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5CHAPTER 5: IMPLEMENTING LID, STEP-BY-STEP
LID IMPLEMENTATION FORM OVERVIEW
The LID Implementation Form is a step-by-step method, for implementing LID by applying BMPs in a
meaningful hierarchy across the site. This approach to managing stormwater reminds designers to
blend a variety of practices in the order that they should be considered, since a single BMP will not
achieve a key goal of LID implementation, which is to mimic predevelopment hydrology.

Requirements
•
•

•

The LID Implementation Form should be completed at the very beginning of the project, during
the site planning phase and re-visited by the designer(s) detailing the construction plan set.
If the Simplified Sizing Approach is used to design BMPs, All LID Forms must be submitted for
the permit application package which includes:
o Project Summary Form.
o LID Forms A through C once.
o LID Forms D through J for each basin.
o For each BMP, submit relevant Worksheet.
o Refer to Chapter 3 “Permit Application Package Requirements for All Projects” for
further requirements.
If Engineered Design Approach is used to design BMPs, LID Forms and worksheets are not
required, but the permit application package should include the following in addition to a
drainage report:
o Information on project summary form.
o Any sizing factors used to design BMPs on site.
o Refer to Chapter 3 “Permit Application Package Requirements for All Projects” for
further requirements.

Stormwater Management Hierarchy
Choose BMPs based on their ability to mimic pre-development hydrology following the preferred
hierarchy:
1. Lay out the site to minimize impacts to natural resources and to minimize impervious areas.
2. Prevent runoff by intercepting, evaporating, and/or infiltrating rainfall.
3. Reduce runoff using BMPs with surface storage (i.e. ponding) that infiltrate and to a lesser
extent, intercept and evaporate runoff and the rainfall they receive.
4. Reduce runoff using BMPs with underground storage that infiltrate runoff.
5. Reduce runoff using flow-based BMPs without storage (i.e. conveyance) that infiltrate lower
volumes and to a lesser extent, intercept and evaporate runoff and the rainfall.
6. If the first five choices are not feasible, then the only remaining LID choice is to improve the water
quality of runoff, without significantly reducing the volume, using a lined BMP or proprietary
device. This is not preferred. (See Chapter 1 “Why Use Low Impact Development”, “Protecting
Water Quality by Addressing Water Quantity”).
7. To manage stormwater water quality and flow control on larger sites (Chapter 4, “Wet, Extended
Wet, and Dry Detention Ponds”), a Wet Pond, Extended Wet Pond, and Dry Detention Pond can be
used when LID facilities are not sufficient. It is recommended the designer considers steps 1-6
before using Ponds, especially in sites with higher infiltration rates.
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This form assumes that:
• The LID process, as outlined in Chapter 3, has been or will be applied throughout the planning,
design, construction, and maintenance phases.
• The detailed implementation information provided in Chapter 4 and Appendix B has been used
to determine site suitability, develop detailed designs, and guide construction and maintenance
activities for each BMP.

“Managed Area” Approach
Start the LID Implementation Form by separately entering the proposed landscape and hardscape
drainage areas. As BMPs are applied to either proposed landscape or hardscape drainage areas, those
areas are considered “managed areas”. BMPs are applied for water quality and flow control until all
drainage area is managed. The area for the runoff reduction facility itself is considered managed area for
the rainfall it receives within its own footprint.

Cost Savings Approach
The LID Implementation Form encourages using runoff prevention BMPs first. When these
opportunities are exhausted, the remaining drainage area to be managed will likely be smaller, making
the site development more cost-effective by causing the remaining, costlier runoff reduction BMPs to
be smaller.

Area Managed and Sizing Factors
A sizing factor simplifies the complex hydrologic modeling that is often needed to implement BMPs and is
used to size a BMP relative to the area it manages.
IMPORTANT! Sizing factors are specific to The City of Grant Pass, because they were created based on
hydrologic modeling that considers the appropriate storm type distribution, storm size, land cover, and
more to determine these values or were adapted based on experience.
Runoff prevention BMPs. To calculate the area managed for runoff prevention BMPs, a multiplier may be
applied to the BMP/drainage area to increase (e.g. 1.5), decrease (e.g. 0.5), or leave it unchanged (e.g. 1.0).

Figure 5-1. Example runoff prevention BMPs applied to a single-family home:
• Minimize Building Footprint (with a two-story house, impervious area reduced)
• Minimize Front Setbacks (impervious area reduced)
• Vegetated Roof BMP (50% prevented, 50% runoff)
• Restored Soils to lawn BMP (100% managed)
• Porous Pavement (Rainfall) BMP (100% prevented)
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Runoff reduction BMPs. For runoff reduction BMPs, the area of the BMP is always smaller than the
drainage area. Sizing factors may be used to size the area/footprints of rain gardens, stormwater planters,
LID swales, and soakage trenches. Other runoff reduction BMPs use alternative methodologies, which may
be sized through worksheets (vegetated filter strips, downspout disconnection) and via hydrologic
modeling provided by a licensed engineer (See Chapter 2).

Figure 5-2. In this runoff reduction example, the vegetated roof is the only surface generating runoff, so this
is directed to a rain garden. Other surfaces, per Figure 5-1, don’t generate runoff (i.e. porous pavement) or
are assumed to not generate runoff (i.e. restored soils). The approach for this site would satisfy the
requirements of the LID Implementation Form.

Terminology
A few terms are used consistently throughout the form:
• A “basin” is a site-scale area that runoff flows over. It is defined by the site grading plan and may
be influenced by the project boundary, building roof designs, and other elements that runoff flows
over. A site may be designed to have more than one basin (Figure 5-3).
• A “drainage area” is the area that is either encompassed by a rainfall BMP or directed to a runoff
BMP.
• “Landscape” drainage areas include protected forests or single trees and any type of proposed
landscape surface (e.g. lawn, perennial, meadow, shrubs, forests, etc).
• “Hardscape” drainage areas include any pavement or roof and may include porous pavements.
• “Impervious” drainage areas include any pavement or roof but do not include porous pavements.
Above ground pools are also considered impervious. The area of in-ground pools with an overflow
to the sanitary sewer system need not be entered at all. These systems may generate runoff, but
since it doesn't flow to the storm system, it does not have the potential to pollute downstream
waterways.

Number of Forms per Project
The number of forms may vary by project (Figure 5-4).
LID Implementation Form, Sections A, B, and C. The BMPs in these sections apply to the entire site.
Complete Sections A, B, & C only once per project.
LID Implementation Form, Sections D through J. BMPS in Sections D though H apply to basins. Complete
Sections D through Section J as follows:
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•
•

For a site with multiple basins or where proposed grades slope to create multiple basins, include
these sections from the LID Implementation Form for each basin.
For other simpler sites, a single set of LID Implementation Forms may be all that’s needed.

Figure 5-3. This is an example of a typical development with two basins, Basin A and Basin B, separated by
a ridge created by the final grading plan and the roof slope and downspout design. (BMPs not shown.) This
project would use two LID Implementation Forms (see “Completing the LID Implementation Form
(Overview & Example)” below).

Worksheets. Some BMPs have additional worksheets to ensure that key steps have been performed, to
help size facilities, and/or to determine the area managed. Complete the worksheets for each BMP at the
site. For instance, if there are two infiltration rain gardens, then complete two versions of the “F1
Infiltration Rain Garden & LID Swale BMP Worksheet”.

Figure 5-4. In this example, complete the worksheets as follows:
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BMP:

Area Managed:

Assuming this
BMP is a:

Complete
Worksheet:

Worksheet Instructions:

Basin A (Complete Sections A – J of first LID Implementation Form.)
BMP A1

Left, front
portion of
building roof
and landscape

Rain Garden
BMP

F1

Size the footprint of the rain garden
and enter the area managed on the
LID Implementation Form.

BMP A2

Landscape
area

Restored Soil
BMP to Lawn

N/A

BMP A3

Right, front
portion of
building roof,
sidewalk &
landscape

Rain Garden
BMP

F1

Size the footprint of the rain garden
and enter the area managed on the
LID Implementation Form.

BMP A4

Driveway

Porous
Pavement
(Rainfall) BMP

C1

Determine the depth of base rock
needed to infiltrate the design
storm.

BMP A5

Landscape
area

Tree Planting
(Landscape,
Evergreen) BMP

B1

Complete a single worksheet for all
trees in Basin A and enter total area
managed on the LID
Implementation Form.

Basin B (Complete Sections B – J of second LID Implementation Form.)
BMP B1

Left, back
portion of
building roof
and landscape

Rain Garden
BMP

F1

BMP B2

Right, back
portion of
building

LID Swale BMP

F1

BMP B3

Driveway &
parking lot

Porous
Pavement
(Rainfall) BMP

C1

BMP B4

Landscape
area

Restored Soil to
Garden BMP

N/A

BMP B5

Landscape
area

Tree Planting
(Landscape)
BMP

B1
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needed to infiltrate the design
storm.

Complete a single worksheet for all
trees in Basin B and enter total area
managed on the LID
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COMPLETING THE LID IMPLEMENTATION FORM (OVERVIEW & EXAMPLE PROJECT)
This section provides an overview of some of the most important points to consider when using the LID Implementation Form to create an LID site and to size BMPs. The example plans and completed form images are based on Basin A only in
Figures 5-3 and 5-4. Detailed instructions for steps can be found in “Instructions for Selected Steps in the LID Implementation Form and Associated Worksheets” below.

A. Create Site Layout & LID Strategy (Entire Site)

Form Steps 1 - 9 (Prevent Runoff): Layout site to protect natural resources and reduce impervious surfaces.
 Section A is for the entire project site. Complete this section once per project.
 Assess your site including testing the infiltration rate of soil throughout the site.
 Chapter 5 walks through the form.
 EXAMPLE: Create a preliminary map of the proposed site plan to help define the strategy and find drainage areas.

Figure 5-5. EXAMPLE PROJECT: Using the example from Figures 5-3 and 5-4, Basin A map showing drainage areas and testing locations and infiltration rates. Areas with low infiltration rates have impervious surfaces and porous pavement. Areas with higher
infiltration rates have infiltration BMPS or are planted with trees. To complete the LID Implementation Form, similar information would have to be determined for Basin B so that the entire site can be considered.
Table 5-1. EXAMPLE PROJECT: Complete Section A of the LID Implementation Form for the entire site (i.e. Basins A & B shown in Figures 5-3 and 5-4, not just Basin A, shown in Figure 5-5).
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B. Prevent Runoff from Landscape Areas (Entire Site)
Form Step 6: Enter the total landscape area for the entire project site.
Form Steps 7-10: Enter area managed by:
• Cluster Development BMP
• Tree Protection BMP
• Tree Planting (Evergreen & Deciduous) BMP
• Restored Soils BMP
Form Step 11: Add all the landscape areas managed.
Form Step 12: Confirm all landscape areas have been managed by comparing Step 6 and Step 12.
 Section B is for the entire project site. Complete this section once per project.
 All landscape areas have been managed. The rest of the form sections apply only to hardscapes.
Table 5-2. EXAMPLE PROJECT: Complete Section B of the LID Implementation Form for BMPs A2 and A5 in Basin A (shown). A completed Section B for BMPs B4 and B5 in Basin B is also needed (not shown).
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Table 5-3. EXAMPLE PROJECT: To determine the value in Step 9, complete Worksheet B1 of the LID Implementation Form for BMP A5 in Basin A (shown). A completed Worksheet B1 for BMP B5 in Basin B is also needed (not shown).
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C. Prevent Runoff from Hardscape Areas (Entire Site)
Steps 13-15: Enter area managed by:
• Depave Existing Pavement BMP
• Limit Disturbance: Minimal Excavation Foundations BMP
• Porous Pavement (Rainfall) BMP
Form Step 16: Add up all the hardscapes managed.
 BMPs in this section are assumed to have no runoff.
Table 5-4. EXAMPLE PROJECT: Complete Section C of the LID Implementation Form for BMP A2 in Basin A (shown). A completed Section C for BMP B4 in Basin B is also needed (not shown).
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D. Calculate Total Remaining Hardscape Drainage Area to Be Managed (basin)
Form Steps 17-19: Enter the number of basins (i.e. when the direction of flow splits into different directions) where development will take place and which basin is being addressed by Sections D – I of the LID Implementation Form. Enter the
remaining hardscape area.
 GOAL! Manage all the runoff from hardscape areas for the given design storm.
 This section and the rest of the form apply only to a single basin. Complete an LID Implementation Form for each basin.
Table 5-5. EXAMPLE PROJECT: Complete Section D of the LID Implementation Form for Basin A (shown) and Basin B (not shown).

E. Prevent Runoff from Impervious Areas (Basin)
Form Steps 20-20: Enter the area managed by:
• Contained Planters BMP
• Vegetated Roofs (Green Roofs) BMP
• Tree Protection BMP
• Tree Planting BMP

Form Step 23: Add all the hardscape areas managed in Section C. Remaining runoff is directed to individual BMPs in the worksheets for Sections E (preferred) and G.
 BMPs in this section have some runoff, which will be directed to a runoff reduction BMP in subsequent steps.
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Table 5-6. EXAMPLE PROJECT: Complete Section E of the LID Implementation Form for Basin A (shown). A completed Section E for Basin B is also needed (not shown). The example project has none of these BMPs, so enter zeros, as shown.

F. Reduce Runoff from Hardscape Areas (Basin)
Form Steps 24-31: Direct remaining runoff to Runoff Reduction BMPs:
Most Preferred:
• Porous Pavement (Runoff) BMP
• Infiltration Rain Garden or LID Swale BMP (Worksheet F1)
• Infiltration Stormwater Planter BMP (Worksheet F2)
• Soakage Trench BMP (Worksheet F3)
• Drywell BMP
Less Preferred:
• Water Quality Conveyance Swale BMP
• Dispersion: Vegetated Filter Strip BMP (Worksheet F4)
• Dispersion: Downspout Disconnection BMP (Worksheet F5)
 Complete worksheets for each facility to determine the footprint/size or engage a licensed engineer to implement BMPs that have no worksheets (see Chapter 2).
Form Step 32: Calculate area managed by Runoff Reduction BMPs.
 HINT! If all runoff from hardscape areas for the given design storm has been managed, skip ahead to Section H.
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Table 5-7. EXAMPLE PROJECT: Complete Section F of the LID Implementation Form for BMPs A1 and A3 in Basin A (shown). A completed Section E for BMPs B B1 and B2 in Basin B is also needed (not shown).
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Table 5-8. EXAMPLE PROJECT: Complete Worksheet F1 for the rain gardens in Basin A (BMP A1 shown in this table, BMP A3 shown in Table 5-10) and rain garden (BMP B1) and LID swale (BMP B2) in Basin B (not shown).
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Table 5-8 (continued).
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Table 5-9. EXAMPLE PROJECT: Complete Worksheet E1 for the rain gardens in Basin A (BMP A1 shown in table 5-9 and BMP A3 shown in this table) and rain garden (BMP B1) and LID swale (BMPB2) in Basin B (not shown).
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Table 5-9(continued).
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G. Calculate remaining drainage area to be manaGed (Basin)
Form Step 36: Calculate the remaining drainage area to managed by treatment only (i.e. lined) facilities.
 Since these BMPs don’t significantly reduce runoff, iideally, all runoff has already been managed in preceding sections.
 Having any remaining drainage area left at this step sometimes indicates inadequate consideration of stormwater during site planning. Revisit the site layout.
Table 5-10. Complete Section G of the LID Implementation Form for Basin A (shown) and Basin B (not shown).

H. Provide water quality treatment for remaining drainage areas (basin)

Form Steps 34-35: If opportunities for BMPs above are exhausted, direct the remaining drainage area in Section H to treatment only (i.e. lined) facilities (not preferred):
• Lined Rain Garden or Lined LID Swale BMP (Worksheet H1)
• Lined Stormwater Planter BMP (Worksheet H2)
 Complete worksheets to size facilities and calculate the area managed using lined BMPs.
Step 36: Calculate area managed using all lined BMPs.
Table 5-11. Complete Section H of the LID Implementation Form for Basin A (shown) and Basin B (not shown). Since all runoff has been managed by preceding sections, zeros can be entered as shown.
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I. Manage stormwater quality and/or flow control with ponds

Form Steps 37-39: If opportunities for BMPs above are exhausted, direct the remaining drainage area in Section H to Retention and Detention Structures.
• Wet Pond
• Extended Wet Pond
• Dry Detention Pond
Form Step 40: Calculate area managed using detention and retention structures.
Table. 5-12. Complete Section I of the LID Implementation Form to record area managed with retention and detention structures.
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J. Confirm Stormwater Management is Adequate

Form Step 45-47: Confirm that protection fencing has been adequately designed and shown throughout the construction documents and that all areas have been managed.
 GREAT JOB! You're on your way to creating a low impact development site! (Don't forget to provide detailed designs and work with contractors and maintenance staff to realize your water quality goals.)
Table 5-13. Complete Section I of the LID Implementation Form for Basin A (shown) and Basin B (not shown).
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INSTRUCTIONS FOR SELECTED STEPS IN THE LID IMPLEMENTATION FORM &
ASSOCIATED WORKSHEETS
IMPORTANT! Some steps of the LID Implementation Form are self-explanatory. Only steps that need
clarification are discussed in this section. Do not attempt to complete the LID Implementation Form
without referring to criteria in this section.

A. Create Site Layout & LID Strategy (Entire Site)
These BMPs are placed on the LID Implementation Form to remind planners and designers to include them
in their site design process. No areas need to be entered on the form for these BMPs. For projects with
more than one basin, enter information in Section A only once for the entire site, on the first form.

Steps 1 – 3. Minimize Impervious BMPs. Implement these BMPs according to guidance in Chapter 4. These
practices will reduce the amount of runoff to be managed in Runoff BMPs in steps below and reduce
stormwater management costs (and some of them also reduce overall project costs):
• Shared parking spaces BMP
• Minimize Front Setbacks BMP
• Share a Driveway BMP
Place a check under the “Incorporated” column for each practice that will be implemented. If a practice
will not be implemented, place a check under either the “Not Feasible” or “Not Applicable” column and
briefly justify why the practice cannot be used.

Step 4. Limit Disturbance: Construction Sequencing BMP. Implement this BMP according to guidance in
Appendix B and Chapter 4. Place a check under the “Incorporated” column if this BMP will be implemented.
If not, place a check under either the “Not Feasible” or “Not Applicable” column and briefly justify why the
practice cannot be used.
Step 5. Fast(er) Draining Soils BMP. Use preliminary infiltration testing (per “Appendix C: Infiltration
Testing”) during the planning phase to determine the fast(er) draining soils areas that will identify open
space areas least likely to generate runoff (see Chapter 5 “Cluster Development BMP”) and to determine
whether the following BMPs can be placed in fast(er) draining soils, ensuring they are as small and costeffective as possible:
• Porous Pavement (Runoff) BMP
• Infiltration Rain Garden or LID Swale BMP
• Infiltration Stormwater Planter BMP
• Vegetated Filter Strip (VFS) BMP
• Drywell BMP
• Soakage Trench BMP
Place a check under the “Incorporated” column if preliminary infiltration testing was performed. If not,
place a check under either the “Not Feasible” or “Not Applicable” column and briefly justify why preliminary
infiltration testing cannot be performed.
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B. Prevent Runoff from Landscape Areas (Entire Site)
Apply these BMPs to landscape areas that will be protected in their current state in the proposed
development.
Step 7. Cluster Development BMP. Criteria for drainage areas entered on the LID Implementation Form
are as follows:
• Implement this BMP according to guidance in Appendix B and Chapter 4.
• DO enter the area or areas that will be left in the pre-developed condition and that will be
protected by fencing per guidance in Appendix B “Construction”.
Step 8. Tree Protection Area BMP. Tree roots extend beyond the dripline; therefore, stormwater
management also extends beyond the dripline. The area managed by a protected tree is 1.5 times the
canopy area. For determining the area where other landscape management BMPs should be installed, the
additional area around the tree should be uniformly applied per Figure 5-6.

Figure 5-6. Tree preservation allows an area larger than the canopy to be counted as area managed. Apply
this area uniformly around the tree canopy area.

Criteria for drainage areas entered on the LID Implementation Form are as follows:
• Implement this BMP according to guidance in Appendix B and Chapter 4.
• DO enter the tree canopy area that is forested or of a single tree or group of trees that that will
be protected by fencing per guidance in Appendix B “Construction”.
• DO NOT include forested areas already included on Cluster Development BMP above.
• Unless desired, DO NOT include trees within 10 feet of pavement, which can be used to manage
impervious area in subsequent steps.)
•
Steps 9. Tree Planting BMP (Landscape). Complete Worksheet B1 to determine landscape area managed
by evergreen and deciduous trees. Criteria for areas entered on the LID Implementation Form are as
follows:
• Implement this BMP according to guidance in Appendix B and Chapter 4.
• DO enter trees that will overhang landscape areas, assuming a mature canopy spread, regardless
of size of canopy at planting.
• DO NOT include any other managed landscape areas
• Unless desired, DO NOT include trees that are within 10 feet of impervious pavement, which can
be used to manage runoff from impervious areas in subsequent steps.
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Step 10. Restored Soils BMP. Criteria for areas entered on the LID Implementation Form are as follows:
• Implement this BMP according to guidance in Appendix B and Chapter 4.
• DO enter the proposed landscapes that will be restored after construction using the “Restored
Soils BMP”.
• DO enter areas that may contain rain gardens, stormwater planters, LID swales, vegetated filter
strips, or water quality conveyance swales per subsequent steps in this form, since these areas
already manage rainfall as well as runoff from other areas. Specific sizing for these facilities is
provided in worksheets in subsequent steps.

C. Prevent Runoff from Hardscape Areas (Entire Site)
Step 13. Depave Existing Pavement BMP. Enter the area of existing pavement that will be removed to
become a landscape area, implemented per guidance provided in Chapter 4 “Depave Existing Pavement
BMP”, “Restored Soils BMP”, and if applicable “Tree Planting BMP”. Enter only existing hardscape areas
that are impervious.
If trees will be planted, consider the following. Since trees require 2 cubic feet of soil per square foot of
mature canopy, the minimum area of pavement converted to a landscape area with trees should be
determined based on the projected mature canopy of the proposed tree: Minimum area = Canopy [sf] x
0.666.
Step 14. Limit Disturbance: Minimal Excavation Foundation BMP. Criteria for areas entered on the LID
Implementation Form are as follows:
• Implement this BMP according to guidance in Appendix B and Chapter 4.
• DO enter areas of roof for buildings or sections of buildings supported by minimal excavation
foundations, which include pier, post, or block footings or crawl spaces.
• DO NOT enter areas of roof for buildings or sections of buildings with a full basement below them.
• DO NOT enter areas of roof for buildings or sections of buildings with a slab footing or
underground parking lot.
Step 15. Porous Pavement (Rainfall) BMP. Confirm site confirm site suitability. Criteria for areas entered
on the LID Implementation Form are as follows:
• Implement this BMP according to guidance in Appendix B and Chapter 4.
• DO enter the area of porous pavement that manages ONLY the rainfall it receives. Enter areas
that receive runoff from other places in subsequent steps in the LID Implementation Form.
• DO enter areas of existing to remain and proposed areas of porous pavement.

D. Calculate Total Remaining Hardscape Drainage Area to be managed (basin)
Note: Calculate drainage areas by the footprint of the area as they would be seen in plan. Land and roof
slopes do not need to be accounted for when calculating drainage areas.
Step 17. Enter the number of basins for this project. Enter the number of basins. Projects where all runoff
is directed to a single point will only have a single basin. Other projects may split a site up into multiple
basins or the existing grades may have created multiple basins, as discussed above in “"Completing the LID
Implementation Form", "Number of Forms per Project".
Step 18. Enter the basin addressed by this LID Implementation Form, Sections D through I. Each basin is
required to be delineated and labeled (Chapter 3 “The LID Design Process”, “Permit Drawing Requirements
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for All Projects”). Enter a letter or other designation for the basin addressed by this particular LID
Implementation Form.
Step 19. Enter Remaining Hardscape Drainage Area. Enter the area of hardscape, which may include roofs
and any kind of pavement (roads, driveways, sidewalks, patios, and footpaths, regardless of whether they
will be porous pavements or impervious pavements).

E. Prevent Runoff from Impervious Areas (Basin)
Step 20. Contained Planter(s) BMP, Vegetated Roofs (Green Roofs) BMP. Enter all areas where these BMPs
are placed over impervious drainage areas in first box and multiply by value shown to calculate area
managed. Areas meeting the criteria for each BMP as follows can be summed up together and entered on
the LID Implementation Form.
Contained Planter(s) BMP. Criteria for areas entered on the LID Implementation Form are as follows:
• Implement this BMP according to guidance in Appendix B and Chapter 4.
• DO enter the area of contained planters over impervious hardscapes or on roofs.
• DO NOT enter contained planters over porous pavements areas.
Vegetated Roofs (Green Roofs) BMP. Criteria for areas entered on the LID Implementation Form are as
follows:
• Implement this BMP according to guidance in Appendix B and Chapter 4.
• DO enter the area of roof covered by a vegetated roof.
• DO NOT enter drainage areas conveyed towards vegetated roofs.
Step 21. Limit Disturbance: Tree Protection BMP (Impervious). Criteria for areas entered on the LID
Implementation Form are as follows:
• Implement this BMP according to guidance in Appendix B and Chapter 4.
• Designers should confirm with their contractors, as soon as a contractor is on board, that the work
being performed can be cost effectively performed without impacting the tree.
• An arborist certified by the International Society of Arboriculture (ISA) should be engaged during,
at a minimum, the construction phase, but preferably during the planning or design phase, to
provide recommendations for tree protection and health.
• Fence the critical root zone with durable fencing such as cyclone or wooden fencing, at least 3'
tall. Orange construction fencing is discouraged due to its poor effectiveness at tree protection.
See Appendix B “Construction”.
• Indicate the area is a "Tree Protection Zone" using signage with any additional information needed
so that subcontractors and delivery people are aware that traffic and materials storage are not
allowed within the critical root zone. See Chapter 4 “Tree Protection BMP”.
• DO enter the existing canopy area overhangs an existing impervious area. It is intercepting rainfall
and reducing runoff from those impervious areas.
• DO enter the existing canopy area of any trees where 70% of the ground area below the canopy
will be protected from construction of any additional structures or pavements, (unless approved
by an International Society of Arboriculture certified arborist). Excess disturbance under the
canopy during a construction project is likely to harm the tree. Impacts won’t be seen for a few
years, long after the project team has completed the project.
• DO NOT enter the existing canopy area of invasive trees. These should be removed. (See Appendix
E: Planting Specifications for resources on determining if a tree is considered invasive.)

212047-007/b/S17-012

CI TY

O F

G R AN T S

P AS S

Page 5-25

S TO RM W ATE R M AN A GE M E N T M AN U AL

March 2018

Step 22. Tree Planting BMP (Impervious). Complete Worksheet E1 to determine the impervious area
managed by planting a new tree. Criteria for areas entered on the LID Implementation Form are as follows:
• Implement this BMP according to guidance in Appendix B and Chapter 4.
• DO enter areas of trees that will be planted with 10 feet of a ground level impervious surface.
• DO enter areas of tree canopy that overhang a rooftop when the roof peak is no more than 15
feet high.
• Evergreen trees must be at least 5 feet tall.
• Deciduous trees must be at least 1.5-inch caliper.
• DO NOT enter areas covered in plants considered to be arborescent shrubs (e.g. Vine Maple)
Trees should be established over a 2-year irrigation period. Within this time period, if trees do not establish
and instead their health declines, they must be replaced.

F. Reduce Runoff from Hardscape Areas (Basin)
For each runoff BMP that infiltrates runoff, sizing may be a more iterative process than BMPs in
previous sections. Drainage areas may need to be split (e.g. adding or moving downspouts or
changing the grading plan) to direct stormwater in a particular way to ensure that the footprint of
the BMP will fit within the confines of the proposed area and that multiple BMPs will be distributed
around the site, as needed to mimic predevelopment hydrology.
Note: Not all sites are suited to infiltrate runoff. If this is the case for your site based on siting
guidance in Chapter 4, refer to Table G-1 BMP Suitability Matrix and revisit BMPs in Sections A, B,
and C to maximize the areas that might be managed with BMPs that evaporate or infiltrate rainfall.

Step 24. Porous Pavement (Runoff) BMP. Porous pavement that manages runoff from other areas is
required to be designed and sized by a licensed engineer and the base rock cannot be sized by only using a
sizing factor. Criteria for areas entered on the LID Implementation Form are as follows:
• Implement this BMP according to guidance in Appendix B and Chapter 4.
• DO enter impervious areas conveyed to the porous pavement.
Step 25. Infiltration Rain Garden or LID Swale BMP. Complete Worksheet F1 to calculate the top area of a
rain garden or LID swale to infiltrate runoff from all or a portion of the remaining drainage area. (In the
ponding area, the bottom is smaller than the top, due to gentle side slopes.) Additional guidance for
completing selected steps in Worksheet F1 is provided below. Criteria for areas entered on the LID
Implementation Form are as follows:
• Implement this BMP according to guidance in Appendix B and Chapter 4.
• DO enter impervious areas draining to the infiltration rain garden or LID swale.
• DO use one worksheet for each BMP. Add up the areas managed from all the worksheets and
enter the total area managed on this step of the LID Implementation Form.
Step 26. Infiltration Stormwater Planter BMP. Complete Worksheet F2 to size the stormwater planter
footprint to infiltrate runoff from all or a portion of the remaining drainage area. (In the ponding area, the
bottom and top elevations are the same size due to vertical side slopes created by a curb or wall.) Additional
guidance for completing selected steps in Worksheet F2 is provided below. Criteria for areas entered on
the LID Implementation Form are as follows:
• Implement this BMP according to guidance in Appendix B and Chapter 4.
• DO enter impervious areas conveyed to the stormwater planter.
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•

DO use one worksheet for each BMP. Add up the areas managed from all the worksheets and
enter the total area managed on this step of the LID Implementation Form.

Step 27. Soakage Trench BMP. Complete Worksheet F3 to size the footprint of a soakage trench to infiltrate
runoff from all or a portion of the remaining drainage area. Additional guidance for completing selected
steps in Worksheet F3 is provided below. Soakage trenches can be sized using a sizing factor but must be
designed by a licensed engineer if that configuration is an underground injection control (UIC, Chapter 4
“Soakage Trench BMP”, “UIC Authorization (not always required)). Criteria for areas entered on the LID
Implementation Form are as follows:
• Implement this BMP according to guidance in Appendix B and Chapter 4.
• DO enter impervious areas conveyed to the soakage trench.
• DO use one worksheet for each BMP. Add up the areas managed from all the worksheets and
enter the total area managed on this step of the LID Implementation Form.
Step 28. Drywell BMP. Size a drywell to infiltrate runoff from all or a portion of the remaining drainage
area. Drywells are required to be designed and sized by a licensed engineer (per Appendix B “Design”,
“Hydrologic Modeling”) and cannot be sized using a sizing factor since infiltration rates may vary with
drywell depth. Criteria for areas entered on the LID Implementation Form are as follows:
• Implement this BMP according to guidance in Appendix B and Chapter 4.
• DO enter all impervious areas conveyed to a drywell.
• DO use one worksheet for each BMP. Add up the areas managed from all the worksheets and
enter the total area managed on this step of the LID Implementation Form.
•
Step 29. Water Quality Conveyance Swale BMP. Size a water quality conveyance swale to treat the water
quality design storm. Water quality conveyance swales are required to be sized by a licensed engineer (per
Appendix B “Design”, “Hydrologic Modeling”) and cannot be sized using a sizing factor. Criteria for areas
entered on the LID Implementation Form are as follows:
• Implement this BMP according to guidance in Appendix B and Chapter 4.
• DO enter areas with shrubs, trees, and/or areas planted with tall grasses, sedges, rushes and/or
other groundcover capable of standing up while receiving flows.
• DO NOT enter areas planted with lawn or that will be maintained by mowing (unless this is
required by ODOT or for fire management)
Step 30. Dispersion: Vegetated Filter Strip (VFS) BMP. Complete Worksheet F4 to size a vegetated filter
strip to infiltrate runoff from all or a portion of the remaining drainage area. Vegetated filter strips have no
depression to store runoff but are almost equal in grade to the surfaces that drain to them. Criteria for
areas entered on the LID Implementation Form are as follows:
• Implement this BMP according to guidance in Appendix B and Chapter 4.
• DO enter areas with shrubs, trees, and/or areas planted with tall grasses, sedges, rushes and/or
other groundcover capable of standing up while receiving flows.
• DO NOT enter areas planted with lawn or that will be maintained by mowing (unless this is
required by ODOT).
• DO use one worksheet for each BMP. Add up the areas managed from all the worksheets and
enter the total area managed on this step of the LID Implementation Form.
Step 31. Dispersion: Downspout Disconnection. Complete Worksheet E6 to determine suitability for
downspout disconnection to infiltrate runoff from all or a portion of a roof. Downspout disconnections
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have no depression to store or convey runoff but are almost equal in grade to the surfaces that drain to
them. Criteria for areas entered on the LID Implementation Form are as follows:
• Implement this BMP according to guidance in Appendix B and Chapter 4.
• DO enter areas with shrubs and/or areas planted with tall grasses, sedges, rushes and/or other
groundcover capable of standing up while receiving flows.
• DO enter areas with existing or proposed trees capable of receiving additional water without
impact to tree health (see Chapter 4 “Limit Disturbance: Tree Protection BMP”, “Siting”).
• DO NOT enter areas planted with lawn or that will be maintained by mowing.
• DO use one worksheet for each BMP. Add up the areas managed from all the worksheets and
enter the total area managed on this step of the LID Implementation Form.
•

G. Calculate Drainage Area Managed with Runoff Prevention and Runoff
Reduction BMPs (Basin)
Step 33. Calculate remaining drainage area to be treated only. The remaining lined BMPs treat
stormwater on-site but cannot be relied upon to significantly reduce runoff. Therefore, they do not protect
against downstream streambank erosion or flooding (see Table G-1 BMP Suitability Matrix).

H. Improve Water Quality Treatment From Remaining Drainage Areas (Basin)
If opportunities for all other BMPs have been exhausted, a treatment only facility such as a lined vegetated
stormwater facility may be implemented. For the most part, these facilities do not significantly reduce
runoff and should be considered primarily as water quality treatment only facilities that will not protect
the receiving stream health as well as the practices described in Sections A, C, D, and F above.
Step 34. Lined Rain Garden or LID Swale BMP. Complete Worksheet F1 to size a lined rain garden or LID
Swale to treat runoff from all or a portion of the remaining drainage area. Additional guidance for
completing selected steps in Worksheet F1 is provided below.
Criteria for areas entered on the LID Implementation Form are as follows:
• Implement this BMP per guidance provided in Appendix B and Chapter 4.
• DO enter areas conveyed to the lined rain garden or LID swale.
• DO use one worksheet for each BMP. Add up the areas managed from all the worksheets and
enter the total area managed on this step of the LID Implementation Form.
Step 35. Lined Stormwater Planter BMP. Complete Worksheet F2 to size the stormwater planter footprint
to treat runoff from all or a portion of the remaining drainage area. Criteria for areas entered on the LID
Implementation Form are as follows:
• Implement this BMP per guidance provided in Appendix B and Chapter 4.
• DO enter all drainage areas conveyed to a lined stormwater planter.
• DO use one worksheet for each BMP. Add up the areas managed from all the worksheets and
enter the total area managed on this step of the LID Implementation Form.

I. MANAGE STORMWATER QUALITY AND/OR FLOW CONTROL WITH PONDS
(BASIN)
Step 37-39. For larger sites with difficult conditions, detention and retention structures can be
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implemented for water quality and flow control requirements. Design of these structures requires a
licensed engineer. Design recommendations are in Chapter 4 and requirements for design are in Chapter
2.

J. Confirm Stormwater Management is Adequate (Basin)
Step 41. Protection Fencing. Preventing soil compaction and other damage anywhere infiltration of rainfall
or runoff will take place is key to the hydrologic function of these areas. Showing protection fencing on
every site plan sheet in a set of construction drawings (civil, landscape, electrical, etc.) will alert each
contractor and sub-contractor to the value of the natural resource to be protected, which may include soil
or vegetation. It will also help contractors and subcontractors include this in their cost estimate when
bidding the job, which is more likely to result in fencing, than if the fencing is left off the plans.
Protection fencing is needed to implement the following BMPs:
• Conserve Fast(er) Draining Soils BMP
• Cluster Development BMP (the natural areas to be protected)
• Tree Protection BMP (Landscape and impervious area credits)
• Porous Pavement BMP (Rainfall and runoff area credits)
• Infiltration Rain Garden BMP
• Infiltration LID Swale BMP
• Infiltration Stormwater Planter BMP
• Vegetated Filter Strip BMP
• Soakage Trench BMP
If protection fencing is not shown around each of the above BMPs on the construction/permit set, then no
area managed values should be entered on the LID Implementation Form for those BMPs.
Step 43. Has runoff for the project or basin been fully managed? A zero in this box indicates that the
project site or basin (i.e. portion of the project site) has been fully managed. Great work!
Any value greater than zero in this box indicates that the project site or basin has not been fully managed.
Some questions to ask might include:
• Is there another way to lay out the site that allows infiltration BMPs to be located in faster draining
soils?
• Are there less preferred BMPs that were not really investigated that could be explored?
• If high groundwater and steep slopes are limiting factors at the site, was the Table G-1 BMP
Suitability Matrix used to identify and fully explore BMPs suitable for these conditions?
• Has the project minimized impervious surfaces and lawn as much as possible?

ADDITIONAL WORKSHEET INSTRUCTIONS
Most steps on the worksheets are self-explanatory. Some steps that might need some additional
clarification are included below.

Worksheet F1 Infiltration Rain Garden or LID Swale

Worksheet F1, Step a. Rain Garden or LID Swale Designation. Create a designation of your choosing to
differentiate each one of the rain gardens or LID swales that will be implemented in the current basin. You
will need this worksheet for each separate rain garden or LID swale.
Worksheet F1, Step b. In Basin. Enter the basin that the rain garden(s) or LID swale(s) in Step a are located
in.
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Worksheet F1, Step e. Contained Planter(s) BMP, Vegetated Roofs (Green Roofs) BMP, Limit
Disturbance: Tree Protection BMP (Impervious) and Evergreen Tree Planting BMP. These four BMPs
prevent runoff in the same amount (by 50%). From areas managed by any or all of these BMPs, 50% still
runs off, so enter the total area draining to the rain garden or LID swale for which the form is being
completed.
Worksheet F1, Steps f – g. Similar to Step e above.
Worksheet F1, Step i. Enter the maximum desired ponding depth (based on design of overflow elevation
of an area drain rim, lowest elevation of a constructed berm or other approved overflow structure). The
ponding depth may vary with configuration and storm size (see Chapter 4 “Choosing the Best Vegetated
Stormwater Facility Configuration “, “Vegetated Stormwater Facilities”). Below are some examples that
illustrate how to determine ponding depth for sizing facilities.

Figure 5-7 Example of an infiltration rain garden or LID swale with a berm serving as the overflow
structure. The ponding depth in this configuration is equal to the difference between the bottom of the
facility and the top elevation of the lowest point of the berm. Enter the difference between these two
elevations on the LID Implementation Form.

Figure 5-8 Example of an infiltration rain garden or LID swale with an area drain as the primary overflow
structure and a berm as the secondary (large storm) overflow structure. According to guidance in Chapter
4 “Vegetated Stormwater Facilities”, the rim elevation should be set high enough to allow the water
quality storm to be completely infiltrated without overflowing. In this case, enter the difference between
the bottom elevation of the ponding area (depression) and the rim elevation of the area drain or other
overflow structure.
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Worksheet F1, Step j. Enter Sizing Factor. Pre-calculated sizing factors such as the ones in this table allow
end-users to size a runoff reduction BMP based solely on the size of the area draining to it (which will be
done in subsequent steps of this worksheet). The sizing factors in the LID Implementation Form are specific
to The City of Grant Pass and rain gardens and LID swales.
Example 5-1. How to use Table F1 in faster draining soils (1.5 to 12 inches/hour):
Given:
Infiltration rate entered in Worksheet F1, Step d = 1.8 inches/hour
Ponding depth entered in Worksheet F1, Step i = 12 inches
Table 5-14. Rain garden and LID swale BMP sizing, example table for a 1.2-inch storm.

Sizing factor = 0.03, so enter this on Worksheet F1, q.
Example 5-2. How to use Table F1 in slower draining soils (0.5 to 1.4 inches/hour):
Given:
Infiltration rate entered on Worksheet F1, step d = 0.64 inches/hour
Ponding depth entered on Worksheet F1, step i = 12 inches
Table 5-15. Rain garden and LID swale BMP sizing.

Cells with asterisks means that the BMP is not predicted to achieve the desired ponding depth at this
infiltration rate, because it also must infiltrate desired volumes within 30 hours. Creating more storage for
stormwater runoff in slow draining soils without expanding the footprint will only cause the facility to have
standing water beyond the 30-hour maximum. Maximum ponding depths predicted by hydrologic
modeling are provided in the footnotes to optimize the depth of the rain garden, reduce excavation costs,
and help put the right plant in the right place (see Appendix E Plant Specifications).
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In this case, the maximum ponding depth predicted for this infiltration rate range is 4.9 inches, so this is
what should be designed for (see Step k) and shown on the plans.
Sizing factor = 0.08, so enter this on Worksheet F1, j.
Worksheet F1, Step k. Confirm vegetation health. Putting the right plant in the right place is crucial to
water quality treatment. While many conditions will contribute to the health of a plant (see Appendix E
Planting Specifications), moisture is the driving factor in plant health in these facilities. At least two
conditions can contribute to poor plant health because a plant that prefers one moisture regime receives
another:
• The location of inlets (wetter) and outlets (drier) and the flow of water through the facility as it
fills up and overflows has not been accounted for. See Figure E-2 “Wetland status indicators for
the moisture zones in vegetated stormwater facilities” for more information.
• If slow draining soils control facility ponding depth and a larger depth of ponding is implemented
anyway, plants adapted to moist conditions will not thrive or may not survive at all at higher
elevations than the maximum ponding depth. For instance, in the slow draining soils example
above (Example 5-2), water is only predicted to reach a level of 4.9 inches above the bottom
elevation of the facility, but if the pond is excavated to 12 inches, then plants that prefer relatively
dry conditions (per Figure E-2) should be chosen for the slopes from 4.9 above the facility bottom
to the overflow height, since this area will be much less frequently inundated.
Worksheet F1, Step l. Calculate the top footprint of rain garden or LID swale BMP. Multiply the drainage
area conveyed to the rain garden or LID swale by the sizing factor.
Example 5-3: How to size a rain garden or LID swale using a sizing factor
Given:
Drainage area = 950 square feet
Simplified sizing factor = 0.08
Top of rain garden or LID swale = 950 x 0.08 = 76 square feet
For retrofit projects, check to see whether the area calculated exists or can be created, for example by
removing pavement per the “Depaving Existing Pavement BMP”, in a place where conveyance to it is
feasible. Retrofit projects are not required to fully size facilities. A facility smaller than the calculated area
will overflow more often but can still provide some benefit to watershed health.
Worksheet F1, Step m. Ensure the rain garden or LID swale meets the minimum footprint area criteria in
Table 4-5. Rain gardens and LID swales have maximum side slopes of 3:1 (horizontal: vertical), so these
BMPs have a minimum footprint for each ponding depth, based solely on geometry. This step checks
whether the BMP is big enough for the desired ponding depth entered in step i.

Worksheet F2 Infiltration Stormwater Planter

Worksheet F2, Steps a – j. Similar or the same as instructions for Worksheet F1, Steps a – j.
Worksheet F2, Step k. Confirm vegetation health. Have appropriate plants been chosen for level of
moisture they are likely to receive, regardless of excavation depth and ponding depth set by overflow
strategy in Step 59?
Putting the right plant in the right place is crucial to water quality treatment. While there are many
conditions that will contribute to the health of a plant (see Appendix E “Planting Specifications”), moisture
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is the driving factor in plant health in these facilities. The location of inlets (more wet) and outlets (more
dry) and the flow of water through the facility as it fills up and overflows should be accounted for. See
“Figure A-2 Wetland status indicators for the moisture zones in vegetated stormwater facilities” for more
information.
Worksheet F2, Step l. Size footprint of Stormwater Planter BMP. Multiply the drainage area conveyed to
the stormwater planter by the sizing factor.
Example 5-4: How to size a stormwater planter using a sizing factor
Given:
Drainage area = 950 square feet
Simplified sizing factor = 0.031
Top of stormwater planter = 950 x 0.031 = 29 square feet
For retrofit projects, check to see whether the area calculated exists or can be created in a place where
conveyance to it is feasible. Retrofit projects are not required to fully size facilities. A facility smaller than
the calculated area will overflow more often, but can still provide some benefit to watershed health.
Retrofits that are too small should be involve a licensed engineer to ensure that overflows will not damage
downstream structures on and off the property.

Worksheet F3 Soakage Trench
Worksheet F2, Steps a – j. Similar or the same as instructions for Worksheet F1, Steps a – j.
Worksheet F3, Step k. Calculate the area of the soakage trench. Multiply the remaining drainage area
conveyed to the soakage trench by the sizing factor.
Example 5-5: How to size a soakage trench using a sizing factor
Given:
Drainage area = 950 square feet
Simplified sizing factor = 0.101
Top of soakage trench = 950 x 0.101 = 96 square feet
For retrofit projects, check to see whether the area calculated exists or can be created in a place where
conveyance to it is feasible. Retrofit projects are not required to fully size facilities. A facility smaller than
the calculated area will overflow more often but can still provide some benefit to watershed health.
Retrofits that are too small should involve a licensed engineer to ensure that overflows will not damage
downstream structures on and off the property.
Worksheet H1 Lined Rain Garden or LID Swale
Worksheet F2, Steps a – b. Similar or the same as instructions for Worksheet F1, Steps a – b.
Worksheet H1, step d. Determining the infiltration rate of imported soil mix. A lined rain garden or LID
swale will incorporate “imported soil” per Appendix D: Specifications. Based on the D10, which is the size
of particles that comprise the smallest 10% of the mix, estimate the infiltration rate using Table H1.1.
For information on completing additional steps within this worksheet, refer to guidance provided above on
completing Worksheet F1 for infiltration rain gardens and LID swales.
Worksheet H2, Steps e – l. Similar or the same as instructions for Worksheet F1, Steps e – l.
Worksheet H2 Lined Stormwater Planter
Worksheet H2, Steps a – l. Similar or the same as instructions for Worksheet F1, Steps a – l.
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