A)

Number 
 of LEDs Drive Current (mA) System Watts 120 208 240 277 347 480

20

530 35 0.30 0.18 0.16 0.15  -  - 
700 46 0.39 0.23 0.20 0.18 0.15 0.12

1000 73 0.61 0.35 0.31 0.27 0.22 0.17

30

530 5 3 0.44 0.26 0.23 0.20  -  - 
700 69 0.58 0.34 0.29 0.26 0.21 0.16

1000 108 0.90 0.52 0.46 0.40 0.32 0.24

40

530 71 0.60 0.35 0.32 0.29 0.21 0.16
700 94 0.79 0.46 0.41 0.36 0.27 0.20

1000 141 1.18 0.68 0.59 0.52 0.42 0.30

60

530 103 0.87 0.50 0.44 0.39 0.29 0.22
700 137 1.15 0.66 0.58 0.51 0.40 0.29

1000 216 1.81 1.04 0.92 0.81 0.63 0.47

Operating Hours 0 25,000 50,000 100,000

Lumen Maintenance 
Factor

KAD LED 60C 1000

1.0 0.91 0.86 0.76

KAD LED 40C 1000

1.0 0.93 0.88 0.79

KAD LED 60C 700

1.0 0.98 0.97 0.94

NOTE: All ratings in this table are for a nominal system operated at 25°C ambient 
temperature.  Current and power specifications in this table do not include branch circuit 
derating specified in the National Electrical Code. Please observe all applicable electrical 
codes and ratings.

http://www.lithonia.com/commercial/kad-led.html
www.acuitybrands.com/CustomerResources/Terms_and_conditions.aspx
http://www.lithonia.com
http://www.lithonia.com


D-Series Size 1
LED Area Luminaire

Catalog 
Number

Notes

Type

Introduction
The modern styling of the D-Series is striking 
yet unobtrusive - making a bold, progressive 
statement even as it blends seamlessly with its 
environment. 
The D-Series distills the benefits of the latest in 
LED technology into a high performance, high 
efficacy, long-life luminaire. The outstanding 
photometric performance results in sites with 
excellent uniformity, greater pole spacing and 
lower power density. It is ideal for replacing 100 – 
400W metal halide in pedestrian and area lighting 
applications with typical energy savings of 65% 
and expected service life of over 100,000 hours.

Hit the Tab key or mouse over the page to see all interactive elements.
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Ordering Information EXAMPLE: DSX1 LED 60C 1000 40K T3M MVOLT SPA DDBXD

DSX1LED

Series LEDs Drive current Color temperature Distribution Voltage Mounting

DSX1 LED Forward optics
30C 30 LEDs (one engine)
40C 40 LEDs (two engines)
60C 60 LEDs (two engines)
Rotated optics 1

60C 60 LEDs (two engines)

530 530 mA
700 700 mA
1000 1000 mA 

(1 A)

30K 3000 K
40K 4000 K
50K 5000 K
AMBPC Amber 

phosphor 
converted 2

T1S Type I Short
T2S Type II Short
T2M Type II Medium
T3S Type III Short
T3M Type III Medium
T4M Type IV Medium

TFTM Forward Throw 
Medium

T5VS Type V Very Short
T5S Type V Short
T5M Type V Medium
T5W Type V Wide

MVOLT 3

120 3

208 3

240 3

277 3

347 4

480 4 

Shipped included
SPA Square pole mounting
RPA Round pole mounting
WBA Wall bracket
SPUMBA Square pole universal mounting adaptor 5

RPUMBA Round pole universal mounting adaptor 5

Shipped separately6

KMA8 DDBXD U Mast arm mounting bracket adaptor 
(specify finish) 4

Control options Other options Finish (required) 

Shipped installed
PER NEMA twist-lock receptacle only (no controls) 7

PER5 Five-wire receptacle only (no controls) 7,8

PER7 Seven-wire receptacle only (no controls) 7,8

DMG 0-10V dimming driver (no controls) 9

DCR Dimmable and controllable via ROAM® (no controls) 10

DS Dual switching 11,12

PIR Motion sensor, 8-15’ mounting height 13

PIRH Motion sensor, 15-30’ mounting height 13

BL30 Bi-level switched dimming, 30% 12,14

BL50 Bi-level switched dimming, 50% 12,14

PNMTDD3 Part night, dim till dawn 14

PNMT5D3 Part night, dim 5 hrs 14

PNMT6D3 Part night, dim 6 hrs 14

PNMT7D3 Part night, dim 7 hrs 14

Shipped installed
HS House-side shield 15

WTB Utility terminal block 16

SF Single fuse (120, 277, 347V) 17

DF Double fuse (208, 240, 480V) 17

L90 Left rotated optics 18

R90 Right rotated optics 18

DDBXD Dark bronze
DBLXD Black
DNAXD Natural aluminum
DWHXD White
DDBTXD Textured dark bronze
DBLBXD Textured black
DNATXD Textured natural aluminum
DWHGXD Textured white

Specifications
EPA: 1.2 ft2

(0.11 m2)

Length: 33”
(83.8 cm)

Width: 13”
(33.0 cm)

Height: 7-1/2”
(19.0 cm)

Weight 
(max):

27 lbs
(12.2 kg)

NOTES
1 Rotated optics only available with 60C.
2 AMBPC only available with 530mA or 700mA.
3 MVOLT driver operates on any line voltage from 120-277V (50/60 Hz). Specify 120, 

208, 240 or 277 options only when ordering with fusing (SF, DF options).
4 Not available with single board, 530mA product (30C 530, or 60C 530 DS). Not 

available with DCR, BL30 or BL50.
5 Available as a separate combination accessory: PUMBA (finish) U; 1.5 G vibration load 

rating per ANCI C136.31.
6 Must be ordered as a separate accessory; see Accessories information. For use with 

2-3/8” mast arm (not included).
7 Photocell ordered and shipped as a separate line item from Acuity Brands Controls. 

See accessories. Not available with DS option. 
8 If ROAM node required, it must be ordered and shipped as a separate line item from 

Acuity Brands Controls. Not available with DCR. 
9 DMG option for 347v or 480v requires 1000mA.
10 Specifies a ROAM® enabled luminaire with 0-10V dimming capability; PER option 

required. Not available with 347 or 480V. Additional hardware and services required 
for ROAM® deployment; must be purchased separately. Call 1-800-442-6745 or 
email: sales@roamservices.net. N/A with BL30, BL50, DS, PIR or PIRH.
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For more control options, visit DTL and ROAM online.

Controls & Shields
DLL127F 1.5 JU Photocell - SSL twist-lock (120-277V) 19

DLL347F 1.5 CUL JU Photocell - SSL twist-lock (347V) 19

DLL480F 1.5 CUL JU Photocell - SSL twist-lock (480V) 19

SC U Shorting cap 19

DSX1HS 30C U House-side shield for 30 LED unit

DSX1HS 40C U House-side shield for 40 LED unit
DSX1HS 60C U House-side shield for 60 LED unit

PUMBA DDBXD U* Square and round pole universal 
mounting bracket (specify finish)

KMA8 DDBXD U Mast arm mounting bracket adaptor 
(specify finish) 6

11 Requires 40C or 60C. Provides 50/50 luminaire operation via two independent drivers 
on two separate circuits. N/A with PER, DCR, WTB, PIR, or PIRH.

12 Requires an additional switched circuit.
13 PIR specifies the SensorSwitch SBGR-10-ODP control; PIRH specifies the 

SensorSwitch SBGR-6-ODP control; see Motion Sensor Guide for details. Dimming 
driver standard. Not available with DS or DCR.

14 Dimming driver standard. MVOLT only. Not available with 347, 480, DCR, DS or PIRH.
15 Also available as a separate accessory; see Accessories information. 
16 WTB not available with DS.
17 Single fuse (SF) requires 120, 277 or 347 voltage option. Double fuse (DF) requires 

208, 240 or 480 voltage option.
18 Available with 60 LEDs (60C option) only. 
19 Requires luminaire to be specified with PER option. Ordered and shipped as a 

separate line item from Acuity Brands Control.
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Visit Lithonia Lighting’s POLES CENTRAL to see our wide 
selection of poles, accessories and educational tools.

*Round pole top must be 3.25” O.D. minimum.
**For round pole mounting (RPA) only.

DSX1 shares a unique drilling pattern with the AERIS™ family. Specify 
this drilling pattern when specifying poles, per the table below. 

 DM19AS Single unit  DM29AS 2 at 90° *
 DM28AS 2 at 180°  DM39AS 3 at 90° *
 DM49AS 4 at 90° * DM32AS 3 at 120° **

Example: SSA 20 4C DM19AS DDBXD

 Tenon O.D. Single Unit 2 at 180° 2 at 90° 3 at 120° 3 at 90° 4 at 90°
2-3/8” AST20-190 AST20-280 AST20-290 AST20-320 AST20-390 AST20-490
2-7/8” AST25-190 AST25-280 AST25-290 AST25-320 AST25-390 AST25-490

4” AST35-190 AST35-280 AST35-290 AST35-320 AST35-390 AST35-490

Tenon Mounting Slipfitter **

Drilling
Top of Pole

0.563”

2.650”

1.325”
0.400”
(2 PLCS)

Template #8

To see complete photometric reports or download .ies files for this product, visit Lithonia Lighting’s D-Series Area Size 1 homepage. Photometric Diagrams
Isofootcandle plots for the DSX1 LED 60C 1000 40K. Distances are in units of mounting height (20’).
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Performance Data

Current (A)

Number 
 of LEDs

Drive Current 
(mA)

System 
Watts 120 208 240 277 347 480

30

530 52 0.52 0.30 0.26 0.23 -- --
700 68 0.68 0.39 0.34 0.30 0.24 0.17

1000 105 1.03 0.59 0.51 0.45 0.36 0.26

40

530 68 0.67 0.39 0.34 0.29 0.23 0.17
700 89 0.89 0.51 0.44 0.38 0.31 0.22

1000 138 1.35 0.78 0.67 0.58 0.47 0.34

60

530 99 0.97 0.56 0.48 0.42 0.34 0.24
700 131 1.29 0.74 0.65 0.56 0.45 0.32

1000 209 1.98 1.14 0.99 0.86 0.69 0.50

Electrical Load
Use these factors to determine relative lumen output for average ambient temperatures 
from 0-40°C (32-104°F).

Lumen Ambient Temperature (LAT) Multipliers

Ambient Lumen Multiplier

0°C  32°F 1.02

10°C  50°F 1.01

20°C 68°F 1.00

25°C 77°F 1.00

30°C 86°F 1.00

40°C  104°F 0.99

Projected LED Lumen Maintenance
Data references the extrapolated performance projections for the platforms noted in a 
25°C ambient, based on 10,000 hours of LED testing (tested per IESNA LM-80-08 and 
projected per IESNA TM-21-11).

To calculate LLF, use the lumen maintenance factor that corresponds to the desired number 
of operating hours below. For other lumen maintenance values, contact factory.

Operating Hours 0 25,000 50,000 100,000

Lumen Maintenance 
Factor

DSX1 LED 60C 1000

1.0 0.95 0.93 0.88

DSX1 LED 60C 700

1.0 0.99 0.98 0.96

http://www.lithonia.com
http://www.lithonia.com
http://polescentral.acuitybrands.com/Homepage.aspx
http://www.lithonia.com/commercial/D-Series%20Area.html?pt=Outdoor
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Lumen values are from photometric tests performed in accordance with IESNA LM-79-08. Data is considered to be representative of the configurations shown, within the tolerances allowed by Lighting 
Facts. Contact factory for performance data on any configurations not shown here.

LEDs
Drive 

Current 
(mA)

System 
Watts

Dist.

Type

30K 
(3000 K, 70 CRI)

40K 
(4000 K, 70 CRI)

50K 
(5000 K, 70 CRI)

AMBPC 
(Amber Phosphor Converted)

Lumens B U G LPW Lumens B U G LPW Lumens B U G LPW Lumens B U G LPW

30C  
(30 LEDs)

700 mA 68 W

T1S 5,697 1 0 1 84 7,127 2 0 2 105 7,180 2 0 2 106 4,561 1 0 1 67
T2S 5,967 2 0 2 88 7,465 2 0 2 110 7,521 2 0 2 111 4,777 1 0 1 70
T2M 5,773 1 0 2 85 7,222 2 0 2 106 7,276 2 0 2 107 4,622 1 0 2 68
T3S 5,901 1 0 2 87 7,382 2 0 2 109 7,437 2 0 2 109 4,724 1 0 1 69
T3M 5,872 1 0 2 86 7,346 2 0 2 108 7,401 2 0 2 109 4,701 1 0 2 69
T4M 5,882 1 0 2 87 7,359 2 0 2 108 7,414 2 0 2 109 4,709 1 0 2 69
TFTM 5,793 1 0 2 85 7,247 1 0 2 107 7,301 1 0 2 107 4,638 1 0 2 68
T5VS 6,148 2 0 0 90 7,691 3 0 1 113 7,749 3 0 1 114 4,922 2 0 0 72
T5S 6,074 2 0 0 89 7,598 3 0 0 112 7,655 3 0 0 113 4,863 2 0 0 72
T5M 6,150 3 0 1 90 7,694 3 0 2 113 7,752 3 0 2 114 4,924 3 0 1 72
T5W 5,979 3 0 1 88 7,479 3 0 2 110 7,536 3 0 2 111 4,787 3 0 1 70

1000 mA 105 W

T1S 7,913 2 0 2 75 9,899 2 0 2 94 9,973 2 0 2 95
T2S 8,288 2 0 2 79 10,368 2 0 2 99 10,446 2 0 2 99
T2M 8,019 2 0 2 76 10,031 2 0 3 96 10,106 2 0 3 96
T3S 8,196 2 0 2 78 10,253 2 0 2 98 10,330 2 0 2 98
T3M 8,156 2 0 2 78 10,202 2 0 2 97 10,279 2 0 2 98
T4M 8,170 2 0 2 78 10,220 2 0 2 97 10,297 2 0 2 98
TFTM 8,046 2 0 2 77 10,065 2 0 3 96 10,141 2 0 3 97
T5VS 8,539 3 0 1 81 10,682 3 0 1 102 10,762 3 0 1 102
T5S 8,436 3 0 1 80 10,553 3 0 1 101 10,632 3 0 1 101
T5M 8,542 3 0 2 81 10,686 4 0 2 102 10,766 4 0 2 103
T5W 8,304 3 0 2 79 10,388 4 0 2 99 10,466 4 0 2 100

40C  
(40 LEDs)

700 mA 89 W

T1S 7,511 2 0 2 84 9,396 2 0 2 106 9,467 2 0 2 90 6,014 1 0 1 68
T2S 7,868 2 0 2 88 9,842 2 0 2 111 9,916 2 0 2 94 6,299 2 0 2 71
T2M 7,612 2 0 2 86 9,522 2 0 3 107 9,594 2 0 3 91 6,094 2 0 2 68
T3S 7,780 2 0 2 87 9,733 2 0 2 109 9,806 2 0 2 93 6,229 1 0 2 70
T3M 7,742 2 0 2 87 9,685 2 0 2 109 9,758 2 0 2 93 6,198 2 0 2 70
T4M 7,756 2 0 2 87 9,702 2 0 2 109 9,775 2 0 2 93 6,209 1 0 2 70
TFTM 7,638 2 0 2 86 9,555 2 0 2 107 9,627 2 0 2 92 6,115 1 0 2 69
T5VS 8,106 3 0 1 91 10,140 3 0 1 114 10,216 3 0 1 97 6,490 2 0 0 73
T5S 8,008 3 0 1 90 10,017 3 0 1 113 10,093 3 0 1 96 6,411 2 0 0 72
T5M 8,109 3 0 2 91 10,144 4 0 2 114 10,220 4 0 2 97 6,492 3 0 1 73
T5W 7,883 3 0 2 89 9,861 4 0 2 111 9,936 4 0 2 95 6,311 3 0 2 71

1000 mA 138 W

T1S 10,384 2 0 2 75 12,990 3 0 3 94 13,088 3 0 3 95
T2S 10,876 2 0 2 79 13,606 3 0 3 99 13,708 3 0 3 99
T2M 10,523 2 0 3 76 13,164 3 0 3 95 13,263 3 0 3 96
T3S 10,756 2 0 2 78 13,455 2 0 2 97 13,556 3 0 3 98
T3M 10,703 2 0 2 78 13,389 3 0 3 97 13,490 3 0 3 98
T4M 10,722 2 0 2 78 13,412 3 0 3 97 13,513 3 0 3 98
TFTM 10,559 2 0 3 77 13,209 2 0 3 96 13,308 2 0 3 96
T5VS 11,206 3 0 1 81 14,018 4 0 1 102 14,124 4 0 1 102
T5S 11,070 3 0 1 80 13,848 3 0 1 100 13,953 3 0 1 101
T5M 11,210 4 0 2 81 14,023 4 0 2 102 14,129 4 0 2 102
T5W 10,898 4 0 2 79 13,633 4 0 2 99 13,735 4 0 2 100

60C  
(60 LEDs)

700 mA 131 W

T1S 11,182 2 0 2 81 13,988 3 0 3 101 14,093 3 0 3 102 8,952 2 0 2 68
T2S 11,712 3 0 3 85 14,651 3 0 3 106 14,761 3 0 3 107 9,377 2 0 2 72
T2M 11,332 2 0 3 82 14,175 3 0 3 103 14,282 3 0 3 103 9,072 2 0 2 69
T3S 11,582 2 0 2 84 14,489 3 0 3 105 14,598 3 0 3 106 9,273 2 0 2 71
T3M 11,525 2 0 2 84 14,418 3 0 3 104 14,526 3 0 3 105 9,227 2 0 2 70
T4M 11,546 2 0 2 84 14,443 3 0 3 105 14,552 3 0 3 105 9,243 2 0 2 71
TFTM 11,370 2 0 3 82 14,224 2 0 3 103 14,331 2 0 3 104 9,103 2 0 2 69
T5VS 12,067 3 0 1 87 15,095 4 0 1 109 15,209 4 0 1 110 9,661 3 0 1 74
T5S 11,921 3 0 1 86 14,913 4 0 1 108 15,025 4 0 1 109 9,544 3 0 1 73
T5M 12,071 4 0 2 87 15,101 4 0 2 109 15,214 4 0 2 110 9,665 3 0 2 74
T5W 11,735 4 0 2 85 14,680 4 0 2 106 14,791 4 0 2 107 9,395 4 0 2 72

1000 mA 209 W 

T1S 15,307 3 0 3 73 19,148 3 0 3 92 19,292 3 0 3 92
T2S 16,033 3 0 3 77 20,056 3 0 3 96 20,207 3 0 3 97
T2M 15,512 3 0 3 74 19,405 3 0 3 93 19,551 3 0 3 94
T3S 15,855 3 0 3 76 19,834 3 0 3 95 19,983 3 0 3 96
T3M 15,777 3 0 3 75 19,736 3 0 4 94 19,885 3 0 4 95
T4M 15,805 3 0 3 76 19,771 3 0 4 95 19,920 3 0 4 95
TFTM 15,565 3 0 3 74 19,471 3 0 4 93 19,617 3 0 4 94
T5VS 16,519 4 0 1 79 20,664 4 0 1 99 20,820 4 0 1 100
T5S 16,319 4 0 1 78 20,414 4 0 1 98 20,567 4 0 1 98
T5M 16,525 4 0 2 79 20,672 5 0 3 99 20,827 5 0 3 100
T5W 16,065 4 0 3 77 20,096 5 0 3 96 20,247 5 0 3 97

Performance Data

Lumen Output

http://www.lithonia.com
http://www.lithonia.com


FEATURES & SPECIFICATIONS

 INTENDED USE 
The sleek design of the D-Series Size 1 reflects the embedded high performance LED technology. It 
is ideal for many commercial and municipal applications, such as parking lots, plazas, campuses, and 
streetscapes.

 CONSTRUCTION 
Single-piece die-cast aluminum housing has integral heat sink fins to optimize thermal management 
through conductive and convective cooling. Modular design allows for ease of maintenance and 
future light engine upgrades. The LED driver is mounted in direct contact with the casting to 
promote low operating temperature and long life. Housing is completely sealed against moisture 
and environmental contaminants (IP65). Low EPA (1.2 ft2) for optimized pole wind loading.

 FINISH 
Exterior parts are protected by a zinc-infused Super Durable TGIC thermoset powder coat finish 
that provides superior resistance to corrosion and weathering. A tightly controlled multi-stage 
process ensures a minimum 3 mils thickness for a finish that can withstand extreme climate 
changes without cracking or peeling. Available in both textured and non-textured finishes.

 OPTICS 
Precision-molded proprietary acrylic lenses are engineered for superior area lighting distribution, 
uniformity, and pole spacing. Light engines are available in standard 4000 K (70 minimum CRI) or 
optional 3000 K (80 minimum CRI) or 5000 K (70 CRI) configurations. The D-Series Size 1 has zero 
uplight and qualifies as a Nighttime FriendlyTM product, meaning it is consistent with the LEED® 
and Green GlobesTM criteria for eliminating wasteful uplight.

 ELECTRICAL 
Light engine configurations consist of 30, 40 or 60 high-efficacy LEDs mounted to metal-core 
circuit boards to maximize heat dissipation and promote long life (up to L96/100,000 hours at 
25°C). Class 1 electronic drivers are designed to have a power factor >90%, THD <20%, and an 

expected life of 100,000 hours with <1% failure rate. Easily serviceable 10kV or 6kV surge 
protection device meets a minimum Category C Low operation (per ANSI/IEEE C62.41.2).

 INSTALLATION 
Included mounting block and integral arm facilitate quick and easy installation. Stainless 
steel bolts fasten the mounting block securely to poles and walls, enabling the D-Series Size 1 
to withstand up to a 3.0 G vibration load rating per ANSI C136.31. The D-Series Size 1 utilizes 
the AERISTM series pole drilling pattern. Optional terminal block, tool-less entry, and NEMA 
photocontrol receptacle are also available.

 LISTINGS 
UL Listed for wet locations. Light engines are IP66 rated; luminaire is IP65 rated. Rated for 
-40°C minimum ambient. U.S. Patent No. D672,492 S. International patent pending.

 DesignLights Consortium® (DLC) qualified product. Not all versions of this product may 
be DLC qualified. Please check the DLC Qualified Products List at www.designlights.org to 
confirm which versions are qualified.

 WARRANTY 
Five-year limited warranty. Full warranty terms located at:  
www.acuitybrands.com/CustomerResources/Terms_and_conditions.aspx

 Note: Actual performance may differ as a result of end-user environment and application. 
All values are design or typical values, measured under laboratory conditions at 25 °C. 
Specifications subject to change without notice.
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WSTM LED

  Series LEDs Color 
temperature Voltage Mounting Control options Other options Finish (required) 

WSTM LED 1A One engine
2A Two engines

30K 3000K
40K 4000K

120
277 1

Shipped included
(blank) Surface 

mount
Shipped separately 2

UT5 Uptilt 5 
degrees

Shipped installed
PE Photoelectric cell, button type 

Shipped installed
(blank) Diffusing glass lens
CGL Clear glass lens
Shipped separately 2

WG Wire guard 3

DDBXD Dark bronze
DBLXD Black
DNAXD Natural aluminum
DWHXD White
DDBTXD Textured dark bronze
DBLBXD Textured black
DNATXD Textured natural aluminum
DWHGXD Textured white
DSSTXD Textured sandstone

WSTM LED
LED Mini Wall Sconce

Ordering Information EXAMPLE: WSTM LED 2A 40K 120 DDBTXD

Catalog 
Number

Notes

Type

Introduction

The Architectural WSTM Mini-Wall Sconce is now 
available with the latest in LED technology. The 
result is a long-life, maintenance-free product 
with typical energy savings of 87% over metal 
halide versions. The diffuse lens eliminates harsh 
glare while producing comfortable illumination. 

The WSTM LED is ideal for replacing existing 
50-100W metal halide or 26-42W compact 
fluorescent wall-mounted products and can 
be mounted in either lens up or lens down 
orientation. The expected service life is over 10 
years of nighttime use.  

One Lithonia Way  •  Conyers, Georgia 30012  •  Phone: 800.279.8041  •  Fax: 770.918.1209  •  www.lithonia.com
© 2011-2015 Acuity Brands Lighting, Inc.  All rights reserved. 
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Luminaire

Height: 5-3/4”
(14.6 cm)

Width: 12-1/2”
(31.8 cm)

Depth: 7-1/2”
(19.1 cm)

Weight: 6 lbs.
(2.7 kg)

W

H

D

Specifications

NOTES

1. Includes step-down transformer; see page 2 for more 
information.

2. Also available as a separate accessory; see Accessories 
information at left. 

3. Not for inverted mounting.

Accessories
Ordered and shipped separately. 

WSTMUT5 DDBXD U 5 degree uptilt accessory (specify finish)

WSTMWG U Wire guard accessory

Stock configurations are offered for shorter lead times:

Stock Part Number

WSTM LED 1A 40K 120 DDBTXD

WSTM LED 2A 40K 120 DDBTXD

http://www.lithonia.com/Micro_Webs/NightTimeFriendly/
http://www.lithonia.com/commercial/WSTM-LED.html
http://www.lithonia.com/Micro_Webs/ArchitecturalColors/
http://www.lightingfacts.com/
http://www.designlights.org/
http://www.lithonia.com


Lumen values are from photometric tests performed in accordance with IESNA LM-79-08. Data is considered to be representative
of the configurations shown, within the tolerances allowed by Lighting Facts. 

LEDs
Performance 

Package
System 
Watts1

30K
(3000K, 80 CRI)

40K
(4000K, 80 CRI)

Nominal 
Lumens

B U G LPW
Nominal 
Lumens

B U G LPW

1A 1A --K 9 673 0 0 0 75 733 0 0 1 81

2A 2A --K 17 1,308 1 0 0 77 1,277 1 0 0 75

Use these factors to determine relative lumen output for average ambient temperatures 
from 0-40°C (32-104°F).

Lumen Ambient Temperature (LAT) Multipliers

Ambient Lumen Multiplier
0°C  32°F 1.05

10°C  50°F 1.03

20°C 68°F 1.01

25°C 77°F 1.00
30°C 86°F 0.99

40°C  104°F 0.97

To see complete photometric reports or download .ies files for this product, visit Lithonia Lighting’s WSTM LED homepage. Photometric Diagrams

FEATURES & SPECIFICATIONS

 INTENDED USE 
The classic architectural shape of the WSTM LED was designed for applications such as hospitals, 
schools, malls, restaurants, and commercial buildings. The long-life LEDs make this luminaire nearly 
maintenance-free.

 CONSTRUCTION 
The single-piece die-cast aluminum housing integrates a heat sink to optimize thermal transfer 
from the internal light engine and promote long life. The die-cast door frame is fully gasketed with 
a one-piece solid silicone gasket to keep out moisture and dust, providing an IP65 rating for the 
luminaire. 

 FINISH 
Exterior parts are protected by a zinc-infused Super Durable TGIC thermoset powder-coat finish 
that provides superior resistance to corrosion and weathering.  A tightly controlled multi-stage 
process ensures a minimum 3 mils thickness for a finish that can withstand extreme climate 
changes without cracking or peeling.  Standard Super Durable colors include dark bronze, black, 
natural aluminum, sandstone and white.  Available in textured and non-textured finishes. 

 OPTICS 
Light engines are 3000K (>80 CRI) or 4000K (>80 CRI).  The WSTM LED has zero uplight and 
qualifies as a Nighttime Friendly™ product, meaning it is consistent with the LEED® and Green 
Globes™ criteria for eliminating wasteful uplight. 

 ELECTRICAL 
Light engine(s) consist of 42 high-efficacy LEDs mounted to a circuit board and integral 
aluminum heat sink to maximize heat dissipation and promote long life (50,000 hrs at 
25°C, L74).

 INSTALLATION 
Easily installed using provided mounting strap. Mount to any non-combustible vertical 
surface, over a 4” round or square recessed outlet box (by others). Back access through 
slotted gasket. 

 LISTINGS 
CSA certified to U.S. standards. Luminaire is IP65 rated and suitable for wet locations 
when mounted with the lens down. Rated for -30°C minimum ambient. 

 DesignLights Consortium® (DLC) qualified product. Not all versions of this product may 
be DLC qualified. Please check the DLC Qualified Products List at www.designlights.org 
to confirm which versions are qualified.

 WARRANTY 
Five-year limited warranty. Complete warranty terms located at  
www.acuitybrands.com/CustomerResources/Terms_and_conditions.aspx. 
Actual performance may differ as a result of end-user environment and application. 
All values are design or typical values, measured under laboratory conditions at 25 °C. 
Note: Specifications subject to change without notice.

Isofootcandle plots for the WSTM LED 40K. Distances are in units of mounting height (8’).
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1A 40K CLEAR1A 40K DIFFUSE

LEGEND

0.1 fc

0.5 fc

1.0 fc

2A 40K CLEAR2A 40K DIFFUSE

4

3

2

1

0
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-2

-1

4 3 2 1 0 4321
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4 3 2 1 0 4321
4

3

2

1
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-2

-1

4 3 2 1 0 4321

1 See electrical load chart for 277V system watts.

Performance Data

One Lithonia Way  •  Conyers, Georgia 30012  •  Phone: 800.279.8041  •  Fax: 770.918.1209  •  www.lithonia.com
© 2011-2015 Acuity Brands Lighting, Inc.  All rights reserved. 

Lumen Output

WSTM-LED

Rev. 05/19/15

Current (A)

LEDs System Watts 120 277

1A
9W 0.08 –

13W1 – 0.06

2A
17W 0.15 –

22W1 – 0.09

Electrical Load

Projected LED Lumen Maintenance
Data references the extrapolated performance projections for the WSTM LED platform in 
a 25°C ambient, based on 10,000 hours of LED testing (tested per IESNA LM-80-08 and 
projected per IESNA TM-21-11).

To calculate LLF, use the lumen maintenance factor that corresponds to the desired number 
of operating hours below. For other lumen maintenance values, contact factory.

Operating Hours
Lumen Maintenance 

Factor

0 25,000 50,000 100,000

1.0 0.86 0.74 0.54

1 Higher wattage is due to electrical losses from step-down transformer.

http://www.lithonia.com
http://www.lithonia.com/commercial/WSTM-LED.html?pt=Outdoor
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LED Striplight

ZL1N
24", 48" and 96" Lengths

FEATURES & SPECIFICATIONS
INTENDED USE — Built on the compact, low-profile Z strip channel, this LED strip offers long mainte-
nance-free life, several color temperatures, lumen outputs and lengths. Ideal for new construction and 
retrofit applications in T5 and T8 lengths. Ideal for uplight and downlight in commercial, retail, manu-
facturing, warehouse, cove and display applications. Certain airborne contaminants can diminish 
integrity of acrylic. Click here for Acrylic Environmental Compatibility table for suitable uses.

CONSTRUCTION — Compact-design channel and cover are formed from code-gauge cold-rolled steel. 
Easy to install row aligner included for continuous row mounting. 

Finish: Paint options include high-gloss, baked white enamel (WH), galvanized (GALV), matte black 
(MB) and smoke gray (SKGY). Five-stage iron phosphate pre-treatment ensures superior paint adhesion 
and rust resistance.

OPTICS — Standard diffuse snap on/snap off lens eliminates pixels, improves uniformity and minimizes 
glare. L/LENS option available.

ELECTRICAL — Utilizes high-output LEDs integrated on a two-layer circuit board, ensuring cool-running 
operation. Internal pluggable wiring harness prevents wiring errors. Electronic LED driver is rated for 75 
input watts maximum (see Operational Data on page two for actual wattage consumption), multi-volt 
input and 0-10V dimming standard. This fixture is designed to withstand a maximum line surge of 
1.5kV at 0.75kA combination wave for indoor locations, for applications requiring higher level of protec-
tion additional surge protection must be provided.

LEDs provide 83 CRI at 3000 K, 3500 K,4000 K or 5000 K.

Lumen output up to 2,000 lumens per foot. In 86°F (30°C) ambient environments, L70 is predicted to 
be  100,000+ hours, L85 at 65,000 hours. Luminaire should be installed in applications where ambient 
temperatures do not exceed 86°F (30°C). Ambient temperatures that exceed 86°F (30°C) will result in 
reduced life and will void warranty.

INSTALLATION — Tool-less channel cover for easy installation.

Fixture may be surface mounted (with or without ZSPRG hanger), pendant or stem mounted with 
appropriate mounting options.  Three-point aligner locks in place for easy continuous row mounting.

LISTINGS — UL Listed. CSA certified to US and Canadian safety standards. For use in damp locations 
between -4°F (-20°C) and 86°F (30°C).

DesignLights Consortium® (DLC) qualified product. Not all versions of this product may be DLC quali-
fied. Please check the DLC Qualified Products List at www.designlights.org to confirm which versions 
are qualified.

WARRANTY — 5-year limited warranty. Complete warranty terms located at  
www.acuitybrands.com/CustomerResources/Terms_and_conditions.aspx

Note: Actual performance may differ as a result of end-user environment and application.

All values are design or typical values, measured under laboratory conditions at 25 °C.

Specifications subject to change without notice.

Notes 

1 See Operational Data on page 2 for actual lumens.

2 Not available with L24, 24" fixture.

3 See ordering information on page 3.

4 Must use ZSPRG for surface mounting when ordering 
this option.

5 Order 2 for tandem double length fixtures (TZL1N).

6 See ordering information on page 4. 

INDUSTRIAL ZL1N

Accessories: Order as separate catalog number.

HC36 Hanger chain, 36"
ZACVH Aircraft cable 10' (one pair)
LSXR Sensor Switch® LSXR occupancy sensor2

ZSPRG For 15/16" T-grid only
WGZ24 24" wireguard, white
WGZ48 48" wireguard, white5

L/Lens

Lensed

Series Length Nominal lumens1 Diffuser Voltage
Color 
temperature

Color rendering 
index Options Paint finish

ZL1N LED 
striplight

TZL1N LED 
striplight

L24 24"

L46 46"
L48 48"

L92 92"
L96 96"

1500LM 1,500 lumens
2500LM 2,500 lumens
3500LM 3,500 lumens
3000LM 3,000 lumens
5000LM 5,000 lumens
7000LM 7,000 lumens
6000LM 6,000 lumens
10000LM 10,000 lumens
14000LM 14,000 lumens

FST Snap on 
frosted, diffuse

L/LENS No diffuser

MVOLT 120-277V
HVOLT 347-480V2

40K 4000 K
30K 3000 K
35K 3500 K
50K 5000 K

80CRI 80 CRI
90CRI 90 CRI

PLR Plug-in 
wiring3

PLR1LVG Plug-in 
wiring-
low 
voltage4

WH White
GALV Galvanized
MB Matte 

black
SKGY Smoke 

gray

ORDERING INFORMATION Lead times will vary depending on options selected. Consult with your sales representative. Example: ZL1N L48 3000LM FST  MVOLT 40K 80CRI WH

EMERGENCY OPTIONS 

(Order as separate catalog number.) 6

Consider EAC ISSM 125 or EAC ISSM 375 

http://www.acuitybrandslighting.com/Library/LL/documents/specsheets/Acrylic-Compatibility.pdf
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ZL1N LED Striplight

OPERATIONAL DATA

Nominal 
lumen  

package
Length
(inches)

Delivered lumens  
3000 K CCT @ 77°F 

(25°C) ambient 
temperature

Delivered lumens  
3500 K CCT @ 77°F 

(25°C ) ambient 
temperature

Delivered lumens 
4000 K CCT @ 77°F 

(25°C) ambient 
temperature

Delivered lumens 
5000 K CCT @ 77°F 

(25°C) ambient 
temperature

Wattage @ 
120V/277V Comparable light source

Le
ns

ed

3,000LM 24 2,805 2,921 3,177 3,400 34W/32W 1-lamp 32W T8, 1-lamp 54W T5HO, 50W HID

3,000LM 46 or 48 2,532 2,636 2,834 3,068 32W/31W 1-lamp 32W T8, 1-lamp 54W T5HO, 50W HID

5,000LM 46 or 48 3,923 4,085 4,391 4,754 42W/41W 2-lamp 32W T8, 1-lamp 54W T5HO, 70W HID

7,000LM 46 or 48 5,914 6,158 6,619 7,231 72W/70W 3-lamp 32W T8, 2-lamp 54W T5HO, 100W HID

6,000LM 92 to 96 5,064 5,273 5,668 6,136 64W/62W 3-lamp 32W T8, 2-lamp 54W T5HO, 100W HID

10,000LM 92 to 96 7,846 8,170 8,782 9,508 84W/82W 4-lamp 32W T8, 2-lamp 54W T5HO, 100W HID

14,000LM 92 to 96 11,828 12,316 13,239 14,462 144W/140W 4-lamp 32W T8, 3-lamp 54W T5HO, 150W HID

Un
le

ns
ed

3,000LM 24 3,165 3,295 3,582 3,835 34W/32W 1-lamp 32W T8, 1-lamp 54W T5HO, 50W HID

3,000LM 46 or 48 2,865 2,983 3,207 3,472 32W/31W 1-lamp 32W T8, 1-lamp 54W T5HO, 50W HID

5,000LM 46 or 48 4,439 4,622 4,968 5,379 42W/41W 2-lamp 32W T8, 1-lamp 54W T5HO, 70W HID

7,000LM 46 or 48 6,737 7,015 7,541 8,164 72W/70W 3-lamp 32W T8, 2-lamp 54W T5HO, 100W HID

6,000LM 92 to 96 5,730 5,966 6,413 6,944 64W/62W 3-lamp 32W T8, 2-lamp 54W T5HO, 100W HID

10,000LM 92 to 96 8,878 9,244 9,937 10,759 84W/82W 4-lamp 32W T8, 2-lamp 54W T5HO, 100W HID

14,000LM 92 to 96 13,474 14,031 15,082 16,329 144W/140W 4-lamp 32W T8, 3-lamp 54W T5HO, 150W HID

PROJECTED LUMEN MAINTENANCE

Operating hours 0 10,000 20,000 30,000 40,000 50,000 60,000 100,000

Lumen maintenance factor 1 0.9678 0.9454 0.9235 0.9021 0.8812 0.8605 0.7839

Based on incomplete LM-80 data. Update expected Q1 2014.

INDUSTRIAL ZL1N

PHOTOMETRICS
Please see www.lithonia.com.

DIMENSIONS
All dimensions are shown in inches (centimeters) unless otherwise noted.

Specifications subject to change without notice.
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PALLET DIMENSIONS

Length Approximate 
weight

Fixtures per 
pallet

Approximate pallet 
dimensions 
(L x W x H)

L24 6 lbs 408 46" x 46" x 32-11/18"

L46 8 lbs 178 46" x 46" x 31-1/3"

L48 8 lbs 178 46" x 46" x 31-1/3"

L92 16 lbs 176 98-1/2" x 46" x 31-1/16"

L96 16 lbs 176 98-1/2" x 46" x 31-1/16"
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ZL1N LED Striplight

INDUSTRIAL ZL1N

PRODUCT INFORMATION
Advanced plug-in system with three-circuit capability. Available on industrial and strip products and a 
variety of architectural products mounted in continuous rows. 1, 2, 3 and 4-lamp fixtures. PLR22 (2-cir-
cuit) and PLR33 (3-circuit) crossover harness switches hot circuit serving next fixture in row. Reduces 
fixture types on job for alternating circuit applications (see example below.)

Easy one-step installation, saves up to 35% on labor costs. Expanded switching flexibility helps save energy.

Rows can be 50% longer with two-circuit systems. Polarized, lock-together nylon connectors prevent 
miswiring in the field. #12 THHN conductor, rated 600V, 90°C. White neutral wire included. Grounding 
accomplished by fixture in-row connectors.

CSA certified systems available with up to 2 circuits. G ground required.

Note: Specifications subject to change without notice.

Wiring

PLR
Advanced 3-Circuit Plug-In

Typical Applications

• Multiple-circuit and single-circuit for longer continuous rows

• Multiple-circuit with alternating fixtures on separate circuits, 
2-circuit (PLR 22) and 3-circuit (PLR 33) 

• Multiple circuit with night-lights located along row as desired

TYPICAL APPLICATIONS
PLR 3 C PLR 3 C PLR 3 C PLR 3 C PLR 2 B PLR 2 B PLR 2 B PLR 2 B PLR 1 PLR 1 PLR 1

(All PLR22)
Circuit A Circuit B Circuit A Circuit B Circuit A Circuit B Circuit A Circuit B Circuit A Circuit B Circuit A

(All PLR33)
Circuit A Circuit B Circuit C Circuit A Circuit B Circuit C Circuit A Circuit B Circuit C Circuit A Circuit B
PLR 3 A PLR 3 A PLR 3 A PLR 3 C PLR 3 B PLR 3 B PLR 3 B PLR 3 C PLR 3 A PLR 3 A PLR 3 A

Series Number of hot wires Branch circuits Dimming Ground

PLR
PLR22
PLR33

(blank) Not required for 22 or 33
1 Black
2 Black and red
3 Black, red and blue

Circuits to which ballast is connected
(blank) Not required for 22 or 33
A Black wire

B Red wire
C Blue wire

LV Low-voltage dimming (blank) No ground in PLR
G Ground. Maximum 2 circuits

ORDERING INFORMATION Lead times will vary depending on options selected. Consult with your sales representative.

Passive Infrared Indoor Occupancy Sensor

LSXR
Single Relay

PRODUCT INFORMATION
A standard occupancy time delay is also present to ensure lights turn off (once minimum on timer has 
also elapsed) if no occupancy is detected.

This timer is factory set at 10 minutes to promote energy savings, but is adjustable between 30 seconds 
and 30 minutes. These adjustments may be done through the unit’s push-button.

FEATURES

• Four interchangeable lenses - high mount 360°, low mount 360°, high mount aisleway, and small 
motion 360°.

• Integrated mounting bracket drops lens down 3" from chase nipple - no bracket accessory required.

• 100% digital PIR detection - provides excellent RF immunity

Note: Specifications subject to change without notice.

ORDERING INFORMATION Lead times will vary depending on options selected. Consult with your sales representative. Example: LSXR 10 ADC HVOLT 30M

LSXR

Series Lens option Dimming/photocell

LSXR Passive Infrared Indoor 
Occupancy Sensor

(blank) No lens
6 High mount, 360®
10 Low mount, 360°
50 High mount aisleway
9 Small motion, 360°

610 High and low mount 360°
650 High mount 360° and aisleway
3PK High and low mount 360° and aisleway
4PK All lenses

(blank) None
HL High/low occupancy operation
P Switching photocell (on/off)
ADC Dimming and switching photocell
ANL Dimming and switching photocell with 

high/low occupancy operation

Voltage Max dim level Min dim level Lead length Temp humidity Default time delay

(blank) 120-277 VAC 
(MVOLT)

HVOLT 347-480 VAC

(blank) 10 VDC
9H 9 VDC
8H 8 VDC
7H 7 VDC

(blank) Minimum dimming level of ballast
1V 1 VDC
2V 2 VDC
3V 3 VDC
4V 4 VDC
5V 5 VDC
6V 6 VDC

(blank) 14"
42L 42"

(blank) None
LT Low temperature

(blank) 10 minutes (with minimum 
15 minutes on time)

5M 5 minutes (LED only)
15M 15 minutes
20M 20 minutes
30M 30 minutes

For additional information see www.lithonia.com

www.lithonia.com
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ZL1N LED Striplight

INDUSTRIAL ZL1N

Power Systems

EAC ISSM
Compact Interruptible AC Power System

For emergency options, consider EAC ISSM 125 or EAC ISSM 375. (Order as separate catalog number.) 

FEATURES & SPECIFICATIONS
INTENDED USE — Automatic standby AC power system for LED, incandescent and fluorescent emer-
gency lighting systems, including fixtures with line dimmable fluorescent ballast.

CONSTRUCTION — NEMA Type 1 cabinet 16-gauge steel housing.

Status indicator: Three LED indicators display utility present, charger and inverter running.

Cooling: 375W model features forced air during emergency mode.

ELECTRICAL — Dual input and output, 120V or 277V.

Units rated for 125W or 375W provide emergency lighting power for 90 minutes of operation.

Battery: 12V Valve-regulated Lead Acid (VRLA) battery.

INSTALLATION — Line voltage allows for remote mounting of up to 1000 feet.

125W: Available with surface or recess ceiling mounting.

375W: Surface mounting only.

LISTINGS — UL Listed. Meets UL924, NFPA 101 (current life safety code), NEC, OSHA.

WARRANTY — 3-year limited warranty. Complete warranty terms located at  
www.acuitybrands.com/CustomerResources/Terms_and_conditions.aspx

Note: Specifications subject to change without notice.

EAC ISSM 120/277

Series System VA rating Voltage Mounting

EAC Emergency AC power system ISSM Interruptible 125
3751

120/277 Dual input and output 120V or 277V SM Surface
RGM Recess grid ceiling

ORDERING INFORMATION Lead times will vary depending on options selected. Consult with your sales representative. Example: EAC ISSM 375 120/277 SM

Notes 

1 Available surface mount only.For additional information see www.lithonia.com

ZL1N LED Striplight
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OPTIONS AND ACCESSORIE
The Z Series fixture offers numerous options for almost every electrical and optical component, including a long list of field-installable accessories.

HANGER CHAIN

36" chain with Y hanger.

Order as:

HC36

Z SPRING HANGER

Snap ‘n’ lock design requires no fasteners and can 
be used on T-grid ceiling or universal mounting 
systems.

Order as:

ZSPRG

ZL1N LED Striplight

ZACVH HANGER

10' Aircraft cable with Y hanger.

Order as:

ZACVH 



OLWX1 LED

Series Performance Package Color Temperature Voltage Controls Finish

OLWX1 LED 13W 13 watts
20W 20 watts
40W 40 watts

40K 4000 K 1

50K 5000 K

(blank) MVOLT 2

120 120V 3

347 347V

(blank) None
PE 120V button photocell 1,3

(blank) Dark bronze

OLWX1 LED 
LED Wall Luminaire

Ordering Information EXAMPLE: OLWX1 LED 20W 50K

NOTES

1 Not available with 347V option.
2 MVOLT driver operates on any line voltage from 120-277V (50/60Hz).
3 Specify 120V when ordering with photocell (PE option).

Catalog 
Number

Notes

Type

One Lithonia Way  •  Conyers, Georgia 30012  •  Phone: 800.279.8041  •  Fax: 770.918.1209  •  www.lithonia.com
© 2013-2015 Acuity Brands Lighting, Inc.  All rights reserved. 

Hit the Tab key or mouse over the page to see all interactive elements.

Introduction

As versatile as it is efficient, the OLWX1 is designed 
to replace up to 250W metal halide while saving 
over 87% in energy costs. It combines multiple 
mounting options with the latest generation of 
LEDs for a wall pack luminaire that converts to a 
whole lot more. Whether you are mounting it to a 
recessed junction box, conduit/through wiring, as 
an up light, as a down light, or as a flood light – the 
OLWX1 has you covered. 

Width: 7-1/2”
(19 cm)

Height: 8”
(20.3 cm)

Depth: 3”
(7.62 cm)

Weight: 5 lbs
(2.27kg)

Specifications

FEATURES & SPECIFICATIONS
 INTENDED USE 

The versatility of the OLWX1 LED combines a sleek, low-profile wall pack design and high-output 
LEDs to provide an energy efficient, low maintenance LED wall pack suitable for replacing up to 250W 
metal halide fixtures. Available flood light mounting accessories convert the OLWX1 LED into a highly 
efficient flood light.

 OLWX1 LED is ideal for outdoor applications such as building perimeters, loading areas, driveways 
and sign and building flood lighting.

 CONSTRUCTION 
Rugged cast-aluminum housing with textured dark bronze polyester powder paint for lasting 
durability. Integral heat sinks optimize thermal management through conductive and convective 
cooling. LEDs are protected behind a glass lens. Housing is sealed against moisture and 
environmental contaminants (IP65).

 OPTICS 
High-performance LEDs behind clear glass for maximum light output. Light engines are available 
in 4000K and 5000K CCTs. See Lighting Facts label and photometry reports for specific fixture 
performance.

 ELECTRICAL 
Light engine consists of 1 high-efficiency Chip On Board (COB) LED with integrated circuit board 
mounted directly to the housing to maximize heat dissipation and promote long life (L73/100,000 
hours at 25°C). Electronic drivers have a power factor >90% and THD <20% and a minimum 2.5kV 
surge rating. Flood light mounting accessories include an additional 6kV surge protection device.

 INSTALLATION 
Easily mounts to recessed junction boxes with the included wall mount bracket, or for surface 
mounting and conduit entry - with the included junction box with five 1/2” threaded conduit 
entry hubs. Flood light mounting accessories (sold separately) include knuckle, integral 
slipfitter and yoke mounting options. Each flood mount accessory comes with a top visor and 
vandal guard. Luminaire may be wall or ground mounted in downward or upward orientation. 

 LISTINGS 
UL Listed to U.S. and Canadian safety standards for wet locations. Rated for -40° C minimum 
ambient. Tested in accordance with IESNA LM-79 and LM-80 standards. DesignLights 
Consortium® (DLC) qualified product. Not all versions of this product may be DLC qualified. 
Please check the DLC Qualified Products List at www.designlights.org to confirm which 
versions are qualified.

 WARRANTY 
Five-year limited warranty. Full warranty terms located at  
www.acuitybrands.com/CustomerResources/Terms_and_conditions.aspx.

 Note: Actual performance may differ as a result of end-user environment and application. 
All values are design or typical values, measured under laboratory conditions at 25°C.
Specifications subject to change without notice.

8

7-1/2
4-3/8

4-5/8

3

Accessories
Ordered and shipped separately. 

OLWX1TS Slipfitter – size 1

OLWX1YK Yoke – size 1

OLWX1THK Knuckle – size 1

3 2.97
4.41

4.63

Flush or backbox mount

http://www.lithonia.com/Micro_Webs/NightTimeFriendly/
http://www.designlights.org
http://www.lightingfacts.com/default.aspx?cp=content/products


Accessories

Lumen values are from photometric tests performed in accordance with IESNA LM-79-08. Data is considered to be representative 
of the configurations shown, within the tolerances allowed by Lighting Facts. 

Fixture Model Number CCT System Watts Lumens LPW B U G CRI

OLWX1 LED 13W 40K 4000 K 14 W 1,271 91 1 0 0 >70

OLWX1 LED 13W 50K 5000 K 14 W 1,289 92 1 0 0 >80

OLWX1 LED 20W 40K 4000 K 22 W 1,854 84 1 0 0 >70

OLWX1 LED 20W 50K 5000 K 22 W 1,860 84 1 0 0 >80

OLWX1 LED 40W 40K 4000 K 39 W 4,027 101 2 0 0 >70

OLWX1 LED 40W 50K 5000 K 37 W 4,079 110 2 0 0 >70

Performance Data

One Lithonia Way  •  Conyers, Georgia 30012  •  Phone: 800.279.8041  •  Fax: 770.918.1209  •  www.lithonia.com
© 2014 Acuity Brands Lighting, Inc.  All rights reserved. 

Lumen Output
Use these factors to determine relative lumen output for average ambient temperatures 
from 0-40°C (32-104°F).

Lumen Ambient Temperature (LAT) Multipliers

0°C 10°C 20°C 25°C 30°C 40°C
13W 1.06 1.03 1.01 1.00 0.99 0.96
20W 1.06 1.04 1.01 1.00 0.99 0.96
40W 1.07 1.04 1.01 1.00 0.99 0.96

Projected LED Lumen Maintenance
Data references the extrapolated performance projections in a 25°C ambient, based 
on 10,000 hours of LED testing (tested per IESNA LM-80-08 and projected per IESNA 
TM-21-11). 

To calculate LLF, use the lumen maintenance factor that corresponds to the desired number 
of operating hours below. For other lumen maintenance values, contact factory.

Operating Hours 0 25,000 50,000 100,000

OLWX1 LED 13W 1.00 0.92 0.85 0.73

OLWX1 LED 20W 1.00 0.92 0.85 0.73

OLWX1 LED 40W 1.00 0.94 0.88 0.79

To see complete photometric reports or download .ies files for this product, visit the Lithonia Lighting OLWX1 LED homepage. Tested in 
accordance with IESNA LM-79 and LM-80 standards 

Photometric Diagrams

Test No. LTL22697 tested in accordance with IESNA LM-79-08.

LEGEND

0.2 fc

0.5 fc

1.0 fc

2.0 fc

OLWX1 LED 13W 40K, Mounting height = 10’ OLWX1 LED 20W 40K, Mounting height = 12’ OLWX1 LED 40W 40K, Mounting height = 15’

Test No. LTL22696 tested in accordance with IESNA LM-79-08. Test No. LTL22695 tested in accordance with IESNA LM-79-08.

Input current at given input voltage (amps)

Fixture Model Number
Rated Power 

(watts)
120V 208V 240V 277V 347V

OLWX1 LED 13W 40K 14 W 0.12 0.07 0.06 0.06 0.04

OLWX1 LED 13W 50K 14 W 0.12 0.07 0.06 0.06 0.04

OLWX1 LED 20W 40K 22 W 0.20 0.12 0.10 0.09 0.06

OLWX1 LED 20W 50K 22 W 0.20 0.12 0.10 0.09 0.06

OLWX1 LED 40W 40K 39 W 0.37 0.21 0.19 0.16 0.11

OLWX1 LED 40W 50K 37 W 0.37 0.21 0.19 0.16 0.11

Electrical Load

OLWX1 LED

Rev. 04/30/15

OLWX1TS 
Slipfitter – size 1

OLWX1YK  
Yoke – size 1

OLWX1THK  
Knuckle – size 1

OLWX1THK  
Knuckle – size 1

Top Visor and Vandal Guard 
included with accessories 



Lighting Facts Labels

One Lithonia Way  •  Conyers, Georgia 30012  •  Phone: 800.279.8041  •  Fax: 770.918.1209  •  www.lithonia.com
© 2014 Acuity Brands Lighting, Inc.  All rights reserved. 

OLWX1 LED

Rev. 04/30/15

OLWX1 LED 13W 40K XXX XX XXX OLWX1 LED 13W 50K XXX XX XXX OLWX1 LED 20W 40K XXX XX XXX

OLWX1 LED 20W 50K XXX XX XXX OLWX1 LED 40W 40K XXX XX XXX OLWX1 LED 40W 50K XXX XX XXX



Catalog  
Number

Notes

Type

All dimensions are inches (centimeters) unless otherwise indicated.

FEATURES & SPECIFICATIONS
INTENDED USE — The OLCS provides years of maintenance-free general illumination for residential 
and commercial outdoor applications such as walkways, doorways/entrances, columns, and stairways.

CONSTRUCTION — Rugged cast-aluminum housing is protected by a thermoset powder coat finish 
that provides superior resistance to corrosion and weathering. A tightly controlled multi-stage process 
ensures a minimum 3 mils thickness for a finish that can withstand extreme climate changes without 
cracking or peeling.

Polycarbonate LED lens/cover protects LEDs.

Fixture weight = 2.4 lbs.

OPTICS — 48 high-performance LEDs produce up to 513 lumens and maintain 70% of light output 
at 50,000 hours of service. 

(LED lifespan based on IESNA LM-80-08 results and calculated per IESNA TM-21-11 methodology.) 

White polycarbonate diffuser provides a soft white light at 4000K CCT.

See Lighting Facts Labels for specific fixture performance.

ELECTRICAL — Fixture operates at 120 volts, 60 Hz. 

Standard input = 8.9 watts.

Operating temperature : -30ºC to 40ºC.

Amps @ 120V = .076.

Surge protection = 2.5kV.

INSTALLATION — Mounts easily to recessed junction box (by others).

LISTINGS — UL Listed to U.S. and Canadian safety standards for wet locations. 

Designed for wall mounting more than 4’ above the ground. 

Tested in accordance with IESNA LM-79 and LM-80 standards.

WARRANTY — 5-year limited warranty. Complete warranty terms located at 
www.acuitybrands.com/CustomerResources/Terms_and_conditions.aspx

Actual performance may differ as a result of end-user environment and application.

Note: Specifications subject to change without notice.

DECORATIVE INDOOR & OUTDOOR OLCS

Outdoor General Purpose

OLCS
OUTDOOR LED CAST SCONCE

OLCS

Series Light engines Color temperature (CCT)1 Voltage Finish

OLCS 8 (blank) 4000K (blank) 120V DDB Dark bronze
WH White

ORDERING INFORMATION All configurations of this product are considered “standard” and have short lead times. Example: OLCS 8 DDB

Notes 

1 Nominal Correlated Color Temperature (CCT) per ANSI C78.377-2008.

12-9/16
(31.9)

8-7/8
(22.5) 3-3/4

(9.5)



OLCS  Outdoor LED Cast Sconce

 OLCS

DECORATIVE INDOOR & OUTDOOR: One Lithonia Way, Conyers, GA 30012 Phone: 800-748-5070 Fax: 770-860-3903 www.lithonia.com © 2013 Acuity Brands Lighting, Inc. All rights reserved. Rev. 09/18/13

PHOTOMETRIC DIAGRAMS
To see complete photometric reports or download .ies files for this product,visit www.Lithonia.com. Tested in accordance with IESNA LM‐79 and LM‐80 standards.

OLCS



DSXB LED

Series LEDs Drive current Color temperature Distribution Voltage Control options Other options Finish (required) 

DSXB LED Asymmetric
12C 12 LEDs1

Symmetric
16C 16 LEDs2

350 350 mA
450 450 mA 3,4

530 530 mA
700 700 mA

30K 3000 K
40K 4000 K
50K 5000 K
AMBPC Amber phosphor 

converted
AMBLW Amber limited 

wavelength 3,4

ASY Asymmetric 1

SYM Symmetric 2

MVOLT 5

120 5

208 5

240 5

277 5

347 4

Shipped installed
PE Photoelectric 

cell, button 
type 

DMG 0-10V dim-
ming driver 
(no controls) 

ELCW Emergency 
battery 
backup6

Shipped installed
SF Single fuse  

(120, 277, 
347V) 4,7

DF Double fuse  
(208, 240V) 4,7

H24 24” overall height
H30 30” overall height 
H36 36” overall height 
FG Ground-fault 

festoon outlet 
L/AB Without anchor 

bolts 
L/AB4 4-bolt retrofit base 

without anchor 
bolts 8

DWHXD White
DNAXD Natural 

aluminum

DDBXD Dark bronze
DBLXD Black
DDBTXD Textured dark

bronze
DBLBXD Textured

black
DNATXD Textured

natural
aluminum

DWHGXD Textured
white

MRAB U Anchor bolts for DSXB 8

Accessories
Ordered and shipped separately. 

D

H

D-Series
LED Bollard

Specifications

Ordering Information

Catalog 
Number

Notes

Type

Introduction

The D-Series LED Bollard is a stylish, energy-
saving, long-life solution designed to perform 
the way a bollard should—with zero uplight. An 
optical leap forward, this full cut-off luminaire 
will meet the most stringent of lighting codes. 
The D-Series LED Bollard’s rugged construction, 
durable finish and long-lasting LEDs will provide 
years of maintenance-free service.

Diameter: 8” Round
(20.3 cm)

Height: 42”
(106.7 cm)

Weight 
(max):

27 lbs
(12.25 kg)

One Lithonia Way  •  Conyers, Georgia 30012  •  Phone: 800.279.8041  •  Fax: 770.918.1209  •  www.lithonia.com
© 2012-2014 Acuity Brands Lighting, Inc.  All rights reserved. 

Hit the Tab key or mouse over the page to see all interactive elements.

EXAMPLE: DSXB LED 16C 700 40K SYM MVOLT DDBXD

NOTES

1 Only available in the 12C, ASY version.
2 Only available in the 16C, SYM version.
3 Only available with 450 AMBLW version.
4 Not available with ELCW.
5 MVOLT driver operates on any line voltage from 120-277V (50/60 

Hz). Specify 120, 208, 240 or 277 options only when ordering 
with fusing (SF, DF options), or photocontrol (PE option).

6 Not available with 347V. Not available with fusing. Not available 
with 450 AMBLW.

7 Single fuse (SF) requires 120, 277, or 347 voltage option. Double 
fuse (DF) requires 208 or 240 voltage option. 

8 MRAB U not available with L/AB4 option.

http://www.lithonia.com
http://www.lithonia.com
http://www.lithonia.com/Micro_Webs/NightTimeFriendly/
http://www.designlights.org
http://www.lightingfacts.com/default.aspx?cp=content/products


To see complete photometric reports or download .ies files for this product, visit Lithonia Lighting’s D-Series Bollard homepage. Photometric Diagrams

Isofootcandle plots for the DSXB LED 700 40K. Distances are in units of mounting height (3’).
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FEATURES & SPECIFICATIONS

 INTENDED USE 
The rugged construction and maintenance-free performance of the D-Series LED 
Bollard is ideal for illuminating building entryways, walking paths and pedestrian 
plazas, as well as any other location requiring a low-mounting-height light source.

 CONSTRUCTION 
One-piece 8-inch-round extruded aluminum shaft with thick side walls for extreme 
durability, and die-cast aluminum reflector and top cap. Die-cast aluminum 
mounting ring allows for easy leveling even in uneven areas and full 360-degree 
rotation for precise alignment during installation. Three ½” x 11” anchor bolts 
with double nuts and washers and 3-5/8” max. bolt circle template ensure stability. 
Overall height is 42” standard. 

 FINISH 
Exterior parts are protected by a zinc-infused super durable TGIC thermoset 
powder coat finish that provides superior resistance to corrosion and weathering 
for maximum retention of gloss and luster. A tightly controlled multi-stage process 
ensures a minimum 3-mil thickness for a finish that can withstand the elements 
without cracking or peeling. Available in both textured and non-textured finishes.

 OPTICS 
Two 0% uplight optical distributions are available: symmetrical and asymmetrical. 
IP66 sealed LED light engine provides smoothly graduated illumination without 
uplight. Light engines are available in standard 4000 K (>70 CRI) or optional 3000 K 
(>80 CRI) or 5000 K (67 CRI). Limited-wavelength amber LEDs are also available.

 ELECTRICAL 
Light engines consist of high-efficacy LEDs mounted to metal-core circuit 
boards to maximize heat dissipation and promote long life (L95/100,000 hours 
at 700mA at 25°C). Class 2 electronic drivers are designed for an expected life 
of 100,000 hours with < 1% failure rate. Electrical components are mounted on 
a removable power tray.

 LISTINGS 
CSA certified to U.S. and Canadian standards. Light engines are IP66 rated. 
Rated for -40°C minimum ambient. Cold-weather emergency battery backup 
rated for -20°C minimum ambient.

 DesignLights Consortium® (DLC) qualified product. Not all versions of this 
product may be DLC qualified. Please check the DLC Qualified Products List at 
www.designlights.org to confirm which versions are qualified.

 WARRANTY 
Five-year limited warranty. Complete warranty terms located at 
www.acuitybrands.com/CustomerResources/Terms_and_conditions.aspx.

 Note: Specifications subject to change without notice.

LEGEND

0.1 fc

0.5 fc

1.0 fc

3.0 fc

6.0 fc

4 -1 -3 -4 -5-2 5 3 2 1 04 -1 -3 -4 -5-2

ASYSYM

Lumen values are from photometric tests performed in accordance with IESNA LM-79-08. Data is considered to be representative of the configurations shown, within the tolerances allowed by Lighting Facts. 
Actual performance may differ as a result of end-user environment and application. Actual wattage may differ by +/- 8% when operating between 120-480V +/- 10%.

Light 
Engines

Drive 
Current

System 
Watts

3000 K 4000 K 5000 K Limited Wavelength Amber

Lumens LPW B U G Lumens LPW B U G Lumens LPW B U G Lumens LPW B U G

Asymmetric 
3 Engines 
(12 LEDs)

350 16 715 45 1 0 1 889 56 1 0 1 953 60 1 0 1

530 22 985 45 1 0 1 1,239 56 1 0 1 1,334 61 1 0 1

700 31 1,263 41 1 0 1 1,588 51 1 0 1 1,712 55 1 0 1

Amber 450 16 348 22 1 0 1

Symmetric
4 Engines 
(16 LEDs)

350 20 923 46 1 0 1 1,161 58 1 0 1 1,251 63 1 0 1

530 28 1,274 46 1 0 1 1,603 57 1 0 1 1,726 62 1 0 1

700 39 1,634 42 1 0 1 2,055 53 1 0 1 2,215 57 1 0 1

Amber 450 20 419 21 1 0 1

Current (A)

Light 
Engines

Drive Current 
(mA)

System 
Watts 120 208 240 277 347

12C

350 16W 0.158 0.118 0.114 0.109 0.105

530  22W 0.217 0.146 0.136 0.128 0.118

700 31W 0.296 0.185 0.168 0.153 0.139

Amber 450 16W 0.161 0.120 0.115 0.110 0.106

16C

350 20W 0.197 0.137 0.128 0.121 0.114

530 28W 0.282 0.178 0.162 0.148 0.135

700 39W 0.385 0.231 0.207 0.185 0.163

Amber 450 20W 0.199 0.139 0.130 0.123 0.116

Electrical LoadProjected LED Lumen Maintenance
Data references the extrapolated performance projections for the platforms noted in a 
25°C ambient, based on 10,000 hours of LED testing (tested per IESNA LM-80-08 and 
projected per IESNA TM-21-11).

To calculate LLF, use the lumen maintenance factor that corresponds to the desired number 
of operating hours below. For other lumen maintenance values, contact factory.

Operating Hours 0 25,000 50,000 100,000

Lumen Maintenance 
Factor 1.00 0.98 0.97 0.95

0

-4

-3

-2

-1

-5

2

3

4

5

1

0

-4

-3

-2

-1

-5

2

3

4

5

1

Note:  Available with phosphor-converted amber LED’s (nomenclature AMBPC). These LED’s produce light with 97+% >530 nm. Output can be 
calculated by applying a 0.7 factor to 4000 K lumen values and photometric files.

Performance Data

One Lithonia Way  •  Conyers, Georgia 30012  •  Phone: 800.279.8041  •  Fax: 770.918.1209  •  www.lithonia.com
© 2012-2014 Acuity Brands Lighting, Inc.  All rights reserved. 

DSXB-LED

Rev. 7/14/14

http://www.lithonia.com
http://www.lithonia.com
http://www.lithonia.com/commercial/d-series+bollard.html#.U01RjoeYbcs




 
Two Rivers Neighborhood Association 
Meeting to Review Plans for The Cove 
Monday, December 8, 2014, 1:00 PM 
Rivershore Inn, Oregon City 
 
Those Present – See Sign in Sheet  
 
The officers determined that a quorum was present.  Chair Bryon Boyce 
(BB) called the meeting to order at 1:10 PM.  
 
Edward Darrow (ED) introduced the current plans for The Cove (TC), 
noting the locations of the various uses at different points of the 
property.  ED went on to explain how the resolution of BOLI took a very 
long time.  ED explained the benefits of the Vertical Housing program, 
and how both the city and state have been very supportive.  
 
ED explained that he would like to have the flexibility of being able to 
start both the first phase of 244 Garden Apartments (GA) and the 
second phase of 195 Waterfront Units (WU) at the same time.  ED stated 
that this could happen because there will be a significant difference in 
the rent rates between the two projects. Therefore they will not be 
cross-competitive or will not compete with each other.  
 
ED stated that his organization and affiliates have invested over 
$8,000,000 and over eight years in diligently moving TC forward. 
 
Jerry Herrmann (JH) and BB expressed concern about the damage being 
done by the boat launch ramp along the Clackamas River. General 
discussion followed about the changing river bottom, and the entrance 
to TC.  ED made it clear that extensive testing has consistently shown 
that the water quality is very good.  Further, the Triathlon group, whose 
group swims there regularly, also had water quality testing with the 
same result - very high quality water.  ED stated that the success of TC is 
not dependent on an open channel and the ability for boats to go in an 
out of TC.   
 



Don Slack (DS) asked about connectivity with TC and the Oregon City 
Shopping Center (OCSC). ED explained that there will be two points of 
access, one at the south end of the OCSC, and one at the north end.   
BB noted that connectivity would be improved for peds and bikes if the 
bridge which recently crashed is replaced. 
 
Paul Edgar (PE) asked about plans for the area just north of the OCSC 
and ED explained that there would be an entry monument, landscaping, 
and trail head parking.  
 
JH asked when the trail head parking woud go in.  ED noted that it 
would in installed as a part of the Phase 1 infrastructure. 
 
Kent Zeigler (KZ) asked about the flood elevations.  ED explained that 
the civil engineers have been very careful about calculating the cut and 
fill math, and making sure that the buildings will not be located in the 
flood zone. 
 
Discussion followed on the peninsula.  JH and BB stated that that the 
area is not stable, and is actually dangerous. ED said that a path would 
make it easier for the homeless to set up camp at the end of the trail. 
The conclusion was to NOT build the trial. 
 
JH made several very positive comments about Oswego Pointe, and said 
it could be a model for TC.   
 
The proposed roundabout was discussed, and it was noted that it may 
not even be necessary at this location. 
 
JH asked about the status of the deal for TRI-CITY dirt and excess 
capacity.  ED noted that the necessary documents are being drafted. 
 
K. Baker (KB) asked about her property, and ED responded. 
 
Michael Berman (MB) made a number of positive comments about the 
plans for TC. 
 



There were no negative comments. At the conclusion of the meeting, JH 
moved, and BB seconded a motion to approve TC as planned.  The 
motion was approved unanimously.   
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From: Read Stapleton (Portland)
To: Laura Terway
Cc: John van Staveren; Pat Gaynor (Portland); Sou Souvanny (Portland)
Subject: Original Tree Preservation Plans
Date: Monday, August 10, 2015 4:06:53 PM
Attachments: 2008 Submittal Tree Preservation Plans.pdf

Laura –
 
Your completeness response includes requests for further details about the location and type of trees to
 be removed and tree mitigation. Attached are the tree preservation and removal plans per the 2008
 decision. No additional tree removal is proposed beyond what was previously proposed and approved.
  Consistent with the existing approval, it is anticipated that future development will remove 383 trees
 throughout the master plan site. Consistent with Condition #13 from the CP 08-05, all trees removed
 within the garden apartment site will be within proposed building, parking lots and associated and
 surrounding landscape areas.  Therefore, we are not anticipating any “mitigation” tree plantings on the
 apartment site. Additionally, because the location of trees to be removed hasn’t changed, we believe that
 tree removal remains vested under the CDP and this proposal doesn’t involve an amendment to the
 number or location of trees to be removed.
 
There would be some tree removal within the NROD that would be mitigated in conjunction with the
 natural resource mitigation proposed by Pacific Habitat Services. Thus, PHS’s plans will address
 mitigation plantings for tree impacts within the buffer area, but there are no other tree impacts in Phase 1
 that would require mitigation.
 
Please let me know of any concerns. Given all of this, our intent is to submit the attached tree
 preservation plans and PHS’s mitigation plans for tree impacts in the NROD to document consistency
 with the original approval.
 
Thx!
 
Read
 
Read Stapleton, AICP
 
PLANNING GROUP MANAGER
CARDNO
 

 
Phone (+1) 503-419-2500 Fax (+1) 503-419-2600 Direct (+1) 503-419-2513 Mobile (+1) 971-219-5013
Address 5415 SW Westgate Drive, Suite 100 Portland, OR 97221
Email read.stapleton@cardno.com Web www.cardno.com
 
This email and its attachments may contain confidential and/or privileged information for the sole use of the intended recipient(s). All
 electronically supplied data must be checked against an applicable hardcopy version which shall be the only document for which Cardno
 warrants accuracy. If you are not the intended recipient, any use, distribution or copying of the information contained in this email and its
 attachments is strictly prohibited. If you have received this email in error, please email the sender by replying to this message and
 immediately delete and destroy any copies of this email and any attachments. The views or opinions expressed are the author’s own and
 may not reflect the views or opinions of Cardno.
 

mailto:read.stapleton@cardno.com
mailto:lterway@ci.oregon-city.or.us
mailto:jvs@pacifichabitat.com
mailto:Pat.Gaynor@cardno.com
mailto:Sou.Souvanny@cardno.com
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