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OVERVIEW 
 

This application is for the subdivision of approximately 11 acres near Airport Heights, into 13 lots, and 

the development of a private road and utilities to serve those resultant lots. Separate from this application: 

the applicant intends to develop each lot individually, for single-family residential use.  

 

The Subject Property is located on the line between the City of Coos Bay and City of North Bend. The 

applicant has arranged with the City of North Bend for (a) access off of their Right of Way (Connecticut 

Avenue), and (b) connection to their stormwater and wastewater systems, located near the intersection of 

Connecticut and Roosevelt. This agreement is attached as Attachment 10 North Bend Utilities and Access 

Agreement. Note that this agreement was the result of prior discussions between the applicant, City of 

Coos Bay, and City of North Bend, regarding service options for the development. Alternatives were 

discussed, and the proposal included in this application was determined by all parties to be the best option 

given the City boundaries, topography, and existing surrounding development.  

 

This application includes a proposal to vacate the northernmost 50x160 foot section of the City of Coos 

Bay’s Maxwell Street. This section of Maxwell is currently unimproved. The only properties served by 

this section of Maxwell are Subject Property. Because Subject Property will be accessed via the new 

connection at Connecticut Avenue, this section of Maxwell Street will no longer be of potential use as a 

right of way.  
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SUBDIVISION APPLICATION 

Procedures: 17.130.050 Review for Technically Complete Status 

(2) Standards for Technical Completeness. An application is technically complete if it includes the 

information required by the CBDC section(s) that apply to the application in question. If the CBDC does 

not list the information a given application is required to contain, then such an application is technically 

complete if it includes three hard copies and one electronic copy of the following information: 

(a) A completed city land use application form; 

Attachment 1 Land Use Application 

(b) Required application fee; 

(c) A copy of the pre-application conference summary, if the application was subject to pre-application 

review, which shall include all information required by the director to address issues, comments and 

concerns in the summary; 

Attachment 2 Pre-Application Conference Summary 

(d) The name, email address, mailing address, and telephone number of the owner(s) and official contact 

regarding the application; 

Applicant/Owner’s Representative:  
Hailey Sheldon 
Sheldon Planning LLC 
444 N 4th Street 
Coos Bay OR 97420 
(541) 968-4686 
hailey@sheldonplanning.com 
 
Owner:  
Red Moon Development & Construction Inc. 
6589 S Kings Ranch Rd 
Ste 103J, Box 6 
Gold Canyon AZ 85118 
bwoodruff01@gmail.com 
cc: redmoonaz@aol.com 

(e) Written authorization to file the application signed by the owner of the property that is the subject of 

the application, if the applicant is not the same as the owner as listed by the Coos County assessor; 

Attachment 3 Agent Authorization 

(f) Proof of ownership document, such as copies of deeds and/or a policy or satisfactory commitment for 

title insurance; 

Attachment 4 Deeds 

(g) A written description of how the application complies, or with conditions can comply, with each 

applicable CBCP, CBDC, and other city policy and regulation approval criterion applicable to the 

application. Basic facts and other substantial evidence supporting the description must also be included in 

the application; 
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Included in the findings of this written report.  

(h) Applications necessarily associated with the proposal, such as applications for variances as specified 

in Chapter 17.372 CBDC or for modifications to the road standards that are required to approve the 

proposal; 

Attachment 1 Land Use Application 

Attachment 5 Right of Way Vacation Application 

No variances or modifications to standards are proposed.  

(i) A legal description of the site; 

Included in Attachment 4 Deeds. 

(j) A preliminary site plan at a scale of no more than one inch equals 200 feet, with north arrow, date, and 

graphic scale; 

N/A – see findings in this report related to CMC 17.365 Site Plan Review.  

(k) A floor plan at a one-quarter- or one-eighth-inch scale; 

N/A 

(l) Elevations of all sides of the proposed structure at a one-quarter- or one-eighth-inch scale; 

N/A 

(m) Existing and proposed lots, tracts, easements, rights-of-way and structures on the site, and existing 

lots, tracts, easements, rights-of-way and structures abutting the site; provided, information about off-site 

structures and other features may be approximate if such information is not in the public record. The 

applicant shall provide three copies of the plan of a size no smaller than 11 inches by 17 inches; 

Attachment 6 Sheet C-1 Existing Conditions 

(n) Proposed easements or dedications to the city or other agency, if applicable; 

Attachment 7 Stormwater Easement 

Attachment 8 Connecticut Access Easement 

No dedications to the city or other agency are proposed 

(o) Preliminary grading, erosion control and drainage plans may be required depending upon the 

application and if required shall be consistent with applicable provisions of this or other applicable city 

documents; 

Attachment 6 Sheets C-4 Horizontal Control Plan and C-5 Grading & Drainage Plan 

(p) Information about proposed utilities, including water and sanitary waste. 

Attachment 6 Sheets C-8 Utility Plan Water, C-6 Utility Plan Stormwater, C-11 Utility Plan 
Electric, C-12 Utility Plan Sewer, and C-15 Utility Plan Gas 

Attachment 10 City of North Bend Agreement to Serve Utilities and Access via Connecticut Ave 
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Subdivisions: 17.367.030 Preliminary Plat Application Contents 

See Attachment 13 Preliminary Plat Map. 

An applicant for a preliminary partition shall submit the requisite fee, a completed application review 

form provided for that purpose by the city, and three paper copies and one electronic copy of the 

following information: 

(1) Written authorization to file the application signed by the owner of the property that is the subject of 

the application, if the applicant is not the same as the owner as listed by the Coos County assessor. 

Attachment 3 Agent Authorization 

(2) Proof of ownership document, such as copies of deeds and/or a policy or satisfactory commitment for 

title insurance. 

(3) A legal description of the property proposed to be divided. 

Attachment 4 Deeds 

(4) A copy of the pre-application conference summary, if the application was subject to pre-application 

review, and all information required to address issues, comments and concerns in the summary. 

Attachment 2 Pre-Application Conference Summary 

(5) A written description of how the proposed preliminary plat does or can comply with each applicable 

approval criterion for the preliminary plat, and basic facts and other substantial evidence that supports the 

description. 

Included in the findings of this written report.   

(6) Applications necessarily associated with the preliminary plat, such as applications for exceptions, 

adjustments or variances to dimensional requirements of the base or overlay zones or for modifications to 

the adopted Coos Bay road standards that are required to approve the preliminary plat application as 

proposed. 

Attachment 1 Land Use Application 

Attachment 5 Right of Way Vacation Application 

No variances or modifications to standards are proposed.  

(7) Evidence that potable water will be provided to each lot from a public water system, and that each lot 

will be connected to public sewer. 

Attachment 9 Coos Bay North Bend Water Board Service Available Letter 

(8) A plan showing proposed phasing if the applicant proposes to develop the subdivision in phases.  

No phases are proposed.  

Subdivisions: 17.367.040 Approval Criteria for a Preliminary Plat 

(1) The review authority shall approve a preliminary plat if he or she finds: 
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(a) The applicant has sustained the burden of proving that the application complies with the applicable 

provisions of this title; 

(b) The application will comply with all applicable regulations by satisfying all adopted conditions of 

approval; or that necessary adjustments, exceptions, modifications or variations have been approved or 

are required to be approved before the final partition is approved; and 

(c) The subdivision makes appropriate provision for potable water supplies and for disposal of sanitary 

wastes. 

See Attachment 6 for water, sanitary sewer, stormwater, electric, gas, access, grading, and erosion 
control plans.     

See Attachment 10 for the City of North Bend utilities and access service agreement.  

The applicant’s utilities plan is as follows:  

Sanitary Sewer: install a private sanitary main and laterals to serve lots 1 through 13. The main 
will run under the private drive, and connect to an existing City of North Bend manhole on 
Roosevelt and Connecticut. The applicant has received permission from the City of North Bend to 
establish this connection (Attachment 10).  

Water: install new service lines to lots 1 through 13, with a single connection at the existing 8-inch 
main at the intersection of Roosevelt and Connecticut. The applicant has received permission from 
the Coos Bay North Bend Water Board, pending approval by the Coos Bay Fire Department 
(Attachment 9 CBNB Water Board Service Available Letter).  

Stormwater: install a private stormwater system, with an overflow connection to an existing City of 
North Bend stormwater line, which runs north-south through the adjacent Airport property. The 
applicant has received a 15-foot easement from the Airport for the maintenance of that connection 
(Attachment 7 Stormwater Easement), and permission from the City of North Bend to connect 
(Attachment 10).  

(2) If phases are proposed, the subdivision shall comply with the following: […] 

No phases are proposed. The applicant is proposing to subdivide the lots, install the utilities 
described above, construct the street access, and then develop or sell each lot individually (meeting 
the applicable requirements of the CBMC at the time of development).  

(3) Flag lots
1
 are discouraged. When allowed, flag lots shall comply with the following standards: 

(a) The flag pole shall provide an all-weather surface with an unobstructed vertical clearance of at least 13 

feet six inches. The improved surface shall be at least 20 feet wide and be marked and signed as a fire 

lane. 

(b) The pole portion of the flag lot does not count toward the minimum lot size. 

(c) If the length of the flagpole is more than 150 feet, the applicant shall provide a turn-around at the end 

of the driveway in conformance with the current adopted edition of the International Fire Code, and 

 
1 Lot, flag – A lot the developable portion of which is located behind another lot that has normal street frontage. A 

flag lot includes a strip of land that goes out to the public right-of-way street for public access. As shown on the Lot, 

Flag Exhibit below, there are two distinct parts to a flag lot: the flag which comprises the actual building site located 

behind another lot, and the pole which provides access from the street to the flag. A flag lot generally results from 

the division of a large lot that does not have sufficient width for division into two lots that would both have normal 

frontage onto the street. Creation of a flag lot is subject to additional standards in this code. 
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structures on the lot shall incorporate a fire-hazard warning, including a hard-wired, back-up smoke 

detector, and a sprinkler system. 

(d) Where flag lots are not provided but access easements across abutting properties to public or private 

rights-of-way are provided, the applicable city engineering standards shall apply.  

A single flag lot is proposed: lot 9.  

The proposed preliminary subdivision plat does not contain any elements that would hinder the 
future owner’s ability to meet these standards.  

The proposed flag is 20 feet wide and 65.37 feet long.  

The driveway and any vertical elements over the driveway will be installed at the time the 
individual lot is developed.   

Low Density Residential Districts (LDR-6, LDR-8.5) and Overlay Zone LDR-6: 17.220.020 Land Uses 

[…] 

Table 17.220.020 

Residential Uses LDR-6 Overlay 

Single-family detached dwelling units, including 

manufactured homes which are subject to special 

siting standards 

P/Type 1 

Although not the subject of this application, the applicant is proposing the future development of 
single-family homes on Subject Property.   

Low Density Residential Districts (LDR-6, LDR-8.5) and Overlay Zone LDR-6: 17.220.030 

Development Standards and Criteria 

[…] 

Table 17.220.030 

 
Table 17.230.030 Standards for 

LDR-6 Overlay Zone 
Proposed Development 

Minimum lot size 3,500 s.f. All proposed lots exceed 3,500 
s.f. 

Maximum lot size NA - 

Minimum lot width 40' 

No proposed lot width2 is less 
than 40 feet. 

Lot 9 is a flag lot; the pole 
portion of a flag lot does not 

 
2 17.150.020 Definitions. Lot width – The average (mean) horizontal distance measured between the side lot lines, 

ordinarily measured parallel to the front lot line. 
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count toward the minimum lot 
size.3 

Minimum lot depth
4 80' All proposed lot depths exceed 

80’ 

Lots for drainage facilities, 

parks, open space, wetlands 

and buffers, utilities 
No minimum or maximum. N/A 

Building height 35' from lowest finished grade to 

highest point on the roof ridge. 

These standards will be met at 
the time of individual lot 

development. 
The preliminary subdivision plat 

does not conflict with these 
standards. 

Lot coverage 65% 

Landscaping 20% of net lot area. 

Front yard setback to enclosed 

or semi-enclosed living area 

(including porches) 
10' from property line. 

Garage or carport setback 

20' from property line. The setback 

may be reduced to 10' from a 

street or 5' from an alley if the 

entrance to the garage or carport is 

perpendicular to the street frontage 

and all of the required parking can 

be accommodated on private 

property. 

Minimum side yard – interior 

lot 
As per the International Building 

Code 

Minimum rear yard As per the International Building 

Code 

Minimum side yard – street 

side corner lot 
20% of lot width but no less than 

7' nor more than 20'. 

Setback to Coos Bay Estuary As specified in the Coos Bay 

Estuary plan. N/A 

Setbacks for accessory 

buildings no greater than 120 

s.f. or 8' in height at its highest 

point above site grade 

Rear or side yards – as per the 

International Building Code. Front 

yard – building may be no closer 

than 20' from the front property 

line nor cause visual obstruction at 

driveways or intersections. 

N/A 

Parking See Chapter 17.330 CBDC. See findings related to 17.330 
below. 

 
3 17.367.040(b). The pole portion of the flag lot does not count toward the minimum lot size. 
4 17.150.020 Definitions. Lot depth – The horizontal distance between the midpoint of the front lot line and opposite 

lot line, usually the rear lot line. In the case of a corner lot, the depth shall be the length of the street side lot line. 
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Off-Street Parking and Loading Requirements: 17.330.010 Off-Street Parking Requirements 

[…] 

Table 17.330.010(A) – Off-Street Parking Requirements 

Residential Minimum Number of Parking Spaces 

Single or duplex 2 spaces per dwelling unit 

No elements of the proposed preliminary subdivision plat, utilities, or access plan would hinder the 
future developer’s ability to provide two off-street parking spaces per unit.  

Off-Street Parking and Loading Requirements: 17.330.030 Parking Design Standards 

(1) Size of Parking Space. Each off-street parking space shall not be less than nine feet by 18 feet. Up to 

25 percent of all required parking spaces can be used for compact vehicles. These compact spaces shall 

not be less than eight feet by 16 feet. Each space shall be provided with adequate ingress and egress. 

(2) Location. Off-street parking facilities shall be located on site to the extent feasible. Off-site parking 

shall be no further than 300 feet from the site, measured from the nearest point of the parking facility to 

the nearest point of the nearest building that the facility is required to serve. Off-site parking shall be 

primarily employee parking. 

(3) Materials, Design, and Lighting. 

(a) Off-street parking facilities shall be surfaced with a durable and dustless surface, shall be graded and 

drained so as to dispose of surface water to the satisfaction of the public works department and shall be 

maintained in good condition, free of weeds, dust, trash, and debris. 

(b) Except for a single-family or duplex dwelling, groups of more than two parking spaces per lot must: 

(i) Provide aisles or turnaround areas so that all vehicles may enter the street in a forward manner; and 

(ii) Serve a driveway designed and constructed to facilitate the flow of traffic on and off the site, with due 

regard to pedestrian and vehicle safety, and shall be clearly and permanently marked and defined. In no 

case shall two-way and one-way driveways be less than 20 feet and 12 feet, respectively, and arranged so 

as not to use any part of adjoining public sidewalks, street, or alley rights-of-way, except for ingress and 

egress. 

[…] 

(4) All uses, except for single-family dwellings and duplexes, required to provide off-street vehicle 

parking shall provide bicycle parking consistent with the standards in Table 17.330.030. 

At the time of construction, the off-street parking on each lot will be constructed to meet the 
standards listed in 17.330.030, above. 

No elements of the proposed preliminary subdivision plat, utilities, or access plan would hinder the 
adherence to these parking standards.  

The proposed 50’ private drive provides space for vehicles to back up out of driveways and enter 
Connecticut Avenue in a forward manner. 
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Supplementary Development Standards: 17.335.020 Height of Fences And Hedges, 17.335.030 Solid 

Waste, 17.335.040 Lighting, 17.335.050 Noise, and 17.335.060 Landscaping 

17.335.020 Height Of Fences And Hedges 

(1) Fences, walls and hedges not greater than eight feet in height shall be permitted on or within all 

property lines which are not within any vision clearance area. For any fence greater than eight feet in 

height a setback from the property line of one foot shall be provided for each additional foot or fraction of 

a foot. 

[…] 

17.335.030 Solid Waste 

If refuse containers are used by more than one unit for temporary storage of solid wastes, the container(s) 

shall be screened from view from off site by a sight-obscuring fence and/or evergreen landscaping and the 

area kept clean of all litter.  

17.335.040 Lighting 

(1) Street lighting shall be a required component of all residential, commercial and industrial 

developments within the city of Coos Bay. Lighting plans shall be a required component of complete 

preliminary subdivision, partition and site plan applications. All lighting plans shall be approved by the 

director. 

(2) Lighting, including permitted illuminated signs, shall be designed and arranged so as to not: 

(a) Reflect or cast glare into any residential zone; 

(b) Rotate, glitter, or flash; or 

(c) Conflict with the readability of traffic signs and control signals. 

(3) Lighting on any site shall not cause more than one foot-candle measured at any property line.  

17.335.050 Noise 

All development shall comply with the noise standards established in the city.  

17.335.060 Landscaping 

The following standards apply to landscaping and screening on private property required pursuant to this 

title. The city’s public works department shall review and authorize landscaping and screening within 

public rights-of-way. 

(1) At a minimum, 15 percent of each new commercial or industrial zoned lot or development must be 

landscaped to the standards within this chapter. 

(2) Applicants are encouraged to provide flexible landscaping design that takes advantage of natural 

features and addresses the use and function of the proposed development. Landscaping choices should 

consider the aesthetic qualities of the existing site and provide attractive variety in tree and shrub species, 

texture, color, height and density. 

(3) Existing vegetation may fulfill landscaping and screening requirements of this chapter if the existing 

landscaping provides at least an equivalent level of screening as the standard required for the 

development in question. 
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(4) As a condition of approval for a conditional use or PUD, the city may require an applicant to provide 

landscaping and screening that differs from the standards in this section where necessary to comply with 

the other applicable approval standards for the use or development. 

(5) Landscaped areas required for stormwater management purposes may be used to satisfy the 

landscaping area requirements of this chapter, even though those areas may be inundated by surface 

water. Required stormwater management facilities are not classified as areas inundated by water. 

(6) Required landscaping and screening shall be located on the perimeter of a lot or parcel. Required 

landscaping and screening shall not be located on a public right-of-way or private street easement, unless 

authorized by the city’s public works department. 

(7) Parking and loading areas shall be landscaped as follows: 

(a) A minimum five-foot-wide landscaped strip shall be provided where vehicle parking or loading 

adjoins a public road right-of-way. 

(b) Parking areas that contain at least seven spaces are required to provide landscaping islands throughout 

the development. A landscape island shall contain at least 25 square feet, shall be at least four feet wide, 

and shall prevent vehicles from damaging trees by using a wheel stop or curb. 

(8) The applicant shall install required landscaping and screening consistent with the approved site plan or 

development, or an approved modification thereto, before the city issues an occupancy permit or final 

inspection for the development in question; provided, the city may defer installation of plant materials for 

up to six months after the city issues an occupancy permit or final inspection for the development in 

question if doing so increases the likely survival of plants. 

(9) All required ground cover plants and shrubs must be of sufficient size and number to meet the 

required standards within three years of planting. Mulch (as a ground cover) must be confined to areas 

underneath plants and is not a substitute for living ground cover plants, lawn or approved flowers. 

(10) Shrubs shall be supplied in a minimum of two-gallon containers or equivalent burlap balls, with a 

minimum spread of three inches. Reduction in the minimum size may be permitted if certified by a 

registered landscape architect that the reduction shall not diminish the intended effect or the likelihood the 

plants will survive. 

(11) Trees shall be measured from the ground level at final planting to the top of the tree. 

(a) Trees required for parking and loading areas shall be a minimum caliper of two inches and a minimum 

height of 10 feet at the time of planting. 

(b) Required deciduous trees (other than street trees) shall be fully branched, have a minimum caliper of 

one and one-half inches and a minimum height of eight feet at the time of planting. 

(c) Required evergreen trees (other than street trees) shall be fully branched and a minimum of six feet 

high at the time of planting. 

(d) The review authority may reduce the minimum size of trees (other than street trees) if the applicant 

submits a written statement by a landscape architect registered in Oregon or expert in the growing of the 

tree(s) in question certifies that the reduction in size at planting will not decrease the likelihood the trees 

will survive. 

(12) Landscape materials should be selected and sited to produce a hardy and drought-resistant landscape 

area. Selection should include consideration of soil type and depth, the amount of maintenance required, 

spacing, exposure to sun and wind, the slope and contours of the site, compatibility with existing native 

vegetation preserved on the site, water conservation where needed, and the impact of landscaping on 
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visibility of the site for purposes of public safety and surveillance. Landscaping materials shall be selected 

in accordance with a list of plant materials adopted by reference as the Sunset Western Garden Book. 

(13) The applicant shall demonstrate and comply with the following: 

(a) Plant materials shall be installed to current nursery industry standards. 

(b) Plant materials shall be properly supported to ensure survival. Support devices such as guy wires or 

stakes shall not interfere with vehicular or pedestrian movement. 

(c) Existing trees and plant materials to be retained shall be protected during construction, such as by use 

of chain-link or other sturdy fence placed at the drip-line of trees to be retained. Grading, topsoil storage, 

construction material storage, vehicles and equipment shall not be allowed within the drip-line of trees to 

be retained. 

(14) Maintenance of landscaped areas is the ongoing responsibility of the property owner. Required 

landscaping must be continuously maintained in a healthy manner. Plants that die must be replaced with 

in-kind materials unless otherwise authorized by the review authority. Vegetation shall be controlled by 

pruning, trimming or otherwise so that it will not interfere with the maintenance or repair of any public 

utility, restrict pedestrian or vehicular access, or obstruct sight distance at intersections. 

(15) Irrigation. The intent of this standard is to ensure that plants will survive the critical establishment 

period when they are most vulnerable due to lack of watering. All required landscaped areas must comply 

with one of the following: 

(a) A permanent built-in irrigation system with an automatic controller will serve the landscape area in 

question, and the system will be installed and operational before the city grants an occupancy permit or 

final inspection for the development in question; or 

(b) A temporary irrigation system will be acceptable, provided the applicant must submit a statement from 

a landscape architect registered in Oregon or expert in the growing of the vegetation in question which 

certifies that the proposed temporary irrigation system will provide sufficient water to ensure that the 

plant materials to be planted will survive installation and, once established, will survive without watering 

other than natural rainfall; or 

(c) A permanent or temporary irrigation system will not serve the landscape area in question; provided the 

applicant submits the following: 

(i) A statement from a landscape architect registered in Oregon or expert in the growing of the vegetation 

in question certifying that the materials to be planted will survive without watering other than natural 

rainfall; and 

(ii) A plan for monitoring the survival of required vegetation on the approved site plan for at least one 

year and for detection and replacement of required vegetation that does not survive with like-kind 

material or other material approved by the city.  

The applicant is proposing no shared fencing, trash receptacles, lighting, or landscaping at this 
time.  

Each individual lot will be landscaped and lighted at the time of development.  

Site Plan Review: 17.365.030 Exemptions 

The following are exempt from the site plan review: 



 

The Bluffs Subdivision  14 / 24 
Application for Subdivision, Site Development, and ROW Vacation   10/15/2020 

(1) Residential proposals creating less than 10 new units in any zone; 

(2) Modifications to the interior of an existing structure that does not change the use or the intensity of a 

use; 

(3) Subdivisions or partitions; 

(4) The installation or replacement of underground utilities; and 

(5) Other development the director determines to be exempt because it does not result in an appreciable 

increase in land use activity and intensity and does not create an additional significant adverse impact.  

This application is exempt from Site Plan Review per 17.365.030 sections (3) and (4) above.   

The preliminary subdivision plat, utility plan, and access plan provide a foundation for the future 
development of single-family homes which match the character of the surrounding Airport Heights 
neighborhood.  
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ENGINEERING STANDARDS + SITE DEVELOPMENT PERMIT APPLICATION 

Transportation Facilities: 18.15.020 Privately Maintained Streets 

The city will not construct or add to its existing inventory of city maintained streets or access roads unless 

they meet all standards provided in CBMC 18.15.010. However, in cases where public street standards 

cannot be met, the developer may elect, with concurrence by public works, to construct a privately 

maintained access road to serve an infill development. Said privately maintained access road shall be 

constructed on private property. 

Privately maintained streets and access roads may be developed exclusively within private property and 

the following conditions shall apply: 

(1) The maximum number of dwelling units potentially served by the access road shall be three. Streets 

having the potential to serve more than three dwelling units must meet the requirements in CBMC 

18.15.010. 

(2) Sidewalks are not required. 

(3) The street or access road surface must be constructed of an all-weather surface, as approved by public 

works and the city fire code official. 

(4) The first 25 feet linear feet of the intersection/access point to the city street shall be paved. 

(5) Any new development on a private street shall have a fire suppression system approved by the city fire 

code official. 

(6) The traveled way of a private road shall be designated as a fire lane under the Oregon Fire Code. 

Private streets must have a minimum of 20 feet unobstructed width with 14 feet of vertical clearance. 

(7) With the approval of the city fire code official, the travel surface of the access road may be reduced to 

16 feet if two or three dwelling units will be served, or 14 feet if only one dwelling unit will be served. 

The total length of any access road with a reduced pavement width must be 400 feet or less. Access roads 

in excess of 400 feet must have a paved surface at least 20 feet wide. 

(8) A standard turnaround shall be required at any dead end. (See CBMC 18.15.010(9).) 

(9) A maximum profile grade of 12 percent is allowed. 

(10) All runoff from new access roads must be controlled and directed to appropriate storm drains, or 

existing natural drainage channels. Connection to a natural drainage requires public works approval. 

(11) Construction of privately maintained improvements within existing public rights-of-way must not 

obstruct or reduce access to existing homes. 

(12) The developer shall arrange for future maintenance and repair of the access road, through a recorded 

road maintenance agreement or other legal mechanism to ensure perpetual maintenance. The maintenance 

agreement shall be binding upon all subsequent property owners and shall clearly specify that the city 

may remove any road improvements as needed to construct, repair or maintain city utilities in the right-

of-way or easements. Restoration or repair of any roadway damage caused by city utility work will be the 

responsibility of the parties to the maintenance agreement. 

(13) Street improvements constructed in the public right-of-way shall be positioned to allow for future 

widening, if additional development is anticipated. 
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(14) Developers shall install their own signs in accordance with the MUTCD and city standards, 

including a street identification sign at all intersections. Public works approval is required when installing 

signs at intersections with public roads. Once installed, the city will assume maintenance responsibility 

for traffic control signs and devices and street name signs located at the intersection with a city street. The 

city will not furnish, install or maintain other signs for private streets.  

The applicant is proposing to serve 13 dwelling units with a private drive. This private drive will 
connect to a proposed extension of the City of North Bend’s Connecticut Avenue, off Roosevelt 
Street. See Attachment 6 Sheets C-17 Unnamed Drive Plan and Profile and C-16 Access Road Plan 
and Profile. (Note: The “Access Road” refers to the public Connecticut Avenue section; the 
“Unnamed Drive” is the section on private property. The plans were put on separate sheets for City 
of North Bend’s review.) 

Per 18.15.020(1), above, the private drive section will meet the requirements of 18.15.010, below, for 
a 36' Neighborhood Residential street. 

The applicant will arrange for future maintenance and repair of the private drive, through a 
recorded road maintenance agreement or other legal mechanism to ensure perpetual maintenance. 

18.15.010 City Streets 

(1) Street Classifications. The city has adopted the following functional classification of streets 

based on the context of the surrounding land use: 

(a) Principal arterial (state highway under ODOT jurisdiction); 

(b) Arterial street; 

(c) Collector street; 

(d) Neighborhood route; 

(e) Local street. 

Refer to the city’s transportation system plan (TSP) for a map showing the city’s functional 

classification street designations. 

Public works will determine the classification of any new streets which are not indicated in the 

TSP prior to design. 

The proposed area for the private drive is (1) not platted and (2) not classified in the TSP.  

[…] 

Table 3-1. Lane Widths and Configuration in the Vehicular Zone 

Type of Street 
Min RoW 

Width 

Vehicle 

Travel 

Lane 

Median or 

Center 

Turn Lane 

On-Street 

Parking 

Bike 

Lane (a) 

Sidewalk 

Curb (b) 

Max 

Grade 

36' 

Neighborhood 

Residential 

50' 10' – 2 @ 8' – 2 @ 5' 16% 

The proposed private drive meets the standards listed in Table 3-1, for a 36’ Neighborhood 
Residential street. See Attachment 6 Sheet C-17 Unnamed Drive Plan and Profile. The 
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applicant is proposing a 50’ right of way, with 5’ of sidewalk and 8’ of on-street parking on 
each side.   

 

[CBMC] Oregon Fire Code: 15.35.050 (9) D-103.4 Dead Ends 

(9) D-103.4 Dead Ends. Any dead-end fire apparatus access roads greater than 150 feet in length 

shall be provided with a circular turn-around with a minimum radius of 45 feet, subject to the 

following exceptions: 

(a) The Fire Marshal and the Coos Bay Fire Department may approve a 20 ft. x 120 ft. hammer-

head turn-around, upon a showing by the applicant that terrain, lot configuration, or pre-existing 

development makes a circular turn-around impractical. 

(b) An automatic fire sprinkler system may be provided in lieu of a turn-around, subject to prior 

approval by the Coos Bay Fire Department. 

(10) Section 902.2.2.6 Grade. The gradient for fire apparatus access roads shall not exceed 10 

percent without prior approval of the Coos Bay Fire Department. 

The applicant is proposing a 20x120 foot hammer head turn around, as shown on 
Attachment 6 Sheet C-17 Unnamed Drive Plan and Profile. 

Sanitary Sewers: 18.20.050 Sanitary Sewer Connections 

In accordance with the Coos Bay Municipal Code, each residential, commercial or industrial building is 

required to have a separate connection to the public sanitary sewer. Exceptions are allowed per CBMC 

13.15.170. 

(1) Connection of Sanitary Sewer Laterals. Connection of sanitary sewer laterals to the public sanitary 

sewer main must conform to the standard details. The cost of new lateral connections or extensions is the 

responsibility of the property owner. 

No connections to the City of Coos Bay sanitary sewer system are proposed.  

Stormwater Management Systems: 18.25.040 Permanent Stormwater Management Systems 

(1) Flow Calculations and Sizing Methodology. Runoff calculations and pipe sizing performed by a 

registered engineer are required, and should be based on anticipated build-out. All future anticipated 

impervious surfaces in the development such as streets, walkways, driveways, roofs, patios, etc., should 

be accommodated when designing stormwater improvements. 

Hydrologic calculations for drainage basins/watersheds less than 200 acres shall utilize the rational 

method. Hydrologic calculations for drainage basins/watersheds greater than 200 acres shall utilize the 

unit hydrograph method. Storm drain design shall utilize a 25-year, 24-hour duration return interval. 

Design for storm drain improvements for state highways (improvements associated with state highways 

must have ODOT approvals) or arterial roads shall utilize the 50-year, 24-hour duration return interval. In 

cases where roadway overtopping is likely, a 100-year, 24-hour return interval shall be utilized for design. 

Refer to the city of Coos Bay stormwater master plan and the ODOT Hydraulics Manual for calculating 

peak flows utilizing the rational method and unit hydrograph method. Selection of methodology is at the 
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discretion of the design engineer. Calculations should be confirmed using a second analysis method, also 

selected at the discretion of the designer. 

(2) Inlets, Catch Basins and Stormwater Pretreatment. Inlets and catch basins in the public right-of-way 

shall be constructed per standard details. Inlets and catch basins on private property shall comply with 

plumbing code requirements. 

Pretreatment of stormwater destined for conveyance in a public storm drain system is recommended. 

Pretreatment may be accomplished through the use of biofiltration swales, catch basin inserts, or other 

methods approved by public works which are designed to remove oil and grease, trash, debris, sediment, 

and other pollutants associated with development. Any catch basin inserts proposed for use on public 

facilities or located within public right-of-way will require approval of public works. 

(3) Storm Drain Manholes. Manhole design shall conform to the following: 

(a) Storm drain manholes shall be provided at least every 500 feet, at each change in pipe grade or 

alignment, and at each junction of two or more lines. Manhole lids shall have a minimum of six inches of 

clearance from the edge of curbs and shall not be in wheel paths of the traveled way. 

(b) All manholes shall be a minimum of 48 inches in diameter. 

(c) Inside drop and water quality manholes shall be at least 60 inches in diameter with at least 42 inches 

of clear space. 

(d) Storm drain manholes shall meet the requirements of standard details in Chapter 18.35 CMC. 

Channelization is required in storm drain manholes. 

(4) Storm Drain Pipes. The city allows the use of the following materials for storm drain piping: 

(a) Pipe meeting ASTM D3034 SDR 35 specifications. 

(b) High-density polyethylene (HDPE) pipe with fused joints. Joints shall be de-beaded. 

(c) Dual wall corrugated HDPE pipe with smooth interior wall (for example, ADS N-12 piping for 

diameters of 24 inches and less; and ADS SaniTite for diameters of 30 inches and larger). 

Storm drain piping shall otherwise meet the requirements of CBMC 18.20.020, except that the minimum 

storm drain pipe size shall be eight inches. 

Green locate wire and tracer tape shall be installed as shown in standard details. 

(5) Connection of Private Drains to the Public Storm Drain. Private drains may be connected directly to 

the public stormwater system, if approved by public works. Public storm drain pipes six-inch diameter 

and larger shall be connected at a nearby manhole or catch basin rather than directly to public stormwater 

pipelines. All connection points shall be approved by public works. 

For private developments adjacent to residential streets, small private drains for individual lots may be 

piped under the sidewalk and through the curb, for discharge to the street gutter; provided, that there is 

two inches of freeboard from the water surface elevation (25-year, 24-hour storm event) to the top of curb 

and eight feet of the traveled way is dry. For highways and arterials, drainage under the sidewalk will be 

allowed on a case-by-case basis. Owner is responsible for any damage that occurs to sidewalk as a result 

of the drain. Gutter discharge points shall be approved by public works. Discharge points cannot 

adversely impact adjacent neighbors or cause flooding/ponding within the public right-of-way. The owner 

may be required to employ low impact development devices to capture runoff and reduce the volume and 

duration of runoff that enters into the gutter as a result of the private development. Public works may 
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require connection to the public stormwater system where gutter discharge has the potential for 

detrimental effects. 

(6) Retention and Detention Facilities. Proposed improvements cannot adversely impact downstream 

drainages. If there are adverse impacts, the downstream system shall be mitigated or the increase in 

volume and durations on site shall be mitigated. 

(a) Detention Flow Control Structures. Structural detention facilities such as tanks, vaults and oversized 

pipes shall be designed to prevent surcharge of downstream piping systems during storm events. 

(i) The following criteria apply to detention basins: 

(A) When required, on-site stormwater detention facilities shall be designed to capture runoff so the post-

development runoff rates from the site do not exceed the predevelopment conditions, based upon a two-

year through 25-year, 24-hour return storm. Volume and duration of predevelopment conditions will be 

considered. 

(B) Detention basin shall have an emergency spillway designed to pass the 100-year storm event. 

(C) In soils where groundwater may induce flotation and buoyancy, measures shall be taken to counteract 

these forces with concrete ballast, earth backfill, concrete anchors, or other counteractive measures. 

Calculations demonstrating stability shall be submitted to public works. 

(ii) Flow control structures must be approved by public works and must meet the following design 

criteria: 

(A) Refer to the ODOT Hydraulics Manual for orifice and weir flow control equations. 

(B) Weir must be accessible (e.g., for backhoe, dump truck, and personnel) for maintenance. 

(C) The control structure shall be designed to pass the 100-year storm event as overflow (emergency 

spillway), without causing flooding of the contributing drainage area. 

(7) Operation and Maintenance Plans. A plan outlining the scope of activities, schedule and responsible 

parties for periodic inspection and maintenance of permanent stormwater facilities shall be prepared and 

included with the construction submittal. This plan shall cover vegetation management, structural repairs, 

sediment removal and other activities necessary for the continued long-term function of the stormwater 

facilities. 

See Attachment 6 Sheets C-5 Grading & Drainage Plan, C-6 Utility Plan-Storm, C-7 Wet Pond 
Section, and Attachment 12 Storm Drainage Mitigation Design Report.  

The proposed storm drainage system is designed to meet City of Coos Bay water quality standards. 

The overflow is proposed to connect to the City of North Bend storm drain, as depicted in 
Attachment 6 Sheet C-6 Utility Plan-Storm. 

Site Grading and Erosion Control: 18.30.020 Site Development Permits, 18.30.030 Grading and Fill 

Requirements, and 18.30.040 Other Requirements 

18.30.020 Site Development Permits 

(1)(a) Site development permit is required for all proposed grading (excavation or fill) activity within the 

city of Coos Bay, including but not limited to lot leveling, slope grading, site drainage, retaining wall 

excavation and fill, and other grading activities associated with site development. 
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(b) Site development permits are not required for sites on which excavation is limited to footing or 

foundation excavations and utility trenches. These items shall be covered under the building permit. This 

does not exempt these activities from installing the appropriate temporary sediment and erosion control 

measures during the construction activity. 

(c) Site development permits, when required, shall be obtained from the city of Coos Bay public works 

department. The permit application form is available on the city’s website or from the public works 

department. 

(d) A bond shall be required to ensure that the work is done to city standards. The bond will be forfeited if 

the work is not inspected and approved by public works. 

(2) Grading Plan. 

(a) Each application for a site development permit shall be accompanied by a plan which clearly shows 

the nature and extent of the work proposed. 

(b) A geological study prepared by an Oregon licensed geotechnical engineer or (depending upon the 

nature of the project) a certified engineering geologist is required to be submitted to and approved by 

public works prior to grading and/or proposed new development on slopes exceeding 25 percent. The 

study shall address overall slope stability, before, during, and after disturbance and/or development. 

Geological recommendations shall include methods for maintaining slope stability and managing 

stormwater during construction. All geological recommendations shall be incorporated in the applicant or 

developer’s grading permit application, and approved by the engineer upon completion of construction. It 

is the responsibility of the owner to obtain all other necessary regulatory permits. 

(c) Grading plans as described herein are intended for proposed grading, excavation, or fill projects on 

existing platted parcels within the city of Coos Bay. Grading plans for land division projects shall be 

included with plans submitted for development review as specified in Chapter 18.10 CBMC, General 

Requirements. 

(d) The following items shall be included on each proposed grading plan: 

(i) Name of the property owner and the person or firm that prepared the plan. 

(ii) Site address and map parcel number. 

(iii) Property lines and any easements on or across the property. 

(iv) Limits of clearing. 

(v) Extents of proposed grading, including depth of cut and fill. 

(vi) Location of all existing and proposed buildings or structures and location of any buildings or 

structures within 15 feet of the proposed grading. 

(vii) Location of any existing or proposed retaining walls (label wall height). 

(viii) Location of any existing or proposed drainage courses or piping. 

(ix) Configuration of all proposed cut and fill slopes (i.e., 2H:1V). 

(x) Existing and proposed topography with two-foot contour intervals. [Ord. 479 § 1 (EDS § 6.2), 2016]. 

18.30.030 Grading and Fill Requirements 

(1) Fill slopes shall not exceed two feet horizontal to one foot vertical (2:1) unless approved by a qualified 

Oregon licensed geotechnical engineer or (depending upon the nature of the project) a certified 
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engineering geologist. The toe of fill slopes shall be set back from property boundaries at least one-half 

the height of the fill with a minimum of two feet and a maximum of 20 feet. Where a fill slope is to be 

located near the property boundary, precautions shall be taken to protect the adjoining property from 

damage as a result of such grading. These precautions may include but are not limited to: 

(a) Additional setbacks. 

(b) Provision for retaining or slough walls. 

(c) Mechanical or chemical treatment of the fill slope surface to minimize erosion. 

(d) Provisions for the control of runoff. 

(2) Cut slopes shall be no steeper than two feet horizontal to one foot vertical (2:1) unless a geological 

study prepared by an Oregon licensed geotechnical engineer or (depending upon the nature of the project) 

a certified engineering geologist is submitted which justifies that a steeper slope can be safely constructed 

and will not create a hazard to adjoining public or private property. The top of cut slopes shall not be 

made nearer to a site boundary line than one-fifth the height of cut, with a minimum of two feet and a 

maximum of 10 feet. 

(3) Surface vegetation and topsoil must be grubbed to a depth of at least six inches prior to placement of 

fill material. All existing vegetation must be removed from areas designated to receive fill prior to 

placement. 

(4) Fill material shall be free of all rubbish, organic material, and other deleterious substances which 

could be detrimental to the stability of the fill. 

(5) Fill shall be compacted to at least 90 percent of maximum density as determined by the ASTM D1557 

(Modified Proctor) test method. Fill material shall be placed in lifts not exceeding 12 inches compacted 

depth. 

(6) A report prepared by an Oregon licensed geotechnical engineer, or (depending upon the nature of the 

project) a certified engineering geologist is required when fills in excess of 12 inches are planned within 

future building areas. The specified fill material shall be placed and compacted in accordance with the 

recommendations of the report. Any required testing shall be as recommended in the report. 

(7) Disturbed areas not scheduled for construction of buildings or other improvements shall be stabilized 

with permanent erosion control to prevent erosion once grading is complete. Stabilization shall be 

completed within 30 days of the date all grading is finished. Temporary stabilization measures may also 

be required prior to completion of the project if the city determines it is necessary due to windblown dust 

or erosion at the site. [Ord. 479 § 1 (EDS § 6.3), 2016]. 

18.30.040 Other Requirements 

(1) For sites located partially or entirely within a special flood hazard area as identified on the FEMA 

Flood Insurance Rate Maps, the project must meet the requirements of Chapter 17.318 CBDC, Flood 

Damage Prevention. An engineering evaluation to determine the impact of fill on floodwater elevation 

may be required. 

(2) A biological evaluation may also be required to determine impact to endangered species and/or their 

habitat. 

(3) The disturbance of one or more acres requires application for a National Pollutant Discharge 

Elimination System (NPDES) General Permit 1200-C as administered by the Oregon Department of 

Environmental Quality (DEQ). The application form is available online or can be obtained from the local 
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DEQ office. Issuance of a site development permit from the city of Coos Bay does not meet or negate the 

requirement to obtain an NPDES General Permit 1200-C. 

(4) Excavations exceeding 5,000 cubic yards within a 12-month period require an operating permit from 

the Oregon Department of Geology and Mineral Industries (DOGAMI). Application forms are available 

online or by contacting DOGAMI at (971) 673-1555. 

(5) If the proposed grading includes import or export of materials, a heavy hauling permit may be 

required by the city of Coos Bay. Heavy hauling permits require bonding to insure against damage to 

existing infrastructure within the right-of-way (see Chapter 12.05 CBMC). The amount of bonding 

required is based on the volume of import/export and will be determined by public works. [Ord. 479 § 1 

(EDS § 6.4), 2016]. 

See Attachment 6 Sheets ESC 1 and 2 Erosion and Sediment Control Plans, and the soils report in 
Attachment 12 Storm Drainage Mitigation Design Report, for the applicant’s proposed erosion and 
sediment control plan.   

The applicant will obtain a NPDES General Permit 1200-C. 

If required, the applicant will also submit a Public Works Permit (site development permit) 
application to the City of Coos Bay prior to site development, meeting the requirements of 
18.30.020 through 10.30.040, above. Should this be required, the applicant proposes to submit the 
same details which are proposed in this application and the accompanying plan set to Public 
Works.  
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PUBLIC RIGHT OF WAY VACATION APPLICATION 

Public Right of Way Vacation: 12.45.030 Individual ROW Vacation Request 

An individual may request a ROW vacation for council action subject to the requirements of this chapter 

by submitting the following to the public works/community development director (director) or his/her 

designee as a part of the pre-application meeting as noted in CBMC 12.45.040: 

(1) A city ROW application form. 

(2) At the discretion of the director, a legal description may be required. 

(3) A notarized statement of the individual requesting the vacation that owners of the “real property 

affected nearby” as defined by state statute have been notified of the pending request before the city. This 

statement will include a copy of the names and addresses of the owners of real property affected thereby. 

For the purposes of this section, “real property affected thereby” shall be the land lying on either side of 

the street or portion thereof proposed to be vacated and extending laterally to the next street that serves as 

a parallel street, but in any case not to exceed 200 feet, and the land for a like lateral distance on either 

side of the street for 400 feet along its course beyond each terminus of the part proposed to be vacated. 

Where a street is proposed to be vacated to its termini, the land embraced in an extension of the street for 

a distance of 400 feet beyond each terminus shall also be counted. 

(4) A map of the ground proposed to be vacated, the purpose and justification for the vacation, and if 

applicable, a plat showing the proposed manner of replatting or rededication. 

(5) Any fees required by the city to process the ROW vacation request. The city recorder shall obtain 

from the individuals requesting council action on a ROW vacation a sum sufficient to cover the cost of 

publication, posting and other anticipated expenses. The city recorder shall hold the sum so obtained until 

the actual cost has been ascertained, when the amount of the cost shall be paid into the city treasury and 

any surplus refunded to the individual requesting the ROW vacation.  

See Attachment 5 Right of Way Vacation Application. 

Public Right of Way Vacation: 12.45.010 General 

(1) The city may find it appropriate and necessary to vacate a public right-of-way (ROW) (street, court, 

alley, plat, or other public place) when the public interest will not be prejudiced by the proposed vacation. 

Example of an instance where the public interest would be prejudiced includes but is not limited to a 

situation where the vacation would adversely affect public access or hinder efficient development. 

Vacation may be found to be appropriate and necessary for municipal purposes or to promote public 

welfare. 

(2) No public right-of-way (ROW) may be vacated without the consent of the owners of the abutting 

property if the vacation will substantially affect the access or market value of such property, unless the 

city governing body provides for paying damages. If the ROW vacation was requested by an individual as 

defined in subsection (6) of this section, provision for paying such damages shall be funded by the 

individual requesting the ROW vacation for a local assessment to be managed by the city but funded by 

the individual. 

[…] 
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See Attachment 5 Right of Way Vacation Application. The applicant is submitting this application 
concurrently with their application for preliminary subdivision plat approval. 

The applicant is proposing to vacate the northmost 50x160 foot section of Maxwell Street (as shown 
on the map in Attachment 5); this street section is currently undeveloped.  

The justification for this vacation is as follows: the only properties served by this section of maxwell 
are Subject Property. Because Subject Property will be accessed via the new connection at 
Connecticut Avenue, this section of Maxwell Street will no longer be of potential use as a right of 
way. 

Parcel 210: Mag 7 Enterprises, LLC: established access via Roosevelt Street 

Parcel 209: Newsum, John & Lisa L.: established access via Roosevelt Street 

Parcel 4000: proposed as part of this subdivision application. Access off of newly constructed 
Unnamed Private Drive.  
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CITY OF COOS BAY      Permit No. 187- ___________ 
Public Works & Community Development Department  
500 Central Avenue, Coos Bay, Oregon 97420   Date Received: ______________ 

       Phone 541-269-8918 Fax 541-269-8916  
 

LAND USE APPLICATION  
1Type of Review (Please check all that apply): 

 Annexation – Type IV  Home Occupation/Non-Retail Sales – Type I  Subdivision – Type III 
 Appeal and Review – Type III  Home Occupation/Retail Sales – Type III  Temporary Use – Type I 
 Architectural Design Review - Type III  Legislative/Text Amendment – Type IV  Vacation Rental – Type II 
 Accessory Dwelling Unit – Type II  Lot Line Adjustment – Type I or Type III  Variance – Type Varies 
 Conditional Use – Type III   Partition – Type II  Zone Change – Type IV  
 Cultural Resources – Type III   Planned Unit Development – Type II or Type III  Other_________________________ 
 Estuarine Use/Activities – Type Varies   Site Plan Review – Type Varies  

. 

1. ________________________________________________________________________________ 
  Site Location/Address  Assessor’s Map No./Tax Lot(s) 

 
  ________________________________________________________________________________ 
  Zoning  Total Land Area 
 
2. ________________________________________________________________________________ 
  Applicant/Owner Name  Address 

 
  ________________________________________________________________________________ 
  Phone  Email 
 
3. ________________________________________________________________________________ 
  Applicant’s Representative Name Address 

 
  ________________________________________________________________________________ 
  Phone  Email 

4.  Detailed Description of Proposal; attach additional sheets as necessary:  
 
________________________________________________________________________________________ 
 
________________________________________________________________________________________ 
 
________________________________________________________________________________________ 
 
You must also provide:  
• Evidence of ownership or written statement from the owner that you are authorized to represent him/her.  
• Copy of the deed for the subject property. 
• Description that addresses the Decision Criteria or Goals/Standards (can be provided by City staff) outlined in the Coos 

Bay Municipal Code chapter(s) related to your request.   
• Additional information, including but not limited to: date construction is expected to begin; estimated completion date of 

the total project and of individual segments; and anticipated future development. 
• Type II and Type IV applications require: three (3) complete single-sided hard-copy sets of application and 

submitted documents and a digital file with all application materials; text sections of the application must be in Word 
format. Additional hard-copy sets may be required.  

• Type III applications require: ten (10) complete single-sided hard-copy sets of application and submitted 
documents; text sections of the application must be in Word format. Additional hard-copy sets may be required.  

• Fees related to application as required by the City. This information can be provided by City staff.   

 
1 Pre-Application and Appeal applications require a different application form, inquire of staff 

 

Red Moon Development & Construction Inc 6589 S Kings Ranch Rd, Ste 103J, Box 6, Gold Canyon AZ 85118

bwoodruff01@gmail.com; cc: redmoonaz@aol.com

Hailey Sheldon 444 N 4th Street, Coos Bay OR 97420

(541) 968-4686 hailey@sheldonplanning.com

See attached.

LDR-6 Overlay Approx. 11 Acres

25S13W08/200 & 25S13W17AA/4000 
(Acct #s 331150 & 311300)

Near: West of Intersection of Roosevelt St 
& Connecticut Ave 

ATTACHMENT 1
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I hereby certify that I have read and examined this application and know the same to be true and correct. I am 
the property owner of the site subject to this application. I hereby authorize the filing of this application. 
Acceptance of this application does not infer a complete submittal. I certify that the information and exhibits 
herewith submitted are true and correct. I understand that the processing of this application, and the filing fee 
paid, in no way obligates the City or its representatives to grant or otherwise authorize my request. I agree to 
pay the fees required for the land use permits associated with this application and any additional expenses for 
professional services incurred by the City in processing this application should such services be required due to 
staffing limitations. I also guarantee City access onto and through the project site for purposes of processing this 
application. 
 
__________________________________________ __________________________ 
SIGNATURE of APPLICANT/OWNER  DATE 
 
 __________________________________________  
PRINT NAME 
 
__________________________________________ ___________________________  
SIGNATURE of APPLICANT’S REPRESENTATIVE DATE 
 
 __________________________________________ 
PRINT NAME 
 
 

Hailey Sheldon

09/11/2020
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CITY OF COOS BAY 
Community Development Department 

500 Central Avenue Coos Bay, OR 97420 

541.269.8918 
www.coosbay.org 

 
 
PRE-APPLICATION CONFERNCE NOTES 

 
 
July 30, 2020 
 
 
APPLICATION #:  187-20-000032-PLNG 
 
SUBJECT PROPERTY: Maxwell Road (25-13-08-200)  
  Project Name:  The Bluffs 
 
TYPE OF REQUEST:  Proposed Subdivision 

Proposed 13 single family residences, with proposed sanitary sewer, 
drainage and access through City of North Bend.  Nearest utilities are 
located at intersection of Roosevelt and Connecticut in City of North 
Bend.   Low impact Development (LID) and Best Management Practices 
(BMP) will be utilized to mitigate water quality runoff and provide effective 
temporary/permanent Erosion and Sediment Control.  Vegetated detention 
swales with check dams for treatment and controlled outflow.  Proposal 
includes Public or Private roadway development, utility extension, 
approximately 8,300 CY of cut and 11,300 CY of fill, for a net balance of 
approximately 3,000 CY fill for this single-family development. 

 
ATTENDEES: City Staff:  Debbie Erler and Jessica Spann. 

Carolyn Johnson (Via Microsoft Teams) 
Applicant Representatives:  Justin Wilson and Dan Kyleberg 

 
DATE: Monday, July 27, 2020 at 2:00 Via Microsoft Teams and in Person at the 

Coos Bay City Hall conference room. 
 

 
All Coos Bay code chapters referenced in this report are available on the City’s website at  
https://www.codepublishing.com/OR/CoosBay/ 
 
 
APPLICANT UPDATES/CLARIFICATIONS:  The applicant’s representatives provided the following 
additional information/clarifications at the time of the conference:  
 

● They intent is to development a gated single-family dwelling community, with private roads 
and utilities. The lots will be developed by the owner/contractor one at a time, to allow 
flexibility adjust with the market. 

● They are preparing a possible alternate subdivision design that would replace the 
proposed Cul-de-sac with a hammerhead turn-a-round. 

● There may be single-family dwelling in excess of 3,500 square feet (including the attached 
garages). 

  

ATTACHMENT 2
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● They would like to construct rolled curbs. 
● They propose pressure sanitary sewer for each property, connecting to the City of North 

Bend’s sanitary and storm drain system. 
● They intend to access gain access from easements and platted streets in the City of North 

Bend.  
● They would like to propose the vacation of Maxwell Road abutting their property at Tax 

Lot #400.   
● The proposed retaining walls will range in height from 4-feet to about 10-feet (Lots 1 & 2). 
● They plan to submit the complete application by the end of August. 
● Before submitting the application, the applicants will participate in a joint meeting with the 

City of Coos Bay and North Bend to help determine order of application’s and approvals.  
 
1. TYPE OF APPLICATION AND/OR APPLICABLE DEVELOPMENT CODE STANDARDS  

The applicant must address all the applicable development standards and applicable criteria 
found in the Coos Bay Municipal Code; These include, but may not be limited to the following: 
 
● Building and Fire Code (CBMC Title 15)  
● Engineering Design Standards (CBMC Title 18), including 18.15.010 City street and 

private standards. 
● Procedures (CBMC 17.130) 
● Low-Density Residential (LDR-6 Overlay), including the Property development 

requirements (CBMC 17.220) 
• Accessory Dwelling Units (CBMC 17.312) 
● Off-Street Parking and Loading Requirements (CBMC 17.330) 
● Public Right of Ways – Streets, Sidewalks & Public Places (CBMC Title 12)  
● Public Utilities and Service (CBMC Title 13)   
● Site Plan Review CBMC Chapter 17.365, including criteria for site plan approval. 
● Supplementary Development Standards (CBMC 17.335) 
• Zero Lot Line Development (CBMC 17.340) 
• Planned Unit Development (CBMC 17.362) 
• Subdivisions (CBMC 17.367) 
• Variance (CBMC 17.372) 

 
2. PROCESS SUMMARY/ TIME FRAME FOR REVIEW PROCESS 

The applicant will submit land use application for a Type III “Subdivision” before the Planning 
Commission. The standards noted in this checklist are those which staff believes may be 
applicable to your proposal. Additional standards/applications may also be determined applicable 
at the time of a development submittal. The burden is upon the applicant to review all applicable 
City documents and address all the relevant standards.  
 
Review Process: 
• Pre-application conference (completed). 
• Application submittal. 
• Staff review for completeness (allowed up to 30 days). 
• If the application is determined to be incomplete, the applicant will have 180 days from the 

date of incomplete letter to submit additional information. If complete, the review shall not 
exceed 120-days for a final decision, including appeals to the City Council. Appeals to 
LUBA fall outside the 120-day review process. 

• When application is determined to be technically complete, the applicant is vested. 
• The hearing date is set before the Planning Commission. 
• Public notices are mailed twenty (20) days prior to the hearing date. 
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• Staff report is prepared and made available to the applicant at least seven (7) days before 
the date of the Planning Commission public hearing for approval or denial based upon the 
staff recommendation and the criteria found in the CBMC. 

• A Final Order is provided within seven (7) days of the decision. 
• A mandatory 15-day appeal period follows the Final Order and if no appeal is filed the 

decision becomes final. 
• Coos Bay City Council must approve any public improvement prior to the subdivision plat 

being recorded.  
 
3. DOCUMENTATION REQUIRED FOR A COMPLETE APPLICATION 

The required land use application form is attached.  Use one application for all review types. Mark 
each check-box that apply.  
 
One copy of the proof of ownership and authorization by the owner allowing the given 
representative to act as the owner’s agent in the land use and/or development process (if 
applicable).  
 

The following items are required to be submitted in ten collated sets in addition to one digital copy: 
• Application form signed by the owner or applicant., 
• Subdivision plans/Details (CBMC 17.367). This includes the following:  

 
(1) Written authorization to file the application signed by the owner of the property that is 
the subject of the application, if the applicant is not the same as the owner as listed by the 
Coos County assessor. 
(2) Proof of ownership document, such as copies of deeds and/or a policy or satisfactory 
commitment for title insurance. 
(3) A legal description of the property proposed to be divided. 
(4) A copy of the pre-application conference summary, if the application was subject to 
pre-application review, and all information required to address issues, comments and 
concerns in the summary. 
(5) A written description of how the proposed preliminary plat does or can comply with 
each applicable approval criterion for the preliminary plat, and basic facts and other 
substantial evidence that supports the description (Example provided to applicant’s 
representative). 
(6) Applications necessarily associated with the preliminary plat, such as applications for 
exceptions, adjustments or variances to dimensional requirements of the base or overlay 
zones or for modifications to the adopted Coos Bay road standards that are required to 
approve the preliminary plat application as proposed. 
(7) Evidence that potable water will be provided to each lot from a public water system, 
and that each lot will be connected to public sewer. 
(8) A plan showing proposed phasing if the applicant proposes to develop the subdivision 
in phases. Reports such as drainage and traffic impact analysis, if required. 
 

4. LAND USE APPLICATION FEES* 
Subdivision  $1,956 + $27 per lot 
Variance (to maximum lot size)  $280 
Noticing/Mailing  $100 
Technology Fee   5 percent of total fees  
Review from outside professional (if needed) As authorized/billed  
 
*Note: Please verify the required fees prior to application submittal.  
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5. CONFERENCE NOTES/COMMENTS 
The following are items that were submitted by department or agencies or were discussed during 
the conference or are items that may apply to the proposed development.  Comments provided 
below are based on preliminary information provided by applicant and/or applicant’s 
representative.  Comments are subject to change as City staff is presented with more detailed 
information. 
 
City of North Bend 
 
● Comments received July 13, 2020 from Ralph Dunham, City of North Bend, Director of 

Public Works (541-756-8586 or rdunham@northbendcity.org). 
 
The applicant proposes to connect to City of North Bend street system, sanitary sewer 
system & likely storm drainage system. It is likely all utilities will be routed off the end of 
Roosevelt, on to the proposed Connecticut Ave. extension to access the property.  The 
City of North Bend has reviewed the ability to connect, and has authorized connection 
contingent upon meeting City of North Bend development standards for the utilities and 
street improvements which are within our City limits. Attached are City council meeting 
agenda item and approval documentation (approval to connect and to open the right of 
way based upon City Standards).  Note the approval includes an $1,100/year street 
maintenance fee (total for all units as Coos Bay will be collecting State & Federal gas tax 
funds for the development – with 90% or more of the street use being in North Bend), 
along with paying normal City connection fees and user fees on storm & sanitary sewer 
services.  
 
Applicable sections of the City of North Bend Code are provided below for review related 
to design and operation are as follows: 
 
10.12 Transportation Facilities & Improvements (specifically 12.12.120-160) 
https://northbendor.municipal.codes/NBCC/10.12.120. 
 
12.16 related to street grade requirements. 
https://northbendor.municipal.codes/NBCC/12.16.010  
 

Article IV. Streets 
• 10.12.120 General. 
• 10.12.130 Minimum right-of-way and roadway widths. 
 
Article V. Pedestrian Access and Circulation 
• 10.12.140 Pedestrian pathways. 
 
Article VI. Improvements 
• 10.12.150 Improvement standards. 
• 10.12.160 Improvement requirements. 

 
Street acceptance guidelines (https://northbendor.municipal.codes/NBCC/17.16.010), 
Street improvement guidelines (https://northbendor.municipal.codes/NBCC/17.28.010) 
 
Any sanitary sewer public improvement will be required to be submitted and approved by 
DEQ, Water main extension by CB-NB Water Board and shall comply with the applicable 
sections of Title 13 of the NBMC.   
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Note a couple of possible issues.   First, The City of North Bend has the capacity to connect 
to our storm system which parallels the property on the east side of the subject property.  
It is however on Airport property which we have an easement for the main – and is located 
approximately 30 feet east of the subject property east line.  Any connection to the system 
outside of the Connecticut St. right of way (high side in elevation) would require an 
easement from the Airport District. 

 
No detention would be required if connected to the City of North Bend system, however 
the City of Coos Bay will require water quality improvements. 
 
A street light may be required depending upon existing spacing (one exists at Chinook & 
Roosevelt) however maximum spacing is 250 feet and it will be close – although would 
likely make more sense at the intersection of Connecticut and Roosevelt. 
 
The City of North Bend will not require a traffic study, as the proposal only generates 
roughly 138 trips per day.   

 
● Comments received July 16, 2020 from Chelsea Schnabel, City of North Bend, City 

Planner (541-756-8535 or cschanbel@northbendcity.org). 
 

The subject property is immediately adjacent City of North Bend city limits, land zoned for 
single-family dwelling use (R-7) and for airport uses including residential uses when 
outside of a noise impact area (A-Z).  That portion of the A-Z zoned parcel immediately 
adjacent to the North of what is now unimproved Connecticut Avenue could be developed 
with low or high-intensity residential use. 
 
Connecticut Avenue and Roosevelt Street are both currently classified in the City’s 
adopted TSP as local streets. 
 
There is an existing off-street path (part of our adopted Parks & Rec Master Plan) located 
immediately adjacent the site on the Airport property that connects the Airport Heights 
neighborhood to the Empire Lakes area. 
 

Engineering 
 
Updated Engineering comments received July 30, 2020 from Jessica Spann, (541.269.8918) as 
follows:  
 
Project comments are preliminary based on information provided with the Land Use Pre-
Application. All comments provided by the preparer should not be construed as a final finding. 
Final findings of the engineering staff shall be provided during the Land Use Process. 
 

Site Development (Grading/Cut/Fill) Project narrative states that approximately 8,300 CY 
of cut and 11,300 CY of fill, for a net balance of approximately 3,000 CY fill for this 
single-family development. Based on the project narrative a grading permit will be 
required. The submission of the grading permit can run concurrently with your Land Use 
application; however, you do so at your own risk. It will be the applicant’s responsibility 
to comply with Coos Bay Municipal Code (CBMC) 18.30 Site Grading and Erosion 
Control for cut and fill requirements.   

  



 

PRE-APPLICATION CONFERENCE NOTES   #187-20-000032-PLNG Page 6 | of 10  

 
 

1. Cut slopes shall be no steeper than two feet horizontal to one-foot vertical (2:1) 
unless a geological study prepared by an Oregon licensed geotechnical engineer 
or (depending upon the nature of the project) a certified engineering geologist is 
submitted which justifies that a steeper slope can be safely constructed and will 
not create a hazard to adjoining public or private property. The top of cut slopes 
shall not be made nearer to a site boundary line than one-fifth the height of cut, 
with a minimum of two feet and a maximum of 10 feet. Based on site plan it does 
not appear that setbacks comply with this requirement. Applicant shall confirm 
whether or not cut slopes exceed 2:1. 

 
The top of cut slopes shall not be made nearer to a site boundary line than one-
fifth the height of cut, with a minimum of two feet and a maximum of 10 feet. Based 
on site plan it does not appear that setbacks comply with this requirement. 
Applicant shall confirm whether or not cut slopes exceed 2:1. 

 
2. Fill slopes shall not exceed two feet horizontal to one-foot vertical (2:1) unless 

approved by a qualified Oregon licensed geotechnical engineer or (depending 
upon the nature of the project) a certified engineering geologist. The toe of fill 
slopes shall be setback from exterior property boundaries at least one-half the 
height of the fill with a minimum of two (2) feet and a maximum of 20 feet. Where 
a fill slope is to be located near the property boundary, precautions shall be taken 
to protect the adjoining property from damage as a result of such grading. These 
precautions may include but are not limited to:  
 

a. Additional setbacks.  
b. Provision for retaining or slough walls.   
c. Mechanical or chemical treatment of the fill slope surface 

to minimize erosion.  
d. Provisions for the control of runoff 

 
3. On the provided conceptual lot layout it appears the majority of the proposed work 

is to excavate (cut) the existing ground; however, If applicant is proposing to fill in 
excess of 12” then: A report prepared by an Oregon licensed geotechnical 
engineer, or (depending upon the nature of the project) a certified engineering 
geologist is required when fills in excess of 12 inches are planned within future 
building areas. The specified fill material shall be placed and compacted in 
accordance with the recommendations of the report. Any required testing shall be 
as recommended in the report  

 
Based on topography at the southern portion it appears that there is significant cut and 
there may need to be in place a retaining wall. Retaining walls may be required to be 
engineered, and calculations provided to support the design and installation thereof. Once 
more information such as location, height etc. can be provided, a determination on 
whether or not it is a permitted structure can be provided. However, if permits are required 
and thus engineering this will not be required at the Land Use phase. 
 
Drainage During the pre-application meeting it was stated that the vegetated detention 
swales with check dams for water quality treatment and controlled outflow will be 
changing. Once more information can be provided Engineering will provide further 
comments. 
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CBMC 18.25 Stormwater Management Systems states that all projects disturbing 1,000 
square feet or more shall incorporate permanent storm water management controls. 
Overall, the construction will be increasing the impervious area and site must maintain 
historic drainage conditions. Project will be required to submit a stormwater analysis for 
review and approval prior to issuance of Building Permits. Site must mitigate for any 
adverse impacts, and post project flows shall not exceed pre-project levels. Drainage 
from the site cannot adversely impact adjacent property’s, right of ways or downstream 
systems. 
 
The permanent storm water management controls must be installed onsite and 
maintained into perpetuity. Applicant must submit for review and approval an inspection 
and maintenance procedure manual for the permanent water quality features prior to 
Building Permit issuance. Once approved, these procedures will be recorded with a 
Declaration. The City will prepare the Declaration and the owner will be responsible for 
recording fees.  
 
Sanitary Sewer Project narrative states the proposed sanitary sewer shall be connected 
to the City of North Bend’s system. The applicant will be responsible to obtain the 
necessary approvals/permits from the City of North Bend for connecting to their system.  
 
In the pre-application meeting it was discussed that all sanitary sewer utilities will be 
private. It was determined that a sanitary sewer permit through the City would not be 
required for the connection of private laterals to the private sanitary sewer system.  
 
In the event that the applicant decides to connect to the City of Coos Bay sanitary sewer 
system the applicant will be required to provided additional information for further 
evaluation. In CBMC 18.20 Sanitary Sewers provides information for the design of public 
sanitary sewers. The following sanitary sewer design standards have been developed with 
the goals of proper sizing for current and future flows, correct installation for long life, ease 
of access for maintenance and repair while taking into account construction cost. 
 
Private sanitary sewers constructed on private property must be designed according to 
the Oregon Plumbing Specialty Code. 
 
Storm Sewer Project narrative does not reference any new storm drain connections 
associated with this project. Submitted conceptual lot layout does not portray any storm 
water improvements. If project does intend to add any new storm sewer infrastructure, this 
clarification must be submitted along with information as to how this discharge will not 
affect adjacent properties and/or right of ways with the Land Use Application.  
 
The conceptual lot layout did not show outfall locations. Drainage from the site cannot 
adversely impact adjacent property’s, right of ways or downstream systems. Once more 
information can be provided Engineering with provide further comments.   
 
Transportation Project narrative states that 13 single family residences are being 
proposed. Chapter 18.40 Traffic Impact Analysis Requirements: Applicants for 
development and redevelopment projects expected to create 20 or more residential units 
(e.g., single family residential lots, apartment/condo units) or 20,000 square feet or more 
of commercial/industrial space shall evaluate the project’s transportation system impacts 
in a transportation impact analysis (TIA). Therefore, a Traffic Impact Analysis will not be 
required 
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Road access Based on the pre-application meeting the applicant stated that the road 
would be Private. It was discussed to have rolled curbs versus City standard curbs. In the 
Coos Bay Municipal Codes Chapter 18.10.060 design exceptions it states the following: 
“A documented design exception is required for any design or construction deviation from 
the City design standards. Exceptions may be granted by public works upon evidence that 
such adjustments are in the public interest. Requirements for safety, function, fire 
protection, transit needs, appearance and maintainability based upon sound engineering 
and technical judgment must be fully met.” 
 
The City will not construct or add to its existing inventory of city-maintained streets or 
access roads unless they meet all standards provided in CBMC 18.15.010. However, in 
cases where public street standards cannot be met, the developer may elect, with 
concurrence by public works, to construct a privately maintained access road to serve an 
infill development. Said privately maintained access road shall be constructed on private 
property. 
 
Privately maintained streets and access roads may be developed exclusively within 
private property and the following conditions shall apply: 1) The maximum number of 
dwelling units potentially served by the access road shall be three. Streets having the 
potential to serve more than three dwelling units must meet the requirements in CBMC 
18.15.010 and the City of Coos Bay Transportation System Plan. 
 
The applicant must adhere to the: “City of Coos Bay Transportation System Plan” 
prepared for the City of Coos Bay by DKS Associates, and adopted in January 2004 & 
CBMC 18.15 Transportation Facilities. However, work has been underway to update the 
City’s TSP from 2004. A draft 2020 TSP document has been prepared and goes to council 
August 18th. It will then be adopted sometime in August or September. Depending on when 
your Land Use applications are deemed technically complete will depend on which TSP 
you are required to adhere to. 
 
Demolition: There are no buildings currently on the property therefore, project does not 
need a demolition permit.  

 
Offsite Improvements Project narrative states access through the City of North Bend. 
Permissions to perform the offsite work for properties (tax lot 400) not owned by the 
applicant must be obtained prior to Building Permit issuance. It is the applicant’s 
responsibility to obtain all approvals from the City of North Bend prior to submitting building 
permits. 
 
The following permits, permissions and information are not required at the time of the Land 
Use Application but will be required when building permits are submitted: 
 
• A right of way use permit will be required for all work in the City right of way 

(Maxwell Road). 
• The applicant is responsible to obtain all necessary permissions to construct the 

13 single family residences on subject property (Tax Lot 100) and to construct on 
adjacent Tax Lot 400, as marked in the plans. 

• The easement for purposes of ingress and egress, street improvements, curbs, all 
underground and overhead utilities that was provided with the pre-application does 
not appear to transfer to a new owner of the property. This will need to be further 
vetted out providing documentation that this does transfer to the new owner. In the 
event this does not transfer to the new property owner it is the applicant’s 
responsibility to acquire appropriate easements for purposes of ingress and egress 
on affected lots. 
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• It does not appear that there are any trees that will be removed from the right of 
way (Maxwell Road). If trees in the right of way are to be removed a Tree Removal 
request is required and will be processed through the tree board.  

• In the pre-application meeting it was discussed a potential vacation of Maxwell. 
The applicant with be required to go through the vacation process.  

 
COORDINATION WITH OTHER AGENCIES 
 
• Applicant will be responsible to obtain plumbing and electrical permits through 

the state. 
• Applicant will be responsible to obtain utility approvals from the appropriate utility 

(Coos Bay North Bend Water Board, NW Natural, Pacific Power, etc.) 
• Applicant is responsible to obtain all required regulatory approvals from the 

appropriate entity including but not limited to Department of Environmental 
Quality, Army Corps of Engineers, Fish and Wildlife, State Historic Preservation 
Office, Department of State Lands, local tribes, etc. 

 
GENERAL NOTE The North arrow on the conceptual lot layout appears to be incorrect. 
 

 
Building Codes 
 
Comments received on July 15, 2020 from Building Official Mike Smith (541.269.8918) indicated 
the following: 
 
● Site work for permanent cut and/or fill slopes shall not be steeper than one-unit vertical in 

two-units horizontal. (50% slope) *Note: Deviation from this requirement may be permitted 
only upon presentation of an approved soil investigation report. (OSSC 3304 & 1803). 

• Excavation, grading and fill soils supporting footings, foundations or surcharges shall be 
designed, installed and tested per ORSC R401.2 & R403, and OSSC 1804, 3304 & 
1705.6. (Geo-technical report, along with compaction tests.) 

● Provide and maintain approved erosion control measures. 
 
Fire Protection and Access 
Comments received July 27, 2020 from Fire Chief Mark Anderson (541.269.1191) indicated the 
following:  All references are from the 2019 Oregon Fire Code:  
 
• Gated access must provide fire department access. Oregon Fire Code D103.5 items 1-8 

addresses access gates. The best, and most common practice would be to install with the 
key pad (for the occupants) a Knox key override. Knox is a private company that provides 
locking systems with a single key for the local fire department use. It allows us to not need 
a special code or keep dozens of keys to different locations. Of note, per OFC, a single 
gate shall have an opening width of not less than 20 feet or, if the roadway is split into an 
entrance and exit with a gate for each, the gate width shall be at least 12 feet. 

• The proposed access road width of 28 feet is acceptable. (Table D103.4) 
• The access road is not to exceed 10 percent grade. (Appendix D103.2) 
• The road surface must be paved with asphalt or concrete to provide an all-weather surface 

and constructed to support a load of 75,000 lbs. (Appendix D102.1)  
• The cul-de-sac must have a minimum diameter of 96 feet. (Table D103.4) 
• Hammerhead dimensions are also covered in OFC Appendix D. The sides of the 

hammerhead are to be 120 feet in total length (60 feet per side from center). The 
hammerhead must comply with the design (width and construction) as previously identified 
in the roadway standard. 
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● A hydrant able to produce at least 1000 gallons per minute (provided structures are less 
than 3600 square feet) must be installed within 250 feet of each building lot. (Table B105.1 
and Table C102.1).  If structures exceed 3600 square feet, the required fire flow increases. 
Up to 4,800 square feet would require 1,750 gallons per minute. If the structure is equipped 
with an automatic fire sprinkler system meeting NFPA 14R or 14D, the flow requirement 
stays at 1000 GPM regardless of the size of the structure. 

 
Operations 

 
Operations will review the possibility of vacating the portion of Maxwell Road abutting the 
applicant’s property at Tax Lot #400.  Upon consideration staff will advise the applicant, and they 
can decide if they wish to proceed. At that time staff will provide the application and related 
information on the process and application fees.  
 
Planning 
 
While not required, planning staff encourage applicant examination of the City’s Accessory 
Dwelling unit, Zero Lot Line Development and Planned Unit Development regulations. These 
regulatory tools provide layout, design and composition options for the proposed subdivision. 
These regulatory tools can be beneficial in doubling housing potential and affording creative and 
functional subdivision design. A hard copy of each is attached. Planning Staff is available to 
discuss in further detail. 
 
● The proposed 13 lot subdivision indicates a proposed flag lot, which must meet the 

following standard.  
 

17.367.040 Approval criteria for a preliminary plat. 
(3) Flag lots are discouraged. When allowed, flag lots shall comply with the following 
standards: 

(a) The flag pole shall provide an all-weather surface with an unobstructed vertical 
clearance of at least 13 feet six inches. The improved surface shall be at least 20 
feet wide and be marked and signed as a fire lane. 
(b) The pole portion of the flag lot does not count toward the minimum lot size. 
(c) If the length of the flagpole is more than 150 feet, the applicant shall provide a 
turn-around at the end of the driveway in conformance with the current adopted 
edition of the International Fire Code, and structures on the lot shall incorporate a 
fire-hazard warning, including a hard-wired, back-up smoke detector, and a 
sprinkler system. 
(d) Where flag lots are not provided but access easements across abutting 
properties to public or private rights-of-way are provided, the applicable city 
engineering standards shall apply.  
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Lot, flag – A lot the developable portion of which is located behind another lot that has 
normal street frontage. A flag lot includes a strip of land that goes out to the public right-
of-way street for public access. As shown on the Lot, Flag Exhibit below, there are two 
distinct parts to a flag lot: the flag which comprises the actual building site located behind 
another lot, and the pole which provides access from the street to the flag. 
A flag lot generally results from the division of a large lot that does not have sufficient 
width for division into two lots that would both have normal frontage onto the street. 
Creation of a flag lot is subject to additional standards in this code. 
 

● As noted in CBMC Subdivisions (CBMC 17.367.060) Any construction proposed prior to 
final plat approval, required bonding as follows: 

 
(1) In lieu of the completion of any required public improvements prior to approval of a 
final plat, the city may accept a bond, in an amount of at least 125 percent of the estimated 
cost of construction of the public improvements in question, as certified by a professional 
engineer and accepted by the public works and community development director, or their 
designee, and with surety and conditions satisfactory to the engineer, or other secure 
method as the engineer may require, providing for and securing to the city the actual 
construction and installation of such improvements within a period specified by the 
engineer, and specified in the bond or other agreement; and to be enforced by the 
engineer by appropriate legal and equitable remedies. 

 
(2) Construction shall not start prior to the public works department signing and approving 
both the construction plans and the final plat survey computations; except that rough 
grading operations may proceed before the plans are approved by the engineer under the 
following conditions: 
 

(a) The grading plan is submitted separately, along with an application 
for the grading permit. 

(b) The grading plan is in conformance with the approved preliminary plat. 
(c) The grading plan, if applicable, will not be in substantial conflict with 

the street profiles and drainage structure plans. 
(d) The grading permit, if applicable, is issued. 

 
Coordination outside agencies 
 
Applicant is responsible to obtain plumbing and electrical permits through the state. Applicant will 
be responsible to obtain utility approvals from the appropriate utility (Coos Bay North Bend Water 
Board, NW Natural, Pacific Power, etc.).  
 
● Comments on July 23, 2020 via email, from Matt Whitty, Engineering Manager, Coos Bay-

North Bend Water Board (541.267.3128 Ext 232 or email at matt_whitt@cbnbh2o.com)  
 

The applicant’s engineer has contacted the Water Board.  They were informed that water 
is available for the proposed development and to make a determination on line sizing and 
connection to the Waterboard system, they need a fire flow requirement from Chief 
Anderson for the large residential structures proposed for the development. 
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● Pacific Power, indicated if the site owner is requesting that Pacific Power give 

input/comment on this proposed rebuild, please have their designer/engineering group or 
site owner call our business center to get a request started with Pacific Power (Ph.# 888-
221-7070).  

 
The applicant will be contacted after they have called in a request through our business 
center.  Also, their designer can utilize our online ESR manual, available at: 
http:www.pacifipower.net/esr. 

 
● Applicant is responsible to obtain all required regulatory approvals from the appropriate 

entity including but not limited to Department of Environmental Quality, Army Corps of 
Engineers, Fish and Wildlife, Department of State Lands, local tribes, ODOT, etc. 

 
• Comments received via email on July 9, 2020 from Micah Horowitz, AICP ODOT Region 

3 | Senior Transportation Planner.  
 

The proposal is about a mile from the nearest ODOT managed roadway and should not 
significantly affect our facilities. 

 
• State permits include plumbing and electrical. State Building Codes Office is located at 

1155 S 5th Street, Coos Bay (DMV building) #541-266-1098. 
 
General Standards 
 
• Noise: The noise level shall not exceed permitted levels measured at the appropriate 

measuring points established by the Oregon Department of Environmental Quality. If there 
is doubt that the proposed use will violate these standards or if a valid compliant has been 
registered about the level of noise, the owner or agent may be required to how written 
compliance with state regulations. Construction noise is also regulated by CBMC Chapter 
9.20 Unreasonable noise.  

 
• Byproducts: There shall be no emissions, odor, gas, mist, vapor, pollen, soot, carbon, 

acid, smoke, fume, dust, particulate matter, or other air, water, or land pollution which 
exceeds permitted levels of local, state, or federal regulations. If there is doubt that the 
proposed use will violate these standards or if a valid complaint has been registered about 
possible pollution, the owner or agent may be required to show written compliance with 
state regulations.  

 
If there are questions, please do not hesitate to contact me.  
 
Respectfully submitted, 
 
 
 
 
Debbie Erler, Planner II 
City of Coos Bay 
Community Development  
Ph. 541-269-1181 Ext 2259 
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CITY OF COOS BAY Permit No. ___________________-PW 
Public Works & Community Development Department 
500 Central Avenue, Coos Bay, Oregon 97420  Date Received:  ___________________  
Phone 541-269-8918 Fax 541-269-8916  

RIGHT OF WAY VACATION APPLICATION 

Applicant/Owner Name: 
Address: 
City State ZIP:

Phone:  
Email:  

Purpose Statement: 
The purpose for which the RIGHT OF WAY vacation is proposed: 
______________________________________________________________________________________
______________________________________________________________________________________ 
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________ 

Application Requirements: 
1. Preapplication meeting

An in-person pre-application meeting is required to submit a right of way vacation application. A base fee of $954, plus a 5% technology fee,
and the information in section 2 of this form is required. Additional fees may be required based on RIGHT OF WAY impacts.  You will 
meet with the Public Works Operations Administrator or his designee  to review the application for completeness. Only
complete applications will be accepted.

2. Submittal requirements with the Right of Way Vacation Application
a) A written summary of the purpose and justification for the vacation. 

b) A map of the ground proposed to be vacated, and if applicable, a plat showing the proposed manner of re-platting or rededication. 
(Map can be provided by the City)

c) A notarized statement of the Applicant that owners of the “real property affected thereby ,” as defined below, have
been notified of the pending request before the City. Attached to this statement shall be a copy of the notice provided
and a list of the property owners notified, which includes their name(s), mailing address, situs address, and map and
tax lot number of the real property affected. ORS 271.080 defines real property affected thereby as “land lying on either 
side of the street or portion of land proposed to be vacated and extending laterally to the next street that serves as a parallel 
street, but in any case not to exceed 200 feet, and the land for a like lateral distance on either side of the street for 400 feet 
along its course beyond each terminus of the part proposed to be vacated. Where a street is proposed to be vacated to its 
termini, the land embraced in an extension of the street for a distance of 400 feet beyond each terminus shall also be counted.” 
(See attached sample) 

d) Written consent of abutting property owners and two-thirds of the property owners affected thereby (if required). (See attached
samples)

e) A legal description for each affected property (if required). 

f) A metes and bounds survey of the area to be vacated (if required, the cost will be at the Applicant’s expense). 

The undersigned property owner(s) hereby authorizes the filing of this application, and authorizes on site review by authorized staff.  I hereby agree to 
comply with all code requirements applicable to my application.  Acceptance of this application does not infer a complete submittal.  All amendments to 
the Coos Bay Development Code and to other regulations adopted after the application is approved shall be enforced where applicable.  Approved 
applications and subsequent development is not vested under the provisions in place at the time of the initial application. 
The undersigned acknowledges and agrees that submittal of this application does not constitute approval of the request and further understands the 
application is subject to review and approval under CBMC Chapter 12.45. 

Applicant’s signature Date Owner’s signature (required) Date 

Public
Works & 
Developmen
t Dept.

( p lea s e  p r i n t )  

Proposed Vacation Area/Address:�@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

hailey@sheldonplanning.com
cc:
bwoodruff01@gmail.com
redmoonaz@aol.com

Applicant: Hailey Sheldon 
Sheldon Planning LLC 
444 N. 4th Street
Coos Bay OR 97420 

(541) 968-4686Owner: Red Moon Devmpt.
6589 S Kings Ranch Rd
Ste 103J, Box 6
Gold Canyon AZ 85118

Maxwell Street ROW (see attached map)

See attached.

09/11/2020
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Sheldon Planning LLC  |  444 N 4th Street, Coos Bay Oregon 97420  |  (541) 968-4686 

September 14, 2020 
City of Coos Bay 
Planning Dept. 
500 Central Avenue 
Coos Bay, OR 97420 
cc: derler@coosbay.org 
 
Re: Placeholder for Stormwater Easement 
 
To Whom It May Concern: 
 
The applicant has received confirmation from the North Bend Airport that they will allow a 15’ 
foot easement for maintenance of the applicant’s proposed stormwater overflow. 
 
This easement paperwork will be submitted to the City of Coos Bay and the City of North Bend 
when it has been completed.  
 
Thank you, 
 
 
 
Hailey Sheldon 
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CITY  OF  NORTH BEND 
CITY  COUNCIL  AGENDA  ACTION  SHEET 

Date :  June 23, 2020  Agenda Number : 7 

Agenda Title : Agreement to serve with Utilities, and allow opening 
(full improvements) of 156 feet of Connecticut Ave. in 
North Bend. 

Presented  By : Ralph Dunham- Public Works Director.       

Explanation : 

In summer of 2019 City staff was approached by a prospective buyer of 
TL 200 T25S R13W S8 which is the property west of the airport in the 
City of Coos Bay (old Navy Trap Range) north and west of the westerly 
end of Connecticut St.  The purchaser advised he was looking at 
sanitary sewer services options, along with access to the property.   
Currently Connecticut Ave. in unimproved from the end of Roosevelt 
Ave., west to Coos Bay City Limits.  The parcel is currently accessed 
over an existing gated gravel road in Connecticut Ave. right of way 
approximately 120 feet in length, or through Maxwell Ln in Coos Bay 
through a gated gravel road approximately 870 feet in length. The site 
elevation is such that sanitary sewer would require pumping to either 
City, North Bend system approximately half the distance from the 
property, and similar features with all other utilities.  Brad Woodruff of 
Red Moon Development therefore during his due diligence in 
purchasing the property contacted staff to see if, and with what 
requirements if known, the property could be served through 
connection to the City of North Bend.   Mr. Woodruff was told at that 
time that it would require City Council approval, and development 
would be required to meet City Standards, however with Council 
approval, and after I conducted preliminary investigation into capacity 
issues (none found at that time), with agreement from the City of Coos 
Bay he could conceivably connect utilities and street improvements to 
the City of North Bend.  Coos Bay staff indicated they had no issues 
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either way he chose to connect.  Mr. Woodruff subsequently purchased 
the property. 

Mr. Woodruff submitted a letter last week requesting connection to the 
City of North Bend utilities, and approval to submit plans for improving 
Connecticut Ave. to access his property.   Mr. Woodruff’s intended 
development now is a 14-unit residential subdivision development (see 
attached preliminary plan).  The obvious reason for this request is the 
extent of development required – North Bend is developed much closer 
to the property.  Terence discussed possible annexation with Mr. 
Craddock, City of Coos Bay, however Coos Bay is not interested in 
giving up the tax income.   

I have reviewed this preliminary proposal in relation to potential 
impacts to the City of North Bend.  Utility services provided by the City 
of North Bend are sanitary sewer and storm water.  We have a 24” 
storm line directly adjacent to the property (approx. 15’ east on airport 
property) and a sanitary sewer pump station located 120 feet east of the 
property which was originally constructed by Mag 7 Enterprises (Sea 
Breeze Subdivision), and was designed to serve their 60 lot subdivision, 
Benny Hempstead’s 11 lot subdivision, and included 20 dwellings on 
Wayne Shrunk’s property south of Palm Island (Benny’s subdivision), 
which all 3 provided proportionate funding for the pump station in 2006 
(91 dwelling units).  To date, 56 lots are developed, and the pump 
station is running at less than half capacity (theoretical capacity is 150- 
170 units).  The capacity of the pump station as well as the collection 
system and treatment plant allow for this additional connection.  Our 
agreement with Coos Bay indicates who ever supplies service collects 
fees, and is responsible for maintenance of the utility.  Initial connection 
fees for 15 units would be $9,600 and annual sewer fees over 
$5,400/year.  I assume we could collect our storm water fees also – as we 
are serving the property and could make it a condition of approval 
(approx. $800/year). 

Coos Bay would receive the property taxes from this project, as well as 
franchise fees and gas tax revenues, supply police and fire protection.  
The portion of Connecticut Ave. improved would be ours to maintain.  
Based upon a pavement replacement plan every 20 years, minor 
maintenance of curb etc.    Current pavement costs and miscellaneous 
maintenance for the short extension of Connecticut Ave. would be 
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approximately $20,000 every 20 years (bid cost on Sherman is $3.75/sf 
for removal & replacement).   A sinking fund value (3% inflation, 5% 
earnings rate) would require an annual payment of $823.20 per year for 
the maintenance cost associated with this street.  We should add 
however a minimum of $300/year for annual maintenance activities 
associated with owning a street.  Traffic generated from this 
development will obviously be utilizing North Bend streets, however 
other than additional use of Roosevelt Ave., would likely be using our 
streets anyway.  Estimated daily volume of traffic is 148 vehicles per 
day, less than the 500 vpd which triggers a traffic study in our 
ordinance.   

Assuming appropriate user fees (sewer and drainage) are charged, no 
initial cost to the City (developer funds all improvements) and a 
condition of the development paying an annual street maintenance fee 
of approximately $1,100/year, I see no issues with authorizing the 
opening of Connecticut Ave. and providing utility service to this 
property. 

Fiscal  Impact : Current value $6,200 per year in utility fees, and 
$1,100 per year in street maintenance fees. 

Staff Recommendation:  To allow Red Moon Development to open City of 
North Bend right of way to City standards and connect to City of North 
Bend Utilities based upon the condition of a street maintenance fee and 
storm user fees be paid to the City of North Bend (sanitary sewer is already 
addressed in our IGA with the City of Coos Bay).  

Council Action:  Connecticut Ave. Improvements & Connection. 

 Passed        Tabled           Failed 
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From: Ralph Dunham rdunham@northbendcity.org
Subject: RE: Next Steps: Bluffs Subdivision

Date: September 23, 2020 at 3:27 PM
To: Hailey Sheldon hailey@sheldonplanning.com, Derek Windham emap@northbendcity.org
Cc: Dan Kyelberg mdkconst12@hotmail.com

Hailey:
 
Steps are as follows:
 
Submit with a right of way use application the street design for Connecticut, including
drainage plan for the public portion of the street, and any utilities to be located within the
public street, including details for any required signage, ADAAG accessibility, etc.
 
Submit with DEQ approval the sanitary sewer design, connection details to our system,
and clearly demarking the publicly maintained portion.
 
Submit connection details to our storm sewer for the drainage line from the subdivision.
 
Submit specifications for construction related to any of the public improvements.
 
Next we review, comment, require modifications as necessary, and approve for
construction.
 
You then build these facilities, with required documentation and city inspection as
necessary.
 
You then submit record drawings of the constructed facilities, any O & M information
necessary and the City does a final inspection.
 
You then complete any items noted as deficient, and City staff forward to City Council
with a recommendation for acceptance (or not if improperly constructed) for
maintenance.  At that point you are complete.
 
Ralph Dunham, PE, PLS, CWRE
Director of Public Works
P.O. Box B, North Bend OR, 97459
(541) 756-8586
rdunham@northbendcity.org
 
 
From: Hailey Sheldon <hailey@sheldonplanning.com> 
Sent: Wednesday, September 23, 2020 12:59 PM
To: Ralph Dunham <rdunham@northbendcity.org>; Derek Windham
<emap@northbendcity.org>
Cc: Dan Kyelberg <mdkconst12@hotmail.com>
Subject: Next Steps: Bluffs Subdivision
 
Ralph and Derek: please let me know what additional steps Red Moon Development
must complete in order to do the work they have proposed in the Connecticut ROW, to
serve the Bluffs subdivision. I’ve attached the June 23rd agreement from the North Bend
City Council, to serve the proposed development w/ utilities and allow the improvement of



City Council, to serve the proposed development w/ utilities and allow the improvement of
156 feet of Connecticut Ave. We’ve submitted our application for subdivision, site
development, and the vacation of Maxwell Street to the City of Coos Bay; that application
is here.
 
Let me know what’s next with North Bend. 
 
Thanks for your help.
 
Best,
 
hs
 
Hailey Sheldon
Sheldon Planning
444 N 4th Street | Coos Bay Oregon
(541) 968-4686 | hailey@sheldonplanning.com
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Summary for Subcatchment 2S: QUALITY

Runoff = 0.51 cfs @ 7.90 hrs,  Volume= 0.166 af,  Depth> 1.52"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2-yr-QUAL Rainfall=1.75"

Area (sf) CN Description
* 17,293 98 Paved roads w/curbs & sewers, HSG A

32,500 98 Roofs, HSG C
2,660 98 Paved roads w/curbs & sewers, HSG A
4,521 98 Paved parking, HSG A

56,974 98 Weighted Average
56,974 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.8 300 0.0200 1.79 Sheet Flow, IMPERV
Smooth surfaces   n= 0.011   P2= 3.50"

1.7 300 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

4.5 600 Total

Subcatchment 2S: QUALITY

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.55
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0.45

0.4
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0.15
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0

Type IA 24-hr
2-yr-QUAL Rainfall=1.75"

Runoff Area=56,974 sf
Runoff Volume=0.166 af

Runoff Depth>1.52"
Flow Length=600'

Slope=0.0200 '/'
Tc=4.5 min

CN=0/98

0.51 cfs
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Hydrograph for Subcatchment 2S: QUALITY

Time
(hours)

Precip.
(inches)

Perv.Excess
(inches)

Imp.Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00 0.00
1.00 0.03 0.00 0.00 0.00
1.50 0.06 0.00 0.00 0.01
2.00 0.09 0.00 0.01 0.02
2.50 0.12 0.00 0.02 0.03
3.00 0.14 0.00 0.03 0.04
3.50 0.17 0.00 0.05 0.05
4.00 0.20 0.00 0.07 0.06
4.50 0.24 0.00 0.10 0.07
5.00 0.27 0.00 0.12 0.08
5.50 0.32 0.00 0.16 0.09
6.00 0.36 0.00 0.20 0.11
6.50 0.41 0.00 0.24 0.13
7.00 0.47 0.00 0.29 0.14
7.50 0.54 0.00 0.36 0.20
8.00 0.74 0.00 0.54 0.50
8.50 0.84 0.00 0.64 0.20
9.00 0.91 0.00 0.70 0.16
9.50 0.96 0.00 0.75 0.13

10.00 1.01 0.00 0.80 0.12
10.50 1.05 0.00 0.84 0.11
11.00 1.09 0.00 0.88 0.10
11.50 1.13 0.00 0.92 0.09
12.00 1.16 0.00 0.95 0.08
12.50 1.20 0.00 0.98 0.09
13.00 1.23 0.00 1.01 0.08
13.50 1.26 0.00 1.04 0.08
14.00 1.29 0.00 1.07 0.08
14.50 1.32 0.00 1.10 0.08
15.00 1.35 0.00 1.13 0.07
15.50 1.37 0.00 1.16 0.07
16.00 1.40 0.00 1.18 0.07
16.50 1.43 0.00 1.21 0.07
17.00 1.45 0.00 1.24 0.07
17.50 1.48 0.00 1.26 0.07
18.00 1.50 0.00 1.28 0.06
18.50 1.53 0.00 1.31 0.06
19.00 1.55 0.00 1.33 0.06
19.50 1.58 0.00 1.35 0.06
20.00 1.60 0.00 1.38 0.06
20.50 1.62 0.00 1.40 0.06
21.00 1.64 0.00 1.42 0.05
21.50 1.66 0.00 1.44 0.05
22.00 1.68 0.00 1.46 0.05
22.50 1.70 0.00 1.48 0.05
23.00 1.72 0.00 1.49 0.05
23.50 1.73 0.00 1.51 0.04
24.00 1.75 0.00 1.53 0.04
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Summary for Pond 3P: (new Pond)

Inflow Area = 1.308 ac,100.00% Impervious,  Inflow Depth > 1.52"    for  2-yr-QUAL event
Inflow = 0.51 cfs @ 7.90 hrs,  Volume= 0.166 af
Outflow = 0.14 cfs @ 9.22 hrs,  Volume= 0.166 af,  Atten= 73%,  Lag= 79.4 min
Discarded = 0.14 cfs @ 9.22 hrs,  Volume= 0.166 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 63.13' @ 9.22 hrs   Surf.Area= 1,422 sf   Storage= 1,294 cf

Plug-Flow detention time= 75.6 min calculated for 0.166 af (100% of inflow)
Center-of-Mass det. time= 74.3 min ( 759.4 - 685.1 )

Volume Invert Avail.Storage Storage Description
#1 62.00' 3,658 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
62.00 852 0 0
63.00 1,361 1,107 1,107
64.00 1,810 1,586 2,692
64.50 2,055 966 3,658

Device Routing     Invert Outlet Devices
#1 Discarded 62.00' 4.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 50.00'   
#2 Primary 63.50' 12.0" Vert. Orifice/Grate    C= 0.600   

Discarded OutFlow  Max=0.14 cfs @ 9.22 hrs  HW=63.13'   (Free Discharge)
1=Exfiltration  ( Controls 0.14 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=62.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 3P: (new Pond)

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=1.308 ac
Peak Elev=63.13'
Storage=1,294 cf

0.51 cfs

0.14 cfs

0.14 cfs

0.00 cfs
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Hydrograph for Pond 3P: (new Pond)

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 62.00 0.00 0.00 0.00
0.50 0.00 0 62.00 0.00 0.00 0.00
1.00 0.00 0 62.00 0.00 0.00 0.00
1.50 0.01 2 62.00 0.01 0.01 0.00
2.00 0.02 5 62.01 0.02 0.02 0.00
2.50 0.03 8 62.01 0.03 0.03 0.00
3.00 0.04 10 62.01 0.04 0.04 0.00
3.50 0.05 12 62.01 0.05 0.05 0.00
4.00 0.06 15 62.02 0.06 0.06 0.00
4.50 0.07 17 62.02 0.06 0.06 0.00
5.00 0.08 20 62.02 0.08 0.08 0.00
5.50 0.09 31 62.04 0.08 0.08 0.00
6.00 0.11 60 62.07 0.08 0.08 0.00
6.50 0.13 122 62.14 0.09 0.09 0.00
7.00 0.14 188 62.21 0.09 0.09 0.00
7.50 0.20 314 62.33 0.10 0.10 0.00
8.00 0.50 903 62.85 0.13 0.13 0.00
8.50 0.20 1,207 63.07 0.14 0.14 0.00
9.00 0.16 1,287 63.13 0.14 0.14 0.00
9.50 0.13 1,285 63.13 0.14 0.14 0.00

10.00 0.12 1,253 63.11 0.14 0.14 0.00
10.50 0.11 1,200 63.07 0.14 0.14 0.00
11.00 0.10 1,141 63.03 0.14 0.14 0.00
11.50 0.09 1,072 62.97 0.13 0.13 0.00
12.00 0.08 993 62.91 0.13 0.13 0.00
12.50 0.09 915 62.86 0.13 0.13 0.00
13.00 0.08 840 62.80 0.12 0.12 0.00
13.50 0.08 769 62.74 0.12 0.12 0.00
14.00 0.08 696 62.68 0.12 0.12 0.00
14.50 0.08 627 62.62 0.11 0.11 0.00
15.00 0.07 561 62.56 0.11 0.11 0.00
15.50 0.07 498 62.51 0.11 0.11 0.00
16.00 0.07 437 62.45 0.10 0.10 0.00
16.50 0.07 379 62.40 0.10 0.10 0.00
17.00 0.07 323 62.34 0.10 0.10 0.00
17.50 0.07 270 62.29 0.09 0.09 0.00
18.00 0.06 218 62.24 0.09 0.09 0.00
18.50 0.06 169 62.19 0.09 0.09 0.00
19.00 0.06 121 62.14 0.09 0.09 0.00
19.50 0.06 76 62.09 0.08 0.08 0.00
20.00 0.06 32 62.04 0.08 0.08 0.00
20.50 0.06 15 62.02 0.06 0.06 0.00
21.00 0.05 14 62.02 0.05 0.05 0.00
21.50 0.05 14 62.02 0.05 0.05 0.00
22.00 0.05 13 62.02 0.05 0.05 0.00
22.50 0.05 13 62.02 0.05 0.05 0.00
23.00 0.05 13 62.01 0.05 0.05 0.00
23.50 0.04 12 62.01 0.05 0.05 0.00
24.00 0.04 12 62.01 0.04 0.04 0.00
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Summary for Subcatchment 2S: QUALITY

Runoff = 1.71 cfs @ 7.88 hrs,  Volume= 0.573 af,  Depth> 5.25"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  25-yr Rainfall=5.50"

Area (sf) CN Description
* 17,293 98 Paved roads w/curbs & sewers, HSG A

32,500 98 Roofs, HSG C
2,660 98 Paved roads w/curbs & sewers, HSG A
4,521 98 Paved parking, HSG A

56,974 98 Weighted Average
56,974 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.8 300 0.0200 1.79 Sheet Flow, IMPERV
Smooth surfaces   n= 0.011   P2= 3.50"

1.7 300 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

4.5 600 Total

Subcatchment 2S: QUALITY

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type IA 24-hr
25-yr Rainfall=5.50"

Runoff Area=56,974 sf
Runoff Volume=0.573 af

Runoff Depth>5.25"
Flow Length=600'

Slope=0.0200 '/'
Tc=4.5 min

CN=0/98

1.71 cfs
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Hydrograph for Subcatchment 2S: QUALITY

Time
(hours)

Precip.
(inches)

Perv.Excess
(inches)

Imp.Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00 0.00
0.50 0.05 0.00 0.00 0.01
1.00 0.11 0.00 0.02 0.06
1.50 0.19 0.00 0.06 0.14
2.00 0.28 0.00 0.13 0.17
2.50 0.36 0.00 0.20 0.20
3.00 0.45 0.00 0.27 0.20
3.50 0.54 0.00 0.35 0.22
4.00 0.64 0.00 0.45 0.25
4.50 0.74 0.00 0.54 0.27
5.00 0.86 0.00 0.65 0.30
5.50 0.99 0.00 0.78 0.35
6.00 1.13 0.00 0.92 0.38
6.50 1.30 0.00 1.09 0.45
7.00 1.47 0.00 1.25 0.47
7.50 1.71 0.00 1.48 0.67
8.00 2.34 0.00 2.11 1.65
8.50 2.64 0.00 2.41 0.64
9.00 2.86 0.00 2.63 0.52
9.50 3.02 0.00 2.79 0.41

10.00 3.17 0.00 2.94 0.38
10.50 3.31 0.00 3.07 0.34
11.00 3.43 0.00 3.20 0.32
11.50 3.55 0.00 3.31 0.30
12.00 3.65 0.00 3.42 0.27
12.50 3.76 0.00 3.52 0.28
13.00 3.86 0.00 3.62 0.26
13.50 3.95 0.00 3.72 0.25
14.00 4.05 0.00 3.81 0.24
14.50 4.14 0.00 3.91 0.24
15.00 4.23 0.00 4.00 0.24
15.50 4.32 0.00 4.08 0.23
16.00 4.41 0.00 4.17 0.23
16.50 4.49 0.00 4.25 0.22
17.00 4.57 0.00 4.34 0.21
17.50 4.65 0.00 4.42 0.21
18.00 4.73 0.00 4.49 0.20
18.50 4.80 0.00 4.57 0.20
19.00 4.88 0.00 4.64 0.19
19.50 4.95 0.00 4.71 0.19
20.00 5.02 0.00 4.78 0.18
20.50 5.09 0.00 4.85 0.18
21.00 5.15 0.00 4.92 0.17
21.50 5.22 0.00 4.98 0.16
22.00 5.28 0.00 5.04 0.16
22.50 5.34 0.00 5.10 0.15
23.00 5.39 0.00 5.16 0.15
23.50 5.45 0.00 5.21 0.14
24.00 5.50 0.00 5.26 0.14
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Summary for Pond 3P: (new Pond)

Inflow Area = 1.308 ac,100.00% Impervious,  Inflow Depth > 5.25"    for  25-yr event
Inflow = 1.71 cfs @ 7.88 hrs,  Volume= 0.573 af
Outflow = 1.61 cfs @ 8.01 hrs,  Volume= 0.532 af,  Atten= 6%,  Lag= 7.6 min
Discarded = 0.20 cfs @ 8.01 hrs,  Volume= 0.302 af
Primary = 1.41 cfs @ 8.01 hrs,  Volume= 0.230 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 64.13' @ 8.01 hrs   Surf.Area= 1,874 sf   Storage= 2,934 cf

Plug-Flow detention time= 100.3 min calculated for 0.530 af (93% of inflow)
Center-of-Mass det. time= 47.1 min ( 699.5 - 652.4 )

Volume Invert Avail.Storage Storage Description
#1 62.00' 3,658 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
62.00 852 0 0
63.00 1,361 1,107 1,107
64.00 1,810 1,586 2,692
64.50 2,055 966 3,658

Device Routing     Invert Outlet Devices
#1 Discarded 62.00' 4.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 50.00'   
#2 Primary 63.50' 12.0" Vert. Orifice/Grate    C= 0.600   

Discarded OutFlow  Max=0.20 cfs @ 8.01 hrs  HW=64.13'   (Free Discharge)
1=Exfiltration  ( Controls 0.20 cfs)

Primary OutFlow  Max=1.41 cfs @ 8.01 hrs  HW=64.13'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 1.41 cfs @ 2.70 fps)
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Pond 3P: (new Pond)

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.308 ac
Peak Elev=64.13'
Storage=2,934 cf

1.71 cfs

1.61 cfs

0.20 cfs

1.41 cfs
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Hydrograph for Pond 3P: (new Pond)

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 62.00 0.00 0.00 0.00
0.50 0.01 1 62.00 0.00 0.00 0.00
1.00 0.06 14 62.02 0.05 0.05 0.00
1.50 0.14 71 62.08 0.08 0.08 0.00
2.00 0.17 194 62.21 0.09 0.09 0.00
2.50 0.20 356 62.38 0.10 0.10 0.00
3.00 0.20 530 62.54 0.11 0.11 0.00
3.50 0.22 701 62.68 0.12 0.12 0.00
4.00 0.25 906 62.85 0.13 0.13 0.00
4.50 0.27 1,132 63.02 0.14 0.14 0.00
5.00 0.30 1,391 63.20 0.15 0.15 0.00
5.50 0.35 1,709 63.41 0.16 0.16 0.00
6.00 0.38 2,038 63.62 0.23 0.17 0.06
6.50 0.45 2,223 63.73 0.40 0.17 0.23
7.00 0.47 2,255 63.75 0.44 0.17 0.26
7.50 0.67 2,366 63.82 0.58 0.18 0.41
8.00 1.65 2,933 64.13 1.61 0.20 1.41
8.50 0.64 2,518 63.90 0.82 0.18 0.64
9.00 0.52 2,368 63.82 0.59 0.18 0.41
9.50 0.41 2,265 63.76 0.45 0.17 0.28

10.00 0.38 2,221 63.73 0.40 0.17 0.22
10.50 0.34 2,183 63.71 0.36 0.17 0.18
11.00 0.32 2,164 63.70 0.34 0.17 0.17
11.50 0.30 2,137 63.68 0.31 0.17 0.14
12.00 0.27 2,106 63.66 0.28 0.17 0.11
12.50 0.28 2,098 63.66 0.28 0.17 0.11
13.00 0.26 2,085 63.65 0.27 0.17 0.10
13.50 0.25 2,080 63.65 0.26 0.17 0.09
14.00 0.24 2,065 63.64 0.25 0.17 0.08
14.50 0.24 2,058 63.63 0.25 0.17 0.08
15.00 0.24 2,051 63.63 0.24 0.17 0.07
15.50 0.23 2,044 63.62 0.23 0.17 0.07
16.00 0.23 2,036 63.62 0.23 0.17 0.06
16.50 0.22 2,027 63.61 0.22 0.17 0.06
17.00 0.21 2,018 63.61 0.22 0.17 0.05
17.50 0.21 2,009 63.60 0.21 0.17 0.05
18.00 0.20 2,001 63.60 0.21 0.17 0.04
18.50 0.20 1,991 63.59 0.20 0.17 0.04
19.00 0.19 1,980 63.59 0.20 0.17 0.03
19.50 0.19 1,969 63.58 0.19 0.17 0.03
20.00 0.18 1,958 63.57 0.19 0.16 0.02
20.50 0.18 1,946 63.56 0.18 0.16 0.02
21.00 0.17 1,932 63.56 0.18 0.16 0.01
21.50 0.16 1,918 63.55 0.17 0.16 0.01
22.00 0.16 1,901 63.54 0.17 0.16 0.01
22.50 0.15 1,882 63.52 0.16 0.16 0.00
23.00 0.15 1,859 63.51 0.16 0.16 0.00
23.50 0.14 1,831 63.49 0.16 0.16 0.00
24.00 0.14 1,795 63.47 0.16 0.16 0.00
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Summary for Subcatchment 2S: QUALITY

Runoff = 2.02 cfs @ 7.88 hrs,  Volume= 0.681 af,  Depth> 6.25"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  100-yr Rainfall=6.50"

Area (sf) CN Description
* 17,293 98 Paved roads w/curbs & sewers, HSG A

32,500 98 Roofs, HSG C
2,660 98 Paved roads w/curbs & sewers, HSG A
4,521 98 Paved parking, HSG A

56,974 98 Weighted Average
56,974 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.8 300 0.0200 1.79 Sheet Flow, IMPERV
Smooth surfaces   n= 0.011   P2= 3.50"

1.7 300 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

4.5 600 Total

Subcatchment 2S: QUALITY

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type IA 24-hr
100-yr Rainfall=6.50"

Runoff Area=56,974 sf
Runoff Volume=0.681 af

Runoff Depth>6.25"
Flow Length=600'

Slope=0.0200 '/'
Tc=4.5 min

CN=0/98

2.02 cfs
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Hydrograph for Subcatchment 2S: QUALITY

Time
(hours)

Precip.
(inches)

Perv.Excess
(inches)

Imp.Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00 0.00
0.50 0.06 0.00 0.00 0.02
1.00 0.13 0.00 0.03 0.09
1.50 0.23 0.00 0.09 0.19
2.00 0.33 0.00 0.17 0.21
2.50 0.43 0.00 0.25 0.24
3.00 0.53 0.00 0.35 0.25
3.50 0.64 0.00 0.44 0.26
4.00 0.75 0.00 0.55 0.30
4.50 0.88 0.00 0.67 0.32
5.00 1.01 0.00 0.80 0.36
5.50 1.17 0.00 0.96 0.41
6.00 1.34 0.00 1.12 0.46
6.50 1.54 0.00 1.32 0.53
7.00 1.74 0.00 1.52 0.56
7.50 2.02 0.00 1.79 0.80
8.00 2.76 0.00 2.53 1.96
8.50 3.12 0.00 2.89 0.76
9.00 3.38 0.00 3.15 0.62
9.50 3.57 0.00 3.34 0.48

10.00 3.75 0.00 3.52 0.45
10.50 3.91 0.00 3.67 0.40
11.00 4.06 0.00 3.82 0.38
11.50 4.19 0.00 3.96 0.35
12.00 4.32 0.00 4.08 0.32
12.50 4.44 0.00 4.20 0.33
13.00 4.56 0.00 4.32 0.31
13.50 4.67 0.00 4.44 0.30
14.00 4.78 0.00 4.55 0.29
14.50 4.89 0.00 4.66 0.29
15.00 5.00 0.00 4.76 0.28
15.50 5.10 0.00 4.87 0.27
16.00 5.21 0.00 4.97 0.27
16.50 5.31 0.00 5.07 0.26
17.00 5.40 0.00 5.17 0.25
17.50 5.50 0.00 5.26 0.25
18.00 5.59 0.00 5.35 0.24
18.50 5.68 0.00 5.44 0.23
19.00 5.77 0.00 5.53 0.23
19.50 5.85 0.00 5.61 0.22
20.00 5.93 0.00 5.69 0.21
20.50 6.01 0.00 5.77 0.21
21.00 6.09 0.00 5.85 0.20
21.50 6.16 0.00 5.93 0.19
22.00 6.24 0.00 6.00 0.19
22.50 6.31 0.00 6.07 0.18
23.00 6.37 0.00 6.13 0.18
23.50 6.44 0.00 6.20 0.17
24.00 6.50 0.00 6.26 0.16
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Summary for Pond 3P: (new Pond)

Inflow Area = 1.308 ac,100.00% Impervious,  Inflow Depth > 6.25"    for  100-yr event
Inflow = 2.02 cfs @ 7.88 hrs,  Volume= 0.681 af
Outflow = 1.91 cfs @ 8.01 hrs,  Volume= 0.638 af,  Atten= 6%,  Lag= 7.5 min
Discarded = 0.20 cfs @ 8.01 hrs,  Volume= 0.310 af
Primary = 1.71 cfs @ 8.01 hrs,  Volume= 0.327 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 64.21' @ 8.01 hrs   Surf.Area= 1,913 sf   Storage= 3,083 cf

Plug-Flow detention time= 89.6 min calculated for 0.638 af (94% of inflow)
Center-of-Mass det. time= 41.4 min ( 690.9 - 649.5 )

Volume Invert Avail.Storage Storage Description
#1 62.00' 3,658 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
62.00 852 0 0
63.00 1,361 1,107 1,107
64.00 1,810 1,586 2,692
64.50 2,055 966 3,658

Device Routing     Invert Outlet Devices
#1 Discarded 62.00' 4.000 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 50.00'   
#2 Primary 63.50' 12.0" Vert. Orifice/Grate    C= 0.600   

Discarded OutFlow  Max=0.20 cfs @ 8.01 hrs  HW=64.21'   (Free Discharge)
1=Exfiltration  ( Controls 0.20 cfs)

Primary OutFlow  Max=1.71 cfs @ 8.01 hrs  HW=64.21'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 1.71 cfs @ 2.87 fps)
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Pond 3P: (new Pond)

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

2

1

0

Inflow Area=1.308 ac
Peak Elev=64.21'
Storage=3,083 cf

2.02 cfs

1.91 cfs

0.20 cfs

1.71 cfs
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Hydrograph for Pond 3P: (new Pond)

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 62.00 0.00 0.00 0.00
0.50 0.02 3 62.00 0.01 0.01 0.00
1.00 0.09 20 62.02 0.07 0.07 0.00
1.50 0.19 130 62.15 0.09 0.09 0.00
2.00 0.21 319 62.34 0.10 0.10 0.00
2.50 0.24 545 62.55 0.11 0.11 0.00
3.00 0.25 780 62.75 0.12 0.12 0.00
3.50 0.26 1,007 62.93 0.13 0.13 0.00
4.00 0.30 1,273 63.12 0.14 0.14 0.00
4.50 0.32 1,564 63.32 0.15 0.15 0.00
5.00 0.36 1,892 63.53 0.17 0.16 0.00
5.50 0.41 2,156 63.69 0.33 0.17 0.16
6.00 0.46 2,241 63.74 0.42 0.17 0.25
6.50 0.53 2,312 63.78 0.51 0.18 0.33
7.00 0.56 2,323 63.79 0.53 0.18 0.35
7.50 0.80 2,443 63.86 0.70 0.18 0.52
8.00 1.96 3,083 64.21 1.91 0.20 1.71
8.50 0.76 2,599 63.95 0.96 0.19 0.78
9.00 0.62 2,436 63.86 0.69 0.18 0.51
9.50 0.48 2,325 63.79 0.53 0.18 0.35

10.00 0.45 2,279 63.77 0.47 0.18 0.29
10.50 0.40 2,239 63.74 0.42 0.17 0.24
11.00 0.38 2,220 63.73 0.40 0.17 0.22
11.50 0.35 2,192 63.71 0.37 0.17 0.19
12.00 0.32 2,160 63.69 0.33 0.17 0.16
12.50 0.33 2,153 63.69 0.33 0.17 0.15
13.00 0.31 2,139 63.68 0.31 0.17 0.14
13.50 0.30 2,135 63.68 0.31 0.17 0.14
14.00 0.29 2,120 63.67 0.30 0.17 0.13
14.50 0.29 2,113 63.67 0.29 0.17 0.12
15.00 0.28 2,106 63.66 0.28 0.17 0.11
15.50 0.27 2,099 63.66 0.28 0.17 0.11
16.00 0.27 2,091 63.65 0.27 0.17 0.10
16.50 0.26 2,083 63.65 0.26 0.17 0.10
17.00 0.25 2,075 63.64 0.26 0.17 0.09
17.50 0.25 2,066 63.64 0.25 0.17 0.08
18.00 0.24 2,058 63.63 0.25 0.17 0.08
18.50 0.23 2,049 63.63 0.24 0.17 0.07
19.00 0.23 2,040 63.62 0.23 0.17 0.07
19.50 0.22 2,030 63.62 0.23 0.17 0.06
20.00 0.21 2,020 63.61 0.22 0.17 0.05
20.50 0.21 2,009 63.60 0.21 0.17 0.05
21.00 0.20 1,999 63.60 0.21 0.17 0.04
21.50 0.19 1,987 63.59 0.20 0.17 0.04
22.00 0.19 1,974 63.58 0.20 0.17 0.03
22.50 0.18 1,962 63.57 0.19 0.16 0.02
23.00 0.18 1,947 63.57 0.18 0.16 0.02
23.50 0.17 1,932 63.56 0.18 0.16 0.01
24.00 0.16 1,915 63.54 0.17 0.16 0.01



/

Manning Formula Uniform Pipe Flow at Given Slope and Depth
Check out our spreadsheet version of this calculator   Download Spreadsheet   Open Google Sheets version   View All Spreadsheets

Bluffs Subdivision
NB 24-in Storm Main - 0.5% slope

Inputs
Pipe diameter, d 2  ft

Manning roughness, n 0.01

Pressure slope (possibly ? equal to pipe slope), S 0.005  rise/run

Percent of (or ratio to) full depth (100% or 1 if flowing full) 0.95  fraction

Results
Flow, Q 22.3434 cfs
Velocity, v 7.2477 ft/sec
Velocity head, h 0.8164 ft H2O
Flow area 3.0830 ft^2
Wetted perimeter 5.3811 ft
Hydraulic radius 0.5729 ft
Top width, T 0.8718 ft
Froude number, F 0.68
Shear stress (tractive force), tau 0.1788 psf

0

0

v
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Bioretention Facilities 
Bioretention facilities are engineered facilities that store and treat stormwater by filtering it 
through a specified soil profile. Water that enters the facility ponds in an earthen depression 
or other basin (e.g., concrete planter) before it infiltrates into the underlying bioretention 
soil. Stormwater that exceeds the surface storage capacity overflows to an adjacent drainage 
system. Treated water is either infiltrated into the underlying native soil or collected by an 
underdrain and discharged. Bioretention facilities are considered Stormwater Treatment and 
Flow Control BMPs/Facilities when used to help meet Minimum Requirements #6 (treatment), 
#7 (flow control), or both. 

The main components of bioretention facilities are listed below with descriptions of their 
function and key maintenance considerations. 

 Inlet: Stormwater can flow into a bioretention facility in a number of ways including: 
dispersed flow across vegetated areas, sheet flow across impervious areas, or 
concentrated flow through curb cuts and/or piped flow inlets. Inlets must be 
maintained to be unobstructed to ensure that stormwater enters the facility as 
designed. Erosion control measures must also be maintained in areas of concentrated 
flows (e.g., pipes inlets or narrow curb cuts). 

 Facility footprint: The facility footprint is typically an earthen depression or another 
type of basin (e.g., concrete planter box) that provides surface storage for stormwater 
before it infiltrates into the underlying bioretention soil. If the facility is located on a 
slope, low permeability check dams may be included (oriented perpendicular to the 
slope) to encourage ponding. Key maintenance considerations for the facility footprint 
include the following: 

o The integrity of earthen berms and basin walls must be maintained, soil areas must 
be protected from erosion, and accumulated sediment must be removed. 

o Bioretention facilities are designed to infiltrate all ponded water within a 24- 
to 48-hour  after the end of a storm. This allows the soil to 
dry out periodically in order to restore the hydraulic capacity of the system and 
prevent conditions supportive of mosquito breeding. Slower drawdown times may 
indicate that the underdrain (if present) is plugged or the bioretention soil is 
overly compacted, clogged, or does not meet design specifications. Corrective 
maintenance may include clearing underdrain obstructions or partial or complete 
replacement of bioretention soil to restore bioretention facility function. 

 Bioretention soil: Infiltration of stormwater through the engineered bioretention soil 
mix provides water quality treatment. All maintenance activities must be performed in 
a manner to prevent compaction of the bioretention soil. 

 Mulch: The bioretention soil is covered by a layer of mulch, comprised of arborist 
wood chips, compost, and/or rocks. Mulch reduces weed establishment. Organic 
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mulches regulate soil temperatures and moisture, and add organic matter to soil. The 
mulch layer must be supplemented regularly. 

 Vegetation: Bioretention systems rely on vegetation (i.e., grasses, shrubs, and 
sometimes trees) to intercept, uptake, and evapotranspire stormwater. In addition, 
plant roots improve soil structure and increase infiltration capacity. Regular 
maintenance activities associated with vegetation include weeding and pruning. 
Plants also require irrigation during the first 2 to 3 years of establishment and during 
extended dry periods. 

 Overflow: Flows exceeding the capacity of the facility are discharged via an overflow 
structure (e.g., pipe, curb cut, earthen channel). It is important to maintain clear 
outlet pipes and overflow structures to ensure that stormwater can be safely conveyed 
to a designated discharge point (e.g., storm drain system). 

 Underdrains (optional): Underdrains are optional components of a bioretention 
facility that may be included in bioretention systems where, for example, infiltration 
to underlying soil is not prudent or feasible. Underdrains are installed under the 
bioretention soil layer to collect and convey treated water. An underdrain system can 
be comprised of perforated or slotted pipe, wrapped in an aggregate blanket. It is 
important to maintain clear drains so that water moves through system as designed. 
Maintenance may include occasional cleaning to remove plant roots or debris. If 
underdrains are equipped with a flow restrictor (e.g., orifice) to attenuate flows, the 
orifice must be inspected and cleaned regularly. 

Nutrient sensitivity of the receiving water is also an important maintenance consideration, 
particularly in watersheds draining to phosphorous limited water bodies. The addition of 
excess fertilizers to the system and/or systems operating in bypass, can increase the 
potential for export of phosphorous found in bioretention soil or compost and increase 
nutrient loads to downstream receiving waters. 

For a bioretention system to function properly, stormwater must infiltrate freely through the 
bioretention soil. The soil infiltration rate can be reduced if the soil is subject to compaction 
(e.g., foot and vehicle traffic loads). To limit the likelihood of corrective maintenance (e.g., 
bioretention soil replacement), the facility footprint area should be protected from external 
loads. Because the risk of compaction is higher when soils are saturated, any type of loading 
in the bioretention facility (including foot traffic) should be avoided during wet conditions. 

Signage can also be used to identify the vegetated area as a stormwater BMP and inform 
maintenance crews and the general public about protecting function. 

 
Table 3 provides the recommended maintenance frequencies, standards, and procedures for 
bioretention facility components. The level of routine maintenance required and the 
frequency of corrective maintenance actions may increase for facilities subject to high 
sediment loads from the contributing drainage area. 
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Table 3. 
M

aintenance Standards and Procedures for Bioretention Facilities. 

C
om

ponent 

R
ecom

m
ended Frequency a 

C
ondition w

hen M
aintenance is N

eeded 
(Standards) 

Action N
eeded 

(Procedures) 
Inspection 

R
outine M

aintenance 

Facility Footprint 
Earthen side slopes 
and

berm
s

B, S 
 

Erosion (gullies/ rills) greater than 2 inches deep around 
inlets, outlet, and alongside slopes 

 Elim
inate cause of erosion and stabilize dam

aged area (regrade, rock, vegetation, erosion control m
atting) 

 For deep channels or cuts (over 3 inches in ponding depth), tem
porary erosion control m

easures should be put in place until perm
anent repairs 

can be m
ade. 

 Properly designed, constructed and established facilities w
ith appropriate flow

 velocities should not have erosion problem
s except perhaps in 

extrem
e events. If erosion problem

s persist, the follow
ing should be reassessed: (1) flow

 volum
es from

 contributing areas and bioretention facility 
sizing; (2) flow

 velocities and gradients w
ithin the facility; and (3) flow

 dissipation and erosion protection strategies at the facility inlet. 

A 
 

Erosion of sides causes slope to becom
e a hazard 

Take actions to elim
inate the hazard and stabilize slopes 

A, S 
 

Settlem
ent greater than 3 inches (relative to undisturbed 

sections of berm
) 

R
estore to design height 

A, S 
 

D
ow

nstream
 face of berm

 w
et, seeps or leaks evident 

Plug any holes and com
pact berm

 (m
ay require consultation w

ith engineer, particularly for larger berm
s) 

A 
 

Any evidence of rodent holes or w
ater piping in berm

 
 Eradicate rodents (see "Pest control") 

 Fill holes and com
pact (m

ay require consultation w
ith engineer, particularly for larger berm

s) 

C
oncrete sidew

alls
A 

 
C

racks or failure of concrete sidew
alls 

 R
epair/ seal cracks 

 R
eplace if repair is insufficient 

R
ockery sidew

alls 
A 

 
R

ockery side w
alls are insecure 

Stabilize rockery sidew
alls (m

ay require consultation w
ith engineer, particularly for w

alls 4 feet or greater in height) 

Facility area
 

All m
aintenance visits (at 

least biannually) 
Trash and debris present 

C
lean out trash and debris 

Facility bottom
 area

A, S 
 

Accum
ulated sedim

ent to extent that infiltration rate is 
reduced 

Ponded 
 or surface storage capacity 

significantly im
pacted 

 R
em

ove excess sedim
ent 

 R
eplace any vegetation dam

aged or destroyed by sedim
ent accum

ulation and rem
oval 

 M
ulch new

ly planted vegetation 

 Identify and control the sedim
ent source (if feasible) 

 If accum
ulated sedim

ent is recurrent, consider adding presettlem
ent or installing berm

s to create a forebay at the inlet 

 
D

uring/after fall leaf drop 
Accum

ulated leaves in facility 
R

em
ove leaves if there is a risk to clogging outlet structure or w

ater flow
 is im

peded 

Low
 perm

eability 
check dam

s and 
w

eirs 

A, S 
 

Sedim
ent, vegetation, or debris accum

ulated at or blocking 
(or having the potential to block) check dam

, flow
 control w

eir 
or orifice 

C
lear the blockage  

A, S 
 

Erosion and/or undercutting present 
R

epair and take preventative m
easures to prevent future erosion and/or undercutting 

A 
 

G
rade board or top of w

eir dam
aged or not level 

R
estore to level position 

a 
Frequency: A = Annually; B = Biannually (tw

ice per year); M
 = M

onthly; W
 = At least one visit should occur during the w

et season (for debris/clog related m
aintenance, this inspection/m

aintenance visit should occur in the early fall, after deciduous trees have lost their leaves); S = 
Perform

 inspections after m
ajor storm

 events (24-hour storm
 event w

ith a 10-year or greater recurrence interval). 
 

ISA 
International Society of Arboriculture 
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Table 3 (continued). 
M

aintenance Standards and Procedures for Bioretention Facilities. 

C
om

ponent 

R
ecom

m
ended Frequency a 

C
ondition w

hen M
aintenance is N

eeded 
(Standards) 

Action N
eeded 

(Procedures) 
Inspection 

R
outine M

aintenance 

 
Ponded

w
ater

B, S 
 

E
xcessive ponding w

ater: W
ater overflow

s during storm
s 

sm
aller than the design event or ponded w

ater rem
ains in the 

basin 48 hours or longer after the end of a storm
. 

D
eterm

ine cause and resolve in the follow
ing order: 

1) 
C

onfirm
 leaf or debris buildup in the bottom

 of the facility is not im
peding infiltration. If necessary, rem

ove leaf litter/debris. 

2) 
Ensure that underdrain (if present) is not clogged. If necessary, clear underdrain. 

3) 
C

heck for other w
ater inputs (e.g., groundw

ater, illicit connections). 

4) 
Verify that the facility is sized appropriately for the contributing area. C

onfirm
 that the contributing area has not increased. 

If steps #1-4 do not solve the problem
, the bioretention soil is likely clogged by sedim

ent accum
ulation at the surface or has becom

e overly 
com

pacted. D
ig a sm

all hole to observe soil profile and identify com
paction depth or clogging front to help determ

ine the soil depth to be rem
oved or 

otherw
ise rehabilitated (e.g., tilled). C

onsultation w
ith an engineer is recom

m
ended.  

Bioretention soil 
m

edia
As needed 

 
Bioretention soil m

edia protection is needed w
hen perform

ing 
m

aintenance requiring entrance into the facility footprint 
 M

inim
ize all loading in the facility footprint (foot traffic and other loads) to the degree feasible in order to prevent com

paction of bioretention soils.

 N
ever drive equipm

ent or apply heavy loads in facility footprint. 

 Because the risk of com
paction is higher during saturated soil conditions, any type of loading in the cell (including foot traffic) should be m

inim
ized

during w
et conditions. 

 C
onsider m

easures to distribute loading if heavy foot traffic is required or equipm
ent m

ust be placed in facility. As an exam
ple, boards m

ay be 
placed across soil to distribute loads and m

inim
ize com

paction. 

 If com
paction occurs, soil m

ust be loosened or otherw
ise rehabilitated to original design state. 

Inlets/O
utlets/Pipes

Splash block
inlet 

A 
 

W
ater is not being directed properly to the facility and aw

ay 
from

 the inlet structure 
R

econfigure/ repair blocks to direct w
ater to facility and aw

ay from
 structure 

C
urb cut inlet/outlet

M
 during the w

et 
season and before 

severe storm
 is 

forecasted 

W
eekly during fall leaf 

drop 
Accum

ulated leaves at curb cuts 
C

lear leaves (particularly im
portant for key inlets and low

 points along long, linear facilities) 

Pipe inlet/outlet
A 

 
Pipe is dam

aged 
R

epair/ replace 

W
 

 
Pipe is clogged 

R
em

ove roots or debris 

A, S 
 

Sedim
ent, debris, trash, or m

ulch reducing capacity of 
inlet/outlet 

 C
lear the blockage 

 Identify the source of the blockage and take actions to prevent future blockages 

 
W

eekly during fall leaf 
drop 

Accum
ulated leaves at inlets/outlets 

C
lear leaves (particularly im

portant for key inlets and low
 points along long, linear facilities) 

 
A 

M
aintain access for inspections 

 C
lear vegetation (transplant vegetation w

hen possible) w
ithin 1 foot of inlets and outlets, m

aintain access pathw
ays 

 C
onsultation w

ith a landscape architect is recom
m

ended for rem
oval, transplant, or substitution of plants 

Erosion control at 
inlet 

A 
 

C
oncentrated flow

s are causing erosion 
M

aintain a cover of rock or cobbles or other erosion protection m
easure (e.g., m

atting) to protect the ground w
here concentrated w

ater enters the 
facility (e.g., a pipe, curb cut or sw

ale) 
a 

Frequency:
A = Annually; B = Biannually (tw

ice per year); M
 = M

onthly; W
 = At least one visit should occur during the w

et season (for debris/clog related m
aintenance, this inspection/m

aintenance visit should occur in the early fall, after deciduous trees have lost their leaves); S = 
Perform

 inspections after m
ajor storm

 events (24-hour storm
 event w

ith a 10-year or greater recurrence interval). 
 

ISA 
International Society of Arboriculture 
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Table 3 (continued). 
M

aintenance Standards and Procedures for Bioretention Facilities. 

C
om

ponent 

R
ecom

m
ended Frequency a 

C
ondition w

hen M
aintenance is N

eeded 
(Standards) 

Action N
eeded 

(Procedures) 
Inspection 

R
outine M

aintenance 
Inlets/O

utlets/Pipes 
 

Trash rack
S 

 
Trash or other debris present on trash rack 

R
em

ove/dispose 

A 
 

Bar screen dam
aged or m

issing 
R

epair/replace 

O
verflow

A, S 
 

C
apacity reduced by sedim

ent or debris 
R

em
ove sedim

ent or debris/dispose 

U
nderdrain pipe

C
lean pipe as 

needed 
C

lean orifice at least 
biannually (m

ay need 
m

ore frequent cleaning 
during w

et season) 

 Plant roots, sedim
ent or debris reducing capacity of 

underdrain 

 Prolonged surface ponding 
Ponded 

 

 Jet clean or rotary cut debris/roots from
 underdrain(s) 

 If underdrains are equipped w
ith a flow

 restrictor (e.g., orifice) to attenuate flow
s, the orifice m

ust be cleaned regularly. 

Vegetation 

Facility bottom
 area 

and upland slope 
vegetation

Fall and Spring 
 

Vegetation survival rate falls below
 75%

 w
ithin first tw

o years 
of establishm

ent (unless project O
&M

 m
anual or record 

draw
ing stipulates m

ore or less than 75%
 survival rate).  

 D
eterm

ine cause of poor vegetation grow
th and correct condition 

 R
eplant as necessary to obtain 75%

 survival rate or greater. R
efer to original planting plan, or approved jurisdictional species list for appropriate 

plant replacem
ents (See Appendix 3 - Bioretention Plant List, in the LID

 Technical G
uidance M

anual for Puget Sound).  

 C
onfirm

 that plant selection is appropriate for site grow
ing conditions  

 C
onsultation w

ith a landscape architect is recom
m

ended for rem
oval, transplant, or substitution of plants 

Vegetation
(general) 

As needed 
 

Presence of diseased plants and plant m
aterial 

 R
em

ove any diseased plants or plant parts and dispose of in an approved location (e.g., com
m

ercial landfill) to avoid risk of spreading the disease 
to other plants 

 D
isinfect gardening tools after pruning to prevent the spread of disease 

 See Pacific N
orthw

est Plant D
isease M

anagem
ent H

andbook for inform
ation on disease recognition and for additional resources  

 R
eplant as necessary 

bottom
 area and 

   

Trees and shrubs 
 

All pruning seasons 
(tim

ing varies by species) 
Pruning as needed 

 Prune trees and shrubs in a m
anner appropriate for each species. Pruning should be perform

ed by landscape professionals fam
iliar w

ith proper 
pruning techniques 

 All pruning of m
ature trees should be perform

ed by or under the direct guidance of an ISA certified arborist 

A 
 

Large trees and shrubs interfere w
ith operation of the facility 

or access for m
aintenance 

 Prune trees and shrubs using m
ost current AN

SI A300 standards and ISA BM
Ps.  

 R
em

ove trees and shrubs, if necessary. 

Fall and Spring 
 

Standing dead vegetation is present 
 R

em
ove standing dead vegetation 

 R
eplace dead vegetation w

ithin 30 days of reported dead and dying plants (as practical depending on w
eather/planting season) 

 If vegetation replacem
ent is not feasible w

ithin 30 days, and absence of vegetation m
ay result in erosion problem

s, tem
porary erosion control 

m
easures should be put in place im

m
ediately. 

 D
eterm

ine cause of dead vegetation and address issue, if possible 

 If specific plants have a high m
ortality rate, assess the cause and replace w

ith appropriate species. C
onsultation w

ith a landscape architect is 
recom

m
ended. 

Fall and Spring 
 

Planting beneath m
ature trees 

 W
hen w

orking around and below
 m

ature trees, follow
 the m

ost current AN
SI A300 standards and ISA BM

Ps to the extent practicable (e.g., take 
care to m

inim
ize any dam

age to tree roots and avoid com
paction of soil).  

 Planting of sm
all shrubs or groundcovers beneath m

ature trees m
ay be desirable in som

e cases; such plantings should use m
ainly plants that 

com
e as bulbs, bare root or in 4-inch pots; plants should be in no larger than 1-gallon containers. 

a 
Frequency: A = Annually; B = Biannually (tw

ice per year); M
 = M

onthly; W
 = At least one visit should occur during the w

et season (for debris/clog related m
aintenance, this inspection/m

aintenance visit should occur in the early fall, after deciduous trees have lost their leaves); S = 
Perform

 inspections after m
ajor storm

 events (24-hour storm
 event w

ith a 10-year or greater recurrence interval). 
 

ISA 
International Society of Arboriculture 
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Table 3 (continued). 
M

aintenance Standards and Procedures for Bioretention Facilities. 

C
om

ponent 
R

ecom
m

ended Frequency a 
C

ondition w
hen M

aintenance is N
eeded 

(Standards) 
Action N

eeded 
(Procedures) 

Inspection 
R

outine M
aintenance 

Vegetation

Trees and shrubs 
 

Fall and Spring 
 

Planting beneath m
ature trees 

 W
hen w

orking around and below
 m

ature trees, follow
 the m

ost current AN
SI A300 standards and ISA BM

Ps to the extent practicable (e.g., take 
care to m

inim
ize any dam

age to tree roots and avoid com
paction of soil).  

 Planting of sm
all shrubs or groundcovers beneath m

ature trees m
ay be desirable in som

e cases; such plantings should use m
ainly plants that 

com
e as bulbs, bare root or in 4-inch pots; plants should be in no larger than 1-gallon containers. 

Fall and Spring 
 

Presence of or need for stakes and guys (tree grow
th, 

m
aturation, and support needs) 

 Verify location of facility liners and underdrain (if any) prior to stake installation in order to prevent liner puncture or pipe dam
age 

 M
onitor tree support system

s: R
epair and adjust as needed to provide support and prevent dam

age to tree. 

 R
em

ove tree supports (stakes, guys, etc.) after one grow
ing season or m

axim
um

 of 1 year. 

 Backfill stake holes after rem
oval. 

Trees and shrubs 
adjacent to vehicle 
travel areas (or 
areas w

here visibility 
needs to be 
m

aintained) 

A 
 

Vegetation causes som
e visibility (line of sight) or driver 

safety issues 
 M

aintain appropriate height for sight clearance 

 W
hen continued, regular pruning (m

ore than one tim
e/ grow

ing season) is required to m
aintain visual sight lines for safety or clearance along a 

w
alk or drive, consider relocating the plant to a m

ore appropriate location.  

 R
em

ove or transplant if continual safety hazard 

 C
onsultation w

ith a landscape architect is recom
m

ended for rem
oval, transplant, or substitution of plants 

Flow
ering plants

 
A 

D
ead or spent flow

ers present 
R

em
ove spent flow

ers (deadhead)  

Perennials
 

Fall 
Spent plants 

C
ut back dying or dead and fallen foliage and stem

s 

Em
ergent vegetation 

 
Spring 

Vegetation com
prom

ises conveyance  
 H

and rake sedges and rushes w
ith a sm

all rake or fingers to rem
ove dead foliage before new

 grow
th em

erges in spring or earlier only if the foliage 
is blocking w

ater flow
 (sedges and rushes do not respond w

ell to pruning) 

O
rnam

ental grasses 
(perennial)

 
W

inter and Spring 
D

ead m
aterial from

 previous year's grow
ing cycle or dead 

collapsed foliage 
 Leave dry foliage for w

inter interest  

 H
and rake w

ith a sm
all rake or fingers to rem

ove dead foliage back to w
ithin several inches from

 the soil before new
 grow

th em
erges in spring or 

earlier if the foliage collapses and is blocking w
ater flow

 

O
rnam

ental grasses 
(evergreen)

 
Fall and Spring 

D
ead grow

th present in spring 
 H

and rake w
ith a sm

all rake or fingers to rem
ove dead grow

th before new
 grow

th em
erges in spring 

 C
lean, rake, and com

b grasses w
hen they becom

e too tall 

 C
ut back to ground or thin every 2-3 years as needed 

N
oxious w

eeds
 

M
 

(M
arch 

 O
ctober, 

preceding seed dispersal) 

Listed noxious vegetation is present (refer to current county 
noxious w

eed list) 
 By law

, class A & B noxious w
eeds m

ust be rem
oved, bagged and disposed as garbage im

m
ediately 

 R
easonable attem

pts m
ust be m

ade to rem
ove and dispose of class C

 noxious w
eeds 

 It is strongly encouraged that herbicides and pesticides not be used in order to protect w
ater quality; use of herbicides and pesticides m

ay be 
prohibited in som

e jurisdictions 

 Apply m
ulch aft

 
a 

Frequency: A = Annually; B = Biannually (tw
ice per year); M

 = M
onthly; W

 = At least one visit should occur during the w
et season (for debris/clog related m

aintenance, this inspection/m
aintenance visit should occur in the early fall, after deciduous trees have lost their leaves); S = 

Perform
 inspections after m

ajor storm
 events (24-hour storm

 event w
ith a 10-year or greater recurrence interval). 
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Table 3 (continued). 
M

aintenance Standards and Procedures for Bioretention Facilities. 

C
om

ponent 
R

ecom
m

ended Frequency a 
C

ondition w
hen M

aintenance is N
eeded 

(Standards) 
Action N

eeded 
(Procedures) 

Inspection 
R

outine M
aintenance 

Vegetation

W
eeds 

 
M

  
(M

arch 
 O

ctober, 
preceding seed dispersal) 

W
eeds are present 

 R
em

ove w
eeds w

ith their roots m
anually w

ith pincer-type w
eeding tools, flam

e w
eeders, or hot w

ater w
eeders as appropriate 

 Follow
 IPM

 protocols for w
eed m

anagem
ent 

M
aintenance R

 for m
ore inform

ation on IPM
 protocols) 

Excessive vegetation 
 

O
nce in early to m

id- M
ay 

and once in early- to m
id- 

Septem
ber 

Low
-lying vegetation grow

ing beyond facility edge onto 
sidew

alks, paths, or street edge poses pedestrian safety 
hazard or m

ay clog adjacent perm
eable pavem

ent surfaces 
due to associated leaf litter, m

ulch, and soil 

 Edge or trim
 groundcovers and shrubs at facility edge 

 Avoid m
echanical blade-type edger and do not use edger or trim

m
er w

ithin 2 feet of tree trunks 

 W
hile som

e clippings can be left in the facility to replenish organic m
aterial in the soil, excessive leaf litter can cause surface soil clogging 

As needed 
 

Excessive vegetation density inhibits storm
w

ater flow
 beyond 

design ponding or becom
es a hazard for pedestrian and 

vehicular circulation and safety 

 D
eterm

ine w
hether pruning or other routine m

aintenance is adequate to m
aintain proper plant density and aesthetics 

 D
eterm

ine if planting type should be replaced to avoid ongoing m
aintenance issues (an aggressive grow

er under perfect grow
ing conditions 

should be transplanted to a location w
here it w

ill not im
pact flow

)  

 R
em

ove plants that are w
eak, broken or not true to form

; replace in-kind 

 Thin grass or plants im
pacting facility function w

ithout leaving visual holes or bare soil areas 

 C
onsultation w

ith a landscape architect is recom
m

ended for rem
oval, transplant, or substitution of plants 

As needed 
 

Vegetation blocking curb cuts, causing excessive sedim
ent 

buildup and flow
 bypass 

 R
em

ove vegetation and sedim
ent buildup 

M
ulch

M
ulch 

 
Follow

ing w
eeding 

Bare spots (w
ithout m

ulch cover) are present or m
ulch depth 

less than 2 inches 
 Supplem

ent m
ulch w

ith hand tools to a depth of 2 to 3 inches 

 R
eplenish m

ulch per O
&M

 m
anual. O

ften coarse com
post is used in the bottom

 of the facility and arborist w
ood chips are used on side slopes and 

rim
 (above typical w

ater levels) 

 Keep all m
ulch aw

ay from
 w

oody stem
s 

W
atering

Irrigation system
 (if 

any) 
 

Based on m
anufacturer's 

instructions 
Irrigation system

 present  
 Follow

 m
O

&M
 

A 
 

Sprinklers or drip irrigation not directed/located to properly 
w

ater plants  
 R

edirect sprinklers or m
ove drip irrigation to desired areas 

Sum
m

er w
atering 

(first year)
 

O
nce every 1-2 w

eeks or 
as needed during 

prolonged dry periods 

Trees, shrubs and groundcovers in first year of establishm
ent 

period 
 10 to 15 gallons per tree 

 3 to 5 gallons per shrub 

 2 gallons w
ater per square foot for groundcover areas  

 W
ater deeply, but infrequently, so that the top 6 to 12 inches of the root zone is m

oist 

 U
se soaker hoses or spot w

ater w
ith a show

er type w
and w

hen irrigation system
 is not present 

o 
Pulse w

ater to enhance soil absorption, w
hen feasible 

o 
Pre-m

oisten soil to break surface tension of dry or hydrophobic soils/m
ulch, follow

ed by several m
ore passes. W

ith this m
ethod , each pass 

increases soil absorption and allow
s m

ore w
ater to infiltrate prior to runoff 

 Add a tree bag or slow
-release w

atering device (e.g., bucket w
ith a perforated bottom

) for w
atering new

ly installed trees w
hen irrigation system

 is 
not present 

a 
Frequency: A = Annually; B = Biannually (tw

ice per year); M
 = M

onthly; W
 = At least one visit should occur during the w

et season (for debris/clog related m
aintenance, this inspection/m

aintenance visit should occur in the early fall, after deciduous trees have lost their leaves); S = 
Perform

 inspections after m
ajor storm

 events (24-hour storm
 event w

ith a 10-year or greater recurrence interval). 
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Table 3 (continued). 
M

aintenance Standards and Procedures for Bioretention Facilities. 

C
om

ponent 
R

ecom
m

ended Frequency a 
C

ondition w
hen M

aintenance is N
eeded 

(Standards) 
Action N

eeded 
(Procedures) 

Inspection 
R

outine M
aintenance 

 
Sum

m
er w

atering 
(second

and third 
years)

 
O

nce every 2-4 w
eeks or 

as needed during 
prolonged dry periods 

Trees, shrubs and groundcovers in second or third year of 
establishm

ent period 
 10 to 15 gallons per tree 

 3 to 5 gallons per shrub 

 2 gallons w
ater per square foot for groundcover areas  

 W
ater deeply, but infrequently, so that the top 6 to 12 inches of the root zone is m

oist 

 U
se soaker hoses or spot w

ater w
ith a show

er type w
and w

hen irrigation system
 is not present 

o 
Pulse w

ater to enhance soil absorption, w
hen feasible 

o 
Pre-m

oisten soil to break surface tension of dry or hydrophobic soils/m
ulch, follow

ed by several m
ore passes. W

ith this m
ethod , each pass 

increases soil absorption and allow
s m

ore w
ater to infiltrate prior to runoff 

Sum
m

er w
atering 

(after establishm
ent) 

 
As needed 

Established vegetation (after 3 years) 
 Plants are typically selected to be drought tolerant and not require regular w

atering after establishm
ent; how

ever, trees m
ay take up to 5 years of 

w
atering to becom

e fully established 
 Identify trigger m

echanism
s for drought-stress (e.g., leaf w

ilt, leaf senescence, etc.) of different species and w
ater im

m
ediately after initial signs of 

stress appear 
 W

ater during drought conditions or m
ore often if necessary to m

aintain plant cover 

Pest C
ontrol

M
osquitoes

B, S 
 

Standing w
ater rem

ains for m
ore than 3 days after the end of 

a storm
 

 Identify the cause of the standing w
ater and take appropriate actions to address the problem

 (
Ponded 

 
 To facilitate m

aintenance, m
anually rem

ove standing w
ater and direct to the storm

 drainage system
 (if runoff is from

 non pollution-generating 
surfaces) or sanitary sew

er system
 (if runoff is from

 pollution-generating surfaces) after getting approval from
 sanitary sew

er authority.  
 D

o not use pesticides or Bacillus thuringiensis israelensis (Bti) 

N
uisance anim

als 
As needed 

 
N

uisance anim
als causing erosion, dam

aging plants, or 
depositing large volum

es of feces 
 R

educe site conditions that attract nuisance species w
here possible (e.g., plant shrubs and tall grasses to reduce open areas for geese, etc.) 

 Place predator decoys 
 Follow

 IPM
 protocols for specific nuisance anim

al issues 
M

aintenance R
 for m

ore inform
ation on IPM

 protocols) 
 R

em
ove pet w

aste regularly 
 For public and right-of-w

ay sites consider adding garbage cans w
ith dog bags for picking up pet w

aste. 

Insect pests 
Every site visit 
associated w

ith 
vegetation 

m
anagem

ent 

 
Signs of pests, such as w

ilting leaves, chew
ed leaves and 

bark, spotting or other indicators 
 R

educe hiding places for pests by rem
oving diseased and dead plants 

 For infestations, follow
 IPM

 protocols 
M

aintenance R
 for m

ore inform
ation on IPM

 protocols) 

a 
Frequency: A = Annually; B = Biannually (tw

ice per year); M
 = M

onthly; W
 = At least one visit should occur during the w

et season (for debris/clog related m
aintenance, this inspection/m

aintenance visit should occur in the early fall, after deciduous trees have lost their leaves); S = 
Perform

 inspections after m
ajor storm

 events (24-hour storm
 event w

ith a 10-year or greater recurrence interval). 
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 

2



alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 

Custom Soil Resource Report
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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Map Unit Legend (BLUFFS SUBDIVISION)

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

28 Heceta fine sand 0.7 1.9%

43D Netarts loamy fine sand, 2 to 30 
percent slopes

2.4 7.0%

59D Waldport fine sand, 0 to 30 
percent slopes

21.4 61.5%

W Water 10.3 29.7%

Totals for Area of Interest 34.9 100.0%

Map Unit Descriptions (BLUFFS 
SUBDIVISION)
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

Custom Soil Resource Report
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The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Coos County, Oregon

28—Heceta fine sand

Map Unit Setting
National map unit symbol: 21n8
Elevation: 0 to 80 feet
Mean annual precipitation: 50 to 70 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 200 to 240 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Heceta and similar soils: 80 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Heceta

Setting
Landform: Deflation basins on dunes
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Eolian deposits

Typical profile
H1 - 0 to 4 inches: fine sand
H2 - 4 to 60 inches: sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95 

to 19.98 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water capacity: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): 4w
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A/D
Forage suitability group: Poorly Drained (G004AY018OR)
Other vegetative classification: Poorly Drained (G004AY018OR)
Hydric soil rating: Yes

43D—Netarts loamy fine sand, 2 to 30 percent slopes

Map Unit Setting
National map unit symbol: 21p3

Custom Soil Resource Report
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Elevation: 0 to 200 feet
Mean annual precipitation: 50 to 70 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 200 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Netarts and similar soils: 75 percent
Minor components: 6 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Netarts

Setting
Landform: Dunes
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Eolian deposits

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
H1 - 1 to 5 inches: loamy fine sand
H2 - 5 to 31 inches: fine sand
H3 - 31 to 61 inches: fine sand

Properties and qualities
Slope: 2 to 30 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 5.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Hydric soil rating: No

Minor Components

Heceta
Percent of map unit: 6 percent
Landform: Deflation basins on dunes
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Poorly Drained (G004AY018OR)
Hydric soil rating: Yes

Custom Soil Resource Report
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59D—Waldport fine sand, 0 to 30 percent slopes

Map Unit Setting
National map unit symbol: 21q8
Elevation: 0 to 120 feet
Mean annual precipitation: 50 to 70 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 200 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Waldport and similar soils: 75 percent
Minor components: 9 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Waldport

Setting
Landform: Dunes
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Eolian sands

Typical profile
H1 - 0 to 7 inches: fine sand
H2 - 7 to 60 inches: fine sand

Properties and qualities
Slope: 0 to 30 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Very high (19.98 to 

99.90 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: A
Hydric soil rating: No

Minor Components

Heceta
Percent of map unit: 9 percent
Landform: Deflation basins on dunes
Down-slope shape: Linear

Custom Soil Resource Report
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Across-slope shape: Linear
Other vegetative classification: Poorly Drained (G004AY018OR)
Hydric soil rating: Yes

W—Water

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Soil Information for All Uses

Soil Reports
The Soil Reports section includes various formatted tabular and narrative reports 
(tables) containing data for each selected soil map unit and each component of 
each unit. No aggregation of data has occurred as is done in reports in the Soil 
Properties and Qualities and Suitabilities and Limitations sections.

The reports contain soil interpretive information as well as basic soil properties and 
qualities. A description of each report (table) is included.

Soil Physical Properties

This folder contains a collection of tabular reports that present soil physical 
properties. The reports (tables) include all selected map units and components for 
each map unit. Soil physical properties are measured or inferred from direct 
observations in the field or laboratory. Examples of soil physical properties include 
percent clay, organic matter, saturated hydraulic conductivity, available water 
capacity, and bulk density.

Engineering Properties (BLUFFS SUBDIVISION)

This table gives the engineering classifications and the range of engineering 
properties for the layers of each soil in the survey area.

Hydrologic soil group is a group of soils having similar runoff potential under similar 
storm and cover conditions. The criteria for determining Hydrologic soil group is 
found in the National Engineering Handbook, Chapter 7 issued May 2007(http://
directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17757.wba). 
Listing HSGs by soil map unit component and not by soil series is a new concept for 
the engineers. Past engineering references contained lists of HSGs by soil series. 
Soil series are continually being defined and redefined, and the list of soil series 
names changes so frequently as to make the task of maintaining a single national 
list virtually impossible. Therefore, the criteria is now used to calculate the HSG 
using the component soil properties and no such national series lists will be 
maintained. All such references are obsolete and their use should be discontinued. 
Soil properties that influence runoff potential are those that influence the minimum 
rate of infiltration for a bare soil after prolonged wetting and when not frozen. These 
properties are depth to a seasonal high water table, saturated hydraulic conductivity 
after prolonged wetting, and depth to a layer with a very slow water transmission 
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rate. Changes in soil properties caused by land management or climate changes 
also cause the hydrologic soil group to change. The influence of ground cover is 
treated independently. There are four hydrologic soil groups, A, B, C, and D, and 
three dual groups, A/D, B/D, and C/D. In the dual groups, the first letter is for 
drained areas and the second letter is for undrained areas.

The four hydrologic soil groups are described in the following paragraphs:

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.

Depth to the upper and lower boundaries of each layer is indicated.

Texture is given in the standard terms used by the U.S. Department of Agriculture. 
These terms are defined according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in diameter. "Loam," for example, is 
soil that is 7 to 27 percent clay, 28 to 50 percent silt, and less than 52 percent sand. 
If the content of particles coarser than sand is 15 percent or more, an appropriate 
modifier is added, for example, "gravelly."

Classification of the soils is determined according to the Unified soil classification 
system (ASTM, 2005) and the system adopted by the American Association of 
State Highway and Transportation Officials (AASHTO, 2004).

The Unified system classifies soils according to properties that affect their use as 
construction material. Soils are classified according to particle-size distribution of 
the fraction less than 3 inches in diameter and according to plasticity index, liquid 
limit, and organic matter content. Sandy and gravelly soils are identified as GW, GP, 
GM, GC, SW, SP, SM, and SC; silty and clayey soils as ML, CL, OL, MH, CH, and 
OH; and highly organic soils as PT. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, CL-ML.

The AASHTO system classifies soils according to those properties that affect 
roadway construction and maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one of seven groups from A-1 
through A-7 on the basis of particle-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content of fines (silt and clay). At 
the other extreme, soils in group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7 groups are further classified 
as A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material can be indicated by a group 
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index number. Group index numbers range from 0 for the best subgrade material to 
20 or higher for the poorest.

Percentage of rock fragments larger than 10 inches in diameter and 3 to 10 inches 
in diameter are indicated as a percentage of the total soil on a dry-weight basis. The 
percentages are estimates determined mainly by converting volume percentage in 
the field to weight percentage. Three values are provided to identify the expected 
Low (L), Representative Value (R), and High (H).

Percentage (of soil particles) passing designated sieves is the percentage of the soil 
fraction less than 3 inches in diameter based on an ovendry weight. The sieves, 
numbers 4, 10, 40, and 200 (USA Standard Series), have openings of 4.76, 2.00, 
0.420, and 0.074 millimeters, respectively. Estimates are based on laboratory tests 
of soils sampled in the survey area and in nearby areas and on estimates made in 
the field. Three values are provided to identify the expected Low (L), Representative 
Value (R), and High (H).

Liquid limit and plasticity index (Atterberg limits) indicate the plasticity 
characteristics of a soil. The estimates are based on test data from the survey area 
or from nearby areas and on field examination. Three values are provided to identify 
the expected Low (L), Representative Value (R), and High (H).

References:

American Association of State Highway and Transportation Officials (AASHTO). 
2004. Standard specifications for transportation materials and methods of sampling 
and testing. 24th edition.

American Society for Testing and Materials (ASTM). 2005. Standard classification of 
soils for engineering purposes. ASTM Standard D2487-00.
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Physical Soil Properties (BLUFFS SUBDIVISION)

This table shows estimates of some physical characteristics and features that affect 
soil behavior. These estimates are given for the layers of each soil in the survey 
area. The estimates are based on field observations and on test data for these and 
similar soils.

Depth to the upper and lower boundaries of each layer is indicated.

Particle size is the effective diameter of a soil particle as measured by 
sedimentation, sieving, or micrometric methods. Particle sizes are expressed as 
classes with specific effective diameter class limits. The broad classes are sand, 
silt, and clay, ranging from the larger to the smaller.

Sand as a soil separate consists of mineral soil particles that are 0.05 millimeter to 2 
millimeters in diameter. In this table, the estimated sand content of each soil layer is 
given as a percentage, by weight, of the soil material that is less than 2 millimeters 
in diameter.

Silt as a soil separate consists of mineral soil particles that are 0.002 to 0.05 
millimeter in diameter. In this table, the estimated silt content of each soil layer is 
given as a percentage, by weight, of the soil material that is less than 2 millimeters 
in diameter.

Clay as a soil separate consists of mineral soil particles that are less than 0.002 
millimeter in diameter. In this table, the estimated clay content of each soil layer is 
given as a percentage, by weight, of the soil material that is less than 2 millimeters 
in diameter.

The content of sand, silt, and clay affects the physical behavior of a soil. Particle 
size is important for engineering and agronomic interpretations, for determination of 
soil hydrologic qualities, and for soil classification.

The amount and kind of clay affect the fertility and physical condition of the soil and 
the ability of the soil to adsorb cations and to retain moisture. They influence shrink-
swell potential, saturated hydraulic conductivity (Ksat), plasticity, the ease of soil 
dispersion, and other soil properties. The amount and kind of clay in a soil also 
affect tillage and earthmoving operations.

Moist bulk density is the weight of soil (ovendry) per unit volume. Volume is 
measured when the soil is at field moisture capacity, that is, the moisture content at 
1/3- or 1/10-bar (33kPa or 10kPa) moisture tension. Weight is determined after the 
soil is dried at 105 degrees C. In the table, the estimated moist bulk density of each 
soil horizon is expressed in grams per cubic centimeter of soil material that is less 
than 2 millimeters in diameter. Bulk density data are used to compute linear 
extensibility, shrink-swell potential, available water capacity, total pore space, and 
other soil properties. The moist bulk density of a soil indicates the pore space 
available for water and roots. Depending on soil texture, a bulk density of more than 
1.4 can restrict water storage and root penetration. Moist bulk density is influenced 
by texture, kind of clay, content of organic matter, and soil structure.

Saturated hydraulic conductivity (Ksat) refers to the ease with which pores in a 
saturated soil transmit water. The estimates in the table are expressed in terms of 
micrometers per second. They are based on soil characteristics observed in the 
field, particularly structure, porosity, and texture. Saturated hydraulic conductivity 
(Ksat) is considered in the design of soil drainage systems and septic tank 
absorption fields.
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Available water capacity refers to the quantity of water that the soil is capable of 
storing for use by plants. The capacity for water storage is given in inches of water 
per inch of soil for each soil layer. The capacity varies, depending on soil properties 
that affect retention of water. The most important properties are the content of 
organic matter, soil texture, bulk density, and soil structure. Available water capacity 
is an important factor in the choice of plants or crops to be grown and in the design 
and management of irrigation systems. Available water capacity is not an estimate 
of the quantity of water actually available to plants at any given time.

Linear extensibility refers to the change in length of an unconfined clod as moisture 
content is decreased from a moist to a dry state. It is an expression of the volume 
change between the water content of the clod at 1/3- or 1/10-bar tension (33kPa or 
10kPa tension) and oven dryness. The volume change is reported in the table as 
percent change for the whole soil. The amount and type of clay minerals in the soil 
influence volume change.

Linear extensibility is used to determine the shrink-swell potential of soils. The 
shrink-swell potential is low if the soil has a linear extensibility of less than 3 
percent; moderate if 3 to 6 percent; high if 6 to 9 percent; and very high if more than 
9 percent. If the linear extensibility is more than 3, shrinking and swelling can cause 
damage to buildings, roads, and other structures and to plant roots. Special design 
commonly is needed.

Organic matter is the plant and animal residue in the soil at various stages of 
decomposition. In this table, the estimated content of organic matter is expressed 
as a percentage, by weight, of the soil material that is less than 2 millimeters in 
diameter. The content of organic matter in a soil can be maintained by returning 
crop residue to the soil.

Organic matter has a positive effect on available water capacity, water infiltration, 
soil organism activity, and tilth. It is a source of nitrogen and other nutrients for 
crops and soil organisms.

Erosion factors are shown in the table as the K factor (Kw and Kf) and the T factor. 
Erosion factor K indicates the susceptibility of a soil to sheet and rill erosion by 
water. Factor K is one of six factors used in the Universal Soil Loss Equation 
(USLE) and the Revised Universal Soil Loss Equation (RUSLE) to predict the 
average annual rate of soil loss by sheet and rill erosion in tons per acre per year. 
The estimates are based primarily on percentage of silt, sand, and organic matter 
and on soil structure and Ksat. Values of K range from 0.02 to 0.69. Other factors 
being equal, the higher the value, the more susceptible the soil is to sheet and rill 
erosion by water.

Erosion factor Kw indicates the erodibility of the whole soil. The estimates are 
modified by the presence of rock fragments.

Erosion factor Kf indicates the erodibility of the fine-earth fraction, or the material 
less than 2 millimeters in size.

Erosion factor T is an estimate of the maximum average annual rate of soil erosion 
by wind and/or water that can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year.

Wind erodibility groups are made up of soils that have similar properties affecting 
their susceptibility to wind erosion in cultivated areas. The soils assigned to group 1 
are the most susceptible to wind erosion, and those assigned to group 8 are the 
least susceptible. The groups are described in the "National Soil Survey Handbook."
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Wind erodibility index is a numerical value indicating the susceptibility of soil to wind 
erosion, or the tons per acre per year that can be expected to be lost to wind 
erosion. There is a close correlation between wind erosion and the texture of the 
surface layer, the size and durability of surface clods, rock fragments, organic 
matter, and a calcareous reaction. Soil moisture and frozen soil layers also 
influence wind erosion.

Reference:
United States Department of Agriculture, Natural Resources Conservation Service. 
National soil survey handbook, title 430-VI. (http://soils.usda.gov)
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