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Section 1: Property Background and Request 
 

The applicant, 7 Star Salem, LLC, is presenting a consolidated class 3 site plan review, class 2 

adjustment, and class 2 driveway approach application for the development of a six-pump 

fueling station, convenience store, parking, and associated site improvements. 

Section 2: Existing Conditions 
 

The development site is approximately 1.54 acres in size and is described as Marion County 

Assessor Map and Tax Lot 072W32D002400, a Marion County Tax Map is included within the 

exhibits list identifying the subject properties. 

The site is located within corporate City limits of the City of Salem. The Salem Area 

Comprehensive Plan (SACP) map has a designation for the property of “Industrial Commercial". 

The subject property is located outside of the City’s Urban Service Area (USA).  

The Comprehensive Plan designations of surrounding properties include: 

North: Across Macleay Road SE, MF “Multi-Family Residential” and IND “Industrial”  

South: Marion County – Outside Corporate City Limits 

East: Marion County – Outside Corporate City Limits  

West: IC “Industrial Commercial”  

The subject property is zoned IC (Industrial Commercial) and the surrounding properties are 

zoned as follows: 

North:  Across Macleay Road SE, RM2 (Multiple Family Residential 2) and IBC (Industrial 

Business Campus)  

South: Marion County – Outside Corporate City Limits 

East: Marion County – Outside Corporate City Limits 

West: IC (Industrial Commercial)  

Section 3: Findings Applicable to Administrative Procedures 
Chapter 300 – Procedures for Land Use Applications and Legislative Land Use Proposals  

Section 300.001 – Purpose 

The purpose of this chapter is to establish uniform procedures for the review and processing of 

land use applications, and to establish procedures for legislative land use proposals. This 

chapter is intended to make the land use application review process clear and understandable 
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for applicants; to facilitate timely review of land use applications by the City; and to enable the 

public to effectively participate in the local land use decision making process. 

Section 300.300 – Pre-Application Conference 

(a) Purpose. Pre-application conferences are intended to familiarize applicants with the 

requirements of the UDC; to provide applicants with an opportunity to meet with city 

staff to discuss proposed projects in detail; and to identify approval criteria, standards, 

and procedures prior to filing a land use application. The pre-application conference is 

intended to be a tool to orient applicants and assist them in navigating the land use 

process, but is not intended to be an exhaustive review that identifies or resolves all 

potential issues, and does not bind or preclude the City from enforcing all applicable 

regulations or from applying regulations in a manner differently than may have been 

indicated at the time of the pre-application conference.  

(b) Applicability and waiver of pre-application requirement. 

(1) Pre-application conferences are mandatory for those land use actions identified 

under Table 300-2 as requiring a pre-application conference. 

(2) Nothing in this section shall preclude an applicant from voluntarily requesting a 

pre-application conference for any other land use action. 

(3) Notwithstanding the provisions of this section, a mandatory pre-application 

conference may be waived by the Planning Administrator if the application is 

relatively simple, and good cause is shown by the applicant. An application for a 

waiver shall be made on forms provided by the Planning Administrator. The 

applicant for a waiver shall acknowledge that waiving the pre-application 

conference increases the risk of an application being rejected or processing 

delayed due to insufficient, incomplete, or incorrect information being provided. 

The decision of the Planning Administrator on an application to waive a pre-

application conference is not appealable. 

(c) Pre-application conference procedures. 

(1) Application requirements. 

(A) Application form. Pre-application conference requests shall be 

made on forms provided by the Planning Administrator. 

(B) Submittal requirements. Pre-application conference requests 

shall: 

(i) Include a completed application form; 

(ii) Include payment of the application fee; 

(iii) Be accompanied by the information required, if 

any, for the specific pre-application conference 

sought; and 
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(iv) Be accompanied by any additional information the 

applicant deems necessary to demonstrate the 

nature and scope of the proposal in sufficient detail 

to allow city staff to review and comment. 

(2) Scheduling of pre-application conference. Upon receipt of a complete 

application, the Planning Administrator shall schedule the pre-application 

conference. The Planning Administrator shall coordinate the involvement of 

other city departments, as appropriate, in the pre-application conference. Pre-

application conferences are not open to the general public. 

(3) Pre-application conference summary. Subsequent to the pre-application 

conference, the Planning Administrator will provide the applicant with a written 

summary of the conference. The purpose of the written summary is to provide a 

preliminary assessment of the proposal, but shall not be deemed to be a 

recommendation by the City or any other outside agency or service provider on 

the merits of the proposal. 

(4) Validity period for mandatory pre-application conferences; follow-up 

conferences. A follow-up conference is required for those mandatory pre-

application conferences that have already been held when: 

(A) A complete application relating to the proposed development 

that was the subject of the pre-application conference has not 

been submitted within 18 months of the pre-application 

conference; 

(B) The proposed use, layout, and/or design of the proposal have 

significantly changed; or 

(C) The owner and/or developer of a project changes after the pre-

application conference and prior to application submittal. 

Applicant’s Findings: Pursuant to table 300-2, the requested applications do not require a pre-

application conference; however, the applicant requested and attended a pre-application 

conference on February 26, 2024 for the proposal.  

Section 300.310 – Neighborhood Association Contact 

(a) Purpose. The purpose of neighborhood association contact is to provide an opportunity 

for neighborhood associations to learn of upcoming land use applications involving land 

within or adjacent to their boundaries in advance of applications being submitted. This 

encourages dialogue and provides opportunities for feedback and resolution of 

potential issues prior to filing. 

Applicant’s Findings: The applicant understands the purpose of requiring neighborhood 

association contact. 
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(b) Applicability. 

(1) Neighborhood association contact, as provided in this section, is required for 

those land use applications identified under Table 300-2 as requiring 

neighborhood association contact. 

Applicant’s Findings: Table 300-2 requires neighborhood association contact for the 

applications. The applicant’s representative prepared a letter and sent it to the chair and land 

use chair of the neighborhood association. The letter was sent via email. The email and the 

letter are included with this submittal. 

(2) When multiple land use applications are consolidated into a single application 

and one or more of the applications involved include a requirement for 

neighborhood association contact and the other applications do not require 

neighborhood association contact, the entire consolidated application shall 

require neighborhood association contact. 

Applicant’s Findings: The applicant understands because the application is consolidated, 

neighborhood association contact is required for all applications included. As demonstrated by 

the contact materials provided, the applicant notified the chair and land use chair of all 

applications being requested. This criterion is met. 

(3) Nothing in this section shall be construed to preclude additional contact 

between an applicant and neighborhood association beyond the requirements of 

this section, or an applicant from contacting a neighborhood association where 

no neighborhood association contact is required. 

Applicant’s Findings: The applicant understands nothing in this section shall preclude additional 

contact between the applicant and neighborhood association. 

(c) Process. Prior to submitting a land use application requiring neighborhood association 

contact, the applicant shall contact the City-recognized neighborhood association(s) 

whose boundaries include, or are adjacent to, the subject property via e-mail or mailed 

letter. The e-mail or mailed letter shall: 

(1) Be sent to the chair(s) and land use chair(s) of the applicable neighborhood 

association(s) prior to submitting the land use application; and 

(2) Contain the following information: 

(A) The name, telephone number, and e-mail address of the 

applicant; 

(B) The address of the subject property; 

(C) A summary of the proposal; 

(D) A conceptual site plan, if applicable, that includes the proposed 

development; and 
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(E) The date on which the e-mail or letter is being sent; 

Applicant’s Findings: The applicant emailed a letter with information relating to the proposal to 

both the chair and land use chair of the neighborhood association. The letter included all the 

required information listed above. This criterion is met. 

(d) Effect on subsequent land use application submittal. A land use application requiring 

neighborhood association contact shall not be accepted, as provided under SRC 

300.210, unless it is accompanied by a copy of the e-mail or letter that was sent to the 

neighborhood association, and a list of the e-mail or postal addresses to which the e-

mail or letter was sent. 

Applicant’s Findings: The applicant understands the city is unable to accept applications 

requiring neighborhood association contact prior to contact being made. However, the 

applicant has demonstrated satisfying this criterion prior to submittal. 

Section 4: Findings Applicable to Class 3 Site Plan Review  
Chapter 220 – Site Plan Review 

Section 220.001 – Purpose 

The purpose of this chapter is to provide a unified, consistent and efficient means to conduct 

site plan review for development activity that requires a building permit, to ensure that such 

development meets all applicable standards of the UDC, including, but not limited to, standards 

related to access, pedestrian connectivity, setbacks, parking areas, external refuse storage 

areas, open areas, landscaping, and transportation and utility infrastructure. 

Section 220.005 – Site Plan Review 

(a) Applicability. 

(1) Except as provided in subsection (a)(2) of this section, site plan review approval 

is required: 

(A) Prior to issuance of a building permit, for any development that 

requires a building permit; 

(B) Prior to a change of use, when a building permit is not otherwise 

required; and 

(C) Prior to commencement of work, for any of the following when a 

building permit is not otherwise required: 

(i) Development of a new off-street parking or vehicle 

use areas; 

(ii) Expansion of an existing off-street parking or 

vehicle use areas, when additional paved surface is 

added; 
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(iii) Alteration of an existing off-street parking or 

vehicle use areas, when the existing paved surface 

is replaced with a new paved surface; 

(iv) Paving of an unpaved area; and 

(v) Restriping of an off-street parking or vehicular use 

areas, when the layout will be reconfigured. 

Applicant’s Findings: The proposal includes a new development that requires a building permit; 

therefore, triggering the applicability of the Site Plan Review section. Findings addressing the 

approval criteria for Site Plan Review have been provided within this narrative.  

(2) Exemptions. 

(A) The following development that requires a building permit is 

exempt from site plan review: 

(i) Development of a single family use, two family use, 

three family use, four family use, or cottage cluster 

on an individual lot, including the construction of 

accessory structures and paving associated with 

such uses. 

(ii) Sign installation. 

(iii) Ordinary maintenance or repair of existing 

buildings, structures, utilities, landscaping, and 

impervious surfaces, and the installation or 

replacement of operational equipment or fixtures. 

(iv) The alteration to the facade of a building, except in 

the Mixed Use-I (MU-I), Mixed Use- II (MU-II), 

Mixed Use-III (MU-III), or Mixed Use-Riverfront 

(MU-R) zones unless there are no standards in the 

zone that are applicable to the proposed façade 

alteration. 

(v) Interior construction or tenant improvements that 

involve no change of use or occupancy. 

(vi) Demolition permit. 

(vii) Construction of a fence. 

(B) Any of the activities identified under subsection (a)(1)(C) of this 

section are exempt from site plan review if they are for a single 

family use, two family use, three family use, four family use, or 

cottage cluster on an individual lot. 

Applicant’s Findings: The proposal does not meet any of the exemptions listed above, therefore 

the applicant is applying for a Site Plan Review as part of this application submittal.  
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(b) Classes. The three classes of site plan review are: 

(1) Class 1 site plan review. Class 1 site plan review is site plan review for any 

development under subsection (a)(1) of this section that does not involve a land 

use decision or limited land use decision, as those terms are defined in ORS 

197.015, and that involves either: 

(A) A change of use or change of occupancy where only construction 

or improvements to the interior of the building or structure are 

required; or 

(B) A change of use when a building permit is not otherwise required. 

(2) Class 2 site plan review. Class 2 site plan review is site plan review for any 

development under subsection (a)(1) of this section, other than development 

subject to Class 1 site plan review, that does not involve a land use decision or 

limited land use decision, as those terms are defined in ORS 197.015. 

(3) Class 3 site plan review. Class 3 site plan review is site plan review for any 

development under subsection (a)(1) of this section that involves a land use 

decision or limited land use decision, as those terms are defined in ORS 197.015. 

As used in this subsection, land use decisions and limited land use decisions 

include, but are not limited to, any development application that: 

(A) Requires a Transportation Impact Analysis pursuant to SRC 

chapter 803; 

(B) Requires a geotechnical report or geologic assessment under SRC 

chapter 810, except where a geotechnical report or geologic 

assessment has already been approved for the property subject to 

the development application; 

(C) Requires deviation from clear and objective development 

standards of the UDC relating to streets, driveways or vision 

clearance areas; 

(D) Proposes dedication of right-of-way which is less than the 

requirements of the Salem Transportation System Plan; 

(E) Requires deviation from the clear and objective standards of the 

UDC and where the Review Authority is granted the authority to 

use limited discretion in deviating from the standard; or 

(F) Involves the imposition of conditions of approval; or 

(G) Requires a variance, adjustment, or conditional use permit. 

Applicant’s Findings: The application includes consolidated applications including class 2 

adjustments and a class 2 driveway approach permit; therefore, the applicant is applying for a 

class 3 site plan review permit.  

(c) Procedure type. 
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(1) Class 1 site plan review is processed as a Type I procedure under SRC chapter 

300. 

(2) Class 2 site plan review is processed as a Type I procedure under SRC chapter 

300. 

(3) Class 3 site plan review is processed as a Type II procedure under SRC chapter 

300. 

(4) An application for site plan review may be processed concurrently with an 

application for a building permit; provided, however, the building permit shall 

not be issued until site plan review approval has been granted. 

Applicant’s Findings: The applicant understands the procedure type that will be used to process 

the requested applications.  

(d) Submittal requirements for Class 1 site plan review. In lieu of the application submittal 

requirements under SRC chapter 300, an application for a Class 1 site plan review shall 

include a completed application form that shall contain the following information: 

(1) The names and addresses of the applicant(s), the owner(s) of the subject 

property, and any authorized representative(s) thereof; 

(2) The address or location of the subject property and its assessor's map and tax lot 

number; 

(3) The size of the subject property; 

(4) The comprehensive plan designation and zoning of the subject property; 

(5) The type of application(s); 

(6) A brief description of the proposal; and 

(7) Signatures of the applicant(s), owner(s) of the subject property, and/or the duly 

authorized representative(s) thereof authorizing the filing of the application(s). 

(e) Submittal requirements for Class 2 and Class 3 site plan review. 

(1) Class 2 site plan review. In addition to the submittal requirements for a Type I 

application under SRC chapter 300, an application for Class 2 site plan review 

shall include the following: 

(A) A site plan, of a size and form and in the number of copies 

meeting the standards established by the Planning Administrator, 

containing the following information: 

(i) The total site area, dimensions, and orientation 

relative to north; 

(ii) The location of all proposed primary and accessory 

structures and other improvements, including 

fences, walls, and driveways, indicating distance 

from the structures and improvements to all 

property lines and adjacent on-site structures; 
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(iii) Loading areas, if included in the proposed 

development; 

(iv) The size and location of solid waste and recyclables 

storage and collection areas, and amount of 

overhead clearance above such enclosures, if 

included in the proposed development; 

(v) An indication of future phases of development on 

the site, if applicable; 

(vi) All proposed landscape areas on the site, with an 

indication of square footage and their percentage 

of the total site area; 

(vii) The location, height, and material of fences, berms, 

walls, and other proposed screening as they relate 

to landscaping and screening required by SRC 

chapter 807; 

(viii) The location of all trees and vegetation required to 

be protected pursuant to SRC chapter 808; 

(ix) The location of all street trees, if applicable, or 

proposed location of street trees required to be 

planted at time of development pursuant to SRC 

chapter 86; and 

(x) Identification of vehicle, pedestrian, and bicycle 

parking and circulation areas, including 

handicapped parking stalls, disembarking areas, 

accessible routes of travel, and proposed ramps. 

(B) An existing conditions plan, of a size and form and in the number 

of copies meeting the standards established by the Planning 

Administrator, containing the following information: 

(i) The total site area, dimensions, and orientation 

relative to north; 

(ii) The location of existing structures and other 

improvements on the site, including accessory 

structures, fences, walls, and driveways, noting 

their distance from property lines; and 

(iii) The type, size, and location of all existing trees on 

the property, with an identification of those trees 

that will be preserved and those trees that will be 

removed; and 
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(iv) The location of the 100-year floodplain, if 

applicable. 

(C) A tree plan, of a size and form and in the number of copies 

meeting the standards established by the Planning Administrator, 

containing the following information: 

(i) The total site area, dimensions, and orientation 

relative to north; 

(ii) The location of all existing trees, indicating their 

species, DBH, critical root zone, and whether they 

will be preserved or removed; 

(iii) The location of all new trees proposed to be 

planted on the development site, indicating their 

species and caliper at the time of planting; 

(iv) The perimeter and soil depth of all proposed tree 

planting areas; 

(v) The location of all existing and proposed primary 

and accessory structures; 

(vi) The location of all existing and proposed parking 

and vehicle use areas; and 

(vii) For developments that include more than one-half 

acre of new off-street surface parking, the tree 

plan shall include the expected tree canopy area 

after 15 years for all trees not removed by the 

proposed development, and the caliper of all 

proposed new trees at the time of planting in 

addition to the other requirements of the tree 

planting plan. 

(D) A grading plan depicting proposed site conditions following 

completion of the proposed development, when grading of the 

subject property will be necessary to accommodate the proposed 

development. 

(E) A completed trip generation estimate for the proposed 

development, on forms provided by the City. 

(F) Building elevation drawings for any proposed new buildings and 

any exterior additions or alterations to existing buildings when the 

height of the building, or a portion of the building is changed. 

(G) For development in the Mixed Use-I (MU-I) and Mixed Use-II (MU-

II) Mixed Use-III (MU-III), and Mixed Use-Riverfront (MU-R) zones, 

architectural drawings, renderings, or sketches showing all 
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elevations of the existing buildings and the proposed buildings as 

they will appear on completion. 

(H) For developments that include more than one-half acre of new 

off-street surface parking, proof of coordination with the local 

electric utility to ensure the compatibility of tree canopy and root 

systems with planned and existing utility infrastructure. 

(2) Class 3 site plan review. In addition to the submittal requirements for a Type II 

application under SRC chapter 300, an application for Class 3 site plan review 

shall include the following: 

(A) All submittal requirements for a Class 2 site plan review under 

subsection (e)(1) of this section; 

(B) The zoning district, comprehensive plan designation, and land 

uses for all properties abutting the site; 

(C) Driveway locations, public and private streets, bike paths, transit 

stops, sidewalks, and other bike and pedestrian pathways, curbs, 

and easements; 

(D) The elevation of the site at two-foot contour intervals, with 

specific identification of slopes in excess of 15 percent; 

(E) The location of drainage patterns and drainage courses, if 

applicable; 

(F) A preliminary utility plan showing capacity needs for municipal 

water, stormwater facilities, and sewer service, and schematic 

location of connection points to existing municipal water and 

sewer services; 

(G) Summary table which includes site zoning designation; total site 

area; gross floor area by use (e.g., manufacturing, office, retail, 

storage); building height; itemized number of full size compact 

and handicapped parking stalls, and the collective total number; 

total lot coverage proposed, including areas to be paved for 

parking and sidewalks; 

(H) A geological assessment or geotechnical report, if required by SRC 

chapter 810, or a certification from an engineering geologist or a 

geotechnical engineer that landslide risk on the site is low, and 

that there is no need for further landslide risk assessment; and 

(I) A Transportation Impact Analysis, if required by SRC chapter 803. 

Applicant’s Findings: The applicant has submitted the applicable items for the proposal within 

their application submittal.  

(f) Criteria. 
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(1) Class 1 site plan review. An application for a Class 1 site plan review shall be 

granted if: 

(A) The application involves only a change of use or a change of 

occupancy, and there is no pending application for an associated 

land use decision or limited land use decision; 

(B) Only construction or improvements to the interior of the building 

or structure will be made; 

(C) The new use or occupancy will not require exterior improvements 

to the building or structure or alteration to existing parking, 

landscaping, or bufferyards; 

(D) Only clear and objective standards which do not require the 

exercise of discretion or legal judgment are applicable to the site 

plan review application; and 

(E) The application meets all applicable standards of the UDC. 

Applicant’s Findings: The applicant is requesting a class 3 site plan review; therefore, the class 1 

site plan review approval criteria are not applicable.  

(2) Class 2 site plan review. An application for a Class 2 site plan review shall be 

granted if: 

(A) Only clear and objective standards which do not require the 

exercise of discretion or legal judgment are applicable to the 

application. 

(B) The application meets all the applicable standards of the UDC. 

Applicant’s Findings: The applicant is requesting a class 3 site plan revciew; therefore, the class 

2 site plan review approval criteria are not applicable. 

(3) Class 3 site plan review. An application for Class 3 site plan review shall be 

granted if: 

(A) The application meets all applicable standards of the UDC; 

Applicant’s Findings: The applicant has compiled a complete list of applicable standards and 

criteria and has provided a response to each within this narrative. This criterion is met. 

(B) The transportation system provides for the safe, orderly, and 

efficient circulation of traffic into and out of the proposed 

development, and negative impacts to the transportation system 

are mitigated adequately; 

Applicant’s Findings: The development site abuts Cordon Road to the east, Macleay Road SE to 

the north, and Gaffin Road to the west. The proposal includes a street improvement at the 

corner of Cordon Road and Macleay Road SE and has been worked out with the civil engineer 
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and the City Traffic Engineer. The proposed traffic circulation pattern into, out of, and through 

the development site is cohesive with the street system already in place abutting the site and 

within the surrounding area. The proposed driveway triggers a class 2 driveway approach 

permit. Within this narrative, the applicant has addressed all of the applicable criteria within 

SRC Chapters 804 and 805 demonstrating compliance with the approval criteria. Because the 

proposed circulation plan and improvement accommodates all modes of transportation and 

meets safety standards for vision clearance areas, this criterion is met by the proposal. 

(C) Parking areas and driveways are designed to facilitate safe and 

efficient movement of vehicles, bicycles, and pedestrians; and 

Applicant’s Findings: The parking area and driveways have been designed to ensure safe and 

efficient movements by vehicles, bicycles, and pedestrians. The driveways have been thoroughly 

planned for this development and assessed within the traffic impact analysis and have been 

reviewed by the City Traffic Engineer. The pedestrian connections keep pedestrians from having 

to cross the fueling stations or walk behind be vehicular parking.  

(D) The proposed development will be adequately served with City 

water, sewer, stormwater facilities, and other utilities appropriate 

to the nature of the development. 

Applicant’s Findings: Surrounding the development site are public water, sewer, and storm 

infrastructure that is adequate to serve the proposed development. This criterion is met.   

Chapter 230 – Historic Preservation 

Section 230.105 – Preservation of Archeological Resources 

(a) Archeological resources shall be protected and preserved in place subject to the 

requirements of federal, state, and local regulations, including the guidelines 

administered by the Oregon State Historic Preservation Office and ORS 358.905—

358.961. 

(b) A person may not excavate, injure, destroy or alter an archaeological site or object or 

remove an archaeological object located on public or private lands unless that activity is 

authorized by a permit issued under ORS 390.235. A violation of this subsection is a 

misdemeanor. 

Applicant’s Findings: The applicant understands the protections around archeological 

resources. At the time of development, the applicant’s contractors will have an inadvertent 

discovery plan on file with the City.  

Chapter 551 – IC – Industrial Commercial 

Section 551.001 – Purpose 
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The purpose of the Industrial Commercial (IC) Zone is to implement the industrial commercial 

designation of the Salem Area Comprehensive Plan through the identification of allowed uses 

and the establishment of development standards. The IC zone generally allows a wide variety of 

retail, office, heavy commercial, light manufacturing, and warehousing activities. 

Section 551.005 – Uses 

(a) Except as otherwise provided in this section, the permitted (P), special (S), conditional 

(C), and prohibited (N) uses in the IC zone are set forth in Table 551-1. 

Applicant’s Findings: The applicant is proposing a new gas station, which is classified as motor 

vehicle services use and is an outright permitted use within the IC zone. The proposal also 

includes a convenience store which is classified as a retail sales use and is also an outright 

permitted use within the IC zone. 

(b) Continued uses. Existing, legally-established uses established prior to August 24, 2022, 

but which would otherwise be made nonconforming by this chapter, are hereby 

deemed continued uses. 

(1) Building or structures housing a continued use may be structurally altered or 

enlarged, or rebuilt following damage or destruction, provided such alteration, 

enlargement, or rebuilding complies with the standards set forth in SRC 551.010(f). 

(2) Cease of occupancy of a building or structure for a continued use shall not preclude 

future use of the building or structure for that use; provided, however, conversion of 

the building or structure to another use shall thereafter prevent conversion back to 

that use. 

Applicant’s Findings: The subject development site is vacant; therefore, no continued uses are 

present. These criteria are not applicable. 

Section 551.010 – Development Standards 

Development within the IC zone must comply with the development standards set forth in this 

section. 

(a) Lot standards. Lots within the IC zone shall conform to the standards set forth in Table 

551-2. 

Applicant’s Findings: Pursuant to table 551-2, there are no established standards for lot area, 

lot width, or lot depth. There is a minimum of 16-feet of street frontage for non-single-family 

uses. The subject property is a corner lot with frontage on Macleay Road SE and Cordon Road 

SE, both street frontages exceed the minimum 16-feet standard. This standard is met.  

(b) Setbacks. Setbacks within the IC zone shall be provided as set forth in Tables 551-3 and 

551-4. 
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Applicant’s Findings:  

Setbacks for the proposed vehicle use area are discussed later in this section under findings for 

chapter 806. 

Abutting Street: The proposed convenience store abuts Cordon Road SE and Macleay Road SE. 

The building is approximately 20-feet setback from Cordon Road SE and approximately 140-feet 

setback from Macleay Road SE, exceeding the minimum 5-foot setback established in table 551-

3. The proposed accessory structure, the canopy over the fuel pumps, is approximately 28-feet 

setback from Macleay Road SE and approximately 15-feet setback from Gaffin Road, exceeding 

the minimum 5-foot setback established in table 551-3.  

Zone-to-zone: The subject property abuts IC zoning to the southwest, for buildings and accessory 

structures, there is no setback established pursuant to table 551-4.  

(c) Lot coverage; height. Buildings and accessory structures within the IC zone shall conform 

to the lot coverage and height standards set forth in Table 551-5. 

Applicant’s Findings: Pursuant to table 551-5, there is no maximum lot coverage standard. The 

maximum building height and accessory structure height is 70 feet, the proposed convenience 

store is approximately 24 feet in height and the proposed fuel pump canopy is approximately 18 

feet in height, both are less than the maximum height allowed within the zone. This standard is 

met.  

(d) Landscaping. 

(1) Setbacks. Required setbacks shall be landscaped. Landscaping shall conform to 

the standards set forth in SRC chapter 807. 

(2) Vehicle use areas. Vehicle use areas shall be landscaped as provided under SRC 

chapters 806 and 807. 

(3) Development site. A minimum of 15 percent of the development site shall be 

landscaped. Landscaping shall meet the Type A standard set forth in SRC chapter 

807. Other required landscaping under the UDC, such as landscaping required for 

setbacks or vehicular use areas, may count towards meeting this requirement. 

Applicant’s Findings: Landscaped areas are shown on the site plan included with this 

application submittal. Additionally, approximately half of the site is to remain undeveloped as 

the subject property includes a wetland area and a drainage ditch. Findings addressing specific 

landscaping requirements are provided later in this section under chapters 806 and 807. 

Additionally, the applicant will provide a complete landscape plan set, including how the 15 

percent minimum total site landscaping has been exceeded, at the time of building permit. This 

criterion will be met. 
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(e) Industrial performance standards. Within the IC zone, no land or structure shall be used 

or occupied unless maintained and operated in continuing compliance with all 

applicable standards adopted by the Oregon Department of Environmental Quality 

(DEQ), including the holding of all licenses and permits required by DEQ regulations, 

local ordinance, and state and federal law. 

Applicant’s Findings: This application is for the development of a new convenience store and 

fueling station within the IC zone. The applicant understands that they must maintain and 

operate the land and structure in continuing compliance with all applicable standards adopted 

by the Oregon Department of Environmental Quality (DEQ), including the holding of all licenses 

and permits required by DEQ regulation, local ordinance, and state and federal law. As 

applicable, this criterion will be met. 

(f) Development standards for continued uses. 

(1) Buildings. Buildings housing a continued use may be structurally altered or 

enlarged, or rebuilt following damage or destruction, provided such alteration, 

enlargement, or rebuilding conforms to development standards set forth in this 

chapter and to all other applicable provisions of the UDC.  

(2) Accessory structures. Existing accessory structures to a continued use may be 

structurally altered or enlarged, or rebuilt following damage or destruction, and 

new accessory structures to a continued use may be constructed, provided such 

alteration, enlargement, rebuilding, or new accessory structure construction 

conforms to development standards set forth in this chapter and to all other 

applicable provisions of the UDC. 

(3) Option to rebuild in same location. Notwithstanding SRC 551.010(g)(1) and (2), 

any building or accessory structure rebuilt following damage or destruction may 

either be located on the same location on the lot as the original building or 

structure, or may be enlarged, provided the enlargement does not increase the 

building or structure's nonconformity to development standards set forth in this 

chapter and all other applicable provisions of the UDC. 

Applicant’s Findings: The subject development site is vacant; therefore, no continued uses are 

present. These criteria are not applicable. 

Section 551.015 – Design Review 

Design review under SRC chapter 225 is required for development within the IC as follows: 

(a) Residential care with five or more self-contained dwelling units shall be subject to 

design review according to the multiple family design review standards set forth in SRC 

chapter 702. 
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Applicant’s Findings: The proposal is not for a residential care facility; therefore, a design 

review under SRC chapter 225 is not required for this application. This is not applicable.  

Chapter 800 – General Development Standards 

Section 800.001 – Purpose 

The purpose of this chapter is to establish certain standards that apply generally to 

development throughout the City, regardless of zone. 

Section 800.005 – Applicability 

The standards set forth in this chapter apply to all development in every zone unless otherwise 

exempted by the UDC. In the event of a conflict between the standards set forth in this chapter 

and any other provision of the UDC, the more restrictive provision shall apply. 

Section 800.055 – Solid waste service areas  

Solid waste service areas shall provide for the safe and convenient collection of solid waste and 

recyclable and compostable materials by the local solid waste collection franchisee. 

(a) Applicability. Solid waste service area design standards shall apply to: 

(1) All new solid waste, recycling, and compostable service areas, where use of a 

solid waste, recycling, and compostable receptacle of one cubic yard or larger is 

proposed; and 

(2) Any change to an existing solid waste service area for receptacles of one cubic 

yard or larger that requires a building permit. 

Applicant’s Findings: The applicant is proposing a new solid waste service area with a 

receptacle that is larger than one cubic yard, triggering the applicability of this section. 

(b) Solid waste receptacle placement standards. All solid waste receptacles shall be placed 

at grade on a concrete pad that is a minimum of four inches thick, or on an asphalt pad 

that is a minimum of six inches thick. The pad shall have a slope of no more than a three 

percent and shall be designed to discharge stormwater runoff consistent with the 

overall stormwater management plan for the site approved by the Director. 

(1) Pad area. In determining the total concrete pad area for any solid waste service 

area: 

(A) The pad area shall extend a minimum of one foot beyond the 

sides and rear of the receptacle; and 

(B) The pad area shall extend a minimum three feet beyond the front 

of the receptacle. 

(C) In situations where receptacles face each other, a minimum four 

feet of pad area shall be required between the fronts of the facing 

receptacles. 
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(2) Minimum separation. 

(A) A minimum separation of 1.5 feet shall be provided between the 

receptacle and the side wall of the enclosure. 

(B) A minimum separation of five feet shall be provided between the 

receptacle and any combustible walls, combustible roof eave 

lines, or building or structure openings. 

(3) Vertical clearance. 

(A) Receptacles two cubic yards or less. Receptacles two cubic yards 

or less in size shall be provided with a minimum of eight feet of 

unobstructed overhead or vertical clearance for servicing. 

(B) Receptacles greater than two cubic yards. Receptacles greater 

than two cubic yards in size shall be provided with a minimum of 

14 feet of unobstructed overhead or vertical clearance for 

servicing; provided, however, overhead or vertical clearance may 

be reduced to eight feet: 

(i) For enclosures covered by partial roofs, where the 

partial roof over the enclosure does not cover 

more than the rear eight feet of the enclosure, as 

measured from the inside of the rear wall of the 

enclosure (see Figure 800-6); or 

(ii) Where a physical barrier is installed within, and a 

maximum of eight feet from the front opening of, 

the enclosure preventing the backward movement 

of the receptacle (see Figure 800-7). 

Applicant’s Findings: The proposed solid waste receptable placement standards as outlined 

above are intended to be met. While detailed solid waste plans have not been included for land 

use submittal, the applicant intends on meeting these standards.  

(c) Permanent drop box and compactor placement standards. 

(1) All permanent drop boxes shall be placed on a concrete pad that is a minimum of 

six inches thick. The pad shall have a slope of no more than one percent and shall 

be designed to discharge stormwater runoff consistent with the overall 

stormwater management plan for the site approved by the Director. 

(2) All permanent compactors shall be placed on a concrete pad that is structurally 

engineered or in compliance with the manufacturer specifications. The pad shall 

have a slope of no more than three percent and shall be designed to discharge 

stormwater runoff consistent with the overall stormwater management plan for 

the site approved by the Director. 
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(3) Pad area. The pad area shall be a minimum of 12 feet in width. The pad area 

shall extend a minimum of five feet beyond the rear of the permanent drop box 

or compactor. 

(4) Minimum separation. A minimum separation of five feet shall be provided 

between the permanent drop box or compactor and any combustible walls, 

combustible roof eave lines, or building or structure openings. 

Applicant’s Findings: The proposal does not include a permanent drop box or a compactor; 

therefore, these standards are not applicable.  

(d) Solid waste service area screening standards. 

(1) Solid waste, recycling, and compostable service areas shall be screened from all 

streets abutting the property and from all abutting residentially zoned property 

by a minimum six-foot-tall sight-obscuring fence or wall; provided, however, 

where receptacles, drop boxes, and compactors are located within an enclosure, 

screening is not required. For the purpose of this standard, abutting property 

shall also include any residentially zoned property located across an alley from 

the property. 

(2) Existing screening at the property line shall satisfy screening requirements if it 

includes a six-foot-tall sight-obscuring fence or wall. 

Applicant’s Findings: As demonstrated on the provided plans, the solid waste service area will 

be within an enclosure; therefore, additional screening is not required.  

(e) Solid waste service area enclosure standards. When enclosures are used for required 

screening or aesthetics, such enclosures shall conform to the standards set forth in this 

subsection. The overall dimensions of an enclosure are dependent upon the number 

and size of receptacles the enclosure is designed to accommodate. 

(1) Front opening of enclosure. The front opening of the enclosure shall be 

unobstructed and shall be a minimum of 12 feet in width. 

(2) Measures to prevent damage to enclosure. 

(A) Enclosures constructed of wood or chainlink fencing material shall 

contain a minimum four-inch nominal high bumper curb at 

ground level located 12 inches inside the perimeter of the outside 

walls of the enclosure to prevent damage from receptacle 

impacts. 

(B) Enclosures constructed of concrete, brick, masonry block, or 

similar types of material shall contain a minimum four-inch 

nominal high bumper curb at ground level located 12 inches 

inside the perimeter of the outside walls of the enclosure, or a 

fixed bumper rail to prevent damage from receptacle impacts. 
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(C) The requirements under subsections (e)(2)(A) and (B) of this 

section shall not apply if the enclosure is designed to be 

separated: 

(i) A minimum distance of two feet from the sides of 

the container or receptacles; and 

(ii) A minimum of three feet from the rear of the 

container or receptacles. 

(3) Enclosure gates. Any gate across the front opening of an enclosure shall swing 

freely without obstructions. For any enclosure opening with an unobstructed 

width of less than 15 feet, the gates shall open a minimum of 120 degrees. For 

any enclosure opening with an unobstructed width of 15 feet or greater, the 

gates shall open a minimum of 90 degrees. All gates shall have restrainers in the 

open and closed positions. 

Applicant’s Findings: As mentioned above, detailed solid waste plans have not been included for 

land use submittal; however, the applicant intends on meeting the solid waste service area 

enclosure standards as outlined above.  

(4) Prohibited enclosures. Receptacles shall not be stored in buildings or entirely 

enclosed structures unless the receptacles are: 

(A) Stored in areas protected by an automatic sprinkler system 

approved by the City Fire Marshal; or 

(B) Stored in a building or structure of a fire resistive Type I or Type 

IIA construction that is located not less than ten feet from other 

buildings and used exclusively for solid waste receptacle storage. 

Applicant’s Findings: The receptables are not proposed within the building nor an entirely 

enclosed structure; therefore, this standard is not applicable.  

(f) Solid waste service area vehicle access. 

(1) Vehicle operation area. 

(A) A vehicle operation area shall be provided for solid waste 

collection service vehicles that is free of obstructions and no less 

than 45 feet in length and 15 feet in width; provided, however, 

where the front opening of an enclosure is wider than 15 feet, the 

width of the vehicle operation area shall be increased to equal the 

width of the front opening of the enclosure. Vehicle operation 

areas shall be made available perpendicular to the front of every 

receptacle, or, in the case of multiple receptacles within an 

enclosure, perpendicular to every enclosure opening. 
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(B) For solid waste service areas having receptacles of two cubic 

yards or less, the vehicle operation area may be located: 

(i) Perpendicular to the permanent location of the 

receptacle or the enclosure opening (see Figure 

800-8); 

(ii) Parallel to the permanent location of the 

receptacle or the enclosure opening (see Figure 

800-9); or 

(iii) In a location where the receptacle can be safely 

maneuvered manually not more than 45 feet into a 

position at one end of the vehicle operation area 

for receptacle servicing. 

(C) The vehicle operation area may be coincident with a parking lot 

drive aisle, driveway, or alley provided that such area is kept free 

of parked vehicles and other obstructions at all times except for 

the normal ingress and egress of vehicles. 

(D) Vertical clearance. Vehicle operation areas shall have a minimum 

vertical clearance of 14 feet. 

(E) In the event that access to the vehicle operation area is not a 

direct approach into position for operation of the service vehicle, 

a turnaround, in conformance with the minimum dimension and 

turning radius requirements shown in Figure 800-10, shall be 

required to allow safe and convenient access for collection 

service. 

Applicant’s Findings: The proposed solid waste service area access is a direct approach and no 

parking spaces are proposed that would obstruct the access to the enclosure. The operation 

area meets the 15-feet width and exceeds the 45-feet in length for the solid waste collection 

provider. As mentioned above, the applicant intends to meet all of the standards regarding solid 

waste service areas.  

(2) Vehicle operation areas shall be designed so that waste collection service 

vehicles are not required to back onto a public street or leave the premises. 

Applicant’s Findings: The site has been designed to ensure that waste collection service vehicles 

are not required to back onto a public street. This standard is met.  

(3) Vehicle operation areas shall be paved with asphalt, concrete, or other hard 

surfacing approved by the Director, and shall be adequately designed, graded, 

and drained to the approval of the Director. 
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Applicant’s Findings: The vehicle operation area will be paved with asphalt. Civil plans have 

been provided demonstrating how the paved surface is designed, graded and drained. This 

standard is met.  

(4) Signs. "No Parking" signs shall be placed in a prominent location on the 

enclosure, or painted on the pavement in front of the enclosure or receptacle, to 

ensure unobstructed and safe access for the servicing of receptacles. 

Applicant’s Findings: The applicant will have signage to ensure unobstructed and safe access for 

servicing of receptables. This will be met.  

(g) Notice to solid waste collection franchisee. Upon receipt of an application to vary or 

adjust the standards set forth in this section, notification and opportunity to comment 

shall be provided to the applicable solid waste collection franchisee. Notice required 

under this subsection shall be in addition to the notification required for a variance or 

adjustment under SRC chapter 300. 

Applicant’s Findings: The applicant is not applying to vary or adjust any of the standards and 

therefore, notification to the solid waste collection franchisee is not required.  

Section 800.060 – Exterior Lighting 

(a) Exterior lighting shall not shine or reflect onto adjacent properties, or cast glare onto 

the public right-of-way. 

(b) Exterior light fixtures shall be located and designed so that the light source, when 

viewed at a height of five feet above the ground at a distance of five feet outside the 

boundary of the lot, shall be either: 

(1) Completely shielded from direct view; or 

(2) No greater than five foot-candles in illumination. 

Applicant’s Findings: The applicant understands the lighting requirements and will ensure that 

lighting shall not shine or reflect onto adjacent properties or case glare onto the public right-of-

way. The applicant will provide detailed lighting plans at the time of building permit in 

conformance with the lighting requirements of this section. This standard will be met.  

Section 800.065 – Pedestrian access 

Except where pedestrian access standards are provided elsewhere under the UDC, and unless 

otherwise provided in this section, all developments, other than development of single-family, 

two-family, three-family, and four-family uses, and multiple family uses subject to SRC chapter 

702, shall include an on-site pedestrian circulation system developed in conformance with the 

standards in this section. For purposes of this section development means the construction of, 

or addition to, a building or accessory structure or the construction of, or alteration or addition 

to, an off-street parking or vehicle use area. Development does not include construction of, or 
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additions to, buildings or accessory structures that are less than 200 square feet in floor area. 

Development also does not include the installation of electric vehicle charging stations in 

existing approved parking lots or vehicle use areas. 

(a) Pedestrian connections required. The on-site pedestrian circulation system shall provide 

pedestrian connectivity throughout the development site as follows: 

(1) Connection between building entrances and streets. 

(A) Except as otherwise provided in this subsection, a pedestrian 

connection shall be provided between the primary building 

entrance of each building on the development site and each 

adjacent street. Where a building has more than one primary 

building entrance, a single pedestrian connection from one of the 

building's primary entrances to each adjacent street is allowed; 

provided each of the building's primary entrances are connected, 

via a pedestrian connection, to the required connection to the 

street (see Figure 800-11). 

(B) Where an adjacent street is a transit route and there is an existing 

or planned transit stop along street frontage of the development 

site, at least one of the required pedestrian connections shall 

connect to the street within 20 feet of the transit stop (see Figure 

800-12). 

(C) A pedestrian connection is not required between the primary 

building entrance of a building and each adjacent street if: 

(i) The development site is a corner lot and the 

building has a primary building entrance that is 

located within 20 feet of, and has a pedestrian 

connection to, the property line abutting one of 

the adjacent streets; or 

(ii) The building is a service, storage, maintenance, or 

similar type building not primarily intended for 

human occupancy. 

Applicant’s Findings: As demonstrated on the plans, pedestrian connections are proposed that 

connect the primary building entrance to each adjacent street; Gaffin Road, Macleay Road SE, 

and Cordon Road SE. This standard is met.  

(2) Connection between buildings on the same development site. 

(A) Except as otherwise provided in this subsection, where there is 

more than one building on a development site, a pedestrian 

connection, or pedestrian connections, shall be provided to 

connect the primary building entrances of all of the buildings. 
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(B) A pedestrian connection, or pedestrian connections, is not 

required between buildings on the same development site if: 

(i) The buildings have a primary building entrance that 

is located within 20 feet of, and has a pedestrian 

connection to, the property line abutting a street; 

and 

(ii) A public sidewalk within the adjacent street right-

of-way provides pedestrian access between the 

primary building entrances; or 

(iii) The buildings are service, storage, maintenance, or 

similar type buildings not primarily intended for 

human occupancy. 

Applicant’s Findings: There is only one building proposed on the development site; therefore, 

this is not applicable.  

(3) Connection through off-street parking areas. 

(A) Surface parking areas. Except as provided under subsection 

(a)(3)(A)(iii) of this section, off-street surface parking areas 

greater than 25,000 square feet in size or including four or more 

consecutive parallel drive aisles shall include pedestrian 

connections through the parking area to the primary building 

entrance or where there is no building, through the parking area 

as provided in this subsection. 

(i) The pedestrian connections shall be: 

a. Provided in a minimum amount of either 

one connection for every four drive aisles or 

one connection for every 250 feet (See 

Figure 800-13); provided, however, in no 

case shall less than one pedestrian 

connection be provided. Where the 

pedestrian connection requirements of this 

subsection result in a fractional number, 

any fractional number greater than 0.5 shall 

be round up to require an additional 

pedestrian connection; 

b. Spaced a minimum of two drive aisles apart; 

and 

c. Connected to a pedestrian connection, or 

pedestrian connections, that lead to the 
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primary building entrance. Where there is 

no building, the pedestrian connections 

shall connect to the street either at the 

sidewalk or at the public street right-of-way 

when there is no sidewalk. 

(ii) Where the off-street surface parking area is 

adjacent to a street that is a transit route and there 

is an existing or planned transit stop along the 

street frontage of the development site, at least 

one of the required pedestrian connections shall 

connect to the street within 20 feet of the transit 

stop. 

(iii) A pedestrian connection provided between a 

primary building entrance and a street may be 

counted as a required connection through an off-

street surface parking area. 

(iv) Regardless of the size of the off-street parking 

area, pedestrian connections are not required 

through off-street surface parking areas that have a 

depth, in all locations, of not more than 124 feet. 

For purposes of this subsection, parking area depth 

is measured through the parking area from its 

outside edge towards the building. 

(v) For purposes of this subsection, off-street surface 

parking area means: 

a. An off-street surface parking area that is 

separated from other off-street surface 

parking areas on the development site by 

either a driveway, which begins at the 

street and extends into the site, or other 

physical separation; or 

b. An off-street surface parking area located in 

a separate location on the development site 

from other off-street surface parking areas. 

(B) Parking structures and parking garages. Where an individual floor 

of a parking structure or parking garage exceeds 25,000 square 

feet in size, a pedestrian connection shall be provided through the 

parking area on that floor to an entrance/exit. 
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Applicant’s Findings: There are no parking areas that exceed 25,000 square feet. This is not 

applicable.  

(4) Connection to existing or planned paths and trails. Where an existing or planned 

path or trail identified in the Salem Transportation System Plan (TSP) or the 

Salem Comprehensive Parks System Master Plan passes through a development 

site, the path or trail shall: 

(A) Be constructed, and a public access easement or dedication 

provided; or 

(B) When no abutting section of the trail or path has been 

constructed on adjacent property, a public access easement or 

dedication shall be provided for future construction of the path or 

trail. 

Applicant’s Findings: There are no planned paths or trails identified adjacent to the subject 

property for connection. This is not applicable.  

(5) Connection to abutting properties. Whenever a vehicular connection is provided 

from a development site to an abutting property, a pedestrian connection shall 

also be provided. A pedestrian connection is not required, however: 

(A) To abutting properties used for activities falling within the 

following use classifications, use categories, and uses under SRC 

chapter 400: 

(i) Single-family; 

(ii) Two-family; 

(iii) Group living; 

(iv) Industrial; 

(v) Infrastructure and utilities; and 

(vi) Natural resources. 

(B) Where the use of an abutting property has specific security needs 

that make providing a connection impractical or undesirable; 

(C) Where on-site activities on abutting properties, such as the 

operation of trucks, forklifts, and other equipment and machinery 

would present safety conflicts with pedestrians; 

(D) Where buildings or other improvements on abutting properties 

physically preclude a connection now or in the future; or 

(E) Where physical conditions of the land, such as topography or 

existing natural resource areas, including, but not limited to, 

wetlands, ponds, lakes, streams, or rivers, make providing a 

connection impractical. 
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Applicant’s Findings: There are no vehicle connections to the adjacent property to the south of 

the subject property. This is not applicable.  

(b) Design and materials. Required pedestrian connections shall be in the form of a 

walkway, or may be in the form of a plaza. Where a path or trail identified in the Salem 

Transportation System Plan (TSP) or Salem Comprehensive Parks System Master Plan is 

required, the path or trail shall conform to the applicable standards of the TSP or Salem 

Comprehensive Parks System Master Plan in-lieu of the standards in this subsection. 

(1) Walkways shall conform to the following: 

(A) Material and width. Walkways shall be paved with a hard-surface 

material meeting the Public Works Design Standards, and shall be 

a minimum of five feet in width. 

Applicant’s Findings: The pedestrian connections are proposed to be paved with hard surface 

material. The pedestrian connections are proposed to be a minimum of five-feet in width, except 

where they abut the vehicle parking spaces the pedestrian connection is proposed to be seven 

feet.  

(B) Where a walkway crosses driveways, parking areas, parking lot 

drive aisles, and loading areas, the walkway shall be visually 

differentiated from such areas through the use of elevation 

changes, a physical separation, speed bumps, a different paving 

material, or other similar method. Striping does not meet this 

requirement, except when used in a parking structure or parking 

garage. 

Applicant’s Findings: The pedestrian connections proposed do not cross any of the vehicular 

areas; therefore, this is not applicable.  

(C) Where a walkway is located adjacent to an auto travel lane, the 

walkway shall be raised above the auto travel lane or separated 

from it by a raised curb, bollards, landscaping or other physical 

separation. If the walkway is raised above the auto travel lane it 

must be raised a minimum of four inches in height and the ends of 

the raised portions must be equipped with curb ramps. If the 

walkway is separated from the auto travel lane with bollards, 

bollard spacing must be no further than five feet on center. 

Applicant’s Findings: The pedestrian connections adjacent to the auto travel lanes/drive aisles 

and proposed to be separated either by raised curb or landscaping. This is met.  
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(2) Wheel stops or extended curbs shall be provided along required pedestrian 

connections to prevent the encroachment of vehicles onto pedestrian 

connections. 

Applicant’s Findings: As demonstrated on the plans, the applicant intends on installing wheel 

stops within the parking spaces. The pedestrian connection along the vehicle parking is over 7 

feet wide, making the wheel stops not required, but installed for preference of the applicant. 

This is met.  

(c) Lighting. The on-site pedestrian circulation system shall be lighted to a level where the 

system can be used at night by employees, customers, and residents. 

Applicant’s Findings: A lighting plan will be provided at the time of building permit to ensure 

the lighting standards are met. This will be met.  

(d) Applicability of standards to development sites comprised of lots under separate 

ownership. 

(1) When a development site is comprised of lots under separate ownership, the 

pedestrian access standards set forth in this section shall apply only to the lot, or 

lots, proposed for development, together with any additional contiguous lots 

within the development site that are under the same ownership as those 

proposed for development. 

(2) Where the pedestrian access standards of this section would otherwise require 

additional pedestrian connections throughout the development site beyond just 

the lot, or lots, proposed for development and any contiguous lots under the 

same ownership, the required pedestrian connections shall be extended to the 

boundaries of the lot, or lots, proposed for development and any contiguous lots 

under the same ownership in order to allow for future extension of required 

pedestrian connections through the other lots within the development site in 

conformance with the standards in this section. 

Applicant’s Findings: The subject property does not contain any additional lots under same 

ownership; therefore, these pedestrian connectivity standards do not apply.  

Chapter 806 – Off-Street Parking, Loading, and Driveways 

Section 806.001 – Purpose 

The purpose of this chapter is to establish standards for off-street parking and vehicle use 

areas, bicycle parking, loading areas, and driveways. 

Section 806.015 – Amount of Off-Street Parking 

(a) Maximum off-street parking. Except as otherwise provided in this section, and unless 

otherwise provided under the UDC, off-street parking shall not exceed the amounts set 
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forth in Table 806-1. For the purposes of calculating the maximum amount of off-street 

parking allowed, driveways shall not be considered off-street parking spaces. 

Applicant’s Findings: Pursuant to table 806-1, the proposed convenience store classified as a 

retail sales use is granted 1 parking space per 200 square feet. The proposed convenience store 

is 4,999 square feet, affording 25 parking spaces for the proposed development. The proposed 

fueling pumps and canopy is classified as a motor vehicle service use, granting 1 parking space 

per 600 square feet. The fueling pump canopy is 3,600 square feet, affording 6 parking spaces. 

The maximum parking allowed on the site is a total of 31 parking spaces and the proposal 

includes 12 parking spaces, which is less than the maximum allowed. This is met.  

(b) Compact parking. Up to 75 percent of the off-street parking spaces provided on a 

development site may be compact parking spaces. 

Applicant’s Findings: No compact parking spaces are proposed with the development; 

therefore, this is not applicable.  

(c) Carpool and vanpool parking. New developments with 60 or more required off-street 

parking spaces, and falling within the public services and industrial use classifications, 

and the business and professional services use category, shall designate a minimum of 

five percent of their total off-street parking spaces for carpool or vanpool parking.  

Applicant’s Findings: No carpool or vanpool parking is proposed with the development; 

therefore, this is not applicable.  

(d) Required electric vehicle charging spaces. For any newly constructed building with five 

or more dwelling units on the same lot, including buildings with a mix of residential and 

nonresidential uses, a minimum of 40 percent of the off-street parking spaces provided 

on the site for the building shall be designated as spaces to serve electrical vehicle 

charging. In order to comply with this subsection, such spaces shall include provisions 

for electrical service capacity, as defined in ORS 455.417. 

Applicant’s Findings: There are no dwelling units included with the development; therefore, this 

is not applicable.  

Section 806.020 – Method of Providing Off-Street Parking 

(a) General. If provided, off-street parking shall be accommodated through one or more of 

the following methods: 

(1) Ownership. Ownership in fee by the owner of the property served by the 

parking; 

(2) Easement. A permanent and irrevocable easement appurtenant to the property 

served by the parking; 

(3) Lease Agreement. A lease agreement  
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(4) Lease or rental agreement in parking structure. A lease or rental agreement in an 

off-street parking facility established pursuant to ORS 223.805 to 223.845;  

Applicant’s Findings: The applicant is providing parking via method (1) as outlined above. This is 

met.   

Section 806.035 – Off-Street Parking and Vehicle Use Are Development Standards for Uses of 

Activities Other Than Single-Family, Two-Family, Three-Family, and Four-Family 

Unless otherwise provided under the UDC, off-street parking and vehicle use areas, other than 

driveways and loading areas, for uses or activities other than single family, two family, three 

family, and four family shall be developed and maintained as provided in this section. 

(a) General applicability. The off-street parking and vehicle use area development standards set 

forth in this section shall apply to: 

(1) The development of new off-street parking and vehicle use areas; 

(2) The expansion of existing off-street parking and vehicle use areas, where additional 

paved surface is added; 

(3) The alteration of existing off-street parking and vehicle use areas, where the existing 

paved surface is replaced with a new paved surface; and 

(4) The paving of an unpaved area. 

Applicant’s Findings: The proposal includes the development of a new off-street parking and 

vehicle use area; therefore, triggering the applicability of this section.   

(b) Location. 

(1) Generally. Off-street parking and vehicle use areas shall not be located within 

required setbacks. 

Applicant’s Findings: As demonstrated on the submitted plans, the off-street parking and 

vehicle use area is not located within the established setbacks. This is met.  

(2) Carpool and vanpool parking. Carpool and vanpool parking shall be located so it is 

the closest employee parking to the building entrance normally used by employees; 

provided, however, it shall not be located closer than any parking designated for 

disabled parking. 

Applicant’s Findings: No carpool or vanpool parking is proposed with the development; 

therefore, this is not applicable.  

(3) Underground parking. Off-street parking may be located underground in all zones, 

except the RA and RS zones. Such underground parking may be located beneath 

required setbacks; provided, however, no portion of the structure enclosing the 

underground parking shall project into the required setback, and all required 
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setbacks located above the underground parking structure shall be landscaped as 

otherwise required under the UDC. 

Applicant’s Findings: Underground parking is not proposed with the development; therefore, 

this is not applicable.  

(c) Perimeter setbacks and landscaping. 

(1) Perimeter setbacks and landscaping, generally. 

(i) Perimeter setbacks. Perimeter setbacks, as set forth in this 

subsection, shall be required for off-street parking and vehicle use 

areas abutting streets, abutting interior front, side, and rear property 

lines, and adjacent to buildings and structures. Perimeter setbacks for 

parking garages are set forth under subsection (c)(5) of this section. 

Perimeter setbacks are not required for: 

(i) Off-street parking and vehicle use areas abutting 

an alley. 

(ii) Vehicle storage areas within the IG zone. 

(iii) Temporary and seasonal gravel off-street parking 

areas, approved pursuant to SRC chapter 701, 

abutting nonresidential zones, uses or activities 

other than household living, or local streets. 

(iv) Gravel off-street parking areas, approved through a 

conditional use permit, abutting nonresidential 

zones, uses or activities other than household 

living, or local streets. 

(v) Underground parking. 

(B) Perimeter landscaping. Required perimeter setbacks for off-street 

parking and vehicle use areas shall be landscaped as set forth in 

this subsection. 

Applicant’s Findings: The applicant understands the general requirements for perimeter 

setbacks and landscaping and has provided findings below to address each requirement. 

(2) Perimeter setbacks and landscaping abutting streets. Unless a greater setback is 

required elsewhere within the UDC, off-street parking and vehicle use areas abutting a 

street shall be setback and landscaped according to one the methods set forth in this 

subsection. Street trees located along an arterial street may be counted towards 

meeting the minimum required number of plant units. 

(A) Method A. The off-street parking and vehicle use area shall be 

setback a minimum of ten feet (see Figure 806-1). The setback 
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shall be landscaped according to the Type A standard set forth in 

SRC chapter 807. 

(B) Method B. The off-street parking and vehicle use area shall be 

setback to accommodate a berm, the top of which shall be a 

minimum of 2.5 feet higher than the elevation of the abutting off-

street parking or vehicle use area (see Figure 806-2). The berm 

shall have a slope no steeper than a 3:1 on all sides, and shall be 

landscaped according to the Type A standard set forth in SRC 

chapter 807 with plant materials to prevent erosion. The berm 

shall not alter natural drainage flows from abutting properties. 

Any portion of the berm that encroaches into a vision clearance 

area set forth in SRC chapter 805 shall have a height no greater 

than the maximum allowed under SRC 805.010. 

(C) Method C. The off-street parking and vehicle use area shall be 

setback a minimum six feet to accommodate a minimum three-

foot drop in grade from the elevation at the right-of-way line to 

the elevation of the abutting off-street parking or vehicular use 

area (see Figure 806-3). The setback shall be landscaped according 

to the Type A standard set forth in SRC chapter 807. 

(D) Method D. The off-street parking and vehicle use area shall be 

setback a minimum six feet in conjunction with a minimum three-

foot-tall brick, stone, or finished concrete wall (see Figure 806-4). 

The wall shall be located adjacent to, but entirely outside, the 

required setback. The setback shall be landscaped according to 

the Type A standard set forth in SRC chapter 807. Any portion of 

the wall that encroaches into a vision clearance area set forth in 

SRC chapter 805 shall have a height no greater than the maximum 

allowed under SRC 805.010. 

(E) Method E. The off-street parking and vehicle use area shall be 

setback a minimum of six feet to accommodate green stormwater 

infrastructure meeting the Public Works Design Standards. 

Applicant’s Findings: The applicant is meeting the parking and vehicle use area setback 

abutting the adjacent streets through Method A. As shown on the submitted plans, the setbacks 

abutting the street meet the 10-foot minimum. The standard is met. 

(3) Perimeter setbacks and landscaping abutting interior front, side, and rear property lines. 

Unless a greater setback is required elsewhere within the UDC, off-street parking and 

vehicle use areas abutting an interior front, side, or rear property line shall be setback a 
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minimum of five feet (see Figure 806-5). The setback shall be landscaped according to 

the Type A standard set forth in SRC chapter 807. 

Applicant’s Findings: As demonstrated on the site plan included with the application submittal, 

the portion of off-street parking and vehicle use area setback abutting the interior side setback 

exceeds the 5-foot minimum and is proposed to be landscaped. The building does not have a 

required setback from the property line abutting the adjacent property to the south. This is met. 

(4) Setback adjacent to buildings and structures. Except for drive-through lanes, where an 

off-street parking or vehicular use area is located adjacent to a building or structure, the 

off-street parking or vehicular use area shall be setback from the exterior wall of the 

building or structure by a minimum five-foot-wide landscape strip, planted to the Type A 

standard set forth in SRC chapter 807, or by a minimum five-foot-wide paved pedestrian 

walkway (see Figure 806-6). A landscape strip or paved pedestrian walkway is not 

required for drive-through lanes located adjacent to a building or structure. 

Applicant’s Findings: The proposed off-street parking is located adjacent to the proposed 

building and is separated from the building with a minimum 7-foot paved pedestrian walkway. 

This standard is met.  

(5) Perimeter setbacks and landscaping for parking garages. Perimeter setbacks and 

landscaping as set forth in subsection (c) of this section shall be required for parking 

garages; provided, however, perimeter setbacks and landscaping are not required for: 

(A) Any portion of a parking garage with frontage on a street and 

containing ground floor uses or activities other than parking. 

(B) Any parking garage within an industrial zone, public zone, or 

commercial zone, other than a CO zone, that abuts an interior 

front, side, or rear property line where there is no required 

building setback. 

(C) Any parking garage abutting an alley. 

Applicant’s Findings: Parking garages are not proposed with this development; therefore, this is 

not applicable.  

(d) Interior landscaping. 

(1) Interior landscaping, generally. Interior landscaping, as set forth in this subsection, 

shall be required for off-street parking areas 5,000 square feet or greater in size; 

provided, however, interior landscaping is not required for: 

(i) Vehicle storage areas. 

(ii) Vehicle display areas. 

(iii) Temporary and seasonal gravel off-street parking areas, approved 

pursuant to SRC chapter 701. 
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(iv) Gravel off-street parking areas, approved through a conditional use 

permit. 

(v) Underground parking. 

(vi) Parking garages. 

Applicant’s Findings: Including the 22-feet width for two-way traffic behind the parking spaces, 

the off-street parking area is less than 5,000 square feet in size; therefore, interior landscaping 

is not required.  

(e) Off-street parking area dimensions. Off-street parking areas shall conform to the minimum 

dimensions set forth in Table 806-5; provided, however, minimum off-street parking area 

dimensions shall not apply to: 

(1) Vehicle storage areas. 

(2) Vehicle display areas. 

Applicant’s Findings: As demonstrated on the site plan included with the application submittal, 

the parking area includes 12 off-street standard parking stalls meeting the 19-feet in depth and 

the 9-feet in width. The stalls meet the dimensions for 90-degree parking angle standards. This 

is met. 

(f) Off-street parking area access and maneuvering. In order to ensure safe and convenient 

vehicular access and maneuvering, off-street parking areas shall: 

(1) Be designed so that vehicles enter and exit the street in a forward motion with no 

backing or maneuvering within the street; and 

(2) Where a drive aisle terminates at a dead-end, include a turnaround area as shown in 

Figure 806-9. The turnaround shall conform to the minimum dimensions set forth in 

Table 806-6. 

Applicant’s Findings: The parking area access has been designed so that all vehicles enter and 

exit the street in a forward motion. In no case will any vehicles back out into the adjacent 

streets. There are no drive aisles that terminate in a dead end.  

(g) Grade. Off-street parking and vehicle use areas shall not exceed a maximum grade of ten 

percent. Ramps shall not exceed a maximum grade of 15 percent. 

Applicant’s Findings: As demonstrated on the civil plans, the off-street parking and vehicle use 

area does not exceed the maximum grade established within this section.   

(h) Surfacing. Off-street parking and vehicle use areas shall be paved with a hard surface 

material meeting the Public Works Design Standards; provided, however, up to two feet of 

the front of a parking space may be landscaped with ground cover plants (see Figure 806-

10). Such two-foot landscaped area may count towards meeting interior off-street parking 

area landscaping requirements when provided abutting a landscape island or planter bay 
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with a minimum width of five feet but shall not count towards meeting perimeter setbacks 

and landscaping requirements. Paving is not required for: 

(1) Vehicle storage areas within the IG zone. 

(2) Temporary and seasonal gravel off-street parking areas, approved pursuant to SRC 

chapter 701. 

(3) Gravel off-street parking areas, approved through a conditional use permit. 

Applicant’s Findings: As demonstrated on the submitted plans, the off-street parking and 

vehicle use areas are proposed to be paved with a hard surface material.  

(i) Drainage. Off-street parking and vehicle use areas shall be adequately designed, graded, 

and drained according to the Public Works Design Standards, or to the approval of the 

Director. 

Applicant’s Findings: As demonstrated on the civil plans, the off-street parking and vehicle use 

areas have been designed for adequate drainage pursuant to the public works design standards.  

(j) Bumper guards or wheel barriers. Off-street parking and vehicle use areas shall include 

bumper guards or wheel barriers so that no portion of a vehicle will overhang or project 

into required setbacks and landscaped areas, pedestrian accessways, streets or alleys, or 

abutting property; provided, however, bumper guards or wheel barriers are not required 

for: 

(1) Vehicle storage areas. 

(2) Vehicle sales display areas. 

Applicant’s Findings: As demonstrated on the submitted plans, the proposed vehicle parking is 

adjacent to the building and is separated by a minimum 7-foot pedestrian accessway; therefore, 

wheel stops or bumper guards are not required. There are no other areas on the site where 

vehicles would project into setbacks, landscaped areas, streets, or proposed pedestrian 

accessways.  

(k) Off-street parking area striping. Off-street parking areas shall be striped in conformance 

with the off-street parking area dimension standards set forth in Table 806-6; provided, 

however, off-street parking area striping shall not be required for: 

(1) Vehicle storage areas. 

(2) Vehicle sales display areas. 

(3) Temporary and seasonal gravel off-street parking areas, approved pursuant to SRC 

chapter 701. 

(4) Gravel off-street parking areas, approved through a conditional use permit. 

Applicant’s Findings: As demonstrated on the submitted plans, the off-street parking area is 

proposed to be striped in conformance with the dimension standards set forth in table 806-6. 

This is met.  
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(l) Marking and signage. 

(1) Off-street parking and vehicle use area circulation. Where directional signs and 

pavement markings are included within an off-street parking or vehicle use area to 

control vehicle movement, such signs and marking shall conform to the Manual of 

Uniform Traffic Control Devices.  

Applicant’s Findings: The proposed parking area is designed in a manner that maneuvering is 

intuitive; it is not anticipated directional markings or signage will be necessary to control 

vehicular movement. However, if markings or signage are determined to be necessary, the 

applicant will ensure they conform to the Manual or Uniform Traffic Control Devices. If 

applicable, this criterion will be met. 

(2) Compact parking. Compact parking spaces shall be clearly marked indicating the 

spaces are reserved for compact parking only.  

Applicant’s Findings: No compact parking is proposed with the development; therefore, this is 

not applicable.   

(3) Carpool and vanpool parking. Carpool and vanpool parking spaces shall be posted 

with signs indicating the spaces are reserved for carpool or vanpool use only before 

9:00 a.m. on weekdays. 

Applicant’s Findings: No carpool or vanpool parking is proposed, therefore this is not applicable.  

(m) Lighting. Lighting for off-street parking and vehicle use areas shall not shine or reflect onto 

adjacent residentially zoned property, or property used for uses or activities falling under 

household living, or cast glare onto the street. 

Applicant’s Findings: A lighting plan will be submitted at the time of building permit meeting 

the lighting requirements established in SRC.  

Section 806.040 – Driveway Development Standards for Uses of Activities Other Than Single-

Family, Two-Family, Three-Family, and Four-Family 

Unless otherwise provided under the UDC, driveways for uses or activities other than single 

family, two family, three family, or four family shall be developed and maintained as provided 

in this section. 

(a) Access. Off-street parking and vehicle use areas shall have either separate driveways for 

ingress and egress, a single driveway for ingress and egress with an adequate turnaround 

that is always available, or a loop to the single point of access. The driveway approaches to 

the driveways shall conform to SRC chapter 804. 

Applicant’s Findings: The proposed driveways include ingress and egress and at no point will a 

vehicle have to back out into the right-of-way. This is met.  
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(b) Location. Driveways shall not be located within required setbacks except where: 

(1) The driveway provides direct access to the street, alley, or abutting property. 

(2) The driveway is a shared driveway located over the common lot line and providing 

access to two or more uses. 

Applicant’s Findings: The proposed driveways provide direct access to the street; therefore, this 

is met.  

(c) Setbacks and landscaping. 

(1) Perimeter setbacks and landscaping, generally. Perimeter setbacks and landscaping 

as set forth in this subsection shall be required for driveways abutting streets and 

abutting interior front, side, and rear property lines; provided, however, perimeter 

setbacks and landscaping are not required where: 

(A) The driveway provides direct access to the street, alley, or abutting 

property. 

(B) The driveway is a shared driveway located over the common lot line 

and providing access to two or more uses. 

(2) Perimeter setbacks and landscaping abutting streets. Unless a greater setback is 

required elsewhere within the UDC, driveways abutting a street shall be setback and 

landscaped according to the off-street parking and vehicle use area perimeter 

setbacks and landscaping standards set forth under SRC 806.035(c)(2). 

(3) Perimeter setbacks and landscaping abutting interior front, side, and rear property 

lines. Unless a greater setback is required elsewhere within the UDC, driveways 

abutting an interior front, side, or rear property line shall be setback a minimum of 

five feet. The setback shall be landscaped according to the Type A standard set forth 

in SRC chapter 807. 

Applicant’s Findings: The driveway provides direct access to the street, there is no driveway 

setback or landscaping required. This criterion is not applicable. 

(d) Dimensions. Driveways shall conform to the minimum width set forth in Table 806-7. 

Applicant’s Findings: Pursuant to table 806-8 the minimum driveway width for a two-way 

driveway is 22-feet, as demonstrated on the plans, the driveways are proposed to be 

approximately 30-32 feet, exceeding the minimum standard. This is met.  

(e) Surfacing. All driveways, other than access roads required by the Public Works Design 

Standards to provide access to City utilities, shall be paved with a hard surface material 

meeting the Public Works Design Standards. Access roads required by the Public Works 

Design Standards to provide access to City utilities shall be an all-weather surface material 

meeting the Public Works Design Standards; provided, however, the first ten feet of the 
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access road leading into the property, as measured from the property line, shall be paved 

with a hard surface material. 

Applicant’s Findings: As demonstrated on the plans, the driveways are proposed to be paved 

with a hard surface material that meets the public works design standards. This is met.  

(f) Drainage. Driveways shall be adequately designed, graded, and drained according to the 

Public Works Design Standards, or to the approval of the Director. 

Applicant’s Findings: The proposed driveway is designed to meet the drainage requirements 

established in the public works designed standards. This is met.  

(g) "No Parking" signs. Driveways shall be posted with one "no parking" sign for every 60 feet 

of driveway length, but in no event shall less than two signs be posted. 

Applicant’s Findings: As shown on the submitted plans, there are no driveway lengths that 

exceed 60 feet in length. This is not applicable.  

Section 806.045 – Bicycle Parking; When Required 

(a) General applicability. Bicycle parking shall be provided as required under this chapter 

for: 

(1) Each proposed new use or activity. 

(2) Any change of use or activity. 

(3) Any intensification, expansion, or enlargement of a use or activity. 

Applicant’s Findings: The proposal includes a new use or activity, triggering the applicability of 

this section.  

Section 806.050 – Proximity of Bicycle Parking to Use or Activity Served 

Except as otherwise provided in this chapter, bicycle parking shall be located on the same 

development site as the use or activity it serves. 

Applicant’s Findings: The proposed bicycle parking is located on the same development site as 

the use and activity it serves, as demonstrated on the submitted plans. This is met.  

Section 806.055 – Amount of Bicycle Parking 

(a) Minimum required bicycle parking. Unless otherwise provided under the UDC, bicycle 

parking shall be provided in amounts not less than those set forth in Table 806-9. 

Applicant’s Findings: Pursuant to table 806-9, the minimum bicycle parking spaces for the retail 

sales use is four spaces as the convenience store is less than 10,000 square feet. The motor 

vehicle service use requires a minimum one bicycle parking space for 9,000 square feet. The 
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total minimum required bicycle parking is five bicycle parking spaces. As demonstrated on the 

submitted plans, six spaces are being provided, exceeding the minimum required. This is met.  

(b) Long-term bicycle parking. Long-term bicycle parking may be provided to satisfy a 

percentage of the minimum bicycle parking spaces required under this chapter. Such 

long-term bicycle parking shall not exceed the amounts set forth in Table 806-8. The 

maximum percentage of long-term bicycle parking allowed is based solely on the 

minimum number of bicycle parking spaces required. This standard shall not be 

construed to prohibit the provision of additional long-term bicycle parking spaces 

provided the minimum number of required spaces is met. (Example: A restaurant 

requiring a minimum of four bicycle parking spaces may, but is not required to, 

designate one of the required spaces as a long-term space. Additional short-term and 

long term spaces may be provided as long as the minimum required three short-term 

spaces are maintained). 

Applicant’s Findings: No long-term bicycle parking is proposed; therefore, this is not applicable.  

Section 806.060 – Bicycle Parking Development Standards 

Unless otherwise provided under the UDC, bicycle parking shall be developed and maintained 

as set forth in this section. The standards set forth in this section shall not apply to City 

approved bike share stations which utilize bike docking stations. 

(a) Location. 

(1) Short-term bicycle parking. Short-term bicycle parking shall be located outside a 

building within a convenient distance of, and clearly visible from, the primary 

building entrance. In no event shall bicycle parking be located more than 50 feet 

from the primary building entrance, as measured along a direct pedestrian 

access route. 

Applicant’s Findings: As demonstrated on the submitted plans, the proposed short term bicycle 

parking spaces are located within 50-feet of the primary building entrance. This is met.  

(2) Long-term bicycle parking. 

(A) Generally. Long-term bicycle parking shall be located: 

(i) Within a building, on the ground floor or on upper 

floors when the bicycle parking areas are easily 

accessible by an elevator; or 

(ii) On-site, outside of a building, in a well-lighted 

secure location that is sheltered from precipitation 

and within a convenient distance of the primary 

entrance. 
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(B) Long-term bicycle parking for residential uses. Long-term bicycle 

parking spaces for residential uses shall be located within: 

(i) A residential dwelling unit; 

(ii) A lockable garage; 

(iii) A restricted access lockable room serving an 

individual dwelling unit or multiple dwelling units; 

(iv) A lockable bicycle enclosure; or 

(v) A bicycle locker. 

(C) Long-term bicycle parking for non-residential uses. Long-term 

bicycle parking spaces for non-residential uses shall be located 

within: 

(i) A restricted access lockable room; 

(ii) A lockable bicycle enclosure; or 

(iii) A bicycle locker. 

Applicant’s Findings: No long-term bicycle parking is proposed for the development; therefore, 

this is not applicable.  

(b) Access. All bicycle parking areas shall have direct and accessible access to the public 

right-of-way and the primary building entrance that is free of obstructions and any 

barriers, such as curbs or stairs, which would require users to lift their bikes in order to 

access the bicycle parking area. 

Applicant’s Findings: The bicycle parking has direct and accessible access to the pubic right-of-

way via the pedestrian connections. Users will not need to lift their bikes in order to access the 

bicycle parking area. This is met.  

(c) Dimensions. All bicycle parking areas shall meet the following dimension requirements: 

(1) Bicycle parking spaces. Bicycle parking spaces shall conform to the minimum 

dimensions set forth in Table 806-10. 

(2) Access aisles. Bicycle parking spaces shall be served by access aisles conforming 

to the minimum widths set forth in Table 806-10. Access aisles serving bicycle 

parking spaces may be located within the public right-of-way. 

Applicant’s Findings: Detailed bicycle parking plans will be provided at the time of building 

permit. The applicant has taken the dimension grid from SRC and has shown it on the plan and 

the access aisle is approximately 6-feet where the code requires 4-feet. These standards are 

met.  

(d) Surfacing. Where bicycle parking is located outside a building, the bicycle parking area 

shall consist of a hard surface material, such as concrete, asphalt pavement, pavers, or 

similar material, meeting the Public Works Design Standards. 
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Applicant’s Findings: The proposed bicycle parking is located on a hard surface material as 

demonstrated on the submitted plans. This is met.  

(e) Bicycle racks. Where bicycle parking is provided in racks, the racks may be horizontal or 

vertical racks mounted to the ground, floor, or wall. Bicycle racks shall meet the 

following standards: 

(1) Racks must support the bicycle in a stable position. 

(A) For horizontal racks, the rack must support the bicycle frame in a 

stable position in two or more places a minimum of six inches 

horizontally apart without damage to the wheels, frame, or 

components. 

(B) For vertical racks, the rack must support the bicycle in a stable 

vertical position in two or more places without damage to the 

wheels, frame, or components. 

(2) Racks must allow the bicycle frame and at least one wheel to be locked to the 

rack with a high security, U-shaped shackle lock; 

(3) Racks shall be of a material that resists cutting, rusting, and bending or 

deformation; and 

(4) Racks shall be securely anchored. 

(5) Examples of types of bicycle racks that do, and do not, meet these standards are 

shown in Figure 806-11. 

Applicant’s Findings: Detailed bicycle parking plans, including rack type, will be submitted at 

the time of building permit. The applicant intends to meet all of the standards for bicycle racks 

for the proposed development.  

(f) Bicycle lockers. Where bicycle parking is provided in lockers, the lockers shall meet the 

following standards: 

(1) Lockers shall conform to the minimum dimensions set forth in Table 806-10. 

(2) Lockers shall be served by an access aisle conforming to the minimum width set 

forth in Table 806-10 in front of each locker opening. 

(3) Lockers shall be securely anchored. 

Applicant’s Findings: No bicycle lockers are proposed with the development; therefore, this is 

not applicable.  

Section 806.065 – Off-Street Loading Areas; When Required 

(a) General applicability. Off-street loading shall be provided and maintained as required 

under this chapter for: 

(1) Each proposed new use or activity. 
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(2) Any change of use or activity, when such change of use or activity results in a 

greater number of required off-street loading spaces than the previous use or 

activity. 

(3) Any intensification, expansion, or enlargement of a use or activity. 

Applicant’s Findings: The proposal includes a new use or activity, triggering the applicability of 

this section. However, pursuant to table 806-11 the retail sales use on the site for a building less 

than 5,000 square feet does not trigger an off-street loading area and none is proposed on the 

site.  

Chapter 807 – Landscaping and Screening 

Section 807.001 – Purpose 

The purpose of this chapter is to establish standards for required landscaping and screening 

under the UDC to improve the appearance and visual character of the community, promote 

compatibility between land uses, encourage the retention and utilization of existing vegetation, 

and preserve and enhance the livability of the City. 

Section 807.010 – Applicability 

The provisions of this chapter apply to all required landscaping and screening under the UDC. 

Applicant’s Findings: The development triggers the landscaping requirements of Chapter 807. 

Below the applicant provides findings regarding how the proposal meets the applicable criteria.   

Section 807.015 – Landscaping and Screening 

Unless otherwise provided under the UDC, required landscaping and screening shall conform to 

the standards set forth in this section. 

(a) Landscaping types. Required landscaping shall be provided according to one of the 

landscaping types set forth in Table 807-1. Where landscaping is required under the 

UDC without a reference to a specific landscaping type, the required landscaping shall 

meet the Type A standard. 

Applicant’s Findings: The landscape type required for the development site is Type A: one plant 

unit per 20 square feet. At the time of building permit submittal, the applicant will provide a 

landscape plan which demonstrates compliance with the minimum plan unit requirements. This 

criterion will be met. 

(b) Plant materials and corresponding plant unit values. Plant materials, their corresponding 

minimum plant unit values, and minimum plant material size at time of planting for 

landscaping within required landscaped areas are set forth in Table 807-2. A minimum 

of 40 percent of the required number of plant units shall be a combination of mature 

trees, shade trees, evergreen/conifer trees, or ornamental trees. Plant materials shall 
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provide for a minimum 75 percent coverage of required landscaped areas within five 

years. 

Applicant’s Findings: The applicant will provide a landscaping plan, meeting the landscape 

requirements of Chapter 807 at the time of building permit submittal. A plant unit breakdown 

including how the site meets the 40 percent tree requirement will be demonstrated. This 

criterion will be met. 

(c) Preservation of existing trees and vegetation. The preservation of existing trees and 

vegetation is encouraged. If preserved, existing trees as defined under SRC chapter 808, 

existing trees less than ten inches dbh, and existing vegetation may be utilized to satisfy 

required landscaping if they conform to the minimum plant unit requirements specified 

in this chapter. 

Applicant’s Findings: At the time of building permit, the applicant will provide a detailed 

landscaping plan outlining the existing landscaping percentage that is to remain and new 

landscaping percentage to be installed. The applicant is aware that existing landscaping may be 

utilized to satisfy required landscaping.  

(d) Tree replanting requirements. In addition to the landscaping required under this 

chapter, when existing trees, as defined under SRC chapter 808, are proposed for 

removal from within required setbacks or from a development site, replanting shall be 

required as provided in this subsection. The provisions of this subsection do not apply to 

lots used for single family uses, two family uses, three family uses, four family uses, or 

cottage clusters. 

(1) Removal of trees within required setbacks. When an existing tree or trees, as 

defined under SRC chapter 808, within a required setback are proposed for 

removal, two new trees shall be planted for each tree removed. Replanted trees 

shall be of either a shade or evergreen variety with a minimum 1.5 inch caliper. 

Applicant’s Findings: There are no trees proposed for removal within a required setback; 

therefore, the replating requirement outlined above is not applicable.  

(2) Removal of trees from development site. When more than 75 percent of the 

existing trees, as defined under SRC chapter 808, on a development site are 

proposed for removal, two new trees shall be planted for each tree removed in 

excess of 75 percent. Replanted trees shall be of either a shade or evergreen 

variety with a minimum 1.5 inch caliper. For purposes of this section, existing 

trees within vision clearance areas, or within areas to be cleared for required 

roads, utilities, sidewalks, trails, or stormwater facilities, shall not be counted in 

the total percentage of trees removed from the development site. 
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Applicant’s Findings: The applicant has applied for a tree removal permit separately from this 

application to remove one significant tree, which is the only tree located on the subject 

property. The tree proposed for removal is being impacted by the proposed green stormwater 

facility work in addition to the necessary pavement after the stormwater work is completed for 

adequate vehicle maneuverability around and to the fueling pumps. As the tree proposed for 

removal is being removed due to the proposed stormwater facility, the tree does not count 

towards the percentage of trees removed from the development site and the replanting 

requirement outlined above is not applicable.  

(e) Screening standards. Unless otherwise provided under the UDC, where screening is 

required in the form of a fence, wall, or landscaping, it shall conform to the following 

standards: 

(1) Height. Fences and walls shall be a minimum of six feet in height. Landscaping 

shall be of a species that will attain a height of at least six feet within three years 

after planting. 

(2) Opacity. Screening shall be sight-obscuring. Fences, walls, and landscaping shall 

be at least 75 percent opaque when viewed from any angle at a point 25 feet 

away from the fence, wall, or landscaping. Landscaping shall be of an evergreen 

species that will attain required opacity within three years after planting. 

(3) Maintenance. Fences and walls shall be maintained in safe condition, and shall 

be maintained as opaque. Landscaping shall be replaced within six months after 

dying or becoming diseased to the point that required opacity can no longer be 

maintained. 

Applicant’s Findings: Screening is not required for the proposed development; therefore, this is 

not applicable.  

(f) Berm. Unless otherwise provided under the UDC, where screening is required in the 

form a berm, the berm shall be an earthen mound no less than three feet in height 

above the existing grade, and shall be constructed with a slope no steeper than 3:1 on 

all sides. The berm shall be planted with plant materials to prevent erosion. The berm 

shall not alter natural drainage flows from abutting properties. 

Applicant’s Findings: There is no screening in the form of berms for the proposed development; 

therefore, this is not applicable.  

(g) Street trees. Development adjacent to public streets shall provide street trees that meet 

the standards and specifications set forth in SRC chapter 86. 

Applicant’s Findings: The applicant understands that street tree plantings are required along 

the streets that are under the City of Salem’s jurisdiction. The applicant will plant street trees to 

the maximum extent feasible along the required street frontages.  
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Section 5: Findings Applicable to Class 2 Adjustment 
Chapter 250 – Adjustments 

Section 250.001 – Purpose 

The purpose of this chapter is to provide a process to allow deviations from the development 

standards of the UDC for developments that, while not meeting the standards of the UDC, will 

continue to meet the intended purpose of those standards. Adjustments provide for an 

alternative way to meet the purposes of the Code and provide for flexibility to allow reasonable 

development of property where special conditions or unusual circumstances exist. 

Section 250.005 – Adjustments 

(a) Applicability. 

(1) Classes. 

(A) A Class 1 adjustment is an adjustment to any numerical 

development standard in the UDC that increases or decreases the 

standard by not more than 20 percent. 

(B) A Class 2 adjustment is an adjustment to any development 

standard in the UDC other than a Class 1 adjustment, including an 

adjustment to any numerical development standard in the UDC 

that increases or decreases the standard by more than 20 

percent. 

Applicant’s Findings: The requested adjustments trigger the applicability of a class 2 

adjustment.  

(2) Prohibition. Notwithstanding subsection (a)(1) of this section, an adjustment 

shall not be granted to: 

(A) Allow a use or activity not allowed under the UDC; 

(B) Change the status of a use or activity under the UDC; 

(C) Modify a definition or use classification; 

(D) Modify a use standard; 

(E) Modify the applicability of any requirement under the UDC; 

(F) Modify a development standard specifically identified as non-

adjustable; 

(G) Modify a development standard that contains the word 

"prohibited"; 

(H) Modify a procedural requirement under the UDC; 

(I) Modify a condition of approval placed on property through a 

previous planning action; 
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(J) A design review guideline or design review standard, except 

Multiple Family Design Review Standards in SRC Chapter 702, 

which may be adjusted; or 

(K) The required landscaping in the Industrial Business Campus (IBC) 

Zone. 

Applicant’s Findings: The requested adjustments are not prohibited as described above; 

therefore, the applicant is applying for the adjustments.  

(b) Procedure type. Class 1 and Class 2 adjustments are processed as a Type II Procedure 

under SRC chapter 300. 

Applicant’s Findings: The applicant has applied for a consolidated application and all 

applications will be reviewed using the type II procedures outlined in SRC chapter 300. 

(c) Submittal requirements. In addition to the submittal requirements for a Type II 

application under SRC chapter 300, an application for a Class 1 or Class 2 adjustment 

shall include the following: 

(1) A site plan, of a size and form and in the number of copies meeting the standards 

established by the Planning Administrator, containing all information necessary 

to establish satisfaction with the approval criteria. By way of example, but not of 

limitation, such information may include the following: 

(A) The total site area, dimensions, and orientation relative to north; 

(B) The location of all proposed primary and accessory structures and 

other improvements, including fences, walls, and driveway 

locations, indicating distance to such structures from all property 

lines and adjacent on-site structures; 

(C) All proposed landscape areas on the site, with an indication of 

square footage and as a percentage of site area; 

(D) The location, height, and material of fences, berms, walls, and 

other proposed screening as they relate to landscaping and 

screening required by SRC chapter 807; 

(E) The location of all trees and vegetation required to be protected 

pursuant to SRC chapter 808; and 

(F) Identification of vehicle, pedestrian, and bicycle parking and 

circulation areas, including handicapped parking stalls, 

disembarking areas, accessible routes of travel, and proposed 

ramps. 

Applicant’s Findings: A site plan, including applicable information above, has been provided. 

This is met.  
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(2) An existing conditions plan, of a size and form and in the number of copies 

meeting the standards established by the Planning Administrator, containing the 

following information: 

(A) The total site area, dimensions, and orientation relative to north; 

(B) The location of existing structures and other improvements on the 

site, including accessory structures, fences, walls, and driveways, 

noting their distance from property lines; 

(C) The location of the 100-year floodplain, if applicable; and 

(D) The location of drainage patterns and drainage courses, if 

applicable. 

Applicant’s Findings: An existing conditions plan has been provided containing applicable 

information above. This is met.  

(d) Criteria. 

(1) An application for a Class 1 adjustment shall be granted if all of the following 

criteria are met: 

(A) The purpose underlying the specific development standard 

proposed for adjustment is: 

(i) Clearly inapplicable to the proposed development; 

or 

(ii) Clearly satisfied by the proposed development. 

(B) The proposed adjustment will not unreasonably impact 

surrounding existing or potential uses or development. 

Applicant’s Findings: The applicant is applying for class 2 adjustments; therefore, the class 1 

adjustment approval criteria is not applicable.  

(2) An application for a Class 2 adjustment shall be granted if all of the following 

criteria are met: 

(A) The purpose underlying the specific development standard 

proposed for adjustment is: 

(i) Clearly inapplicable to the proposed development; 

or 

(ii) Equally or better met by the proposed 

development. 

Applicant’s Findings:  

SRC 804.035(d) Spacing. Except for driveway approaches providing access to a single family, two 

family, three family, or four family use, driveway approaches onto a major or minor arterial 

shall be no less than 370 feet from the nearest driveway or street intersection, measured from 
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centerline to centerline. The applicant is requesting two adjustments to the spacing standard on 

each side of the driveway approach to Macleay Road SE. The applicant is proposing access to 

Macleay Road SE, classified as a minor arterial in the Salem TSP. This proposed access is in the 

best location possible to access the development site from Macleay Road SE due to the adjacent 

intersections, wetlands, and classification of street frontages abutting the site. The access is 

necessary for fueling trucks to access the development site. The City of Salem Traffic Engineer 

has reviewed the proposed access and has no concerns; therefore, the adjustment meets (ii) 

above as the proposed driveway approach is in the best location possible to serve the site.  

SRC 804.035(c)(2) For a corner lot that abuts a local or collector street, the driveway approach 

shall provide access to the street with the lower street classification. The applicant is requesting 

an adjustment to this standard to provide an additional driveway approach to a higher 

classification of street abutting the subject property. The property is a corner lot abutting three 

streets, an existing driveway approach to Gaffin Road SE is proposed to be used and a second 

driveway approach is proposed to the Macleay Road SE. The applicant requests an adjustment 

to allow the additional driveway approach to Macleay Road SE as fueling trucks would be 

unable to access the site without the driveway approach to Macleay Road SE. There is no access 

proposed to the highest classification of street abutting the subject property, Cordon Road SE, 

classified as a parkway in the Salem TSP. This adjustment meets (ii) above as the property does 

contain a driveway approach to the lowest classification of street and the request for the second 

driveway approach to a higher classification is justified for access, maneuvering, and safety 

concerns for vehicles accessing the site. 

(B) If located within a residential zone, the proposed development 

will not detract from the livability or appearance of the residential 

area. 

Applicant’s Findings: The proposal is not located within a residential zone; therefore, this 

criterion is not applicable.  

(C) If more than one adjustment has been requested, the cumulative 

effect of all the adjustments result in a project which is still 

consistent with the overall purpose of the zone. 

Applicant’s Findings: The application includes three adjustments to driveway standards; the on-

site development meets all of the code requirements for development within the zone and no 

adjustments are being sought that would make the development inconsistent with the purpose 

of the zone. This criterion is met.  

(e) Transfer of adjustments. Unless otherwise provided in the final decision granting the 

adjustment, an adjustment shall run with the land. 
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Applicant’s Findings: The applicant understands that unless otherwise indicated in the final 

decision, adjustments shall run with the land.  

Section 6: Findings Applicable to Driveway Approach Permit  

Chapter 804 – Driveway Approaches 

Section 804.001 – Purpose 

The purpose of this chapter is to establish development standards for safe and efficient access 

to public streets. 

Section 804.010 – Applicability 

This chapter applies to the design, construction, relocation, reconstruction, enlargement, or 

alteration of any driveway approach. 

Applicant’s Findings: The applicant is proposing one new driveway approach to Macleay Road 

SE. The site is served by an existing driveway approach to Gaffin Road. Triggering the 

applicability and requirement of one class 2 driveway approach permit.   

Section 804.025 – Class 2 Driveway Approach Permit 

(a) Required. A Class 2 driveway approach permit is required for: 

(1) A driveway approach onto a local, collector, minor arterial, major arterial, or 

parkway street providing access to a use other than single family, two family, 

three family, or four family; 

(2) Maintenance, repair, or replacement of an existing permitted driveway 

approach, which is part of, or needed for, redevelopment of commercial or 

industrially zoned property. 

Applicant’s Findings: The applicant is proposing one new driveway approach to Macleay Road 

SE, classified as a minor arterial in the Salem TSP, to serve a non-residential use. The site is 

served by an existing driveway approach to Gaffin Road. Triggering the applicability and 

requirement of one class 2 driveway approach permit.   

(b) Procedure type. A Class 2 driveway approach permit is processed as a Type II procedure 

under SRC chapter 300. 

Applicant’s Findings: The applicant has applied for consolidated applications that will be 

reviewed using the type II procedures outlined in SRC chapter 300. 

(c) Submittal requirements. In lieu of the application submittal requirements under SRC 

chapter 300, an application for a Class 2 driveway approach permit shall include the 

following: 

(1) A completed application form. 
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(2) A site plan, of a size and form and in the number of copies meeting the standards 

established by the Director, containing the following information: 

(A) The location and dimensions of the proposed driveway approach; 

(B) The relationship to nearest street intersection and adjacent 

driveway approaches;  

(C) Topographic conditions; 

(D) The location of all utilities; 

(E) The location of any existing or proposed buildings, structures, or 

vehicular use areas; 

(F) The location of any trees and vegetation adjacent to the location 

of the proposed driveway approach that are required to be 

protected pursuant to SRC chapter 808; and 

(G) The location of any street trees adjacent to the location of the 

proposed driveway approach. 

(3) Identification of the uses or activities served, or proposed to be served, by the 

driveway approach. 

(4) Any other information, as determined by the Director, which may be required to 

adequately review and analyze the proposed driveway approach for 

conformance with the applicable criteria. 

Applicant’s Findings: The applicant has submitted the appliable information above to review 

the proposed driveway approaches. This is met.  

(d) Criteria. A Class 2 driveway approach permit shall be granted if: 

(1) The proposed driveway approach meets the standards of this chapter and the 

Public Works Design Standards; 

(2) No site conditions prevent placing the driveway approach in the required 

location; 

(3) The number of driveway approaches onto an arterial are minimized; 

(4) The proposed driveway approach, where possible: 

(A) Is shared with an adjacent property; or 

(B) Takes access from the lowest classification of street abutting the 

property; 

(5) The proposed driveway approach meets vision clearance standards; 

(6) The proposed driveway approach does not create traffic hazards and provides 

for safe turning movements and access; 

(7) The proposed driveway approach does not result in significant adverse impacts 

to the vicinity; 

(8) The proposed driveway approach minimizes impact to the functionality of 

adjacent streets and intersections; and 
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(9) The proposed driveway approach balances the adverse impacts to residentially 

zoned property and the functionality of adjacent streets. 

Applicant’s Findings: As demonstrated on the submitted plans, the proposed driveway 

approaches meet the public works design standards. The driveway approaches have been 

placed in the best possible location to serve the development and not create traffic hazards. The 

proposed driveway approaches have been reviewed by the City Traffic Engineer and there are no 

concerns. These criteria are met.  

Section 804.030 – Access onto Local and Collector Streets 

(a) Number of driveway approaches. Except as otherwise provided in this chapter, a lot or 

parcel is entitled to one driveway approach onto a local or collector street. Additional 

driveway approaches from a single family, two family, three family, or four family use 

onto a local or collector street may be allowed through Class 1 driveway permit 

approval. 

Applicant’s Findings: The subject property has an existing driveway approach to Gaffin Road, 

classified as a local street in the Salem TSP.  

(b) Permitted access. 

(1) Driveway approaches onto local and collector streets shall only provide access to 

a permitted parking or vehicular use area, except where the driveway approach 

will provide access to a site controlled by a franchised utility service provider or a 

governmental entity. 

(2) No access shall be provided onto a local or collector street from a proposed new 

single family, two family, three family, or four family use on an existing lot 

abutting an alley. 

Applicant’s Findings: The driveway approach to Gaffin Road provides access to a parking and 

vehicle use area that will be permitted with the approval of these applications. This will be met.  

(c) Spacing. Driveway approaches providing direct access to a collector street shall be 

located no less than 200 feet from intersections with major arterials or minor arterials, 

measured from centerline to centerline. 

Applicant’s Findings: The development does not abut a collector street; therefore, this is not 

applicable.  

(d) Vision clearance. Driveway approaches onto local and collector streets shall comply with 

the vision clearance requirements set forth in SRC chapter 805. 

Applicant’s Findings: As demonstrated on the submitted plans, the driveway approach to Gaffin 

Road, a local street, meets the vision clearance requirements established in SRC chapter 805. 
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Section 804.035 – Access onto major and minor arterials 

(a) Number of driveway approaches. 

(1) Except as otherwise provided in this chapter, a complex is entitled to one 

driveway approach onto a major or minor arterial. Additional driveway 

approaches for a complex may be allowed where: 

(A) A complex has more than 370 feet of frontage abutting a major or 

minor arterial; 

(B) There is a shared access agreement between two or more 

complexes; or 

(C) It is impracticable to serve the complex with only one driveway 

approach. 

Applicant’s Findings: The proposal is not a complex; therefore, this is not applicable.  

(2) Development that is not a complex, and is other than a single family, two family, 

three family, or four family use, is entitled to one driveway approach onto a 

major or minor arterial where: 

(A) The driveway approach provides shared access; 

(B) The development does not abut a local or collector street; or 

(C) The development cannot be feasibly served by access onto a local 

or collector street. 

Applicant’s Findings: The proposal includes a driveway approach to Macleay Road SE, a minor 

arterial, because the development cannot be feasibly served with only the existing access to the 

abutting local street, Gaffin Road. Fueling trucks need to access this site and the driveway 

approach to Macleay Road is the only feasible way for them to access the development, with 

the existing driveway to Gaffin Road for additional maneuverability. Both driveway approaches 

are necessary for the functionality of the fueling station.   

(3) A single family, two family, three family, or four family use is entitled to one 

driveway approach onto a major or minor arterial where: 

(A) The driveway approach provides access to an existing single 

family, two family, three family, or four family use; or 

(B) The driveway approach provides access to a proposed single 

family, two family, three family, or four family use on a lot created 

prior to March 16, 2022. 

Applicant’s Findings: The proposal does not include a single family, two family, three family, or 

four family use. Therefore, this is not applicable.  

(b) Traffic volume threshold. No driveway approach onto a major or minor arterial shall be 

allowed unless the development generates 30 or more vehicle trips per day or the 
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driveway approach provides access to a city park or a single family, two family, three 

family, or four family use. 

Applicant’s Findings: The proposed development generated more than 30 vehicle trips per day. 

The City Traffic Engineer has reviewed the proposal and has no issues with the proposed 

driveway. The fueling trucks that need to reach this site will not be able to do so without the 

proposed driveway approach to Macleay Road SE.  

(c) Permitted access. 

(1) Driveway approaches onto major and minor arterials shall only provide access to 

a permitted parking or vehicular use area, except where the driveway approach 

will provide access to a site controlled by a franchised utility service provider or a 

governmental entity. 

Applicant’s Findings: The driveway approach proposed to Macleay Road SE, a minor arterial, 

provides access to a parking and vehicle use area that will be permitted with the approval of the 

submitted applications. This is met.  

(2) For a corner lot that abuts a local or collector street, the driveway approach shall 

provide access to the street with the lower street classification. 

Applicant’s Findings: The property is a corner lot abutting three streets, an existing driveway 

approach to Gaffin Road SE is proposed to be used and a second driveway approach is proposed 

to the Macleay Road SE. The applicant requests an adjustment to allow the additional driveway 

approach to Macleay Road SE as fueling trucks would be unable to access the site without the 

driveway approach to Macleay Road SE. Findings addressing the requested adjustment are 

provided under section five of this narrative. There is no access proposed to the highest 

classification of street abutting the subject property, Cordon Road SE, classified as a parkway in 

the Salem TSP.  

(3) No access shall be provided onto a major or minor arterial from a proposed new 

single family, two family, three family, or four family use on an existing lot 

abutting an alley. 

Applicant’s Findings: The proposal is not for any residential uses; therefore, this is not 

applicable.  

(4) No access shall be provided onto a major or minor arterial from a single family, 

two family, three family, or four family use constructed as part of a subdivision 

or partition. 

Applicant’s Findings: The proposal is not for any residential uses; therefore, this is not 

applicable.  
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(5) Only forward in/forward out access shall be allowed onto a major or minor 

arterial. 

Applicant’s Findings: As demonstrated on the submitted plans, the proposed driveway 

approach to Macleay Road SE, designated as a minor arterial, is forward in/forward out. No 

vehicles will back out into the public right-of-way.  

(d) Spacing. Except for driveway approaches providing access to a single family, two family, 

three family, or four family use, driveway approaches onto a major or minor arterial 

shall be no less than 370 feet from the nearest driveway or street intersection, 

measured from centerline to centerline. 

Applicant’s Findings: The proposed driveway approach onto Macleay Road SE is approximately 

325 feet from the intersection of Cordon Road SE and approximately 215 feet from the 

intersection of Gaffin Road, both of which are less than the 370 feet requirement as outlined 

above. The applicant is requesting two adjustments to this standard as the location of the 

driveway is in the best possible placement from the intersection of Gaffin Road and Cordon 

Road. The adjustment findings are provided within the adjustment section of this narrative.  

(e) Vision clearance. Driveway approaches onto major and minor arterials shall comply with 

the vision clearance requirements set forth in SRC chapter 805. 

Applicant’s Findings: The applicant understands the vision clearance requirements for driveway 

approaches to arterials and as demonstrated on the submitted plans, no obstructions are 

proposed within any vision clearance areas. This is met.  

Chapter 805 – Vision Clearance 

Section 805.001 – Purpose 

The purpose of this chapter is to ensure visibility for vehicular, bicycle, and pedestrian traffic at 

the intersections of streets, alleys, flag lot accessways, and driveways. 

Section 805.005 – Vision Clearance Areas 

Vision clearance areas that comply with this section shall be provided at the corners of all 

intersections; provided, however, vision clearance areas are not required in the Central 

Business (CB) Zone. 

(a) Street intersections. Vision clearance areas at street intersections shall comply with the 

following: 

(1) Uncontrolled intersections. At uncontrolled intersections, the vision clearance 

area shall have 30-foot legs along each street (see Figure 805-1). 
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(2) Controlled intersections. At controlled intersections, the vision clearance area 

shall have a ten-foot leg along the controlled street and a 50-foot leg along the 

uncontrolled street (see Figure 805-2). 

(3) One-way streets. Notwithstanding subsections (a)(1) and (2) of this section, at an 

uncontrolled or controlled intersection of a one-way street, no vision clearance 

area is required on the corners of the intersection located downstream from the 

flow of traffic (see Figure 805-3). 

Applicant’s Findings: The applicant will ensure that the vision clearance area at any 

intersections will be met.  

(b) Intersections with driveways, flag lot accessways, and alleys. Vision clearance areas at 

intersections of streets and driveways, streets and flag lot accessways, streets and 

alleys, and alleys and driveways shall comply with the following: 

(1) Driveways. 

(A) Driveways serving single family and two family uses. Driveways 

serving single family and two family uses shall have a vision 

clearance area on each side of the driveway. The vision clearance 

area shall have ten-foot legs along each side of the driveway, and 

ten-foot legs along the intersecting street or alley (see Figure 805-

4). 

(B) Driveways serving uses other than single family and two family. 

Driveways serving uses other than single family and two family 

shall have a vision clearance area on each side of the driveway. 

The vision clearance area shall have ten-foot legs along the 

driveway and 50-foot legs along the intersecting street or alley 

(see Figure 805-5). 

Applicant’s Findings: As demonstrated on the submitted plans, there are no obstructions 

proposed within the vision clearance areas adjacent to the proposed driveways. This is met.   

(2) Flag lot accessways. 

Applicant’s Findings: There are no flag lot accessways involved in the proposal. This is not 

applicable.  

(3) Alleys. Alleys shall have a vision clearance area on each side of the alley. The 

vision clearance area shall have ten-foot legs along the alley and ten-foot legs 

along the intersecting street (see Figure 805-8). 

Applicant’s Findings: No alleys are involved in the proposal. This is not applicable.  
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(4) Measurement. The legs of a vision clearance area shall be measured along the 

right-of-way line and along the intersecting driveway, flag lot accessway, or alley. 

Applicant’s Findings: The applicant understands how to measure vision clearance areas.  

Section 7: Conclusion 

Based on the facts and findings presented by the applicant within this detailed written 

narrative, the applicant believes they have satisfied the burden of proof required by the Unified 

Development Code and demonstrated how the proposed class 3 site plan review, class 2 

adjustment, and class 2 driveway approach permits satisfies all applicable criteria. 

Section 8: Exhibits 
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Exhibit A – Marion County Tax Map 
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Exhibit B – Deed 
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Exhibit C – Articles of Organization 

  



ARTICLES OF ORGANIZATION

Corporation Division

sos.oregon.gov/business

E-FILED
Jul 22, 2024

OREGON SECRETARY OF STATE

REGISTRY NUMBER

228963393

TYPE

DOMESTIC LIMITED LIABILITY COMPANY

1. ENTITY NAME

7 STAR SALEM LLC

2. MAILING ADDRESS

3812 GALLOWAY ST S

SALEM OR 97302 USA

3. PRINCIPAL PLACE OF BUSINESS

2400 MACLEAY RD SE

SALEM OR 97317 USA

4. NAME & ADDRESS OF REGISTERED AGENT

AMRITPAL SINGH

3812 GALLOWAY ST S

SALEM OR 97302 USA

5. ORGANIZERS

AMRITPAL SINGH

3812 GALLOWAY ST S

SALEM OR 97302 USA

JASPAL SINGH

3812 GALLOWAY ST S

SALEM OR 97302 USA

PRITPAL SINGH

3785 ABERDEEN ST S

SALEM OR 97302 USA

6. INDIVIDUALS WITH DIRECT KNOWLEDGE

AMRITPAL SINGH

3812 GALLOWAY ST S

SALEM OR 97302 USA

Page 1



Corporation Division

sos.oregon.gov/business OREGON SECRETARY OF STATE

7. DURATION

PERPETUAL

8. MANAGEMENT

This Limited Liability Company will be member-managed by one or more members

I declare, under penalty of perjury, that this document does not fraudulently conceal, fraudulently obscure,
fraudulently alter or otherwise misrepresent the identity of the person or any officers, managers, members or
agents of the limited liability company on behalf of which the person signs. This filing has been examined by me
and is, to the best of my knowledge and belief, true, correct, and complete. Making false statements in this
document is against the law and may be penalized by fines, imprisonment, or both.

By typing my name in the electronic signature field, I am agreeing to conduct business electronically with the
State of Oregon. I understand that transactions and/or signatures in records may not be denied legal effect solely
because they are conducted, executed, or prepared in electronic form and that if a law requires a record or
signature to be in writing, an electronic record or signature satisfies that requirement.

ELECTRONIC SIGNATURE

NAME

AMRITPAL SINGH

TITLE

PRESIDENT

DATE

07-21-2024

Page 2
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Exhibit D – HOA Statement 

  



 

PLANNING | LAND USE SALEM, OREGON BRANDLANDUSE.COM 

 

 

Homeowners Association Information 
 

The applicant is submitting this statement to confirm there is no homeowners association 

(HOA) which is active or registered with the Oregon Secretary of State which impacts the 

subject property.  
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Exhibit E – HCRPZ Acknowledgement 

  



 

PLANNING | LAND USE SALEM, OREGON BRANDLANDUSE.COM 

 

 

Historic and Cultural Resources Protection Zone Acknowledgement  
 

The applicant is aware the subject site is identified on the City of Salem’s Historic and Cultural 

Resources Protection Zone map. The applicant’s consultant has discussed properties within 

these areas with the city’s Historic Preservation Officer, Kimberli Fitzgerald. No public funding 

will be utilized to develop the subject site. At the time the site is developed, the applicant’s 

contractors will have an inadvertent discovery plan on file with the city.  
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Exhibit F – TGE Form 
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Exhibit G – Neighborhood Association/Transit Contact 

  



1

Britany Randall

To: elna@salemneighbors.org; alan@rasmussenlegacygroup.com; 

Kenneth.Spencer@pgn.com; planning@cherriots.org

Cc: Shelby Guizar

Subject: NOTICE of Land Use Application Submittal - 5100 Block of Macleay Road SE 

Email Sent to: 

 

elna@salemneighbors.org   

alan@rasmussenlegacygroup.com 

planning@cherriots.org 

Kenneth.Spencer@pgn.com  

 

Dear SEMCA Neighborhood Association Chair and Land Use Chair,   

  

We are reaching out to you regarding a project within the boundaries of your Neighborhood 

Association. Please review the enclosed letter and plan and let our team know if you have 

any questions.  

 

Thank you, 

 

Britany Randall 

 

Owner & Principal Planner 
Office: (503) 370-8704 

Cell: (503) 680-0949 

Place: 1720 Liberty Street SE 

Salem, OR 97302 

www.brandlanduse.com  
 



 

 

 
FEASIBILITY | PLANNING | LAND USE SALEM, OREGON BRANDLANDUSE.COM 

Notice of Land Use Application Submittal 
September 25, 2024 

 

SEMCA Neighborhood Association 

 

Cory Poole (Chair)  

elna@salemneighbors.org 

 
Alan Rasmussen (Land Use Chair)  

alan@rasmussenlegacygroup.com    

 
 

RE: Site Plan Review, Driveway Approach Permits, and Adjustments for property identified as 

5100 Block of Macleay Road SE 

 

Dear SEMCA Neighborhood Association Chair and Land Use Chair,  

 

We are reaching out to you regarding a project within the boundaries of your Neighborhood 

Association.  

 

The applicant/property owners are seeking approval of a Site Plan Review, Driveway 

Approach Permits, and Adjustments. Upon approval of the requested applications, the 

applicant will construct a new fueling station and convenience store on the subject property.   

 

This application will be processed using Type II procedures. The neighborhood association, 

property owners, and tenants within 250-feet of all portions of the property will receive notice 

of the application and have an opportunity to provide comments.  

 

We hope that you find this letter and attached conceptual plan informative. If you have any 

questions regarding this notice, please contact the applicant’s land use representative.  

 

Thank you. 

 

Applicant Information Applicant Representative Information 

7 Star Salem, LLC BRAND Land Use, LLC | Britany Randall 

Ph: 503-370-8704 

Britany@BRANDlanduse.com  

mailto:elna@salemneighbors.org
mailto:alan@rasmussenlegacygroup.com
mailto:Britany@BRANDlanduse.com
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Exhibit H – Architectural Plans 
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Exhibit I – Civil Plans  
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Section A.   Project Introduction  
Summary of Improvements 
The proposed project is located at the intersection of Macleay and Cordon Road in Salem, Oregon. 
The project site contains a total area of approximately 1.54 acres. The proposed project impacts 
approximately 0.69 acres within the site. Refer to the Supplemental Civil Drawings in Appendix VI 
for a site map of the project area.  
The project scope is to construct a new gas station. The project scope includes site preparation 
and construction of the facilities which will include a new building, a parking lot, and associated 
improvements.  
Stormwater improvements associated with the project include the construction of stormwater 
quality treatment and detention facilities.  

 
Purpose of Stormwater Quality & Detention 
The purpose of the stormwater quality and detention facilities are to remove pollutants from the 
stormwater and to control the stormwater release rates to mimic the runoff rates that occur for 
predeveloped site conditions. Management of stormwater for quality and quantity is required within 
the project drainage area to mitigate stormwater impacts in order to comply with project DEQ 401 
Certification, Section 404 permit, City of Salem stormwater design standards, and National Marine 
Fisheries Service (NMFS) SLOPES V standards. 

 
Regulatory Agency Approvals 
Construction of site improvements are proposed which will impact jurisdictional wetlands. It is 
anticipated that conformance to the SLOPES V regulations will be required due to the wetland 
impacts. The hydrology of the remaining wetlands onsite will not be changed by the proposed 
project.  
 
In order to expedite projects, the Army Corps of Engineers (COE) in cooperation with NMFS has 
created the SLOPES V guidelines, dated March 14, 2014.  In this document NMFS has issued a 
programmatic biological opinion with a conclusion by NMFS that compliance with SLOPES V 
guidelines is not likely to jeopardize the continued existence of a variety of endangered native 
salmon and steelhead fish species. 
 
The SLOPES V document specifies a number of criteria that have to be met for design and 
construction and/or refurbishment of a facility that impacts the regulated body of water as well as 
criteria for management of stormwater discharged from improved roadway surfaces within the 
project’s contributing drainage basin area.   
 
This stormwater management report will address the stormwater requirements of the SLOPES V 
guidelines and the City of Salem stormwater design standards when City standards are more 
restrictive.  
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Summary of Agency Stormwater Quality and Detention Requirements 
Below is a summary of the SLOPES V guidelines and City of Salem standards.  
 
SLOPES V Guidelines: 
 Water quality facilities must be designed to treat for post-construction stormwater runoff from 

all contributing impervious area for 50% of the 2-year event (i.e., 1.1 inches in a 24-hour 
period). 

 50% of the developed 2-year peak flow rate and duration matches 50% of the pre-developed 
2-year peak flow and duration. 

 The developed 10-year peak flow rate and duration matches the predeveloped 10-year peak 
flow rate and duration. 

 Use low impact development (LID) to infiltrate or evaporate runoff to the maximum extent 
feasible (MEF). 

 Stormwater treatment is required for all contributing impervious area.  
 
City of Salem Stormwater Standards: 
 Water quality facilities must be designed to treat 1.38 inches per 24-hour period. 
 Half of the post developed 2-year peak flow must be equal to or less than half of the 

predeveloped 2-year peak flow. 
 The developed 10-year, 25-year, and 100-year peak flow rate must be equal to or less than the 

peak runoff rate of the predeveloped 10-year, 25-year, and 100-year, 24-hour storm events.   
 Non-GSI and volume-based stormwater detention facilities (e.g. dry detention pond) must be 

sized to pass the 100-year peak flow event without exceeding the predeveloped 100-year peak 
flow event.  

 Green stormwater infrastructure (GSI) must be provided for 80% of the impervious surface or 
GSI is required to be a minimum of 10% of the total new impervious surface (GSI is equivalent 
to SLOPES V LID. For consistency the term LID will be used in this report). 

 Achieve stormwater pollutant efficiency removal through the application of GSI to the MEF.  
 Stormwater treatment is required for new impervious area.  
 
For this project all contributing impervious area runoff is controlled to the City of Salem Design 
Standards which is the same as SLOPES V standards. Additionally, the project proposes to size 
water quality LID based on the City of Salem water quality storm event, which is more conservative 
than the SLOPES V required water quality storm. 
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Summary of Stormwater Facilities 
The proposed stormwater quality treatment and detention facilities for the Macleay Gas Station 
project consists of a rain garden and streetside stormwater planter. The following sections describe 
the facilities used for stormwater treatment and detention. The entire site is analyzed as two 
drainage basins with runoff detained in a rain garden and stormwater planter.  
 
1. Developed Basin 

The Developed Basin consists primarily of roof, roadway and sidewalk area. The stormwater 
from the Developed Basin is treated and detained by a rain garden LID. The LID facility is 
located along the northwest property boundary of the site. This rain garden will detain runoff 
from a total basin area of approximately 30,620 square feet. 
 

2. Macleay Road Basin 

The Macleay Road Basin consists of the road widening and improvements along Macleay 
Road located north of the project site. Stormwater from Macleay Road Basin will drain to the 
proposed stormwater planter located in the east of the project site and south of Macleay Road. 
The stormwater planter will detain runoff from a total basin area of approximately 10,830 
square feet. The Macleay Road Basin raingarden will treat 6260 square feet of existing 
impervious area in lieu of the 720 square feet of new impervious area added with the right-
hand turn lane on Macleay Road.   

 
Stormwater runoff from the overall developed site will not exceed predeveloped conditions for the 
design storms per SLOPES V and City of Salem standards.  
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Section B. Stormwater Plan Narrative 
Pollutants of Concern 
The Macleay Gas Station project consists of a new gas station, parking facilities, and landscaped 
areas. The impervious area within the project scope that contributes pollutants to the stormwater 
runoff primarily consists of and roofs and roadways. These sources create project pollutants of 
concern most commonly associated with commercial development runoff. The Oregon Department 
of Environmental Quality (DEQ) lists the following as common pollutants associated with 
commercial development runoff: 
 
• Solids and Sediment 
• Metals (zinc, copper, lead, etc.) 
• Petroleum Hydrocarbons (oil, grease, etc.) 
• Nutrients (nitrogen, phosphorous, etc.) 
• Pesticides, Herbicides & Fungicides 
  
 
Name and Status of Receiving Waters 
Stormwater from the project site discharges into a public storm system which then discharges into 
Upper Little Pudding River which flows into the Pudding River. Pudding River is 303(d) listed for 
multiple pollutants year-round, including: dissolved oxygen, iron, DDT, and Dieldrin. Pudding River 
is also TMDL approved for DDD 4,4’. Refer to Appendix I for a copy of DEQ’s water quality 
assessment, identification of pollutants sampled and water body status for the streams mentioned 
above.  
 
The SLOPES V standards are designed to protect streams from stormwater runoff from developed 
sites. By designing stormwater facilities to SLOPES V standards TMDLs will not be infringed upon. 
All fill material for the stormwater facilities will be new material, therefore, possible dieldrin 
contaminated soils will not come into contact with stormwater runoff. Dissolved oxygen (DO) will 
not be impacted because DO-reducing pollutants will be removed through contact with the 
vegetation and specialized growing medium in the designed rain garden. Iron will be removed 
through contact with the vegetation and water quality media in the designed rain garden. No trees 
are proposed for removal along the stream bank nor is the stream proposed to be modified.  
 
Groundwater Management Area  
Upon review of available groundwater management information on the Oregon DEQ website it 
does not appear that the project is within a groundwater management area or EPA-designated sole 
source aquifer.  
 
 
NPDES Permit Sites 
Refer to Appendix I for a list of Oregon DEQ water quality permitted facilities in the Salem area. 
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Contributing Impervious Area  
The proposed project will generate 29,300 square feet of new or replaced impervious area onsite. 
The contributing area was analyzed as one basin for predeveloped and developed conditions as 
shown on the drawings in Appendix II. Refer to Table C-3 for a list of areas associated with the on-
site post developed basins. 
 
 
GSI/LID and MEF per City of Salem Design Standards  
The City standards require stormwater facilities to meet their Green Stormwater Infrastructure 
(GSI) requirement. This requirement is the equivalent to the SLOPES V requirement of LID to the 
MEF. The GSI requirement includes providing treatment for 80% of the impervious surface or 
providing GSI that is a minimum of 10% of the total new impervious surface.   
 
To meet the COS requirement of GSI/LID to the MEF the proposed stormwater design provides 
treatment for 100% of the impervious surface. This stormwater design also meets SLOPES V 
requirements. The design utilizes one rain garden and a stormwater planter as GSL/LID (see 
Appendix II and V for more details). 
 
Narrative Description of Stormwater Management Plan 
The proposed stormwater LID for the treatment of stormwater was designed per City of Salem 
design standards for rain gardens. Refer to Appendix II for a map of the site.  

 
For design of the LID please refer to Sections C and D. 
 
1. Constraints 

In order to accommodate stormwater quality treatment and detention, project constraints were 
addressed. These constraints included wetland impacts, and low infiltration rates of the 
existing soils. 
 
The following sections describe how project constraints were accommodated. 

 
1) Developed Basins 

Due to limited infiltration the detention facilities required a larger footprint. The site plan 
was modified to accommodate the required combination detention and water quality 
facilities.  

 
Pollutant Removal Summary 
An integrated approach has been taken to address the pollutants of concern (sediment, metals, 
pest-herb-fungicides, and hydrocarbons) that can be expected to be produced in this project. The 
proposed water quality LIDs in this document remove sediment, metals, organics, and petroleum 
hydrocarbons.  
 
The LID is sized to meet the requirements of City of Salem design standards. Please refer to 
Section C for the facility sizing.
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Section C. Basin Characteristic and Flow Control Summary 
The following sections describe the hydrology of the predeveloped site and flow control provided to conform 
to City of Salem design standards. 
 
Hydrological Summary 
The Macleay Gas Station project site plan will utilize LID to the MEF per City of Salem and SLOPES V 
standards. The stormwater system will consist of one rain garden and a stormwater planter to treat and 
detain the stormwater generated from the developed basins. The LID facilities provide treatment for 100% 
of the contributing impervious area. 

 
Hydrologic Parameters, Existing and Developed Conditions 
The hydrologic parameters that were used to complete the water quality and detention calculations are 
discussed below.  The hydrologic parameters include basin areas, curve numbers (CN), predeveloped and 
developed time of concentrations (Tc), 24-hour rainfall depths for each recurrence interval, and the 
hydrological analysis method used to generate hydrographs.  These basin characteristics are summarized 
in Table C-1, Table C-2, and Table C-3. 
 

1) Hydrologic Analysis Methodology 

HydroCAD modeling software was used to size the stormwater facilities. The Santa Barbara Unit 
Hydrograph Type 1A storm was used to model the required design storms. Per the City of Salem 
design standards, the design storms used were the 1.38-inch, 24-hour (water quality storm), half 
the 2-year, 24-hour, the 10-year, 24-hour, the 25-year, 24-hour, and the 100-year, 24-hourstorm 
events as listed in Table C-1.  
 

2) 24-Hour Rainfall Depths 

In accordance with City of Salem stormwater standards, which provide greater stormwater 
treatment than the SLOPES V guidelines, the storm events used in this report include the water 
quality storm (1.38 inches), half the 2-year, the 10-year 24-hour, the 25-year 24-hour, and the 100-
year 24-hour rainfall events as listed in Table C-1.These stormwater depths were determined in a 
study issued by the City and performed by Brown and Caldwell, which evaluated rainfall data from 
23 local gauges and one National Weather Service gauge located at the Salem Municipal Airport. 
Refer to Appendix III for the technical memorandum of the results of the performed analysis.  

Table C-1 | 24-Hour Design Storm Rainfall Depths  
 24-Hour Rainfall Depths for Salem, OR 

Recurrence Interval, 
Years WQ 2 5 10 25 50 100 

24-Hour Depths, 
Inches 1.38 2.2 2.7 3.2 3.6 4.1 4.4 

Source: City of Salem Administrative Rules Chapter 109 – Division 004 Appendix D  
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3) Curve Number Determination 

Curve numbers (CNs) were assigned per Appendix D of the City of Salem Design Standards. The 
pre-developed project site contains primarily hydrologic soil group C soils per the NRCS Soil 
Report. However, the poor infiltration rates of existing soils indicate soil characteristics 
corresponding with D-rated soils per the Geotechnical Report. It is proposed to assume D-rated 
soils for analysis of pre-developed conditions. Refer to Appendix III for the NRCS soil survey maps 
of the project area that correspond to basin CN’s. 
The predeveloped site is considered to be covered with woods and good-condition grass per City 
of Salem standards which corresponds to a CN of 72 with C-soils. 
The developed impervious areas and pervious areas were assigned curve numbers of 98 and 74 
respectively. The impervious areas were assigned a curve number of 98 which corresponds to 
roof, parking, and paved spaces. The pervious areas were assigned a curve number of 74 which 
correspond to hydrologic soil group C for amended soils, which is conservative considering much 
of the pervious area is vegetated LID infrastructure. 

4) Time of Concentration Determination 

Predeveloped and developed time of concentrations (Tc’s) were calculated for each basin using 
the City of Salem design guidelines utilizing sheet and shallow concentrated flow equations. 
 
Table C-2 summarizes the equation inputs for the predeveloped and developed Tc’s. The 
developed Tc used was 5 minutes, which is the minimum Tc that can be used by the modeling 
software.   
 
Table C-2 | Basin Time of Concentration Characteristics  

Basin ID Overland Flow 
Length (ft) Manning’s n 

Slope of 
Overland Flow 

(ft/ ft) 
Tc (Min.) 

Pre-Developed 165 0.30 0.032 25.4 
Macleay Pre-Dev 20 0.30 0.02 10 
Developed Basin - - - 5 
Macleay Dev Basin - - - 5 

 
5) Basin Characteristics 

Table C-3 provides a summary of the drainage basins’ impervious and pervious area (used for the 
developed calculations), and the predeveloped and developed curve numbers (CN) as previously 
discussed.   
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          Table C-3 | Hydrologic Parameters 

Basin ID 
Source 

(Roof/Road/ 
Other) 

Impervious 
Area  
(sf) 

Pervious 
Area  
(sf) 

Design Storm 
CN Half 

 2-Year 
(cfs) 

10-Year 
(cfs) 

25-
Year 
(cfs) 

100-
Year 
(cfs) 

Pre-Developed Native - 30,620 0.01 0.07 0.11 0.18 72 

Macleay Pre-
Developed Native - 7,780 0.01 0.06 0.08 0.13 72 

Dev. Basin Roof/ 
Landscape 28,630 1,320 0.15 0.51 0.58 0.71 98/741 

Macleay Dev. 
Basin  

Road/ 
Landscape 7,780 - 0.07 0.24 0.27 0.34 98/741 

1 The first curve number listed is for the impervious area in the basin (98), then for the pervious area (74) 
 

Hydrologic Analysis 
The hydrological analysis as previously mentioned was completed using HydroCAD Modeling Software, 
utilizing the SBUH method, and a Type IA 24-hour rainfall distribution. A list of the predeveloped peak flows 
for the design storm events are found in Table C-3.  Refer to Appendix III for hydrographs for each 
predeveloped and developed storm event. 
 
Flow Control System Design 
Based on the flow control requirements described in Section A, the flow control structures were sized to 
detain a number of developed storm events and release the stored runoff at predeveloped rates. Refer to 
the drawings in Appendix II for more details on detention and flow-control design. A summary of the 
stormwater detention requirements are listed below: 

 
 Capture half the 2-yr developed runoff to be released at a rate equal to or less than half the 2-yr peak 

predeveloped rate.  
 Capture the 100-yr developed runoff to be released at a rate equal to or less than the 100-yr peak 

predeveloped rate. 
 

Subsurface drain rock will be placed below the rain garden and planter to improve detention and infiltration 
with a thickness of up to 48-inches and varying areas. A design infiltration rate of 0.05 was used from the 
measured site infiltration rate of 0-0.05 inches per hour per the Geotechnical Report in Appendix III. Refer 
to the Civil Drawings in Appendix VI for designed drain rock footprint.  
 
The two separate flow control catch basins were designed to control stormwater runoff from the overall 
developed site to meet the stormwater release and detention requirements above. A 24-inch-wide, weir 
opening in the top of the flow control catch basin provides overflow protection for storms exceeding the 
100-year event. See Table C-4 for a summary of orifice sizing and developed release rates.   
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Table C-4 | Summary of Flow Control 

Storm Event 
Orifice 
Size  
(in) 

Orifice 
Elevation  

(ft) 
Peak WSE1  

(ft) 
Developed 

Release Rate2  
(cfs) 

Pre-Developed 
Release Rate 

(cfs) 

Overflow 
Elevation 

(ft) 
Rain Garden  

Half 2-Year 0.6 213.36 214.67 0.01 0.01 219.0 
Water Quality - - 217.51 0.01 - 219.0 
10-Year 1.4 217.10 218.13 0.07 0.07 219.0 
25-Year - - 218.50 0.08 0.11 219.0 
100-Year2 24 218.70 218.76 0.18 0.18 219.0 
Stormwater Planter  
Half 2-Year 0.5 213.00 213.92 0.01 0.01 218.1 
Water Quality - - 217.05 0.00 - 218.1 
10-Year 0.9 216.00 217.54 0.06 0.04 218.1 
25-Year - - 217.78 0.06 0.06 218.1 
100-Year2 24 218.05 218.06 0.13 0.09 218.1 
1 WSE = Water Surface Elevation 
2 Overflow provided by 24-inch orifice in the top of the Flow Control Catch Basin. 

 

 
Evaluation of the pre-developed and post-developed release rates in Table C-4 confirms that the 
stormwater design is in conformance with the design standards and the overall developed release from the 
site is less than or equal to that of the predeveloped site. Refer to Appendix III for the HydroCAD Analysis. 
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Section D.  Water Quality Design  
The HydroCAD modeled release rates from the facility shown in Table C-4 assume free-flow 
through the facility growing media. Release from the facility can also be controlled by the filtration 
capacity of the growing media. The flowrate through the growing media is calculated to verify the 
growing media will not be a control point:  
 

RG: 
During the water quality event, stormwater does not pond and has a total outflow from the 
facility of 0.01 cfs according to the HydroCAD modeling. The bottom surface of the rain 
garden is 1,270 square feet. Using the Darcy equation and an assumed growing media 
filtration rate of 2 inches/hour, the flowrate through the growing media is 0.06 cfs. 
Therefore, the growing media does not further constrain stormwater release from the 
facility and is not the control point. 
 
SW Planter: 
During the water quality event, stormwater does not pond and has a total outflow from the 
facility of 0.01 cfs according to the HydroCAD modeling. The bottom surface of the SW 
Planter is 650 square feet. Using the Darcy equation and an assumed growing media 
filtration rate of 2 inches/hour, the flowrate through the growing media is 0.03 cfs. 
Therefore, the growing media does not further constrain stormwater release from the 
facility and is not the control point. 
 

Rain Garden & Planter 
The wetlands onsite and limited grade deem infiltration-only stormwater facilities infeasible. Due to 
these constraints, a filtration rain garden and stormwater planter are proposed to treat the water 
quality storm with LID facilities. The site plan was modified to incorporate a filtration rain garden 
and stormwater planter, which is used to provide water quality treatment for the site and offsite 
Macleay Road improvements. 
 
The filtration rain garden and stormwater planter contain specialized growing media and will be 
landscaped in accordance with City of Salem design standards (see Appendix V). 
 
See Table D-1 below for a summary of the rain garden and stormwater planter designs. Refer to 
Appendix III for HydroCAD Analysis of the designed stormwater facilities and the drawings in 
Appendix VI for stormwater facility sizing summaries.  

Table D-1 | Facility Sizing Summary 

Facility 
ID 

Facility Elevations2 
(ft) 

Facility Surface Area1 
(sf) 

Required Drain Rock 
Surface Area 

(sf) 

Depth of 
Drain Rock 

(in) Top Bottom Top Bottom 
RG 219 217 1,270 1,270 1,270 48 

Planter 217.5 217 650 650 650 36 
1 Top elevation is the top of the facility berm or overflow. Bottom elevation is the surface of the growing media. 
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After treatment, the rain garden and planter discharge to a 12” pipe located to the north of the site 
within Macleay Road. The 12” pipe has capacity for up to 1.64 cfs. The developed site releases a 
total of 0.29 cfs during the 100-year storm event which is 18% of the total pipe capacity. Refer to 
the Supplemental Civil Drawings in Appendix VI for more details. 
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Section E. Storm Drain System Operation & Maintenance 
All facilities constructed as a part of this project will be owned, operated, and maintained by ___ 
______. ____ _____ proposes to maintain the LID structures in accordance with the Operation and 
Maintenance Manuals included in Appendix IV.  
 
  



 

 
 
 
 

Macleay Gas Station 
Salem, Oregon 

Stormwater Management Report 
 
 
 
 

APPENDIX I 

Environmental Watershed Data 
  



 

 
 
 
 

RECEIVING WATERS TMDL STATUS 
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

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

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

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

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

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

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

Soil Survey Area: Marion County Area, Oregon
Survey Area Data: Version 22, Aug 30, 2024

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

Date(s) aerial images were photographed: May 17, 2023—Jun 
3, 2023

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

Soil Map—Marion County Area, Oregon

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/13/2024
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Map Unit Legend

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

Da Dayton silt loam 0.4 33.9%

WuA Woodburn silt loam, 0 to 3 
percent slopes

0.9 66.1%

Totals for Area of Interest 1.3 100.0%

Soil Map—Marion County Area, Oregon

Natural Resources
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Web Soil Survey
National Cooperative Soil Survey
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Area of Interest (AOI)
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Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

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

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

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

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

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

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

Soil Survey Area: Marion County Area, Oregon
Survey Area Data: Version 22, Aug 30, 2024

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

Date(s) aerial images were photographed: May 17, 2023—Jun 
3, 2023

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

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

Da Dayton silt loam D 0.4 33.9%

WuA Woodburn silt loam, 0 to 
3 percent slopes

C 0.9 66.1%

Totals for Area of Interest 1.3 100.0%

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

Hydrologic Soil Group—Marion County Area, Oregon

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Page 3 of 4



Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Marion County Area, Oregon

Natural Resources
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Type IA 24-hr  Salem 10 YR Rainfall=3.20"Macleay Gas
Prepared by Westech Engineering Inc

Page 1HydroCAD® 10.20-2f  s/n 07289  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 7S: Pre-Dev

Runoff = 0.07 cfs @ 8.17 hrs,  Volume= 0.054 af,  Depth= 0.93"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Salem 10 YR Rainfall=3.20"

Area (sf) CN Description
30,620 72 Woods/grass comb., Good, HSG C
30,620 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
25.4 165 0.0320 0.11 Sheet Flow, 

   n= 0.300   P2= 2.20"

Subcatchment 7S: Pre-Dev

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105

Fl
ow

  (
cf

s)
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0

Type IA 24-hr
Salem 10 YR Rainfall=3.20"

Runoff Area=30,620 sf
Runoff Volume=0.054 af

Runoff Depth=0.93"
Flow Length=165'

Slope=0.0320 '/'
Tc=25.4 min

CN=72/0

0.07 cfs



Type IA 24-hr  Salem 10 YR Rainfall=3.20"Macleay Gas
Prepared by Westech Engineering Inc

Page 2HydroCAD® 10.20-2f  s/n 07289  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 11S: Macleay Rd Pre-Dev

Runoff = 0.06 cfs @ 8.00 hrs,  Volume= 0.028 af,  Depth= 0.93"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Salem 10 YR Rainfall=3.20"

Area (sf) CN Description
15,490 72 Woods/grass comb., Good, HSG C
15,490 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 11S: Macleay Rd Pre-Dev

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105

Fl
ow

  (
cf

s)

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015
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0

Type IA 24-hr
Salem 10 YR Rainfall=3.20"

Runoff Area=15,490 sf
Runoff Volume=0.028 af

Runoff Depth=0.93"
Tc=5.0 min

CN=72/0

0.06 cfs



Type IA 24-hr  Salem 100 YR Rainfall=4.40"Macleay Gas
Prepared by Westech Engineering Inc

Page 3HydroCAD® 10.20-2f  s/n 07289  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 7S: Pre-Dev

Runoff = 0.18 cfs @ 8.07 hrs,  Volume= 0.102 af,  Depth= 1.75"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Salem 100 YR Rainfall=4.40"

Area (sf) CN Description
30,620 72 Woods/grass comb., Good, HSG C
30,620 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
25.4 165 0.0320 0.11 Sheet Flow, 

   n= 0.300   P2= 2.20"

Subcatchment 7S: Pre-Dev

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105

Fl
ow

  (
cf

s)
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0

Type IA 24-hr
Salem 100 YR Rainfall=4.40"

Runoff Area=30,620 sf
Runoff Volume=0.102 af

Runoff Depth=1.75"
Flow Length=165'

Slope=0.0320 '/'
Tc=25.4 min

CN=72/0

0.18 cfs



Type IA 24-hr  Salem 100 YR Rainfall=4.40"Macleay Gas
Prepared by Westech Engineering Inc

Page 4HydroCAD® 10.20-2f  s/n 07289  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 11S: Macleay Rd Pre-Dev

Runoff = 0.13 cfs @ 7.99 hrs,  Volume= 0.052 af,  Depth= 1.75"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Salem 100 YR Rainfall=4.40"

Area (sf) CN Description
15,490 72 Woods/grass comb., Good, HSG C
15,490 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 11S: Macleay Rd Pre-Dev

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105
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ow
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s)
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Type IA 24-hr
Salem 100 YR Rainfall=4.40"

Runoff Area=15,490 sf
Runoff Volume=0.052 af

Runoff Depth=1.75"
Tc=5.0 min

CN=72/0

0.13 cfs



Type IA 24-hr  Salem 2 YR Rainfall=2.20"Macleay Gas
Prepared by Westech Engineering Inc
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Summary for Subcatchment 7S: Pre-Dev

Runoff = 0.02 cfs @ 16.45 hrs,  Volume= 0.022 af,  Depth= 0.38"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Salem 2 YR Rainfall=2.20"

Area (sf) CN Description
30,620 72 Woods/grass comb., Good, HSG C
30,620 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
25.4 165 0.0320 0.11 Sheet Flow, 

   n= 0.300   P2= 2.20"

Subcatchment 7S: Pre-Dev

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105

Fl
ow

  (
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s)
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Type IA 24-hr
Salem 2 YR Rainfall=2.20"

Runoff Area=30,620 sf
Runoff Volume=0.022 af

Runoff Depth=0.38"
Flow Length=165'

Slope=0.0320 '/'
Tc=25.4 min

CN=72/0

0.02 cfs



Type IA 24-hr  Salem 2 YR Rainfall=2.20"Macleay Gas
Prepared by Westech Engineering Inc
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Summary for Subcatchment 11S: Macleay Rd Pre-Dev

Runoff = 0.01 cfs @ 8.06 hrs,  Volume= 0.011 af,  Depth= 0.38"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Salem 2 YR Rainfall=2.20"

Area (sf) CN Description
15,490 72 Woods/grass comb., Good, HSG C
15,490 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 11S: Macleay Rd Pre-Dev

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105

Fl
ow

  (
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Type IA 24-hr
Salem 2 YR Rainfall=2.20"

Runoff Area=15,490 sf
Runoff Volume=0.011 af

Runoff Depth=0.38"
Tc=5.0 min

CN=72/0

0.01 cfs



Type IA 24-hr  Salem 25 YR Rainfall=3.60"Macleay Gas
Prepared by Westech Engineering Inc

Page 7HydroCAD® 10.20-2f  s/n 07289  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 7S: Pre-Dev

Runoff = 0.11 cfs @ 8.12 hrs,  Volume= 0.070 af,  Depth= 1.19"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Salem 25 YR Rainfall=3.60"

Area (sf) CN Description
30,620 72 Woods/grass comb., Good, HSG C
30,620 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
25.4 165 0.0320 0.11 Sheet Flow, 

   n= 0.300   P2= 2.20"

Subcatchment 7S: Pre-Dev

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105
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ow
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Type IA 24-hr
Salem 25 YR Rainfall=3.60"

Runoff Area=30,620 sf
Runoff Volume=0.070 af

Runoff Depth=1.19"
Flow Length=165'

Slope=0.0320 '/'
Tc=25.4 min

CN=72/0

0.11 cfs



Type IA 24-hr  Salem 25 YR Rainfall=3.60"Macleay Gas
Prepared by Westech Engineering Inc
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Summary for Subcatchment 11S: Macleay Rd Pre-Dev

Runoff = 0.08 cfs @ 7.99 hrs,  Volume= 0.035 af,  Depth= 1.19"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Salem 25 YR Rainfall=3.60"

Area (sf) CN Description
15,490 72 Woods/grass comb., Good, HSG C
15,490 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 11S: Macleay Rd Pre-Dev

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr
Salem 25 YR Rainfall=3.60"

Runoff Area=15,490 sf
Runoff Volume=0.035 af

Runoff Depth=1.19"
Tc=5.0 min

CN=72/0

0.08 cfs



Type IA 24-hr  Salem 2 YR Rainfall=2.20"Macleay Gas
Prepared by Westech Engineering Inc

Page 3HydroCAD® 10.20-2h  s/n 07289  © 2024 HydroCAD Software Solutions LLC

Summary for Subcatchment 11S: Macleay Rd Pre-Dev

Runoff = 0.01 cfs @ 8.06 hrs,  Volume= 0.008 af,  Depth= 0.38"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Salem 2 YR Rainfall=2.20"

Area (sf) CN Description

10,830 72 Woods/grass comb., Good, HSG C

10,830 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 11S: Macleay Rd Pre-Dev

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105

F
lo

w
  

(c
fs

)

0.007

0.007

0.006

0.006

0.005

0.005

0.004

0.004

0.003

0.003

0.002

0.002

0.001

0.001

0.000

0

Type IA 24-hr

Salem 2 YR Rainfall=2.20"

Runoff Area=10,830 sf

Runoff Volume=0.008 af

Runoff Depth=0.38"

Tc=5.0 min

CN=72/0

0.01 cfs



Type IA 24-hr  Salem 10 YR Rainfall=3.20"Macleay Gas
Prepared by Westech Engineering Inc
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Summary for Subcatchment 11S: Macleay Rd Pre-Dev

Runoff = 0.04 cfs @ 8.00 hrs,  Volume= 0.019 af,  Depth= 0.93"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Salem 10 YR Rainfall=3.20"

Area (sf) CN Description

10,830 72 Woods/grass comb., Good, HSG C

10,830 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 11S: Macleay Rd Pre-Dev

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105

F
lo

w
  

(c
fs

)

0.044

0.042

0.04

0.038

0.036

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type IA 24-hr

Salem 10 YR Rainfall=3.20"

Runoff Area=10,830 sf

Runoff Volume=0.019 af

Runoff Depth=0.93"

Tc=5.0 min

CN=72/0

0.04 cfs



Type IA 24-hr  Salem 25 YR Rainfall=3.60"Macleay Gas
Prepared by Westech Engineering Inc
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Summary for Subcatchment 11S: Macleay Rd Pre-Dev

Runoff = 0.06 cfs @ 7.99 hrs,  Volume= 0.025 af,  Depth= 1.19"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Salem 25 YR Rainfall=3.60"

Area (sf) CN Description

10,830 72 Woods/grass comb., Good, HSG C

10,830 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 11S: Macleay Rd Pre-Dev

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105

F
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w
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)

0.06
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0.05

0.045
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0.005

0

Type IA 24-hr

Salem 25 YR Rainfall=3.60"

Runoff Area=10,830 sf

Runoff Volume=0.025 af

Runoff Depth=1.19"

Tc=5.0 min

CN=72/0

0.06 cfs



Type IA 24-hr  Salem 100 YR Rainfall=4.40"Macleay Gas
Prepared by Westech Engineering Inc
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Summary for Subcatchment 11S: Macleay Rd Pre-Dev

Runoff = 0.09 cfs @ 7.99 hrs,  Volume= 0.036 af,  Depth= 1.75"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Salem 100 YR Rainfall=4.40"

Area (sf) CN Description

10,830 72 Woods/grass comb., Good, HSG C

10,830 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 11S: Macleay Rd Pre-Dev

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105

F
lo

w
  

(c
fs

)

0.1

0.095

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr

Salem 100 YR Rainfall=4.40"

Runoff Area=10,830 sf

Runoff Volume=0.036 af

Runoff Depth=1.75"

Tc=5.0 min

CN=72/0

0.09 cfs



Type IA 24-hr  Salem 10 YR Rainfall=3.20"Macleay Gas
Prepared by Westech Engineering Inc
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Summary for Subcatchment 1S: Developed Basin

Runoff = 0.51 cfs @ 7.90 hrs,  Volume= 0.169 af,  Depth= 2.88"
     Routed to Pond 1P : Rain Garden

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Salem 10 YR Rainfall=3.20"

Area (sf) CN Description
29,300 98 Paved parking, HSG C

1,320 74 >75% Grass cover, Good, HSG C
30,620 97 Weighted Average

1,320 4.31% Pervious Area
29,300 95.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1S: Developed Basin

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105
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Type IA 24-hr
Salem 10 YR Rainfall=3.20"

Runoff Area=30,620 sf
Runoff Volume=0.169 af

Runoff Depth=2.88"
Tc=5.0 min

CN=74/98

0.51 cfs



Type IA 24-hr  Salem 100 YR Rainfall=4.40"Macleay Gas
Prepared by Westech Engineering Inc
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Summary for Subcatchment 1S: Developed Basin

Runoff = 0.71 cfs @ 7.90 hrs,  Volume= 0.238 af,  Depth> 4.07"
     Routed to Pond 1P : Rain Garden

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Salem 100 YR Rainfall=4.40"

Area (sf) CN Description
29,300 98 Paved parking, HSG C

1,320 74 >75% Grass cover, Good, HSG C
30,620 97 Weighted Average

1,320 4.31% Pervious Area
29,300 95.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1S: Developed Basin

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105
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0.7
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Type IA 24-hr
Salem 100 YR Rainfall=4.40"

Runoff Area=30,620 sf
Runoff Volume=0.238 af

Runoff Depth>4.07"
Tc=5.0 min

CN=74/98

0.71 cfs



Type IA 24-hr  Salem 25 YR Rainfall=3.60"Macleay Gas
Prepared by Westech Engineering Inc
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Summary for Subcatchment 1S: Developed Basin

Runoff = 0.58 cfs @ 7.90 hrs,  Volume= 0.192 af,  Depth= 3.28"
     Routed to Pond 1P : Rain Garden

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Salem 25 YR Rainfall=3.60"

Area (sf) CN Description
29,300 98 Paved parking, HSG C

1,320 74 >75% Grass cover, Good, HSG C
30,620 97 Weighted Average

1,320 4.31% Pervious Area
29,300 95.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1S: Developed Basin

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105
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Type IA 24-hr
Salem 25 YR Rainfall=3.60"

Runoff Area=30,620 sf
Runoff Volume=0.192 af

Runoff Depth=3.28"
Tc=5.0 min

CN=74/98

0.58 cfs



Type IA 24-hr  Salem Half 2 YR Rainfall=1.10"Macleay Gas
Prepared by Westech Engineering Inc
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Summary for Subcatchment 1S: Developed Basin

Runoff = 0.15 cfs @ 7.92 hrs,  Volume= 0.050 af,  Depth= 0.85"
     Routed to Pond 1P : Rain Garden

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Salem Half 2 YR Rainfall=1.10"

Area (sf) CN Description
29,300 98 Paved parking, HSG C

1,320 74 >75% Grass cover, Good, HSG C
30,620 97 Weighted Average

1,320 4.31% Pervious Area
29,300 95.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1S: Developed Basin

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105
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Type IA 24-hr
Salem Half 2 YR Rainfall=1.10"

Runoff Area=30,620 sf
Runoff Volume=0.050 af

Runoff Depth=0.85"
Tc=5.0 min

CN=74/98

0.15 cfs



Type IA 24-hr  Salem WQ Rainfall=1.38"Macleay Gas
Prepared by Westech Engineering Inc
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Summary for Subcatchment 1S: Developed Basin

Runoff = 0.20 cfs @ 7.91 hrs,  Volume= 0.065 af,  Depth= 1.12"
     Routed to Pond 1P : Rain Garden

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Salem WQ Rainfall=1.38"

Area (sf) CN Description
29,300 98 Paved parking, HSG C

1,320 74 >75% Grass cover, Good, HSG C
30,620 97 Weighted Average

1,320 4.31% Pervious Area
29,300 95.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1S: Developed Basin

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105
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Type IA 24-hr
Salem WQ Rainfall=1.38"

Runoff Area=30,620 sf
Runoff Volume=0.065 af

Runoff Depth=1.12"
Tc=5.0 min

CN=74/98

0.20 cfs



Type IA 24-hr  Salem Half 2 YR Rainfall=1.10"Macleay Gas
Prepared by Westech Engineering Inc
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Summary for Subcatchment 2S: Macleay Rd Basin

Runoff = 0.05 cfs @ 7.98 hrs,  Volume= 0.017 af,  Depth= 0.83"
     Routed to Pond 2P : Macleay Planter

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Salem Half 2 YR Rainfall=1.10"

Area (sf) CN Description

10,130 98 Paved parking, HSG C
770 74 >75% Grass cover, Good, HSG C

10,900 96 Weighted Average
770 7.06% Pervious Area

10,130 92.94% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.0 Direct Entry, 

Subcatchment 2S: Macleay Rd Basin

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105

F
lo

w
  

(c
fs

)
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0

Type IA 24-hr

Salem Half 2 YR Rainfall=1.10"

Runoff Area=10,900 sf

Runoff Volume=0.017 af

Runoff Depth=0.83"

Tc=10.0 min

CN=74/98

0.05 cfs



Type IA 24-hr  Salem 10 YR Rainfall=3.20"Macleay Gas
Prepared by Westech Engineering Inc
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Summary for Subcatchment 2S: Macleay Rd Basin

Runoff = 0.17 cfs @ 7.98 hrs,  Volume= 0.059 af,  Depth= 2.83"
     Routed to Pond 2P : Macleay Planter

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Salem 10 YR Rainfall=3.20"

Area (sf) CN Description

10,130 98 Paved parking, HSG C
770 74 >75% Grass cover, Good, HSG C

10,900 96 Weighted Average
770 7.06% Pervious Area

10,130 92.94% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.0 Direct Entry, 

Subcatchment 2S: Macleay Rd Basin

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105

F
lo

w
  

(c
fs

)

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type IA 24-hr

Salem 10 YR Rainfall=3.20"

Runoff Area=10,900 sf

Runoff Volume=0.059 af

Runoff Depth=2.83"

Tc=10.0 min

CN=74/98

0.17 cfs



Type IA 24-hr  Salem 25 YR Rainfall=3.60"Macleay Gas
Prepared by Westech Engineering Inc
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Summary for Subcatchment 2S: Macleay Rd Basin

Runoff = 0.19 cfs @ 7.98 hrs,  Volume= 0.067 af,  Depth= 3.22"
     Routed to Pond 2P : Macleay Planter

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Salem 25 YR Rainfall=3.60"

Area (sf) CN Description

10,130 98 Paved parking, HSG C
770 74 >75% Grass cover, Good, HSG C

10,900 96 Weighted Average
770 7.06% Pervious Area

10,130 92.94% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.0 Direct Entry, 

Subcatchment 2S: Macleay Rd Basin

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105

F
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w
  

(c
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)

0.21
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0

Type IA 24-hr

Salem 25 YR Rainfall=3.60"

Runoff Area=10,900 sf

Runoff Volume=0.067 af

Runoff Depth=3.22"

Tc=10.0 min

CN=74/98

0.19 cfs



Type IA 24-hr  Salem 100 YR Rainfall=4.40"Macleay Gas
Prepared by Westech Engineering Inc
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Summary for Subcatchment 2S: Macleay Rd Basin

Runoff = 0.24 cfs @ 7.98 hrs,  Volume= 0.083 af,  Depth> 4.00"
     Routed to Pond 2P : Macleay Planter

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Salem 100 YR Rainfall=4.40"

Area (sf) CN Description

10,130 98 Paved parking, HSG C
770 74 >75% Grass cover, Good, HSG C

10,900 96 Weighted Average
770 7.06% Pervious Area

10,130 92.94% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.0 Direct Entry, 

Subcatchment 2S: Macleay Rd Basin

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105
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w
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)

0.26
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0

Type IA 24-hr

Salem 100 YR Rainfall=4.40"

Runoff Area=10,900 sf

Runoff Volume=0.083 af

Runoff Depth>4.00"

Tc=10.0 min

CN=74/98

0.24 cfs



Type IA 24-hr  Salem 10 YR Rainfall=3.20"Macleay Gas
Prepared by Westech Engineering Inc
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Summary for Pond 1P: Rain Garden

Inflow Area = 0.703 ac, 95.69% Impervious,  Inflow Depth = 2.88"    for  Salem 10 YR event
Inflow = 0.51 cfs @ 7.90 hrs,  Volume= 0.169 af
Outflow = 0.07 cfs @ 14.80 hrs,  Volume= 0.153 af,  Atten= 86%,  Lag= 413.7 min
Discarded = 0.00 cfs @ 1.60 hrs,  Volume= 0.014 af
Primary = 0.07 cfs @ 14.80 hrs,  Volume= 0.139 af
     Routed to Link 11L : Dev Rel

Routing by Stor-Ind method, Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Peak Elev= 218.13' @ 14.80 hrs   Surf.Area= 1,270 sf   Storage= 3,672 cf

Plug-Flow detention time= 986.0 min calculated for 0.153 af (91% of inflow)
Center-of-Mass det. time= 919.3 min ( 1,588.8 - 669.5 )

Volume Invert Avail.Storage Storage Description
#1 211.50' 4,774 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

211.50 1,270 0.0 0 0
215.50 1,270 40.0 2,032 2,032
216.99 1,270 10.0 189 2,221
217.00 1,270 100.0 13 2,234
217.50 1,270 100.0 635 2,869
219.00 1,270 100.0 1,905 4,774

Device Routing     Invert Outlet Devices
#1 Discarded 211.50' 0.050 in/hr Exfiltration over Horizontal area   
#2 Primary 213.36' 0.6" Vert. 1st Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Primary 217.10' 1.4" Vert. 2nd Orifice    C= 0.600   Limited to weir flow at low heads   
#4 Primary 218.70' 2.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Discarded OutFlow  Max=0.00 cfs @ 1.60 hrs  HW=211.58'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=0.07 cfs @ 14.80 hrs  HW=218.13'   (Free Discharge)
2=1st Orifice  (Orifice Controls 0.02 cfs @ 10.49 fps)
3=2nd Orifice  (Orifice Controls 0.05 cfs @ 4.75 fps)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)



Type IA 24-hr  Salem 10 YR Rainfall=3.20"Macleay Gas
Prepared by Westech Engineering Inc
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Pond 1P: Rain Garden

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105
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Inflow Area=0.703 ac
Peak Elev=218.13'

Storage=3,672 cf

0.51 cfs

0.07 cfs

0.00 cfs

0.07 cfs



Type IA 24-hr  Salem 100 YR Rainfall=4.40"Macleay Gas
Prepared by Westech Engineering Inc
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Summary for Pond 1P: Rain Garden

Inflow Area = 0.703 ac, 95.69% Impervious,  Inflow Depth > 4.07"    for  Salem 100 YR event
Inflow = 0.71 cfs @ 7.90 hrs,  Volume= 0.238 af
Outflow = 0.18 cfs @ 9.32 hrs,  Volume= 0.222 af,  Atten= 74%,  Lag= 85.2 min
Discarded = 0.00 cfs @ 1.30 hrs,  Volume= 0.014 af
Primary = 0.18 cfs @ 9.32 hrs,  Volume= 0.208 af
     Routed to Link 11L : Dev Rel

Routing by Stor-Ind method, Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Peak Elev= 218.76' @ 9.32 hrs   Surf.Area= 1,270 sf   Storage= 4,472 cf

Plug-Flow detention time= 832.7 min calculated for 0.222 af (93% of inflow)
Center-of-Mass det. time= 782.9 min ( 1,444.8 - 661.9 )

Volume Invert Avail.Storage Storage Description
#1 211.50' 4,774 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

211.50 1,270 0.0 0 0
215.50 1,270 40.0 2,032 2,032
216.99 1,270 10.0 189 2,221
217.00 1,270 100.0 13 2,234
217.50 1,270 100.0 635 2,869
219.00 1,270 100.0 1,905 4,774

Device Routing     Invert Outlet Devices
#1 Discarded 211.50' 0.050 in/hr Exfiltration over Horizontal area   
#2 Primary 213.36' 0.6" Vert. 1st Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Primary 217.10' 1.4" Vert. 2nd Orifice    C= 0.600   Limited to weir flow at low heads   
#4 Primary 218.70' 2.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Discarded OutFlow  Max=0.00 cfs @ 1.30 hrs  HW=211.59'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=0.17 cfs @ 9.32 hrs  HW=218.76'   (Free Discharge)
2=1st Orifice  (Orifice Controls 0.02 cfs @ 11.17 fps)
3=2nd Orifice  (Orifice Controls 0.07 cfs @ 6.10 fps)
4=Broad-Crested Rectangular Weir  (Weir Controls 0.09 cfs @ 0.70 fps)
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Summary for Pond 1P: Rain Garden

Inflow Area = 0.703 ac, 95.69% Impervious,  Inflow Depth = 3.28"    for  Salem 25 YR event
Inflow = 0.58 cfs @ 7.90 hrs,  Volume= 0.192 af
Outflow = 0.08 cfs @ 14.73 hrs,  Volume= 0.176 af,  Atten= 86%,  Lag= 409.6 min
Discarded = 0.00 cfs @ 1.45 hrs,  Volume= 0.014 af
Primary = 0.08 cfs @ 14.73 hrs,  Volume= 0.162 af
     Routed to Link 11L : Dev Rel

Routing by Stor-Ind method, Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Peak Elev= 218.50' @ 14.73 hrs   Surf.Area= 1,270 sf   Storage= 4,140 cf

Plug-Flow detention time= 950.5 min calculated for 0.176 af (92% of inflow)
Center-of-Mass det. time= 890.4 min ( 1,556.9 - 666.5 )

Volume Invert Avail.Storage Storage Description
#1 211.50' 4,774 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

211.50 1,270 0.0 0 0
215.50 1,270 40.0 2,032 2,032
216.99 1,270 10.0 189 2,221
217.00 1,270 100.0 13 2,234
217.50 1,270 100.0 635 2,869
219.00 1,270 100.0 1,905 4,774

Device Routing     Invert Outlet Devices
#1 Discarded 211.50' 0.050 in/hr Exfiltration over Horizontal area   
#2 Primary 213.36' 0.6" Vert. 1st Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Primary 217.10' 1.4" Vert. 2nd Orifice    C= 0.600   Limited to weir flow at low heads   
#4 Primary 218.70' 2.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Discarded OutFlow  Max=0.00 cfs @ 1.45 hrs  HW=211.58'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=0.08 cfs @ 14.73 hrs  HW=218.50'   (Free Discharge)
2=1st Orifice  (Orifice Controls 0.02 cfs @ 10.89 fps)
3=2nd Orifice  (Orifice Controls 0.06 cfs @ 5.58 fps)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 1P: Rain Garden

Inflow Area = 0.703 ac, 95.69% Impervious,  Inflow Depth = 0.85"    for  Salem Half 2 YR event
Inflow = 0.15 cfs @ 7.92 hrs,  Volume= 0.050 af
Outflow = 0.01 cfs @ 24.03 hrs,  Volume= 0.037 af,  Atten= 92%,  Lag= 966.6 min
Discarded = 0.00 cfs @ 3.65 hrs,  Volume= 0.014 af
Primary = 0.01 cfs @ 24.03 hrs,  Volume= 0.022 af
     Routed to Link 11L : Dev Rel

Routing by Stor-Ind method, Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Peak Elev= 214.67' @ 24.03 hrs   Surf.Area= 1,270 sf   Storage= 1,609 cf

Plug-Flow detention time= 1,836.5 min calculated for 0.037 af (73% of inflow)
Center-of-Mass det. time= 1,674.0 min ( 2,383.5 - 709.5 )

Volume Invert Avail.Storage Storage Description
#1 211.50' 4,774 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

211.50 1,270 0.0 0 0
215.50 1,270 40.0 2,032 2,032
216.99 1,270 10.0 189 2,221
217.00 1,270 100.0 13 2,234
217.50 1,270 100.0 635 2,869
219.00 1,270 100.0 1,905 4,774

Device Routing     Invert Outlet Devices
#1 Discarded 211.50' 0.050 in/hr Exfiltration over Horizontal area   
#2 Primary 213.36' 0.6" Vert. 1st Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Primary 217.10' 1.4" Vert. 2nd Orifice    C= 0.600   Limited to weir flow at low heads   
#4 Primary 218.70' 2.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Discarded OutFlow  Max=0.00 cfs @ 3.65 hrs  HW=211.58'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=0.01 cfs @ 24.03 hrs  HW=214.67'   (Free Discharge)
2=1st Orifice  (Orifice Controls 0.01 cfs @ 5.45 fps)
3=2nd Orifice  ( Controls 0.00 cfs)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 1P: Rain Garden

Inflow Area = 0.703 ac, 95.69% Impervious,  Inflow Depth = 1.12"    for  Salem WQ event
Inflow = 0.20 cfs @ 7.91 hrs,  Volume= 0.065 af
Outflow = 0.02 cfs @ 24.01 hrs,  Volume= 0.051 af,  Atten= 92%,  Lag= 966.3 min
Discarded = 0.00 cfs @ 3.00 hrs,  Volume= 0.014 af
Primary = 0.01 cfs @ 24.01 hrs,  Volume= 0.037 af
     Routed to Link 11L : Dev Rel

Routing by Stor-Ind method, Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Peak Elev= 215.76' @ 24.01 hrs   Surf.Area= 1,270 sf   Storage= 2,065 cf

Plug-Flow detention time= 1,685.6 min calculated for 0.051 af (78% of inflow)
Center-of-Mass det. time= 1,546.5 min ( 2,245.2 - 698.7 )

Volume Invert Avail.Storage Storage Description
#1 211.50' 4,774 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

211.50 1,270 0.0 0 0
215.50 1,270 40.0 2,032 2,032
216.99 1,270 10.0 189 2,221
217.00 1,270 100.0 13 2,234
217.50 1,270 100.0 635 2,869
219.00 1,270 100.0 1,905 4,774

Device Routing     Invert Outlet Devices
#1 Discarded 211.50' 0.050 in/hr Exfiltration over Horizontal area   
#2 Primary 213.36' 0.6" Vert. 1st Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Primary 217.10' 1.4" Vert. 2nd Orifice    C= 0.600   Limited to weir flow at low heads   
#4 Primary 218.70' 2.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Discarded OutFlow  Max=0.00 cfs @ 3.00 hrs  HW=211.58'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=0.01 cfs @ 24.01 hrs  HW=215.76'   (Free Discharge)
2=1st Orifice  (Orifice Controls 0.01 cfs @ 7.43 fps)
3=2nd Orifice  ( Controls 0.00 cfs)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 2P: Macleay Planter

Inflow Area = 0.250 ac, 92.94% Impervious,  Inflow Depth = 0.83"    for  Salem Half 2 YR event
Inflow = 0.05 cfs @ 7.98 hrs,  Volume= 0.017 af
Outflow = 0.01 cfs @ 18.28 hrs,  Volume= 0.017 af,  Atten= 86%,  Lag= 618.1 min
Discarded = 0.00 cfs @ 4.05 hrs,  Volume= 0.005 af
Primary = 0.01 cfs @ 18.28 hrs,  Volume= 0.012 af
     Routed to Link 11L : Dev Rel

Routing by Stor-Ind method, Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Peak Elev= 213.92' @ 18.28 hrs   Surf.Area= 650 sf   Storage= 370 cf

Plug-Flow detention time= 993.8 min calculated for 0.017 af (100% of inflow)
Center-of-Mass det. time= 995.5 min ( 1,710.6 - 715.1 )

Volume Invert Avail.Storage Storage Description

#1 212.50' 1,922 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

212.50 650 0.0 0 0
215.50 650 40.0 780 780
216.99 650 0.1 1 781
217.00 0 100.0 3 784
217.50 650 100.0 163 947
219.00 650 100.0 975 1,922

Device Routing     Invert Outlet Devices

#1 Discarded 212.50' 0.050 in/hr Exfiltration over Horizontal area   
#2 Primary 213.00' 0.5" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Primary 216.00' 0.9" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Primary 218.05' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.00 cfs @ 4.05 hrs  HW=212.57'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=0.01 cfs @ 18.28 hrs  HW=213.92'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.01 cfs @ 4.58 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Orifice/Grate  ( Controls 0.00 cfs)
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Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105

F
lo

w
  

(c
fs

)

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Inflow Area=0.250 ac

Peak Elev=213.92'

Storage=370 cf

0.05 cfs

0.01 cfs

0.00 cfs

0.01 cfs



Type IA 24-hr  Salem 10 YR Rainfall=3.20"Macleay Gas
Prepared by Westech Engineering Inc

Page 1HydroCAD® 10.20-2h  s/n 07289  © 2024 HydroCAD Software Solutions LLC

Summary for Pond 2P: Macleay Planter

Inflow Area = 0.250 ac, 92.94% Impervious,  Inflow Depth = 2.83"    for  Salem 10 YR event
Inflow = 0.17 cfs @ 7.98 hrs,  Volume= 0.059 af
Outflow = 0.04 cfs @ 10.00 hrs,  Volume= 0.059 af,  Atten= 76%,  Lag= 121.2 min
Discarded = 0.00 cfs @ 1.75 hrs,  Volume= 0.006 af
Primary = 0.04 cfs @ 10.00 hrs,  Volume= 0.053 af
     Routed to Link 11L : Dev Rel

Routing by Stor-Ind method, Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Peak Elev= 217.54' @ 10.00 hrs   Surf.Area= 650 sf   Storage= 975 cf

Plug-Flow detention time= 678.8 min calculated for 0.059 af (100% of inflow)
Center-of-Mass det. time= 678.7 min ( 1,355.2 - 676.5 )

Volume Invert Avail.Storage Storage Description

#1 212.50' 1,922 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

212.50 650 0.0 0 0
215.50 650 40.0 780 780
216.99 650 0.1 1 781
217.00 0 100.0 3 784
217.50 650 100.0 163 947
219.00 650 100.0 975 1,922

Device Routing     Invert Outlet Devices

#1 Discarded 212.50' 0.050 in/hr Exfiltration over Horizontal area   
#2 Primary 213.00' 0.5" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Primary 216.00' 0.9" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Primary 218.05' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.00 cfs @ 1.75 hrs  HW=212.57'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=0.04 cfs @ 10.00 hrs  HW=217.54'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.01 cfs @ 10.24 fps)
3=Orifice/Grate  (Orifice Controls 0.03 cfs @ 5.91 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)
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Summary for Pond 2P: Macleay Planter

Inflow Area = 0.250 ac, 92.94% Impervious,  Inflow Depth = 3.22"    for  Salem 25 YR event
Inflow = 0.19 cfs @ 7.98 hrs,  Volume= 0.067 af
Outflow = 0.04 cfs @ 10.27 hrs,  Volume= 0.067 af,  Atten= 77%,  Lag= 137.7 min
Discarded = 0.00 cfs @ 1.65 hrs,  Volume= 0.006 af
Primary = 0.04 cfs @ 10.27 hrs,  Volume= 0.061 af
     Routed to Link 11L : Dev Rel

Routing by Stor-Ind method, Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Peak Elev= 217.78' @ 10.27 hrs   Surf.Area= 650 sf   Storage= 1,128 cf

Plug-Flow detention time= 634.0 min calculated for 0.067 af (100% of inflow)
Center-of-Mass det. time= 633.8 min ( 1,307.5 - 673.6 )

Volume Invert Avail.Storage Storage Description

#1 212.50' 1,922 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

212.50 650 0.0 0 0
215.50 650 40.0 780 780
216.99 650 0.1 1 781
217.00 0 100.0 3 784
217.50 650 100.0 163 947
219.00 650 100.0 975 1,922

Device Routing     Invert Outlet Devices

#1 Discarded 212.50' 0.050 in/hr Exfiltration over Horizontal area   
#2 Primary 213.00' 0.5" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Primary 216.00' 0.9" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Primary 218.05' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.00 cfs @ 1.65 hrs  HW=212.57'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=0.04 cfs @ 10.27 hrs  HW=217.78'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.01 cfs @ 10.50 fps)
3=Orifice/Grate  (Orifice Controls 0.03 cfs @ 6.35 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 2P: Macleay Planter
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Summary for Pond 2P: Macleay Planter

Inflow Area = 0.250 ac, 92.94% Impervious,  Inflow Depth > 4.00"    for  Salem 100 YR event
Inflow = 0.24 cfs @ 7.98 hrs,  Volume= 0.083 af
Outflow = 0.09 cfs @ 8.78 hrs,  Volume= 0.083 af,  Atten= 60%,  Lag= 48.2 min
Discarded = 0.00 cfs @ 1.45 hrs,  Volume= 0.006 af
Primary = 0.09 cfs @ 8.78 hrs,  Volume= 0.077 af
     Routed to Link 11L : Dev Rel

Routing by Stor-Ind method, Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Peak Elev= 218.06' @ 8.78 hrs   Surf.Area= 650 sf   Storage= 1,312 cf

Plug-Flow detention time= 572.8 min calculated for 0.083 af (100% of inflow)
Center-of-Mass det. time= 572.7 min ( 1,241.8 - 669.1 )

Volume Invert Avail.Storage Storage Description

#1 212.50' 1,922 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

212.50 650 0.0 0 0
215.50 650 40.0 780 780
216.99 650 0.1 1 781
217.00 0 100.0 3 784
217.50 650 100.0 163 947
219.00 650 100.0 975 1,922

Device Routing     Invert Outlet Devices

#1 Discarded 212.50' 0.050 in/hr Exfiltration over Horizontal area   
#2 Primary 213.00' 0.5" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Primary 216.00' 0.9" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Primary 218.05' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.00 cfs @ 1.45 hrs  HW=212.57'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=0.07 cfs @ 8.78 hrs  HW=218.06'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.01 cfs @ 10.81 fps)
3=Orifice/Grate  (Orifice Controls 0.03 cfs @ 6.85 fps)
4=Orifice/Grate  (Weir Controls 0.03 cfs @ 0.35 fps)
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Pond 2P: Macleay Planter
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Summary for Subcatchment 13S: Developed Basin

Runoff = 0.20 cfs @ 7.91 hrs,  Volume= 0.065 af,  Depth= 1.12"
     Routed to Pond 12P : Rain Garden

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Salem WQ Rainfall=1.38"

Area (sf) CN Description

29,300 98 Paved parking, HSG C
1,320 74 >75% Grass cover, Good, HSG C

30,620 97 Weighted Average
1,320 4.31% Pervious Area

29,300 95.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 13S: Developed Basin
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Salem WQ Rainfall=1.38"

Runoff Area=30,620 sf

Runoff Volume=0.065 af

Runoff Depth=1.12"

Tc=5.0 min

CN=74/98

0.20 cfs
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Summary for Subcatchment 14S: Macleay Rd Basin

Runoff = 0.07 cfs @ 7.91 hrs,  Volume= 0.023 af,  Depth= 1.09"
     Routed to Pond 15P : Macleay Planter

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Salem WQ Rainfall=1.38"

Area (sf) CN Description

10,130 98 Paved parking, HSG C
770 74 >75% Grass cover, Good, HSG C

10,900 96 Weighted Average
770 7.06% Pervious Area

10,130 92.94% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 14S: Macleay Rd Basin

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

Salem WQ Rainfall=1.38"

Runoff Area=10,900 sf

Runoff Volume=0.023 af

Runoff Depth=1.09"

Tc=5.0 min

CN=74/98

0.07 cfs
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Summary for Pond 12P: Rain Garden

Inflow Area = 0.703 ac, 95.69% Impervious,  Inflow Depth = 1.12"    for  Salem WQ event
Inflow = 0.20 cfs @ 7.91 hrs,  Volume= 0.065 af
Outflow = 0.08 cfs @ 8.52 hrs,  Volume= 0.065 af,  Atten= 61%,  Lag= 36.4 min
Discarded = 0.08 cfs @ 8.52 hrs,  Volume= 0.065 af

Routing by Stor-Ind method, Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Peak Elev= 217.51' @ 8.52 hrs   Surf.Area= 1,440 sf   Storage= 429 cf

Plug-Flow detention time= 52.7 min calculated for 0.065 af (100% of inflow)
Center-of-Mass det. time= 52.7 min ( 751.4 - 698.7 )

Volume Invert Avail.Storage Storage Description

#1 217.00' 1,130 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

217.00 200 0.0 0 0
217.50 1,440 100.0 410 410
218.00 1,440 100.0 720 1,130

Device Routing     Invert Outlet Devices

#1 Discarded 217.00' 2.000 in/hr Exfiltration over Horizontal area   
Conductivity to Groundwater Elevation = 215.50'   

Discarded OutFlow  Max=0.08 cfs @ 8.52 hrs  HW=217.51'   (Free Discharge)
1=Exfiltration  ( Controls 0.08 cfs)



Type IA 24-hr  Salem WQ Rainfall=1.38"Macleay Gas
Prepared by Westech Engineering Inc

Page 5HydroCAD® 10.20-2h  s/n 07289  © 2024 HydroCAD Software Solutions LLC

Pond 12P: Rain Garden
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Summary for Pond 15P: Macleay Planter

Inflow Area = 0.250 ac, 92.94% Impervious,  Inflow Depth = 1.09"    for  Salem WQ event
Inflow = 0.07 cfs @ 7.91 hrs,  Volume= 0.023 af
Outflow = 0.05 cfs @ 8.16 hrs,  Volume= 0.023 af,  Atten= 33%,  Lag= 14.9 min
Discarded = 0.05 cfs @ 8.16 hrs,  Volume= 0.023 af

Routing by Stor-Ind method, Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Peak Elev= 217.05' @ 8.16 hrs   Surf.Area= 975 sf   Storage= 49 cf

Plug-Flow detention time= 8.1 min calculated for 0.023 af (100% of inflow)
Center-of-Mass det. time= 8.1 min ( 707.9 - 699.7 )

Volume Invert Avail.Storage Storage Description

#1 217.00' 1,950 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

217.00 975 0.0 0 0
217.50 975 100.0 488 488
219.00 975 100.0 1,463 1,950

Device Routing     Invert Outlet Devices

#1 Discarded 217.00' 2.000 in/hr Exfiltration over Horizontal area   
Conductivity to Groundwater Elevation = 215.50'   

Discarded OutFlow  Max=0.05 cfs @ 8.16 hrs  HW=217.05'   (Free Discharge)
1=Exfiltration  ( Controls 0.05 cfs)
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Pond 15P: Macleay Planter
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1.0 Introduction 
As requested by the City of Salem (City), Brown and Caldwell evaluated existing rainfall data from 23 local 
gauges and one National Weather Service (NWS) gauge located at the Salem Airport.  The objective of the 
analysis was to identify the most appropriate design storm depth and design storm intensities for the design 
of stormwater quality facilities in Salem.  The analysis was based on water quality design storm requirements 
specified in the August, 2009 draft Municipal Separate Storm Sewer System (MS4) Phase I National Pollutant 
Discharge Elimination System (NPDES) permit language provided by the Oregon Department of 
Environmental Quality (DEQ) as follows: 

Require controls designed to capture and treat a minimum of 80 percent of the average annual runoff volume 
from new or replaced impervious surfaces.  Calculations must be based on site runoff estimates and rain event 
characteristics appropriate for the region or locality. 

This Technical Memorandum provides a summary of the local rain gauges and associated data that were 
reviewed and analyzed for this study.  A review of the rain gauges is summarized in Section 2.0.  The data 
from selected rain gauges were then evaluated statistically with respect to both rainfall depths as described in 
Section 3.0, and rainfall intensities as described in Section 4.0.  A summary of results is provided in 
Section 5.0. 

2.0 Review of Rain Gauge Data 
Rainfall data from the City and the NWS were evaluated for potential use in this rainfall analysis.  This 
included a review of 15-minute data from the Salem gauges and hourly data from the NWS gauge.  Table 1 
provides the location, extent of the rainfall data, and average statistics for all the gauges that were analyzed.  It 
is assumed that the data were reviewed by City Staff for quality purposes prior to our review.  However, a 
cursory review of the data resulted in some anomalies that were removed from the record.  If data were 
removed, it is noted in the comments column in Table 1.  A map showing the location of the Salem gauges 
and the NWS gauge is provided in Figure 1. 

After an initial review of the data, rain gauges RG21, RG22, RG23, and RG24 were excluded from further 
analysis because they included only 1 year or less of data.  As presented in Table 1, and excluding gauges 
RG21-RG24, the average annual rainfall ranged from 31.1 inches at gauge RG16 (Marion County Fire 
Station) to approximately 43.4 inches at gauge RG15 (Geren Island, Stayton).  This spread in the data of 12.3 
inches may be considered fairly significant given the proximity of the gauges.  It should be noted that RG 15 
is located just east of Stayton approximately 18 miles east of Salem; and is in the lower foothills of the 
Cascades. To evaluate whether this difference in the results could be related to gauge locations, the location 
of the five gauges with the highest average annual rainfall depths were compared to the location of the five 
gauges with the lowest average annual rainfall depths.  These are highlighted on Figure 2 which also includes 
topography.  In general, it appears that the higher rainfall totals are occurring in the southwest portion of the 
city.  The southwest area where rainfall totals are highest corresponds to higher elevations (see Figure 2).  The 
higher rainfall amounts in this area are likely to be at least partially due to the orographic effect of the hills.    
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Table 1.  Rain Gauge Summary 

Site ID Site location Period of record for 
complete years1 

Complete years 
of records 

Average annual 
rainfall, inches Comments 

RG03 41st Avenue, NE and Indigo Court, NE 1997-2008 12 33.6 Removed three data points from 2004. 
RG04 North River Road Park 1997-2006 10 36.3 Removed one data point from 2006, 2007 data set removed due to 

questionable data.  2007 and 2008 data not provided. 
RG05 Kaiser Permanente, Lancaster Avenue NE 1997-2008 12 36.2   
RG06 Mountain View Reservoir, West Salem 1997-2008 12 35.6   
RG07 Salem City Hall, 555 Liberty Street SE 1997-2008 12 37.2 Removed one data point from 2001 and 2007. 
RG08 Battle Creek Pump Station 1997-2008 9 42.5 Missing data from 1999 and 2000, 2001 data set removed due to 

questionable data. 
RG09 Cordon Road Pump Station 1997-2008 12 36.1   
RG10 Fire Station No. 7, 4730 Liberty Road, S  1998-2008 11 41.9   
RG11 Skyline Road Reservoir, 2365 Davis Road S 1997-2006 9 39.5 Removed one data point from 2002, removed two data points from 

2003 and 2004, 1999 data set removed due to not a full data set.  2007 
and 2008 data not provided. 

RG12 2575 Commercial Street, SE 2001-2008 8 39.1   
RG13 1690 Edgewater NW, West Salem 2001-2008 8 37.5   
RG14 Turner Fire Station, 7605 Third Street 2002-2008 7 43.2   
RG15 Geren Island, Stayton 2002-2008 6 43.4   
RG16 Marion County Fire Station, Keizer  2005-2008 4 31.1   
RG17 Sprague High School, 2373 Kuebler Road S 2002-2008 6 43.0   
RG18 North Salem High School, 765 14th Street, NE  2003-2008 6 34.8   
RG19 Halton Cat Rental, 3850 Turner Road, NE 2006-2008 3 31.5   
RG2 City Shops, 1410 20th Street SE 1997-2008 12 36.8   
RG20 City of Keizer WPS, 641 Chemawa Road, N 2006-2008 3 37.5   
RG21 North Keizer Elementary School, 5600 McClure Street, N 2008 1 25.04   
RG22 Illahee Country Club Maintenance Shed 2008 1 28.3   
RG23 Labish Sewer Pump Station  -- -- No full year of data   
RG24 Deer Park Water Pump Station  -- -- No full year of data   
SLE Salem Airport, NWS 1949-2008 60 40.0   
1Only complete years were used to estimate total rainfall and average annual rainfall.  Partial years were removed from the record. 
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Table 2.  Comparison of Rain Gauge Data for Common Period of Record 

Site ID Site name/location 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 Average for period from 
2003 to 20081 

RG2 City Shops, 1410 20th SE 45.52 54.12 48.64 32.29 35.32 40.23 43.43 25 40.98 48.59 33.3 30.68 37.00 
RG3 Jan-Ree 41st and Indigo, NE 32.83 43.96 38.2 28.53 24.36 35.58 41.59 25.12 35.95 41.74 29.34 26.12 33.31 
RG4 North River Road Park 39.21 48.49 40.95 28.19 26.99 33.41 38.31 25.21 37.01 44.92    
RG5 Kaiser Permanente, Lancaster Avenue NE 42.12 45 42.14 30.26 31.12 35.77 40.34 27.45 38.66 44.75 29.93 26.85 34.66 
RG6 Mountain View Reservoir, West Salem 37.39 47.09 43.47 28.15 30.31 36.57 39.65 25.17 37.44 44.02 30.91 27.17 34.06 
RG7 City Hall, 555Liberty Street SE 34.75 50.48 45.03 30.76 32.09 37.09 40.81 26.54 41.76 46.54 31.83 29.12 36.10 
RG8 Battle Creek Pump Station 48.79 34.5    43.84 49.63 32.44 43.28 52.22 36.4 41.05 42.50 
RG9 Cordon Road Pump Station 33.33 51.97 44.37 32.77 31.84 39.04 43.04 28.37 22.29 45.59 30.96 29.63 33.31 
RG10 Fire Station No. 7, 4730 Liberty Road, S  59.36 52.26 35.33 35.07 41.49 43.39 30.39 41.85 50.09 35.68 36.23 39.61 
RG11 Skyline Road Reservoir, 2365 Davis Road S 39.48 34.8  35.48 37.76 42.93 51.43 32.57 47.4 33.73    
RG12 2575 Commercial Street, SE     36.39 39.89 43.01 29.45 43.02 55.67 33.56 31.74 39.41 
RG13 1690 Edgewater NW, West Salem     29.43 37.54 43.02 26.61 41.69 49.34 31.95 29.65 37.04 
RG14 Turner Fire Station, 7605 Third Street      42.33 44.69 29.78 35.96 52.37 35.6 40.02 39.74 
RG15 Geren Island, Stayton       51.5 31.42 49.18 48.43 39.77 40.24 43.42 
RG16 Marion County Fire Station, Keizer          28.4 40.01 28.94 26.92  
RG17 Sprague High School, 2373 Kuebler Road S       53.02 33.27 45.77 52.81 37.4 35.95 43.04 
RG18 North Salem High School, 765 14th Street, NE        41.73 26.01 39.58 44.99 29.42 27.09 34.80 

RG19 Halton Cat Rental, 3850 Turner Road, NE          34.03 29.22 31.25 Max = 43.42 
RG20 City of Keizer WPS, 641 Chemawa Road, N          50.31 32.29 29.98 Min =  33.31 
RG21 North Keizer Elementary School, 5600 McClure St. N             25.04 Spread =  10.11 
RG22 Illahee Country Club Maintenance Shed            28.34 Average =  37.71 

RG23 Labish Sewer Pump Station               
RG24 Deer Park Water Pump Station               
SLE Salem Airport, NWS 44.69 50.62 46.57 29.15 33.47 37.78 41.14 31.51 38.49 49.61 36 29.29 37.67 

1 Only shaded cells in the table were used to compute the maximum, minimum, spread, and average for the average annual rainfall depths. 
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Figure 2.  Rainfall Totals by Elevation 
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Given the consistency in rain gauge equipment and maintenance procedures, it is likely that there is a real 
difference in rainfall totals over the Salem area and that these differences are partially due to orographic 
affects.  However, a detailed investigation regarding equipment used, placement of the gauges, gauge 
calibration, gauge maintenance, and quality assurance/quality control of the data would be needed to more 
fully understand the reasons for the differences in the gauge data and to ensure that the gauges are measuring 
rainfall accurately.   

Given the variation in total annual rainfall estimates, six (6) gauges were selected as representative of Salem’s 
rainfall and were used for conducting the analyses.  These include RG2, RG3, RG6, RG8, RG9, and the NWS 
Salem Airport gauge. These gauges were selected to represent both the low end and the high end of rainfall 
totals in Salem.  To start out, each selected gauge was analyzed with respect to statistics regarding individual 
storm events and their associated rainfall depths.  The results of these analyses are provided in the following 
section. 

Another analysis was conducted to evaluate whether the difference in results could be due to the rain gauges 
having different periods of record, and to compare rainfall results for a consistent period of record.  For a 
large portion of the gauges (i.e., 15 gauges), a common 6-year period of record was available for the period 
from 2003 through 2008.  Table 2 lists the results of comparing 15 gauges for this common time period with 
respect to average annual rainfall depths.  When comparing gauges for this consistent period of record, the 
results for average annual rainfall ranged from 33.31 inches to 43.42 inches, a spread of 10.11 inches.  
Comparing data for a consistent period of record only reduced the spread in the data by just over 2 inches. 

3.0 Analysis of Storm Event Rainfall Depths 
Design rainfall depths are important when it comes to sizing flood control and/or water quality facilities in 
terms of runoff volumes required for storage and/or treatment.  To conduct an analysis of design event 
depths, the six selected representative rain gauges with long-term rainfall data were analyzed using a 
MATLAB script developed by Brown and Caldwell.  The MATLAB script was developed to process 
continuous rainfall data and provide results for individual storm event rainfall depths and durations.   

The long-term rainfall data were analyzed using the Brown and Caldwell MATLAB script for three different 
calendar periods:  summer, winter, and the entire calendar year (summer was selected by Salem to be the time 
period between May 1 and October 31 and winter was selected to be the time between November 1 and April 
30).  Results from the MATLAB script include a discrete list of rainfall events and their associated rainfall 
event depths for the entire record.  An analysis of the results from the MATLAB script was conducted to 
estimate the design storm depth that would represent 80 percent capture of runoff.  The following steps were 
performed for the six selected gauges in order to conduct the analysis: 

1. Using a Microsoft Excel® spreadsheet, each rainfall event (from the MATLAB script results) 
was listed in a column and only complete years in the record were included. 

2. To produce a curve that would show design storm depth (x-axis) plotted against percentage 
of runoff treated (y-axis), design depths in increments of 0.2 inch were analyzed up to 
2.6 inches.  (see example spreadsheet format in Table 3) 

3. For each potential design depth, each runoff event in the list was compared to the design 
depth to determine the amount of runoff that would be treated.  For example, in evaluating 
the design depth of 0.2 inch, if a rainfall event in the list was 0.1 inch, then 0.1 inch would be 
treated.  If a rainfall event in the list was 0.4 inch, then only 0.2 inch of that event would be 
treated.  The spreadsheet format shown in Table 3 was used for evaluating runoff events 
with respect to design depths. 
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4. The total amount of runoff treated for each potential design storm depth was calculated 
(see individual columns under each potential design storm depth in Table 3). 

5. The total amount of runoff in the record was calculated (for the example above, this was 
507.06 inches). 

6. The values calculated in step 4 were each divided by the value calculated in step 5 to obtain 
an estimate of the percent of runoff treated for each of the potential design storm depths 
(last row in Table 3). 

7. A curve of the results was plotted to show the estimate of the percent of runoff treated for 
each design event. 

 
Table 3.  Spreadsheet Format Used for Evaluation of Runoff Events 

Duration Runoff Potential Design Storm Depth
DATE HOUR (hours) (inches) 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2 2.4

1/7/1991 12 19 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16
1/11/1991 9 24 0.87 0.20 0.40 0.60 0.80 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
1/14/1991 5 8 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18
1/14/1991 21 17 0.6 0.20 0.40 0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.60
1/31/1991 1 19 0.43 0.20 0.40 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.43

11/12/2007 4 10 0.44 0.20 0.40 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44
11/15/2007 13 28 0.57 0.20 0.40 0.57 0.57 0.57 0.57 0.57 0.57 0.57 0.57 0.57 0.57
11/17/2007 2 10 0.44 0.20 0.40 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44
11/18/2007 6 15 0.65 0.20 0.40 0.60 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
11/19/2007 5 16 0.33 0.20 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33

20.38 507.06 Total: 176.91 282.02 345.6 387.1 415.45 436.94 453.42 466.39 476.07 482.18 486.7 490.01
34.89% 55.62% 68.16% 76.34% 81.93% 86.17% 89.42% 91.98% 93.89% 95.09% 95.98% 96.64%  

 

When running the MATLAB script to evaluate storm event rainfall depths, two input parameters are 
required:  1) the depth of rainfall that should be removed from the beginning of each event, given that a 
portion of the initial rainfall is unlikely to produce measurable runoff; and 2) a minimum inter-event time 
(i.e., dry period) must be specified for the MATLAB script to divide the rainfall data into discrete events.  
Prior to selecting these input parameters, a sensitivity analysis was conducted for three of the gauges (RG 3, 
RG 8, Airport).  The sensitivity analysis included looking at the use of both a 6-hour and 12-hour inter-event 
time and it included looking at both 0.05- and 0.10-inch minimum rainfall depths to produce runoff.  The 
selection of these numbers was somewhat subjective, based on best professional judgment, and what has 
been most commonly used for similar rainfall analyses in this region.  The results of the sensitivity analysis are 
provided in Table 4, and summarized as follows: 

 Inter-event time.  Using a 12-hour inter-event time as opposed to a 6-hour inter-event time resulted in a 
larger design storm by approximately 0.45 inches regardless of the minimum amount of rainfall removed 
from the beginning of each event.   

 Amount of rainfall removed from the beginning of each event.  Results were only minimally sensitive to this input 
parameter.  Removing 0.10 inch of rainfall from the beginning of each storm as opposed to removing 
0.05 inch resulted in a larger design storm by approximately 0.04 inch regardless of the inter-event time 
used. 
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Table 4.  Summary of Initial Sensitivity Analysis for Rainfall Event Representing 80 percent of Average Annual Runoff 

Rain gauge 
6-hour inter-event 12-hour inter-event 

0.05 in removed, inches 0.10 in removed, inches 0.05 in removed, inches 0.10 in removed, inches 
RG 3 0.82 0.86 1.25 1.28 
RG 8 1.14 1.17 1.62 1.66 
Airport 0.99 1.04 1.42 1.47 
Average 0.98 1.02 1.43 1.47 

 
A summary of the design storm event average durations from each of the sensitivity runs is provided in 
Table 5.   
 

Table 5.  Summary of Average Event Durations 
Rain gauge 6-hour inter-event, hours 12-hour inter-event, hours 

RG3 9.7 19.3  
RG8 10.7 20.3 

Airport 10.5 19.3 
 

Based on the results of the sensitivity analysis, a decision was made by City and consultant staff to proceed 
with the selection of a design storm using a 12-hour inter-event time and 0.05 inch of rainfall removed from 
the beginning of each event.  The basis for the selection of these input parameters was as follows: 

 Given the back-to-back nature of rainfall events in the Willamette Valley, the ground is often saturated at 
the beginning of a new event, and based on staff observations, runoff under these conditions may begin to 
occur at rainfall amounts less than 0.10 inch. 

 Developers are used to design events that are based on 24-hour durations.  As listed in Table 5, use of a 
12-hour inter-event time more closely represents a 24-hour duration design event. 

 Given the back-to-back nature of rainfall events in the Willamette Valley, a 6-hour dry period could likely 
represent a lull in a single event.  In addition, use of a 12-hour inter-event time results in a more 
conservative event when designing facilities to address water quality, and hence may provide for some 
factor of safety. 

Once the input parameters were selected, the MATLAB scripts were run and the data were analyzed to 
identify the design depths representing capture of 80 percent of the average annual runoff for the six selected 
gauges, as listed in Table 6.  Figures showing the design events representing percent capture of runoff for the 
selected gauges are provided in Appendix A. 
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Table 6.  Estimated Total Rainfall Event Depth Representing 80 percent Capture of the Runoff1 

Rain gauge 
Full year, inches Summer, inches Winter, inches 

January 1 to December 31 May 1 to October 31 November 1 to April 30 
15-minute intervals, 12-hour inter-event period, 0.05 inch removed from the beginning of each event 

RG 2 1.46 0.77 1.62 
RG 3 1.23 0.69 1.36 
RG 6 1.26 0.67 1.42 
RG 8 1.60 0.99 1.77 
RG 9 1.33 0.66 1.49 

Airport 2 1.42 0.85 1.58 
Average 1.38 0.77 1.58 

1 MATLAB script rainfall event depth results are associated with events of varying durations.   
2 Only 60-minute interval data were available for the airport gauge. 

 

In terms of how these results compare to other design storms regionally, two cities were found to express 
their water quality design storm in terms of 80 percent capture of rainfall-runoff (Eugene and Gresham).  
Most cities either reference another local manual such as Portland’s or Clean Water Services or specify a 
water quality design storm that is a percentage of the 2-year recurrence interval storm. Examples of water 
quality design storms are as follows:  

 Water Quality Design Storms Based on 80 percent Capture of Rainfall-Runoff 
• Eugene = 1.4 inches over 24 hours (the analysis was based on a 6-hour inter-event time) 
• Gresham = 1.2 inches over 24 hours (the analysis was based on a 12-hour inter-event time) 

 Other Water Quality Design Storms 
• Portland = 0.83 inch over 24 hours (given a design ratio of 2 for the volume of the basin divided by 

the volume of runoff generated by the design storm – Vb/Vr ratio).  This storm is intended to 
represent 90 percent capture. 

4.0 Summary of Intensity Analysis 
This section includes a summary of rainfall intensities based on capture of 80 percent of the average annual 
runoff.  In addition, an analysis of the difference between 15-minute and hourly intensities is discussed.   

4.1 Estimated Design Intensities Based on 80 Percent Capture of Runoff 

Sizing of swales and other flow-through type stormwater treatment and/or conveyance facilities is generally 
based on the use of rainfall intensities.  Hourly design intensities for the long-term rainfall data from the six 
selected representative gauges were analyzed and evaluated with respect to the capture of 80 percent of the 
average annual runoff. 

This analysis was conducted for both online and offline type facilities.  Online facilities do not bypass flows in 
exceedance of the water quality design flow rate; therefore, no treatment is assumed to occur when rainfall 
intensities exceed the design storm.  For offline facilities, flows that exceed the water quality design flow rate 
are bypassed around the facility and the portion of runoff from all storm events that is less than or equal to 
the water quality design intensity is treated.  Hourly intensities were analyzed in spreadsheets and compared to 
potential design intensities for both online and offline type facilities.  Table 7 provides the results of the 
analysis.  Appendix B includes figures for each of the six selected gauges showing percent capture based on 
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intensity for both online and offline type facilities.  Table 7 demonstrates that higher design intensity would 
be required for online rather than for offline facilities to treat 80 percent of the average annual runoff volume.  
The average calendar year design intensity that would be consistent with an 80 percent capture of the annual 
precipitation is estimated to be 0.17 inch per hour for online facilities and 0.10 inch per hour for offline 
facilities. 
 

Table 7.  Design Intensity Based on Capture of 80 percent of the Runoff for Online and Offline Facilities  

Rain gauge 
Full year, inches per hour Summer, inches per hour Winter, inches per hour 
January 1 to December 31 May 1 to October 31 November 1 to April 30 
Online Offline Online Offline Online Offline 

15-Minute intervals, 12-hour inter-event period, 0.05 inches removed from the beginning of each event 
RG 21 0.18 0.10 0.23 0.12 0.17 0.10 
RG 31 0.16 0.10 0.25 0.13 0.15 0.09 
RG 61 0.16 0.10 0.20 0.11 0.16 0.09 
RG 81 0.20 0.11 0.25 0.14 0.18 0.10 
RG 91 0.17 0.10 0.22 0.12 0.16 0.10 
Airport  0.13 0.07 0.14 0.08 0.13 0.07 
Average 0.17 0.10 0.22 0.12 0.16 0.09 
1 Values are based on an analysis of 15-minute intensities.  Results were multiplied by 4 to represent hourly intensities. 
 

In terms of how these results compare to other design intensities regionally, two cities were found to express 
their water quality design intensities in terms of 80 percent capture of rainfall-runoff (Eugene and Gresham).  
Examples of water quality design intensities are as follows:  

 Water Quality Design Intensities Based on 80 percent Capture of Rainfall-Runoff: 
• Eugene =  Online facilities – 0.22 inches per hour 

Offline facilities – 0.13 inches per hour (the analysis was based on a 6-hour inter-event 
time) 

• Gresham = Online facilities – 0.20 inches per hour 
Offline facilities – 0.11 inches per hour (the analysis was based on a 12-hour inter-event 
time) 

 Other Water Quality Design Intensities: 
• Portland = Design intensities are based on time of concentration as follows: 
− 5 min = 0.19 inch per hour 
− 10 min = 0.16 inch per hour 
− 20 min = 0.13 inch per hour 

The Portland manual states that these design intensities represent capture of 90 percent of average 
annual runoff. 

• Clean Water Services = 0.09 inch per hour 

Note:  in a recent rainfall analysis for Clean Water Services, the calendar year design intensities representing 80 percent capture 
of average annual runoff were 0.14 inch per hour for online facilities and 0.08 inch per hour for offline facilities. 
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4.2 Comparison of 15-Minute to Hourly Rainfall Intensities 

There has been some debate in recent years as to whether hourly rainfall data may have an impact on peak 
design intensities given that hourly data are averaging, and hence dampening the effects of some of the more 
intense rainfall that may be occurring within smaller time increments.  In the midwest and eastern portions of 
the Country, this is considered to be an issue given the short and very intense bursts of rain that can occur in 
a 15-minute or 30-minute period.  In the pacific-northwest, rainfall patterns are considered to be more drawn 
out and have fairly consistent incremental intensities.  However, a published study could not be located that 
assesses rainfall intensities in Oregon to evaluate and document the difference between 15-minute and hourly 
intensity rainfall data.  Given that 15-minute rainfall intensities are recorded in Salem, an analysis was 
conducted for one example gauge (Rain Gauge 2) to compare results.  A summary of the comparison is 
provided in Table 8. 
 

Table 8.  Comparison of 15-minute and 60-minute Rainfall Intensities 

Rain gauge 

Hourly Intensity Representing 80% 
Capture of Rainfall Percent increase 

using 15 minute 
data 

15-minute 
maximum, inches 

per hour 

60-minute 
maximum, inches 

per hour 

Percent increase 
using 15 minute 

data (based on  
15 minute data) 

(based on  
1-hour data) 

RG 2 Online 0.17 0.14 21% 
1.88 0.64 194% 

RG 2 Offline 0.10 0.07 43% 

As presented in Table 8, the design intensity representing 80% capture of rainfall is greater based on 15-
minute data over 1-hour data. We recommend the City use the hourly intensities based on this 15-minute data 
to provide a more conservative approach to intensity based design. . 

5.0 Summary and Conclusions 
 Rainfall Data.  In summary, data for total annual rainfall from Salem gauges are fairly wide ranging 

(approximately 10 inches).  Data investigations show that the magnitude of these differences may be 
expected given the topography and the geographic distribution of the gauges.   

 Design Depths.  When analyzing the six selected representative rain gauges with respect to individual storm 
events, the estimated average design depth for the calendar year representing 80 percent of the average 
annual runoff was 1.38 inches, as listed in Table 9.  Given some differences in analytical methods, this is 
comparable to regional design events that were selected by other municipalities (ranging from 1.20 inches 
to 1.66 inches).   

 Design Intensities.  When analyzing the six selected representative rain gauges with respect to rainfall 
intensities, the design intensities for the calendar year representing 80 percent of the average annual runoff 
were 0.17 inch per hour for online facilities and 0.10 inch per hour for offline facilities (Table 9).  These 
design intensities were also comparable to regional design intensities selected by other municipalities 
ranging from 0.09 inch per hour to 0.22 inch per hour. 
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Table 9.  Summary of Recommended Design Events and Intensities 

Period 
Design event/intensities representing 80 percent average annual runoff 

Storage type 
facility, inches 

Online flow through type facility, 
inch per hour 

Offline flow through type facility, 
inch per hour 

Summer 0.77 0.22 0.12 
Winter 1.58 0.16 0.09 
Calendar 1.38 0.17 0.10 
 
 



 

APPENDIX A 

Graphs Showing Design Depths Based on Percent Capture of Runoff 
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APPENDIX B 

Graphs Showing Design Intensities Based on 80 Percent Capture of 
Runoff for both Online and Offline Facilities 
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Operation & Maintenance Plans 
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December 2015 Final B-42 2015 Stormwater Design Standards 

CONTROL STRUCTURES/FLOW RESTRICTORS 

Maintenance 
component 

Defect or 
problem 

Condition when maintenance is needed 
Results expected when maintenance is 

performed 

Structure 

Trash and debris 

Trash or debris of more than ½ ft3 which is located immediately 
in front of structure opening or is blocking capacity of the 

structure by more than 10%. 

No trash or debris blocking or potentially 
blocking entrance to structure. 

Trash or debris in the structure that exceeds one-third of the 
depth from the bottom of basin to invert of the lowest pipe into 

or out of the structure. 
No trash or debris in the structure. 

Deposits of garbage exceeding 1 ft3 in volume. 
No condition present which would attract or 
support the breeding of insects or rodents. 

Sediment 

Sediment exceeds 60% of the depth from the bottom of the 
structure to the invert of the lowest pipe into or out of the 

structure or the bottom of the FROP-T section or is within 6" of 
the invert of the lowest pipe into or out of the structure or the 

bottom of the FROP-T section. 

Sump of structure contains no sediment. 

Damage to frame 
and/or top slab 

Corner of frame extends more than ¾ " past curb face into the 
street (if applicable). 

Frame is even with curb. 

Top slab has holes larger than 2 in2 or cracks wider than ¼". Top slab is free of holes and cracks. 

Frame not sitting flush on top slab (i.e., separation of more than 
¾" of the frame from the top slab). 

Frame is sitting flush on top slab. 

Cracks in walls or 
bottom 

Cracks wider than ½" and longer than 3 feet, any evidence of 
soil particles entering structure through cracks, or maintenance 

person judges that structure is unsound. 
Structure is sealed and structurally sound. 

Cracks wider than ½" and longer than 1' at the joint of any 
inlet/outlet pipe or any evidence of soil particles entering 

structure through cracks. 

No cracks more than ¼" wide at the joint of 
inlet/outlet pipe. 

Settlement/ 

misalignment 

Structure has settled more than 1" or has rotated more than 2" 
out of alignment. 

Structure replaced or repaired to design 
standards. 

Damaged pipe 
joints 

Cracks wider than ½" at the joint of the inlet/outlet pipes or 
any evidence of soil entering the structure at the joint of the 

inlet/outlet pipes. 

No cracks more than ¼" wide at the joint of 
inlet/outlet pipes. 

Contaminants 
and pollution 

Any evidence of contaminants or pollution such as oil, gasoline, 
concrete slurries, or paint. 

Materials removed and disposed of 
according to applicable regulations. Source 
control BMPs implemented if appropriate. 

No contaminants present other than a 
surface oil film. 

Ladder rungs 
missing or unsafe 

Ladder is unsafe due to missing rungs misalignment. rust, 
cracks, or sharp edges. 

Ladder meets design standards and allows 
maintenance person safe access. 

FROP-T section Damage 

T section is not securely attached to structure wall and outlet 
pipe structure should support at least 1,000 lbs. of up or down 

pressure. 

T section securely attached to wall and outlet 
pipe. 

Structure is not in upright position (allow up to 10% from 
plumb). 

Structure in correct position. 

Connections to outlet pipe are not watertight or show signs of 
deteriorated grout. 

Connections to outlet pipe are water tight; 
structure repaired or replaced and works as 

designed. 

Any holes-other than designed holes-in the structure. 
Structure has no holes other than designed 

holes. 
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CONTROL STRUCTURES/FLOW RESTRICTORS 

Maintenance 
component 

Defect or 
problem 

Condition when maintenance is needed 
Results expected when maintenance is 

performed 

Cleanout gate 
Damaged or 

missing 

Cleanout gate is missing. Replace cleanout gate. 

Cleanout gate is not watertight. Gate is watertight and works as designed. 

Gate cannot be moved up and down by one maintenance 
person. 

Gate moves up and down easily and is 
watertight. 

Chain/rod leading to gate is missing or damaged. Chain is in place and works as designed. 

Orifice plate 

Damaged or 
missing 

Control device is not working properly due to missing, out of 
place, or bent orifice plate. 

Plate is in place and works as designed. 

Obstructions Any trash, debris, sediment, or vegetation blocking the plate. 
Plate is free of all obstructions and works as 

designed. 

Overflow pipe 

Obstructions 
Any trash or debris blocking 

(or having the potential of blocking) the overflow pipe. 
Pipe is free of all obstructions and works as 

designed. 

Deformed or 
damaged lip 

Lip of overflow pipe is bent or deformed. 
Overflow pipe does not allow overflow at an 

elevation lower than design 

lnlet/outlet pipe 

Sediment 
accumulation 

Sediment filling 20% or more of the pipe. lnlet/outlet pipes clear of sediment. 

Trash and debris 
Trash and debris accumulated in inlet/outlet pipes (includes 

floatables and non-floatables). 
No trash or debris in pipes. 

Damaged 
Cracks wider than ½" at the joint of the inlet/outlet pipes or 
any evidence of soil entering at the joints of the inlet/outlet 

pipes. 

No cracks more than ¼" wide at the joint of 
the inlet/outlet pipe. 

Metal grates 
(if applicable) 

Unsafe grate 
opening 

Grate with opening wider than . Grate opening meets design standards. 

Trash and debris 
Trash and debris that is blocking more than 20% of grate 

surface. 
Grate free of trash and debris. 

Damaged or 
missing 

Grate missing or broken member(s) of the grate. 
Grate is in place and meets design 

standards. 

Manhole 
cover/lid 

Cover/lid not in 
place 

Cover/lid is missing or only partially in place. Any open 
structure requires urgent maintenance. 

Cover/lid protects opening to structure. 

Locking 
mechanism not 

working 

Mechanism cannot be opened by one maintenance person with 
proper tools. Bolts cannot be seated. Self-locking cover/lid 

does not work. 
Mechanism opens with proper tools. 

Cover/lid difficult 
to remove 

One maintenance person cannot remove cover/lid after 
applying 80 lbs. of lift. 

Cover/lid can be removed and reinstalled by 
one maintenance person. 

 



 

 
 
 
 

RAIN GARDENS 
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1.  Stormwater Planter 

Stormwater Planters are designed to allow runoff to filter through layers of topsoil (thus capturing pollutants) 

and then either infiltrate into the native soils (infiltration planter) or be collected in a pipe to be discharged off-site 

(filtration planter). The planter is sized to accept runoff and temporarily store the water in a reservoir on top of the 

soil. The filtration planter is designed with an impervious bottom or is placed on an impervious surface. Water 

should drain through the planter within 24 hours after a storm event. 

Inspections 

All facility components and vegetation shall be inspected for proper operations and structural stability. These 

inspections shall occur, at a minimum, quarterly for the first two years from the date of installation, and two times 

per year thereafter. It is recommended that a visual inspection be made within 48 hours after each major storm 

event to ensure proper function. The facility owner must keep a log, recording all inspection dates, observations, 

and maintenance activities. The following items shall be inspected and maintained as stated: 

Date: ____/____/_________ Inspector’s Name:    

Downspout from rooftop or sheet flow from paving allows unimpeded stormwater flow to the planter. 

□ Debris shall be removed routinely and upon discovery. 

□ Damaged pipe shall be repaired upon discovery. 

Inspection Comments:    

  

Splash blocks prevent splashing against adjacent structures and convey water without disrupting media. 

□ Any deficiencies in structure such as cracking, rotting, and failure shall be repaired.  

Inspection Comments:    

  

Planter reservoir receives and detains stormwater prior to infiltration. Water should drain from planter within 24 

hours of storm event. 

□ Sources of clogging shall be identified and corrected. 

□ Topsoil may need to be amended with sand or compost, or replaced.  

Inspection Comments:    

  

Amended soils consisting of sand, compost, drain rock, and topsoil shall allow stormwater to percolate uniformly 

through the planter. 

□ The planter shall be excavated and cleaned, and gravel or soil shall be replaced to correct low infiltration 

rates. 

□ Holes that are not consistent with the design and allow water to flow directly through the planter to the 

ground shall be plugged. 

□ Sediment accumulation shall be hand-removed with minimum damage to vegetation using proper erosion 

control measures. Sediment shall be removed if it is more than 4 inches thick or so thick as to damage or 

kill vegetation. 

□ Litter and debris shall be removed. 

Inspection Comments:    
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1.  Stormwater Planter (continued) 

Planter shall contain filter media and vegetation. 

□ Structural deficiencies in the planter including rot, cracks, and failure shall be repaired.  

Inspection Comments:    

  

Overflow pipe safely conveys flow exceeding reservoir capacity to an approved stormwater receiving system. 

□ Overflow pipe shall be kept clear at all times. 

□ Damaged pipe shall be repaired or replaced upon discovery.  

Inspection Comments:    

  

Vegetation shall be healthy and dense enough to provide filtering while protecting underlying soils from 

erosion. Proper horticultural practices shall be employed to ensure plants are vigorous and healthy.  

□ Mulch shall be replenished as needed, but not inhibiting water flow. 

□ Vegetation, large shrubs, or trees that limit access or interfere with planter operation shall be pruned or 

removed. 

□ Fallen leaves and debris from deciduous plant foliage shall be raked and removed. 

□ Nuisance or prohibited vegetation from the City of Salem Non-Native Invasive Plant list shall be 

removed when discovered. Invasive vegetation shall be removed upon discovery. 

□ Dead vegetation shall be removed upon discovery. 

□ Vegetation shall be replaced as soon as possible to maintain cover density and control erosion where 

soils are exposed.  

Inspection Comments:    

  

Debris and litter shall be removed to ensure stormwater infiltration and to prevent clogging of overflow drains 

and interference with plant growth.  

Inspection Comments:    

Spill prevention measures shall be exercised when handling substances that contaminate stormwater. 

□ Releases of pollutants shall be corrected and reported to the City as soon as identified.  

Inspection Comments:    

Training and/or written guidance information for O&M of stormwater planters shall be provided to all 

property owners and tenants. This Facility Maintenance Form can be used to meet this requirement.  

Inspection Comments:    

Access to the stormwater planter shall be safe and efficient. Egress and ingress routes shall be maintained to 

design standards. Roadways shall be maintained to accommodate size and weight of vehicles, if applicable. 

□ Obstacles preventing maintenance personnel and/or equipment access to the stormwater planter shall be 

removed. 

□ Gravel or ground cover shall be added if erosion has occurred.  

Inspection Comments:    
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1.  Stormwater Planter (continued) 

Nuisance insects and rodents shall not be harbored in the stormwater planter. 

Pest control measures shall be taken when nuisance insects/rodents are found to be present. 

□ Holes in the ground located in and around the stormwater planter shall be filled and compacted.  

Inspection Comments:    
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2.  Rain Garden 

A rain garden is a vegetated infiltration basin or depression created by excavation, berms, or small dams to 

provide for short-term ponding of surface water until it percolates into the soil.  The basin should infiltrate 

stormwater within 24 hours. 

Inspections 

All facility components and vegetation shall be inspected for proper operations and structural stability. These 

inspections shall occur, at a minimum, quarterly for the first two years from the date of installation, and two times 

per year thereafter. It is recommended that a visual inspection be made within 48 hours after each major storm 

event to ensure proper function. The facility owner must keep a log, recording all inspection dates, observations, 

and maintenance activities. The following items shall be inspected and maintained as stated:  

Date: ____/____/_________ Inspector’s Name:    

Basin inlet shall ensure unrestricted stormwater flow to the vegetated basin. 

□ Sources of erosion shall be identified and controlled when native soil is exposed or erosion channels are 

present. 

□ Inlet shall be kept clear at all times. 

□ Rock splash pads shall be replenished to prevent erosion.  

Inspection Comments:    

  

Embankment, dikes, berms, and side slopes retain water in the infiltration basin. 

□ Structural deficiencies shall be corrected upon discovery. 

□ Slopes shall be stabilized using appropriate erosion control measures when soil is exposed/flow channels 

are forming. 

□ Sources of erosion damage shall be identified and controlled.  

Inspection Comments:    

  

Overflow or emergency spillway conveys flow exceeding reservoir capacity to an approved stormwater 

receiving system. 

□ Overflow shall be kept clear at all times. 

□ Sources of erosion damage shall be identified and controlled when soil is exposed. 

□ Rocks or other armament shall be replaced when only one layer of rock exists.  

Inspection Comments:    

  

Amended soils shall allow stormwater to percolate uniformly through the infiltration basin. If water remains 

36 hours after a storm, sources of possible clogging shall be identified and corrected. 

□ Basin shall be raked and, if necessary, soil shall be excavated and cleaned or replaced.  

Inspection Comments:    
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2.  Rain Garden (continued) 

Sediment/Basin debris management shall prevent loss of infiltration basin volume caused by sedimentation. 

□ Sediment exceeding 3 inches in depth, or so thick as to damage or kill vegetation, shall be removed. 

□ Sediment accumulation shall be hand-removed with minimum damage to vegetation using proper erosion 

control measures.  

Inspection Comments:    

  

Debris and litter shall be removed to ensure stormwater infiltration and to prevent clogging of overflow drains 

and interference with plant growth. 

□ Restricted sources of sediment and debris, such as discarded lawn clippings, shall be identified and 

prevented.  

Inspection Comments:    

  

Vegetation shall be healthy and dense enough to provide filtering while protecting underlying soils from erosion. 

Proper horticultural practices shall be employed to ensure that plants are vigorous and healthy.  

□ Mulch shall be replenished as needed, but not inhibiting water flow. 

□ Vegetation, large shrubs, or trees that interfere with rain garden operation shall be pruned. 

□ Fallen leaves and debris from deciduous plant foliage shall be raked and removed. 

□ Nuisance or prohibited vegetation from the City of Salem Non-Native Invasive Plant list shall be 

removed when discovered. Invasive vegetation shall be removed immediately upon discovery. 

□ Dead vegetation shall be removed upon discovery. 

□ Vegetation shall be replaced as soon as possible to maintain cover density and control erosion where 

soils are exposed.  

Inspection Comments:    

  

Spill prevention measures shall be exercised when handling substances that contaminate stormwater. 

□ Releases of pollutants shall be corrected as soon as identified.  

Inspection Comments:    

Training and/or written guidance information for operating and maintaining vegetated infiltration basins shall 

be provided to all property owners and tenants. This Facility Maintenance Form can be used to meet this 

requirement.  

Inspection Comments:    

Access to the infiltration basin shall be safe and efficient. Egress and ingress routes shall be maintained to design 

standards. Roadways shall be maintained to accommodate size and weight of vehicles, if applicable. 

□ Obstacles preventing maintenance personnel and/or equipment access to the infiltration basin shall be 

removed. 

□ Gravel or ground cover shall be added if erosion has occurred.  

Inspection Comments:    
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2.  Rain Garden (continued) 

Nuisance insects and rodents shall not be harbored in the infiltration basin. Pest control measures shall be taken 

when nuisance insects/rodents are found to be present. 

□ Holes in the ground located in and around the infiltration basin shall be filled.  

Inspection Comments:    

  

If used at this site, the following will be applicable: 

Fences shall be maintained to preserve their functionality and appearance. 

□ Collapsed fences shall be restored to an upright position. 

□ Jagged edges and damaged fences shall be repaired or replaced.  

Inspection Comments:    
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4B.1―General 
 
The City encourages the use of native plants in stormwater drainage facilities, since they are best 
suited to long-term survival in the local climate.  Because all landscaping needs may not be met 
by native plants, some ornamental non-native plants may be acceptable for use.  This appendix 
provides a list of native plants for use in stormwater facilities constructed in the City.  
 
Vegetation on the City’s Non-Native, Nuisance, and Noxious weed list is strictly prohibited in 
drainage control facilities. 
 
Contact the City of Salem Parks Department Urban Forester for approved stormwater trees for 
planting in ROW stormwater facilities. 
 
4B.2―Planting Zones 
 
Zone 1:  The area of the stormwater facility from the bottom of the facility to the designed high 
water mark.  This area has moist to wet soils and plants located in this zone must be moisture 
tolerant.  [USACE National Wetland Plant List (NWPL), OBL/FACW] 
 
Zone 2:  The area of the stormwater facility from the designed high water line to a point three 
feet up slope from the base.  This area typically has dry to moist soils, with the moist soils being 
located further down the side slopes.  Plants in this zone shall be drought tolerant and help 
stabilize the slopes.  [USACE NWPL, FAC] 
 
Zone 3:  The area of the stormwater facility from a point three feet from the base of the slope to 
the top of the slope including the upland area.  This zone is typified by dry soils.  Plants in this 
zone shall be drought tolerant.  [USACE NWPL, FACU/ UPL/ NI] 
 
4B.3―Planting Zone Diagrams 
 
 

Planter Planting Zone 
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Rain Garden Planting Zones 

 
 

Swale Planting Zones 

 
4B.4―Planting, Landscape, and Irrigation Requirements 
 
The vegetation used in GSI facilities may also be used to meet other landscape requirements of 
the project.  Stormwater facilities with vegetative plantings must meet the following 
requirements:  
 

(a)  For all facilities located in riparian corridors and Public Stormwater Facilities, all 
plants shall be appropriate native species from the plant list contained in this appendix.  For 
private stormwater facilities, non-native plant varieties may be used which are suitable for the 
planting zone where located in the facility. 
 

(b)  Plants will be inspected and accepted or rejected at the end of construction when the 
project is substantially complete. 
 

(c)  Establishment maintenance procedures, such as control of invasive weeds, animal 
and vandal damage, mulching, re-staking, watering, and mesh or tube protection replacement, 
shall be noted on the plans as needed to ensure plant survival. 
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(d)  Stormwater facilities located in the ROW are not permitted to use evergreen trees to 
meet landscaping requirements.  Street trees in the ROW shall be located outside of planters 
whenever possible.  If street trees are placed in planters, the minimum width of the facility is 
four feet. 
 

(e)  Selected plant materials should be appropriate for soil, hydrologic, and other facility 
and site conditions.  The density of plantings shall be consistent with the requirements listed in 
this appendix.  The intent is for the plants to be dense enough when mature to minimize the 
growth of weeds and invasive species and reduce the amount of needed maintenance. 
 

(f)  The planting design shall minimize the need for herbicides, fertilizers, or pesticides at 
any time before, during, after construction, and on a long-term basis. 
 

(g)  Plants shall be selected and planted to minimize the need for mowing, pruning, and 
irrigation. 
 

(h)  Certified weed-free native grass or native wildflower seed shall be applied at the 
rates specified by the supplier.  If plant establishment cannot be achieved with seeding by the 
time construction of the stormwater facility has been completed, the design shall provide for 
planting the area with wildflower sod, plugs, container plants, or other methods to establish the 
vegetation and protect the facility against erosion before water is allowed to enter the facility. 
 

(i)  A temporary irrigation system must be included in the design of each facility to be 
used until the plants are fully established, generally two to three years.  Public stormwater 
facilities shall be designed so permanent, long-term irrigation systems are not needed. 
 

(j)  All plantings in and adjacent to the ROW shall be appropriate for the area and not 
interfere with vision and sight clearance requirements.  Plants that will not become a nuisance by 
growing over the public sidewalks shall be selected.  
 

(k)  Growing medium shall be placed at a minimum depth of 12 inches over native soil, 
unless otherwise noted in the Standard Plans.  See Appendix 4G–Key Material Specifications for 
details on topsoil, organic soil amendment, and growing medium requirements. 
 

(l)  A two-inch layer of pea gravel (not bark dust or bark chips) shall be specified over 
the growing medium between the plantings in Planting Zone 1.  Organic mulch such as straw, 
bark, sawdust, or compost shall be placed at a depth of two to three inches above the high water 
mark, in Planting Zones 2 or 3.  Organic mulch shall not be placed such that it may enter 
waterways or clog inlets/outlets. 
 
4B.5―Stormwater Planters 
 

(a)  
 

Planting Zones 

Stormwater Planters have only one plant zone.  Native plants for planters are listed in 
Table 4B-1.   
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(b)  
 

Planting Requirements 

(1). Plants shall be spaced evenly.  Use the spacing identified in Table 4B-1 for 
the plants selected. 

 
(2). Perennial plants and bulbs may be planted throughout planters to add seasonal 
color and variability. 

 
(3). The following plant quantities and sizes shall be installed per 100 square feet 
of surface area:   

 
A. Woody Plants 

 
(i). Four large shrubs/small trees:  3-gallon container or equivalent. 

 
(ii). Six shrubs:  1-gallon container or equivalent. 

 
B. Grasses, Herbs and Ground Cover 

 
Container Size Spacing 

Plug (9 cubic inch) 50 cell tray, deep 9-inch on center, tri-space 

4-inch pot 9-inch on center, tri-space 

1-gallon container 12-inch on center, tri-space 
Table 4B-1.  Plant Spacing 

C. At least 75 percent of the facility shall be planted with grasses, sedges, 
or rushes.  Herbs and forbs may cover the balance of the facility. 

 
4B.6―Rain Gardens, Vegetated Filter Strip, and Vegetated Swales 
 

(a)  
 

Planting Zones 

These facilities have three planting zones (1− 3).  Native plants approved for use in these 
facilities are included in Table 4B-1. 
 
(b)  

 
Planting Requirements 

(1). Minimum plant material quantities per 100 square feet of facility area are as 
follows:   

 
A. Woody Plants 

 
One evergreen or deciduous tree planted on the perimeter 
 

(i). Evergreen trees: Minimum height: six feet. 
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(ii). Deciduous trees: Minimum caliper: 1½-inches at six inches above 
base. 

 
(iii). Four large shrubs/small trees:  three-gallon container or equivalent. 

 
(iv). Six shrubs: one gallon container or equivalent. 

 
B. Grasses, Herbs and Ground Cover 

 
See Table 4B-1. 

 
At least 75 percent of the facility shall be planted with grasses, sedges, or 
rushes.  Herbs and forbs may cover the balance of the facility. 

 
4B.7―Dry Detention Basins  
 

(a)  
 

Planting zones 

These facilities have three planting zones (1− 3).  Native plants approved for use in these 
facilities are included in Table 4B-1. 

 
(b)  

 
Planting Requirements 

For soils with slow infiltration rates (less than two inches per hour) moist to wet plants 
are preferable; for soils with higher infiltration rates moist to dry plants are preferable.  
At least 50 percent of the facility shall be planted with grasses or grass-like plants.  If a 
vegetated swale is utilized in conjunction with the detention basin, the swale portion of 
the facility shall be planted in accordance with Section 4B.5―Stormwater Planters.   

 
(1). Minimum plant material quantities per 250 square feet of basin area shall be 
as follows: 

 
A. Woody Plants 

 
One evergreen or deciduous tree planted on the perimeter:  

 
(i). Evergreen trees: Minimum height: Six feet. 

 
(ii). Deciduous trees: Minimum caliper: 1½ inches at 6 inches above 
base. 

 
(iii). Four large shrubs/small trees:  three-gallon container or equivalent. 

 
(iv). Six shrubs: one gallon container or equivalent. 

 
B. Grasses, Herbs and Ground Cover 

 
See Table 4B-1. 
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At least 75 percent of the facility shall be planted with grasses, sedges, or 
rushes.  Herbs and forbs may cover the balance of the facility. 

  
Plant Name Proposed Facility Type Characteristics 

Botanic Name, Common Name 
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Grasses and Groundcover 

Agrostis exarata Spike Bentgrass 

(1) 

1, 2 • • • • • 3′ 1′ 

Arctostaphylos uva-ursi Kinnick-kinnick 3 
 • • • • 1′+ 1′ 

Beckmannia syzigachne American Slough Grass 1 • • • •  
3′ 1′ 

Bromus carinatus California Brome Grass 3 
 • • • • 2′ 1′ 

Bromus sitchensis Alaska Brome 3 
 • • • • 5′ 1′ 

Bromus vulgaris Columbia Brome Grass 3 
 • • • • 2′ 1′ 

Carex densa Dense Sedge 1 • • • •  
2′ 1′ 

Carex deweyana Dewey Sedge 2 
 • • • • 2′ 1′ 

Carex hendersonii Henderson Sedge 2 
   • • 3′ 1′ 

Carex obnupta Slough Sedge 1 • • • •  
4′ 2′ 

Carex stipata Sawbeak Sedge 1 • • • •  
3′ 1′ 

Carex tumulicola Foothill Sedge 2, 3 
   • • 2′ 1′ 

Danthonia californica California Oatgrass 2 
 • • •  

3′ 1′ 

Deschampsia caespitosa Tufted Hairgrass 1, 2 • • • • • 4′ 2′ 

Deschampsia elongata Slender Hairgrass 1, 2 • • • • • 1′ 1′ 

Eleocharis acicularis Needle Spike-Rush 1 • • • •  
1′ 1′ 

Eleocharis ovata Ovate Spike-Rush 1 • • • •  
1.5′ 1′ 

Eleocharis palustris Creeping Spike-Rush 1 • • • •  3′ 1′ 

Elymus glaucus Blue Wildrye 2, 3  • • • • 3′ 1′ 

Elymus trachycaulus Slender Wheatgrass 2, 3      3′ 1′ 

Festuca occidentalis Western Fescue Grass 3  • • • • 3′ 1′ 

Festuca roemeri var. roemeri Roemer’s Fescue 3  • • •  2′ 1′ 

Festuca rubra var. commutata Western Red Fescue 2, 3      3′ 1′ 
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Plant Name Proposed Facility Type Characteristics 

Botanic Name, Common Name 
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Fragaria vesca  Woodland strawberry 2, 3  • • • • 1′+ 1′ 

Fragaria virginiana Wild strawberry 2, 3  • • • • 1′+ 1′ 

Glyceria occidentalis Western Mannagrass 1 • • • •  5′ 1′ 

Hordeum brachyantherum Meadow Barley 1, 2  • • • • 3′ 1′ 

Juncus acuminatus Tapertip Rush 1 • • • •  3′ 1′ 
Juncus effusus var. gracilis Common or Lamp 
Rush 1 • • • •  3′ 1′ 

Juncus effusus var. pacificus Common or Pacific 
Rush 1 • • • •  3′ 1′ 

Juncus ensifolius Dagger-leaf Rush 1 • • • • • 2′ 1′ 

Juncus oxymeris Pointed Rush 1 • • • •  3′ 1′ 

Juncus patens Grooved Rush, Spreading Rush 1 • • • • • 2′ 1′ 

Juncus tenuis, Slender Rush 1, 2 • • • • • 2′ 1′ 

Juncus unilateralis One-sided Rush 1 • • • •  2′ 1′ 

Koeleria (Aira) macrantha Junegrass 2, 3  • • • • 2′ 1′ 

Scirpus acutus, Hardstem Bulrush 1 • • • •  5′ 4′ 
Scirpus americanus Three-square or American 
Bulrush 1 • • • •  3′ 1′ 

Scirpus microcarpus Small Fruited Bulrush 1 • • • •  3′ 1′ 

Forbs (Herbaceous Plants) 

Achillea millefolium Western Yarrow 

(1) 

2, 3 
   • • 3′ 1′ 

Alisma plantago-aquatica Water Plantain 1 • • • •  
1′ 1′ 

Allium acuminatum Hooker’s Onion 2, 3 
 •   • 1′ 1′ 

Allium amplectens Slim Leaf Onion 2, 3 
 •   • 1′ 1′ 

Aquilegia formosa Western Columbine 2, 3 
 •  • • 3′ 1′ 

Aster subspicatus Douglas’ Aster 1, 2 • • • • • 3′ 1′ 

Bidens  cernua Nodding Beggartick 1 • • • • • 3′+ 1′ 

Brodiaea coronaria Harvest Brodiaea 1, 2 • •   • 1′ 1′ 
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Plant Name Proposed Facility Type Characteristics 

Botanic Name, Common Name 

Zo
ne

 

Pl
an

te
rs

 

Ra
in

 G
ar

de
n 

Fi
lte

r S
tr

ip
 

Sw
al

e 

Dr
y 

De
te

nt
io

n 
Ba

sin
 

Po
te

nt
ia

l H
ei

gh
t 

O
.C

. S
pa

ci
ng

 

Camassia leichtlinii Great Camas 1, 2 • • • • • 3′ 1′ 

Camassia quamash Common Camas  1, 2 • • • • • 3′ 1′ 

Clarkia amoena Farewell to Spring 2, 3  A 
    • 3′ 1′ 

Clarkia purpurea Four Spot Godetia 2, 3  A 
    • 2′ 1′ 

Collinsia rattanii Blue-eyed Mary 2, 3 A 
    • 2′ 1′ 

Collomia grandiflora Large-flowered Collomia 2, 3 A 
    • 2′ 1′ 

Dichelostemma congestum Ookow  2, 3 
    • 2′ 1′ 

Downingia elegans Calico Flower 1 A • • • • • 1′ 1′ 

Epilobium densiflorum Denseflower Willow-herb 1 •    • 2′ 1′ 

Eriophyllum lanatum Woolly Sunflower 3 
    • 2′ 1′ 

Geum macrophyllum Large-leaf Avens 2 
 • • •  

2′ 1′ 

Gilia capitata Bluefield Gilia 3 
 • • • • 2′ 1′ 

Grindelia integrifolia Gumweed  1, 2 •    • 3′ 1′ 

Iris tenax Oregon Iris 2, 3 
 • • • • 2′ 1′ 

Lotus purshiana Spanish Clover 1 •     
2′ 1′ 

Lupinus albicaulis Sickle-keeled Lupine 2, 3 
    • 5′ 3′ 

Lupinus micranthus Small-flowered Lupine 2, 3 A 
    • 1′ 1′ 

Lupinus polyphyllus Large Leaf Lupine 2 
 • • •  

3′ 1′ 

Lupinus rivularis Stream Lupine 2 
     

3′ 1′ 

Madia elegans Common Madia 2, 3 A 
    • 3′ 1′ 

Plagiobothrys figuratus Fragrant Popcorn-flower 1 A • • • • • 1′ 1′ 

Plagiobothrys scouleri Scouler's Popcorn flower 1 A • • • • • 1′ 1′ 

Potentilla gracilis Slender Cinquefoil 2 
 •  • • 2′ 1′ 

Prunella vulgaris var. lanceolata Lance Selfheal 3 
    • 1′ 1′ 

Ranaunculus occidentalis Western Buttercup 1 •     
2′ 1′ 

Ranunculus orthorhyncus Straightbeak Buttercup 1 •     
3′ 1′ 

Sanguisorba annua (occidentalis) Prairie Burnet 3 A 
    • 2′ 1′ 
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Plant Name Proposed Facility Type Characteristics 

Botanic Name, Common Name 
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Saxifraga occidentalis Western Rockbreaker 3 
    • 1′ 1′ 

Sidalcea campestris Meadow Checker-mallow 3 
    • 4′ 1′ 

Sisyrinchium douglasii Purple-Eyed Grass 2, 3 
 • • • • 1′ 1′ 

Sisyrinchium calfornicum Golden-eyed Grass 1 • • • •  
1′ 1′ 

Sisyrinchium idahoense Idaho Blue-eyed Grass 1 • • • •  
1′ 1′ 

Solidago canadensis Canadian Goldenrod 3 
    • 5′ 1′ 

Symphyotrichum (Aster) hallii Hall's Aster 2, 3 
 • • • • 2′ 1′ 

Ferns 

Athyrium filix-femina Lady Fern 2 •    • 3′ 2′ 

Blechnum spicant Deer Fern 2 • • • • • 3′ 4′ 

Polypodium glycyrrhiza Licorice Fern 2 • • • • • 1′ 1′ 

Polystichum munitum Sword Fern 2, 3 • • • • • 5′ 4′ 

Pteridium aquilinum Bracken Fern 2, 3 •     3′ 2′ 

Shrubs 

Ceanothus cuneatus Buckbrush 3  • • • • 9′ 12′ 

Ceanothus integerrimus Deerbrush 2, 3  • • • • 12′ 12′ 
Ceanothus sanguineous Oregon Redstem 
Ceanothus 3  • • • • 12′ 10′ 

Ceanothus velutinus  Snowbrush 2, 3  • • • • 10′ 10′ 

Cornus sericea Red-osier or Redtwig Dogwood 1, 2 • • • • • 14′ 12′ 

Gaultheria shallon Salal 2, 3  • • • • 5′ 2′ 

Mahonia aquifolium Tall Oregon Grape 2, 3  • • • • 6′ 4′ 

Mahonia nervosa Dull Oregon Grape 2, 3  • • • • 2′ 2′ 

Philadelphus lewisii Mock Orange 1, 2 • • • • • 10′ 4′ 

Physocarpus capitatus Pacific Ninebark 1 • • • • • 12′ 6′ 

Ribes sanguineum Red-flowering Currant 2, 3  • • • • 10′ 4′ 

Rosa gymnocarpa Baldhip Rose 2, 3  • • • • 5′ 3′ 
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Plant Name Proposed Facility Type Characteristics 

Botanic Name, Common Name 
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Rosa nutkana Nootka Rose 2  • • • • 8′ 4′ 

Rosa pisocarpa Swamp Rose 2  • • • • 8′ 4′ 

Rubus parviflorus Thimbleberry 2, 3  • • • • 7′ 4′ 

Rubus spectabilis Salmonberry 1, 2 • • • • • 10′ 6′ 

Spiraea douglasii Douglas Spiraea 1, 2  • • • • 6′ 4′ 

Symphoricarpos albus Common Snowberry 2, 3 • • • • • 5′ 2′ 

Viburnum edule Highbush Cranberry, Squashberry 1, 2 • • • • • 9′ 6′ 

Large Shrubs/ Small Trees 

Acer circinatum Vine Maple 2 • • • •  20′ 12′ 
Amelanchier alnifolia Western Saskatoon 
Serviceberry 2, 3  • • •  9′ 12′ 

Corylus cornuta Western Beaked Hazelnut 3  • • •  13′ 12′ 
Crataegus douglasii (or C. suksdorfii) Douglas 
Black Hawthorn 2  • • •  30′ 20′ 

Holodiscus discolor Oceanspray 3  • • •  15′ 6′ 

Malus fusca Pacific Crab Apple 1, 2 • • • •  40′ 12′ 

Oemleria cerasiformis Indian Plum; Osoberry 1, 2 • • • •  15′ 6′ 
Prunus emarginata or P.Virginiana, Bitter or 
Choke Cherry 1 • • • •  50′ 12′ 

Rhamnus purshiana Cascara 1, 2 • • • •  30′ 12′ 

Salix fluviatilis Columbia Willow 1  • • •  18′ 12′ 

Salix hookeriana Piper’s Willow 1 • • • •  18′ 12′ 

Salix lucida (or S. lasiandra) Pacific Willow 1  • • •  60′ 12′ 

Salix scouleriana Scouler’s Willow 1 • • • •  30′ 12′ 

Salix sessilifolia Soft leafed Willow 1 • • • •  24′ 12′ 

Salix sitchensis Sitka Willow 1 • • • •  25′ 12′ 

Sambucus cerulea Blue Elderberry 2, 3  • • •  13′ 12′ 

Sambucus racemosa Red Elderberry 2, 3  • • •  15′ 12′ 
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Plant Name Proposed Facility Type Characteristics 

Botanic Name, Common Name 
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Conifer and Evergreen Trees 

Abies grandis Grand Fir 3  • • • • 100′+ 12′ 

Arbutus menziesii Madrone 3  • • • • 100′+ 12′ 

Calocedrus decurrens Incense cedar 3  • • • • 100′+ 12′ 

Castanopsis chrysophylla Chinquapin 3     • 100′+ 12′ 

Pinus monticola Western White Pine 3  • • • • 100′+ 12′ 

Pinus ponderosa Ponderosa Pine 3  • • • • 100′+ 12′ 

Pseudotsuga menziesii Douglas Fir 2,3  • • • • 100′+ 12′ 

Thuja plicata Western Red Cedar 2, 3  • • • • 200′+ 12′ 

Tsuga heterophylla Western hemlock 2, 3  • • • • 100′+ 12′ 

Deciduous Trees 

Acer macrophyllum Big leaf Maple 2, 3  • • • • 100′ 12′ 

Alnus rhombifolia White Alder 1  • • • • 80′ 12′ 

Alnus rubra Red Alder 1, 2  • • • • 120′ 12′ 

Cornus nuttallii Western Flowering Dogwood 2  • • • • 60′ 12′ 

Fraxinus latifolia Oregon Ash 1  • • • • 80′ 12′ 

Populus balsamifera Black Cottonwood 2  • • • • 100′+ 12′ 

Quercus garryana Oregon White Oak 3  • • • • 80′ 12′ 

Quercus kelloggii California Black Oak 3  • • • • 80′ 12′ 

A

 

 Annual Plant.  Limit use in Planting Zone 1 and 2, due to minimal soil retention capabilities. 
(1)

 

 On Center Spacing assumes the use of mature plants in one-gallon containers.  If less mature 
plants are used, spacing between plants will be reduced in accordance with Table 4B-1. 
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4B.8―Constructed Treatment and Subsurface Gravel Wetlands 
 

(a)  
 

Planting Requirements 

(1). 

 

Shrubs and wetland plantings shall be designed to minimize solar exposure of 
open water areas.  Trees or other appropriate vegetation shall be located around 
the east, south, and west sides of a facility to maximize shading.   

(2). Facility area is equivalent to the area of the wetland, including bottom and 
side slopes, plus a ten-foot buffer around the wetland.  

 
(3). City maintained

 

 facilities shall be designed not to require mowing.  Where 
mowing cannot be avoided, facilities shall be designed to require mowing no 
more than once or twice annually.  Turf and lawn areas are not allowed for City 
maintained facilities. 

(4). Minimum plant

 

 material quantities per 200 square feet of the facility area are 
as follows: 

A. Woody Plants 
 

One evergreen or deciduous tree:  
 

(i). Evergreen trees:  Minimum height: Six feet. 
 

(ii). Deciduous trees:  Minimum caliper: 1½ inches at Six inches above 
base. 

 
(iii). Four large shrubs/small trees: Three-gallon container or equivalent. 

 
(iv). Six shrubs: One-gallon container or equivalent. 

 
B. 

 
Grasses, Herbs and Ground covers 

(i). One plant per 12 inches on center, triangular spacing. 
 

(ii). Minimum container size: four-inch pot.   
 

At least 75 percent of the facility shall be planted with grasses or grass-like 
plants.  Herbs and forbs may cover the balance of the facility. 

 
C. 

 
Aquatic and Emergent Wetland Plants  

One plant per two square feet of a pond emergent plant zone.  The emergent 
plant zone is closest to the shore, where grasses, sedges and rushes provide 
shelter for frogs, birds, mammals, algae, protozoan, worms, insects, snails 
and small fish.   
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The emergent plant zone shall be at least 25 percent of the total pond water 
surface area.   

 
Wetlands Plant List 

Herbaceous Plants (Aquatic and Emergent): Zone 1- Emergent Wet to Saturated 

Alisma plantago-aquatica Water Plantain *Potamogeton natans Floating-leaf Pondweed 

Carex obnupta Slough Sedge *Sagittaria latifolia Broadleaf Arrowhead, 
Wapato 

Eleocharis ovata Ovate Spike rush Scirpus acutus Hardstem Bulrush 
Eleocharis palustris Creeping Spike rush Sparganium emersum Narrowleaf Bur-reed 
*Lemna minor Common Lesser 
Duckweed* Veronica americana American Speedwell 

Myosotis laxa Small-flowered Forget-me-
not  

Zone 1- Moist to Wet Zone 

Alopecurus geniculatus Water foxtail Juncus effusus var. pacificus  
Common Rush or Pacific Rush 

Beckmannia syzigachne American Slough 
Grass Juncus ensifolius Dagger-leaf Rush 

Carex densa Dense Sedge Juncus oxymeris Pointed Rush 
Carex deweyana Dewey Sedge Juncus tenuis Slender Rush 

Carex hendersonii Henderson Sedge Juncus patens Grooved Rush; Spreading 
Rush 

Carex obnupta Slough Sedge Juncus unilateralis One-sided Rush 
Carex stipata Sawbeak Sedge Lupinus polyphyllus Large-leaved Lupine 

Juncus acuminatus Tapertip Rush Scirpus microcarpus Small flowered (or 
fruited) Bulrush 

Juncus effusus var. gracilis  
Common Rush or Lamp Rush  

Grasses and Groundcovers: Varying Zones.  See Seed and Sowing Rates  
for Stormwater Facilities (Section 4B.10―Forbs and Section 4B.11―Grasses)  

or use plant spacing in Table 4B-1. 
Arctostaphylos uva-ursi Kinnick-Kinnick; 
dry 

Festuca roemeri var. roemeri Roemer’s 
Fescue; dry 

Aster hallii Hall’s Aster; moist-dry Glyceria occidentalis Western Mannagrass; 
moist-wet 

Aster subspicatus Douglas’ Aster; moist-dry Iris tenax Oregon Iris; moist-dry 
Bidens cernua, Nodding Beggartick; moist-
wet Koeleria macrantha Junegrass; moist-dry 

Bromus carinatus California Brome Grass; 
moist-dry 

Lupinus micranthus Small Flowered Lupine; 
moist-dry 

Bromus sitchensis Alaska Brome; moist-dry Lupinus polyphyllus Large Leaf Lupine; 
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Wetlands Plant List 
moist-dry 

Bromus vulgaris Columbia Brome Grass; 
moist-dry 

Lupinus rivularis Riverbank Lupine; moist-
dry 

Danthonia californica California Oatgrass; 
moist-dry 

Potentilla gracilis var. gracilis Graceful 
Cinquefoil; moist-dry 

 Sisyrinchium idahoense Blue-eyed Grass; 
moist-dry 

Shrubs: Moist to Saturated Zones 1, 2 

Acer circinatum Vine Maple Rosa pisocarpa Swamp Rose 
Blechnum spicant Deer Fern Rubus spectabilis Salmonberry 
Cornus sericea Red-stemmed dogwood Salix fluviatilis Columbia Willow 
Physocarpus capitatus Pacific Ninebark Salix hookeriana Hookers Willow 
Polystichum munitum Sword fern Salix sitchensis Sitka Willow 

Rhamnus purshiana Cascara Viburnum edule Highbush Cranberry; 
Squashberry 

Spiraea douglasii Douglas Spiraea  

Shrubs: Moist to Dry Zones 2, 3 

Crateagus douglasii Black Hawthorn Rosa gymnocarpa Baldhip Rose 
Lonicera involucrata Black twinberry Rosa nutkana Nootka Rose 
Mahonia aquifolium Tall Oregon Grape Rubus parviflorus Thimbleberry 
Mahonia nervosa Dull Oregon Grape Sambucus racemosa Red Elderberry 
Oemlaria cerasiformis Indian Plum Spiraea betulifolia Shiny-leaf Spiraea 
Prunus emarginata Bitter Cherry Symphoricarpus albus, Snowberry 

Shrubs: Dry Zone 3 

Ceanothus cuneatus Buckbrush Philadelphus lewisii Mock Orange 
Ceanothus integerrimus Deerbrush Ribes sanguineum Red Flowering Currant 
Corylus cornuta Western Beaked Hazelnut Salix scouleriana Scouler’s Willow 
Holodiscus discolor Oceanspray  

Trees:  Conifer and Evergreen Trees: Varying Zones 

Abies grandis Grand Fir; moist-dry Pinus ponderosa Ponderosa Pine; dry 
Arbutus menziesii Madrone; dry Pseudotsuga menziesii Douglas Fir; moist-dry 
Calocedrus decurrens Incense Cedar; dry Sequoia sempervirens Coast Redwood; moist 
Pinus monticola Western White Pine; dry-
moist Thuja plicata Western Red Cedar; moist-wet 
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Deciduous Trees: Varying Zones 

Acer macrophyllum, Big leaf Maple; moist- 
dry Malus fusca Pacific Crabapple; moist-wet 

Alnus rhombifolia White Alder; moist-wet Oemleria cerasiformis Indian Plum; moist-
dry 

Alnus rubra Red Alder; moist-wet Populus balsamifera Black Cottonwood-; 
moist-wet 

Amelanchier alnifolia Serviceberry; dry Quercus garryana Oregon White Oak; moist-
dry 

Cornus nuttalii Western Flowering 
Dogwood; moist-dry Quercus kelloggii California Black Oak; dry 

Fraxinus latifolia Oregon Ash; moist-wet Salix lucida var. lasiandra Pacific Willow; 
moist-wet 

 
4B.9―Green Roofs Plants List 
 

Plant Name Characteristics 

Botanic name, Common Dam 
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Sedums and Succulents 

Delosperma ssp., Ice Plant N Y 4”  •  
Malephora crocea var. purpureo crocea 
'TequilaSunrise' 

 
N 

 
Y 

 
10”  •  

Sedum  ‘Autumn Joy’ N N 24”  •  

Sedum acre, Biting Stonecrop N Y 2”  •  

Sedum album, White Stonecrop N Y 3”  •  

Sedum divergens, Pacific Stonecrop N Y 3”  •  
Sedum hispanicum, Spanish Stonecrop N Y 3”  •  

Sedum kamtschaticum, Kirinso N N 6”  •  

Sedum oreganum, Oregon Stonecrop Y Y 4”  • • 
Sedum sexangular, Tasteless Stonecrop N Y 4”  •  

Sedum spathulifolium, Stonecrop Y Y 4”  •  
Sedum spurium, Two-row Stonecrop N Y 6”  • • 
Sempervivum tectorum, Hens and Chicks N Y 6”  •  

Herbaceous Plants 

Achillea millefolium, Common Yarrow N N 36”  •  
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Plant Name Characteristics 

Botanic name, Common Dam 
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Achillea tomentosa, Wooly Yarrow N N 8”  •  

Arenaria Montana, Sandwort N N 4”  •  

Artemesia ‘Silver Mound’, Artemesia N N 12”  •  

Aurinia saxatilis, Compacta N N 6”  •  

Castilleja foliosa, Indian Paintbrush Y N 10”  •  

Dianthus ssp. N N 12”  • • 
Erigeron discoideus, Fleabane N N 12”  • • 
Festuca glauca, Blue Fescue N Y 12”  • • 
Fragaria chiloensis, Coastal Strawberry Y Y 10”  • • 
Fragaria virginiana, Wild Strawberry Y Y 10”  • • 
Gaillardia aristata, Birds-eye gilia N N 20”  • • 
Gazania linearis ‘CO Gold’, Gazania N N 6”  •  

Gilia capitata, Blue Thimble Flower Y N 12”  •  

Koelaria macrantha, June Grass N N 24”  • • 
Linaria reticulate, Purplenet Toadflax N N 20”  •  

Lobularia maritime, Sweet Alyssum N N 12”  •  

Polypodium glycrrhiza, Licorice Fern Y Y 12”  • • 
Polystichum munitum,  Sword Fern Y Y 24”  • • 
Potentilla napalensis,  Nepal Cinquefoil N N 14”  • • 
Potentilla neumanniana,  Cinquefoil N N 14”  •  

Thymus serphyllum, Creeping Thyme N N 3”  •  

Veronica liwanensis, Speedwell N N 2”  • • 
 
4B.10―Seed and Sowing Rates for Stormwater Facilities: Forbs 
 

Scientific Name Common Name Sowing 
Season 

Sow Rate 
(hand) Zone 

Achillea millefolium Western yarrow Fall 0.25 lbs/ac 1, 2 
Alisma media Water plantain Fall/Spring 1.0 lb/ac 1 

Aquilegia formosa Western 
columbine Fall 1.0 lb/ac 1, 2 

Camassia leichtlinii Great camas Fall 1 lb/ac 1, 2 
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Scientific Name Common Name Sowing 
Season 

Sow Rate 
(hand) Zone 

Camassia quamash Common camas Fall 1 lb/ac 1, 2 

Clarkia amoena Farewell to Spring Fall-early 
Spring 0.25-1 lb/ac 2, 3 

Clarkia purpurea Four Spot godetia Fall-early 
Spring 0.25-1 lb/ac 2, 3 

Collinsia rattanii Blue-eyed mary Fall/Spring 0.25 lbs/ac 2, 3 

Collomia grandiflora Large-flowered 
collomia Fall/Spring 0.5 lbs/ac 2, 3 

Epilobium 
densiflorum 

Denseflower 
willow-herb Fall 1.0 lb/ac 1, 2 

Eriophyllum 
lanatum Woolly sunflower Fall 1.0 lb/ac 1, 2 

Geum macrophyllum Large-leaf avens Fall-early 
Spring 0.25-1 lb/ac 1, 2 

Gilia capitata Bluefield gilia Fall-early 
Spring 2 lbs/ac 2, 3 

Grindelia integrifolia Gumweed Fall-early 
Spring 0.25-1 lb/ac 2, 3 

Iris tenax Oregon iris Fall 2 lbs/ac 2, 3 
Lotus purshiana Spanish clover Fall 2 lbs/ac 2, 3 

Lupinus albicaulis Sickle-keeled 
lupine Fall 1 lb/ac 2, 3 

Lupinus micranthus Small-flowered 
lupine Fall 1 lb/ac 2, 3 

Lupinus rivularis Stream lupine Fall 1 lb/ac 2, 3 

Madia elegans Common madia Fall-early 
Spring 0.25-1 lb/ac 2, 3 

Plagiobothrys 
figuratus 

Fragrant popcorn-
flower 

Fall-early 
Spring 1 lb/ac 1 

Plagiobothrys 
scouleri 

Scouler's popcorn 
flower 

Fall-early 
Spring 0.25-1 lb/ac 1 

Potentilla gracilis Slender cinquefoil Fall-early 
Spring 0.25-1 lb/ac 1, 2 

Prunella vulgaris 
var. lanceolata Lance selfheal Fall-early 

Spring 2 lbs/ac 1, 2 

Ranaunculus 
occidentalis Western buttercup Fall 1 lb/ac 2, 3 

Ranunculus 
orthorhyncus 

Straightbeak 
buttercup 

Fall-early 
Spring 0.25-1 lb/ac 1, 2 

Sanguisorba annua 
(occidentalis) Praire burnet Fall-early 

Spring 0.25-1 lb/ac 1, 2 

Saxifraga 
occidentalis 

Western 
Rockbreaker 

Fall-early 
Spring 0.25-1 lb/ac 1, 2 
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Scientific Name Common Name Sowing 
Season 

Sow Rate 
(hand) Zone 

Sidalcea campestris Meadow checker-
mallow Fall 1 lb/ac 2, 3 

Sisyrinchium 
calfornicum Golden-eyed grass Fall 0.25-1 lb/ac 2, 3 

Sisyrinchium 
idahoense Blue-eyed grass Fall 0.25-1 lb/ac 2, 3 

Solidago canadensis Canada goldenrod Fall 0.50 lbs/ac 2, 3 
Symphyotrichum 
(Aster) hallii Hall's aster Fall-early 

Spring 1 lb/ac 2, 3 

 
4B.11―Seed and Sowing Rates for Stormwater Facilities: Grasses 
 

Scientific Name Common Name Sowing Season Sow Rate (hand) 

Agrostis exarata Spike bentgrass early fall/spring 5 lbs/ac 

Alopecurus geniculatus Water foxtail fall/spring 25 lbs/ac 

Beckmannia syzigachne American sloughgrass fall/spring 2 lbs/ac 

Bromus carinatus California brome early fall/spring 25 lbs/ac 

Bromus sitchensis Alaska brome early fall/spring 25 lbs/ac 

Bromus vulgaris Columbia brome fall/spring 5 lbs/ac 

Danthonia californica California oatgrass fall/spring 30 lbs/ac 

Deschampsia cespitosa Tufted hairgrass fall/spring 2 lbs/ac 

Deschampsia elongata Slender hairgrass early fall/spring 20 lbs/ac 

Elymus glaucus Blue Wildrye early fall/spring 25 lbs/ac 

Elymus trachycaulus Slender wheatgrass early fall/spring 25 lbs/ac 

Festuca occidentalis Western fescue fall/spring 20 lbs/ac 

Festuca roemeri Roemer's fescue fall/spring 2 lbs/ac 

Glyceria elata Tall mannagrass fall/spring 2 lbs/ac 

Glyceria occidentalis Western mannagrass fall/spring 25 lbs/ac 

Hordeum brachyantherum Meadow barley early fall/spring 25 lbs/ac 

Koeleria macrantha Prairie Junegrass fall/spring 20 lbs/ac 

Leersia oryzoides Rice cutgrass fall/spring 5 lbs/ac 

Poa secunda Pine Bluegrass fall/spring 2lbs/ac 
 
 



 

 
 
 
 

Macleay Gas Station 
Salem, Oregon 

Stormwater Management Report 
 
 
 
 

APPENDIX VI 

Supplemental Civil Drawings 
  



 

 
 
 
 

EROSION CONTROL PLAN, NOTES, & DETAILS 
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Department of State Lands 
775 Summer Street NE, Suite 100 

Salem, OR 97301-1279 
(503) 986-5200 

FAX (503) 378-4844 
www.oregon.gov/dsl 

 
 

State Land Board 
 

Tina Kotek 
Governor 

 
Shemia Fagan 

Secretary of State 
 

Tobias Read 
State Treasurer 

 
 

January 25, 2023 
 
 
Attn: Gary Cameron & John Knebes 
6442 Scism Road NE 
Silverton, OR 97381 
 
Re:     WD # 2022-0506   Approved  

Wetland Delineation Report for One Eighty Triangle 
Marion County; T7S R2W S32D TL2400 and Portions of ROWs for 
Old Macleay Road SE, Cordon Road, and Macleay Road SE  
Salem/Keizer Local Wetlands Inventory, Wetland PU-Y 

 
Dear Gary Cameron and John Knebes: 
 
The Department of State Lands has reviewed the wetland delineation report prepared 
by AKS Engineering and Consulting for the site referenced above. Based upon the 
information presented in the report, we concur with the wetland boundaries as mapped 
in Figure 5 of the report. Please replace all copies of the preliminary wetland map with 
this final Department-approved map. 
 
Within the study area, one wetland (Wetland A, totaling approximately 0.42 acres) and 3 
ditches (Ditch 1, 2 and 3) were identified. The wetland is subject to the permit 
requirements of the state Removal-Fill Law. Under current regulations, a state permit is 
required for cumulative fill or annual excavation of 50 cubic yards or more in wetlands or 
below the ordinary high-water line (OHWL) of the waterway (or the 2-year recurrence 
interval flood elevation if OHWL cannot be determined). The 3 ditches, except where 
contiguous with Wetland A, are exempt per OAR 141-085-0515(10); therefore, they are 
not subject to these state permit requirements. 
 
This concurrence is for purposes of the state Removal-Fill Law only. We recommend 
that you attach a copy of this concurrence letter to any subsequent state permit 
application to speed application review. Federal, other state agencies or local permit 
requirements may apply as well. The U.S. Army Corps of Engineers will determine 
jurisdiction under the Clean Water Act, which may require submittal of a complete 
Wetland Delineation Report. 
 
Please be advised that state law establishes a preference for avoidance of wetland 
impacts. Because measures to avoid and minimize wetland impacts may include 
reconfiguring parcel layout and size or development design, we recommend that you 
work with Department staff on appropriate site design before completing the city or 
county land use approval process. 



 
This concurrence is based on information provided to the agency. The jurisdictional 
determination is valid for five years from the date of this letter unless new information 
necessitates a revision. Circumstances under which the Department may change a 
determination are found in OAR 141-090-0045 (available on our web site or upon 
request). In addition, laws enacted by the legislature and/or rules adopted by the 
Department may result in a change in jurisdiction; individuals and applicants are subject 
to the regulations that are in effect at the time of the removal-fill activity or complete 
permit application. The applicant, landowner, or agent may submit a request for 
reconsideration of this determination in writing within six months of the date of this letter. 
 
Thank you for having the site evaluated. If you have any questions, please contact the 
Jurisdiction Coordinator for Marion County, Matt Unitis, at (503) 986-5262. 
 
Sincerely, 
 
 
 
Peter Ryan, SPWS 
Aquatic Resource Specialist 
 
Enclosures 
 
ec: Julie Wirth-McGee, PWS, AKS Engineering & Forestry, LLC  

City of Salem Planning Department (Maps enclosed for updating LWI) 
Melanie O’Meara, Corps of Engineers 
Carrie Landrum, DSL 
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