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Ada County Highway District (ACHD) is responsible 

for building, operating, maintaining, and improving 

urban streets, rural roads, alleys, and public rights-

of-way in the cities of Boise, Eagle, Garden City, 

Kuna, Meridian, and Star, and in unincorporated 

areas of Ada County. Stormwater conveyances and 

best management practices (BMPs) associated with 

the right-of-way are operated by ACHD with the 

exception of those routes and stormwater facilities 

operated by the Idaho Transportation Department 

(ITD). ACHDõs right-of-way contains the street, 

sidewalk, bike lanes, utilities, stormwater 

management infrastructure, and landscape 

systems. 

ACHD has developed this Green Stormwater 

Infrastructure (GSI) Guidance Manual (guidance 

manual) in response to the National Pollutant 

Discharge Elimination System (NPDES) Municipal 

Separate Storm Sewer System (MS4) Permit #IDS-

027561  requirement (referred to hereafter as the 

Permit) to implement GSI as a method of 

stormwater management. The Permit became 

effective on February 1, 2013. 

Development of this manual was fully grant-funded 

by the ITD, KN #13819. 

The Permit requires ACHD to implement and enforce 

a program to control stormwater runoff from all new 

development and redevelopment projects resulting 

in land disturbance, including asphalt removal or 

regrading, of 5,000 square feet (ft2) or more. Use of 

GSI can meet this Permit requirement by providing 

onsite stormwater management. Pilot studies are 

required by the Permit to validate the efficiency and 

to identify local limitations associated with GSI in 

the Treasure Valley.  

While other GSI facilities are available for 

consideration within the Treasure Valley, this 

manual provides guidance on determining the 

feasibility of tree systems, bioretention, permeable 

pavers, and bio-swales. This is a planning-level 

guidance manual that includes a general GSI design 

process and stormwater design criteria to be 

evaluated at all stages of project development. It 

does not include design methodologies or sizing 

details.

RELEVANT PERMIT 

REQUIREMENTS 

¶ Identify incentives for increased use 

of GSI facilities in private- and public-

sector development projects within 

the Ada County  jurisdiction 

¶ Complete an effectiveness 

evaluation of at least three pilot 

projects, prior to the expiration date 

of the Permit (January 30, 2018) 

¶ Identify barriers to GSI 

implementation (e.g., funding, 

conflicting regulations, need for 

technical information and training, 

nascent market, and maintenance 

issues) and opportunities for 

implementation 

¶ Evaluate feasibility of incorporating 

GSI facilities when repair work is 

performed on ACHD-owned or 

managed streets that involve land 

disturbance, including asphalt 

removal or regrading, of 5,000 

square feet or more 

¶ Ensure that all stormwater 

management projects undertaken 

after the effective date of the Permit 

are designed and implemented to 

prevent adverse impacts to water 

quality 

¶ Evaluate retrofit opportunities of 

existing stormwater control devices 

to provide additional pollutant 

removal from collected stormwater 

¶ Retain and treat the first 0.6 inch of 

the water quality capture volume 

from the 24-hour storm event 
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This guidance manual is intended t o help 

ACHD staff evaluate the feasibility of GSI for 

both new development and redevelopment 

projects .  

The primary purpose of this guidance manual is to 

provide users (planners, project managers, and 

engineers) a tool to identify and realize GSI 

opportunities that meet both the Permit 

requirements and ACHD goals effectively. This 

document refers to this user group of planners, 

project managers, and engineers as the designer. 

Guidance Manual Summary 
This guidance manual includes an introduction to 

GSI design techniques, a general GSI design (or 

evaluation) process, and an overview of four GSI 

practices with key design criteria to consider. The 

ACHD Policy Manual (Policy Manual, Section 8000) 

defines the requirement for stormwater systems 

within ACHDõs jurisdiction. The Stormwater Design 

Manual and Approved BMPs (Design Manual, 

Section 8200) contains standards and guidance for 

selecting and sizing permanent stormwater BMPs. 

This guidance manual is intended to be 

supplementary to the above-mentioned sections of 

the Policy Manual. It is understood that the existing 

Policy Manual will be updated to include these four 

GSI practices as approved BMPs and will include 

design methodologies and sizing details.  

GSI is an alternative design technique that meets 

ACHD policy requirements. The evaluation process 

identified in Chapter 2 is similar to the existing 

conventional design process (Policy Manual, Section 

8000) employed by ACHD. The difference is that 

stormwater is treated as an asset to be retained on 

site, considered throughout the design process, and 

integrated into the site design features. 

The goal of this guidance manual is to familiarize 

ACHD staff with GSI principles so that they consider 

GSI implementation in new development and 

redevelopment projects. This will in turn help meet 

both the relevant Permit requirements and ACHD 

goals.

 

 

  

ACHD GSI PROGRAM GOALS 

¶ Identify and integrate GSI into ACHD 

processes and projects as a 

drainage option, where appropriate 

(e.g., repair of streets, community 

projects, design projects, capital 

projects, etc.) 

¶ Use GSI practices as a subdivision 

development drainage control option 

for meeting existing onsite 

requirements 

¶ Develop design standards for GSI 

practices 

¶ Implement, demonstrate, and 

evaluate new GSI practices through 

pilot projects 

¶ Use GSI retrofits to disconnect hard 

surfaces and/or treat runoff in older 

developed areas with existing storm 

drain systems 

¶ Incorporate GSI design techniques 

and practices into streetscape 

standards for newly developing 

areas 

¶ Use offsite mitigation mechanisms to 

incorporate GSI practices into newly 

developed areas where use of 

traditional stormwater controls is 

limited by site conditions such as 

high groundwater levels 

¶  
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What is in this Manual?

This chapter describes the need for GSI applications 

in response to Permit requirements, introduces GSI 

design techniques and criteria, and provides an 

overview of benefits of GSI and unique 

considerations in Ada County as they relate to 

successful implementation of GSI practices. The GSI 

design criteria are demonstrated with a set of icons 

that are used throughout the document to illustrate 

how these criteria must be considered at various 

stages of the project development process. 

The following provides a summary of what is 

included in the remaining chapters of the guidance 

manual: 

¶ Chapter 2 includes a description of each of the 

GSI evaluation process steps and the design 

criteria identified in each of the steps.  

¶ Chapter 3 includes a brief introduction to 

different street profiles and types in ACHD and 

the four GSI practicesñtree systems, 

bioretention, permeable pavers, and bio-swalesñ

that ACHD believes are the most applicable to 

future projects based on its specific jurisdictional 

responsibilities and site constraints. These 

overviews of the four GSI practices are also 

included in the attachment as fact sheets. 

¶ Chapter 4 illustrates the different applications of 

GSI practices to different street types described 

in Chapter 3. For each of the practices, this 

chapter also includes a demonstration of the GSI 

design process and the design criteria that must 

be evaluated for each site. 

¶ Chapter 5 includes a description of various 

implementation strategies that can be used to 

overcome barriers that may affect the program 

outcome. 
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Pre-Developed Condition

In a natural landscape that is undisturbed by 

development and has minimal impervious surfaces, 

precipitation is absorbed and intercepted by the 

tree canopy, soil, and vegetation, minimizing runoff. 

Existing vegetation promotes the process of 

evapotranspiration and slows down the surface 

runoff so it takes many hours, days, or weeks to 

reach receiving waters. The total volume of runoff 

and associated pollutant load reaching surface 

waters is small, maintaining relatively clean surface 

water quality.

 

FIGURE 1-1 

Water budget for the pre -developed condition in the Treasure Valley.  
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Impacts of Urbanization

As a community develops, the amount of surface 

area covered by roadways, parking lots, roads, and 

rooftops increases. These developments reduce, 

disrupt, or entirely eliminate native vegetation, 

upper soil layers, and natural drainage patterns. 

This results in an increase in the total volume of 

runoff. 

Stormwater runoff often contains pollutants such as 

oil, grease, bacteria, heavy metals, sediments, 

hydrocarbons, and some nutrients that eventually 

get discharged to surface waters. These pollutants 

degrade surface water quality.  

Urbanization in Ada County has affected the 

quantity and quality of stormwater runoff from 

rainfall and snowmelt by replacing the sitesõ natural 

hydrologic function with gray stormwater 

infrastructure that concentrates, collects, and 

conveys runoff offsite before receiving treatment. 

Green infrastructure was created to mimic pre-

development processes by retaining more runoff on 

site.

 

FIGURE 1-2 

This traditional stormwater in let has been used in 

combination with the curb to concentrate and  quickly  

convey runoff  away from the pavement.   

  

FIGURE 1-3 

Water budget for the post -developed condition in the Treasure Valley. Impervious areas block infiltration, thereby 

generating additional surface runoff volume and pollutant load to receiving waters and de grading surface water quality.  
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Introduction to GSI Technique  

GSI refers to stormwater systems and practices that use or mimic natural processes to infiltrate, 

evapotranspirate, and/or reuse stormwater runoff on site. The GSI technique  addresses both 

the quantity and quality of stormwater runoff to achieve surface water quality improvement.  

GSI is an element of Low Impact Development (LID), an approach to land development that works with 

nature to manage stormwater as close to its source as possible. LID and GSI both employ principles, such as 

preserving natural landscape features and minimizing effective imperviousness, to create functional and 

appealing site drainage features that use stormwater as a resource. GSI design elements manage 

stormwater at the source allowing rainfall to infiltrate as it lands on site by designing short travel distances 

to nearby landscaping. The GSI practices identified in this manual are smaller, more integrated techniques 

that rely on infiltration for stormwater management. These GSI practices include tree systems, bioretention 

areas, permeable pavers, and bio-swales.  

All ACHD projects should consider incorporating GSI techniques. Incorporation of site stormwater 

management starts at the planning stage of development and continues throughout the design, 

construction, and maintenance of the project. An overview of the general approach to evaluate these GSI 

practices is shown in the next section. 

FIGURE 1-4 

Various types of GSI practices can be implemented to address both the quan tity and quality of stormwater runoff to 

achieve water quality improvement.  
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Implementing GSI Practices  

All ACHD projects have design criteria that must be evaluated when consi dering stormwater 

management on any project , from the planning phase through construction .  

During the planning phase, these criteria will not be well known and assumptions will have to be made 

based on historical data. As the project progresses into the design phase, site-specific investigations will be 

performed to determine actual site conditions including the depth to groundwater, general soil conditions, 

long-term infiltration and groundwater mounding potential, and potential interactions with land and water 

use within the immediate vicinity of the project. An overview to the design criteria is provided below, and 

further details on design criteria and specific Ada County considerations are presented in Chapters 2 and 4 

of this guidance manual. 

WATER QUALITY 

The overall relationship between the 

proposed project site and the proximity 

to both surface and subsurface 

receiving water bodies (upstream and downstream) 

must be considered. Any impaired water bodies 

impacted by the project site must be identified. 

HYDROLOGY 

The hydrologic characteristics of the 

project site dictate the amount of 

runoff that will be generated and where 

stormwater facilities can be placed. The existing 

hydrologic characteristics of the project site must be 

studied early and accommodated as possible. 

DRAINAGE AREA 

Existing drainage patterns should be 

maintained. Placing stormwater 

facilities in strategic locations can 

minimize piping. The goal is to minimize the 

impervious surfaces and mimic the natural 

hydrologic pattern to minimize the amount of runoff 

that leaves the site. 

SOIL AND VEGETATION CONDITIONS 

A site evaluation must be completed to 

identify general soil types and soil 

permeability to generate the basic 

information needed for siting practices, slope 

design, and developing erosion control plans. 

GROUNDWATER 

Feasibility of infiltration practices is 

dependent on both the permeability of 

soil and groundwater elevation. For all 

projects, depth to groundwater and seasonal 

variation of the groundwater table must be 

assessed to validate that minimum groundwater 

separation requirements are met. 

SPACE LIMITATION 

Aboveground and underground space 

limitations of the project must be 

identified to determine whether enough 

right-of-way space is available for the GSI facility. If 

the available right-of-way is not adequate, additional 

land may need to be acquired.  

UTILITIES  

The horizontal and vertical location of 

underground utilities, such as water, 

sewer, stormwater, and gas, and 

aboveground utilities, such as power and phone, 

must be identified. Existing utility vaults can be 

difficult to accommodate when placing GSI 

practices and should be identified early in the 

planning phase. 

CONSTRUCTABILITY  

Assessing the constructability of a 

given GSI practice includes reviewing 

the construction process from start to 

finish during the preliminary design phase with the 

goal of identifying any possible hurdles. Adequate 

space for construction, vehicular access and use, 

volume of traffic, seasonal considerations, and 

preserving adequate sight distances should also be 

considered early in the design process.   
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Why Use GSI?

GSI design techniques  mimic or preserve 

natural drainage processes to manage 

stormwater. By implementing GSI design 

techniques, the landscape  respond s more 

like pre -developed landsñdespite the ever -

expanding number of roads and rooftops.  

GSI practices such as bioretention and tree systems 

capture and retain water on site, allowing time for 

water to soak into soil where it is then naturally 

filtered. GSI also improves community aesthetics by 

minimizing impervious areas and increasing 

vegetative cover. 

Stormwater runoff is considered a resource in GSI 

design. In addition to preserving natural drainage 

processes to manage stormwater, GSI design 

techniques provide the following benefits. 

IMPROVED WATER QUALITY 

GSI techniques help to minimize the adverse 

impacts of stormwater runoff on water quality, the 

biological integrity of receiving waters, and the 

beneficial uses of water bodies. GSI prevents 

measurable physical, chemical, and biological 

degradation of streams, lakes, wetlands, and other 

natural aquatic systems by retaining runoff on site 

and allowing stormwater uptake by plants and soil.  

Even when site soils are not conducive to 

infiltration, water quality is still enhanced through 

pollutant settling, runoff absorption into soil, 

adsorption of pollutants to active elements in the 

soil, and runoff uptake by vegetation, which also 

intercepts and uptakes pollutants from soils and 

water directly. Stormwater runoff often contains 

pollutants such as oil, grease, bacteria, heavy 

metals, sediments, hydrocarbons, and some 

nutrients from impervious surfaces that eventually 

get discharged to surface waters. 

IMPROVED GROUNDWATER RECHARGE  

GSI practices retain more rainfall and runoff on site, 

allowing it to enter the ground and be filtered by soil 

as it percolates to the water table. By doing so, GSI 

practices help recharge the groundwater closer to 

the source and replenish the local groundwater 

aquifers.  

ENHANCED NEIGHBORHOOD AESTHETICS 

GSI practices can broadly increase property values 

and enhance communities by making them more 

beautiful and sustainable. Practices including bio-

swales and bioretention make the community more 

ògreen,ó increasing the desirability of living in that 

community. In addition, some practices such as tree 

systems provide shade and privacy to homeowners 

and reduce the òheat islandó effect.  

VOLUME AND FLOW REDUCTION 

GSI design techniques are used to manage 

stormwater runoff as close to the source as possible 

by using small-scale, distributed hydrologic controls 

and minimizing impervious surfaces. This helps to 

reduce the flow rates and volume of stormwater 

runoff through infiltration. These techniques may 

use existing site topography for stormwater storage 

and conveyance. 

AIR QUALITY AND MICRO CLIMATE BENEFITS 

Plants mitigate local air quality issues. Trees help 

reduce low-level ozone, settle out particulate 

matter, and help mitigate the urban òheat islandó 

effect. Light-colored permeable pavement further 

mitigates the òheat islandó effect of paved areas. 
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Unique Considerations for Ada County

There are unique design considerations related to 

implementing GSI techniques in Ada County. The 

following are some of the specific considerations 

that need to be understood and addressed before 

implementing GSI practices. For more details on the 

unique considerations for Ada County please refer 

to Attachment B. 

SOIL CONDITIONS AND HYDROLOGY 

Some areas, particularly in western Ada County, 

have a hardpan, or duripan, soil layer that can 

restrict water infiltration and reduce downward 

movement of water. Restrictive layers can also 

artificially raise groundwater levels during the 

irrigation season. While mitigation measures, such 

as soil amendments and mechanical alteration of 

restrictive soils, can be applied to promote 

successful infiltration in restrictive soils, some site 

conditions may preclude the use of GSI.  

The role of infiltration in promoting groundwater 

recharge warrants consideration. Although this is a 

benefit in regions where groundwater levels are 

dropping, it may be undesirable in some situations 

where there are perched aquifers or groundwater 

levels are seasonally high. Pipe and canal leakage 

and over-irrigation of lawns and landscape plantings 

have already increased infiltration well over the pre-

development amount and raised groundwater 

tables, sometimes to problematic levels. This 

unnecessary use of irrigation reduces capacity to 

infiltrate stormwater without further water table rise. 

The use of infiltration practices will change local 

subsurface hydrology, and the ramifications of thisñ

good and badñshould be considered prior to their 

installation. 

EXISTING VEGETATION 

Ada County has invasive plant species that spread 

in exposed or disturbed soils. Much of the open 

spaces are dominated by invasive species that 

require treatment to reduce or eliminate them. 

These invasive species make it harder for new 

vegetation to establish.  

 

Native plants have adapted to a short growing 

season and may have a long establishment period. 

Therefore, establishing mature plants will require a 

longer sustained effort. 

Plant selection should consider tolerance for 

drought conditions, periods of infrequent 

inundation, extreme heat, and winter conditions 

including snow cover and freezing. The varied 

nature of these factors make plant selection and 

availability important design considerations.  

Plant species with low maintenance can reduce 

long-term cost of GSI applications. Some plants 

produce large or abundant seeds/seed pods that 

are released every season. Some plants lose their 

leaves during fall and winter months. This may 

produce large amounts of litter that require cleaning 

maintenance or could reduce the functionality of the 

treatment application by blocking soil exposure or 

clogging flow areas or filters. 

CURRENT CLIMATE IN ADA COUNTY 

The area typically experiences four distinct seasons 

with substantial variations in temperature and 

precipitation. National Weather Service (NWS) 

historical data shows that diurnal temperature 

fluctuations of 40 degrees or more are fairly 

common in any season. Winter low temperatures 

often reach OºF and lower for short periods of time, 

but typical average temperatures for the winter 

months range between 30ºF and 37ºF degrees 

Fahrenheit. Summer extremes often exceed 100ºF. 

Summer monthly averages range between 67ºF and 

75ºF.  

On average, approximately 75 percent of area 

precipitation occurs between November and May 

and can take the form of rain or snow. Average 

snowfall accumulation is around 20 inches but 

varies greatly from year to year. Storms during this 

colder weather period are often widespread, 

producing steady precipitation. Precipitation during 

the warmer months is more likely to take the form of 

frequent, isolated, and intense showers and 

thunderstorms (Attachment B).  
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Implementation Considerations  

When moving through the GSI design process, 

barriers to implementation should be continuously 

considered and accommodated. Continuous 

consideration and flexibility in design will lead to 

execution of a comprehensive GSI program. The 

following are some ways to manage barriers. 

PROMOTE COLLABORATION AND 

COMMUNICATION  

Increased communication with all municipalities, 

designers, neighborhood associations, local experts, 

and special-interest groups can help alleviate 

fragmented responsibility and integrate 

management and implementation of GSI throughout 

the community. 

Lack of proper training in GSI design techniques for 

designers can lead to GSI facilities that are poorly 

designed and constructed. Sharing information on 

historical GSI practices that were both successful 

and unsuccessful, along with improvements to the 

design that can increase the likelihood of success, 

is imperative. 

KEEP GSI PROJECTS COSTS LOW 

In order for GSI to be a successful low-impact 

stormwater management approach, project costs 

must be kept affordable. Construction and 

maintenance of GSI projects may be able to be 

funded through a cost-sharing program. Cost 

savings have been realized through other project 

phases such as site grading, preparation, and 

paving and installation of the required stormwater 

infrastructure. 

EMPLOY GSI DESIGN CRITERIA 

Site-specific barriers include utility conflicts and 

infiltration impediments such as rock, poorly 

draining soil, and high water table. Therefore, it is 

important to implement the GSI design process and 

carefully review all available options before a GSI 

practice is chosen. At the conclusion of pilot study 

monitoring, GSI design criteria should be developed 

and included in the Design Manual as approved 

BMPs. 

 

FIGURE 1-5  

Collaboration among different jurisdictions must be 

incorporated into the GSI implementation process.  
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This chapter introduces each step in the GSI evaluation  process and describes the design 

criteria to be considered at each of the steps.  

The ACHD Policy Manual (Section 8000) defines the requirements of stormwater systems within ACHD, and 

the Design Manual (Section 8200) contains the standards and guidance for selecting and designing 

permanent stormwater BMPs. The process presented in this chapter has been developed based on the 

existing ACHD Policy Manual. This process is intended to supplement the above-mentioned sections of the 

ACHD Policy Manual.  

As shown below, some steps are linear and some are iterative (indicated by one-way and two-way arrows). In 

the right column are the design criteria that may need to be considered more than once and in more than 

one step depending on the number of iterations of the steps. Please note that this guidance manual does 

not cover steps 4 and 5; these are included only to demonstrate the complete process. 
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Step 1: Establish Goals for the Project  

Clearly establish the project goals at the outset of the design process. These goals may include 

treatment requirement s, runoff volume reduction,  aesthetics, community benefits, and other  

Permit requirements. The project goals will influence site layout, selection, sizing, and design 

of the GSI practices . All projects must meet ACHD Performance Standards (Section 8007).  
 

   WATER QUALITY 

Per the ACHD Policy Manual, stormwater runoff 

from roadway projects must be retained within 

the project limits rather than being released to 

downstream receiving water bodies. Receiving 

water bodies can be both surface and 

subsurface water and must be identified and 

limitations must be understood and accounted 

for in stormwater facilities design.  

The overall relationship between the proposed 

project site and the proximity of receiving water 

bodies (upstream, downstream, and 

groundwater) must be considered. The site 

stormwater management approach must 

consider impacts to receiving water bodies 

throughout the project life cycle, including 

construction, operation, and maintenance. 

UNIQUE ADA COUNTY CONSIDERATIONS 

¶ There are two total maximum daily loads 

(TMDLs) or water quality improvement plans 

that include load allocations for sediment, 

phosphorus, and bacteria discharges to the 

Boise and Snake Rivers. These allocations 

will require load reductions from the 

stormwater system. 

¶ Determine if any of the receiving water 

bodies are impaired (303(d) listed) or have 

other water quality consideration 

requirements (refer to Table 2-1 below). 

Prior to discharging to an impaired water 

body, stormwater should be treated on site 

for the pollutants of concern. 

¶ Obtain permission from the canal company, 

irrigation district, or drainage district prior to 

discharging to canals. 

¶  

    HYDROLOGY 

Impervious surfaces dictate the amount of 

runoff that the site will generate during a 

storm event and, therefore, should be 

minimized.  

The existing hydrologic characteristics of a 

project site should be studied early and 

existing flow paths should be accommodated 

as feasible. In retrofit situations, consider 

existing road grades. The site must be 

evaluated for downstream erosion potential 

due to increased flows from the developed 

site including cumulative impacts on canals 

and leakage and breakage issues. 

UNIQUE ADA COUNTY CONSIDERATIONS 

¶ Average annual precipitation is 11.5 

inches and approximately 75 percent of 

precipitation occurs between November 

and May. 

¶ Natural surface hydrology has been 

significantly altered by the canal irrigation 

system in Ada County, particularly with 

respect to stormwater drainage and 

groundwater recharge, and should be 

accounted for in design. 
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Surface Water Beneficial Uses  

 

TABLE 2 -1: Ada County Surface Water Uses and Concerns  

 Beneficial Uses  Conditions/Pollutants of Concern  

L
o

w
e

r 
B

o
is

e
 R

iv
e

r
 Cold  water aquatic life  

Salmonid spawning  

Domestic water supply  

Primary contact recreation  

Secondary contact recreation  

Wildlife habitat  

Flow alteration  

Substrate habitat alterations  

Sediment  

Dissolved oxygen  

Oil and grease  

Nutrients  

Bacteria 

Temperature  

B
la

c
k
s
 

C
re

e
k

 Cold water aquatic life  

Wildlife habitat  

Secondary contact recreation  

Dissolved oxygen  

Sediment  

Nutrients  

F
iv

e
m

ile
 

C
re

e
k

 Cold water aquatic life  

Modified cold or warm water biota  

Secondary contact recreation  

Dissolved oxygen  

Sediment  

Nutrients  

Bacteria 

T
e

n
m

ile
 

C
re

e
k

 Cold water aquatic life  

Modified cold or warm water aquatic life  

Secondary contact recreation  

Dissolved oxygen  

Sediment  

Nutrients  

Bacteria 

M
a
s
o

n
 

C
re

e
k

 Modified cold or warm water aquatic life  

Secondary contact recreation  

Dissolved oxygen  

Sediment  

Nutrients  

Bacteria 

In
d

ia
n

 C
re

e
k

 Cold water aquatic life  

Seasonal cold water biota  

Salmonid spawning  

Primary contact recreation  

Secondary contact recreation  

Wildlife habitat  

Dissolved oxygen  

Sediment  

Nutrients  

Temperature  

Oil and grease  

Bacteria 

Stream uses and conditions/pollutants of concern from Idaho Department of Environmental Quality (IDEQ) subbasin assessments for the 

Lower Boise River and major tributaries (IDEQ, 2001a and 2001b) and Idahoõs 2012 Integrated Report (IDEQ, 2013). 
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Ada County Vicinity Map and Surface Waters  

FIGURE 2-1 

Site map of Ada County with waterways in the Phase I Permit area  
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Step 2: Site Evaluation/Feasibility Study  

It is important to understand the project site, including limiting conditions and stormwater 

runoff volumes that require management.  

General siting considerations for infiltration facilities include infiltration rates of at least 0.5 inch per hour 

(in./hr), minimum groundwater separation of 3 feet from the proposed facility bottom to seasonal high 

groundwater elevation, mild slopes, and available space within the right-of-way. If right-of-way space is 

limited, adjacent areas may be acquired or areas owned by local jurisdictions may be used by agreement.

 

   DRAINAGE AREA 

When evaluating the drainage areas use the 

following GSI concepts: divide the site into 

sub-basins, treat runoff at the source, and 

limit runoff travel distance for receiving 

treatment. Drainage patterns, road grades, 

contributing areas, and land uses can be 

determined from preliminary surveys of the 

area. 

UNIQUE ADA COUNTY CONSIDERATIONS 

¶ All sites should retain and treat the first 

0.6 inch of water quality capture volume 

(VWQ) from the 24-hour event. The VWQ 

must be 100 percent managed on site 

with no discharge to surface waters. See 

the Policy Manual for more details. 

 

  SOIL AND VEGETATION CONDITIONS 

The soils underlying proposed practices 

should be defined prior to design. This will 

also help identify whether soil modification is 

required. Soils that have adequate drainage 

and permeability (Soil Types A, B) are 

typically appropriate for GSI techniques, 

while soils with poor drainage and 

permeability (Soil Types C, D) are either not 

appropriate for infiltration, or will require 

additional design modifications. 

UNIQUE ADA COUNTY CONSIDERATIONS 

¶ Identify whether the site contains a 

hardpan layer that can restrict water 

infiltration and reduce downward 

movement of water. 

¶ Potential areas of soil erosion can be 

preliminarily identified using resources 

such as the Natural Resources 

Conservation Service (NRCS). 

¶ Assess the proposed vegetation for 

warm/cool season, maintenance 

requirements, salinity tolerance, etc. See 

Table 2-2 for references. 
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Step 2: Site Evaluation/Feasibility St udy 

 

 

   GROUNDWATER 

Infiltration GSI techniques, such as 

bioretention, may be constrained by factors 

such as high groundwater elevation. 

Feasibility of an infiltration facility depends 

on both the permeability of soil and the 

depth to groundwater. The site must be 

assessed for depth to groundwater, existing 

groundwater flow direction and gradient, and 

any potential risk to groundwater 

contamination. 

UNIQUE ADA COUNTY CONSIDERATIONS  

¶ The depth to groundwater table can vary 

based on seasonal and irrigation 

influences. 

¶ Underdrains in ACHD are discouraged 

due to maintenance issues. If an 

underdrain is required, the designer 

should coordinate with ACHD to ensure 

that the proposed system is 

maintainable.  
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   SPACE LIMITATION 

Many GSI features require land area to 

accommodate the required stormwater 

treatment volume. Design components such 

as area and depth of a facility are based 

upon engineering calculations and right-of-

way constraints. 

Retrofit projects require that existing soil 

conditions be evaluated for infiltration 

capacity along the right-of-way. There are 

multiple demands for space in the right-of-

way, including stormwater treatment, bicycle 

lanes, sidewalks, utilities, parking, and 

traffic lanes. Space limitations can present a 

challenge when installing green 

infrastructure in the right-of-way along public 

streets. Current use of the developed right-

of-way should be fully understood before it is 

proposed for conversion into a treatment 

area to minimize negative impacts to the 

public. 

ADDITIONAL CONSIDERATIONS 

¶ Determine the width and type of the 

existing right-of-way. If the available right-

of-way is not adequate, consider 

acquiring additional land to 

accommodate the facility or make deeper 

facilities. 

¶ Coordinate with other jurisdictions and 

local agencies where geographical 

overlap occurs with ACHD facilities.  

 

Step 3: Select GSI Solutions to Match Site Conditions  

and Goals 

Using the findings of the site evaluation and the project goals, select the appropriate solution(s) 

for the site. Choose GSI practices  that can treat and retain stormwater runoff on site and also 

satisfy ACHD requirements.  

 

 

   UTILITIES 

The location of underground utilities, such 

as water, sewer, stormwater, and gas, and 

aboveground utilities, such as power and 

phone utilities, must be identified.  

Utility vaults can be a difficult constraint to 

maneuver around when placing stormwater 

facilities within streets and parking lots. At a 

minimum, utility vaults should be located 

outside of the stormwater facility footprint. 

Plant size and structural stability should be 

considered within the context of the 

surrounding aboveground and underground 

infrastructure. Species with aggressive 

rooting tendencies should not be selected if 

underground utilities are present. 

ADDITIONAL CONSIDERATIONS 

¶ Call Idaho Digline to locate the 

underground utilities in and around the 

project site. 

¶ Map existing utilities and utility 

easements on the site plan. 
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Steps 4 and 5 

Develop Preliminary Site 

Layout 
Lay out the site using GSI elements : divide the 

site into sub watersheds, treat runoff at the 

source, limit runoff travel distances to receive  

treatment, increase tree canopy, and 

minimize impervious  surfaces.  

Lay out the required site features in a way that will 

accommodate GSI practices. Explore the feasibility 

of replacing pavement and traditional stormwater 

BMPs with GSI practices (e.g., pave with permeable 

pavers, retrofits with bioretention curb extensions 

and bulb-outs, allow impervious areas to drain onto 

or across pervious areas to promote infiltration). 

Lay out stormwater treatment facilities (GSI 

practices and/or ACHD-approved BMPs) to 

accommodate site limitations including avoiding 

placement in areas with infiltration rates of native 

soils less than 0.5 in./hr  and avoiding placement in 

areas with less than 3 feet of groundwater 

separation from the bottom of the facility. The 

designer should coordinate stormwater 

management needs with other disciplines and 

resolve any issues such as utility conflicts and 

space limitations. If soil cover will be reduced over 

existing underground utilities, close coordination 

with the utility providers is needed to verify that 

utility relocation is not necessary to accommodate 

the GSI facilities. 

Consider constructability and operation and 

maintenance of the proposed treatment facilities. 

Coordinate early with Operation and Maintenance 

staff for review and input on the feasibility of the 

proposed facilities. Maintenance agreements with 

other parties may be necessary. 

Additional GSI site layout considerations include 

functional impacts based on variations in site 

layout, traffic patterns, safety concerns, parking 

volume and locations, and potential encroachment 

issues. 

 

 

Finalize Designs  
Once the required engineering reports and 

tests are complete (survey, geotechnical, 

etc.), use findings to update sizing 

assumptions and incorporate into final 

design.  
 

   CONSTRUCTABILITY 

Constructability of any potential 

stormwater treatment facility must be 

considered early in design. An assessment 

of facility constructability should be 

completed once the entire site layout, 

including all improvements, is complete. 
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Information Needed for Site E valuation  

TABLE 2 -2: Information Needed for Site Evaluation  

Suitability 

Criteria  

Information Source  Effect on Design and  

Use of GSI Practices 

1. Establish Goals for the Project  

Water Quality  

 

Aerial photographs  

TMDLs/303(d) listings  

http://www.deq.state.id.us/water -

quality/surface -water/tmdls/table -of-sbas-

tmdls.aspx  

NPDES Permit requirements  

http://yosemite.epa.gov/r10/water.nsf/NPDES

+Permits/Current+ID1319#permits  

Lower Boise River Basin Plan 

http://www.deq.state.id.us/regional -offices -

issues/boise/basin -watershed -advisory -

groups/lower -boise -river -wag.aspx  

Used to identify any impaired water 

bodies impacted by the project 

site. If impaired receiving waters 

exist,  ensure that the treatment 

BMPs are capable of treating the 

pollutant (s) of concern.  

2. Site Evaluation/Feasibility Study  

Hydrology and 

drainage area  
Topographic maps  

Aerial photographs  

Survey data 

Existing storm drain system details  

Used for placing and sizing the 

BMPs and to determine the volume 

of flow that can be expected at the 

project site.  

Soil and 

vegetation 

conditions  

Soil : 

Aerial photographs  

Vicinity map  

Field reconnaissance  

Geotechnical design report  

Natural Resources Conservation Service 

(NRCS) 

http://www.nrcs.usda.gov/wps/portal/nrcs/sit

e/soils/home/  

U.S. Geological Survey (USGS) 

http://www.usgs.gov  

Vegetation : 

Landscaping with Native Plants of Intermountain 

Range (Native Plant Society, INPS) 

Idaho Roadside Revegetation Handbook 

(Kingery et al .) 

http://itd.idaho.gov/highways/ops/m aintenan

ce/Roadside/Roadside_Management.htm  

Native Plants for Idaho Roadside Restoration 

and Revegetation Programs (Robson and 

Kingery, 2006)  

http://itd.idaho.go v/highways/ops/maintenan

ce/Roadside/Roadside_Management.htm  

Used to determine existing soil 

type, depth to bedrock or poorly 

drained  soils, and site permeability 

to determine the feasibility of GSI 

implementation. Used to identify 

slopes that may require a minimum 

setback for infiltration facilities.  

Used to determine appropriate 

vegetation for the site conditions 

and BMP treatment req uirements.  

 

http://www.deq.state.id.us/water-quality/surface-water/tmdls/table-of-sbas-tmdls.aspx
http://www.deq.state.id.us/water-quality/surface-water/tmdls/table-of-sbas-tmdls.aspx
http://www.deq.state.id.us/water-quality/surface-water/tmdls/table-of-sbas-tmdls.aspx
http://yosemite.epa.gov/r10/water.nsf/NPDES+Permits/Current+ID1319#permits
http://yosemite.epa.gov/r10/water.nsf/NPDES+Permits/Current+ID1319#permits
http://www.deq.state.id.us/regional-offices-issues/boise/basin-watershed-advisory-groups/lower-boise-river-wag.aspx
http://www.deq.state.id.us/regional-offices-issues/boise/basin-watershed-advisory-groups/lower-boise-river-wag.aspx
http://www.deq.state.id.us/regional-offices-issues/boise/basin-watershed-advisory-groups/lower-boise-river-wag.aspx
http://www.nrcs.usda.gov/wps/portal/nrcs/site/soils/home/
http://www.nrcs.usda.gov/wps/portal/nrcs/site/soils/home/
http://www.usgs.gov/
http://itd.idaho.gov/highways/ops/maintenance/Roadside/Roadside_Management.htm
http://itd.idaho.gov/highways/ops/maintenance/Roadside/Roadside_Management.htm
http://itd.idaho.gov/highways/ops/maintenance/Roadside/Roadside_Management.htm
http://itd.idaho.gov/highways/ops/maintenance/Roadside/Roadside_Management.htm
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Information Needed for Site Evaluation  

TABLE 2-2: Information Needed for Site Evaluation  (Continued)  

Suitability 

Criteria  

Information Source  Effect on Design and  

Use of GSI Practices 

2. Site Evaluation/Feasibility Study  

 Stormwater Plant Materials: A Resource Guide 

for Boise Public Works  (Boise Public Works 

Department, 2000) 

http://publicworks.cityofboise.org/services/

water -management/drainage -control/  

 

Groundwater  Well records  

Geotechnical design report  

U.S. Geological Survey (USGS) 

Used to determine limitations of 

infiltration at sites with shallow 

groundwater tables.  

3. Select GSI Solutions to Match Site Conditions and Goals  

Utilities  Site inspection  

Call Idaho Digline  

Used to determine the design 

requirements for horizontal and 

vertical utility separations. Use of 

design components such as 

underdrains might also be affe cted 

by the proximity of existing 

utilities.  

Space limitation  

(right -of-way)  

Field reconnaissance  

Consultation with local jurisdictions and 

adjacent property owners  

Used to evaluate the amount of 

space available and the need for 

property acquisition.  

Infiltration 

testing 

requirements  

Policy Manual 8010  

http://www.achdidaho.org/AboutACHD/Policy

Manual.aspx  

Used to determine the site -specific 

infiltration rate; critical to design 

effective infiltrative GSI practices.  

4. Develop Preliminary Site Layout  

Constructability  All of the sources listed above  Constructability encompasses all 

the above suitability criteria and 

any additional factors: vehicular 

access and use, volume of traffic, 

ease of maintenance, seasonal 

consideration, public acceptance, 

and life  cycle cost analysis.  

5. Finalize Designs  

http://publicworks.cityofboise.org/services/water-management/drainage-control/
http://publicworks.cityofboise.org/services/water-management/drainage-control/
http://www.achdidaho.org/AboutACHD/PolicyManual.aspx
http://www.achdidaho.org/AboutACHD/PolicyManual.aspx
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This chapter includes  a brief  introduction to four GSI practices ñtree systems , bioretention, 

per meable  pavers, and bio -swalesñthat ACHD believes to be the most applicable to 

future projects under its jurisdiction.  

GSI practices presented in this guidance manual have been selected based on the specific jurisdictional 

responsibilities associated with ACHD. The application of GSI practices is specifically limited to right-of-way 

opportunities. The facilities presented in this manual can be applicable in many ACHD right-of-way situations. 

ACHD has selected these GSI practices with the understanding that maintenance and aesthetics are also 

important components of implementation. 

 

 

  

FIGURE 3-1 

Various types of GSI practices can be implemented to address both the quantity and quality of stormwater runoff to 

achieve water quality improvement.  
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ACHD Street Types 

This chapter describes the various profiles and street types used by ACHD and provides a 

brief  introduction to four GSI practices : tree systems , bioretention, per meable  pavers, and 

bio -swales. ACHD believes these practices to be the most applicable to future projects 

under its jurisdiction.  

Profile and street distinctions are important to consider as it is the impervious street surfaces that generate 

stormwater runoff. Successful GSI implementation is dependent on having a thorough understanding of 

street uses, opportunities, and constraints associated with different street types. 

The four street types described in this chapter are residential, commercial, arterials, and alleys. This chapter 

also includes street profiles that illustrate how stormwater runoff flows off of the street. Street profiles can 

be crowned, inverse-crowned, or super-elevated, as shown below. 

GSI practices presented in this guidance manual have been selected based on the specific jurisdictional 

responsibilities associated with ACHD. The application of GSI practices is specifically limited to right-of-way 

opportunities. The facilities presented in this manual can be applicable in many ACHD right-of-way situations. 

ACHD has selected these GSI practices with the understanding that maintenance and aesthetics are also 

important components of implementation. 

 

 

 

 

CROWN  

The most common street 

profile is a crowned 

street with stormwater draining to the sides of the 

street. There is often a curb-and-gutter system 

directing flow into a stormwater drain inlet. These 

drain inlets are located at the middle or end of each 

block depending on the block length.  

INVERSE CROWN 

An inverse-crowned 

street is the opposite of 

a crowned street and directs runoff to the center 

line of the street. This type of street is common with 

alleys.

 

SUPER-ELEVATED 

Streets can also be 

designed to shed all the 

water to just one side of the street.  
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ACHD Street Types

RESIDENTIAL STREETS 

Residential streets are access-oriented street 

networks with lower travel speeds. Residential 

streets may have onsite parking. These types of 

streets have the fewest conflicts with utilities and 

the greatest ability to easily create landscape 

space or modify existing landscape space for 

stormwater management.  

GSI retrofit opportunities include curb extension 

bioretention, permeable pavers, and planting 

strip bioretention for treatment. These practices 

have an added benefit of calming traffic and can 

be installed in underutilized parking spaces. For 

newly developing areas, tree systems could also 

be used. 

Institutional uses offer opportunities for 

innovative solutions. Runoff can be treated within 

adjacent park space or on school properties where 

agreements are possible. 

 

 

 

 
COMMERCIAL STREETS 

Commercial streets in downtown areas and along 

arterials offer some great opportunities for GSI 

applications. However, they also present some of 

the most difficult constraints to overcome. These 

constraints include fierce competition for space 

among on-street parking, pedestrians, street 

trees, and utilities.  

Bioretention planters and tree systems can serve 

as both the landscape amenity and stormwater 

treatment. Permeable pavers serve as both the 

hardscape for parking and pedestrians and 

stormwater treatment. 

 

 

 

 
 

 

FIGURE 3-2 

A residential street in Ada County with potential 

opportunities for GSI retrofits.  

FIGURE 3-3 

Right-of-way availability can be limited in commercial 

areas where parking is frequently used.  
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ACHD Street Types  

ARTERIAL STREETS 

Arterials are high-volume streets that generate 

significant amounts of stormwater runoff and 

primarily service vehicle traffic with little emphasis 

on walkability or bike transit. Some arterials have 

landscaped medians where GSI practices could 

potentially be implemented. 

Areas that do not require paving, such as medians 

and traffic islands, may be able to be replaced with 

pervious areas, if grades allow. Tree systems and 

bioretention planters may be appropriate if 

properly designed to handle flows from larger 

impervious areas and if they have pretreatment 

that is maintainable. On smaller arterials, 

dedicated parking lanes may be able to be 

converted to permeable pavers to treat up to two 

additional lanes.  

Tree systems, bioretention practices, and 

permeable paver sidewalks are appropriate for 

high density areas where business districts expect 

an enhanced streetscape. 

 
 

 

 

ALLEY 

Alleys are narrow passageways between or behind 

buildings. Alleys are usually designed for vehicular 

or pedestrian access. The GSI application that is 

typically feasible in alleys is permeable pavers. 

Design constraints in alleys include limited amount 

of space and utilities. 

  

 

 

 

 

 

 

 

FIGURE 4-5 

A typical arterial street in  Ada County  

FIGURE 3-5 

Alleys can be placed throughout a city. Evaluation of 

location in the drainage basin and expected traffic volumes 

should inform project siting.  

FIGURE 3-4 

Because of higher speeds on arterial streets, some GSI 

practices may not be appropriate.  
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Tree Systems   
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Tree Systems 
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Bioretention   
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Bioretention  
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Permeable Pavers    



Chapter 3 |  GSI Practices and ACHD Streets 
 

 

Ada County Highway District      Green Stormwater Infrastructure Guidance Manual | 30   
 

Permeable Pavers
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Bio-swale  
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Bio-swale
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The GSI applications presented in this 

chapter illustrate the ways in which GSI 

practices ñtree systems, bioretention areas, 

permeable  pavers, and bio -swalesñcan be 

incorporated into ACHD projects . The 

applications illustrated in this chapter can be 

incorporated in both new development and 

redevelopment projects.  

This chapter focuses on the application of GSI 

practices to the typical street types that can be 

expected on ACHD projects, as introduced in 

Chapter 3. 

The applications illustrated in this chapter can be 

incorporated into both new development and 

redevelopment projects. Retrofits for stormwater 

quality improvements must be considered on any 

project including repair work involving land 

disturbance of 5,000 ft2 or more in areas with an 

existing, conventional storm drain system. GSI 

practices are to be incorporated as retrofits when 

feasible. 

The GSI practices presented in this chapter are 

believed by ACHD to be most applicable to their 

projects based on the limited right-of-way 

opportunities within the jurisdiction. This is not a 

comprehensive list of all GSI practices and/or 

applications. ACHD will consider other GSI practices 

for incorporation into new development and 

redevelopment projects on a case-by-case basis in 

accordance with Section 8202.7 of the ACHD 

Design Manual. 
 

 

TABLE 4-1: ACHD Street Types and GSI Applicat i ons 

 Tree Systems Bioretention Areas  Permeable  Pavers Bio-swales 

Residential  No Yes Yes Yes 

Commercial  Yes Yes Yes Yes 

Arterials  Yes Limited  Limited  Yes 

Alleys  No No Yes No 
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Tree Systems: Commercial, Arterial, and Residential  

Use of trees to manage stormwater runoff 

encompasses several practices including tree 

trenches, tree cells , and the use of structu ral 

soils.  

A stormwater tree trench is a subsurface trench 

installed in the sidewalk area that includes a series 

of street trees along either a section or the total 

length of the subsurface trench. It is designed to 

manage stormwater runoff by connecting the 

subsurface trench to one or more inlets (types vary), 

which allows runoff from the street and sidewalk to 

flow into the subsurface trench. A tree cell or pit can 

accommodate a single tree.  

A primary strategy used to improve the subsurface 

environment for trees and to provide stormwater 

infiltration is the incorporation of rigid, load-bearing 

cells that are filled with uncompacted soil or 

structural soils (e.g., Silva cells). 

Structural soils are highly porous, manufactured 

aggregate mixes, designed to be used under asphalt 

and concrete pavements as the load-bearing and 

leveling layer. Structural soil provides a soil 

component to the aggregate mix that facilitates root 

growthñcommon road bases do not have this tree-

friendly component. 

This GSI practice is considered most appropriate for 

use in commercial areas and along arterial streets.  

The steps on the following pages demonstrate the 

GSI design process and the design criteria that must 

be evaluated while considering tree systems as the 

stormwater management option for a given site. 

FIGURE 4-2 

This rendering shows added hydraulic connections to new urban tree GSI practices to eliminate 

standing water and to provide treatment.  

The structural 

component allows 

for installation under 

roadway sections  
and sidewalks .  

FIGURE 4-1 
Before: This right -of-way system collects runoff in low 

spots along a flat alignment.  



Chapter 4 |  GSI Practice Applic ations 

 

Ada County Highway District      Green Stormwater Infrastructure Guidance Manual | 36   
 

Tree Systems: Step 1 

Establish Goals for the Project  
Goals should be developed to ensure that additional environmental, economic, and aesthetic 

functions  are considered throughout the design process . The following design criteria must be 

considered when designing tree systems. 
 

 

WATER QUALITY 

Receiving water bodies (surface and 

subsurface) must be identified and 

limitations must be understood and 

accounted for in the design process. The overall 

relationship between the proposed project site and 

proximity of receiving water bodies must be 

evaluated.  

UNIQUE ADA COUNTY CONSIDERATIONS 

¶ The pollutants of concern identified in Ada 

County include phosphorus, sediments, and 

bacteria. 

¶ Determine if any of the receiving water bodies 

are impaired (303(d) listed) or have other water 

quality consideration requirements. 

URBAN TREE DESIGN CONSIDERATIONS 

¶ Verify that the urban tree facility will be effective 

in treating the pollutants of concern for the 

project site receiving water bodies. 

HYDROLOGY 

The existing hydrologic characteristics 

of a project site should be studied 

carefully to ensure that the trees in the 

facility receive the optimum amount of moisture to 

sustain the vegetation. 

UNIQUE ADA COUNTY CONSIDERATIONS 

¶ Average annual precipitation is 11.5 inches and 

approximately 75 percent of precipitation occurs 

between November and May. 

¶ If the project site is near an irrigation canal, 

consider the potential for stormwater runoff to 

discharge directly to the canal.  

URBAN TREE DESIGN CONSIDERATIONS 

¶ Maintain an unsaturated area in the tree rooting 

zone and a wetter area below for improved 

retention and available soil moisture in drier 

periods. 

¶ Ensure a design drawdown time of 48 hours to 

encourage aerobic conditions and good root 

distribution.  

¶ Supplemental irrigation may be necessary. 
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Tree Systems: Step 2 

Site Evaluation/Feasibility Study  
It is important to understand your  project  site including  any limiting conditions as well as 

stormwater runoff volumes that require management . The following design criteria must be 

considered when designing tree systems within the ACHD jurisdiction.  

 

 

DRAINAGE AREA 

Existing drainage patterns must be 

maintained by placing stormwater 

facilities in strategic locations. The 

primary goal is to minimize the impervious surfaces 

and mimic the natural hydrologic drainage pattern 

so that the amount of runoff generated from the site 

is minimized. 

UNIQUE ADA COUNTY CONSIDERATIONS 

¶ All sites should retain and treat the required VWQ.  

¶ The VWQ must be 100 percent managed on site 

with no discharge to surface waters. 

¶ There may be exceptions to these considerations 

in retrofit projects. 

URBAN TREE DESIGN CONSIDERATIONS 

¶ Drainage areas must be appropriately delineated 

to provide optimal moisture to the trees; 

saturated conditions are more problematic than 

dry conditions. 

¶ If there is potential for extended ponding, explore 

options for appropriate drainage strategies (e.g., 

underdrains). 

¶ In areas with an existing storm drain system, the 

facility can be designed with an overflow into the 

existing storm drain system during large storm 

events. 

SOIL AND VEGETATION CONDITIONS 

Determining the feasibility of tree 

systems must include an aboveground 

and underground site evaluation for 

both soil analysis and tree selection. When tree 

systems are used as infiltration facilities, an 

infiltration rate of at least 0.5 in./hr  is needed in the 

native soil at the invert of the facility. 

UNIQUE ADA COUNTY CONSIDERATIONS 

¶ Identify whether the site contains a hardpan 

layer that can restrict water infiltration and 

reduce downward movement of water. 

¶ Assess the tree species for size, maintenance 

requirements, and salinity tolerance. 

URBAN TREE DESIGN CONSIDERATIONS 

¶ Manufactured soil analysis for trees should 

include soil texture, compaction requirements, 

permeability, and chemical constituents. 

¶ Prevent compaction of manufactured soils in the 

tree planting areas in order to increase the 

volume for stormwater storage and stormwater 

treatment. 

¶ If the soils evaluation determines that there is a 

potential for dense, compacted soil under the 

facility and the tree root system is expected to 

grow outside of the tree box, consult an arborist 

for appropriate tree species selection. 

¶ Use permeable pavers for sidewalks surrounding 

the trees to allow gas exchange and increase soil 

moisture.
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Tree Systems: Step 2

GROUNDWATER 

The feasibility of urban tree facilities is 

dependent on the groundwater 

elevation. For all projects, depth of 

groundwater and seasonal variation of the 

groundwater table must be assessed. The required 

minimum groundwater separation from the bottom 

of the infiltration facility is 3 feet. 

UNIQUE ADA COUNTY CONSIDERATIONS 

¶ The depth to groundwater table can vary based 

on seasonal and irrigation influences. 

URBAN TREE DESIGN CONSIDERATIONS 

¶ If groundwater protection areas are nearby, 

consider installing an impermeable liner. 
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Tree Systems: Step 3 

Select GSI Solutions to Match Site Conditions and Goals  
Using the findings of the site evaluation and the project goals, verify whether tree systems are 

the best GSI solution for the site . The following design criteria must be considered when 

designing tree systems within the ACHD jurisdiction.  
 

 

SPACE LIMITATION 

Determine the width of right-of-way 

available for installing the tree systems. 

Also coordinate with other jurisdictions 

and local agencies where geographical overlap 

occurs with ACHD facilities. Consider the growth of 

the tree above and below ground and the ultimate 

space required for a mature tree. 

TREE SYSTEMS DESIGN CONSIDERATIONS 

¶ Assess the soil condition within the available 

right-of-way. Assess below-ground root space 

relative to pavement, building, and utility setback 

requirements. 

UTILITIES  

Consult with Idaho Digline and service 

providers to locate the underground 

and aboveground utilities in and 

around the project site. Utility vaults can be a 

difficult constraint to maneuver around when 

placing stormwater facilities. Map existing utilities 

and utility easements on the site plan. 

TREE SYSTEMS DESIGN CONSIDERATIONS 

¶ Design appropriate measures to protect existing 

utilities, as neededñparticularly underground 

and overhead utilities as the trees mature. 

¶ Determine requirements for horizontal and 

vertical separations required for publicly owned 

utilities. 

 

FIGURE 4-3 

Urban trees provide a broad range of environmental, aesthetic, and community benefits.  
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Tree Systems: Additional Considerations

GENERAL CONSIDERATIONS 

¶ Tree systems must be designed with emergency 

overflows to convey runoff in excess of the 

facility capacity. The overflow system must be 

designed in accordance with the ACHD Design 

Manual. 

¶ If flow control is a project goal, consider 

incorporating additional structural framework 

sections and manufactured soils to increase 

storage capacity. 

¶ Because of this flexibility with the structural 

framework, tree systems can be used for both 

small and large catchment areas.  

¶ As with any filtration and infiltration BMPs, 

pretreatment is recommended to prevent 

clogging of the media, particularly when 

permeable pavement is used in conjunction with 

the tree practice.  

¶ Vehicle and pedestrian sight lines should be 

considered. 

¶ Consider conflicts with signage. 

LIMITATIONS 

¶ Trees need adequate horizontal surface width 

and below-grade soil depth. 

¶ Trees might conflict with other structures such as 

basements and foundations.  

¶ Careful selection of tree species is essential to 

achieve maximum benefits. Consult with the City 

forester. 

 

MAINTENANCE 

¶ Trees should be typically òlimbed up,ó ensuring 

that branches grow above and away from the 

sidewalk. Trees with drooping or low growing 

branches can create hazards for nearby 

pedestrians or vehicles. 

¶ Supplemental irrigation will be necessary as 

trees must be watered once every 2 to 3 days 

for the first few months, then as needed. 

¶ Spot weeding, pruning, erosion repair, trash 

removal, and mulch raking might be necessary 

twice during the growing season. 

¶ At least once every 3 years, sediments in 

pretreatment cells/inflow points must be 

removed and the mulch layer (if any) must be 

replaced.  

¶ Maintenance agreements with other parties 

may be necessary.
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Bioretention Areas: Residential and Commercial

Bioretention planters have vertical sidewalls 

and are often narrow and rectangular in 

shape. The walls allow bioretention planters 

to maximize the amount of stormwater 

retained within a small footprint. These 

facilities promote infiltration, storage, 

filtration, and attenuation of peak flows and 

volumes generated by specified storm 

events. The soil mix and plant species can be 

designed to remove targeted pollutants from 

stormwater.  
 

Bioretention practices can be of any size or shape 

and can be used for both new development and 

redevelopment projects. The self-contained 

structure of bioretention planters permits them to 

be installed in close proximity to utilities, driveways, 

trees, light standards, and other landscape 

features. Bioretention planters can be constructed 

immediately adjacent to the roadway, in the 

boulevard, or as a green feature within the 

pedestrian area (i.e., sidewalks and pathways).

  
 

FIGURE 4-4 

This low spot collects runoff in the unpaved area adjacent 

to the traveled way , which can mobilize sediment into 

runoff.  

 

The steps on the following pages demonstrate the 

GSI process and the design criteria that must be 

evaluated while considering bioretention as the 

stormwater management option for a given site. 

 

FIGURE 4-5 

This rendering shows incorporation of a bioretention area that utilizes the existing topography to intercept runoff. 

The bioretention area will also filter out sediment.  

Bioretention 

areas can be 

designed as any 

size or shape 

needed to meet 

space limit ations 

while providing 

stormwater 

treatment.  
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